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OPERATTIONAL RADIOLOGICAL ENVIRONFENTAL PROGRAM

JOSEPH M. FARLEY NUCLEAR PLANT

UNITS 1 AND 2

Introduction

The Joseph M., Farley Nuclear Plant, owned by Alabama Power Company
(APCo) and operated by Southern Nuclear Operating Company (SNC),
located in Houston County, Alabama is approximately fifteen miles
east of Dothan, Alabama on the west of the Chattahoochee
River. Unit 1, & Westinghouse Electric Corporation Pressurized
Water Reactor (PWR) with a rated power outpul of 860 megawacts
electrical (MWwe) achieved initial criticality on August 9, 1977.
The unit was declared "commercial" on December 1, 1977. Unit No,
2, also a 860 MWe Westinghouse PWR, achieved initial criticality on
May 8, 1981 and was declared "commercial" on July 30, 1981.

unit 11 concluded its seventh refueling outage on January 6, 1991,
Unit I was shutdown for its tenth refueling outage from March 8,
1991 through May 19, 1991.

The Farley Nuclear Plant Environmental Monitoring Program is
designed to detect the effects, if any, of plant operation on
environmental radiation levels. The sample collection and analysis
schedule was implemented in 1977, and modified on July 1, 1980, by
adding 1. TLD stations. The program was further modified in April
1982, bv Ammendment No. 26 to the Unit I Technical Specifications.
The program was changed a third time in 1989, with the addition of
two more control TLDs and has continued through 1991 without
further change. Indicator sampling stations are located, where
practical, at locations where detection of the radiological effects
of the plant’s operation is thought to be most likely, where the
samples collected should provide a significant indication of
potential dose to man, and where an adequate comparison of
predicted radiological levels might be made with measured levels.
The control statinns are placed at locations where radiological
levels are not expected to be significantly influenced by plant
operation, i.e., at background locations. For some airborne
radioactivity samples, community stations are located at the
principal population centers between the indicator and the control
stations (3-8 miles). Community stations could be used, if
desired, as additional control stations, and alternatively, as
indicator stations for the nearest population centers in the event
of a major airborne release from the plant.
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A.

C.

D.

Airborne Particulates and lodines

Analysis results of airborne particulate filters and charcoal
cartridges ate shown in Tables 1991-01 and 1991-02, and
Attachment 2, gl?u 1-5, The 1991 results are below
pra-operational levels and consistent with previous years.
Cesium 134, Cesium 137, and Iodine 131 were not detected and
there are no significant differences in indicator, community
and control measurements.

External Radiation

The results of the «:ternal radiation measurements are shown
in Table 1991-03 and Attachment 2 paye 6. The 199. results

are at or below pre-operational levels and consistent with
revious years. There are no significant differences in
ndicator, community and control measurements.

Milk

The milk analysis results are shown in Table 1991-04 and
Attachment 3, pages 7-9, Lewis Dairy was used as the control
location. There were no indicator samples during 1991. The
1991 results are consistent with those of previous years, and
Potassium-40 was the only isotope detected in milk samples.

Vegetation

Forage analysis results are shown in Table 1991-05 and
Attachment 2, rro 10-14. The 1991 results are below
pre-operational levels and consistent with the downward trends
of recent years with the following exceptions. The August
1991 control sample contained 13 pCi/kg Cesium 137 activity,
barely above the MDC of 12 pCi/kg. The mean annual Cesium 137
control le was higher due to the December control L &
containing 137 pCi/kg Cesium 137 activity. The most likely
cause of the eleva activity in the December sample was the
lack of sufficient fresh green forage at the control location
due to cold weather and lack of rain. The le consisted of
grass and vegetation from the forage plot which had survived
the dry weather and the cold, Cesium 137 has been shown to be
present in the soil throughout tne area since the

pr rational period. Consultation with University of
Georgia, Center for lied Isotopes Studies supervision,
confirmed that such "old" vegetation, having had more time to
concentrate Cesium 137 from the scil, is more likely to
indicate Cesium 137 activity than fresh green growth., The
control forage plot has been tilled, fertilized and reseeded
with a mixture of r¥e and bahia grass and is being watered
more frequently during dry weather. Subsequent samples have
been adequate to meet analysis requirements.



e AR e

F.

I.

Soil

The in situ soil analysis results are shown in Table 1991-06
and in Attachment 2, pages 15 and 16, The only man-made
isotope found was Cesium 137 which has been present since the
pre-operational period, Cesium 137 measurements for 1991
continue the downward trend of rvcent years with no
significant difference in measurements caken at indicator,
control and community locations.

Waterborne (Surface Water)

The surface water analysi (esults are shown in Table 1991-07
and in Attachment 2, pages 17-19. The tritium activity
measured in two of four indicator samples was below
pre-operational levels and consistent with a general dowrward
trend observed since 1986. No measurable act ivity from
man-made isotopes was detected in control sa 'les.

Waterborne (Ground Water)

The greund water analysis results are shown in Table 1991-08
and in Attachment 2, pages 20-22. No measurable activity from
man-made isotopes was detected in ground water samples in
1991.

River Sediment

The river sediment analysis results are shown in Table
1991-09, and in Attachment 2, pages 23-26. Wwhile activity
from a variety of naturally occurring isotopes was measured,
no man-made isotopes were detected.

Game Fish (River)

The analysis results of edible portions of Chattahoochee River
gnn fish are shown in Table 1991-10 and in Attachment 2, page
7. Cesium 137 activity was detected in one of .wo indicator
samples and one of two control samples. Detected activity was

below pre-operational levels and consistent with established

trends.

pottom-Feeding Fish (River)

Analysis results of edible portions of Chattahoochee River
bottomfeeding fish are shown in Table 1991-11 and in
Attachment 2, page 28. No measurable activity from man-made
isctopes was detected in control or indicator samples, and MDC
values are less than those for the pre-operational period.
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TABLE 1 (con’d) .

Types of Samples
and Sampling Type and Frequency
Sampling Locations and of
{Distances Given in Miles) Collection Freguency Analysis
Contro. Station:
Upstream of Andrews Lock Dam
(~3 miles upstream of plant intake,
River Mile-47)
Ground Water Grab sample taken at lrast Gamma isotopic and tritium
once per 92 Jdays. analyses of each sample

Indicator Staticn: once per gquarter.

Great Southern Paper Co., Well
(SSE-4)

Control Station:

whatley Residence, Well (SW-1.2)

River Sediment Grab sample taken at least Gamma 1sotopi
once per 184 days. of each sampl
pe

Indicator Station:

Downstream of plant discharge
at Smith’s Bend (River Mile - 41)

Control Station:
Upstream of plant discharge

at Andrews Lock & Dam Reservoir
{River Mile - 47)

Table 1
Annual ENV Report/4 Page 4 of 5









TABLE 2 (con'd)

“The MDC is the smallest concentration of radicactive material in a
u’u that will be detccted with 95% probability with 5% probability
of alsely concluding that a blank observation represents a "real”

. '“1'

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

M = 4.66 8,
E v 2.22 Y exp (~-Abt)

Where:

|

1

MOC is the "a priori" lower limit of detection as defined above |

(as picocurie per unit mass or volume). |
is the standard deviation of the background counting rate or |

of the counting rate of a blank sample as appropriate (as counts

per minute).

E is the counting efficiency (as counts per transformation).

V is the sample size (in units of mass or volume).

2.22 is the nunber of transformations per minute per picocurie,
Y is the fractional radiochemical yield (when applicable).

A is the radicactive decay constant for the particular
radionuclide.

6t is the elapsed time between sample collection (or end of the
le collection period) and time of counting (for
environmental samples, not plant effluent samples).

The value of § used in the caiculation of the MDC for a detection
system shall be based on the actual observed variance of the background
counting rate or of the counting rate of the blank samples (as
appropriate) rather than on an unverified theoretically predic ed
variance. In calculating the MDC for a radionuclide determined by
gamma-ray spectroscopy, the background shall include the typical
contributions of other radionuclides normally present in the samples
(e.g,, Potassium-40 in milk samples). Typical values of E, V, Y and &t
shall be used in the calculations,

"The MDC's for Tritium, Gross beta, and Radioiodine were obtained using
blank background (a priori), whereas, for gamma-ray spectroscopy
actual sample backgriunds were used (a posteriori).

“‘MDC for drinking water.

Table 2
Page 2 of 2



- Nb-95
i-131
Cs-134
Cs-137

Ba,/La-140

Airborne Particulate

Water or Gag Fish Milk Food Products
(pciA1) (pCi/m ) (pCi/kg. wet)  (pCi/l)  (pCi/kg. wet)
2 x 10** NA NA NA NA

1x10 " 3 x 10° NA NA

4 x 10° NA 1 x 10* NA NA

1 x 10° NA 3 x 10° NA N

3 x 10° NA 1 x 10* NA NA

3 x 10° NA 2 x 10* NA NA

4 x 10° NA NA NA NA

2 x 10° $ x 107" NA 3 x 10° 1 x 10°

3 x 19° 1 x 10" ixz10 6 x 10° 1 x 10°

5 x 10° 2 x 10° 2 x 10° 7 x 10 2 x 10’

2 x 10° NA NA 3 x 10° N

*For drinking water samples.

Annual ENV Report 4(7)
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Component

Alr ‘lhutottng Station
0703

Air Monitoring Station
0501

Alr Monitoring Station
0701

Air Monitoring Station
0703

Air Monitoring Station
0501

Alr Monitoring Station
0701

Air Monitoring Staticn
0703

Air Monitoring Station
0501

Air Monitoring Station
0701

Air Monitoring Station
0703
Air Monitoring Station
0718

Air Monitoring Station
0501

Air Monitoring Station
0701

Air Monitoring Station
0718

Air Monitoring Station
0501

Air Monitoring Station
0701

Annual ENV Report/3

Time Period

2/12/91 - /1991
2/19/91 - 2/26/91
2/19/91 - 2/26/91
2/19/91 - 2/26/91
2/26/91 - 3/5/91
2/26/91 - 3/5/91
2/26/91 - 3/5/91
3/5/91 - 3/12/91
3/5/91 - 3/12/91
3/5/91 -~ 3/12/%91
3/5/91 - 3/12/91
3/12/91 - 3/19/91
3/12/91 - 3/19/91
312,91 - 3/19/91
3/19/91 ~ 3/26/91
371991 ~ 3/26/91

Reasor, for Deviation /Comments

Low le volume due to dust loading
on particulate filter.

Low le volume due to dust loading
on particulate filter.

Low le volume due to dust loading
on particulate filter.

Low sample volume due to dust loading
on particulate filter.

Low sample volume due to dust loading
on particulate filter.

Low sample volume due to electrical
t%luu of pump motor: motor repaired
3/1/91.

Low sample volume due to mechanical

failure of pump; pump repal
3/8/91.

Low le volume due to dust loading
on particulate filter,

Low le volume due to dust loading
on particulate filter.

Low le volume due to shortened
collection period caused by pump
failure.

Low le volume due to faulty
totalizer. Totalizer replaced 3,19/91,
low le volume due to dust loading

on particulate filter.

Low sample volume due to dust loading
on particulate filter,

Low sample volume due to taultg
totalizer; totalizer replaced 3/19/91.

Low sample volume; adjusted sample
flowrate.

Low sample volume; adjusted sample
flowrate.

Table 4
Page 2 of 5
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Component
Mt‘ Monitoring Station
1101

Air Monitoring Station
1108

Adir Monitoring Station
0501

Air Monitoring Station
1101

Air Mon. ;oring Station
0501

Air Monitoring Station
0718

Air Monitoring Station
0215%

Air Monitoring Station
0501
Air Monitoring Station
160%

Air Monitoring Station
0501

Air Monitoring Station
1605

Air Monitoring Station
0701

Air Monitoring Station
1108

In Situ Soil Sample
0201

Air Monitoring Station
0701

Air Monitoring Station
0701

Air Monitoring Station
0701

Annual ENV Report/3

i
-
>
2

3/i9/91

3/26/91 - 4/2/91

3/26/91 - 4/2/91

4/2/91 - 4,991

4/2/91 ~ 4/9/91

4/2/91 - 4/9/91

416,91 - 4/23/91

5/7/91 - §5/14/91

5/1/91 - 5/14/91

571491 - 5/21/91
521,91 - 5/28/91
5/21,/91 - 5/28,91
5/28/91

5/28/91 - 6/4/91

6/4/91 ~ 6/12/91

6/12/91 - 6/18/91

Reason for Deviation /Comments

e station inoperable due to
electrical failure; pump motor
replaced 3,29/91.

Low gample volume due to faulty
totalizer; totalizer replaced
3/29/91.

Low sample volume; adjusted sample
flowrate.

No sample; pump motor improperly
installed; repaired 4/5/91.

Low sample volume; sample flow
obstructed; work request initiated.

Low sample volume; increased sample
flowrate.

Low sample volume; increased sample
flowrate.

Low sample volume; work request
outstanding. ufnud (new pump
installed) 5-8-91.

Low sample volume due to mechanical
failure of totalizer.

Particulate sample missing; reason
unknown,

No sample due to mechanical failure
of totalizer; totalizer replaced
5/23/91.

Low sample volume Jue to faulty
totalizer; work request initia‘ed.

Package containing particulate
filter accidently fell to ground
and was destroyed by lawn mower,

Measurement not taken due to
temporarily barricaded road.

No sample due to mechanical failure of
totalizer; toralizer replaced 6,/4/4i.

Low sample volume; poor sample flow;
work reqguest initiated.

Low sample volume due to poor sample
flow and six-day collection period.
(schedule changed due to NRC
Inspection)

Table 4
Page 3 of 5



. Air mmrlm Station
0703

Air Monitoring Station
0215

Air Monitoring Station
0703

Air Monitoring Station
0218

Air Monitoring Station
0215

Air Monitoring Station
0215

Air Monitoring Statiun
1218

Air Monitoring Statico
1218

Air Monitoring Station
1218

Air Monitoring Station
0701

Air Monitoring Station
1101

Air Monitoring Station
0701

Air Monitoring Station
1101

Air Monitoring Station
1218

Air Monitoring Station
1218

Air Monitoring Station
0703

Annual ENV Report/3

Time Period

6/12/91 - 6/18/91

6/12/91 - 6/18/91
6/18/91 ~ 6/25/91
6/18/91 - 6/25/91
1/16/91 - 7/23/91
7/23/91 ~ 1/30/91
1/23/91 - 1,70/81

7/30/91 - 8/6/91

8/6/,91 - 8/13/91

6/13/91 -~ 8/20/91

8/13/91 ~ 8/20/91

i

8,20/91

8/27/91

8,20/91 -~ 8/27/91

9/17/91 - 9/24/9]

9/24/91

10191

102991 ~ 11/5/91

Reason for Deviation /Corments

Low sample volume; adjusted sample
flowrate,

Low sample volume; adjusted sample
flowrate.

Low sample volume due to dust loading
on particulate filter.

Low sample volume due to blown
fuse; replaced fuse.

Monitoring station inoperable due to
wechanical failure; repaired 7,25/91.

Low sample volume; adjusted sample
flowrate.

station inoperable due to
failure; ropntrod 8/2/91.

mnitorin? station inoperable due to
electrical failure; repaired 8,991,

Monitori
electrica

Low sample volume; adjusted sample
flowrate.

Monitoring station shutdown 8,/18/91 and
moved to permit removal of dead tree
for safety; monitoring station
returned to service 8,24/91.

Low sample volume due to blown fuse;
replaced fuse.

Low sample volume; monitoring station
returned to service 8,/24,91.

Monitoring station inoperable due to
blown fuse; replaced fuse.

Low sample volume; adjusted sample
flowrate.

Particulate filter missing; reason
unknown .

Nomtorin? station inoperable due to
broken drive bclt; belt replaced
11/8/91.

Table 4
Page 4 of 3
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Air Monitoring Station
1218

Air Monitoring Station
1601

Air Monitoring Station
0701

Air Monitoring Station
0718

Air Mcnitoring Station
0215
Air Monitoring Station
1218
Alr Monitoring Station
0701
Air Monitoring Station
1218

Air Monitoring Station
1218

Air Monitoring Station
0701

Annual ENV Report/3

N —

Time Period
10/29/91 - 11/5/91

11212/91 - 11/19/91
111291 - 11/19/91
11212/81 ~ 11/19/91
111291 -~ 111991

11/2/9) - 11/19/91

11,1991 - 11/25/91

12/3/91 - 121091

12/10/91 - 12/17/91

12/17/91 - 12/23/91

Reason for Deviation/Comments

Monitoring station inoperable due to
blown fuse; replaced fuse.

Low ¢ volume due to dust loading
on particulate filter.

Low sanple volume; adjusted sample
flowrate,

Low sample volume; adjusted sample
flowrate,

Monitoring station inoperable due to
mechanical failure of totalizer;
replaced totalizer 11,21/9i.

Monitoring station inoperable due ‘o
fuse; replaced fuse.

Monitoring station inoperable due to
mechanical failure of totalizer;
totalizer replaced 11,30/91.

Monitoring station inop .able due to
blown fuse; replaced fuse.

Monitoring station inoperable due to
blown fuse; replaced fuse, initiated
work request to investigate repeat
occurrence; work request completed
12/19/91.

Monitoring station inoperable due to
tripped breaker; reset breaker.

Table 4
pPage 5 of 5
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FUNMARY REF(ST FROM 0100 9)
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NILK « OPERATIONAL RAMJLACTIVITY SUMMARY
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PORAGE - OPERATIONAL RADIOACTIVTTY SUMMARY
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TABLE  19%1-10
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RADIAL SECTORS (22.5 DEGREES)

TABLE 1
OF
ATTACHMENT 1

JOSEPH M. FARLEY NUCLEAR PLANT
LAND USE SURVEY

JUNE 7, 1991
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J. M. Farley

Nuclear Annual Environmental Operating Report s
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