»
y 4
<

<







-~

ONMENT

v

13

E

GRAM

(&

(&8

»

(
.

Nl

MO

THE

oo
o

o
d
X

bed

[y






























-
t Y W !
W ! v
W
) 4 4 " ¢
-~ L) ’ »
" v
\
-




-AKE BAY WATER

month

N

¥
<l
o
F
2z
b

e

(Y




January 1 - December 31, 1992
Docket Nos. 50-317/318

D.1.b Aquatic Organisms

Samples of aquatic organisms were obtained from four locations during the
year. Samples of fish, when in season, were taken from the Intake-Discharge
Area (samples codes lal and la2), and from the Patuxent River (sample codes
lad4 and 1a5). Oyster samples were obtained quarteriy from Camp Conoy (sample
code la3) and Kenwood Beach (sample code la6). Edible portions of these sam-
ples were analyzed for gamma emitters.

Gamma spectrometric analyses of the fish from both locations exhibited the
presence of Cs-137 at a concentration of 13:10 pli/kg in a single fish sample
collected in October from the Patuxent River (la5). Cesium-137 is a fission
product that may be attributable to either plant operation or past atmospheric
nuclear weapuons testing. That it was seen in a sample from the control Toca-
tion suggests that the latter source (i.e., atmospheric testing) is most
probable.

Quarterly analyses for gamma emitters in oysters, showea detectable concentra-
tions of a plant-related radionuclide, Ag-110m, in samples obtained from Camp
Conoy (la3). The observed concentrations ranged from 32117 to 46117 pCi/kg.
The presence of this radionuclide has been observed in this sampling medium
during previous operating periods (7-28). The magnitude of this range of val-
ues is much less than the ranges of values observed previously (7-28). An
historical plot of the data from this location, Figure 2, demonstrates this
clearly. In addition, the trending shows a maximum concentration for Ag-110
of 215:21 recorded in August, 1990, a steady decrease in concentration during
the year 1991, and a leveling out of concentration during 1992. The observed
decrease may be due simply to radiclogical decay of Ag-110. More than two
half-1ives have passed since the maximum concentration was observed, and
approximately one-fourth of that maximum remains in this sampling medium.

D.1.c Shoreline Sediment

Semiannual shoreline sediment samples were taken from one location during the
year. This location is the shoreline at Camp Conoy (sample code Wbl). The
samples obtained from this location were analyzed for gamma emitters.

Gamma spectrometric analyses of these samples exhibited no detectable concen-
trations of any fission or activation products.

D.2 Atmospheric Environment

The atmospheric environment was monitored by analyzing air particulate filters
and silver zeolite cartridges (for trapping radioiodine species). These sam-
ples were collected from various locations surrounding the plant.

D.2.a Air Particulate Filters

Weekly composite air particulate filter samples were collected from five loca-
tions during the year. These locations are On Site (sample code Al), Camp
Conoy ‘)ad Near the Emergency Siren (sample code A2), Bay Breeze Road (sample
code A3), Lusby (sample code A4), and at the Emergency Operations Facility
{sample code AS). These samples were analyzed for beta activity and gamma
emitters.
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Weekly analyses for beta activity on air particulate filters collected from
all five locations showed values characteristic of background levels (7-28).

Gamma spectrometric analyses of monthly composited air particulate samples ex-
hibited no detectable concentrations of any fission or activation products in
any of these samples.

D.2.b Air lodine

Weekly composited silver zeclite cartridges (for trapping radioiodine species)
were collected from five locations during the year. These locations are On
Site (sample code Al), Camp Conoy Road Near the Emergency Siren {sample code
A2), Bay Breeze Road (sample code A3), Lusby (sample code A4), and at the
Emergency Operations Facility (sample code AS). These samples were analyzed
for radioiodine species.

Weekly radioiodine analyses of silver zeolite cartridges collected from all
five locations exhibited no detectable concentrations of I-131.

D.3 Terrestrial Environment

The terrestrial environment was monitored by analyzing samples of vegetation
collected monthly, when available, from various sampling locations near the
plant during the normal growing season.

D.3.a Vegetation

Vegetation samples were collected from three locations during the year. These
locations are Bay Breeze Road (sample codes Ibl, Ib2, and 1b3), On Site Before
the Entrance to Camp Conoy (sample codes Ib4, Ib5, and Ib6), and the Emergency
Operations Facility (sample codes Ib7, IbB, and 1bS). These samples were ana-
lyzed for gamma emitters, including analyses for 1-131.

Gamma spectrometric analyses of these samples revealed the presence of (s-137
in three vegetation samples collected from the Plant Gardens and in two sam-
ples from the EOF. The range of concentrations observed was 42120 to 78425
pCi/kg. The presence of this radionuclide in these samples may be plant re-
lated, but is more probably due to the residual fallout from past atmospheric
nuclear weapons testing.

D.4 Direct Radiation

Thermoluminescent dosimeters were collected monthly from twenty-three loca-
tions surrounding the plant. The lccations are On Site Along the Cliffs
(sample code DR1), Route 765 Auto Dump (sample code DRZ), Giovanni’s Tavern
(sample code DR3), White Sands (sample code DR4), John’s Creek (sample code
DRS), Lusby (sample code DR6), On Site {(sampie code DR7), On Site Near the
Eriergency Siren (sample code DR8), Bay Breeze Road (sample code DR9), Decatur
and Calvert Beach Roads (sample code DR10), Dirt Road off Mackall and Parran
Roads (sample code DR11), Mackall and Bowen Roads (sample code DR12), Wal-
lville (sample code DRI3), Rodney Point (sample code DR14), Mill Bridge and
Turner Roads (sample code DR15), Appeal School (sample code DR16), Cove Point
and Little Cove Point Roads (sample code DR17), Cove Point (sample code DR1B),
Long Beach(sample code DR19), On Site Near Shore (sample code DR20), Emergency
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Operations Facility (sample code DR21), Sclomons Island (sample code DR22),
and Taylors Island (sample code DR23).

A comparison of the means and ranges of the current TLD dats with those of
both the historical data and the regional data (7,28) shows no plant-related
contribution to the measured exposure rate for 1992.
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E. CONCLUSION

Low levels of various man-made fission and activation by-products were ob-
served in the environment surrounding the plant during the year 1992. Some of
these observations were attributed to fallout from past atmospheric weapons
testing. The others cited were related to the operation of the plant (viz.,
Co-58 in monthly bay water samples, Ag-110m in oyster samples, and tritium in
quarterly composited bay water samples).

Historical trends for tritium in bay water, Ag-110m and K-40 in oyster sam-
ples, nuclear fallout in the Calvert Cliffs area, and TLD data from selected
sites are depicted in Figures 1 through 4. As can be seen from these figures,
the plant made only negligible radiological contributions to the surrounding
environment during the year 1992.

In order to assess the plant’s contribution to the ambient radiation levels of
the surrounding environment, dose calculations were performed using the
plant’s effiuent release data, on site meteorological data (see X/Q and D/Q
values presented in Figures 5 and 6), and appropriate pathways. The results
of these dose calculations indicate:

- Gaseous Pathways

- A maximum thyroid dese of 4.89E-02 mrem to a child via the plume,
ground, vegetable, meat, and inhalation pathways at 1.6 km NW of
Calvert Cliffs. This is about 0.07% of the acceptable limit of 75
mrem/year as specified in 40 CFR 190, "Environmental Radiation
Protection Standards for Nuclear Power Operations”.

- A maximum whole body gamma dose of 2.67E-02 mrem to a child at the
site boundary, 1.6 km NW of Calvert Cliffs, which is about 0.11%
of the acceptable dose 1imit of 25 mrem/year as specified in 40
CFR 190.

- A maximum dose to any organ, in this case skin, of 7.80E-02 mrem
at the site boundary, 1.6 km NW of Calvert Cliffs. This is about
0.31% of the acceptable dose 1imit of 25 mrem/year as specified in
40 CFR 190.

. Liguid Pathways

A maximum thyroid dose of 7.60E-02 mrem, which is about 0.10% of
the acceptable dose limit of 75 mrem/year as specified in 40 CFR
190.

- A maximum whole body dose of 8.73E-02 mrem via all liquid
pathways, which is about 0.35% of the acceptable dose limit of 25
mrem/year as set forth in 40 CFR 190.

- A maximum dose to any organ, in this case the GI-Tract, of 3.93E-

01 mrem, which is 1.57% of the acceptable dose limit of 25
mrem/year as specified in 40 CFR 190.

12



January 1 - December 31, 1992
Docket Nos. 50-317/318

¢ n i h m

- A maximum thyroid dose of 1.25(-01 mrem via 1iquid and gaseous
pathways, which is about 0.17% of the acceptable limit of 75
mrem/year as specified in 40 CFR 190.

- A maximum whole body dose of 1.14E-0] mrem via liquid and gaseous
pathways which is about 0.5% of the acceptable limit of 25
mrem/year as specified in 40 CFR 190.

- A maximum calculated dose to all other organs via liquid and
gaseous pathways was equal to 4.20£-0] mrem to the GI-Tract. This
dose is about 1.7% or the allowable limit of 25 mrem/year as
specified in 40 CFR 190.

In al) cases, the calculated doses are a small fraction of the applicable lim-
its specified in 40 CFR 190. It is, therefore, concluded that the operation
of Calvert Cliffs Units 1 and 2 met the criteria of 40 CFR 190 during 1992.

In addition it is also concluded, based upon the levels of radicactivity ob-
served and the various dose calculations performed, that Calvert Cliffs Nu-
clear Power Plant Units 1 and 2 did not cause any significant impact on the
environment during year 1992.
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APPENDIX A

Appendix A contains informatiun concerning the environmental samples which were
collected during the period January 1, 1992 to December 31, 1992.

Sample locations and specific information about individual locations are given in
Table A-1. Figure A-1 shows the location of the Calvert Cliffs Nuclear Power
Plant in relation to Southern Maryland and the Chesapeake Bay. Figures A-2 and
A-3 show the locations of the sampling sites in relation to the plant site at
different degrees of detail.
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Table A-1
Locations of Environmental Sampling Stations
for the
Calvert Cliffs Nuclear Power Plant

Distance’ | Direction”
Station Description (Kilometers)] (Sector)
Al On site before entrance to Camp Conoy 0.7 S
A2 Camp Conoy Road near emergency siren 2:9 SSE
A3 Bay Breeze Road 2.6 SE
Al Route 765 Lusby 2.9 SSW
AS Emergency Operations Facility (£OF) 19.3 WhW
DR1 Cn site along cliffs 0.6 NW
DR2 Route 765 auto dump 2.7 WNW
DR3 Route 765 Giovanni’s Tavern (Knotty Pine) 2.3 W
DR4 Route 765 across from White Sands sign 2.0 WoW
DRS Route 765 John's Creek 2.4 SW
DRE Route 765 Lusby 2.9 SSW
DR7 On site before entrance to Camp Canoy 0.7 S
DR8 Camp Conoy Road near emergency siren 2.5 SSE
DRS Bay Breeze Road 2.6 SE
DR10 Calvert Beach Road and Decatur Street 6.4 NW
DR11 Dirt road off Mackall & Parran Roads 6.6 WhW
DR12 Mackall and Bowen Roads 6.7 W
DR13 Mackall Road near Wallville 6.1 WSW
DR14 Rodney Point 6.4 SW
DR15 Mill Bridge and Turner Roads 6.2 SSW
DR16 Across from Appeal School 6.5 S
DR17 Cove Point and Little Cove Point Roads 5.9 SSE
DR18 Cove Point 7.1 SE
DR19 Long Beach 4.4 NW
DR20 On site near shore 0.4 NNW
DR21 Emergency Operations Facility (EOF) 19.3 WNW
DR22 Solomons Island 12.%5 S
DR23 Taylors Island 12.6 ENE
lal,2 Discharge Area 0.2 NNE
1a3 Camp Conoy 0.9 3
1ad 5 Patuxent N/A N/A
lab Kenwood Beach 10.7 NNW
1b1,2,3 Off Bay Breeze Road 2.6 SSE
1b4,5,6 On site before entrance to Camp Conoy 0.7 S
1b7.8,9 Emergency Operations Facility (EOF) 19.3 WhW
Wal Intake area 0.2 NNE
Wa? Discharge Area 0.3 N
Wbl Shoreline at Camp Conoy 0.6 ESE

-
Distance and direction from the central point between the twe containment buildings.

27



January 1 - December 31, 1992
Docket Nes. 50-317/318

BALTIMORE
60 milas

WASHINGTON
45 miles

CAMBRIDGE
22 miles

FIGURE A-1
MAP OF SOUTHERN MARYLAND AND CHESAPEAKE BAY SHOWING LOCATION
OF CALVERT CUFFS NUCLEAR POWER PLANT
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PPEN

Appendix B is a presentation of the analytical results of the 1992 Calvert Cliffs
Nuclear Power Plant Environmental Monitoring Program.
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Table B-1

Concentrations of Tritium and Gamma Emitters’ in Bay Water

(Results in Units of pCi/L t20)

Date Sample Code Tritium™ Co-58
01/15/92 Wal Intake <MDL
Wa2 Discharge <MDL
02/15/92 Wal <183 <MDL
Wa? <152 <MDL
03/15/92 Wal <MDL
Wa? <MDL
04/15/92 Wal <MDL
Wa? <MDL
05/15/92 Wal <154 <MDL
Wa2 272147 <MDL
06/15/92 Wal <MDL
Waz <MDL
07/15/92 Wal <MDL
Wa? §.2¢2.4
08/15/92 Wal 60129 <MDL
Wa? 150430 <MDL
09/15/92 Wal <MDL
Wa2 <MDL
10/15/92 Wal <MDL
Wa? <MDL
11/15/92 Wal <35 <MDL
Wa? 88133 <MDL
12/15/92 Wal <MDL
Wa2 <MDL

e
Quarterly results.

. 2
Nature!ly occurring K-40 wes observed in all sanples. ALl other gamma emitiers not cited were <MDL; typical
MOL‘s are given in Table &-9.
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Table B-2
Concentrations of Gamma Emitters in the Flesh of Edible Fish

(Results in Units of pCi/kg (Wet) t20)

|

Sample Sample Gamma Emitters
Code Date Type Cs-137
lal Discharge 08/27/92 Spot :
lad Patuxent 08/31/92 Spot .
River™
la2 Discharge 10/18/92 Bass :
1a% Patuxent 10/19/92 Bass 13$10
River

-
Neturslly occurring K-40 wes observed 1n all semples. ALl other gamma emitters not cited were «MDL; typicsl
MOL's are given in Table §-9.

LA
Contrel location.
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Table B-3
Concentrations of Gamma Emitters” in Oyster Samples

(Results in Units of pCi/kg (Wet) t2¢0)

Sample Code Sample Date Ag-110m

l1a3 Camp Conoy 03/26/92 42+11
06/04/92 32:12
08/21/92 47417
10/29/92 45+14

laé Kenwood Beach™ 03/26/92 <MDL
06/04/92 <MDL
08/21/92 <MDL
10/27/92 <MDL

-
Naturally occurring K-40 was observed in all samples. ALl other gamma emitters not cited were <MDL; typical

ML's are given in Table B-9.

b z
Cortrol Location
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Table B-4
Concentrations of Gamma Emitters in Shoreline Sediment

(Results in Units of 1073 pCi/kg (Dry) t20)

Sample Gamma
Sample Code Date Emitters
Wbl 05/29/92 ]
Shoreline at Canp Conoy

10/02/92 T

-
Naturelly occurring K-40 and Ra-Z26 were observed in these samples. ALl other ganma emitrers not cited were
MiL; typicel MOL's are given in Table B-%.
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Table B-5
Concentrations of lodine-131 in Filtered Air

(Results in Units of 1073 pCi/m3 t20)

Entrance Camp Bay

Start top C. Conoy Conoy Rd Breeze Rd  Lusby EOF!
Date Date Site Al Site A2 Site A3 Site A4 Site AS
DEC 30 81 JAN 6 92 <6.9 <6.3 <6.9 <5.2 <5.3
JAN 6 92 JAN 13 92 <6.5 <6.0 <5.8 <5.4 <6.7
JAN 13 92 JAN 20 92 <5.1 <6.2 <5.1 <5.6 <B.2¢
JAN 20 92 JAN 27 92 <7.0 <5.2 <5.1 <5.8 <6.6
JAN 27 92 FEB 3 92 <5.4 <4.6 <5.0 <5.4 <5.2
FEB 3 92 FEB 10 92 <7.1 <7.2 <6.3 <5.1 <5.4
FEB 10 92 FEB 18 92 <5.1 <§.? <4.9 <4.4 <5.0
FEB 18 92 FEB 24 92 <5.7 <8.2 <6.6 <6.6 <7.0
FEB 24 92 MAR 2 92 <5.4 <7.3 <5.2 <5.2 <5.0
MAR 2 92 MAR 6 92 <6.6 <5.3 <6.1 <5.0 <5.6
MAR 9 97 MAR 16 92 <5.8 <6.7 <6.5 <5.2 <5.7
MAR 16 92 MAR 23 92 <5.6 <6.3 <5.8 <5.8 <5.6
MAR 23 92 MAR 31 92 <5.3 <5.1 <5.4 <5.2 <5.2
MAR 31 92 APR & 92 <6.7 <6.3 <6.1 <6.2 <9.7
APR 6 92 APR 13 92 <5.3 <8.8 5.7 <5.6 <5.8
APR 13 92 APR 20 92 <6.0 <5.6 <B.2 <5.6 <6.5
APR 20 92 APR 27 92 <6.1 <6.3 <5.5 <5.9 <6.9
APR 27 92 MAY 4 92 <6.0 <6.0 <5.8 <5.7 <6.4
MAY 4 92 MAY 11 92 <6.6 <5.5 <5.7 <5.9 <6.5
MAY 11 92 MAY 18 92 <4.6 <5.6 <6.2 <5.7 <6.0
MAY 18 92 MAY 26 92 <5.2 <5.0 <4.8 <4.6 <4.8
MAY 26 92 JUN 1 92 <6.6 <6.0 6.2 <6.0 <5.9
JUN 1 82 JUN B 92 <5.1 <5.1 <5.6 <5.1 <4.8
JUN 8 92 JUN 15 92 <5.1 <6.2 <5.9 <5.0 <6.1
JUN 15 92 JUN 22 92 <4.4 <5.0 <5.1 <5.5 <6.0
JUN 22 92 JUN 29 92 <4.0 <5.3 <4.6 <5.1 <4.8

1COHN‘OI Location

ZSwler Malfunction
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Table B-5 -- Continued
Concentrations of lodine-131 in Filtered Air

(Results in Units of 1073 pCi/m3 t20)

Ertrance Camp Bay
Start Stop C. Cowy Conoy Rd Breeze Rd Lusby £oF!
Date Date Site Al Site AZ Site A3 Site A4 Site AS
JUN 29 92 JUL & 92 <4.9 <4.5 <4.5% <4.7 <5.1
JUuL 6 92 JUL 13 92 <3.5 <4.6 <4.0 <4.9 <4.9
JUL 13 92 JUL 20 92 <4.6 <4.7 <5.1 <4.8 <4.?
JUL 20 92 JUL 27 92 <4.6 <5.2 <4.0 <4.7 <4.]
JUL 27 92 AUG 3 82 <4.5 <5.4 <4.4 <4.5 3.7
AUG 3 92 AUG 10 92 <3.9 <4.7 <3.8 <4.8 <5.]
AUG 10 92 AUG 17 92 <4.4 <4.6 <4.8 <4.3 <4.4
AUG 17 92 AUG 24 92 <3.9 <5.1 <5.1 <4.2 <6.0
AUG 24 92 AUG 31 92 <4.8 <5.0 <4.9 <4.9 <5.1
AUG 31 92 SEP 8 92 <3.5 <4.4 <4.2 <5.0 <4.7
SEP 8 92 SEP 14 92 <4.7 <6.2 <6.3 <5.1 <5.8
SEP 14 92 SEP 21 92 <4.9 <4.9 <5.0 <4.8 <5.1
SEP 21 92 SEP 28 92 <5.5 <6.2 <5.3 <4.5 <5.2
SEP 28 92 OCT 5 92 <3.8 <4.5 <5.5 <4.6 <4.9
oCT § 3 OCT 12 92 <4.4 <4.5 <4.6 <4.7 <3.7
OCT 12 92 OCT 19 92 <4.0 <4.7 <4.3 <4.5 <4.5
OCT 19 92 OCT 26 92 <4.2 <5.0 <4.8 <§.1 <§.2
0CT 26 92 NOV 2 92 <3.9 <3.9 <4.3 <3.9 <3.9
NOV 2 92 NOV 9 92 <3.6 <4.2 <4.1 <4.? <4.%5
NOV 9 92 NOV 16 82 <4.] <4.3 <4.3 <4.1 <3.2
NOV 16 92 NOV 23 82 <2.9 <3.0 <3.2 <2.8 <2.9
NOV 23 92 NOV 30 82 <3.3 <3.2 <3.2 <3.2 <2.9
NOV 30 92 DEC 7 92 <3.2 <3.0 <3.6 <3.2 <2.9
DEC 7 92 DEC 14 92 <2.7 <2.7 <3.3 <3.6 <3.4
DEC 14 92 DEC 21 92 <2.6 <3.1 <3.% <3.2 <3.1
DEC 21 92 DEC 29 92 <2.7 <2.8 <2.5 <2.8 <3.0

1 '
Conmtrol Location
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Table B-7
Concentrations of Gamma Emitters in Air Particulates

(Results in Units of 1073 pCi/m3 t20)

Sample GAMMA
Sample Code Date EMITTERS

Al 1/92
Entrance Camp Conoy 2/92
3/92

4/92

5/92

6/92

1/92

8/92

9/92

10/92

11/92

12/92

& % % & 41 % % = 5 * 3 =

A2 1/92

Camp Conoy Road 2/92
Near Emergency Siren 3/92
4/92

5/92

6/92

7/92

8/92

9/92

10/92

11/92

12/92

A3 1/92
Bay Breeze Road 2/92
3/92

4/92

5/92

6/92

7/92

8/92

9/92

10/92

11/92

12/92

LA I

T % % 2 5 5 »

% % % 2 3 % % 5 s % %

'lotunl!y vecurring Be-7 was observed in most samples. K-40 was observed in many. All other gamms emitters
not cited were «MDL; typical MDL's &re given in Table B8-9.
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TABLE B-7 -- Continued
Concentrations of Gamma Emitters In Air Particulates

(Results in Units of 1073 pc1/m3 t20)

Sample GAMMA
Sample Code Date EMITTERS

Al 1792
Route 4 Lusby 2/92
3/92

4/92

5/92

6/92

7/92

8/92

8/92

10/92

11/92

12/92

A5 1/92
EOF** 2/92
3/92

4/92

5/92

6/92

1/92

8/92

9/92

10/92

11/92

12/92

* % & % 3 2 % % 5 * % 0w

® F 2 B % % 5 5 % % 8 =

'Iaturn(ly occurring Be-7 was observed in most samples. K-40 was cbserved in many. All other gamma emitters
not cited were <MDL; typical MDL’s are given in Table B-9.

-
Control location.
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Table B-8

Concentration of Gamma Emitters® in Vegetation

(Results in Units of pCi/kg (Wet) 220)

Sample
Code Date Sample Type Cs-137
Ibl 05/29/932 Collards < MDL
Bay Breeze Road 06/22/92 Collards < MDL
07/10/92 Collards < MDL
08/24/92 Collards < MDL
09/21/92 Collards < MDL
11/30/92 Collards < MDL
1b2 05/29/92 Cabbage < MDL
Bay Breeze Road 06/22/92 Cauliflower < MDL
07/10/92 Cabbage < MDL
08/24/92 Cauliflower < MDL
08/21/92 Broccoli < MDL
1b3 05/29/92 crussels Sprouts < MDL
Bay Breeze Road 06/22/92 8roccoli < MDL
07/10/92 Brussels Sprouts < MDL
08/24/92 ~abbage < MDL
08/21/92 Brussels Sprouts < MDL
Ib4 05/29/92 Collards < MDL
Before Entrance 06/22/92 Collards < MDL
to Camp Conoy 07/10/92 Collards < MDL
08/24/92 Collards < MDL
09/21/92 Collards < MDL
11/30/92 Collards 49122
1b% 05/29/92 Cabbage < MDL
Before Entrance 06/22/92 Cauliflower < MDL
to Camp Conoy 07/10/92 Cabbage < MDL
08/24/92 cauliflower < MDL
09/21/92 Brocceli < MDL
11/30/92 Cabbage < MDL
1b6 05/29/92 Brussels Sprouts < MDL
Before Entrance 06/22/92 Broccoli < MDL
to Camp Conoy 07/10/92 Brussels Sprouts < MDL
08/24/92 Cabbage < MDL
09/21/92 Brussels Sprouts 78125
11/30/92 Brussels Sprouts 75430

'Inurouy' sccurring Be-7 and K-40 were cbserved in most samples. ALl other gamma emitters not cited were

<MIL; typical MDL's are given in Table §-9.

45



January 1 - December 31, 1992

Docket Nos. 50-317/318

TABLE B-8 -- Continued
Concentrations of Gamma Emitters” In Vegetation Samples

(Results in Units of pCi/kg (Wet) t20)

Sample
Code Date Sample Type Cs-137
Ib? 05/29/92 Collards < MDL
EOF** 06/22/92 Collards < MDL
07/10/92 Collards < MDL
08/24/92 Collards < MDL
09/21/92 Collards < MDL
11/30/82 Collards < MDL
ib8 05/29/92 Cabbage < MDL
EOF* 06/22/92 Cauliflower < MOL
07/10/92 Cabbage 4617
08/24/92 Cauliflower < MDL
09/21/92 Broccoli < MDL
11/30/92 Cabbage < MDL
1b9 05/29/92 Brussels Sprouts < MDL
EOF** 06/22/92 Broccoli < MDL
07/10/92 Brussels Sprouts < MDL
08/24/92 Cabbage < MDL
09/21/92 Brussels Sprouts 42420
11/30/92 Brussels Sprouts < MDL

'Iotuully occurring Be-7 and K-40 were observed in most samples. ALl other gawme emitters not cited were

OL; typicel MDL's are given in Table B-9,

e
Control location,
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Table B-11
Direct Radiation
(Results in Units of mR/30 days $20)

DR1 Jan. 5.2510.88 Jul. 3.850.51
On Site Along Cliffs Feb. 4.8810.32 Aug. 4.26:0.07
Mar. §4.55¢1.28 Sep. 4.2411.25
Apr. 4.73:0.26 Oct. 3.83%0.96
May . 3.97:0.05 Nov. 4.1620.15
Jun. 4.3810.21 Dec. 3.95:0.30
DR2 Jan. °° Jul. 3.51£0.06
Route 765 Auto Dump Feb. o Aug. 3.0910.3]
Mar. 3.6940.14 Sep. 3.17:0.77
Apr. 3.82+¢1.10 Oct. 3.01#0.13
May. 3.0910.60 Nov.  3.3520.32
Jun. 3.3340.53 Dec. 3.1210.28
DR3 Jan. 4.0010.39 Jul. 5.4110.29
Route 765 Feb. 3.83:0.67 Aug. 3.42:0.29
Giovanni‘s Tavern Mar. 3.9410.62 Sep. 3.24+0.55
Apr. 3.47:0.66 Oct. 3.2140.44
May. 3.2310.23 Nov. 3.5210.50
Jun. 3.2820.03 Dec. 3.17#0.13
DR4 Jan. 4.3840.28 Jul. 3.80:0.04
Route 765 Across From Feb. 4.6610.68 Aug. 3.92+0.57
White Sands Sign Mar. 4.0640.20 Sep. 3.53#0.5]
Apr. 4.0210.39 Oct. 4.07¢1.26
May. 3.5610.52 Nov. 3.5411.12
Jun. 3.7910.57 Dec. 3.5040.63
DRS Jan. 4.39:0.19 Jul. 3.75$0.06
Route 765 Feb. 4.23:1.28 Aug. 3.B920.28
John’s Creek Mar. 4.3210.21 Sep. 3.5110.21
Apr. 3.9610.62 Oct. 3.93¢1.39
May. 3.3340.41 Nov.  3.8410.57
Jun. 3.92+0.40 Dec. 3.59:1.01
DR6 Jan. 4.0310.45 Jul. 3.3840.30
Route 765 Lusby Feb. 3.8410.27 Aug. 3.4310.03
Mar. 3.63:0.49 Sep. 3.31:0.32
Apr. 3.8110.67 Oct. 3.7911.49
May. 2.8610.30 Nov. 3.3810.89%
Jun. 3.3310.27 Dec. 3.20:0.49

- b
Missing TLD
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TABLE B-11 -- Continued
Direct Radiation
(Results in Units of mR/30 days %20)

DR7 Jan, 3.65:0.57 Jul. 3.12:0.40
Plant Site Garden Feb. 3.5610.21 Aug. 3.48:0.35
Mar. 3.6510.36 Sep.  3.22:0.44
Apr. 3.7720.10 Oct. 3.4120.72
May. 3.1620.61 Nov.  3.59:0.30
Jun. 3.6110.70 Dec. 2.9410.51
DR8 Jan. 4.64:0.91 Jul. 4.5910.72
Camp Conoy Road Feb. 5.2120.73 Aug. 4.37:0.84
Near Emergency Siren Mar. 4.74:0.15 Sep. 4.2840.09
Apr. 4.7710.32 Oct. 4.2040.33
May. 4.06:0.18 Nov. 4.28:0.28
Jun. 4.48+0.53 Dec. 4.1410.44
DR9 Jan. 4.07:0.14 Jul. 3.6310.76
Bay Breeze Road Feb. 4.5220.9] Aug. 3.57#0.9]
Mar. 3.8310.41 Sep. 3.4810.80
Apr. 3.7520.16 Oct. 4.1310.76
May . 3.35:0.41 Nov. 3.39:0.43
Jun. 3.6210.09 Dec. 3.1320.78
DR10 Jan. 3.8510.89 Jul.  3.80:0.49
Calvert Beach Road Feb. 4.0210.19 Aug.  3.4410.50
and Decatur Street Mar. 4.02:0.70 Sep. 3.29:0.57
Rpr. 3.7010.47 Oct. 4.00¢1.60
May. 3.45:0.43 Nov. 3.1240.64
Jun. 3.5110.30 Dec. 3.34:0.56
DR11 Jan. 4.42:0.68 Jul. 4.10#1.00
Dirt Road off Mackall Feb. 4.2710.63 Aug. 3.81120.71
& Parran Roads Mar. 3.9810.42 Sep. 3.31:0.19
Apr. 3.7740.38 Oct. 5.2714.42
May . 3.5610.49 Nov. 3.82%0.48
Jun, 3.8010.71 Dec. 3.4110.5]
DRI2 Jan. 4.19:0.45 Jul. 3.5820.79
Mackall & Bowen Roads Feb. 4.0610.23 Aug. 3.44:0.26
Mar. 4.00:0.74 Sep. 3.42:0.29
Apr. 3.5510.35 Oct. 3.3410.48
May. 3.2010.09 Nov. 3.31#0.19
Jun. 3.6740.36 Dec. 4.7623.90
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TABLE B-11 -- Continued
Direct Radiation

(Results in Units of mR/30 days t20)

DR13
Mackall Road
Near Wallville

DR14
Rodney Point

DR15
Mill Bridge &
Turner Roads

DR16
Across From
Appeal School

DR17
Cove Point &
Little Cove Point Roads

DR18
Cove Point

Jan. 4.2110.83
Feb. 4.27+0.61
Mar. 4.1240.67
Apr. 3.8310.27
May. 3.4710.24
Jun. 3.74:0.06
Jan. 4.77:0.56
Feb. 4.82:0.40
Mar. 4,5910.37
Apr. 4.2910.28
May . 3.9910.39
Jun, 4.1820.16
Jan, 4.4110.19
Feb. 4.1710.51
Mar. 4.37+0.94
Apr. §.3810.76
May. 3.4620.15
Jun. 4.00+0.39
Jan. 4.50+0.37
Feb. §.0010.88
Mar. 4.63:]1.33
Apr. 3.8410.52
May. 3.5010.04
Jun. 3.9010.07
Jan. 4.4410.12
Feb. 4.4140.61
Mar. 4.23:0.17
Apr. 4.11:0.47
May. 3.50:0.24
Jun. 3.9310.66
Jan, 3.5040.26
Feb. 3.5510.12
Mar. 3.3540.23
Apr. 3.3410.29
May. 3.05+0.09
Jun. 3.3610.47

Jul.
Aug.
Sep.
Oct.
Nov.
Dec.

Jul.
Aug.
Sep.
Oct.
Nov.
Dec.

Jul.
Aug.
Sep.
Oct.
Nov.
Dec.

Jul.
Aug.
Sep.
Oct.
Nov.
Dec.

Jul.
Aug.
Sep.
Oct.
Nov.
Dec.

Jul.
Aug.
Sep.
Oct.
Nov.
Dec.

.9910.71
.8010.70
.4940.3¢
.4210.09
.3610.36
.5210.22

.19¢1.27
.0210.61
.7010.39
.11£0.56
.70£0.17
.1120.76

.03+0.46
.0240.11
.6310.22
.51#0.39
.5740.59
.70:0.24

.7910.22
.6510.65
.5010.37
4410 .34
.3710.26
.6210.52

.B410.42
.0210.61
.76£0.10
.07+1.84
.5910.10
.7420.09

.1210.12
.5210.4]
.3440.46
.09+0,07
.0140.58
.124¢0.04

POV R T R W ld W W W
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TABLE B-11 -- Continued
Direct Radiation
{Results in Units of mR/30 days $20)

DR19 Jan. 4.2910.28 Jul. 3.55:0.69
Long Beach Feb. 3.7310.36 Aug. 3.97#0.23
Har 3.85:0.16 Sep.  3.3310.06
Apr. 3.9810.94 Oct. 3.25:0.52
May. 3.3010.23 Nov. 3.1620.35
Jun. 3.5010.18 Dec. 3.19:1.23
DR20 Jan. 4.6610.22 Jul. 4.24:0.03
On Site Near Shore Feb. 4.8310.58 Aug. 4.58:0.04
Mar. §.4310.30 Sep. 4.0710.09
Apr. 4.3540.21 Oct. 4.142]1.21
May. 3.92:0.37 Nov. 3.63:0.74
Jun. 4.7110.95 Dec. 4.3810.59
DR21 Jan. §.3240.35 Jul. 3.83:0.48
Emergency Operations Feb. 4.3620.24 Aug. 4.3140.55
Facility (EOF") Mar.  4.1310.08 Sep. 3.94$0.15
Apr. 4.36:0.77 Oct. 3.79:0.36
May. 3.6510.20 Nov. 3.4510.21
Jun. 4.2110.55 Dec. 3.9111.25
DR22 Jan. 3.14£0.33 Jul. 3.00:0.44
Solomons Island’ Feb.  3.40:0.33 Aug. 3.03:0.34
Mar. 3.1210.38 Sep. 2.9110.21]
Apr. 3.30£0.52 Oct. 2.7710.32
May. 2.8310.10 Nov. 2.65:0.77
Jun. 3.02:0.23 Dec. 2.80:0.48
DR23 Jan. 5.5710.49 Jul. 5.01:0.38
Taylors Island’ Feb.  5.6810.82 Aug. 5.03:0.24
Mar. 5.40£0.75 Sep. 4.4910.8%
Apr. 5.10:0.40 Oct. 5.31:1.36
May. 4.7640.31 Nov. 4.5710.04
Jun. 5.04:1.36 Dec. 4.6410.10

.Cmad-nd control location
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APPENDIX C

Appendix C contains Table C-1 which is a compilation of the results of BGAE
laboratory’s participation in the Environmental Protection Agency’s Cross-
Check Program during the period January 1, 1992 to December 31, 1992. It also
contains Table C-2 and Table C-3 which together form a compilation of the re-
sults of BGAE laboratory’s participation in a Quality Assurance program set up
with Teledyne Isotopes Company during the same period. The Teledyne operating
procedures are described in reference 34.

As can be readily seen in Tables C-1 and (-2 the laboratory’s results agree
quite well with both the EPA Cross-Check results and the Quality Assurance re-
sults from replicate and split-sample analyses. There are only three in-
stances where the laboratory’s results are different from Teledyne's (See
Table C-2).

The first instance involved a bay water sample obtained from the Discharge
Area (Wa2) in July 1992. The laboratory reported the presence of Co-58 in
both its original analysis (4.2¢2.4 pCi/L) and its replicate analysis
(6.322.7), while Teledyne reported <MDL (3.0 pCi/L) for this radionuclide.
Since the laboratory’s results reported above are close to Teledyne’'s MDL
value, it is probable that Teledyne did not observe Co-58 because of the
statistical nature of this type of analysis.

The second instance involved two vegetation samples collected from locations
Ib5 and Ib9 on August 24,1992. In both cases, Teledyne reported Cs-137 (1015
pLi/kg and 1024 pCi/kg respectively). The laboratory reported <MDL for Cs-137
in both samples. Since the laboratory’s range of MDL's for Cs-137 in
vegetation is 19-38 pCi/kg, and since both of Teledyne's positive results are
bg!ov this range, it is again probable that this radionuclide was not
observed.

The last instance involved a vegetation sample obtained from location Ib6 on
November 30, 1992. In this case the presence of Cs-137 was observed in the
laboratory’s original analysis (75¢30 Ci/kg) and Teledyne’s split analysis
(3645 pCi/kg), while the laboratory reported < MDL for this radionuclide in
its replicate analysis. The sample consisted of leaves and sprouts of the
brussels sprout plant. Since the sprout portion of the sample is made up of
tight balls of vegetative matter which may not be a good media for any ra-
dioactivity due to the process of deposition, it is possible that the three
samples (original, replicate, and split) were not truly homogeneous in nature.
This possibility could account for the observed discrepancy.
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Table C-1
Results of EPA Cress Check Program for 1992
Sample Sample Type Isotope Laboratory’s EPA’'s
Date and Units Observed Results Results
02/07/92 Water-pCi/L 1-131 5914 5917
02/14/92 Water-pCi/L Co-60 4617 4016
In-65 162417 148117
Ru-106 239151 203123
(s-134 3816 . 3116
Cs-137 5217 4916
Ba-133 8318 7649
02/21/92 Water-pCi/L H-3 68921689 79044915
03/27/92 Filter-pCi/filter Beta 4515 4116
Cs-137 1112 1016
04/24/92 Milk-pCi/L 1-131 90111 7819
Cs-137 42:10 3916
04/14/92 Water-pCi/L Co-60 6218 5616
(s-134 2716 2416
Cs-137 2415 2216
06/05/92 Water-pCi/L Co-60 2515 2016
In-65% 109115 99110
Ru-106 150243 141116
Ba-133 10518 9818
(s-134 1845 156
Cs-137 1714 1516
06/19/92 Water-pCi/L H-3 22004220 2]25+407
08/07/92 Water-pCi/L 1-131 45+4 4527
08/28/92 Filter-pCi/filter Beta 7948 69¢12
Cs-137 2243 1816
08/25/92 Milk-pCi/L 1-131 7744 100£12

Cs-137 1717 1526
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Table C-1 -- Continued

Results of EPA Cross Check Program for 1992

Sample Sample Type Isotope Laboratory’s EPA's
Date and Units Observed Results Results
10/08/92 Water-pCi/L C0-60 104 1016
In-65 156416 148217
Ru-106 180138 175421
Ba-133 7247 7418
Cs-134 945 816
Cs-137 944 816
10/20/92 Water-pCi/L Co-60 1545 1526
(s-134 743 5+6
Cs-137 1043 B16
10/23/92 Water-pCi/L H-3 59021590 59621690
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Table C-2
Results of Quality Assurance Program for 1892
Sample Type Sample Type of Original Replicate  Split’
And Location Date Analysis Analysis Analysis Analysis
1072 pCi/m3
Air Filter-Al 01/27/92 Beta 2.410.4 0.4 ol
Air Filter-A2 01/27/92 Beta 1.910.3 ! .
Air Filter-A3 01/27/92 Beta 1.620.3 P
Air Filter-A4 01/27/92 Beta 1.9:0.3 &
Air Filter-AS 01/27/92 Beta 2.0:0.3
Air lodine-A2 01/27/92 1-131 0. ::
Air lodine-AS 01/27/92 1-131 0.
e pCi/L _
Bay Water-Wal 01/15/92 Gamma < MDL < MDL < MDL
Bay Water-Wa? 02/15/92 Tritium < 152 < 154 < 200
1072 pti/m3 -
Air Filter-Al 03/02/92 Beta 1.240.3 1.410.3 i
Air Filter-A2 03/02/92 Beta 1.520.3 1.620.3 .
Air Filter-A3 03/02/92 Beta 0.920.2 1.120.2 .
Air Filter-A4 03/02/92 Beta 1.320.3 1.310.3 X
Air Filter-AS 03/02/92 Beta 1.1£0.2 1.320.2
Air lodine-A2 03/02/92 1-131 < 0.7 < 0.7 o
Air lodine-A3 03/02/92 1-131 < 0.5 < 0.5
ARir Filter-Al 03/16/92 Beta 1.940.3 1.740.3 ::
Air Filter-A2 03/16/92 Beta 2.0:0.3 1.710.3 ok
Air Filter-A3 03/16/92 Beta 1.410.3 1.440.3 :
Air Filter-Ad4 03/16/92 Beta 1.740.3 1.7:0.3 ,
Air Filter-AS 03/16/92 Beta 1.820.3 1.710.3 o
Air lodine-Al 03/16/92 1-131 < 0.6 < 0.6 =
Rir lodine-A4 03/16/92 1-131 < 0.5 < 0.5 .
e pCi/kg e e
Oyster-la3 03/26/92 Ag-110 42:11 46420 54121

-
Samples split with Teledyne lsotopes, Westwood, New Jersey. On the following table is & list of their
typical MbL’s.

-
The nature of these samples preciuded splitting then with Teledyne Isotopes.

57



¢
’ \
or
y ram for Qs
. . 4 £
+
} C
#
A
A L+ A
s 4
’ Ky
[N W
’ A

.5
e
e




—al B

January 1 - December 31, 19592
Docket Nos. 50-317/318

Table C-2 -- Continued
Results of Quality Assurance Program for 1882

Sample Type Sample Type of Original Replicate  Split’
And Location Date Analysis Analysis Analysis Analysis
10°2 pei/m® ——
Air lodine-A3 06/15/92 1-131 < 0.6 < 0.6 r
Air lodine-A4 06/15/92 1-13] < 0.5 < 0.5 "
Air Filters-Al 06/15/92 Gamma < MDL < MDL < MDL
Air Filters-A2 06/15/92 Gamma < MDL < MDL < MDL
Air Filters-A3 06/15/92 Gamma < MDL < MDL < MDL
Air Filters-A4 06/15/92 Camma < MDL < MDL < MDL
Air Filters-AS 06/15/92 Gamma < MDL < MDL < MDL
1072 pCi/m3
Air Filter-Al 07/27/92 Beta 1.210.2 1.210.2 “
Air Filter-A2 07/27/92 Beta 0.5:0.2 0.540.2 o
Air Filter-A3 07/21/92 Beta 0.710.2 0.910.2 i
Air Filter-Ad 07/27/92 Beta 1.240.2 1.1£0.2 =
Air Filter-AS 07/21/92 Beta 1.210.2 1.210.2 o
Rir lodine-A2 07/20/92 1-131 < 0.5 < 0.5 ¥
Air lodine-AS 07/20/92 1-13] < 0.4 < 0.4
pCi/L
Bay Water-Wa? 07/15/92 Co-58 4.242.4 6.312.7 < MDL
—_— mR/30 Days
DR1 07/31/92 TLD 3.940.5 4.310.8 .
DR2 07/31/92 TLD 3.5:0.1 3.340.5 i
DR3 07/31/92 LD 3.420.3 3.740.4 ;i
DR 07/31/92 TLD 3.810.4 3.910.3 F
DRS 07/31/92 TLD 3.820.1 3.710.8 o
DR6 07/31/92 TLD 3.4:0.3 3.440.5 i
DR7 07/31/92 TLD 3.140.4 3.210.3 )

.
Sanples split with Teledyne Isotopes, Westwood, New Jersey. On the following table is a list of their

typical MDL's.

-
The nature of these samples precluded splitting them with Teledyne isotopes.
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Table C-2 -- Continued
Results of Quality Assurance Program for 1982

Sample Type Sample Type of Original Replicate  Split’
And Location Date Analysis Analysis Analysis Analysis
1072 pCi/m3
Air Filter-Al 08/17/92 Beta 1.1£0.2 1.120.2 )
Air Filter-A2 08/17/92 Beta 0.820.2 0.7:0.2 ¢
Rir Filter-A3 08/17/92 Beta 0.910.2 0.9:0.2 i
Rir Filter-A4 08/17/92 Beta 0.9:20.2 0.910.2 i
Air Filter-AS 08/17/92 Beta 1.120.2 1.240.2
Air lodine-A3 08/17/92 1-131 <0.5 < 0.5 ,
Air Jodine-AS 08/17/92 I-131 < 0.4 < 0.4 °
———— pCi/L e
Bay Water-Wa2 08/15/92 Tritium 150430 167130 220180
e pli/kg ————
Vegetation-1b2 08/24/92 Gamma < MDL < MDL < MDL
Vegetation-1b3 08/24/92 Gamma < MDL < MDL < MDL
Vegetation-1b5 08/24/92 Cs-137 < MDL < MDL 1045
Vegetation-1bb 08/24/92 Gamma < MDL < MDL < MDL
Vegetation-1b8 08/24/92 Gamma < MDL < MOL < MDL
Vegetation-Ib% 08/24/92 £s-137 < MDL < MDL 104
—_— pCi/kg ————
Oyster-1a6 0B/21/92 Gamma < MDL < MDL < MDL
Spot - laz 08/27/92 Gamma < MDL < MDL < MDL
102 pCi/m® ——
Air Filter-Al 09/14/92 Beta 1.2¢0.2 1.240.2 pil
Air Filter-A2 09/14/92 Beta 0.9:0.3 0.9:0.3 =
Air Filter-A3 09/14/92 Beta 0.9:0.3 1.2:0.3 &
Air Filter-A4 09/14/92 Beta 1.240.2 1.210.2 .
Air Filter-AS 09/14/92 Beta 1.210.3 1.240.3
Air lodine-Al 09/14/92 1-131 < 0.5 < 0.5 -
Air lodine-A5 09/14/92 1-131 < 0.6 < 0.6

.Swln split with Teledyne lsotopes, Westwood, New Jersey. On the following table is & list of their

typical MDL's.

-
The nature of these samples precluded splitting them with Teledyne lsotopes.
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Table C-2 -- Continued
Results of Quality Assurance Program for 1992

Sampie Type Sample Type of Original Replicate  Split’
And Location Date Analysis Analysis Analysis Analysis
10°2 pCi/m’
Air Filter-Al 10/12/92 Beta 1.420.2 1.320.2
Air Filter-A2 10/12/92 Beta 1.320.2 1.3:0.2 =
Air Filter-A3 10/12/92 Beta 1.210.2 1.120.2 o
Air Filter A4 10/12/92 Beta 1.3£0.2 1.40.2 =
Air Filter-AS 10/12/92 Beta 1.320.2 1.240.2
Air lodine-A3 10/12/92 1-13] < 0.5 < 0.5 -
Air lodine-AS 10/12/92 1-131 < 0.4 < 0.4 =¥
e pCi/L B
Bay Water-MWa2 10/15/92 Gamma < MOL < MDL < MDL
mR/30 Days pon
DR8 10/31/92 TLD 4.2:0.3 4.3:0.6 3
DRS 10/31/82 TLD 4.110.8 3.610.3 s
OR10 10/31/92 TLD 4.0:1.6 3.5:0.5 ::
DR11] 10/31/92 TLD 5.314.4 3.6:0.6
DR12 10/31/92 10 3.310.5 3.620.6 ::
DR13 10/31/92 TLD 3.4:0.1 4.5:2.6 i
DR14 10/31/92 TLD §.1:0.6 3.9:0.4
— 102 pli/m} ——
Air Filter-Al 11/23/92 Beta 1.520.2 1.420.2 r
Air Filter-A2 11/23/92 Beta 1.520.2 1.310.2 :
Air Filter-A3 11/23/92 Beta 1.310.2 1.410.2 &
Air Filter-A4 11/23/92 Beta 1.820.2 1.840.2 2
Air Filter-AS 11/23/92 Beta 1.740.2 1.840.2
Air lodine-A3 11/23/92 1-131 < 0.3 <0.3 P
Air lodine-AS 11/23/92 1-131 < 0.3 < 0.3
— 1072 pCi/m’
Air Filter-Al 11/15/92 Gamma < MDL < MDL < MDL
Air Filter-A2 11/15/92 Gamma < MDL < MDL < MDL
Air Filter-A3 11/15/92 GCamma < MDL < MDL < MDL
Rir Filter-A4 11/15/92 Gamma < MDL < MDL < MDL
Air Filter-AS 11/15/%2 Gamma < MDL < MDL < MDL

-
Samples split with Teledyne 1sotopes, Westwood, New Jersey. On the following table is a List of their
typical MDL‘s.

e
The nature of these samples precluded splitting them with Teledyne Isotopes.
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Table C-2 -- Contir o4
Results of Quality Assurance -t .. for 1992

Sample Type Sample Type of Original Replicate  Spiit’
And Location Date Analysis Analysis Analysis Analysis
e pCi/L
Bay Water-Wal 11/15/92 Gamma < MDL < MDL < MDI,
, R pli/kg  ———e
Vegetation-Ibl 11/30/92 Gamma < MDL < MDL < MDL
Vegetation-1b5 11/30/92 Gamma < MDL < MDL < MDL
Vegetation-1bé 11/50/92 Cs-137 75130 < MDL 3615
Vegetation-Ib7 11/30/92 Garima < MDL < MDL < MDL
— 1072 pCi/m® ——
Air Filter-Al 12/21/92 Beta 1.2£0.2 1.310.2 .
Air Filter-A2 i2/21/92 Beta 1.0£0.2 1.010.2 o=
Air Filter-A3 12/21/%2 Beta 0.940.2 0.940.2 B
Air Filter-A4 12/21/92 Beta 1.420.2 1.410.2 R
Air Filter-AS 12/21/92 Beta 1.4:0.2 1.520.2
Air lodine-Al 12/14/92 1-131 < 0.3 < 0.3 -
Air lodine-A2 12/14/92 1-131 <0.3 < 0.3 N

-
Samples split with Teledyne Isotopes, Westwood, New Jersey. On the following table is a list of their
typical MDL's.

-
The nature of these samples precluded splitting them with Teledyne lsotopes.
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Table C-3
Teledyne lsotopes’ Typical MDL'S for Gamma Spectrometry

Selected Bay Water Fish Shellfish  Sediment Vegetation Pargicu]atss
Nuclides pCi/] pCi/kg pCi/kg pCLi/kg pCi/kg 1077pCi/m
Be-7 30 200 300 200 80 .-
K-40 90 .- = -- .- 40
Mn-54 2.0 20 30 20 6.0 2.0
Co-58 3.0 20 40 20 7.0 3.0
Fe-59 7.0 60 80 50 20 7.0
Co-60 3.0 20 30 20 6.0 ¢.0
In-65 5.0 40 70 40 10 6.0
Ir-95 3.0 20 40 30 7.0 3.0
Ru-103 4.0 40 50 30 8.0 4.0
Ru-106 20 200 300 200 50 20
1-131 30 -= - e -- 40
Cs-134 3.0 20 500 20 7.0 3.0
Cs-137 3.0 20 30 20 6.0 3.0
Ba-140 10 200 200 70 30 20
Ce-14] 9.0 70 60 40 10 6.0
Ce-144 20 100 200 100 40 100
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APPENDIX D

Appendix D contains the results of a Land Use Survey conducted around Calvert
Cliffs Nuclear Power Plant during the growing season of 1992. A table listing
the raw data of this survey and a discussion of the results are included in
this appendix.

Discussion Table D-1

f Land Use Survey
A Land Use Survey was conducted during

the growing season of the year 1992 to )
identify, within a distance of 8 km, the Distance From Plant
location of the nearest milk animal, the (km)
nearest residence, ang the nearest gar- )
den greater than 50 m® in each of the Sector Residence Garden
nine sectors over land. A detailed de-
scription of the Land Use Survey is SE 2.2 7.4
given in a separate document (39). The SSE 2.7 2.7
position of the nearest residence and S 2.7 2.9
garden in each sector out to B km are SSW 2.7 2.8
given in the adjacent table. No dairy SW 2.1 2.0
animal was within 8 km. WSW 1.9 1.9
W 2.2 3.2
The closest residence and garden are WKW Z.5 2.7
situated in the WSW sector, which is one NW 3.2 3.3

of the least prevalent wind directions.
In the S, SSE, and SE sectors, there is
the highest probability of wind blowing from the direction of the plant. The
two gardens used for vegetalle samples by the Radiological Environmental Pro-
gram have been placed in the sectors with the highest X/Q. One sampling gar-
den is located in the S sector at a distance of 0.7 km, and another is sit-
uated near the site boundary between the SSE and SE sectors at a distance of
2.6 km from the plant. These two sampling sites are considered good indicator
locations for radicactive depositions around the plant.

The milk cow previously identified in the SSW sector 4.8 km from the release
point was misidentified as a dairy cow.. A small herd of beef cattle are
maintained at that location. The previously identified milk cow has been used
only tc suckle calves.

Because this determination was made late in the monitoring year, forage sam-
ples were still collected from that Tocation and analyzed (see Table E-B in
Appendix E).

The dose assessment using 1992 meteorological data was performed, and no sig-
nificant impact from the plant was found.
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APPENDIX E

Appendix E is a presentation of the analytical results for additional samples
collected in the environs of Calvert Cliffs Nuclear Power Plant during the
year 1992. These extra samples are not required by the Environmental Techni-
cal Specifications (29-32). They were collected and analyzed to maintain the
historical continuity for samples and sampling pathways discontinued when the
Environmental Technical Specifications were changed in March, 1985. In addi-
tion, this extra sampling broadens the range of our current monitoring program
to incorporate the Independent Spent Fuel Storage Installation (ISFS1).

With these reasons in mind the following samples were added to our monitoring
program:

1. TLD's were placed at seven locations in various meteorological
sectors immediately surrounding the ISFS1. The location designa-
tions along with their associated meteorological sectors are:
SFORIO North ISFSI, SFDRI1 WNW ISFSI, SFDR12 West ISFSI, SFDRI13
SSW ISFSI, SFDR14 SSE ISFSI, SFDRIS ENE ISFSI, SFDR16 WSW ISFSI.
TLD Tocations SFDRIO through SFDR14 were established on September
30, 1992 and SFDRIS and SFDR1& on December 3,1992.

2. An Air sampler to collect air particulates and air iodines was
setup South of the ISFSI on September 21, 1992. On the same date
the pressurized ion chamber located at the Southwest corner of the
ISFS1 (PICS) and the pair of TLD's collocated with it, designated
as SFDR9, were moved closer to the ISFSI and were collocated with
the newly installed air sampler.

- Soil and vegetation samples were taken guarterly from Tech Spec
location Al and ISFSI locations SFA] through SFA4.

Figure 3-1 shows the loc-*ion of the sampling sites around the ISFSI.

In general, the results 1 the following tables continue the historical trends
previously observed. In those cases where new sampling sites were estab-
lished, the levels observed are similar to those observed at the official
sites of the Envirunmental Monitoring Program.
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Table E-12
Direct Radiation As Measured By Pressurized lon Chamber
(Results in Units of mR/30 days $20)
PIC] Jan. 5.83:0.58 Jul. 6.02¢0.60
Taviors Island Feb. 5.69:0.57 Aug. *
Mar. 5.54+0.55 Sep. 5.6510.56
Apr. 5.6210.56 Oct. 5.80:0.58
May. 5.72¢0.57 Nov. 5.69$0.57
Jun. 5.7240.57 Dec., 5.62+0.56
PIC2 Jan. 3.9940.40 Jul. 3.98+0.40
Plant Site Garden Feb. 3.9710.40 Aug. 3.90:0.39
Mar. 3.9610.40 Sep. 3.8510.39
Apr. 3.9640.40 Oct. 4.0410.40
May 3.8910.39 Nov. 4.18:0.42
Jui. 3.95:0.40 Dec. 4.04:0.40
PIC3 Jan. 3.90:0.39 Jul. 3.97:0.40
Met Station Feb. 3.8620.39 _ Aug. 3.9010.39
Mar. 4.0740.4] ] Sep. 3.8610.39
Apr. §.1010.41 Oct. 4.48:0.45
May 4.0110.40 Nov. 5.2310.52
Jun 4.0110.40 Dec. 5.2710.53
PIC4 Jan. 5.02¢0.50 Jui. 4.8120.48
NE Corner ISFSI Feb. 4.9810.50 Aug. 4.71:0.47
Mar. 4.9410.43 Sep. 4.67:0.47
Apr. 4.9010.49 Oct. 4.85:0.49
May 4.8210.48 Nov. 5.01£0.50
Jun 4.8310.48 Dec. 5.1110.5]
PICS Jan. 5.5740.56 Jul. 5.40:0.54
South of 1SFSI Feb. 5.5310.55 Aug. 5.34:0.53
Mar. 5.5040.55 Sep. 5.00:0.50
Apr. 5.4810.55 Oct. 4.90:0.49
May 5.3810.54 Nov. 4.3620.4¢4
Jun 5.4020.54 Dec. 4.1810.42
PIC: Jan. 5.2310.52 Jul. 5.33:20.53
Visitors Center Feb. 5.1410.51 Aug. 5.18£0.52
Mar. 5.094£0.51 Sep. 5.11#0.51
Apr. 5.2340.52 Oct. 5.52#0.55
May 5.184£0.52 Nov. 5.39:0.54
Jun 5.2410.52 Dec. 5.43:0.54
*Monitor malfunction
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Table E-13
Direct Radiation

(Results in Units of mR/30 days t20)

DR24 Jan. 4.2310.52 Jul. 3.7240.37
Route 4 at Feb. 4.29:0.19 Aug. 4.00:0.78
$t. Leonard Mar. 4.03:0.43 Sep. 3.7610.9]
Apr, 3.8110.75 Oct. 3.7010.16
May 3.47:0.30 Nov. 3.4620.30
Jun. 4.28:0.90 Dec. 3.5710.37
DRZ5 Jan. 4.5910.55 Jul. 4.0810.19
Onsite Guard Feb. 4.5710.43 Aug. 4.50%0.25
Hou-e off Camp Mar. 4.37:0.27 Sep. 4.11:0.54
Conoy Rd Apr. 4.42+0.4¢4 Oct. 3.69:0.34
May 3.8240.17 Nov. 3.6810.35
Jun. 4,.29+0.04 Dec. 4.0020.60
DR26 Jan, 4.0740.50 Jul. 3.37#0.27
Route 234 & Feb. 3.8440.30 Nug.  3.5310.31
Clark’s Landing Mar. 3.5120.16 hep. 3.31:0.00
Road Apr. 3.7620.03 fict. 3.26:0.44
May 3.2940.28 Vov. 3.19:0.34
Jur.. 4.14:0.57 Dec. 3.3310.35
DR27 Jan. 3.83:0.18 Jul. 3.76%0.35
Route 231 & Feb. 3.69:0.58 Aug. 3.6720.35
Route 4 Mar. 3.7020.44 Sep. 3.86%1.18B
Apr. 3.8940.47 Oct. 3.5410.22
May 3.4310.44 Nov. 3.22:0.2]
Jun. 4.09:0 26 Dec. 3.47:0.27
DRZ28 Jan. 4.9310.17 Jul. 4.59:0.33
Taylors Island Feb. 5.1720.77 Aug. 4.7910.68
Siren #35 Pine Mar. 4.4540.53 Sep. 4.34:0.10
Tap Road Apr. 4.9610.35 Oct. 4.93:0.48
May §4.2510.32 Nov. 4.62:0.86
Jun. 5.0610.91 Dec. 4.4340.27
DR29 Jan. 5.15£0.35 Jul. 4.5520.63
Taylors Island Feb. 5.3510.24 Aug 4.5610.36
Siren #38 Punch Mar. 4.78:0.37 Sep. 4.40+]1.06
Island Road Apr. 4.86:N.77 Oct. 4.21:0.24
May §.44:20.19 Nov. 4.31:0.16
Jun. 4.68+0.70 Dec. 4.3520.04
DR30 Jan. 3.7240.22 Jul. 4.6710.22
Meteorological Feb. 4.07:0.68 Aug. 4.7410.16
Station Mar. 3.64:0.25 Sep. 5.41:2.98
Ap=. %.0020.25 Oct. 4.5320.28
May 4.4210.73 Nov 4.4910 .30
Jun. 5.1120.46 de . 4.694,.3]

9]
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Table E-13 -- Continued

Direct Radiation

(Results in Units of mR/30 days t20)

DR31
Cambridge
U of Maryland

DR32
Twining Property
Taylors Island

DR33
Ransome Property
Taylors Islund

DR34
Railing, Intake
Water Trailer

SFDR]
Collocated Plant
TLD #15%

SFDR2
Collocated Plant
TLD #160

SFDR3
Collocated Plant
TLD #1861

Jan.
Feb.
Mar.
Apr.

May

Jun,

Jan.
Feb.
Mar.
Apr.

May

Jun.

Jan,
Feb.
Mar.
Apr.

May

Jun,

Jan.
Feb.
Mar.
Apr.

hay

Jun.

Jan.
Feb.
Mar.
Apr.

May

Jun,

Jan.
Feb.
Mar.
Apr.

May

Jun.

Jan.
Feb.
Mar.
Apr.

May

Jun.

.1810.10
.2810.36
.5611.05
.2640.29
.67+0.18
.2510.08

.7410.30
.8910.93
.7240.13
.5210.4]
.2520.23
.5410.41

(FURFL R FLE SUN FL N #% ) MmaSsTUYLND

.0810.88
.7120.67
.50¢1.34
.5810.39
.0520.54
.3620.27

.2110.39
.9910.09
.0810.53
.9240.12
.5610.03
.9210.33

.7011.26
.6910.23
.8410.74
4720.15
.3410.72
.2710.07

B DD NN WM W Moot on

.8011.20
.1710.22
.2810.7]
.0310.09
.7920.54
.8010.33

.7811.62
.6740.5]
.7910.42
.5840.32
.4010.50
.5520.42

0D bbu S et

Jul.
Aug.
Sep.
Oct.
Nov.
Dec.

Jul.
Aug.
Sep.
Oct.
Nov.
Dec.

Jul.
Aug.
Sep.
Oct.
Nov.
Dec.

Jul,
Aug.
Sep.
Oct.
Nov.
Dec.

Jul.
Aug.
Sep.
Oct.
Nov.
Dec.

Jul.
Aug.
Sep.
Oct.
Nov.
Dec.

Jul,
Aug.
Sep.
Oct.
flov.
Dec.

BB WD BbDb DS LRV R PR WM N WM L Db B W W W www E_ R R PR

L1911,
.0240.
L2920,
.6910.
RYEID
.5520.

.1810.
.4910.
.0110.
.0210.
13%0.
.2910

1940,
.5640.
.6210.
.7040.
8111
.9610.

.8910.
.3321.
.5240.
.7910.
.0210.
.8310.

.4710.
.3910.
.8310.
.24¢].
.1120.
.9810.

.6510.
. 79%0.
.4740.
.5340.
.4740.
.5740.

.60+0.
.35%0.
.9410.
.8740.
4120,
.2310.

29
44
22
§5
25
59

19
40
30
12
15
14

54
52
65
2]

.32

25

14
51
49
19
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Docket Nos. 50-317/318

Table E-13 -- Continued

Direct Radiation

(Results in Units of mR/30 days $20)

SFDR4
Collocated Plant
TLD #1862

SFDR5S
Collocated Plant
TLD #163

SFDRE
Collocated Plant
TLD #164

SFDR7
Visitor's
Center

SFDR8
NE Corner
ISFSI

SFDRY
SW Corner
1SFS1

SFDR10*
North
ISFS1

Jan.
Feb.
Mar.
Apr.

May

Jun.

Jan.
Feb.
Mar.
Apr.

May

Jun.

Jan.
Feb.
Mar.
Apr.

May

Jun.

Jan.
Feb.
Mar.
Apr.

May

Jun.

Jan.
Feb.
Mar.
Apr.

May

Jun.

Jan.
Feb.
Mar.
Apr.

May

Jun.

Jan.
Feb.

Mar

Apr.

May

Jun.

.6910.62
.54+0.44
.64:0.18
.3140.46
.3210.17
.4610.20

BH DS D

.98:0.78
.9540.25%
.59+0.23
.40+0.36
.0740.08
.12+0.29

DD DD

.94+0.08
.9010.10
.6310.04
.5440.43
.3810.42
.2010.4]

o S i

.89:0.65
.5720.71
.4210.35
.5610.34
.54+0.28
.3020.06

BB D

.8310.1.
.99+0.12
.5310.04
.5610.14
.37:0.18
.6240.54

B e T U

.0410.48
.2340.37
.9610.39
.7320.24
.6240.33
.7120.02

BB

Jul.
Aug.
Sep.
Oct.
Nov.
Dec.

Jul.
Aug.
Sep.
Oct.
Nov.
Dec.

Jul.
Aug.
Sep.
Oct.
Nov.
Dec.

Jul.
Aug.
Sep.
Oct.
Nov.
Dec.

Jul.
Aug.
Sep.
Oct.
Nov.
Dec.

Jul.
Aug.
Sep.
Oct.
Nov.
Dec.

Jul,
Aug.
Sep.
Oct.
Nov.
Nec.

.36¢1.00
.2710.43
.8410.23
.6012.5%4
.0610.47
.2210.51

.8021.14
.1120.75
.4210.26
.4910.38
.5910.07
.60¢0,03

.48:0.74
.32+0.54
.96+0.50
.1620.13
.6310.58
.0640.30

4.8910.59%
4.7610.65
4.1210.58
3.9010.35
3.9610.37
4.2040.06

4.65:0.13
4.3710.48
4.0540.59
4.0910.45
3.8810.03
4.1210.23

4.8110.59
5.2811.48
3.7940.39
3.5410.40
3.4940.08
3.7740.04

D Wbs s W W W s W B S WS

-
---

3.5910.54
3.3910.07
3.4910.72

*1LD not in service until October 1992
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Table E-13 -- Continued

Direct Radiation

(Results in Units of mR/30 days t20)

SFDR11* Jan. --- Jul,  ---
WhW Feb. --- Aug. ---
1SFSI Mar. - Sep. --

Apr. - Oct. 4.01%/.88

May - Nov. 3.61:0.47

Jun. - Dec. 4.0720.34
SFDR12® Jan. - Jul,  ---
West Feb. - Aug. “e-
ISFSI Mar. cwn Sep. --

Apr. - Oct. 3.13:0.04

May “e- Nov. 3.19:0.03

Jun, “e- Dec. 4.22%2.29
SFDR13" Jan. - Jul.,  ---
WSk Feb. - Aug. -
ISFSI Mar. —-- Sep. -~

Apr. .- Oct. 3.6410.36

May .- Nov.  3.3520.32

Jun, --- Dec. 3.6510.25
SFDR14* Jan. .- Jul, ---
South Feb. —-e Aug. .o=
ISFS] Mar. - Sep. e

Apr. --- Dct. 3.54:0.46

May .- Nov. 3.4410.12

Jun. - Dec. 3.6810.47
SFDR15** Jan, --- Jul, ==
East Feb. .- Aug. ---
ISFSI Mar. --- Sep. --n
Apr. - Oct. “--
May .o Nov. .-

Jun. - Dec. 3.93#0.84
SFDR16** Jan. “- Jul.,  ---
ISFS] Feb. - Aug. -
. Mar. - Sep. -
& Apr.  --- Oct. ---
May - Nov. “

Jun. -~ Dec., 4.1020.21

*1L0 not in service until October 1992

**1LD not in service until December 1992
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