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INTRODUCTION

This report is submitted as required by Technica) Specification 6.9.1.5(c) to
Crystal River Facilit{ Opcrating License No. DPR-72. In accurdance with this
specification, the following information must be included in this report:

- Summaries

- Interpretations

« Unachievable LLDs, and

- An analysis of trends of the results of the radiological
environmental studies and previous annual reports.

- An assessment of any observed impact of plant operation on the
environment .

NOTE: If harmful effects or evidence of irreversible damage are
detected by the monitoring, the Report shall provide an analysis
of g?o problem and a planned course of action to alleviate the
problem,

- Summarized and tabulated results, in the forruc of Regulatory Guide 4.8
(December 1975), of all radiclogical environmental samples taken during
the report period.

NOTE: If some results are not available for inclusion, the report
shall note and explain the reason for the missing results, The
missing results shall be submitted as soon as possible in a
supplementary report.

- A summary description of the REMP,

- A map of all sampling locations keyed to a table giving distances and
directions from the reactor.

- Unavailability of milk or fresh leafy vegetable samples required by
Table 3.12-' of Technical Specifications.

- The results of land-use censuses.

- Results of Interlaboratory Comparison Program.
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TABLE -]

FLORIDA FOWER CORP,

« CRY - 1990

SAMPLE STATION LOCATIONS

SAMPLE MEDIA STATION 1D DIRECTION DISTANCE
TLo (&0 N 4400 7.
(6l NNE 4400
c62 NE §300
(63 ENE 4400
(64 £ 4400
41 ESE 1740
(66 St 1600
ce7 SSE 1480
41 § 1500
c69 SSW 1780
) SW 2100
¢70 WiW 4400
€7 WhW 3600
(72 N¥ 2400
C73 NNW 2000
27 " 3400
C18 N 5.2 MI,
o3 NNE 5.3
co4 NE 6.3
Cra (144 5.8
C7% £ 4.2
€76 ESE 5.4
cos SE 3.8
cn §SE 3.2
co9 ) 3.2
(78 WoW 4.1
C14G W 2.8
col NW 4.9
c79 NNW 5.0
C47-Control ESE 80
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TABLE 1-2
FLORIDA POWER CORP. - CR3 - 1990
SAMPLING AND ANALYSLS PROGRAM
SAMPLE MEDIA ¥ OF STATIONS FREQUENCY  ANALYSIS  (Lp(!)
T 30 Quarterly Y Dose
Air Todine . Weekly 1-131 0.07 pCi/m’
Air Particulate 6 Weekly Gross B 0.01
Quarterly v Soec

Cs-134 0.08
Cs-137 0.06

Seawater 3 Monthly Tritium 3000 pCi/L

Monthly Y Spec :

Mn- 54 16
Fe-59 30
Co-58 i
Co-60 15
In-65 30
Ir-Nb-95 15
1-13] ]
Cs-134 15
Cs-137 18
Ba-La-140 1%

(1) The maximum "a priori® LLD






TABLE 1-2 (Cont'd)

FLORIDA POWER CORP. - CR3 - 1990
SAMPLING AND ANALYSLS PROGRAM
SAMPLE MEDIA # OF STATIONS FREQUENCY ANALYSIS LLo
eroag t:uf 3 Monthly (3) Yy Spec
egetation
1-131 60 pCi/kg
Cs-134 60
Cs-137 80
Citrus 1 Annual (4) Y Spec :
(8) (8)
Watermelon 1 Annual (4) Yy Spec :
(5) (5)
Ez; when available
(5) During harvest

Same as broad leaf vegetation
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FIGURE 1-3: ENVIRONMENTAL MONITORING TLN LOCATIONS (SITE BOUNDARY)
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Ll LAND-USE CENSUS

A land-use census to identify the nearest residences, vegetable gardens,
and potential milk-producing animals within a five mile radius of the
nuclear plant was conducted in June. The distance in miles and bearing in
degrees for each receptor type in each of the sixteen sectors is
summarized below.

SECTOR | RESIDENCE GARDEN | WILK ANIAAL
N 4402 4502 e
NNE 3.8015 45013 "o
NE 3.8 055 4.3 052 .

ENE 3.4 060 ‘$.2061" 43070
3 3.5 097 4.1 093 "
ESE 4.2 0 101" 4.2 0101 e
SE 4.4 9 136° * "
SSE 3.4 0 i50° * *
S * . .
S5W * * *
SW * * *
WiW * * *

W . * *

WWW * * *

NwW 4.6 0319 * .

NNW 4.5 0 338 4.5 0 339 "

* None

** A1l sectors around the plant which are not exclusively water or
marshland might occasionally have milk-producing animals at the plant
boundary. Most of the land adjacent to the plant site is wood)and;
however, much of the land in the immediate area is pastureland for
cattle and a few horses, Stray cattle are often seen in the wooded
areas adjacent to the plant site. These cattle are raised for beef or
veal. At times there may be fresh females in these herds, but these
animals roam freely and are not milked, A few goats have also been
located at residences within the survey area. None of these cows or
goats are known to be providing milk for human use, and the owners are
not willing to make samples of milk available.

11



FLORIDA DEPT. OF HRS « EPA INTERLABORATORY CROSS~CHECEK FPROGRAM DATA
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Normal,.: Normalized range., As defined in "Environmental Radicactivi

Range Laboratory Intercomparison Studies Program Fiscal Year
1982%, Environmental Monitoring Systems Laboratory, U. S,
Environmental Protection Agency, P. O, Box 93478, Las Vegas,
Nevada, 89193-3478., EPA-600/4~81-004, February, 1981,

av04 =

. P Normalized deviation of the mean from the known value,
defined 1in EPA-600/4-81-004,

as




FLORIDA DEPT. OF HRS = EPA INTERLABORATORY CROSS~CHECK PROGRAM DATA

through December, 1990

Nuciide Colld o! | Ur

Mc
5

its Normal. Mean of

Range Analyses
) \ ..3(‘ s.}‘.‘.‘
i‘\ .Al? % ..31
3

Alpha
Beta
Ce=13°
Sr-9%0
I-131]
c8=1137
K
Sr-89%
Sr-%0
Alpha
Beta
Co~60
in=65
Ru=106
Ba~133
Ces~134
Ce~1137
He3
WATER I~-131

0,000
pCi 0.473
“L" 1 ' AQ‘S
pCi/l 0.236
mg/L 0.188
pCi 345
pCi/1 0,709
pCi 000
pCi 000
pCi 0.118
pCi/ 0:.197
pCi, 0.630
pCi 0.054
pCi/ 0.118
pCL/ 0.236
pCi, 0.255
pCi/L 0.098

a0 90 G0 O 0D -+ ¥

£ £ O
D O O O
el =l =l =l o of =

O WA AR LN

‘O

-
o

-rere

NOTES

Normal,: Normalized range., As defined in “"Environmental

Range Radicactivity Laboratory Intercomparison Studies Program
Fiscal Year 1981 - 1982%, Environmental Monitoring
Systems Laboratory, U, §. Environmental Protection
Agency, P. O, Box 953478, Las Vegas, Nevada, B89193-3478,
EPA-600/4-81~004, February, 1981,

Normalized deviation of the mean from the kXnown value,

as
defined in EPA~600/4-81-004,

No data provided, No data was provided to EPA for
nclusion in their report,

Not available. Report containing this data has nnt

'JG’(
been received from EPA, Las Vegas,

ACTION LEVEL:

(1) Cause: Erroneously over estimated chemical recovery of
strontium carrier.

Corrective Action: Try to improve purity of isolated
strontium carrier,

Cause: Incorrect counting efficiency used in calculatic
Corrective Action: Double check all parameters used ir
the calculation.
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1V:A. _AIRBORNE PATHMWAY

Air samples are taken at five locations in the vicinity of the plant. The
control location is 80 miles ESE of the plant,

Table IV-A.1 provides a statistical summary of the analytical results for 317
gross beta samples and 317 lodine samples.

The results for one gross beta and one lodine sample were not reported for the
following reason:

C40  7/30/91: Sample not collected due to power outage,

0f 317 Elrticulato samples analyzed for gross beta activity, 316 had

measurable activity. The average 1:91cator concentration was 15 pCi/1,000 n'

with a rance of 2 to 131 pCi/li 00 m*, The avgrage indicator concentration

2ur1?88;987 was 16 pCi/1,000 m°; 6 pC1/1,000 m* for 1988; and 15 pci/1,000 m'
or :

Three hundred and seventeen samples were analyzed for lodine activity, with
none having measurable activity,

Tables IV-A.2 and IV-A.3 provide the results for each weekly air sample.
Second Quarter composite data are summarized in Table IV-A.4. Measurable

quantities of C,sium were not identified. The highest LLD was
1.3 pei/1,000 m*,

4
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FLORIDA POVES CORP. - CRS - 1990

TABLE Iv-A3
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€2-06 v ® ] 8 12 <
82-12 7 w0 s ¢ s e
0z-19 10 13 e d s "
02-26 v v e 9 13 3
o3-es% 12 ” e v L) "
03-12 13 " s “ % "
03-1% v 12 ARy we 2 2
03-2¢ L1 4 3 " L2 4 w 20
o4-02 1 12 "% 12 " "
0% -9 13 3 b s ” "
64-17 12 % % 114 b 2
046-23 % ”w % 1 5 »
oL-30 k 13 "% 6 12 16
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TABIE 1¥-A.3 (Cont'd)
PCi/1000m° GROSS © 1w Al

12

COLLECTION DATE 87 cis &0 w s %7
o99-0e 10 7 235 s "= 29
09-1¢ e so 3 37 45 35
89-17 "% 3 " % 5 "
09-25 20 29 32 "” Fal 5
m-01 17 21 " "w 7 e
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19-22 7 12 " %5 "% 12
10-29 b 1% ” "% 15 3
11-05 22 1.4 6 23 <0 8
1"-13 12 w 8 % 5 "“
11-9 3% 5% "2 Pl 0 %
1-26 27 24 36 17 be ] ”
122-07 " " e 1" 2 L3
12-1% 2 3 27 15 2 w
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1v:-B. DIRECT RADIATION

Direct radiation measurements (ustn? TLDs) were taken at sixteen locations
within one mile of the plant, at thirteen locations ranging from 2.8 to 6.3
miles from the plant, and at one control location 80 miles from the site. The
highest on-site dose was 77 mrem/yr at station C62 (NNE at 5300 feet). The
highest off-site dose was 51 mrem/yr at station (76 (East at 4.2 miles). The
control station (CA7) dose was 47 mrem/yr. The average for al) stations was
53 mrem/yr,

Third Quarter results for station (64 are not available si . the TLD package
was missing at collection time.

24
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TABLE IV-B

RADICLOGICAL THVIRCNMENTAL MON!TORING PROGRAM SUMMARY

CRYSTAL RIVER uwiY 3

CiTRUS COUNTY, FLORIDA

DOCKET wO. S5-302

JANGARY 1 TO DECEMBER 31, 1990

ARALYSIS AND

HUMBER OF
RNEDIUM OR TOTAL NUMBER  LOWFR LimMITY ALL INDICATOR OCATIONS LOCATION WiTh SIGHEST MEAN CONTROL LOCATION NOUROUT INE
PATHUAY OF ANRLYSES OF DETECTION WEAN aANE Ll wEAN REPORTED
SAMPLED PERFOR®ED (488 3] RARGE DISVANCE & BEARISNG RANCE RamcE WEASURENERTS
(UNITS)
DIRECY 7 DOSE 179 15 $3 11 /115) 62 7T &7 (474) ]
FRDIAT I ON (3% - 8o 8.9 335 (74 - 89 %S - &
(mrem/yr)



TARLE 1v-B.1

FLORIDA POWER CORP., - CR-3 - 1980
mrem/yr y Dose
TLD STATION Quarter: 1 2 3 4
€01 46 48 46 48
co3 47 47 47 45
04 46 46 46 45
co8 43 45 43 44
co9 47 46 45 46
Cl146 50 53 50 §3
ci8 49 51 48 §3
c2? 63 67 67 67
(4) 60 63 §7 64
C47 (CONTROL) 47 46 45 49
C60 53 53 5] 53
C6l 69 L1 61 59
(62 80 77 7% 74
63 58 62 56 63
(64 4y 83 .. 53
C6s 52 56 52 56
(66 54 58 54 57
C67 55 5% 54 56
(68 55 56 53 1)
(69 59 56 56 64
€70 59 58 61 58
€71 55 59 55 60
c72 58 60 5§ 61
€73 51 58 L1 58
74 4) 46 39 46
(d 51 83 49 55
c76 46 50 43 51
c” 4) 4] 39 45
78 46 46 43 5]
€79 53 50 50 53

26
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TASLE IV-£.1. 0
FLORIDA POMER CORP. - CRS - 1990

PCI/L 7 EMITTERS AND TRITIUM IN SEAWATER

STATION HONT M -3 K-40 Bn-54 fe-59 Co-58 Co-60 ZIn-65 Zr-#b-95 1-131 Cs-134 Cs-137 Be-La- 140

c13 Tty <150 210 + &40 <3 <10 <4 <3 <10 <8 <6 <5 <3 <5
FEB 106 » 300 + &0 <3 <10 <& <5 <18 <7 5 <3 <4 6
AR 140 « S0 240 + 40 <4 5 b & <7 <7 6 <h <5 8
APR 120 + 56 210 + 40 <4 <9 <& 4 <11 «T 6 <S5 <% <&
AY <190 270 + 40 <4 <10 <3 <5 <9 <8 <4 <5 <3 <11
Jum <150 260 + 36 <& <9 <5 <4 <. <5 <7 <& 79 <6
JuL 120 + 60 380 + S6 <& <9 <4 <5 <9 <5 <5 <5 % <5
G <120 380 + &0 <% <7 <3 “ <9 <8 <4 <5 <3 <8
SEP <130 260 + 4O <& 9 <3 <& -9 «7 <5 <3 i, <k
ocY <130 299 +» 36 “t <7 <4 <6 <8 <7 <7 <4 < <7
NOV <175 289 + 38 <4 <9 <3 & <7 <8 <8 <3 «, 7
DEC 153 » 46 237 « 24 2 0 «2 <3 «7 <5 <3 <3 < <5

Clén JAN 1270 + T2 250 + &0 <3 <« <b <k <7 <7 < <% <& <5
FES 120 + 40 270 + 40 <% <7 <3 <3 <9 7 <7 <4 <4 <7
" 220 + SO 260 + 40 <3 <8 <4 <% <2 <9 <6 4 <3 <&
APR <150 250 + &0 <3 <8 <5 <5 <12 8 «9 <& <4 <4
nAY <190 270 « &0 <5 <11 <4 <4 9 <8 <7 4 <5 <7
JusR <150 310 + 40 <4 <8 <4 <5 9 <S5 6 <4 <4 <6
JuL <180 290 + 40 <3 <8 <4 & <8 <5 <5 <S <3 <6
AUG <120 250 + &0 <4 <9 <5 <5 <7 <6 % <4 <3 <$
SEP <130 270 + &0 <4 <9 <4 <5 <8 <7 <5 <5 <5 6
ocr <138 279 + 39 <4 <10 <3 <5 «9 <6 <% <& <5 <7
NOV <175 269 + 35 <4 <9 <4 <4 <8 <7 9 <5 <4 <5
DEC <139 243 + 38 <t <7 <4 <5 <9 <6 <5 <4 % 7



LORIDA POWER

y EMITTERS AND




-

BRI Fhstpn s L

o+ —p—

B e

e —— e e oy e e vy

e e ot @ — e ——

o .

—
B 1

e e

s g emeoray

i — i
i 1 i
e -

» '
4 H
SEEASS SPSUES SR SES IS

B ¢

M i
. mi 4 L
w |
! t $
] i i
: 8110 ]
3 ! i |
{ ¥ {
IS EETSS | 95
: f ! |
i %
1 48 iE: i
] § :
v e
. !
- 8 |
e T#l -
i1 M
i ! !
SR H i
» D aevhue.

'
‘
+ i TS W .
|
i
}
P
'
T
P S
P4
hid
............. ‘t“.* J
h...
13 | :
H ]
|
. 4
i
H
{
i {
| O
i
{ E
$- 3
1 :
i
} i i
54 S M S 0 .-

83 84 85 86 87

82

32



TABI

RADIOLOGICAL ENVIRDENMENTAL MONITORING PROGREAM SLMMaARY

CRYSTAL RIVER UmIY 3 DOCKET NO y - 302

ClTRL COUNTY, FLORIDA ANUARY 1 TO DECEMBER 31, 1990
ANALYSIS AND NUMEER OF
TOTAL NURNBER LOMER L IM1] ALL INDICATOR LOCATIONS LOCATJON WITH HIGHEST WEAN CORTRO! OCATION NONEOUT I NE
PATHUAY OF ANALYSES OF DETECTION HIAN BAME E AN E AN REPORTED
SARMPLED PERFORMED (LLD) : RARGE DISTANCE & BEARING FANGE RANGE MEASUREMERTS
URITS
SROUKD Tritium 2 230 hone “LLe
WATER
ol Spe
£ i
Mn-54 < None
()
(S )
Fe-59 8 None «
. 4 Hone 0
( £0 & None
In-65 8 Kone {
4
2 Ko G5 r - -
171 None
Ce-134 . None
X7 4 Hone
a = » None
» -h h peets e the > mer TS 4 at e &_12-1 L ‘ ech 2 < Y at
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TABLE IV-C.2.a
FLORIDA POVER CORP. - CR3 - 1990

pCi/L 7 EMITTERS AND TRITIUM IN GROUND WATER

STATION NUCL IDE FIRST WALF SECOND WALF
c40 "3 <130 <120
Hn-54 <& <3
fFe-59 <9 <8
Co-58 <% <4
Co-60 <4 <5
In-65 «9 <18
Zr -Nb-95 <6 <7
i-131 <5 <6
€s-134 <5 <3
Cs-137 <4 <4
Ba-Le- 140 <7 <7

-40 <57 <67



FIGURE 1V-C.2
GROUND WATER NUCLIDE TREMDS




TABLE 1V

ENVIRONMENTAL MONITORING PROGRAM SUMMARY

RADIOLOGIC

CRYSTAL RIVER uxIY 3 DOCKETY WO 5-302

CITRUS COURTY, FLORIDA JANUARY 1 TO DFCEMBER 33, 1990

ANALYS!S AND NUMBER OF

MEDIUNM OR TOTAL NUMBER LOMER LIMITY LOCATIONS LOCATION WITHE HIGHEST ME AN CONTROL LOCATION RORROUT I NE
PATHUAY OF ANALYSES OFfF DETECTION NAME WEAN “EAN REPORTED

SAMPLEL PERFORMED -i'.O)"A RANGE DISTARCE & BEARING KANGE RANGE MEASURERENTS
(UR!ITS)

DRINKING Tritium 12 NOone <LLD

WATER




TABLE

A PONER CORF cRS 1991

EMITTIERS AND TRITIUM [N DRINKING WATER

STATION
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FIGURE IV-C.3
DRINKING WATER NUCLIDE TRENDS
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TABE
AL ENVIRONMENTAL MONITORING PROGRAN SUMMARY
CRYSTAL RIVER UNiIT 3

CITRUS COUNTY, FLORIDA

NUMBER OF

ARALYSIS AND
ALL INDICATOR LOCAT]ONS LOCATION WITH WIGHEST MEAN COMTROL LOCATION NONROUT | #E

MEDIUM OR TOTAL MUMBER
AMAL YSES OF DETECTION ME AW
eyt RANGE DISTANCE

MAME WEAN NE AW REPORTED

PATHMAY Of
SANPLED FERFORMED

L BEARING RANGE RANGE MEASURERENTS

FUNLT




ORIDA PONER C( ( 199

y FRITIFRS 1IN SHORFE I &F SEDImEN

cond Halt

Hal

cond Nalt

and Beach are discharge cans




FIGURE [v-C.4
SHORELINE_SEDIMENTS NUCLIDE TRENDS

l 102

100
MEAS. LLD
1-131 A A
Cs-134 0 8
Cs-137 0 ®
10-1
1980 81 82 83 84 85 86 87 88 89 90
41




V-0, INGESTION PATHWAY

L

evaluate the ingestion pathway, fish, oysters, citrus, and watermelon
amples are taken.

( 10NnS

the end of the discharge canal, and C30, the control loc
mouth of the intake canal None of the required radionuclides were
in measurable quantities The highest Cs-137 LLD for station C29 is
48 pci/kg

Quarterly carnivorous fish samples were taken at two loca
1
! d

t
" 10N
1
|

Quarterly oyster samples taken at the same locations as
C29 and C30 ) of f¢ . samples had measurable amounts
an average level )C1/Kk The Third Quarter sample at (
Co-60 at a level of 76 pCi/k¢ Radionuclides attributable
not identified i e fi amples taken at C30, the c¢

Monthly broadleaf vegetation samples were taken at two indicator
locations, C48a and C48b, and one control location, C47 Twenty of
twenty-four indicator samples had measurable amounts of Cs-137 with an
average concentration of S0 pCi/kg and a range of 17 to 268 pCi/kg

Twelve of twelve control s ion samples had measurable amounts of Cs-137
with an average of 167 and a range of 32 to 970 pCi/kg

Annual watermelon and citrus (oranges) samples are taken at stations (04
and Cl9, respective! um-137 was measured in the watermelon sample
at a level of
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FIGURE 1V-D.1
[NGESTION PATHWAY (CARNIVOROUS FISH)
_.NUCLIDE TRENDS
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ANALYSIS AND
TOTAL NUMBER
OF ANALYSES

PERFORMED

LOWER LiImIT

C1TRUS

OF DETECTION

(LLD)

¢

et

ALL IMDICATOR LOCAT]ONS

COUNTY

the

TABLE

ENVIRONMENTRL MONITORING PROGRAN SUMMARY

CRYSTAL RIVER UNIT 3 DOCKET »0O $02

FLORIDA JANUARY 1 10 DECEMBER 31
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FmEnT
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FIGURE 1V-D.2
INGESTION PATHWAY (OYSTERS) NUCLIDE TRENDS
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TABLE i¥-D.3.2
FLORIDA POMER CORP. - CR3 - 1990

pCifkg OF 7 EMITTERS IN SROAD LEAF VEGETATION

STATION MONTH 1-13% Cs-134 Cs-137 K-40

ca7 JAN <30 <20 %70 + 23 3010 « 200
(23] <17 <19 37 + 10 3530 + 23@
AR <18 <15 32 + 10 4050 + 220
APR <17 17 g+ M 4060 + 240
Ay <20 <13 253 + 15 3518 + 200
Jus <27 <22 51 + 13 3740 + 240
UL <% <11 331 » W 2310 + 150
AYUG «12 <11 60 + 8 289¢ + 170
SEP <13 <10 37 + 7 2820 + 160
| S ocY «22 <14 66 + 9 2355 +» 169
| NV 22 <15 64 + 9 3025 + 181
DEC <12 <13 67 + 8 2077 + 136

|
i CiBa ia <31 1 45 + 10 1710 + 178
| FEB <22 <20 22+ 9 3840 + 240
-z <15 <15 17+ 8 3170 + 208
| APR <29 <19 <24 2690 + 240
| mAY <14 <16 21 + 8 2300 + 200
| Jum <22 <7 s2+ 8 4030 + 230
i Ju <18 <16 68 + 1 2370 + 170
| AUG <13 <12 128 + 10 23906 + 15¢
SEP <12 <14 <17 2540 + 180
ocr <21 <12 247 + 12 1623 + 129
wOV <19 <15 53 + ¥ 1908 + 138
| DEC <11 <11 61 + 8 1447 + 108
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FIGURE IV-D,3
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MEDIUM OR
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SANPLED
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WATERNELON

{pCr/kyg)
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(pCir/kg)
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LOWER LINLY
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