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SUMMARY

The Annual Radiological Environmental Report (ARER) presents data obtained through
analyses of environmental samples collected for Arkansas Nuclear One's (ANO) Radiological
Environmental Monitoring Program (REMP) for the period January 1, 1992 through December
31, 1992 The ARER fulfills the requirements of ANO Unit 1 Technical Specifications 6 1225

and Unit 2 Technical Specifications 6 9 4

Radiation and radioactivity are monitored around ANO within a 22-mile radius. The
environment around ANO has been monitored for radiation and radioactivity for approximately
20 years. The REMP was established about two vears before the station became operational
This program provided data on background radiation and radioactivity which is normally present
in the area. ANO has continued to monitor the environment by sampling air, milk, water, food
products, vegetation, sediment and fish, as well as measuring radiation directly Samples are
collected from both indicator and control locations. Indicator locations are within approximately
five miles of the site, and are expected to show any increases or buildup of radioactivity that might
occur due to station operation Control locations are farther away from the station, and are
expected to indicate the presence of only naturally occurning radioactivity. The results obtained
from indicator locations are compared with control locations and with concentrations present in
the environment before the station became operational  This allows for assessment of any impact
the operation of ANO might have had on the surrcunding environment.

In 1992, approximately 1088 radiological environmental samples were collected and
analyzed for radioactivity Radionuclide concentrations measured at indicator locations were

compared with control locations as well as those measured in previous vears. ANO personnel
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INTRODUCTION




1.1

1.2

RADIATION

People are alwi ys subjected to natural radiation. This radiation exposure
comes from the sun and naturally occurring radioactive matenials present in the
earth, structures we inhabit, and in the food and water we consume There are
radioactive gases in the air we breathe and our bodies are themselves radioactive
The levels of natural or background radiation vary greatly from location to
location. For example. the average Unites States resident receives approximately
300 rmllirem in a year from natural background as shown in Table 1-1 Ifan
individual lives in Denver as shown in Figure 1-1, an additional 80 to 81 millirem
could be expected, thereby total exposure would be 380 millirem in a vear In
addition, man-made sources of radiation, such as X-rays, radiation for medical
purposes, fallout from nuclear explosives testing and radioactive materials from
nuclear power plants contribute additional exposure. However, as shown in
Table 1-1 and Figure 1-1, an individual receives the major portion of dose from
natural background and other sources with nuclear power plants contributing
<1 millirem. This would also be the case for individuals living around or next to
ANO
BENEFITS OF RADIATION

Nuclear power plays an important part in meeting today's electricity
needs, and will continue to serve as an important source of energy well into the
future. In addition, other uses of radiation have brought tremendous benefits to
our everyday lives during the past 20 or 30 years. Radioisotopes and controlled
radiation are used, for example, to sterilize medical supplies, to improve the
keeping qualities of foodstuffs, in industrial processes, in medical science, and in
the study of environmental pollution, agriculture and hydrology Medical diagnosis
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1.3

1.4

and treatment are the main sources of public exposure to man-made radiation
but the benefit in terms of human lives and health is enormous
SAFETY OF RADIATION

Radiation and the safety of radiation command considerable public
attention  Although it is not generally realized, safety regulations for radioactive
matenials are much stricter than for other potentially dangerous substances For
example, a person living near a 1000 MWe coal fired plant could receive 7.2
millirem in a year from naturally occurring radicactive materials contained in the
coal that is burnt. A person living adjacent to a similar size nuclear plant is
expected to receive less than 1 0 millirem in a year

In addition, radioactive eiements lose their radioactivity, and resuiting
toxicity, with time  Potentially toxic non-radioactive mateniais, such as lead,
silver and mercury, can present a danger to humans until properly treated,
stabilized, and disposed. Table 1-1 presents illustrations of relative radiation
exposure risks as compared to other heaith nisks.
PURPOSE AND DESIGN CRITERIA OF THE RADIOLOGICAL
ENVIRONMENTAL MONITORING PROGRAM

The REMP was established to ensure that plant operating controls
properly function to minimize any associated radiation endangerment to human
health or the environment. The purpose of the REMP is:

. To measure radiation levels and their variations in environmental
media in the area surrounding the plant

. To determine average levels of radiation and radioactive material
in various environmental media

. To evaluate environmental sampling procedures, equipment and
techniques
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1.5

. To detect effects, if any, of ANO operation on the environmental
radiation levels and concentrations

The design criteria for the REMP are

. To anaivze important pathways for anticipated types and quantities
of radionuclides released into the environment

. To consider the possibility of a buildup of long-lived radionuclides
in the environment and physical and biological accumulations that
may contribute to human exposures

- To consider the potential radiation exposure to plant and animal life
in the environment surrounding ANO

. To corre «te levels of radiation and radioactivity in the environmen?
with radivactive releases from station operation.
DOSE PATHWAYS ASSOCIATED WITH ANO

Figure 1-2 shows potential exposure pathways that could occur as &
result of a nuclear power plant. However, the most significant environmental
dose pathways from a nuclear power station are direct dose from gaseous
effluent and thyroid dose due to the ingestion of milk ANO operations are
expected to have little, if any, impact by these pathways due to the very low
levels of radiation released.

PATHWAYS MONITORED

The airborne, waterborne, ingestion and direct radiation pathways
are monitored as required by ANO Technical Specifications. The REMP
includes the sampling program required to meet the above intent. This
program is supplemented with additional sampling in order to provide a
comprehensive and well-balanced program. Sample locations to monitor
exposure pathways are described in Table 1-2 and shown in Figure 1-3.
Section 2.0 of this report provides a discussion of 1992 sampling resuits.
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i 235° - 0.4 miles

Sample Stauon Location.

IF traveling from ANO,

THEN go approximately 0.2 mules west toward Gate 4 Turn left and go approximately

0.1 mules. Turn nght and go approximately 0 1 miles. The sample station s on the nght

at the former AP&L lodge location.

IF wraveling south on Flatwood Road,

THEN go approximately 0.25 miles from sample suation 109 Veer left at fork in road and
go approximately 0 2 mules Turn right and go approximately 0 1 miles. Turn nght and go

mmndynlmﬂes The sample station is on the night at the former AP&L lodge

location.

Sampie Station Location.

IF traveling west on Highway 333,

THEN go spproximately 0 35 miles from Gate 2 at ANO. Turn ieft onto gravel road and

go approximately 0 05 miles. The sample station is on the left.

IF traveling cast On Highway 333,

THEN go approximately 0 9 mules from junction of Highway 333 and Flatwood Road.

Turn right onto gravel road and go approximately 0.0/ mules. The sample station is on the left
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TABLF 12
Pape 14
SAMPLE > iATIONS

Direction and L 180° - 0.7 mules

Sample Types 1) Airborne
2} Airborne particulates
3) Direct radiation

Sampie Staton Location:

Go approximately 0.25 miles south from bridge over intake caral Turn right onto gravel road
Proceed approximately 0.1 mules west of May Cemetery entrance. The sample station 15 on the
left approxamately 50 feet south of the road.

2989 - 8.2 miles

Sample Station ] .
Wlulcmvdmgonmmyu.mmCMn'SMmex\me.ARandgoappmxx’mmeb'
07 miles Turn left onto Highway 64 South and go approximately 0.2 miles  The sample station
is on the nght

Plant: 111° - 7.0 mules

Sampic Stauon Locauon
Go to the AP&L local offi~e which is located off Highway 7T in Russellvilie. AR
(305 South Knoxville A. .nue). The sample station is in the southeast corner of the back lot.

at 209° - 19.3 miles

Sampic Stauon Location

Turn west at junction of Highway 7 and Highway 27 in Dardanelle, AR. Proceed 1o junction of
Highway 27 and Highway 10 in Danville, AR Turn right onto Highway 10 and proceed a short
distance to the AP&L supply vard, which is on the right adjacent 1o an AP&L substation. The
sample station is in the southwest corner of the supply vard.
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SAMPLE STATIONS

>clion an ym Plant: 95° - 0.9 nules
Sampic Types: 1) Surface water (composite)
2) Shoreline sediment
3) Fish
Samule § l ,
Surface water (composite) is collected at plant intake structure  Shoreline sediment and fish are
coliected at plant inlet canal

Plant: 271° - 0.5 mules

Sample Station Location:

IF wraveling south on Flatwood Road,

THEN go approximately 0 2 miles from sample station 109, The sample station 1s on the left
IF traveling west from ANO toward Gate 4,

THEN go approximately 0 4 miles and turn right onto Flatwood Road Go a shon distance
(approximately 30 yards) The sample station is on the right

From junction of Highway 7 and Water Works Road. go approximatcly 0.8 mules west on Water
Works Road.  The sample station is on the left at the intake to the Russcllvilie city water system
from the [lhinois Bavou.

Sampie Stauon Location.
From junction of Highway 64 and Highway 359 (Flat Rock Piney Bay Recreational Area turnoff),
go approximately 0 7 miles west on Highway 64. The sample station is at the Piney Creek area on

p Plant: 95° - 5.1 mules
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SAMPLE STATIONS

}
Turn from Highway 7 onto Harrell Drive in Russellville. AR and go approxamately 0 1 miles
Turn right and go approximately 0 25 mules. The sample station is on the left at the Arkansas
Tech Dairy

Sampie Stauon Location
Turn south from Highway 333 onto County Road 141 and 1o approximately 0.55 miles. Tum

left and go approximately 0.6 mules Turn left and go approximately 0 05 miles. The sample
station is on the right at the Harold Steuber Dairy.

132° - 0.9 miles

Sample Station Location:

From bnidge over intake canal, go south approximately 0.25 miles Turn left and go approximately
0 25 miles Turn left on Bunker Hill Lane and go approxamately 0.05 miles. The sample station is
on the right at Clifion Stewart's Resident.

Plant. 94° - 3.8 mules

Sample Station Location:
FdemmuMWJMWM).pWM'O.3mBmm
Dike Road. mnmumummuaumwummmmmmmm
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SAMPLE STATIONS

Sample Stauon Locauon

IF traveling north on Highway 333,
Mgoappmnmlylsmlaﬁomjumoﬂﬁghm‘333MM1HCted(RmdonRighm
333 Turn left and go approximately 0.1 miles. The sample station 1s on the left at the Lawrence

IF traveling from junction of Highway 7 and Highway 333
mpwmb-e.omemmni Turn right and go approximately 0 1 miles.
mwmmnwmuamumsmm

ance from Plant: 314° - 2 4 miles

alternate)

Approximats uon angd Distal
Sample Types 1) Food products (

Sampie Station Locauon
memnmonoﬂﬁghway&mdﬂxghmBBinLondon‘AKpappmnmlyOAmﬂa
west on Highway 64 mnghlnﬂomﬂmcud;olppmnmtdyo.lmls Turn left and
go approximately 0.1 mules. The sample station is on the left at Ronnie Jones' residence.

nt. 119° - 2.2 miles

Sample Stauon Location
me;unajonm}ﬁghwayumdﬂnghWBN(ManmRmd).goapptoximwlyzomlesun
Marina Road The sample station is on the left at Horace Hollis' residence just prior 1o curve.

lant: 358° - 3 8 mules

Sampie Station Location:

IF traveling from junction of Highway 333 and Mill Creek Road.

THEN go approximately 1 8 miles on Mill Creek Road. Turn right onto Lowe Lane and go
approximately 0.1 miles. Turn right and go approximately 0.05 miles. The sampie station is on
the night at the James Gibson Dairy.

IF wraveling from junction of Highway 64 and Mill Creek Road,

THEN go approximately 3.6 miles on Mill Creck Road. Turn left onto Lowe Lane and go
approximately 0.1 miles. Turn right and go approximately 0 05 miles. The sampie station is on
the right at the James Gibson Daury.

nt: 73° - 12.4 miles
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SAMPLE STATIONS

| on
From juncuion of Highway 124 and Highway 326 in Gum Log, AR, go approximately 1.1 mules
northeast on Highway 124 Tum lefi onto Gravel Hili Road and go approximately 0.6 mules Turn
right onto Hudson Loop and go approximately 0 3 mules. The sample station is on the lefi at the
Hudson Dairy

Sample Stauon Location
The sample station is located near mouth of intake canal.

Plant’ 295° - 4.1 miles

Sample Stauon Location

From wesi junction on Highway 64 and Highway 133 in London, AR go west on Highway 64
approximately 2 4 miles Turn night onto Scottie Lane and go approximately 0.1 miles. The
sample station is on the nght at Dewey Gregory's residence

Plant: 301° - 0.9 miles
‘ 2) Food products (alternaie)
mﬁnl
THEN turn south onto Flatwood Road and go approximately 0.4 miles. The sample station 1S on
;cu:ﬂ:ingmhmﬂnmm

THEN go approximately 0 4 mules from sample station 109 The sample station is on the left.

i 285° -0 5 mules

S Siation | v
IF traveling south on Flatwoo? Roz1,

THEN go approximately 0 4 miles from sampie station 108. Sample station 109 1s on a utility
mkmmunmmmmdmmwmwmmmmm
pavement ends.

IF traveling west from ANO toward Gate 4.
MmWWMOmemmnmeWRMA Go approximately 0.2 mules.
mmkmnwawm'wumnmmmmmmdwmm
Round Mountain Road just afier pavement begins.
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N

1387 - 0.8 nules

Sample Stauion Location

thdgemunkemul.gomhmnmmbﬂﬁmﬂu Turn left and go approximately
0.25 miles. Turn nght on Bunker Hill Lane. The sample station is on the first utility pole on the
left.

nt. 121° - 2.2 miles

Sample Station Location.
From junction of Highway 64 and Highway 326 (Marina Road) , go approximately 2.1 miles on
Marina Road The sampie station is on a utility pole on the left just pnor to curve.

at: 74° - 2.6 miles

S Soen | i oy
Golothejmcuonofﬁigh\nyﬂndmcl-wexnwmchisappmnmdy 1.3 miles cast of
sample station 113 Sampknnonllzismamﬂitypoleonthcmhuncanuoﬂhqmm,

Plant. 52° - 1.5 miles

Samoie Siation Location:
Go 10 the east junction of Highway 333 and Highway 64. The sample station is on a atility pole
on the southwest corner of the junction.

at: 31° - 1.3 miles

Sample Types: 1) Direct radiation
Sample Station Location:

IF traveling west on Highway 64,
mpmmwyo.smumdmmmmdwmammmm.
The sample station is on a utility pole on the nght.

IF traveling cast on Highway 64,

THEN go approximately 1 1 miles from sample station 115. Sample station 114 is on a utility
pole on the left.
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SAMPLE STATIONS
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SAMPLE STATIONS
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. 10N 2N 106° - 17.5 miles
Sample Tves 1) Direct radiation
Sample Sta:. n Locaton:
IF traveling cact on Highway 64 10 Atkins, AR,
THEN turn left at junction of Highway 64 and North Church Street Proceed north. The
sampie stauon is on a utility pole on the left in front of Atkins High School near siop sign
at corner of North Church Street and Northeast 3rd Street.
IF traveling cast on Interstate 40,
THEN take Exit 94 at Atkins, AR Turn left onto North Church Street and proceed south.
The sample station 1s on a utility pole on the right in front of Atkins High School near stop
sign at corner of North Church Street and Northeast 3rd Street.

Plant: 313% - 12 7 miles

Sample Station Location

While traveling on Highway 64, turn south onto Cumberiand Street in Lamar, AR, and go
approximately 0.7 miles Veer left at stop sign. The sample station 1s on a utility pole across
the one way fire lane in front of Lamar Elementary School.
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FIGURE 1-2
EXPOSURE PATHWAYS
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SECTION 2.0
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAN
- INTERPRETATIONS AND TRENDS OF RESULTS
- DEVIATIONS FROM THE REMP
- PROGRAM DESCRIPTION




2.1 AIR PARTICULATES AND RADIOIODINES

NOTE Analytical results are presented in Tables 1.1 through 1.7 of Attachment 1
and summarized in Section 4.0.




2.1.2

Air particulate and lodine-131 results for 1992 were similar to those
ob:ained in previous years of the operational REMP In addition, resuits were
well below the preoperational average of 14 pCi/m3 for indicator locations and
092 for control locations. However, fallout from atmospheric nuclear weapons
testing was detected during the preoperational peniod. Therefore, preoperational
air results are not representative of actual conditions.

In 1992, gross beta results for indicator locations ranged from 005 - 038
pCy/m3 with an average of 016 pC/m3 as compared to control locations which
ranged from 004 - 037 pCi/m3 with an average of 015 pC¥/m3 Al lodine-131
results were less than the lower limit of detection (LLD) This indicates the airborne
exposure pathway has not been affected by the operation of ANO and that airborme
concentrations continue to be at or near background levels.

In addition. the standard "t" test was used t0 compare average gross beta
concentrations from the indicator locations to the control. The result from this test
indicates concentrations at indicator locations to be statistically the same as the
control  Attachment IT1 summarizes the resuit of this analysis.

Gross beta concentrations shown in Figure 2-1 further emphasizes that
ANO has had no influence on the airborne pathway. This figure shows 1992
monthly average results compared to a 1982 baseline average and 1986 through
1992 yearly average results for indicator locations compared to controls.
DEVIATIONS FROM THE REMP

Air samples required by ANO Technical Specifications were collected
and analyzed during 1992 without exception

2.1.3 PROGRAM DESCRIFTION

ANO Unit 1 and Unit 2 Technical Specification Tables 4.30-1 and
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3 12-1. respectively, require five air sampler locations for measurement of
radioactivity in the airborne exposure pathway. ANO used six continuous
air samplers to provide gross beta, gamma and radioiodine activity

measurements Four of the air samplers were used as indicators ( Stations

1. 2, 3 and 4) with the remaining two utilized as controls (Stations 6 and 7).

These air samplers were placed at distances from 0.4 to 19 3 miles
{Table 1-2 and Figure 1-3)

The air samplers wer : placed approximately one meter above the
ground in weatherproof houses. A 47-millimeter glass fiber filter was
installed in the intake line by the vacuum pump with a charcoal cartndge
located directly downstream. Flows were adjusted to 30 = 3 liters per
minute Filters and cartndges were changed weekly and analyzed for gross
beta radionuclides and radioiodine activity, respectively In addition, the
filters were composited quarterly and analyzed for gamma radionuclides.
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2.2 THERMOLUMINESCENT DOSIMETRY

NOTE: Amlytiulresultsmptwledinmudunentllmdnmmuriudin
Section 4 0.




2.2.1

2.2.2

Gamma radiation dose in 1992 was similar to that obtained in previous
years as illustrated in Tabie 2-1 Quarterly doses recorded by TLDs were as
follows
. 0 - 2 miles, mean of 27 0 mrem and range of 17 - 37 mrem
. 2 - 5 miles, mean of 25 0 mrem and range of 11 - 45 mrem
. >% miles, mean of 27 0 mrem and range of 18 - 46 mrem

These results indicate that the ambient radiation levels remained at or
near background in 1992 and have been uninfluenced by the operation of ANO
In addition. the standard "t" test was used to compare quarterly average
radiation doses from the 0 - 2 and 2 - 5 mile TLDs to the >5 mile TLDs. The
results from this test indicates radiation doses at the 0 - 2 and 2 - 5 mile range to
be statistically the same as the >5 mile range. Attachment 11l summanzes the
result of this analysis.

Radiation doses shown in Figure 2-2 further emphasizes that ambient
radiation levels have remained at or near background ~.«!s This figure shows
1992 quarterly average results compared to preoperational and 1987 through
1992 annual quarter'y average results for indicator locations compared to
controls

Although not required, ANO also utilized semiannual TLDs on &
supplemental basis These results are summarized in Section 4 0.
DEVIATIONS FROM THE REMP

Five quarterly TLDs were lost or damaged in the field during 1992
due 10 vandalist or water moisture. Lost or damaged TLDs were replaced
by ANO personnel once discovered. In addition, these losses were isolated

instances which did not recur again dunng the year.

25




However, TLD losses of this type are characteristic of other TLD
programs. The 1992 recovery rate for quarterly and semiannual TLDs was
97% (171 of 176) and 100% (14 of 14), respectively, which is comparable

with other TLD programs

223 PROGRAM DESCRIPTION

ANO Unit 1 and Unit 2 Technical Specification Tables 4.30-1 and
3 12-1, respectively, require forty TLD locations for measurement of direct
radigtion doses ANO measured ambient radiation in the environment
surrounding the plant with 44 quarterly and 7 semiannual TLDs (two lithium
borate and calcium suifate elements) to provide a quantitative measurement
of the area radiation levels ANO personnel placed these environmental
TLDs at distances from 0.4 to 21 8 miles (Table 1-2 and Figure 1-3).

Each dosimeter was sealed in a plastic protective holder and
normally suspended one meter above the ground, where feasible. The
dosimeters were collected anu analyzed quarterly and semiannually.

The TLD locations may be summarized as follows:

- 11 quarterly stations in the 0 - 2 mile range

- 15 quarterly stations in the 2 - 5 mile range

- 18 quarterly stations > 5 miles

- 4 semiannual stations in the 0 - 2 mile range
. 3 semiannual stations > 5 miles

2-7
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and summarized in Section 4 0.
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2.3.1

2.3.2

233

INTERPRETATIONS AND TRENDS OF RESULTS

Milk samples were collected monthly from four locations in 1992
and analyzed for lodine-131 and gamma radionuclides. Gamma
radionuclides and lodine-131 were below detectable limits. These results
were compared to preoperational lodine-131 results which averaged
2 6 pCy/1 and gamma radionuclides which were not detected Also, 1992
results were compared to 1988 through 1991 operational lodine-131
results which averaged 0.6 pCv/l and Cs-137 results which averaged
3 8 pCi/l, with no other gamma radionuclides detected. Therefore in 1992,
the operation of ANO had no impact on this pathway, as has been the case
IN Previous vears.
DEVIATIONS FROM THE REMP

Milk samples required by ANO Technical Specifications were
collected and analyzeu during 1992 without exception.
PROGRAM DESCRIPTION

ANO Unit 1 and Unit 2 Technical Specification Tables 4-30-1
and 3 12-1, respectively, require four milk locations for the measurement
of radioactivity by the ingestion exposure pathway ANO and ADH
personnel collected milk monthly from four locations at distances from
3 810 12 4 miles (Table 1-2 and Figure 1-3). Two of the locations were
utilized as indicators (Arkansas Tech and Gibson) with the remaining two
locations as controls (Steuber and Hudson)

Milk was collected from each location in two labeled gallon
containers Samples were preserved with formaldehyde and then analyzed
for lodine-131 and gamma radionuclides
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2.4 WATER

NOTE Analytical results are presented in Tables 3.1 through 5.2 of Attachment I
and summarized in Section 4 .0.
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INTERPRETATIONS AND TRENDS OF RESULTS

Analytical results for 1992 drinking water, surface water and
groundwater samples were similar to those reported in previous vears

Drinking water samples were collected monthly from one location
and analyzed for gross beta radionuclides, lodine-131, tritium and gamma
radionuclides  Tritium and gamma radionuclides were below detectable
limits, which is consistent with preoperational data. Gross beta concentra-
tions ranged from i |1 - 6 8 pCi/l with a mean of 2 9 pCi/l, which are
consistent with preoperational and operational levels. Todine-131 was
detected twice, with concentrations ranging from 0.2 - 0.3 pCi/l and a mean
of 025 pCi/l. However, since this concentration 1s 75% below the required
LLD, there exists a degree of uncertainty. In addition, these levels are similar
to previous operational results which were reported as less than values and 1s
also consistent with preoperational data Therefore, concentrations continue
to be at or near background levels.

Surface water samples were collected monthly and analyzed for
gamma radionuclides and a composite was analyzed quarterly for tritium
In addition, the ADH and ANO split monthly grab samples from the
Discharge and Pinev Creek locations. These samples were analyzed monthly
for gamma radionuclides and tritium

ANO's May discharge sample contained a Cobali-58 concentration
of 3 pCi/l. However, this level is 80% below the required LLD, therefore it
contains a degree of uncertainty. In addition, gamma radionuclides were
detected in the April and September discharge split samples. The April sample
contained Cobalt-58 at a concentration of § pCi/l and Cesium-137 at a
concentration of 3 pCv/l. The September sample, which was due to reactor
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shutdown, contained Cobalt-58 at a concentration of 20 pCi/l and lodine-131
at a concentration of 6 pCi/l. Overall, no sample results exceeded reporting levels
as outlined in ANO Unit 1 and Unit 2 Technical Specification Tables 4 30-3 and
3 12-3. respectively, when averaged over any calendar quarter. Results are
summanized in Section 4 0.

ANO's fourth quarter composite contained tritium at a concentration
of 460 pCi/1. Tritium levels for the ADH split discharge location samples ranged
from 630 - 2590 pCi/l with a mean of 1610 pCi/l. However, as shown in Figure
2-3. 1992 tritium levels detected in the discharge appear 1o be similar to those of
previous years. Overall, results are similar to previous preoperational and
operational levels

Groundwater samples were collected quarterly from two locations and
analvzed for gamma radionuclides and tritium. As in preoperational and previous
operational years, concentrations continue to be at or near background levels.
DEVIATIONS FROM THE REMP

Water samples required by ANO Technical Specifications were collected
and an.:ﬂyzod during 1992 without exception.

243 PROGRAM DESCRIPTION

ANO Unit 1 and Unit 2 Technical Specification Tables 4 30-1 and
3.12-1, respectively, require one drinking water location, two surface water
locations, and two groundwater locations for the measurement of radioactivity
by the waterborne exposure pathway

Drinking water was sampled monthly from a control location (Intake to
Russellville City Water System from Illinois Bayou) at a distance of 5 3 miles
(Table 1-2 and Figure 1-3) Water was collected in two labeled gallon containers.




Upon return from the field, the samples were & idified with hydrochloric acid
and then analyzed for gross beta radionuclides, lodine-131 and gamma
radionuclides In addition, a composite was analyzed quarterly for tritium.

Surface water samples were collected from three locations, an indicator
location (Discharge) and two controls (Intake and Piney Creek) at distances from
01 to 5.9 miles (Table 1-2 and Figure 1-3). The discharge and intake surface water
samples were composited with an automatic sampler that collected a preset
volume at set intervals (~ 2 gallons per week) Weekly, one gallon of sample
from each location was acidified with hydrochloric acid and placed in an
appropriate labeled composite carboy At the end of the month, a one galion
sample from each composite carboy was placed in a labeled container. The
samples were then analyzed for gamma radionuclides and a composite was
analyzed quarterly for tritium

in addition, mommygrnbwfmwmanmplesﬁomdwdhdnrsemd
Piney Creek locations were collected by the ADH and split with ANO. These
samples were analyzed monthly for gamma radionuclides and tritium.

Groundwater was sampled quarterly from two locations, the Stewart
Residence (indicator) and Quita Lake (control), at distances from 0.9 to 3 8 mules
(Table 1-2 and Figure 1-3). Water was collected from each location in two labeled
galion containers Uponmmﬁomtlwﬁeld,themnpleswereacidiﬁedwith
hydrochloric acid and then analyzed for gamma radionuclides and tritium
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FIBURE 2-3
_DISCHARGE TRITIUM CONCENTRATIONS
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2.5 VEGETATION AND FOOD PRODUCTS

NOTE Andytiulruutumpruemedinhbles&l through 8 7 of Attachment |
and summarized in Section 4 0.
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2.5.1

253

Vegetation and food product samples were collected when available from
six locations in 1992 and analyzed for lodine-131 and gamma radionuclides. The
1992 levels remained undetectable, as has been the case since 1989, with exception
of the ADH split food product sample from the Stewart garden, which contained &
Cesium-137 c: .centration of 13 pCi/kg. However, this concentration is 84% below
the required LLD, therefore it contains 2 degree of uncertainty. Overall, concentra-
tions continue to remain at or near background levels, and continue to be well below
the preoperational lodine-131 average levels of 60 pCi/kg and Cesium-137 average
levels of 350 pCi/kg
DEVIATIONS FROM THE REMP

Vegetation znd food product samples required by ANO Techmcal
Specifications were collected and analyzed during 1992 without exception
PROGRAM DESCRIPTION

ANO Unit 1 and Unit 2 Technical Specification Tables 4 30-1 and 3 12-1,
respectively, require three food product locations and one vegetation location for
measurement of radioactivity by the ingestion exposure pathway ANO personnel
collected. when available, from two vegetation indicator locations (Flatwood Road
and Intake _anal) and four food product indicator locations (Stewart, Jones, Hollis
and Gregory) at distances of 0.5 to 4.1 miles (Table 1-2 and Figure 1-3). The
ADH split food product samples from the Stewart location with ANO.

The preferred source of food products were fruits, flowering vegetabies and
tubular vegetables. The preferred source of non-food products were any vegetation
with relatively broad leaves on which airborne rac.oactive particulate material might
be deposited Normally when available, a mimmum of 1000 grams of food products
or vegetation was collected. The samples were then analvzed for gamma radionu-
clides and lodine-131
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2.6 SEDIMENT

NOTE. N:dyticﬂremltsmmw“dhhbleﬂ of Attachment | and
summarized in Section 4 0.
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2.6.1

2.6.2

263

N NS AN N

Sediment samples were collected semiannually from three locations in
1992 and analvzed for gamma radionuclides. As in previous years, radionuclides
attributable to ANO were detected in the discharge sediment Table 2-2 shows
1985 through 1992 average levels of radionuclides detected as compared 10
preoperational levels Figure 2-4, which is derived from Table 2-2, shows that
1992 levels are similar to those of previous vears

Since reporting levels for radionuclides in sediment have not been
established. an evaluation of potential dose to the public from this media was
performed as shown in Attachment IV The annual maximum dose from all
radionuclides to the skin and total body was approximately 01 millirem Design
objectives given in 10CFRS0, Appendix I for liquid effluents are annual doses
of < 3 millirem total body and < 10 millirem any organ The values of 01 millirem
for the skin and total body are well within the design objective criteria. Therefore,
the level of radionuclides detected in 1992 had no significant impact on the
environment or public.
DEVIATIONS FROM THE REMP

Sediment samples required by ANO Technical Specifications were
collected and analyzed during 1992 without exception.
PROGRAM DESCRIFTION

ANO Unit 1 and Unit 2 Specification Tables 4 30-1 and 3 12-1,
respectively, require two seciment locations for measurement of radioactivity
by the waterborne exposwe pathway. Contract personnel collected sediment
semiannually from three locations, an indicator (Discharge) and two control
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locations (Intake and Piney Creek). at distances from 0.1 to 5.9 miles

(Table 1-2 and Figure 1-3) A minimum of 1 5 liters of sample was collected
with a dredge from the top layer of sediment from each location After foreign
objects were discarded, the samples were transferred to labeled containers and

then analyzed for gamma radionuclides
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2.7 FISH

NOTE: Analytical results are presented in Tables 6.1 through 6 4 of Attachment I
and summarized in Section 4 0.
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2.71

212

2.7.3

INTERPRETATIONS AND TRENDS OF RESULTS

Fish samples were collected semiannually from two locations and
analyzed for gamma radionuclides As in previous years, Cesium-134 and
Cesium-137 were detected in fish from the discharge  ANO samples
contained Cesium-134 at a concentration of 14 pCi/kg and Cesium-137
activity at a range of 20 - 30 pCi/kg with a mean of 25 pCi/’kg. In addition,
ADH split samples contained Cesium 134 at a range of 25 - 26 pCi/kg with a
mean of 25 5 pCi/kg and, Cesium-137 at a range of 31 - 44 pCi’kg with a
mean of 39 3 pCi/kg. During the preoperational monitoring period, gamma
radionuclides were not detected.

However, no reporting levels as outlined in ANO Unit 1 and Unat 2
Techmical Specification Tables 4 30-3 and 3 12 3 respectively, were exceeded
when averaged over any calendar quarter Also as shown in Figure 2-5, all
detectable activities over previous years were well below the required L1 D,
and therefore contains a degree of uncertainty

In addition, atmosphenic fallout from nuclear weapons testing during
the preoperational years and the most recent incident, Chernobyl in 1986, could
be contributing to these levels since Cesium-137 has been detected in the
control location, as shown in Section 4 O of this report. However overall, the
operation of ANO had no significant radiological impact upon the environment
or public by this pathway
DEVIATIONS FROM THE REMP

Fish samples required by ANO Techmcal Specifications were
collected and analyzed during 1992 without exception
PROGRAM DESCRIPTION

ANO Unit 1 and Unit 2 Technical Specification Tables 4 30-1

and 3 12-1, respectively, requires two fish locations for measurement of
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radioactivity by the ingestion exposure pathway Fish were collected
semiannually by a contractor from two locations, an indicator (Discharge)
and a control (Intake) at distances from 0 1 to 0 9 miles (Table 1-2 and
Figure 1-3) In addition, the ADH and ANO split samples at the discharge
location.

A sufficient amount was collected from each location to provide a
minimum of 1000 grams (wet weight) of eviscerated fish sample. The

samples were than analyzed for gamma radionuclides
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2.8 ANNUAL LAND USE CENSUS
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28.1

2.8.2

2.8.3

INTERPRETATIONS AND TRENDS OF RESULTS

ANO did not modify the REMP, even though some minor charges
occured from 1991 to 1992. Also, the land use census identified no location
which yielded a caiculated dose or dose commitment greater than those
currently being calculated. Results of the 1992 Land Use Census are presente:!
in Tables 2-3 and 2-4.
DEVIATIONS FROM THE REMP

The Annual Land Use Census required by ANO Technical
Specifications was conducted during 1992 without exception.
PROGRAM DESCRIPTION

ANO personnel conducted an Annual Land Use Census, as required
by ANO Unit 1 and Unit 2 Technical Specifications 4 30.2 and 3/412.2,
respectively The purpose of the census was to identify changes in uses of
land within five miles of ANO which would require modifications to the REMP
or the Offsite Dose Calculation Manual (ODCM). The most important . _eria
during the census were to determine location, in each of the 16 meteorological
sectors, of the nearest.
¢ Residence
¢ Animal milked for human consumption

« Garden of greater than S0 m? (500 ft2) producing broadieaf

The method used for conducting the 1992 Land Use Census was as
follows:

. ANOpanonnclcmdncteddoor—to—doorﬁeldmrveysinach
meteorological sector out to five miles in order to locate
the nearest resident, milk animal and garden.

. Consultation with local agricultural authorities was used in
instances when personal contact could not be made.
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As a result of these surveys. the following information was
obtained in each meteorological sector:

- Nearest permanent residence
- Nearest garden and approximate size
- Nearest milking amimal

ANO personnel identified locations on the map, measured
distances to ANO and recorded results.

ANO personnel compared 1992 Census results to 1991
Census results.
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TABLE 2-3

Page 1 of 3
199 N NSUS
N N - N W
F - N
{September 34, 1992)

Milk - producing animals are divided into two categories defined as
1 Class A Dairies dairies in which milk is intended primanly for human
consumption as Grade A mulk.

2 Individual Milk Animals family animals in which the milk is intended
for home use.

CLASS A DAIRIES
James Gibson 358 degrees - 3.8 miles
INDIVIDUAL MILK ANIMALS
Bryan irbv 344 degrees - 2.8 miles

QUTSIDE FIVE MILES
CLASS A DAIRIES
Dairy Azimuth - Distance
Arkansas Tech. Univ. Dairy 95 degrees - 5.1 miles
Harold Steube, (alternate) 24 degrees - 6.9 miles
Lawrence Steuber 0 degrees - 7.5 miles
Hudson Dairy (control) 73 degrees - 12 4 miles
INDIVIDUAL MILK ANIMALS

None
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TABLE 2-3
Page 2 of 3
99 NDU NSU

(September 3-4, 1992)

LOCATION OF NEAREST RESIDENCE

Residence Location

S Lynn Hwy 333

R. Hom Hwy 64

G. Murray Gum Lane

Knight Knight Lane

O. Bibler Bibler Lane

Cravens Scott Lane

Douglas Bunker Hill Lane

M A Wood Wood Lane

1 Kelley Rt. 2 Dardanelle

McClurley May Road

Mhalderman Hwy 22

G. Shelton Flatwood Road

J. Nichols Flatwood Road

Young Rt 2 Box 344
Russellville

Stiles Flatwood Road

C. Bohannan Hwy 64

Dist (miles)
0.7
1.2
09
0.7
09
08
08
08

28
08
32
0.7
1.0

0.7

09
1.2




10
1
12
13
14
15
16

28

TABLE 2-3

Page 3 of 3
199 N
(September 3-4, 1992)

2-33

13

09
1.1
09
07
08
42
28
08
i4
33
42
09
09
15




TABLE 2-4

RELATIV ARDEN LOCATION

Relative
Sector | Distance | Distance Location or Landowner | Depostion Rate | Wind Frequency | Deposition Notes
(miles) | (meters) (1L/M) (M/S) (m~?)
1 14 2,253 A Hickey 3 O0E-05 3 22E-02 1 09E-09 1
2 13 2,092 W W Hale 3 20E-05 2 67E-02 1 04E-09 1
3 09 1,448 G Murray 4 SOE-0S 2 25E-02 1 78E-09 ]
4 11 1,770 Husereav 3 ROE-05 4 R9E-02 2 67-E09 ]
p) 09 1,448 O Bibler 4 SOE-05 9 03E-02 7 15E-09 1
09 1,448 Intake Canal 4 SOE 05 9 03E-02 7 1SE-09 2,3
6 08 1,287 Cravens 4 80E-05 731E-02 6 94E-09 1
22 3,540 H Hollis 2 20E-05 7 31E-02 1 16E-09 1,3
7 09 1,448 C Stewart 4 S0E-0S 2 69E-02 2 13E-09 1,3
R 42 6,759 T Race 1 40E-0S 1 92E-02 1 O1E-10 1
9 28 4,506 J Kelley | ROE-05 2 63E-02 2 68E-10 I
10 08 1,287 McClurley 4 ROE-0S 4 47E-02 4 25E-09 i
11 14 5,471 D Johnson 1 70E-05 8 60E-02 6 BIE-10 1
12 33 5,310 Underwood 1 70E-05 1 37E-01 P 12E-09 L
13 05 804 Flatwood Rd 6 O0E-0S I S9E-01i 3 02E-08 2,3
42 6,759 G Garrison 1 SOE-05 1 S9E-01 8 QQE-10 1
14 09 1,448 T Shivers 4 SOE-05 9 08E-02 7 19E-09 |
41 6,598 D _Gregory | 40E-05 9 08E-02 4 91E-10 1.3
15 09 1,448 Stiles 4 SOE-05 6 06E-02 4 R80E-09 1
24 3,862 R Jones 2 10E-05 6 06E-02 8 39E-10 1.4
16 15 2,414 R Vincent 3 0OE-05 4 03E-02 1 28E-09 i

Note 1  Food Product
Note 2 Non-food broadieafl’

Note 3 Location currently sampied
Note 4  Location currently an alternate




SECTION 3.0

ANALYTICAL PROGRAM TECHNICAL DESCRIPTION




3.1

staff is responsible for properly treating and storing the sample Environmental samples

N

Once a representative sample is received by analytical laboratory, laboratory

frequently require treatment prior to analysis Treatment of the sample after it is
received depends on sample and analyses to be performed.

31

312

313

314

Water Samples

Depending on sample type, one-gallon water samples were acidified
with five to twenty milliliters (ml) of concentrated HCI acid when coliected.
Samples for tritium analyses should not be stored in polyethylene bottles for
more than 3 or 4 months because water can evapo~  ‘hrough polyethylene.
\ir Fi

Air filters were handled with care when heavy dust loadings were
observed because particulate matter is easily removed from filter. Aur filters
were normally received by laboratory in plastic containers, some extremely
Jow-level analyses required analysis of the container as well as sample.
Milk

Milk samples were usually refrigerated until znalyses could be
performed Milk samples analyzed for JTodine-131 had 100 ml formaldehyde
nddedtoavoidbindingoftheiodinethnmyoccmwithsmnllerlevelsof
formaldehyde.
Soil and B Scdiment

Soil and sediment samples were dried, pulverized and sieved
before analysis. To ensure a homogeneous sample, thorough mixing
was required
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3.2

3.1.5  Other Samples
Perishable samples were preserved by refrigeration or freezing.

Vegetation and other samples may need to be dned, pulverized or ashed
before or after analysis for long-term storage.

ANALYSIS OF AIR SAMPLES FOR GROSS BETA RADIONUCLIDES
Air filters were counted in a low-background alpha-beta counter at

least 24 hours after collection in order to allow for decay of short-lived

materials such as radon and thoron.

Calculations of the results, two sigma error and LLD were performed as

indicated in the following
BETA RESULT = [(N/T)(B/)«(r) (N'T)] / (222-V-E}
(pCVm3)
TWO SIGMA ERROR = 196 V(N/TZ ) + (B/ 12)/ (222-VE)
(pCi/m3)
LLD (pCi/m3) = 466 V(B) /(222VE1)
where N = (ross counts of sample
T = Number of minutes sample was counted
B = Counts of blank
t = Number of minutes blank was counted
222 = dpm/pCi

Vv = Sample aliquot size (cubic meters)
E = Counting efficiency
r = Ratio of alpha counts in beta counting (cross-talk)
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ANALYSIS OF WATER SAMPLES FOR GROSS BETA
RADIONUCLIDES

This section describes process used to measure overall beta
radionuclides of water samples without identifying specific radioactive isotope
present. No chemical separation techniques were involved. Two hundred ml
of sample was evaporated in a beaker on a hot plate. The residue was
transferred and dried in a 2-inch stainless steel planchet. The planchets were
counted for 100 minutes in a low-background alpha-beta counting system
Calculation of activity includes a self-absorption correction factor for counter
efficiency based on weight of residue on each planchet.

Calculations of the results, two sigma error and LLD were performed
as indicated in the following

BETA RESULT = [(N/T) - (BAt) - (r) (N'T)] / (222-VE)
(pCi/1)

TWO SIGMA ERROR = 196 V(N/T 2 )+ (B/12)/(222VE)
(pCi'1)

LLD (pCiNl) = 466 V(B)/(222-VE+1)

where: N - Gross counts of sample
T = Number of minutes sample was counted
B = Counts of blank
t = Number of minutes blank was counted
222 = dpmv/pCi
v = Sample aliquot size (liters)
E = Counting efficiency

Ratio of alpha counts in beta counting (cross-talk)
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3.5

If net activity [(N/T) - (B/t)] was equal to or less than counting error,

the activity on collection date was below limits of detection and was designated

less than the LLD

ANALYSIS OF WATER SAMPLES FOR TRITIUM
Five ml of water was added to 15 m! of liquid scintillation solution

in a 25 ml vial. The sample was inserted into a liquid scintillation spectrometer
and counted for 300-500 minutes.
Calculations of the results, two sigma error and LLD were performed

as indicated in the following:

RESULT = [(N/T) - (B/)] / [(2.22-V-E) exp(-AAt3)]
(pCit)

TWO SIGMA ERROR = 1.96 V(N/T I)'*(B/ti) / [(2.22-V-E) exp(-A At3)]
(pCi'1)

LLD (pCi'1) = _466VB
2 22.E V-t-exp(-h Aty)

where N = Gross counts of sample
T = Number of minutes sample was counted
B = Counts of blank
t = Number of minutes blank was counted
222 = dpm/pCi
v = Sample aliquot size (1)
E = Counting efficiency
exp(-A Aty) = Decay correction where Aty is time elapsed

between collection of sample and date of counting.

ANALYSIS OF SAMPLES FOR IODINE-131
Up to four liters of sample was thoroughly mixed with a stable iodine
carmier solution. The sample was then passed through an anion exchange resin
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column 1o remove iodine from the sample The iodine was then stripped from the

resin with a sodium hypochlorite solution, reduced with hydroxylamine

hydrochloride and extracted into carbon tetrachlonde as free iodine. It was then

back-extracted into sodium bisulfite solution and was precipitated as silver iodide.
The precipitate was weighed to determine chemical vieid and mounted on a stainless

steel planchet for low-level beia counting. The chemical yield was corrected by

measuring the stable iodide content of milk or water with a specific ion electrode.

Calculations of the results, two sigma error and LLD were performed as

indicated in the following.

RESULT
(pCirl)

TWO SIGMA ERROR
(pCvn)

LLD (pCi/1)

where N

o
s

v
Y

exp(-A Aty)

non B nH i [ "

i

(N/t - BA) / [(222EV-Y) exp(-AAt3)
1 96V (NA2) + (B12) / [(2.22°E-V-Y) exp(-A At3))

466 VBA2/ [(222EV-Y) exp(-A Aty)]

Total counts from sample (counts)
Counting time for sample (min)

Total counts of blank (counts)

dpm/pCi

Efficiency of the counter for lodine I-131
corrected for self absorption effects

Volume of sample analyzed

Chemical yield of the amourit of sample counted
Decay factor from the time of collection to the

counting date
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3.6 N f NU
3.6.1 Milk and Water

A 3 S-liter Marinelli beaker was filled with a representative
aliquot of the sample The sample was then counted for mimimum of 240
minutes, or until required LLDs were achieved, in a shielded Germanium-
Lithium (Gel1) detector

A computer software program defined peaks by certain changes
in slope of the spectrum The program also compared energy of each
peak with a library of peaks for radionuclide identification and then
performed calculation using appropriate fractional gamma ray abundance,
half-life, detector efficiency and net counts in the peak region.

362
A maximum quantity of undried vegetation, food or garden crop
sample was loaded into a tared 3 S-liter Marinelli beaker and weighed
The sample was then counted for a minimum of 200 minutes, or until
required LLDs were achieved, in a shielded Geli detector as described
in Section 3 6 1
As much as possible (up to the total sample) of the edible portion
of a fish was loaded into a tared Marinelli beaker and weighed The sample
was then diluted with deionized water to weigh 3 5 kg and counted for a
minimum of 240 minutes, or until required LLDs were achieved, in a shielded
Gel.i detector as described in Section 3 6.1
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364

3.6.5

Soils and Sedi

Soils and sediments were dried at a low temperature (less than 100°C).
loaded into a tared 1 O-liter Marinelli beaker and weighed. The sample was then
counted for 240 minutes, or until required LLDs were achieved, in a shielded
GeLi detector as described in Section 3.6.1.
Charcoal Cartridges

Charcoal cartridges were counted in a Marinelli beaker, with one to four
cmridgespositionedonthcfweofaGcLidaectormduptosevencamidges
on its side. Each detector was calibrated for both top and side positions and a
counting efficiency determined  The lodine-131 detection limit was determined
for each charcoal cartridge, assuming no positive results for lodine-131, by
utilizing smallest volume of air recorded for a cartridge within Marinelli beaker
If Todine-131 was observed in the screening count of a set of cartridges,
each charcoal cartridge was positioned on face of the detector and then counted
separately.
pir Particul

The 12 to 14 (depending on the calendar quarter) air particulate filters
foraqumeﬂyoompomforuchﬁddu&onmsuckedmontopof
another and counted for at least four hours, or until required L1.Ds were
achieved. in a shielded GeLi detector as described in Section 3.6.1.

The calculations of results, two sigma error and LLD in pCi/volume or
pCi/muwereperfom\eduindicnedinthfollawing:

RESULT = (S - B)/ [(222 TEVF) exp(-Aat2)]

TWOSIGMA ERROR = 196V (S+B)/[(222 TEVF) exp(-h A1)]
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LLD = 466 VB /(2Q22T-EVF)exp(-A A1)
where. S = Area, in counts, of sample peak and
background (region of spectrum of interest)
B = Background area, in counts, under sample peak,
determined by a linear interpolation of the representative
backgrounds on either side of the peak
222 = dpm/pCi
T = Length of time in minutes the sample was counted
E = Detector efficiency for energy of interest and geometry of sample
V = Sample aliquot size (liters, cubic meters, kilograms, or grams)
F = Fractional gamma abundance (specific for each emitted gamma)
exp(-A At) = Decay factor from the time of collection to the counting date
THERMOLUMINESCENT DOSIMETERS

Environmental radiation doses were measured using TLDs that contained
two lithium borate and calcium sulfate elements. Approximately forty-eight hours
prior to installation, the TLDs were annealed. After cooling, the TLDs were
mounted in appropriate labeled blue clamshell type hangers and double sealed in
whirl-pak, or similar protective covering. Upon return from the field, TLDs were
read in a Panasonic UD-710A TLD Reader.

DATA REPORTING CONVENTIONS

The mean of analytical results is as follows:

X=%Xi/n

where X = Mean

Xi = Individual sample results
n = Number of sample resuits
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Rounding of calculated values is accomplished by inspection of digits to
the right of last reported digit with values less than 5 rounded down and values
greater than S rounded up. When value equals 5, reported vaiue is rounded 10
an even number.
AnﬂyticdremhswhichmlmthmtbeZsigmacounﬁngmormreponed
as less than LLD calculated for that sample. Analytical results greater than the 2
stgmacoumingeﬂonremponeddongvdthassocmeduigmawumingmonu
plus or minus () term.

Calendar quarters are considered to be the following time periods:

1ST QUARTER = JAN - MAR
2ND QUARTER= APR - JUN
3RD QUARTER = JUL - SEP

4TH QUARTER = OCT - DEC
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SECTION 4.0

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY




4.1 99 ] J
Table 4-1, which includes all sampling locations and samples split
with the ADH. summarizes the 1992 REMP results. Table 4-2 lists
indicator and control locations used to develop Table 4-1. ANO personnel
did not use values reported as less than (<) when determining ranges and means

for indicator and conirol locations.
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TABLE 4-1
Page 1 of 8
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY

Name of Facility ANO -Units 1 and 2 Docket No. 50-313 and “0-368
Locstion of Facility Pope, Arkansas  Reporting Period January - December 1992

{County, State)
Indicator iocation with Highest Control
Sample Type Type and LLbp® Locations Annual Mean Locations | Number of
{Unita) Number of Mean (F) ¢ Mean ;?‘ Mean (F)¢ | Non-Routine
Analyses * [Range] Location 4 ! [Range] | Resuits ©
Air Particulates GB 312 001 016 (207/208) Station 1 017 (52/52) 015 (103/104) 0
(PCitm™) [ 005 - 038) (88° . 0.6 mi) [ 005 - 034) [ 004 - 037)
GS 24

Cs-134 001 <LLD N/A N/A <LLD 0

Cs-137 001 <LLD N/A N/A < LLD 0
Airborne indine 31 2 007 <LLD N/A N/A <LLD 0
(pCm?Y
TLD (0-2 Miles) Gamma 44 [13] 270 (43/44) Station | 30 8 (4/4) N/A 0
(mR/O1r.) 117-37) (RK°, 0.6 mi) 126 - 37}
TLD (2-5 Miles) | Gamma 58 n 250 (58/58) Station 124 32 0 (4/4) N/A 0
(mR/Otr.} {11 - 45) (60°, 3.2 mi) 27 - 39]
TLD (> S Miies) Gamma 69 H N/A N/A N/A 27 0 (69/69) 0
(mR/Otr.) [18 - 46]
TLD (0-2 Miles) | Gamma 8 n 45.6 (R/8) Station i 500 (2/2) N/A 0
(mR/192 Days) [37 - 56 (88°, 0.6 mi) {44 - 56}
TLD (> SMiles) | Gamma 6 n N/A N/A N/A 19 5 (6/6) 0
(mR/192 Days) 135 - 44)
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TABLE 4-1

Indicator Location with Highest Control
Sample Type | Type and Lnh locations | AssualMean Locations | Number of
(Units) Number of Mean (F)¢ Mean (F)© Mean (F)€ | Non-Routine
Ansiyses * [Range] Location ¢ {Range) {Range] | Resuits ©
Drinking Water | GB 1 4 N/A N/A N/A 29(7113) 0
{(pCin) {1.1-68)
L1311 10 N/A N/A N/A 025@N13) 0
02-03)
H 4 1000 N/A N/A N/A <LLD 0
GS 13
Mn-54 15 N/A N/A N/A <LLD 0
Fe-59 30 N/A N/A N/A < LLD 0
Co-58 15 N/A N/A N/A < LLD 0
Co-60 15 N/A N/A N/A LD 0
Zn65 30 N/A N/A N/A <LLD 0
Zr-95 5 N/A N/A N/A <LLD 0
Nb-95 15 N/A N/A N/A <LLD 0
Cs-134 10 N/A N/A N/A <LLD 0
Cs-137 I8 N/A N/A N/A <LLD 0
Ba-140 15 N/A N/A N/A <LLD 0
La-140 15 N/A N/A N/A < LLD 0
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TABLE 4-1

Name of Facility ANO - Units 1 and 2 Docket No. 50-313 and 50-368
Location of Facility Pope, Arkansas Reporting Period January - December 1992

(County, State)
Indicator Location with Highest Control
Sample Type Type and ph 1.acations Annusl Mean Lecations | Number of
(Units) Number of Mean (F)° Mean (l?‘ Mean (F)¢ | Non-Routine
Analyses * [Range] Location 4 [Range [Range] | Resuits ©
Surface Water | H-3 % 2000 460 (1/4) Station 8 460 (1/4) <LLD 0
(pCiN) [ N/A) (180°, 0.1 mi) | N/A]
GS 24
Mn-54 15 <LLD N/A N/A <LLD 0
Fe-59 0 <LLD N/A N/A <LLD 0
Co-58 15 30 (112 Station 8 310 (1/12) <LLD 0
IN/A] (180°, 0.1 mi) IN/A}
Co-60 i5 <LLD N/A N/A <LLD 0
Zn65 30 <LLD N/A N/A <LLD 0
7195 15 <LLD N/A N/A <LLD 0
Nb-95 15 <LLD N/A N/A <LLD 0
Cs-134 15 <LLD N/A N/A <LLD 0
Cs-137 i% <LLD N/A N/A <LLD 0
Ba-140 15 <LLD N/A N/A <LLD 0
La-140 15 < LLD N/A N/A <LLD 0




‘ Control
Sample Type Type and Liphb Locations Annusl Mean Locations | Number of
(Unity) Number of Mean (F)F Mean (l?‘ Mean (F)° | Non-Routine
Asalyses * [Range] Location ¢ [Range [Range] | Results ©
Surface Water | H-3 24 2000 1610 (2/12) Station 8 1610 (2/12) <LLD 0
(ADH Split) {630 - 2590] (180°, 0.1 mi) [630 - 2590]
{(pCiN) 131 24 15 60(112) Station 8 60 (1/12) <LLD 0
[N/A] (180°, 0.1 mi) [ N/A}
GS 24
Mn-54 15 <LLD N/A <LLD <LLD 0
Fe-59 30 <LLD N/A <LLD <LLD 0
Co-58 15 125212 Station 8 12.5(2/12) <LLD 0
i5-20] (180°, 0.1 mi) 15 - 20)
Co-60 15 <LLD N/A N/A <LLD 0
Zn65 30 <LLD N/A N/A <LLD 0
2195 15 <LLD N/A N/A <LLD 0
Nb-95 15 <LLD N/A N/A <LLD 0
Cs-134 15 <LLD N/A N/A <LLD 0
Cs-137 18 30(112) Station 8 10(i1/12) <LLD 0
IN/A] (/80°, 0.1 mi) IN/A]
Ba-140 15 <LLD N/A N/A <LLD 0
La-140 15 <LLD N/A N/A <LLD 0




TABLE 4-1

Name of Facility ANO - Units 1 and 2 Docket No. 50-313 and 50-368

Location of Facility Pope, Arkansas  Reporting Period January - December 1992

{County, State)
Indicator Location with Highest Control
Sampile Type Type and Lip® Locstions Annual Mean Locations | Number of
(Units) Number of Mean (F)© Mean (r?‘ Mean (F)° | Non-Routine
Analyses® [Range] Location 4 [Range [Range] | Rewits®
Groundwater | H-1 10 1000 <LLD N/A N/A <LLD 0
(pCin)
GS 10
Mn-54 15 <LLD N/A N/A <LLD 0
Fe-59 30 <LLD N/A N/A <LLD 0
Co-58 15 <LLD N/A N/A <LLD 0
Co-60 15 <LLD N/A N/A <LLD 0
Zn65 10 <LLD N/A N/A <LLD 0
Zr-95 15 <LLD N/A N/A <LLD 0
Nb-95 15 <LLD N/A N/A <LLD 0
Cs-134 10 <LLD N/A N/A <LLD 0
Cs-137 18 <LLD N/A N/A <LLD 0
Ba-140 i5 <LLD N/A N/A <LLD 0
La-140 15 <LLD N/A N/A <1LD 0
Milk 1131 49 10 <LLD N/A N/A <LLD 0
(pCi/1)
GS 49
Cs-134 15 <LLD N/A N/A <LLD 0
Cs-137 18 <LLD N/A N/A <LLD 0
Ba-140 i5 <LLD N/A N/A < LLD 0
La-140 15 <LLD N/A N/A < LLD 0




TABLE 4-1

Page 6 of 8
RAD AL NMENT N P Y
Name of Facility ANO - Units 1 and 2 Docket No. 50-313
Location of Facility Pope, Arkansas  Reporting Period January - December 1992
{County, State)
[ Indicator Location with Highest Control )
Sample Type Type and Linh Locations Anneal Mean Locations | Number of
(Vimits) Number of Mean (F)© Mean (F)¢ Mean (F)€ | Non-routine
Analyses® [Range} Location 4 [Range] [Range] | Results ©
Vegetation 1131 8 60 <LLD N/A N/A N/A 0
(pCitkg wet)
GS 8
Ts-134 60 <1LLD N/A N/A N/A 0
Cs-137 RO < LLD N/A N/A N/A 1]
Food Product | I-131 9 60 <LLD N/A N/A N/A 0
(pCitkg wet)
GS 9
Cs-134 60 <LLD N/A N/A N/A 0
Cs-137 80 < LLD N/A N/A N/A 0
Food Product | 1-131 7 60 <LLD N/A N/A NA 0
(ADH Split)
wet) | OS 7
Cile e Cs-134 60 <LLD N/A N/A N/A 0
Cs-137 80 130 (1/7) Station 32 13.0 (17 N/A 0
[N/A] (132°, 0.9 mi) [N/A]
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TABLE 4-1
Page Tof 8
N RING PROGRAM SUMMARY

Name of Facility ANO - Units 1 and 2 Docket No. 50-313 and 50-
Location of Facility Pope, Arkansas mww_

{County, State)
Indicator Location with Highest Control
Sampie Type | Type and Lipb 1 ocations Annual Mean Locations | Number of
(Units) Number of Mean (F) ¢ Mean (l?‘ Mean (F)® | Non -Routine
Anslyses * [Range] Locatios ¢ {Range {Range] Results ©
Fish GS 8
(pCikg wet) Mn-$4 130 <LLD N/A W/A <LLD 0
Fe-59 260 <LLD N/A N/A <LLD 0
Co-58 130 <LLD N/A N/A <LLD 0
Co-60 130 <LLD N/A N/A <LLD 0
Zn65 260 <LLD N/A N/A <1LD 0
Cs-134 130 14.0 (1/8) Station & 140 (1/4) <LLD 0
[N/A} (180°, 0.1 mi ) IN/AJ
Cs-137 150 25.0 (2/4) Station 8 250 (2/4) 12.0 (2/4) 0
{20 - 30} (180°, 0.1 mi ) {20 - 30) {1212}
Fish GS 5
(ADH Spiit) Mn-$! 130 <LLD N/A N/A <LLD 0
(pCirkg wet) Fe-59 260 <1LD N/A N/A <1LD 0
Co-58 130 <LLD N/A N/A <LLD 0
Co-60 130 <LLD N/A N/A <1LD 0
Z065 260 <LLD N/A N/A <LLD 0
Cs-134 130 25.5 (2/3) Station 8 25.5%) <1LD 0
[25-26] (180°, 0.1 mi) [25 - 26}
Cs-137 150 193 (3/3) Station 8 193 (3/3) 11(172) 0
{31 - 44] (180°, 0 1 mi ) {31 - 44] [N/A}
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TABLE 41

Name of Facility ANO -Units i and2 Dacket No. 50-313 and 50-368
Location of Facility Pope, Arkansas  Reporting Period January - December 1992

(County, State)
Indicator | Location with Highest Control
Sample Type | Type and Linb Locations Annual Mean Locations | Number of
{Units) Number of Mean (F) ¢ Mean ‘F)‘ Mean (F)* | Non -Routine
Anslyses® [Range] | Location [Range [Range] | Resuits ©
Bottom Sediment | GS 6
(pCikg dry) Mn-54 )] 154 5 (2/2) Station & 154 5 (2/2) 183 (3/4) 0
[141-168] (180°, 0.1 mi ) [141-168) {13-24)
Co-58 L) 190.5 (2/2) Station 8 190 5 (2/2) <LLD 0
[111-270) (180°, 0.1 mi ) {111 - 270}
Co-60 1) 350.5 (212) Station & 350 5 (2/2) <LLD 0
[179-522] (180°, 0.1 mi) [179-522)
Ag-110m 1)) <LLD N/A N/A <LLD 0
Cs-134 150 686 (1/2) Station & 686 (1/2) <LLD 0
IN/A] (180°, 0.1 mi ) | N/A]
Cs-137 180 2228 (212) Station 8 2228 212) 230 3 (4/4) 0
[1361-3095] (180°, 0.1 mi) [1361-3095) [119-465]

GB = Gross beta, 1-131 = lodine-131; H-3 = Trinum, GS = Gamma scan.

LLD = Required lower limit of detection based on Arkansas Nuclear One Unit 1 and Unit 2 Technical Specification
Tables 4 30-2 and 3 12-2, respectively,
Mean and range based upon detectable measurements only. Fraction of detectable measurements at specified locations in indicated

parentheses (F)

Locations are specified (1) by name and (2) degrees relative to reactor site.

Non-routine results are those which exceed ten times the control station value. 1f no control station value is available, the result 15
considered non-routine if it exceeds ten times the preoperational value for the location

LLD is not defined in ANO Unit 1 and Unit 2 Technical Specification Tables.
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