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During this ' operating pericci'for Calvert Cliffs / Unit' i,and Unit,2, Pediation <

Management Corporations (FDIC) and Baltim'cre .Galj 'andi31ketric Compary (EG&E) s
g ,' |analyzed saanlos from the aquatic,' atmosphnrio sna terrestrial environments.

A total of 1,0b6 analys9s ve.re performed on 73$ enpromental samples' during j
this period.i In additic% BO&E rsonskl aralyzed 612 thermol sesnt , . ,

dosimeters (TLD's) for ambie-4 r did2icn do c'ratee.'A'; Q. , |t~- g 9 _- , ,

Samples from the aquatic enviicnme)bt' includ hy wa,ter, fish, shellfish
:

/; <

i(oysters,'crebs,), and sediment. Bay water was' analysed for tritium, Sr-89, .;

Sr-90, and gama emitting nuclidea. Fish, shellfish,;and r.sdiment were '

analyzed for gama emitting nuclides. Fish bones and sedimest msre also 7
-

b (,analyzed for Sr-89 and Sr-90. 6 ' ' '

r ) \i ;V' ,

Monitoring of. the atmospheric .enyironment included sampling air.,and precipi- !

tation. Air particulates,and ganeous iodine were, collected on glass fiber,

filtersandsilverzeolitebelocularsievecartrippes,respectinly. The y,

particulats filters were ar.alyzed for gross beta racti.vity, and for gama'

,
,

emitting nuclides wnile the molepular sieve' cartridges,werch analyzed for a
1-131. Analyses were made for Sr-89 and Sr-90 on quarterly composited air (

Precipi}3t, ion was analy{ zed for gross beta, H-3, Sr-89,
particulate filters. /,

Sr-90 and gamma emitting nuclides.i _ ]*
'

,

*
Samples from the terrestrial environmen*,' included kgetation, hil, and ground- -

water samples. The vegetation and soil er.mples were analyse'd ffr gamma emit-,

'

*4 ters, Sr-69, and Sr 00. The p;round water sampjes we're analyzed'for H-3 and
* gama emitting nuclides. J 1 /..,

.; ' i>

1 Measurements of external radiation were performed by analyzing TLD's from 13
locations surrcunding the phnt.

'

s

N

i Low levels of various radionuclides were observed in the environment surrounding
j the plant during 1982. Some of these observations may be attributed to the

fallout from recent and past atmospheric rinclear tarting, and 'some may be
directly related to the operation of the plant. With -reference to the later
observations: H-3, Co-58, and Sr-89 vers observed in a few bay water samples
taken from locations 7 and 8; Ag-llQn was observed in both oyster and crab,

samples from all locations and Co-58 and Zn-65 were observed in some oyster
| samples from location 5; Mn-5h, co 60, and Sr-89 appeared in sediment samples
; in a pattern similar to that observed in the past; and Sr-89.was sporadically
|. observed in a few air particulate filter, vegetation, and soil' samples taken

from locations nearby the plant. In all of these cases the activities are lowi

and, consequently, would have very little radiological . impact on the surrounding -
environment.

'

.

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 effluent release data,- on site meteorological data, and appropriateg
i

1
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1 pathways. The results of these dose calcuir,tions indicates

a. a maximum thyroid dose (via inhalation and garden vegetable pathways)
of 0.22 mrem at location 14, which is less than 0 3% of the acceptable

' limit of 75 mrem / year as specified in h0 CFR 190 Environmental
j Radiation Protection Standards for Nuclear Power Operations;

b. a marimum whole body gaw.a dose of 0.03h mrom at 1 xation 18,
,

which is less than 0.2% of the acceptable dose of 25 mrom/ year'

(h0 CFR 190);;

a ==4='= whole body dose (via all liquid pathways) of 0.08 mrea,c.
which is less than 0 5% of the acceptable limit of 25 mrom/ rear
(h0 CFR 190).'

:

Thus it is concluded, based upon the levels of radioactivity ' bserved ando
the various dose calculations perfonned, that the operation of Calvert Cliffs4

Nuclear Power Plant Units 1 and 2 during 1982 did not cause any significant
changes in radionuclide inventory of the surrounding envirorseent or in the
ambient radiation levels of critical pathways.

;

i

;

i
I

*
. .

6 .
.

4

f

4

4

1

'

,

4 W

,

2 |

- . _-- __ -. .- __ .
>

.



.

i |

[
'

.
.

Jcnu:ry 1 Dec mber 31, 1982 1-

Docket Nos. 50-317/318-

-

e ,

B. INTRODUCTION

Baltimore Oas and Electric Company (BG&E) has been conducting a radiological
enviromental monitoring program in the environs of the-Calvert Cliffs -
Nuclear Power Plant since the summer of 1970. Results of the anaIyses of
enviromental samples for the preoperational and operational periods through
December 31, 1981, have been reported in a series of documents (1-18)._

;

this report presents the type and number of samples analyzed, the analyses
performed (see Table 1 for a summary of the surveillance program) and the
data generated durir.g 1982. Interpretatica of the data and conclusions are
presented.

Appendix A summarizes the sample media and relative sampling locations with
respect to the Calvert Cliffs Nuclear Power Plant (Table A-1 and Figure A-1).

'

Figure A-2 shows the location of the Calvert Cliffs Nuclear Site in relation

to the Chesapeake Bay and Southern Maryland. The Calvert Cliffs site is an
operating nuclear generating station consisting of two PWR Units. Unit 1
achieved criticality on October 7,197h, and commenced comercial operation
in May 197$. Unit 2 achieved criticality on November 30, 1976, and went into
comercial operation April 1,1977. Since July 29, 1977, we have been operating
under combined Environmental Technical Specifications for Units 1 and 2 (19).4

Prior to this date, separate Enviromental Technical Specifications (20, 21)
.'. were in effect for each unit.

t'- C. P100 RAM
'

The enviromental surveillance data collected during this reporting period
were compared with that generated in previous periods in evaluating the environ-

i mental radiological impact of the operation of Cal mrt Cliffs Nuclear Power
Plant Units 1 and 2.

'C.1 Objectives

The objectives of the operational radiological environmental program ares

a. To determine whether any statistically significant increase occurs
in the concentration of radionuclides in important pathways,

b. , To detect any measurable buildup of long-lived radionuclides in the
environment,

c. To monitor and evaluate ambient radiation levels,
* d. To verify that radioactivity and ambient radiation levels-

attributable to the plant are within the limits specified in
the Technical Specifications ~(19) and the Environmental''
Radiation Protection Standards as set forth in h0 CFR Part 190.

1

3
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C.2 Sample Collection

| The locations of the individual sampling stations are listed in Table A-1
and shown in Figure A-2. All samples were collected by consultants to, or
personnel of, Baltir. ore Gas and Electric Compaq according to BG&E operating
procedures (22).

<; -

Radiochemical analyses were performed by 181C and BO&B.

Ambient radiation measurements were made by Baltimore Gas and Electric Compay
personnel in accordance with an operating procedure (25). These measurements
were made with thermoluminescent dosimeters as previously described (10).

i

'C.3 Data Interpretation

Analytical data generated during the program are routinely evaluated. In the
interpretation of the data several factors are important ard are discussed
here to avoid repetition in the sections that follow.,

It is characteristic of environmental monitoring data that many asults occur
at or below the minimum detectable level (MDL). In this report, all results
occurring at or below the relevant MDL am reported as being "less than' the

i hDL value.

Annual means, range and typical MDL's are presented for each type of analysis
for every sample media. Results of individual analyses are also presented4

,' - * with applicable standard deviations.-

In the case of gcuma spectrometry, if no activity of a particular nuclide was, ,

found, no average was calculated for that nuclide.' *

| C.h Program Exceptions

No milk samples, vere available during 1982, because tIiere were no milk cows
within five miles of the Plant.

No rooted aquatic plants were found during 1982.
.

Samples of crabs were unavailable during the first quarter of 1982.

Edible _ fish samples were unavailable during the first quarter of 1962, because
the commercial pound nets south of Cove Point were not deployed during tbat
period.

Bay water samples for January 1982 could not be collected. because the Bay
- was icy during that period.

,
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D. RESULTS AND DISCUSSIONS

All environmental samples were either analysed by IRC laboratory procedures
(23) or BO&E laboratory procedures. (2h). The analytical results for this
reporting period, presented in Appendix B and also sununarised on an armual
basis in Table 2, have been divided into four catagories -- aquatic, atmos-
pheric, terrvsstrial environment, and external radiation.

D.1 Aouatic Environment

The aquatic environment currounding the plant was monitored by analysing
samples of bay water, aquatic organisms, and bottom sediment. These samples
were obtained from various sampling locations on the Chesapeake Bay near
the plant.

D.l.a Bay Water

Monthly bay water samples were taken from two locations; the Plant Intake
area (location 8), and the Plant Outfall area (location 7). These samples
were analysed for H-3, gama emitters, and Sr-89 and Sr-90.

Monthly analyses for H-3 in these samples exhibited concentrations ranging
from <121 to 572tllh pCi/l for location 7 and from <119 to 3092117 pCi/l
for location 8. Most of the H-3 results observed in samples obtained from
both locations were less than the min 4== detectable limit. The few positive ;

- * .

results observed in these samples are similar to the results observed in both
the preoperational (6) and previous operational periods (18).,

Monthly analyses for gamma emitters in these samples showed only the detect-
able concentration of Co-58 at 5.1-1.1 pCi/1 in the May sample from location
7. The presence of Co-58 in this sample is probably plant related.

Quarterly analyses for radiostrontium showed a single detectable concentration
of Sr-89 (viz., 1.311.2 pCi/1 in the first quarter composite sample from
location 8), and a single detectable concentration of Sr-90 (viz., 1 9 0.71
pCi/1 in the second quarter composite sample from location 7). The detectable
concentration of Sr-89 is similar in magnitude to that observed in prior
operating periods (18) and may be related to plant operation. The Sr-90
concentration is comparable with concentrations observed during the preopera-
tional (6) and previous operational (18) periods, and *.L probably due to
residual fallout from past nuclear weapons testing.

D.1.b Aquatic Organisms

Quarterly samples of aquatic crganisms were taken from five locations; the
pound nets south of Cove Point (location 1), Kenwood Beach (location 3),

'

Rocky Point (location h), Camp Coney (location 5) and Plant Intake area-

(location 8). The edible portions of these samples were analyzed for gama
emitters, and samples of fish bones were analyzed for Sr-89 and Sr-90.

5

____ _ _ . .
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4' Quarterly analyses of some of the fish samples conected during the seconde.

and third quarters from location 1 showed detectable concentrations of.Cs-137
in the range of 1016 to 1717 pCi/kg. This range of results is similar to

Lthe ranges previously observed in both tho'preoperational (6) and prior
,

operational periods (18). .

Quarterly analyses for gama emitters in shenfish samples fmm an sites
exhibited detectable concentrations of Ag-hor., primarily in the third.and
fourth quarters of the year. Ibr crab samples the Ag-nom concentrations

; ranged from 1716 to 6911h pCi/kg, and for oysters the Ag-U Om ranged from
n15 to 53212h pCi/kg, .with the highest concentrations observed |at location

,

5 In addition to Ag-110m, the activation products Co-58 (a single-quarterly
value of 21110 pCi/kg),and Zn 65 (ranging from 53117 to'73127 pCi/kg) were4

; also observed in oyster samples from location 5. The. concentration levels
. of these radionuclides are similar to levels' observed in previous years
|' (15-18), and their presence is probably plant-related. :

,

1 Quarterly- radiostrontium analyses of the bones of fish samples 'showed no
detectable concentrations of Sr-89 Strontium-90, on the other hand, was

,

observed in most samples in the range of 1511.3 to h.hth.1. pCi/kg. These4

_

| results seem to fan into the same general pattern as observed in both the- ,

| preoperational (6) and previous operational periods (18).
,

j D.1.c Sediment
! *

. .

Quarterly sediment samples were taken from four locations; Camp Conoy-

(location 5), Long Beach (location 6), Plant Intake area-(location.8),
.' and Plant Outfan area (location 7). N se samples were analyzed ~for.

| gama emitters and Sr-89 and Sr-90.

! Quarterly analyses for gamna emitters in these ' samples revealed the pasence
E of the following radionuclides: Cs-137 in au samples from a11' locations,
, ranging from h0135 to 10o5286 pCi/kg; Co-60 in most of the samples from all
! locations, ranging from 38122 to 380191 pCi/kg; Nb-95, Zr-95, and Co-lkh

sporadically present in samples obtained in the first quarter of the' year;I.

and Mn-$h present in the first quarter sample taken from location 6 at a
concentration of h81h8 pCi/kg. The ranges of Cs-137 concentration exhibited:'

; are similar to the ranges observed in.the preoperational (6) and previous
; operational (18) periods.- In addition, the presence. of Nb-95, Zr-95,. and-

Ce-lhh in samples obtained exclusively in the first quarter of the year is
probably related to past nuclear. weapons ~ testing,isince these~ radionuclides
are typical of the " main fan out nuclides" and the pattern of their appearance-

|- fonows the trends observed in the previous reporting periods (16-18).- On .
the other hand, Mn-5h and Co-60 are among the activation products: released'

in routine radioactive discharges. The' concentrations of these activation.
products are similar to those observed in prior operational periods _(18).,

.,
. -.

Quarterly radiostrontium analyses of the sediment samples'showed only a.
single detectable concentration of Sr-89_(vis., 1261100 pCi/kg in the second'

.

,'- _ uarter-sample from location 8) .and two detectable concentrations of Sr-90q

6-
- .

*

~
.
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' (viz., 62127 pCi/kg in the 'second quarter sample from location 6 and L0i38

pCi/kg in the second quarter sample from location 7). The.Sr-89 result
may be related to plant operation, whereas the Sr-90 results are similar
to the results observed in both preoperational (6) and previous operational
-(18) periods and are most probably due to fallout from past~ nuclear weapons
testing.

;

D.2 Atmospheric Environment,

: The atmospheric envirornnent was monitored by analysing samples of air partic-
ulate filters, silver soolite cartridges, and precipitation samples. 'These

,

samples won collected from various locations surrounding the plant.

i D.2.a Air Particulate Filters
)

' Weekly composite air filters were collected from seven locations; On Site
>

1 (location 17), On Site (location 18), Knotty Pine (location 19), Lunby
; (location 20), Long Beach (location 21), Cove Point (location 22), and
| Taylors Island (location 23). These samples were analysed for beta ' activity,

gamma emitters, and Sr-89 and Sr-90.,

Weekly analyses for beta activity on air particulate filters revealed that
the annual range of data for each site was much lower than the ranges exhibited*

| in previous years (16-18). This is most probably due to a gradual dec mase
of= fallout from past nuclear weapons testing. The current ranges are similar4 . .-

' to those observed prior to the first of a series of nuclear detonations con-
' ducted by the People's Republic of China (12).
!- September 26, 1976.).

. (The first test occurred on'
*

,

Monthly analyses for gasma emitters showed no detectable concentrations of,

any fission or activation by-products.

i Quarterly radiostrontium analyses of_ air; particulate filters exhibited the
! sporadic presence of both Sr-89 and.Sr-90 in detectable concentrations which
! are at or very near the MDL for this type of analysis. Though these results

may be related to past nuclear weapons testing, they'may also-be related.in'
part to plant operation.

D.2.b Air Iodine,

Weekly composite radioiodine samples were collected from five locations;
; On Site (location 17),. On Site (location 18), Lusby (location 20),. Cove

.

Point (location 22), and Taylors Island (location 23).
. ,

'

b'
. l

Radioiodine analyses performed on the samples from all-locations exhibited |
no detectable concentrations of I-131. '

: <

D.2.c Precipitation
;

*
Monthly composite precipitation samples were collected from one site, On-
Site (location IS),' and were analyzed for gross beta,- H-3, gamma emitters,
and Sr-89 - and Sr-90.

7'
4

4
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Monthly analyses for beta activity in precipitation samples revealed that*

the annual range of data for this location was less than the ranges of
recent years (13-18) and similar to the ranges observed prior to the
September 26, 1976, nuclear weapons testing conducted by the People's
Republic of China (12).

Quarterly analyses for H-3 in composites of these samples revealed no
detectable concentrations of this radionuclide.

Monthly analyses for sacr.a emitters showed no detectable concentration of
any fission or activation products.

Quarterly radiostrontium analyses of the composited precipitation samples
showed no detectable concentrations of Sr-89 and only a single detectable
concentration of Sr-90 (viz., 0.510.3 pCi/l in the second quarter sample).
This single detectable concentration is similar to the results observed in

both the preoperational (6) and previous operational periods (18) and is
most probably due to fallout from nuclear weapons testing.

D.3 Terrestrial Environment

The terrestrial environment was monitored by analyzing samples of vegetation,
soil, and well water. These samples were collected from various sampling
locations near the plant.

.
" ~

D.3.a Vegetation

Vegetation samples were collected from three locations; On Site (location..

1h), a nearby farm (location 15), and another nearby farm (location 16).
These samples included corn, hay, tobacco, and wheat. They were analyzed
for gamma emitters and Sr-89 and Sr-90.

Analyses for gamma emitters in these samples revealed the presence of detect-
able concentrations of Cs-137 in two of the vegetation samples (viz., 37113
pCi/kg in the November tobacco sample from location 1h and 1815 pCi/kg in
the November soybean samples from location 16). These results are similar
to what was observed in previous operational periods (18) and are probably
the result of fallout from past nuclear weapons testing.

Radiostrontium analyses of vegetation samples showed t,hree detectable con-
centrations of Sr-89 (viz., 31110 pCi/kg in the July broccoli sample from
location lb, 3211h0 pCi/kg in the November hay sample from location 15 and
50iL5 pCi/kg in the November hay sample from location 16). The analyses
also showed detectable concentrations of Sr-90, ranging f.com 17 h to 900+1h01
pCi/kg, in most of the samples analyzed. The Sr-89 results may be related
to plant operation; whereas the Sr-90 results seem to fall within the same
Eeneral patterns observed in previcus years (16,17,18) and are most probably. '

attributable to tallout fron past weapons testing.

D.3.b Soils

Soil samples were taken semiannual 17 from three On Site locations; 11,12,
and 13. These samples were analyzed for gama emitters and Sr-89 and Sr-90.

8
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Analyses for gamma emitters revealed the presence of Cs-137 in most of these
samples, ranging.from LOO 126 to 250137 pCi/kg.- In addition, a single detect,-
able concentration of Nb-95 (52131 pCi/kg) was observed in the sample from
location 13 obtained during the first semiannual sampling period. Both of
these radionuclides are probably due to the deposition of fallout fremt past

*

nuclear weapons testing.

Radiostrontium analyses of the soil samples ~showed two detectable con:entra-
tions of Sr-89 '(viz.,103187 ard 1h0176 pCi/kg in the March samples from
locations 11 and 13 respectively) and two detectable concentrations of Sr-90-
(viz., ll7th8 in the March sample from location 12 and 88th3 in the December
sample from location 11). The Sr-69 results'may be related to plant operation.-
The Sr-90 results are similar to the results observed in both the preoperational-
(6) and previous operational.(18) periods and _ are probably related to fallout
from past nuclear testing.

D.3.c Well Water;

.

Quarterly well water samples were collected from five locations: Chesapeake
Country Club (location 2), On Site (location 10), Long Beach (location 21),

! and White Sands Club (locations 25A and 25B). These samples were analyzed
for H-3 and gamma emitters.

Quarterly analyses for H-3 and gamma emitters in these samples showed that,

- - no detectable concentrations of any fission or activation by-product were*

present.
,

'

D.h External Radiation- -

! Thermoluminescent dosin.eters were collected monthly from 13 locations sur-
rounding the plant, namely: Plant Outfall (location 7), On Site (location
17), On Site (location 18), Knotty Pine (location 19), Lusby (location 20),

| Long Beach (location 21), Cove Point (location 22), Taylors Island (location
23), On Site (location 2h), White Sands Club Sign (location 25), St.' Leonard.

F (location 26),-Solomons Island (location 27), and Bertha Church (location 28).
-The dosimeters were read for external radiation dose rates in mR.,

.
The TLD data for each site are compiled in Table B-13 and are presented on

! an annual basis in Table 2. The means and ranges expressed in-Table 2
were compared with the means and ranges for the span of years from 1978 to ,

1981 (15-18). This comparison revealed that the means and ranges for.1982 '

were similar to those observed in tha four preceding years.,

i

E. CONCLUSION

Detectable concentrations of radionuclides were occasionally observed in
% samples from various locations during the year. Some of these. observations

may be attributed to the fallout from atmospheric nuclear weapons testing l
conducted in October 1980 ard in previous years, and some may be dirsctly

'
| related to the operation of the plant (e.g., H-3, Co-58,_and Sr-89 in bay.
, . .

9-
,

!
.

-
, . .. .. - - - . _,-w . - , - - ,.,,,~ ~, , m, 4 ,



__

|

January;1L- December 31, 1982 I.

Docket Nos. 50-317/318 |.

l

'

water; Co-58, 2n-65, ard Ag-11(h in shellfish samples; Mn-$hi Co-60 and+

Sr-89 in sediment; ard Sr-89 in air filter, vegetation, and soil samples).
' In all cases, the concentrations observed are low and, consequently, would

.have insignificant radiological impact on the surrounding environnent.

In order to assess the plant's contribution to the ambie'nt radiation . .

levels of the surrounding envirorment, dose calculations were performed using
the plant's affluent release data, on site meteorological data, and appropriate
pathways. The results of these dose calculations indicates

a. a maximum thyroid dose (via inhalation and garden vegetable pathways)
of 0.22 mrem at location ik, which is less than 0.3% of the acceptable
limit of 75 mrem / year as specified in 40 CFR 190 Environmental-
Radiation Protection Standards for Nuclear Power Operations;

b.~ a maximum whole body gamma dose of 0.03h arem at location 18,
which is less than 0.2% of the acceptable dose of 25 mrem / year
(ho CFR 190);

'

c. a maximum whole body dose (via all liquid pathways) of 0.08
mrem, which is less than 0 5% of the acceptable limit of
25 mrea/ year (h0 CFR 190).

Thus it is concluded, based upon the levels of radioactivity observed and
. . the various dose calculations performed, that the operation of Calvert Cliffs

Nuclear Power Plant Units 1 and 2 during 1982 did not cause ary significant
changes in the radionuclide inventory of the surrounding environment or in -

*
the ambient radiation levels of critical pathways.' - .

!
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'TAELE 1
,

SYNOPSIS OF THE 1962 CALVERT CLIFFS NUCLEAR IUn'ER PLANT RADIOIDGICAL ENVIR0hT.EITIAL EONITORIEG PROGRAM
Docket Nos. 50-317/318

SAMPLE SAMPLING * NUMBER OF hm ANALYSIS * 'h m
TYPE FREQUENCY LOCATIONS COLLECTED ANALYSIS FREQUENCY PERF0flMED

i

; AQUATIC ENVIRONMEhT
.

- Bay Water M 2 22 H-3 M 22
Gama (GeLi) M 22

i Sr-89 QC 8
Sr-90 QC 8

Fish (1) Q 1 8 Flesh
i Gaauna (GeLi). Q 8
'

Bones
Sr-89 Q 8
Sr-90 Q 8

Shell Fish (2I Q h 17 Flesh
_(crabs, Oysters) Gamma (GeLi) Q 17

t Botteen Sediments Q h 16 Gama (GeLi) Q 16
Sr-89 Q 16-

Sr-90 Q 16.

Rooted Aquatic (3)
i

Gamua (GeLi) 2/APlant Spring & 1' - -
,

Fall Sr-89 2/A -
,

. Sr-90 2/A -

1-

11

4
.
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TABLE 1 (CONTINUED)

SYNOPSIS OF THE 1982 CALVEIR CLIFFS NUCLEAR POWER FIANT RAE10IDGICAL ENVIROl@!EFEAL MONITORING PROGRAH
Docket Nos. 50-317/318

i

'

SAMPLE SAMPLING * NUMBER OF NUMBER ANALYSISa NUMBER

TYPE FREQUENCY IDCATIONS COLLECTED ANALYSIS FREQUENCY PERPOf9EED

ATMOSPHERIC ENVIROW1EhT

AirIodine(b) . W 5 260 1-131 w 260

Air Particulates(5) W 7 36h Gross Beta W 36h
Gama (GeLi) MQ Sh,

Sr-89 QC 28
Sr-90 QC 28

Precipitation (0) Continuous 1 12 H-3 QC h
Gmas Beta M 12-
Gama (GeLi) M. 12

,

St-89 QC h.

Sr-90 QC h'

TERRESTRIAL ENVIIONMDIT

Vegetation (7) At Harvest 3 13 Gama (Nal) A 13
*

..

Sr-89 A 13.

Sr-90 A 13 -

'

Soil SA' 3 6 Gama (GeLi) SA 6
Sr-89 SA 6 -

Sr-90 'SA 6

'

.

12

:i
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TABIE 1 (CdNTINUED)
I'

SYNOPSIS OF THE 1982 CALVERT CLIFFS NUCLEAR POWER PLANT RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
~ Docket Nos. 50-317/318

'

,

SAMPLE SAMPLING * NUMBER OF NUMBER ANALYSIS * NUMBER
TYPE FREQUENCY IOCATIONS COLLECTED ANALYSIS FREQUENCY- PERFORMED

TERRESTRIAL iMVIRONMEhT (CONT.)

Ground Wster Q $ 20 H-3 Q 20
Gassna (GeLi). Q 20

F

'

' External Radiation M 13 612 TLD M 612

, * W - weekly, M - monthly, Q - quarterly, SA - semi-annual, A - annual, C - composite

(1) Edible species are sampled when available.
| - (2) The location of crab samples may vary depending upon their availability.

. (3) Sampling may be intermpted .when no rooted aquatic plants are available.
(la) The collection. devices contain silver soolite.

| (5) After a =1=4== decay period of 72 hrs, beta counts are perfomed. Gasuna spectrometry
.is performed on acnthly composites of weekly samples. Strontium-89 and -90 analyses are perfomed,

' on quarterly composites of weekly' samples.
(6) All analyaes subject to ' sufficient sample collection.
(7) Predominant food crops (corn & emall grains) are sampled when available.

i

.

f
j

9

i 13

|
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TABIE 2

ANNUAL Sb....t OF RADI0 ACTIVITY IN THE ENVIRONS
OF THE CALVERT CLIFFS NUCLEAR POWER PLAh7 *

UNITS 1 AND 2 (JANUARI - DECDGER,1982)

Docket Nos. 50-317/318

Sample Typical Anrmal Results
Type Site Radioactivity MDL's hean (f)* Range ***

Aquatic Envirorment pCi/1
Bay Weter. 7 Plant H-3 122 3h6 (2/11) (119-572)

Outfall Sr-90 07 19 (1A) (<0.h-1 9)

8 Plant H-3 122 309 (1/11) (<119-309)
Intake Sr-89 2.0 13 (IA) (< 0 5-1 3)

Fish :;)Ci/Kg (Wet)
Bluefish 1 Cove Point Sr-90 5 a.5 (3/5) -

Cs-137 13 1h (2/5) (<13-17)

Flounder 1 Cove Point Sr-90 5 10 (1/1) '(<5-10)

Sea Trout 1 Cove Point Sr-90 5 2.8 (2/3) -

Cs-137 13 10 (1/1) -

|'

Shellfish pCi/Kg (Wet) |
Crabs 3 Kenwood Ag-110s 12 17 (1/h)

-

(<12-17) i
Beach ** I

.

Crabs k Rocky Point Ag-110s 12 33 (2A) (<12-h2)

Crabs e 8 Plant Intake Ag-110s 12 63 (2A) (<12-63) I
';

N

-
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TABIE 2 (bNTIMUED) ,

I

Samp1m Typical Anmal Results
Type Site Radioactivity . MW s Mean (f)*- Range ***

Shellfish.(continued) pCi/Kg (Wet)
Oysters 3 Kenwood Ag-110m 12 16 (2/h) (<12-2h)

Beach **

Oysters 5 Camp Conoy Co-58 17 21 (1A) (<17-21)
zn-65 3h 6h (3/h) (<3h-73)
Ag-110s 12 26h (h/h) (<12-532)

.

Botten Sediment
' pCi/Kg (Dry)

5 camp conor co 60 69 lel (h/4) (<69-253)
358 (hA) .

-Cs-137 -

Ce-lhh 18h 831 (1A) (<18h-831)

6 Long Beach ** En-5h hh h8 (1/h) (<hh-h8)-
co-60 69 206 (3A) (<69-292)-

Sr-90 78 62 (1/h) --

73h (hA)co-137 . - --

'

Co 60 69 90 (3/h (<69-107).7 Plant
.

Outfall Sr-90 52 ho (1A -
._

Nb-95 61 62 (1/h) (<6162)
'

. , .

- Zr-95 83 273 (IA) (<83-273)
h63 (.hA) !cs-137 --

Co-lhh 18h 165-(1/h) -
.

.

8 Plant Co-60 69 380 (IA) (<69-380)*

'

Intake Sr-89 171 126 (1A) -
-

'

2h6 (h/h) ;.ca-137 --

1.-

|

,

''
a.
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TABLE 2 (dorfINtmD)
' '.- [a .'

) !

.r

Sample 1|ypical Annual Results I
Type Site Radioactivity .MII,'s Mean (f)" Rangemee

.

- Atmospheric Envirormient 10~2 pCi/m3
Air Particulates

17 On Site Gross Beta O.2 1.2 (50/52) (<0.2-3.0)
Sr-90 0.3 0.2 (1/3) -

, .

18 On Site Gross Beta 0.2 .1.3 ($1/52) (< 0.2-2.6)
Sr 49 0.6 .O.3 (1/h) -

19 On Site Gross Beta 0.2 1.h(52/52) (< 0.2-3.0)'

Sr-89 0.3 0.h (1/h) (< 0.3-0.h )*

i.

20 Lusby Gross Beta 0.2 1.h (51/52) (< o.2-3 0)

21 Long Beach Gross Beta 0.2 1.3 ($2/52) (< 0.2-3.2 )
Sr-89 0.5 0.2 (1/3) -

Sr-90 0.2 .0.2 (1/3) -
-

'

22 Cove Point Gross Beta 0.2 1.6 ($2/52) (< 0.2-3 2)
i Sr-90 0.3 0.3 (1/3) - ,

23 Taylore Gross Beta 0.2 1.2($1/52) (< o.2-3 1) .

1aland** Sr-89 0.5 0.5 (1/h) ,

+-

i

p01/1 |
Precipitation

IS On Site Gross Beta O.2 6.1 (12/12)' (<0.2-11)
Sr-90 0.5 0.5 (1/h) - -

I
.

.

'
.

(.

!

:

'
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TABIE 2 (b0lffINUED)
,

i
!

- Type Site Radioactivity FJL's_ Mean (f)* Rangeose
~|Smuple Typical An==1 Beruits

|

Terrestrial Environment pCi/Kg (idet)! Vegetation
Lettuce lh Old Bay Fam Sr-90 8 795 (1/1) - (<8-795 ).

Broccoli lh Old Bay Fam Sr-89 75 31'(1/1) - -

Cabbage lh Old Bay Fam Sr-90 8' 17 (1/1) (<8-17)

Swiss Chard 1h Old Bay Fam Sr-90 8 57.(2/2) (<8-66) .

Tobacco lh Old Bay Fam Sr-90 8 35 (1/1) (<8-35)
Cs-137 17 37 (1/1) (<17-37)

'

- Hg 1h Old Bay Farm Sr-90 8. 135 (1/1) (<8-135)

Hry 15 Fam Sr-89 75 321 (1/1) (<75-321)
,,

-
*

Sr-90 8 1h3 (1/1) (<8-lh3) .

Tobacco 15 Fam Sr-90 8 900 (1/1) (<8-900) .

Hay 16 Fum Sr-89 75 50 (1/1) -

Sr-90 ' 8 135 (1/1) (< 8-135) -

(<8-127)Soybean 16 Fam Sr-90 8' 127(1/1) <

Cs-137 17 18 (1/1) (<17-18)' -
.

TIbacco 16 Fam Sr-90 8 28 (1/1) (< 8-28)
.

O

!
17

|

.
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TABLE 2.(.00NTINUED) . j..

Sample
'

typical Anrmal Results,

Type Site Radioactivity MII.'s _ Mean (f)* Rangeme+

Tcrrestrial Envirorsnent ,

(Contirmed) ,

pCi/Kg (Dry).
Soil

.11 On Site Sr-89 <71 103 (1/2) . (<71-103)-
Sr-90 <h7 88 (1/2) (<h7-88) .

196 (2/2)cs-137
-

-

12 On site Sr-90 <27 117 (1/2) (<27-117)'

100 (1/2).

cs-137 -
-

,
.

13 on Site Sr-89 <51 1ho (1/2)' (<51-lh0)
ht-95 <35 52 (1/2) (<35-52)

192 (2/2)cs-137 --

ce-lhh 1h2 h27 (1/1) ( <1h2-h27)

'.
Mr/30 daysExternal Radiation . .

,

| 7 Plant
-Outta11 3.0h (10/12)' (2.h5-3.65) -'

r
h.63 (12/12) (h.37-5 21)17 On Site ,

.

18 On Site h.28.(12/12) (3 77-5.10)

19 Knotty Pine 3.87 (12/12) (3 554.32)

20 Lusby 3 92 (12/12) (3.63 4 .31) ,

21 Flag Harbor h.09 (12/12) (3.72 4 .69) -|
~

22 Cove Point 3 91 (12/12) (3'.5h4 57)

-

3

18 1

i .
'

: I
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TABLE 2 (dONfDIDED)
E
-

Typical Anmal Results[ 3,,pi,
.

E Type Site Radioactivity M5Js Mean (f)* Range ***

i-

L External Radiation
g (continued) Mr/30 days ****

E 23 Taylors
n Island ** 5.36 (12/12) (h.79-6.50).
_

- 2h On Site h.99 (12/12) (h.59-5.60)

i 25 mite Sands Club Sign h.59 (11/12) (h.35-b.86)
o

$ 26 St. Isonard h.02 (12/12) (3.69-h.hh)
.

[ 27 solomons 3.80 (12/12) (3.hh-h.20)

[ 28 Bertha h.33(12/12) (3 99-5.06)
=

_- ,

=
N e

'
- * Mean encompasses only detectable quantities; fractions in parenthesis represent the proportion ofE
- detectable quantities to total quantities in a data set. For External Radiation, the fractions

. represent the proportion of TLD's recovered to the total placed in the field.
L ** Control locations.
; *** Minimum observable to mari== observsd. -

,

| **** Minimum to mari== observed.
r

5
-

-

h
=

I 19
,
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'APPENDII A

~ Apperulix A contains information concerning the environmental samples which
were collected during the period January 1,1982 - December 31,1982.

Sampling locations and specific information about the individual locations
are given in Table A-1. Figure A-2 shows the locations of s714nn stations
with respect to the plant site. Figure A-1 shows the location of the Calvert,

| Cliffs Nuclear Power Plant with respect to Southern Maryland and the Chesapeake
Bay.
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* TABII: A-1
.

IDCATIONS OF ENVIP.ONMENTAL SAMPLIhG STATIONS
FOR THE CALVERT CLIFFS NUCLEAR POWER PLANT: .

.

Docket Nos. 50-317/318

DISTANCE * DIRECTION
STATION DESCRIPTION (FEET) (SECTOR)

1 Pound Nets South of Cove Point 38,000 SE
2 Chesapeake Country Club 20,000 SSE

3 Kenwood Beach 35,000 NNW
h Rocky Point 10,000 NNW

5 Camp Conoy 3,000 SE
6 Long Beach 15,000 NNW
7 Plant Outfall Area 2,500 NE
8 Plant Intake Area 5,000 E

10 Onsite Well 600 SE
11 On Site 1,300 WNW
12 On Sito 1,600 WSW
13 On Site '2,h00 SSE
lh Cultivated Field on Site 1,200 W
15 Fam -2h,000 WSW
16 Fam 22,000 SW
17 On Site 1,200 NW.

18 On Site 2,000 SE
*'

19 Knotty Pine ** 8,900 WSW

*
,

20 Lusby 9,900 SSW.

21 Long Beach lh,000 NW
22 Cove Point 2h,000 SE
23 Taylors Island h0,000 ENE
2h On Site 1,800 NW
25 -White Sands Club Sign 7,300 WSW
26 St. Leonard 27,000 NW
27 Solomons h2,000 S
28 Bertha 17,000 S
29 Flag Ponds 7,500 NW
30 Store (Lusby) 9,900 SSW
IS On Site 1,h00 SSW
PS Plant Site h,600 NNW

* Distance measured from plant vent.

.

** This location is now under a new management with.*
a new name . "Giovanni's"...
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FIGURE A-1 1

1
Map of Southern Maryland and Chesapeake Bay Showing

Location of Calvert Cliffs Nuclear Power Plant
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APPIDIDII B
..

: .-

! Data Tables

'*' Appendix B is a presentation of the analytical results of the 1982
Calvert Cliffs Nuclear Power Plant Radiological Envirormiental-

' Monitoring Program.
|

TABLE NO. TABLE TITLE - PAGE
.

B-1 Concentrations of Tritium, Gasuna hitters, and
Strontium-89 and .-90 in Bay Water---------------------- 20'

B-2 Concentrations of Gama Emitters and Strontium-89,

and -90 in Flesh and Bones of Edible Fish-----------. 29

B-3 Concentrations of Gamma Emitters in Shellfish Samples-- 30

B-h Concentrations of Gamma Enitters and Strontium-89
and -90 in Bottom Sediment----------------------------- 31

}. B-5 Concentrations of Iodine-131 in Filtered Air---------- 32
i
' B6 Concentrations of Beta Emitters in Air Particulates---- 3h

B-7 Concentrations of Gama &nitters and Strontium-89
and -90 in Air. Parti culates---------------------------- 36;

;

- B-8 Concentrations of Beta and Gasuna Emitters and
Strontium-89 and -90 in Precipitation - Station IS.

I (OnSite)---------------------------------------------- 37
, . . - .

i

i B-9 Concentrations of Gama Emitters and Strontium-89
: and -9 0 in Ve ge tation---------------------------------- h0
!
I B-10 Concentrations of Gas.a Emitters and Strontium-89
4 and -9 0 i n So il------------- -------------------------- hl
i

| B-ll Concentrations of Tritium and Gama Emitters in Ground
! Water------------------------------------------------ h2

B-12 Typical MDL's for Gamma Spectrometry------------------- h3

: B-13 External Radiation-------------------------------------. h5

!

i

'

,
,

.e
~

$
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~ TABLE B-1
~'

..

~ CONCENTRATIO!.S OF TRITIUM, GAFD4A EMITTERS, AND
STN0hTIUM-89 AND -90 IN BAY WATER

' (Results in Units of pCi/1 1 26),

Station Gaiana
Date No. H-3 Emitters Sr-89*- Sr-90*-

.

-1/82 7 ** **
8 ' ** **

2/19/82 7 <121 ***- <3.5 <1.6
8 <120 *** 1.311.2 <0.6

3/10/82 7 <121 ***
8 el19 ' ***

h/22/82 7 <121 ***
6 <122 ***

15/17/82 7- 572-41h *** <3.7 1 9 0.7
8 4120 *** < 2.8 41.1

6/22/82 7 4121 ***
,

8 <120 ***

7/20/82 7 119111h ***
~

8 3091117 *** '

8/23/82 7 4121 *** 41.5 <0.h
8 <121 *** <1.5 <0.h

9/20/82 7 4121 ***
*

, - 8 4123 ***

'

10/27/82 7 <122 ***,

8 <123 ***'*

11/16/82 7 e122 *** 4.h 40.h
i 8 4123 *** 4.5 < 0.h

12/1h/82 7 <12h ***
8 <12h ***

|

|
t

|

* Analyses done in quarterly composites of monthly samples.
** Samples unavailable.

*+* Cobalt-58 was observed in the May sample from location 7 at
1a concentration' of 5.1 1.1 pCi/1. Naturally occurring K-ho

! was observed in all camples. All other gamma emitters not
| cited were <MDL; typical MDL's are given in Table B-12.
!

!

*
.

I

I

a
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I~ TABLE B-2 ,

- -CONCENTRATIONS OF GAMMA EMlTTERS* AND STRohTIUM-89
AND -901N FLESH AND BONES OF FISH
(Results in Units of pCi/kg i 26)' -

|
*

Station Sample Sample
,

Date Type Cs-137 Sr-89 Sr-90No.
i

1 First ** ** ** **
4

(Pound Nets Quarter
South of
Cove Point)

1
.

1 6/15/82 Bluefish 17 7 438 45 5
1

1h.1 3.81 7/06/82 Bluefish eMDL 431
4 Sea Trout 4MDL eh8 4 6.h

8/09/82 Bluefish 1115 41h h.hth.1
Sea Trout 1016 425 1.511 3

1 10/12/82 Bluefish 4MDL e17 5th
i Flounder 4MDL 419 loth
j Weakfish 4MDL 418- e 3.8
-

1

. -

j ..

i
d

!

| * Naturally occurring K-h0 was observed in all samples. All other gamma
; emitters not cited were 4MDL; typical MDL's arn given in Table B-12.
i

j ** Samples unavailable.

4

d

4

.

,

) '. i

i
-

,

*
e

!

t

I
'
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'~

TABLE B-3 *

"

CONCENTRATIONS OF GA)StA EMITTERS * IN
SHELLFISH SJMPLES*

*

(Results in Units of pCi/kg (Wet) t 26),.

,

!

Station Sample Sample
No. Da_te Type Co-58 Zn-65 Ast-11(h

! 3 First
4

(Kenwood Quarter Crabs ** ** **

| Beach 3/10/82 Oysters 4ME <MDL eMDL
Control 6/15/82 Crabs .MDL <MDL <ME

I
Location) 6/01/82 Oysters eMDL <MDL <MDL

8/15/82 Craba eMDL eMDL 1716
i 8/27/82 Oysters (MDL <ME 1216
| 10/05/82 Crabs <MDL <MDL 4MDL
'

11/18/82 Oysters 4MDL <MDL 2h-40
4

h First,

(Rocky Quarter Crabs ** ** **,

i Point) 6/15/82 crabs 4MDL <ME <MDL
; 8/15/82 Crabs <MDL <ME h2111

10/05/82 Crabs <MDL <MDL 2h!12
: -

! 5 3/10/82 Oysters <MDL <ME 1h15
I (Camp 6/01/82 Oysters < ME 53117 1125
1 ~- Conoy) 8/27/82 Oysters 21110 73127 h96119
; 11/18/82 Oysters <ME 65127 53212h
; .

|* 8 First
'

(Plant Quarter Crabs ** ** **2

i Intake) 6/15/82 Crabs <MDL <MDL <ME
i 8/15/82 Crabs <MDL <MDL 57116
| 10/05/82 Crabs <ME <MDL 169 1h
;

i,

j * Naturally occurring K-h0 observed in all samples. All other gasma emitters
i not cited were <MDL; typical MDL's are given in Table B-12.

3 ** Samples unavailable.

!.

i

!

*
;.

!
.

!
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-TABLE B-b
CONCENTRATIONS OF GA)StA EMITTERS * AND

-

STRDNTIUM-89 AND -90 IN BOTTOM SEDIMENT
* (Results in Units of pCi/kg (Dry) 126)
,

Station
Na. Date Sr-89 Sr-90 Mn-5h Co 60 Nb-95 zr-95 cs-137 co-1LL'

-

5 3/10/82 <160 <69 4ME 25326h <ME <ME hh1165 831+196
(Camp 6/01/82 <199 <57 eMDL 2n150 <MDL <MDL 271thh eME
Conoy) 9/2h/82 42n <5h eMDL 220266 <MDL *MDL 61918h 4MDL

: 10/27/82 <17h e56 <MDL 38122 <MDL <ME 99229 < MDL
,

6 3/10/82 42h3 4109 h8th8 130157 4ME <MDL 617 70 <ME1
(Long 6/01/82 420h 62127 eMDL 4MDL <MDL <MDL 765180 4MDL
Beach 9/2h/82 4228 <58 4MDL 196160 <MDL 4MDL 8761 2 <MDL9
Control 10/27/82 4197 466 <ME 292177 <MDL <MDL 677+75 <MDL
Location)

,

,

'

7 3/10/82 -<1h6. <56 <MDL 107255 62259 273+108 h58155 1651152
(Plant 6/01/82 <202 h018 <MDL 721h8 4DL 4MDL 350152 <MDL3
Outfan) 9/2h/82 <208 <52 <MDL <ME eMDL eMDL 1005+-86 <ME

10/27/82 <n5 eh9 <MDL 91237 <MDL <MDL ho*35 e-MDL

8 3/10/82 <25h <28 <MDL <ME <MDL <ME 155231 eMDL
(Plant 6/01/82 1261100 <38 eMDL < MDL <MDL <MDL 2591h0 <MDL
Intake) 9/2h/82 <1h3 <35 <MDL <MDL <MDL <MDL h512h <MDL

10/2h/82 <n? <50 < MDL 3801 1 eMDL eME 52h271 <MDL9.-

j

..

:

i

cNaturally occurring K-h0, Ra-226, and Th-232 were observed in samples. All other
emitters were <MDL; typical MDL's are given in Table B-12.

i

.,

*

O

9

,

31
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TABLE-B-5
''

~

CONCENTRAT10NS OF I-131 ' FILTSRED AIR
, _ (Results in Units of lo pCi/m> 126)

, .

Cove Taylors
Start Stop on Site on Site Lusby Point Island * 1

Date Date #17 #18 #20 #22 #23- j'

| 1/0h/82 1/11/82 <3 9 ** 4.0 e6.0 42 9
1/11/82 1/18/82 4.2 4.0 <3.9- <6.1 <3 9 j,

I 1/18/82 1/25/82 <3.6 4.h <3 9 <h.7 <3.7
1/25/82 2/al/82 4.0 <h.2 4.1 <6.3 < h .o,

i, 2/01/82 2/08/82 <3.9 e h.1 <3.h <6.2 < h.7
2/08/82 2/16/82 <3 7 <3.5 < 3.6 <5 3- < h .2

4

! 2/16/82 2/22/82 4.5 <h.5 < h.7 <7 0 < h .1

i 2/22/82 3/01/82 <3 9 <3.8 <h.o <5.9 eh.5

! 3/01/82 3/08/82 <3 0 < h .1 <3.8 <6.1 45 0
1 3/08/82 3/15/82 <3.9 <3.h <3.9 <h.o eh.7

3/15/82 3/22/82 <3.9 4.1 < h .1 <6.1 <h.54

3/22/82 3/29/82 4.0 4.1 <h.o <6.0 e3 9
'

! 3/29/82 h/05/82 4.0 4.0 <h.o 46.6 e5 2
h/05/82 h/12/82 4.h <h.1 < h .h 4 6.h e h.3

! h/12/82 h/19/82 <h.3 <3.6 <h.o <6.7 e 5.9
i h/19/82 h/26/82 <3.8 e3.6 < h .5 e6.7 e6.3

~

h/26/82 5/03/82 <h.o 4.5 <h.2 <6.1- < 6.2- -

;
1

5/03/82 5/10/82 4.h 4.3 <h.2 < 6.6 < 6.0- . *

5/10/82 5/17/82 4.2 < h .1 <3.7 < 6.1 <3.2
1 5/17/82 5/2h/82 <3.6 43.9 <. 3 . 9 e6.1 e3.5

5/2h/82 6/01/82 4.6 <h.o. <3.1 <h.9 e3.9
,

k 6/01/82 6/07/82 <5.0 <5.5 <5.0 <7 9 43.7
! 6/07/82 6/1h/82 <h.3 4.h 4.7 < 6.1 43.6

6/1h/82 6/21/82 <3.7 e6.5 <h.2 < 6.1 - 43.8
6/21/82 6/28/82 4.8 4.6 <h.2 <6.1 <3.9,

6/28/82 7/05/82 <3.7 43.6 <3.7 e2.7 <3.7
'

7/05/82 7/12/82 4.8 <h.7 5.2 < 5.5 <h.3
7/12/82 7/19/82 4.5 ' < h.o < h.6 <h.7 e3.94

:
~ 7/19/82 7/26/82 <h .9 <3 .9 eh.7 4 .7 < h .2

'

7/26/82 8/02/82 <h.2 4.0 " L .0 4.7 "L.o

! 8/02/82 8/09/82 4.3 <3.1 d L.6 < h.5 < h.2
8/09/82 8/16/82 4.h <3.6 < h.o 4.h eh.3i

'

8/16/82 8/23/62 <h.h eh.1 e L.h 4.6 e b.1
8/23/82 8/30/82 4.h 4.0 eh.2 4.6 < h.2.,

8/30/82 9/06/82 <3.9 <3.5 43.8 eb.1. 2 L.h
9/06/82 9/13/82 <6.7 4.5 "h.9 e 5.2 < h.5
9/13/82 9/20/82 4.5 <h.o e3.6 d h.9 < h.3
9/20/82 9/27/82 eh.8 < h .1 < h.3 < h .5 eh.3
9/27/82 10/0h/82 <h.h < h.2 <h.2 eh.9 e h.3

,
-
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TABLE B-5 (c0NTINUED):"

CONCENTRAT10hS OF 1-131 IN FILTERED AIR
~

(Results in Units of 10-3 pCi/m3 1 26)

Cove Taylors
Start Stop On Site On Site Lusby- Point Islard*

Date Date #17 #18 #20 #22 #23

I .h eh.610/ch/82 10/n/82 e h.6 th.2 eh.3 h
10/n/82 10/18/82 < h .6 eh.1 dh.3 '-h.6 2h.5,

10/18/82 10/25/82 <h.8 eh.3 eh.6 4h 7 eh.h
i 10/25/82 n/01/82 'h.7 eh.6 eh.3 e h.9 eh.7

_

n/01/82 - n/08/82 dh.8 eh.2 45.0 z h.6 eh.3
| 11/08/82 11/15/82 e5.6 e h.h 45.7 eh.6 e h.5

n/15/82 n/22/82 <5.1 e3 7 'h.8 'h.8 eh.5'

n/22/82 n/29/82 ih.5 e3 5 e6.1 eh.9 eh.7
,

n/29/82 12/06/82 eh.6 e3.6 eh.9 e5 0 <3 9,
; 12/06/82 12/13/82 eh.6 e3.9 e 5.1 e h.9 e3.9

12/13/82 12/20/82 <h.7 e3.7 e h.6 e51 e 3.6
12/20/82 12/27/82 'h.5 e3.h eh.3 - e5.1 eh.0,

1 12/27/82 1/03/83 <h.7 43.9 eL 1 e-h . 7 43.8
;

.

4 .

-

* * Control location.. -

** Air sampler malibnetion.;

.' .

4

i

,

1

i

1

$

i

|

:

4

e

f

*
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TABLE B-6.

CONCENTRATIONS OF BETA EMITTERS IN AIR PARTICULATES
(Results in Units of 10-2 pCi/m3 1 26).

Knotty Long Cove Taylors
Start Stop on Site on Site Pine Lusby Beach Point Island *
Date Date #17 #18 #19 #20 #21 #22 #23

1/oh/82 1/11/32 3.010 3 2.610.6 2 910 3 2.810.3 1.910.2 2.710.h 1.h20.2
1/11/82 1/18/82 2.520.3 2 520.3 2 520.3 2.hto.3 2.010.2 2.710.3 1.110.2
1/18/82 1/25/82 2.610 3 2.620.3 2 910.3 2 720.3 2.610.3 3 210.h 1.610.3
1/25/82 2/01/82 2.020.3 2.h10 3 2.hto.3 2.210.3 1.hio.3. 2.610.h 1.020.2

1 9 0.3 1.610 3 2.110.2 2.110.3 1.hto.2 1.6to.h 2.110 32/01/82 2/08/82 1

2/08/82 2/16/82 2.h10." 2.610 3 3.210 3 3.010.3 2.hto.2 2.hto.h 1.120.2
2/16/82 2/22/82 1.hto.3 1.310.3 1.520.3 1.520.3 1.320.2 1.710.h 0 720.2
2/22/82 3/01/82 1.710.3 1.610.2 1 9 0.2 1.810 3 1 510.2 1.810.h 1.110.31

3/01/82 3/o8/82 1.610 3 1.610.3 1.510.2 1 710.3 1.3!o.2 1.8to.h 11.0 0.3
3/08/82 3/15/82 11.9 0.3 2.h10 3 2.510.3 2.210.3 1.710.2 2.110.h 1.020.3
3/15/82 3/22/82 0.810.2 0.720.2 0.810.2 1.010.2 0.610.2 0.810.3 0.810.3
3/22/82 3/29/82 1.510 3 1.6to.3 1.2to.2 1.810 3 1 720.2 2 11 9 0.h 0 9 0.3
3/29/82 h/05/82 21.9 0.3 1.310.2 2.110.2 1.h20.2 1.720.2 2.310.h 0 920.3
h/os/82 h/12/82 1 11903 2.210.3 2.210.3 2.710.3 2.010.2 2.3 0.h 1.210 3
h/12/82 h/19/82 1.210.2 1.hto.2 1.810.3 1 520.2 1.310.2 2.oto.h o.820.3
L/19/82 h/26/82 1.310.3 1.hto.2 1.510.2 1903 1.2to.2 2.3to.h 1.120.32.

* '

h/26/82 5/03/82 1.710 3 11 9 0.3 1 910 3 1.810.3 1.610.2 2.110.h 1.620.h '

.- . 5/03/82 5/10/82 1.210.2 1.110.2 1.hto.2 1.hto.2 1.210.2 1.8to.h 1.120.3
5/10/82 5/17/82 1.210.2 1.hio.2 1.310.2 1.110.2 1.010.2 1 710.h 1 720.3
5/17/82 5/2h/82 0.710.2 1.11 .2 0.810.2 10 9 0.2 0.810.2 1.310.3 0.820.20
5/2L/82 6/o1/82 o.820.2 1.110-2 0 7t0.2 o.9 o.2 0.510.2 1.010.3 o.hto.21

6/01/82 6/07/82 0.210.2 <o.3 o.hto.2 0.810.3 0.310.2 0.6to.h 0 520.2
6/07/82 6/1h/82 o.hto.2 0.810.2 0.610.2 0.710.3 0.h20.2 0.710.3 40,2
6/1L/82 6/21/82 0.810.2 0.810.3 0.810.2 0 920.3 0.510.2 1.210.3 0 710.2
6/21/82 6/28/82 1.110 3 11903 1.110.2 1.1*-0.3 0.710.2 1.710.h 1.120.2

6/28/82 7/05/82 0.810.2 1.010.2 0 71o.2 0 910.2 0.610.2 o.810.2 0.620.2
7/05/82 7/12/82 0.6*0.2 0 510.2 0.6to.2 0.6to.3 o.810.2 10 9 0.3 0.620.2
7/12/82 7/19/82 o.810.2 0 910.2 0.810.2 1.210.2 0.610.2 1.210.2 0.710.2
7/19/82 7/26/82 1.01o.3 1.110.2 1.610.2 1.110.3 0.h!O.2 1.110.3 0 910.2
7/26/82 8/02/82 0 710.2 0 920.2 1.010.2 0 910.2 0.810.2 1.810 3 0 910.2

8/02/82 8/09/82 1.010.3 1 00 9 0.2 1.01 .2 1.hto.3 0.720.2 1.hio.3 10 9 0.2
8/o9/82 8/16/82 1.110.2 0 910.2 0.810.2 1.120.2 o.810.2 11.7 0.3 1.810.3
8/16/82 8/23/82 1.010 3 1.110.2 0 9 0.2 1.010.3 0.h10.2 1.210 3 1.hto.31

8/23/82 8/30/82 1.21o.2 1 0 9 o.2 1.520.3 o.610.2 1 7t0.3 1.h20.311.3 0 3.
,

8/30/82 9/06/82 1.110.2 1.110.2 1 10.5 0.2 1.h10.3 1.h10.3o.9 0.2 1.210.2
9/06/82 9/13/62 1.210.3 1.010.3 0 910.2 1.210.2 o.810.2 1.610.3 2.210 3.

9/13/82 9/20/82 1.210.2 1.210.2 0 910.2 10 9 o.2 1.210.2 1.910.3 2.010.3
9/20/82 9/27/82 0.610.2 0 91 .2 1.810.2 1 910.3 1.010.3 0 710.2 o.810.20
9/27/82 10/0b/82 1.110.3 0.010.2 0 9 0.2 0.620.2 1.210.3 -1.510.31 10 9 0.2

3h
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TABLE B 6 (CONTINUED)-

CONCENTRATloNSOFBETAEMITTg0- pCi/m3 1 26)
IN AIR PARTICULATES-

(Results in Units of 1
.

.

Knotty Long Cove _ Taylors
Start Stop on Site on Site Pine Lusby Beach Point Island *
Date Date #17 #18 #19 #20 #21 #22 #23

lo/oh/82 10/11/82 1.810 3 1 520.3 1.010.2 1.310.3 1 310.2 2.hto.3 23103
10/n/82 10/18/82 2.110 3 0 9 0.2 0.810.2 2.h10.3 0.h10.2 1.220.3 1.11o.21

10/18/82 10/25/82 0.hio.2 0 510.2 1.hto.2 1.310.3 10 7 0.3 0 710.2 o.820.2
,

10/25/82 n/ol/82 1.h10.3 11903 3 010.3 2.110.3 3.210.3 2.520.3 3.110.3

n/ol/82 n/08/82 o.hto.2 1.020.2 1.210.2 0.hio.2 2.31o.2 1.110 3 1.o20.3
111/08/82 n/15/82 0 710.3 0.810.2 1.210.2 2 7 0.3 1.210 3 0 910.21o.7 0.3

11/15/82 n/22/82 40.2 1.o!c.2 1.h10.2 40.2 1.720.2 1.020.3 2.120.3
11/22/82 n/29/82 0.510.2 1.010.2 1.h10.2 0.810.3 1.510.2 0 920.3 o.820.2

0 7 0.2 1.510.3 0.51 .3 1 31o.2 o.610.3 1.o20.2n/29/82 12/06/82 <o.2 1 0
12/c6/82 12/13/62 1.710.3 1.h10.2 1.810.2 1.210 3 1 9 0.2 1. bio.3 1.610.21
12/13/82 12/20/82 0.610.2 1.21 .2 1.610.2 1.210.3 1 710.2 1.210.3 10 1.3 0.2

1 00 7 0.2 1 51 .2 1.510.2 1.610.3 1.710.2 1.210.3 1 520.212/20/82 12/27/82
1 012/27/82 1/03/83 o.710.2 1 52 .3 1 7 0.2 1.61 .3 2.01o.2 1 510.3 1.520.30

-
..

. - .

* Control location.

.

t
.

.

Y
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TABLE B-7"

CONCENTRATIONS OF GA)MA DilTTERS*

STRONTIUM-89 AND -90 IN AIR PARTICULATES
(Results in Units of 10-3 pCi/m312r)'

,

Station Gama
No. Date Sr-89* Sr-90* Emitters .

17 1/82 **
- (On Site) 2/82 *** *** **

3/82 **

h/82 **

5/82 e 0.h 0.210.2 **

6/82 **

7/82 **

8/82 40 7 eo.3 **

9/82 **

10/82 **

11/82 40.5 <0.3 **

12/82 **

18

f(On Site) 1/82 **

2/82 0.310.3 40.2 **

3/82 **

h/82 *
5/82 40.5 40.2 **

.'. 6/82 **

7/82 **

8/82 e0.8 40.h **
- ,

9/82 **-

10/82 **

11/82 -0.6 40.3 **

12/82 **
,

19 1/82 **
(Knotty 2/82 0.h!0.3 e0.1 **

Pine) 3/82 **

h/82 **

5/82 eo.h 40.2 *
6/82 **

7/82 **

8/82 e 0.3 <0.2 **

9/82 **

10/82 **

11/82 0.3 0.2 **

12/82 **'

20 1/82 **
'

(Lusby) 2/82 e o.3 e0.2 **-

3/82 **

. h/82 **

36
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;- TABLE B-7 (CONTINUED) ,

CONCENTRATIONS OF GA)EA EMITTERS -1~'
'

STRONTIUM-89 AND -90 IN AIR PARTICULATES
(Results in Units of 10-3 pCi/m3126)*

,

l
'

Station Gamma

No. Date Sr-89* Sr-90* Emitters 1

20 5/82 4.3 40.2 **

(Lusby) 6/82 **
,

(Con't) 7/82 **

8/82 e 0.5 <0.3 **
,

9/82 ** 1

10/82 **

11/82 * 0.5 40.2 **

12/82 **

21 1/82 **

(Long 2/82 *** *** **

Beach) 3/82 **

h/82 **

5/82 0.210.2 < 0.1 **

6/82 **

7/82 *
8/82 eo.7 < 0.2 **

9/82 **

10/82 **

11/82 e 0.3 0.210.2 **..

12/82 **
.

*

: - 22 1/82 **

(Cove 2/82 *** *** **

Point) 3/82 **
h/82 *
5/82 eo.5 0.3+-0.3 **

'

6/82 **

7/82 **

8/82 - 0.8 co.2 **

9/82 **

10/82 n
11/82 40.5 40 3 **,

12/82 w

23 1/82 **
(Taylors 2/82 e0.3 e0.2 **
Island 3/82 **
Control h/82 ** i

Location) 5/82 0 520.h 40.2 ** !
w !6/82

\7/82 **
*

-

|8/82 <0.7 < 0.2 w

-
,

i
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TABLE B-7 (CONTINUED)
~ '

-
,

CONCENTRATIONS OF GAEA EMITTERS- -

STRONTIUM-89 AND -90 IN AIR PARICULATES
(Results in Units of 10-3 pCi/m3126)*

,

Station Gasuna
No. Date Sr-89* Sr-90* Emitters

23 9/82 m
(Taylors 10/82 w
Island 11/82 4 0.h < 0.2 **

Control 12/82 w
Location)

.

* Quarterly composites of wekly samples.,

** Naturally occurring K-h0 and Be-7 were observed in most
samples. All other gamma emitters not cited were MDL;
typical MDL's are given in Table B-12.

*** Samples lost during analysis.
;

. .
.

=

Og

J

f

'
.

9
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TABLE B-8*

CONCENTRATIONS OF BETA, TRITIUM, OAEMA EMITTERS **'

AND STRONTIUM-89 AND -90 IN PRECIPITATION-STATION IS (ON SITE)i,
(Results in Units of pCi/1126)

.

Date Beta H-3** Sr-89e* Sr-90**

1/82 1111 -

2/82 9 711.0 <120 <1.0 40.7
3/82 6.710.7

h/82 h.810.6
5/82 6.110.6 <118 <1.h 0.51c.3
6/82 5 810.6

7/82 5.310.7
8/82 5.910.6 <129 <1.0 <0 3
9/82 2.910.5

,

10/82 8.610 9
11/82 3.1+-0.6 <12h 40.5 0.h
12/82 3.hio.6

...

* Naturally occurring Be-7 was observed in most samples..
~

All other gama emitters not cited were 4MDL; typical
~

<

MDL's are given in Table B-12.

** Quarterly analyses of composited monthly samples.

!:

*
i.

|*

.
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I*- TABLE B-9
'

.:* CONCENTRATI0hS OF OK M EM1TTERS* AhD
STRONTIUM-89 AND -90 IN VEDETATION

] *,' (Results in Units of pCi/kg (Wet) i 2a)

t

Station Sample Sample Isotope
No. Date Type Observed Concentration

'

1h 7/06/82 Lettuce Sr-89 <98
! Sr-90 79 t80

31{-10I lh 7/12/82 Broccoli Sr-89
Sr-90 e9

| 1h 7/12/82 Cabbage Sr-89 4 16
Sr-90 171h

lh 7/12/82 Swiss Chard Sr-89 < hh,
~

Sr-90 6618
1h 9/08/82 Swiss Chard Sr-89 4120

Sr-90 h8112 -

lh 11/12/82 Tobacco Sr-89 <39
Sr-90 35118
Cs-137 37-43

'

1h 12/02/82 Hay Sr-89 (38
Sr-90 135115

1! 15 n/12/82 Hay Sr-89 321 h0
1Sr-90 1h3 1h>

15 11/12/82 Silace Sr-89 <17,

Sr-90 <6
j.*- 15 n/12/82 Tobacco Sr-89 <355

Sr-90 90011h0)# .

16 n/12/82 Hay Sr-89 50th5|
*

; Sr-90 135215
*-

; 16 n/12/82 Soybean Sr-89 <37
I Sr-90 12711h
i Cs-137 1815'

16 n/12/82 Tobacco Sr-89 <31
28115i Sr-90 -

) * Naturally occurring K-h0 was observed in all samples. All other gamma
; emitters not cited were <MDL; typical MDL's are given in Table B-12.
:

a

*
2 .

.

;

,
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TEG 10*

CONCENTRATIONS OF OAMMA DtITTERS* AND'-

STRONTIUM-89 AND -90 IN SOIL
[ (Results in pCi/kg (Dry) 126)

Date 3/2h/82 12/17/82
Station 11 12 13 11 12 13
No. (On Site) (On Site) (On Site) (On Site) -(On Site) (On Site)

1Sr-89 103 87 el16 lh0176 471 <hl <51

Sr-90 ch7 1171h8 zh5 88th3 <27 <35

Nb-95 eMDL 'eMDL $2131 eMDL eMDL eMDL

Cs-137 2011 h 100126 250137 190139 eMDL 13h1283

Ce-lhh eMDL eMDL 1h27 11h <MDL eMDL e MDL

.

* Naturally occurring Ra-226, Th-232, and K-h0 were observed in all samples. All
other gamma emitters not cited were <MDL; typical MDL's are given in Table B-12.

. .

. e

.g

O

e

e
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,
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TABLE B-11-*

;- CONCENTRATIONS OF TRIT 11E AND GAWJL EMITTERS
IN OROUND WATER.

* (Results in pCi/1 1 2&)
_

.
,

Station
No. Date H-3 Gansna Emitters '.

2** 3/2h/82 4122 *

(Chesapeake 6/28/82 el19 *

Country Club) 8/30/82 e129 *

12/17/82 <125 *

10 3/2h/82 e121 *

(On Site 6/28/82 e120 *

Well) 8/30/82 e129 * '

12/17/82 <12h *
;

21 3/2h/82 <121 *

(Iong 6/28/82 e121 *

Beach) .8/30/82 e129 *

12/17/82 d23 *
4

25A** 3/2h/82 e121 *
,

(White Sands 6/28/82 e120 *

Club) 8/30/82 e129 *

12/17/82 <123 *
..,

25B** 3/2h/82 <121 *, .

- (White Sands 6/28/82 e120 *
? * ~' Club) 8/30/82 4130 * !

'

12/17/82 <123 *

:

.

t* Naturally occurring K-h0 was observed in most samples.
All other gamma emitters not cited were eMDL; typical
MDL's am given in Table B-12.

'

** Control location.
7
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(* - TABLE B-12
|'~ TYPICAL KDL's FOR GA}C4A SPECTROIGIRI
|;

'

Selected Baywater Fish Shellfish Sediment
_uclides pCi/1 _ _ _ pCi/kg (Wet) pCi/kg (Wet) pCi/kg (Dry)| N

:

|
Wa-22 1.3 1h 16 h6

~

cr-51 1h 72 188 hh9

Mn-5h 1.0 n. 12 hh

co-58 1.2 17 17 hh

Fe-59 32 hh L8 11h

co-40 1.h - 16 19 69

" 65 2.5 29 3h 10ha-
,

,
Nb-95 1.7 2h 26 61

Zr-95 2.1 26 26 83

RuRh-106 90 76 109 333

Ag-non 1.1 n 12 ho
.s

Te-129m 1.3 17 19 h5. .

,

*

I-131 8.7 3h h9 -210* *

cs-13h 1.2 n 12 L5

cs-137 1.1 13 n -

Ba-lho n 50 71 265

La-lho L.5 26 50 155

co-Ihh 7.h 32 37 18h

:

>5

i

h3

|

|

.__ . . _ . . _ . - . _ ._. .. . .._. - - . , ,



'

TABLE B-12 (CONTINUED)'

TYPICAL MDL's R)R GAMMA SPECTRO!ETRY'"

,.

'

10-3Particulatgs
Precipitation Vegetation Soil Well WaterSelected

pCi/m pCi/1 pCi/kg (Wet) pCi/kg(Dry} pCi/1Nuclides

Na-22 2.1 3.6 26 33 1.h
~

Cr-51 26 59 1h9 2h8 21<

Mn-5h 1.8 3.h 18 30 1.0
'

J Co-58 2.3 h.h 19 31 13

Fe-59 5.2 8.0 6h 68 h.5

Co-60 19 h.5 29 ho 0.9

Zn-65 h.5 6.5 Sh 69 2.hi

Nb-95 2.h 8.0 23 35 2.0

Zr-95 2.9 8.6 35 53 2.5

RuRh-106 15 33 132 2h7 8.h
i

! Ag-110m 1.8 3.6 1h 27 1.0
i * -.

Te-129m 28 5.0 18 26 1.7.
,

,

j I-131 31 h7 h6 53 3.9~~ '

i Ca-13h 19 3.2 18 -37 1.1

j Cs-137 19 3.2 17 1.0-

Ba-lho 28 h5 82 106 2h
4

) La-lho 15 28 36 59 11
i

Co-lhh 6.6 2h ho lh2 6.9

1

1

.!

1

e

: ,

,

# .

hh

;

'
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' * , TABLE B-13^
'

;- EXTERNAL RADIATION
(Results in Units of mR/30 Days 16)

,

|-
Location #7 Jan. * Jul. 2 7310.08

1

! Feb. 3.2110.16 Aug. 2.h510.31
| Mar. 3.2310.11 Sep. 2 9510.27
I

Apr. ** Oct. 3.6520.15
May 3.1810.02 Nov. 2.9110.26.

.
Jun. 31610.25 Dec. 2.9520.21

:

Location #17 Jan. h.h210.10 - Jul. h.3810.1h
Feb. h.8510.29 Aug. h.5210.31

i Mar. h.8110.13 Sep. h.3710.03.

Apr. h.7810.02 Oct. 5.2110.3h
: May L.h610.07 Nov, h.h210.10

Jun. h.3710.3h Dec. h.9210.26;

i Location #18 Jan. 3 9110.27 Jul. h.2510.h5-
| Feb. h.5010.05 Aug. h.0810.16
i Mar. h.5610.17 sep. h.1510.09
I Apr. h.h610.11 Oct. 51010.12

11 May h.2h10.02 Nov. h.23 0.05
Jun. h.0610.07 Dec. 3.7710.77

| Location #19 Jan. 3.9710.21 Jul. 3.8710.13
Feb. h.3210.16 Aug. 3.6110.15,

f Mar. 3.9610.22 sep. 3 7710.01..-
Apr. 3.8810.11 Oct. h.1710.0h.

'g,*'~
.

3 73 0.17 Nov. 3.8010.101May
1Jun. 3.5510.12 Dec. 3.83 0.09

Location #20 Jan. 3.9710.13 Jul. 3.8110.h6
; Feb. h.1210.33 Aug. 3.6h10.22

Mar. h.1310.ll Sep. 3.7110.38
Apr. h.1510.2h Oct. h.3110.27
May 3.9h10.2h Nov. 3.9210.28
Jun. 3.6310.19 Dec. 3 7610.07

i

I Location #21 Jan. 3.7210.11 Jul. 3.9310.26'

Feb. h.6910.62 Aug. h.0110.21
: Mar. h.1210.11 Sep. 3.8810.17
| Apr. h.1710.05 Oct. h.h510.28
( May 3.9010.20 Nov. 3.8h10.17
'

Jun. 3 9610.19 Dec. h.39 0.782

Location #22 Jan. 3.8110.23 Jul. 3.6520.05
Feb. h.3510.1h Aug. 3.8310.06
Mar. h.2h20.21 Sep. 3.6110.60

* Apr. h.0810.19 Oct. h.57to.25,

| ! May 3.9010.0h Nov. 3 5h!O.h8
Jun. 3.7110.16 Dec. 3.6010.22g

|

h5
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4 TABLE' B-13 (CONTINUED)
*- EXTSRNAL HADIATION -

(Results in Units of mR/30 Days 1 a)
3

,

1Location #23 . Jan. h.7910.05 Jul. 5 25 0.10
1kb. 5.1510.01 Aug. 5.19 0.3h

Mar. 5.5810.21 Sep. 5 5610.21
Apr. 5 2110.07 Oct. 6.5010.h0
May 5.2710.3h Nov. 5.7010.22
Jun. 5 3210.11 Dec. h.8110.16

1 1Location #2h Jan. h.59 0.09 Jul h.89 0.17
hb. 5.2h!O.08 Aug. h.7110.16
Mar. 5.1h10.27 Sep. 5.1h10.2h
Apr. 5.3610.20 Oct. 5.6010.17
May h.9110.18 Nov. h.7110.29

1Jun. h.6010.22 Dec. 5.03 0.13 !

Location #25 Jan. h.3610.01 Jul. Stolen
hb. h.8h10.28 Aug. h.h310.02
Mar. h.7110.22 Sep. h.77 0.151

Apr. h.8510.3h Oct,h.8610.13
May h.3910.03 Nov. h.h510.20
Jun. h.3510.02 Dec. h.h610.18

:

Location #26 Jan. 3.8h10.02 Jul. 3.69 0.061
*

hb. h.3210.15 Aug. h.0210.06
..- Mar. h.3h!O.28 Sep. 3.7210.09

-
Apr. h.0310.17 Oct. h.hh10.05. 2

1 1' t* * May 3.90 0.0L Nov. 3 97 0.39*
j Jun, b.1110 33 'Dec. 3.89 0.291

Location #27 Jan. 3.6610.15 Jul. 3.hh10.17
Feb. h.2010.15 Aug. 3 5810.23
Mar. h.0010.03 Sep. 3.5710.09
Apr. h.0110.15 Oct. h.2010.36
May 3.7510.12 Nov. 3 9010.11

1Jun. 3.7h10.23 Dec. 3.59 0.12

Location #28 Jan. h.1710.06 Jul. h.13 0.681

Feb. h.5610 3h Aug. 3 99 0.271

Mar. h.h110 30 Sep. h.3910.02
Apr. h.1h10.18 Oct. 5.0610.25
May L.5110.18 Nov h.2710.07
Jun. h.2210.17 Dec. h.0510.12

1

' *TLD unavailable due to inclement weather.
[, **TLD unavailable due to equipment failure.

'.'
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i

r

- - - , , . - . p. ~ s.e . -


