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INTRODUCTION

The Radiological Environmental Monitoring Program provides information
which can be used in assessing the type and quantity of radiation expo-
sure, resulting from plant operation, in unrestricted areas. The Program
is conducted via a contract with the University of Florida, Department
of Environmental Engineering Sciences, Gainesville, Florida, and a graat
to the State of Florida, Department of Health and Rehabilitative Services,
Orlando, Florida. The parts of the Program for which each are responsib'e
are listed in Table I-1. Figure I-1 depicts the relationships of the
plant effluents to the food chains and the associated pathway links
that are monitored in the surveillance program. Figures I-2 and I-3
provide maps of the oifsite and onsite environmental sampling sites
surrounding Crystal River Unit 3. Table I-2 provides sample station
locations by distance and direction from the plant.

In essence, the Program provides a continuation of the preoperation
program so that any increases of radioactivity in the environment can
be detected. No pathway has shown any confirmed increases of radioactiv-
ity in the environment due to plant operation during this report period.
Each pathway is addressed in the report, as appropriate, including data
summaries, graphical presentations, and narrative.
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TABLE I-1
Radiological Environmental Monitoring Program

RESPONSIBILITY PATHWAY SAMPLE STATIONS
University Air Submersion Co4, Cl14H*, C14M*, Cl4G*,
C40, C41, C43, Ch6
State Air Submersion Co7, C09, C18, C26
University Air Inhalation Chl*
State Air Inhalation Cos4, Co7, C18, C26, C40, C46
State Precipitation Co4, C26, C40
University Sea Water Col, C09, Cl13, CIl4H, CIl4M,
Cl4G*
State River Water Cl5
State Ground Water C40
University Potable Water Co7,Cl10,C18
University Shoreline External Col1, C09, Cl4H*, C14M*, C14G*
Sediment
University Seafood Chain C29, C30
University Ingestion Crab C29+, C30
University Ingestion Fish C29+, C30
(Carnivorous)
University Ingestion Fish C29+, C30
(Herbivorous)
University Ingestion Oysters C29, C30
University Ingestion Shrimp C27
University Ingestion Milk C47, C49*
University Ingestion Animals C45
University Food Chain (Grasses) Co5, C40, Cy1
State Ingestion Food Cl9
Crops (Citrus)



TABLE I-1 (Continued)
Radiological Environmental Monitoring Program

RESPONSIBILITY PATHWAY SAMPLE STATIONS
State Ingestion Food Cos
Crops (Watermelon)

University Food Chain (Soil) Co4, Co7, C18, C26, Cu40, Cul,
Cué

State Meat C50

State Poultry Cs51

State Eggs C51

University Food Chain C47, C4s*

(Green Leafy Vegetables)

*Critical Pathway Sample Stations
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TABLE I-2

Operational Sample Station Locations

Station Dis.ance From Distance From

Number Location Plant (miles) Plant

Col Levy County Park 4.9 NW
West End State Road 40

Co4 State Park Old Dam on 6.3 ENE
River near road intersection

Co5 Entrance to Hollinswood Ranch 3.8 ENE

cao7 Crystal River Public Water 7.5 ESE
Plant

co9 Citrus Country Park 3.2 S
West End State Road 44

Clo Indian Waters Pub.ic 5.9 ESE
Water Supply

c13 Mouth of Intake Canal 3.4 WsSwW

Cl4H Head of Discharge Canal 0.1 NW

CleM Midway out Discharge Canal 1.5

Cl4G Gulf of Mexico end of 2.8
Discharge Canal

Cl5 Withlacoochee River 3.0 N
Yankeetown Dock
Isaac Walton Lodge

Cl8 Yankeetown City Well 5.2 N

Cl9 NW Corner State Road 8.5 ENE
488 and State Road 495

C26 FPC Substations on State Road 16.6 E

491 between Beverly Hills and
Holder



TABLE I-2
Operational Sample Station Locations (Cont'd)

Station Distance From Distance From
Number Location Plant (miles) Plant
C27 Ralston Purina Research 0.6 WNW
Facility between Intake
and Discharge Canals
C29 Discharge Area 2.0 w
C30(a) Intake Area 3.6 WSwW
C40 On site near N.E. Doundary 33 E
at excavated pond and pump
station
Csl Onsite meteorological 0.4 SSW
C43 S.E. corner Hollinwood 4.7 ESE
C45 Between C40 and C46 NA NA
Cé46 North Pump Station 0.4 N
C47 Univ, of Fla., Gainesville 52.0 NNE
C48 To be determined from Annual
Vegetable Garden Census
C49 To be determined from Semiannual

Milk Animal Census

(a) This station is consicered as background station for marine sampling,



II.

MILE AND GREEN LEAFY VEGETABLES CENSUS

Environmental Technical Specification 3.2.1 requires a census of animals
producing milk for human consumption to be conducted semiannually. If
this census fails to locate any such animals, a census of gardens produc-
ing fresh leafy vegetables for human consumption is required annually.

The garden census, required as a result of a lack of findings on the
milk animal census, was completed on March 23 and 25, 1983. Eight (8)
garden sites within five miles of the plant were located. A garden
4.1 miles east of the plant was chosen as the critical location based
on FSAR historical meteorological data.

The first semiannual milk cow survey was initiated on March 23 and 25,
1983, and inquiries completed in June, with only one milk-producing
goat located at the five mile radius north of the plant. The resident
was unwilling to provide milk for routine analysis.

The second semiannual milk animal survey was performed on December 21
and 22, 1983, and no milk cows or goats were located within five miles
of the plant.




III.

MEDIA OTHER THAN EXTERFAL RADIATION

This category includes all samples of the food chain pathway other than
External Radiation as depicted in Figure I-1. The samples are collected
and analyzed in accordance with Crystal River Unit 3 Environmental Techni-
cal Specifications, Section 3.2.2. Each pathway analyzed is presented
in this section by data summaries, data comparisons, and plots in order
to document in easily usable form the effects of effluent releases from
Crystal River Unit 3 on the surrounding environment.

Each pathway summary contains a brief narrative, two tables, and, as
appropriate, a trend plot of the nuclides of interest. The first table
provides a summary of each pathway data formatted as required by Section
5.6.1.A of Environmental Technical Specifications. The second !uble
provides a comparison of required reporting levels to the analytical
data as required by Section 5.6.2.C(2) for critical pathway samples
as well as general pathway samples. The nuclide trends were developed
from the means of all locations for each parameter analyzed from 1977
to 1983. The limits for comparison of highest single value for each
pathway were calculated as described in the tables. Where no preopera-
tional data were available, a control station was used, and where no
control station existed, preoperation data were used for the limits.

- 10 -



AIR INHALATION PATHWAY

The Air Inhalation Pathway is one of two pathways split between the University
and the State. In addition to the assigned stations, the University operates
a station at C47 (Gainesville, FL).

Weekly Gross Beta Analysis

Two (2) weekly gross beta samples were not collected and analyzed, and the
following discrepancies noted:

- C40 for week of March 8, 1983:
Power outage during sample interval.

- C40 for week of April 4%, 1983:
No sample due to power outage.

- C4l1 for week of December 4, 1983:
Sample collection exceeded collection interval date.

- C47 for weeks of February 7 and August 29, 1983:
Sample collection exceeded allowable interval.

- C47 for week of September 23, 1983:
No sample due to power outage.

There are no critical stations for this type of analysis.
The operational concentrations are similar to the preoperational concentrations

and consistent with previous operational years' concentrations.

Weekly I-131 Analysis

All samples were collected and analyzed. Station C4l is the critical station
for this type of analysis. Station C47, the control station in Gainesville,
had the highest single value and mean (Table III-1). Station C4l had a single
value in excess of preoperational limits, but less than the control location.

The following discrepancies were noted:

- C41 for week of December 4, 1983:
Sample collection exceeded schedule interval.

= C47 for weeks of February 7 and August 29, 1983:
Sample collection exceeded schedule interval.

= C47 for week of September 23, 1983:
No sample due to power outage.

The LLD for the DHRS stations is determined by counting weekly composites
of all stations (six in number) with a composite sample LLD equal to 0.012
pci/-3. If I-131 is detected, an individual cartridge recount is performed.
DHRS now counts the cartridges using GeLi spectroscopy. The reported LLD

.11 =




is not an average system capability, but rather an upper 95 percentile value
of system capabilities based on standard sample analysis procedures. The
original Technical Specification LLD's were based on an average Nal system
capability.

Quarterly Gamma Analysis

All samples were collected and analyzed. There are no critical stations
for this type of analysis.

The concentrations of nuclides by gamma analysis during 1983 were generally

less than the preoperational concentrations and consistent with all previous
operational years' concentrations.

Quarterly Sr-89 and 90 Analysis

All samples were collected. There are no critical stations in this pathway.

There are no preoperational data and all operational concentrations are consis-
tent with historical operational data.

< lla -
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TABLE III-1
ENVIKONRENTAL KALIOLOGICAL MONITOKING FKOGHAM SURRARY

CRYSTAL KIVEK UNIT 3 DOCKET NO.S0-30Z

CITKRUS COUNTY, FLOKIDA REFOKRTING PERIOD 01/01/83-12/31/83

FATHWAY # TrPFE § NO. A LLD 4 ALL LUOCATIONS * HIGHEST MEAN LOCATION A CONTKOL LOCATIUN ANRK
ttit*tta:tahttﬁk*ihkttktﬁﬁtthhktthQAAAakitkhkkthtﬁtkkk*tttttti*tktkttttktﬁhtktkt*h*ikhattithttthtttttlo
- * . A & * -
Alk INHALATIUN & GROSS E 1164 A A A * -
* & * * - A *
* A2 0.00B40.0186( 403/ A414)iCAa6 A0.018¢ % ¥4 S2)40.017¢( 381/ 362)» O
. * - (0.002-0.048)4 A (0.010-0.029)4 (0.004-0.048) %
FATHUWATY # TIiFE 8 NO. A LLD % ALL LOCATIONS * HIGHEST MEAN LOCATION A CONTROL LOCATION ANRR
ARARARAAARRAAR SR RAARRRARRRIRA R AR ARAARRRRARKARAARAACAARAARAARRAARAAARAKARRARARAARRARARAARARRARAARAAAAAA®
* . * . - *® *
ALlF INHALATION A& IODINE 4164 * * - * *
. N * * * A B
* k 0.05940.154¢ 8/ 415)ACA7 %0.160¢( 4/ S1)A0.160( - 47 3632312
* * & (0.015-0.226) % * (0.041-0.226)% (0.041-0.226)%
FATHWATY # TYPE % NO. % LLD 4% ALL LOCATIONS A HIGHEST MEAN LOCATION % CONTROL LOCATION ANRR
Atkit*thttttttkhttAthﬁtttktktththtAktktttthhttttthttttk*khtithttktﬁh*ihittti*tkhhttﬁﬁtttttttktttktttttﬁ
* * * . * * *
AIR PARTICULATEX * & * * * *
(PCI/N3) 4 Sk 8979 * * * * . * )
INHALAT ION A ANALYSIS 32 & A * * * *
- * * * * * *
* * * * * * *
B Sk-90 2 0.001% S.24E-04( 27 32)14CA7 & 9.70E-04C 1/ 4)k 9.70E-04( 1/ 28)4
* * 2 2.1E-04- 9.7E-04% k 9.7E-04- 9.7E-04%k 9.7E-04- 9.7E-044
* * * * - . *
* * * A * - A
* SKk-89 A 0.001& 9.26E-04( 2/ 32 YACA7 A 1.44E-03( 1/ 4)A 1.44E-03¢ '/ 284
& X * A4.1E-04- 1.4E-034 k& L1.4E-03- 1.4E-034% 1.4E-03- 1.9E-03%
- - * * * ~ &
* * & * * ~ .




TABLE III-1 (Cont'd)
ENVIRONRENTAL RADIULOGICAL MO ITORING PROGKAM SUnMaK,

LE(STal KIVEK UNIT 3 DUCKET ND.S0-302
CITRUS COuNMIY, FLUKRLIDA REFORTING FER'OD 01/01/83-12.1/83

FATHWAY # TYFE 8 NO. & LLD & ALL LOCATIONS A HIGHEST MEAN LOCATION 4« CONTROL LOCATION ANRR
AARAAAR R A AR bRk hb AR Ak hhAI AR AR AR AR A RA AR ARRAARARARAAARRAAAARARAAARARRAAAAAARARAAAARARARR

* * * * B * -
Alk PAERT. * * * * * ® *
(PCI/1000 M3 2 GANRA A * * N * A
A1 INHALATION # ANALYSIS 32 & A * . * 27

- * * A * * *

* £ * * * * *

. CE-144 k 48.03% ND( o/ 32)4 - - B

. . - B - * .

* * * - * . B

. BA-140 A 9.25&% S50.00¢ 2/ 32)ACAl & S50.00¢ 27 4)4 ND ( 0/ 2B)4

* * . ( 20.00- 80.00)% * ( 20.00- 80.00)4% *

* * * - A A : *

* TH-232 & 15.104 1.23¢ 87 32)ACA7 & 1.25¢ a4/ 404 3.25¢ 4/ 28)%

* * * ( 0.80- 2.00)% * ( 1.00- 2.00)4 ( 1.00- 2.00)4

* * A * B * -

* 1-131 k 14.224 ND( o/ 32)4 * * *

- * * A . * .

& * * * * * *

- KA-226 A2 30.104 1.39¢ 7/ 32)4CAl % 1.45¢ 4/ 4% 1.30¢ 3/ 28)4

'Y * * { 0.90- 3.00)a - ( 0.90- 3.00)% ( 0.90- 2.00)4

* * * A B - *

* kU-10e kA 37.97% NDC o/ 32)4 . * *

* - * - * . *

* * * * * . .

* C5-137 & 7.614 0.30¢ 87 32)ACA7 & 0.40¢ 1/ 4)% 0.40¢ 17 28)A

. * . * * * *

* Zk-95 A 7.604 ND( 0/ 3204 * A .

* * * * * - *

* * B * * * .

* AN-54 kA T7.474A ND( 0/ 314 * - *

- * . * * * -

* * * - - * *

* IN-65 2 15.114 ND( 0o/ 2)a * A *

* * - * - * *

* * * B * * *

. K-40 & 83.06&4 7.13¢ 32)AC47 &4 B.00¢ 4/ 4% B.00¢C 8/ 284

& . * ( 6.00- 9.00)% . ( 6.00- 9.00)% ( $£.00- 9 00)%



TABLE -2

AIR INHALATION
Sampling No. of Limit*
Parameter Location Mean LLD Single Value Location
(pci/m3) _(pci/m3) _ (pci/m3) (pci/m3)
=131 %# all 0.154 416 0.059 T -
Cypn» ———— 1 0.008 0.224 0.040
preop
C47 ——- l 0.015 0.226 0.040
preop
Gross Beta all 0.016 416 0.008 w— sane
Chlne -—-- 1 0.02 0.028 1.20
preop
Cu0 — 1 0.01 0.048 1.20
preop
Sr 89 all <LLD 32 0.0016 <LLD -
Cyl»» -—-- 1 0.002 <LLD
Sr 90 all <LLD 32 0.0008 <LLD ———-
Cylan - 1 0.001 <LLD

*Defined as either (1) 10 times the upper 95 percentile confidence value from preoperational
program, or (2) 10 times the upper 95 percentile value from operating stations outside the plant's
influence, whichever is smaller. The location associated with the limit designates preoperational
program or operating station used to calculate limit,

*#*Critical Pathway Sample Station and critical radionuclide,

-1‘-



TABLE II-2 (Continued)

AIR INHALATION
Sampling No. of Highest Limit*
Parameter Location Mean Samples LLD Single Value Location
_(pci/m3) (pci/m3) _ (pci/m3) (pci/m3)
~ Gamma
Analysis
Ra 226 all <LLD 32 0.030 ———- ———
Cyle* - 1 0.001 0.003 2.41/preop
Cu47 e 1 0.001 0.002 2.41/preop
Th 232 all <LLD 32 0.015 0.002 eeee
Cyle» —-- 1 0.001 0.002 0.08/preop
[ 13 ** all <LLD 32 0.014 <LLD ———
Chle» ——-- 4 0.005 <LLD 0.04/preop
Ba 140 all 0.05 32 0.01 0.08 i
Glee —-- 1 0.01 0.08 0.16/preop
Ru 106 all <LLD 32 0.038 <LLD —
Cyle» —-- 4 0.002 <LLD 2.16/preop
Cs 137 all <LLD 2 0.007 <LLD -
Clln» -———- 4 0.002 <LLD 0.13/preop

*Defined as either (1) 10 times the upper 95 percentile confidence value from preoperational
program, or (2) 10 times the upper 95 percentile value from operating stations outside the plant's
influence, whichever is smaller, The location associated with the limit designates preoperational
program or operating station used to calculate limit,

*#Critical Pathway Sample Station and critical radionuclide,
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TABLE III-2 (Continued)

AIR INHALATION
Sampling No. of Highest Limit*
Parameter Location Mean Samples LLD Single Value Location
" Gamma
Kﬁlzsis
Zr 95 all <LLD 32 0.008 <LLD ———
Clyln» e 4 0.001 <LLD 0.43/preop
Mn 54 all <LLD 32 0.008 < LLD ———
Clyles —— 4 0.001 <LLD 0.10/preop
Zn 65 all <LLD 32 0.015 <LLD e
Cyl»» —— 4 0.001 <LLD 0.10/preop
K 40 all 0.017 32 0.083 ¢G.009 ———
Chlee —--- 1 0.001 0.007 1.10/preop

*Defined as either (1) 10 times the upper 95 percentile confidence value from preoperational
program, or (2) 10 times the upper 95 percentile value from operating stations outside the plant's
influence, whichever is smaller. The location associated with the limit designates preoperational
program or operating station used to calculate limit,

**Critical Pathway Sample Station and critical radionuclides,

- 18 =
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PRECIPITATION PATHWAY

The State has the responsibility to collect and analyze precipitation samples.
There are no additional stations for the pathway.

Monthly GCamma Analysis

All monthly samples were collected and analyzed. There are no critical stations
ia this pathway.

The 1983 operational activities of the nuclides determined by gamma analysis

were non-detectable as were the preoperational and all operational activities
to date.

Monthly Tritium Analysis

All samples were collected and analyzed. There are no critical stations in
this pathway.

All of the 1983 operational activity data for tritium were less than the LLD's.
No trend plots of the precipitation pathway are provided due to the lack of

variation in the data. Since 1977, all of the monthly gamma analyses and
tritium analyses have been less than the LLD.

- 19
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CITRUS CUUNTY, FLOKRIDA
FATHWAY # TYPE & NO. 4 LLD %
* * -
FRKECIPITATION & * *
‘PCI/L ) * GAMMA * *
FOOD CHAIN & ANALYSIS 36 4 A
- * *
* * A
* BA-140 A 17.04 N (
* * +
* . *
* 1-131 & 17.04 ND(
* B x
* * A
+ CE-134 A 17.04% ND(C
* * *
* . *
* CS-137 A 17.0% ND(
* * *
* * *
* co-58 A 17.04 ND(
* * *
* * *
- MN=-54 & 15.04 ND ¢
* * *
* * A
+ IN-6S x 30.0# ND(
* x *
* * -
* Co-60 A 17.04 ND(
* * *
* * B
PATHWAY 4 TYPE % NO. & LLD 4« ALL LOCATIONS
* * k
PRECIPITATION # * *
(PCLI/L ) # TRITIuM & .
A ANALYSIS 36 4 *
* * &
* . -
* "3 & 200.0&4 ND ¢
* * *
- B *

TABLE III-3
ENVIRONMENTAL KADIOLOGICAL MONITCRING FROGRAM SUMMAF)Y

CKYSTAL RIVEK UNIT 3

DOCKET NO.S50-302

KEFORT ING PERIUD 01/01/83-12/31783

ALL LOCATIONS

0/
0/
0/
0/
0/
0(
0/

0/

0/

3

& HICHEST MEAN LOCATION A CONTROL LOCATION ANRR
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TABLE -4

PRECIPITATION
Sampling No. of Highest Limit*
Parameter Location Mean Samples LLD Single Value Location
(pei/i) (pci/l) (pci'l) (pci/l)
~ Gamma

Xnal!sis
1131 all <LLD 36 17 <LLD 170/preop
Ba 140 all <LLD 36 17 <LLD 170/preop
Cs 137 all <LLD 36 17 <LLD 170/preop
Cs 134 all <LLD 36 17 <LLD 170/preop
Co 58 all <LLD 36 17 <LLD 170/preop
Mn 54 all <LLD 36 15 <LLD 150/preop
Zn 65 all <LLD 36 30 <LLD 300/preop
Co 60 all <LLD 36 17 <LLD 170/preop
Tritium all <LLD 36 200 <LLD 2000/preop

*Defined as either (1) 10 times the upper 95 percentile confidence value from preoperational
program, or (2) 10 times the upper 95 percentile value from operating stations outside the plant's
influence, whichever is smaller. The location associated with the limit designates preoperational
program or operating station used to calculate limit.
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SEAWATER PATHWAY

The University has the responsibility to collect and analyze seawater samples.
There are no additional stations for this pathway.

Monthly Gamma Analysis

All monthly samples were collected and analyzed.

Sample Station Cl4G is the critical station in this pathway and no sample
had activity greater than 10 times the preoperational or control station values.

The concentrations of nuclides by gamma analysis during 1983 were consistent
with preoperational and operational concentrations for previous years.

Quarterly Tritium Analysis

All samples were collected and analyzed. There are no critical stations in
this pathway.

The concentrations observed in 1983 were consistent with preoperational and
previous operational concentrations.

Quarterly Sr-89 and 90 Analysis

All samples were collected and analyzed. Sr-89 and 90 are not critical nuclides
in this pathway. There are no preoperational data. The 1983 Sr-89 and 90
concentrations are consistent with those of previous operational years.

.22 -
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TABLE III-5
ENV IKONMENTAL KADIOLOGICAHL MONITORING FROGRAM SUMMAKY

ALL LOCATIONS

A *

* A

A *

* *

& *

A *

21.0¢ 117 72)AC14HA
( 4.6- 75.3)% A
* *

15.5C 697/ 72)AC13 &
( 7.3= 31.8)% A
& *

2.2¢ 1/ 72)4AC01 %
( 2.2~ 2.20% *
A *

22.9C 697 72)kC09 &
( 5.8~ 88.35)4 *
* *

2.9¢ 27 71)AClaMx
{ 2.1- 3.7k *
* *

13.4¢ 17 72)xCl4aGA
( 13.4~ 13.4)4 *
& *

4.0C 147 72)4CO01 4
( 2.3~ 92.0)% Ll
« *

4.4¢ S7 72)AC1AGA
( 1.9 11.2)% A
A *

4.2¢ 27 72)1ACLAMA
( 4,0~ 4.3)A *
* *

ND( 0/ 72) % &
* *

* *

237.2C 717 72)ACl4MA
* k

DOCKET NO.S0-3023
KEPORT ING FEKIOD 01/01/83-12/31/83

.

*

*

A

+

X

41.0¢ 2/ 1)k
( 6.6 75.3)%
*

16.6(C 12/ 12)%
( 11.8~ 24.2)4
*

2.2¢ | WA & 4 1
( 2.3~ .24
*

30.1¢ 127 12)x
( 9.0~ 46.3)%
A

3.7¢ 1/ 12)4
( 3.7- 3.7)*
*

13.4¢ 17 120
( 13.4= 13.40)4
L]

9.0¢ 17 12)%
( 9.0~ 9.0)4
-

7.5¢ /7 12)k
( 3.7 11.3)4
*

4.3¢ 17 12)4
( 4.3- ‘03)*
*

*

*

h

283.3C 137 1)

( 204,9- 353.0)4
.

4 HIGHEST MEAN LOCATION 4% CONIROL LOCATION ANARR

*
*
A

+» 0
*
-
29.72¢ a4/ 60)4
. b.0~ 75.3)4
*
15.6( S8/ &)+
( 7.2~ 31.8)%
*
b 9 3 1/ 60)4
( 2 3= 2.2)4
*
24.2C S77 604
< 9.8- 89.95)4
&
3.9¢ 27 59)%
( 3.1~ 3.7)%
*
ND «( O/ 604
-
-
4.0( 147 60)4
{ 203- ’00)‘
-
e3¢ 3/ 60)*
{ 1.9~ 3.1)%
.
4,2( 2/ 60
( 1.0' 4;3"
*
*
A
"
234.89( %97 €0)aA

( S0.2- 475.0.4
*
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TABLE III-5 (Cont'd)

ENV IKUNMENTAL RADIOLOGICAL MONITORING PROGKAM SUMMARY

CRYSTAL KIVEK UNIT 3

DOCKET NU.S50-302

CITKRUS COUNTY, FLUKIDA
PATHUWAY A TYPE & M0. & LLD % ALL LOCATIONE
* * * &
SEA WAITEK * * * A
(PCL1/KG) * TKITIUM & A *
A ANALYSIS 24 & A *
> * * *
* * * &
* H-3 x 527.04 7953.0¢ 2/ 24)xC01
* A & ( 580.0- 926.0)4
* * “ -
* * * *
FATHUWAY # TYPE % NO. & LLD 4 ALL LOCATIONS
* * - &
SEA WATEK * X * A
(PCL/L ) * Sk 89/90 A * B
SUBMERS ION & ANALYSIS 24 & * A
* ] * *
A & * *
* Sk-90 2 0.357% 7.41E-01¢ 11/ 24)4C09
* * A 2.3E-01~- 2.3E+004
A * * A
* A * *
* Sk-89 A 0.8934 1.97E+00¢ 4/ 24)4C09
- & A 1.2E+00- 3.2E+004
* % * *
* X * .

P S S S O S S S o S

L o S S S S S

REPORT ING FERIOD 01/01/83-12/31/83

& HIGHEST MEAN LOCATION # CONTROL LOCATION ANRR
AARARARRAAAARAAAARAARKARRKAAAKRARAKARRARARAAAKAAAARAAAAAAARAAARAAARAAARAAARAAARAARAARAAARAAAAAARAAAAAA S

N »
L R S

926.0¢ 1/ 4)% 753.0¢ 2/ A0)%
( 926.0- 926.0)4 ( 580.0- 926.0)4
* &

L] .

% HIGHEST MEAN LOUCATION & CONTKROL LOCATION ANKR

* B

*
* *
* -
. *
* *

1.09E+00C¢ 3/ 4)Aa 7.45E-01( 10/ 2004
3.1E-01- 2.3E+00x 2.3E-01- 2.3E+004

A -

A *

«24E+00C 1/ 4)A 2.16E+00( 3/ 20)4

3.2E+00~ 3.2E+00& 1.2E+00- 3.2E+004

A *

* *



TABLE 111+

SEA WATER
Sampling No. of Highest Limit*
Parameter Location Mean Samples LLD Single Value Location
(pci/kg) (pci/kg) (pci/kg) (pci/kg)
Gamma
Analysis
Ra 226 all 22.9 72 5.2 p—— ol
Cl4G** ---- 1 9.0 37.0 398/C13
col — 1 6.0 88.6 398/C13
Th 232 all 15.5 72 . —— ——-
CluG*+ -—- 1 4. 22.0 70/preop
C09 — l 10.0 31.8 70/pre°p
[13]%#* all <LLD 72 2.8 —— I
Cl4Gn» ---- 12 <LLD 85/C13
col — 1 .0 3.2 §5/C13
Ba 140 all 21.0 72 -—-- -—--
CluGe» -—-- 1 16.0 110/preop
Cl4H —_ 1 . 75.3 110/preop
Ru 106 all <LLD 72 2.1 ———- alas
CL4G*» ——-- 1 12.0 13.4 358/C13
Cs |37%# all 4.0 72 -— ——
CleGn= e 1 ¥ <LLD 48/C13
col —— 1 3 9.0 48/C13
Zr 95 all 4.4 72 - ———
CleGe» -—-- 1 . 1%.3 43/C13

*Defined as either (1) 10 times the upper 95 percentile confidence value from preoperational
program, or (2) 10 times the upper 95 percentile value from operating stations outside the plant's
influence, whichever is smaller. The location associated with the limit designates preoperational
program or operating station used to calculate limit,

**Critical Pathway Sample Station and critical radionuclides.

- 25 -



TABLE III-6

SEA WATER
Sampling No. of Highest Limit#*
Parameter Location Mean Samples LLD Single Value Location
(pci/kg) (pci/kg) (pci/kg) (pei/kg)
~ Gamma
Kﬁﬁﬁsis
Cs 134#+ all 2.9 72 :3 -—— -——
CleGe+ ——- 1 0 LLD 67/C13
Cl4M . vig 1 2.0 4.0 67/C13
Mn 54 all 4.2 72 2.2 ———— e
Cl4G*» — 12 3.0 <LLD 39/C13
Cl4M - 1 3.0 4.0 39/C13
Zn 65 all <LLD 72 4.9 -—-- ——--
CleGe» -—— 12 8.0 <LLD 93/C13
K 40 all 37 72 33.2 ——— ———
Cl4Ge* -—-- 1 54.0 299 3970/C13
Cl4H ———- 1 20.0 475 3970/C13
Tritium all 753 24 527 ———— PRSI
CleGe+ -—-- 1 566 LLD 870/ preop
col e 1 538 926 870/ preop
Sr 89 all 1.97 24 0.89 — e
CL4Gx» — 1 0.99 1.40 13/C13
C09 -—-- 1 0.94 3.20 13/C13
Sr 90 all 0.74 24 0.36 — )
ClyGe« — 1 0.30 0.70 10/C13
co9 s 1 0.77 2.30 10/C13

*Defined as either (1) 10 times the u

program, or (2) 10 times the upper 95
influence, whichever is smaller. The location associated with the limit designates preoperational
rogram ot operating station used to calculate limit,

**Critical Pathway Sample Station and critical radionuclides.

v M

pper 95 percentile confidence value from preoperational
percentile value from operating stations outside the plant's
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RIVER WATER PATHWAY

The State has the responsibility to collect and analyze river water samples. There are no
additional stations for this pathway.

Quarterly Gamma Analysis

All samples were collected and analyzed. There are no critical stations in this pathway.
Neither preoperational nor operational samples have had detectable activities present within
the required LLD's.

Quarterly Tritium Analysis

All samples were collected and analyzed. There are no critical stations in this pathway.
Neither preoperational nor operational samles have had detectable activities present within
the required LLD's.

No trend plots of the river water pathway are provided due to the lack of variation in the
data. Since 1977, all of the quarterly gamma and tritium analyses have been less than LLD.

o S
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TABLE III-7
ENVIRUNMENTAL RADIOLOGICAHL MONITOF ING PROGRAM SUMMAKY

CRYSTAL RIVEK UNIT 3 VOCKET NU.S0-302

CITKUE COUNTY, FLORIDA REFORT ING PERIOD 01/01/83-12/31/83

PATHWAY # TIPE & NO. & LLD 4 ALL LOCATIONS * HIGHEST MEAN LOCATION A CONTKRUL LOCATION ANRR
uuuuuuuunuuunuMuuuuaunuuuuuuuuu*uuuuuuuuuuuuunuunnuua

- B - * A * *

FIVEER WATEK * A A A A . *

(PCI/7L ) A GAMMA &k * - & & -
INGEST ION % ANALYSIS 4 » * A * * A 0

* & * * * * *

. A * - A - “

* BA-140 & 17.04 NDC 0/ 4) 4 * * *

* * A * * * .

* * & & * * *

* I-131 A 17.04 N 0/ 4) A B . +

. * - & * A »

+* * * * . * -

L CsS-134 A 17.0% MND¢ 0/ 4) 4 A . .

* * * * * A 4

* . A A * - -

* £S-13? & 17.04 ND¢ 0/ 4) 4 N - *

- - - B . * *

- * * * A A 4

> co-58 A 17.04 ND( 0/ 4) 4 & * »

. * B & - * *

* * . . A * A

* MN-54 A 15.04 NI 0/ 4)k B * 4

- * * * * * 'Y

* A A A A * *

* IN-65 & 30.0% ND( 0/ 4)4 * & *

B * A A A * *

- - - * A . .

* Co~-60 A2 17.04 ND( 0/ 4) % " A .

* * A & * A .
ARAAAARAARAAARARAAAAAAAARAAAARKAKKAKRAAKAAKRAARRARRARAARAAARRAAAAAARRAAARAARAAAAKAAAAAARAKARAAAAARAAS Ad

- A * * * * *

KRIVER WATEK . * k * * * *

(PCI/L ) A TRITIumM * A & * - A
& ANALYSIS 4 & X * - * & 0

A * A B B - *

* * - * * - .

. H-3 A 200.04& <LLDC 0/ 4) 4 A * *

. A * * * * *

* * * A * & *



TABLE -8

RIVER WATER
Sampling No. of Highest Limit#*
Parameter Location Mean Samples LLD Single Value Loqtion
(pci/kg) (pci/kg)  (pci/kg) (pci/kg)

~ Gamma

Analysis

1131 all <LLD 4 17 <LLD —--

Ba 140 all <LLD - 17 <LLD ——

Co 58 all <LLD 4 17 <LLD ——--

Cs 137 all <LLD 4 17 <LLD -—--

Cs 134 all <LLD 4 17 <LLD -—--

Mu 54 all <LLD 4 15 <LLD —

Zn 65 all <LLD - 30 <LLD -

Co 60 all <LLD - 17 <LLD ——

Tritium all <LLD 4 200 <LLD ——

*Defined as either (1) 10 times the upper 95 percentile confidence value from preoperational
program, or (2) 10 times the upper 95 percentile value from operating stations outside the plant's
influence, whichever is smaller. The location associated with the limit designates preoperational
program or operating station used to calculate limit.



GROUND WATER PATHWAY

The State has the responsibility to collect and analyze ground water samples. There are no
additional stations for this pathway,

Semiannual Gamma Analysis

All samples were collected and analyzed. There are no critical stations in this pathway. All
operational samples had no detectable activity (except for naturally occurring isotopes) and
there are no preoperational data.

Semiannual Tritium Analysis

There are no critical stations in this pathway. All operational samples had no detectable
activity and there are no preoperational data.

> M-
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TABLE III-9
ENVIKONMENTAL KADIOLOGICAL MONITORING PKOGKAM SUMMARY
CRYSTAL KIVEK UNIT 3 DOCKET NO.S50-302

CITKUS COUNTY, FLOEKIDA KEPORTING PEKRIOD 01/01/83-12/31/83

FATHWAY # TYPE 8 NO. &% LLD % ALL LOCATIONS 4 HIGHEST MEAN LOCATION A CONTROL LOCATION ANAR
AAArhARAArRRAAAAAAARARARIARAAKAAAKKARRARAKAAARRAAAAAAARRRAAARAAKARAAAAAAAAARRARARAAAAAAAARARARAAkkAhhkhhdh

* * * * . * -

GKOUND WATEK A A * B A B -

(PCI/L ) A GAMMA ~ * A * * * 0

INGESTION % ANALYSIS 2 A * * A A -

* * * . * N *

- * * * ol > -

* BA-140 x 17.04 ND¢C o/ 2)A . * .

* * * * B * .

. & A * . ' .

* 5=13) * 17.04 NI 0/ 204 * * +

+ * * A * * “

* * * X A A 4+

* CS-134 x 17.04 N 0/ 2)4 - - .

* * B * A * -

B . * ot | * & .

* €CS~-137 A 17.0% ND( 0/ 20k * . *

> * * & * - *

* * * * - * B

* co-58 A 17.04 N o/ 204 * * B

A * * - * * &

* A * * * * *

* MN-54 kx 15.04 ND( o/ 2k * B .

* * * * A * "

» * * A * B B

* IN-6S A 20.0% NU( 0/ Q) A . *

* * & - * * *

B - * & & L *

* Co~-60 Ak 17.0% ND¢ 0/ 20 % A * *

- A * * * & *

* & * * * A -
FATHUWAY 4 TYPFE & NO. # LLDIY & ALL LOCATIONS A HIGHEST MEAN LOCATION A CONTKOL LOCATION ANKR
AhAhrhkrhhhAARAAAbhhArrhhhArbhhhkAAARAAARARAARKRIARARARKAAARRAKAAAKARARAAAAAAARAAAAAAARKAAAAARAARAAAAKAAAA &4

* * * * - & *

GROUND WATER & * - A X * B
(FCL/L ) A TKITIUM . * A * A * 0

A ANALYSIS 2 A - A A A *

L * A A * * .

* * A A * A *

* H=-3 A 200.GA& <LLDC 0/ 2k + * *

't * A A * A “

> - A A A - *



TABLE [I-10

GROUND WATER

Sampling No. of Highest Limit*
Parameter Location Mean Samples LLD Single Value Location
(pci/kg) (pci/kg)  (pci/kg) (pci/kg)

~ Gamma

Analysis

1131 all <LLD 2 17 <LLD ———-

Ba 140 all <LLD 2 17 <LLD ——--

Co 58 all <LLD 2 17 <LLD —--

Cs 137 all <LLD 2 17 <LLD -—--

Cs 134 all <LLD 2 17 <LLD ——

Mu 54 all <LLD 2 15 <LLD -—--

Zn 65 all <LLD 2 30 <LLD -——

Co 60 all <LLD 2 17 <LLD e

Tritium all <LLD 2 200 <LLD -

*Defined as either (1) 10 times the upper 95 percentile confidence value from preoperational
program, or (2) 10 times the upper 95 percentile value from operating stations outside the plant's
influence, whichever is smaller. The location associated with the limit designates preoperational
program or operating station used to calculate limit,

'35 e



POTABLE WATER PATHWAY

The University has the responsibility to collect and analyze potable water
samples. There are no additional stations for this pathway.

Quarterly Gamma Analysis

All samples were collected and analyzed. There are no critical stations in
this pathway. The 1983 operational activity was generally less than the pre-
operational activity levels and consistent with previous operational years'
activities.

Quarterly Tritium Analysis

All samples were collected and analyzed. There are no critical stations in
this pathway. All sample activities were less than the LLD.

« 36 -
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TABLE III-11
ENVIRONMENTAL KADIOLOGICAL MONITORING PROGRAM SUMMARY
CKYSTAL RIVEKR UNIT 3 DOCKET NO.S50-302

CITkRUS COUNTY, FLOKIDA REFORTING PEKRIOD 01/01/83-12/31/83

PATHUWAY A4 TYPE 8 NO. # LLD 4 ALL LOCATIONS # HIGHESYT MEAN LOCATION # CONTROL LOCATION ANR®
AP AARARAARAARAAAARAAZARARAAAARARAARAAAAKKARARAARAARAAAAAAARARRRARRAARAARRARAARAAAAAARAARARARAAARARARAAA®

* A * * * * -

. JTABLE WATEK # . * * . * *

(PCIZKG) + GAMMA . . * - - *
INGEST ION x ANALYSIS 12 & * * * - A 0

& . * * * * *

* * * . * . +

* BA-140 * 6.74 27.1¢ 3/ 12)4C10 # 63.5¢ 1/ 4)4 27.1¢ 3/ 12)4

* * A ( 7.8~ 63.5)k * ( 63.5- 63.9)4 ( 7.8 $£3.95)4

* * * . . B *

* 1-131 . 2.9 22.8¢ 2/ 12)AC07 % 27.3¢ 1/ 4k 22.8¢ 2/ 12)%

* * * ( 18.2- 27.3)4 * ( 27.3- 27.3)4 ( 18.32- 27.3)%

* * * * * - *

* CS-134 B 2.4% ND( 0/ 12)4 * * *

* * * * - * *

* * * * * * *

. €S-137 * 2.9 3.7¢ 1/ 12)AC18 4 3:74 1/ 4)4 3: 54 1/ 124

* * . ( 3.7~ 3.7)% o ¢ 3.7~ .7k ( 3.7~ 3.7)4

* . * * * * B

* co-s8 * 3.24 ND( 0/ 12)% * - .

* * * B A * *

" * B * - * -

* MN-54 * 2.24 ND( 0/ 12) A * . *

* - * & - - B

* * B A * B B

* IN-GS * 6.24 ND( 0/ 12)% * . B

* X A * A * N

* * B . * * B

* Co~-p0 A 2.24 4,.5¢( 1/ 12)4C10 4 4,5¢ 1/ A)h 4.5¢ 1/ 12

* & * ( 4.5~ 4.5)A * ( 4.5~ 4.9)A ( 4.5~ 4.9)4

B A * * * A -
FATHWAY A TYPE & NO. % LLD 4% ALL LOCATIONS *# HIGHEST MEAN LOCATION A CONTROL LOCATION ANRR
AKARARARAAIAAAAARAAAAAAARAAKARAAAAAAARARKAAAAAKARARAASAARARAARAARARARAAAAARRAREAAARARAARAKARRR SAAAARAAA K

* . . * . . *

POTABLE WATEKR * B . * * * *

(PCI/L ) & TKITIUM . * - . “ .
& ANALYSIS 12 & . . * A * 0

* . * * * & »

* . . . A . .

* H-3 A 450.8Bx 273.0¢ 1/ 12)4C18 & 273.0¢( 1/ 4)k 273.0¢ 32 334

. . * ( 273.0- 273.0)4 A ( 273.0- 273.0)4 ( 273.0- 273.0)4

- - * . & - *

* A * » * * B



TABLE III-12
POTABLE WATER

Sampling No. of Highest Limit*
Parameter Location Mean Samples LLD Single Value Location
(pci/kg) (pci/kg)  (pei/kg) (pci/kg)
~ Gamma
Knalxsis
1131 all 22.8 12 2.9 e ——
co7 —-- 1 2.0 27.3 100/preop
Ba 140 all 7.1 12 6.7 - -
Clo0 -—- 1 6.0 63.5 500/preop
Cs 137 all 3.7 12 2.9 e i
(o §: o 1 3.0 e 200/preop
Cs 134 all 2.4 12 2.4 <LLD 150/preop
Co 58 all <LLD 12 2.2 <LLD 150/preop
Mu 54 all <LLD 12 2.2 <LLD 200/preop
Zn 65 all <LLD 12 6.2 <LLD 200/preop
Co 60 all 4.5 12 2ol ———— w————
c10 - ! 3.0 4.5 200/preop
Tritium all <LLD 12 451 - -
Cls8 ——— 1 211 273 12000/preop

*Defined as either (1) 10 times the upper 95 percentile confidence value from preoperational
program, or (2) 10 times the upper 95 percentile value from operating stations outside the plant's
influence, whichever is smaller, The location associated with the limit designates preoperational
program or operating station used to calculate limit.
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SHORELINE EXTERNAL SEDIMENT PATHWAY

The University has the responsibility to collect and analyze shoreline external
sediment ‘'‘amples. There are no additional stations for this pathway.

Semiannual Jamma Analysis

All sampl s were collected and analyzed. The critical stations for this analy-
sis are Sample Stations Cl4H, Cl4M, and Cl4G. No sample had activity greater
than 10 times the control station value.

The 1983 operational data showed nuclide concentrations generally lower than
the preoperational data and consistent with previous years' operational data.

Semian .al “¢-90 Analysis

All samples were collected and analyzed. The critical stations are Sample

Stations Cl4H, Cl4M, and Cl4G. No sample had activity greater than 10 times
the control station value.

There are no preoperational data and the 1983 data showed no significant change
in Sr-90 concert:ation, in this pathway, over previous years' concentrations.

- 38



TABLE TII-13
EMVIKUNARENTAL KADLOLUGICAL MUMITUKING PRULGRAM SUMMAKY

CRYSTAL KIVEFR UNIT 3 DOCKET NOD.50-303

6€

CITKUS COUNTY, FLOKRIDA KEFOKTING PENIOD 01/01,83-12/31/83
FATHUWAY 4 TYPE % NO. 4 LLD A& ALL LOCATIONS * HIGHEST MEAN LUCATION & CONTKOL LOCATION ANRR
AARAAKARRKRAARAARAARRARARAAAAARAARRAAAARARRARAAAAAARARAARAAARAAARAKARAAARAARAAAAARARARAARARAARAAKARAAAAAS
. . B - * * *
BOT. SEDIMENTS % * * - * - -
(PCI/KG) * GAMMA * A * * * *
SHOKRELINE EXP. A ANALYSIS 10 & * - B A *
* * . . . * .
* . * A - A *
- BA-140 * 7.3% 17.1¢ 67/ 10)ACO01 % 24.8¢ 1/ 2)4 18.6( 2/ 4)4
X * * ( 12.4- 24.8)% A ( 24.8- 24.8)2 ( 12.4- 24.8)4%
* B * . B * *
A TH-232 B B.4% 89.71¢ 97 10)AC14HA 140.5¢( 2/ 2)A 81.0¢( 4/ 44
* * * ( 39.9- 175.0)4 . ( 106.0- 175.0)4 ( 40.8- 133.0)4
* * A * A * *
* I-131 * 3.9% ND( o/ 10)4 * - *
* X * A A K &
* - * . B B B
. RA-22 * B.2k 495.3C 10/ 10)4Cil4HAx 926.5¢ 2/ 2)% 202.1¢ 4/ )%
* N B ( 80.9-1130.0)4 - ( 723.0-1130.0)4 ( 80.9- 347.0)%
* A * K A * -
* CS-134 * 3.1% S.1¢ 6/ 10)ACL14HA 10.7¢ 1/ 2)k 3.9¢ kN 4)4%
* * * ( 2.6 10.7)& A € 10.,7- 10.7)4 { w2l 5.6)%
. * * * n * -
- KU-106 kA 24.64% 21.7¢ 17/ 10)ACY4MA 3 P 4 | 1/ 2) % ND ¢ o/ 4%
* - - $ 31.2= 32).7)% . t 3.7 2. *
A * * * * * A
* £sS-137 * 3.54 22.9¢ 7/ 10)%C01 % 41.9¢ a7/ A 36.8¢ 3/ 4)A
A * * ( 4.1- 79.0)4 A ( 4.8~ 79.0)* ( 4.8~ 79.0)4
* * A * % * -
* Zk=99 * 4.0% NI ( 0/ 1004 . B B
* & * & A * *
* * A * * * *
- MN-54 * 2:9% ND(C 0/ 10)4 * * *
. A * A - * *
* B * - . . *
* ZN-GS * G.4% ND( 0/ 10) 4 * - *
B * - * A * B
* * * A * B -
* K=-40 A 38.6x 289.7¢ 97 10)AC09 & 364.5¢ e/ 2)k 363.0¢ 4/ 4) 4
B * A ( Sl.1- 678.0)4 * ( Sl.1- 678.0)% ( S1.1- 6768.0)4
BOTTON SEU. * * A * * . .
(PCL/KG) A Sk 89790 A A & o . *
SHOKEL INE EXT x ANALYSIS 10 & * * A N &
& A * B . * *
* * A A X * *
* SR-90 kK 23:3% 3J.3¢ 3/ 10,)xC09 & 6.2¢ 1/ 2% 6.2¢ 1/ 4) A
* * A ( 2.0~ 6.2)% * ( 6.2 6.2)% ( 2= 6.2)%



TABLE III-1%
SHORELINE EXTERNAL SEDIMENTS

Sampling No. of Highest Limit*

Parameter Location Mean Samples LLD Single Value Location

(pci/kg) (pci/kg)  (pci/kg) (pei/kg)

Gamma

Analysis

Ra 226 all 495 10 8.2 1130 -—-
Cl4H*= —-- 1 11.0 1130 4€95/C09
Clymes R 1 16.0 620 4695/C09
CLUG** s | 5.0 610 4695/C09

Th 232 all 89.7 10 8.4 378 an
Cl4H=» -—-- 1 13 175 1466/C09
CleM== — 1 6.0 85 1466/C09
CleG** -— 1 8.0 78 1466/C09

1131 all <LLD 10 3.9 <LLD ——
Cl4H** -— 2 7.0 <LLD 67/C09
CleM== -—-- 2 4.0 <LLD 67/C09
CleG** -—-- 2 3.0 <LLD 67/C09

*Defined as either (1) 10 times the upper 95 percentile confidence value from preoperational
program, or (2) 10 times the upper 95 percentile value from operating stations outside the plant's
influence, whichever is smaller. The location associated with the limit designates preoperational
program or operating station used to calculate limit,

**Critical Pathway Sample Station and critical radionuclides.
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TABLE IIi-14
SHORELINE EXTERNAL SEDIMENTS

Sampling No. of Highest Limit*
Parameter Location Mean Samples LLD Single Value Location
T (pci/kg) (pci/kg)  (pei/kg) (pci/kg)
Analysi: ﬁsxs
Ba 140 all 17.1 10 7.3 —— W
Cl4H*» - 10.0 21.0 173/C09
CleM=» ———- 6.0 13.0 173/C09
Cl4Ge» —— 5.0 19.0 173/C09
col - 1 10.0 24.8 173/C09
Ru 106 all <LLD 10 24.6 <LLD e
Cl4H»» -—-- 2 55.0 <LLD 362/C09
ClsM*» -—-- 1 20.0 21.7 362/C09
CleGe» ——— 2 23.0 <LLD 362/C09
Cs |37%# all 22.9 10 3.9 —— e
CleH*» - 1 . 15.0 500/C09
CleMn» —— 1 3.0 22.9 500/C09
Cl4Gn» -—-- 1 4.0 500/C09
col —— 1 5.0 79.0 500/C09
Zr 95 all <LLD 10 4.0 - -——-
CloH*» —-- 2 9.0 <LLD 67/C09
CleM»+ -—-- 2 3.0 <LLD 67/C09
ClyGe» ——-- 2 4.0 <LLD 67/C09

*Defined as either (1) 10 times the upper 95 percentile confidence value from preoperational
program, or (2) 10 times the upper 95 percentile value from operating stations outside the plant's
influence, whichever is smaller., The location associated with the limit designates preoperational
program or operating station used to calculate limit.

**Critical Pathway Sample Station and critical radionuclides,
- 4] -



TABLE II-14
SHORELINE EXTERNAL SEDIMENTS

No. of Highestd Ll.m’ ‘1J
Parameter Location Mean Samples LLD Single Value ocation
(pci/kg) (pci/kg)  (pci/kg) (pei/kg)
_%-:E‘“-"‘-!
SIS
fcon®)
Cs 134%» all $.1 10 ‘ 10.7 .
Cl4H*» - 1 4.0 10.7 30/C09
CleM=» ——— 1 5 5.0 30/C09
ClyGe+ - 1 2.0 3.0 30/C09
Mn 54 all <LLD 10 2.9 < LLD ———
Cl4H*» ——-- 2 7.0 <LLD 48/C09
CleM=+ ——— 2 2.0 <LLD 48/C09
Cl4Ge+ -—-- 2 3.0 <LLD 48/C09
Zn 65 all <LLD 10 6.4 <LLD ——-
CleH*» ———- 2 17.0 <LLD 133/C09
CleM#» ———- 2 4.0 <LLD 133/C09
CleGes -——- 2 5.0 <LLD 133/C09

*Defined as either (1) 10 times the upper 95 percentile confidence value from preoperational
program, or (2) 10 times the upper 95 percentile value from operating stations outside the plant's
influence, whichever is smaller, The location associated with the limit designates preoperational
program or operating station used to calculate limit,

**Critical Pathway Sample Station and critical radionuclides.
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TABLE II-1%

SHORELINE EXTERNAL SEDIMENTS

Mean
(pei/kg)

Highest
LLD Single Value
(pci/kg)  _(pci/kg)

Limit*
Location

(pei/kg)

all
Cl4H#»
CleM#+=
Cl4Ge+=
Co9

all

Cl4H*»
CleMe»
ClyGe»

12335 /C09
12335 /C09
12335 /C09
12235 /C09

1128/C09
1128/C09
1128/C09

*Defined as either (1) 10 times the upper 95 percentile confidence value from preoperational
program, or (2) 10 times the upper 95 percentile value from operating stations outside the plant's
influence, whichever is smaller. The location associated with the limit designates preoperational
program or operating station used to calculate limit,

*#Critical Pathway Sample Station and critical radionuclides,
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SEAFOOD CHAIN PATHWAY (MARINE PLANTS)

The University has the responsibility to collect and analyze marine plants
in the seafood chain. There are no additional stations for this pathway.

Semiannual Gamma Analysis

All samples were collected and analyzed. There are no critical stations in
this pathway.

The 1983 operational concentrations are generally less than the preoperational

concentrations and are consistent with previous operational years' concentra-
tions.

Semiannual Sr-89 and 90 Analysis

All samples were collected and analyzed. There are no critical stations in
this pathway. There are no preoperational data and the 1983 data are consistent
with previous operational years' concentrations.

The following discrepancies were noted:

= C29 Second Half 1983: The small sample size and long holding time
resulted in large sample LLD.

- C30 First Half 1983 : The small sample size and long holding time
resulted in large sample LLD.

- &8 -
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TABL..

IITI-1S

ENVIRONMENTAL KADIOLOGICAL MONITORING PROGRAM SUMRARY

CITRUS COUNTY, FLOKIDA

IYFE & NO.

GANMMA
ANALYS IS

BA-140

TH~232

I-131

RA~226

kKU-106

€S~-137

Zk-95

MN-54

ZIN-65

K-40

Sk 89790
ANALYS IS

Sk-90

SKk-89

CRYSTAL RIVER UNIT 3

4

s

& LLD &

* *
* B
* *
* A
* *
* *
* 9.84
* *
. -
* 9.04
& A
A *
A S.84
A *
* *
* 92.24
* *
* A
& 38.04
* *
] .
* 4.74
A *
* *
& 4.64%
A *
*~ *
X 4.34
* L]
* *
A 10.3%
A *
* »
A 57.3%
A *
* *
* &
* *
* A
* %
* X
£ 0.8194
* *
* A
A10.1304
& 4
X X

ALL LOCATIONS

DOCKET

NO.S50-302

REFORTING FERIOD 01/01/83-12/31/83

. * *

* * *

* A x

A A *

* & %

* * *

30.2¢ 2/  4)4C30 A 35.3¢ 1/ 2)k
¢ 25.1- 3.3k c  ( 35.3- 35.3)4
A A &

54.31( 3/ 4)AC30 &4  60.9¢ 17 )4
( 32.6~ 69.3)% . ( 60.9- 60.9)4
* * *

MDC 0/ 4)A " A
* * *

* - *

86.0¢( 3/  A)AC29 & 92.4( 2/ )4
( 31.9- 153.0)4 &  ( 31.9- 153.0)4
* * &

NI 0/ 4)4 A .
* * *

. & .

11.9¢ 3/ 4)kC29 2 13.9C 27/ )4
' S.7 23.0)4 6. & 5.7 22.0)%
- * .

ND¢ 0/ 4) 4 - .
- - *

& - %

NI 0/ 4)4 * *
B N .

. . *

ND (¢ 0/ 4) % * *
. - *

* . -

5046.7¢( 3/ A4)AC30 % 5240.0¢ 1/ )4
(1680,0-8220.0)% A (5240.0-5240.0)%
* ® *

x * *
* . .

* * *
* * .

A * *

2.2 2/ 4) Ac30 & 2.2 ( 2/ 2) *
(0.032 - 4.4) & A (0.032/ 4.4) *

* x *

3.6 ( 1/ 4) ACc29 & 18.0( 1/ 2) &
( 3.6 - 3.6 ) & * (36.0 - 36.0) %

* * *

-
*
*
*
4+
*
35.3¢ 1/ PR
( 35.3- 35.9)a
A
60.9¢( 1/ 2)4
( 60.9- 60.9)x
*
*
*
-
73.0¢ | 4 2)4
( 73.0- 73.0)4
*
-
B
*
8.1¢ 17 3+
{ '-l- .c"*
*
-
-
*
-
*
3
*
-
B
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*
-
*
*
*
*
2.2 ( 2/ 2) 4
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A
*
X
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TABLE IB-16

MARINE PLANTS

Sampling No. of Highest Limit*

Parameter Location Mean Samples LLD Single Value Location
(pci/kg) (pci/kg)  (pci/kg) (pei/kg)

Gamma
Analysis
Ra 226 all 86.0 - 9 — s

C29 — 1 10. 15.3 1330/C30
Th 232 all 54.3 4 9 —— w—

Cc29 —— 1 13. 69.3 1124/C30
I131 all <LLD “ 5 <LLD 124/¢30
Ba 140 all 30.2 4 9. ——— w———

C30 --- 1 5 3.3 545 /C30
Ru 106 all <LLD - 38. <LLD 757/C€30
Cs 137 all 11.9 4 4 R Tl

c29 — 1 5. 22.0 124/C30
Zr 95 all <LLD 4 L <LLD 95/C30

*Defined as either (1) 10 times the upper 95 percentile confidence value from preoperational
program, or (2) 10 times the upper 95 percentile value from operating stations outside the plant's

influence, whichever is smaller. The location associated with the limit designates preoperational
program or operating station used to calculate limit.
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TABLE M-16 (Con't)

MARINE PLANTS

Sampling No. of Highest Limit*
Parameter Location Mean Samples LLD Single Value Location |
(pci/kg) (pci/kg)  (pci/kg) (pci/kg)
~ Gamma
Analysis
lConiti
Mn 54 all <LLD 4 4.3 <LLD 95.4/C30
Zn 65 ail <LLD 4 10.3 <LLD 248/C30
K 40 all 5047 4 57.3 ——— Py
c29 —— 1 56.0 8220 26285/C30
Sr 89 all <LLD - 10.1 <LLD —--
Cc29 cow 1 23.0 36.0 220/¢30
Sr 90 all 2.2 4 0.82 - -——-
C30 ———— l 3.9 4.4 83/C30
|
|

*Defined as either (1) 10 times the upper 95 percentile confidence value from preoperational
program, or (2) 10 times the upper 95 percentile value from operating stations outside the plant's
influence, whichever is smaller, The location associated with the limit designates preoperational
program or operating station used to calculate limit,

- A -
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INGESTION PATHWAY (CRAB)

The University has the responsibility to collect and analyze crabs. There
are no additional stations for this pathway.

Semiannual Gamma Analysis

All samples were collected and analyzed. Sample Station C29 is the critical
station in this pathway and no sample had activity greater than 10 times the
control station or preoperational values.

The 1983 operational concentrations are generally less than the preoperational
concentrations and consistent with previous years' operational concentrations.

- 50 -
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TABLE II1-17
EnvIRONHENTAL RADIULOGICAL MONITOKING PROGRAM SUMMARY

CRYSTAL RIVER UNIT 3 DOCKET NO.S50-302
CITRUS COUNTY, ELORIDA REFOKTING PERIOD 01/01/83-12/31/83

PATHUWAY # TYFE % NO. 4 LLD A& ALL LOCATIONS % HIGHEST MEAN LOCATION & CONTROL LOCATIUN ANKEK
AARRRAKARAAKARARKRARKRRRAKKRAARKKRARAAAKARKKAKARKKAKAARKKAKAARRAKRRARARKARKRAAAAKKAKARkARAKAKKAAAKAAKAAARA &

. * * A * * *

CRABS * * * X A * .

(PCI/KG) *x GAMMA * A A & * B
INGEST ION & ANALYSIS 4 & * o A s 0

* - % * A A *

» * * * * * *

. BA-140 & 13.24 16.1¢ 1/ 4)4C29 % 16.1¢ 1/ 2)% ND o/ 2) A

* * & ( 16.1- 16.1)4 * ( 1l6sd= 16.1)4 .

- * * A * * ~

B TH-232  12.0x 60.9¢ 3/ 4)AXC29 & 62.0¢( 2/ 2)k 58.9¢ 1/ 20 %

. . * ( 58.9- 65.0)% * ( S8.9- 65.0)4 ( 98.9- 958.9)A

* * * * * . *

. I-131 B 6.14% ND( 0/ 4) % A & A

* . * * * “ -

. - * * > - *

B RA-226 # 13.44%4 114.0¢ 4/ 4)4AC30 & 118.6¢ 2/ 2)% 118.6¢( 2/ 214

B * * ( S56.6- 162.0)% A ( 92.2- 145.0)% ( 92.2- 145.0)»

* * - * * * -

* CS~-134 A 5.5 4.3¢ 1/ 4)4C29 & 4.3¢ 1/ 2)4 ND « 0/ 2) %

* - * ( 4.3~ 4.3)4 A ( 4.3~ 4.3)4 .

* A * A & & .

* RU-106 A S50.0% ND( 0/ 4% * * *

* * * & * * *

* o * * * * *

* CS-137 * 6.44% 10.6¢ 1/ 4)AC30 4 10,6¢ 1/ 2)h 10.6¢ 1/ 2)%

B * * & » A X

* ZR-93 * 6.64 ND( o/ 4)% B & B

B * * » A * *

* * * & * * »

* MN-34 * S.5% ND( o/ 4)% * A &

* * * B * * &

* * * * A * *

* ZN-65 A 17.44% ND( 0/ 4)% & * *

* . - * * * -

. * * » * “ -

* K=40 & 167.4% 2340.4¢ 4/ 4)4AC30 A4 2530.7¢ g a)a 2530.7¢ 2/ 2)A

. A & (1930.0-2901,4)4 ] (2160,0-2901.4)% (2160.0-2901.4)+

* * X & * * *



TABLE III-18

CRABS
Sampling No. of Highest Limit#*
Parameter Location Mean Samples LLD Single Value Lot_ntion
(pci/kg) (pci/kg) (pci/kg) (pci/kg)
Gamma
Kﬁlzu's
Ra 226 all 114 13.4 162 1920/¢30
C29%+ ——— 7.0 162 1920/C30
Th 232 all 60.9 4 12.0 65 —
C29#+ —— 1 7.0 65 1015/C30
I 131 %% all <LLD 4 6.1 <LLD —
C29*+» -— 2 7.0 <LLD 125/€30
Ba 140 all 16.1 4 13.2 16.1 —
C29%+» —— 1 7.0 16.1 206/C30
Ru 106 all <LLD 4 50.0 <LLD ——
C29#%+ -—— 2 57.0 <LLD 865/C30

*Defined as either (1) 10 times the upper 95 percentile confidence value from preoperational
program, or (2) 10 times the upper 95 percentile value from operating stations outside the plant's
influence, whichever is smaller, The location associated with the limit designates preoperational
program or operating station used to calculate limit.

**Critical Pathway Sample Station and critical radionuclides.
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TABLE IM-18 (Cont)

CRABS
Sampling No. of nghen Limitf
Parameter Location Mean Samples LLD Single Value Location
— (pci/kg) (pci/kg) (pci/kg) (pci/kg)
amma
Analysis
(Co_n"d
Cs |37%» all 10.6 4 6.4 - el
C29#+ —-- 2 6.0 <LLD 145/€30
€30 --- 1 9.0 10.6 L45/C30
Zr 95 all <LLD B 6.6 <LLD ——
C29#+ —— 2 7.0 <LLD 80/C30
Cs 134»+ all <LLD . 5.5 4.0 S
C29#+ — 1 3.0 4.0 79/€30
Mn 54 all <LLD 5.5 <LLD !
C29##» ---- 6.0 <LLD 79/C30
Zn 65 all <LLD 13.4 <LLD ——
C29*+ —— 15.0 <LLD 205/¢€30
K 40 all 2340 “ 167 -—-- -
C29+ - 1 291 2370 35570/C30
C30 -—-- 1 243 2901 35570/€30

*Defined as either (1) 10 times the upper 95 percentile confidence value from preoperational
program, or (2) (0 times the upper 95 percentile value from operating stations outside the plant's
influence, whichever is smaller. The location associated with the limit designates preoperational
program or operating station used to calculate limit,

*#Critical Pathway Sample Station and critical radionuclides.
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INGESTION PATHWAY (CARNIVOROUS FISH)

The University has the responsibility to collect and analyze carnivorous fish.
There are no additional stations for this pathway.

Semiannual Gamma Analysis

All samples were collected and analyzed except for the first half 1983 at
C30. No carnivorous fish could be obtained. Sample Station C29 is the critical
station in this pathway and no sample had activity greater than 10 times the
control station or preoperational values.

The operational concentrations for 1983 are generally less than the preopera-

tional concentrations and consistent with previous years' operational concentra-
tions.
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TABLE III-19

ENV IKONNENTAL KADIOLOGICAL MONITORING PROGRAM SUMMARY
CRYSTAL RIVER UNLT 3

CITKUS COUNTY, FLOKIDA

# TYPE % NO.

.

*

& GAMMA

& ANALYSIS
*

*

* BA-140
*

.

* TH-232
>

.

B I-131
.

.

* kKA-226
-

.

* CS~-134
*

*

A kU-108
-

*

- csS~137
-

*

* ZR-95
*

*

* MN-34
*

*

* ZN~63
*

*

* K=-40
*

*

4

# LLD 4 ALL LOCATICNS
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o () 1 o
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w
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TABLE [I-20

CARNIVOROUS FISH
Sampling No. of Highest Limit#
Parameter Location Mean Samples LLD Single Value Location
— _{pei/kg) (pei/kg) __(pei/kg) (pci/kg)
amma
An_ﬂ!su
Ra 226 all 57.4 - 8.6 113 ——
C29¢+ ———- 1 13.0 113 300/¢30
Th 232 all 49.0 . 7.2 71.3 w——
C29++ —— 1 11.0 71.3 550/C30
1131 all 35.6 . 3.9 35.6 onn
C29#+ -—-- 2.0 35.6 40/preop
Ba 140 all 29.0 . 7.5 29.0 e
C29+»+» — 12.0 29.0 70/€30
Ru 106 all <LLD . 32.6 <LLD ——--
C29%» ——-- 2 47.0 <LLD 320/¢30
Cs |37%+ all 18.8 . 4.5 33.6 o
C29%+ -—— 1 2.0 33.6 50/preop

*Defined as either (1) 10 times the upper 95 percentile confidence value from preoperational
program, or (2) 10 times the upper 95 percentile value from operating stations outside the plant's
influence, whichever is sialler. The location associated with the limit designates preoperational

program or operating station used to calculate limit,

**Critical Pathway Sample Station and critical radionuclides,
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TABLE [I-20 (Con't)

CARNIVOROUS FISH

Sampling No. of Highest Limit*

Parameter Location Mean Samples LLD Single Value Location

(pei/kg) (pei/kg) (pci/kg) (pei/kg)
" Gamma

Analysis

{Con't)

Zr 95 all 5.4 - 3. 5.4 J—
C294+ - 1 - 5.4 40/¢30

Cs [34%» all <LLD 3.4 <LLD ———
C29#» —-- 5. <LLD 30/¢30

Mn 54 all <LLD 4 3. <LLD ——
C29+» —— 2 5.0 <LLD 3C/C30

Zn 65 all <LLD 4 8.2 <LLD ———-
C29#+ —-- 2 12.0 <LLD 80/c30

K 40 all 2213 4 84.7 .- —
C29#+ —— 1 65.0 2160 26200/C30
€30 e 1 42.0 2620 26200/€30

*Defined as either (1) 10 times the upper 95 percentile confidence value from preoperational
program, or (2) 10 times the upper 95 percentile value from operating stations outside the plant's
influence, whichever is smaller. The location associated with the limit designates preoperational
program or operating station used to calculate limit.

~ritical Pathway Sample Station and critical radionuclides.
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INGESTION PATHWAY (HERBIVOROUS FISH)

The University has the responsibility to collect and analyze herbivorous fish.
There are no additional stations for this pathway.

Semiannual Camma Analysis

Sample Station C29 is the critical station in this pathway and no sample had
greater than 10 times the control station or preoperational values.

The 1983 operational concentrations are generally lower than preoperational

concentrations and are consistent with previous years' operational concentra-
tions.
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TABLE III-21
ENVIKUMRENTAL KADIOLOGICAL MONITORING FROGKAM SURRAFY

CRYSTAL RIVER UNIT 3 DOCKET NO.S50-302
CITRUS COUNTY, ELORIDA KEFORTING PERIOD 01/01/83-12/31/83

PATHUAY # TYPE 8§ NO. % LLD # ALL LOCATIONS A HIGHEST MEAN LOCATION % CONIKOL LOCATION Awak
‘iﬁﬁﬁt*ﬁ*hﬁk**iﬁ*lhﬁ*ﬁiiﬁtﬁtiﬁii*tlk*tﬁhiﬁiﬁ**kﬁﬁﬁkﬁﬁﬁﬁﬁ*ﬁﬁﬁk‘ﬁt*‘*ikiﬁﬁ*ﬁﬁﬁki*ﬁ**ﬁﬁﬁ*t*ﬁit*ﬁtﬂ*ttﬁ*ll‘

* * * * * - -

HERB. FISH . * - - * * -

(PCI/KG) & GAMMA . * * * * *
INGEST ION k& ANALYSIS 4 & * * * * » 0

. * * . - B -

* - - »~ & * *

* EA-140 # 13.6&4 163.9¢ 2/ 4)AC29 & 310.0¢ | ¥ 2, % 17.72¢ \/ 214

* * * ( 17.7- 310.0)x & ( 310.0- 310.0)4 ¢ 12.7 17.7%

* » A . . * -

& TH-232 i 12.34 S52.9¢ 4/ 4)4C29 & 54.5¢ 2/ 2)h S1.4¢ 2/ 204

* * * {( 46.2- 62.0)4% * ( 46.9~ 62.0)% ( 46.2- S6.6)%

. - A * * * .

. I-131 - 7.3% ND( o/ 4)% * * *

* * * * * * -

* * * * - * *

* kKA-226 & 14.2&4 114.2¢ A/ 4)4AC29 & 134.8¢ 2/ 2)4 93.6¢ 2/ 2)%

- - . ( 49.2~ 214.0)% . ( $55.6~ 214.0)4 ( 49.2- 138.0)%

* * & - ’ * *

. CS~134 - 6.1% ND( o/ 44 - * -

* * * * * * +

- . A - ~ * *

* RU~-10C & S4.3% ND( o/ 4)% - * *

- * B . * * -

* * . - . » -

* Cs-137 - 7.3% 14.4¢ A/ 4)4C29 & 21.2¢ e/ FREY 7.6¢ 2/ 2)%

* - & * * % -

i Zk-935 . 6.5% ND( o/ 4k * . .

* * A * . * *

* . . * . * B

* MN-S4 * 6.0% 6.5¢ | 4 4)AC30 A 6.5¢ 17 2)A 6.9¢ )/ 2) %

. * & ( 6.5~ 6.5)4 - ( 6.9~ 6.5k 6.5- 6.5)4

- . * * B » *

. ZIN-6S A 15,04 ND( o/ 44 L * *

* * * * * > *

* . * - - * B

* K-40 A 122.04& 3212.4¢ 4/ 4)4C29 4 3715.0¢ as Xk 270 . 72¢ v/ A

* A * (2530.0-3720.0)4 L] (3710,0-3720.0)4 (2530.0-2009.4)+

* * * L & * *



TABLE -22

HERBIVOROUS FISH
Sampling No. of Highest mi'
Parameter Location Mean Samples LLD Single Value Loca
_{pci/kg) (pei/kg) _ (pei/kg) (pei/kp)
Gamma
Knalysis
Ra 226 all 114 4 14.2 214 ——-
C29#+ ———- | 22.0 214 2160/€30
Th 232 all 52.9 4 12.5 62.0 -
C29%» ——- 1 18.0 62.0 667/C30
[13]#» all <LLD 4 7:3 <LLD ———
C29#+ ——-- 2 9.0 <LLD 100/preop
Ba 140 all 164 4 13.6 310 e
C29#%+» ——- 1 18.0 310 206/C30
Ru 106 all <LLD 4 54.3 <LLD —
C29#+ ——— 2 77.0 <LLD 708/C30
Cs |37%+ all 14.4 4 7.3 22.3 IFERET
C29#+ - 1 10.0 22.3 135/¢30

*Defined as either (1) 10 times the upper 95 percentile confidence value from preoperational
program, or (2) 10 times the upper 95 percentile value from operating stations outside the plant's
influence, whichever is smaller, The location associated with the limit designates preoperational
program or operating station used to calculate limit,

**Critical Pathway Sample Station and critical radionuclides,



TABLE [-22 (Con't)

HERBIVOROUS FISH
< ~ T~
Parameter Location Mean Samples LLD Single V _
(pci/kg) (pei/kg) _ (peci/kg) (pci/kg)
~ Gamma
lConit’
Zr 95 all <LLD 4 6.5 <LLD -—--
C29%+ - 2 9.0 <LLD 88/C30
Cs 134#» all <LLD " | <LLD -
C29%+ —— 8.0 <LLD 96/€30
Mn 54 all 6.5 6.0 c——- F—
C29%+ P— 8.0 <LLD 96/C30
C30 o 5.0 6.5 96/C30
Zn 65 all <LLD 15.0 <LLD —
C29%* S 19.0 <LLD 213/¢30
K 40 all 3212 4 122 3720 P
C29#» —-- | 47 3720 31006/preop

*Defined as either (1) 10 times the upper 95 percentile confidence value from preoperational
program, or (2) 10 times the upper 95 percentile value from operating stations outside the plant's
nfluence, whichever is smaller, The location associated with the limit designates preoperational

program or operating station used to calculate limit,

**Critical Pathway Sample Station and critical radionuclides,
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INGESTION PATHWAY (OYSTERS)

The University has the responsibility to collect and analyze oysters. There
are no additional stations for this pathway.

Semiannual Gamma Analysis

All samples were collected and analyzed except for the second half 1983 C29.
No live oysters could be found. There are no critical stations in this pathway.

The 1983 operational concentrations are consistent with previcus years' opera-

tional concentrations and generally lower than the preoperational concentra-
tions.

- 68 »
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TABLE III-23
ENVIKONMENTAL KADIOLOGICAL MONITOKING PROGKAN SUMHARY

CRYSTAL KIVER UNIT 3 DOCKET NU.S0-302

CITEUS COUNTY, FLOKIDA FEFORTING PERIOD 01/01/83-12/31/83

PATHWAY # TYPE % NO. X LLD % ALL LOCATIONS & HIGHEST MEAN LOCATION % CONTROL LOCATION ANRR
Ah*htﬁki*tiﬁiﬁkt**t!ktt*i*ﬁﬁﬁhhttithth*htttAktk*t*lttkk*tk*tkttht*ttikhki*ktkkit&tt*ktiittt*khthtkit.t

* * * S * * *

OYSTEKS * * A X A * *

(PCI/KG) * GAMAMA . * A * & *
INGEST [ON * ANALYSIS 4 * * * * * x 0

* * * * L * *

* * * A * » *

» Ba-149 A 10.6% ND< 0/ 3k * * .

* * 2 * X * *

- * A * A * *

* TH-232 * 7.8% 22.7¢ 3/ 3)AC29 & 34.5¢ 1/ 1) 16.9¢ 2/ 2)4

* * A ( 10.4- 34.5)% * ¢ 34.5- 34.35)4 ( 10.4- 23.3)%

* * * A » * -

* i-131 * 4.04% ND( 0/ 34 * * *

* * - * X * -

* * * * * L *

. KA-226 * .14 36.4¢ 3/ 3)AC30 % 39.0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>