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INTRODUCTION

The 1992 Annual Radiological Environmental Operating Report for Wolf Creek Generating Station
(WCGS) covers the period from January 1 through December 31,1992. WCGS is located in Coffey
County, Kansas, approximately five miles northeast of Burlington, Kansas.

Fuelloading commenced at WCGS on March 12,1985. The operational phase of the Radiological
Environmental Monitoring Program began on May 22, 1985 with initial criticality and the first
detectable quantities of radioactivity were reported in plant effluents in June,1985,

This report contains a description of the Radiological Environmental Monitoring Program (REMP)
conducted by Wolf Creek Nuclear Operating Corporation (WCNOC), results of sample analyses
performed by Teledyne isotopes, a discussion of monitoring program results, a description of
revisions to and deviations from the program, and comments on the results of the Environmental
Protection Agency (EPA) Interlaboratory Comparison Program. Individual sample results and a
summary of results in the Nuclear Regulatory Commissisn (NRC) Branch Technical Position
specified format are included as appendices to the report.

No radiological effects of plant operations were detected in airborne particulate and radioiodine
filters, fish, irrigated crops, milk, ground water, or drinking water.

Cs-137 was detected on one broadleaf vegetation sample during 1992. The data suggests that the
activity did not originate from WCGS operations. Cs-137 was a|so detected in ~one fish sample
obtained from Wolf Creek Cooling Lake (WCCL) during 1992. The fish sample is discussed further
in Section II, Discussion of Results.

During 1992, activation Products were detected in aquatic plants and algae, shoreline soil, and |

bottom sediment samples.

No measurable impact on human exposure due to plant operation was seen for the year.

|

:

|
j

|

1

|

!
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I. PROGRAM DESCRIPTION

Radiological Environmental samples were collected according to the schedule in Section 5.0 and
Table 5-1 of the WCGS Offsite Dose Calculation Manual (ODCM). All samples were collected by
WCNOC's Environmental Management and Radiological Services Groups. The samples were
processed and analyzed by Teledyne isotopes of Westwood, New Jersey. Table 1 lists sampling
pathways and frequencies of sampling and analysis. Table 2 lists each sample location's distance
and direction from the plant. Samples in addition to those required by the WCGS ODCM were
obtained in conjunction with the Kansas Department of Health and Environment (KDHE) and to
monitor additional parameters.

The following is a description of the sampling and analysis program by individual pathways.
Deviations are permitted from the required sampling schedule if specimens are not attainable due to
hazardous conditions, seasonable unavailability, malfunction of automatic sampling equipment, and
other legitimate reasons. Deviations from the routine sampling schedule and other problems
encountered during the year are described in Section IV, Program Deviations.

A. Airborne:

Low volume air sampling pumps continuously collected particulate and radioiodine samples on 47
mm glass fiber filters and charcoal canisters, respectively. Weekly, the filters and charcoal canisters
are changed out, labeled, and then shipped to Teledyne isotopes for analysis. The volume of air
sampled was calculated from the average of initial and final flow rates and the total time of
collection. Each pump is equipped with a time totalizer that is checked weekly against the elapsed
time.

Gross beta analysis of the air particulate samples were performed approximately 72 hours post
collection to allow the radon and thoron daughter products to decay. Each filter was mounted on a
stainless steel planchette and counted on an automatic alpha-beta counter.

Weekly air particulate filters were combined into quarterly composites for each location and analyzed
for gamma emitting isotopes on a Ge(Li) detector. ;

Charcoal canisters were routinely counted in groups of five to determine the presence or absence of
I-131. Positive indication of I-131 would have resulted in analysis of each individual charcoal
canister.

Air Samples were collected from the three sectors with the highest ground level deposition constants
(D/Q), the community of New Strawn, and a control location. Distances and directions to sampling
locations from the plant site are listed in Table 2; locations are shown in Figure 1 (nearby locations)
and Figure 5 (distant locations).

B. Direct Radiation:

The thermoluminescent dosimeters (TLDs) used during 1992 were provided by Teledyne isotopes. I

The TLDs consisted of rectangular Teflon wafers impregnated with CaSO4:Dy. Prior to placement in i

the field, the dosimeters were annealed for at least one hour at 250 to 260 degrees Centigrade. The
TLDs are then placed in polyethylene pouches and holders containing 0.093 inch thick copper shields

,

to filter out low energy radiation. Freshly annealed dosimeters were exchanged with exposed ' s

dosimeters and the exposed dosimeters are shipped to Teledyne isotopes for analysis. Four freshly ,

annealed TLDs are shipped as controls with the exposed TLDs to record any exposure received in i

transit.

l
i
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;

Gamma exposures are measured on a Teledyne Model 8300 TLD reader. Individual dosimeters are j
then exposed to a Cs-137 source to determine each dosimeter's calibration factor.

I(
in general, TLDs are positioned roughly 3 to 4 feet aoove the ground on utility poles. They are i

contained in either plastic thermostat boxes or fiberglass air sample pump housings. The boxes and i
housings protect them from the elements and tampering. Two TLDs are placed at each designated '

location. TLD sample locations are illustrated in Figure 2 (nearby locations) and Figure 5 (distant
locations). Table 2 provides the distance and direction of each location from the site. |

r

!
C. Waterborne.

;

L

All water samples are analyzed for gamma emitters on a Ge(Li) detector. Radiochemical analysis !

for I-131 is performed on drinking water and ground water samples. Gross beta analysis is ;

performed on drinking water samples. Tritium analysis is performed by liquid scintillation monthly for '

surface water and quarterly for drinking water. Tritium analysis is performed by gas proportional
counter quarterly for ground water. All water samplir'g locations are listed in Table 2 and shown in |

Figures 2 and 5.
j
'

Drinking water is sampled at the water treatment facilities for the towns of Burlington and Leroy. The
Burlington facility is located upstream and the Leroy facility is located downstream of the confluence i
of the effluent from Wolf Creek Cooling Lake and the Neosho River. Monthly, composite samples
are obtained from automatic composite samplers at each location that draw approximately 10 r-1 ;

samples hourly.
|

Monthly, grab samples are drawn from each surface water location. Surface water is sampled at the
outfall of John Redmond Reservoir (JRR) as a control and in the discharge cove and spillway of Wolf i
Creek Cooling Lake for indicator locations.

>
;

Ground water locations are collected quarterly from four locations. One ground water well is
hydrologically upgradient from the site (location B-12) and is used as a control location. Three

;

additional samples (C-10, C-49, and D-65) are obtained from wells hydrologically downgradient from
the site as indicator samples. |

!

Shoreline sediments are sampled semiannually for gamma analysis at the discharge cove (indicator, ;

Figure 3) and at JRR (control, Figure 3). |

Bottom sediments are also collected semiannually. Samples are obtained for gamma analysis at the !

discharge cove (indicator, Figure 3) and at JRR (control, Figure 3). In addition, a sample is obtained ,

in the area of the ultimate heat sink (UHS, Figure 3) !

,

Semiannual aquatic plant and algae samples are obtained for gamma analysis from the discharge
cove area or from an attemate location near the discharge cove (DC and DC ALT, respectively on i

Figure 3). |
|

D. Ingestion:

Milk samples are collected semimonthly from April through November (while the animals are feeding 1

on pasture grass) and monthly from December through March (while the animals are on stored feed).
,

No sampling locations were identified within 5 miles of the plant that produced milk for human ,

consumption during 1992. Therefore, only control sampled were obtained. Radiochemical 1-131 and

!

I
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I
gamma isotopic analyses were performed on each sample. The control location is illustrated on ,

Figure 5.
<

Broadleaf vegetation samples were collected monthly during the growing season from four gardens. ]
The three indicator gardens (two regular and one attemate) were identified in the 1991 Land Use

'

Census as having the highest historical D/O constants (Figure 4). In addition, a control garden was - i
sampled (Figure 5). Gamma isotopic analysis was performed on all samples. ,

irrigated crops (soybeans and corn) were also sampled. Two samples were obtained from cropland,

| downstream of the confluence of Wolf Creek Cooling Lake effluents and the Neosho River (indicator) ;

| and one sample was obtained upstream (control). However, due to high rainfall amounts in the '

l. region during 1992, no inigation from the Neosho river occurred during 1992. The samples were still
obtained to serve as baseline data and to cnntinue contact with local landowners. Gamma isotopic
analysis was performed an each sample. '

Fish are sampled from the tail waters of JRR (control) and from Wolf Creek Cooling Lake 4

| semlannually for gamma isotopic analysis (Figure 4). Several recreationally important species and
rough species are sampled. Gamma isotopic analysis is performed on boneless meat portions of the

'

fish.

Game animals and fowl are sampled annually in the immediate vicinity of the plant and at a control
;

location that is remote from the site. Gamma isotopic analysis is performed on boneless meat !

portions of the game.
;

~ All sampling locations listed in this section are outlined in Table 2. |

P

i

;

,

I

|

T

F

:
i

i

!

!

,
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II. Discussion of Results
i

Analysis results for all pathways are summarized in Appendix A using the format described in NRC .

'Radiological Assessment Branch Technical Position, Revision 1. November 1979. Results for
individual samples are listed in Appendix B. i

in this section, results are discussed by pathway and analysis type. Operational results are related to
controls, preoperational data, sources of radioactivity, and effluent releases when applicable. Trends i

or seasonal effects are discussed. Tables 1 through 16 illustrate results of interest for 1992.
Associated errors for positive results may be obtained in Appendix B.

!

A. Airborne

Results of the weekly gross beta analysis are summarized in Table 3.

Figure 6 illustrates a plot of weekly gross beta indicator to control (t/C) ratios for 1992. The 1992 1

'average indicator to control ratio was 107% Figure 8 illustrates a historical plot of the gross beta 1/C
ratios and includes a smoothed average trend. Although the smoothed average has a very slight |
increasing trend, the Gross Beta values for the time period are consistent with expected background 7

and suggest that the slightly increasing 1/C ratios are a result of changing environmental conditions.
,

For instance, Figure 7 illustrates a slightly decreasing trend for location 40 (airbome sample control ;
location) since 1989. Decreasing control values would tend to increase the I/C ratio over time. In i
addition, no radiciodine has been detected since 1989. Therefore, the slight increase in gross beta [
1/C ratios is due to a slight decrease in control location gross beta values over time and is not due to ;

plant operations. It is also interesting to note that the smoothed plot (Figure 7) shows a definite
seasonal cyclic trend in which gross beta values peak in the winter months (December or January)

.|and decrease to a low point in the spring months (May or June).
;

Figure 9 illustntes a historical plot of average weekly indicator and control gross beta values during !

plant operations. -|
!

Table 4 summarizes the gamma analyses of 1992 airborne particulate filter quarterly composites. |
The table shows that only natural radioisotopes Be-7 and K-40 were detected. 1

No effects of plant operation were seen via air samples during 1992.

|
B. Direct Radiation

'

1992 quarterly gamma exposures for each location are summarized in Tables 5 and 6. Values are
normalized to a standard 90 day quarter. Figure 9 shows the nearsite TLD data expressed as a

,

percentage of the control data. Results from TLDs located near the plant site (<3 miles distant) have '

been combined into quarterly averages. Note that nearsite TLD locations have historically trended ;

higher than the control locations both prior to and after WCGS became operational. Figure 11 shows ,

the historical quarterly average values expressed in mrem / std 90 day quarter for both nearsite and
control locations.

In addition, Figure 12 illustrates a comparison of wind frequency data to TLD exposure data for 1992. |

All TLD data for each sector was averaged for the year. No correlation between wind
frequency / direction and TLD exposures is apparent from the data. ,

i

!
,

P
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1
'' No changes to area gamma exposure rates as a result of plant operations were identified.

C. Waterborne
:

(1) Drinking Water: I
|

Results of drinking water gamma isotopic analyses are summarized in Table 7. No tritium was |
detected in drinking water samples during 1992. Figure 15 illustrates the historical drinking water |
gross beta data through 1992. The composite sample for May 2 through June 6 had elevated gross

,

beta results. The indicator and control location both displayed elevated values suggesting that the i
elevated values are not related to plant operations. No cause has been identified. No other nuclides
were identified during 1992.

!No activity due to plant operations were evident in drinking water samples during 1992.
i

(2) Surface Water: |

Surface water data is summarized in Table B. Tritium was the only nuclide identified in surface water
,

samples during 1992. Figure 13 illustrates smoothed tritium data for Wolf Creek Cooling Lake *

(WCCL) from startup in May 1985 through 1992 for locations DC and SP and the cumulative curies
of tritium released to WCCL. Tritium values have been declining recently and the declining trend
may be due to high precipitation during 1992. Significant discharge from WCCL occurred during ;

1992 as a result of precipitation. The increased precipitation allowed some dilution or replacement
,

(with nontritiated water) of the tritiated water inventory in WCCL. The region had experienced a
prolonged drought during the previous 2 to 3 years. Little discharge from WCCL occurred during the
dry period. Note that the tritium levels are well below the 20,000 pCi/ liter reporting limit for drinking ;

water sources and the 30,000 pCi/ liter limit for other water sources. Figure 14 illustrates the same
smoothed tritium data for WCCL except quarterly tritium effluent discharges are plotted. A possible i
correlation between quarterly discharge levels and lake levels could be inferred from the data.
Future data may shed further light on the possible correlation.

(3) Ground Water: ;

No gamma emitters or tritium were detected in ground water samples during 1992. A summary of
results is included in Table 9.

i

(4) Shoreline Sediment:
'

,

Naturally occurring nuclides Ra-226, Th-228, and K-40 were detected in shoreline sediment samples
during 1992. Co-60 was the only additional isotope detected and it was detected in samples
obtained from the discharge cove (DC). The Cobalt activity is attributable to plant operations.
Analysis results are summarized in Table 11.

D. Incestion:
i

(1) Milk:
,

No indicator locations for milk were available for sampling during 1992 (see Program Deviation
section for explanation). A control sample was routinely obtained for analysis. All milk samples

,

analyzed contained K-40 at levels consistent with preoperational data. The yearly average K-40 ,

concentration was 1340 pCi/ liter. Table 15 summarizes milk analysis results for 1992. !

i

i

I
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No other gamma emitters were detected.
-|

!

(2) Food and Garden Crops: |
!
;

Gamma analyses of broadleaf vegetation samples during 1992 revealed naturally occurring gamma |
emitters K-40 and Be-7 at concentration consistent to preoperational levels.

Cs-137 was detected in one broadleaf vegetation sample during 1992 at 0.0118 pCi/ gram. The
'

sample was obtained July 28 at location R-1. This amount of Cs-137 is attributed to fallout. The
!

range of fallout Cs-137 detected during preoperational studies was 0.0131 to 0.0478 pCi/ liter. In j

addition, no Cs-137 was detected in airbome effluents from WCGS during the second or third
quarters of 1992. No Cs-134 (half-life = 2.05 years) was detected and its presence would also be ;

expected if the Cs-137 (half-life = 30.2 years) were due to plant operations. Due to the relatively j,

j short half-life of Cs-134 one would expect Cs-134 to be present if the source was nearby, whereas
Cs-134 would decay away if the source is relatively distant or if a significant amount of time has i

passed since its release. Broadleaf vegetation results are summarized in Table 13. I

!
No additional gamma emitters were detected in broadleaf vegetation samples during the remainder '

of the year.
;,

;

Crop samples were obtained from lands normally irrigated by the Neosho river below the outfall of i
WCCL. However, due to adequate precipitation during 1992, no irrigation was needed. The samples I

were still obtained to continue Wolf Creeks relationship with local landowners and to continue to !
establish baseline values. Results of crop analyses are summarized in Table 14. |-

No nuclides were detected which were attributable to plant operations.

(3) Fish:

Analysis results are illustrated in Table 15. Naturally occurring K-40 was detected in all fish samples
with an average concentration of 3.33 pCi/ gram (wet weight). Th-228 was also detected in all fish j
samples. '

4

!
Cs-137 was detected in a catfish sample obtained April 7 at 0.0188 pCi/ gram (wet weight). Fallout

t
! Cs-137 also is regularly detected in bottom sediment samples from both WCCL and JRR (control). |

(See discussion of bottom sediment sample results in the Special Samples portion of the report.) A
portion of the Cs-137 activity detected in WCCL bottom sediments is probably attributable to Cs-137 :

fallout and a portion may be due to plant operations. Catfish species are predominantly bottom !
dwellers and feeders and would be a good candidate species for uptake of activity that has settled !
out in sediments. Although fallout Cs-137 may have contributed to the Cs-137 accumulation in the i

i fish, the Cs-137 activity is assumed to be attributable to plant operations for the dose calculation {
below, t

i

A dose calculation for a hypothetical individual yields an annual dose of 0.045 mrem from the
;

measured value for Cs-137. (Assuming (16 kg per year ingestion rate from Regulatory Guide 1.109, ;
4

critical age group = teen, critical organ = liver). Currently, WCCL is closed to the public for i

recreational fishing and therefore no known pathway to man currently exists. {
i

No other radionuclides were detected in fish during the year.
;

i

.
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(1) Game Animals and Birds:
i

Naturally occurring K-40 was detected in all game animal and bird samples in concentrations
'

,

consistent with preoperational levels. ;

No other radionuclides were detected and no effects of plant operations were detected in this
,

pathway. !

!

(2) Bottom Sediment: i
!

Table 12 shows gamma emitters detected during 1992 in bottom sediment samples. Sampling
,

locations include the Ultimate Heat Sink (UHS), DC, and JRR. Natural nuclides detected include K-
'40, Ra-226, and Th-228.
i

Several other nuclides were detected in bottom sediment samples. A portion of the Cs-137 activity i
detected in WCCL bottom sediments is probably attributable to fallout and a portion is due to plant t

operations. The Cs-137 levels are only slightly higher than those reported prior to WCGS criticality ;

and therefore a major portion of the activity is due to fallout. In addition, no Cs-134 has thus been i

detected. i

!However, the Mo-54 and Co-60 activity shown in the table are attributed to plant operations and are
regularly identified in plant effluents.

t

(3) Aquatic Vegetation:

Table 10 shows gamma emitters detected during 1992 in aquatic plant samples. Be-7 and K-40
were detected in all samples collected. Ra-226 and Th-228 were identified in some of the samples. '

Algae samples proved to accumulate the most detectable activity. Mn-54, Co-58, Co-60, Cs-134,
iand Cs-137 were all detected in at least one of the two algae samples and some were detected in -

other aquatic plant samples.

!

,

!

!
!

,

!
!

!

i
i

h

,

i

i
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III. ANNUAL LAND USE CENSUS RESULTS AND PROGRAM REVISIONS I

Section 5.2 of the WCGS Offsite Dose Calculation Manual (ODCM) directs that "A Land Use Census
shall be conducted annually during the growing season to identify the nearest (1) milk animal, (2) :
residence, and (3) garden of greater that 500 square feet producing broadleaf vegetation in each of |
16 meteorological sectors within five miles of the WCGS Site." The results shall also be included in :
the Annual Radiological Environmental Operating Report. Table 5-1 of the WCGS ODCM states '

that garden (broadleaf) sampling locations will be "from two indicator locations with highest !
calculated annual av erage D/Q". -i

f

METHODOLOGY
,

The 1992 Land Use Survey was completed in October. Information was collected using a f
combination of mailed survey forms, telephone contacts, and door-to-door contacts. j

Surveys were mailed to the rural residences within five miles of WCGS during the second week of ,

August 1992. The survey excludes the residents of New Strawn, Burlington, and a trailer park just
north of Burlington. These locations are excluded because of the large number of households and
the low probability that information gained from these residences would affect the locations used for

,

REMP sampling. A total of 193 surveys mailed to rural locations, 30 vacancies were confirmed and
144 responses out of 163 known residences (88.3 percent) responded or were contacted by Wolf
Creek personnel. Response rates for the last six years range from 85 to 90 percent.

RESULTS

The total population for the responding residences was 442 persons for an average of 3.07 persons
per household. This average and the 163 known occupied residences are used to estimate the total
rural population within five miles of the site (excluding New Strawn, Burlington, and the trailer park).
The rural population is estimated at 500 persons. The population estimates were 436 in 1990 and ,

466 in 1991. Results are summarized in Tables 17 and 18.
s

No milk animals that produced milk for human consumption were identified within 5 miles of WCGS
again in 1992.

SUMMARY

On the basis of the data collected in the 1992 Land Use Census, no changes are required in the !
Radiological Environmental Monitoring Program. ;

!

!

I

,

!

;

l

!

!

,

!

:
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IV. PROGRAM DEVIATIONS

Airborne:
,

Location 40, 6/30/92 - 7/7/92: A discrepancy of 1.9 hours existed between the elapsed clock time
,

and the elapsed meter time for the air sample pump (each pump is equipped with a motor time f

totalizer to monitor motor run hours). Further investigation found that the switch was sticking and
thus was probably not fully engaged when the filter and cartridge were replaced on 6/30/92. It
appeared that the act of closing the housing jarred the switch and shut off the pump. The filter and
cartridge were changed at 10:10 a.m. and the station was rechecked at 12:00 p.m (time when pump
problem was discovered). The time discrepancy accounted for the difference between the elapsed

t
clock time and the elapsed meter time. The switch was lubricated and appeared to be working '

correctly. The elapsed meter time was used to calculate total air volume sampled.

Location 40, 7/7/92 - 7/14/92: A discrepancy of 5.4 hours existed between the elapsed clock time
and the elapsed meter time for the air sample pump. Further investigation showed that a loose fuse
interrupted the power supply and the loose fuse may have contributed to problems experienced the
previous week. The fuse was tightened and the station was retumed to service. The elapsed time
meter was checked to ensure that it was operating properly. The elapsed meter time was used to
calculate total air volume sampled.

i
Locations 2 and 3, 8/18/92 - 8/25/92: Both locations showed a discrepancy of approximately 3 hours
between the elapsed clock time and the elapsed meter time. The local power cooperative which ,

'
serves both locations was confirmed to have experienced a power outage during the week. The
elapsed meter time was used to calculated the total air volume sampled for both locations. '

Location 37, 8/18/92 - 8/25/92: A portion of the air particulate sample head was missing that allowed
'

dust to be collected across the entire surface of the filter rather than being concentrated in the center
of the filter as normally happens. The sample head was repaired and the filter was analyzed as
normal. Gross beta results were within the range expected for Location 37. The figure below
illustrates the difference in the appearance of the filters. |

_ ;
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Location 40, 8/4/92 - 9/15/92: The sample pump in service during the indicated time period was
replaced and brought in to the lab for preventative maintenance and calibration. The rotometer ,

showed an 'as found" variance exceeding 10% (compared to the calibration curve used in the field to -i
find true flow rates). Gross Beta data from the time period was compared to historical data for the -
rest of the year and no adverse trends could be identified. The problem was postulated to be caused
by slight air inteakage during the original calibration. Corrective action included replacing the older
style sample heeds with an improved configuration to reduce the potential for air leakage during
future calibrations. The new sample heads are scheduled to be placed in service in early 1993.

;

Drinking Water:

Location LW-40, 9/8/92: Tubing necessary for the operation of an automatic composite water ,

sampler was inadvertently left disconnected after the August samples were collected on 9/1/92. The ;

automatic composite water sampler collects hourly 10 mi samples at the Leroy drinking water |
treatment plant. The problem was discovered on 9/8/92 and corrected. Approximately one week's '

equivalent of sample was not collected. The tubing was reconnected and the sampler was calibrated j
and retumed to service.

|

Direct Radiation Samplers (TLDs):
;

All Locations, Second Quarter 1992: TLDs were collected from all sampling locations as required. !
Even though the shipping container was clearly marked "DO NOT X-RAY", the shipping container ;

was inadvertently x-rayed before leaving WCGS. The TLDs were shipped to Teledyne isotopes and j
analyzed as per normal protocol. Four freshly annealed TLDs were included in the shipping package ,

as per procedure to record transit exposure. The TLD results showed no adverse consequences due i

to the x-ray exposure and no abnormal readings resulted. The TLDs included to record transit i

exposure yielded exposures similar to what is normally experienced during shipment, j

Location 9, Second Quarter 1992: The TLD housing cover was missing and thus the TLDs had been f

exposed to the elements prior to collection. The cover was replaced after the TLDs were collected. ,

No abnormal readings resulted.

Location 16, Second Quarter 1992: The tree to which the TLDs and protective housing were affixed
was struck by lightning sometime during the second quarter. The TLD housing cover was missing i
and thus the TLDs had been exposed to the elements prior to collection. The cover was replaced

,

after the TLDs were collected. No abnormal readings resulted.
4

Location 29, Second Quarter 1992: The TLD housing cover was missing and thus the TLDs had i

!been exposed to the elements prior to co!!ection. The cover was replaced after the TLDs were
collected. No abnormal readings resulted. |

t

Location 5, Fourth Quarter 1992: The TLD housing cover was missing and thus the TLDs had been !
'exposed to the elements prior to collection. The cover was replaced after the TLDs were collected.
'

No abnormal readings resulted.

i
>

,

!

,

i

[
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ingestion:

Milk:

There were no deviations in milk sampling. However, there are still no indicator sampling locations
available within five miles of the plant. Refer to Section lit, Annual Land Use Census Results and
Program Revisions.

Broadleaf Vegetation:

Broadleaf Vegetation is sampled when seasonably available. No broadleaf vegetation deviations
occurred during 1992. Listed below are those sample locations and dates when the samples were
not collected due to seasonal unavailablility. No corrective actions were necessary. Samples were
collected at the secondary location G-1 when available. Sample locations A-1 and R-1 are the
primary sample locations and S-4 is the control location.

All locations (4/92) Samples unavailable
Gardens not yet established

A-1 (5/92) Sample not yet available.
Garden at A-1 not yet established
All other gardens sampled

R-1, G-1 (8/92) Growing season complete for vegetation
species selected by landowners.
All other gardens sampled

R-1, G-1 (9/92) Growing season complete for vegetation
species selected by landowners.
All other gardens sampled

R-1, G-1, S-4 (10/92) Growing season complete for vegetation
species selected by landowners,
A-1 sampled.

R-1, G-1, S-4 (11/92) Growing season complete for vegetation
species selected by landowners.
A-1 sampled.

R-1, G-1, S-4, A-1 (12/92) Growing season complete for vegetation
species selected by landowners. Last sample of
season obtained at A-111/92.

1992 Annual Radiological Environmental Operating Report
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V. EPA INTERLABORATORY COMPARISON RESULTS
,

Teledyne isotopes is contracted to perform radiological analysis of environmental samples for
WCNOC. Teledyne participated in the EPA Intertaboratory Comparison Program during 1992.

Table 19 shows interlaboratoy comparison test results received during the year. The table lists the- !
sample date, the sample media, the nuclide or analysis type, the known value reported by the EPA,
the measured value reported by Teledyne isotopes (based upon triplicate analysis), and the
normalized deviation from the known. Results are listed in the table for sample media and analysis

,

types corresponding to those performed for WCNOC. !

All of the Teledyne isotopes results were within three standard deviations of the known EPA results. '

Only results exceeding three standard deviations require corrective action. Two results were
between two and three standard deviations. Those two required investigation. The footnotes of
Table 19 describe the results of the investigations.

!

.

!

i

!

!

!
:
r

,- :

:

.
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TABLE 1
,

1992 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM !
SAMPLE COLLECTION

'

EXPOSURE NUMBER OF SAMPLING AND TYPE AND
PATHWAY / SAMPLES AND COLLECTION FREQUENCY FREQUENCY OF '

SAMPLE SAMPLE LOCATIONS ANALYSIS

AIRBORNE

lodine & Samples from five Continuous sampler Analyze radiciodine j
Particulates locations operation with sample cannister weekly for

'

collection weekly, or more 1-131
frequently if required by dust ,

loading.
Samples from loca- Analyze particulate
tions near the site filter weekly for
boundary in three gross beta activity;

'

sectors having the perform quarterly
highest calculated composite gamma
annual average D/Q. isotopic analysis
(Locations 2,3, and 37 - (by location)
on Figure 1)

Sample from the
vicinity of the
community having the
highest calculated
annual average D/O
(Location 32 on Figure

| 1, New Strawn)

Sample from a control
location 10 - 20 miles
distant in a low D/O
sector (Location 40 on
Figure 5)

|
DIRECT RADIATION

!

40 routine monitoring Quarterly Gamma dose
stations with two or quarterly
more dosimeters
measuring dose
continuously placed as
follows:

1
i-

|.

|

|

1992 Annual Radiological Environmental Operating Report
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TABLE 1 (Cont'd)

EXPOSURE NUMBER OF SAMPLING AND TYPE AND
PATHWAY / SAMPLES AND COLLECTION FREQUENCY FREQUENCY OF

SAMPLE SAMPLE LOCATIONS ANALYSIS ,

DIRECT RADIATION (cont'd) i

f

An inner ring of sta- ,

tions, one in each
meteorological sector
0-3 mile range from the
site (Locations 1-14,
18,26-31, 37, and 38
on Figure 2)

6

An outer ring of '

stations, one in each
meteorological sector
3-5 mile range from the
site (Locations 15-17,
19-22,24,25, and 32-
36 on Figure 2)

The balance of stations
to be placed in special j
interest areas such as |

population centers I

(Locations 23 and 32),
nearby residences I

(Many locations are
,

near local residences), ]
schools (Location 23), |
and in one or two areas j

to serve as control
stations 10-20 miles
distant from the site
(Locations 39 and 40
on Figures 2 and 5)

1

Locations 41,42, and !

43 are not required
sampling stations but
have been added as
special interest sam- -|
pling locations ;

1992 Annual Radiological Environmental Operating Report
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TABLE 1 (Cont'd)

EXPOSURE NUMBER OF SAMPLING AND TYPE AND
PATHWAY / SAMPLES AND COLLECTION FREQUENCY FREQUENCY OF
SAMPLE SAMPLE LOCATIONS ANALYSIS

WATERBORNE

Surface One sample upstream Monthly grab sample Monthly gamma
(Location MUSH on isotopic analysis
Figure 3) and two and composite for
samples downstream tritium quaderly
(Locations DC and SP analysis
on Figure 3)

Ground Samples from one or Quaderly Quarterly gamma
two sources only if isotopic and tritium
likely to be affected analysis

indicator locations at
locations hydrologically
downgradient of the
site (Locations C-10, C-
49, and D-65 on Figure
3); Control sample at a
location hydrologically
upgradient fo the site
(Location B-12 on
Figure 3) ,

,

Drinking Sample of municipal MontNy Composite Monthly gamma
water supply at an isotopic analysis ,

'indicator locetion and gross beta
downstream of the site analysis of
(Location LW-40 on composite sample.
Figure 5); Control Quanerly tritium
sample location from analysis of
location upstream of composites.
the site (Location
BW-15 on Figure 3)

Shoreline One sample from the Semiannually Semiannual ;

sediment vicinity of Wolf Creek gamma isotopic
Cooling Lake discharge analysis
cove and one sample
from John Redmond
Reservoir (Locations
DC and JRR respec-
tively on Figure 3).

,

>

1992 Annual Radiological Environmental Operating Report
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TABLE 1 (Cont'd)

EXPOSURE NUMBER OF SAMPLING AND TYPE AND ,

PATHWAY / SAMPLES AND COLLECTION FREQUENCY FREQUENCY OF
SAMPLE SAMPLE LOCATIONS ANALYSIS

WATERBORNE (cont'd)

Bottom One sample from the Semiannually - Semiannual
sediment vicinity of Wolf Creek gamma isotopic

Cooling Lake discharge analysis
cove and one sample
from John Redmond
Reservoir (Locations
DC and JRR respec-
tively on Figure 3).
Special samples were

'

obtained from the
vicinity of the Ultimate
Heat Sink.

,

Rooted One sample from the Semiannually Semiannual
Aquatics or vicinity of Wolf Creek gamma isotopic
Algae Cooling Lake (Location analysis

DC on Figure 3.

i

,

INGESTION

Milk Samples from milking Semimonthly while animals Gamma isotopic
animals at three are on pasture (April to analysis and 1-131
indicator locations November) and monthly analysis of each
within five miles of the during the remainder of the sample
site having the highest year (December to March)
dose potential
(currently there are no
indicator locations
producing milk for
human consumption ,

within five miles of the
site); one sample from
a controllocation
greater than 10 miles
from the site (Location
S-3 on Figure 5)

1992 Annual Radiological Environmental Operating Report
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TABLE 1 (Cont'd)

EXPOSURE NUMBER OF SAMPLING AND TYPE AND
PATHWAY / SAMPLES AND COLLECTION FREQUENCY FREQUENCY OF

SAMPLE SAMPLE LOCATIONS ANALYSIS

INGESTION (cont'd)

Fish Indicator samples of 1- Semiannually Gamma isotopic
3 recreationally impor- analysis on edible
tant species from Wolf portions
Creek Cooling Lake;
control samples of
similar species from
John Redmond
Reservoir (several
sampling areas
indicated on Figure 4)

Broadleaf Samples of available Monthly when available Gamma isotopic
Vegetation broadleaf vegetation analysis on edible

from two indicator loca- portions
tions with highest
calculated annual aver-
age D/Q (Locations A-1
and R-1 and alternate
location G-1 on Figure
4); sample of similar
broadleaf vegetation
from a control location
greater than 10 miles
from the site in a low
D/O sector (Location S-
4 on Figure 5)

Irrigated Crops Sample of crops At time of harvest Gamma isotopic
irrigated with water analysis on edible
from the Neosho River portions
dcwnstream of the
Neosho River- Wolf
Creek confluence
(Location NR-D1 and
NR-D2 on Figure 5);
control sample irrigated
with water from the
Neosho River upstream
of the Neosho River-
Wolf Creek confluence
(Location NR-U1 on
Figure 5)

1992 Annual Radiological Environmental Operating Report
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TABLE 1 (Cont'd) ,

|
'EXPOSURE NUMBER OF SAMPLING AND TYPE AND

PATHWAY / SAMPLES AND COLLECTION FREQUENCY FREQUENCY OF
SAMPLE SAMPLE LOCATIONS ANALYSIS

|

'

INGESTlON (cont'd)
;

Game birds Indicator samples of Annually Gamma isotopic
and animals region specific analysis on edible

,

recreationally important portions !
species from the ;

vicinity of Wolf Creek
Cooling Lake; control
samples of similar
species from the
vicinity of Hartford, KS.

,

(Location shown on :
Figure 5) ,

'

,

F

F

,

:
t

:

;
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TABLE 2
SAMPLE LOCATION NUMBERS, DISTANCES (Miles), AND DIRECTIONS ;

Location Distance / Location Distance / Location Distance /
Number Direction Number Direction Number Direction

TLD and Air Particulates and Radioiodines

1 1.4/N 15 4.5/ESE 29 2.6/SSW
!2 2.7/N 16 4.2/E 30 2.2/SW

3 3.0/NNE 17 3.6/SE 31 3.0/WNW
4 4.0/NNE 18 3.2/SSE 32 3.2/WNW
5 4.0/NE 19 4.0/SSE 33 3.7/WNW
6 4.4/ENE 20 3.3/S 34 4.0/N W
' 1.9/NE 21 3.8/S 35 4.6/NNW ,

1.6/NNE 22 4.1/SSW 36 4.2/N :

o 2.0/ENE 23 4.5/S W 37 2.1/NNW
10 2.4/ENE 24 4.1/WSW 38 1.2/NW

11 1.5/E 25 3.6/W 39 13.0/N

12 1.8/ESE 26 2.6/WSW 40 >15.0/WNW
13 1.5/SE 27 2.1/S W 41 0.8/NNW

14 2.8/SE 28 2.8/S W 42 0.8/SSE

43 0.8/WNW +

Ground water Drinking water Surface water

B-12 2.2/NNE BW-15 3.9/S W MUSH 3.6/W
C-10 2.8/W LW-40 10.0/SSE DC 0.6/WNW

'
C-49 2.9/SW SP 2.9/S
D-65 3.9/S

Milk Broadleaf vegetation irrigated Crops ,

S-3 >15.0/WNW A-1 1.4/N NR-U1 4.2/SW
'

R-1 2.1/NNW NR-D1 >10.0/S
G-1 1.6/SE NR-D2 >10.0/S ,

S-4 >15.0/WNW ,

Fish Shoreline and Bottom Aquatic Vegetation /
Sediments Algae

WCCL 0.6/WNW DC 0.6/WNW DC 0.6/WNW
JRR 4/W JRR 4/W ,

UHS 0.6/E

oame Sirds and Animals

WCCL General Vicinity -

Hartford >15.0/WNW

1992 Annual Radiological Environmental Operating Report
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TABLE 3
1992 Airborne Particulate Gross Beta Analyses j

(pCi / cubic meter, analysis error reported in Appendix B) ;

|DATE Location
WEEK Beginning Ending 2 3 -32 37 40 |

1 12/30/91 1R/92 0.032 0.032 0.031 0.036 0.037 [
2 1R/92 1/14/92 0.024 0.024 0.026 0.026 0.024

3 1/14/92 1/21/92 0.022 0.022 0.025 0.027 0.023

4 1/21/92 1/28/92 0.023 0.023 0.019 0.024 0.021 !
?

5 1/28/92 2/4/92 0.030 0.030 0.028 0.028 0.034

6 2/4/92 2/11/92 0.016 0.016 0.018 0.018 0.021

7 2/11/92 2/18/92 0.023 0.023 0.021 0.019 0.021 ;

8 2/18/92 2/25/92 0.037 0.037 0.029 0.036 0.029 !

9 2/25/92 3/3/92 0.026 0.026 0.023 0.024 0.025 |
10 3/3/92 3/10/92 0.025 0.025 0.019 0.023 0.021 ;

11 3/10/92 3/17/92 0.023 0.023 0.022 0.024 0.021

12 3/17/92 3/24/92 0.025 0.025 0.018 0.020 0.020 j
13 3/24/92 3/31/92 0.023 0 023 0.018 0.022 0.022 .

I
14 3/31/92 4 9/92 0.025 0.025 0.019 0.022 0.022 i

15 4/7/92 4/14/92 0.028 0.028 0.025 0.026 0.028 '

16 4/14/92 4/21/92 0.023 0.023 0.020 0.021 0.023

17 4/21/92 4/28/92 0.023 0.023 0.014 0.016 0.019
'

18 4/28/92 5/5/92 0.023 0.023 0.017 0.022 0.021

f19 5/5/92 5/12/92 0.019 0.019 0.013 0.018 0.016

20 5/12/92 5/19/92 0.021 0.021 0.023 0.026 0.022 <

l
21 5/19/92 5/26/92 0 014 0.014 0.013 0.011 0.013

22 5/26/92 6/2/92 0.024 0.024 0.017 0.027 0.026

23 6/2/92 6/9/92 0.021 0.021 0.021 0.022 0.020 j

24 6/9/92 6/16/92 0.021 0.021 0.015 0.021 0.017 i

25 6/16/92 6/23/92 0.021 0.021 0.017 0.021 0.017

26 6/23/92 6/30/92 0.024 0.024 0.025 0.027 0.025

27 6/30/92 7 6/92 0.016 0.016 0.010 0.019 0.021 '

28 7/7/92 7/14/92 0.023 0.023 0.021 0.022 0.021
.i
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TABLE 3 (cont'd)
1992 Airborne Particulate Gross Beta Analyses

(pCi / cubic rneter, analysis error reported in Appendix B)

DATE | Location
WEEK Beginning Ending j 2 3 32 37 40

29 7/14/92 7/21/92 I 0.017 0.017 0.018 0.020 0.017

30 7/21/92 7/20i92 0.017 0.017 0.019 0.015 0.019

31 7/28/92 8/4/92 0.026 0.026 0.026 0.022 0.026 |

32 8/4/92 8/11/92 0.022 0.022 0.025 0.023 0.025

33 8/11/92 8/18/92 0.021 0.021 0.019 0.024 0.022

34 8/18/92 8/25/92 0.046 0.046 0.021 0.041 0.042

| 35 8/25/92 9/1/92 0.029 0.029 0.023 0.025 0.026

36 9/1/92 9/8/92 0.027 0.027 0.022 0.022 0.027

37 9/8/92 9/15/92 0.024 0.024 0.015 0.018 0.021

38 9/15/92 9/22/92 0.029 0.029 0.018 0.023 0.026

39 9/22/92 9/29/92 0.018 0.018 0.017 0.022 0.023

40 9/29/92 10/6/92 0.032 0.032 0.026 0.037 0.045

41 10/6/92 10/12/92 0.023 0.023 0.023 0.033 0.038

42 10/12/92 10/20/92 0.024 0.024 0.020 0.027 0.030

43 10/20/92 10/27/92 0.027 0.027 0.035 0.040 0.042

44 10/27/92 11/3/92 0.016 0.016 0.017 0.020 0.021

45 11/3/92 11/10/92 0.023 0.023 0.020 0.023 0.024

46 11/10/92 11/17/92 0.029 0.029 0.027 0.023 0.027

47 11/17/92 11/24/92 0.022 0.022 0.023 0.020 0.025

48 11/24/92 12/1/92 0.036 0.036 0.038 0.037 0.040

49 12/1/92 12/8/92 0.015 0.015 0.018 0.021 0.018

50 12/8/92 12/15/92 0.024 0.024 0.023 0.022 0.024

51 12/15/92 12/22/92 0.045 0.045 0.050 0.045 0.044

52 12/22/92 12/29/92 0.030 0.03L' O.027 0.030 0.033
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TABLE 4 !
Airborne Particulate Quarterly Composite Gamma Isotopic Analyses :

(pCil cubic meter, analysis error reported in Appendix B) j
!

I
LOCATION YEAR QTR SE-7 K-40 1-131 CS-13.$ CS-137 '

2 1992 1 5.64 E-02 <LLD < 0.003 < 0.0006 : 0.0005 ;

2 1992 2 9.53E-02 <LLD < 0.003 < 0.0005 < 0.0005 !

2 1992 3 8.59E-02 <LLD < 0.002 < 0.0004 < 0.0004 -

2 1992 4 4.86E-02 <LLD < 0.002 < 0.0005 < 0.0006 -

3 1992 1 4.32E-02 <LLD < 0.003 < 0.0005 < 0.0007 f
3 1992 2 5.91 E-02 3.19E-02 < 0.002 < 0.0005 < 0.0005 :

'
3 1992 3 7.60E-02 <LLD < 0.002 < 0.0004 < 0.0005
3 1992 4 4.48E-02 <LLD < 0.002 < 0.0005 < 0.0005

32 1992 1 6.01 E-02 8.27E-03 < 0.003 < 0.0005 < 0.0007 !
32 1992 2 8.47E-02 <LLD < 0.002 < 0.0005 < 0.0004 |

32 1992 3 9.25E-02 <LLD < 0.002 < 0.0005 < 0.0007
32 1992 4 6.02E-02 <LLD < 0.003 < 0.0006 < 0.0006

,

'
37 1992 1 5.58E-02 <LLD < 0.004 < 0.0005 < 0.0005
37 1992 2 9.40E-02 <LLD < 0.002 < 0.0005 < 0.0004
37 1992 3 8.02E-02 5.85E-03 < 0.002 < 0.0004 < 00005
37 1992 4 7.71 E-02 <LLD < 0.002 < 0.0004 < 0.0003 .

40 1992 1 5.28E-02 <LLD < 0003 < 0.0005 < 0.0005
40 1992 2 7.50E-02 <LLD < 0.002 < 0.0004 < 0.0003 |

40 1992 3 7.45E-02 <LLD < 0.002 < 0.0007 < 0 0006 ;

40 1992 4 4.90E-02 <LLD < 0.002 < 0.0005 < 0.0004

!

r

!

I

|
,

t

!

!
t

h

!

i

i

!
,

|
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TABLE 5
1992 First & Second Quarter TLD Results

(mr / 90 day qtr)

Year = 1932 Year = 1992
Quarter = 1 Quarter = 2

'I "'I* *I "'I*LOC DAYS loc DAYS
Exposure dev) Exposure dev)

1 84 9 15 4 04 1 91 14 5 04

2 84 8 13 0 2.1 2 91.1 12.9 02
3 84 8 15.2 07 3 91 13 2 0.3
4 MB 15 4 06 4 91 13 9 14

5 84 8 14 4 0.4 5 91 12 4 03
6 84 8 15 4 07 6 91 12.5 02
7 84 8 14 6 03 7 91 12 7 03
8 84 8 15 8 07 8 91 14.5 04
9 84 8 13 5 0.3 9 91 12.1 0.2

10 84 8 15.0 04 10 91 13 9 08
11 84 8 17.1 02 11 91.2 16 0 04
12 84 8 15 0 05 12 91 14.2 04
13 84 8 16.3 1.3 13 91 15 4 0.3

14 84 8 15.5 04 14 91 141 0.3

15 84 9 14 6 04 15 91 13 0 14 j

16 84 8 14 6 02 16 91 14 6 04 )
17 84 9 15.3 04 17 91 1 13 4 1.2

18 84 9 16 6 04 18 91.1 15.0 03
19 84 9 15 2 09 19 91 1 15 0 0.5

|
'20 84 9 16 0 06 20 91.2 14 8 04

21 84 9 13 4 03 21 91.2 12.5 0.2

22 85 151 06 22 91.1 14 1 06

23 85 15 8 04 23 91.1 14 0 02

24 85.1 14.9 03 24 91 13 9 03
25 85 12.4 0.3 25 91 11.5 03
26 85 141 05 26 91 13 0 0.2

27 85 15.4 03 27 91 15 1 10
28 85 14 9 03 28 91.1 13 7 05
29 85.1 134 05 29 91.1 12.1 0.2

30 85 1 14 5 03 30 91 12.9 06
31 85.1 155 03 31 91 14 1 0.3

32 85 1 15 4 0.7 32 91 13 4 0.3

33 85.1 15 0 07 33 91 14 9 0.3

34 85 16 6 02 34 90 9 15 0 04
35 85 18.1 0.5 35 90 9 14 3 03
36 85 16 0 05 36 90.9 15 7 1.0

37 MB 15 2 05 37 91 14 6 09
38 84 8 17.3 06 38 91 15 0 06
39 85.3 15.3 1.5 39 90 9 14 7 07

40 85 3 14 2 04 40 90 9 12.9 04
41 84 9 16.5 07 41 91 14 7 06

42 85.1 10 6 02 42 90 8 9.7 03

| 43 85.1 100 01 43 90 8 93 04
1
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TABLE 6
1992 Third & Fourth Quarter TLD Results

(mr / 90 day qtr)

Year = 1992 Year = 1992
Quarter = 3 Quarter = 4

'I 'I " I # "
LOO DAYS LOC DAYS

Exposure dev) Exposure dev)

1 97 14 8 04 1 91 15 0 14

2 96.9 13.2 0.3 2 91.1 14 4 2.5

3 97 13.8 0.3 3 91 15,1 1.7

4 97 138 0.2 4 91.1 15 0 1.0
I

5 97 14.1 0.5 5 91 13.9 04
'

6 97 12.3 0.3 6 91.1 13.4 2.7

7 97 14 7 07 7 91.1 13 4 2.9

8 97 14.9 04 8 91 1 13 8 2.4 ,

9 97.1 13.1 0.3 9 91 13 9 2.9

10 96 8 14 9 05 10 91 14 9 20
!

11 97.1 15 5 07 11 91 15 4 44

12 97.1 14.0 04 12 91 15 3 1.5

13 97.1 15 3 07 13 91 15 4 1.3

14 97 13 4 0.5 14 91 15 6 1.4

15 97.1 14 9 07 15 91 14 9 28

16 97.1 13 0 09 16 91 14 8 10

17 96 9 14 5 05 17 91 15 9 10 0

18 96 9 15.5 05 18 91 15.2 3.1

19 96 9 15 7 0.7 19 91 15 7 1.7
7

20 96 9 14 6 05 20 91 15 0 1.5

21 96 9 12 8 04 21 91 13 0 08 |
22 96.9 135 1.1 22 91 13 9 1.3 i

23 97 14 8 03 23 91 14 8 1.1

24 97 15 6 08 24 91 156 23

25 97 13.1 04 25 91 12.3 06 .

26 97 14 0 0.3 26 91 14.1 25

27 97 14 9 0.4 27 91 14 9- 1.1 i

28 97 12.7 0.2 28 91 12.1 30 f

29 97 12 0 0.3 29 91 12 5 2.1

30 97 13 8 05 30 91 15 5 35 |

31 97 15.0 04 31 91 14.5 1.4

32 97 14 4 03 32 91 13 7 2.1

33 97 16 2 05 33 91 15 7 2.2 ;

34 97.1 16 6 04 34 91 15 5 22

35 97 15.3 04 35 91.2 14 6 15

36 97 15.0 04 36 91.2 14 5 1.4 *

37 97 15.3 04 37 91.2 15 4 16

38 97 16 7 05 38 91.2 16.7 5.0
I39 97.1 15.2 04 39 91 14 6 1.7

40 97.1 13 6 0.3 40 91 13.2 1.2

41 97 14 0 04 41 91 13.9 07

42 97.1 105 0.2 42 91 104 1.8

43 97 1 11.1 02 43 91 10 3 22 ;

,
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TABLE 7 i

1992 Drinking Water Radiological Analyses !

(pCi / liter, analysis error reported in Appendix B) j

!

l

$ g g fSAMPLE 9 g , o . ,

COLLECTION START LOCATION g f [ k 9
f., ATE O 2 w u o N g - 3 3 $O O

o o <cN m

117/9 2 BW15 84 <3 <7 <3 <4 <8 <3 < 0.2 <4 <4 s4

2/4'92 BW15 89 <3 (7 <3 <4 <8 <3 <01 <4 <4 <4

ST92 BW15 7_7 <3 <7 <3 <3 <7 c4 <01 <4 <4 <4

4J7/92 BW15 7.7 c4 <7 <3 <3 <8 <4 <04 <4 <4 c5

5/5/92 BW15 56 <4 <B <4 <4 48 <4 <07 c4 <4 <5

6/2/92 BW15 15 <3 <6 <3 <3 <8 <3 507 <4 <4 <4 |

7/7/92 BW15 6.9 <3 <7 <3 <3 <B <4 <01 <4 <4 <6

8/4/92 BW15 74 <2 <6 <3 <3 <5 <3 < 0.5 <3 <4 <$

9W92 BW15 6.9 <4 <9 <5 <5 < 10 <5 <1 <5 <5 <6

10!3 92 BW15 49 <4 <7 <3 <4 <8 <4 <05 <4 <4 <7

11/3/92 BW15 68 <3 <6 <3 <3 46 <3 <05 <3 <3 <3

12/1/92 DW15 7.9 <3 <6 <3 <3 <7 <4 <01 <3 <3 <6

1/7/92 LW40 85 <3 <7 <3 <3 47 <3 <03 <4 <4 <4

1!7/92 LW40 5.7 <3 <6 <3 <3 <6 <3 <04 <3 <4 <4

I2/4/92 LW40 59 <4 <0 <4 <4 <9 <4 <01 <5 <5 <5

3'3'92 LW40 56 <3 <6 <3 <4 <7 <3 <01 <4 <4 <4

3/192 LW40 48 <3 47 <3 <3 <0 <3 <1 <3 <4 <4

4,7/92 LW40 6 <3 <7 <3 <4 <7 c4 <05 <4 <4 c4

5/2/92 LW40 5.6 <5 < 10 <5 <$ < 10 <5 <09 <5 <5 <6

6/6/92 LW40 18 <4 <9 (4 c4 <9 (4 <06 <5 c5 c5

7,7/92 LW40 69 <5 < 10 <5 <6 < 10 <5 < 0.2 <5 <6 <9
.

814'92 LW40 61 <3 <6 <3 <3 <6 <3 <06 <3 <4 c6

9$'92 LW40 86 <3 (7 <3 <4 <7 <3 <1 <3 c5 <6

1073'92 LW40 66 <3 <7 <3 <3 <6 <3 <05 <3 <3 <4

11/192 LW40 54 <3 <5 <2 <3 <6 <3 <05 <3 <4 c4

12/1/92 LW40 13 <4 <7 <4 <4 <7 <4 <01 <4 <4 <6

i
|
I
|

t

|
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TABLE 8
1992 Surface Water Radiological Analyses i

{pCi / liter, analysis error reported in Appendix B)
. o

n :a gq a a a m

[ 3 $ ] $- fLOCATION DATE ]
2 m u o N g - ] ;z

]g g 4N m j

DC 1/21/92 7300 <3 <6 <3 <3 <6 <3 <6 <3 <3 <4 |

|' DC 2/18/92 6900 <4 <9 <5 <5 < 10 <5 <9 <5 <5 <7
DC 3/17/92 7800 <3 <6 <3 <3 <6 <3 <5 <3 <3 <4

,I
DC 4'21/92 7600 <4 <8 <4 <4 <8 <4 7 <4 <4 <7

IDC 5/19S2 6900 <3 <7 <3 <3 <8 <3 <5 <4 <4 <4

DC 6/23/92 6900 <3 <8 <4 <3 <8 <4 <7 <4 <4 <5 |

DC 6/23S2 6600 <3 <7 <3 <4 <7 <3 <7 <4 <4 <6 i

DC 7/21/92 6000 <3 <7 <4 <4 <7 <4 <7 <4 <4 <6
i DC 8/18/92 5900 <4 < 10 <4 <5 <10 <5 < 10 <5 <5 <9

DC 9/15/92 6100 <3 <8 <3 <4 <7 <4 <9 <4 <4 <8
DC 10'20S2 6400 <5 < 10 <4 <5 < 10 <5 < 10 <5 <5 <6

DC 11/17/92 6000 <3 <6 <3 <3 <6 <3 <3 <3 <3 <3

DC 12/15/92 6000 <3 <6 <3 <3 *6 <3 <7 <3 <3 <6
|
'

MUSH 1/21/92 <600 <3 <6 <3 <4 <6 <3 <6 <3 <3 <4

MUSH 1/21/92 < 0,00 <3 <6 <3 <3 <6 <6 <7 <3 <3 <4

MUSH 2/18/92 < 600 <4 <8 <4 <4 <9 <4 <6 <4 <4 <5 |
MUSH 3/17/92 < 400 <4 =7 <3 =4 <8 <4 <6 <4 <4 <5
MUSH 4'21/92 < 600 <3 <7 <3 <3 *7 *4 <B <3 <4 <6
MUSH 5/19/92 < 600 <3 <6 <3 <3 <6 <3 <5 <3 <4 <4

MUSH 6/23G2 <600 <3 <7 <4 <4 <B <4 < 10 <4 <5 <9 (

MUSH 7/21/92 < 600 <3 <7 <3 <3 <6 <3 <6 <3 <5 <5 (
MUSH 8/1BS2 < 700 <4 <8 <3 <4 <7 <4 <9 <4 <4 <7
MUSH 9/15G2 < 600 <3 <7 <3 <3 <7 <3 <8 <3 <4 <7
MUSH 10/20S2 <700 <3 <7 =3 <3 <7 <3 <7 <3 <4 <7
MUSH 11/17/92 < 400 <2 <5 <2 <3 <5 <3 <4 <3 <3 <3

MUSH 12/15/92 < 400 <2 <6 <2 <3 <5 <3 <6 <3 <3 <5 I

I

SP 1/21/92 7200 <4 <B <4 <4 <8 <4 *8 <4 <5 <5

SP 2/18/92 7200 <4 <7 <4 <4 <8 <4 <7 <4 <4 <5

SP 3/17/92 7000 <3 <7 <3 <4 <7 <4 <0 <4 <4 <5
SP 401/92 7900 <3 <8 <4 <4 <7 <4 <8 <4. <4 <6
SP 5/19'92 7000 <4 <9 <4 <4 <9 <4 <7 <5 =5 <5

SP 6'23S2 6900 <3 <8 <4 <3 <B <4 <7 <4 44 <5
SP 7/21/92 5500 <3 <6 <3 <3 <7 <3 <5 <3 <3 <4

SP 8/18S2 5800 <3 <8 <4 <4 <8 <4 <9 <4 <4 *7

SP 9/15/92 5900 <3 <6 <3 <3 <7 <3 <8 <3 <4 <6

SP 9/15'92 5900 <4 =B <4 <3 <7 <4 < 10 <4 <4 <7
SP 10/20/92 7100 <4 <8 <3 <4 <8 <4 <7 <4 <5 <6 j

SP 11/17/92 6500 <3 <7 <3 <4 <7 <3 <4 =4 <4 <4 |

SP 12/15'92 6700 <3 <6 <3 <3 <6 <3 <7 <3 <3 <6

1

i
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TABLE 9
1992 Ground Water Radiological Analyses

(pCi / liter, analysis error reported in Appendix B)

"
o

p/ X E E3 m * 9 m -

LOCATION DATE E d y $ $ $ 0 ]
* *

82 6 o N "g u

B12 1&Feb-92 < 200 < 3 < 6 < 3 < 3 < 6 < 3 < 0.1 < 3 < 4 < 3
B12 14 Mar 92 < 100 < 4 < 8 < 4 < 4 < 8 < 4 < 0.1 < 4 < 4 < 4

B12 18-Aug-92 < 200 < 3 < 7 < 3 < 4 < 8 < 4 < 0.2 < 4 < 4 < 6
B12 17-Nw-92 < 100 < 3 < 6 < 3 < 3 < 6 < 3 < 02 < 3 < 3 < 4

C10 1Sfets92 < 200 < 2 < 5 < 2 < 2 < 5 < 3 < 0.1 < 3 < 3 < 3
C10 19-May-92 < 100 < 6 < 10 < 6 < 7 < 10 < 7 < 01 < 7 < 7 < 9
C10 18-Aug-92 < 200 < 3 < 8 < 3 < 3 < 8 < 4 < 02 < 4 < 4 < 8
C10 17-Nw 92 < 100 < 3 < 6 < 3 < 4 < 7 < 4 < 0.2 < 4 < 4 < 5

C49 18Jeb-92 < 200 < 10 < 20 < 10 < 10 < 20 < 10 < 02 < 10 < 10 < 10
C49D" 18feb 92 < 200 < 10 < 20 < 10 < 10 < 20 < 10 < 0.2 < 10 < 10 < 10

C49 14 Mar 92 < 100 < 3 < 6 < 3 < 3 < 6 < 3 < 01 < 3 < 4 < 5
C49 18-Aug 92 < 200 < 3 < 8 < 4 < 4 < 7 < 4 < 02 < 4 < 4 < 8
C49 17-Nw 92 < 100 < 3 < 7 < 3 < 4 < 8 < 4 < 02 < 4 < 4 < 5

DG5 18Eeb-92 < 200 < 2 < 6 < 2 < 3 < 6 < 3 < 0.1 < 3 < 4 < 4

DCS 19-Mar 92 < 100 < 3 < 7 < 3 < 4 < 7 < 3 < 02 < 4 < 4 < 5
DCS 18-Aug-92 < 200 < 3 < 7 < 3 < 4 < 6 < 3 < 0.1 < 3 < 4 < 6
DOS 17-Nw-92 < 100 < 3 < 6 < 3 < 3 < 7 < 3 < 02 < 3 < 3 < 4

* Duphcate Sample

TABLE 10
1992 Aquatic Plants Radiological Analyses

(pCi / liter, analysis error reported in Appendix B)

o 2 $ 8 E 5 8 N 5 N
DATE LOCATION TYPE } i 6 o } } Q ] g ]2 O o u o g r u w

14-Apr 92 DC CATTAIL 0190 3 180 < LLD < LLD < LLD < LLD <LLD < LLD < LLD <LLD < LLD

if Mar 92 DC ALGAE 0.850 1 720 0 015 0 022 0 026 0 050 0 078 0487 0155 < LLD <LLD
AMERICAN

23-Jun 92 DC LOTUS 0433 3 550 <LLD <LLD < LLD < LLD < LLD < LLD < LLD < LLD < LLD

25-Aug-92 DC ALGAE 0 930 1 210 0.061 0 038 0 0G8 <LLD 0 013 < LLD 0.032 < LLD <LLD

22-Sep-92 DC ALT PONDWEED 0.241 1.910 < LLD 0 015 0.040 < LLD < LLD 0232 < LLD <LLD <LLD

1992 Annual Radiological Environmental Operating Report
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TABLE 11 (

1992 Shoreline Sediment Radiological Analyses !
'(pCi / kg dry, analysis error reported in Appendix B)

LOCAT!oN DATE b $ f
O O $ $ $ $ ;

m x u

IDC 14-Apr-92 < LLD 11.50 < LLD 0095 < 0 05 0 056 27 1.19 < L1D :

DC* 14 Apr 92 < LLD 8 53 < LLD < LLD < 0.05 <005 1.59 0 924 < LLD

!DC 22-Sep-92 < LLD 9 55 < LLD 0 08G < 0.06 0 0742 1.75 1 03 <LLD

JRR 14 Apr-92 <LLD 9 63 < LLD < LLD < 0 05 0 19 1 09 1 25 < LLD i

JRR* 22-Sep-92 < LLD 9 92 <LLD < LLD < 0 06 < 0 04 < LLD 3 E2 1 51 ,

t

!

i
Those numbers reported as <LLD are not normally tracked in WCNOC sharehne sedanent databases unless acturtry a detected.

!

'!
* Dupkcate analysis

!

!

!
'?

!

TABLE 12 i

1992 Bottom Sediment Radiological Analyses
(pCi / kg dry, analysis error reported in Appendix B) :

i
.

X U % N$ 9
= oe- o

$LOCATION DATE LU T i i '? 4 i
= 8
z= x o e a a E

DC 6!23S2 < LLD 102 0 053 <LLD 0 625 0 244 0.526 1 610 1.170
I

DC 9/22 S2 < LLD 9.5 * LLD < LLD 0910 0 239 0483 2 800 1 160
'

,

JRR 7/692 < LLD 17.2 < LLD < LLD < LLD <005 0 223 3 170 1 430

JRR 922!92 < LLD 16 4 < LLD < LLO < LLD < 0.05 0 222 2 020 1230
J

JRR* 7/692 < LLD 18 5 < LLD < LLD <LLD <005 0 272 1 550 1 470

UHS 10/2G'92 < LLD 12 3 <LLD < LLD 0 087 < 0 04 0.329 2250 1.160

UHS * 1076'92 <LLD 11.8 < LLD < LLD 0 084 < 0.05 0 35 2.390 1.140

Those numbers reported as <LLD are not normally tracked in WC NOC bottom sedimerit databases unless actwitry is detected.

* Duphcate Sample
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TABLE 13 !

| 1992 Broadleaf Vegetation Radiological Analyses >

(pCi / kg dry, analysis error reported in Appendix B) ;
r

!

DATE TYPE loc b $ h
2 0 0 & E l

* * "

:
23-Jun 92 SWISS CH ARD A-1 0 298 4.24 <0006 <0 01 <0006 < 0 006 < 0.1 < 0.01 |

28 Jul-92 SWISS CHARD A-1 0935 3 25 <0007 <0 01 < 0007 <0007 < 0.1 < 0.01 ;

25-Aug 92 SWISS CHARD A-1 0.364 2.9 < 0.01 <0 01 < 0.01 < 0.01 <02 < 0.02 j

22-Sep-92 SWISS CHARD A-1 0 486 2 45 < 0.01 <0 03 <0009 < 0 01 <02 < 0.02

27-Oct-92 SWISS CHARD A1 0 59 2.95 < 0 01 <0.02 < 0 01 < 001 <02 < 0.02 ,

24.Nov-92 SWISS CHARD A-1 0 561 1.96 < 0.01 < 0 02 < 0.01 < 0 01 <02 < 0.02 ,

!
'

27-Mar 92 SWISS CHARD G-1 0 126 5 01 <001 < 0.02 < 001 < 0 01 < 0 02 < 002

23-Jun-92 CABBAGE G1 0 421 3 71 < 0009 < 0 02 < 0 006 <0008 <02 < 0.02

2B-Juh92 CABBAGE G1 1.33 3 13 <0008 < 0 01 <0006 <0009 < 0.1 < 0.01

26-May-92 SWISS CH ARD R1 0 313 3 93 <002 < 0 02 < 0 01 <001 < 0.02 < 0.02

24-Jun-92 LETTUCE R-1 0 165 5 25 <0008 < 001 <0006 < 0 008 <01 < 0.01

!
28-Jul-92 CABBAGE R-1 21 5 69 <0006 < 001 < 0006 0 0118 < 0.1 0 0299 [

t
26-May-92 SWISS CHARD S-4 0.167 4 17 < 001 < 002 < 0 01 <001 <002 < 0 02 j

24-Jun-92 CABBAGE S-4 0 303 3 08 < 0.01 < 0.02 < 0 01 < 0 01 <02 < 0 02 j

28-Juh92 CABBAGE S-4 0 91 3 42 < 0 01 < 0 02 < 0.01 -- 0 ' : < 0.3 < 0.03

25-Aug-92 CABBAGE S-4 1.26 2.61 < 0.01 < 0 02 < 0.01 < 001 s03 < 0.02 u

22-Sep-92 SPINACH S-4 0.333 9 82 < 0.02 < 0.04 < 001 < 0.02 <02 < 0 02 :

1
,

-

1

l

TABLE 14
1992 Irrigated Crops Radiological Analyses

(pCi / kg dry, analysis error reported in Appendix B)

|

DATE TYPE Loc b $ h
2 0 0 E E* * "

04 Nov-92 SOYBEAN NR D1 <007 17.5 <0 006 <0.02 <0008 < 0.008 < 0.1 < 0.01

08 Oct-92 CORN NRD2 < 0.05 316 < 0007 <0 02 <0.006 40005 <01 < 0.01
|
| 08-Oct-92 SOYBEAN NRD2 < 0.06 161 <0.007 <0 03 <0.006 < 0.006 <01 < 0009

16-Oct-92 CORN NRU1 < 0 05 2.93 <0006 <0 02 <0005 <0005 <009 < 0.009

16-O-1-92 SOYBEAN NRU1 0.0657 0 03B6 <0006 <0 02 <0006 <0006 <0.09 <0 009

20 Oct-92 SOYBEAN A1 0 439 11 1 <0 02 <0 04 <0 02 <0.02 <0 3 <0.03

Soybeans obtained from A1 by special request of KDHE
|

|
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TABLE 15 !
1992 Milk Radiological Analyses

,

(pCi / kg dry, analysis error reported in Appendix B) {

!

TYPE DATE l-131 K 40 ~

4
'

ERROR
!
!

COW 1/14/92 < 0. 2 1240 +/- 120 <4 <4 <6 t

!COW 2/11/92 < 0.2 1210 +/- 120 <4 <4 <4

fCOW 3/10/92 < 0.2 1210 +/- 120 <3 <4 <4

COW 4/14/92 < 0.2 1180 +/- 120 <4 <4 <7 ;

COW 4/14/92 < 0.4 1050 + /- 100 <5 <5 <9 DUPUCATE i

!

COW 5/12/92 < 0.5 1300 +/- 130 <4 <4 <4

COW 5/12/92 <04 1360 +/- 140 <5 <5 c. 5 DUPLICATE (

COW 5/27/92 < 0.2 1330 +/- 130 <4 <4 <4

COW 5/27/92 < 0.3 1280 +/- 130 <4 <5 <4 DUPLICATE

COW 6/9/92 < 0.3 1280 +/- 130 <4 <4 <7 .

COW 6/23/92 <02 1480 +/- 150 <4 <4 <5

COW 7/14/92 <01 1350 + /- 130 <4 <4 <6

iCOW 7/28/92 <02 1380 +/- 140 <4 <4 <5

COW 8/11/92 < 0.1 1300 +/- 130 <3 <4 <4

COW 8/26/92 < 0.1 1320 +/- 130 <3 <3 <5

COW 9/8/92 < 0.2 1340 +/- 130 <4 <4 <6 i

;

COW 9/22/92 < 0.2 2000 +/- 200 :7 <6 <8 !

|

COW 10/13/92 <02 1360 4/-140 <4 <4 <5 >

COW 10/27/92 <02 1410 +/- 140 <4 <4 <5 ;

COW 11/10/92 < 0.2 1390 +/- 140 <4 <5 <5 !

COW 11/24/92 < 0.4 1410 + /- 14 0 <4 <4 <5
'f

COW 12/8/92 <02 1310 +/- 130 <4 <4 <5 ,

!
I

i

4
>

i

!
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TABLE 16
1992 Fish Radiological Analyses ;

(pCi / kg dry, analysis error reported in Appendix B),

* * mg m e o eo
DATE SPECIES Location 4 9 9 4 W O O y

$ E O O 6 E E IX
o o e-

;

i

07-Apr-92 COMMON CARP WCCL 2 34 < 0 03 < 0 07 < 0 03 = 0 03 <006 < 0 03 < 0.03 0 06
,

07-Apr-92 CHANNEL CAT WCCL 3 A' < 0 02 < 0 04 < 0 02 < 0 02 < 0.03 < 0 02 0 0188 0 03
07-Apr-92 BLACK CRAPPlE WCCL 2K < 0 02 < 0 04 < 0 02 <002 < 0 04 < 0 02 < 0 02 0 03

07-Apr-92 WHITE CRAPPIE WCCL 3 37 < 001 < 0 04 < 0 02 < 0 02 < 0 04 < 0 02 < 0 02 0 03
074pr-92 WHITE CRAPPlE WCCL 3.36 <001 < 0.04 < 002 <0.02 < 0 03 < 0 02 < 0 02 0 02

27-May-92 CARP JRR 3 19 < 0 04 < 0.1 < 0.04 < 0 04 <01 < 0 04 < 0 04 0.06

27-May-92 CATFISH JRR 3 71 < 0 03 < 006 < 0 03 < 0 03 < 0.05 < 0 03 < 0.03 0 05 f

i

144ct-92 CARP WCCL 2 50 < 0 03 = 0 07 < 0 03 < 0 03 < 0 00 < 0 03 < 0 04 0 05

14Cct-92 WIPER WCCL 3 29 < 0 03 < 006 < 0 03 < 0 03 < 0 06 < 0.03 < 0 04 0 07
'
,

'
26-Oct-92 BLACK CRAPPIE JRR 3.86 < 0 03 <007 < 0 02 < 0 03 < 006 < 0 03 < 0 03 0.06

2Soct-92 BLACK BASS JRR 3 86 < 0 02 <005 < 0 02 < 0 03 = 0 07 < 0 02 c 0 02 0 03

2SOct-92 BUFFALO JRR 3 64 < 0C2 <005 < 0 03 < 0 03 <005 < 0 02 < 0 03 0 04

2Boct-92 WHITE CRAPPIE JRR 3 51 < 0 02 <006 < 0 03 < 0 03 <006 < 0 02 < 0.03 0 04
i

i

!
!

k

!

:
,

i

,

!

t

h
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TABLE 17
1992 Land Use Census Residence Data |

,l

1991 1992 i

TOTAL NO.OF DISTANCE (Mi)/ DISTANCE (Mi)/ |
POPULATION RESPONSES / CLOSEST CLOSEST .

!SECTOR FOR SECTOR HOUSEHOLDS RESIDENCE RESIDENCE

A 15 6/7 1,4/A-01 1.4/A-01
i

B 21 0/8 3.1/B-02 3.1/B-02 !

C 21 7/9 2.0/C-01 2.0/C-01 .!

D 15 4/4 2.1/D-01 2.1/D 01

E 14 4L5 1.8/E-01 1.8/E-01 !

F 39 13/15 1.8/F-01 1.8/F-01

G 23 8/9 1.6/G-01 1.6/G-01

H 26 8/9 3.1/H-02 3.1/H-02 ,

J 16 4/7 3.3/J-01 3,3/J-01

K 12 6/6 3.8/K-05 2.6/K-06

L 78 26/26 2.1/L-09 2.1/L-09
i

M 44 15/19 2.4/M-02 1.6/M-19

N 15 6/6 2.1/N-01 2.1/N-01

P Zi 19/19 2.9/P-02 2.9/P-02

Q 23 7/9 1.4/Q-02 1.4/Q-02

R 9 5/5 1.9/R-05 1.9/R-05/
.,

!

!

BOLD PRINTING denotes a change from 1991 Land Use Census.

i

i

,

'
,
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TABLE 18
1992 Land Use Census Milk and Garden Data !

1991 1992 D/Q ;

1991 1992 DISTANCE (Mi)/ DISTANCE (Mi)/ (DEPOSITION
DISTANCE (Mi)/ DISTANCE (Mi)/ CLOSEST CLOSEST CONSTANT)/

SECTOR MILK ANIMAL MILK ANIMAL GARDEN GARDEN RANKING

A NONE NONE 1.4/A-01 1.4/A-01 5.92E-09 /1

B 4.1/B-06 4.9/B-07 3.1/B-02 3.1/B-02 9.05E-10 / 7
4.9/B-07

C NONE NONE 2.0/C-01 2.0/C-01 7.73E-10 /10

D 2.4/D-03 NONE 2.1/D-01 2.1/D-01 4.32E-10 /16

E NONE NONE 1.8/E-01 1.8/E-01 7.76E-10 / 9

F NONE NONE 1.6/F-07 1.6/F-07 1.11E-09 / 5

G NONE NONE 1.6/G-01 1.6/G-01 1.55E-09 / 3

H NONE NONE 4.9/H-06 3.1/H-02 5.35E-10 /13

'

J NONE NONE 3.8/J-02 3.3/J-01 5.28E-10 /14

K NONE NONE 4.1/K-01 2.6/K-06 7.57E-10 /11

L NONE NONE 2.8/L-03 2.6/L-39 4.98E-10 /15

M 1.6/M-19* 1.6/M-19 2.4/M-02 1.6/M-19 1.19E-09 / 4 ;

i

N NONE NONE 2.6/N-03 2.6/N-03 8.08E-10 /10

P NONE NONE 4.7/P-03 2.8/P-26 5.50E-10 /12 :
,

Q NONE NONE 2.3/Q-03 2.3/O-03 9.37E-10 / 6

R NONE NONE 2.1/R-01 2.1/R-01 1.84E-09 / 2 ;

:
BOLD PRINTING denotes a change from 1991 Land Use Census.

'

No milk sample locations would apply for the REMP because of a variety of reasons. Generally,
dairy breeds that are present are not utilized for milk production for human consumption. Location
M-19 dairy cattle are young animals at pasture that are noved to Leroy Kansas if/when they are

'
used for milk production. Other residents confirmed that tueir animals are not used for milking for
human consumption. Location D-03 is currently vacant.

Garden data changes are largely because of people 'noving into locations that are closer to the site. j
The calculrmd D/Q values are ranked in descending order, confirm that the gardens currently being 4

|sampled f; rice REMP are appropriate and that no changes are necessary.

1
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TABLE 19
1992 US EPA Interlaboratory Comparison Program

Collection
Date Media Nuclide EPA Results (a) Teledyne Results (b) |

|

1/31/92 W ater Gr-Beta 30.0 + /- 50 31.67 + /- 0.58 !

2/7/92 Water 1-131 59.0 + /- 6.0 61.00 +/- 1.73

'

2/14/92 Water Co-60 40.0 + /- 5.0 38.00 + /- 2.65
Zn-65 148.0 + /- 15.0 145.00 + /- 1.73
Ru-106 203.0 + /- 20.0 191.00 + /- 21.66-
Cs-134 31.0 + /- 5.0 29.00 + /- 2.00
Cs-137 49.0 + /- 5.0 53.67 + /- 2.52 :

Ba-133 76.0 + /- 8.0 75.67 + /- 7.51

2/21/92 Water H-3 7904.0 + /- 790.0 7800.00 + /- 100.00

3/27/92 Air Filter Gr-Beta 41.0 +/- 5.0 43.00 +/- 1.00
'

Cs-137 10.0 + /- 5.0 11.00 + /- 1.73

4/14/92 W ater Gr-Beta 140.0 + /- 21.0 98.00 +/- 2.00 c
Co-60 56.0 +/- 5.0 55.00 + /- 1.73
Cs-134 24.0 +/- 5.0 22.67 + /- 1.53
Cs-137 22.0 + /- 5.0 24.67 + /- 3.06 '

4/24/92 Milk 1-131 78.0 + /- 8.0 71.67 + /- 4.04
Cs-137 39.0 + /- 5.0 46.67 + /- 2.31 d ;

K 1710.0 +/- 86.0 1680.00 + /- 72.11 ;

5/15/92 Water Gr-Beta 44.0 + /- 5.0 44.67 +/- 1.15
,

6/5/92 Water Co-60 20.0 + /- 5.0 21.33 + /- 0.58
Zn-65 99.0 + /- 10.0 107.00 + /- 3.61
Ru-106 141.0 + /- 14.0 127.00 + /- 11.53
Cs-134 15.0 + /- 5.0 15.00 + /- 1.00 i

Cs-137 15.0 + /- 5.0 16.00 + /- 1.00 i

Ba-133 98.0 +/- 10.0 93.33 + /- 6.03 I

6/19/92 Water H-3 2125.0 + /- 347.0 2100.00 + /- 0.00
,

i
8/7/92 Water 1-131 45.0 + /- 6.0 43.33 + /- 6.03

,

,

B/28/92 Air Filter Gr-Beta 69.0 + /- 10.0 69.00 +/- 1.00 '

f
Cs-137 18.0 + /- 5.0 16.67 + /- - 2.31

f

i

!

,!
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|
ITABLE 19 (cont'd)

1992 US EPA Interlaboratory Comparison Program j
,

Collection I
Date Media Nuclide EPA Results (a) Teledyne Results (b) i

|

9/18/92 Water Gr-Beta 50.0 + /- 5.0 45.00 +/- 1.73 ;

9/25/02 Milk l-131 100.0 + /- 10.0 99.00 +/- 7.21 j
Cs-137 15.0 +/- 5.0 15.67 + /- 1.15 '

K 1750.0 + /- 88.0 1660.00 +/- 85.44 i

i

10/9/92 Water Co-60 10.0 + /- 5.0 11.00 + /- 1.00
Zn-65 148.0 + /- 15.0 156.67 + /- 0.58 ,

Ru-106 175.0 + /- 18.0 164.33 +/- 7.51 |
Cs-134 8.0 +/- 5.0 8.67 + /- 0.58 ;

Cs-137 8.0 + /- 5.0 8.67 +/- 0.58
Ba-133 74 0 + /- 7.0 75.67 +/- 9.29

10/20/92 Water Gr-Beta 53.0 + /- 10.0 49.00 +/- 2.65 5

Co-60 15.0 +/- 5.0 15.C: + /- 1.00 ,

'

Cs-134 5.0 + /- 5.0 5.00 + /- 0.00
Cs-137 8.0 +/- 5.0 8.67 +/- 0.58

i

10/23/92 ' Water H-3 5962.0 + /- 596.0 5666.67 + /- 57.74

(a) EPA Results - Expected laboratory precision (1 sigma). Units are pCi/ liter for water and
milk except K is in mg/ liter. Units are total pCi for air particulate filters.

(b) Telodyne Results - Average +/- 1 sigma. Units are pCi/ liter for water and milk except K is in ;
mg/ liter. Units are total pCi for air particulate filters.

(c) There was a large fraction of low energy beta emitters (CD-60 and Cs-134) in the sample.
Detector efficiency decreases with decreasing energy. We are required to calibrate with the
high energy beta emitters (Cs-137 and Sr-90). No corrective action necessary. ;

(d) There is no apparent reason for the high Cs-137 results. The sample geometry and !
'detector efficiencies were verified to be correct. The Total K and I-131 by gamma

spectroscopy were in good agreement with EPA values. There is no trend and results ;
were within +/- 3 sigma so no action taken.

!

!
3

|

|

|

l
J

|
|
;
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FIGURE 6

1992 Airborne Gross Beta Indicator i Control Ratios (X 100)
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FIGURE 7
;
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Historical Location 40 (Control) Smoothed Gross Beta
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FIGURE 8

! Historical Gross Beta Smoothed Weekly Indicator to Control Ratio
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Figure 10

Variation of Nearsite TLD Averages
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TLD Nearsite Average and Control Average Historical
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FIGURE 12

Wind Frequency vs. TLD Exposure Comparison, By Sector
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FIGURE 13

WCCL Smoothed (avg of 10) Surface Water and Cumulative Liquid Effluent Tritium Data
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FIGURE 14

WCCL Smoothed (avg of 10) Surface Water and Quarterly Liquid Effluent Tritium Data
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FIGURE 15

.

Drinking Water Gross Beta (Historical)
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Summary Tables in the format of NRC Radiological
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ENVIROfmFhfrAL RADIOIDGICAL MONrTORING PROGRAM SUMMARY
4 PJ

3
Name of Facility Wolf Cwk Nmt , rwrk,t No_STN 50 4823

x{
O@ Imantion of Facility C- ~~-e C~ia'v W-= -- Reporting tWlod Annel 1992
$ | County. State)

! $4 &
b2.
5o Number of
to E Ari a and Imwer umit
g !1 Medlure of Pathway Total Nuanber of All todu-= tor inc=uana ime=% with INhent Annin=1 Mean Controllocauona Nonrouuneog "Mean (0 "Mean (0 Reported
e, m Seam of A. ', _ Detecuon " Mean (Q Name

j @' (Unit of resment) Perfwd (LLD) "Ra nge Destance and Directions **Hange " Range Measureme nt s**
Station No.JRR

j
a
3 Sedtsment/Stit Cantana (7)

.

t) K-40 0.5 11(4/4) JRR 4 minee W 16(3/3) 16(3/3) 0
(14 17) (14-17)

--
(9.5 12)

3 Co-58 0.07 -(0/4) NA NA -(0/3) 0O
.. ..

E
..

S Mn 54 0.03 0.053(1/4) DC 0.053(1/4) -(0/3) 0c.

$
3 Co-60 0.02 0.48(4/4) DC 0.6 mile WNW 0.8712 /2) -(0/3) O

(0.064-0.91) (0.83-0.91) --

;1

-
Co.134 0.06 0.24(2/4) DC 0.6 mile WNW 0.24(2/2) -10/4) 0

(0.239-0.244) (0.239 0.244) --

Co-137 0.06 0.42(4/4) DC 0.6 male WNW 0.51(2/2) 0.2213/ 3) 0

(0.33-0.53) (0.48-0.53) (0.22 0.23)

Ra226 0.5 2.3(4/4) UHS 2.3(2/2) 2.3(3/3) 0
(2.3-2,4) (1.6-3.2)

(1.6-2.8)

>I Th 228 0.04 1.2(4/4) JRR 4 miles W l.3(3/3) 1.3(3/3) 0

(1.2 1.4) (1.2- 1.4)
(1.1-1.2)$

_

a un
hk
>$

.

Nominal Inwer Umst of Detection (LLD)" Mean and range based upon detectable measurements only. Fraction of detectable measurements at specifted krations is indicaica in parentheecs (f)
*

4

'"h A--u_-_.u_,my,,,_, __



I$
ENVIRONMENTAL RADIO 1DGICAL MONTIVRING PROGRAM SUMMARY

oe
[*

Name of Facility Wolf Creek Nuclear Docket No.STN 50-482-s
I3

@b
location of Faellsty Coffev County. Kansas Reporting lYriod Annual 1992#

~

(County State)
sn
oa
k5 Number of

n5te, Analysts and Inwer limit
mp Medium of Pathway Total Numiser of All Indicator locationa location with IItchest Annual. Mean Control locations Nonroutine

57 - Sampled ofAnalyslo Detection " Mean (0 Name **Mean (0 "Mean (0 Reported

gQ (Unit of Measurement) Performed (1.LD) "Ra nge Distance arxl Dttretions " Range "Han(e Measu rement s"
No Control

si
o Gamma (1)s Soll

K-40 0.5 16(1/1) Al 1.4 miles N 16(l/1) .. 03 (pCl/g

,k dry weight) ..
..

Al 1.4 miles N 0.27(1/1) .. OO Cs-137 0.06 0.27(1/l)
..] ..

g
:. Al 1.4 miles N 2.2(1/1) .. O

5 Ra-226 0.5 2.2(1/1)

x
e Al 1.4 miles N 1,3(l /1) .. 0
E Th-228 0.04 1.3(I/1)
3

"O>m
V to

sM
-. k
58

.

* Nominal imwer LJmit (4 Detection (LLD)* * Mean and range based upon detectable measurements only. Fraction of detectable measurements at specified kratknts is indicated in parentheses (0

. m..- . _ _ , . , , . . . . . _ . . . . - . . , _ . _ . . . . ~ . - . , _ _ . ~ __ . _ , . . - , . , . . . - _ . - _ . . _ _ . . . . . _ , ._
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ENVIRONwVTAL RADIOIDGICAL MONTIURING PROGRAM SUMMARY
. .
"

*
| ip

Name of Facility Wolf Creek Nuclear Docket No. SIN 50-4B2,=

I
| , @*

Incauon of Facility Coffev Cmmtv. hn== Reporting Period Annual 1992
$ ~~ (County, State)3
g kg
Eo Number of

! 2. gT
l. t! 8 -

Total Number of All Indicator locations t nc= tion with Itiahest Annual. Mean C9nigellocations NonroutineAnalysis and Im a IJmit ,

"Mean (0 "Mean (0 Reported
(A S Medium of Pathway
E Sampled ofAnalyele Detection " Menn (f) . Name
,g

(Unit of Measu.ement) Performed (t.l.D) "Ra nge ~ Distance and Directions " Range " Range Measurements **
station No.JRR

1- ,j m
; 3 g.

o
D Shoreline Soll Gamma (4)

K-40 0.5 11(2/2) DC 0.6 miles WNW I1(2/2) 10(2/2) 0
8 (pCl/g

(9.6- 12) (9.6-9.9)3 dry weight) (9.6- 12)
6.

3 Co-60 0.09(2/2) DC 0.6 miles WNW 0.09(2/2) -(0/2) OO
(0.09 0.10) --

(0.09-0.10);

@
c.
3 JRR 4.0 miles W 0.1D(1/l) 0.19(1/1) O
* Co 137 0.06 0.07(2/2) ---

(0.06-0.07)
@
.= JRR 4.0 miles W 2.7(2/2) 2.7(2/2) 0

$ Ra-226 0.5 2.2(2/2) (1.7-3.6) (1.7-3.6)
(1.8-2.7),

Th-228 0.04 1.l(2/2) JRR 4.0 miles W l.4(2/2) 1.4(2/2) 0

(1.0-1.2) (1.3-1.5) (l .3- 1.5)4

,

r

> ns
2C
E. 3 %
9: S*.>o

.

Nominal Lower Limit of Detection (LLD)' Mean and range based upon detectable measurements only. Fraction of detectable measurements at spectIled locations is indicated in parentheses (f)
*

. ,u.a.--.-.-..,__,.,___m
_ _

. , _ . . . - - . ~ , - - _ . . . _ . - . - - _ - - , . ~ ~ . - , . . _ _ _ _ . - - . - . , . . - . - _ _ _ . _ . . . . - . _ _ , , . _ . _ ______-___n____--
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ENVIRONurNTAL RADIOIDGleAL MONrlT) RING PROGRAM SUMMARY::: w
cr >
k5~ Name of Facihty Wolf Cr k Nuclame Docket No.STN 50-482
x c
O5 locauon of Facility Co:is- Countv. M=- Reporting Period Annumi 1992si

(County, Statel
S E-
$5 Number of3oe 9- Analysis and Lower umit
ME Medium of Pathway Total Number ' of All f=1 senior t_ne.euma Imratian with 14takest Ann int uean Contzul locatiana Nonroutine

E Sampled ofAnalysis Detecuon " Mean (f) Name **Mean (f) "Mean (f) Reported

5'% (Unit of Meneurement) Performed (t,1,D) * * Ra nge Distance and Directionn **Ranste "Ranste Measurements **
BW.15s-

3 k-
Water I-131 (24) 0.5 -(0/12) NA NA -(0/12) 0 <

o
g

' Drinking BW15 3.9 miles SW 7.8(12/12) 7.8(12/12) 0e

h fpCl/8 Grose (24) 2 7.8(12/12)
- Beta (5.4 18) (4.9- 15) (4.9 15)

i

-(0/12) NA NA -(0/12) OO
3 Gamma (24) --

E Triuum (8) 1000 -(0/4) NA NA -(0/4) OB
....

c ..

||0

$ B-12 ;
o

. A

Water. 1-131 (17) 0.5 -(0/13) NA NA -(0 /4) 0

Giound
(pCl/D

Gamma (17)

K-40 100 -(0/13) NA NA -(0/4) O

Triuum (17) 1000 - -10 / 13) NA NA -(0/4) 0
4

>$
--

'c e

EsW
ao
g%
>$

.

* Nominal Lower umit of Detection (W O)
.

.

" Mean and range based upon detectable measurements only. Fraction of detectable measurements at sperthed krations is indicated in parentheses (Q'
.

.

. '-- ---e m..-i5,-- -mee- - , - - , . , ,.- . . - , . - - , . w,..ee.c..- e- , e. . c ewr --w- w e * - , , ww. s.~. e...re.%w-.,,-s-,-mn-+,,=,..., ,m-,.w, u.-. .---m%c,- e---- r-w..-.r.,%..v-mw,--e,-~+ --rwr---,-s~-...t.-mt,
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ENVIROPNRNTAL RADIOLOGICAL MONff0 RING PROGRAM SUMMARY

,oe
hp"

Name of Fadlity Wolf Creek Nuetaar Docket No.S'IN 50-482n3
- i63
*E location of Fadlity Cc ~c.- Coimtv. War--- Reporting Period Annual 1992pg (County. State)
o ni

- o ct

D 5' Number of!: 5'
6 c. Analysis and lower IJmit
wg Medium of Pathway Total Number of All Indicator locations location with Ittehest Annunt Mean Controllocations Nonrouune

lii - Sampled of Analysis Detection " Mean (0 Name "Mean (0 "Mean (0 Reported

'-

g.@ (Unit of Measurement) Performed (LLD) " Range Distance and Directions " Range "Ra nge Measurements **
Mush

m 5,

o
3 Water
3 Surface Gamma (37) SP 83(l/12) -(0/12) O

K-40 60 83(1/25) -s --
--

@, (pCI/D

O Triuum (37) 1000 6675(24/25) SP G725(12/12) -(0/12) 0

(5500-7900) (5500-7900) -

$
na
C*.
3
C
'X3
e
V
o
A

$
. >coe

E o"s

h k'
.>c.

,

* Nominal laver Limit of Detection (LLD)
" Mean and range based upon detectable measurements only. Fraction of detectable measurements at specirled locations is indicated in parentheses (0

.
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TIME GROSS BETA TIME I.13I
g. 6 COLLECHON DATE

DATE DA'IE VOLUME UNITS DA'IE (pCl/Cu.M.) DATE (pCl/Cu.M.)o c. START S~lT)P

g{
m@ 09/01 09/08 2.91E 08 OC 09/21 2.2 i O.3 E-02 09/13 LT.2. E-02

$ S.
8 09/08 09/15 2.87E 08 CC 09/23 1.810.3 E-02 09/22 LT.2. E-02

o

j 09/15 09/22 3.09E 08 OC 10/02 2.310.3 E-02 09/29 LT.4. E-02
s

k 09/22 09/29 2.94E 08 CC 10/06 2.210.3 E-02 10/02 LT.3. E-02

09/29 10/06 2.90E 08 OC 10/22 3.710.4 E-02 10/10 LT.2. E-02

g 10/00 10/12 2.44E 08 (E 10/20 3.310.4 E-02 10/17 LT.3. E 02

c 10/12 10/20 3.43E 08 CC 10/27 2.710.3 E.02 10/24 LT. 2. E.02
5-

10/20 10/27 3.10E 08 CC II/04 4.010.4 E-02 10/31 LT.2. E-02
:U

3 10/27 1I/03 3.15E 08 OC 11/13 2.010.3 E-02 11/08 LT.2. E-02

11/03 11/10 2.99E 08 OC 1I/19 2.310.3 E-02 11/15 LT.2. E.02

11/lo 11/17 2.96E 08 OC 1I/25 2.310.3 E-02 11/20 LT. 7. E.03

11/17 11/24 3.14E 08 CC 12/02 2.010.3 E-02 12/02 LT.2. E.02

11/24 12/01 3.04E 08 OC 12/11 3.7 i 0.3 E-02 12/OS LT.2. E.02

8 12/01 12/08 3.10E 08 OC 12/16 2.1 10.3 E-02 12/11 LT.2. E.02

$* 12/08 12/15 2.93E 08 CC 12/29 2.210.3 E-02 12/19 LT.2. E-02>c

.12/15 12/22 3.17E 08 OC 12/31 4.510.4 E.02 12/25 LT.2. E-02
E$
a. o

to M 12/22 12/29 3.17E 08 CE 01/07 3.0 i 0.3 E-02 01/07 LT.2. E-02p-
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k-h

wOtr cRzza nuctzAR OPERAMNO CORPORADON

a= AIR PARIlCULATE AND CHARCOAL FILTERS
g.

STATION NUMBER 37
O5I

E$
MID COUNT A P FILTER MID COUNT CilARCOAL HLTER'RE

TIME GROSS BETA TIME I.131[i0 COLLECIlON DATE

eE DATE DATE VOLUME UNITS DATE (pCl/Cu.M.) DATE (pct /Cu.M.)
E START STOP

g

8$ 05/05 05/12 3.08E 08 OC 05/27 1.610.3 E-02 05/16 LT. 1. E-02em

05/12 05/19 2.98E 08 OC 06/05 2.210.3 E-02 05/24 LT.2. E4

3 05/19 05/26 3.07E 08 OC 06/08 1.310.3 E-02 05/30 LT. 2. E-02
3

f 05/26 06/02 2.97E 08 (E 06/16 2.610.3 E-02 06/07 LT. 2. E-02
E

06/02 06/09 3.02E 08 OC 06/19 2.010.3 E-02 06/14 LT. 2. E-02

g- 06/09 06/16 3.04E 08 OC 06/26 1.710.3 E-02 06/23 LT. 3. E-02

:c 06/16 06/23 3.07E 08 CE 07/06 1.710.3 E.02 06/30 LT. 3. E-02
to

06/23 06/30 2.94E 08 OC 07/14 2.510.3 E.02 07/07 LT. 3. E-02

06/30 07/07 3.00E 08 OC 07/20 2.1 10.3 E-02 07/12 LT. 2. E-02a

07/07 07/14 2.99E 08 OC 07/24 2.110.3 E-02 07/17 LT. 1. E-02

07/14 07/21 2.86E 08 OC 07/29 1.710.3 E-02 07/27 LT. 3. E-02

07/21 07/28 2.92E 08 OC 08/12 1.910.4 E 02 07/31 LT. 1. E-02

07/28 08/04 2.81E 08 OC 08/13 2.010.3 E.02 08/09 LT. 2. E-02

08/04 08/l1 3.34E 08 OC 08/20 2.5 t 0.3 E 02 08/13 LT. 1. E.02

gg 08/11 08/18 3.31E 08 CC 08/28 2.210.3 E.02 08/22 LT. 2. E-02

k' A 08/18 08/25 3.21E 08 (E 09/08 4.210.4 E-02 08/30 LT. 2. E-02

08/25 09/01 3.15E 08 CC 09/10 2.610.3 E-02 09/05 LT. 2. E-02

09/01 09/06 3.12E 08 OC 09/21 2.7 i 0.3 E-02 09/13 LT. 2. E 02

2.1 10.3 E-02 09/22 LT. 2. E-02
09/08 09/15 3.17E 08 OC 09/23 -

~ --+ -~ _ _ _ _ _ w
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Io $.:"" WOlX CREEK NUCI2AR OPERA 11NG CORPORATION
Cf>
g3 AIR PARTICULATE FIL'TERS3o EXPOSURE PAT 11WAY - AIRBORNE{k
*E ISOrIDPlc ANALYSIS ON QUARIERLY COMPOSITE
Ea

(pCl/Cu.M.).h
*$ STK110N NUMBER 02

em
Ig DKIE COLLECTED. -12/30-03/31 03/31-06/30 06/30-09/29 09/29-12/29t . u, 3

'3

o
y GAMMA SPECTRUM ANALYSIS:

h' BE-7 5.6410.61 E-02 9.5310.95 E-02 8.5910.86 E-02 4.8610.63 E-02a

f K 40 LT.2. E 02 LT 9. E-03 LT 7. E-03 LT.9. E-03

'g MN.54 LT. 5. E-04 LT.4. E-04 LT.3. E-04 LT. 5. E-04

E CO-58 LT. 5. E-04 LT.4. E-04 LT.4. E-04 LT.5. E-04 ;

g FE-59 LT. 1. E 03 L T. 1. E-03 LT 9. E-04 LT. 1. E-03

CO-60 LT. 6. E-04 LT.4. E-04 LT.4. E-04 LT.6. E-04

-@ - ZN.65 LT. 1. E 03 LT.9. E 04 LT.9, E-04 LT. 1. E-03:n

$ NB-95/ZR-95 LT. 6. E-04 L T. 5. E-04 LT.4. E-04 LT.6. E 04

RU-103 LT.7. E.04 LT.6. E-04 LT.5. E-04 LT.5. E-04

RU-106 LT.4. E.03 LT.4. E-03 LT.3. E 03 LT. 4. E-03

1+131 LT. 3. E-03 LT. 3. E-03 LT.2. E.03 LT. 2- E-03
,

CS-134 LT. 6. E-04' LT. 5. E-04 LT.4. E-04 LT. 5. E.04

CS-137 LT. 5. E-04 LT.5. E.04 LT.4. E 04 LT.6. E-04

1A-140/BA-140 LT.2. E-03 LT.2. E-03 LT. 1. E-03 LT. 1. E 03

CE-141 LT. 8. E-04 LT. 1. E-03 LT.8. E-04 LT. 9. E-04

yg CE-144 LT.2. E-03 LT.3. E-03 LT.2. E 03 LT. 3. E-03y

9* RA-226 LT.7. E-03 LT.9. E-03 LT.8. E-03 LT. 1. E-02

M TII-228 LT. 7. E-04 LT. 8. E-04 LT.7. E-04 LT. 8. E-04

EO
p' -ee

a3
,

.

>
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N$
E WOIE CREEK MUCMAR OPERATING CORPORATION

.

AIR PARI 1CULATE F1LTERS
Ie h EXPOSURE PATilWAY - AIRBORNE
O ;-

ISOTOPIC ANALYSIS ON QUARIERLY COMPOSrIE
o U
3$
Tl 5' (pCl/Cu.M.)

$' C.
6"

STATION NUMBER 03.c

m{C
e. m

3 DATE COLECIED 12/30-03/31 03/31 06/30 0G/30-09/29 09/29-12/29u3
3 I,

m

| GAMMA SPECT11UM ANALYSIS:

4.3210.54 E-02 5.9110.59 E-02 7.6010.83 E-02 4.4810.52 E-02

LT. 1. E-02 3.1910.65 E-02 LT. 1. E-02 LT.2. E-02BE-7

LT. 5. E-04 LT. 5. E-04 LT. 5. E-04 LT. 5. E-04O K-40

LT. 5. E-04 LT.6. E-04 LT. 5. E-04 LT. 5. E 04% MN-54
$ CO-58

<S FE-69 LT. 1. E-03 LT. 1. E-03 LT. 1. E-03 LT. 1. E-03

LT.6, E-04 LT. 5. E-04 LT.6. E-04 LT. 5. E-04

'8 ZN-65 LT. 1. E-03 LT. 1. E-03 LT. 1. E-03 LT. 1. E 03$ CO-60

3 NB 95/ZR-95 LT. 5. E-04 LT. t>. E-04 LT. 6. E-04 LT.G. E-04

LT.7. E-04 LT.6. E-04 LT. 7. E 04 LT. 6. E 04

RU-106 LT.4. E-03 LT. 5. E-03 LT.5. E-03 LT.5. E 03RU-103

I-131 LT.3. E-03 LT.2 E-03 LT,2. E 03 LT. 2. E-03~

LT.5. E-04 LT. 5. E-94 LT.4. E-04 LT. 5- E-04

CS-137 LT. 7. E-04 LT 5. E-04 LT. 5. E-04 LT. 5. E 04CS-134

IA-140/BA-140 LT. 2. E-03 LT.2. E-03 LT. 1. E-03 LT. 2. E-03

LT. 9. E-04 LT. 8. E-04 LT.2. E-03 LT.7. E-04

LT.3 E-03 LT.2. E.03 LT. 5. E-03 LT.2. E-032 CE-141

d'@ CE-144
LT 8. E-03 LT.7. E-03 LT. 1. E-02 LT.7. E-03

3m RA-226
T11-228 LT.8. E-04 LT 7. E 04 LT. 1. E-03 LT.7. E-04
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5. o,
a.
m
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N$. oe. WOtX CREEK NUCIKAR OPERATING CORPORATION
,

""
CP)
23 AIR PARI 1CULATE FILTERS
il 3 EXI'OSURE PADIWAY - AIRBORNE

{@$ ISO 1DPIC ANALYSIS ON QUARIERLY COMPOSTIE$oa (pCl/Cu.M.)
. h, Ei

O

o$ STATION NUMBER 37*

| hE
::r. m

"k DATE COLLECTED. 12/30-03/31 03/31-06/30 06/30-09/29 09/29-12/29,

o3
'

$ GAMMA SPECTRUM ANALYSIS:3
$ 5.5810.74 E-02 9.0410.90 E-02 8.0210.80 E-02 7.7110.77 E-02

LT.2. E-02 LT.9. E-03 5.8512.87 E-03 LT.7. E-03-
ET BE-7

h K.40
3 .MN.54 LT. 6. E-04 LT.5. E-04 LT.5. E-04 LT.4. E-04

k CO.58 LT.6. E-04 LT. 5. E-04 LT.5. E-04 LT.4. E-04

5 FE-59 LT. 1. E.03 LT.9. E-04 LT. 1. E-03 LT.8. E-04

:p CO-60 LT. 6. E-04 LT. 5. E-04 LT. 4. E-04 LT.5. E.04

$ ZN-65 LT. 1. E-03 LT. 8. E-04 LT. 1. E-03 LT.7. E-04
1

$ NB-95/ZR-95 LT. 7. E-04 LT. 4- E-04 LT. 5. E-04 LT.4. E-04

RU-103 LT. 8. E-04 LT. 6. E-04 LT. 5. E 04 LT.4. E-04

RU.106 LT. 6. E-03 LT.4. E-03 LT. 4. E-03 LT.3. E-03
,

1131 LT. 4. E-03 LT. 2. E-03 LT.2. E-03 LT.2. E-03

CS-134 LT. 7. E-04 LT.5. E-04 LT.4. E-04 LT.4. E-04

CS-137 LT.7. E-04 LT.4. E.04 LT. 5. E.04 LT.3. E-04

LA-140/BA-140 LT.2. E-03 LT. 2. E-03 LT. 1. E-03 LT. 9. E-04

CE-141 LT. 1. E-03 LT.9. E.04 LT. 8. E-04 LT. 7. E.04 ,

:> E CE-144 LT. 3. E-03 LT. 3. E-03 LT.2. E-03 LT.2. E-03g

..
RA-226 LT.9. E-03 LT.8. E.03' LT.8. E-03 LT.7. E-03

-s cm TH-228 ' LT. 8. E-04- LT.8. E-04 LT. 7. E-04 LT.7. E-04

p. oc. ,.

m ;;!
,

,

,e-esieuw-=-* +% .. , ,wc, w%. - - - - -* e -ei+*%,e, * = - - . - e. -- ew-<ve,- w v- - ~ + - - * - w~ w 3--e.= = -e =---w=--~- --=-,rw-+-- * - ~ - - + = - - - - - = - - -* =--,w
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9

-N e"oe WO1X CREEK NUC12AR OPERATING CORPORATION".N
O>

AIR PAR 11CULATE FIL*IERS' |5 EXPOSURE PA~n{WAY - AIRBORNE
*{

ISOIDPIC ANALYSIS ON QUARTERLY COMPOSTIE
@~

. o. (pCl/Cu.M.)
C _o
5' o STATION NUMBER 40,

j cE
UtU -

@m
35. DATE COLLECIED: 12/30-03/31 03/31-06/30 06/30-09/29 09/29-12/29.

,-s

o
GAMMA SPECTRUM ANALYSIS:

( BE-7 ' - 5.2810.63 E-02 7.5010.75 E-02 7.4510.74 E-02 4.9010.55 E-02

K-40 LT.9. E-03 LT. 7. E-03 LT.2. E-02 LT. 1. E-02

] - MN-54 LT.4. E-04 LT.4. E-04 LT.6. E-04 LT. 5. E-04O

g . CO-58 LT. _.4. E-04 LT.4. E.04 LT.7. E-04 LT. 5. E-04

51 FE-59 - LT. 1. t-03 LT. 9. E-04 LT. 1. E-03 LT. 1. E-03

CO-60 LT.6. E-04 LT.4. E-04 LT.6. E-04 LT. 5. E-04

LT. " 1. E-03 LT. 8. E-04 LT. 1. E-03 LT. I. E-033
4 ZN-65

$- NB-95/ZR.95 LT,6. E-04 LT. 4. E-04 LT.7. E-04 LT.5. E-04

RU-103 LT. 6. E-04 LT. 5. E-04 LT.7. E-04 LT. 6. E-04

RU- 106 '- LT 4. E-03 LT.3. E-03 LT.5. E-03 LT.4. E.03
'

1-131 LT. J. E-03 LT.2. E-03 LT.2. E-03 LT.2. E-03

CS-134' LT. 5. E-04 LT. 4. E-04 LT.7. E-04- LT. 5. E-04

CS-137 LT. 5. E-04 LT.3. E-04 LT.6. E-04 LT.4. E-04

LA 140/BA-140 LT. 2. E-03 L T. 1. E-03 LT.2. E-03 LT. 1. E-03

CE-141. LT. 1. E-03 LT. 5. E-04 LT.9. E-04 LT. 7. E-04
'

yJ CE-144 LT. 3. E-03 LT. 1. E-03 LT.3. E-03 LT.2. E 034 y

~ "* RA-226 LT. 8. E-03 LT. 6. E-03 LT.8. E-03 LT. 7. E.03 '

Til.228 LT. 7. E 04 LT. 6. E.04 LT. 8. E-04 LT. 7. E-04

.Uco
g' n

,

E .

.

. - _ . - .... . . _ _ , . _ . _ . _ _ . . . . _ . _ _ _ _ _ . . . _ _ . _ . - _ . . _ . . . _ _ . . _ _ _ _ . _ . . _ . ._.
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WOLF CREEK NUCLEAR OPERATING CORPORATION
EXPOSURE PATHWAY -INGESTION-

,

gj
K $' ANIMALS /OAME
O-
$8 (pCi/GM WET)

9:

STAT 10N NUMBERCONIROL
h.

52 E
a. m
o3 11/27 1I/25
3 %.. DATE COllEClED GICpy
oj. . GAMMA SPECTRUM ANALYSIS:

LT. 6. E-02 LT. 1. E-Ol
. BE-7

4.0610.41 E 00 2.7I10.27 E 00
f K-40

LT.6. E-03 LT.2. E-02
'g MN-54 .

LT. 6. E-03 LT.2. E-02
'R - CO-58

LT. 1. E-02 LT.4. E-02
$ FE-59

LT.7. E-03 LT. 2. E-02
$ CO-60

LT. 2. E-02 LT.4. E-02
- $# ZN-65

LT.6. E-03 LT.2. E-02
$ NB-95/ZR-95 _

LT.7. E-03 LT. 2. E-02
RU-103

LT.6. E-02 LT.2. E-01
RU 106

LT. 1. E-02 LT. 3. E-02
I-131

LT.7. E-03 LT.2. E-02
CS-134

LT.7. E-03 LT.2. E-02
CS-137
LA-140/BA-140 LT. 9. - E-03 LT. 2. E-02

. CE-141 LT. 1. E-02 LT.3. E-02
; y LT.4. E-02 LT. 1. -E-01 . ,

| pg- CE-144 -
LT. 1. E-01- LT.3. E-01

- ** 'RA-226
If TH-228 LT. - 1. -E-02 LT. 3. E-02

$%:
m 3! '

,

.

...m_.. ..._-u . . . . . ..-...<,.<-........-,*-.~.o ,...-..*-v ._m--..... ~.,..w... - - - . . . . . . . , , . ..,....r-.-. . +.#-4 ...w..,.,+.. e. .-.--.r#. , , - . . . . - . . . . . - . , - - - - . . ,,.-..-e..-
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4

4

Ien.
. N WOLF CREEK NUCLEAR OPERATING CORPORA 110N

.

EXPOSURE PATHWAY -INGESTION' gj
- ag ANIMALS /OAME
' Oco;
3m (pCi/GM WET)

- %y
1y STATION NUMBER SECKR R$ig,

E. ; m-
'

e
o3
35. DATE COUJCCIED - 12/10 12/10

INT Fro'
j* - GAMMA SPECIRUM ANAI.YSIS:

,

'h BE-7 LT. 1. E-01 LT. 1. E-01
I ..

K-40 . 3.0210.30 E 00 2.3210.23 E 00'-

;}- MN-54 LT. 1. E-02 LT. 1. E-02
,

E CO-58 LT. 1. E-02 LT. 1. E-02, ,

5' FE-59 LT. 3. . E 02 LT.3. E 02

CO-60 LT. 1. E-02 L T. 1. E-02
$ '

-@ ZN-65 LT.2. E-02 LT.3. E-02

$ NB-95/ZR-95 LT. 1. E-02 LT.2. E-02

RU-103 ' LT. 1. E-02 LT.2. E-02

- RU-106 L T. 1. E-Ol LT. 1. E-O!

l-131 LT.3. E.02 LT.4. E-02
*

CS-134 - LT. 1. E-02 - LT.2. E-02

CS-137 LT. 1. E-02 LT.2. E-02

f IA+140/BA-140 LT.2. E-02 LT.2. E.02

CE-141 LT.2. -E-02~ LT. 2.' E-02

CE-144 . LT. 8. E-02 LT.8. E-02

RA-226 LT. 2. - E-01 LT.3. E 01

$ TH-228 . LT.2. E-02 LT.2. E-02

ao
- 5' *

a3

.

#EwmE-n. .w w.w. --.e.wc,,, ,-m.,,,rwww-+ + -ve ,v no w--r%v N w,. ~+ ,+ v b .v e s -w..,. .,we,, 4-v..v.ce.- w,+.m-w,-,.sw,-.-m---. .. -m.m-. . , . - ,. -w...-.--~ ..m,-r_ __._ .-- ma-_ - - - . -

'
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5$
Ow
& WOLF CREEK NUCLEAR OPERATING CORPORATION

,

EXPOSURE PATIIWAY -INGESTIONy$-
3e

{k FISit

ox
@E (pCL/GM WET)

a5
STATION NUMBER WCCL$o

o "2.
mE
$5
o$ DATE COLLECTED. 04/07 04/07 04/07 04/07 04/07-
" ::;- COMMON CARP CilANNEL CA1TlSit DIACK CARPPIE WilrIE CRAPPIE WilrTE CR*

o

$ GAMMA SPEC 1 RUM ANALYSIS:

$
g BE-7 LT.3. E 0i LT. 1. E-01 LT. 2. E-01 LT. 2. E-O1 LT. 1. E-O1

6 K-40 2.3410.27 E 00 3.7010.37 E 00 2.9210.29 E 00 3.3710.34 E 00 3.3610.34E 00

3 MN-54 LT. 3. E-02 LT. 2. t,-O? LT. 2. E-02 LT. 1. E-02 LT. 1. E 02

h, CO-58 LT. 3. E-02 LT.2. E-02 LT. 2. E-02 LT.2. E-02 LT. 2. E-02

j FE-59 LT.7. E-02 LT.4. E-02 LT. 4. E-02 LT.4. E-02 LT.4. E-02

o CO-60 LT. 3. E-02 LT. 2. E-02 LT. 2. E-02 LT.2. E-02 LT.2. E-02

$ ZN-65 LT. 6. E-02 LT.3. E.02 LT. 4. E-02 LT.4. E-02 LT. 3. E-02

$ NB-95/ZR-95 LT. 3. E-02 LT.2. E.02 LT. 2. E-02 LT. 2. E-02 LT.2. E-02

.
RU 103 LT.4. E-02 LT. 2. E-02 LT.2. E-02 LT.2. E-02 LT.2. E-02

RU-106 LT. 2. E-01 LT. 1. E-01 LT. 2. E-01 LT. 1. E-01 LT. 1. E-01

1 131 LT. 2. E-OI LT. 1. :, s * LT. 7. E-02 L T. 1. E-Ol LT.9. E 02

CS-134 LT. 3. E-02 LT. 2. E-02 LT. 2. E-02 LT. 2. E-02 LT. 2. E-02

CS-137 LT. 3. E-02 1.8811.09 E-02 LT.2. E-02 LT. 2. E-02 LT.2. E-02

IA-140/BA-140 LT. 9. E-02 LT 5. E-02 LT.3. E-02 LT.4. E-02 LT. 5. E-02

CE-141 LT.8. E-02 LT. 4. E-02 LT. 3. E-02 LT.4. E-02 LT. 3. E 02
.g .

y$ CE-144 LT. 2. E-01 LT. 1. E-O ! LT. 1. E-01 LT. 1. E-01 LT. 1. E-01

@* RA-226 LT,6. E-01 LT. 3. E-O! LT.3. E-01 LT. 3. E-01 LT.3. E-01

$0 T11-228 LT. 6. E-02 LT. 3. E-02 LT.3. E-02 LT.3. E-02 LT. 2. E-02

no
E']
m o,

.

* Duplicate Analysis

,_.._ . _ , - - _ -, - . _ ,_ ~ . . - - - _ _ _ _ . _ . _ . - _ __ ___ _.- _ - -
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E5 WOLF CREEK NUCLEAR OPERA 11NG CORPORA 110N

EXFOSURE PA11tWAY -INGES110N{g
3o FISil#E

O-< > ;c
(PCi/GM WET)E E,

R 5' STA110N NUMBER WCCL
@ 5"
io 5!. -

WS
Um
5' 3 DATE COLLECTED: 10/14 10/14
3 $- (ROUG10 CARP (GAME) WIPER

o
y GAMMA SPECTRUM ANALYSIS:

E
g BE-7 LT.3. E-01 LT.3. E-01
~ K-40 2.5010.35 E 00 3.2910.41 E 00

3 MN-54 LT. 3. E-02 LT. 3. E-02

g CO-58 LT. 3. E-02 LT. 3. E-02

5' FE-59 LT. 7. E 02 LT. 6. E-02

$ CO40 LT. 3. E-02 LT.3. E-02

.@ ZN-65 LT. 6. E-02 LT. 6. E-02

$ NB 95/ZR-95 LT. 3. E-02 LT.3. E-02

RU-103 LT. 4,. E-02 LT 4. E-02

RU-106 LT.3. E-01 LT. 3. E-01

1-131 LT. 1. E 01 LT. 1. E-01

CS-134 LT.3. E-02 LT. 3. E-02

CS-137 LT.4. E-02 LT.4. E-02

IA140/BA-140 LT. 7. E-02 LT.7. E-02

.g - CE-141 LT. 5. E 02 LT. 5. E-02

>$ CE-144 LT.2. E-01 LT. 2. E-01

RA-226 LT.6. E-01 LT. 6. E-01

@E
*

E .T11-228 LT. 5. E-02 LT. 5. E-02

E9-
m 3!

.

- - - - . - ., ,, . -e. -- +
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2o$
WOLF CREEK NUCLEAR OPERATING CORPORATION3.N

EXPOSURE PATiiWAY -INGESTION

{ a$::. FISil
Eg

ox
8E (pCi/GM WET)

EE STATION NUMBER NR
~T oa 9.
If E
Em
'y 5 DATE COLLECTED. 10/28 10/28 10/28 10/28'

WilnE CHAPPIE LCMD1 BASS SMMnl BUFFAID WilHE CRAPPIE
g'

h GAMMA SPEC'IRUM ANALYSIS:

3
E BE-7 LT. 3. E-0I LT. 2. E-01 LT.2. E-01 LT.3. E-01

O K-40 3.8610.48 E 00 3.8610.40 E 00 3.6410.41 E 00 3.5liO.44E 00

3 MN-54 LT.3. E-02 LT.2. E-02 LT.2. E-02 LT. 2. E-02

CO-58 LT.2. E-02 LT.2. E-02 LT. 3. E-02 LT. 3. E-02
S,

S FE-59 LT. 7. E-02 LT. 5. E-02 LT. 5. E-02 LT. 6. E-04

g CO-60 LT. 3. E-02 LT.3. E-02 LT.2. E-02 LT.3. E-02

y ZN-65 LT.6. E-02 LT. 7. E-02 LT.5. E-02 LT. 6. E-02

3 NB-95/ZR-95 LT.3. E-02 LT.3. E-02 LT.2. E-02 LT. 3. E-02

RU-103 LT.4. E-02 LT. 3. E-02 LT.3. E-02 LT.3. E-02

RU-106 LT.2. E-01 LT.2. E-01 LT.2. E-01 LT. 2. E-01

1-131 LT. 8. E-02 LT.6. E-02 LT.7. E 02 LT. 1. E-O!

CS-134 LT. 3. E-02 LT.2. E-02 LT.2. E-02 LT.3. E-02

CS-137 LT.3. E-02 LT. 2. E.02 LT.3. E 02 LT.3. E-02

LA-140/BA-140 LT. 6. E-02 LT.6. E-02 LT.4. E-02 LT. 7. E-02

CE-141 LT. 6. E-02 LT.3. E-02 LT.5. E 02 LT. 5. E-02
y

gg_ CE-144 LT. 2. E-01 LT. 1. E-Ol LT.2. E-01 LT.2. E-01

]o RA-226 LT. 6. E-01 LT.4. E-01 LT.5. E-01 LT.5. E-01

8, [ Til-228 LT. 6. E-02 LT. 3. E-02 LT.4. E.02 LT. 4. E-02

a.
W

.

' Duplicate Analysis

_ _ _ _ _ _ _ _ . _ _ _ _ _ _ . ._ . _- - .-.
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WOLF CREEK NUCLEAR OPERA 11NG CORPORATION.n. ,

*.y. EXPOSURE PADlWAY -INGESDON

.'3.sox* FISHc
p ! !. -

E? (pCi/GM WET)
u o. '-

U 9. STATION NUMBER JRR'- 51. c g

.f O
. e. m 05/27

'

$k DATE COLIECTED 05/27 CilANNEL CA171 Sit -CARP
8 GAMMA SPEC 1 RUM ANALYSIS:s
3
5 BE-7 LT.4. E-01 LT. 3. E-01

3.1910.50 E 00 3.7110.37 E 00b K-40 -
MN 54 LT.4. E-02 LT. 3. E-02

CO-58 LT.4. E-02 LT. 3. E-02
p_

. LT. 1. E-01' LT. 6. E-02,
2- . FE-59
* CO-60 LT.4. E-02 LT.3. E-023

d ZN-65 LT. 1. E-01 LT.5. E-02

E' NB-95/ZR-95 LT. 5. E-02 LT. 3. E-02

RU-103 LT.5. E-02 LT.3. E-02,

RU-106 - LT.4. E-01 LT. 2. . E-01

1-131 LT. 2. - E-01 LT. 1. E-Ol

CS-134 LT.4. E-02 LT.3. E.02

CS-137 - LT.4. E-02 LT. 3. E-02

IA-140/BA-140 ~ LT. 8. E.02 LT. 5. E-02'

CE-141 ' LT. 7. E-02 LT. 5. E-02

2 CE-144 LT. 2. E-01 L T. 1. E-01

RA-226 ' LT.7. E-01 LT. 5. E-Ol'

g . TH 228 ' LT.6. E-02 LT.5. E-02,

CL o -' p' o .
m3

.

- , - - . - - - . . . . . . . _ . , . . . _ . , , _ . , _, **'"'*IN*-M**er. * *D _-4d .g- g, _
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WOIX CREEK NUCIZAR OPERAT1NG CORPORA 110N

.

EXPOSURE PATHWAY - INGES110Ngn
. *@' FOOD / GAT. DEN CROPS*gg

(PCI/GM WET)
_kk
h.E STATION NUMBER A-1

Oo' e C.
mB.g.-

em DATE COLLECTED. I1/24
SWISS CilARD

- @ y,

@ GAMMA SPECI' RUM ANALYSIS: ,

-3
' 5.6110.88 E-01$ BE-7

b ' K-40 1.9610.20 E 00

$ MN-54 LT. 1. E-02

CO-58 LT. 1. E-02y. i

2 FE-59 LT.2. E-02

[2 '. CO-tic LT. 1. E-02

@' ZN.65 LT.3. E-02

3 NB-95/ZR-95 LT. 1. 'E-02
A' RU.103 LT. 1. E-02 c

RU-106 LT. 1. E-01
.

' I-131' ' LT. 2. ' E-02

CS-134 LT. 1. E-02

CS-137 LT. I. E-02."

IA-140/BA-140 LT.2. E-02 ..

CE 141 LT.2. E-02

'y CE-144 LT.7. E-02

gC ' RA-226 LT. 2. -- E-O1

]w ~I11228 LT.2. - E-02

o on .
k'

m a: -

.

A

w -v w-_ e-w 4,1=e' er ae g w-v e v-N er -+wi,wv ,vem-,-W-wv"'"v-e-1-tmv-w'-ae-''- T-hW- -WM-4 hTwaw- a*+w9 + wev 5"r eWw-r+ y-'vw-** Pu-+w_c-r m+ ew-w w- wor r+ e- .* wwa4+- -% ww+1 m T- --rv - e w- * sh- m--'w 4 mee vswP--wr 9-
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E PJ WOtX CREEK NUCIZAR OPERATING COItPOItAT10Nog.
EXPOSURE PAT 11WAY - INGESTION3s'

'

. *d 5 ~ IVOD/ GARDEN CROI'S
R. '

g :D
-

..

e (PCI/GM WE*Qg g,;

il 5'. STATION NUMBER G-1e,. g
e C.
m Q.. y -.
c. m DATE COLIEC'IED 05/27 06/23 07/28
-y j, SWISSCilARD CABBAGE CABBAGE ,

h- GAMMA SPECUtUM ANALYSIS:
3
$ BE-7 1.2610.67 E-01 4.2110.64 E-01 1.3310.I3 E 00

E K-40 5.0110.50 E 00 3.7110.37 E 00 3.1310.31 E 00

0 MN-54 LT.9. E-03 LT.8. E-03 LT. 7. E-03

CO 58 LT.9. E-03' LT.8. E-03 LT.7. E-03

c. FE-59 LT 2. E-02. LT.2. E-02 LT.2. E-02

45 CO-60 LT.9. E-03 LT.9. E-03 LT. 8. E-03

@ ZN-65 LT. 2. E-02 LT.2. E-02 LT.2. E-02

3 NB-95/ZR 95 LT. 1. E.02 LT. 8. E-03 LT. 8. E-03

W RU-103 LT. 1. E-02 LT. 9. E 03 LT. 8. E-03

. RU-106 - LT.9. E-02 LT.7. E-02 LT.7. E-02
'

1-131 LT. 2. E-02 LT.2. E-02 LT. 1. E-02

CS-134 LT. 1. E-02 LT. 8. E 03 LT.8. E-03

CS-137 LT. 1. E-02 LT. 8. E-03 LT. 9. E-03 -

IA-140/BA-140 LT. 1. E 02 LT. 1. E-02 LT. 1. E-02

CE-141. LT.2. E-02 LT.2. E-02 LT. 1. E-02'

'u - CE-144 LT. 6. ' E.02 LT. 6. . E-02. ' LT.4. E.02

RA-226 LT.2. E-01 LT.2. E-01 L T. 1. E-O1

'g u . TH-228 LT.2.. E-02 LT. 2- E-02 LT. 1. E-02

. a e

ma
.

.

?
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I$
E |S WOIE CREEE NUC12AR OPERATING CORPORATIONO*> EXPOSURE PATHWAY - INGEST 10Ngj
wC FOOD / GARDEN CROPS
g !!!.
w :c - (PCl/GM WET)35,
E 5' STK110N NUMBER R-1
y 6-

Ce
! $2$-

Em DKIE CollECIED: 05/26 . 06/24 07/28
SWISSCilARD LETTUCE CABBAGE

@[
8 GAMMA SPECTRUM ANALYSIS:
3
$ BE-7 3.1310.94 E.01 1.6510.51 E-01 2.1010.21 E 00

b- K-40 3.9310.39 E 00 . 5.2510.53 E 00 5.6910.57 E 00

0 MN-54 LT. 1. E-02 LT. 7. E-03 LT. 5.- E-03

CO-58 LT. 1. E-02 ' LT.7. E-03 LT. 5. E-03

-- FE-59 LT.3. E-02 LT.2. E-02 L T. 1. E-02k
- iS CO-60 LT. 1. E-02 LT.8. E-03 LT 6. E-03

g ZN 65 LT.3. E-02 LT. 2. E-02 L T. 1. E-02

'8 NB-95/ZR-95 LT. 1. E-02 LT. 8. E-03 LT. 6. E-03

2 RU- 103 LT. 2. - E-02 LT. 8. E 03 LT. 6. E-03

- RU-106 LT. 1. E-01 LT. 6. E-02 LT. 5. E.02
'

1-131 LT.2. E-02 LT. 1. E-02 LT. 1. E-02

CS-134 LT. 1. E-02 LT. 8. E-03 LT.6. E-03

CS-137 LT. 1. E-02 LT. 8. E-03 1.1810.45 E-02

IA-140/BA-140 - LT. 2. E-02 LT. 1. E-02 LT.6. - E-03

CE-141 LT.2. E-02 LT. 1. E-02 LT.9. E-03

g CE-144 LT. 8. E-02 LT.4 E-02 LT.4. E-02

LT.2. E-01' LT. 1. E-01 LT. 1. E-01
g$ RA-226

~

- 3> TH-228 LT. 2.- - E-02 LT. 1. E-02 2.9910.53 E-02

.:s o
EO
5']=.

.
"

*
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I$-o no
WOLF CREEK NUCutAR OPlutATmG CORPORA 110N**

EXPOSURE PATHWAY - INCES'110N
.

8= FOOD / GARDEN CROPS
- K{
O@ (PCI/GM WET)
E
w o.

STATION NUMBER S-4 ,

6E <

o
5'O.

,

o
mE
6 ~m DA'IE COUICIED 05/26 06/24 07/28 08/25 09/22

SWISSCHARD CABilAGE CABilAGE CABilAGE SPINACli
5' s
= g.

o GAMMA SPECIRUM ANALYSIS:
4

m<

3 1.6710.73 E-01 3.0310.78 E-01 9.1011.10 E-01 1.2610.13 E 00 3.3311.06 E-01
BE-7g

{ K-40 4.1710.42 E 00 3.0810.31 E 00 3.4210.34 E 00 2.6110.26 E 00 9.8210.98 E 00

MN-54 LT. 1. E-02 LT.9. E-03 LT. 1. E-02 LT. 1. E-02 LT. 1. E-02

;3 CO-58 LT. 1. E-02 LT. 9. E 03 LT. 1. E-02 LT. 1. E-02 LT. 1. E-02O

6~ FE-59 LT. 2. E-02 LT. 2. E.02 LT. 3. E-02 LT. 3. E 02 LT.4. E-02

[ CO-60 LT. 1. E-02 LT.9. E-03 LT. 1. E-02 LT. 1. E-02 LT.2. E-02

:n ZN-65 LT. 2. E-02 LT. 2. E-02 LT.3. E-02 LT.3. E-02 LT. 4. E-02

$ NB-95/ZR-95 '. LT. 1. E-02 LT. 1. E-02 LT. 1. E-02 LT. 1. E 02 - LT. 2. E-02

$ RU-lO3 LT. 1. E-02 LT. 1. E-02 L T. 1. E-02 LT. 1. E-02 LT.2. E-02
i

RU-106 LT.9. E.02 LT. 8. E-02 LT. 1. E-01 LT. 1. E-01 LT. ~ 1. E-01
,

1-131 LT.2. E-02 LT. 2. E-02 LT. 2. E-02 LT.2. E-02 LT.4. E-02

CS-134 LT. 1. E-02 LT. 1. E-02 L T. 1. E-02 LT. 1. E-02 LT. 1. E-02

CS-137 LT. 1. E-02 LT. 1. E-02 LT. 1. E-02 LT. 1. E-02 LT. 2. E-02 ,

IA-140/BA-140 LT. 1. E-02 LT. 1. E-02 LT. 1. E-02 LT.2. E-02 LT. 3. E-02

CE-141 LT. 2. - E-02 LT. 1. E-02 LT. 2. E-02 LT.2. E-02 LT.2. E-02

CE-144 LT. 7. E-02 LT. 6. E-02 LT. 1. E-01 LT. 8. E-02 LT.9. E-02

>$ RA-226 ' - LT. 2. E-01 LT.2. E-01 LT. 3. E-01 LT. 3. E-01 LT. 2. It-01g

TH-228 LT. 2. E-02 LT.2. E-02 LT. 3. E-02 LT. 2. E-02 LT.2. E-02

o-
*

m ;:

.

t
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N$,
oe
:E Po WOIF CREEK NUCI2AR OPERATDIO CORPORATION
- O*> EXPOSURE PATHWAY - INGESTIONgj
x c FOOD / GARDEN CROPS
p :Ew o (PCI/GM WE1SE
il o STATION NUMBER S-4
y&
m C -

r; EM
-

e. m DATE COUICTED 09/22*
$$ SPINACil

o GAMMA SPECTRUM ANALYSIS:s
3

- k BE-7 3.2111.28 E-01

E K-40 9.9410.99 E 00

$ MN-54 LT.2. E-02

| .CO-58 LT.2. E-02

y FE 59 LT.4. E-02

* ~ CO-60 LT.2. E-02

i ZN-65 LT.4. E-02

E NB-95/ZR-95 LT.2. E-02

RU-103 LT.2. E-02

- RU-106 LT. 1. E-01

1-131 LT.6. E-02

CS-134 . LT.2. ' E-02 +

CS-137 LT. 2. E-02

1A-140/BA-140 LT.3. E-02

CE-141 LT. 4. E-02 ;

2 CE-144 LT. 1. - E 01

RA-226 LT. 3. E-01

g 'IM-228 LT.4. E-02

ao
E] *Dupiksk Analysis
CD e

,

9

rw= -=vv+ w- r v- -w.miw ,=*wr+>.=w-rw -w ---~wrmw-..wr-ve--w- - p v iew e a e- v. 1-w,-+ -w vwww<w,--v_,e- ., --i- - e- ,< * mw -w i- = ww - -- 3. or-- - - - - e, 2 .e -



N$o go
WOlE CREEK NUCLEAR OPERNIING CORPORATION""

EXPOSURE PATilWAY - INGEST 10N.

9D
25 MILK
x@
Q- (PCl/ LITER)$@
u o. STKi1ON NUMBER S-335
5' o
10 9 .

DATE COllEC'IED 01/14 02/I1 03/10 04/14 *04/14
h.E
m

~

m
o3j. RADIOCIIEMICAL ANALYSIS:3

1-131 LT.2 E-01 LT.2 E-01 LT.2. E-01 LT. 2. E-01 LT.4. E-01o

3 CAMMA SPECTRUM ANALYSIS:
E
O DE-7 LT.3. E 01 LT. 3. E 01 LT.3. E 01 LT. 4. E 01 LT. 5. E 01

1.2410.12 E 03 1.2110.12 E 03 1.2110.12 E 03 1.1810.12E 03 1.0510.10 E 03
R K.40
E. MN.54 LT.3. E 00 LT.3. E 00 LT. 3. E 00 LT. 4. E 00 LT. 5. E 00

c5 CO-58 LT.3. E 00 LT. 3. E 00 LT.3. E 00 LT.4. E 00 LT. 4. E 00

$ FE-59 LT. 8. E 00 LT.8. E 00 LT.7. E 00 LT. 1. E 01 LT. 1. E 01

'8 CO-60 LT.4. E 00 LT.4. E 00 LT.4. E 00 LT. 5. E 00 LT. 5. E 00

2 ZN.65 LT. 8. E 00 LT.8. E 00 LT.8. E 00 LT. 9. E 00 LT. 1. E 01

NB-95/ZR-95 LT. 3. E 00 LT.4. E 00 LT. 3. E 00 LT. 4. E 00 LT.5. E 00

RU.103 LT.4. E 00 LT 4. E 00 LT.3. E 00 LT. 5. E 00 LT. 5. E 00

RU-106 LT. 3. E 01 LT.3. E 01 LT.3. E 01 LT.4. E 01 LT. 4. E 01

I-131 LT. 7. E 00 LT. 5. E 00 LT.4. E 00 LT. 9. E 00 L T. 1. E 01

CS-134 LT.4. E 00 LT.4. E 00 LT. 3. E 00 LT. 4. E 00 LT. 5. E 00

CS-137 LT. 4. E 00 LT.4. E 00 LT.4. E 00 LT.4. E 00 LT.5. E 00

y IA.140/BA-140 LT. 6. E 00 LT. 4. E 00 LT. 4. E 00 LT.7. E 00 LT.9. E 00

g$ CE.141 LT.7. E 00 LT.6. E 00 LT. 6. E 00 LT. 9. E 00 LT. 1. E 01

]a CE-144 LT. 3. E 01 LT. 2. E 01 LT.3. E 01 LT. 4. E 01 LT.4. E 01

5, [ RA-226 LT. 7. E 01 LT.7. E 01 LT. 8. E 01 LT. 1. E O2 LT. 1. E 02

E[ Til.228 LT.6. E 00 LT. 7. E 00 LT. 6. E 00 LT.8. E 00 LT. I. E 01

ED e
' Duplicate Analysis

.
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WOLF CREEK NUCLEAR OPERATING CORPORATION::: N

0-> EXPOSUREPATHWAY- AQUATIC
Q$
* F. SEDIMENT / SILT
C) -

*i (pCiKIM DRY)$s
%y
:* o STATION NUMBER DC5 g.
*E
0_. m

D (. DATE COILECTED. 06/23 09/22oD

o
GAMMA SPECTRUM ANALYSIS:

DE-7 LT. 4. E.01 LT.4. E-01
y

1.0210.10 E 01 9.4610.95 E 00
K-40~

O 5.3012.99 E-02 LT.5. E-02
MN-54g

il CO-58 LT. 5. E-02 LT.4. E-02

$ FE-59 LT. 1. E-01 LT. 1. E-01

8.2510.83 E-01 9.1010.91 E 01
$ CO-60

6* 2N-65 LT. 1. E-Ol LT. 1. E-01

j NB-95/ZR-95 LT. 5. E-02 LT.5. E-02

RU-103 LT. 5. E-02 LT. 5. E-02

RU 106 LT.4. E-01 LT.4. E-01

1-131 LT.2. E-01 LT. 1. E-01

CS-134 2.4410.43 E-01 2.3910.46 E-01

CS-137 5.2610.53 E-01 4,8310.52 E-01

IA-140/BA-140 LT.8. E-02 LT. 9. E-02

CE-141 LT.8. E-02 LT. 8. E-02

CE-144 LT.3. E-01 LT.3. E-01
3 1.6110.60 E 00 2.8010.76 E 00

RA.226
y *$;
@ TH-228 ' 1.1710.12 E 00 1.1610.12 E 00

c. o.g* . e

.

- , , ., ~' 'I m- ,_a _
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I$oe
WOLF CREEK NUCLEAR OPERATING CORPORATION[-y EXPOSURE PATilWAY - AQUATICga

e3

hb SEDIMENT SILT

ua (pCUGM DRY)
u ct

'3 E STATION NUMBER UllS
]s
wa
ri -e. m
$$ DATE COLLEC1ED 10/26 10/26

$ GAMMA SPECIRUM ANALYSIS:
B
5 BE.7 LT. 4. E-01 LT.4. E-01

b K-40 1.1810.12 E 01 1.2310.12 E 01

$ MN-54 LT.4. E-02 LT.4. E-02

} CO-58 LT.3. E.02 LT. 3. E-02

| 2- FE-59 LT.9. E-02 LT. 8. E-02
3
m CO-60 8.3713.30 E-02 8.6512.97 E-02

8 ZN-65 LT.9. E-02 LT. 9. E 02

3 NB-95/ZR-95 LT. 4. E-02 LT.5. E-02
* ' RU 103 LT. 4. E-02 LT.4. E-02

RU-106 LT.3. E-01 LT.3. E-01

1 131 LT.9. E-02 LT. 1. E 01

CS-134 LT. 5. E-02 LT. 4. E-02

CS-137 3.5010.43 E-01 3.2910.45 E-01

LA-140/BA-140 LT.7. E-02 LT. 8. E-02

CE.141 LT. 6. E-02 LT. 6. E-02

8 CE-144 LT.2. E-01 LT.2. E-01

I3 RA-226 2.3910.60 E 00 2.2510.52 E 00

3* Til-228 . 1.1410.11 E 00 1.1610.12 E 00

I,
a w
C. O
p' e

W

.
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I$ow ,

1EN WOLF CREEK NUCLEAR OPER ATING CORPORATIONo *>
EXPOSURE PA111WAY - AQUA 11Cj5

*5 SEDIMENT SILT$g
=n

%oE
(pCi/GM DRY)

*o STATION NUMBER JRR,

5to.
SS

,

9. m i

o$ DATE COILECTED 04/16 07/06 07/06' 09/22a
3

o
y CAMMA SPECTRUM ANALYSIS:

B E-7 LT 4. E-Ol LT.3 E-01 LT. 4. E-01 LT.4. E-01

6 K-40 1.4410.14 E 01 1.7210.17 E 01 1.8510.19 E 01 1.6410.16E 01

3 MN-54 LT.4. E-02 LT.3. E-02 LT.4. E-02 LT.4. E.02

d CO-58 LT.4. E-02 LT.3. E-02 LT. 4. E-02 LT.4. E-02

g FE.59 LT. 1. E.01 LT. 8. E-02 LT.9. E-02 LT. 9. E-02

CO-60 LT.4. E-02 LT.3. E-02 LT.4. E.02 LT. 4. E-02
n

E ZN.65 LT. 9. E-02 LT.7. E 02 LT. 9- E-02 LT.9. E-02

$ ND-95/ZR-95 LT. 5. E.02 LT.4. E-02 LT.4. E 02 LT.5. E-02

RU-103 LT.5. E-02 LT.4. E-02 LT.5. E 02 LT.4. E-02 l

RU-106 LT.4. E-01 LT.3. E-01 LT.3. E-Oh LT. 3. E-01

1-131 LT. 2. E.01 LT.8. E.02 LT. 1. E-01 L T. 1. E-01

CS-134 LT. 5. E.02 L T. 5. E-02 LT.5. E-02 LT. 5. E-02

CS-137 2.2510.43 E-01 2.2310.37 E-01 2.7210.34 E-01 2.2210.39 E-01

LA-140/BA-140 LT. 2. E-01 LT.7. E-02 LT. 9. E-02 LT. 1. E-01

CE-141 LT.9. E.02 LT. 6. E.02 LT.7. E-02 LT. 8. E-02

p$ CE-144 LT.3. E-01 LT. 2. E-01 LT. 2. E-01 LT.3. E-0[lg

RA-226 1.6110.66 E 00 3.1710.58 E 00 1.5510.58 E 00 2.0210.57 E 00

@ "E$ TH-228 1.2710.13 E 00 1.4310.14 E 00 1.4710.15 E 00 1.2310.12 E 00
I

$ 2,
==

.

* Duplicate Analysis

. .. . . - . - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



_ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ - _ - -

.

I

N$oe
WOIE CREEK NUCIZAR OPERATING CORPORA 110M

EXPOSURE PAT 1tWAY 'IERRESTRIAL
g3

{3e SOIL
! O

f (pCl/GM DRY)

STATION NUMBER A-1
f ,h

o C.

h
e. m DKIE CollECIED 06/26

.$E CAMMA SPECIRUM ANALYSIS:g*
a

Q DE-7 LT. 4. E-01

[ E K-40 1.6310.16 E 01
E MN-54 LT. 4. E-02

O CO-58 LT.4. E-02

h FE-59 LT. 1. E-01

f s- CO 60 LT. 4. E-02
* ZN-65 LT.8. E-02

f ! NB-95/ZR-95 LT.5. E-02
L

E RU 103 LT. 5. E-02

RU-106 LT.3. E-01

1-131 LT.2. E-01

CS-134 LT. 5. E-02

CS-137 2.6610.40 E-01

1.A-140/BA-140 LT. ' I. E-Ol

CE-141 LT. 8. E-02

CE-144 LT.2. E-01

8 RA-226 2.2310.56 E 00

IE TII-228 1.2810.13 E 00

3S
? ?~
m

.
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.

4

2$
O w

ryh WOLF CREEK NUCLEAR OPERATING CORPORATION
EXPOSURE PA11IWAY - AQUA 11C

g3
a3 SilORELINE SOIL

| "kg
n :o (pCl/GM DRY)=g

STATION NUMBER DC j

.hj

j . = .
52 S'

'

$. m DATE COLLECTED- 04/14 *04/14 09/22
o a
" ' GAMMA SPECTRUM ANALYSIS:

i O
l D

Q DE-7 LT. 3. E-01 LT.4. E-01 LT,4. E-01

3 K-40 1.1510.12 E 01 8.5310.85 E 00 9.5510.96 E 00
|

E MN-54 LT.3. E-02 LT.4. E-02 LT.4. E-02

O CO-58 LT.4. E-02 LT 3. E-02 LT.3. E-02

| $ FE-59 LT.8. E 02 LT.8. E-02 LT. 8. E-02 |

| @ CO-60 9.5013.68 E-02 LT. 6. E-02 8.6013.90 E-02

|
C ZN-65 LT. 8. E-02 LT. 9. E-02 LT.9. E-02

f k NU-95/ZR-95 LT. 4. E-02 LT. 5. E 02 LT. 5. E-02

I E RU- 103 LT.4. E-02 LT.4. E 02 LT.4. E-02

RU-lO6 LT. 3. E-01 LT.3. E-01 LT.3. E-01

I-I31 LT. 8. E-02 LT. 1. E 01 LT. 1. E-01

CS-134 LT. 5. E-02 LT. 5. E-02 LT. 5. E-02

} CS-137 5.6012.53 E-02 LT. 5. E-02 7.4212.68 E-02

i LA-140/UA-140 LT. 5. E-02 LT. 7. E-02 LT. 7. E-02

CE-141 LT. 6. E-02 LT.9. E 02 LT. 7. E-02

|
! CE-144 LT.2. E-01 LT.3. E-On LT.2. E.01

2 RA-226 2.7010.55 E 00 1.5910.66 E 00 1.7510.58 E 00

D T11-228 1.1910.12 E 00 9.2410.92 E-01 1.0310.10 E 00

30
ao
g%
m ;;!

.

* Duplicate Analysis

.-



4

I

Ieu.
WOlX CREEK NUCl2AR OPERATING CORPORATION

- b" EXPOSURE PA111WAY - AQUA 11C
gs

De SilORElJNE Soit. *k
(pCl/GM DRY)

hk
STAllON NUMBER JRR

h.E0vm 8
mE

' h, h , DATE COLIECIED 04/14 09/22
. 0 3

$- GAMMA SPECI' RUM ANALYSIS:

S~ - LT.4. E-01 LT.4. E-01
S BE-7

h K-40 9.6310.96 E 00 9.9210.99 E 00

!!'. MN-54 LT.4. E 02 LT.4. E-02

O CO-58 LT.4. E-02 LT. 4. E-02

FE-59 . LT.9. E-02 LT.9. E 02
m LT.4. E-02 LT. 4. E-02

CO-60y
C ZN-65 ' LT.8. E-02 LT.8. E 02

I @ NB-95/ZR-95 LT. 5. E-02 LT.5. E-02

3- RI)-103 LT.4. E-02 LT.5. E-02

* RU 106 LT.3. E-O l ' LT.3. E-01

' I-131 LT. 1. E-01 LT.2. E 01

CS-134 LT.5. E.02 LT.6. E-02

CS-137 1.9010.39 E-01 LT.4. E-02

LA-140/BA-140 LT.9. E-02 LT. 1. E-01

CE 141 LT.8. .E-02 LT. 9. E-02

CE-144 LT.3. E-01 LT.3. E-01

2- RA-226 1.6910.65 E 00 3.6210.73 E 00

II TM-228 1.2510.12 E 00 1.5110.15 E 00

}EL
I a. o

n. .
mM

.

Um____ . _ ______________.m.___ = m_ m - '
__ -.m
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WOLF CREEK NUCLEAR OPERATING CORPORA 110FEN

09 EXPOSURE PATIIWAY - AQUA 11C
gj
:,c c VEGETA'I1ON . AQUATIC

L'
o ;U (pCl/GM WEI)e

Sd
:n STATION NUMBER DC
.' o
6 *.

b@[{.
DNIE C011ECIED 04/14 05/19 08/25 09/22

3 S.
;g GAMMA SPECTRUM ANALYSIS:

1.9010.94 E-Ol 8.5010.85 E-01 1.9310 24 E-01 2.4110.54 E-Ol'n

h BE-7
3.1810.32 E 00 1.7210.17 E 00 1.2110.12 E 00 1.9110.19 E 00

h K-40
MN-54 LT. 1. E-02 1.4610.46 E-02 6.0612.95 E-03 LT.7. E-03

'O CO-58 LT. 1. E-02 2.2010.60 E-02 3.7610.39 E-02 1.4810.53 E-02g

P FE-59 LT.3. E-02 LT. 2. E-02 LT.8. E-03 LT. 2. E-02

E CO-60 LT. 1. E-02 2.6110.26 E-Ol G.7810.68 E-02 4.0010.68 E L2

ZN-65 LT.3. E-02 LT. 2. E 02 LT.8. E-03 LT. 1. E - 0.5

$y NB-95/ZR-95 LT. 1. E-02 LT. 8. E-03 LT.4. E-03 LT.7. E-U3

$ RU 103 L T. 1. E-02 LT.7. E-03 LT.4. E-03 LT. 8. E-03

RU-106 LT. 1. E-01 LT. 6. E-02 LT.3. E-02 LT.6. E-02

I-131 LT. 4. E-02 LT. 1. E.02 LT. 5. E-03 LT.2. E-02

CS-134 LT. 1. E-02 5.0310.72 E-02 LT.5. E-03 LT.8. E-03

CS-137 LT. 1. E-02 7.7910.78 E-02 1.2910.31 E-02 LT. 8. E 13

LA.140/BA-140 LT.3. E-02 L T. 1. E-02 LT. 5. E-03 LT. 1. E-02

CE-141 LT.3. E-02 L T. 1. E-02 LT. 5. E-03 LT. 1. '' 02-

CE-144 LT.9. E-02 LT.4. E-02 LT.2. E-02 LT. 5. E-02

p$ RA-226 LT. 3. E-Ol 4.8710.98 E-O! LT.7. E-02 2.3211.17 E 01y

3* TH.228 LT. 2- E-02 1.5510.15 E-01 3.1810.33 E-02 LT. 1. E-02

$E
O. o
5'
3 ]m

.

* - - . -._ , _ - - , ,_
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ga.

- o3- =w- WOtX CREEK NUCtZAR OPERATING CORPORATION
O*> EXPOSURE PA11(WAY - AQUK11C
g@
xC VEGETKi1ON - AQUK!1C
a SL
E |c (pCl/GM WE11
2&
E 5'- STA110N NUMBER DG
g.o
e c. -
unQ-g --.

}- em -DATE COLLECITE: 06/23
'

0 3
a <g GAMMA SPECTRUM ANALYSIS:
s

! - BE-7 4.3310.56 E-01

h K-40 3.5510.35 E 00'

'5
MN-54 LT. 6. E-03

-g' CO-58 LT. 7. E 03

g . FE-59 LT.2. E-02

' 5' CO-60 LT. 7. E-03

ZN-65 LT. 7. E-02*
g

@ NB 95/ZR-95 LT.7. E-03

$ RU-103 LT. 8. E-03 ,

RU-106 LT.6. E-02
' I-131 LT.2. E-02

CS-134 LT. 8. E-03

LS-137 LT. 7. - E-03

LA-140/BA-140 LT. 1. E-02

. CE-141 LT. 1. E-02

CE-144 LT. 4. E-02
y

pg RA-226 LT. 1. E-01

** ~TH-228 LT. 1. E-02
Em
=. =DO
g' %
m ;;!

i

-

'
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Io .$
hy" WDlF CREEK NEM OPERATING CORPORATION

EXPOSURE Pall {WAY - WATERBORNE
iii 33o GROUND WATER
hk-m (PCI/ LITER)
3 g,
T1 5' STA110N NUMBER C-49
e.3-

Cc

k DATE COllECIED 02/18 02/18' 05/19 08/18 11/17

c. m
y[ RADIOCIIEMICAL ANALYSIS:

1 13i LT.2. E.01 LT.2. E.01 LT. 1. E-01 LT.2. E.O1 LT.2. E.01
a
3
g GAMMA SPECTRUM ANALYSIS:

8 DE-7 LT. 1. E 02 LT. 1. E 02 LT.3. E 01 LT.3. E 01 LT. 3. E a'C

3 K.40 LT.3. E 02 LT.4. E 02 LT. 6. E 01 LT. 6. E 01 LT.9. E

d MN.54 LT. I. E 01 LT. 1. E 01 LT.3. E 00 LT. 3. E 00 LT.3. E

[ CO.58 LT. 1. E 01 LT. 1. E 01 LT.3. E 00 LT.4. E 00 LT.3. E 00

FE-59 LT.2. E 01 LT. 2. E 01 LT.6. E 00 LT. 8. E 00 LT. 7. E 00

$ CO-60 LT. 1. E 01 L T. 1. E 01 LT. 3. E 00 LT. 4. E 00 LT.4. E 00m

$ ZN.65 LT. 2. E 01 LT. 2. E 01 LT.6. E 00 LT.7. E 00 LT. 8. E 00

ND-95/ZR-95 LT. 1. E 01 LT. 1. E 01 LT.3. E 00 LT.4. E 00 LT.4. E 00

RU-103 LT. 1. E 01 LT. 1. E 01 LT.3. E 00 LT. 4. E 00 LT.4. E 00

RU-106 LT. 1. E 02 L T. 1. E 02 LT. 3. E 01 LT. 3. E 01 LT. 3. E 01

I-131 LT. 2. E 01 LT.2. E 01 LT. 5. E 00 LT.9. E 00 LT.5. E 00

CS-134 LT. 1. E 01 LT. 1. E 01 LT.3. E 00 LT.4. E 00 L.T. 4. E 00

CS-137 LT. 1. E 01 LT. 1. E 01 LT. 4. E 00 LT. 4. E 00 LT.4. E 00

1A-140/BA.140 LT. 1. E 01 LT. 1. E 01 LT. 5. E 00 LT. 8. E 00 LT. 5. E 00

y$ CE.141 LT. 1. E 01 LT.2. E 01 LT 6. E 00 LT. 8. E 00 LT.5. E 00.g

$* CE-144 LT.6. E 01 LT.6. E 01 LT. 2. E 01 LT. 3. E 01 LT. 2. E 01

$E RA.226 LT.2. E 02 LT. 2. E 02 LT.7. E 01 LT. 9. E 01 LT.7. E 01

h S, Til.228 LT.2. E 01 LT.2. E 01 LT 6. E 00 LT.7. E 00 LT. 6. E 00

m3
TRI11UM ANALYSIS:

H -3 LT.2. E 02 LT. 2. E 02 LT. 1. E 02 LT. 2. E 02 LT. 1. E 02
,

' Duplicate Analysts
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.%N WO17 CREEK NUC12AR OPERA 11NG CORPORATION
.

Oy- EXPOSURE PATHWAY - WATERBORNE
gj!-

GROUND WATER
i :sr c

Ltg3>

; e ;U (PCI/ LITER)
-

f, E
. n a- STA110N NUMBER WCIE

- - yo
. e C.

I@ ' DATE COI1ECIED- 12/29
$<

,

:
-

m j'. RADIOCHEMICAL ANALYSIS:
s LT. 1. E-01

-3 1-131
e

h_. ~
GAMMA SPECIRUM ANALYSIS:

LT.3. E O1

f BE-7 .
LT.5. E 01

K-40.p
LT.3. E 00

-@ - MN-54
' LT. 3. E 00* CO-58

:D LT. 6. - E 00 ,

FE-59'g
LT. 3. E 00

0 CO-60
LT.8. E 00

ZN-65
NB.95/ZR-95 LT.3. E 00

LT. 4. E 00
RU-103

LT.3. E 01' RU-106
LT.7. E 001-131'
LT.4. E 00

CS-134
LT.4. E 00

CS-137 -

8 1A-140/BA-140 LT. 5. E 00 - - - -

LT.6. .E 00D CE-141
CE-144 LT.2. ' E 01

-- g.
LT.7. E 01

&o - RA-226
LT.7. E 00h y[ .TH-228

TRrI1UM ANALYSIS:
'

H-3 LT. 1. _ E 02
.
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' .E. $. ,
% h3 . WOIE CREEK NUCl2AR OPERA 11NG CORPORATION

' oy EXi'OSURE PATHWAY - WATERHORNEgg
h.k.

~ SURFACE WATER

= (PCl/ LITER)
$ g.
aw STATION NUMBER SP
g. g _

1 e 9.
"k
km.- DATE COLLECIED: 01/21 02/18 03/17 04/21 05/19

e ga
.g . GAMMA SPECIRUM ANALYSIS:

LT. 4. E 01 LT.3. E 01 LT. 3. E 01 LT.4. E 01 LT.4. E 01
.o

LT. 1. E 02 LT. 1. E 02 LT. J. E 02 LT.7. E 01 LT. 1. E 02 . ,
$ ..- BE-7

y
. MN.54 LT.4. E 00 LT.4. E 00 LT. 3. E 00 LT.3. E 00 LT. 4. E 00K-40

LT.4. E 00 LT. 4. E 00 -LT. 3. E 00 LT.4. E 00 LT. 4. E 00
f

LT. 8. E 00 LT. 7.. E 00 LT.7. E 00 LT. 8. E 00 LT. 9. E 00CO-58'g .

LT. 4. - E 00 LT.4. E 00 LT.4. E 00 LT. 4. E 00 LT. 4. E 00 I

@ FE-59

ZN-65 LT.8. E 00 LT.8. E 00 LT.7. E 00 LT.7. E 00 LT. 9. E 00 t

i s' .
CO-60

j . NB-95/ZR-95 LT.4. E 00 LT.4. E 00 LT.4. E 00 LT. 4. E 00 LT.4. E 00

LT.5. E 00 LT.4. E 00 LT.4. E 00 LT.4. E 00 LT.5. E 00

LT.4. E 01 LT.3. -E 01 LT.3. E 01 LT. 3. E 01 LT. 4. E 01g RU-103

LT.8. E 00 LT. 7.' ' E 00 LT.6. E 00 LT. 8. E 00 LT. 7. E 00RU.106

LT.4. E 00 - LT.4. E 00 LT.4. E 00 LT.4. E 00 LT. 5. E 00~

1 131

LT. 5. E 00 - LT. 4. E 00 - LT.4. E 00 LT. 4. E 00 LT. 5. E 00CS-134

LT. 5. E 00 LT. 5. E 00 LT. 5- E 00 LT.6. E 00 L T. 5. E 00CS.137

CE.141 LT.7. E 00 LT.6. - E 00 LT. 6. E 00 LT.9. E 00 LT. 7. E 00LA.140/BA-140

LT.3. E 01 LT.2. . E 01 LT.2. E 01 . LT. 4. E 01 LT. 3. E 01 !

LT.8 E 01 LT. 8. E 01 LT.7. . E 01 LT. 1. E 02 LT.8. E 01-
_

CE.144

.y g RA-226 . E 00 LT.6. E 00 LT.9. E 00 LT. 7. E 00
- LT. 8. E 00 - LT. 7.

'O - * - < TH-228
]M:s o
y& TRTT10M ANALYSIS:

7.2 i 0.5 : E 03 7.2 i 0.5 E 03 7.010.4 E 03 7.9 i O.6 E 03 7.0 1 0.4 E 03
CU 5

H-3

.

e

;

.
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g a.
e, 3 WOtX CREEK NUCI2AR OPERATING CORPORATION

-

.'

- D
EXPOSURE PA1HWAY - WKIERBORNEO[t=' SURFACE WATER

-

**{
(PCI/LITERI

R [.- |, o STATION NUMBER SP
- 83 E

'
,

o
- 5' 8 -

c

5 . DATE COLIECIED. 06/23 07/21 08/18 09/15 09/15* ;

~ Q=9
e

o
= 5. GAMMA SPECIRUM ANALYSIS:

3' BE-7 ' LT. 3. ~ E 01 LT.3. E D1 LT.3. E O1 LT.3. E O1 LT.4. E OIo

$ - K-40 8.2812.81 E 01 LT. ' 8. E 01 LT.9. E 01 LT.5. E 01 LT.8. E 01

E MN-54 LT.3. E 00 LT. 3. E 00 LT.3. E 00 LT.3. E 00 LT. 4. E 00

0 CO-58 LT.4. E 00 LT. 3. . E 00 LT. 4. E 00 LT. 3. E 00 LT.4. E 00 ,

FE-59 LT.8. E 00 LT. 6. E 00 LT.8. EO LT. 6. E 00 LT. 8. E 00

c.- CO-60 LT.3. E 00 LT. 3. E 00 LT.4. E 00 LT. 3. E 00 LT. 3. E 00

e5 ZN.65 LT. 8. - E 00 LT. 7. E 00 LT.8. E 00 LT.7. E 00 LT. 7. E 00

@ NB.95/ZR.95 LT 4. E 00 LT.3. E 00 LT.4. E 00 L:.T. 3. E 00 LT.4. E 00

3' RU.103 LT. 4. E 00 LT.3. E 00 LT.4. E 00 LT.3. E 00 LT.4. E 00,
'

A RU-106 LT.3. E 01 LT.3. E 01 LT.3. E 01 LT. 3.' E 01 LT. 3. E 01

I 131 LT. 7. E 00 LT. 5. E 00 LT. 9. E 00 LT.8. E 00 LT. 1. E 01

. CS-134 . LT.4. - E 00 - LT.3. E 00 LT.4. E 00 LT.3. E 00 LT.4. E 00

CS-137 LT.4. E 00 ' LT.3. E 00 LT.4. E 00 LT.4. E 00 LT.4. E 00

IA 140/BA-140 LT. 5.. E 00 LT.4. E 00 LT.7. E 00 LT.6. E 00 LT.7. ~E 00

- CE-141 - LT. 6. E 00 LT. 5. - E 00 LT. 6. E 00 LT.7. E 00 LT.6. - E 00

CE-144 LT.2. . E 01 LT.2. E 01 LT. 2. E 01 LT.2. E 01 LT.2. E 01

- RA-226 LT. 7. E 01 - ' LT. 6. E 01 LT.7. E 01 LT. 7. E of L T. 7.- E 01

d 'g '$ TH.228 LT.7. E 00 LT. 5. E 00 LT. 6. E 00 LT.6. E 00 LT.7. E 00
,

:

14
E" *I1UT10M ANALYSIS:

- ;; E
, =

E H-3 6.9 i 0.3 E 03 5.5 1 0.5 E 03 5.8 1 0.5 E 03 5.9 i 0.5 E 03 5.9 i O.5 E 03.

* Duplicate analysis
.

A

1

w,- . _v., .iew,,-~we.-.-.e.-3,. =,.v, =.wi=+ - , - - .evew .r w e __ b - ..*,w v.-e--m -= v + . w. rw. w- .e . = ce m, --h m',-new-w -~ w w - = # .v-=*mm. e. -*vev.w,=.-. % ve w - sve--wr-*+,.--rw--- c~,**-.E,.rw,-*i-=-w,---.-i-w,



*

,

Io$ *g WOtX CREEE NUCI2AR OPEhAf1NG CORPORATION
oy EXPOSURE PKIHWAY -- WKIERBORNEgg'

SURFACE WATER#bk3 (PCl/ LITER)

-

$$
R5 STA110N NUMBER SP

- g. 6- e*
'in 8
g-@ DATE COI1ECIED. 10/20 11/17 12/15. g'
<

m $' GAMMA SPECTRUM ANALYSIS:
,

-f

'| BE-7 LT.3. E 01 LT.3. E 01 LT.3. E 01s

:%- K-40 LT.6. E 01 LT. 1. E 02 LT.8. E 01
.

'

MN.54 LT.4. . E 00 LT.3. E 00 LT.3. E 00
t'-

CO-58 '- LT.3 E 00 LT. 3. E 00 LT.3. E 00O
3
3'-

FE-59 LT. 8. E 00 LT.7. E 00 LT.6. E 00

5' CO-60.. LT. 4. E 00 LT.4. E 00 LT.3. E 00

. " , ZN-65' LT. 8. E 00 LT.7. E 00 LT.6. E 00
;

y NB-95/ZR.95 LT.4. E 00 LT. 3. E 00 LT.3. E 00
[

j ; RU-103 LT.4. E 00 LT.4. E 00, LT.3. E 00
|

RU-106 LT. 3. ' . E 01 - LT. 3. E 01 LT.3. E 01

' I-131- LT.7. E 00 LT.4. E 00 LT. 7. E 00

CS-134 LT. 4. - E 00. LT. '4. E 00 LT.3. E 00

CS.137 LT.5. E 00 LT.4. E 00 LT. 3. E 00
|

1A-140/BA-140 LT.6. E 00 LT.4. E 00 LT. 6. E 00

CE-141 LT. 8. '. E 00 LT. ' 5. ' E 00 LT. 5. E 00

' CE-144 LT.3. E 01 LT.2. E 01 LT. 2. E 01

RA-226 LT.9. E 01 - LT. 6.' E 01 LT 5. E 01

'O w TH-228 ' LT.7. E 00 LT.6. E 00 LT. 5. E 00
i
;

3 -4
sN

' po .11tl110M ANALYSIS:-

'OM
H-3 7.1 1 0.6 E 03 1 6.5 1 0.4 E 03 6.710.4 ' E 03

,

.

h

---=1-----.m__m _.__m_ , , , _ _ , _ _ _ , _ - - . . - -- ___- _ _ _ _ _ _ _ _ _



-

I$ .$4 e
. IF CREEK NUCLEAR OPERATING CORPORATION

~%N
O> EXPOSURE PATHWAY . WATERBORNE
|5'x= SURFACE WATER

Eo
e :D (PCl/ LITER)
$ E,
B 5' STA*I1ON NUMBER DC

@ C. '
5'

e
ME
y@ DATE COLLECTED 01/21 02/18 03/17 04/21 05/19c-
s 5.

8 GAMMA SPECTRUM ANALYSIS:

LT.3. E 01 LT. 4. E 01 LT. 3. E 01 LT.3. E 01 LT. 3. E 01n
! BE-7

LT.8. E 01 LT. 1. E O2 LT. 8. E 01 LT. 1. E 02 LT. 1. E O2

LT. 3. E 00 LT.4. E 00 LT.3. E 00 LT.4. E 00 LT.3. E 00
h K.40

LT. 3. E 00 LT.5. E 00 LT. 3. E 00 LT.4. E 00 LT.3. E 00
3 MN.54

LT.6. E 00 LT.9. E 00 LT. 6. E 00 LT.8. E 00 LT.7. E 00
] CO.58

LT. 3. E 00 LT. 5. E 00 LT.3. E 00 LT.4. E 00 LT. 3. E 00B FE-59

LT.6. E 00 LT. 1. E 01 LT. 6. E 00 LT. B. E 00 LT. 8. E 005' CO-60

| LT. 3. E 00 LT. 5. E 00 LT. 3. E 00 LT.4. E 00 LT. 3. E 00ZN.65

LT. 3. E 00 LT. 5. E 00 LT. 3. E 00 LT.4. E 00 LT.4. E 00
.@ ND-95/ZR.95l

LT.3. E 01 LT. 4. E 01 LT. 3. E 01 LT.3. E 01 LT.3. E 01g RU.103

LT.6. E 00 LT.9. E 00 L T. 5. E 00 LT.7. E 00 LT.5. E 00RU.106

LT. 3. E 00 LT. 5. E 00 LT. 3. E 00 LT. 4. E 00 LT.4. E 001131

; LT. 3. E 00 LT.5. E 00 LT.3. E 00 LT.4. E 00 LT.4. E 00CS.134

LA.140/BA-140 LT. 4. E 00 LT. 7. E 00 LT.4. E 00 LT.7. E 00 LT.4. E 00CS.137
|

LT.5. E 00 LT.8. E 00 LT. 5. E 00 LT.6. E 00 LT. 6. E 00
|

LT.2. E 01 LT. 3. E 01 LT.2. E 01 LT.2. E 01 LT. 2. E 01
|

CE.141

LT. 5. E 01 LT.9. E 01 LT. 6. E 01 LT.7. E 01 LT.7. E 01
l CE.144

LT. 6. E 00 LT.8. E 00 LT. 5. E 00 LT.6. E 00 LT. 7. E 00yg RA.226

@* TH-228

$U
yS 'IRITIUM ANALYSIS:

7.3 i 0.5 E 03 6.9 i 0.5 E 03 7.8 1 0.4 E 03 7.6 i 0.6 E 03 6.9 i O.4 E 03
cn M

11-3

|
'

_ _ _ . _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ . . _ _ _ _ . , _ _ - ., .

_ .



I, $.
WOIE CREEK NUCLEAR OPERATING CORPORATION, *

AN
EXPOSURE PATilWAY - WATERBORNEQg

*= SURFACE WATER
wg
O (PCl/ LITER)gg
u n. STATION NUMBER DCQg
5OC O.

DATE COllECIED: 06/23 07/21 08/18 09/15 10/20mDgg
's $. GAMMA SPECTRUM ANALYSIS:

y BE-7 LT.3. E 01 LT.3. E 01 LT.4. E 01 LT.4. E 01 LT.4. E Oso

@ K.40 LT. 6. E 01 LT.5. E 01 LT. 1. E 02 LT.6. E 01 LT. 1. E O2

E MN-54 LT. 3. E 00 LT. 3. E 00 LT. 4. E 00 LT.3. E 00 LT. 5. E 06

O CO-58 LT. 3. E 00 LT.4. E 00 LT.4. E 00 LT.3. E 00 LT. 4. E 00

3 FE-59 LT.7. E 00 LT. 7. E 00 LT. 1. E 01 LT. 8. E 00 LT. 1. E 01

CO.00 LT.4. E 00 LT 4. E 00 LT.5. E 00 LT.4. E 00 LT. 5. E 00
5,

$ ZN-65 LT.7. E 00 LT.7. E 00 L T. 1. E 01 LT.7. E 00 LT. 1. E 01

g NB-95/ZR.95 LT. 3. E 00 LT.4. E 00 LT. 5. E 00 LT.4. E 00 LT. 5. E 00

RU-103 LT. 4. E 00 LT.4. E 00 LT.6. E 00 LT.4. E 00 LT.5. E 00

y
3 RU-106 LT. 3. E 01 LT.3. E 01 LT.4 E 01 LT. 3. E 01 LT.4. E 01

I-131 LT. 7. E 00 LT.7. E 00 LT. 1. E 01 LT.9. E 00 LT. 1. E 01

CS.134 LT. 4. E 00 LT.4. E 00 LT.5. E 00 LT.4. E 00 LT.5. E 00

CS-137 LT. 4. E 00 LT.4. E 00 LT. 5. E 00 LT.4. E 00 LT. 5. E 00

LA-140/BA-140 LT. 6. E 00 LT.S. E 00 LT.9. E 00 LT. 8. E 00 LT. 6. E 00

CE-141 LT.7. E 00 LT.6. E 00 LT.9. E 00 LT. 8. E 00 LT. 8. E 00

CE-144 LT.3. E 01 LT. 2. E 01 LT.3 E 01 LT. 3. E 01 LT.3. E 01

RA-226 LT. 8. E 01 LT.8. E 01 LT. 9. E 01 LT. 8. E 01 LT. 8. E 01

>$ T11-228 LT.7. E 00 LT.7. E 00 LT. 8. E 00 LT. 7. E 00 LT. 8. E 00o

E*en=* TRIT 1UM ANALYSIS:

$S
ID ** 11-3 6.6 1 0.3 E 03 6.0 1 0.5 E 03 5.9 i O.5 E 03 6.1 1 0.5 E 03 6.4 1 0.6 E 03N

.

e .. * v
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- !

I $. WOI.F CREEK NUCLEAR OPERATING CORPORATION.4
5" EXIOSURE pas 1tWAY - WATERBORNE

- {d {SURFACE WA'IER
u{3x

O@ (PCl/LITERIy
ua STA'110N NUMBER NCTU35f

3oC 9. *

h, -Q .
Us

DATE COLLEC1ED: 12/29
{

m
n

o $. GAMMA SPECTRUM ANALYSIS: \3
-

S
g BE-7 LT. 3. E 01

$ K-40 LT. 1. E O2

E MN-54 LT.4. E 00

0 CO-58 LT.4. E 00

$ FE-59 LT.8. E 00

E. CO-60 LT.3. E 00

o ZN-65 LT.7. E 00o

M NB-95/ZR-95 LT. 4. E 00
3

3 RU-103 LT.4. E 00

3 RU-106 LT.3. E 01

LT.6. E 00
- I-131

CS-134 LT.4. E 00

CS-137 LT.4. E 00

IA-140/I1A-140 LT. 5. E 00

CE-141 LT. 6. E 00

CE-144 LT. 2. E 01

2 RA-226 LT. 7. E 01

dE TH-228 LT.6. E 00

-3M TRTIlUM ANALYSIS:o. o
g%
wM

H-3 LT.6. E 02

.

i

_ _. - - - .-. ,...- .-- ~ . . . . , , - , , , . . . .. ... J


