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1. _SUMMARY DESCRIPTION OF RADIOLOCICAL ENVIRONMENTAL MONITORING PROGRAM

The analytical results of the Crystal River Unit 3 (CR-3) operational
Radiological Environmental Monitorirg Program (REMP) for 1991 are contained in
this report. The operational program began on Janruary 1, 1977 just prior to
initial criticality, which was achieved on January 14, 1977.

Samp’ing of the facility environs is performed by the State of Florida
Departnent of Health and Rehabilitative Services (FDHRS), Office of Radiation
Control. The State also performs the required analyses, participates in the
Environmental Protection Agency’s (EPA’s) Interlaboratory Comparison Program,
and performs the annuai land-use census.

Samnle station locations are given a Table I-1 and Figures 1-2, -3, and -4,
Sample frequency and analysis type may be determined from Tabie [-2.
Figure I-1 illustrates the relevant exposure pathways.

Except for air sample gross beta results and direct radiation measurements,
most of the analytical results are helow the iower limit of detection (LLD) of
the sample. Sample LLDs are generally much lower than the required "a priori"
LLD. When measurable results are reported, the values are also usually less
than the veguired "a priori" LLD.

The . 2sults of the 1991 REMP nave been compared to previgus years' results,
This comparison, in part illustrated by the trend graphs’ of Section IV, shows
no evidence of iucreasin? radionuclide buildup in any of the sample media.
Additionally, these results verify the effectiveness of in-plant measures for
contro\ling radioactive releases. Wher combined with dose calculation

vesults® (based upon actual release data and a aypothatical individual
residing at the Site Boundary), the REMP data indicate that the environmental
impact of CR-3’'s operation is not significant.

¥rend graphs illustrate the mean measured concentration of a particular
radionuc)ide for the year. When measurable results are not obtained, the
highest sample LLD is plotted.

ZFor 1991 releases, the whole body dose commitment to the maximum individual
was calculated to he 0.13 mrem.
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TABLE 1-1
FLORIDA POWER CORP, - CR3 - 1991
SAMPLE STATION LCCATIONS

SAMPLE MEDIA STATION (C DIRECTION DISTANCE
TLD €60 N 4400 FT.

c61 NNE 4400
C62 NE 5300
ce3 ENE 4400
cce 3 4400
(65 ESE 1740
C66 SE 1600
67 SSE 1480
C68 S 1500
€69 5SW 1789
{41 SW 2100
€70 WEW 4400
c71 WKW 3500
€72 NW 2400
€73 NNW 2000
£27 W 3400
C18 N 5.2 M.
€03 NNE §.3
cna NE 6.3
c74 ENE 5.5
€75 3 4.2
76 ESE 5.4
cos SC 3.5
cr7 SSE 3.2
co9 ) 8.2
c78 WSW 4.1
C14G W 2.8
Col NW 4.9
€79 NNW 5.0
C47-Control ESE 80



TABLE 1-1
FLORIDA POWER CORP. - CR3 - 1991
SAMPLE STATION LOCATIONS

(CONT'D)

SAMPLE MEDIA STATION 1D DIRECTION DISTANCE
AIR o7 ESE 7.5 M.
c18 N 5.2
40 £ 3.5
C4] SW 0.4
(46 N 0.4
C47-Control ESE 80
WATER
SEAWATER Cl14H NW 1
C146G W B
Cl3-Control WiW 4
GROUND WATER C40-Control £ 3.5
DRINKING WATER C07-Controi ESE 7.5
C10-Control ESE 5.9
C18-Controi N 5.2
SHORELINE SECIMENT C0s-Control S 3.2
Cl4H NW 0.1
Clam - 1.2
Cl4G W 2.8
FISH & OYSTERS Lég N 2.0
C30-Control WiW 3.6
VESETATION C4BA N 0.8
C4RE NNE 0.8
C47-Contrul ESE g0
WATERMELON 04 ENE 6.3
CITRUS 19 ENE 8.8



TABLE -2
FLORIDA POWER CORP. - CR3 - 1991

SAMPLING AND ANALYSIS PROGRAM
SAMPLE MEDIA # OF STATIONS rRequency  amatysts  ciotd)
T 30 Quarterly v Dose .o
Air lodine = Weekly 1-131 0.07 pCi/m®
Atr Particulate 6 Weekly Gross B 0.01
Quarterly vy Spec :
Cs-134 0.05
Cs-137 0.06
Seawater 3 Menthly Tritium 3000 pCi/L
Monthly vy Spec :
Mn-54 15
Fe-59 30
Co-58 15
Co-60 15
In-65 30
IZr-Nb-95 15
[-131 1
Cs-134 15
Cs-137 18
Ba-La-140 15

(1) The maximum "a priori™ LLD



TABLE 1-2 (Cont'd)

FLORIDA POWER CORP. - CR3 - 1991

SAMPLING AND ANALYSIS PROGRAM
SAMPLE MEDIA # OF STATIONS FREQUENCY ANALYS1S LLD
Ground Water 1 Semiannual Tritium 2000 pCi/L
Semiannual vy Spec :
(2) (2)
Drincing Wa.er 3 Quarterly Tritium
Quarterly v Spec :
(2) (2)
Shoreline Sediment 4 Semiannual vy Spec :
Cs-134 150 pCi/kg
Ce-137 180
Carnivorous Fish 2 Quarterly vy Spec :
and Oysters
Mn-54 130 pCi/kg
Fe-59 260
Co-58 130
Co-60 130
In-65 260
Cs-134 130
Cs-137 150

(2) Same as Seawater vy Spec



TABLE 1-2 (Cont’d)
FLORILA POWER CORP. - CR3 - 1991

SAMPLING AND ANALYSIS PROGRAM
SAMPLE MEDIA # OF STATIONS FREQUENCY ANALYSIS LLD
Broad Leaf 3 Monthly (3) ¥y Spec :
Vegetation
1-131 60 pCi/kg
Cs-134 60
(s-137 80
Citrus l Annual (4) vy Spec :
(5) ()
Watermelon 1 Annual (4) v Spec !
(5) (5)

(3) When available
(4) During harvest
(5) Same as broad leaf vegetation
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11. _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 2ach of the sixteen sectors is
summarized below.

——

' NEAREST NEAREST | NEAREST |
SECTOR RESTDENCE GARDEN MILK ANIMAL
: e R sen sl
N 44020 4402 o
ANE 3.8 0 15° 4.5 0 13" -
NE 3.8 @ §5° 3.8 0 55° .
ENE 3.4 0 60° 4.40 57" 4.5 0 75°
E 4.0 @ 92° 41093 .
£SE 4.2 0 101° 4.2 0 101° .
SE 4.7 @ 133° ' "
SSE 3.4 @ 150° ' .
s * * *
SSH . ‘ ‘
= : . ]
usw * * *
. . : -
“NH * * *
NW 4.6 @ 319° ' .
NNW 4.5 @ 338° 4.5 @ 339° .

* None

** Al] sectors around the plant which are rot exclusively water or
marshland might occasionally have milk-producing animals at the plant
boundary. Most of the land adjacent to the plant site is woodland;
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 adiacent to the plant site. These cattle are raised for beef or
veal. At Limes there may be fresh females in these herds, but these
anima's roam freely and are not milked. A few goats have also been
Jocated 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
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FLORIDA DEPT. OF YRS « EPA INTERLABURATORY CROSS~CHLCK PPOGTAM DATA

canvary through Junz, 1991

dedia Nuclide Collertiew EPA Units Normal. lean of N.D.K., Pction

Mon Day Yr Known Range Analyses cevel
FILTER Alpba 0 2% S° 2% p°A/F 2095 3C.67 1.04
FILVEL Beia 03 29 <4 124 »Ci/F 0.19R 137.33 -~1.92
FIIGER C8=)37 403 29 9 te RoL/P 0.3%4 58,33 6.3% ]
FILTL'C Sr-90 03 29 9N 4 wel/¥ D.354 34.33 ~1.96
MLLY. I=131 04 27 91 60 pLi/L 0.0u0 59,00 «0.29
MIL Cs~-137 04 26 91 49 pCi’L 0.11% 50.67 Ca8
MILK X 74 26 91 +650 mg L 0,457 1€617.00 = .89
MILK Sr~89 0y 26 9 32 plis v v.118 1..67 «7.04 2
MILK 8«90 0s 286 61 32 pCi/L 0,354 14.33 =6..¢ 3
WATER ~.pha f1 25 91 § pCL/L 0.1i8 3487 0,23
WATTK Adpgha 05 17 91 la pCi/L c.098 10.67 =0,96
WATFR Bcote 91 25 91 b -pills 0.118 6.¢7 C.38
WATER bBato 08 17 N §¢ ,T/L 0.114 4%9,3J 1.1%
WAL ZR Co-60 02 23 ! «0 pol/L 0.11¢ 3%9.35 +0,23
WATLK Co=60 % 07 3l 10 pCil 0.000 0.0 ¢ N
WATER In-65 de 08 9! 149 plliL 0,118 143,23 =~-0.42
WATER 1In-65 (s 927 9 108 sCi/L 0. 215 lv6.33 ~0.:€

WATFL ~«10& 02 78 91 186 g0 /L t.E28 195,00 .82
WAZER Ru=103 (6 o7 91 149 pCi/L n.591 141,67 =0.85

WATER P~=133 02 722 9: 78 i/l 0,148 Tasdd 0479
WATER Ba-13? 06 ¢C7 91 6§ pTi/L 0, u?2R 59.67 Vet i ¥
WATER Cau~134 02 (x 9 ¢ pLa/ V.118 7.33 ~0.7°23
WATER CJt-13. 06 07 91 15 pCi/L 0.118 «9.3) =0.23
WATER Cs-i37 02 0¥ 21 8 pCi/L 0.000 $..0 0,35
WATER Cs-137 (C6 07 1l 14 pli/l 0.236 15..3 0.46
WATER H-3 ve 22 Y1 4416 pCi/L G.277 4389,314 1.81
WATER H=-3 06 21 91 12480 oCi/'L 0.242 12274.33 +~0.29
WATER 1I-131 02 15 91 78 pCa/L Osan? 74.67 -0.07
WATER Sr-89 01 11 91 A < o § 4 3 0.118 287 =~0.46
WATER Sr-89 05 10 91 39 pCi/u c.118 31.67 -2..54
WATER S8r-9%0 01 11 91 v nCi/L 0.736 4.00 UL
WATER Sr-30 05 10 91 24 pCa/L 0.354 21,67 - b1
ACTION LEVEL:

(1) Cause: Very poor, new calibration of detector.

Corrective Action: Recalibrate the detector for this
nuclide, and, in the future, always compare a new
calibration with previous calibrations for similarity.

(2) Cause: Erroneously over estimated chemical recovery of
strontium carrier,
Corrective Action: Try to improve purity of isolated
strontium carrier.

(3) Cause: Erroneously over estimated chemical recovery of
strontium carrier.
Corrective Action: Try to improve purity of isolated
strontium carrier.

12
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FLORILA DEPT. OF HRS ~ EPA INTERLABORATORY CPUSS-CHECK PROGRAM DATA
July through December, 1991

media Nuclide Collection EPA Units Normal. Mean of N,.D.K. Action

Mon Day Yr Known Range Analyses lLevel

FILTER Alpha 08 20 91 ¢5 pCi/F 0,197 32,00 2.02

| FILTER Beta 08 L0 91 92 pCi/F 0,17 89.33 ~0.46
fILTER Cs~137 08 3v 91 30 pCi'F 0.000 34.00 1.39
FILTER Sr-%0 08 30 9l 30 pCi/F 0,236 28,00 <«0.69
MILK I«-131 08 27 51 108 pCi/L 0,161 103,67 ~0.58
MILK Ci=137 09 27 91 30 pCi/L 0,236 30.67 0.23
MILK K 09 27 91 1740 mg/L 0.068 1583.33 +~3,12 1
MILK Sr-89 08 27 91 25 pCi/L 0.354 17,67 =~2.54
MILK Sr=9%0 0% 27 9 25 pCi/L 0,23% 19.00 ~2.08
WATER Alpha 09 20 91 10 pCi/L 0.236 11.00 0.35
WATER Reta ¢ 20 91 20 pCi/L 0,118 24,33 1.50
WATER Co=60 10 04 91 29 pCi/L 0.354 30,33 0,46
WATER 2Zn-65 10 04 91 73 pCi/L 0.422 72.33 +=0.16
WATER Ru~106 10 04 91 199 pCi/L 0,384 198,00 =0.09
W..TER Ba-=133 10 04 91 98 pCi/L 0.059 93.67 =0,75%
WATER Cs~134 10 04 91 10 pCi/L 0.118 9.67 ~0.12
WATER Cs~137 10 04 91 10 pCi/L 0.236 10.67 0.23
WATER H-3 10 18 91 2454 pCi/L 0.144 2470.67 0.08
WATER 1-131 08 09 91 20 pCi/L 0.098 18,33 ~0.48
WATER Sr-89 0% 13 91 49 pCi/L 0.473 46.67 ~0.81
WATER §8r-9%0 09 13 91 2% pCi/L 0.118 22,33 ~0.92
NOTES:

Normal.: Normalized range. As defined in "Environmental

Range Radicactivity Laboratorx Intercomparison Studies Program
Fiscal Year 1981 - 1982", Environmental Monitoring
Systems Laboratory, U, 8§, Environmental Protection
Ajency, P. O. Box 93474, Las Vegas, Nevada, 89193~1178,
L/A~600/4~81~004, February, 1981,

N.D.K., ¢ Normalized deviation of the mewun from the known value, as
defined in ZTPA-600/4-81-004,

NDP No data provided., No data was provided to EI . for
inclusion in their report.

NA: Not available, Report containing this data has not yet
been received from EPA, Las Vegas,

ACTION LEVEI:

counting data, efficiency "ile, and calculations did not
reveal the cause of the problem,
Corrective Action: None at this time.

| (1) Cause: Unknown, Examination of the input data, raw
l
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RADICLOCICAL EMVIRONMENTAL MONITORING PROGRAN SUmmARY

TABLE Iv-A

CRYSTAL RIVER UW1T §

CITRUS COUNTY, FLORIDA

DOCKET w9, 5-302

JANJARY T YD DECEMSER 31, 1997

ANALYSIS AND NUmBTR OF
WED UM O TOTAL WUNBER LOWER LIMIT ALl INDICATOR LOCATIONS  LCCATION WITH WIGHEST WEAN  CONTROL LOTATION  NOWRDUTINE
PATHWAY OF ANALYSES  OF DETECTION wE AN wam E AN AN FFPORTED
SAMPLED PERFORMET ™ RARGE DIST.SCT & BEARING  WANGE RANE *EASURENENTS
(UNITS)
£1RBORNE ¥ Spec 309
100 INE
(pCi/m s 1-131 0.62% “L1D “iD 0
AIRBORNE Gross & 308 2.5 15(2537256) ces % SUSDH 12 82150 )
PART ICULATES 3 - 37 6.5 @ 355 3 - 3%) 3 - 3N
(pCi/1000=” for 7 Spec 24
Gross 8,
pCi/1000m° For  Cs-134 6.9 “Lp - <iid ¢
T Spec)

Cs-137 6.5 «1P <“@ie ks

(1) The "a pricci® LLD which aeets or sxceeds the regquirements of Table 4.12-1 of CR-3 Technical Specifications.
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TABLE iv-A3
FLORIDA POMER CORP. - CR3 - 1987
pLi/1000n3 GROSS 3 IN RIR

T

61

COLLECTION DATE €67 e £40 e s (<4
9197 7 7 v 1 v 3
21-14 e “w 1 1 " ]
01-22 13 "% % 2 ™ %
01-28 s 15 1% 13 7 %
62-04 i 12 bl 12 11 v
gz-1 1" L3 i3 " 13 ”°
02-18 2% 21 16 1% 1w 20
62-25 12 12 2 " % "
83-04 19 2 13 15 7 LR
a3-1 s 75 -5 o 13 ”w
¢3-18 135 13 135 3 18 %
03-25 37 12 i 1”7 1w 29
% -9 % 1= 146 8 L] "%
0408 9 9 3 " 12 9
94-15 n 3 ié 2 1% 12
0422 " e "% 1 12 i@
04-29 13 7 14 "% 15 15 1
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TARLE IV-A.3 (Cont’d)
FLORIDA POVER CORF. - CB3 - 1991
pCi/1000n" GROSS 8 IN AIR

COLLECTION DATE cor s cén s cas (%4
o507 12 12 - % <& 3
05-13 7 13 s 17 "% "%
o5-21 9 8 v 13 3 7
05-28 s 8 1w v 5 '3
06-04 6 12 w7 3 3 3
06-10 0 10 T 8 0 ®
026-17 " 9 12 e 1 %
06-24 1" 18 3 b ” 5
or-on T % 7 8 % 4
or-08 8 e L] s " L4
e7-15 1" 7 ® ] 9 v
or-22 6 7 s 4 " T
or-29 v 8 8 8 1w &
n8-05 - 10 5 L 7 s
e8-12 é 5 8 b 8 3
08-19 7 v 3 9 12 °
ng-2¢ 10 <k 8 1" 7

R R S L v w— .

e

T —
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FLORIDA POMER CORP.

TABLE IV-A.3 (Cont'd)

- CR3 - 1"

pCi/1000m> GROSS & IN AIR

COLLECT ION DATE o7 c1s c&0 o4 s CAT
9-03 7 16 3 9 v 11
ov-9% v 10 L) 10 S 7
oR-17 18 29 22 15 3 17
09-24 14 16 14 14 "W 3
09- 30 14 " % 18 15 14
ie-57 5 4 9 ] & 5
10-%% L 23 e 26 4 L 14
1o-21 & 27 26 - 26 1%
1¢-28 " 172 v 14 3 1"
11-84 18 20 " 20 % 18
1%-12 13 39 8 34 35 57
11-18 21 25 21 25 Fal
11-25 g 15 13 1% 12 11
12-03 8 8 8 8 b4 -
12-08 12 10 16 18 4 '
12-1¢ " 8 s " 12 12
12-23 % % 20 16 1w 17
12-30 2 12 15 3 "% 15
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1v:-B. QIRECT RADIATION

Direct radiation measurements (using 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 B0 miles from the site. The
highest on-site dose was 97 mrem/yr at station C62 (NNE at 5300 feet). The
highest oif-site dose was 53 mrem/yr at station C75 (East at 4.2 miles), The
control station (C47) dose was 47 mrem/yr. The average for all stations was

53 mrem/yr.

Third quarter results for station CO9 and fourth quarter results for station
C78 are not available as the TL[ packages were missing at collection time.
First quarter results for station (6] were rejected due to mechanical
failure and possible procedural error during TLD preparation.
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TASLE iv-8

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMNARY

CRYSTAL RIVER umiT 3

CITRUS COUNTY, FLORIDA

DOCKET wO. 5-302

JANGARY 1 TO DECEMSER 31, 1991

ANALYSIS AND WMBER OF
MED UM OR TOTAL WUWEER LOWE® LIWIT  ALL IWDICATOR LOCATIONS  LOCATION WITH SIGNEST WEAW CONTROL LOCATION  NOMROUTINE
PATHUAY OF ANALYSES  OF DETECTION AN wame e an wE A REPORTED
SANPLED PERFORNED oy 2ANGE DISTANCE & SEARING  PA8GE RANGE WEASUREMENTS
CUNITS)
DIRECT + DOSE 117 15 53 (113/118) t62 85 (ark) AT (e8) s
RADIATION (39 - oN 0.9 @35 (76 - OT)  tés - A9
(mrem/yr)



TABLL 1v-B.1

FLORIDA POWER LORP. - CR-3 - 1991
mrem/yr v Dose
TLD STATION Quarter: 1 2 3 4
Col 46 50 45 46
Co3 48 47 45 48
co4 46 46 45 46
cos 43 45 42 46
o9 46 47 .- 47
Cl146 51 53 4y 53
c18 50 53 49 53
c27 60 65 €0 62
C4] 58 62 58 60
C47 (CONTROL) 46 49 46 46
60 52 53 49 51
C6l .- 55 54 60
C62 74 81 87 97
Cé3 58 60 52 60
(41 48 53 45 53
C65 53 87 53 60
(66 57 55 55 56
ce7 57 54 54 58
(68 57 55 55 57
C69 59 56 87 55
70 61 58 59 60
€71 80 17 65 67
€72 56 56 52 58
€73 53 52 49 53
74 40 46 44 46
7% 52 53 49 53
76 46 50 43 5]
N 40 45 40 46
(78 45 46 44 .o
79 | 5] 46 48
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PR S W maen T I —

LG WATCRRORNE  FATHNAY

To ovaluate the walerdarne paihway, seawatsr, groundwater, drinkina water, and
shoreline sediment sempies arg taken,

1.

Monthly seawater Qred casplas are taken at lwd locationg in the discharqe
cana] ind at ons control lotative near the muuh of the intake canal. Of
twenty-fuur indtcator samples, nine had a medsurable amount of Tvitiuw at
an averaye leve! of 587 pCi7l.  Seven camples taken at the goniro)
location, Ci3, indicated mexsurahle amounts of Tritium at an average level
of 172 pCisl.

Gamma spectral analysis was performed on thirty-tix sanples, for the
recui-ed radionuc)ides, theve wore no measured activities

Semiannual groundwater samplay are taken At one location, otation ra0.
Gamma spectral and Tritium analyse: are preformed on both samples. Al
results were less than the LLD.  $imce plant startup, all reasults, except
for the results of ane 1985 Tritium anslysis, have veen less thae LLD, As
indicated by Figure 1V-C.2, the 1985 Tritium vaiue of 170 pCi/L is iess
than the typical LLD, and much less than the required "a priori® WO of
2,000 pCi/L.

ouartcrla drinking water samples ave drawn from three Jocations: the
Crysta' River Public Water Piant (C07), the Indian Water. Public Water
Su?gly (C10), and the Yaniestown City Well (C18). A1} samples were
collected and analyzed for gamme emitters and Tritium. Name of the
sa7glcs yielded measurable activities for Tritium or the required gamma
emitters.

semiannual shoreline sediment sumples are taken at three indicater
locations in the discharge canal ;Cltﬂ. 1M, C14G} and one contea)
location (C09) at Fort Island Guif Beach. Of the eight sampies analyied,
four had measurable amounts of Cs-137. Cobalt-60 was identified in all
six indicator samples t:ien in the discharge canal. (See Yable IV-C.4.a.)
Cobalt-58 was identified in two of the six discharge cana)l samples. No
other 9:mma emitters attributable to CR-3 were found in measurable
Juantities.
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TABLF IV-C.17

RADIDIOGTIAL ERYIRUNMERTAL #MITORING PROCRAN “UMNARY

CRYSTAL RiVER Gmi? 3 poLxE’ we. 5-302
TIIHES COMMTY, SLORIDA JANUARY 1 TO BECEMSER 31 1991

ANRLYSDS 4%0 KORBER OF
wEDIUN OR TOTAL WUMBER  COWER LiMiT  ALL IWDICATOR LOCATIONS  LCATION WITN NIGAEST MEaW  CONTROL LOTATION  GOWADUTINE
PATHUAY OF ZMALYSES  ©F JETECTION E 2% Bame reaw A REPORTED
SAPLED PERFOAMED iy RANGE DISTANCE & BEARIWNG  RANGE NG AEASURTMENTS
(UNITS)
SEA WATER Tritium 36 3e 597 (9724} e ™5 (812 $72 (71123 3
(pCiFL) (88 - 291%) 2.8 227 {162 - 215 1102 - 358)

1 Spec 3&

-S4 4 <hiD - - <\l ]

Fe-59 8 1D : - 410 o

Co-58 & <L iB - - <iiP o

Co-40 4 <18 - . <«uin e

n-65 8 18 - . 1P o

2r-%b-95 7 <10 - - <it® o

t-131 5 <ip - - <LiD Y

Cs-134 5 <iid - - LD s

Cs-137 é «id . . <ALD 3

Bs-La 140 " <LLD - - “LLD <]

(1) The ®a prioci” LLD which meets or exceeds the requirements of 7Tuble &.12-1 of CR-3 Technical Spec:fications.



TABLE Iv-C.1.»
FLORIDA POWER CORP. - CRF - 1991

pCifL 7 EMITTERS AND TRITIUM [N SEANATER

STATION mONTH #-3 €-&G n-56 Fe-59 C£o-58 Co-60 In-65 Ir-%o-95 1-131 Cs-134 Cs-137 Ba-La 740
€13 AN 106 + &7 279 + 32 % <1 <3 S <9 7 - < < -6
FEB 261 + 56 242 =+ 35 <4 <8 <3 <5 8 <7 <5 % <% %
AR <147 168 + 33 i -9 <& b <8 «7 <5 <& <5 <5
APR <169 285 + 32 <3 <8 <% <4 «7 <7 <% <3 % 6
Ay 102 = &1 216 + 34 <3 <8 <3 <5 <8 <7 <5 < <% <8
yu " . &2 321 + %% < - <3 < <7 <7 < “ “ *
Jut <132 279 « 37 <3 <7 <3 <4 7 «r <4 <5 < «7
AUG 109 » &4 293 « &0 <& <6 <& “k <9 <5 3 <3 & <19
SEP <137 297 + 35 <3 <10 % «3 <11 & =5 <& 4 <&
ocy «156 272 +« 38 .. <8 <& <% «10 % <8 4 £ <5
L 358 + &9 200 = 33 “% «7 <3 <3 <7 < <& <4 <% <9 ‘
DEC 160 + 44 216 + 32 <4 <8 b <& 6 <8 5 % % <S5 |
|
C14% ShN 178 + 49 273 + 37 < <12 <% < <% 9 <6 “ -3 “
FES 148 + T4 <S58 + &0 <& <7 <3 <5 <8 <5 <% <& 5 &
AR <157 193 + 36 <5 «9 <4 5 <8 <8 <5 & <5 <9
L) 705 » &1 252 + 38 <% «8 <4 <S5 <10 <7 <4 <& 4 <7
mAY <127 251 = 36 <3 <6 <3 <$ < 6 <& <& “* <%
Jus 2913 + 92 340 + 38 <& 9 % <5 <8 <7 <% “% <& «8
JuL «132 267 + 36 <3 <19 <& «é <8 «7 <5 <& <& <&
AUG «137 188 + 35 <« £s 3 < <5 <7 «7 e 3 <3 <@
SEP <137 196 + 37 <3 <A <& <& <7 <& <8 <& <& %
ocT 142 + &5 254 « 32 <& 9 <4 % @ <2 8 <% “% i 1
NOV 688 + 57 272 » 32 <4 <8 <& <& <8 <8 <k <& % b
DEC «132 192 + 32 < <% “ <% <7 - <5 <3 «“ <t




£

TASLE 1vV-L.%a (CONT'D)

FLORIDA POWER CORP. - CR3 - 991

pCi/t + EMITTERS AND TRITIUM i® SEAGRTER

STATION WONTH w3 K-40 Mn-5& Fe-59 Co-58 Co-60 In-65 ZIr-%p-95 :-131 {5-138 s 137 Sa-la 130

Crew JAN <165 281 =+ 35 <é 9 <& <5 <11 <8 B & <& «6
FEB 198 + 55 261 + <3 <7 b <5 «9 «3 <8 <& <4 <S
Ll <138 275 + 37 <4 <6 < <h <8 <& <3 <5 % “w
APR «142 184 + 30 <& «7 <& <& <8 <7 <4 & <5 7
LA <142 224 « 33 <3 <2 “ <5 <8 «7 «S <5 & <3
JuN «128 249 + 38 <3 <7 <4 % 9 7 % <3 <% <7
U <132 275 « 37 <4 9 «3 <5 R -5 <& <& <k <&
AUG <137 159 + 29 <3 <8 «3 b «7 8 <% <5 <4 9
SEP <137 206 +« 35 <4 <7 % <5 «8 7 <% s 4 <&
ocT <1356 257 = 34 b «9 <& <6 «39 «7 S <& <% <7
NV 319 + &9 255 + 35 <3 <8 <5 < <7 & -4 4 <& %
BEC 86 + &2 218 + 33 <k 7 <& <5 <8 6 «T 4 % <&
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FIGURE IV -C.1

-

. e e i A A S o s e e

.
.

I,

e \!9- I

ot B EN
PRl
b4 il
& W R
1 U N S
P
A
Ligid m
w il S
{
i {

-

! ahmmadias

s e o

g

ottt i Sl oot it ik

i B U8 i Y ek A EDE DB T .1 TOERE 1t AU B3 | B RS E U 5 D WIS iy
3 ‘ 3 ! ko 4 I ] ! _
N ! ! m | i _ i FY pfipe ey %
: H , ! | { ,
_m il 118 % o di At i : TRE T B
¥ T M | } i : { perl i : !
LR SR T MO i : ) R WE S | 1 A9k B |
) e M 8 i) VR
rany ! ! ; ] { b Bl
L it {ilii] M | b _ n S
A 3 3 : ! { '
A e i gt 1 ESTARES T-_;”L it 9 0
| i 1 4 ! AM i3 g n _ ! i w
4 & | ! | { e | H 3 T
{ | | : Tl B i AU e
b m ) : : P ag i .
A w e sttt } 4 S50 L R S R o S ot S
| % ) R TEE it I
e TG ST . _ ! fi : w t Bl
: . } 3 ”. “ & : | A ¥ “
: L 184R1 ! 175 il ! $1 T R A
4 et w e saRm® 4 1
4 it : _ 4 " \
$ w H $ i { :
i Eopndi G , 1 Wi ,
o A R R il e ‘ WILSERR1 SOOI AR SES DTSSR 8 ettt S ELFR 19y
¥ IS PRl RERY S ~M 408 8 o : | | :
3 1 :
- s ey i S SRR B
i S0 ¥ T il A !
| w ; ikl { i ik | !
m ) H £ls | : ) 5. i1 : _ A
. S ‘ 4, 111%&. - cl@t.". 5 : et i P g 7“ ! T e -~ ;w..« -
M\ # H PR TSR LR L34 i i } H _ v ! X
g b i £343-4 o ks ¥ ey - : dis 3 “ .,
13 g1 daed ¢ LR b | rETee 1 | i d ! b i ]
R g il
Lt 4 ! : 1 + ,
R 1 1 A S 1R MR X S gk i
w W 3 i : : 3 i 4, : f i
\m - ~ e At Bl: Sama 2SS b RS- ! f...rq.iﬂl;... - - d P R PR T AN S S ;i ' ‘ 4
N g t i : _ ' 1 ; [ !
RN 55, b i Yived ! t ‘_ ﬂ “. 14 ., .
” u i * : &2 g ! ! !
1 %. 3 _Pir 1 M | 4
. Y — R e . +
MEEH & | by D 0 M | ” ' ]
b ! , . A, b ,
§ : : : ! ! i : : !
* —. RS P SR T ..Hr R w‘ ".. .4_’ e dep .;‘L .m .m $ |
} : L] b » : 5
S T I A ey | w bl
¢ii8] m ! ] ] i } ; ﬂ
— ..1:? l@.’J.vluvc.A - |W| -“...T...v.;wl..
3 4 3 * : f :
FUET R | | N
N w | m i ; Figy _
3 L S . R | . > & 3 31 M m “ z
RER - R * ! 3 3”” { i i w o
~“ { i ; i Wt et : . L
P ! i i ' i P80 : ! _ | P} _
| .40l fi15i) i —ae ” | | i
s I W H i e : ! S [ : -
T4 T
o e - - e =1 o B3 o o v « B -y

e

e

8 8/ 58 89 90 91

85

83

kg

0

32



£e

TABLE Iv-C.2

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAN SUMMARY

CRYSTAL RIVER UMjTY

CITRUS COUNTY, FLORIDA

3

DOCKET w3, 5-302

JANUARY 1 TO DECEmBER 31, 1991

AKALYSIS AND NUMBER OF
MEDIUM OR YOTAL WUMBER LOWTR LINIT  ALL INDICATOR LOCATIONS  LOCATION MITH WIGNEST WEAN COWTROL LOCATION  WONROUS iNE
PATHYAY OF ANALYSES OF DETECTION mEAN NAME AN NEAN REPORTED
SANPLED PERFORMED oy RANGE DISTARCE & SEARING RANGE FANLE MEASUREWERTS
(UNITS)
GROUND Tritium 2 250 Nong - <iLD [+]
WATER
(pCi/L) 7 Spec 2
- 54 - None - «Li0
fe-59 8 None <LLD 0
Co-58 4 None <iid 9
Co-60 & None . <i\D L
In-65 2 Sone - <Lp 8
2r-Nb-9% 7 Wone “LiD 2
1-131 5 None . <iLLD ]
Cs-134 5 None <LLD 0
Cs-137 - None a LD ]
Ba-lLa 140 " None - “Le ]

(13 The *a priori®™ LLD which meets or exceeds the raguirements of Table 4.12-1 of CR-3 Technical Specifications.




FLORIDA POMEZ CORP. - CR3 - 19§91

PCifL v EMITTERS AND TRITIUN IN GROUND WATER

TASLE IV-C. 2.8

STATION WUCL IDE FIRST WALF SECOND HALF
4t #-3 <164 <137
-S4 “ <3
Fe-5% < <8
Co-58 <4 %
Co-60 <k &
In-65 <8 <10
Ir-%b-95 <7 <&
1-131 < -
Cs-134 <4 <
Cs-137 < <5
Ba-La- 140 <6 <10
X-40 57 2
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e e e e
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FIGURE Iv-C.2
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TABLE 1v-C.3
RADIOLOGICAL ENVIRONMENTAL MOMITORING PROGRAM SUMMARY

CRYSTAL RIVER UNIT 3 DOCKET MO, 5-302
CITRUS COUNTY, FLORIPA JANUARY 1 TO DECEMEER 31, T9¥1
ANALYSIS AND NURBER OF
WEDIUM OR TOTAL WUMBER LOWER LINIT  ALL IMDICATOR LOCATIONS  LOCATION WITH NIGHEST MEAN CONTRO. LOCATION  WONROUTIW®
PATHWAY OF ANALYSES OF DET™" TON WEAN NAME EAN -EaAN REPORTED
SAMPLED PERFORNED (' RANLE DISTANCE & BEARING RANGE RANGE WEASUREMENTS
(UNITS)
DRINKIRG Tritium 12 30 Rone “@ib ]
WATER
ipCisu) v Spec 12
"n-54 - None <Lid o
Fe-59 8 Sone <LLD 2
Co-58 - None <L LD U
Co- 62 ~ None <LiD [}
In-65 3 None <iLLD )
Zr-Nb-95 7 None - - <LLD e
1-13 5 Kone - . <LiP 1]
Cs-134 5 None - - <LLD L
Cs-137 - None - «iid [¢]
Ba-La- 140 " Kone - : <LiD k]

(1) The “a priori® LLD which meets or exceeds the reguiremants of Table 4.12-1 of C?-3 Technical Specifications.



43

LOZICA PONER CORP,

TABLE 1¥-€.3.a

- &3 -

%91

pCisl v EMITTERS AND TRITIUR IN DRINKING WATER
STATION DATE =3 K-40 -S54 Fe-5¢ to-58 Ceo-62 2 65 In-8b-95 i-13t Cs-134 Cs-137 Be-ia-140
€67 0r-e7 <145 68 <3 <8 <3 A <8 & “h S <5 <7
0402 <145 50 » <3 <6 o <3 <18 <5 <& <% % <7
07-18 <132 <55 & «8 <6 <3 <% b <4 <3 4 «13
10-97 <62 <48 b <7 <k 3 <6 7 & «h % -
c1e 01-67 <14S <66 <% <9 S <3 < 6 «5 <& % <8
04-02 <145 <71 <& <6 <3 <5 <39 <8 <5 % «h <7
ar-18 «132 <53 <$ <9 < s 9 <7 <5 <5 <5 <10
16-07 <1386 <61 <& <18 & < % 7 6 % «4 <2
cis 23-07 <145 b % <6 <3 LY 5 5 <5 % <3 e
06-01 <745 «61 b «9 <k <4 2 S <$ <3 = <
er-18 <132 <57 wh & <% s 9 6 % % <k 9
19-97 <138 «63 <3 -8 <% <5 & 7 «5 <% <3 %
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TABLE IV-C. 4.0
FLORIDA POWER CORP. - CR3 - 1999

pCiskg 7 EMITTERS IN SSORELINE SEDIMENT

STATION PERIOD Cs-134 Cs-137 Co-58 Co-60 K-40

coeth First Walf <11 <11 <7 ) 398 « 58
Second Walf <10 «Q <9 8 390

CIen First Calf <20 43« 7 38+ 6 3 . 616 =

Seco.. B <1E «14 «13 % . 4«39 -

Cram First Hal: ..J <21 35+ 7 130 « 12 378 + 2 866 +

8 Second Half <19 48 = <16 23 + 1 678 =
€146 First Nalf 16 27 =+ 8 <16 104 « L T

Second Ralft <14 «14 <13 30+ 5 <27

(1) CO% is the control station at Ft. Guif isitend Beach. C'%E, w, & G sre discharge canal stations.
{2) Mn-54 identified at 25 ¢+ 12 pCi/kg; Ag-110m identified at 35 + & pCirkg.

first half samples taken 2-03-91.
second haif samples taken 8-12-97.




FIGURE 'V-C.4
SHOREL INE SEDIMENTS NUCLIDE TRENDS
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TEBLE IV-D.1

RADIOLOTICAL ENVIRONMENTAL KONITORING PROGRAM SUMMARY

CRYSTAL RIVER UNIT 3

CITRUS COUNTY, FLORIDA

DOCKE? WG. 5-302

JANUARY 1 1O CECEMBER 31, 1991

ANALYS!S AND NUMBER OF

MEDIUM OR TOIAL NUMBER " CR LIMIT ALL INDICATOR LCCATIONS  LOCATiON MITH HIGHEST MEAN COWTROL LOCATION NOBROUT [ NE

PATHWAY OF AWJALYSES GFf DETECTION MEAK NamE AN #EAN RECORTED

SAMPLED PERF INED ('™ RAKGE DISTANCE & BEARING RANGE RANGE MEASUREMENTS

(UNITS)

CARNIVOROUS 7 Spec 8

FISH

(pCirkg) Mr-54 9 <iLtd <LiD i
Fe-59 14 <tig - «ald 0
Co-58 9 <LiD - <LLD 0
Co-50 19 <id - <LLe 0
2n-65 17 < LD . <LLp 0
Cs-134 9 <LLD - Lo 8
Cs-137 v <tiD <tLp ]

(1) The “g pric i® LLD which meets or exceeds the requirements of Table 4.12-1 of CR-3 Technicai Specifications.




TABLE Iv-D.1.a
FLORIGA POWER CORP. - CRE3 - 1991

pCizkg v EMITTERS IN CARNIVOROUS FiSH

STATION QUARTER n- 54 Co-58 Co-60 fe-59 Iin-65 Cs 134 rs-137 K-40
€29 1 <12 <11 <16 «28 <32 <13 <18 3501
2 <1z <10 <16 «21 <28 <13 <12 2726
3 =17 <11 <29 <39 <36 «15 <15 2277
4 <9 <10 «12 <24 «22 <11 <12 + 865
€30 1 <18 <17 <21 <39 <42 <1 «18 2050
2 <14 <12 <15 <26 <31 <14 <16 172,
3 <22 <24 <28 <5 <51 <25 «26 3138

& <11 <11 <12 <26 27 <12 <11 2712
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FIGURE 1¥-D.1

INGESTION PATHMAY (CARNIVOROUS FISH)
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TABLE 1v-D.2

RADIDLOGICAL ENYIRONMENTAL MONITORING PROGRAM SUMMARY

CRYSTAL RIVER UNIT 3

CITRUS COUNTY, FLORIDA

DOCKET O, 5-302

JANUARY 1 TO DECEmMBLY 31, 19¢1

ANALYSIS AND NURBER OF

MEDIUM OR TOTAL NUMBER LOWER LIMIT /'L INDICATOR {OCATI %S 8 1 CONTROL LOCATION  NONROUT i ME

PATHWAY OF ANALYSES  OF DETECTION e AN NAME e RN HE AR REPORTED

SAMPLED PERFORMED oy’ RANGE DISTANCE & BEARING  RANGE RANGE #EASURENENT S

(UNTTS)

OYSTERS 7 Spec 8

(pCiskg?
“n-54 9 <Lip - <LLD 0
Fe-59 16 “L1D . . <ip 0
Co-58 9 <LLD - . <LLD 0
Co-60 10 <L1D - . <LLD 0
In-65% 7 <iLid - <LLD S
Ts- 134 9 <LLD - < LD 0
Cs- 137 9 <LLD - <LiD ¢

(1) The "a priori* LLD wt‘ch meets or exceeds the requirements of Table 4.12-1 of CR-3 Technical Specifications.
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TABLE Iv-D.2.8
FLORIDA POWER CORP. - CR3 - 1999

pCiskg + EMITTERS IN OYSTERS

SIATION QUARTER Mn-54 Ce-58 Co-40 Fe-59 In-45

£29 1 <19 «23 29 %7 <4h
2 <30 «28 <50 «63 <81
3 70 <68 <198 <1728 «17%
4 <40 <37 &7 «72 <75

(. {1] 1 «13 <13 «2a <31 <35
2 <25 <29 29 <57 57
3 <34 <34 <6 74 <45
4 <35 3 %2 <73 <83
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TABLE 1¥v-D.3

RADICLOGICAL ENVIRONMMENTAL MONITORING PROGRAM SUMMARY

CRYSTAL RIVER UNIT 3 DOCKET WO. 5-302
CITRUS COUNTY, FLORIDA JANUARY 1 TO DECEMBER 31, 1991

ANALYSIS AND NUMBER OF
MED UM OR TOTAL NUNBER  LOMER LIMIY A 1 T108S LOCATION WITH MIGHEST MEAN  CONTROL LOCATION NORROUT INE
PATHUAY OF ANALYSES OF GETECTION WEAY NAME mEN ME AN REPORTED
SAMPLED PERFORMED ey RANGE DISTANCE & BEAR<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>