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INTRODUCTLON

The Callaway Plan®t received an Operating License on June 11,
1984. This report presents the analytical data from the
environmental monitoring programs with appropriate interpretation
for 1987 and the environamental evaluations for plant
modifications completed during 1987,

The first section of this report summarizes and interprets the
results of the radiological environmental monitoring program
conducted in accordance with Technical Specification Section
3/4.12. Section 2 describes the non-radiological environmental
program and its results conducted in accordance with Section 2.2
of Appendix B to the Callaway Plant Operating License. The third
section of this report describes changes in plant design or
operation, test, and experiments made in accordance with Section
3.1 of Appendix B of the Callaway Plant Operating License.

This Annual Environmental Operating Report is submitted in
accordance with Secticon 6.9,1.6 of the Technical Specification
and Appendix B to the Callaway Plant Operating License.

CONCLUSION

The first section of this report contains all the radiological
environmental monitoring conducted in the vicinity of the
Callaway Plant during 1987, The comparison of the rasults for
the radiological environmental monitoring conducted during 1987
to the preoperational data showed no unexpected or adverse
effects from the operation of the Callaway Plant on the
environment.

The non-radiological monitoring conducted in the vicinity of the
Callaway Plant during 1987 is contained in Section 2 of this

report. The monitoring conducted during 1987 showed no evidence
Of effects of drift from the cooling tower. The foliar disease

found in the vegetation during 1987 could be directly attributed
to natural causes.

There were no plant modifications completed during 1987 with an
unreviewed environmental gquestion as shown in Section 3 of this
report.,
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Introduction

This report presents an analysis of the results of the Radiological Environmental
Monitoring Program (REMP) conducted during 1987 for Union Electric Company,

Callaway P.iant, Unit |.

In compliance with federal and state regulations and in its concern to maintain the
quality of the local environment UEC began its radiological monitoring program in

April, 1982.

The objectives of the radiological environmental monitoring program are as follows:
1) to establish baseline radiation levels in the environs prior to reactor operations; 2)
to monitor potential critical pathways of radiceffluent to man; 3) to determine

radiological impact on the environment caused by the operation of the Callaway Plant.

A number of techniquas are being used to distinguish Callaway Plant effects from
other sources during the operational phase, ircluding application of established
background levels, Operational radiation levels measured in the vicinity of the
Callaway Plant will be compared with the pre-operational measurements at each of
the sampling locations. In addition, results of the monitoring program will help to
evaluate sources of elevated levels of radiatizn during reactor operation in the

environment, e.g,, atmospheric fallout or abnormal plant releases.

The Callaway Plant is located on a plateau approximately five miles north of the
Missouri River in Callaway County, Missouri. Tre plant consists of a 1150 MWE

pressurized water reactor, which achieved initial criticality on October 2, 1984,




Description ot the Monitoring Program

Union Electric Company has contracted with Controls for Environmental Pollution,
Inc. starting May, 1983, to determine the radiation levels existing in and around the
Callaway Plant area. Prior to this time, all analyses were performed by Radiation

Management Company.

UEC personnel collected the samples and shippad them to CEP for analysis. The type
of samples collected were: milk, surface wa‘er, groundwater, shoreline sediment,
bottom sediment, bedload sediment, washload sadiment, soil, fish, vegetation, airborne

particulates, airborne radioiodine and direct radiation (TLD).
Information regarding sample preparation and analytical methods, instrumentation,
detection limits, etc. used by CEP may be found in the First Quarterly Report for

1987,

Data Interpretations and Conclusions

This section addresses interpretations and conclusions regarding all types of samples

analyzed during this report period.,

A variety of radionuclides, both naturally occuring and man-made, were detected in
the environment around the Callaway Plant. The man-made radionuclides found were
the fission products typically found in nuclear test fallout. The levels and fluctuations
of radinactivity detected in the samples collected around ti Callaway Plant were

consistent with previously accumulated environmental data.

For this reporting period there was no reportable levels of radioactivity as a result of

plant effluents, or analysis in which the detecti_n limit was not achievable,



3.1

Airborne Particulates and Radioiodine

Airborne particulate samples were collected from five monitoring stations, All
of the air particulate samples were analyzed for Gross Beta activity, Gamma
Spectrometry, Strontium-89 and Strontium-90 analyses were performed Jsn

quarterly composites from each station. The airborne particulate stations were

also sites for airborne radioiodine.

The range and 1987 annual mean Gross Beta activity at each of the sarnpling

locations follows. Measurements are in pCi/m3,

Collection 1987

Location Minimum Maximum Annual Mean
Al €.010+40.001 0.038+0.002 0.021+0.007
A7 0.01040.001 0.048+0.002 0.023+0.009
A8 0.007+0.002 0.039+0,003 0.020+0.006
A9 0.009+0.002 0.0374+0.002 0.02040.005
B3 0.005+0.001 0.04440,003 0.019+0.009

Gross Beta levels at all monitoring stations during 1987 are consistent with the
control station and do not indicate any anomolous data, Graphic presentations of
the Weekly Gross Beta activities for each collection location are presented in
Figures | through 5. Invalid samples are those with anomolous Gross Beta

activity due to air sampler malfunction (i.e. hour meter malfunction, sampler

malfunction, etc.) or other circumstances which may have compromised the

sample integrity,

Figure 6 presents the Mean Weekly Gross Beta activity for all collection
locations. The lowest Mean Weekly Gross Beta activity (0.009+0.003 pCi/m3)
was observed from 05/21/87-05/28/87 while the weeks exhibiting the highest
activity were 07/30/87-08/06/87 (0.035+0.005 pCi/m3 ) and 10/29/87-11/05/87
(0.035+0,006 pCi/m3),

il




Mean Quarterly Gross Beta activities were as follows:
K y

pCi/m3
January - March 1987 0.020 + 0,006
April = June 1987 0.016 + 0.006
July - September 1987 0.023 + 0.009
October - December 1987 0.023 + 0.006

Strontium-90 was detected in one of the quarterly composite samples during
1987. The first quarter composite for Site A8 indicated Strontium-90 activity of

0.003+0,001 pCi/m3,

Gamma-emitting nuclides of interest detected in quarterly air particulate

composites were limited to Berylliu. -7. (See individual quarterly reports).

Airborne radiciodine was detected in two samples during the first quarter of

1987,

During the fourth quarter 1987, the air monitoring stations were taken out-of-
service for a short period of time to allow replacement of sampling station
enclosure and sampling equipment. This replacement was required to improve

station reliability and per sonnel safety.

.
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Figure 4
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GROSS BETA IN AIR PARTICULATE
WEEKLY ACTIVITY - 1987

STATION B3
20T
J37T
A0 71
.05 :
+ Yo
+ v +
+ + +
L 2K B + > =¥
+ +
+*’*+++ +++**,.*_' = +* - +
*
e S e T S S e e e S S e T e o s Sk —+—+—+——
‘ 13 5 39 '2
EEK



-ll-

ACTIVITY (pCi/M3)

101

.05 1

L§

Figure ©
GROSC BETA IN AIR PARTICULATE
MEAN WLEKLY ACTIVITY

WEEK

+ *
+ + +
-f
Lt > - . + T
. i +
+ - . + +
+ +Te . o e« TES *+., .
+ - . + + +
- -

T S S S S S S S S S S e S S S S e o S S A+ 4+
> . - -
15 i 39 o2



3.2 Thermoluminescent Dosimetry .

Thermoluminescent Dosimetry (TLD) was employed to determine cdirect radiation
levels in and around the Callaway Site. Calcium Sulfate: Dy phosphor TLD chips
in black polyethylere pouches were placed in plastic holders containing copper
backing to shield out low energy radiation. The TLD's were placed at 52
locations and exchanged monthly through June. Then beginning with the third

quarter the TLD's were exchanged quarterly,

Listed below are the mean readings in uR/hr for January through June and

mRem/Std. Qtr for the Third and Fourth Quarter, for all TLD's placed around the

Callaway Site,

January 10,7 + 1.OuR/hr + 20
February 11.0s L.l uR/hr 4+ 20

March 105+ 09 uR/hr + 20

April 13,2+ 0.8 uR/hr + 20

May 9.1 + 0.9 uR/hr ¢+ 20

June 5.5+ 5.3uR/hr + 20

Third Quarter 13.1 + 1.7 mRem7Std. Qtr s 20
Fourth Quarter 17.7 + 2.7 mRem/Std. Qtr + 20

Annual TLD's were placed in the field on December 31, 1986 and were collected
on December 30, 1987, Data appearing in Table I is the result of reading and
averaging the four quadrants of each TLD chip. Transit control dosimeters were
used to determine the dosage received during shipment and were substracted

from the gross readings obtained for each monitoring site,

13



TABLE I
THERMOLUMINESCENT DOSIMETRY
1987 ANNUAL
12/31/86 - 12/30/87

Net
Total Exposure
Station E xposure (mRem/Std
Identification Collection Location (mRem * 20) Qtr ¢+ 29)
CA-IDM-01 10.6 mi NW, City Limits of Fulton on Hwy 2 69.8 + 3.2 17.3 + 0.8
CA-IDM-02 6.6 mi NW, Smola Farm 65.6 + 2.2 16.2 + 0.5
CA-IDM-03 L.6 mi NW, Callaway Electric Cooperative
Utility Pole No. 18450 69.8 + 2.8 17.3 + 0.7
CA-IDM-04 1.9 mi N, 0.6 miles East of the O and CC
Junction 67.3+ 1.7 16.6 + 0.4
CA-IDM-05 1.3 mi ENE, Primary Meteorological Tower 67.7 + 1.1 16.7 + 0.3
CA-IDM-06 [.8 mi W, Akers Farm 729 + 3.8 18.0 + 0.9
CA-IDM-07 .3 mi§, Callaway Electric Cooperative
. Utility Pole No. 18715 729 + 2.6 18.0 + 0.6
CA-IDM-08 2.9 mi S, Callaway Electric Cooperative
Utility Pole No. 06823 76.5 + 4.1 18.9 + 1.0
CA-IDM-09 3.7 mi S, NW Side of the Heavy Haul Road
and 94 Junction 75.9 + 4.2 18.8 + 1.0
CA-IDM-10 4.0 mi SE, Callaway Electric Cooperative
Utility Pole No, 12179 70.3 + 3.7 17.4 + 0.9
CA-IDM-11 5.0 mi SE, City of Portland 78.1 + 4.2 19.3 + 1.0
CA-IDM-12 5.3 mi SE, 0.6 miles South of the 9% and D
Junction 75.8 + 3.9 18.7 + 1.0
CA-IDM-13 5.6 mi ESE, | mile South of 94, 0.75 miles
East of the D and 94 Junction 0.1+ 139 19.8 + 3.4
CA-IDM-14 5.2 m! ESE, SE Side of Intersection D and
94 72.0 + 4.8 17.8 + 1.2
CA-IDM-!5 4.2 mi ESE, Lamb Farm 77.4 + 1.9 19.1 + 0,5
CA-IDM-16 4.1 mi ENE, Callaway Electric Cooperative
Utility Pole No. 12976 69.6 + 5.8 172+ 1.4

«J3e



TABLE | (Cont.)
THERMOLUMINESCENT DOSIMETRY
1987 ANNUAL

12/31/86 - 12/30/87

Net
Total Exposure
Station E xposure (mRem/Std
Identification Collection Location (mRem * 20) _Qtr * 20)
CA-IDM-17 4.0 mi E, 0.5 miles East of D, 1.5 miles
South of D and O Junction 76.4 + 3.3 18,9 + 0.8
CA-IDM-18 3.8 mi ENE, 0.4 miles South of the D and
O Junction 76.7 + 4.1 19.0 + 1.0
CA-IDM-19 4.2 mi NE, R s Farm 72.8 + 5.7 18.0 + 1.4
CA-IDM-20 4.8 mi NE, Callaway Electric Cooperative
Utility Pole No. 12630 62.7 + 3.6 15.5 + 0.9
CA-IDM-2] 3.8 mi NNE, Callaway Electric Cooperative
Utiiity Pole No. 1910 64.3 + 4.3 159 + L1
CA-IDM-22 2.5 mi NNE, Lost Canyon Lakes 77.3+ 3.3
CA-IDM-23 6.7 mi NNE, City of Yucatan Missing
CA-IDM-24 7.0 mi NE, Bahr Bros, Farm 51.6+ 1.8 12.8 + 0.4
CA-IDM-25 8.7 mi E, Callaway Electric Cooperative
Utility Pole No, 11295 & 76.8 + 4.5 19.0 + 1.1
CA-IDM-26 12.1 mi E, Town of Americus 54.0 « 4.9 13.4 + 1.2
CA-IDM-27 9.5 mi ESE, Town of Bluffton Missing
CA-IDM-28 3.3 mi SE, Callaway Electric Cooperative
Utility Pole No. 06896 75.3+4.9 18.6 + 1,2
CA-IDM-29 2,7 mi SSW, Callaway Electric Cooperative
Utility Pole No. 06851 65.5 + 3.3 16,2 + 0.8
CA-IDM-30 4.5 mi SSW, City of Steedman 66.7 + 1.7 6.5 « 0.4
CA-IDM-3] 7.6 mi SW, City of Mokane 75.6 + 0.6 18.7 + 0.1
CA-IDM-32 5.1 mi WSW, D. Bartley Farm 77.4 + 3,1 9.1 + 0.8
CA-IDM-33 7.3 mi W, City of Hams Prairie 74,3+ 2,8 8.4 + 0.7

¥




TABLE | (Cont.)

THERMOLUMINESCENT DOSIMETRY

1987 ANNUAL
12/31/86 - 12/30/87

Net
Total E xposure
Station Exposure (mRem/Std
Identification Collection Location (mRem *+ 20) Qtr + 20)
CA-IDM-34 9.5 mi WNW, 2.5 miles South of O and C
Junction 64.5+39 15.9 + 1.0
CA-IDM-35 5.8 mi NNW, City of Toledo 653+ 1.9 16.1 + 0.5
CA-IDM-36 4.9 mi N, Callaway Electric Cooperative
Utility Pole No. 19137 72.3 + 2.1 7.9 + 0.5
CA-IDM-37 0.5 mi SSW, Plezometer M8 and Mé 72.5+7.8 17.9 + 1.9
CA-IDM-38 4.5 mi NNW, Callaway Electric Cooperative
Utility Pole No. 34708 56,6 + 4.5 14.0 + 1.1
CA-IDM-39 5.4 mi NW, Callaway Electric Cooperative
Utility Pole No. 17516 71,2+ 1.7 17.6 +« 0.4
CA-IDM-40 4.2 mi WNW, Callaway Electric Cooperative
Utility Pole No. 18145 76.4 + 3.2 (8.9 + 0.8
CA-IDM-41 4.8 mi W, Callaway Electric Cooperative
Utility Pole No, 18239 Missing
CA-IDM-42 4.4 mi SW, Callaway Electric Cooperative
Utility Pole No. 06326 63.0 + 3.6 6.1 + 0.9
CA-IDM-42 0.5 mi SW, Plant Security and Wildlife
Management Area Sign Post (Heavy
Haul Road) 64.6 + 4.2 16.0 + 1.0
CA-IDM-44 .7 mi WSW, Callaway Electric Cooperative
Utility Pole No. 18769 o684 + 4.4 16,4 « 1.1
CA-IDM-45 0.9 mi WNW, NW Side of Intersection CC
and AD 76.0 + 3.5 18.8 + 0.9
CA-IDM-46 1.5 mi NNW, 0.3 mile South of the CC and
Q Junction 40.0 + 5.7 2.9 + 1.4
CA-IDM-47 0.9 mi NNE, County Road 448, 0.9 mile South
of Hwy © 68.2 + 3.4 16.9 + 0.8
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TABLE I (Cont.)
THERMOLUMINESCENT DOSIMETRY '

1987 ANNUAL
12/31/86 - 12/30/87

Net
Total E xposure
Station Exposure (mRem/Std
Identification Collection Location (mRem *+ 20) Qtr + 20)
CA-IDM-48 0.5 mi NE, Plant Security and Wildlife
Management Area Sign Post (County
Road 448) 73.8 + 5.1 18.2 +« 1.3
CA-IDM-49 1.7 mi E, Callaway Electric Cooperative
Utility Pele No. 06959 59.6 + 2.2 14.7 + 0.5
CA-IDM-50 l.1 mi SSE, Heavy Haul Road, Intake/Dis-
harge Pipeline Marker 73.1 + 2.3 (8.1 + 0.6
CA-IDM-51 0.7 mi SE, Located in the "Y" of the Rail-
road Spur, NW of Sludge Lagoon 700 + 2 17.3+40.5
CA-IDM-52 0.3 mi ESE, Light Pole near the East Plant

Security Fence 70.9 + 2.1 17.5 + C.

ol



3.3

Well Water

Well water samples were collected monthly from three locations and analyzed
for Gross Alpha, Gross Beta, Tritium, Strontium-89, Strontium-90 and Gamma- *
emitting ruclides, A summary of the Mean Gross Alpha and Cross Beta

activities for Well Water samples may be found in Table II.

Collection location DO! (4.0 mi SE, Holzhouser Grocery Store/Tavern) had Gross
Alpha activities ranging from less than 2.0 pCi/l to 4.0+1.5 pCi/l (collected
08/11/87) with an annual mean Gross Alpha activity of 3.3+0.8 pCi/l. Gross Beta
activities from this collection location ranged from less than 3.0 pCi/l to 5.2+0.6
pCi/l (collected 08/11/387) with a 1987 mean Gross Beta activity of 3.8+1.2 pCi/l.
A graphic presentation of the monthly Gross Alpha and Gross Beta results for
Well Water samples obtained from collection location DOl may be found in
Figure 7, No detectable levels of Tritium, Strontium-90 o Strontium-829 were

observed in any of the Well Water samples collected at Site DOI during 1987,

Gross Alpha activities at collection location FOS (1.0 mi SSE, Onsite
Groundwater Monitoring Well) ranged from less than 2.0 pCi/l to 4.4+1.6 pCi/l
(collected 04/14/87). The 1987 mean Gross Alpha activity for Site FO5 was
2.741.0 pCi/l. Gross Beta activities at collection location FOS ranged from
3.3:0.6 pCi/l to 14.740.8 pCi/l (collected 02/10/87) with a mean annual Gross
Beta activity of 9.34+3.7 pCi/l. Figure 8 graphically presents the monthly Gross
Alpha and Gross Beta activities for collection location FOS. A!ll Well Water
samples from collection location FOS5 were less than 500 pCi/l for Tritium
activity and less than 1.5 pCi/l for Strontium-89 activity and less than 1.0 pCi/l

for Strontium-90 activity,

1%



Figure 9 illustrates the monthly Gross Alpha and Gross Beta activities for all .

Well Water samples collected from site F15 (0,55 mi NE, Onsite Groundwater
Monitoring Well) during 1987, Gross Alpha activities ranged from less than 2.0
pCi/l to 5.6+1.6 pCi/l (collected 06/09/87) with a mean annual Gross Aipha
activity of 3.3+1.0 pCi/l. Gross Beta activities ranged from 4.4+1.0 pCi/l to
8.321.0 pCi/l (collected 04/14/87), The mean annual Gross Beta activity for F15
was 6.9+ 1.4 pCi/l. All Well Water samples collected at Site F15 were less than
the detection limits for Tritium, Strontium-89 and Strontium-90 (500 pCi/l 1.5

pCi/l, and 1.0 pCi/l respectively).

Overall, the 1987 mean annual Gross Alpha activity for all Well Water sarnples
was 3.1+1.0 pCi/l. A 1987 mean Gross Beta activity for all Well Water samples
was calculated to be 7.6+3.2 pCi/l. No gamma-emitting nuclides of interest

were detected in any of the Well Water samples collected during 1987,

-18-



Table Il

1987 Mean Gross Alpha and Gross Beta Activities in Well Water

(eCi/D

Gross Alpha Gross Beta
CA-WWA-DO! 3.3+ 0.8 3.8 + 1.2
CA-WWA-FOS5 2.7 + 1.0 9.3+ 3.7
CA-WWA-F|5 3.3 + 1.1 6.9 + 1.4
All Locations 3.1 +1.0 7.6 + 3.2
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Figure 9
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3.4

Surface Water

Surface Water samples were collected from three locations on a monthly basis,
Samples were analyzed for Gross Alpha, Gross Beta, Tritium, Strontium-89,
Strontium-90 and for Gamma-emitting nuclides, A summary of the Mean Gross
Alpha and Gross Beta activities for Surface Water samples may be found in Table

[l

Samples obtained from collection location SO (4.8 mi SE, 84 feet upstream of
discharge, North Bank) yielded a 1987 mean Gross Alpha activity of 3,5+0.9 pCi/l
with a range from less than 2.0 pCi/l to 4.8+1.5 (collected 06/09/87). The mean
annual Gross Beta activity for SOl was calculated to be 7.9+3.5 pCi/l with a
range of Gross Beta activity from less than 3.0 pCi/l to 16.2+0.9 pCi/l (collected
08/11/87). The monthly Gross Alpha and Gross Beta results are shown in Figure
10. No Strontium-89 or Tritium activity was observed above detection limit in
any of the Surface Water samples collected from location S0 during [987. One

cample collected on 01/13/87 indicated a Strontium-99 activity of 2.4+0,9 pCi/l.

Collection location SO2 (5.2 mi SE, 1.1 River miles downstream of discharge,
North Bank) had a range of Gross Alpha activity from less than 2.0 pCi/l to
4.741.5 pCi/l (collected 11/10/87). The 1987 mean Gross Alpha activity from
this location was 3.9:0.7 pCi/l. An annual mean Gross Beta activity of 7.3+3.7
pCi/l was obse-ved while the range of Gross Beta activity for this site was from
less than 3.0 pCi/l to 16.041.0 pCi/l (collected 10/13/87), Figure 11 shows the
monthly Gross Alpha and Gross Beta results graphically. All Surface Water
samples collected from location SO2 during 1987 were less than the detection
limits for Tritium, Strontium-90 and Strontium-89 (500 pCi/l, 1.0 pCi/l and 1.5

pCi/l, respectively).
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Figure 12 presents the monthly Gross Alpha and Gross Beta results for samples
collected during 1937 from colle~tion location SO3 (68 mi E, City of St. Louis
Water Intake). A range of Gross Alpha activity from less than 2.0 pCi/l to
7.2:1.6 pCi/l (collected 08/21/87) was observed in the samples collected from
location SO3. The 1987 mean Gross Alpha activity for samples from this
location was 3.5:1.8 pCi/l. Results of Gross Beta analyses for Surface Water
samples from Location SO3 ranged from 3.040.6 pCi/l to 18.940.9 pCi/l coliected
07/07/37. A 1987 mean Gross Beta activity of 7.9+4,3 pCi/! was observed for
this site. No Strontium-90, Strontiumn-89 or Tritium were detected in any of the

Surface Waier samples collected from this location during 1987,

The 1987 mean Gross Alpha and Gross Beta activities for all Surface Water
samples were 3.6+1.2 pCi/l and 7.74+3.8 pCi/l. No gamma-emitting nuclides of

interest were detected in the 1987 Surface Water samples.

During 1987, the upstream surface water samples from January to September
were daily grab samples composited over the month. This was due to continuous
maintenance problems with the upstream sampler. To reduce the out-of-service

time for the upstrearn sampler, a redesign of the sampler was installed during

September 1987,
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Table Il

1987 Mean Gross Alpha and Gross Beta Activities in Surface Water

(pCi/l)

Gross Alpha Gross Beta
CA-SWA-SO] 3.5 + 0.9 7.9+ 3.5
CA-SWA-SO2 3.9 + 0.7 7.3 ¢+ 3.7
CA-SWA-SO3 3.5+ 1.8 7.9 £ 4.3
All Locations 3.6 + 1.2 7.7 + 3.8
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Figure 10
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Figure 11
MONTHLY GROSS ALPHA ACTIVITY
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Figure 12
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3.5

Sediment

Washioad, Bedload and Bottom sediment samples were collecred quarterly from
three locations along the Missouri River. Samples were analyzed for Gross
Alpha, Gross Beta, Strontium-89, Strontium-90 and by Gamma Spectrometry. A
summary of mean Gross Alpha and Gross Beta activities for all sediment samples

collected during 1987 is presented in Table IV,

Washload sediment samples collected from Location A (4,9 mi S5E, 0.6 river mile
upstream of discharge, North Bank) had a range of Gross Alpha activity from less
than 0.3 pCi/g to 2.2+0.3 pCi/g collected 05/27/87. The mean Gross Alpha
activity for 1987 was 1.440.8 pCi/g for Washload sediment samples collected
from Location A, The 1927 mean Gross Beta activity for Washload sediments
collected at Location A was calculated tc be 4.043.2 pCi/g. A chronological
presentation of all Gross Alpha and Gruss Beta results for Washload sediment
samples from this site may be found in Figure 13. Strontium-90 was not
detected in Washload sediment samples collected during 1987, No Strontium-89
was detected in any of the Loéation A Washload samples, No gamma-emitting
nuclides of interast were detected in any of the Washload sediment samples

collected from Location A during 19%7.

Figure 14 presents the quarterly Gross Alpha and Gross Beta results fo+ Washload
sediment coliected from Locatien C (3.1 mi SE,; 1.0 river mile downstream of
discharge, North Bank). Gross Alpha activity for Washload sediment samples
from Cellection Location C ranged from less than 0.3 pCi/g to 3.1+1.4 pCi/g
(collected 03/09/87). Gross Beta activity in the samples from this site ranged
from less than 0.2 pCi/g to 8.0:0.7 pCi/g (colivcted 03/09/87), The 1987 mean

Gross Alpha and Gross Beta levels for Washload sediments collected at Location
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C were 1.5+1.8 pCi/g and 4,2+3.8 pCi/g, respectively, Strontium-90 was not
detected in Washload sediment camples collected from Location C during 1987,
No Strontium-82 was detected in the Washload samples collected from this
location. Mo gamma-emitting nuclides of interest were observed in any of the

1987 Washload sediment samples collected irom Location C.

The monthly Gross Alpha and Gross Beta results for the Washload sediment
samples collected from Location D (53.0 mi ESE, 59.5 river miles downstream of
discharge, South Bank) are graphically presented in Figure 15. Gross Alpha
activity in these samples ranged from 1.2:0.4 pCi/g to 3.3+0.9 pCi/g (collected
03/06/37) with a 1987 mean of 2.2+1.2 pCi/g. The annual mean Gross Beta
activity for Washload samples collected at Location D was 7.545.0 pCi/g with a
range of activity from 0.6:0.1 pCi/g to 12.440.8 pCi/g (collected 11/03/87),
Strontium-90 was not observed in Washload sediment samples from Collection
Location D, Strontium-89 was not detected in any samples from this location.
No gamma-emitting nuclides of interest were detected in any of the Washload

sediments collected from Location D during 1987,

Bedload sediment samples collected from Location A (4.9 mi SSE, 0.6 river mile
upstream of discharge, North Bank) yielded a range of Gross Alpha activity from
less than 0.3 pCi/g to 1.240.3 pCi/g (cellected 03/09/87). The Gross Beta
activity for these samples ranged from less than 0.2 pCi/g to 1.3+0.2 pCi/g. The
1987 mean Gross Alpha and Gross Beta activities for Bedioad samples from
collection Locatiion A were 0.9:0.3 pCi/g and 2.3+1.7 pCi/g, respectively (See
Figure 16). No Strontium-90 activity was observed in any of the Bedload samples
collected from Location A during 1987. In addition, no Strontium-89 activity

was detected in any of the 1987 Location A 3edload sediment samples, No
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gamma emitting nuclides of interest were detected in any of the Bedload

sediment samples collected from Location A during 1987,

Location C (5.1 mi SE, 1.0 river mile downstream of discharge, North Bank)
dedload sediment samoles ranged from less than 0,3 pCi/g to 2.2+0.3 (collected
08/19/87} for Gross Alpha activity while the 1987 mean Gross Alpha activity
was calculated to be [.7+0.7 pCi/g. A mean annual Gross Beta activity of
2.2+1.6 pCi/g was observed in Bedload samples from Location C. The range of
Gross Beta activity was from 0.5+0.3 pCi/g to 4.2+0.6 pCi/g (collected 03/09/87)
(See Figure [7). No Strontium-90 was detected in any Location C Bedload
samples during 1987, No Strontium-89 was observed in any of the Bedload
samples from Collection Location C, Cesium-137 was detected in the sample
collected 08/19/87 (0.1240.02 pCi/g). No other gamma-emitting nuclides of
interest were detected in the Bedload samples collected from Location C during

1987.

A chronological presentation of the Gross Alpha and Gross Reta activities for
Bedload sediment samples from Location D (53.0 mi ESE, 59.5 river miles
downstream of discharge, South Bank) may be found in Figure 18, The Gross
Alpha activity ranged from less than 0.3 pCi/g to 1.5+0.3 pCi/g (callected
08/20/87) for these samples. Gross Beta levels ranged from less than 0.2 pCi/g
to 4.040.2 pCi/g (collected 03/06/87). The Bedload sediment samples from
Location D had a mean annual Gross Alpha activity of 1.2+0.4 pCi/g and a mean
annual Gross Beta activity of 2,441.5 pCi/g. No Strontium-90 was observed in
any of the 1987 Location D Bedload samples, No Strontium-89 was observed in
any of the Locaticn D Bedload sediment samples. Cesium-]37 was detected in

two of the Location D Bedload samples, collected 05/22/87 (0.43+0.11 pCi/g) and
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08/20/87 (0.0920.03 pCi/g). No other gamma emitting nuclides of interest were .

detected,

Bottom sediment samples collected from Location A (4.9 mi SSE, 0.6 river mile
upstream of discharge, North Bank) had a mean annual Gross Alpha activity of
1.840.3 pCi/g and a mean annual Gross Beta activity of 1.6+0.5 pCi/g. Figure 19
exhibits the quarterly Gross Alpha and Gross Beta results for these samples, The
quarterly Gross Alpha results ranged ‘from 1,640.2 pCi/g to 2.3+0.3 pCi/g
(collected 08/19/87) while the range of Gross Beta results was from 1.240.]
pCi/g to 2.4:0.1 pCi/g (collected 03/09/87). All Bottom sediment samples
collected from Location A during 1987 were below the detection limits of 0.30
pCi/g and 0,20 pCi/g for Strontium-89 and Strontium-90, respectively, Cesium-
137, was detected in two Bottom sediment samples collected from Location A

during 1987 (0.0340.01 pCi/g on 05/27/87 and 0.06+0.01 pCi/g on 08/19/87), .

Location C (5.1 mi SE, 1.0 river mile downstream of discharge, North Bank) had
a range of Gross Alpha activity from 1.2+0.2 pCi/g to 2.3+0.3 pCi/g (collected
11/12/87) and a Gross Beta activity range from 1.0+0.1 pCi/g to ..6+0.1 pCi/g
(collected 03/09/87) for Bottom sediment samples., All Gross Alpha and Beta
results from 1987 are graphed in Figure 20. The 1987 mean Gross Alpha and
Gross Beta activities for Location C Bottom sediment sample: were 1.740.5
pCi/g and 1.6+0.7 pCi/g, respectively, Strontium-90 was detected in none of the
Bottorm sediment samples collected from this site, No Strontium-89 was
detected in any of these samples, Cesium-137 was detected in three Bottom
Sediment samples collected from Location C during 1987 (0.13+0.01 pCi/g on

05/27/87, 0.12+0.01 pCi/g on 08/19/87 and 0.5+0.1 pCi/g on 11/12/87). Cobalt-58

was detected in the sample collected on 11/12/87 (0.25+0.07 pCi/g).



Figure 21 graphically presents the quarterly Gross Alpha and Gross Beta results
for Bottom sediment samples collected during 1987 from Location D (53.0 mi
ESE, 59.5 river miles downstream of discharge, South Bank). The range of Gross
Alpha activity for these samples was from 1.040.2 pCi/g to 4.0:2.6 pCi/g
{collected 11/03/87), while Gross Beta activity ranged from 0.9+0.! pCi/g to
3.040.2 pCi/g (collected 11/03/87). The 1987 mean Gross Alpha and Gross Beta
activities for Bottom sediment samples from Location D were 2.0+1.4 pCi/g and
1.7+0.9 pCi/g, respectively. No Strontium-90 was detected in any of the four
Location D Bottom sediments, No Strontium-89 was observed in any of the
Bottom sediment samples collected from Location D during 1987, Cesium-137
was detected in two of the 1987 Bottom Sediment samples collected from

Location D (0.0920.01 pCi/g on 05/22/87 and 0.15+0.06 pCi/g on 11/03/87),

Two Shoreline sediment samples were collected from Location C during 1987,
The Shoreline sediment collected 05/26/87 exhibited a Cesium-137 activity of
0.11+0.01 pCi/g and the sample collected 11/09/87 exhibited Cesium-137 activity
of 0.07+0.0! pCi/g. No other gamma-emitting nuclides of interest and ro
Strontium-89/90 activity was detected in the Shoreline sediments collected

during 1987.



Table IV

1987 Mean Annual Gross Alpha Activities in Sediments

(pCi/g~cry)

Bottom

_Bottom

Washload Bedload
Location A 1.4 + 0.8 9.9 + 0.3 1.8 +
Location C 1.3+ 1.4 1.7 « 0.7 1.7 ¢
Location D 2,2+ 1.2 2+ 0.6 2.0 +
All Locations 1.8 + 1.1 1.3 + 0.6 1.8 +

1987 Mean Annual Gross Beta Activities in Sediments
(pCi/g-~dry)

Washload Bedload
Location A 4.0 » 3,2 2.3+ 1.7 1.6 +
L\NJ: —\‘ ;,:o’S :ﬁ. £ 6+
Location D T:3 + 3L 2.8 + 1.5 7 4+
‘\.'LQ ations ‘,4-4 :1- ", B oa
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Figure 15
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Figure 186
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Figure 18
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Figure 20
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Figure 21
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3.6

Fish

Five species of fish we-¢ collectad on a monthly basis from the same locatiors
on the Missouri River as the sediment samples, Fish samples were not collected
from location A and C during January due to adverse weather conditions and
paucity of fish, Species of fish collected during 1987 include freshwater drum,
bigmouth buffalo, srmallmouth buffals, carp, goldeye, river carpsucker, shorthead
redhorse, shortnose gar, longnose gar, gizzard shad, blue catfish, channel catfish,
northern pike, flathead catfish, blue sucker and white crappie, Gross Alpha,
Gross Beta, Strontium-89, Strontium-90 and Camma Spectralanalyses were
performed on all fish samples, All results are in terms of pCi/g (dry). The 19¥?
mean Gross Alpha and Gross Beta activities for each sampling location are

summarized in Table V.

The monthly Gross Alpha activities in fish samples collected from Location A
(4.9 mi SSE, 0.6 river mile upstream of discharge, North Bank) ranged from less
than 0.3 pCi/g to 1.240.2 pCi/g (Bigmouth Buffalo collected 07/02/87) with a
1987 mean Gross Alpha activity of 0.6+0.3 pCi/g. Gross Beta activities in these
samples ranged from 1.840.1 pCi/g to 8.440.2 pCi/g (Freshwater Drum collected
08/19/87). The mean Gross Bets activity for 1987 Fish samples collected at
Location A was 6.0+1.4 pCi/g. Figure 22 is a chronological presentation of all
Gross Alpha and Gross Beta activities for 1987, Strontium-90 and Strantium-89
were not detected in fish samples collected in 1987 irom Location A, Cesium-
137 was detected in one fish sample, Longnose Gar collected 06/25/17 indicate

activity of 0.17:+0.04 pCi/g. Mo other Gamma emitting nuclides were detected in

the fish samples collected from Location A,
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Fish samples collected from Location C (5.1 mi SE, 1.0 river mile downstream of
discharge, North Bank) had mean annual Gross Alpha and Gross Beta activities of
0.4+0.2 pCi/g and 6.0+1.6 pCi/g, respectively. Figure 23 illustrates the monthly
Gross Alpha and Gross Beta a~tivities for fish collected from Location C, Gross
Alpha levels in these samples ranged from less than 0.3 ;Ci/g to 0.840.2 pCi/g,
while Gross Beta levels ranged from 2.2+0.1 pCi/g to 8.6+0.2 pCi/g (Gizzard Shad
collected 06/25/87 and Freshwater Drum collected 12/03/87), No Strontium-89
or Strontium-90 was tected in any of the Fish from Collection Location C,
Cesium-137 was detected in the Gizzard Shad coilected 06/25/87 (0.30+0.15
oCi/g). No other gamma emitting nuclides of interest were detected in 1987

Location C Fish,

Figure 24 grapnically presents the monthiy Gross Alpha and Gross Beta results
for Fish samples collected from Location D, Gross Alpha activities ranged from
less than 0.3 pCi/g to 0.8+0.2 pCi/g (River Carpsucker collected 02/04/87) with a
mean Gross Alpha activity of 0.4+0.2 pCi/g for all fish collected from Location
D during 1987, Gross Beta ranged from 2.5+0.1 pCi/g to 8.5:0.2 pCi/g (Carp
collected 07/07/87) with a 1987 mean of 5.8:+1.4 pCi/g. No Strontium-39 or
Strontium-90 activity was observed in any of the fish collected from this
location, No gamma emitting isotopes of interest were detected in any of the

1987 Location D Fish samples,
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Table V

1987 Mean Annual Gross Alpha and Gross Beta Activities in Fish

(pCi/g-dry)

Gross Alpha Gross Beta
ation A 2.6 + 0.4 6.0 + 1.
ation C + 0.2 AT
ation D b + 4 5 . 4
! ' g S . 2 §9 . q
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Figure 22
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Figure 23
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3.7

Milk

During 1987, Milk samples were collected from two locations, the Green Farm
(M-1), and the Schneider Farm. The Schneider Farm provided cow milk (M-5A)
and goat milk (M-5B), Analyses for lodine-131, elemental Calcium, Strontium-
89, Strontium-90 and Gamma emitting nuclides were performed an all milk
samples. No cow milk samples were collected from the Schneider Farm during
January and no goat milk samples were collected from this farm during January,

February, November and December, because the cows and goats were dry,

lodine-131 was detected in one milk sample collected during 1987, Activity of

1:020.5 pCi/l (collected 05/28/87) was detected at the Green Farm.

Strontium-90 was detected in three milk samples during 1987, The Schneider
cow milk of 03/08/87 indicated 2.4+0.7 pCi/l and the sample of 10/11/87
indicated 4.2+0.5 pCi/l. One goat milk from the Schneider farm indicated

3.220.5 pCi/l (10/12/87), No Strontium-89 was detected in the milk samples,

Elemental Calcium ranged from 740 mg/l to 1720 mg/l.

No gamma emitting nuclides of interest were detected in any of the milk

samples collected during 1987,
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3.8

Yegetation

Vegetation samples were collected during the second, third and fourth quarters
of 1987 from three locations. Samples were analyzed for Gross Alpha, Gross

Beta, lodine-13] and Gamma-emitting nuclides,

Gross Alpha activity was detected in twenty-one of the vegetation samples,
Levels of Gross Alpha activity ranged from less than 0.3 pCi/g to 2.6+0.3 pCi/g
(Lettuce collected from Becker Farm 06/15/87)., The 1987 mean Gross Alpha
activity was 1.1+0.7 pCi/g. Gross Beta activity ranged from 1,1+0.1 to 27.4+0.3
pCi/g (Lettuce collected from Becker Farm 06/15/87). The mean Gross Beta

activity of the vegetation samples collected during 1987 was 14,1+5,7 pCi/g.

lodine-131 was not detected in any vegetation samples collected during 1987,

No gamma emitting nuclides of interest were observed in the vegetation samples

collected during 1987,
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1.9 Soil
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4.0

Annual Summary



TABLE VI

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM ANNUAL SUMMARY

Name of Facility: lawa lar Docket No.

Location of Facility: Reporiing Period:

Location with Highest
Medium or Type and All Indicator Annual Mean Control Number of
Pathway Sampied Total Number Lower Limit Locations Name Mean (f) Locations Nonroutine
(Unit of of Analyses of Detection Mean (f) Distance Range Mean (f) Reported
Measurement) Performed (LLD) = Range Direction Range Measurements

0.023(51] /.",)

*LLD - See Section 6.0 First Quarter Report.
Mean and range based upon detectable neasurements only.

Fraction of detectable measurements at specilied locations is indicated in parenthesis (f).
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‘ TAg. (Cont.)

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM ANNUAL SUMMARY

Name of Facility: Callaway Plant Docket No.
Location of Facility: Callaway County, Missouri Reporting Feriod: 1987
Location with Highest
Medium or Type and All Indicator Annual Mean Control Number of
Pathway Sampled Total Number Lower Limit Locations Name Mean (f) Locations Nonroutine
(Unat of of Analyses of Detection  Mean (f) Distance Mean (f) Reported
Measurement) Performed (LLD) * Range Direction Range Measurements
Well Water Gross Alpha (36) 2.0 3.1(22/36) tHolzhouser Store 3.3(6/12) N/A 0
(pCi/D 2.0-5.6 5.1 miles 1359
Gross Beta (36) 3.0 - 7.6(27/36) Onsite Well 9.3(12/12) N/A 0
3.0-14.7 1.0 miles 1539
Tritium (36) 500 <LLD -—— N/A 0
Strontium-89 (36) 1.5 < LLD - N/A 0
Strontium-90 (36) 1.0 <LED -— N/A 0
Gamma Spec (36) . <LLD ———- N/A 0

*LLD - See Section 6.0 First Quarter Report.
Mean and range based upon detectable measurements only.

Fraction of detectable measurements at specified locations is indicated in parenthesis (f).




TABLE VI (Cont.)

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM ANNUAI SUMMARY

Name of Facility: Callawa lant Docket No.

Location of Facility: Reporting Period:

Location with Highest
Medium or Type and All Indicator Annual Mean
Pathway Sampled Fotal Number Lower Limit Locations Name Mean (f)
(Unit of of Analyses of Detecrion Mean (f) Distance

Range
Measurement) Performed (LLD) = Range

Direction

*LLD - See Section 6.0 First Quarter Report.
Mean and range based upon detectable measurements only.

Fraction of detectable measurements at specified locations is indicated in parenthesis (f).

Control
iLocations
Mean (f)
Range

Number of
Nonroutine
Reported

Measureme ts
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ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM ANNUAL SUMMARY

Name of Facility: Callaway Plant Docket No. 50-483
Location of Facility: Callaway County, Missouri Reporting Period: 1387
Location with Highest
Medium or Type and All Indicator Annual Mean Control Number of
Pathway Samplea Total Number Lower Limit  Locations Name Mean (f) Locations Nonroutine
(Unit of of Analyses of Detection  Mean (f) Distance Range Mean (f) Reported
Measurement) Performed (LLn) = Range Direction Range Measurements
Sediment® Gross Alpha (36) 0.3 1.8(21/2%) Downstream 1.9(11/12) 1.4(10/12) 0
(pCi/g) 0.5-4.0 53.0 miles 112° 0.7-4.0 0.6-2.3
Gross Beta (36) 0.2 3.2(22/24) Downstream 4.0(11/12) 2.5(10/12) 0
0.4-12.4 53.0 miles 1129 0.6-12.4 0.3-6.0
Strontium-89 (36) 0.30 <LLD — — <LLD 0
Strontium-90 (36) 0.20 CLLD ——- -~ <LLD 0
Gamma Spec (36)
Cesium-1137 0.04 0.15(8/24) Downstream 0.19(4712) 0.05(2/12) 0
0.05-0.63 53.0 miles 112° 0.09-0.43 0.03-0.06
Cobalt-58 0.02 0.25(1/24) Downstream 0.25(1/12) <LLD 0
0.25 5.1 miles 689 0.25

Ancludes Washload, Bedload and Bottom Sediments.
*LLD - See Section 6.0 First Quarter Report.
Mean and range based upon detectable measurements only.

Fraction of detectable measurements at specified locations is indicated in parenthesis (f).
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TABLE VI (Cont.)

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM ANNUAL SUMMARY

Name of Facility: Callaway Plant Docket No. 50-48 5

Location of Facility: Callaway County, Missouri Reporting Period: 1987

Location with Highest

Medium or Type and All Indicator Annual Mean Control Number of
Pathway Sampled Total Number Lower Limit Locations Name Mean f} Locations Nonroutine
(Unit of of Analyses of Detection  Mean (f) Distance Range Mean (f) Reported
Measurement) Performed (LLD) = Range Direction Range Measurements
Fish Gross Alpha (170) 0.3 0.6(43/115) Downstream 0.4(24/55) 0.6(30/55) 0O
(pCi/g) 0.3-0.8 5.1 miles 135° 0.3-0.8 0.3-1.2
Gross Beta (179) 0.2 5.9(115/115) Downstream 6.0(55/55) 6.0(55/55) 0
2.2-8.6 5.1 miles 135° 2.2-8.6 1.8-8.4%
Strontium-89 (170) 0.30 <LLD - ——-- <LLD 0
Strontium-90 (170) 0.20 <LLD - e <LLD 0
Gamma Spec (170)
Cesium-137 0.04 0.30(1/11%) Downstream 0.30(1/55) 0.17(1/55) 0
0.30 5.1 miles 1352 0.30 0.17

*LLD - See Section 6.0 First Quarter Report.
Mean and range based upon detectable measurements only.
Fraction of deteciable measurements at specified locations is indicated in parenthesis {f).
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TAB

(Cont.)

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM ANNUAL SUMMARY

Name of Facility: Callaway Plant Docket No. 50-483
Location of Facility: Callaway County, Missouri Reporting Period: 1987
Location with Highest
Medium or Type and All Indicator Annual Mean Control Number of
Pathway Sampled  Total Number Lower Limit Locations Name Mean (f) Locations  Nonroutine
(Unit of of Analyses of Detection  Mean (f) Distance Range Mean (f) Reported
Measurement) Performed (LLD) = Range Direction Range Measurements
Milk lodine-131 (49) 0.5 <LLD 1.0(1/18) 0
(pCi/1) 1.0
Strontium-89 (49) 2.0 <LLD -—- —— LLD 0
Strontium-90 (49) 1.0 3.3(3/31) Schneider Farm 3.3(3/31) LLD 0
2.4-4.2 3.1 miles 315° 2.4-4.2
Gamma Spec (49) - <LLD —— —— <LLD 0
Vegetation Gross Alpha (53) 0.3 1.1(15/40) Becker Farm 1.4(5/15) 1.1(6/13) 0
(pCi/g) 0.3-2.6 1.8 miles 344° 0.6-2.6 0.4-2.0
Gross Beta (53) 0.2 14.3(40/40) Meehan Farm 16.6(25/25) 13.3(12/13) 0
1.1-27 .4 1.8 miles 356° 1.1-24.0 5.7-24.3
Gamma Spec (53)
lodine-13] 0.03 <LLD - e <LLD 0

*LLD - See Section 6.0 First Quarter R~port.
Mean and range based upon detectable measurements only.

Fraction of detectable measurements at specified locations is indicated in parenthesis (f).
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TABLE VI (Cont.)

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM ANNUAL SUMMARY

Name of Facility: Callaway Plant Docket No. 50-483
Location of Facility: Callaway County, Missouri . Reporting Period: 1987
Location with Highest
Medium or Type and All Indicator Annual Mean Control Number of
Pathway Sampled Total Number Lower Limit Locations Name Mean (f) Locations Nonroutine
(Unit of of Analyses of Detection  Mean (f) Distance Range Mean (f) Reported
Measurement) Performed (LLn) = Range Direction Range Measurements
Soil Gross Alpha (11) 0.3 3.8(10/10) Callaway Plant  5.9(1/1) 3.7(1/1) 0
(pCi/g) 2.6-5.9 Forest - F9 3.9 3.7
1.45 miles 338°
Gross Beta (11) 0.2 2.6(10/10) Callaway Plant 3.5(1/1) 3.2(1/1) 0
2.0-3.5 Forest - F2 5 3.2
1.64 miles 225°
Gamma Spec (11)
Cesium-137 0.04 1.7(10/10; Callaway Plant  3.29(1/1) 0.97(1/1) 0
0.71-3.29 Forest - F9 3.29 0.97
1.45 miles 3389
Manganese-54 0.02 0.06(2/10) Callaway Plant 0.07(1/1) <LLD 0
0.05-0.07 Forest - F6 0.07

*LLD - See Section 6.0 First Quarter Report.
Mean and range based upon detectable measurements only.

1.72 miles 45°

Fraction of detectable measurements at specified locations is indicated in parenthesis (f).




APPENDIX A
UNION ELECTRIC COMPANY
CALLAWAY PLANT

1987 LAND USE CENSUS
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2.2

INTRODUCTION

In accordance with Technical Specification 3.12.2, the
annual Land Use Census within a 5 mile radius of the
Callaway Plant was performed during August, 1987 by the
Union Electric Real Estate Department. Observations were
rade in each of the 16 meteorological sectors of the nearest
milking animals (cows and goats), nearest residence, and the
nearest garden of greater than 50m2 (500 £t2) producing
broad leaf vegetation. This census was completed by
contacting the families identified in the 1986 census and
driving the roads within a 5 mile radius of the Callaway
Plant noting the location of the above-mentioned items.

The results of the Land Use Census are presented in Table 1
thru 3 and discussed below. In the tables the radial

direction and mileage from the Callaway Plant containment
are presented for each location. The radial direction is

one of the 16 different compass points. The mileage was
estimated from map position for each location.

CENSUS RESULTS

Milking Animals

Table 1 presents the locations where milking animals were
observed within the 5 mile radius of the Callaway Plant.

All milking animals whose milk is not used for human
consumption and/or not yielding milk are identified on Table
1. There were several chancus in the location and number of
milking animals observed during the 1987 census. However,
none of the changes observed resulted in changes to the
current milk sampling locations.

Nearest Resident

Table 2 presents the location of the nearest resident to the
Callaway Plant in each of the 16 meteorological sectors.
There were no changes in the nearest resident noted in the

1987 census.

Vegetable Gardens

The7location of the nearest vegetable garden of greater than
50m “ producing broad leaf vegetation is presented in Table
3. Several changes were noted in the garden locations
during the 1987 census. However, none of the changes noted
resulted in changes to the current vegetable sampling
locations.
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Abstract

Controls for Environmental Pollution, Inc (CEP) has conducted a radiological environmental
monitoring program (REMP) for Union Electric Company (UEC), Callaway Plant, Unit I,

since May 5, 1983, This quarterly report presents data for the months of Jjarua:y, Februar,

and March 1987.

Evaluation of radiation levels in the environs around Union Electric Company's Callaway
Plant entailed sampling at strategic points in various exposure pathways., The f{ wing
types of samples were collected and analyzed: milk, vegetation, surface water, well water,
bottem sediment, bedload sediment, washload sediment, fish, airborne particulates, airborne

radioiodine, direct radiation (TLD) and soil.

Analytical results are presented and discussed along with other pertinent information.

Possible trends and anomalous results, as interpreted by Controls for Environmental

Pollu.ion, Inc., are discussed.



1.0 Introduction

This report presents an analysis of the results of the Radiological Environmental
Monitoring Program (REMP) conducted during the first quarter of 1987 for Union

Electric Company, Callaway Plant.

In compliance with federal and state regulations and in its concern to maintain the
quaiity of the local environment UEC began its radiological monitoring program in

April, 1982.

The objectives of the radiological environmental monitoring program are as follows:
1) to establish baseline radiation levels in the environs prior to reactor operations; 2)
to monitor potential critical pathways of radioeffluent to man; 3) to determine

radiological impact on the environment caused by the operation of the Callaway Plant.

A number of techniques are being used to distinguish Callaway Plant effects from
other sources during the operational phase, including application of established
background levels., Operational radiation levels measured in the vicinity of the
Callaway Plant are compared with the pre-operational measurements at each of the
sampling locations. In addition, results of the monitoring program help to evaluate
sources of elevated leveis of radiation during reactor operation in the environment,

e.g., atmospheric fallout or abnormal plant releases.

The Callaway Plant is located on a plateau approximately five miles north of the
Missouri River in Callaway County, Missouri. The plant consists of one 1150 MWE

pressurized water reactor, whict achieved initial criticality on October 2, 1984,




Description of the Monitoring Program

Union Electric Company has contracted with Controls for Environmental Pollution,
Inc. starting May 1983, to determine the radiation levels existing in and around the

Callaway Plant area.

UEC personnel collected the samples and shipped them to CEP for analysis. The type
of samples collected this quarter were: milk, surface water, well water, bottorn
sediment, bedload sediment, washload sediment, fish, airborne particulates, airborne

radioiodine and direct radiation (TLD).
Locations of the monitoring sites are shown in Figures | and 2. Table ' presents the
monitoring sites and the respective samples collected, Sample collection frequency

for each of the monitoring locations is depicted in Table II.

Meaning« of sample type codes used in Table | are as follows:

Code Sample Collected
AlO Air lodine

APT Air Particulate

AQF Fish

AQS Sediment

FPL Leafy Green Vegetables
IDM TLD

MLK Milk

SOL Soil

SWA Surface Water

WWA Well Water
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TABLE I
SAMPLING LOCATIONS

Location Sample
Code Descripti~n®* Types
|o# 10.6 mi NW, City Limits of Fulton on Hwy Z DA
2 6.6 mi NW, Smola Farm IDM
3 1.6 mi NW, Callaway Electric Cooparative Ltility
Pole No. 18450 IDM
4,B3 1.9 mi N, 0.6 miles East of the O and CC Junction IDM,APT,AIO
5,Al 1.3 mi ENE, Primary Meteorolegical Tower IDM,APT,AIO
6 1.8 mi W, Akers Farm IDM
7 1.3mi §, Callaway Electric Cooperative Utility
Pole No. 18715 IDM
8 2.9 mi §, Callaway Electric Cooperative Utility
Pole No. N6823 IDM
9 3.7 mi S. NW Side of the Heavy Haul Road and 9%
Junction IDM
10 4.0 mi SE, Callaway Electric Cooperative Utility
Pole No. 12179 IDM
i1 5.0 mi SE, City of Portland IDM
12 5.3 mi SE, 0.6 miles South of the 94 and D Junction IDM
13 5.6 mi ESE, | mile South of 94, 0.75 miles East of
the D and 94 Junction IDM
| & 5.2 mi ESE, SE Side of Intersection D and 94 IDM
15 4.2 mi ESE, Lamb Farm IDM
16 4.1 mi ENE, Callaway Electric Cooperative Utility
Pole No. 12976 IDM
17 4.0 mi E, 0.5 miles East of D, 1.5 miles South of D
and O Junction IDM
18 3.8 mi ENE, 0.4 miles South of the D and O Junction IDM




TABLE I (Cont.)
SAMPLING LOCATIONS

Location Sample
Code Description* Types

19 4.2 mi NE, Rivera Farm IDM

20 4.8 mi NE, Callaway Electric Cooperative Utility

Pole No. (2€30 (city of Readsville) IDM
21 3.8 mi NNE, Callaway Electric Cooperative Utility

Pole No, 19100 akt
21 2,5 mi NNE, Lost Canyon Lakes IDM

24 7.0 mi NE, Bahr Bros. Far IDM
- —~ 1 1
25 8.7 mi E, Callaway Electric Cooperative tility

Pnle No. 11295 IDM
26 12.1 mi E, Town of Americus IDM
27 9.5 mi ESE, Town of Bluffton IDM
8 3.3 mi SE, Callaway Electric Coaperative IUtility

Pole No. 06896 IDM
- S P ni B il B S ) :
.q - g \S"' (44”‘1“4\ E."Q.\rﬂ \.O?(".l'.lt'e“ "L'

Pole No, 06851 IDM
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y City of Steedman DAY

31 7.6 mi SW, City of Mokane iDM

Jyee 9.5 mi WNW, 2.5 miles South of O and C Junction DAY
35 5.8 mi NNW, City of Toledo DM
36 4.9 mi N, Callaway Electric Cooperative Utility

Pole No. 19127 IDM

3 0.5 mi SSW, Plezometer M8 and \Mé IDM



TABLE I (Cont.)
SAMPLING LOCATIONS

Location Sample
Code Description* Types

38 4.5 mi NNW, Callaway Electric Cooperative Utility

Pole No. 34708 IDM
39 5. mi NW, Callaway Electric Cooperative Utility

Pole No. 17516 IDM
40 4.2 mi WNW, Callaway Electric Cooperative Utility

Poie No. 18145 IDM
4l +.8 mi W, Callaway Electric Cooperative Utility

Pole No. 18239 IDM
42 4.4 mi SW, Callaway Electric Cooperative Utility

Pole No., 06326 IDM
43 9.5 mi SW, Plant Security and Wildlife Management

Area Sign Post (Heavy Haul Road) ID\W
e [.7 mi WSW, Callaway Electric Cooperative Utility

Pole No., 18769 DM
45 29 mi WNW, NW Side of intersection CC and AD DM
46 1.5 mi NNW, 0.3 mile South of the CC and O Junction IDM
&7 9.9 mi NNE, County Road 448, 0.9 mile south of Hwy O IDM
48 7.5 mi NE, Plant Security and Wildlife Management

Area Sign Post (County Road 448) DM
49 [.7 mi E, Callaway Electric Cooperative Utility

Pole No, 06959 IDM
50 l.1 mi SSE, Heavy Haul Road, Intake/Discharge

Pipeline Marker DM
51 2.7 mi SE, Located in the "Y" of the Railroad Spur,

NW of Sludge Lagoon IDM
52 0.3 mi ESE, Light Pole near the East Plant Security

Fence DM




TABLE I (Cont.)
SAMPLING LOCATIONS

Location Sample
Code Description® Types

AT®s 2.5 mi NW, C. Bartley Farr APT,AIO
A8 0.9 mi NNE, County Road 448, 0.9 miles South of HWY APT,AIO
A9 1.7 mi NNW, Community of Reform APT,AIO
DO1 5.1 mi SE, Holzhouser Grocery Store/Tavern

(Pv‘.’ﬂd"‘f‘, MO) WYA
FO5 1.0 mi SSE, Onsite Groundwater Monitoring Well v WA
Fl5 5.5 mi NE, Onsite Groundwater Monitoring Well WWA
Ml 12.3 mi WSW, Green's Farm MLK
M5 3.1 mi NW, Schnider Farm MLK
Vies 15,0 mi SW, Beazley Farm FPL,SOL
Vé 1.8 mi NNW, Becker Farm FPL
v7 1.8 mi N, Meehan FPL
Ate +.9 mi SSE, 0.6 River Miles Upstream of Discharge

North Bank AQS,AQF
C 5.1 mi SE, 1.0 River Miles Downstream ot Discharge

North Bank AQS,AQF
D 53.0 mi ESE, 39.5 River Miles Downstream of Discharge

South Rank AQS,AQF
SQlee 4.8 mi SE, 84 feet Upstream of Discharge North Bank SWA
S02 5.2 mi SE, 1.1 River Miles Downstream of Discharge

North Bank SWA
S03 68 mi E, City of St. Louis Water Intake SWA



TABLE 1 (Cont.)
SAMPLING LOCATIONS

Location Sample
Code Description® Types

Fl 0.98 m1 S, Callaway Plant Forest Ecology Plot F1 SOL

F2 .64 mi SW, Callaway Plant Forest Ecology Plot F2 SOL

Fé 1.72 mi NE, Callaway Plant Forest Ecology Plot Fé SOL

F8 1.50 mi NE, Callaway Plant Ferest Ecology Plot F8 SOL

F9 .45 mi NNW, Callaway Plant Forest Ecology Plot F9 SOL

PR3 1.02 mi ESE, Callaway Plant Prairie Lcology Plot PR3 SOL

PR& .34 mi ESE, Callaway Plant Prairie Ecology Plot PF.4 SOL

PRS 1.89 mi NE, Callaway Plant Prairie Ecology Plot PRS SOL

PR7 0.45 mi NNW, Callaway Plant Prairie Ecology Plot PR7 SOL

PRIO 1.55 mi NNW, Callaway Plant Prairie Ecology Plot PR10 SOL

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



-1‘.

TABLE I
COLLECTION SCHEDULE

Awr Air Well Swurface
Collection Site Particulates  Radioiodine  Water Water Sediment  Fish  Milk Vegetation Soil

Al, Primary Meterological

Tower W W
A., C. Bartley Farm W W
AZ, County Rd. 448, 0.9 miles

South of Hwy 0 W W
A9, Comsnunity of Reform w w
B3, 0.6 miles East of O and

CC Junction W w
DI1, Holzhouser Grocery

Store/Tavern M
F0S, Onsite Groundwater

Monitoring Well M
F15, Onsite Groundwater

Monitoring Well M
M1, Green's Farm SM/M
M5, Schmider Farm SM/M

Q-Quarterly W-Weekly M Monthly SM/M Semi Monthly when cows are on Pasture, Monthly otherwise A = Annually



TABLE II (Cont.)
COLLECTION SCHEDULE

Air Air Well  Surface
Collection Site Particulates  Radiociodine Water Water Sediment Fish Mk Vegetation  Soil

V3, Beazley Farm M A
V6, Becker Farm M
V7, Meehan Farm M

A, 0.6 River miles Upstream
of Discharge North Bank Q M

C, 1.0 River miles Downstream
of Discharge North Bank Q A

D, 59.5 River miles Downstream
of Discharge South Bank Q M

-zl-

SO1, 84 feet Upstream
of Discharge North Bank M

S02, 1.1 River miles Downstream
of Discharge North Bank M

$03, City of St. Louis
Water Intake (grab) L

F1, Callaway Plant Forest
Ecology Plot Fl A

F2, Callaway Plant Forest
Ecology Plot F2 A

Q-Quarterly W-Weekly M- Monthly SM/M-Semi Monthly when cows are on Pasture, Monthly otherwise A = Annually




TABLE I (Cont.)

COLLECTION SCHEDULE

A Well Surface
Collec ion Site ‘ . R adiowodine Water Water Sediment Fish Milk \'L getation Soil

Q- OQuar terly W Weekly M Monthly SM/M _Semi Monthly when cows are on Pasture, Monthly otherwise




3.0

Analytical Procedures

The analytical procedures described below are those routinely used by CEP to analyze

samples.
3.1 Airborne
3.1.1 Gross Alpha and Gross Beta

The glass-fiber filter, type A/E (99 percent removal efficiency at | micron
particulate), is placed into a two-inch stainless steel planchet and counted
for Gross Alpha and Gross Beta radioactivity using an interna! gas flow, ten
channel low-level planchet counting system (Berthold LB770).

3.1.2 Gamma Spectrometry

The filters are composited according to station and sealed in a smail,
plastic Marinelli beaker. The filters are then counted using either a Ge(Li)
or intrinsic germanium detector which is coupled to a computer based,
multi-channel analyzer (Nuclear Data). The resulting spectrum s then

analyzed by the computer and specific nuclides, if present, identified and

quantized.

3.1.3 Strontium-89 and Strontium-90

The composited filters are dissolved u. acid and brought to a known
volume, Strontium carrier is added and the solution is evaporated to
dryness. The resulting residue is taken up in dilute acid. Yttrium carrier is
added and placed into ingrowth for 14 days. After the ingrowth period has
been established it is back extracted into an aqueous phase, precipitated as
the oxalate, counted in a low background proportional counter (Rertihold
LB770), and calculated as Strontium-30 activity. The aqueous phase is
evaporated to a low volume, precipitated with fuming nitric acid,

redissolved in water, made basic with dilute ammonium hydroxide ang

“14-



. precipitated as the oxalate. The dried precipitate is counted in a low

background proportional counter (Berthold LB770) and the Strontium-89

activity is determined by subtracting the previously measured Strontium-90

activity and its corresponding Yttrium-90 ingrowth ifrom the measured

gross Strontium activity.

3.10“ lOd.iﬂC-l’l

3.1.4.1

3.1.8.2

Alkaline Leach Method

The radiociodine is stripped off activated charcoal by reduction
using concentrated ammonium hydroxide (NHyOH) and hydrogen
peroxide (H202). The charcoal is then filtered and the remaining
solution is acidified with nitric acid (HNO3) and extracted with
carbon tetrachloride (CCly) to remove the lodine. It is then back
extracted using 0.2% hydrazine solution, which supplies further
purification and an aqueous media for precipitation, It is then
precipitated with silver nitrate (AgNO3) and filtered on a tared
glass-fiber filter as silver iodide (Agl). The dried precipitate is
weighed for recovery and counted for [odine-13] in a thin window
gas flow pruportional counter (Berthold LBR772) having a forty-one
percent cificiency for lodine-13! precipitated as silver iodide
(Agh).

Gamma Spectrometry Method

The charcoal canister is placed directly on an intrinsic germanium

detector and lodine-131 activity determined using Method 3.1.2.

1.1.5 Direct Radiation

Direct

radiation measurements were taken using Thermoluminescent

-18.



3.2

3.3

Dosimeters (TLD's). Each ~Lsiinvter consists of a Teflon wafer
impregnated with twenty-five percent CaSO4:Dy phosphor. Dosimeters are
annealed in an oven prior to use and are inserted into black polyethylene
pouches. The CaSO4Dy phosphor pouches are placed in rectangular
holders which contain copper shielding to filter out low energy radiation,
After exposure in the environment, the dosimeters are read in a Teledyne

Isotopes model 8300 TLD reader,

VeEta tion

3.2.1

lodine-131
A suitable aliquot of wet (as received) sample is placed into a small, plastic

Marineili beaker and lodine-13] activity determined using Method 3.1.2.

3.2.2 Gross Alpha and Gross Beta

A suitable aliquot of prepared sample is muffled, dissolved in dilute acid
and transferred to a tared two-inch stainless steel planchet. The planchet

is counted for Gross Alpha and Gross Beta activity using Method 3.1.1.

3.2.3 Gamma Spectrometry

Milk

A suitable aliquot of prepared sample is placed into a small, plastic
Marinelli beaker and specific nuclides, if present, identified and quantized

using Method 3.1.2,

3.3.1 lodine-131

Two liters of milk containing standardized lodine carrier are stirred with
Amberlite IRA-400 anion exchange resin for one hour. The lodine is
stripped from the resin with sodium perchlorate (NaClOy) acidified with
nitric acid, precipitated with silver nitrate (AgNO3) and filtered or a tared
glass-fiber filter, The dried precipitate is weighed for percent recovery
and counted for lodine-131 in a thin window, gas flow, proportional counter

((Berthold LB770).
s



el

4

3.3.2 Strontium -89 and Strontium-90

Two liters of miik containing Strontium carrier is stirred with Dowex
SOW X8 cation exchange resin at a pH of 6 for thirty minutes. All nuclides
are stripped from the resin with strong acid. Method 3.1.3 is then followed

beginning at the ingrowth period.

3.3.3 Gamma Spectrometry

3.3.4

A one liter wiiguot ! milk is placed in a plastic Marinelli beaker and
T

specific nuclides (wentified and quantized using Method 3.1.2.

Elemental Calcium

One milliliter of milk is diluted to 100 milliliters and acidified with nitric
acid, The diluted sample is analyzed for Calcium using Instruments S.A.

Jy-38 Sequential Plasma Spectrometer,

Surface and Well Water

3‘.']

3...2

Gross Alpha and Gross Beta

A suitable aliquot of water ls evaporated to dryness and transferred to a
tared two-inch stainless steel planchet. The planchet is counted for Gross

Alpha and Gross Beta activity as in Method 3.1.1.

Tritium

Three milliliters of water sample are mixed with liquid scintillation
cocktail. This gives a mixture of twenty-three percent sample in a clear
gel type cocktails The mixture gives a Tritium counting etfficiency of
approximately thirtv percent, The counting system used is a Beckman LS

5801 Liquid Scintillation System.

3.4.3 Strontium-89 and Strontium-90

A one liter aliquot of water, containing Strontium carrier, is evaporated to
dryness and the residue taken up in dilute acid. Method 3.1.3 is then
followed beginning at the ingrowth period,

-17-



3.5

3.6

3.4.4 Gamma Spectrometry ‘
A one liter aliguot of the water sample is placed in a plastic Marinelli

beaker and specific nuclides identified and quantized using Method 3.1.2.
Fish
3.5.1 Gross Alpha and Cross Beta

Refer to Method 3.2.2.

3.5.2 Strontium-89 and Strontium-90

A suitable aliquot of prepared sample is muffied, dissolved in acid,
transferred to a 100 m| beaker and Strontium-Yttrium carriers added. The
sample is then wet ashed with nitric acid and hydrogen peroxide, taken to
cryness and up to volume in dilute acid., Method 3.1.3 is then foliowed

beginning at the ingrowth period.

3.5.3 Gamma Spectrometry

A suitable aliquot of prepared sample is placed in a plastic Marinelli beake: .
and specific nuclides identified and quantized using Method 3,1.2,

Bottom, Bedload and Washload Sediment

3.6.1 Gross Alpha and Gross Peta

\ suitable aliquot of prepared sample is muffled, dissolved in acid,
nitrated, evaporated and transferred to a tared two-inch stainless steel
planchet. The planchet is counted for Gross Alpha and Gross Beta activity
as in Method 3.1.1.

3.6.2 Strontium-89 and Strontium-90

Refer to Method 3.5.2.

3.6.3 Gamma Spectrometry

Refer to Method 1.5.3.

« ]| 8«



. 4.0 Sample Preparation Methods

4.1

4.2

4.3

...

Vegetation

L. Sample wet weight is recorded.

2. A known wet weight is placed in a plastic Marinelli beaker for
Gamma Spectrometry.

% Remaining sample is transferred to a drying pan and placed in an
oven at |10°C,

4. The dry sample is weighed, ground to a fine powder and homogenized.

5. Specific aliquots of the sarmple are then taken for further analysis.

Bottom Sediment

1 Sample is transferred to a drying pan and placed in an oven at 110°C,
P The dry sample is weighed, ground to a fine powder and homogenized.

3. Specific aliquots of the sample are then taken for analysis.

Bedload and Washload Sediment

l. Sample containers are allowed to stand undisturbed to allow
suspended solids to settle,

& Liquid portion of the samples is then decanted and saved.

3 Remaining residue is then transferred to a beaker and placed on a hot
plate {low heat) to drive off remaining liquid.

5. The dry weight of the sediment is recorded.

5. Sediment is then placed in a plastic Marinelli beaker for Gamma
Spectrometry.

6. After gamma counting, sample is ground to a fine powder and

homogenized.

s Specific aliquots of the sample are then taken for further analysis.

Fish

l. Each specimen is dissected and filleted and a wet weight recorded.

2. Filleted portions are transferred into drying pans according to species
and placed in an oven at | 10°C,

3 The dry sample is weighed, ground, hlended and placed in a plastic
container,

4. Specific aliquots of the sample are then taken for analysis.
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5.0

Major Instrumentation

5.1

5.2

5.3

’.‘

Nuclear Data Computer Based Gamma Spectrometer

The Gamma Spectrometer consists of a Nuclear Data Multichannel Analyzer
equipped with two solid state Ge(Li) detectors and three intrinsic detectors
having 2.8 KeV, 3.0 KeV, 2.07 KeV, 2.20 KeV and |.85 KeV resolutions and
respective efficiencies of 16.1%, 8.9%, 22.6%, 30.6% and 25.1%.

The Computer Based Nuclear Data Gamma Spectrometry System is used for all
gamma analysis. The system uses Nuclear Data developed software (automatic
isotope analysis) to search and identify, as well as quantize the peaks of interest,

Beckman Liquid Scintillation Counting Systems

A Beckman LS-580] Liquid Scintillation Counter will be used for all Tritium
determinations. The systern background averages approximately 30 ¢cpm with a
counting efficiency of approximately sixty percent with an unquenched standard,

Sequential Plasma Spectroanalyzer

The 1Y.38P (Instruments SA) Sequential Plasma Spectroanalyzer is an emission
spectrometer system designed for rapid, automatic sequential elemental
analyses. It is comprised of three main sub-systems:

- The Inductively Coupled Plasma (ICP) Source
- The Scanning Monochromator

- The Data Acquistion and Control Package

Berthold- ! 3-Channel Low-Level Planchet Counting System

The Berthold LB770 is capable of simultaneously counting 10 planchets for Gross
Alpha and Gross Beta activities alternately with proportional gas flow detectors.
The system has an average background count rate of less than | count per minute

for Beta and less than 0.05 count per minute for Alpha. The instrument has an

+30+
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Sample Type

TABLE 1l

DETECTION LIMITS FOR £ ADIOCHEMICAL AND CHEMICAL PARAMETERS

Gross Alpha

Gross Beta Strontiuwn-89 Strontium-90

Tritium  Jodine-131 Calcium

Airborne Particulates

Airborne Radioiodine

Vegetation

Milk

Surface and Well Water

Bottom, Bedload,
Washload Sedimnent

and Soil

Fish

* Alkaline Leach Method
**Dry Weight
sesWet Weight

0.3 pCi/gmee

2.0 pCi/i

0.3 pCi/gmee

0.3 pCi/gmee=

0.003 pCi/m3  0.002 pCi/m3 0.002 pCi/m3

0.2 pCi/gme=
2.0 pCi/l 1.0 pCi/l

3.0 pCi/l 1.5 pCi/l 1.0 pCi/fl

0.2 pCi/gm®® 0.30 pCi/gm*=* 0.20 pCi/gm=*

0.2 pCi/gm®* 0.30 pCi/gm** 0.20 pCi/gm*e

0.006 pCi/m3*
0.03 pCi/gmense
0.5 pCi/i 0.1 mg/l

500 pCi/l




TABLE IV

DETECTION LIMITS BY GAMMA SPECTROMETRY

Fish, Yegetation Airborne
Energy Milk and Water and Sediments Particulate
meV Isotope pCi/liter pCi/gm - pCi/m3 iy
. L r ‘4 . : b
. : . &
4 ! | 3]
7 Rer ime=7 4
e/l as . )
5 - 1; 3
: Cos .
7 > - 15 :'<
)95 [ron- )
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Sample Type

Awrborne Particulate

Airborne Radioiodine

Vegetation

Milk

Water

Sediment and Soil

Fish

TABLE VI

ALIQUOT USED FOR DETECTION LIMIT CALCULATIONS AND ACTUAL ANALYSIS

Gross Alpha and Beta

bt 3
26D m

Strontium-89, Strontium-90 Tritium Jodine-131  Calcium  Gamma Spec.
2%5 m 3 265 m3
265 m 3
10 g 200 g
01 2.01 I ml 1.0 1}
1.0 ] Iml 1.01
10 § 200 g
10§ 20



7.0

a.o

Quality Control Program

CEP employs a multi-faceted Quality _ontrol Program designed to maintain high
performance of its laboratory. The overall objectives of the program are to:

l.)  Verify that work procedures are adequate to meet specifications of UEC,
2.) Coordinate an in-house -uality control program independent of external

programs, to assure that CEP is operating at maximum efficiency,

Objectives are met by a variety of procedures that oversee areas of sample receipt
and handling, analysis and data review. These procedures include standard operating
procedures, internal lab spike analysis, blank analysis, reagent, carrier and nuclide
standardization as well as participaticn in the U.S. Environmental Protection Agency's

Interlaboratory Cross-check Program (See Appendix A for EPA Cross-check Results).

CEP's Quality Assurance Program is reviewed and revised (when necessary) on a
regularly scheduled basis. This review assures that the program meets all current

regulatory guidelines as well as maintaining the highest standards of qua'ity assurance

practices.

Data Ir.terpretations and Conclusions

This cection addresses interpretations and conclusions regarding all types of samples
analyzed during this report period,

Analysis and review of data incorporates various techniques from historical
comparison to statisical evaluation. Results which do not compare with the historical
range are recalculated for verification. If the recalculation verifies the original
result, the sample is reanalyzed if possible (i.e. sufficient sample volume or isotope
half life). Resulis which are outliers with respect to historical comparison of previous

data are considered out of baseline range or anomolous and will be so noted in the

report,




Airborne Particulates and Radioiodine

Airborne particulate samples were collected from five (5) monitoring stations on
a weekly basis from January 2, 1987 through April 2, 1987. The five airborne
particulate stations were also collection sites for airborne radioiodine (see Table

VI,
All of the air particulate samples were analyzed for Gross Beta activity.
Gamma Spectrometry, Strontium-90 and Strontium-89 analyses were performed

on quarterly composites from each station.

The range of Gross Beta activity at each of the sampiing locations follows.

Collection Location Minimum (pCi/m3)  Maximum (pCi/m?)
Site Al 0.01440.002 0.038,0.002
Site A7 0.01440,002 0.03440,002
Site A8 0,013,0.002 0.02940.002
Site A9 0.01540.002 0.02840.002
Site B3 0.00840.001 0,03240.002

Table VII, Gross Beta in Airborne Particulates, shows that the Gross Beta
activity ranged from a minimum at Site B3 of 0.008.0,001 pC:’m-’, collected
02/12/87-02/19/87 to a maximum of 0.038+0.002 pCi/m? at Site Al during the

collection period of 03/05/87-03/12/87.

The highest mean Gross Beta activity during the report period was observed at

Site Al with a mean activity of 5.02519.-’}57 pCl,’rTB.



\lean weekly Gross Beta activiiies ranged from a low of 0.015.0,001 pCi/m3
during the collection period of 03/19/87-03/26/87 to a high of 0.02840.009

pCi/m3 during the collection period of 03/05/87-03/12/87,

Strontium-90 was detected in one airborne particulate coposite; Site A8
indicated Strontium-90 activity of 2,003+0.001 pCi/m3. All of the other airborne
particulate composite analyses for Strontium-89 and Strontium-90 were less than

the lower limit of detection (0,002 pCi/m3),

Gamma spectralanalysis of the site composites indicated the following activities:

Collection Location Isotope ldentified pCi/m3
Site Al Beryllium-7 0.01640,003
Site A7 Beryllium-7 0.01320.003
Site AS Beryllium-? 0.02340.002
Site A9 Beryllium-7 0.013+0.,002
Site B3 Beryllium-7 0.009+0.002

No other gamma emitting isotopes of interest were detected in the quarterly

site composites,

Results of the airborne radioiodine analyse: may be found in Table VIII. Two
samples exhibited levels of lodine-13]1 greater than the detection limit of 2,006
pCi/m3.  Site B3, collected 01/30/87 (9.799.0003 pCi/m3) and Site A9

(0.01040.004) collected 03/12/87.

Levels and fluctuations of activity in the air particulate and radiodine samples

are consistent with the previously accumulated preoperational data.
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Collection Perond

01/02/87
01/08/87
01715/87
01/22/87
01/30/87
02/05/87
02/12/87
02/19/87
02/26/87
03/05/87
03/12/87
03/19/87

03/26/87

01/22/87
02/05/87

02/12/87

- 02/19/87

02/26/87
03/05/87
03/12/87
03/19/87
03/26/87

04/02/87

TABLE Vill

AIRBORNE RADIOIODINE (pCi/13)

FIRST QUARTER

1987

Site Al Site A7
J -

*No lodine- 1 31 detected above 0.006 pCi/m

*&Verified by t% decay.

ASampler malfunction.

__Site A3

~_ Site A9

.

-
0.01040.004%

.

.

___Site

B3

JO3es



2.2 Thermoluminescent Dosimetry



TABLE IX
THERMOLUMINESCENT DOSIMETRY .

JANUARY 1987
12/30/86 - 01/28/87

Total Exposure
Station E xposure Rate*

Identification Collection Location (mRem * 20)  (ur/hr)
CA-IDM-0O! 19,6 mi NW, City Limits of Fulton on Hwy 2 7.8 + 0.4 1.2
CA-IDM-.02 6.6 mi NW, Smola Farm 8.3+0.2 [1.9
CA-IDM-03 1.6 mi NW, Callaway Electric Cooperative

LU'tility Pole No. 18450 8.1 :’;." 11.6
CA-IDM-04 1.9 mi N, 9.6 miles East of the O and CC

Junction 7.3 404 10.5
CA-IDM-05 1.3 mi ENE, Primary Meteorological Tower 7.6 4+ 0.8 19.6
CA-IDM-06 1.8 mi W, Akers Farn 8.2 +« 0.7 {1.8
CA-IDM.Q7 1.3 ml S, Callaway Electric Cooperative

Utility Pole No, 18715 7.5 + 0.4 19.8
CA-IDM.08 .9 mi§, Callaway Electric Cooperative

Utility Pole No. 06823 8.3.0.2 1.9
CA-IDM-09 3.7 mi §, NW Side of the Heavy Haul Road

and 94 Junction 8.6 + 0.4 12.1
CA-IDM-10 4.0 mi SE, Callaway Electric Cooperative

Utility Pole No, 12179 6.8 « 2.1 9.8
CA-IDM-1 ! 5.0 mi SE, City of Portland 8.1 « 0.5 11.6
CA-IDM-12 5.3 mi SE, 0.6 miles South of the 94 and D

Junction 3.0 ¢ 03 143
CA-IDM-13 56 mi ESE, | mile South of 94, 0.75 miles

East of the D and 94 Junction 73 4 5.3 10.5
CA-IDM-14 5.2 mi ESE, SE Side of Intersection D and

94 7.6 « 0.5 10.9
CA-IDM-15 4.2 mi ESE, Lamb Farm 7.6 « 0.5 10.6
CA-IDM-16 %.1 mi ENE, Callaway Electric Cooperative

Utility Pole No. 12976 7.0 « Q.6 19,1

*Calculated from Total Exposure Result,




TABLE I1X (Cont.)
THERMOLUMINESCENT DOSIMETRY
JANUARY 1987
12/30/86 - 01/28/87

Total Exposure
Station Exposure Rate®

Identification Collection Location (mRem + 20)  (ur/hr)
CA-IDM-17 4.0 mi E, 0.5 miles East of D, 1.5 miles

South of D and O Junction 7.1 + 0.5 0.2
CA-IDM-18 3.8 mi ENE, 0.4 miles South of the D and

O Junction 7.6 * 0.4 0.9
CA-IDM-.19 4.2 mi NE, Rivera Farm 7.0 + 0.6 10.1
CA-.IDM-29 4.8 mi NE, Callaway Electric Cooperative

Utility Pole No. 12630 7.9 +« 0.7 11.4
CA-IDM-21 3.8 mi NNE, Callaway Electric Cooperative

Utility Pole No. 19100 8.4 +0.3 12,1
CA-IDM-22 2.3 mi NNE, Lost Canyon Lakes 8.3+ 0.5 11.9
CA-.IDM.2Z3 6.7 mi NNE, City of Yucation 7.8 + 0.4 11.2
CA-IDM-24 7.0 mi NE, Bahr Bros, Farm 6.5 + 0.4 9.3
CA-IDM.2 8.7 mi E, Callaway Electric Cooperative

Utility Pole No, 11295 7.1 # 0.5 10.2
CA-IDM-26 12,1 mi E, Town of Americus 5.8 + 9.3 8.3
CA-iDM-27 9.5 mi ESE, Town of Bluffton 7.5+ 0,3 0.8
CA-IDM-28 3.3 mi SE, Callaway Electric Cooperative

Utility Pole No. 06896 7.0 « 0.4 10.1
CA-IDM-29 2.7 mi SSW, Callaway Electric Cooperative

Utility Pole No, 06851 6.5 + 0.6 9.3
CA-IDM-30 .5 mi SSW, City of Steedman 6.7 + 0.3 3.6
CA-IDM-3] 7.6 mi SW, City of Mokane 5.9 + 0.5 8.5
CA-IDM.32 5.1 mi WSW, D. Bartley Farm 7.0 + 04 10.1
CA-IDM-33 7 3mi W, City of Hams Prairie 9.1 + 1,8 13.1

. *Calculated from Total Exposure Result.
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Station

Identification

TABLE IX (Cont.)
THERMOLUMINESCENT DOSIMETR Y
JANUARY 1987
12/30/86 - 01/28/87

Collection Location

Total

Exposure
(mRem + 20)

Exposure
Rate*
(ur /hr)

CA-IDM-34

CA-IDM-35

CA-IDM-36

CA-IDM-37

CA-IDM-38

CA-IDM-39

CA-IDM-4C

CA-IDM-4]

CA-IDM.42

CA-IDM.45

CA-IDM-&6

CA-IDM-47

9.5 mi WNW, 2.5 miles South of O and C
Junction

5.8 mi NNW, City of Toledo

4.9 mi N, Callaway Electric
Utility Pole No, 19137

(:\‘\‘;‘Crdti e

0.5 mi SSW, Plezometer M3 and Mé6

4.5 mi NNW, Callaway Electri
Utility Pole No, 34708

Cooperative
3.4 mi NW, Callaway Electric Cooperative
Utility Pole No, 17516

4.2 mi WNW, Callaway Electric Cooperative
L'tility Pole No, 13145

.8 mi W, Callaway Electric
Litility F‘Ju'.‘ \O- 13:3Q

Cooperative

4.4 mi SW, Callaway Electric C
Utility Pole No. 06326

ooperative

0.5 mi SW, Plant Security and Wildlife
Management Area Sign Post (Heavy
Haul Road)

1.7 mi WSW, Callaway Electric Cooperative
Utility Pole No. 18769

0.9 mi WNW, NW Side of Intersection CC
and AD

1.5 mi NNV, 0.3
O Junction

mile South of the CC and

3.9 mi NNE, County Road 448,
of Hwy O

29 mile South

* “lculated from Total Exposure Result,

i+

*

i+

-

.

+

.

.

+

.

*

2.3

-

9.2

116

1%
wa l

6



TABLE IX (Cont.)
THERMOLUMINESCENT DOSIMETR Y
JANUARY 1987
12/30/86 - 01/28/87

Total Exposure
Station Exposure Rate*

Identification Collection Location (mRem * 20 ) (ur/hr)
CA-IDM-48 0.5 mi NE, Plant Security and Wiidlife

Management Area Sign Post (County

Road 335) 8306 11.9
CA-IDM-49 1.7 mi E, Callaway Electric Cooperative

Utility Pole No. 06959 6.9 + 0.5 9.9
CA-IDM-50 .1 mi SSE, Heavy Haul Road, Intake/Dis-

charge Pipeline Marker 7.2+ 0.8 10.3
CA-IDM-51 2.7 mi SE, Located in the "Y" of the Rail-

road Spur, NW of Sludge Lagoon 7.0 + 0.4 19.1
CA-IDM-52 0.3 mi ESE, Light Pole near the East Plant

Security Fence 6.8 + 0.5 9.8

*Calculated from Total Exposure Result.
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TABLE X
THERMOLUMINESCENT DOSIMETR Y
FEBRUARY 1387
01/27/87 - 02/25)87

Total Exposure
Station E xposure Rate*

Identification Collection Location (mRem + 20) (ur /hr)
CA<IDM-GI 10,6 mi NW, City Limits of Fulton on Hwy 2 7.9+ 0.8 11.%
CA-IDM-22 6.6 mi NW, Smola Farm 7.5+ 03 10.8
CA-IDM-03 1.6 mi NW, Callaway Electric Cooperative

Utility Pole No. 18450 7.8 » 0.6 11.2
CA-IDM-04 1.9 mi N, 0.6 miles East of the O and CC

Junction 6.0 + 0,7 3.6
CA-.IDM.035 1.3 mi ENE, Primary Meteorological Tower 7.6 + 0, 10.9
CA-IDM-06 1.8 mi W, Akers Farm 7.6 4 04 10.6
CA-IDM.C7 1.3 mi §, Callaway Electric Cooperative

Utility Pole No, 18715 8.8 +0.6 12/6
CA-IDM-.08 2.9 mi §, Callaway Electric Cooperative

Utility Pole No. 06823 7.6 + 0.6 10,9
CA-IDM-09 3.7 mi §, NW Side of the Heavy Haul Road

and 94 Junction 7.6 + 0.8 10,9
CA-.IDM-10 ¢.0 mi SE, Callaway Electric Cooperative

Utility Pole No. 12179 7.7 « 0.7 1.1
CA-IDM-11 5.0 mi SE, City of Pertland 7.7 « 0.3 1.1
CA-IDM-12 5.3 mi SE, 9.6 miles South of the 94 and D

Junction 7.1 + 0.6 10.2
CA-IDM-13 6.6 mi ESE, | mile Scuth of 94. 0.75 miles

East of the D and 9% Junction 7.4 + 0.3 10.6
CA-IDM-14 5.2 mi ESE, SE Side of Intersection D

and 9% 7.2 + 0.5 10.3
CA-IDM-15 4.2 mi ESE, Lamb Farm 7.4+ 0.8 10.6
CA-IDM-16 6.1 mi ENE, Callaway Electric Cooperative

Utility Pole No, 12976 7.3 0.3 10.5

*Calculated from Total Exposure D eult,
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TABLE X (Cont.)
THERMOLUMINESCENT DOSIMETR Y
FEBRUARY 1987
01/27/87 - 02/25/87

Total Exposure
Station Exposure Rate*

Identification Collection Locatiun (mRem * 20) _ (ur/hr)
CA-IDM-1?7 4.0 mi E, 0.5 miles East of D, 1.5 miles

South of D and © Junction 6.6 + 0.4 9.5
CA-IDM-18 3.8 mi ENE, 0.4 miles South of the D and

O Junction 7.5 + 0.6 10,8
CA-IDM-19 4.2 mi NE, Rivera Farm 7.8 + 0.7 11.2
CA-IDM-20 4.8 mi NE, Callaway Electric Cooperative

Utility Pole No. 12630 7.3+ 0.5 10.5
CA-IDM-2] 3.8 mi NNE, Callaway Electric Cooperative

Utility Pole No. 19100 7.7 4 0.7 1.1
CA-IDM.22 2.5 mi NNE, Lost Canyon Lakes 8.4+ 04 12.1
CA-IDM.23 6.7 mi NNE, City of Yucation 7.6 + 0.7 10.9
CA-IDM.24 7.8 mi NE, Bahr Bros. Farm 7.6 + 0.6 10,9
CA.IDM.25 8.7 mi E, Callaway Electric Cooperative

Utility Pole No, 11295 9.0 + 0.4 12,9
CA-IDM-2¢ 12,1 mi E, Town of Americus 6.8 + 0.3 9.3
CA-IDM.27 9.5 mi ESE, Town of Bluffton 8.6 + 0.7 12,4
CA-IDM-28 3.3 mi SE, Callaway Electric Couperative

Utility Pole No, 068%6 3.6 + 0.6 13.8
CA-IDM-29 2.7 mi SSW, Callaway Electric Cooperative

Utility Pole No. 06851 7.5+ 0.5 10.8
CA-IDM-30 4.5 mi SSW, City of Steedman 7.1 + 0.6 10.2
CA.IDM.3] 7.6 mii SW, City of Mokane 8.8 + 0.7 12.6
CA-IDM-32 5.1 mi WSW, D, Bartley Farm 8.0 + 0.4 11.5
CA-IDM-3) 7.3 mi W, City of Hams Prairie 6.3 + 0.7 9.1

. *Calculated from Total Exposure Result,



TABLE X (Cont.)
THERMOLUMINESCENT DOSIMETR Y
FEBRUARY 1987
01/27/87 - 02/25/87

Total Exposure
Station E Rate*

Identification Collection Location (mRem *+ 20)  (ur/hr)
CA-IDM-34 9.5 mi WNW, 2.5 miles South of O and C

Junction 7.+ 04 10.2
CA-IDM.35 3.8 mi NNW, City of Toledo 7.4 + 0.3 10.6
CA-IDM-36 4.9 mi N, Callaway Electric Cooperative

Utility Pole No. 19137 8.7 + 0.8 12,5
CA-IDM.37 2.5 mi SSW, Plezameter M8 and Mé 8.1 »+ 0.8 11.6
CA-IDM-38 4.5 mi NNW, Callaway Electric Cooperative

Utility Pole No. 34708 6.5 + 0.7 9.3
CA-IDA-39 3.4 mi NW, Callaway Electric Cooperative

Utility Pole No. 17516 9.3 + 0,7 13,4
CA-IDM-40 4.2 mi WNW, Callaway Electric Cooperative

Utility Pole No. 18145 9.4 4+ 19 13.5
CA-IDM-4 | 4.8 mi W, Callaway Electric Cooperative

Utility Pole No, 18239 7.8 « 07 11.2
CA-IDM-42 “.6 mi SW, Callaway Electric Cooperative

Utility Pole No, 06326 7.0 4 05 10,1
CA-IDM.43 0.5 mi SW, Plant Security and Wildlife

Management Area Sign Post (Heavy

Haul Road) 8.1 + 07 11.6
CA-IDM-44 1.7 mi WSW, Callaway Electric Cooperative

Utility Pole No, 18769 7.6 + 0,5 10.9
CA-IDM-45 0.9 mi WNW, NW Side of Intersection CC

and AD 7.8 « 1.5 1.2
CA-IDM-46 LS mi NNW, 0.3 mile South of the CC and

O Junction 7.7 + 1.0 1.1
CA-IDM-47 2.9 mi NNE, County Road 448, 0.9 mile south

of Hwy O 6.6 + 0.2 9.5

*Calculated from Total Exposure Result,

.38




TABLE X (Conit.)
THERMOLUMINESCENT DOSIMETRY
FEBRUARY 1987
01/27/87 - 02/25/87

Total Exposure
Station Exposure Rate#*

Identification Collection Location (mRem * 20)  (ur/hr)
CA-IDM-48 0.5 mi NE, Plant Security and Wildlife

Management Area Sign Post (County

Road 448) 7.8 + 0.3 11.2
CA-IDM-459 .7 mi E, Callaway Electric Cooperative

Utility Pole No. 06959 7.2 + 0.5 10.3
CA-IDM-50 .1 mi SSE, Heavy Haul Road, Intake/Dis-

charge Pipeline Marker 7.5 + 0.7 10.8
CA-IDM-51 0.7 mi SE, Located in the "Y" of the Rail-

road Spur, NW of Sludge Lagoon 7.0 + 0.7 10,1
CA-IDM-52 0.3 mi ESE, Light Pole near the East Plant

Security Fence 3.2 + 0.6 11.8

*(Calculated from Total Exposure Result.
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TABLE XI

THERMOLUMINESCENT DOSIMETRY

MARCH (987

02/24/87 - 04/02/87

(otal Exposure
Station Exposure Rate*
Identification Collectios; Location ’ (mRem *+ 20) (ur/hr)

Y ~ 19 + E B

*Calculated from Total Exposure Result.




TABLE XI (Cont.)
THERMOLUMINESCENT DOSIMETRY
MARCH 1987
02/24/87 - 04/02/87

Total Exposure
Station Exposure Rate*

Identification Collection Location (mRem * 20 )  (ur/hr)
CA-IDM-17 4.0 mi E, 0.5 miles East of D, [.5 miles

South of D and O Junction 8.7 + 0.5 2.8
CA-IDM-18 3.8 mi ENE, 0.4 miles South of the D and

QO Junction 9.6 + 0.5 10.8
CA-IDM-19 4.2 mi NE, Rivera Farm 9.7 + 0.7 10.9
CA-IDM-20 4.8 mi NE, Callaway Electric Cooperative

Utility Pole No. 12630 10.2 + 0.7 11.5
CA-IDM-2] 3.8 mi NNE, Callaway Electric Cooperative

Utility Pole No. 19100 9.4 + 0.7 10.6
CA-IDM-22 2.5 mi NNE, Lost Canyon Lakes 9.2 + 0.7 10.4
CA-IDM-23 6.7 mi NNE, City of Yucation 8.3+ 0.6 9.3
CA-IDM-24 7.0 mi NE, Bahr Bros. Farm 11.6 + 1.0 13.1
CA-IDM-25 8.7 mi E, Callaway Electric Cooperative

Utility Pole No. 11295 12,6 « 1.9 4.2
CA-IDM-26 2.1 mi E, Town of Americus 10.1 + 0.8 11.4
CA-IDM-27 9.5 mi ESE, Town of Bluffton 9.6 + 0.7 10.8
CA-IDM-28 3.3 mi SE, Callaway Electric Cooperative

Utility Pole No. 063896 8.9 + 0.8 10,0
CA-IDM-29 2.7 mi SSW, Callaway Electric Cooperative

Utility Pole No, 06851 8.5 + 0.6 9.6
CA-IDM-30 4.5 mi SSW, City of Steedman 9.0 + 0.7 10.1
CA-IDM-31 7.6 mi SW, City of Mokane 9.0 + 0.7 10.1
CA-IDM-32 5.] mi WSW, D. Bartley Farm 9.6 + 0.5 10,8
CA-IDM-33 7.3 mi W, City of Hams Prairie 9.1 + 0.5 10,2

*Calculated from Total Exposure Result.

«&le




TABLE XI (Cont.)
THERMOLUMINESCENT DOSIMETR "
MARCH 1987 .
02/24/87 - 04/02/87

Total Exposure
Station Exposure Rate#*

identification Collection Location (mRem + 20 ) _ (ur/hr)
CA-IDM-34 9.5 mi WNW, 2.5 miles Southof O and C

Junction 8.8 + 0.7 2.9
CA-IDM-35 5.8 mi NNW, City of Toledo
CA-IDM-36 4.9 mi N, Callaway Electric Cooperative

Utility Pole No. 19137
CA-iDM-37 0.5 mi SSW, Plezometer M8 and M6
CA-IDM-38 4.5 mi NNW, Callaway Electric Cooperative

Utility Pole No. 34708

CA-IDM-39 5.4 mi NW, Callaway Electric Cooperative
Utility Pole No. 17516

CA-IDM-40 4.2 mi WNW, Callaway Electric Cooperative
Utility Pole No. 18145

CA-IDM-41] 48 mi W, Callaway Electric Cooperative
Utility Pole No. 18239

CA-IDM-42 4.4 mi SW, Callaway Electric Cooperative
Utility Pole No. 06326

CA-IDM-43 0.5 mi SW, Plant Security and Wildlife
Management Area Sign Post (Heavy
Haul Road)

CA-IDM-44 1.7 mi WSW, Callaway Electric Cooperative
Utility Pole No. 18769

CA-IDM-45 0.9 mi WNW, NW Side of Intersection CC
and AD

CA-IDM-46 1.5 mi NNW, 0.3 mile South of the CC and
Q Junction

CA-IDM-47 0.9 mi NNE, County Road 448, 0.9 mile south
of Hwy O

*Calculated from Total Exposure Result.
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TABLE XI (Cont.)
THERMOL UMINESCENT DOSIMETRY
MARCH 1987
02/24/87 - 04/02/87

Total Exposure
Station E xposure Rate#*

Identification Collection Location (mRem + 20)  (ur/hr)
CA-IDM-48 0.5 mi NE, Plant Security and Wildlife

Management Area Sign Post (County

Road 448) 9.3:_: 7 10.5
CA-IDM-49 1.7 mi E, Callaway Electric Cooperative

Utility Pole No. 06959 9.0 + 0.5 0.1
CA-IDM-50 .1 mi SSE, Heavy Haul Road, Intake/Dis-

charge Pipeline Marker 9.3+ 0.5 0.5
CA-IDM-51 0.7 mi SE, Located in the "Y" of the Rail-

road Spur, NW of Sludge Lagoon 9.2 + 0.6 10.4
CA-IDM-52 0.3 mi ESE, Light Pole near the East Plant

Security Fence 9.3 + 0.4 10.5

*Calculated from Total Exposure Result.

ol



8.3

Well Water

Well water samples were collected monthly from three locations and analyzed
for Gross Alpha, Gross Beta, Tritium, Strontium-89, Strontium-90, and gamma-

emitting nuclides.

Table XII presents the results of the radiochemical analyses. Gross Alpha
activity ranged from less than 2.0 pCi/l to 2.8+2.0 pCi/l. Gross Beta levels
varied from less than 3.0 pCi/l to 14.7+0.8 pCi/l. The Gross Alpha and Gross

Beta levels were consistent with the preoperational data.

Results for Tritium analysis were below the lower limit of detection (500 pCi/l)

for all samples.

All sample results for Strontium 89 and Strontium 90 analysis were below the

lower limits of detection (1.5 pCi/l and 1.0 pCi/l respectively).

Gamma spectrometry showed no detectable levels of isotopes of interest.

Results are summarized in Table XIII.

e
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TABLE Xl
WELL WATER

Sample Collection Radiochemical Analysis (pCi/l)
Identification Date Gross Alpha Gross Beta Tritium Strontium-90 Strontium-89
CA-WWA-DOI 01/13/87 <20 3.0 500 <1.0 €3
CA-WWA-DOI 02/10/87 <2.0 . 3.0 500 <1.0 <1.5
CA-WWA-DOI 03/10/87 <2.0 3.0 < 500 <1.0 83
CA-WWA-FO05 01/13/87 2.2+ 1.3 3.3+ 0.6 < 500 < 1.0 < 1.5
CA-WWA-FO05 02/10/87 2.5 + 0.9 146.7 + 0.8% < 500 <1.0 <1.3
CA-WWA-F05 03/10/87 < 2.0 10.7 + 0.9+ < 500 <1.0 <15
CA-WWA-FI5 01/13/87 <2.0 5.7 + 0.7 < 500 <1.0 <1.5
CA-WWA-FI15 02/10/87 2.8 + 2.0 7.2 + 0.6* < 500 <1.0 < 1.5
CA-WWA-FI15 03/10/87 < 2.0 4.4 + 1.0 < 500 <1.0 <1.5

*Verified by reanalysis



TABLE X1l
WELL WATER
GAMMA SPECTROMETRY

pCi/l , , SR TR
Mn-58  Fe-59 Zné5 Coé0 Ba,la I80 Z2r Nb-95
2" in _‘)., }- |(‘, ) 5= = =
CA-WWA-DOI )L /! 387 -

Sample Date Cre-51 G 19 Cs-137  Co 358
l_‘!t”,(,'“,‘ ation Collected IX' 10

.- -~ -
CA-WW D01 'A‘T'r’l".' & Ll e -

» L
A-WWA YOI 3/10/87

*Lower limit of detection

* %]l ess than lower limit of detection




8.4

Surface Water

Surface water samples were collected from three locations on a monthly basis.
During the first quarter, the upstream composite water sampler was inoperable
due to equipment failures. Therefore, daily grab samples were taken and
composited over the month. Samples were analyzed for Gross Alpha, Gross Beta,
Tritium, Strontium-90, Strontium-89, and by Gamma Spectrometry. Results are

summarized in Tables XIV and XV.

Gross Alpha and Gross Beta analyses of surface water samples showed a range of
activities from less than 2.0 pCi/l to 3.24+1.2 pCi/l and less than 3.0 pCi/l to
6.0+0.7 pCi/l, respectively. The positive Gross Alpha and Gress Beta activities
can be attributed to naturally occurring isotopes, such as Potassium-40, and are

consistent with the preoperational data.

All Tritium data from surface water samples were below the lower limit of

detection (500 pCi/l).
Strontium-90 was detected in one sample, CA-SWA-SO! collected 01/13/87 with
an activity of 2.4:0.9 pCi/l. No other Strontium-89 or Strontium 90 was

detected in any of the surface water samples collected this quarter.

Gamma Spectralanalysis of surface water samples showed no detectable activity

from isotopes of interest.

wlYs



TABLE X1V
SURFACE WATER

Sample Collection Radiochemical Analysis (pCi/l)
Identification Date Gross Alpha Gross Beta Tritium Strontium-90 Strontium-89

CA-SWA-S01 01/13/87 < 2 3.0 500 2.4 + 0.9+
CA-SWA-S01 02/10/87 O+ L 4.3 + 0.6 < 500 <1.0
CA-SWA-S01 03/10/87 < 2. 6.0 + 0.7 500 < 1.0

CA-SWA-S02 01/13/87 < 3.0
CA-SWA-502 02/10/87 < 2.0 5.2 + 0.6
CA-SWA-502 03/10/87 < 2. 3.4 + 0.6

CA-SWA-S03 01/27/87 <2 5.5 + 0.7
CA-SWA-S503 02/17/87 241 5.5 + 0.6
CA-SWA-503 03/06/87 : 3.0 + 0.6

*VYerified by reanalysis



TABLE XV
SURFACE WATER
GAMMA SPECTROMETRY

-61--

pCi/l
Sample Date Cr-51 Cs-138 Cs-137 Co-58 Mn-5%¢ Fe-59 Zn-65 Co-60 Ba,la-180 Zr,Nb-95
Identification Collected I18= 10% 2= 3= 2= L 16% 5 S g
CA-SWA-SO1 0]/]3/37 * n * * o . w o " * "% o
CA-SWA-S501 02/10/87 ol " " L * . * L * o * X *
CA-SWA-SOI 03/10/87 *u L . »» *» " *n * *x %
CA-SWA-502 {)]/13/37 LR n * " " . . " i xx .
CA-SWA-S02 02/10/87 g L L . » L L L . % * % . x
CA-SWA-S502 ()}/1()/37 . e - n - e * . w o X"
CA-SWA-S03 01/27/87 " " . " L * % " . % »* . n *x * "
CA-SWA-S0O3 ()2/]7/87 " LR »w - % LR - n - n * »
CA-SWA-S03 03/06/87 " " " LR L L L . n * % * *

*Lower limit of detection

%2 ess than lower limit of detection



8.5 Sediment ‘
Washload, Bedload and Bottom Sediment samples were collected in March from
three locations along the Missouri River. Samples were analyzed for Gross
Alpha, Gross Beta, Strontium-90, Strontium-39, and by Gamma Spectrometry.

Results are summarized in Tables XVI thru XXI.

The following ranges of Gross Alpha and Gross Beta activities were observed in

the washload, bedload and bottom sediments.

Gross Alpha Gross Beta
Range Ran
Sample Type ~ pCi/g pCi/g
Washload 1.640.5 - 3.340.9 5.6+0.3 - 8.040.7
Bedload 1.2+0.3 - 2.040.8 3.340.2 - 4,2+0.6
Bottom 1.040.2 - 1.640.2 1.440.1 - 2.640.1

The highest activity of Gross Alpha (3.3+0.9 pCi/g) was seen in the Washload .
sediment at sample location D (59.5 river miles downstream of discharge south
bank). The highest activity of Gross Beta (8.0+0.7 pCi/g) was seen in the
Washload sediment at sample location C (1.0 river miles downstream of

discharge north bank).

No Strontium-89 or Strontium-90 was detected in the washload, bedload, or

bottom sediments collected during the first quarter 1987,

Gamma Spectral analysis of the sediment samples collected during this report

period are detailed in Tables XVII, XIX and XXI.
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. TABLE XVI
WASHLOAD SEDIMENT

Sample Collection Radiochemical Analysis pCi/g (dry)
Identification Date Gross Alpha Gross Beta Strontium-90  Strontium-89
CA-AQS-A 03/09/87 1.4 + 0.5 5.6 + 0.3 < 0.20 <0.30
CA-AQS-C 03/09/87 3.1 + L& 8.0 + 0.7 < 0,20 0.30
CA-AQS-D 03/06/87 3.34+0.9 7.5 + 0.4 0.20 0.30



TABLE XVII
WASHLOAD SEDIMENT
GAMMA SPECTROMETR Y

p('n/u ((I(})
Sample Daie Cr-51 Cs-134 Cs-137 Co-58 Mn-5% Fe-59 Zn-65
!d‘""_',t!"“,t,","' Collec ted OQ(}Q' ()._U )" 0.04= 0.02+= 0.0Z' QQZ' Q._O')'

Co-60 Ba,La-1%0 Zr ,Nb-95
0.02* _0.01*  o.08%

*Lower limit of detection

®®Less than lower limit of detection




TABLE XVIII
BEDLOAD SEDIMENT

Sample Collection Radiochemical Analysis pCi/g (dry)
Identification Date Gross Alpha Gross Beta Strontium-%0  Strontium-89

CA-AQS-A 03/09/87 1.2 + 0.3 3.3 +0,2 <0.29 <0.30
CA-AQS-C 03/G9/87 2.0 + 0.8 4.2 + 0,6 <0.20 0,30
CA-AQS-D 03/06/87 1.4 + 0.3 4.0 + 0.2 0.20 0.30



BEDLOAD SEDIMENT
GAMMA SPECTROMETRY

-'g-

EeeiE it W pCi/g (dry)

Sample Date Cr-51 Cs-138 Cs-137 Co-583 Mn-5% Fe-59 Zn-65 Co-60 Ba,La-14%0 Zr ,Nb-95
Identification Collected 0.004* 0.03* 0.04% 0.02*  0.02+ 0.02+= 0.05= 0.02= 0.01* 0.08%
(‘A-AQSJ\ ()3/09/37 " R - LR ER " * % . » -w
C/\—AQS—(‘ ()3/(,9/37 " . . . L »u LR LR " LR
CA AQS D ()}"()(,/87 .-n - .. A e e e " - » 'R

*Lower limit of detection

* 8] ess than lower limit of detection



BOTTOM SEDIMENT

TABLE XX

Sample Collection Radiochemical Analysis pCi/g (dry)
Identification Date Gross Alpha Gross Beta Strontium-90 Strontium-89
CA-AQS-A 03/09/87 1.6 + 0.2 2.4 + 0.1 0,20 0.30
CA-AQS-C 03/09/87 4+ 0.2 2.6 + 0.1 3,20 0.30
CA-AQS-D 03/06/87 + 0.2 1.4 .l 0.20 0.30

+



TABLE XXI
BOTTOM SEDIMENT
GAMMA SPECTROMETRY

pCi/g (dry)
Sample Date Cr-51 Cs-138 Cs-137 Co-58 Mn-54% Fe-59 Zn-65 Co-60 Hd,l_;d 150 Zr ,Nb-95
Identification Collected 0.004+= 0.03» 0.04+= 0.02= 0.02= 0.02» 0.05+ 0.02#= 0.01» 0.08#=

-

*Lower limit of detection

&8l ess than lower limit of detection




8.6

Fish

Due to adverse river conditions no fish samples were collected from locations A
and C during January. Five (5) species of fish were collected at location D
during January and from each of the three collection locations during the
remainder of the quarter. Types of fish collected during this quarter were:
goldeye, freshwater drum, blue catfish, flathead catfish, black buffalo, carp,
river carpsucker, channel catfish, shorthead redhorse, smallmouth buffalo, and
gizzard shad. Gross Alpha, Gross Beta, Strontium-90, Strontium-89 and Gamma
Spectralanalysis were performed on all fish collected each month. Results are
presented in Tables XXII thru XXVII. The activity levels are consistznt with the

preoperational data.

Gross Alpha activity was detected in eight samples during this quarter. Gross
Beta activities ranged from a low of 1.8+40.1 pCi/g (sample CA-AQF-A, River
Carpsucker, collected 02/05/87) to a high of 7.340.2 pCi/g (sample CA-AQF-C,
Grass Carp, collected 03/09/87). Gross Alpha and Gross Beta activities seen in

fish samples can be attributed to naturally occurring isotopes (e.g. Potassium-

40).

All fish data for Strontiurmn-90 and Strontium-89 were below the lower limits of

detection of 0.20 pCi/g and 0.30 pCi/g, respectively.

Results of Gamma Spectralanalysis may be found in Tables XXIII, XXV, and

XXVIL
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TABLE XXII
FISH - CA-AQF-A

Grams Radiochemical Analysis pCi/g (_flry)
Collection Wet Dry

\.uuplr Identification Date 'mﬁhl Weight Gross /\Il)h.a Gross Beta \lr(ﬂlt}g(ll ,9” ﬁlrontmm 89

*Verified by reanalysis




TABLE XXl

FISH - CA-AQF-A

GAMMA SPECTROMETRY

pCi/g (dry)
Sample Date Cr-51 Cs-13% Cs-137 Co-58 Mn-54 Fe-59 Zn-65 Co-60 Bala-180 Zr,Nb-95
Identification Collected 0.004* 0.03* 0.04+ 0.02*= 0.02*= 0.02# 0.05*= 0.02* 0.01*% 0.08*=
River Carpsuciker 02/05/87 L LR »n L * *x * * *w * " »®
Carp 02/05/87 - - . w . e » _ * % *w - »
Shorthead Redhorse 02/05/87 LR LR L . L *n . - % o -
Goldeye 02/05/87 . . . " . " % * % *x *x ¥
Gizzard Shad 02/05/87 L L L L . » * " " " o
Goldeye 03/09/87 " . o .- x L *x * % " e *
Freshwater Drum 03/09/87 L L L o . " . *w - »
Gizzard Shad 03/09/87 L . -n »x . »x . - - *»
Simallmouth Buffalo 03/09/87 LR LR o . . . » . - - -
Carp 03/09/87 - - - . x . . x . . % . "

*Lower limit of detection

= 8] ess than lower limit of detection



\.unlulr Identific ation

®*Verified by reanalysis

TABLE XXIV

FISH - CA-AQF-C

Grams

‘ollection Wet Dry

Date Wmﬂht Wt'nnhl Gross .’\Iph.l

Radiochemical Analysis pCilg (dl"l) i
Gross Beta ﬂtrqn!iiu_u.i_r?g

_ﬂ;(nnhuny 89
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TABLE XXV

FISH - CA-AQF-C

GAMMA SPECTROMETRY

pCil/g (dry)
Sample Date Cr-51 Cs-134 Cs-137 Co-58 Mn-5% Fe-59 Zn-65 Co-60 Ba,La-180 Zr,Nb-95
Identification Collected 0.004* 0.03= 0.04* 0.02* 0.02#= 0.02* 0.05% 0.02*= 0.01= 0.08+
Carp 02/05/87 . . . . . . *x o . e
Goldeye 02/05/87 " " . . w . » . w . n " .
Black Buffalo 02/05/87 L .. .. .n .. . " % .- . % -
Gizzard Shad 02/95/87 LR .. . . . * " - " -~ -
Shorthead Redhorse 02/05/87 L .. » . . * » . . . *n - * %
(‘,,»d“(‘\,”, 01/1)9/3] .- . .. o .- n . .- " - P
Carp 03/09/87 e . x . " o v % ™ -~ - -
Freshwater Drum 03/09/87 . - . » . . . - - . *
Gizzard Shad 03/05/87 . . . L . n * . n o "
River Carpsucker 03/09/87 . - . . . . . * * . *n

*Lower limit of detection

* 8] ess than lower limit of detection
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TABLE XXVI
FISH - CA-AQF D

G.rams
Collection Wet Dry

Date 'l'ik"'nl W(':&hl Gross /\Iph.l

Gross Beta

tadiochemical Analysis pCi/g (dry)

ﬁln)in}um ‘)()

- \‘!in)il!'tmu. 89
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TABLE XXVII
FISH - CA-AQF-D

GAMMA SPECTROMETRY

pCi/g (dry;
Sample Date Cr-51 Cs 13 Cs-137 Co-58 Mn54 Fe-59 Zn65 Co60 Bala-180 Zr,Nb-95
Identification Collected 0.004* 0.03* 0.04* 0.02= 0.02*  0.02* 0.05* 0.02* 0.01= 0.08#
Smallmouth Buffalo 01/29/87 " - . . » . " *x * % » e
Channel Catlish 01/29/87 . . . . . . * . .. .
Freshwater Drum 01/29/87 LR LR - L . *x " n »n - » %
River Carpsucker 01/29/87 L " . . . *w . . - »
Carp 01/29/87 e . . . . .. . x " -
Goldeye 02/04/87 . - ™ _ X - - - . * -
Carp 02/04/87 - . - . . . . . . _—
Channel Catfish 02/04)87 L " .. " " . - " ™ -
Blue Catfish 02/04/87 - . . . - .w - e . % .
River Carpsucker 02/04/87 L LR . *» . . *n - - -
Freshwater Drum 03/06/87 - " - - . _— * P " -~
River Carpsucker 03/06/87 . " - - . . . . - - -
Carp 03/06/87 - - - . .. . - - . .-
Flathead Catfish 03/06/87 e L L - L o o - * .
Channel Catfish 03/06/87 . . - " % . . . % n ™

*Lower limit of detection
* =L ess than lower limit of detection
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Milk

Milk samples were collected from two locations, the Green Farm and the
Schneider Farm. No samples were collected from Schneider Farm during
January; the cows and goats were dry, and no goat milk sample was collected
during February for the same reason. The Green Farm supplies cow's milk while
the Schneider Farm provides both cow's milk and goat's milk. Analyses for
lodine-131, Elemental Calcium, Strontium-90, Strontium-89 and Gamma-
emitting isotopes were performed on all milk samples. Tables XXVIII and XXIX

present results of these analyses.

No lodine-13] was detected in the milk samples during this period.

‘e milk sample from Schneider Farm (MS5A) collected 03/08/87, indicated
Strontium-90 activity of 2.4 + 0.7 pCi/l. No Strontium-89 was detected in this
sample. All of the other milk samples collected during the first quarter were
below the lower limit of detection of 2.0 pCi/l for Strontium-89 and 1.0 pCi/l for

Strontium-90.

No gamma-emitting isotopes of interest were detected in any of the milk

samples.

64~



TABLE XXVIII

FRESH MILK

*Verified by reanalysis

vl S

Radiochemical
Collection lodine-131 Calcium Strontium-90 Strontium-89
Date pCi/l mg/l pCi/l pCi/l
Green Farm (M-1)
01/13/87 0.5 860 1.9 2.0
02/10/87 0.5 1270 [.0 2.0
03/10/87 0.5 1690 1.0 2.0
Schneider Farm (M5A)
02/10/87 0.5 1500 1.0 2.0
03/08/87 0.5 1540 3.’4:3.7' 2.0
Schneider Farm (M5B)
03/09/87 0.5 630 1.0 2.0



TABLE XXIX
MILK
GAMMA SPECTROMETRY

pCill

Sample Date Cr-51 Cs-13% Cs 137 Co 58 Mn56 Fe-59 Zné5 Cob60 Ba,la i80 Zr Nb-95

Identification Collected 18 10* 2= 3= 2» L 16* 5 4= _ 8»
Creen Farm ')l/l ;/3] - e . .- . n e o . w "E . %
():/|0/37 . . n .-w e .- e . . - P~

Ul/‘0/87 *® L L L . . . n . - T

Schneider Cow Milk 02/10/87 . *x .. . . . - . . " -
O}!’!JS/S] - e - - . . w . LR .- P~

Schaeider Goat Milk 03/09/87 . L L . » L *n . n . % . -

-Q\).

*Lower limit of detection

* ®*Less than lower limit of detection
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APPENDIX A
Results of the EPA Cross-Check Program

1987



EF A CROSS-CHECK PROGRAM

1987

Gross Alpha and Gross Beta in Water

EPA CEP
Known Value Reported Value

Date Parameter pCi/ltlo pCi/l+20
1/87 Gross Alpha 11 ¢ 5 12 4+ 2
=5
Gross Beta 10+ 5 224+ 6
3. 25+ 6
- - ': -
3/87 Gross Alpha 145 4+ 2
' b | $ e 2
4+ 2
Gross Reta 1343 12 ¢ 4
" 9+ 4
2+ 4

-69.



EPA CROSS-CHECK PROGRAM

1987

Gamma in Water

EPA CEP
Known Yalue Reported Value
Date Parameter pCi/ttto pCi/l * 20
2/87 alt $ D 55. b
3 .0
: 55 91 * C f. . 7 Y
oy 14,0 & ¢
8
R 1th £ r . S 31 N ,;.,-
- { ‘, A “. (,
s : g
- ‘, L& v *
ol '
( 7 ? £ 79 ¢
3.0 » &,



Date

EPA CROSS-CHECK PROGRAM

1987

Tritium in Water

EPA CEP
Known Value Reported Value
Parameter pCi/ltlo pCi/l + 2 o
Tritium 4209 + 421 e + 30C
4130 = 80



EPA CROSS-CHECK PROGRAM

1987

Strontium In Water

EPA CEP

Known Value Reported Value

Date _Parameter —PCi/ltlo pCiflt20
37 Strontium-39 S+ 5



Date

~J

o

EPA CROSS-CHECK PROGRAM

1987

lodine-131 In Milk

EPA
Known Yalue
Parameter pCi/lt lo
Low Level 9.0 +« 0.9

CEP
Reported Value

pCi/l + 20
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Isotopic Detection Limits and Activity Determinations
Making a reasonable estimate of the [imits of detection for a counting procedure or a

radiochemical method is usually complicated by the presence of significant background,
It must be considered that the background or blank is rot a fixed value but that a series of
replicates would be riormally distributed. The desired net activity is thus the differcnce

between the gross sample activity and background activity distributions,

The interp--tation of this difference becomes a problem if the two distributions intersect as

indicated in the diagram.

Background

a b8

If a sufficient number of replicate analyses are run, it is t0 be experted that the results

would fall in normal Caussian distribution, Standard statistics allow an estimate of the
probability of any particular deviation from the mean value. It is common practice to
report the mean « one or two standard deviations as the final result. In routine analysis such
replication is not carried out, and it is not possible to report a Gaussian standard deviation «
one or two Poisson standard deviations. The reported values are then considered to give

some indication of the range in which the true value might be expected to occur,

The simplest possible case to consider would be one where the background is negligible and

the sample activity is zero. It is sometimes not realized that if a series of counts is taken




on such a system, half of the net values should be less than zero. Negative counts are not
possible, of course. But when there is an appreciable background, the entire scale is raised,
The resulting situation: half of the sample counts on a zero activity sample would be less

than background.

causing considerable concern. Actually, such results are to be expected,

Analytical detection limits are governed by a number of factors including:

1.
2.

4.

Sample Size
Counting Efficiency

The fundamental quality 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
absolute measurement of the disintegration rate, but rather, it is necessary
to compare the sample with one or more standards, The standards
determine the counter efficiency which may then be used to convert
sample counts per minute (cpm) to disintegrations per minute (dpm).

Background Count Rate

Any counter will show a certain counting rate without a sample in position.
This background counting rate comes from several sources: 1) natural
environmental radiation from the surroundings, 2) cosmic radiation, and 3)
the natural radioactivity in the counter material itself, The background
counting rate will depend on the amounts of these types of radiation and

sensitivity of the counter to the radiation.

Background and Sample Counting Time
The amcunt of time devoted to the counting of the background depends on
the level of activity being measured. In general, with low level samples,

this time should be about equal to that devoted to counting a sample.

Do

This negative net count occurs frequently in low-level measurements,




5. Time Interval Between Sample Collection and Counting

Decay measurements are useful in identifying certain short-lived isotopes,
The disintegration constant is one of the basic charac*eristics of a specific
radionuclide and is readily determined, if the half-life is sufficiently short,

6. Chemical Recovery of the Analytical Procedures

Most radiochemical analyses are carried out in such a way that losses occur
during the separations. These losses occur due to a large number of
contaminants that may be present and interfere during chemical
separations. Thus it is necessary to include a technique for estimating

these losses in the development of the analytical procedure.

The activities per unit sample mass or volume are determined using the following

formula:
{‘C.ﬂ%
T2
A = C-B + 196 -1
(2,22) (V) (T) (R)(E) (e~ * 1) (2.22) (V) (R) (E) (e~ A1)
WHERE:
A = Activity as pCi per unit sample mass or volume.
C = Sample counts.
B = Background counts.
V = Sample volume or mass analyzed.
E = Counter efficiency in cpm/dpm.
2,22 = Numerical constant to convert disintegrations per minute to picocuries,

(e =A%) = Decay factor to correct the activity to time of collection,
T = Counting time in minutes for sample and background,
1.96

R = Chemical recovery or photon yield,

Statistical constant for the 95% confidence level.



CEP uses the following method to determine lower limit of detection (LLD) as per NRC .
Regulatory Cuide 4.1, Rev. |, "Programs for Monitoring Radioactivity in the Environs of
Nuclear Power Plants", and the NRC Branch Technical Position, November 1979, "An
Acceptable Radiological Environr ental Monitoring Program". The LLD is defined, for
purposes of this guide, as the smallest concentration of radicactive material in a sample
that will yield a net count (above system background) that will be detected with 95%
probability with only 5% probability of falsely concluding that a blank observation

represents a "real” signal.

For a particular measurement system (which may include radiochemical separation)

LLD = 4,66 sp

E + V +222 + Y + exp (- 280

WHERE: .
LLD "A priori" lower limit of detection as defined above (as pCi per unit
mass or volume),

sp = Standard deviation of the background counting rate or of the counting
rate of a blank sample as appropriate (as counts per minute),

E = Counting efficiency (as counts per disintegration),

v = Sample size (in units of mass or volume),

2,22 = Number of disintegrations per minute per picocurie.

Y = Fractional radiochemical yield (when applicable),

A = Radioactive decay constant for the particular radioisotope.

&t = Elapsed time between sample collection (or end of the sample
collection period) and time of counting.

The value of sy, 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 appropriate), rather than on a
unverified theoretically predicated variance,

In calculating the LLD for a radionuclide det:rmined by gamma-ray .

spectrometry, the background included the typical contributions of other
nuclides normally present in the samples.

-78-
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1.0

Int ion
This report presents an analysis of the results of the Radiological Environmental
Monitoring Program (REMP) conducted during the second quarter of 1987 for Union

Electric Company, Callaway Plant,

In compliance with federal and state regulations and in its concern to maintain the
quality of the local environment UEC began its radiological monitoring program in

April, 1982,

The objectives of the radiological environmental monitoring program are as follows:
1) to establish baseline radiation levels in the environs rior to reactor operations; 2)
to monitor potential critical pathways of radioeffluent to man; 3) to determine

radiological impact on the environment caused by the operation of the Callaway Plant,

A number of techniques are being used to distinguish Callaway Plant effects from
other sources during the operational phase, including application of established
background levels. Operational radiation levels measured in the vicinity of the
Callaway Plant are compared with the pre-operational measurements at each of the
sampling locations. In addition, resuits of the monitoring program help to evaluate
sources of elevated levels of radiation during reactor operation in the environment,

©.g., atmospheric fallout or abnormal plant releases.

The Callaway Plant is located on a plateau approximately five miles north of the
Misscuri River in Callaway County, Missouri. The plant consists of one 1150 MWE

pressurized water reactor, which achieved initial criticality on October 2, 1984,
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Description of the Monitoring Program

Union Electric Company has contracted with Controls for Environmental Pcollution,
Inc, starting May 1983, to determine the radiation levels existing in and around the

Callaway Plant area.

A summary of the Callaway Plant Monitoring Program is contained in the first quarter

report 1987 (page 3). No changes in the monitoring program occured during the second

quarter, 1987,

Analytical Procedures

The analytical procedures routinely used by CEP to analyze samples are discussed in
the First Quarter 1987 Report (pages 14 to 18). No new analytical methods were used

this quarter.

Sample Preparation Methods

Sample preparation methods used by CEP are discussed in the First Quarter 1987

Report (page 19). No new sample preparation methods were used this quarter,

Major Instrumentation

Major analytical instrumentation used by CEP are discussed in the First Quarter 1987
Report (pages 20 to 21). No new instrumentation was used for sample analysis this

quarter.

Isotopic Lower Limits of Detection and Activity Determinations

A discussion of the calculations used in determining lower limits of detection and
activity by Controls for Environmental Pollution, Inc., is found in Appendix B, First

Quarter |987 Report,
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Tabdble Il in the first quarter 1987 report gives the lower limits of detection for

radiochemical and chemical analytical methods.

Table IV in the first quarter '987 report gives the lower limits of detection for Gamma

Spectrometry.
The sample counting times and the aliquot size used for lower limit of detection

calculations and actual analyses are shown in Tables V and VI, in the first quarter (987

report, respectively.

Quality Control Program

A summary of CEP's Quality Control Program is contained in the First Quarter 1987

Report (page 26). No changes in the Quality Control Program occured this quarter,

Data Interpretations and Conclusions

This section addresses interpretations and conclusions regarding all types of samples

analyzed during this report period.

Analysis and review of data incorporates various techniques from historical
comparison to statisical evaluation. Results which do not compare with the historical
range are recalculated for verification. If the recalculation verifies the original
result, the sample is reanalyzed if possible (i.e. sufficient sample volume or isotope
half life). Once it is determined that the results obtained are accurate, a statistical
analysis is made, Results which are outliers with respect to historical comparison of
previous data are considered out of baseline range or anomolous and will be so noted in

the report.




8.1 Airborne Particulates and Radioiodine
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Mean weekly Gross Beta activities ranged from a low of 0.009+0,003 pCi/m3

during the collection period of 05/21/87-05/28/87 to a high of 0.030+0.,006
pCi/m? during the collection period of 06/04/87.06/11/87,

All of the airborne particulate composite analyses for Strontium-89 and

Strontium-90 were less than the lower limit of detection (0,002 pCi/md),

Gamma spectralanalysis of the site composites indicated the following activities:

Collection Location Isotope identified pCi/m?
Site Al Beryllium-7 0.038.0.004
Site A7 Beryllium-7 0.041+0.003
Site A8 Beryllium-7 0.011+0.002
Site A9 Beryllium-7 0.016+0.003
Site B) Beryllium-? 0.015+0,002 .

No other gamma emitting isotopes of interest were detected in the quarterly

site composites.

Results of the airborne radioiodine analyses may be found in Table VIII. No
lodine-131 activity above the lower limit of detection (0.006 pCi/m?) was

detected this quarter.

Levels and fluctuations of activity in the air particulate and radioiodine samples

are consistent with the previously accumulated preoperational data.




TABLE vII
GROSS BETA IN AIRBORNE PARTICULATES (pCifm?)

SECOND OLARTER

1987

Weekly Mo an
Gross Beta Activity
+ Standard Deviation

of the Mean

Collection Perwod

Mean ws Beta Activity
+ Standard Deviation
of the Mean




_ Collection Period

06/02/87
04/09/87
0s/16/87
04/23/87
06/30/87
05/07/87
05/14/%7
05/21/%87
05/28/87
06/0%/87
06/11/87
06/18/87
06/25/87

*No lodine- 131 detected above 0.006 pCifm 3.

06/09/87
04/16/87
04/23/87
06/30/87
05/07/87
05/14/87
05/21/%7
05/28/87
06/04/87
06/11/87
06/18/87
06/25/87
07/02/%7

SECOND QUARTER
1987
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TABLE IX
THERMOLUMINESCENT DOSIMETRY

APRIL 1987
04/02/87 - 04/29/87
Total Exposure
Station Exposure Rate*

Identification Collection Location (mRem + 20)  (ur/hr)
CA-IDM-01 10.6 mi NW, City Limits of Fulton on Hwy 2 8.5+04 13,1
CA-IDM-02 6.6 mi NW, Smola Farm 9.3.+03 [4.4
CA-IDM-03 1.6 mi NW, Callaway Electric Cooperative

Utility Pole No. 18450 9.2+ 03 14,2
CA-IDM-04 1.9 mi N, 0.6 miles East of the O and CC

Junction 9.1+ 0.3 14.0
CA-IDM-03 1.3 mi ENE, Primary Meteorological Tower 8.2+ 04 12,7
CA-IDM-06 1.8 mi W, Akers Farm 9.6 « 0.4 14,8
CA-IDM-0Q? 1.3 mi §, Callaway Electric Cooperative

Utility Pole No. 18715 7.7 + 0.5 11.9
CA-IDM-08 2.9 mi S, Callaway Electric Cooperative

Utility Pole No. 06823 9.2+ 0.6 14,2
CA-IDM.09 3.7 mi §, NW Side of the Heavy Haul Road

and 94 Junction 9.3+03 16,4
CA-IDM-10 4.0 mi SE, Callaway Electric Cooperative

Utility Pole No. 12179 9.0+ 0.7 13.9
CA-IDM-11 5.0 mi SE, City of Portland 9.6+ 0.5 14.8
CA-IDM-12 5.3 mi SE, 0.6 miles South of the 9% and D

Junction .4+ 04 13.0
CA-IDM-13 5.6 mi ESE, | mile South of 94, 0,75 miles

East of the D and 9% Junction 8.8.+03 13.6
CA-IDM- 4 5.2 mi ESE, SE Side of Intersection D and

94 8.6+ 0.5 13,3
CA-IDM-15 4.2 mi ESE, Larmb Farm 7.9+ 0.7 12.2
CA-IDM-16 4.1 mi ENE, Callaway Electric Cooperative

Utility Pole No. 12976 7.9+ 0.2 12,2

*Calculated from Total Exposure Result.

10+




Station

Identification

TABLE IX (Cont.)
THERMOLUMINESCENT DOSIMETRY
APRIL 1987
04/02/87 - 04/29/87

Total
Exposure

Collection Location (mRem * 20)

Exposure
Rate*

(ur /hr)

CA-IDM-17

CA-IDM-18

CA-IDM-19

CA.IDM-29

CA-IDM-2]

CA-IDM-22
CA-IDM-23
CA-IDM-24

CA-IDM-25

~A-IDM-26
CA-IDM-27

CA-IDM-28

CA-IDM-29

CA-IDM-390
CA-IDM-13]
CA-IDM-132

CA-IDM-33

4.0mi E, 0.5 miles East of D, 1.5 miles
South of D and O Junction . 0.4

3.8 mi ENE, 0.4 miles South of the D and
QO Junction

4.2 mi NE, Rivera Farm

4.8 mi NE, Callaway Electric Cooperative
[.-'.All'.‘v POEC \'Q. AB‘SVJ

3.8 mi NNE, Calliway Electric Cooperative
Utility Pole No. 19100

2.5 mi NNE, Lost Canyon Lakes
6.7 mi NNE, City of Yucation
7.0 mi NE, Bahr Bros. Farm

8.7 mi E, Callaway Electric Cooperative
11295

12,1 mi E, Town of Americus
9.5 mi ESE, Town of Bluffton

3.3 mi SE, Callaway Electric Cooperative
Utility Pole No. 0689

2.7 mi SSW, Callaway Electric Cooperative
Utility Pole No. 06851

J mi SSW, City of Steedman
% mi SW, City of Mokane
5.0 mi WSW, D. Bartley Farm

-

7.3 mi W, City of Hams Prairie

. *Calculated from Total Exposure Result.

12:3




TABLE IX (Cont.)
THERMOLUMINESCENT DOSIMETR Y
APRIL 1987
04/02/87 - 04/29/87

Total Exposure

Station Exposure Rate *

ldentification Collection Location {(mRem *+ 2¢0) (ur hr)

*Calculated from Total | xposure Result,




TABLE IX (Cont.)
THERMOL UMINESCENT DOSIMETR Y

APRIL 1987
04/02/87 - 06/29/87

Total Exposure
Station Exposure Rate*
Identification Collection '.ocation (mRem * 2¢)  (ur/hr)
CA.IDM.48 0.5 mi NE, Plant Security and Wildlife
Management Area Sign Post (County
Road 335) 8.7 + 0.4 13.4
CA-IDM.49 1.7 mi E, Callaway Electric Cooperative
Utility Pole No. 069.9 8.3+ 0,8 12.8
CA-IDM-59 l.1 mi SSE, Heavy Haul Road, Intake/Dis-
charge Pipeline Marker 8.3+ 04 12.8
CA-IDM-51 0.7 mi SE, Located in the "Y" of the Rail-
road Spur, NW of Sludge Lagoon .0 + 0.7 13.9
CA-IDM.52 2.3 mi ESE, Light Pole near the East Plant
Security Fence 8.3+ 0.5 12.8

*Calculated from Total Exposure Result,



TABLE X
THERMOLUMINESCENT DOSIMETRY
MAY 1987 ‘
04/29/87 - 05/27/87

Total Exposure
Station Exposure Rate*

Identification Collection Location (mRem + 20)  (urfhr)
CA-IDM-0! 10.6 mi NW, City Limits of Fulton on Hwy Z 59+09 8.5
CA-IDM-02 6.6 mi NW, Smola Farm 6.7 + 1.0 9.6
CA-IDM-03 1.6 mi NW, Callaway Electric Cooperative

Utility Pcle No. 18430 6.2+ 0.4 8.9
CA-IDM-04 1.9 mi N, 0.5 miles East of the O and CC

Junction 6.5 + 0.7 9.3
CA-IDM-05 1.3 mi ENE, Primary Meteorological Tower 5.1 +03 7.3
CA-IDM-06 1.8 mi W, Akers Farm 6.5 + 0.6 9.3
CA-IDM-07 1.3 mi §, Callaway Electric Cooperative

Utility Pole No. 18715 6.2 + 0.8 8.9 .
CA-IDM-08 2.9 mi S, Callaway Electric Cooperative

Utility Pole No. 06823 6.3+0.3 9.1
CA-IDM-09 3.7 mi S, NW Side of the Heavy Haul Road

and 94 Junction 6.4 + 0.8 9.2
CA-IDM-10 4.0 mi SE, Callaway Electric Cooperative

Utility Pole No. 12179 5.9+ 04 8.5
CA-IDM-11 5.0 mi SE, City of Portland 6.1 + 0.5 8.8
CA-IDM-12 5.3 mi SE, 0.6 miles South of the 94 and D

Junction 72+04 10.3
CA-IDM-13 6.6 mi ESE, | mile South of 94, 0.75 miles

East of the D and 94 Junction 6.5+ 0.6 9.3
CA-IDM-14 5.2 mi ESE, SE Side of Intersection D

and 94 6.4 + 0.3 9.2
CA-IDM-15 4.2 mi ESE, Lamb Farm 6.8 + 0.5 9.8
CA-IDM-16 4.1 mi ENE, Callaway Electric Cooperative

Utility Pole No. 12976 5.4 + 0.2 7.8

*Calculated from Total Exposure Result.




TABLE X (Cont.)
THERMOLUMINESCENT DOSIMETRY

. MAY 1987

04/29/87 - 05/27/87

Total Exposure
Station Exposure Rate*

Identification Collection Location (mRem + 20)  (ur/hr)
CA-IDM-17 4.0 mi E, 0.5 miles East of D, 1.5 miles

South of D and O Junction 6.0 + 0.5 8.6
CA-IT” '4-18 3.8 mi ENE, 0.4 miles South of the D ard

O Junction 6.4 + 0.6 9.2
CA-IDM-19 4.2 mi NE, Rivera Farm 6.7 + 0.7 9.6
CA-IDM-20 4.8 mi NE, Callaway Electric Cooperative

Utility Pole No. 12630 4.9 + 0.4 7.0
CA-IDM-21 3.8 mi NNE, Callaway Electric Cooperative

Utility Pole No. 19100 6.3 + 0.5 9.!
CA-IDM-22 2.5 mi NNE, Lost Canyon Lakes 5.7 + 0.5 8.2

‘ CA-IDM-23 6.7 mi NNE, City of Yucation 5.8 + 0.9 8.3

CA-IDM-24 7.0 mi NE, Bahr Bros. Farm 6.1 + 0,7 2.8
CA-IDM-25 8.7 mi E, Callaway Electric Coeperative

Utility Pole No. 11295 7.7 + 0.6 1.1
CA-IDM-26 12.1 mi E, Town of Americus 4.5 + 0.4 6.5
CA-IDM-27 9.5 mi ESE, Town of Bluffton 7.1 + 0.7 10.2
CA-IDM-28 3.3 mi SE, Callaway Electric Cooperative

Utility Pole No. 06896 6.3+ 038 9.1
CA-IDM-29 2.7 mi SSW, Callaway Electric Cooperative

Utility Pole No. 06851 6.3+ 0.3 9.1
CA-IDM-30 4.5 mi SSW, City of Steedman 6.0 + 0.5 8.6
CA-IDM-31 7.6 mi SW, City of Mokane 6.9 + 0.5 9.9
CA-IDM-32 5.1 mi WSW, D. Bartley Farm 5.0+ 0.5 7 il
CA-IDM-33 7.3 mi W, City of Hams Prairie 6.5 « 0.7 9.3

. *Calculated from Total Exposure Result.
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TABLE X (Cont.)
THERMOLUMINESCENT DOSIMETRY
MAY 1987
04/29/87 - 05/27/87

Total Exposure
Station Exposure Rate*

Identification Collection Location (mRem * 20)  (ur/hr)
CA-IDM-34 9.5 mi WNW, 2.5 miles South of O and C

Junction 6.3+ 0.4 2.1
CA-IDM-35 5.8 mi NNW, City of Toledo 6.1 + 0.5 8.8
CA-IDM-36 4.9 mi N, Callaway Electric Cooperative

Utility Pole No. 19137 5.9 + 0.5 8.5
CA-1IDM-37 0.5 mi SSW, Plezometer M8 and Mé 6.6 + 0.3 9.5
CA-IDM-38 4.5 mi NNW, Callaway Electric Cooperative

Utility Pole No. 34708 6.0 + 0.6 8.6
CA-IDM-39 5.4 mi NW, Callaway Electric Cooperative

Utility Pole No. 17516 6.2 + 0.3 8.9
CA-IDM-40 4.2 mi WNW, Caliaway Electric Cooperative ‘

Utility Pole No. 18145 7.7 + 0.5 11.1
CA-IDM-4| 4,8 mi W, Callaway Electric Cooperative

Utility Pole No. 18239 6.7 + 0.7 9.6
CA-IDM-42 4.4 mi SW, Callaway Electric Cooperative

Utility Pole No. 06326 5.7 + 0.7 8.2
CA-IDM-43 0.5 mi SW, Plant Security and Wildlife

Management Area Sign Post (Heavy

Haul Road) 6.1 + 0.7 8.8

CA-IDM-44 1.7 mi WSW, Callaway Electric Cooperative

Utility Pole No. 18769 6.7 + 0.6 9.6
CA-IDM-45 0.9 mi WNW, NW Side of Intersection CC

and AD 5.7 + 0.6 8.2
CA-IDM-46 1.5 mi NNW, 0.3 mile South of the CC and

O Junction 7.1+ 0.3 10.2
CA-IDM-47 0.9 mi NNE, County Road 448, 0.9 mile south

of Hwy O 6.0 + 0.6 8.6

*Calculated from Total Exposure Result.
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TABLE X (Cont.)
. THERMOLUMINESCENT DOSIMETRY

MAY 1987
04/29/87 - 05/27/87

Total Exposure
Station Exposure Rate*
Identification Collection Location (mRem * 2 0) (ur/hr)
CA-IDM-48 0.5 mi NE, Plant Security and Wildlife
Management Area Sign Post (County
Road 448) 7.3+ 0.6 10.5
CA-IDAM-49 1.7 mi E, Callaway Electric Cooperative
Utility Pole No. 06959 6.4 + 0.6 7.2
CA-IDM-50 .1 mi SSE, Heavy Haul Road, Intake/Dis-
charge Pipeline Marker 6.8 + 0.8 9.8
CA-IDM-51 0.7 mi SE, Located in the "Y" of the Rail-
road Spur, NW of Sludge Lagoon 6.8 + 0.9 9.8
CA-IDM-52 3 mi ESE, Light Pole near the East Plant
Security Fence 7.2+ 0.8 0.3
*Calculated from Total Exposure Result.



TABLE XI
THERMOLUMINESCENT DOSIMETRY
JUNE 1987
05/27/87 - 06/26/87

Total Exposure
Station Exposure Rate*

Identification Collection Location (mRem * 20¢)  (ur/hr)
CA-IDM-01 10.6 mi NW, City Limits of Fulton on Hwy Z 14.0 + 5.9 19.4
CA-IDM-02 6.6 mi NW, Smola Farm 16.8 + 7.0 23.3
CA-IDM-03 1.6 mi NW, Callaway Electric Cooncrative

Utility Pole No. 18450 16.6 + 6.4 23.1
CA-IDM-04 1.9 mi N, 0.6 miles East of the O and CC

Junction 15.1 + 5.6 21.0
CA-IDM-05 1.3 mi ENE, Primary Meteorological Tower 15.6 + 5.7 21.7
CA-IDM-06 1.8 mi W, Akers Farm 16,6 + 5.4 231
CA-IDM-07 1.3 mi S, Callaway Electric Cooperative

Utility Pole No. 18715 16,7 + 5.6 20.4
CA-IDM-08 2.9 mi S, Callaway Electric Cooperative

Utility Pole No. 06823 7.1 + 6.0 23.8
CA-IDM-09 3.7 mi S, NW Side of the Heavy Hau! Road

and 9% Junction 15.7 + 5.2 21.8
CA-IDM-10 4.0 mi SE, Callaway Electric Cooperative

Utility Pole No. 12179 4.9 + 4.9 20.7
CA-IDM-11 5.0 mi SE, City of Portland 6.1 + 5.7 22.4
CA-IDM-12 5.3 mi SE, 0.6 miles South of the 9% and D

Junction 16.6 + 5.5 23
CA-IDM-13 5.6 mi ESE, | mile South of 94, 0.75 miles

East of the D and 94 Junction 14,7 + 4.8 20.4
CA-IDM-14 5.2 mi ESE, SE Side of Intersection D and

94 16,4 + 3.8 20.0
CA-IDM-15 4.2 mi ESE, Lamb Farm 17.7 + 2.1 24.6
CA-IDM-15 4.1 mi ENE, Callaway Electric Cooperative

Utility Pole No. 12976 8.1+ 2.3 11.3

*Calculated from Total Exposure Result.
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TABLE X1 (Cont.)
THERMOLUMINESCENT DOSIMETR Y
JUNE 1987
05/27/87 - 06/26/87

Total Exposure
Station Exposure Rate*

Identification Collection Location (mRem * 20) (ur /hr)
CA-IDM-17 4.0 mi E, 0.5 miles East of D, 1.5 miles

South of D and O Junction 8.4 + 2.1 [1.7
CA-IDM-13 3.8 mi ENE, 0.4 miles South of the D and

O Junction 10.2 + 2.2 14,2
CA-IDM-19 4.2 mi NE, Rivera Farm 9.7 + 2.1 13.5
CA-IDM-20 4.8 mi NE, Callaway Electric Cooperative

Utility Pole No. 12630 9.4 + 2,6 13.1
CA-IDM-21 3.8 mi NNE, Callaway Electric Cooperative

Utility Pole No. 19100 11.0 + 1.3 15.3
CA-IDM-22 2.5 mi NNE, Lost Canyon Lakes [1.4 + 2.1 15.8
CA-IDM-23 6.7 mi NNE, City of Yucation 11,6 + 2,0 15.8
CA-IDM-24 7.0 mi NE, Bahr Bros. Farm 9.3+ 2,6 12,9
CA-IDM-25 8.7 mi E, Callaway Electric Cooperative

Utility Pole No. 11295 9.5+ 2.2 13.2
CA-IDM-26 12.1 mi E, Town of Americus 14.1 + 5.8 19.6
CA-IDM-27 9.5 mi ESE, Town of Bluffton 17.8 + 9.3 24.7
CA-IDM-28 3.3 mi SE, Callaway Electric Cooperative

Utility Pole No. 06896 15.7 + 0.9 21.8
CA-IDM-29 2.7 mi SSW, Callaway Electric Cooperative

Utility Pole No. 06851 6.9 + 1.8 9.6
CA-IDM-30 4.5 mi SSW, City of Steedman 12,5 + 2.2 17.4
CA-IDM-31 7.6 mi SW, City of Mokane 12,3 + 2.3 17.1
CA-IDM-32 5.1 mi WSW, D. Bartley Farm 11.0 + 2.4 15.3
CA-IDM-33 7.3 mi W, City of Hams Prairie 8.1+ 2.0 1%

. *Calculated from Total Exposure Result,
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TABLE XI (Cont.)
THERMOLUMINESCENT DOSIMETRY
JUNE 1987 '
05/27/87 - 06/26/87

Total Exposure
Station Exposure Rate*

Identification Collection Location (mRem + 20)  (ur/hr)
CA-<IDM-34 9.5 mi WNW, 2.5 miles South of O and C

Junction 8.2+ 26 1.4
CA-IDM-35 5.8 mi NNW, City of Toledo 7.6 + 1.7 10.6
CA-IDM-36 4.9 mi N, Callaway Electric Cooperative

Utility Pole No. 19137 7.0+ 1.9 9.7
CA-IDM-37 0.5 mi SSW, Plezometer M8 and M6 9.5+ 20 13.2
CA-IDM-38 4.5 mi NNW, Callaway Electric Cooperative

Utility Pole No. 34708 6.6 + 1.8 9.2
CA-IDM-39 5.4 mi NW, Callaway Electric Cooperative

Utility Pole No. 17516 7.2+ 2.2 10.0
CA-IDM-40 4.2 mi WNW, Callaway Electric Cooperative

Utility Pole No. 18145 7.8+ 1.4 10.8
CA-IDM-41 4.8 mi W, Callaway Electric Cooperative

Itility Pole No. 18239 7.1 + 1.8 9.9

CA-IDM-42 4.4 mi SW, Callaway Electric Cooperative

Utility Pole No. 06326 6.9 + 2,2 9.6
CA-IDM-43 0.5 mi SW, Plant Security and Wildlife

Management Area Sign Fost (Heavy

Haul Road) 7.2+ 1.3 10.0
CA-IDM-44 1.7 mi WSW, Callaway Electric Cooperative

Utility Pole No. 18769 7.3+ 1.7 10.1
CA-IDM-45 0.9 mi WNW, NW Side of Intersection CC

and AD 6.7 + 3.3 9.3
CA-IDM-46 [.5 mi NNW, 0.3 mile South of the CC and

O Junction 10,0 + 1.7 13,9
CA-IDM-47 0.9 mi NNE, County Road 448, 0.9 mile south

of Hwy O 9.8+ 1.8 13.6

*Calculated from Total Exposure Result.
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TABLE XI (Cont.)
THERMOLUMINESCENT DOSIMETRY
‘ JUNE 1987
05/27/87 - 06/26/87

Total Exposure
wion Exposure Rate*

Iden :fication Collection Location (mRem * 20) (ur/hr)
CA-IDM-48 0.5 mi NE, Plant Security and Wildlife

Management Area Sign Post (County

Road 448) 13.2+ 1.4 18.3
CA-IDM-49 .7 mi E, Callaway Electric Cooperative

Utility Pole No. 06959 7.7 + 1.8 10,7
CA-IDM-50 1.1 mi SSE, Heavy Haul Road, Intake/Dis-

charge Pigeline Marker 5.1 + 2.4 7.1
CA-IDM-51 0.7 mi SE, Located in the "Y" of the Rail-

road Spur, NW of Sludge Lagoon 5.7 + 2.3 79
CA-IDM-52 0.3 mi ESE, Light Pole near the East Plant

Security Fence 2.7+ 1.8 10.7

. *Calculated from Total Exposure Result.
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8.3 Well Water ‘

Well water samples were collected monthly from three locations and aralyzed
for Gross Alpha, Gross Beta, Tritium, Strontium-89, Strontium-90, and gamma-

emitting nuclides.

Table XII presents the results of the radiochemical analyses. Gross Alpha
activity ranged from less than 2.0 pCi/l to 5.6+1.6 pCi/l. Gross Beta levels
varied from less than 3.0 pCi/l to 12.3+0.8 pCi/l. The Gross Alpha and Gross

Beta levels were consistent with the preoperational data.

Resuits for Tritium analysis were below the lower limit of detection (500 pCi/l)

for all samples.

All sample results for Strontium 29 and Strontium 90 analysis wure below the .

lower limits of detection (1.5 pCi/l and 1.0 pCi/l respectively).

Gamma spectrometry showed no detectable levels of isotopes of interest,

Results are summarized in Table XIII.




TABLE X1l

WELL WATER

Sample Collection oo Radiochemical Analysis(pCi/)

_Mdentification Date Gross Alpha Gross Beta Tritium Strontium-90 Strontium-89
CA-WWA-DOI 04/14/87 < 2.0 3.0 + 0.6 < 500 < 1.0 g B,
CA-WWA-DOI 05/12/87 ¢ 2.0 <390 < 500 < 1D < 1.5
CA-WWA-DOI 06/09/87 2.f)g E.3 <3.0 < 500 <1.0 $ 225
CA-WWA-r05 04/14/87 4.4 + 1.6 10.9 + 1.9 < 500 < 1.0 < 1.5
CA-WWA-F05 05/12/87 2.4 ¢ 1.3 11.2 4 0.8 < 500 < 1.0 < 1.9
CA-WWA-FO5 06/09/87 - + = 12.3 « O.8* < 500 < 1.0 < 15
CA-WWA-FI15 04/14/87 s % 1:8 8.8 + 1.0 < 500 < 1.0 < 1.5
CA-WWA-FI5 05/12/87 < 2.0 5.9 + 0.7 < 500 < 1.0 < L5
CA-WWA-FI5 06/09/87 56 + 1.6* W N < 500 < 1.0 1.5

*Verified by reanalysis.
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TABLE X1l

WELL WATER

GAMMA SPECTROMETRY

r _ NN = pCi/l .
Sample Date Cr-51  GCs-1348 Cs-137 Co-58 Mn-54 Fe-59 Zn65 Co60 Ba,la-180 Zr,Nb-95
_ Identification Collected 18~ 0= o 2% = 2% 3= 16* 5= 4= 8=
CA-WWA-DOI 04/14/87 Ll L L - » " * . » * " .
CA-WWA-DOI 05/12/87 * e e L LR L * * " - x . * -
CA-WWA-DOI 06/09/87 - L L L . . " - ** %
CA-WWA-FO05 01‘/[;/37 - . . LR s . .w LR LRl LR
CA-WWA-F05 05/12/87 " » L L * . n . x - - . * -~
CA-WWA-F05 06/G9/87 L . " .- * % . x . * x " - *»
CA-WWA-FI15 04/14/87 kel *® L L . » * . . » P P "
CA-WWA-FI5 05/12/87 % *» L * % * * * - x - » *
CA-WWA-FI5 06/09/87 L .= " - . * »» * » .= - * .

*Lower limit of detection
* 2Less than lower limit of detection
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Surface Water

Surface water samples were collected from three locations on a monthly basis.
During the second quarter, the upstream composite water sampler was
inoperable due to equipment failures. Therefore, daily grab samples were taken
and composited over the month. Samples were analyzed for Gross Alpha, Gross
Beta, Tritium, Strontium-90, Strontium-89, and by Gamma Spectrometry.

Results are summarized in Tables X1V and XV,

Gross Alpha and Gross Beta analyses of surface water samples showed a range of
activities from less than 2.0 pCi/l to 4.8+1.6 pCi/l and 5.3+0.6 pCi/l to 12.0+0.7
pCi/l, respectively. The positive Gross Alpha and Gross Beta activities can be
attributed to naturaily occurring isotopes, such as Potassium-%0, and ars

consistent with the preoperational data.

All Tritium data from surfate water samples were below the lower limit of

detection (500 pCi/l).

No Strontium-89 or Strontium-90 was detected in any of the surface water

samples collected this quarter.

(Gamma Spectralanalysis of surface water samples showed no detectable activity

from isotopes of interest.
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TABLE XIV

SURFACE WATER

Radiochemical Analysis (pCi/l)

Sample Collection

Ideniinication Date Gross Alpha
CA-SWA-S01 0t/08/87 2.8 + 1.5
CA-SWA-S01 05/12/87 2.0
CA-SWA-S01 06/09/87 4.8 + 1.5
CA-SWA-S02 04/14/87 2.0
CA-SWA-S502 05/12/87 2.0
CA-SWA-S02 06/09/87 4.2+ 1.4
CA-SWA-S03 04/16/87 2.5+ 1.4
CA-SWA-S03 05/22/87 20+ 1.5
CA-SWA-S03 06/26/87 2.6 + 1.3

Gross Beta

9.1 + 1.0
6.0 + G.6
12.0 + 0.7

5.8 + 0.8
5.3 + 0.6
11.0 + 0.7

6.5 + 0.6
7.3 + 0.8
5.6 + 0.6

Tritium

< 500
< 500
<500

< 500
< 500
< 500

< 500
<500
< 500

Strontium-90

<A

<1

<1

0
0

.0

0

Strontium-89



TABLE XV
SURFACE WATER

GAMMA SPECTROMETRY

pCi/l

Sample Date Cr-51 Cs-138 Cs-137 Co-58 Mn-5% Fe-59 Zn65 Co60 Bala-180 Zr,Nb-95
Ientification ~ Collected 18 10* 2% = 3* = 2* = 3* = 16* 5% . o 8
( \Ag“,:\_gr)! OQ,”)!";,"(:’ .- " " L .- R L L] L] .- L
CA-SWA-S01 05}'12/3] o . . . % L . .- n . LR .
CA-SWA-S0O1 06/09/37 - *x L LR L " L .. L L
k‘.'\-\‘l“»‘.-‘)oz OQ/]Q/}(] L LR L L L LR L LR L L
CA-SWA-S02 ()5]/'2,’8’7 L L L . " x L " . *x .
CA-SWA-SO2 ()(,/()«)/37 . .- " L L L L L LI L .-
(',‘\—\“‘A»\O) DQ/]h/h/ L . x L L - . . x L .. »x
CA-SwWA 503 05/22/87 " .. .-x L * % L L L L L
CA-SWA-S03 ().','/;_)(,/57 LR L LR . L . L L PR} *x

*Lower limit of detection

* #Less than lower limit of detection



8.5 Sediment .

Washload, Bedload and Bottorn Sediment samples were collected in May from

three locations along the Missouri River., Samples were analyzed for Gross
Alpha, Gross Beta, Strontium-90, Strontium-89, and by Gamma Spectrometry.

Results are summarized in Tables XVI thru XXI.

The following ranges of Gross Alpha and Gross Beta activities were observed in

the washload, bedload and bottom sediments.

Gross Alpha Gross Beta
Ran7e Ran?e
Sample Type pCi/g pCi/g
Washload 1.040.2 - 3.1+0.8 4.3+0.1 - 9.340,5
Bedload 0.740.2 - 0.9+0.2 1.9+0.1 - 3,340.1
Bottom !cOiOtz - 1061(3.2 1-3_‘:0!1 - 1061001

The highest activity of Gross Alpha (3.1+0.8 pCi/g) was seen in the Washload ‘
sediment at sampie !location D (59.5 river miles downstream of discharge south
bank). The highest activity of Gross Beta (9.3+0.5 pCi/g) was seen in the
Washload sediment at sample location D (59.5 river miles downstream of

discharge south bank).

No Strontium-89 or Strontium-90 was detected in the washload, bedload, or

bottom sediments collected during the second quarter of 1987,

Gamma Spectralanalysis of the sediment samples collected during this report
period are detailed in Tables XVII, XIX and XXI, and are consistent with previous

data.
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TABLE XVI .

WASHLOAD SEDIMENT

Sample Collection Radiochemical Analysis pCi/g (dry) WP,
Identification Date Gross Alpha  Gross Beta  Strontium-90  Strontium-29

1 ¢




TASLE XVhi

WASHLOAD SEDIMENT

GAMMA SPECTROMETRY

Sample Date Cr-31 GCs-13% Cs-137 Co-58

__Mentification Collected  0.004* 0.03* 0.04* 0.02%
CA-AQS-A 05/27/87 " " . .
CA-AQS-C 05/27/87 . " " .
CA-AQS-D 05/22/87 " n " . .

«1C

*Lower limit of detection

* % Less than lower limit of detection

pCi/g (dry)

Mn-3% Fe-59 Zn65 Co-60 Ba,La-140

0.02® 0.02* 0.05* 0.02¢
L L L L
LR LR LR L

Zr ,Nb-95

_0.01*  0.08%



TABLE XVIII .

BEDLOAD SEDIMENT

Sample Collection Radiochemical Analysis pCi/g (dry)
Identification Date Gross Alpha  Gross Beta  Strontium-90  Strontium-89
CA-AQS-A 05/27/87 0.8 + 0.2 3.3 + 0.1 <0.20 0.30
CA-AQS-C 05/27/87 0.9 + 0.2 2.7 + 0.1 0.20 0.30
CA-AQS-D 05/22/87 0.7 + 0,2 1.9 + 0.1 0.20 0.30




TABLE XIX
BEDLOAD SEDIMENT

GAMMA SPECTROMETRY

_ , pCilg (dry) i e
Sample Date Cr-51 Cs-13% Cs-137 Co-5% Mn-5% Fe-59 Zné65 Co60 Bala-140 Zr Nb-95
_Mdentification  Collected  0.004* 0.03* 0.0 0.02* 6.02* 0.02* 0.05* 0.02*  0.01* 0.08*
( f\‘.‘\\,‘\—‘\ /)‘,"‘);/’x/ .. . . x * xn L L . n . "
(‘:\_‘\\‘\\_(‘ r)‘,“‘{’?/.-\'] - . . " .. LR ] . .. - x -
CA-AQS-D 05/22/87 * “x 043,001 % " " » . " " .

* | ower himit of detection

* 2] ess than lower limit of detection



Sample
Identification

Collection

__Date

BOTTOM SEDIMENT

TABLE XX

CA-AQS-A
CA-AQS-C

CA-AQS-D

05/27/87
05/27/87

nE/9/Q9
/:' 24.8

|

L

L.

b

+*

~

J ek

7

-

2

s Radiochemical Analysis pCl%g
Gross Alpha  Gross Beta  Strontium-

14-

;/T—
Strontium-89

1.6 + 0,1

1.6 + 0.1

0.1

< 0.20

O
J
D

L
™
4

”
I

0.

”
I




TABLE XXI
BOTTOM SEDIMENT

GAMMA SPECTROMETRY

TSI Y.+ . . S s e R

Sample Date Cr-51  Cs-134 Cs-137 Co-58 Mn-5%% Fe-59 Zn65 Co60 Bala-180 Zr,Nb-95

_Mentification  Collected  0.004*  0.03*  0.04*  0.02*  0.02% 0.02* 0.05* 0.02* _0.01* 0.08%
(\.‘\—.‘\&‘ﬂ A f,‘,/:»]/g] .. .- 0.03:0.01 L " L L L L LR
CA-AQS-C 05/27/87 .- .- O-”!')“'” .. .- » . L LR .- .
CA-AQS-D 05/22/87 " *%  0.09+0.01 *» . " " " " . u

*Lower himit of detection

*® =] ess than lower limit of detection
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Fish were collected during the quarter from three collection locations. Types of
fish collected during this quarter were: goldeye, freshwater drum, blue sucker,
flathead catfish, shortnose gar, carp, longnose gar, northern pike, bigmouth
buffalo, river carpsucker, channel catfish, shorthead redhorse, smallmouth
buffalo, and gizzard shad. Gross Alpha, Gross Beta, Strontium-90, Strontium-89
and Gamma Spectralanalysis were performed on all fish collected each month,
Results are presented in Tables XXII thru XXVII. The activity levels are

consistent with the preoperational data.

Gross Alpha activity was detected in seventeen samples during this quarter and
ranged from less than 0.3 pCi/g to 0.840.2 pCi/g. Gross Beta activities ranged

from a low of 3.7+0.1 pCi/g (sample CA-AQF-D, flathead catfish collected

06/19/87) to a high of 8.6+0.2 pCi/g (sample CA-AQF-C, gizzard shad, collected
05/25/87). Gross Alpha and Gross Beta activities seen in fish samples can be

attributed to naturally occurring is-topes (e.g. Potassium-40),

All fish data for Strontium-90 and Strontium-89 were below the lower limits of

detection of 0.20 pCi/g and 0.30 pCi/g, respectively.

Results of Gamma Spectralanalysis may be found in Tables XXIII, XXV, and

XXVII,
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Sample Identification

Goldeye

Blue Sucker
Carp
Gizzard Shad

Shortnose Gar

Carp

Freshwater Drum
Goldeye

Shor tnose Gar

Longnose Gar

Flathead Catfish
Freshwater Drum
Carp

Shor those Gar

Longnose Gar

TABLE XXl

FISH - CA-AQF-A

_ Grams

Collection Wet Dry

__Date Weight Weight
04/29/87 1150 375 <0.3
04/29/87 572 177 <0.3
04/29/87 751 195 G.3
04/29/87 1105 460 <0.3
04/29/87 1262 427 <0.3
05/27/87 497 101 0.9 + 0.2
05/27/87 849 234 0.6 + 0.1
05/27/87 808 216 0.8 + 0.2
05/27/87 1345 563 0.5 + 0.1
05/27/87 1814 635 0.7 + 0.1
06/25/87 1468 637 0.3 + 0.1
06/25/87 990 280 <0.3
06/25/87 1079 290 0.4 + 0.1
06/25/87 1475 625 0.3 + 0.1
06/25/87 1644 622 0.4 + 0.1

Radiochemical Analysis pCi/g (dry)

Gross Alpha  Gross Beta

Strontium-90

Strontium-89

6.1 + 0.2
5.8 + 0.1
4.8 + 0.1
8.3+ 0.2
7.8 + 0.2

7.3+ 0.2
5.8 + 0.2
5.5 + 0.2
3.9 + 0.1
4.3 + 0.1

5.5 +0.2
7.8 + 0.2
5.2 + 0.1
5.1+ 0.1
4.6 + 0.1

< 0.20
< 0.20
< 0.20
< 0.20
< 0.20

< 0.20
< 0.20
< 0.20
< 0.20
< 0.20

< 0.20
< 0.20
< 0.20
< 0.20
< 0.20

<0.30
<0.30
<0.30
<0.30
<0.30

<0.30
<0.30
<0.30
<0.30
<0.30

<0.30
<0.30
<0.30
<0.30
<0.30



TABLE XXl

FISH - CA-AQF-A

GAMMA SPECTROMETRY

-8(.

L pCi/g (dry)
Sample Date Cr-51  Cs-134 Cs-137 Co-58 Mn-54 Fe-59 Zn65 Co-60 Bala-180 Zr,Nb-95
Identification Collected 0.004* 0.03* 0.04* 0.02* 0.02* 0.02* 0.05* 0.02* 0.01+% 0.08+
Goideye 04/29/87 - - . . * . " . - . . n o
Blue Sucker 04/29/87 L - . .. . s % - .- n -
Carp 04/29/87 - . - . . - . . . -
Gllzdrd S’Md OQ,’29/87 L .- - L .- L -e LR -n -
Shortnose Gar 04/29/87 . - - - -~ . . - - -
Carp 05/27/87 - o . . . . . - - -
Fresh“-ater ml“n f))‘/27/87 .- -s -n .. .-n LR .- .- .- » .
Goldeye 05/27/87 . . . . . % . o . * . w
Shortnose Gar 05/27/87 L .. .. .. . . - - - -
Longnoe)c Gar OS/27”8‘7 .- - -x - " . e L .. .. - .-
Flathead Catfish 06/25787 . .. e . . - - - - -
Freshwater Drum 06/25/87 L . - x x - “w - - - .
“arp 06/25/87 . . . . e - e . . . -
Shortnose Gar 06/25/87 . . . . .n - . . - .e
Longnose Gar 06/25/87 . % 0.17+0.06 =» . . . . . -

himit of detection
lower limit of detection .
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TABLE XXV

FISH - CA-AQF-C

Collection Wetcmﬂsify"" _______ Radiochemical Analysis pCi/g (dry) LA

_Sample Identification ~ Date  Weight Weght Gross Alpha Gross Beta Strontium-90 Strontium-89
Carp 04/29/87 522 127 <0.3 4.4 + 0.1 <0.20 < 0.30
Channel Catfish 04/29/87 1701 544 <0.3 5.2 + 0.1 <0.20 < 0.30
River Carpsucker 04/29/87 1543 471 <0.3 5.3 + 0.1 <0.20 < 0.30
Freshwater Drum 04/29/87 1040 274 <0.3 5.2 + 0.1 <0.20 < 0.30
Northern Pike 04/29/87 1107 272 <0.3 7.6 + 0.2 <0.20 < 0.30
Carp 05/27/87 455 104 <0.3 6.4 + 0.2 <0.20 < 0.30
Channel Catfish 05/27/87 894 278 <0.3 6.0+ 0.2 <0.20 < 0.30
River Carpsucker 05/27/87 529 126 <0.3 7.2+ 0.2 <0.20 < 0.30
Gizzard Shad 05/27/87 1142 271 <0.3 8.5+ 0.2 <0.20 < 0.30
Shor tnose Gar 05/27/87 1285 479 <0.3 5.1 + 0.1 <0.20 < 0.30
Flathead Catfish 06/25/87 839 190 0.5 + 0.2 8.0 + 0.2 <0.20 < 0.30
Channel Catfish 06/25/87 1347 460 0.5 + 0.2 6.0 + 0.2 <0.20 € 0.30
Carp 06/25/87 712 154 0.5 + 0.2 7.4 + 0.2 <0.20 < 0.30
Gizzard Shad 06/25/87 865 213 0.5 + 6.2 8.6 + 0.2 <0.20 < 0.30

Shor tnose Gar 06/25/87 1524 547 0.5+ 0.2 6.8 + 0.2 <0.20 < 0.30
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TABLE XXV

FISH - CA-AQF-C

GAMMA SPECTROMETRY

o - pCi/g (dry)
Sample Date Cr-51 Cs-134 Cs-137 Co-58 Mn-5% Fe-59 Zn-65 Co-60 Ba,La-180 Zr,Nb-95
Identification Collected 0.004* 0.03* 0.0 0.02* 0.02* 0.02* 0.05* 0.02% 0.01* 0.08*
Carp 04/29/87 . - - - . . - . - -
Channel Catiish 04/29/87 " - . . * . »* . % Y " »
River Carpsucker  04/29/87 .o e .» .n .. . » . .. . -~
Freshwater Drum  04/29/87 L . L . " . . n . . . % -
No(t'-.ern l,lke 0[‘/29/8’ L -n L L L LR .. L L .- n
Carp 05/27/87 - . - . . . . - . .
Channel Catfish 05/27/87 .- ** . e o L o L . . %
River Carpsucker  05/27/87 .. " . » " " . . . . .
Gizzard Shad 05/27/87 - - .. . . % . . - - -
Shortnose Gar 05/27/87 . . . . . - _ . - .
Flathead Catfish 06/25/87 L " *w L » . % . » - * & »»
Channel Catfish 06/25/87 L Ll L . . n . " . " . ** -
Carp 06/25/87 .- .= .. L - " L .. L LR .- "
Gizzard Shad 06/25/87 ol *e 0.30+0.15 *n " . x . . * *w * %
Shortnose Gar 06/25/87 . . .o . . . * . - -

* Lower limit of detection

"‘than lower limit of detection



‘ TABLE XXVi

FISH - CA-AQF-D

-['-

Collection -Wetcrml}y : Radiochemical Analysis pCi/g (dry)

Sample ldentification Date  Weight Weight Gross Alpha Gross Beta _S_trontium-&ﬁ)_ Strontium-89
Biue Sucker 04/16/87 2548 1221 <0.3 .1 + 0.1 <0.20 <0.30
Carp 04/16/87 743 171 0.3 5.3 + 0.1 <0.20 <0.30
River Carpsucker 04/16/87 1787 591 <0.3 6.1 + 0.2 <0.20 <0.30
Srallmouth Buffalo 04/16/87 1353 529 <0.3 7.5+ 0.2 <0.20 <0.30
Bigmouth But Jalo 04/16/%7 719 155 <0.3 6.0 + 0.2 <0.20 <0.30
Carp 05/22/87 702 150 <0.3 6.8 + 0.2 <0.20 <0.30
River Carpsucker 05/22/87 158" 480 <0.3 7.4 + 0.2 <0.20 <0.30
Bigmouth Buffaio 05/22/87 847 220 0.5 + 0.1 4.8 + 0.1 <0.20 <0.30
Channel Catfish 05/22/87 1181 455 <0.3 5.7 + 0.1 <0.20 <0.30
Shor thead Redhorse 05/22/87 23 218 .6 + 0.1 7.3+ 0.2 <0.20 <0.30
Channel Catfish 06/19/87 949 289 <0.3 4.1 + 0.1 <0.20 <0.30
Flathead Catfish 0€/19/87 755 190 <0.3 3.7 + 0.1 <0.20 <0.30
Carp GC6/19/87 738 207 <0.3 4.2 + 0.1 <0.20 <0.30
Shortnose Gar 06/19/87 1505 544 <0.3 5.0+ 0.2 <0.20 <0.30
Longnose Gar 06/19/87 13€2 466 0.3+ 0.2 4.9 + 0.2 <0.20 <0.30
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TABLE XXVl

FISH - CA-AQF-D

GAMMA SPECTROMETRY

- Date Cr-51

laentification Collected 0.004 =
Blue Sucker 04/16/87 .o
Carp 04/16/87 "
River Carpsucker 04/16/87 "o
Smallmouth Buffalo 04/16/87 .
Bigmouth Buffalo 04/16/87 .
Carp 05/22/87 "
River Carpsucker 05/22/87 .a
Bigmouth Buffalo 05/22/87 ..
Channei Catfish 05/22/87 ..
Shorthead Rechorse 05/22/87 .
Channel Catfish 06/19/87 " n
I Catfish 06/19/87 .o
Carp 06/19/87 *»
Shortnose Gar 06/19/87 "
Longnose Gar 06/19/87 s

*Lower limit of detection

"5“\;1\ lower limit of detect'on

0.03%

pCi/g (dry)

Cs-138 Cs-137 Co-58 Mn-54 Fe-59 Zn65 Co60 Ba,la-140 Zr ,Nb-95
0.04* 0.02+ 0.02» 0.02% 0.05*% 0.02= 0.01* 0.08 #
- - - - - . . -
.e - "o . - . . .
- - - - - . . .
- .o - . " - e -
- . . - - - - -
- - "o - - - - .
- . . - - . - -
" - . " - . - -
e .- » L L L L - L
. . . . . - . -
. . e - - - - -
- . - - - - - -
.e - - - - - . -
- . .e . . - . -
L - s L L L LS LR




.

Milk

Milk samples were collected from two locations, the Green Farm and the
Schneider Farm. The Green Farm supplies cow's milk while the Schneider Farm
provides both cow's milk and goat's milk, Analyses for lodine-131, elemental
Calcium, Strontium-90, Strontium-89 and Gamma-emitting isotopes were
performed on all milk samples. Tables XXVIIl and XXIX present results of these

analyses.
lodine-131 was detected in one milk sample (1.0+0.5 pCi/l) from the Green Farm
(M-1) collected 05/28/87. No lodine-131 was detected in the other milk samples

during this period.

All of the milk samples collected during the second quarter were below the lower

limit of detection of 2.0 pCi/l for Strontium-89 and 1.0 pCi/l for Strontium-90,

No ge nma-emitting isotopes of interest were detected in any of the milk

samples,
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TABLE XXVIII .

FRESH MILK

Radiochemical
Collection lodine-131 Calcium Strontium-%0 Strontium-89
Date pCi/l mg/l pCi/l pCi/l
Green Farm (M-1)
04/14/87 0.5 1660 <1.0 2.0
04/28/87 0.5 1240 <1.0 ¢ 2.0
05/12/87 <0.5 1070 <1.0 < 2.0
05/28/87 1.0 + 0.5 1070 <1.0 <2.0
06/09/87 <0.5 1030 <1.0 <2.0
06/23/87 <0.5 97n <1.0 <20
Schneider Farm (M5A)
04/12/87 <0.5 1110 <1.0 < 2.0
04/26/87 <0.5 1040 <1.0 < 2.0 .
05/10/87 <0.5 1150 1.0 < 2.0
05/28/87 <0.5 1120 1.0 <2.0
06/09/87 <0.5 1090 1.0 <20
06/23/87 <Q.5 804 1.0 < 2.0
Schneider Farm (M5B)
06/12/87 <0.5 1660 <1.0 2.0
04/26/87 <0.5 1726 1.0 2.0
05/10/87 <0.5 1510 1.0 2.0
05/23/87 <Q.5 1030 1.0 - 2.0
06/09/87 <0.5 1240 <1.0 <2.0
06/23/87 <0.5 1200 <10 2.0
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TABLE XXIX
MILK

GAMMA SPECTROMETRY

pCi/l

Sample Date Cr-51 Cs-134 Cs-137 Co-58 Mn-5% Fe-39 Zn65 Co60 Bala-180 Zr,Nb-95
Identification  Collected  18%  10* 2% 3= 2% 3= 16 5= 4 8
Green Farm 04/is/87 . L % L *x *w . . w .-
OQ/?S/S? " L L L LR . L » L LR
05/12/87 . * x . " * % . x * " . x . .
05/28/87 " " " _ . . " " - -w »n
06/09/87 . *w * - - r " " x *n . x %
06/2]/8/ " » LR LR L L L .. " ¥ L ..
Schneider Cow Milk 04/i12/87 . n . . . . " . . .. - -~
04/26/87 " - - " . . % - - . -
05/10/87 X " " . . " " . » - " -
05/24/%7 - - . . % . "% .- - . ¥
06/09/87 -~ - .- e . n * % . " . " -
06/23/87 . * " " - % * " . .- w . w
Schneider Goat Milk 04/12/87 " . * » . n . . % * * *x .
04/26/87 .- . x - ™ .w -~ - . " . w -
05/10/87 - - . . - " " - . % - "
OS[/J)/Q] L L L LR LR L L L L L
06/09/87 - * % . » - . - - . % - . »
06/23/87 e w " . % . " . ' . P~

*Lower limii of detection

® ¥ ess than lower Limit of detection
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Vegetation

Vegetation samples were collected from three (3) sampling locations during the
second quarter of 1987. Vegetation samples consisted of spinach, lettuce,
mustard greens, turnip greens and cabbage collected from the Beazley, Becker
and Meehan Farms. All vegetation samples were analyzed for Gross Alpha,
Gross Beta, lodine-131 and by Gamma Spectrometry. Results are presented in

Tables XXX and XXXI.

Gross Alpha activity ranged from less than lower limit of detection (0.3 pCi/g) to
a high of 2.640.3 pCi/g at the Becker Farm (CA-FPL-V6, Lettuce) collected on
06/15/87. These Gross Alpha activities are consistent with the levels found

during monitoring in previous years.

Gross Beta activity observed in the vegetation samples ranged from 7.4+0.2

pCi/g to 27.4+0.3 pCi/g.

No gamma emitting nuclides of interest were detected in the vegetation samples

collected during the second quarter of 1987,
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Sample ldentification;

Date Collected

TABLE XXX

CA-FPL-V3
spinach
05/26/87

CA-FPL-V3
Lettuce
05/26/87

CA-FPL-V3
LE‘H;‘(:E
06/15/87

CA-FPL-V3
Spinach
06/15/87

CA-FPL-V3
Mustard Greens
06/15/87

CA-FrL.V3
Turnip Greens
06/15/87

CA-FPL-V3
Cabbage
06/15/87

CA-FPL-V6
Cabbage
05/26/87

CA-FPL-Vé6
Lettuce

05/26/87

CA-FPL-V6
Turnip Greens
05/26/87

CA-FPL-V6
Mustard Greens
05/26/87

erified by reanalysis.

VEGETATION

Sample Radiochemical Analysis (pCi/g) L

Location Gross Alpha Gross Beta odine-~113]
Beazley Farm <0.3 11.5 + 0.2 0.03
Beazley Farm 3 16.8 + 0.3 0.03
Beazley Farm 2.0 + 0.2% 24.3 + 0.3 0.03
Beazley Farm 1.6 + 0.2% 20.4 + 0.3 0.03
Beazley Farm <0,.3 13,4 + 0.2 0.03
Beaziey Farm (a) (a) < 0.03
Beazley Farm 0.9 +0.2% 13.5 + 0.2 0.03
Becker Farm <0.3 9.0 + 0.2 0.03
Becker Farm 0.3 13.8 + 0.2 0.03
Becker Farm <0.3 13.3 + 0.3 <0.03
Becker Farm <0.3 13,3 + 0.2 <0.03

Insufficient sample for Gross Alpha/Beta analyses.
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TABLE XXX (Cont.)

VEGETATION .

Sample Identification; Sample Radiochemical Analysis (Eiég)
Date Collected Location Gross Alpha Gross Beta ine-

CA-FPL-V6
Lettuce
06/15/87 Becker Farm 2.6 + 0,3 27.4 + 0.3 < 0.03

CA-FPL-V6
Mustard Greens
06/15/87 Becker Farm 2.0 + 0.2¢ 23.1 + 03 < 0,03

CA-FPL-V6
Cabbage
06/15/87 Recker Farm 0.7 + 0.2% 7.6 +0.2 < 0.0°

CA-FPL-V6
Turnip Greens
06/15/87 Becker Farm 1.3 « 0.2¢ 12,2 + 0.2 < 0,03

CA-FPL-V?
Lettuce
05/26/87 Meehan Farm <0.3 10.2 + 0.2

CA-FPL-V?7
Mustard Greens
05/26/87 Meehan Farm <0.3 10.9 + 0,2 < 0,03

CA-FPL-V?
Turnip Greens

05/26/87 Meehan Farm <0.3 11.2 .03

|+
o
~N
P
O

CA-FPL-V?
Spinach
05/26/87 Meehan Farm <0.

O
)

13.3 + 0,2 < 0.03

CA-FPL-V?
Lettuce
06/15/87 Meehan Farm 1.9 + 0,2¢ 23.7

CA-FPL-V?
Mustard Greens
06/15/87 Meehan Farm 1.4 + 0.2¢ 16.2 + 0.3 < 0.03

CA-FPL-V?
Cabbage
06/15/87 Meehan Farm 1.7 + 0,2¢ 18.7 + 0.3 <0,03

CA-FPL-V?
Turnip Greens

06/15/87 Meehan Farm 1.5 « 0,2¢ 17.8 + 0.3 <0.03

*Verified by reanalysis.
48+
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TABLE XXXI

VEGETATION

_— /]
Sample Date Ce-51 Cs-1%4 Cs 1Y Co 58 M- 5% - Fse 9 Zn65 Co60 Ba,la 140 -~ Ze NS5

S hllll‘lm_ r Collected 0.004* 0.029+ 0.040” 0,929' 0.621+% 0.02i* 0.060* 0.063* 0.07 5 0.064 2

Beazicy Farm
Spul.n'l 05/26/87 .. LR .- .- - .. .- .- e oo
Lettuce 05%/26/87 *e *e .e .. - .- .- . .- .e
Lettuce 06/15/87 e - -w . . .. . » e o
Spinach 06/15/87 L L .. .. . . .. . se _—
Mustard Greens O6/15/87 Lh . e - . . . . .o .
Turmip Greens 06/15/87 et L e e .. .. .. . . .
‘db‘,d“., %/]5/3) e .. .. e . .- .. .- ™ e

Becker Farm
‘«“’"‘K" ()\,’)0./!/ - - - .. .. .-a - .. .. e
letiwe 0\/2"_137 - - e - .. - .. .. - P
Turnup Greens 05/26/87 .o e .. e .. “n “s e “e -
Mustard Greens 05/26/%7 .e “w LR .“e e .. e . e P
Letuwe 06/15/87 .o L .. .. e “w - ) “e g
Mustard Greens 06/15/87 .o .. .s e - .. " . .. e
idbbq“t Ob/IV!I o bl .e o .- L .- .. .. -
Turmp Greens 06/15/87 .-w L .. .. .. “» - .e .. od

Meechan Farm

lLettie 0%/26/87 -n .. L .- . - - - - e
Mustard Greens 05/26/87 L .. . . . s . e - n .
Turtup Greens 05/26/87 oe .- - - .- .. - .. “» .
Spanach 035/26/%7 Ll .. . . .. e .-w e .- .
Lettie 06/15/87 .e . .. . e . . .- . »
Mustard Greens 06/1%/%7 . . .. . .- .. e - ow -
Cabbage 06/15/87 e ow . . .w .- aw . . .
Turmp Greens 06/15/87 . .. . “w . “e e . oa 5

*Lower lunit of detection (LLD)
* *Less than lower hout of detection



APPENDIX A
Results of the EPA Cross-Check Program

1987



EPA CROSS-CHECK PROGRAM

1987

Gross Alpha and Gross Beta in Water

EPA CEP
Known Value Reported Yalue

___Parameter pCi/lt 1o _PCi/lt20

ey 0 )
)SS 2ty d iiL® 5 : * &
. i 6
25 «
Al 5 )
)
4
- -
cc B ' | 2 %
9
x . .



EPA CROSS-CHECK PROGRAM

1987

Gamma in Water

EPA
Known Value

CEP
Reported Value

pCi/l+ 20

Date Parameter pCi/l* lo
2/87 Cobalt-60 50.0 + 5.0
Zinc-65 91.0 + 5.0

Cetium-134

cesium-137

-

”

4 J

e A & A

55.0 + 5.0
. -

+

ERENE




EPA CROSS-CHECK PROGRAM

1987

Tritium in Water

EPA CEP
Known Yalue Reported Value
Date Parameter pCi/l* 10 _pCi/l * 20
k7 T * " 19 A f



EPA CROSS-CHECK PROGRAM

1987

Strontium In Water

EPA CEP

Known Yalue Reported YValue

Date __Parameter pCi/lt 10 _pCi/ll*20
2/87 Strontium-89 25 + S 15 4+ §
: P
20+ 5



EPA CROSS-CHECK PROGRAM

1987

lodine-131 In Milk

EPA CEP
Known Value Reported Value
Date Parameter pCi/lt lo __pCi/l+20

i
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Abstract

Controls for Environmental Pollution, Inc (CEP) has conducted a radiological environmental
monitoring program (REMP) for Union Electric Company (UEC), Callaway Plant, Unit |,
since May 5, 1983, This quarterly report presents data for the months of July, August and

September 1987,

Evaluation of radiation levels in the environs around Union Electric Company's Callaway
Plant entailed sampling at strategic points in various exposure pathways. The following
types of samples were collected and analyzed: milk, vegetation, surface water, well water,
bottom sediment, bedload sediment, washload sediment, fish, airborne particulates, airborne

radioiodine, direct radiation (TLD) and soil.

‘ Analytical results are presented and discussed along with other pertinent information.

Possible trends and anomalous results, as interpreted by Controls for Environmental

Pollution, Inc., are discussed.




1.0 Introduction
This report presents an analysis of the results of the Radiological Environmental
Monitoring Prograrn (REMP) conducted during the third quarter of 1987 for Union

Electric Company, Callaway Plant.

In compliance with federal and state regulations and in its concern to maintain the
quality of the local environment UEC began its radiological monitoring program in

April, 1982,

The objectives of the radiological environmental monitoring program are as follows:
1) to establish baseline radiation levels in the environs prior to reactor operations; 2)
to monitor potential critical pathways of radioeffluent to man; 3) to determine

radiological impact on the environment caused by the operation of the Callaway Plant,.

A number of techniques are being used to distinguish Callaway Plant effects from
other sources during the operational phase, including application of established
background levels. Operational radiation levels measured in the vicinity of the
Callaway Plant are compared with the pre-operational measurements at each of the
sampling locations. In addition, results of the monitoring program help to evaluate
sources of elevated levels of radiation during reactor operation in the environment,

€.8., atmospheric fallout or abnormal plant releases.

The Callaway Plant is located on a plateau approximately five miles north of the
Missouri River in Callaway County, Missouri. The plant consists of one 1150 MWE

pressurized water reactor, which achieved initial criticality on October 2, 1954,



3.0

4.0

5.0

6.0

Description of the Monitoring Program

Union Electric Company has contracted with Controls for Environmental Pollution,
Inc., starting May, 1983, to determine the radiation levels existing in and around the

Callaway Plant area.
A summary of the Cailaway Plant Monitoring Program is contained in the first quarter

report, 1987 (page 3). No changes in the monitoring program occurred during the third

quarter, 1987,

Analytical Procedures

The analytical procedures routinely used by CEP to analyze samples are discussed in
the First Quarter 1987 Report (pages 14 to 18), No rnew analytical methods were used

this quarter,

Sample Preparation Methods

Sample preparation methods used by CEP are discussed in the First Quarter 1987

Report (page 19). No new sample preparation methods were used this quarter.

Major Instrumentation

Major anaiytical instrumentation used by CEP are discussed in the First Quarter 1987

Report (pages 20 to 21). No new instrumentation was used for sample analysis this

quarter.

Isotopic Lower Limits of Detection and Activity Determinations

A discussion of the calculations used in determining lower limits of detection and
activity by Controls for Environmental Pollution, Inc., is found in Appendix B, First

Quarter 1987 Report.



7.0

8.0

Table Il in the first quarter 1987 report gives the lower limits of detection for

radiochemical and chemical analytical methods.

Table IV in the first quarter 1987 report gives the lower limits of detection for Gamma

Spectrometry.

The sample counting times and the aliquot size used for lower limit of detection
calculations and actual analyses are shown in Tables V and VI, in the first quarter 1987

report, respectively.

Quality Control Program

A summary of CEP's Quality Control Program is contained in the First Quarter 1987

Report (page 26), No changes in the Quality Control Program occurred this quarter.

Data Interpretations and Conclusions

This section addresses interpretations and conclusions regarding all types of samples

analyzed during this report period.

Analysis and review of data incorporates various techniques from historical
comparison to statistical evaluation. Results which do not compare with the historical
range are recalculated for verification. [f the recalculation verifies the original
result, the sample is reanalyzed if possible (i.e. sufficient sample volume or isotope
half life). Once it is determined that the results obtained are accurate, a statistical
analysis is made. Results which are outliers with respect to historical comparison of

previous data are considered out of baseline range or anomolous and will be so noted in

the report.




8.1

Airborne Particulates and Radioiodine

Airborne particulate samples were collected at five (5) monitoring stations on a
weekly basis from July 2, 1987, through October |, 1987. The five airborne
particulate stations were also collection sites for airborne radioiodine (see Table

VIID.
All of the air particulate samples were analyzed for Gross Beta activity.
Gamma Spectrometry, Strontium-99 and Strontium-89 analyses were performed

on quarterly composites from each station.

The range of Gross Beta activity at each of the sampling locations follows.

Collection Location Minimum (pCi/m?)  Maximum (pCi/m3)
Site A 0.011+0.002 0.032+0.002
Site A7 0.016+0,002 0.048+0.002
Site A8 0.007.+0.002 0.032+0.002
Site A9 0,01340,002 0.027+0.003
Site B3 0.01140,002 0,044+0,003

Table VII, Gross Beta in Airborne Particulates, shows that the Gross Beta
activity ranged from a minimum at Site A8 of 0.007.+0.002 pCi/m3, collected
07/09/87-07/16/87 to a maximum of 0.0484+0,002 pCi/m3 at Site A7 during the
collection period of 09/03/87-09/10/87,

The highest mean Gross Beta activity during the report period was observed at

Site A7 with a mean activity of 0,03240.010 pCi'm3,



Mean weekly Gross Beta activities ranged from a low of 0.016+0.006 pCi/m3

during the collection period of 07/09/87-07/16/87 to a high of 0.035+0.005
pCi/m3 during the collection period cf 07/30/87-08/06/87.

All of the airborne particulate composite analyses for Strontium-89 and

Strontium-90 were less than the lower limit of detection (0,002 pCi/m3),

Gamma spectralanalysis of the site composites indicated the following activities:

Collection '.ocation Isotope Identified pCi/m3
Site Al Beryllium-? 0.018+0.002
Site A? Beryllium-7 0.028.0,003
Site A8 Beryllium-? 0.066+0,008
Site A9 Beryllium-? 0.043.0,011
Site R} Beryllium.? 0.030+0.003

No other gamma emitting isotopes of interest were detected in the quarterly

site composites,

Results of the zirborne radioiodine analyses may be found in Table VIII. No
lodine-131 activity above the lower limit of detection (0.006 pCi/m3) was

detected this quarter,

Levels and fluctuations of activity in the air particulate and radioiodine samples

are consistent with the previously accumulated preoperational data.
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TABLE Vil
GROSS BETA IN AIRBORNE PARTICULATES (pCi/m3)
THIRD QUARTER
1987
Weekly Mear:
Gross Beta Activity
+ Standard Deviation
Collection Period Site Al Site A7 Site A8 Site A9 Site B3 of the Mean
07/02/87 - 07/09/87 0.017+0.002  0.020+0.002  0.012+0.002  0.73740.224*  0.017+0.002 0.017+0.003
07/09/87 - 07/16/87 0.014+0.002  0.016+0.002  0.007+0.002  0.021+0.002  0.021+0.002 0.016+0.006
07/16/87 - 07/23/87 0.028+0.002  0.03040.002  0.032+0.002  0.020+0.002  0.034+0.002 0.029+0.005
07/23/87 - 07/30/87 0.025+0.002  0.035+0.003  0.015+0.002 . 0.027+0.002 0.026+0.008
07/30/87 - 08/06/87 0.032+0.002  0.041.0.002  0.040.+0.056* 0.0194+0.037®*  0.032+0.002 0.035+0.005
08/06/87 - 08/13/87 0.01540.002  0.045:0.002  0.02040.002  0.021:0.002  0.032+0.002 0.027+0.012
08/13/87 - 08/20/87 0.017+0.002  0.029+0.002  0.010+0.002  0.019+0.002  0.011+0.002 0.0174+0.008
08/20/87 - 08/27/87 0.015+0.002  0.0183+0.002  0.024+0.002  0.020+0.002  0.023+0.002 0.020+0.004
08/27/87 - 09/03/87 0.01740.002  0.036+0.002  0.020+0.002  9.013:0.002  0.023+0.002 0.022+0.009
09/03/87 - 09/10/87 0.019+40.002  0.048+0.002%*  0.0264+0.002  0.022+0.002  0.02440.002 0.028+0.012
09/10/87 - 09/17/%87 0.01140.002  0.031+0.002  0.018+0.002  0.020+0.002  0.025+0.002 6.021+0.008
09/17/87 - 09/24/87 0.015+0.002  0.029+0.002  0.021+0.002  0.015+0.002  0.018+0.002 0.020+0.006
09/24/87 - 10/01/87 0.023+0.002  0.041+0.002  0.020+0.002  0.027+0.00%@  0.044.0.0038 0.031+0.011
Mean Gross Beta Activity
+ Standard Deviation
of the Mean 0.019+0.006  0.032+0.010  0.01940.007  0.020+0.006  0.025.+0.009

* Invalid sample - equipment malfunction (not included in mean)

* * Verified by ieanalysis.

4 Samples collected 09/28/87 for equipment maintenance purposes.



Collection Period

07/02/87
07/09/87
07/16/87
07/23/37
07/30/87
08/06/87
08/13/87
08/20/87
08/27/87
09/03/87
09/10/87
09/17/87
09/24/87

07/09/87
07/16/87
07/23/87
07/30/87
08/06/87
08/13/87
08/20/87
08/27/87
09/03/87
09/10/87
09/17/87
09/24/87
10/01/87

__Site Al

*No lodine-131 detected above 0.006 pCi/m3.
4 Invalid sample - equipment malfunction.

TABLE vill
AIRBORNE RADIOIODINE (pCi/m?)

THIRD QUARTER
1987

Site A7

-

___Site AR

Site A9




8.2

Thermoluminescent Dosimetry

Thermoluminescent Dosimetry (TLD) was employed to determine direct radiation
levels in and around the Callaway Site. Calcium Sulfate:Dy phosphor TLD chips
in black polyethylene pouches were placed in plastic holders with areas | and 2
containing 0.022 inch copper shielding and areas 3 and & containing 0.093 inch
copper shielding. The TLD's were placed at 52 locations and exchanged
quarterly. (Beginning with the third quarter, 1987, the TLD's are being

exchanged quarterly insiead of monthly as they have been in the past.)

Data appearing in Table IX is the result of reading and averaging the four
quadrants of each TLD chip. Transit control dosimeters were used to determine
dosage received during shipment and were subtracted from the gross readings
obtained for each monitoring site. Net exposures were obtained by normalizing

the total exposures to a 90-day quarter (standard quarter),

Exposure levels for all monitoring locations during the third quarter, 1987, are
consistent with background levels detected during the preoperational monitoring

program and with levels seen during previous quarters,



Station

Identification

CA-IDM-|
CA-IDM-2
CA-IDM-3

CA-IDM-4

CA-IDM-5
CA-IDM-6
CA-IDM.7

CA-IDM-8

CA-IDM-9

CA-IDM-10

CA-IDM-1]

CA-IDM-.|2

CA-IDM-13

CA-IDM- 14
CA-IDM-15
CA-IDM-16

TABLE IX

THERMOLUMINESCENT DOSIMETRY

THIRD QUARTER 1987

Collection Location

10.6 Mi NW, City Limits of Fulton on Hwy 2
6.6 Mi NW, Smola Farm

1.6 Mi NW, Callaway Electric Cocperative
Utility Pole No, 18450

1.9 Mi N, 0.6 miles East of the O and CC
Junction

1.3 Mi ENE, Primary Meteorological Tower
1.8 Mi W, Akert Farm

1.3 Mi §, Callaway Electric Cooperative
Utility Pole No. 18715

2.9 Mi §, Callaway Electric Cooperative
Utility Pole No. 06823

3.7 Mi §, NW Side of the Heavy Haul Road
and 94 Junction

4.0 Mi SE, Callaway Electric Cooperative
Utility Pole No. 12179

5.0 Mi SE, City of Portland

5.3 Mi SE, 0.6 miles South of the 9% and
Junction

5.6 Mi ESE, | m Je South of 94, 0.75 miles
East of the D and 94 Junction

5.2 Mi ESE, SE Side of Intersection D and 9%
4.2 Mi ESE, Lamb Farm

4.1 Mi ENE, Callaway Electric Cooperative
Utility Pole No. 12976

10

Field
Time

©ay) |

96.19
95.98

98‘2“

97.11
97.U8

95.94

97.16

97.16

97.03

97.03

97.94

97.94

97.09
97.09

97.08

Total
E xposure
mRem + 2

’306: 102
117 4 0.8

16.1 + 0.9

13.9 + 1.2
123+ 0.8
10.0 + 0.6

11,9+ 0.9
16.9 + 1.1
10.3:0.6

155.21 1.3

18,0+ 0.8

!5001 l.‘J
13,6 + 1.1

16,1 + 0.9

12,8 + 1.0

Net
E xposure
‘mRem/Std

12-7: ltl

11.0 + 0.8
10.7 : 008

1209: l-l
llo“:°~7

9.“ ; 006

11.0:.

w
o
I+
S
r

._
o
.
0

|+
o
~4

11.3: l-l

139+ 1.3
12.6: 1.0

13,1 + 0.8

llﬁ:i"'



Station

Identification

CA-IDM-17

CA-IDM-18

CA-IDM-19
CA-IDM-20

CA-IDM-21

CA-IDM-22
CA-IDM-23
CA-IDM-24
CA-IDM-25

CA-IDM-26
CA-IDM-27

CA-IDM-28

CA-IDM-29

CA-IDM-30
CA-IDM-3]
CA-IDM-32
CA-IDM-33

‘CA-IDM-N

TABLE IX (Cont.

THERMOLUMINESCENT DOSIMETRY

THIRD QUARTER i987

Collection Location

40 MIE, 0.5 miles East of D, 1.5 miles South
of D and O Junction

3.8 Mi ENE, 0.4 miles South of the D and O
Junction

4.2 Mi NE. Rivera Farm

4.8 Mi NE, Callaway Electric Cooperative
Utility Pole No. 12630

3.8 Mi NNE, Callaway Electric Cooperative
Utility Pole No. 19100

2.5 Mi NNE, Lost Canyon Lakes
6.7 Mi NNE, City of Yucation
7.0 Mi NE, Bahr Bros, Farm

8.7 Mi E, Callaway Electric Cooperative
Utility Pecle No. 11295

12,1 Mi E, Town of Americus
9.5 Mi ESE, Town of Bluffton

3.3 Mi SE, Callaway Electric Cooperative
Utility Pole No. 06896

2.7 Mi SSW, Callaway Electric Cooperative
Utility Pole No. 06851

4.5 Mi SSW, City of Steedman
7.6 Mi SW, City of Mokane

5.1 Mi WSW, D, Bartley Farm
7.3 Mi W, City of Hams Prairie

9.5 Mi WNW, 2.5 miles South of O and C
Junction

Field
Time

Toul

Net
E xposure
(mRem/Std

(Days) (MRCm’ 20) Qtr+ )

97.09

97.09

97.09

97.10

97.10
97.10
97.10
97.05

97.09
97.09
97.08

?7.16

96.03
97.07
97.08
96.17
96.18

96.17

164 « 1.3

15,6 4 1.6

fo.9: 12

1509: l-o

170 + 1.0
15.8 + 0.6
Missing
10.1 + 0.3

16.5 :. ll“
9.7 -’- 009

1505 : 133

15,8+ 1.2

1434 1.2
16,5 + 1.0
13,6 + 1.0
16.0 + 1.1

]“'0: l-’

13,6 + 1.2

1303‘: l.:

!’4.3: 1.3

l3n8: lul
14.7 + 0.9

15.2 + 0.9
14,6 + 0.6
Missing
9.4 + 0.3

1503 :‘ 1-‘

" (™
e ®
I+ I+
o —
el -

oa
ES
|+
o
©

15.0+ 1.0
lll:l:
187 » 1.1

I+



TABLE IX (Cont.)

THERMOLUMINESCENT DOSIMETRY

THIRD QUARTER 1987

Net
Field Total E xposure
Station Time Exposure (mRem/Std
Identification Collection Location (Days) (mRem + 20) Qtr + 20)
CA-IDM-35 5.8 Mi NNW, City of Toledo 96.18 13.7 + 1.2 12,8 + 1.1
CA-IDM-36 4.9 Mi N, Callaway Electric Cooperative
Utility Pole No. 19137 97.10 14.7 + 1.3 13.6 + 1.2
CA-IDM-37 0.5 Mi SSW, Plezometer M8 and Mé 96.1n7 15.0 + 1.0 14.1 + 0.9
CA-IDM-38 4.5 Mi NNW, Callaway Electric Cooperative
Utility Pole No. 34708 96.18 10.2 + 0.6 9.5 + 0.6
CA-IDM-39 5.4 Mi NW, Callaway Electric Cooperative
Utility Pole No. 17516 96.17 16.3 + 1.1 13,4 + 1.0
CA-IDM-40 4.2 Mi WNW, Callaway Electric Cooperative
Utility Pole No. 18145 96.17 141410 1324 '
CA-IDM-4| 5.8 Mi W, Callaway Electric Cooperative
Utility Pole No. 18239 97.1%6 12,5 + 2.0 11.6 + 1.9
CA-IDM-42 4.6 Mi SW, Callaway Electric Cooperative
Utility Pole No. 06326 96.17 11.3 + 0.4 10.6 + 0.4
CA-IDM-43 0.5 Mi SW, Plant Security and W' dlife
Management Area Sign Post
(Heavy Haul Road) 96.07 13.0+ 0.8 12.2 + 0.7
CA-IDM-44 1.7 Mi WSW, Callaway Electric Cooperative
Utility Pole No. 18769 37.08 16.8 + 1.1 15.6 + 1.0
CA-IDM-45 0.9 Mi WNW, NW Side of Intersection CC
and AD 96.16 16,2 + 0.7 13.34+ 07
CA-IDM-46 1.3 Mi NNW, 0.3 miles South of the CC
and O Junction 98.24 15.6 + 1.2 1.3 + 1.1
CA-IDM-47 0.9 Mi NNE, County Road 448, 0.9 miles
South of Hwy O 97.08 5.5+ 1.0 14,4 4+ 0.9
CA-IDM-48 0.5 Mi NE, Plant Security and Wildlife
Management Area Sign Post
(County Road 335) 97.08 14.0 + 0.6

-12-



TABLE IX (Cont.)

‘ THERMOLUMINESCENT DOSIMETRY
THIRD QUARTER 1987

Net
Field Total Fxposure
Station Time E xposure imRem/Std
Identification Collection Location (Days) (mRem + 20)  Qtr + 20)
CA-IDM-49 1.7 Mi E, Callaway Electric Cooperative
Utility Pole No. 06959 97.03 14.9 + 0.6 13.8 + 0.6
CA-1DM-50 1.1 Mi SSE, Heavy Haul Road, Intake/Discharge
Pipeline Marker 97.15 16.0 + 0.5 14.8 + 0.5
CA-IDM-51 U.7 Mi SE, Located in the "Y" of the Railroad
Spur, NW of Sludge Lagoon 97.13 16.8 + 1.2 15.6 + 1.1
CA-IDM-5" 0.2 Mi ESE, Light Pole near the East Plant
Security Fence 98.32 1.2 + 1.1 13.0 + 1.0

-13-



8‘3

Well Water
Well water samples were collected monthly from three locations and analyzed
for Gross Alpha, Gross Beta, Tritium, Strontium-89, Strontium-90, and gamma-

emitting nuclides.

Table X presents the results of the radiochemical analyses. Gross Alpha activity
ranged from less than 2.0 pCi/l to 4,0+1.5 pCi/l. Gross Beta levels varied from
less than 3.0 =Ci/l to 11.7+0.8 pCi/l. The Gross Alpha and Gross Beta levels

were consistent with the preoperationa. data.

Results for Tritium analysis were below the lower limit of detection (500 pCi/l)

for all samples.

All sample resu. for Strontium 89 and Strontium 90 analysis were below the

lower limits of detection (1.5 pCi/i and 1.0 pCi/l respectively).

Gamma spectrometry showed no detectable levels of isotopes of interest.

Results are summarized in Table XI.

o114
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TABLE X

WELL WATER

Sample Collection Radiochemical Analysis (pCi/l)
Identification Date Gross Alpha Gross Beta Tritium Strontium-90 Stroatium-89
CA-WWA-DOI 07/14/87 <2.0 < 3.0 <500 <l.0 <1.5
CA-WWA-DOI 08/11/87 4.0 + 1.5 5.2 + G.6 <500 <1.0 <1.5
CA-WWA-DO! 09/08/87 39 + 1.7 3.3+0.5 <500 <1.0 <1.3
CA-WWA-FO05 07/14/87 2.9 + 1.2 11.7 + 0.8 <500 <1.0 <1.5
CA-WWA-F05 08/11/87 <2.0 8.0 + 0.7 <500 <1.0 <15
CA-WWA-FO05 09/08/87 <2.0 11.2 + 0.7 <500 <1.0 <1.5
CA-WWA-F15 07/14/87 2.3+ 1.2 7.8 + 0.7 <500 <1.0 <l.5
CA-WWA-F15 08/11/87 4.0+ 1.5 8.3+ 0.7 <500 <1.0 <l.5
CA-WWA-F15 09/08/87 <2.0 5.6 + 0.6 <500 <1.0 <l.5
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TABLE XI

WELL WATER

GAMMA SPECTROMETRY

, pCi/l
Sample Date Cr-51 Cs-134 Cs-137 Co-58 Mn-5% Fe-59 Zn65 Co-60 Ba,la-140 Zr,Nb-95
Identification Collected 18= 10% 2% 3= Y 3= 16* b 4= b 5l
CA-WWA-DOI 07/14/87 n * % " x " x *x *n .x - - -
CA-WWA-DO: 03/“/87 LR L - - % L * " LR A * »n
CA-WWA-DO! 09/08/87 " " " " * e o * * - -
CA-WWA-FO05 07/14/87 *» * . * * * ** * % * * - - * %
CA-WWA-FO05 08/11/87 * % *n L *x * % ** * % * % *n %
CA-WWA-F05 09/03/37 EE . n - x . x o e 'R e P~
CA-WWA-FI15 07/14/87 e * LR L * * x *x * % *x -
CA-WWA-F15 08/11/87 b " ® * % * * % L * % * " * *
CA-WWA-FI5 09/08/87 * % * % * *n *w * *n * % *x -

*Lower limit of detection
& 2] ~ss than lower himit of detection




8.4

Surface Water

Surface water samples were collected from three locations on a monthly basis.
During the third quarter, the upstream composite water sampler was inoperable
at various times due to equipment failures. Therefore, daily grab samples were
*aken and composited over the month. Samples were analyzed for Gross Alpha,
Gross Beta, Tritium, Strontium-90, Strontium-89, and by Gamma Spectrometry.

Results are summurized in Tables XII and XIII.

Gross Alpha and Gross Beta analyses of surface water sampies showed a range of
activities from less than 2.0 pCi/l to 4.7+1.4 pCi/l and less than 3.0 pCi/l to
18.9+0.9 pCi/l, respectively. The positive Gross Alpha and Gross Beta activities
can be attributed to naturally occurring isotopes, such as Potassium-40, and are

consistent with the preoperational data.

All Tritium data from surface v.s = samples were below the lower limit of

detection (500 pCi/l).

No Strontium-89 or Strontium-90 was detected in any of the surface water

samples collected this quarter,

Gamma Spectralanalysis of surface water samples showed no detectable activity

fi >m isotopes of interest.

17~
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Sample Collection
Identification Date
CA-SWA-S01 07/14/87
CA-SWA-SO01 08/11/87
CA-SWA-S01 09/07/87
CA-SWA-502 07/14/87
CA-SWA-502 08/11/87
CA-SWA-502 09/09/87
CA-SWA-S03 07/07/87
CA-SWA-S03 08/21/87
CA-SWA-S03 09/11/87

* Verified by reanalysis.

TABLE XII

SURFACE WATER

Radiochemical Analysis (pCi/l)

Gross Alpha Gross Beta Tritium Strontium-90 Strontium-89
3.8 + 1.3 8.6 + 0.7 <500 <1.0 <15
4.2+ 1.5 16.2 + 0.9 <500 <1.0 LY
3.3+ 1.3 7.0 + 0.6 <500 <1.C <l1.5

<2.0 6.6 + 0.6 <500 <1.0 <l.5
2.0 < 3.0 <500 <1.0 <1l.5
X2+ 1.3 8.7 + 0.7 <500 <1.0 <1.5
4.7 + 1.4 18.9 + 0.9 <500 <l1.0 <13
7.2 + 1.6% 13.6 + 0.8 <500 <1.0 <15
<z.0 7.4 + 0.7 <500 <1.0 <53
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TABLE X!l

SURFACE WATER

GAMMA SPECTROMETRY

~ o e pCi/l -

Sample Date Cr-51 Cs-138 Cs-137 Co-58 Mn-5% Fe-59 Zn65 Co-60 Ba,La-140 Zr,Nb-95
Identification Collected 18* 10* 2% 3= 2% 3= 16% 5% 4= .50
CA-SWA-S01 07/14/87 L L %w * * % % * % * % * % » %
CA-SWA-S01 03/“/87 " * *n * " »x »x " - - N -
CA-SWA-S01 09/07/87 *» * % * % *n LE L L *w *w * %
CA-SWA-S02 07/14/87 * % * % LA * x LR * = *n *n * %
CA-SWA-S02 08/11/87 * * x * * % * * *® * % * % *
CA-SWA-S02 09/09/87 * % * *n * % * % * % * % »* » % * %
CA-SWA-S03 07/07/87 * % L * L *w » * % * * » -
CA-SWA-S03 08/21/37 *n - .- . * *w *n LR - -
CA-SWA-S03 09/11/87 L * % * * % % - *x * % * %

*Lower limit of detection
**Less than lower limit of detection



8.5

Sediment

Washload, Bedload and Bottom Sediment samples were collected in August from
three locations along the Missouri River. Samples were analyzed for Gross
Alpha, Gross Beta, Strontium-90, Strontium-89, and by Gamma Spectrometry.

Results ar2 summarized in Tables XIV thru XIX.

The following ranges of Gross Alpha and Gross Beta activities were observed in

the washload, bedload and bottom sediments.

Gross Alpha Gross Beta
Range Range
Sample Type pCi7g pCi/g
Washload 0.5+0.1 - 1.2+0.4 0.3+40.1 - 0.6+0.1
Bedload 1740.2 - 2,2+0.3 0.340.1 - 1.4+0.1
Bottom 1.9+40.3 - 2,3+0.3 0.9+40.1 - 1.3+0.1

The highest activity of Gross Alpha (2.3+0.3 pCi/g) was seen in the Bottom
sediment at sample location A (0.6 river miles upstream of discharge north
bank). The highest activity of Gross Beta (1.4+0.1 pCi/g) was seen in the Bedload

sediment at samcle location C (1.0 river miles downstream of discharge nortn

bank).

No Strontium-89 or Strontium-90 was detected in the washload, bedload, or

bottom sediments ccllected during the third quarter of 1987,

Gamma Spectralanalysis of the sediment samples collected during this report
period are detailed in Tables XV, XVII and XIX, and are consistent with previous

data.

-20-




TABLE XIV

WASHLOAD SEDIMENT

Sample Collection Radiochemical Analysis pCi/g (dry)
Identification Date Gross Alpha Gross Beta Strontium-90  Strontium-89

CA-AQS-A 08/19/87 0.6+0.2 0.34+0.1 <0,20 <0.30
CA-AQS-C 08/19/87 0.5+0.1 0.4+0.1 0.20 <0,30

CA-AQS-D 08/20/87 1.2+0.4 2.6+0.1 <0.20 <0.30

3t




TABLE XV

WASHLOAD SEDIMENT

GAMMA SPECTROMETRY

e - pCi/g (dry) g
Sample Date Cr-51 Cs-134 Cs-137 Co-58 Mn-54 Fe-59 Zn65 Co-60 Ba,J.a-140 Zr,Nb-95
Identification Collected 0.004* 0.03* 0.04= 0.02* 0.02* 0.02% 0.05= 0.02+% 0.01* 0.08*
(‘_A_,’.\QS_/\ ()8/]9/87 - w e - " -n - . - " - - w
(jA_/\QS_(‘ 03“9/37 * " * * % * " e » " - * " %
CA-AQS-D 08/20/87 *» L * . % * * * *n * % * % * %

" *Lower limit of detection
* % Less than lower limit of detection




TABLE XVI
BEDLOAD SEDIMENT

Sample Collection Radiochemical Analysis pCi/g (dry)
__Identification _ Date Gross Alpha Gross Beta Strontium-90  Strontium-89
CA-AQS-A 08/19/%7 0.7+0.2 0.3+0.1 <.20 <0.30
CA-AQS-C CE/12/87 2,.2+0.3 1.6+0.1 <0.20 <0.30
CA-40S8-D 08/20/87 1.5+0.3 1.240.1 <0.20 <0.30



TABLE XVII

BEDLOAD SEDIMENT

GAMMA SPECTROMETRY

- pCi/g (dry)

Sample Date Cr-531 Cs-138 Cs-137 Co-58 Mn-58 Fe-59 Zn65 Co-60 Ba,la-140 Zr,Nb-95
Identification Collected 0.004* 0.03* 0.04* 0.02* 0.02* 0.05* 0.02% 0.01* 0.08*
CA-AQS-A 08/19/87 . » .o .. - . . . *w »*
CA-AQS-C 08/19/87 "% % 0.12+0.02 . *» * % - . x .
CA-AQS-D 08/20/87 *n *® 0.0‘):0.0'i * * * % *n % % * %

*Lower limit of detection
* %*Less than lower imit of detection



TABLE XVIII
BOTTOM SEDIMENT

Sample Collection Radiochemical Analysis pCi/g (dry)
Identification Date Gross Alpha Gross Beta  Strontium-90  Strontium-89
CA-AQS-A 08/19/87 2.3+0.3 1.3+0.1 <0.20 < 0.30
CA-AQS-C 08/19/87 1.940.3 1.0+0.1 <0.20 < 0.30
CA-AQS-D 08/20/87 2.0+0.3 0.9+0.1 <0.20 < 0.30

2%



TABLE XIX

BOTTOM SEDIMENT

GAMMA SPECTROMETRY

L el 1y e pCi/g (dry)

Sample Date Cr-51 GCs-138 Cs-137 Co-58 Mn-54 Fe-59 Zn65 Co-60 Ba,la-140 Zr,Nb-95
Identification Collected 0.004* 0.03* 0.04* 0.02 0.02*« 0.02* 0.05* 0.02* 0.01* 0.08*
CA-AQS-A 08/19/87 5 * % 0.06+0.01 el * * % L LR * * "
CA-AQS-C 08/19/87 " e 0.12+0.01 *e *® * % L * * % *
CA-AQS-D 08/20/87 e "8 * % . % * % * * % *n * % *n

; *Lower limit of detection
* %L ess than lower limi! of detection



8.6 Fish

Fish were collected during the quarter from three collection locations. Types of
fish collected during this quarter were: freshwater drum, blue sucker, flathead
catfish, shortnose gar, carp, longnose gar, bigmouth buffalo, river carpsucker,
channel catfish, blue catfish, smallmouth buffalo, and gizzard shad. Gross
Alpha, Gross Beta, Strcntium-90, Strontium-89 and Gamma Spectralanalysis
were performed on all fish collected each month. Results are presented in
Tables XX thru XXV, The activity levels are consistent with the preoperational

data.

Gross Alpha activity during this quarter rarged from less than 0.3 pCi/g to
1.240.2 pCi/g. Gross Beta activities ranged from a low of 2.3+0.1 pCi/g (sample
CA-AQF-C, shortnose gar collected 07/09/87) to a high of 8.5+0.2 pCi/g (sample
CA-AQF-D, carp, collected 07/07/87). Gross Alpha and Gross Beta activities
seen in fish samples can be attributed to naturally occurring isotopes (e.g.

Potassium-40),

All fish data for Strontium-90 and Strontium-89 were below the lower limits of

detection of 0.20 pCi/g and 0.30 pCi/g, respectively.

Results of Gamma Spectralanalysis may be found in Tables XXI, XXIII, and XXV,

"



TABLE XX

FISH - CA-AQF-A

Grams

Collection Wet Dry Radiochemical Analysis pCi/g (dry)
Sample Identification Date Weight Weight Gross Alpha Gross Beta Strontium-90 Strontium-89

arp 0.30

]
I‘ iver | Aq.’A
Mhortnose (

| y
LONEZNose

Bigmouth

Freshwater Drun
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TABLE XXI

FISH - CA-AQF-A

GAMMA SPECTROMETRY

pCi/g (dry)
Sample Date Cr-51 Cs-13%8 Cs-137 Co-58 Mn-5% Fe-59 Zn65 Co-60 Ba,la-140 Zr,Nb-95
Identification Collected 0.004* 0.03* 0.04* 0.02* 0.02* 0.02* 0.05* 0.02+ 0.01* 0.08*
Carp 07/09/87 » % . - . % - - * % * % * *x
River Cdrpsud(cr 07/09/87 - n . LR LR e LR -n LR e 'y
Shortnose Gar 07/09/87 - . . * " » - . .- - -
Longnose Gar 07/09/87 - * % * % *w * "% * ** *x *
Bigmouth Buffalo 07/09/87 L *n LR * x * * " x * -~ » %
Longnose Gar 08/19/87 * . - . . . . »n - e
Shortnose Gar 08/19/87 _— *w * % - - *n - - -
Carp 08/19/87 * % * " L - ** L e - LR * %
Freshwater Drum 08/19/87 * * * o . * - -~ * % * %
Smallmouth Buffalo 08/19/87 * .o *® . LR » . *x *x -
Gizzard Shad 09/09/87 L * " " * . n * % " *n *x »*
Carp 09/09/87 . * % % . o * * % » o *
Blue Catfish 09/09/87 *w LR LR . " - L * . *n L
Channel Catfish 09/09/87 *n L *n " % ** * % * % * % **
Longnose Gar 09/09/87 *e *n *n * % *w * " * * % * % *w

*Lower limit of detection
® %L ess than lower limit of detection



TABLE XXHI

FISH - CA-AQF-C

-O{ -

Collection WetGramshry Radiochemical Analysis pCi/g (dry)
Sample Identification Date Weight  Weight Gross Alpha Gross Beta Strontium-90 Strontium-89
Carp 07/09/87 1016 247 <0.3 3.6 + 0.1 < 0.20 < 0.30
Bigmouth Buffalo 07/09/87 1135 273 0.8 + 0.2 8.0 + 0.2 <0.20 < 0.30
River Carpsucker 07/09/87 418 100 0.7 + 0.2 7.6 + 0.2 <0.20 < 0.30
Shortnose Gar 07/09/87 1384 529 0.3 + 0.i 2.3 « 0.1 <0.20 < 0.30
Longnose Gar 07/09/87 1289 459 0.4 + 0.1 5.6 + 0.2 <0.20 < 0.30
Carp 08/19/87 9%1 205 0.4 + 0.1 7.4 + 0.2 <0.20 < 0.30
Longnose Gar 08/19/87 1572 549 <0.3 6.1 + 0.2 <0.20 < 0.30
Shortnose Gar 08/19/87 1816 635 0.3 + 0.1 5.8 + 0.1 <0.20 < 0.30
River Carpsucker 08/19/87 636 140 0.4 + 0.2 6.8 + 0.2 <0.20 < 0.30
Gizzard Shad 08/19/87 879 241 0.5 + 0.2 8.0 + 0.2 <0.20 < 0.30
Caip 09/09/87 842 224 <0.3 6.6 + 0.2 <0.20 < 0.30
Blue Catfish 09/09/87 1689 bi4 <0.3 7.1 + 0.2 <0.20 < 0.30
Freshwater Drum 09/09/87 845 246 0.3 + 0.1 5.8 + 0.2 <0.20 < 0.30
Flathead Catfish 09/09/87 1233 281 <0.3 6.2 + 0.2 <0.20 < 0.30
Gizzard Shad 09/09/87 1006 319 0.3 + 0.1 5.9 + 0.2 <0.20 < 0.30
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Samplie Date
Identification Collected
Carp 07/09/87
Bigmouth Buffalo  07/09/87
River Carpsucker  07/09/87
Shortnose Gar 07/09/8”
Longnose Gar 07/09/87
Carp 08/19/87
Longnose Gar 08/19/87
Shortnose Gar 08/19/87
River Carpsucker  08/19/87
Gizzard Shad 08/19/87
Carp 09/09/87
Blue Catfish 09/09/87
Freshwater Drum 09/09/87
Flathead Catfish 09/09/87
Gizzard Shad 09/09/87

*Lower hinit of detection
® %] ess than lower limit of detection

TABLE XX

FISH - CA-AQF-C

GAMMA SPECTROMETRY

pCi/g (dry)

Cr-51 Cs-134 Cs-137 Co-58 Mn-54 Fe-59 Zn-65 Co-60 Ba,La-140 Zr,Nb-95
0.004* 0.03* 0.04* 0.02+% 0.02* 0.02+% 0.05% 0.02*% 0.01* 0.08*
.n LR 3 - n LR L L -n - - -
.- n -e e -n LR .- -n “.-w - -
L -n L L - *n - n LR LR LR
-» L - x L L LR -e - w n -n
-n -n L - - .-n e e .- e - "
LR LR - - n -n LR " x LR L - n
L - n - LR - " - L - - n L
LR -w . LR - % L3 - n LR L .- n
LR - L LR -n L LR g -n .- - n
“-n - » - n .-w - n LR LR L - -
- n L -n - -n LR LR - - - "
- -n L -n . *x -n - n .- L
-n e . - w. -n -n e - -n -n
LR LR LR - -n - .. - w - L
.- . . L " r - n - LR -n ,-n *x



Sample Identific

ation

TABLE XXIV

FISH - CA-AQF-D

Grams
Wet
nght

Collection

Date

Dry

Weight Gross Alpha

Radiochemical Analysis pCi/g (dry)
Gross Beta Strontium-90

Strontium-89
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. TA’LE XXV

FISH - CA-AQF-D

GAMMA SPECTROMETRY

*Lower limit of detection
**Less than lower limit of detection

= - - pCi/g (dry)
Sample Date Cr-51 GCs-13% Cs-137 Co-58 Mn-5%% Fe-59 Zn55 Co-60 Ba,La-140 Zr,Nb-95
Identification Collected 0.004* 0.03* 0.04* 0.02* 0.02# 0.02+= 0.05* 0.02* 0.01+ 0.08*

Channel Catfish 07/07/87 . - * . . . » - % * %

Carp 07/07/87 - - - . w - - - w - - %

Shortnose Gar 07/07/87 L *w . . . % . x o - -

Longnose Gar 07/07/87 *n - - - . . . x - *n -

Blue Sucker 07/07/87 . w - . . - - - .- % _—

S’thw Gar 08/20/87 - LR * L LR LR LR *n L] LR

River Carpsucker 08/20/87 i *n L * * . *n " * -

Gizzard Shad 08/20/87 - - . -~ - . » * % - -

Carp 08/20/87 - . *n _— - - - - *x -

Freshwater Drum 08/20/87 *n - " % * * * % *x * * -

Channel Catfish 09/11/87 e " *n o * *u »x * % * % -

Freshwater Drum 09/11/87 e . n .. . . - *x o »u -

Carp 09/11/87 - - . - . * - - - -

River Carpsucker 09/11/87 "o *n " e . n . » * . . % wx -

Gizzard Shad 09/11/87 *n . *x *» ** - - * % ™ %
\
\
|
\



8.7

Milk

Milk samples were collected from two locations, the Green Farm and the
Schneider Farm. The Green Farm supplies cow's milk while the Schneider Farm
provides both cow's milk and goat's milk. Analyses for lodine-131, elemental
Calcium, Strontium-90, Strontium-89 and Gamma-emitting isotopes were
performed on all milk samples. Tables XXVI and XXVII present results of these

analyses.

No lodine-131 above the lower limit of detection (0.5 pCi/l) was detected in the

milk samples during this period.

All of the milk samples collected during the third quarter were below the lower

limit of detection of 2.0 pCi/l for Strontium-89 and 1.0 pCi/l for Strontium-90.

No gamma-emitting isotopes of interest were detected in any of the milk

samples.

<34-



. TABLE XXVI

FRESH MILK

Radiochemical
Collection lodine-131 Calcium Strontium-90 Strontium-89
Date pCi/l mg/l pCi/l pCi/l
Green Farm (M-1)
07/14/87 < 0.5 1100 < 1.0 < 2.0
07/28/87 <0.5 1500 <10 < 2.0
08/11/87 <0.5 860 <1.0 < 2.0
08/25/87 <0.5 1260 <1.0 < 2.0
09/08/87 0.5 760 <1.0 < 2.0
09/22/87 0.5 1000 <1.0 < 2.0
Schneider Farm (M5A)
07/12/87 0.5 1000 <1.0 < 2.0
. 07/25/87 <0.5 1400 <1.0 2.0
08/11/87 <0.5 840 <1.0 <20
08/23/87 <0.5 1220 1.0 <2.0
09/08/87 <0.5 740 <1.0 <20
09/21/87 <0.5 1190 1.0 < 2.0
Schneider Farm (M5B)
07/12/87 <0.5 1100 <1.0 <2.0
07/25/87 <0.5 1400 <l.0 <20
08/11/87 <0.5 1100 <l1.0 2.0
08/24/87 <0.5 1600 <1.0 2.0
09/08/87 <0.5 1170 <1.0 2.0
09/21/87 <0.5 1450 <1.0 < 2.0
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TABLE XXV
MILK

GAMMA SPECTROMETRY

pCi/l
Sample Date Cr-51 GCs-138 Cs-137 Co-58 Mn-5% Fe-59 In-65 -0-60 Ba,La-140 Zr ,Nb-95
Identification Collected 9.5 10% 2% 2" 3= 16* 5% 4 = l ’8"

Green Farn

'. limit of detection
e than lower Limit of detection




8.8

Vegetation

Vegetation samples were collected from three (3) sampling locations during the
third quarter of 1987. Vegetation samples consisted of lettuce, mustard greens,
turnip greens and cabbage collected from the Beazley, Becker and Meehan
Farms. All vegetation sanples were analyzed for Gross Alpha, Gross Beta,
lodine-131 and by Gamma Spectrometry. Results are presented in Tables XXVIII

and XXIX.

Gross Alpha activity ranged from less than lower limit of detection (0.3 pCi/g) to
a high of 0.8+0.2 pCi/g at the Beazley Farm (CA-FPL-V3, Mustard Greens)
collected on 07/21/87. These Gross Alpha activities are consistent with the

levely found during monitoring in previous years.

Gross Beta activity observed in the vegetation samples ranged from 1.1+0.1

pCi/g to 22.2+0.3 pCi/g.

‘0 gamma emitting nuclides of interest were detected in the vegetation samples

collected during the third quarter of 1987,

-37.



TABLE XXYIII

VEGETATION ‘

Sample Identificatior; Sample Radiochemical Analysis (giﬁ;

Date Collected Location Gross Alpha “Gross Beta odine-

CA-FPL-V3

Lettuce

07/21/87 Beazley Farm <0.3 8.5 + 0.2 <0.03

CA-FPL-V3

Turnip Greens

07/21/87 Beazley Farm 0.6 + 0.1 5.7 + 0.2 <0.03

CA-FPL-V3

Cabbage

07/21/87 Beazley Farm < 0.3 5.9 + 0.2 <0.03

CA-FPL-V3

Mustard Greens

07/21/87 Beazley Farm 0.8 +0.2 17.1 + 0.3 <0.03

CA-FPL-V3

Turnip Greens

08/24/87 Beazlev Farm <0.3 6.0 + 0.2 <0.03 ‘

CA-FPL-V3

Lettuce

08/24/87 Beazley Farm 0.4 + 0.1 16.1 + 0.3 0.03

CA-FPL-Vé6

Lettuce

07/21/87 Becker Farm <0.3 15.7 + 0.2 <0.03

CA-FPL-Vé6

Turnip Greens

07/21/87 Becker Farm <0.3 9.4 + 0.2 0.03

CA-FPL-V6

Cabbage

07/21/87 Becker Farm 0.3 12,6 + 0.2 <0.03

CA-FPL-V6

Mustard Greens

07/21/87 Becker Farm 0.3 9.6 + 0.2 0.03
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TABLE XXVIII (Cont.)

VEGETATICN

Sample Identification; Sample Radiochemicai Analysis (pCi/g)
Date Collected Location Gross Alpha _(ross Beta lodine-]3]

CA-FPL-V6
Cabbage

o 4




TABLE X XIX
VEGETATION

GAMMA SPECIROMETR Y

L e ETER T T T T plilg
Date Cr 31 Csih Cs- 137 Co-5% Mn 54 Fe 9 70-65 Co60  Bala idd Ze Nb 95

Collected 0004 0029  0.080* 0020 0.021* 0.0°1* 0060  0.063* 0.075* 0.066*

Be Farm
l"".? 07/‘7'/57 -» L - L -» LR - - -n -
Turmp Greens 07/21/87 .- .. .e - - - e - .. .-
(\"N"‘S' (’}/"”187 - - L L L .. - -e - .
NMustard Greens 07/21/87 .. - L -w -w -n - - - -
'"”"p Greens 08/26/87 e .. .- .-e .r L .e -w - L
Lettuce 08/26/%7 LR .- - - .. .. - - - -

Becker Farm
,‘ Lettuce 07/2|,‘5} -e - - - -s -e - e -n e
S ]un'p(_,'ms 07/21/87 -n - . -w .. - - - .. ..
(Jbb“f ,7/“]/87 - - - - -n - - .. LR -
Mustard Greens 07:’1':’87 - - - .-w e .-n -n - -» .
(‘bbdg? ()3/)./3/ -n .0 - -e - - - -» -r -
(*dbbag" 09/ 18/87 e - .- . - - - e .. .-

Meechan Farm
Lettuce 07/21/87 .- .- .- .. - . .e - - ..
T'.»"‘p(,".,_."s g]/)]/s] LR -. - LR - -n - -s .. -
(‘,abbagr 07/:",/57 .. .. . e -. .. -n - - -n
Mustard Greens 07/21/87 e .s .. o .. e e oe .o -
‘[w"“, Greens 03/}./37 .- - - .-w - - - - - s
Mustard Greens 08/26/87 .-w .. - e .- - .. - - e
Cabbagr 09/18/8/ .. .. .- .- .. .. - LR - .

*Lowet limit of detection (LLD)
**Less than lower limit of detection



APPENDIX A

Results of the EPA Cross-Check Program

1987




1/87

3/87

- -
87

Date

EPA CROSS-CHECK PROGRAM

Gross Alpha and Gross Beta in Water

1987

Parameter

EPA
Known Value
pCi/l* lo

Gross Alpha

Gross Beta

Gross Alpha

Gross Beta

Gross Alpha

Gross Reta

Gross Alpha

Gross Beta

11

+

5

CEP
Reported Value
pCi/l *+ 20
12 + 2
1242
12+ 2
22 + 6
25 + 6
274+ 7
4+ 2
4+ 2
4+ 2
I"O;
9.4+ 4
8+ 4
11+2
1l + 2
12+ 2
1,0(\
18 3 6
19 + 6
4 + 2
§+ 2
6+2

I+



Date

2/87

EPA CROSS-CHECK PROGRAM

1987

Gamma in Water

EPA
Known Value
Parameter pCi/ltl g
Cobalt-60 50.0 + 5.0
Zinc-65 91.0 + 5.0
Ruthenium-106 100.0 + 5.0
Cesium-134 59.0 + 5.0
Cesium-137 87.0 + 5.0
Cobalt-60 64 + 5
Zinc-65 10 +5
Ruthenium-106 75+5
Cesium-134 40+ 5
Cesium-137 80+5
Chromium-351 41 + 5§
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93.0 + 5.0
105.0 + 5.0
108.0 + 5.0
61.0 + 3.0
57.0 + 2.0
60.0 + 3.0
109.0 + 6.0
98.0 + 6.0
102.0 + 5.0
69+ 5
692 5
71+5

oneN
1+
w o L

80+ 5
75% 8
7158
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00 WO
IERERE S

[~

00 00 OO
N

EREEES

&=
o & N
ERERE

-

& &



EPA CROSS-CHECK PROGKAM

1987

Tritium in Water

EPA CEP
Known Value Reported Value

Date Parameter pCi/lt 10 _pCi/l +20
2/87 Tritium 4208 + 421 4600 + 500
4510 + 500

4320 + 500

6/87 Tritium 2895 + 357 2866 + 285
283] + 288

2792 + 288
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EPA CROSS-CHECK PROGRAM

1987

Strontium In Water

EPA CEP
Known Value Reported Value
Date Parameter pCi/l*tlo pCi/l+ 20

2/87 Strontium-89 25+ 5 15+ 5
: £

20+ 5

Strontium-90 25 + 1.5 22+ 5

. 24 + 6

24 + 5
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EPA CROSS-CHECK PROGRAM

1987

lodine-131 in Water

EPA CEP

Known Value Reported Value

Date Parameter pCi/lt 1o __PCi/l*20
8/87 High Level 8 + 6 43 + 5
h‘; +3

46-




EPA CROSS-CHECK PROGRAM

1987

Radionuclides in Milk

EPA CEP

Known Value Reported Value

Date Parameter pCi/l+1 0 pCi/l+t20

6/87 Strontium-90 35+ 1.5 29 + 3
28 %3
32+ 3
Cesium-137 74 + S 75+ 2
- 77 + 2
70 + 2



EPA CROSS-CHECK PROGRAM

1987

lodine-131 In Milk

)

~

0o

~

EPA
Known Value
Parameter _pCi/ltlo
Low Level 9.0 + 0.9
High Level 59 + 6

e«

CEP
Reported Value

__PCi/ll*20

o0 00 O
OO0
W e O

B ERE
QO »-

64
53

I+1+ |+
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Abstract

Controls for Environmental Pollution, Inc (CEP) has conducted a radiological environmental
monitoring program (REMP) for Union Electric Company (UEC), Callaway Plant, Unit !,
since May 5, 1983, This quarterly report presents data for the months of October,

November and December 1287,

Evaluation of radiation levels in the environs around Union Electric Company's Callaway
Plant entailed sampling at strategic points in various exposure pathways. The following
types of samples were collected and analyzed: milk, vegetation, surface water, well water,
bottom sediment, bedload sediment, washload sediment, fish, airborne particulates, airborne

radioiodine, direct radiation (TLD) and soil.

Analytical results are presented and discussed along with other pertinent information,
Possible trends and anomalous results, as interpreted by Controls for Environmental

Pollution, Inc., are discussed,



Introduction




2.0

4.0

Description of the Monitoring Program

Union Electric Company has contracted with Controls for Environmental Pollution,
Inc,, starting May, 1983, to determine the radiation levels existing in and around the

Callaway Plant area.
A summary of the Callaway Plant Monitoring Program is contained in the first quarter
report, 1987 (page 3). No changes in the monitoring program occurred during the third

quarter, 1987,

Analytical Procedures

The analytical procedures routinely used by CEP to analyze sar ples are discussed in
the First Quarter 1987 Report (pages 14 to 18). No ne'- ~nalytical methods were used

this quarter,

Sample Preparation Methods

Sample preparation methods used by CEP are discussed in the First Quarter 1987

Report (page 19’. No new sample preparation methods were used this quarter,

Major Instrumentation

Major analytical instrumentation used by CEP are discussed in the First Quarter 1987
Report (pages 20 to Z1). No new instrumentation was used for sample analysis this

quarter,

Isotopic Lower Limits of Detection and Activity Determinations

A discussion of the calculations used in determining lower limits of detection and
activity by Controls for Environmental Pollution, Inc., is found in Appendix B, First

Quarter 1987 Report,



Quality Control Program
e A h S - A -

Data Interpretations and Conclusiors




8.1

Airborne Particulates and Radioiodine

Airborne particulate samples were collected at five (5) monitoring stations on a
weekly basis from October |, 1987, through December 30, 1987. The five
airborne particulate stations were also collection sites for airhorne radioiodine

(see Table VIII).
All of the air particulate samples were analyzed for Gross Beta activity.
Gamma Spectrometry, Strontium-90 and Strontium-89 analyses were performed

on quarterly composites from each station,

The range of Gross Beta activity at each of the sampling locations follow-.

Collection Location Minimum (pCi/m3) Maximum (pCi/m3)
Site A 0.012+0.001 0.0334+0,002
Site A7 0.013+0.002 0.036+0.002
Site AS 0.01140,001 0.031+0,002
Site A9 0.015+0.002 0.037+0.002
Site B3 0.013+0.002 0.0390.002

Table VII, Gross Beta in Airborne Particulates, shows that the Gross Beta
activity ranged from a minimum at Site A8 of 0.011+0.001 pCi/m-, collected
10/01/87-10/08/87 to a maximum of 0.039+0,002 pCi/m3 at Site B3 during the

collection period of 10/29/87-11/05/87.

The highest mean Gross Beta activity during the report period was observed at
Sites A7 and A9 with mean activities of 0,02440.007 pCi/m3 and 0.02440.006

pCi/m3, respectively,



Collection Location Isotope Identified




®.

GROSS BETA IN AIRBORNE PARTICULATES (pCi/m3)

FOURTH QUARTER

-L.

1987
Weekly Mean
Gross Beta Activity
+ Standard Deviation
Collection Period Site Al Site A7 Site A8 Site A9 Site B3 of the Mean
10/01/87 - 10/08/87 0.012+0.001 0.0214+0.002 0.011+0.001 % *n 0.01 5+0.006
10/08/87 - 10/15/87 0.019+0.002 0.03640.002 0.0244+0.002 e .8 0.02610.009
10/15/87 - 10/22/87 0.017+0.002 0.0344+0.002 0.026+0.002 " LA 0.025+0.009
10/22/87 - 10/29/87 0.017+0.002  0.025+0.002  0.025+0.002  0.103+0.01%*  0.009+0.011% 0.622+0.005
10/29/87 - 11/05/87 L 0.028+0.002 0.040+0.0072 0.037+0.002 0.039+0.002 0.035+0.006
11/05/87 - 11/12/87 0.026+0.002 ol 0.020+0.002 0.0264+0.002 0.018+0.002 0.022+0.004
11/12/87 - 11/18/87 0.022+0.002 0.014+0.002 0.020+0.002 0.020+0.002 0.021+0.002 0.019+0.003
11/18/87 - 11/27/87 0.03040.002 0.018+0.002 0.027+0.002 0.027+0.002 0.021+0.002 0.025+0.005
11/27/87 - 12/03/87 0.019+0.002 0.019+0.002 0.023+0.002 0.019+9.002 0.023+0.002 0.021+0.002
12/03/87 - 12/10/87 0.025+0.002 0.025+0.002 0.025+0.002 0.025+0.002 0.026+0.002 0.025+0.001
12/10/87 - 12/17/87 0.021+0.002 0.622+0.002 0.01840.002 0.015+0.002 0.013+0.002 0.018+0.004
12/17/87 - 12/23/87 0.026+0.002 0.029+0.002 0.030+0.002 0.023+0.002 0.0284+0.002 0.027+0.003
12/23/87 - 12/30/87 0.033+0.002 0.013+0.002 0.031+0.002 0.029+0.002 0.015+0.062 0.024+0.009
Mean Gross Beta
Activity + Standard
Deviation of
the Mean 0.022+0.006 0.024+0.007 0.02340.005 0.024+0.006 0.023+0.008

*Invalid sample, one day sample (48.1 m?3) - not included in mean

* *No sample from station

Anvalid sample, one day sampling (69.2 m3) - not included in mean



TABLE VIl
AIRBORNE RADIOIODINE (pCi/m3)
FOURTH QUARTER

1987

Collection Period Site A Site A7 Site A3 Site A9 Site B3

*No lodine-131 detected above 0.006 pCi/m )
9No sample collected from station

blnvalid sample




8.2

Thermoluminescent Dosimetry

Thermoluminescent Dosimetry (TLD) was employed to determine direct radiation
levels in and around the Callaway Site. Calcium Sulfate:Dy phosphor TLD chips
in black polyethylene pouches were placed in plastic holders with areas ! and 2
containing 0.022 inch copper shielding and areas 3 and 4 containing 0,093 inch
copper shielding. The TLD's were placed at 52 locations and exchanged
quarterly. (Beginning with the third quarter, 1987, the TLD's are being

exchanged quarterly instead of monthly as they have been in the past.)

Data appearing in Table IX is the result of reading and averaging the four
quadrants of each TLD chip. Transit control dosimeters were used to determine
dosage received during shipment and were subtracted from the gross readings
obtained for each monitoring site, Net exposures were obtained by normalizing

the total exposures to a 90-day quarter (standard quarter),
Exposure levels for all monitoring locations during the fourth quarter, 1987, are

consistent with background levels detected during the preoperational monitoring

program and with levels seen during previous quarters,

oD



TABLE IX

THERMOLUMINESCENT DOSIMETRY

FOURTH QUARTER 1987

Station
Identification Collection Location
CA-IDM-| 10.6 Mi NW, City Limits of Fulton on Hwy 2
CA-IDM-2 6.6 Mi NW, Smola Farm
CA-IDM-3 1.6 Mi NW, Callaway Electric Cooperative
Utility Pole No, 18450
CA-IDM-4 1.9 MI N, 0.6 miles East of the O and CC
Junction
CA-IDM-5 1.3 Mi ENE, Primary Meteorological Tower
CA-IDM-6 1.8 Mi W, Akers Farm
CA-IDM.7 1.2 Mi §, Callaway Electric Cooperative
Utility Pole No, 18715
CA-IDM-8 2.9 Mi §, Callaway Electric Cooperative
Utility Pole No. 06823
CA-IDM-.9 3.7 Mi'S, NW Side of the Heavy Haul Road

CA-IDM-10

CA-IDM-1!

CA-IDM-12

CA-IDM-13

CA-IDM-14
CA-IDM-!5

CA-ID\-16

and 94 Junction

4.0 Mi SE, Callaway Electric Cooperative
Utility Pole No, 12179

3.0 Mi SE, City of Portland

5.3 Mi SE, 0.6 miles South of the 94 and
Junction

5.6 Mi ESE, | mile South of 94, 0.75 miles
East of the D and 9& Junction

5.2 Mi ESE, SE Side of Intersection D and 9%
4.2 Mi ESE, Lamb Farm

4.1 MI ENE, Callaway Electric Cooperative
Utility Pole No, 1297¢
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Field
Time

(Days)

90.83

921.04
838.80

89.91
89.94%

91.0

89.01
89.01
89.95

89.95
89.02

89.02

29.94
89.94

89.9¢4

89.94

Net
Total Exposure

Exposure (mRem/Std

(mRem * 20) Qtr * 20)
195146 1934 16
186 + 2.6 184 + 2.6
19.0 + 1.8 190 + 1.8
13.6 +29 13,6+ 29
1604+ 1.9 1604 1.9
166+ 1.6 164 + 1.6
15.0 « 1.7 !5.2’.
195+ LS 19.5 4 1.
180+ 1.6 18.0 + 1.6
166 + 0.9 166+ 0.9
234 1.0 215+ 1.0
1974 2.5 19.9 + 2.8
121 ¢ 1.9 170 & 1.5
17,3 + 2.1 17.3 + 2
122422 17,24 2.2
16,64 + 1.6



TABLE IX (Cont.)
‘ THERMOLUMINESCENT DOSIMETRY
FOURTH QUARTER 1987

Net
Field Total Exposure
Station Time Exposure  (mRem/Std
Identification Collection Location (Days) (mRem t 20) Qtr* 20)
CA-IDM-17 4.0 Mi E, 0.5 miles East of D, 1.5 miles South
of D and O Junction 89.94 8.2+ 1.8 18,2+ 1.8
CA-IDM-18 3.8 Mi ENE, 0.4 miles South of the D and O
Junction 89.94 17.6 + 1.3 176 + 1.3
CA-IDM-19 4.2 Mi NE, Rivera Farm 89.94 20.8 + 2.4 20.8 + 2.4
CA-IDM-20 4.8 Mi NE, Callaway Electric Cooperative
Utility Pole No, 12630 89.92 16.8 + 1.7 16.8 + 1.7
CA-IDM-21 3.8 Mi NNE, Callaway Electric Cooperative
Utility Pole No. 19100 89.91 19.2 + 1.7 19.2+ 1.7
‘ CA-IDM-22 2.5 Mi NNE, Lost Canyon Lakes $9.91 190410 19,0 s 1.0
CA-IDM-23 6.7 Mi NNE, City of Yucation 89.92 17.1 + 1.3 17.1 & 1.3
CA-IDM-24 7.0 Mi NE, Bahr Bros. Farm 89.97 6.2+« 1.0 6.2+ 1.0
CA-IDM-25 8.7 MI E, Callaway Electric Cooperative
Utility Pole No. 11295 29.94 15.5 + 2.0 15.5 + 2.0
CA-IDM-26 12,1 MiE, Town of Americus 89.93 123+ 1.2 12,3 + 1.2
CA-1DM-27 9.5 Mi ESE, Town of Bluffton 89.94 Missing
CA-IDM-28 3.3 Mi SE, Callaway Electric Cooperative
Utility Pele No, 06896 89.01 18.9 + 1.1 19.1 » 1.}
CA-IDM-29 2.7 Mi SSW, Callaway Electric Cooperative
Utility Pole No. 06851 $9.95 164+ 1.5 164+ 1.5
CA-IDM-30 4.5 Mi SSW, City of Steedm -» $9.10 16,6 + 2.1 16.8 » 2.1
CA-IDM-3] 7.6 Mi SW, City of Mokane 89.09 17.8 + 1.6 18.0 +» 1.6
CA-IDM-32 5.1 Mi WSW, D, Bartley Farm 90.82 17.1 + 1.8 16.9 « 1.8
CA-IDM-33 7.3 Mi W, City of Hams Prairie 90.8!1 17.8 + 1.4 17,6 + 1.4
‘A-IDM-M 9.5 Mi WNW, 2.5 miles South of O and C
Junction 90.82 179+ 1.3 17.7 » 1.3

ol =




TABLE IX (Cont.)
THERMOLUMINESCENT DOSIMETR Y

FOURTH QUARTER 1987

Net
Field Total E xposure
Station Time E xposure (mRem/Std
Identification Collection Location (Days) (mRem * 20) Qtr * 20)




TABLE IX (Cont.)

‘ THERMOLUMINESCENT DOSIMETR Y
FOURTH QUARTER 1987

Net
Field Total Exposure
Station Time Exposure  (mRem/Std
Identification Collection Location (Days) (mRem + 20) Qtr * 20)
CA-IDM-49 1.7 Mi E, Callaway Electric Cooperative
Utility Pole No. 06959 89.95 20.6 + 2.2 20.6 + 2.2
CA-IDM-50 l.1 Mi SSE, Heavy Haul Road, Intake/Discharge
Pipeline \larker 89.01 21,3422 21.3 + 2.2
CA-IDM-5] 0.7 Mi SE, Located in the "Y" of the Railroad
Spur, NV/ of Sludge L zgoon 89.87 21,2+ 1.8 21.2+ 1.8
CA-IDM-52 0.3 MI ESI, Light Po'e near the East Plant
Security Fence 88.69 17.7 + 4.6 18.0 + 4.7
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$.3 Well Water




TABLE X

WELL WATER

-S[.

Sample Collec tion e Radiochemical Analysis (pCi/l)
ldentification ____Date _Gross Alpha Gross Beta Tritium Strontium-90 Strentium-89
CA-WWA-DOI 10/:3/87 3.0+ 1.4 < 3.0 < 500 < 1.0 < 1.3
CA-WWA-DOI 11/20/87 3.8 + 1.4 < 3.0 < 500 < 1.0 <15
CA-WWA-DOI 12/07/87 3.2+ 1.6 < 3.0 < 500 <1.0 < ¥
CA-WWA-FO5 10/:3/87 <20 9.4 + 0.7 < 500 <1.0 < 1.5
CA-WWA-FO5 11/05/87 1.7 « 1.4 .5 +« 0.5 < 500 < 1.0 < 4.5
CA-WWA-FOS5 12/07/87 1.2 + 0.7 1.4 + 0.5 < 500 < 1.0 < 1.5
CA-WWA-FI5 10/13/87 2.2+ 1.3 5.8 + 0.6 < 500 < 1.0 ‘1.5
CA-WWA-FI5 11/05/87 3.2 4 1.3 8.0 + 0.6 < 500 < 1.0 < 1.5

CA-WWA-F15 12/07/87 3.5 « 1.7 6.3+ 0.6 < 500 <1.0 < 1.5



TABLE XI1

WELL WATER

GAMMA SPECTROMETR Y

Sample Date : ‘0-60) Ba,La-180 Zr Nb-95
ldentification Collected ¢ | . ; 5. u= g

limit of detection

s than 'H"l'l ll“»;[ of deteg tion




8.%

Surface Water

Surface water samples were collected from three locations on a monthly basis.
Samples were analyzed for Gross Alpha, Gross Beta, Tritium, Strontium-90,
Stront.um-89, and by Gamma Spectrometry. Results are summarized in Tables

XII and XIII.

Gross Alpha and Gross Beta analyses of surface water samples showed a range of
activities from less than 2.0 pCi/l to 4.7+1.5 pCi/l and 4.3+0.5 pCi/l to 16.0+1.0
pCi/l, respectively. The positive Gross Alpha and Gross Beta activities can be
attributed to naturally occurring isotopes, such as Potassium-40, and ar

consistent with the preoperationa! data.

All Tritium data from surface water samples were below the lower limit of

detection (500 pCi/l).

No Strontium-89 or Strontium-90 was detected in any of the surface water

samples collected this quarter,

Gamma Spectralanalysis of surface water samples showed no detectable activity

from isotopes of interest,

«}7s
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TABLE Xii

SURFACE WATER

Sample Collection - = Radiochemical Analysis (pCi/l)
Identification Date ~ Gross Alpha _ Gross Beta Tritium Strontium-90 Strontium-89
CA-SWA-SO1 10/13/87 < 2.0 7.9 + 0.7 < 500 <1.0 <1.5
CA-SWA-S0; 11/10/87 4.0 + 1.4 4.3 + 0.5 < 500 <1.0 <1.5
CA-SWA-S01 12/07/87 3.2+ 1.6 5.9 + 0.6 < 500 <1.0 <1.5
CA-SWA-S02 10/13/87 3.6 + 1.5 16.0 + 1.0 < 590 <1.0 8.3
CA-SWA-S02 11/10/87 4.7 + 1.5 5.5 + 0.6 < 500 <1.0 <15
CA-SWA-502 12/07/87 <20 5.3 + 0.6 < 500 <1.0 3 5
CA-SWA-S03 10/13/87 < 2.0 5.5 + 0.6 < 500 <1.0 L A3
CA-SWA-S03 11/04/87 2.0+ 1.0 6.5 + 0.6 < 500 < 1.0 < L.5
CA-SWA-S03 12/04/87 3.4 + 1.6 8.7 + 0.7 < 500 < 1.0 < 1.5

*Verified by reanalysis
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TABLE X1l

SURFACE WATER

GAMMA SPECTROMETRY

o . pCi/l
Sample Date Cr-51  Cs-134 Cs-137 Co-58 Mn-5% Fe-59 Zn65 Co60 BaLla-140 Zr,Nb-95
Identification Collecied 18= 10* 2% b i 2% ol 16% 5% G b
CA-SWA-S01 I(J/l 3/37 . . . *n " - n - n . n " P
CA-SWA-S01 11/10/87 e . ikl * e Ll *» % * *n o
CA-SWA-S0I 12/07/87 *a - * & " " *» L * * ** * ®
CA-SWA-S02 l()/|3/37 EE " - . . - n LR 'R - "
CA-SWA-S02 l|/|0/37 - - - - x - w TR - n - - e
CA-SWA-S502 12/07/87 * » ** ** * % L * LR * % " * *
CA-SWA-S03 ]C/[ }/37 - e - e - LR . - - %
CA-SWA-S03 11/04/87 . # .» . % " * . » * * . x * *
CA-SWA-S03 "/()1‘/37 . " " " - *x *» * o xS -

*Lower limit of detection

* %] ess than lower imit of detection



Sediment

Washload, Bedload and Bottom Sediment samples were collected in November
from three locations along the Missouri River. Samples were analyzed for Gross
Alpha, Gross Beta, Strontium-90, Strontium-89, and by Gamma Spectrometry,

Results are summarized in Tables XIV thru XIX.

The following ranges of Gross Alpha and Gross Beta a..tivities were observed in

the washload, bedload and bottom sediments.

Gross Alpha Gross Beta
Range Ran?e
Sample Type pCi?& pCi/g
Washload <0.3 - 1.2+1.1 <0.2 - 12,4408
Bedload <0.2 <0.2 - 0.5+0.3
Bottom 1,.840.3 - 4.0+0.6 1.240.1 - 3.0+0.2

The highest activity of Gross Alpha (4.0:0.6 pCi/g) was seen in the Bottom
sediment at sample location D (59.5 river mile: downstream of discharge south
bank). The highest activity of Gross Beta (12.4+0.8 pCi/g) was seen in the
Washload sediment at sample location D (59.5 river miles downstream of

discharge south bank),

No Strontium-89 or Strontium-90 was detected in the washload, bedlcad, or

bottom sediments collected during the fourth quarter of 1987,

Gamma Spectralanalysis of the sedimant samples collected during this report

period are detailed in Tables XV, XVII and XIX, and are consistent with previous

data.



One Shoreline sediment sample was collected on 11/09/87 and exhibited a Gross
Alpha activity of 3.4+0.4 pCi/g, and a Gross Beta activity of 2.1+0.! pCi/g.
Gamma Spectranalysis indicated a Cesium-137 activity of 0,07+0.01 pCi/g. No

Strontium-89 or Strontium-90 activity was detected.



TABLE XIV .

WASHLOAD SEDIMENT

Sample Collection Radiochemical Analysis pCi/g (dry)
Identification Date Gross Alpha  Gross Beta Strontium-90  Strontium-89
CA-AQS-A 11/12/87 < 0.3 € G2 < 0.20 < 0,30
CA-AQS-C 11/12/87 0.3 < 0.2 0.20 0.30
CA-AQS-D 11/03/87 124 1.1 12,440.8 0.20 0.30
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TABLE XV

WASHLOAD SEDIMENT

GAMMA SPECTROMETRY

§ S R S pCi/g (dry)

Sample Date Cr-51 Cs-134 Cs-137 Co-58 Mn-5% Fe-59 Za65 Co-60 Ba,La-140 Zr,Nb-95
Identification Collected 0.004* 0.03* 0.04* 0.02* 0.02* 0.02% 0.05% 0.02# 0.01# 0.08*
CA-AQS-A 11/12/87 - " " o - * " " L - *n
CA-AQS-C 11/12/87 * " R . " L - .= » " " " "
CA-AQS-D 11/03/87 *n .w - " % - » "% . w » .- n

*L ower limit of detection

® %] ess than lower imit of detection



TABLE XVI ’

BEDLOAD SEDIMENT

Sample Collection Radiochemical Analysis pCi/g (dry)
Identification Date Gross Alpha  Gross Beta Strontium-90  Strontium-89
CA-AQS-A 11/12/87 0.3 0.2 < 0,20 < 0,30
CA-AQS-C 11/12/87 0.3 0.5+0.3 < 0.20 <0.30
CA-AQS-D 11/03/87 0.3 < 0.2 0.20 < 0.5
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TABLE XVII

BEDLOAD SEDIMENT

GAMMA SPECTROMETRY

Wir 8 LPPPPINE o : pCi/g (dry)

Sample Date Cr-51 Cs-134 Cs-137 Co-58 Mn-5% Fe-59 Zn65 Co-60 Ba,la-140 Zr,Nb-95
Identification Collected 0.004* 0.03* 0.04* 0.02% 0.02% 0.02*% 0.05% 0.02*= 0.01* 0.08 =
C/\J\Q\' A ll.ll?;"«“] - - . n i e " LR . " - n
\:_A\_.,\QS_“ }’/12/37 LR w LR . . LR “w .- - n =
CI\—:\QS-D 11/03/87 . . w .. .- . L » *n “-n P

*Lower limit of detection

**] ess than lower limit of detection



TABLE XV ‘

BOTTOM SEDIMENT

Sample Collection Radiochemical Analysis pCi/g (dry)
Identification Date Gross Alpha  Gross Beta  Strontium-90  Strontium-89
CA-AQS-A 11/12/87 1.8+0.3 1,2+0.1 < 0.20 < 0.30
CA-AQS-C 11/12/87 2.340.3 1,2+0.1 < 0.20 < 0.30
CA-AQS-D 11/03/87 4.+0.6 3.0+0.2 < 0,20 0.39
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TABLF XIX

BOTTOM SEDIMENT

GAMMA SPECTROMETRY

. S __pCi/g (dry)
Sample Date Cr-51 Cs-134 Cs-137 Co-58 Mn-54 Fe-59 Zn65 Co-60 Ba,La-140 Zr,Nb-95
Identification Collected 0.004*  0.03*= 0.04* 0.02*  0.02* 0.02*  0.05% 0.02% 0.01* 0.08*
CA-AQ\‘_;\ ”/lj/g; .. .- e . x .- L " . n - - x
CA-AQS-C 11/12/87 " n " 0.05+0.01 0.25+0.07  #=» *n " " " n e
CA-AQS-D 11/03/87 " " - " ()_l')}!{)_()(, - n L *x " LR * % - n

*Lower limit of detection

* %] ess than lower limit of detection
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TABLE XX

FISH - CA-AQF-A

Grams
Collection Wet Dry . Radiochemical Analysis pCi/g (dry)
Sample Identification Date Weight  Weight Gross Alpha Gross Beta Strontium-90 Strontium -89
Freshwater Drum 10/15/87 721 217 0.3 + 1 6.2 + 0.2 < 0.20 < 0.30
Longnose Gar 10/15/87 1542 545 <0.3 7.0 4 0.2 <0.20 < 0.30
Gizzard Shad 10/15/87 1023 339 < 0.3 6.3+ 0.2 < 0.20 < 0.30
Carp 10/15/87 991 260 < 0.3 6.3 + 0.2 < 0.20 < 0.30
Blue Sucker 10/15/87 408 104 0.4 + 0.1 7.5 % 0.2 < 0.20 < 0.30
Gizzard Shad 11/12/87 496 97 <0.3 6.3 + 0.2 < 0.20 < 0.30
Freshwater Drum 11/12/87 268 55 0.3 + 0.1 4.2 + 0.1 < 0.20 < 0.30
Carp 11/12/87 561 98 0.4 + 0.1 4.8 + 0.1 < 0.20 < 0.30
River Carpsucker 11/12/87 485 97 0.3 + 0.1 7.5+ 0.2 < 0.20 < 0.30
Blue Catfish 11/12/87 421 90 0.4 + 0.1 4.8 + 0.1 < 0.20 < 0.30
Goldeye 12/03/87 1821 632 <0.3 4.3 + 0.1 < 0.20 < 0.30
River Carpsucker 12/03/87 201 54 <0.3 7.0 + 0.2 < 0.20 <0.30
Freshwater Drum 12/03/87 8030 7699 <0.3 4.4 + 0.1 < 0.20 < 0.30
Gizzard Shad 12/03/87 1660 505 <0.3 6.9 + 0.2 < 0.20 < 0.30
Shor thead Redhorse 12/03/87 687 156 <0.3 7.8 + 0.2 < 0.20 < 0.30



TABLE XXI
FISH - CA-AQF-A

GAMMA SPECTROMETRY

p('l/& ((lry)
Sample Date Cr-51 Cs-134 Cs-137 Co-58 Mn-54% Fe-59 Zin-65 Co-60 Ba,La-140 Zr ,Nb-95
Identification Collected 0.004* 0.03* 0.04* 0.02* 0.02* 0.02#% 0.05* 0.02* 0.01# J.08*

*lL¢ bt of detection
&s han lower limit of detection
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TABLE XXIHI

FISH - CA-AQF-C

Collection Wetcramshry Radiochemical Analysis pCi/g (dry)
Sample Identification Date Weight  Weight Gross Alpha Gross Beta Strontium-90 Strontium-89
Gizzard Shad 10/15/87 821 238 0.3 + 0.1 7.8 + 0.2 < 0.20 < 0.30
Carp 10/15/87 627 120 0.3 + 0.1 7.3+ 0.2 < 0.20 < 0.30
Blue Sucker 10/15/87 350 94 0.3 + 0.1 7.2+ 0.2 < 0.20 < 0.30
Longnose Gar 10/15/87 1127 382 0.3 + 0.1 6.2+ 0.2 < 0.20 < 0.30
Freshwater Drum 10/15/87 792 229 0.3 + 0.1 8.2+ 0.2 < 0.20 < 0.30
Gizzard Shad 11/12/87 402 97 0.4 + 0.1 5.7 + 0.2 < 0.20 < 0.30
River Carpsucker 11/12/87 453 100 <0.3 4.1 + 0.1 < 0.20 < 0.30
Freshwater Drum 11/12/87 349 75 0.4 + 0.1 4.8 + 0.1 < 0.20 < 0.30
Channel Catfish 11/12/87 139 51 <0.3 6.9 + 0.2 < 0.20 < 0.30
Carp 11/12/87 469 102 0.3 + 0.1 3.6 + 0.1 < 0.20 < 0.30
Freshwater Drum 12/03/87 751 174 <0.3 8.6 + 0.2 < 0.20 < 0.30
Goldeye 12/03/87 560 177 < 0.3 6.6 + 0.2 < 0.20 < 0.30
River Carpsucker 12/03/87 1376 84 <0.3 7.2+ 0.2 < 0.20 < 0.30
Gizzard Shad 12/03/87 1481 459 <0.3 7.2+0.2 < 0.20 < 0.30
Carp 12/03/87 147 25 < 0.3 4.1 + 0.1 < 0.20 < 0.30
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TABLE XXIil

FISH - CA-AQF-C

GAMMA SPECTROMETRY

pCi/g (dry)
Sample Date Cr-51 Cs-13%4 Cs-137 Co-58 Mn-5% Fe-59 Zn65 Co-60 Ba,La-140 Zr,Nb-95
Identification Collected 0.004* 0.03* 0.04* 0.02#= 0.02% 0.02# 0.05* 0.0.% cOol1* 0.08*
Gizzard Shad 10/15/87 . . n - . n * % . x * - *
Carp 10/15/87 * " * - " * L *w *n % *
Blue Sucker IO/15/37 "-n . w e e ' " x - . LR .
Longnose Gar 10/15/87 L L " n *x * *x *w *n * -
Freshwater Drum 10/15/87 * * * * % L * % *x * % » % . -
Gizzard Shad 11/12/87 . L . n . . . . % . n » -
River Carpsucker 11/12/87 i . * " * " L *x L * *» -
Freshwater Drum 11/12/87 . % *» . e . . .. . n i . -
Channel Catfish 11/12/87 . % * % . . " " " " * -
Carp 11/12/87 * " x . o * % " x * % o * %
Freshwater Drum 12/03/87 "8 e .n * . n LR . . . . x
Goldeye 12/03/87 v . x . " . x L *x *n L - » *w
River Carpsucker 12/03/87 * " * " LR » x o * % * " x
Gizzasd Shad 12/03/87 - . . - . w - - - - -
T ¢ !3;'01"37 .- n " -w .- n -n . x - n - *w e

'

*lg 1t of detection
e n lower limit of detection




TABLE XXIV

FISH - CA-AQF-D

-{{-

Collection Wet(.rnmsl'?:y Radiochemical Analysis pCi/g (dry)
Sample Identification Date Weight  Weight Gross Alpha Gross Beta Strontium-90 Strontium-89
Blue Catfish 10/13/87 920 207 < 0.3 8.2+0.2 < 0.20 < 0.30
Blue Sucker 10/13/87 644 184 0.3 + 0.1 5.8 + 0.2 < 0.20 < 0.30
Freshwater Drum 10/13/87 608 131 0.3 + 0.1 7.4 + 0.2 < 0.20 < 0.30
River Carpsucker 10/13/87 421 106 0.3 + 0.1 6.9 + 0.2 < 0.20 < 0.30
River Carp 19/13/87 661 153 0.3 + 0.1 6.9 + 0.2 < 0.20 < 0.30
Carp 11/03/87 937 275 < 0.3 4.1 + 0.1 < 0.20 < 0.30
River Carpsucker 11/03/87 641 150 < 0.3 6.8 + 0.2 < 0.20 < 0.30
Freshwater Drum 11/03/87 606 177 < 0.3 4.0 + 0.1 < 0.20 < 0.30
Bigmouth Buffalo 11/03/87 1091 252 < 0.3 5.4 + 0.2 < 0.20 < 0.30
Channel Catfish 11/03/87 613 147 < 03 2.5 + 0.1 < 0.20 < 0.30
Carp 12/04/87 829 195 3 7.14+0.2 < 0.20 < 0.30
River Carpsucker 12/04/87 483 131 < 0.3 5.8 + 0.2 < 0.20 < 0.30
Channel Catfish 12/04/87 716 146 < 0.3 7.2+ 0.2 < 0.20 < 0.30
Gizzard Shad 12/04/87 1004 177 < 0.3 6.9 + 0.2 < 0.20 < 0.30

Longnose Gar 12/04/87 2307 1812 < 03 5.1 + 0.1 < 0.20 < 0.30
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TABLE XXV

FISH - CA-AQF-D

GAMMA SPECTROMETRY

pCi/g (dry)

Sample Date Cr-51 Cs-134 Cs-137 Co-58 Mn-5%% Fe-59 Zn65 Co-60 Ba La-140 Zr,Nb-95
Identification Collected 0.004* 0.03* 0.04* 0.02* 0.02* 0.02# 0.05* 0.02* 0.01* 0.08*
Blue Catfish 10/13/87 _— _— . n *x . * - % *x * "%
Blue Sucker 10/13/87 " o n » " " " *x » " » - o
Freshwater Drum 10/13/87 . " " - " . ** " . " *
River Carpsucker 10/13/87 -n . L % * " " * * n * * "
River Cdrp 10/13/87 LR - » . n *n L *® - n * * * " .-
Carp 11/03/87 . . . x “n *w * * o ** *
maver Carpsucker 11/03/87 - “n *x .- »x * * . w * . x
Freshwater Drum 11/03/87 L *x " * o * n - LR * % LR "
Bigmouth Buffalo 11/03/87 il e e " e i *a * " *
\‘.hunnt‘l (jdth\h ll/f)'}/g? - n -n LR L L L L -n L -
Cdrp 12/04/87 " - " " - - »x " . - x
RIV(‘r Cdfp')ll('l\(‘r 12’10[“/'37 L L L LR LR * " - " L - » - w
Channel Catf sh 12/04/87 *w » o wx * " . " o »x
CI:’./J((’ Shdd 12/’()[‘/37 L L L .- * " LR L L L LR
Longnose Gar 12/04/87 " wx " " "% ww xx " * " o

=L limit of detection
Ll han lower limit of detection ‘ .



8.7

Milk

Milk samples were collected from two locations, the Green Farm and the
Schneider Farm, The Green Farm supplies cow's milk while the Schneider Farm
provide; both cow's milk and goat's milk. Analyses for lodine-131, elemental
Calcium, Strontium-90, Strontium-89 and Gamma-emitting isotopes were
performed on all milk samples. Tables XXVI and XXVII present results of these

analyses.

No lodine-131 above the lower limit of detection (0.5 pCi/l) was detected in the

milk samples during this period.

Two milk samples indicated the presence of Strontium-90. The cow's milk and
goat's milk collected on 10/11/87 from the Schneider Farm had activity of

4.2+0.5 pCi/l and 3.240.9 pCi/l, respectively.
All of the other milk samples collected during the fourth quarter were below the
lower limit of detection of 2.0 pCi/l for Strontium-89 and 1.0 pCi/l for

Strontium-90.

No gamma-emitting isotopes of interest were detected in any of the milk

samples.
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TABLE XXVI

FRESH MILK

Radiochemical
Collection lodine-131 Calcium Strontium-9¢ Strontium-89
Date pCi/l . mg/l pCi/l pCi/l
Green Farm (M-1)
10/13/87 0.5 1140 1.0 2.0
1/08/87 0.5 850 {0 2.0
2/07/87 0.5 1270 1.0 2.0
Schneider Farm (M5A)
10/11/87 0.5 930 4.2 + 0,5% 2+0
11/08/87 < G.5 900 1.0 2.0
12/07/87 0.5 1110 1.0 2.0
Schneider Farm (M5SB)
10/12/87 0.5 1150 3.2+ 0,9% 2.0

*Verified by reanalysis.
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TABLE XXVII
MILK

GAMMA SPECTROMETRY

pCi/l

Sample Da* Cr-51 Cs-13¢4 Cs-137 Co-58 Mn-54 Fe-59 Zn65 Co-60 Ba,La-1%0 Zr,Nb-95

Identification Collected 18% 10* 2% 3= 2% 3= 16* b 4= 8=
Green Farm 10/13/87 .- n " "= . - n . x * L L .
”/1)31/37 ' . n . L .- n -w - v - -

17‘/()7,/37 - " . . .. . -x -n - » e

Schneider Cow Milk 10/11/87 *n * . " e * % *» " » LR *n *
ll/()S/S7 " e . n - . n . e - - x LR

12/’)7,’87 LR .. LR L . x LR n - LR -

Schneider Goat Milk 10/12/87 "% e e e e -e " o * % *

*Lower 'imit of detection

* 8] ess than lower limit of detection



Vegetation




Sample Identification;

Date Collected

TABLE XXVIII

VEGETATION

CA-FPL-Vé
Cabbage
10/21/87

CA-FPL-V?
Cabbage
10/21/87

CA-FPL-V?
Lettuce
10/21/87

CA-FPL-V7
Spinach
10/21/87

CA-FPL-V7?
Turnip Greens
10/21/87

CA-FPL-V?
Mustard Greens
10/21/87

CA-FPL-V?
Lettuce
11/264/87

CA-FPL-V?
Spinach
11/26/87

CA-FPL-V?
Mustard Greens
11/24/87

CA-FPL-V?
Turnip Greens
11/26/87

Sample e Radiochemical Analysis (pCi/g)

Location Gross Alpha Gross Beta lodine-13]
Becker Farm <0.3 10.8 + 0.2 < 0.03
Meehen Farm < 0,3 16.6 + 0.2 < 0.03
\leehan Farm 0.3+0.2 26,0 + 0.3 < 0.03
Meehan Farm < 0.3 21.7 + 0.3 0.03
Meehan Farm 0.3 + 0.2 13.7 + 0.2 < 0,03
Meehan Farm 0.3 12,2 + 0.2 < 0,03
Meehan Farm 0.3 5.0 + 0, 0.03
Meehan Farm 0.3 14,0 + 0.2 0.03
Meehan Farm 0.3 23.3 + 0.3 3
\Meehan Farm < 0.3 17.0 « C,2 0.03
Meehan Farm £ 0.3 12,2 + 0.2 3
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TABLE XXIX

VEGETATION

GAMMA SPECTROMETRY

pCilg

Sample Dat Cr-51 Cs-134 Cs-137 Co-58 Mn-5% Fe-59 Zn65 Co-60 Ba/la-140 Zr,Nb-95
Identification Collected 0.004* 0.029* 0.040* 0.020* 0.021* 0.021* 0.060* 0.063* 0.075* 0.066*

Becker Farm

Cabbage 10/21/87 L *u ol *a " * * " " " n *»

Meehan Farm

(‘.dbbdg(‘ [/),’3;‘.’3/ .- " . n - . n . * " LR "-n -n -
Lettuce |()/21{.~’37 " n w R o .. LR . n = *» -~
Spinach 10/21/87 ke *» * * * " n L L *n - * *n
Turnip Greens 10/21/87 * . L . . % » " x - »
Mustard Greens 10/21/87 e L L LR L L * o . **
(‘.dhbdgv 11}/34‘137 . . w . LR . .- - » LR LR -»
Lettuce ”‘/")_1",’37 .= . LR .- .- LR LR " n " -
Spunu'h 11.120,/87 .- . L LR -» L L L L LR
Turnip Greens 11/264/8 * % *n L LR L . » " . . .
Mustard Greens 11/24/87 * . ol L L . » L *n " *x -

*Lower limit of detection

& 2] ess than lower himat of detection




Soil

Soil samples were collected from eleven locations during the fourth quarter of
1987. Soil was analyzed for Gross Alpha activity, Gross Beta activity and by
Gamma Spectralanalysis. Results of these analyses are found in Table XXX and

XXXI,

Gross Alpha activity in the soil samples ranged from a low of 2.6+0.3 pCi/g at
Callaway Plant Forest, Ecology Plot F1; to a high of 5.9+0.5 pCi/g at Callaway

Plant Forest, Ecology Plot F?,

Gross Beta activity ranged from 2.0+0.1 pCi/g at Callaway Plant Forest, Ecology
Plot Fl to a high of 3.5+0.1 pCi/g at Callaway Plant Forest, Ecology Plot F2 and

Ecology Plot F9.

Cesium-137 was detected in all soil samples collected during the fourth quarter
of 1987. Cesium-137 activity ranged from 0.71+0.19 pCi/g to 3.29+0.05 pCi/g.
Manganese-54 was detected in two soil samples, Callaway Plant Forest, CA-
SOL-F6 and CA-SOL-F8, No other isotopes of interest were detected in the soil

samples.

LoplansTi™ .
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TABLE XXX

Sample

Identification; Rzdiochemical Arniysis (pCi/g)
Date Collected Sample Location Gross Alpha _Gross Beta
CA-SOL-F! Callaway Plant Forest 2.6 + 0,3% 2.0 + 0,1
CA-SOL-F2 Callaway Plant Forest 2.7 + 2.2¢ 3.3 + 0.5
CA-SOL-Fé¢ Callaway Plant Forest 4.2+ 0.3¢ 2.4 + 0,1
CA-SOL-F8 Callaway Plant Forest 4.7 + 0.4% 2.7 + 0.1
CA-SOL-F9 Callaway Plant Forest 5.9 + 0.5% 3.5 + 0.1
CA-SOL-PR3 Callaway Plant Prairie 3.2 + 0.4% 23 #0.1
CA-SOL-PR4% Callaway Plant Prairie 3.7 + 0.4% 2.5 + 0.1
CA-SOL-PRS Callaway Plant Prairie 3.5+ 0,3% 2.4 + 0.1
CA-SOL-PR7 Callaway ®lant Prairie 4.2 + 0.4% 2,5 + 0.1
CA-SOL-PRI0 Callaway Plant Prairie 2.3+ 07% 2.4 + 0.1 .
CA-SOL-V3 Beazley Farm 3.7 + D.4% 3.2+ 0.1

*Verified by reanalysis.

e
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TABLE XXXI

SoIL

GAMMA SPECTROMETRY

o pCi/g (dry)

Sample Date Cr-51 GCs-134 Cs-137 Co-58 Mn-5% Fe-59 Zn65 Co-60 Bda,La-140 Zr ,Nb-95
Identification  Collected  0.004* 0.029* 0.040* 0.020* 0.021* 0.021* 0.060* 0.063* 0.075% 0.066*
CA-SOL Fl i '/(_)()‘fS] - LR |.(‘2‘.IJ.(){4 - - .. .-n LR L] L
(‘_.‘\_S\\L_'.‘z l | /()9/37 . LR 2_[,‘)_,.0.()& L Ll Ll L .r L LR
CA-SOL-Fé6 11/09/87 . **  0.7140.19 **  0.07+0.02 % b .. .. .
CA-SOL-F8 11/09/87 .n **  2.03:0.06 ** 0.05+0.02 *= " . L .
CA-SOL-F9 11/09/87 .. "% 3.2940.05 ** . .n .o . u . n " n
CA-SOL-PR3 11/09/87 .. % 1.51+0.04 w» e .n . . . .
CA-SOL-PR% 11/09/87 .o % 1.30+0.04 #» .u . .. . u L . e
CA-SOL-PR5S 11/09/87 . "% 2.094+0.07 = .. . . » .» .. .
CA-SOL-PR7 11/09/87 . **  0.77+0.02 *= . .n .. L " u .
CA-SOL-PR10 11/09/87 . e 1.55+0.06 *» " .n . " .. %
CA-SOL-V3 11/09/87 . "* 0.97+0.04 e . . e ok * » . .

*Lower limit of detection
* %] ess than lower himit of detection



APPENDIX
EPA CROSS-CHECK RESULTS

1987
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Date

4\
wo

~

EPA CROSS-CHECK PROGRAM

1987

Radionuclides in Air Filters

Known Value
pCi/filter * | 0

Parameter

EPA

CEP
Reported Value
pCi/filter + 20

Gross Alpha

Cross Beta

Strontium-90

Cesium-!37

Steoantium-90

~

Cesium-] 37
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EPA CROSS-CHECK PROGRAM

1987

Gross Alpha and Gross B-ta in Water

EPA CEP

Known Yalue Reported Value
_Date Parameter pCi/l + 1 0. _nCi/ll+ 20
87 Cross Alpha el &3 12 ¢+ 2
wuros Ret ] +« 5 22 4
of e ; 4
/27 - A & 8 4 p,
ross Bet 3 ¢ 3 12 4
: A
< - » \\. e -~
X a b
5 )9 AL g !
2™ o
Lross w“f D 5 i 1
: 7, 1
)« 3
] 7 '\ g 1
: >
" 4
Lross :rl’ t V. 5 3 4
h .
15 4
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EPA CROSS-CHECK PROGRAM

1987

Gross Alpha an ' Gross Beta in Water (Cont.)

EPA CEP
Known Value Reported Value
Date Parameter pCi/l+ 1o pCi/lt 20
1/87 Gross Alpha 7+3 6+2
8% 2
Gross Beta 19

+
-
~

|
o O
|+

I+



Date

2/87

EPA CROSS-CHECK PROGRAM

1987

e —

Gamma in Water

EPA
Known Yalue

Parameter pCi/l+ 1o
Cobalt-60 50 + 5
Inc-65 91 +

Ruthenium-106

Cesium-1 34

-

Cf?‘,;ur.'wf 3

2inc-65

-

Ruthenium-1906

Cesium-127

Chromium-5|

-48-
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o

5

L ]

O

.

|+

|+

CEP
Reported Value
pCi/lt 20

A oa N

61 + 3
57 + 2
60 + 3
109 « &
‘)S¢‘{
Tt 4
Ve +
69 + 5
69 + 5
1 + §
‘-‘.‘k
/) 2
e‘:‘l,
80 + 5
15':q
71+ 8
v’,c?
19 5 3
13':1
824+ 5
845 S
85+ 5
46 + 3

t‘
&

I+1+ 1+
-



EPA CROSS-CHECK PROGRAM

1987

Gamma in Water (Cont.)

EPA CEP

Kyown Yalue Reported Value
Date Parameter pCi/l* 1o pCi/l+ 20
10/87 Chromium-51 70 + 5 66 + 8
67 + 8
73+ 8
Cobalt-60 5+ 5 17 + 2
2 e =5
19+ 2
Zinc-65 46 + 5 55 + 15
> B
61 T 15
Ruthenium-]0¢ 6] + 5 71 + 10
i 76 + IC
79 + 10
_es m-1 34 2§ + 8 %Y + 3
26 + 3
2733
Cesium-137 5] + 5 SL o 8
-y 54 + §
59 . §

slBe



EPA €21

"-CHECK PROGRAM

1987

Tritium in Water

Parameter

EPA
Krown \ alue

gaetila

CEP
Reported Value

pCi/lt 2 o

LEDD « SO
‘Sr.—'_'Qpp
‘12‘_—<’

10 + SO
2866 + 285
2231 L 2RQ
283] + 28
799 T 22

3867 + 30¢

1925 . 00



EPA CROSS-CHECK PROGRAM

1987

Strontium In Water

Parameter B pCi/lt 1o

Strontium-89 2545
Strontiun 90 25+ 1.5
Stront -29 + <«
Strontiuni~9f 20 + 1.5

-5]-

CFp

Reported | uiue
pCi/l+ 20

15

1+ 1+ |+

j+ 1+ 14

g
g
ﬂ



EPA CROSS-CHECK PROGRAM

1987

lodine-131 in Water

EPA CEP
Known Value Reported Value

Date " Parameter pCi/l + 1o _pCi/l+ 29
3/87 Low Level ® 7.0 + 0.7 2+ 4
~ - 3
2/87 High Leve| 8 4+ ¢ 4% & §
19 T |

87 \id L 26 + € 19

*Unable to reanalyze due to half-life decay.



EPA CROSS-CHECK PROGRAM

1987

Radionuclides in Milk

EPA CEP
Known Value Reported Value

Date Parameter pCi/l* 1o pCi/l *+ 20

6/87 Strontium-90

4
4
LW I N N

Strontium-%9 £9 + § + 4

Lo I W )

S——
. &
[+ 14 |+
Lo LN B U



Date

-~lo"

EPA CROSS-CHECK PROGRAM

1987

lodine-131 In Milk

EPA
Known Value
Parameter 7 _pCi/l*t 1o

| ave 0+ 0.9

‘l

CEP

Reported Value

i/l 20
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1.0 INTROOUCTION

1.1 Purpose

Union Electric Company (UE), in response to Nuclear Regulatory
Commission /NRC) mandate, has undertaken a program to monitor the poten-
tial impacts of cooling tower drift on the local flora surrounding the VE
Callaway Plant in Callaway County, Missouri., The goals of the program
are to establish a record of baseline and operational phase vegetation
conditions at the Callaway Plant site using color infrared aerial pho-
tography, to document any naturally occurring vegetation strecs, and %o
determine if any vegetation damage can 5e attributed to operation of the
cooling tower, Interpretation of aerial pnotographs was used to prepare
this information. This was supplemented by ground truthing to assure
accurate interpretation of photographs and field phytopathological

assessment to identify the causes of any vegetation stress encountered.

Using these investigative methods, preoperational baseline environ-
mental information on the condition of vegetation at the Callaway Plant
site was developed during July and August, 1984, Observations during the
first and second years of plant operation were made during August, 1985
and July and Aygust, 1986. DOuring August, 1987 monitoring was performed
to assess the condition of vegetatium during the third year of plant
operation, The results of these four years of monitoring complement
other vegetation monitoring undertaken at the study site, Prior to the

present program of infrared aerial photographic monitoring, classical



field botany technigues were used to describe the species compasition of
the vegetation commynity at the Callaway Plant., This work was performed
in 19731975, 1981, and 1983-1984, and concentrated on a set of permanent

terrestrial study plots.



2.0 STUDY METHOODS

Applied Biolagy, Inc. (ABI) acted as coordinator for the infrared
aerial photography, photointerpretation and ground truthing of stressed
vegetation, vegetation mapping and phytopathoiogical assessment of

stressed vegetation conducted at the Callaway Plant site in 1987.

2.1 Aeria! Photography

Aerial photography for this project was flown from 0936 to 1016
hours or § August 1987 by Walker and Associates, Inc. of Fenton,
Missouri. No cloud cover was present, Atmospheric conditions were haze-
and dust-free. Color infrared film was exposed in a Wild RC-8 precision
aerial mapping camera with & inch focal length lens, Ten one-hectare
terrestrial study plots were photographed with 60 percent forward overlap

at a scale of 1" = 2580Q0', The residual lands of the plant site were pho-

‘tographed with 50 percent forward overlap and 30 percent side overlap at

1 scale of 1" = 1000'. Overlapping of photo frames 1is used to assure
adequate coverage that avoids any visual distortio. or loss of infrared
photograph drightness that may occur along the edges of an aerial pho-
tographic exposure. DOQuplicate sets of positive film transparencies and

positive prints were produced in 3" by §" format,




.-

2.2 Photointerpretation

Analysis of color infrared aerial photographs for the presence of
vegetation stress is based upon the changes in infrared foliage refléc-
tance that occur as a result of plant stress. A number of technical
sources describe the theory and application of color infrared vegetation
analysis and were used as a guide for the photainterpretation in this
study. Plants under stress due t0 insect attack, disease or environmen-
tal conditions such as drought exhibit discoloration of their foliage on
color infrared film because of loss of reflectance. This decrease of
infrared reflectance occurs whan normally highly reflective spongy leaf
mesophyll cells collapse bdecause of plant stress (Colwell, 19%8).
vegetation color differences can be used to make inferences about plant
vigor (Murtha, 1382; Barrett and Curtis, 1976). Healthy deciducus trees
are highly reflective of infrared vegetation and appear as red and

magenta in coler infrared photographs., Evergreen pines and cedars at the

site appear in shades of reddish gray. Stressed vegetation, with leaf

yellowing apparent in normal spectral coler photography, appears in sha-
des of mauve, dlue-grey, yellow and white in color infrared photography.
when vegetation is dead and dry, it appears as yellow and tan on color

infrared photography.

Using these differential reflectances as signature guides, examira-
tion of photographs was performed with simple magnification, Trees that
were possibly in stressed condition were marked on photographic prints

for subsequent ground truthing,



2.3 Ground Truthing

Ground truthing of stressed vegetation was the process used Lo
locate (with the aid of aerfal photographs and topographical maps) poten-
tially stressed trees recorded on aerial photograph prints. The cone
dition of these trees and the assassment mace during phytopathological
investigations were then correlated with the infrared photographic signa-
ture in order to identify stressed trees. Ground trything took place on

29 and 30 August 1987.

2.4 \Vegetation Mapping

After photointerpretation and ground truthing, the locations of
stressed or dying trees were plotted on a map of the Callaway Plant site
at 3 scale of 1" = 2,000 (Figure 1). Individual stressed or dying trees
were represented by an asterisk (*) on the vegetation map. A con-

siderable number of the trees that were plotted on the site vegetation

‘map were inspacted for photointerpretation ground truth correlation and

phytopathological appraisal.

2.5 Phytopathoiogical [nvestigations

Individual trees that were located at the Callaway site from aerial
photograph plotting were appraised dy plant pathologist Barbara S, Lucas
of Columbia, Missourt. The purpese of this appraisal was to provide
diagnoses of the causes of vegeltative stress found on specimens at the
study site. The causes of plant stresses were categorized as environman-

tal, disease, or insect. lant species vary in their tolerance of, or

o
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Figure 1. Locetion of stressed end dying trees, Collaway Piant, Auguat 1987
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sensitivity to, adverse conditions brought about Dy any of the above
categories. [t is pertinent to note that stress symptoms in plants,
especially trees, can be very similar among the categories of causes men-

tioned above.

Freezing and thawing, drought, flooding, lightning damage, chemical
injury, mechani.al injury, or high winds are all examples of environmen-
tal conditions that can result in stressed plants., These conditions may
cause outright death of plants or may stress them to a point where they
are unable to withstand invasion by secondary disease organisms or insect

pests.

Disease is a condition in plants brought about as a resylt of inva-
sion of plant tissues by other living microorganisms, Primary diseases,
such as oak wilt and Outch elm disease (DED), are caused by microorga-
nisms that can invade healthy plant tisues. These organisms consume

-plant-supplied water and nutrient reserves for their own growth, therdy
creating a stress on the plant, Secondary diseases, such as maple
decline, are caused by “disease complexes" that usually occur on plants
that have already been stressed from other causes. Oisease complexes are
genéraiiy caysed by microorganisms that Dby themselves cannot 1nvade
tissues of healthy plants., wher plants are stressed, however, their nor-
mal resistance to invasion by insect and disease organisms is lowered.
The disease-complex organisms then are adble te invade plant tissues,

cavusing further stress and/or death of the plant.






3.0 RESULTS AND DISCUSSION

3.1 Photointerpretation and Ground Truthing

Analysis of color infrared aerial photographs indicated that the
vast majority of deciduous trees at the Callaway Plant site were in good
health as indicated by their intense magenta reflectance. (ertain deci-
duous trees observed across the study site displayed somewhat lignter
magenta or pink coloration or a light fringed appearance an infrared
aerial photographs. Ground truthing revealed these trees to be spacies

such as red maple (Acer rudbrum), sycamore (Platanus occidentalis), per-

simmon (Diospyros virginiana), cottonwood (Populus deltcides) and

mylberry (Morus rubra) that were in good health., Such trees possess a
somewhat different infrared color signature than the deep magenta of the
oaks and nickories that are dominant at the Callaway site. Deciduous

trees that showed signs of stress reflected in shades of light pinkish

"mauve, grey and tan on infrared photography. These deciduous trees were

plotted as individual stressed or dying trees on the site vegetation map
(Figure 1). The distribution of these trees showed no apparent pattern.
Ground truthing and phytopathological examination revealed that a variety
of stress factors (détailed in Section 3.2) were affecting these trees.
Quring previous years of vegetation monitoring, areas with relatively
nigh densities of stressed, dying or dead deciduous trees were observed
on the aerial photographs. These areas we . recorded in past gsears as
tree damage 2o0nes on the site vegetation map. Field inspection revealed

that these zones were subject to forest management practices carried out



by the Missouri Department of Conservation in which less robust tree spe-
cimens or undesired species were girdled by chain saw cutting. The
culled dead and dying trees appeared as stressed aggregations on infrared
aerial photography. [n an area to the west of Vegetation Ecology Site 2,
numeroys trees appear as whitish, barres trunks on infrared aerial pho-
tography. These dead trees have been left standing on this site for some
time and have been noted in the three previous annual reports on aerial
photographic vegetation monitoring at the Callaway site. This area is
not mapped as a tree damage zone in this 1987 report since the observed
trees at this location have been dead for several years and the area fis
now in a process of regrowth,recovery. No other tree damage zones were

noted over the entire Callaway study site in 13987 vegetation monitoring.

Healthy eastern redcedar (Juniperus virginiana) and plantation grown

white pine (Pinus strobus), both evergreen species, displayed reddish

gray coloration in infrared photograpny. The only stressed white pine
that was apparent on aerial photographs was a single specimen located in
a cultivated stand just northwest of the complex of power plant
buildings. This stressed pine displayed tan infrared reflectance. As a
whole, the stand of white pine was in fairly good condition but with some
lower branch dieback, perhaps due to crowding and sunlight shading.
Eastern redcedars were in good condition across the study site in

general,

3.2 Phytopathological [nvestigations

Qak wilt (OW), a vascular disease caused by the fungus Ceratocystis

fagacearum, was diagnosed as the cause of stress in a numder of ocak spe-

10
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cimens. These trees were aither black oak (Quercus velutina), red oak

(Quercys rubra), or shingle oak (Quercus umbricaria). Diagnoses were

based on symptom expression in the field. Symptom development begins in
the upper crown of infected trees, Leaves exhibit marginal scorching, a
moisture stress symptom, and often fall from the tree. Leaf scorch symp-
toms develop because the fungus multiplies in the vascular system, effec-
tively blocking the uptake of water, The disease develops rapidly in the
red oak group (which includes black oak and shingle oak), spreading
throughout the ertire tree, Infected trees in this group are often
killed in a single season. Disease development in white oaks is much
slower. Symptom expression is usually confined to a few branches each

year, White oaks decline over a period of several years.

Once a tree dins, the fungus produces mycelial mats underneath the
outer bark, The mycelial mats, essure pads“, often split the bark,
expusing the pad surface upon which spores are produced, The spores have
a fruity odor that is attractive to the sap- and bark-feeding beetles
that vector the fungus to healthy trees. Pressure pads are formed in the
late summer of death if adequate moisture is available. [f moisture fis
limiting, pads may not form until early spring if at all (Boyce, 19587;
Tainter and Gubler, 1973). Invasion of éne oak-wilted trees by secondary
disease organisms inhibits pad formation (Shigc, 1985; Tainter and

Gubler, 1973).

Qak wilt symotoms were ouserved at Sites 1, 5, 6 and 7. The disease
was confirmed in the laboratory for the first time on samples collected

from Site 1. Oak wilt appears to be the major cause of cak mortality,

—
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Dutch elm disease (DED), caused by the fungus Ceratocystis ulmi, was

identified as the stress factor on American elm (Ulmus americana) trees.

Diagnosas were based on visual symptoms: wilting, dieback of branches,
and discoloration of the vascular system, DQED is a vascular disease
similar to oak wilt, [t has been devastating on American elm (Ulmus
americana) and other native species because it {s caused by an
"introduced" pathogen against which native American elms have not deve-

loped genetic resistance. DOED was encountered at Sites 8 and 9.

A third disease tha: was encountered was root and butt rot., Root

and butt rot was observed on plantation grown white pine (Pinus strobus)

at Site 7. Root and butt rots are caused by a variety of fungi capable
of attacking healthy trees and killing the roots and the living bark of
the lower trunk. Many of the raot and butt rot fungi survive as
saprophytes in cut stumps., They utilize the stump as an energy source

for growth through the sofl until a healthy root is encountered. These

‘rots are therefore common in logged areas. Above-ground symptoms of root

and butt rot are expressed as bhrench die-back and sparse, off-color
foliage. Fruiting bodies (basidiocaps) of the causal fungi, when they
occur, are uysually formed in the fall, Decay and discoloration and
fungal mats can be observed at the base of the trunk and on large roots

Just under the soil surface.

A number of tree species, including black ¢. =y (Pinus serotina),

hickory (Carya ovata), red, dblack, white and shingle oaks (Quercus rubra,

Q. velutina, Q. alba and Q. fimbricaria) and red maple (Acer rubrum),



exhibited sympioms of dieback and decline. The dieback and decline symp=
toms varied with the species but in general were thinning crowns, small
gale foliage and branch dieback. While it fis impossible to determine the
axact cause of the decline, such symptoms are often indicative of a root
problem. When the root system is not functioning sufficiently to meet
the needs of the above-ground parts, decline begins. B8ranch dieback is
often the tree's attempt to reestablish the balance between roots and
shoots. Some of the root problems that can lead to decline are: reduced
oxygen in compacted soil, destruction of fine roots from extended

drought, root rots, or site disturbances that physically damage roots.

The stressed condition of a number of oak trees was attributed to
locally unfavorable edapnic conditions. These trees were found grewing
on slopes or ridges with shallow gravelly soil. On these sites, tree and
shrub growth was thin and less vigorous than generally observed; ground
cover was sparse. This habitat appears to be marginally suited for good
veget-tion growth. The occurrence of very hot, dry summers and seveie
cold winters over the past several years could cause trees growing in

sush a habitat tc eventually exhibit decline and dieback symptoms.

Edapnic factors also combine with site temperature and rainfall
characteristics to affect vegetation health, The US Department of
Agriculture Soil Conservition Service classifies the three most commonly
observed soil types of the study site as Calwoods, Gorin or Mexico silt
loam. The subsoil of =2ach type is a relatively ceep (9 to 7C inches)

silty clay or clay overlain by a shallow (3 to 7 inches) topsoil of silty
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loam or silty clay loam. Permeadbility to water and available water capa-
city of these soils are the primary characteristics that affect plant
growth, Each soil has a large water nolding capacity but also a low per-
meability to water and low available water capacity. With ample precipi-
tation these soils absord large gquantities of water and Decause of their
low permeability rates can'become waterlogged. Waterlogged soils are
poorly aerated; that is, they have low oxygen concentration. Low oxygen
concentration has adverse effects on root growth by inhiditing the uptake
of water and nutrients and may produce stresses similar to drought or
physical damage, resulting in wilting or chlorosis. Additionally,
restricted root growth can result in an accumulation of toxic metabolites
that interfare with defense reactions of the hest plant (Schoeneweiss,

197%).

Alternately, during the hot, dry summers, such as occurred in

several recent years, these soils began drying., Because these soils are

‘composed of a high percentage of clay particles that tenaciously bond to

water molecules, water is much less available to plants. [n pericds of
high transpiration, plants growing in these types of sofls generally can-
not absorb and translocate sufficient amounts of water to continue nor-
mal, or in some cases even sustainable, growth rates. Thus they may

become dahydrated, wilt and possibly die,

A summary of site observations is presented be'ow:

1A
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of the other oaks (represented in slide 12) were stressed from wind/storm
damage, and the remaining oak specimen (slide 11) was in a state of
natural decline.
Site 3
The infrared analysis of this site was similar to that of previous

years; therefore, no on-site inspection was made.

Site 4

One white oak and many understory hickories at this site were iden-
tified as being stressed. The white oak (slide 26) exhibited diedack and
decline symptoms that have been occurring for several years. The leaves
of many hickory saplings were infected with a fungal leaf spot disease

(slide 25).

Site §

This site generally contains hilltops shallowly sloping into
watersheds with red cak, hickory and hop-hornbeam in greatest abundance.
One northern red oak exhibited a streaked vascular system Zymptomatic of
OW. Twig samples from this specimen were cultured for QW but the causal

fungus was not isolated. Two buckeyes (Aesculus sp.) were prematurely

defoliated by a fungal leaf disease.



Site 6

There appeared to be a greater number of red maples located at this
site; many were reseeding. Quite a few large, mature oaks were present
and among them were several standing, dead trees. Two red 0aks and two
buckeyes were stressed from disease. One red oak had a lower trunk rot
caused by a fungus. Another red oak had symptoms of and was considered
to be stressed from OW. 1ne two buckeyes (slide 21) nad the same fungal
leaf dicease as observed at Site 5. A white cak had bdeen declining for

several years and had a coupie of large scaffold branches gone.

Site 7

This entire site is located on fairly level, upland soil. The land
has been divided into various use categories including cropping, water

storage, grass waterways, roads, timber and buildings. At this site, one

shingle cak (slide 1) was zompletely killed by lightning strike. A

second shingle oak exhibited symptoms of decline and was considered to be
stressed by OW. A single white pine, located in a pine plantation (slide
2), was dead from a probable root and butt fungal rot disease. Tnis
disease has been observed in the pine plantation in every year of the

study.

Site 8

This site is located off a main power line right-of-way having very
steep, rocky slopes and very shallow soils covered with moss and lichens.

A large black oak appraoximately 14 inches in diameter was almost comple =
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’ disease. A grouping of seven black cherry sproutlings (slide 7), derived
‘ from the loss/removal of the main trunk, had very thin, pale-green cano-

pies. Cayse of the stress is most likely a result of an imbalance Ddet-
ween the larca amount of vegetative mass above ground (trunks, Dranches,

etc.) to the root mass below ground, i.e., environmental conditions.

.



4.0 CONCLUSIONS

In 1987, the number of oaks with oak wilt symptoms was approximately
the same as in 1984 and 1985. Most of the oaks showing stress symptoms
in the infrared photos were trees that had died recently., The dead
leaves remained attached as opposed to oak wilt, with which defoliation
of the upper crown begins in early summer. The exact cause of death of
these trees cannot be determined, but fis likely due to the comb ined

effects of poor site conditions and environmental stress.

Common foliar diseases were found on oak, hickery, buckeye and
basswood, and were generally more common in 1387 than fn 1986, but
approximately the same as in 1985, Other diseases noted were Qutzh elm

disease and root and butt rot of white pine.

No directiona! patterns of stressed vegetation were noted, and no
stress symptoms were found to be due to the effects of drift. from the
cooling tower. Overall, there was no discernable increase in the number

of stressed trees in 1987 as compared to previous years.

Most of the deciduous tree cover at the Callaway site 1s healthy and
reflects intense magenta on infrared aerial photography. Those specimens
that are stressed or dying are recognizable on coler infrared photography
pecause of their mayvish pink, grey or tan reflectince. Tree damage
zones, locations of a forest management program carried out Dby the

Missouri Department of Conservation (in which the lass robust tree speci=
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mens were chain saw girdled for the purpose of selective stand thinning)
were not observed at the Callaway site in 1987. Essentially all of the
evergreen species at the study site (white pine and eastern redcedar) are
in good condition and are recognizable by their reddish grey infrared
reflectance. Stressed evergreens are apparent because of their tan

infrared reflectance.
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2.2
2:3.1

INTRODUCTION

In accordance with Appendix B, Section 5.4.1 of the
Callaway Plant Operating License, the following report was
preparad by Union Electric on all changes in plant design,
operation, tests or experiments which involved a
potentially significant unreviewed environmental question
in accordance with Section 3.1 of Appendix B.

This report covers all plant modifications that were
completed fron January 1, 1987, through December 31, 1987

During 1987 there were two plant modifications that
involved a potentially significant unreviewed
environmental guestion. The interpretations and
conclusions regarding these plant modification along with
a description of the changes are presented below.

ENVIRONMENTAL EVALUATIONS

Callaway Modification package 86-0070

Description of Change

This change involved the installation of underground
piping from the oily waste puilding to the equalization
basin and the instcllaticn of a weir at Lagoon number 1.
T™is change provides an alternate discharge path for the
waste water from the oily waste separator.

Evaluation of Change

The installaticn of the underground piping and the weir
did not result in a significant increase in any adverse
environmental impact, since all measurable non-
radiological environmental eifects were confined to the
area previously disturbed during site preparation and
plant construction. Thera was no increase in effluent
released, since this change provided a discharge path for
oily waste water to Lagoon No. 1, from which no discharge
is allowed. Therefore, this change did not constitute an
unreviewed environmental question per gsection 7.1 of
Appendix B to the Callaway Plant Operating License.

Ccallaway Mcdification package 86-0111

Description of Change

This change involved removal and restoration of nine
environmental a’'r sampling locations and modifications to
five environmental air sampling stations and two ground
water sampling wells. This change reduced the number of
air sampling stations tO the number required in the
Callaway Plant Technical Specifications. The
environmental air sampling stations and ground water
stations were modified to improve reliability and
personnel safety.
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Evaluation of Change

There were 14 existing environmental air sampling
stations. Five of these were refurbished resulting in a
minor amount of additional earth work. This relatively
insignificant impact was more than offset by the
restoration of the other nine sites. Therefore, there was
no significant increase in any adverse environmental
impact previously evaluated by NRC and no unreviewed
environmental gquestion.



