
February 29, 1988

Re: Indian Point Unit Nos. 1 and 2
Docket Nos. 50-3 and 50-247

SEMI -ANNUAL

EFFLUENT AND WASTE DISPOSAL REPORT

JULY 1, 1987 - DECEMBER 31, 1987

FACILITY: Indian Point Station (Units 1 and 2)

LICENSEE: Consolidated Edison Company of New York, Inc.

This information is provided pursuant to 10 CFR 50.36a(a) (2), and employs
certain guidance as set fourth in Regulatory Guide 1.21, Revision 1. The
numbered sections of this part of the report reference corresponding
sections of the subject Regulatory Guide, pages 1.21-10 through 1.21-12.
This Semi-Annual Effluent and Waste Disposal Report for Indian Point Units
1 and 2 covers discharges for the third and fourth quarters of 1987. The
New York Power Authority, licensee of Indian Point Unit 3, has chosen to
issue a separate semi-annual report.

A. Supplemental Information

1. Regulatory Limits

Indian Point Units 1 and 2 are presently subject to radioactive
waste release specifications that are set forth in Appendix A to
Facility Operating Licenses DPR-5 and DPR-26 entitled "Technical
Specifications and Bases".

2. Maximum Permissible Concentrations

Liquid Effluents

All liquid discharges from Indian Point are made through a common
discharge canal with a minimum of 100,000 gpm dilution water.
The isotopic content, excluding tritium and dissovled noble gas,
of continuous and batch mode discharges for each calendar quarter
has been added, and a weighted average fraction of MPC has been
calculated for this isotopic mixture. The percent of applicable
limit reported in Table 2A of this document is the percent of MPC
concentration of the time averaged diluted concentration for -each
calendar quarter.
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February 29, 1988

Re: Indian Point Unit Nos. 1 and 2
Docket Nos. 50-3 and 50-247

The tritium limit has been established in the same mavner as the other
isotopes in liquid effluents. A derived MPC of 2X10 uCi/ml for
dissolved noble gases has been conservatively adopted for the swimming
pathway.

3. Average Energy

The average energy (E) of the radionuclide mixture in releases of
fission and activation gases for the third quarter was .056 Mev/Dis.
for E Ir and .198 Mev/Dis. for EP . The corresponding values for the
fourth quarter were .052 Mev/Dis. and .196 Mev/Dis., respectively.

4. Measurements and Approximations of Total Radioactivity

a. Fission and Activation Gases

Analysis of effluent gases has been performed in compliance with
the requirements of Table 4.10-3 of the Technical Specifications.
In the case of isolated tanks (batch releases) the total activity
discharged is based on an isotopic analysis of each batch and the
volume of gas in that batch corrected to standard temperature and
pressure.

Vapor containment ventilation discharges have been generally
treated as batch releases. At least one complete isotopic
concentration analysis of containment air is performed per week
and this is applied to gross analysis of the ventilation air
performed prior to each discharge. This information is combined
with the volume of air in each discharge to calculate the
radionuclide composition of these discharges.

The continuous discharges are based on the isotopic content
determined from weekly samples of ventilation air. This
information is combined with total air volume discharged by this
route. The accumulation of batch and containment ventilation
releases is then used to determine total discharges.
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Docket Nos. 50-03 and 50-247

b&c. Iodines and Particulates

Iodine-131 and particulate releases are quantified by collecting a
continuous sample of ventilation air on a potassium-iodine
impregnated activated charcoal cartridge and a glass-fiber filter
paper. These samples are obtained as required by Table 4.10-3 of
the Technical Specifications, and the concentration of isotopes
found by analysis of these samples is combined with the volume of
air discharged during the sampling period to calculate the amount
of activity discharged.

For other iodine isotopes the ratio of each isotope to Iodine-131
is determined by a monthly 24 hour composite sample. This ensures
the proper identification of the short-lived 1-133 and 1-135
isotopes.

d. Liquid Effluents

A sample of each batch discharge is taken and an isotopic analysis
is performed in compliance with requirements specified in Table
4.10-1 of the Technical Specifications. This isotopic concentra-
tion data is combined with information of volume discharged to
determine the amount of each isotope discharged in the period.

Samples of continuous discharges have been taken and analyzed in
compliance with Table 4.10-1 of the Technical Specifications.
This concentration data is combined with the volume discharged to
calculate the total activity discharged.
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5. Batch Releases:

a. Liquid 3rd Qtr. 4th Qtr.

Number of Batch Releases 58 66

Total Time Period Batch Release 6580 16500
(Minutes)

Maximum Time Period Batch Release 420 1340
(Minutes)

Average Time Period Batch Release 114 249
(Minutes)

Minimum Time Period Batch Release 30 65
(Minutes)

Average Stream Flow N/A N/A

cfs (1)

b. Gaseous

Number of Batch Releases 109 29

Total Time Period Batch Release 16000 22000
(Minutes)

Maximum Time Period Batch Release 696 5690
(Minutes)

Average Time Period Batch Release 146 759
(Minutes)

Minimum Time Period Batch Release 5 3

(Minutes)

6. ABNORMAL RELEASES

a. Liquid - -One

b. Gaseous - None

(1) This information is obtained from the U. S. Department of Interior. It is
not available at this time.
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SECOND HALF,- 1987



CON EDISON DATE OF REPORT: February 29, 1988
INDIAN POINT 2 PREPARED BY:
('UJARTER 3: START DATE 87070101 END DATE 87093024
OUARTER 4: START DATE 87100101 END DATE 87123124

PFLUENT AND WASTE DISPOSAL REPORT

SEOUS EFFLUENTS- SUMMATION OF ALL RELEASES

: UNITS : OUARTER :• QUARTER :EST. TOTAL:

3 4 : ERROR, %

A. FISSION AND ACTIVATION GASES

1. TOTAL RELEASE CI 1.45E+03 : 7.99E+02 .CE 0 1

2. AVERAGE RELEASE :UCI/SEC:
RATE FOR PERIOD : 1.83E+02 : 1.00E+02

B. IODINES

1. TOTAL IODINE-131 CI : 4.79E-04 5 5.87E-04 :5. OOE 0 1

" 2. AVERAGE RELEASE :UCI/SEC: :
RATE FOR PERIOD : 6.03E-05 7.39E-05

I

C. PARTICULATES

i 1. PARTICULATES WITH : CI : " : 5. OE 01
HALF-LIVES .;8 DAYS : : 2.77E-04 1.29E-02

2. AVERAGE RELEASE :UCI/SEC: a

. RATE FOR PERIOD : : 3.48E-05 : 1.62E-03 "

4. CROSS ALPHA : CI : a a

* RADIOACTIVITY " a 9.98E-07

D. TRITIUM

D j. TOTAL RELEASE. : CI'"" 1:.94E-01 : 3.79E-01 " 5 01

S2.' AVERAGE RELEASE :UCI/SEC: : a

IRATE FOR PERIOD : 2.44E-02 4.77E-02 -

"--.";-. -- - a ".



3 & 4 Quarter 1987
RE I-- T.: February 29, 1988

r -,rZPSEO I'EY'

Total COW'TINUOUS -,ODE "

U14LUCLIDE3 UNITS n QUARTEFR OUARTER QUAERT. C':-T 17:

~~L EA: D z3 - 4. 4

1. FISSIOI-, A-ND ACTIVATION GASES
------------------------------------------------ I --------------------------------

H3 CI : 1i.94E-01 : 3.79E-01

" R C41 A : 2.OOE-Oi 8.76E-04 2.45E-00 1.37E-01

K i 1.25E-01 . 9.62E-04

.°

S<F87 "CI .8.33E-02 : 3.24E-04

C•I- 2.08E-01 1.47E-03 1.57E-0 5.93E-01

XEiZ'ri C I 7.12E-02 * 8.35E-04 1.25E-01 6.09E-00

E C 1.26E+02 3.95E+O1 1.25E+03 7.25E+02

1 CI " 1.05E+00 : 8,.47E-03

3C 2..66E+01 1.27E-02 3.17E+01 2.27E+O1

CI.

C14 2.00E-ý00 2.O0E-00 -

7. 01 LI 15E0
1 .56E+02 4.19E+01 1.30E+03 7.58E+02

- -- -- --- --- -- --- - --- ---- --- - ----



17C' . JI

3 & 4
1~:*. O REFRT2 February 29, 1988

ELN E SL:L~ o:cE~1~

3 4

2 4.79E-04 5.87E-04-

2 LIT ~ 2 CI 24.52E-03 22.72E-04 --

ci

'OT*h L F 0 R
F" E~lIO a E; 2l 4.99E-03 8.59-04 .N/A .N/A

2_ ) V



CON EDISON
LQUAR-.TER 3 & 4 1987
DATE OF REPORT: February 29, 1988

CONTINUOUS MODE.. BATCH MODE

: NUCLIDES :-UNITS :'. QUARTER : QUARTER Q: QUARTER : UARTER
: RELEASED : - 3 - 4 " 3 4

. PAiRTICULATES

CR51 : CI : 6.59E-03

1MN54 54 CI b -. 92E-03

I FE59 : CI : 5.02E-04-

C 0058 CI 2.06E-04 1.56E-03

: C060 : CI 3.39E-05 1.77E-03 :

* ZN65 : CI - * 4.27E-04 :

SCS 17 CI : 3.63E-05 : 7.82E-05 :

F E 5 CI : *.49E-05 . :

& 16 CI : 4.88E-07 :

:,c057 : cI : 4.43E-06

TOTAL FOR: :: I

PERID : C I. : 2.77E,-04 1.29E-02 N/A N/A
S(ABOVE):
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SEMI-ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT

C - LIQUID EFFLUENTS

SECOND HALF - 1987



CON ED I SON . DATE OF REPORT February 29, 1988
IiNDlbTI AN PO-INT 2

.LiENT AND WASTE DISPOSA.L REPORT

L IQUID EFFLUENTS -- SUMM"Y1ION OF ALL RELEASES

LUNITS QUARTER QUARTER :EST. TCOTAL:
3 4 : ERROR, %

A. FISSION AND ACTIVATION PRODUCTS

1. TOTAL RELEASE (EXCL.: C . 2.5.0E 01
TRIT., CASES, ALPHA): : 2.38E-00 2.11E-00

2. AVERALGE DILUTED UCI/ML
CONC. DURING PERIOD 8.34E-09 1.11E-08

P FRCENT OF :
MFC 3.63E-02 2.67E-03

:8. TRITIIUM

TOTbT[L RELEISE cl : 1.77E+02 : 3.33E+01 I 2.5,- (:)l ;:

(AVERAGE DILUTED :UCI/ML :
CONC. DT.UF . NG FERIOD : 6.20E-07 1.74E-07

3. PERCENT OF'
MF 'C 2.07E-02 5.81E-03

C. DISSOLVED AND ENIRAINED BASES

: 1, IOTAL RELEASE CI 1.75E-00 1.35E-01 2 25.0E 01
.... ... -. .. -' --- - -- --

2. VERIAGE DILUTED : UC I !ML
CONC. DURING FPERIOD :1.14E9 7.06E0

3: PERCENT OF :. -

MPC 3.07E-3 3.53E-04

D. GROSS ALPHA RADIOACTIVITY

1- TOTAL RELEASE. CI O.OOE-00 4.62E-04 : 2. 50E 01.

'*YLUME WA:STE -, RELEASED :LI3-TERS 1,..E 01
R TO DI.UTION) 6.01E+07 . 2.26E+0.7

F*- VOLUME DILUTI:ONk WATER :L.I'IERS ,1.00E O1
USED DURING FPEF.IOD 2.85E+11 1 .91E+ll



CON EDI SON F P.G :.
:!."U..1AWS Pi[4 FO I NT 2

PREPLARED BY:;" : "

CONTINUOUS MODE -""" P'

IUCLIDES UNITS 1 QUARTER Q, 1UARTER .QUARTEQEF.ARTE
* ,E LEA SED 14 4

1 C . O' I-1. E 00 1. ;8E 00 1. 74E 0-2 .. .";'". 3.

5:1 C i O. OOE 00 2.92E-04 . OME 00 8.30E-02

I1N54 CI ) O.OE 00 6.49E-05 4 . 2:2E-4 .OOE-C,:.:i

:FE55 CI O: ,E-)0 . ODE 00 3.92E:-02 8.17E-0-

FE59 CI O . O]E 00 . ,-E 00 .OE 00 1 .3E-02

CI 0.00E 00 9. 19E--05 "5.51E--02 4.75..01

C060 CI 5.07E-05 6.99E-05 2.47E-01. 1.75E-01

N163 . CI : , 1.35E-03 :C) OE 0: 9 15E-02 6. 59E-0C,.2.:

S3R89 C I 2. 62E--03 : . (>E 00(: 6. 44E-0D5 3.00E~ D0

I .". 8.6E-6E05 0. OOE 00 1 .0E-04 6.49E05S I--,:- ---- -- --- ---- -- ------ --- --- -- -- -- --- -- --- -- --- -- -- -- ---- -- -- --- -- ----.. . . .. • x •

SZR95 : CI : .,OE 00 :' 0.:O"E ::0 . C: . :"E 00 : 1.12E-,:0.4

N-1.1 : C: : 0.00E 00 : OOE 00 : . 0 v 2.77E.03

TC99M CI O .00E 00 : OOE 00 ) : O.E 00 : : W5E-05

1--- -------C---6- --- -----21.9 E- 26 :----------- ----- --

A 0 1 M2 CI 1 . OOE-00 O. O0E-0 0 ..51E-03 1 .22E-03

TItE1: 32 : COI : N .UOOE 0c) -: (,OE [0 :TO E 0X : IT70E-0

: I1.131 : C I : 6.62.E.-02:..- 1.97E.-0,:2 : 6.8B3E.-02 : :1.03 ,,El:-02":

;: ]::I.2.'2 : C I : 1.4-6E-0i2 : 2.40E-0I2 : 0.00E 00 : 1.48i.E.-04.~q

ENT:,iER:.. [RE"TURN] CONTI-NlUE, CSO] START OVER, [EX] TO EXI:T



OFH-.ERURBb, February 29, 1988
,'PR:•PARED B3Y :.

CONT4 INiUOUS ..' MODE. BATCH MODE.

iUJUCLIDES L:NITS QUARRTERUTER FUARTER DUhRTER
.ELEASI-D : :3-"4,3 4

L.I.J', i~r' EFFLUENTS (CONTD)

113. CI .47E (00: 7.50E-02: .O00E ()0 0.00.E 0

S 3.4 " C I , 6.20E--03.. O.O .E 00 : O.()OE 00 : .C:.:E 0:

115 CI .. 61E--02 7. 45E-2 O ::,E 00 C 0., 000 OC:

CS134 C1 :3.05E -02 1. 6E-03 2." 9E-.2. 3.2E-02
- -- - - - - - ----'.-- - - - - - - - - - - - - - - - - -- - -- - - - - ------- 7"'i•F'I' " •)

S:.. 3..CI'45E-02 I: S6 47E-03 1 .55E-:1 1.61E-0

BA 140C C ! 2. .71E--03 0. OOE 00 : .)00E 00 6.32:.E-0

LA140 . CI 5.89E-03 O. OOE 00 4.95E--03 8.:;5E:-0:

'.. C057 C1 0.OOE 0O O.OOE 00 6.19E--05 .65E-04

B125 , CI . ;OE 00 0.,OOE 00 1. 29E-02 4. 11E-0C2

,1S124 C I O .OOE 00 f OO•E 00 : 0. OOE 0C: 1 .6E-02

: 'OTAL FOIR
: PERIOD CI 4.68E 00 1.5 8E 00 1. 74E 02 3 .38E 1
• (ABOVE)

.DENOTES SUFPPLEMENTAL ISOTOPES
EN.TER: ER[ETUIRN] CONTINUE, ESOl START OVER, EEX TO EXIT



Date: February 29, 1988 Ft•. iL
PREPE .D BY :

CONTINI\iUOLUJS MODE BATCHI-i MODE"

aUCLIDES UN ITS QUA~RTER~ V DUgRTEFR QUA~RTERv UARTE R
............ . . . .. . .. .... ... . . . .... ... .. . 3 .. . . . . .. ....... . _ _ . . . . . . 3 . . .... . .. . . _4 . ........

ci 3.67E-02 8.23E-04 - 9.85E-01 1.34E-01

iXE.35 . I 7.30E-1 O.OOE 00 8.11E-05 0.OOE 00

XE!35M " CI 1.40E-04 0.OOE 00 0.OOE 00 0.OOE 00

XE131; CI 0.00E 00 0.00E 00 2.OOE-03 0.00E 00
.. ......... . . . . . .. . . .. . . . . .. . . . . . ...... .. .. . . .-.. . . . . ....
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SEMI-ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT

D - SOLID WASTE

SECOND HALF -1987



February 12, 1988

Re: Indian Point Unit No. 1 & 2
Docket Nos. 50-3 and 50-247

Solid Radwaste Disposal Report 7/1/87 through 12/31/87

Solid Radwaste Shipped Offsite for Burial or Disposal (No irradiated fuel)

6 MONTH PERIOD

1. Type of Waste

a. Spent Resins,
sludges, etc.

b. DAW

c. Irradiated
components
control rods, etc.

Units

3
m
Ci

3
m
Ci

Class A

43.3
65.8

Class B

12.3
338.6

Class C

6.8
378.3

Total Error, %

1.OOE+2

142.5
5.1 i.OOE+2

3
m
Ci

2. Estimate of major nuclide composition (by type of waste)

a. Co-58 - 5.75% Mn-54
Co-60 - 27.73% H-3
Cs-137 - 16.0 % C-14
Fe-55 - 10.5 % Sr-90
Cr-51 - .29% Zr-95
NI-63 - 9.51% Nb-95
Tc-99 - .08% 1-129
Cs-134 - 6.98% Pu-241

2.57%
9.13%
2.28%
1.40%
2.43%
1.41%

.03%
1.79%

40.6%
12.7%
3.2%

19.7%

b. Cs-137 -

Cs-134 -

Mn-54
Fe-55
Fe-59
Other (H , 1-129,

Tc-99, C-14

c. Cs-137 -

Co-60
Cs-134 -

Co-58
Mn-54
Fe-55
Ni-63
Other

11 %
4.6 %
2.5 %
2.6 %

.38%
2.72%

included)

23.1 %
17.6 %
42 %

.35 %
6.9 %
8.1 %
1 %

.95%

Co-60
Co-58
Cr-51
Ni-63



February 29, 1988
Re: Indian Point Unit No. 1 and 2

Docket Nos. 50-3 and 50-247

3. Solid Waste Disposition

Number of Shipments Mode of Transportation Destination

13 Truck Barnwell, S. C.

4. Solid Waste Containers

a. 7 High integrity containers
6 Carbon steel containers - cement used for solidification

b. 653 Drums

5. Waste Class

k No irradiated fuel shipments

'Container Class A

High Integrity Container
Steel Liners
Steel Drums

2
6

653

Class B

3
3

Class C

2
2
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SEMI-ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT

E - RADIOLOGICAL IMPACT ON MAN

SBCOND HALF - 1987



February 29, 1988

Re: Indian Point Unit No. 2
Docket No. 50-247

RADIOLOGICAL IMPACT EVALUATION

Doses from noble gas immersion, inhalation, ground deposition, and vegeta-
tion ingestion were evaluated for the nearest residence likely to be
occupied in the critical sector for each pathway and were combined to
provide a conservative determination of the maximum individual offsite
radiation dose fran these pathways. Calculations were performed for
members of the public on site for this reporting period. Doses to such
individuals were found to be significantly less than one percent of the
maximum individual offsite dose. Doses were also evaluated for an indi-
vidual ingesting milk and meat from a cow located at a 5.0 mile distance,
for all sectors. In all cases these evaluations were performed using the
models presented in Regulatory Guide 1.109.

All releases were evaluated using actual meteorological conditions existing
during the release period.

Integrated doses fram the population within 50 miles of Indian Point from
gaseous effluents were computed based on-the most current population data.

Dose calculations for liquid pathways to individuals and populations are
computed for a year. The LADTAP II computer program that is utilized for
these calculations incorporated the calculational model and parameters that
are presented in Regulatory Guide 1.109.

The fish, invertebrate, algae, drinking, shoreline, swimming and boating
pathways are calculated for the adult, teenager, child and infant. These
calculations are performed for reasons such as estimating the population
water consumption dose, the population recreation dose, and cost-benefit
analysis.

NUREG-0017, "Calculation of Release of Radioactive Materials in Gaseous and
Liquid effluents fram Pressurized Water Reactors", assumes an annual
release of 8.0 Ci/yr of Carbon-14. Therefore, to be consistent with
NUREG-0017, a release of 4.0 Curies of Carbon-14 was assumed for the six
month period in addition to the radioactive materials measured in Indian
Point gaseous effluents.



Indian PoITIT Units 1 & 2

RADIOLOGICAL IMTPACT ON MAN

(Reference Regulatory Guide 1.21, Page 12)

A. Maximum Individual Doses

(1) Pathways (Gaseous)
FRRem

a)

(b)

(c)

(d)

(W

Mf

Noble Gas Immersion

Inhalation"**

Ground ?eposition

Milk Ingestion*

Meat Ingestion***

Vegetable Ingestion***

Total Body
mReM

1.75E-1

2.14E-4

2 .48E-2

1.91E-4

2 . 64E-5

2 .,28E-3

4 .79E-1

N/A

2.92E-2

N/A

N/A

N/A

Skin
mRem

Thyroid
mRem

'N/A

6.90E-3

2 .41E-2

1.41E-2

7.40E-5

1 .18E-2

Bone Source Information
(UADAS FileJ

N/A

3.56E-5

2 .48E-2

1.62E-4

1.28E-5

8.63E-4

,4 PASDT

I, DASDM

2) Pathways (Liquid)

(a) All See Attached "LADTAP" printout
Attachment I

NA =Not

Infants are critical. age group
Adults are critical age group
Children are critical age group

Applicable



B. ()ation

(1) Pathways (Gaseous)

Total Body
(man-rem) Thyroid

(man-thYroid• rem)
Source Information

(MIDAS File)
(a) Noble Gas Immersion

(b) Inhalation

(c) Ground Deposition

(M) Totals

4 .8E+0

1. 4E-2

4.6E-1

5.3E+O

4.8E+O

2 . OE-2

4. 6E-1

5.3E+O

141 DASPP

(2) -Pathways (Liquid)

(a) All]
See attached "LADTAP" printoutAttachment I

C. Average Doses to Individuals

(1) Pathways

(a) Liquid-Total Body 1.53E-4 millirem

(b) Gaseous-Total Body 2.56E-4 millirem

IADTAP2



IP2 $• in.JUAL EFcLUFrT R:FPCJRT 2f1r) HALF 1997 - US',mC LADTW C CDE

DISCAF =2.12P+O3 CFS SrfLrUCE TERM M°!ULTIPLIER~1.OOF+O0

50-!ILF POPuLATI(.:2.CC5E+O7 FRACTION --- CATEGORY 1=0.71
CATEG'RY IIO.11
CATEGORY III=C.I.(

FRFSiv:LTFR SITE

(



S0.UýZCE TERM FOLLO2S /
%'I ITE-R!,AL RECONCENTRAT18"

1
•219EL E"PLOYED

CATEGCRY I DOSE FACTORS

(

":CL I E
LH

24CR.

26F8•

? F E

27CO
27CO
2 ýN,, I

39SR
4O'•ZR.
41•1

43TC
4-TAG
52T=

531

531

55CS
553S

56rA

57LA
51SF

51I

CURIE/YEAQ
3 2.10)02

51 A.332-02
54 5.49E-03
55 3.56E-01
59 1.43E- 02
57 2.27E-94
58 5.30E-31
60 4.22E-91
63 1.59E-01
8e9 .62E-03
9) 2.52E-04
95 1.12E-04
95 2.77E-03
9 ;!) 3. 15 E -05

110'4 2.73E-93
132 3.70E-04
131 1.65E-01
132 3.87E-02
133 1.55E-00
134 4.20E-03
135 1.11E-31
134 9.30E-92
137 3.57E-)1
140 3.34E-33
140 1.12c-32
124 1.96E-02
125 5.40F-02

--I GESTION D0 SE FACTORS ..... S-4RELINE ......
{ tMRE '/PC I INqTAKE I_ I I PRE t 1/ H R,/ (P CI / 1 :2 )

(

rjaE

0.0

C.O
2.756-36

4 348- 5
0.0

0.0
1. 3-3E-04
3.-33C-Ot
3.84E-03
3 .,:)4E-08
6.22E-09

2.47E-10
1.60E-07
2.52E-06
4.16E-06
2.03E-07
1.42F-06
1.05E-07

4. it 3E-07
6 .22E-05
7 .97E-05
2.03E-05
2.50E-09
2.,0E-06
1 .798-05

LIVER T
1.OF.-07
0.0
4.579-95
1.907E-2
1.028-05
1.*755-07

7.45E-97
2.14E-05
9.01=-36
0.0

0.0
9.75E-39
3.46c-09
6.9"5-10
1.453F-07
1 . 63T-06
5.95E-06
5.43E-07
2.47=-36
2. 88E-07
1 *. 1E-56
1.468E-4
1. -)'E-14ý

2.552-0S
1.2*2-09
5.29E-2b
Z.0OE-9E

f9TAL 002Y
1 .*)5F-07
2.66F-09
8.72F-07
4.43E-07
3.91F-06
2.91E-07
1 .* 7E-06

4. 7 2 E-06
4.36E-05
S . 34F-06
1.03F-03
6. 60E-OQ
1 .8 6E-0o
8.R9E-09
8.79E-O0
1.53E-06
3.41E-06
1.93E-07
7.53 E-07
1.03F-07
4.2EE-07
1.21E-04
7. 14E-05
1 .33E-06
3.33E-13
1. IIE-06
4.262-07

THYPO I D
1.05F-07
I .59E-0O
2.0
0.0
0.0
0.9

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

1.OE-06
1.95E-03
1.90E-05
3.63E-04
4.99=-06
7 .55:-05
0.0
0.0
0.0
0.0
6.79c-09
I.027-09

K I 2. E Y
1.05E-07
5.84E-10
I. 36E-06
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.53E-0O
3.42 F-09
1.06E-0d
2.31E-07
1.57E-05
1.02E-05
8.65E-07
4.31E-05
4.50E-07
1.6bE-06
4.79E-05
3.70E-05
8.67E-09
0.0
0.0
0.0

LU!;G
1.05E-07
3.53E-09
0.0
1.06E-06
2.85E-06
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3. 42-10
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.59E-05
1.23E-05
1.46E-09
0.0
2. 182-06
1.38E-06

GI-LL I
1.05F-07
6 69E-07
1.40E-05
1.09E-06
3.40E-05
4.44E-06
1 .51E-05
4.02E-05
1 285E-06
4t4tE-05
2.198F-04
3.09E-05
2 . 108-05
4.13E-07
6.04E-05
7.71E-05
I .57E-06
1.02F-07
2.22E-06
2.51E-10
1.312-06
2.59E-06
2.11E-06
4. •PF-05
9.25E-05
7.95=-05
1.978-05

SKIN, TOTAL PODY RECON

0. D
2.608E- 10
6.30E-09
0.0
9.40E-09
1.00£-09
8.20E-09
2.00E-08
0.0
6.50E-13
0.0
5. OE-09
5.102-09
I . OE-)9
2. 1-E-08
2 • 00E-09
3.40E-09
1.70E-C6
4.508-O0
1.90E-08
I . 208-00
1.40E-08
4.90OE-- 09
2.40E-09
1 . 50E-08
1.508-03
3.50E-09

0.0

5 OE 0E-09
0.0
3.0OF-09
9.1)-10
7. 0218-09
1.708-05
0.0

5.b0E-13
0.0 

-

5.190E-00
t.OOE-09
9.0t-_10
1.60E-09
1.70E-19
2.80E-e9
2.00E-08
3.70E-09
1.6OE-08
1.40E-03
1.2218-OR

z1. 29.-09
2.10E-09
1.70E-08
1.39E-OP
3. 10E-09

1.08OO+9
1 .OCF +001.0 E÷O00
1.008+00
].OOEO00

I1. 0(F+ 001.08OE0D
1.00I400
1.00E+00
1.00E+00

1.005+001I. E0+00I .DOE +00

1.008+00I.OOE+00
1.00E+00
I.oOE+OO1.00E+00
I .OOE+00

I .00E+0
1.008+00
I . OOE 00'

I .OOE+00I .08+ 0 0

1.00E+00
1.03E+00
I.OF:+(O0

CATEGORY 11 DOSE FACTORS :. .

----- ---- ----- ----I~rFSTI00 DOSE FACTORS - - - - - - - - - -
W~REA'/PCI INTAKE)I

----- SHOREL I NE
FR E .M/HR) /(I DC I /4.*-:::2I

SKIN TOTAL "O3Y
NUCL!DE CURIE/YEAP

IH 3 2.102+02
24CR 51 8.33E-02
25 N 54 5.4qE-03
26FE 55 9.568-O1
25FE 5) 1.438-07
27C0 57 2.27F-04
27C0 58 9.30F-01
2700 620 4.22F-01
25ý!I 63 1.59E-01
39SF. 69 2.668E-03
386R 93 2.52E-04
42)ZR 95 1.125-04
41t:E 95 2.77E-03
43TC 99M 3.].5E-05
47AC, 1O1 2.712-03ý

52TE 132 2.70F-94
'31 131 1.655-91

E ONE
0.0
0.0
0.0
3.73E-06
5.97E-06
0.0
0.0
0.0
1.77E-04
4.49E-C4
4.48F-03
4. 12E-08
E.222-39
3.32E-10
2 .05E.-07
3.49E-06
5."5C-06

LIVER TOTAL 800'Y
1.06E-07 1.06E-07

0.0
5.8OE-06
2 * 658 -:- 0 6.
I * 372-05
2.339-07
9.72E-37
2. 310-9
1.25E-05
0.9
0.0
1.*303-00
4.565-09

12.21E-07
0. 3190c-02

3. 0E-09
1.17E-05
t.25E-07
5.298-06
3.O9 E-07

2. 24E-06
*.33E-06
* 008-06

1.26E-05
1.20E-03
8.Q4ý-09
2.51E-0O
1.20E-08
I.P'E-07
2 * 98£-06
4.49E-06

THYR OI D KIDNEY LUN G
1.06E-07 1.058-07 1.06E-07
2.008-09 7.89E--10 5.-r4E-39
0.0 1.76E-06 0.0

0.0 0.0 1.70--06
9.0 0.0 4.32F-06
0.) 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0

0.0 0.0 0.0
0.0 0.oD 0.0

9.0 0.0 0.0
0.0 1.912-.3 0.0

0.0 4.42E-09 0.0
0.0 1.38-053 5.14E-10

0.0 3.70E-07 0.0
2.33 -76 2.12F-05 9.0

2.398-03 1.41E-95 0.0

GI-LLI
1,06E-07
6.05E-07
1.21E-05
1. 16E-06
3.24E-05
4.44E-06
1.34E-05
3.66E-05
1.9?2-06
5.248-05
2.33E-04
3.002-05
1.938-05
6.08E-07
5.45E-05
7.008-05
I .628-06
3.18-07

RECOt.

(

(

(
531 132 3.67E-02 2.7r)E-07 7.30-2-07 2.62F-07 2.41-E-95 1 * 15E-0 0.0



(

531
531
5 :3 1
55CS
SSC s

57LA
51S P
51ISP.

133
134
135
134
137
143
140
124
125

1 55 E 4 C00

5.20E-03
1 - 11 E- 01
9.30 E-02

3.57E-01
3.34E-03
1.92E-32
1 .9tE-02
5.40E-02

2.01E-06
1.46E-37
6. ICE-07
3.37E-05
I. 12E-04
2.84E-05
3 . 4I E -09
3. 7 E-06
2 . 4 F E -: 26

2.412-05
3.,S7E-Ci

1. 57 E-:3
1.97E-04
1.49c-04

1.71E-09
7. 13£-0F
2.71E-02

I .04E-06
1 . 32E-07
5.62E-07
9.14F-05
5.19E-05
I. 3 3E-0 4
4.55E-10
I .51 F-06
5,90F-07

4.76E-04
6.45E-06
1.31F-04
0.0
0 . C'
0.0
0.0
P.78E-09
2.37E-09

5 . 9O1E-0(
6. 1OE-07
2 .4fE-06
6.26E-05
5.07E-05
1. 16E-08
0.0
0.0
0.0

00.0
0.0
0.0

2.39E-05
1.97E-05
2. 34E-Oe
0.0

3.30E-06
2. 18E-0a

2. 56F-0o
5. 10-09
1.74P-06
2.45E-06
2.12E-06
4.35E-05
9.E2E -05
7 . 69E-05
1.93E-05

(

(

(

CATEGORY III DOSE FACTORS

INGE STION DOSE FACTORS SHO EL I'JE ------
( I"-.E',.PC I I.-NT AK E) ( VR EM/HR )/ IPC I/',::::::2 )

%J CLI(E CUJ=IE/YEAR
IH 3 2.10E+02

24CR 51 3.33E-32
25"Ir1 54 5.49E-03
26FE 55 8.56E-01
2,FE 59 1.43E-02
27C0 57 2.27E-04

77C0 58 5.30E-01
27C0 60 4.22E-01
ZaNI 63 1.59E-01
3SSp 89 2.63E-03
3ASR 90 2.52E-04
4OZR 95 1.12E-04

41N5 95 2.77E-03
43TC 9*' 3.15E-O5
47A I10'. 2.73E-03
52TE 132 3.70E-04
531 131 1.65E-01
531 132 3.97E-02
531 133 1.55F+00

531 134 6.20E-03
531 135 1.11E-OI

55CS 134 9.30E-02
55CS 137 3.57E-01
StA 143 3.34E-03
57LA 140 1.92E-02
51SE 124 1.96E-02
51SE 125 5.40E-02

E0.0E
0.0
0. 0
0.0

1. 15E-05
1.65E-05
0.0I
0.0
C.O
5.33E-04
1.3?E-03
I . 13E-02
1.16E-07
2.25E-08
9.23E-10
5.3 9E-07

1 .72E-
P, OOE-07
5 .92E-06
4.19E-07
1 .75E-06
2.34E-04
3.27E-04
a .31E-05
1.01E-08
1 . lIE-05
7. 16E-06

LIVER TOTAL r3CY THYR 01D

2.03F-07
0.0
1.07 E-05
6. 1CE-0O
2.57E-05
4.93=-07
1.80E-06
5.29E-06
2.8?E-05
0.0
0.0
2.55-E-00

8 .76E-09
1.6I .- 09
3.6'E-.07

4.47E-06
1.73E-05
1.47E-36
7.32E-06
7.70E-07
3 . 15 E-06
3.84E-04
3. 13E-04
7.29E-05
3.53E-39
1.442-07
5.52E-08

2.03F-07 2.03E-07
8.90F-09 4.94E-09
2.85E-06 0.0
1.?9E-06 0.0
1.33E-05 0.0
9.99E-07 0.0
5.51F-C6 0.0
1.56E-05 0.0
1.83E-05 0.0
3.77E-C5 0.0

3 .C 3 c-0 3  0.0
2.27E-CS 0.0
6.26E-09 0.0
3.cOP-CF 9.0
2.QI-07 0.0
5.40E-C6 6.51E-06
9.93E-06 5.72E-03
6.76E-07 6.82E-05
2.77E-05 1.36E-03
3.58E-07 1.79F-05
1.49F-06 2.79E-04
9.10F-05 0.0

4 .52E-05 0.0
4.852-00 0.0
1.19E-09 0.0

3.89E-06 2.45E-06
1.50E-06 6.63E-09

KIOI:EY

2.03E-07
1.35E-09
3.00E-06
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.55E-08
8.23E-09
2.63E-0F
6.78E-07
4. 15E-05
2.84E-05
2.25E-05
1.22E-05
1.19E-06
4.83E-06
I.19E-04
1.02 E-04
2.37E-08
0.0
0.0
0.0

LUNG
2.03E-07
9.02a-09
0.0
3.45E-06
7. 74F-06
0.0
0.0

.0
0.0
0.0
0.0

C.O
0.0

0.0

0.00.0
0.0
0.00.0
0.0

4.27E-05
3.67E-05
4.34E-08
0.0
6. 16E-06
3 . 99E-06

GI-LL I
2.03E-07
4.72E-07
8.98E-06
1.13E-06
2.78E-05
4.04E-06
1.05E-05
2.93E-05
1.94F-06
5.11E-05
2.29E-04
2 .66E-O5
1.62E-Os
1 .03E-06
4.33E-05
4.50E-05
1.54E-06
1.732-06
2.95E-06
5.16E-07
2.40F-06
2.07E-06
1 .96E-06.
4.21E-05
9.84E-05
6.94E-05
1 .71E-05

SKIN TOTAL BODY RECON0

* ::: K: CATEGORY IV DOSE FACTORS 4t

IN'GESTION' DOSE FACTORS -------------------------- SHORELINE 1 -----

W',.ER IPCT INTAKE) ( MRE /HR)/'PC2I/'.:::2

"%UCLI E
IH

24CP

25FE
26FE
27C0
?7CO
27CC

35SR

40Z2

CURIE/YEAr
3 2.10E+02

51 5.32E-02
54 5 .4tE-03

55 6.56F-01
59 1.43F-32
57 2.27E-04
58 5.30E-01
63 4.22E-01
63 1.592- 11

59 2.bpF-03
99 2.52P-0ýt
95 1.12F-34

StylE

0.0
0.0
1.3SF-C5
3.081-'35

C.3
0.0

6.34F-0•,
2.51E-03
I .25E-02
2 .(5-07

LIVER TOTAL SOSY
3.30E-07 3.OSF-07

THYROID KIMNIEY

0.31. 9%D-O
8. 9E-35

5. 36:-0 ~515.36E-05

3 • 502-36
1.352-05
3. 50E -05

0.3
0.0
5. 022-O0

1.41E-08
4.51F-00
2.40E-06
2.1?E-05
1.37E-06
5 Q F %-06
2.55E-05
2.202-05
7.202-05

3.37F-03
3 .5 6--0,

3.08F-07
9.202-09

0.0
0.3
3.0
3.9
0.0
0.0
0.0
0.0
0.0
0.0

3.JeE-07
2.01E-09
4.41E-06
0.0
0.0
0.0
0.0
O.0
0.0
0.0
0.0
5.41E-O,

LUIG
2.082-07

0.04.39E-36
1 .59E -05
0.0
0.0
0.0
9.0
0.0
0.0
0).0

GI-LLI
3.03E-17
4.11E-07
7.21E-06
1.14E-06
2.57F-05
3.92E-06
0.97F-06
2.57E-05
1 .95E-06
5.15E-05
2.31F-04
2.50E-05

SK t, TOTAL !OIY RE.C0 j'

(



4 1 N'
4-,TC
47 AG
.2TF

331
',3[

S3 I s1

S7LA

S I SD

1 1uv;
1 •2
151

133
134
115
134,
1 7

143

124
125

7E-03
5E-05

'.73E-03
3.73E-04
1 .65E-0 I
3.879-02
1 .5rEL00
6.0 20 -03
I.* 1-O1
9.30>-32
3.57F- ) 1
3.34P-03
1 .92F- -2
i .9fE - 2
5.40F-02

4 . 20 E -'3R
1 .92E-09
q.95E-07
2.09E-05
3.59E-05
1 .o0E-06
1 . •.'5-05

6.69E-07
3.b4P-'36
3.77E-04
5.22E-34
1.,7 6E-04

2.1 16-08
2.142-25
I .23F-05

1.73E-08

3.96E-39
7.227E-07
1.03 F-05
4-2 31:-05

3. 37F-06
1 . ý?F-05
I . 7i -'3b

7 .2 4 E-I.)b7.24, -36

7. 037-04
6. 1 V:-04
1.7 1E-07

5. 32E-09
3.15E-07
1. 1qc-07

1 .oC F-Co
5. .CE-O0
4.8 1 F-07
9.16E-306
1 .l6E-05
1.20! -06
5.33F-06
S. 33E-07
2.641-C5
7.ICE-o5
4.33F-05

.8 i E-03
2. 14F-C?
6.63--06
2.53E-06

9.0
0.0
0.0

1.52E-05
1.39E-02
1 . 568E-04
3.31E-03
4. 15F-05
6-. 49c-04
0.0
3.0
0.0
0.0

5.653E-00
1 . 5sF-Ol

1.04F-06
64 * 4E-05
4.?4E-05

3.7'-E-06
2 * 14E-0O•

1 .9,F-05
6.07F-06
1 .31E-04
I.b1E-Ok
4.0•f,[-Oi

0.0

0.0

to 1461-05

0.0
0.0
0.0
3.0
0.0
0.0

0.67 4 7F -05

5..E -0 7

0.!)

1.341-05
7.12E-06

3.77L-36
3 *F I F-O5
1.51F-O6

2. 73E-06
3.C-?F-36
1 .84-7-06
2 . tý2 L -3I(

1 .] 1;1 -06
4.20L-05

9.77F-05
S ., 06 -05
1 .c4[:-05

(

(

TOTAL '.-UV;"ER It: SOUI<CE TERý' IS 27 TOTAL PFLEASE IS 2.14OF+32

(.



::, -': 1:: AS LO),ý AS R AY ACHIEVABLE -:

CA T E G 9 R Y I D O SE S

- - - -SF _-- - -E- PER YEAR INTNKE)

P AT A;.';Y

Ct.F IS '

S qF. L 1 Ni!:S HO I •, ' IF!:

-T'3 T I"V' 1\G

Sr it~~

2 * 1~E-33
0.1
CJ.3 I

2 * lvE-23

':1 E 1
1.'57E-01

7. 13E-03
2.30E-O5
0.31E-13
1 .r7E- 03
2.7'9£-05

2.79E-05
1.66:-01

LIVEQ
2 . 35!-21
7.22E-n3
3.04E-08
8.44' *-13

1.67E-03
? , 79F--r5
2.79E-05
2 .44 -A I

TOTAL PODY
I.64E-91
3.29E-03
2,0bE-F00
6.70E-13
I.L7'-03
2.7?E-05
2.79E-05
1.69E-01

THYO:OIO
1.80E-02
1.40'-03
2.28P-Oe
2.65E-12
I.R7E-03
2.79E-05
2 . 79E-05
2.14E-02

KI O•EY
7.85E-02
1.56E-03
9.52E-09
4.33'-13

I .t7E-03
2 .7cyE-05
2.7t-05
3.21E-02

L UJ NJ
2.63E-02
1.922-03
4.3 1E-03
3 . 06E- 13
1 107F-03
2.79E-05
2O7-05
3 .0 1 E-3 2

GI-LLI
1 . 16 E-0D2
1.07E-02
1.39E1-D
5.60E- 13
1.e7F-03
2.792-052.70E-O5

2.43E--2

1ISAGE lKG/YR,H1/YR)
FISH 21.0
I1VERTEP. ATE 5.0
ALGAE 0.0
0RI!KIK:G 0.0

SHFELINIE 50.0
S*!• NG 50.0
12ýT It: r100.0

DI LUIT I OC,
5.0

5.0
5.0

500.0
5.0
5.3
5.c

TIME iH-F
25.00
25.00
25.03

112.00
1.00

1 . 00I. 00

S ,tr F r:IDTH FACTe =03.2

CATE'OP.Y II DOSES

-------------------------------------------------------------. DOSE__ t(REM PER YEAR INTKEr)

PAT T kAY
F IS -4
INV\'RTESR ATE
A L ri,4 E .

S H, F EL I N E

p,0.2 T I NC
TOTAL

SK(I N

2.91,E-03
O0.0

0.3
2.94F-03

rH >: E
1 .67E-0171 .575-O17.45c-03
3 .19E-0"
3.71E-13
2.50E-C3
5.57-0

2. 7 9 -0.5
1 . 77E-01

LIVER
2 . 43T-21
7.49E-03
4. 14S-,'0
1.07c-12
2.50E-03
5 . 57c-05
2.79E-05
2.53F-01

TOTAL PCDDY
9.2OE-02
2.50E-03
1.62'E-08
5.87E-13
2.50E-03
5.57E-05
2.79E-05
9.71E-02

THY.').ID
1.73c-02
1.41P-03
2.e9E-05
3.21;-12
2.50F-03
5.57=-05
2.79F-05
2.13E-02

KIDJEY
e. 11E-02

1.53E-03
1 . 30E-06
5. 02'E- 13
2.50E-03
5.57E-05
2.79E-05
f .52E-02

L LIN G
3.16E-02
2.33E-03
6. OE-09
3.51E-13
2.50=-03
5.57F-05
2.790E-05
3.65 E-02

GI-LLI
L .44E-03
7.57E-03
1.56E-0S
5.37E-13
2.50E-03
5.57E-05
2.79E-05
1,56E-O?

LISA•G (KG/Y-.,RH/YR)
FISH 16.0

IH*VERTFSFATE 3.8

ALCAO 0.0

PItRKI%-KIN' 0.0

S EORELINE 67.0

S AI1.111HG 1)"I.

,32T1%. 100.0

DI LUT 16:
5.0
5.0
5.0

500.0
5.0
5.0
5.0

T IýE I HR)
25.00

25.00
25.01

112.00
1.00

1.00

SHGREWIOTH FACTCR=0.2

C A T E 6 C R Y I I 1 0 SE s

- -- - ------------------- --------------- - ----------- - ------ 0-_ SEi ---. - kv' P ER YEA INTAK I -

PATh.'AY

1I V 0 -: F. •.•T E T
AL ,",OA Y
F I *.. II •H .

S P,, E L 1 '4 E

3 -' T I *C

SKI I

6. 13E-04
0.0
0.0

2, 0%-Ol
I .0'E-02

9 . 33F -'5
2.57E-01
5.23E-34
I . 2.7-35
2 . 7 E -0 5

LIVER.
2. ILF-I1
7.14F-03
3.57F-35

2.17L.-09
5.2 3F:-94

2 .7',0-05

T•ATL .00Y
3.5PE-02
2.175-03
1.7F&-05
8.70E-13
5.23F-0'.
I,3E-O5

2. 7:zE -05

THY"OID
I . 955-l 2
1.64E-03
7.54f-05
7.65=-%4
9.230-04
1.39r-05
2.79F-G5

0ý.94E-02
1.236-03
2.5 E-05
C .09E-10
5.2 3E-C'(
I )3F-05
2 .7? E-05

2 . 5 1E-02
1.07E-03
1 2t.;--05

6.?6E-10
5.23F-0',
1.•39E-05
?. 79E-05

(I-LL LI
3. 11E-03
2.75E-D3
1.68E-05

5.231-04
I .39E-05
2.7 1-05

(

(

(

(



MT A L 6ol31E-Oll 2 .20of-,)1 2.,24F-0 I •E -02 2. 1 8PC-02 7.31E-02 2.7BE-:02 .4 7E-ý33

FISH
1ITVFRTF FAP A TE

ALCAF
D R I f.f .-
SHSlik EL I NE

.E)JA T %.

1. GE (KG/Y ,,HR/YR )
6.9
1.7
0.0
0.0

14.0
25.0

1001.0

0 1 LUT 10O4
5.0
5.0
5.0

:00 . 0
5F0
5.0
5.13

SI IME ITIHP
25.00
25.00
25.00

112.01
1 . 00
1 .00
I W.

SH'LRFWIfTH FACTGC•,)..2

C A T E G 0 P Y I V D O S E S

.....--- 3SE _-(fRFM PER YE .R INtTAKF)

FISH

INVERTE "RATE
ALc~Ar

SCR1•L1I'F
S Hr R EL -1 NIF

F, 0 T C',XG
TOTAL

SK I t

1.31F-34
n.0
0.0
1.31E-C4

F.z, CF-O2
2 3 ~ F - 02
7. 76F-04

.4!3E-07
3.69E-12
1 . 12E-04
5.57U-12

2.I4 *3-02

LIVER
3.01E-32
7.14F-04
1.62E-07

3.95E-12
1. 12F-04
5.57F-l 2
1.39 -07
3.09F-02

TOTAL 5ODY
2 .41E-03
1 .68=-04
1.92E-08
1. 18F-12
1. 12E-04

5.57F -12
1.39E-07
2.69E-03

THYAOID
3.44F-03
2.34E-04
1.C 3E-07
1 . e2 F- 11
1.12E-04
5.57E-12
1.39E-07
?.70E-03

KI1DN~EY
7.98E-03
1.25E-04
4,11E-Oe
1.54E-12
I . 12F-04
5.57E-12
1.39E-07
8.2 22-03

LUN

3.26E-03
1.66F-04
2. 15E-03
1.05E-12
1 . 12E-04
5.57E-12
1.39E-07
3.54E-03

GI-LLI
2.12E-04
1.45E-64
1.60E-09
9.05E-13
1412E-04
5.57E-12
1.39E-07
4.61E-04

USAGE (K.-/YP,iR/YR)
FISH 0.5
I %4VE:T E3 ATE 0.1
AL-A E 0.0

1-( ~C.0
SHnkELINF 3.0

0.5
NOTI% , D 0.5

ILUTI ION
5.0

5.0
50C.,

TIAE (HR I
25.00
25.00
25.00

112.00
1.00
I.OO0
1.00

SHEREWIDTH FACT)n,=0.2

(

(



SELECTEO LOCA
(

L .1C A T I ý-: WISTR F A'M

C.- TEGOCRY 1 O S E.

-.........- -- s- _ (-'P, E PER YEAR I NTAK F

(

(

PATH A Y
F l iP

I1W c: r.T F ; T F
ALSAF

S H' F E I ,

.b IAT INC
TOT, AL

SK I •N

1. 56F-03

0.0

1 .56E-O3ý

1. 12F-0I

5 . -F -03'

'L .6IF-II1
1 *331-03

1 .81'05
1.*19 E -01

L I V Fý

5.~5j-,)3

2. I 7E-9P
6.20E- 11
1 . 33E-03

1 .8 E-O5

1 .74-0•EO1

TTTAL EODY
I 17TE-)1
2.35E-03
1.49 E-OE
4.f * SE- 11
1.33E-03
1 ..1P F -0 5
1 *E-05

1,?IE-01

THY PO.I01
1 *1.1-02

9 49E-04
1 .4aE-0 9
4.70=-10
1 . 33F-03
I,8'E-Or
I .95F-05
1. 40'-02

5.61L-02
1 . 1rj-0)3
6. * 5 E -O0
3.39E-11
1.33E-03
1 .83F-05

51.6E-02

LUNGL ,U'l-O
I* e .1 F- oz
1.37F-03
3.05F-04
2.19E-11
1 .33E-03
1 .98E-1)5
I.38E-05
2. 15E-02

GI-LL I
e .23E-,3
7.57C-03
1.31E-06
4.25E-11
1.33 E-03

17.RE-35
1 . &BE-05
1.*72F-02

USAGE• (KC/YP, H•'/YR
FISH 21.)

INVETcE ',!, 5.A

6K 'q I 'iS1 O. O

S-J RELINE 50.0
S,41:."VING 50.0
L:3DA T I' t.-,100. 0

I LUT OT 01
7.0
7.0
7.0

7.0
7.0
7 .OC

TIME (HR I
31.00

31.01
31. 00

19.03
7.0,)

7 . C- r
7.*00

S,•OEWI.DTH FACT0r=0.2

L-'.C TI),': IS rNSTF.A'

C A T E G O R Y . I I 0 0 S E S

----------------------------------------------------------------- 01SF __(7qE'4 PE1 YEAR ITK'T4KFI

PATH.,ýAY
FISH
i ',VF C-TEFr 'TE

S H•f-R, L 1.4;

r'.I `.',T I 'I,
f:F':TINC.

T73T AL

FISH

I :OV ER T E 5,P A T C

SH4F EL I NE
SkrI "'I"
? -JA I I 'llr

SKI N

2.13E-03

2. ICE-03

FO:4E
1. 1aE-Ol

5.32E-C3
2.2 3E-98
6 .37E- 11
1.7 4E-03
3.77E-05
I .0oiE-(5
1. 25-0 1

L I V" 'I1.73E-01
5. 35F-03
2.952-05
7.8 5E-II1

1.79E-C3
3 .77-05

1.9FE-01

TOTAL POOY
6.57E-32
1.75E-C3
1.16E--03
4. 2a F-- II
1.79E-03
3.77E-05
I .FE-05
6.9tE-02

THYPOIG
1.12E-02
q.08E-04
I.BbE-08
5.qZF-IO

1 .79E-03
3.77E-05
I .5q8F-05
1.39F-02

KIDNEY
5.79E-02
1. 12E-03
9.2?E-09
't.02E-11I

1.792-03

1. 83E-C5
6 . f)5-(2

LUN j
2.26F-02
1.66E-03
4.862-09
2.5 1 F-II
I .79E-03
3.77E-05
1.38E-05
2.61E-02

GI-LLI
6.01E-03
5.34E-03
1.2iE-03
4.lIE-1l
1 .79E-03
3.77E-05
1.3E-32
1.32E-02

USAGE (6G/YR,HF./YRI
16.0

3.0

0: .0

O0.0

PILUTIO.
7.0
7.3

7.0
7.0
7.0
7. 0
7-0

TI ME ( HPI
31.0)
31 .01
31.030
IQ. or)

7.03
7 . 0'
7.*Or)

SHOEWIDTH FACTOR=0.2

L T IY I I S T

IITI-_ DONY YI0,KSES

- -- -- -- -- -- -- -- -- -- -- -- -- -- -- - ~ E PE R Y-AR ITN TAKF) ---------------------- ------------------

F ISH
SF I(i 1 ONE L I V .-

1.•54.F-0l
TOTAL zO0Y

2.56E-02
TilYf FCIf

1.25F-02
K I OgE Y.

4 .95E-02
LU9 0

1. FOE-02
GI-LLI

2. ?3E-0
3



I NVE rTA
AL1:AE

DuR I N V11
S H LlP.F L I N.'t

S'4 I "MI NS
! 0 T 1

TOTAL

4.33FE-0
3.1)

0.0
4.38E-04

7.14F-03
6.64E-05
I . 8 5E -07
3.74F-04
9.422-06

1 .5fE-1
1 .57F-01

5.03E-03
5. 12E-05
I .bO-07
3o 74E-04
9.42E-96

I.Eb0-01

R.55F-03.27E-05
6.47E-09
3.74E-04
.942E-06

1.88E-05
2.75F-02

I .5E -03
4.3i2C -05
1.55F-06
3.74F-04
9.42E-06
I.9SF-05
1.40F-O?

9.61E-04
I .U .E-05
7.*90-08
3.74E-04
4.42E-06
1.659-05
5.09E-02

1.4AF-03
9. I b-06
4.76E-O~o

3.74E-04
9.42E-06
1.9FE-05
1.93E-02

I .942-93
IlkE-~U5
5. 232-00

3.74E-O4
9.42E-06
1.b3Y-Cj5
4.59E-03

rISH
I.NVERTF91RATE
ALSAF
OR! '*K '!r,
SPA IL I !:E

03AT I:.:G

OSAGE lKG/Yg,,ri-/YP I
6.9
1.7
13.C,.

0.0
14.0
25* 0

IOO.O

CA LUT ION
7 .0
7.0
7.0

7.0

7.0

31 .00
31 . 00
31.00
19.00
7.00
7.00
7.00

SHORE2:I0TH FACTOR=O.2

LCCAIO'! IS D3W'4STREAA

C A T E G 0 R Y I V 0 O S E S

------------------------------------------ OSE_ ,E. PER YAR INTAKE)----------------------------------------

P A T 'e,: A Y
F ISF.,

I NV.r T E2 -R AT E
A L(C AE
3,;", ! INK I I'..C-

S HRELI N'E
S d, I M. M 1 •G
DO AT I: G
T ITA L

SK IN

9.3qE-05
0.0
0.0

9.39F-05

1.727-02
5. 541-04
I .021-07
2.73E-10
5 . OOF-05

3.77E-12
9.422E-0
1.72E-92

LIVER
2.15E-02
5.09E-04
I . 16E-07
2.95F-I1

.OO-05
3.77E-12
9.42E-9E
2.21E-02

TOTAL eODY
1.72E-C3
1.20E-04
1.37E-09
8.81E-11
8.00E-05
3.77F-12
9.42E-06
1.92E-03

THY~RID
2.?OE-03
1 . 5022-0'
1.17E-07
3.73F-09
V.00E-05
3.77E-12
9.42E-06
2.432-03

KICNF Y
5,70E-03

2.q2E-0O
1.25E-I0
S.00E-05
3.77E-12
9./2E-O0
5.67F-03

LUNI
2.33E-03
1.20E-04
1 . 53E--06
7.54E-11
6.002-05
3.77E-12
9.42E-01
2.53E-03

GI-LLI
1.51E-04
1.02E-04
1.10E-op
6.76E-11

3.77E-12
9.42E-DP
3.33E-04

I)SAGE (KG/YR.HR/YR)
FISH 0.5

1I4V2RTEEARATE 0.1

ALGAT 0.0.

rPT'iKING 0.0

SHORFLI4E 3.0
S41 ING 0.0

PQATI!.G 0.5

1 LUT IO
7.0
7.0
7.?
7.0
7.0
7.0
7.0

T I:1E- HP.)
31.03
31.00
31 . o.
19.0)
7.00
7.Q0
7.0,3

SH•CRE4;IDTH FtCT0R=C._

C

(

(



FISH CONSIJYPTION P'AAI -R EM ONJ OJSES
(

(SPORT HAR.VEST_-----

-------------------- DOSE I MANJ-REt1 -------------------------------

PATHW4AY
FISH

F I CH
FISH
FISH

AGE GPOUP
CATEG t',Y I
CATEGORY II
CATEG]FY III
TOTAL

USAGE
7,60E+ r4
8."ý7E+03
6.14E+03
9.I0E+04

3.99E-Ol
6.49E-02
1.31E-01
5.q4E-01

LIVER
5.95E-01
9.43E-02
1.35E-01
8.24E-01

TOTAL EODY
4.15E-O0
3.59E-02
2.23E-02
4.73E-O1

THYRO ID
1.*52E-02
2. 17E-03
3.60E-03
2.09E-02

KIDNWEY
1.99E-01
3.15E-02
4.32E-02

2.74E-01

LUNG
6.67E-02
1.23E-02
1.57F-02
9 . 47EC-(2

GI-LLI
2.3OE-C2

3. 11-03
1 .26-03
3.30E-02

LO0C. AT I ON DILUTION CATCH TIE(HR)-INCLUDES FOOD PROCESSINJG TIlVE OF 1.66E+02 HR
7.OOE+O0 9.1OE+04 1.68E+02

POPULATION I .55E+C4

AVErA(,E INC.IVICuAL CONSUMPTID' (KG/YRý) CATEc.CPY 1=6.90E;+CO CATEGORY II:=5.2C+00 CATEGORY IV=2.20E+00

(.

(

(



FISH CONSUvPTIOU:J PC)
MAt-P EX

OtlF D:SES .. . - '.:

C."MERCIAL HARVEST

...............- DOSE - -A--RE-) -

(

PATP•-•AY
FISH
F I SH
F I SH
FISH
F I SH

AGE GP3,JP
CATEGF-kY I
CATEGUFY II
CATEGcFY III
TOTAL

LOcAGE:
I.OCE+O0
1.1

7
E*07

F . 121E:+06
I. 20F +oO

I .86F +0)
3.02E-01
6.07E-)I
2.76E+30

L IVFR
2.77E +00
I 3. 39F -0C 1
6 .27E-OI
3.93E+30

TOTAL !?00y
1.93E*00
1.b6E-01
1.04E-01
2.02E+00

TY•ROID
5.41E-02
7.73E-03
1.29e-02
7.46E-02

KIDNEY
9.26E-01
1 .6BE-O1
2.01E-O1
1.27E+OO

LUING
3. IOE-OI
5.71F-C-2
7 .' DE-02
4 .*,0E-01

GI-LLI (

1.42E-02
8.47L-03
1.5OE-01

LOC ATIC': DILUTION CATCH TIME(HR)-iVCLUDES FOOD PROCESSING TINE OF 2.40E+.2 HR
7.O3E÷00 1.55F+05 2.4UE02

POPFULATIO =2.05E+07

4VF.AGE I'4DIVIDUAL CONSUMPTION (KG/YR) CATEGORY I=5.9)E+00 CATEGORY. II=5.20E.00 CATEGORY IV=2.20E+00

NEPA DOSES

tNOTE--TOTAL NEPA DOSE I'CLULDES SPORT CATCH

------------------------------- DOSE (ANAN-REM)-----------------------------

PATHV:AY
FISH

F I SH
F I S
F I SV

AGE GROOP
CATEGOPY I
CATEGRPY 11
CATEGORY III
TOTAL

USAGE
2.05E+05
2.40E.04
1.66E+04
2.4SE +05

BONE
1.OqE÷O0
1.75E-01
3.53E-0I
1.61E+O0

L IVEk
I .61F+O0
2.55F-9l
3 .54E-G:
2.2 3E÷00

TOTAL 3COY
I.IZE+CJ
9.64ýE-02
6.03E-02
1.23E+VlO

THYROID
3.50E-02
5.OOE-03
8.28E-03
4.82E-02

K IDEY
.5 . 38E-0 1
5.50OE-02
1 . 17E-01
7.3 9 E-01

LUNG

3.32E-02
4.24E-62
2.56E-Ol

GI-LLI

7.47F-02

E . 29F-03
4.9*E-03
9.73E-02

(

(

(



It.VERTEET'ATE CONSu
" A %I-PIE t

POPULATI ON DOSES. '
(

SPORT HAF VLST

- --- --- --- --- --- -- ----DO FE ( MAN-REM ) ----------------------------

PATH;)AY
I NVE F.

I rJ, R

AGE GP.O:iP
CATEGOFY I
CATFG'OPY II
CATEGORY III
TOTAL

U SAGE
8.33E+03
9.f6E+02
5.97E+02
I . OE +34

9.26E-33
1.32E-O3
2. 5E-03
1.24E-02

L I V FLN
E . 35F -03
1.33E-03
2.01F-03
1 .17E-02

TOTAL EDDY
3.81E-03

ý4.3;F-04
.*11E-04

4.e6F-03

THYRgID
5 . 72E-04

.1 3F-05
1.43E-04
7. 94E-04

KITJNEY
S1.60E-03

2.41 E-r)4
3.412-04

2.19E-33

LUNG
2.23E-03
4.14E-C4
5.93E-e4
3.24E-03

GI-LLI
1I.37E-O7

1. 14E-03
6.70E-04
1.25E-02

(

(

(

LGCATION 9ILUTI'4 CATCH TI'.:E(HR)-IV:CLUf'ES FOOD PROCESSU."; TIME OF 1.68E÷C2 HR
7.0OE+O0 I.OOE+04 1.65E+02

FCPUL•ATIOl,= 1 .17E+04

AVEPAGE INDIVIDUAL CONSUMPTION (KG/Yi) CATEGORY I=1.OOE+OO C4TEGORY II:7.5cE-O1 CATEGOPY IV:3.3OE-O1

(



FI T\':. T: T E C ON SLJ'-' KIM IUL AT I rjt, f). S-'"- S ::: ::: ::;

(

C,].J'¶ERC I AL HAF.€ EST

- -- -- --- -- -- -- -- --- DOISF ýV- ARFY--- -- -- -- -- -- -- -- -- -- -- -- -- -- ----
(

P ATi,, A Y
I "IV E
I %1v

T IVER

AGCE G(OUjp
CATEGGRY I
CAIEG9PY II
CATEGOPRY III

TJTAL

USAGE
1.46E+17
1.69i906
1.22E-.06
1.75E*07

1-ONE
6.26F,-C'3
I .CUE-03
2. lE-03
9.42E-03

LIV FP
.132E-03

1 OOE-03
1.52E-03
8.84F-03

TOTAL r GDY
2.eBE-03
3.31E-04
4.60E-04
3.67E-03

.THYRfOI 0
3. 32 E-04
4.72E-05
8. 11E-05
4.61E-04

KID ':EY
I . 1 SE-03
1 ,E3F-04
2 .52E-04
1.61E-03

LUNG
1,59~E-C3
3,1 I3E-t,4

4.45E-u342.4 1EE- L1

0I-LLII
7.8 3F--03

8 3 ') E - 0i4
* P.3• -04

9. 17E-03

L OCATI!.' DILUTIO.I CATCH TI'.E(HR)-INCLUDES FO3E' PROCESSING TIME Or 2.40:02 tip
7.OOQQ 00 I.OOE+U3 2.4

0
F402

P( PULATI9;:2.05'_÷07

AVEPAGE PDIVIDUAL CGtJSLIuPTIrP4 (,KG/YW CATEGOPY I=1.O0E÷O) CATEGORY II=7.50E-nl CATEGOPY IV=3.30E-O1

NEP4 DOSES

NOTE--TOTAL NEPA DOSE It:CLUDES SPnRT CATCH

------------------------------------------ - - ---------- D SE I-AN-RE.M- -}---------------------------

PATLNAY

I :,V F F1:4 F R

AGE GROUP
CATEGORY I
CATEGORY II
CATEGOPY III
TrTAL

USAGE
9.17E+03
1.07E+03
7.67E+,02
I.*I E++04

.1-5E-03

!. 37E-02

L IVE-"
9. 1

9
E-03

1.46E-03
?.21:'-03
1.29E-02

TOTAL FODY
4.18E-

0
3_

4.83E-04
6.72E-04
5.34E-03.

THYROID
6.16E-04
6.75E-05
1.51E-04
8.54E-04

K! ORFY
1.75F-03
2.72E-04
3.75E-04
2.42F-03

LUN.G
2.4AE-03
4.55E-14
6.52E-04
3,*5,E- C3

G I -L LI
1.17E-02
1. 25E-)3

7. 35E-C4
1. 37E-02

(

(



(

:::PflPULe•T1Y g,,ATE•, CC',IW ION .GS W

S UP FL! F R

.. .. . .. . .. . .. . . S I-'i-F DE -----------------------------

1" 4T Ht.:AY ACE: G;.tItF USAGE IDNE LV -i TC)T/-L '00Y THY,!-f D K<. I DN Y LUN'G '.-LLI

pI' IJrI !, CATUEi'> :Y I 1.63V+)2 1. 55r-O' . 4 •. - "? 3.C .- O C.O4E-lI I •.3PF-O'i 4.92E-10 3. 13F-1O
:11 I ',r IG LTEr,2;Y I! 2.•'Er.C 2.?1E-q', 7.2'),- t 0 2.75- 10 5.54E-1? 2.0tE-10 8.26:--l 3.53:-1l
P I N:K PI; C ."TECO(• •Y III 4..C6 E+1 1. 1 FU •3 2.r2E:.-C,9  

6./"C E-10 ].74E-11 ?.70E-10 2.5?E-IO -").42c-1l

!UR!"JKIItG Ti7TAL 3 35 E -22 2. cE-C,. % E 7 C.4 c 7 E -CV" 7.34E-11 2.2 5F.-09 3.27 -1.0 i.13F-IC

PPIL r I 4=-1..OO _.,0. -)ILIIT b. ." "SI T : [ .,"- H1 C I.•CL 'I '..T 1 24 HP F-7;.. TRP .T4E'IT FACILITY)

AVFqCAGE I'XI.'IrUAL C'ISU'IPFIDJ (L/YU C.ATE G9JcY 1 :3.77'1-0+2 CAT-...Ry II:2.U +02 CATEG--Y II1:.60E+G2

---- -Ct':'LLAT!VE TOTAL -----

,AT-hýY AGE G.ZC P USA•GI .-IrF L IV V T.T L :-[)Y THYkC'I, KIr';FY L L ; '.,I-LLI
D k I KIIG: C, CJM.UL TOTAL 3.ThE+.292.2E-,'. e .O7E-O'- 3.97E-O9 7.34E-11 2.25E-039 8.27.,1f0 4.13L-10

I-Yr>',OSPHERE T;ITIJ!' _'9O E

PAT til'kY ACGE GcOUF ISAcY. F E' . LI'VC TOTt, L C- DY THYPI.". ,ID¼EY LUNy r ,I-LLI
ATE "r T )TAL 2. ?J +0 0 1.72-03 - .773 1 .7?L 3 1.72 _-0,3 I.72E-C3 1.72F-03 1 .72E-03 i .72E-03



: ::: ::; ECREATIOrN POPUL CIOSE S :
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COST-LENEFIT 4NALYSIS

NEUCL IDE

IH 3
'4CP 51

25:;. 54
2.FE 55
?6FE 59
27Cn 57
27C0 53

27C3 60
umI 63
3e8SR 89

33SR. 93
40ZPR 95

.4 .N2[ 95
43TC 99w
47AG 11.0

52TE 132
531 131
531 132
531 133
531 134
531 135
55C5 134
5OCS 137
556E 140
5

7LA 140
51SP 124
51Sc 125

PELEASE ----- A-REk DOSE-

C1/YR I TOTAL PODY I THYROID
2.10E+02 I 8.33E-04 I 5.33E-04
8.33E-02 I 2.03E-05 1 1.91F-05
5.49E-03 I 9.98E-04 1 2.55F-04
Q.56E-01 3.81E-03 I 6.86c-08
1.43E-02 6.32E-04 I I.A5E-04
2.27E-04 I 1.&1E-05f 1.44!:-06

5.30E-3 I 9.75E-03 7.67E-03
4.22E-01 I 3.00E-01 ?. 5E-01
1.59E-Cl I 3.43E-03 I 0.0
2.tAE-03 I 3.36E-05 1.73E-08
2.52E-04 I 3.83E-04 i 1.70E-13
1.12E-04 I 1.09E-06 1.09E-05
2.77E-03 I 2.02E-05 1.44E-05
3.15F-05 6.09;-09 6.09E-09
2.73E-03 3.20E-04 3.20E-04
3.70F-04 I1.73E-05 2.09E-05
1.65E-01 4.17E-04 9.58E-32
3.7F-02 I 5.47E-37 q.47E-07
1.515E00 I 1.74E-03 I 2.12E-03
6.20E-D3 I 1.38E-06 I 1.36E-06
1.llE-Cl I 6.91E-06 I 6.91E-06
9.30E-02 I 8.35E-01 1 2.08E-02
3.57E-01 1.97E+00 .1.19E-01
3.34E-03 5.62E-06 4.22E-06
1.92F-02 1.26E-05 1.26E-05
1.96E-02 iW.67F-04 4.66F-04
5.40E-02 4.12E-03 4.12E-03

- AN-REM PER CURIE ----
J TOTAL CODY I THYROID

I 3.97E-06 F 3.97E-06

2.40E-04 1 2.29E-04
I..E-CO I 4.555-D2

4.45E-03 I 8.02E-03
4.42E-02 I 1.15E-02

1 7.09E-03 1 6.35E-03
I1.34E-02 1.45E-02
7.10E-01 6.99E-01
2.16E-02 0.3

I 1.25F-02 ,I 6.44[-06
I1.IE+00 6.77E-07
9.77E-03 9.76F-03

7.29E-03 5.18E-03

I 1.93E-04 I 1.93E-04
I 1.17E-01 I 1.17E-01I

i.e80E-02 I 5.64E-02
2.52E-03 I 5.81E-01
1.41E-05 1.41E-05
I.IZE-03 1.36E-03
2.222-04 2.22E-04

I 6.22E-05 6.22E-05
3.95F3 Co0 I 2.2,.E-01
5.52+0C0 I 3.33F-01
1 .63E-03 -1.2-E-03
6.56E-14 6.55E-04

2.38E-02 I 2.35E-02
7.63E-02 I 7.63E-02 I

(

(

(

TOTAL 3.13E+00 5.46E-01

NOTE 0•i AGE GRCUP:

CATE
2 CORY I (17 YEARS OLD 0r OLDER)

CATEGOFY I! tl1 TO 17 YEARS 0LD)

CATEGORY 111 I1 TO 11 YFARS OLD)

CATEGORY IV 10 TO 1 YEAR OLD)

(

(

(I



TABLE 4A

HOURS AT EACH WIND SPEED AND DIRECTION a

PERIOD OF RECORD: July- Sept 1987

STABILITY CLASS: A

ELEVATION: 10 Meter

Wind Speed (mph) at lore Level
Wind

Direction 1-3 4.7 8-12 13-18 19-24 >24 TOTAL

N 26. 93. 2. 0. 0. 0. 121.

NNE 11. 19. 0. 0. 0. 0. 30.

NE 6. 1. 0. 0. 0. 0. 7.

ENE 2. 0. 0. 0. 0. 0. 2.

E 2. 0." 0. 0. 0. 0. 2.

ESE 6. 1. 0. 0. 0. 0. 7.

SE 10. 0. 0. 0. 0. 0. 10.

SSE 26. 63. 5. 0. 0. 0. 94.

S 32. 64. 9. 0. 0. 0. 105.

SSW 16. 20. 0. 0. 0. 0. 36.

SW 8. 14. 0. 0. 0. 0. 22.

WSW 10. 12. 0. 0. 0. 0. 22.

W 6. 18. 0. 0. 0. 0. 24.

WNW 9. 22. 0. 0. 0. 0. 31.

NW 7. 29. 0. 0. 0. 0. 36.

NNW 11. 16. 0. 0. 0. 0. 27.

VARIABLE

Total 188 372. 16. 0. 0. 0. 576.
Periods of calm (hours): 0
Hours of missing data: None

a In the table, record the total number of hours of each category of wind direction for each

calendar quarter. Provide similar tables separately for each atmospheric stability class and
elevation.
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TABLE 4A

HOURS AT EACH WIND SPEED AND DIRECTION a

PERIOD OF RECORD:

STABILITY CLASS:

ELEVATION:

July - Sept 1987

B

10 Meter

Wind Speed (mph) at lOmn Level
Wind

Direction 1-3 4

N 3.

NNE 2.

NE 2.

ENE 0.

E 1.

ESE 1.

SE 2.

SSE 5.

S- 9.

SSW 3.

SW 2.

WSw 1.

W 1.

WNW 1.

NW 2.

NNW 5.

VARIABLE

Total 40.
Periods of calm (hours): 0
Hours of missing data: None

'-7

9.

6.

1.

0.

0.

1.

0.

7.

1.

3.

1.

0.

3.

0.

2.

0.

8-12

1.

0.

0.

0.

0.

0.

0.

0.

1.

0.

0.

0.

0.

1.

0.

0.

13-18

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

19-24

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

>24

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

TOTAL

13.

8.

3.

0.

1.

2.

2.

12.

11.

6.

3.

1.

4.

2.

4.

5.

34. 3. 0. 0. 0. 77.

a In the table, record the total number of hours of each category of wind direction for each
calendar quarter. Provide similar tables separately for each atmospheric stability class and
elevation.
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TABLE 4A

HOURS AT EACH WIND SPEED AND DIRECTION a

PERIOD OF RECORD: July - Sept 1987

STABILITY CLASS: C

ELEVATION: 10 Meter

Wind Speed (mph) at lore Level
Wind

Direction 1-3

N 2.

NNE 5.

NE 2.

ENE 1.

E 1.

ESE 0.

SE 3.

SSE 2.

S 3.

SSW 1.

Sw 0.

wSw 0.

W 2.

WNW 0.

NW 0.

NNW 0.

VARIABLE

Total 22.
Periods of calm (hours): 0
Hours of missing data: None

4-7

5.

6.

2.

0.

0.

0.

0.

5.

2.

2.

1.

2.

,2.r

1.

1.

8-12

2.

0.

0.

0.

0.

0.

0.

0.

2.

0.

0.

0.

0.

0.'

0.

0.

13-18

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

19-24

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

>24

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

TOTAL

9.

11.

4.

1.

1.

0.

3.

4.

10.

3.

2.

1.

4.

2.

1.

1.

31. 4. 0. 0. 0. 57.

a In the table, record the total number of hours of each category of wind direction for each

calendar quarter. Provide similar tables separately for each atmospheric stability class and
elevation.
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TABLE 4A

HOURS AT EACH WIND SPEED AND DIRECTION a

PERIOD OF RECORD: July - Sept 1987

STABILITY CLASS: D

ELEVATION: 10 Meter

Wind Speed (mph) at 10m Level
Wind

Direction 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

N 23. 43. 14. 0. 0. 0. 80.

NNE 61. 110. 8. 0. 0. 0. 179.

NE 45. 5. 0. 0. 0. 0. 50.

ENE 28. 0. 0. 0. 0. 0. 28.

E 27. 0. 0. 0. 0. 0. 27.

ESE 19. 1. 0. 0. 0. 0. 20.

SE 25. 0. 0. 0. 0. 0. 25.

SSE 19. .25. 6. 0. 0. 0. 50.

S 30. 45. 0. 0." 0. 0. 81.

SSW 21. 8. 0. 0. 0. 0. 29.

SW 5. 2. 0. 0. 0. 0. 7.

WSW 7. 2. 0. 0. 0. 0. 9.

W 4. 4. 0. 0. 0. 0. 8.

WNW 3. 2. 0. 0. 0. 0. 5.

NW 5. 7. 0. 0. 0. 0. 12.

NNW 4. 12. 0. 0. 0. 0. 16.

VARIABLE

Total 326. 266. 34. 0. 0. 0. 626.
Periods of calm (hours): 2
Hours of missing data: None

a In the table, record the total number of hours of each category of wind direction for each
calendar quarter. Provide similar tables separately for each atmospheric stability class and
elevation.
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TABLE 4A

HOURS AT EACH WIND SPEED AND DIRECTION a

PERIOD OF RECORD:

STABILITY CLASS:

ELEVATION:

July - Sept

E

10 Meter

1987

Wind Speed (mph) at 10mn Level
Wind

Direction 1-3

N 45.

NNE 95.

NE 80.

ENE 40.

E 25.

ESE 26.

SE 21.

SSE 31.

S 57.

SSW 24.

SW 15.

WSW 7.

W 11.

WNW 9.

NW 10.

NNW 17.

VARIABLE

Total 513.
Periods of calm (hours):
Hours of missing data:

4-7

19.

61.

20.

I.

0.

0.

0.

6.

22..

5.

0.

0.

0.

4.

1.

4.

8-12

1.

1.

0.

0.

0.

0.

0.

1.

4.

0.

0.

0.

0.

0.

0.

0.

13-18

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

19-24

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

>24

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

TOTAL

65.

157.

100.

41.

25.

26.

21.

38.

83.

29.

15.

7.

11.

13.

11.

'21.

143.
0
None

7. 0. 0. 0. 663.

a In the table, record the total number of hours of each category of wind direction for each
calendar quarter. Provide similar tables separately for each atmospheric stability class and
elevation.
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TABLE 4A

HOURS AT EACH WIND SPEED AND DIRECTION a

PERIOD OF RECORD:

STABILITY CLASS:

ELEVATION:

July- Sept

F

10 Meter

1987

Wind Speed (mph) at 10mn Level
Wind,

Direction 1-3

N 22.

NNE 46.

NE 27.

ENE 9.

E 12.

ESE 6.

SE 4.

SSE 10.

S 3.

SSW 4.

SW 5.

WSw 1.

W 1.

WNW 2.

NW 4.

NNW 4.

VARIABLE

Total 160.
Periods of calm (hours): 2
Hours of missing data: None

4-7

0.

22.

5.

0.

0.

0.

0.

0.

1.

0.

0.

0.

0.

0.

0.

0.

8-12 - 13-18

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

19-24

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

>24

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

TOTAL

22.

68.

32.

9.

12.

6.

4.

10.

4.

4.

5.

1.

1.

2.

4.

4.

28. 0. 0. 0. 0. 188.

a In the table, record the total number of hours of each category of wind direction for each

calendar quarter. Provide similar tables separately for each atmospheric stability class and
elevation.
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TABLE 4A

HOURS AT EACH WIND SPEED AND DIRECTION a

PERIOD OF RECORD:

STABILITY CLASS:

ELEVATION:

July- Sept

G

10 Meter

Wind Speed (mph) at 10m Level
Wind

Direction 1-3 4

N 1.

NNE 2.

NE 1.

ENE 0.

E 0.

ESE 0.

SE 0.

SSE 0.

S 0.

SSW 0.

SW 0.

WSW 0.

W 1.

WNW 0.

NW 0.

NNW 1.

VARIABLE

Total 6.
Periods of calm (hours): 0
Hours of missing data: None

I-7

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

8-12

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

13-18

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

19-24

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

>24

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

TOTAL

2.

2.

1.

0.

0.

0.

0.

0.

0.

0.

0.

0.

1.

0.

0.

0.

0. 0. 0. 0. 0. 6.

a In the table, record the total number of hours of each category of wind direction for each
calendar quarter. Provide similar tables separately for each atmospheric stability class and
elevation.
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TABLE 4A

HOURS AT EACH WIND SPEED AND DIRECTION a

PERIOD OF RECORD:

STABILITY CLASS:

ELEVATION:

October - December 1987

A

10 Meter

Wind Speed (mnphl at lOin Level
Wind

Direction 1-3

N 0.

NNE 0.

NE 0.

ENE 0.

E 0.

ESE 0.

SE O.

SSE 1.

S 0.

SSW 0.

SW 0.

WSW 0.

W 0.

WNW 1.

NW 0.

NNW 2.

VARIABLE

Total 4.
Periods of calm (hours): 0
Hours of missing data: None

4-7

9.

0.

0.

0.

0.

0.

0.

9.

4.

1.

0.

0.

3.

3.

12.

12.

8-12

7.

0.

0.

0.

0.

0.

0.

1.

5.

'0.

0.

0.

2.

3.

4.

0.

13-18

0.

0.

0.

0.

0.

0.

0.

1.

1.

0.

0.

0.

0.

0.

4.

0.

19-24

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

>24

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

TOTAL

16.

0.-

0.

0.

0.

0.

0.

12.

10.

1.

0.
0.

5.

7.

20.

14.

53. 22. 6. 0. 0. 85.

a In the table, record the total number of hours of each category of wind direction for each

calendar quarter. Provide similar tables separately for each atmospheric stability class and
elevation.
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TABLE 4A

HOURS AT EACH WIND SPEED AND DIRECTION a

PERIOD OF RECORD:

STABILITY CLASS:

ELEVATION:

October - December 1987

B

10 Meter

Wind Speed (mph) at lOmn Level
Wind

Direction 1-3

N 0.

NNE O.

NE 0.

ENE 0.

E 0.

ESE 0.

SE 0.

SSE 0.

S 0.

SSW 0.

SW 0.

wsw 1.

W 0.

WNW 1.

NW 1.

NNW 1.

VARIABLE

Total 4.
Periods of calm (hours):
Hours of missing data:

4-7

5.

2.

0.

0.

0.

0.

3.

4.

4.

0.

2.

1.

5.

3.

8.

6.

8-12

3.

0.

0.

0.

0.

0.

0.

1.

1.

0.

0.

0.

1.

4.

11.

2.

13-18

0.

0.

0.

0.

0.

0.

0.

1.

1.

0.

0.

0.

0.

1.

0.

0.

19-24

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

>24

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

TOTAL

8.

2.

0.

0.

0.

0.

0.

6.

6.

0.

2.

2.

6.

9.

20.

9.

43.
0
None

23. 3. 0. 0. 73.

a In the table, record the total number of hours of each category of wind direction for each

calendar quarter. Provide similar tables separately for each atmospheric stability class and
elevation.
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TABLE 4A

HOURS AT EACH WIND SPEED AND DIRECTION a

PERIOD OF RECORD:

STABILITY CLASS:

ELEVATION:

Wind
Direction 1-3

N 0.

NNE 0.

NE 0.

ENE 0.

E 0.

ESE 0.

SE 0.

SSE 0.

S 0.

SSW 0.

SW 0.

wSw I.

W 0.

WNW 1.

NW 1.

NNW 1.

October -

B

10 Meter

December 1987

Wind Speed (mph) at 10m Level

4-7

5.

2,

0.

0.

0.

0.,

3.

4.

.4.

0.

2.

1.

5.

3.

8.

6.

8-12

3.

0.

0.

0.

0.

0.

0.

1.

1.

0.

0.

0*.

1.

4.

11.

2.

13-18

0.

0.

0.

0.

0.

0.

0.

1.

1.

0.

0.

0.

0.

1.

0.

0.

19-24

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

>24

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

TOTAL

8.

2.

0.

0.

0.

0.

3.

6.

6.

0.

2.

2.

6.

9.

20.

9.

VARIABLE

Total 4.
Periods of calm (hours):
Hours of missing data:

43.
0
None

23. 3. 0. 0. 73.

a In the table, record the total number of hours of each category of wind direction for each

calendar quarter. Provide similar tables separately for each atmospheric stability class and
elevation.
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TABLE 4A

HOURS AT EACH WIND SPEED AND DIRECTION a

PERIOD OF RECORD: October - December 1987

STABILITY CLASS: C

ELEVATION: 10 Meter

Wind
Wind

Direction

N

NNE

NE

ENE

E

ESE

SE

SSE

S

SSW

SW

WSW

1-3

2.

2.

0.

1.

1.

0.

0.

2.

4.

0.

1.

0.

4-7

10.

0.

0.

0.

0.

0.

0.

7.

16.

1.

0.

3.

4.

8.

7.

6.

Wind Speed (mph) at 1Om Level

8-12 13-18 19-24

2. 0. 0.

0. 0. 0.

0. 0. 0.

0. 0. 0.

0. 0. 0.

0. 0. 0.

0. 0. 0.

2. 1. 0.

1. 0. 0.

0. 0. 0.

0. 0. 0.

1. 0. 0.

0. 0. 0.

8. 0. 0.

9. 1. 0.

2. 0. 0.

>24

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

TOTAL

14.

2.

0.

1.

1.

0.

0.

12.

21.

1.

1.

4.

5.

18.

17.

10.

W I.

WNW 2.

NW 0.

NNW 2.

VARIABLE

Total 18.
Periods of calm (hours): 0
Hours of missing data: None

62. 25. 2. 0. 0. 107.

a In the table, record the total number of hours of each category of wind direction for each
calendar quarter. Provide similar tables separately for each atmospheric stability class and
elevation.
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TABLE 4A

HOURS AT EACH WIND SPEED AND DIRECTION a

PERIOD OF RECORD:

STABILITY CLASS:

ELEVATION:

October -

D

10 Meter

December 1987

W ind S peed ( mph) at lOmn Level
Wind

Direction 1-3

N 21.

NNE 31.

NE 11.

ENE 9.

E 7.

ESE 6.

SE 3.

SSE 18.

S 17.

SSW 15.

SW 6.

WSW 9.

W 9.

WNW 6.

NW 7.

NNW 6.

VARIABLE

Total 181.
Periods of calm (hours): 13
Hours of missing data: None

4-7

84.

51.

11.

0.

0.

0.

0.

29.

53.

7.

9.

11.

30.

54.

67.

48.

8-12

78.

15.

0.

0.

0.

0.

0.

6.

8.

1.

0.

7.

16.

23.

55.

15.

13-18

10.

1.

0.

0.

0.

0.

0.

1.

0.

0.

0.

0.

0.

0.

6.

I.

19-24

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

>24

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

TOTAL

193.

98.

22.

9.

7.

6.

3.

54.

78.

23.

15.

27.

55.

83.

135.

70.

454. 224. 19. 0. 0. 878.

a In the table, record the total number of hours of each category of wind direction for each

calendar quarter. Provide similar tables separately for each atmospheric stability class and
elevation.

1.21-20



TABLE 4A

HOURS AT EACH WIND SPEED AND DIRECTION a

PERIOD OF RECORD:

STABILITY CLASS:

ELEVATION:

October -

E

10 Meter

December

Wind Spe~ed (mph) at 10m Level
Wind

Direction

N

NNE

NE

ENE

E

ESE

SE

SSE

S

SSW

SW

WSW

1-3

42.

81.

39.

15.

19.

20.

22.

47.

42.

37.

20.

19.

4-7

9.

24.

5.

0.

1.

0.

1.

37.

41.

8.

7.

6.

18.

8.

15.

11.

8-12

0.'

1.

0.

0.

0.

0.

0.

7.

7.

0.

0.

0.

1.

0.

0.

3.

13-18

7.

0.

0.

0.

0.

0.

0.

3.

1.

0.

0.

0.

0.

0.

0.

0.

19-24

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

>24

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

TOTAL

58.

106.

44.

15.

20.

20.

23.

94.

91.

45.

27.

25.

39.

30.

37.

32.

W 20.

WNW 22.

NW 22.

NNW 18.

VARIABLE

Total 485.
Periods of calm (hours): 20
Hours of missing data: None

191. 19. 11. 0. 0. 706.

a In the table,. record the total number of hours of each category of wind direction for each
calendar quarter. Provide similar tables separately for each atmospheric stability class and
elevation.
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TABLE 4A

HOURS AT EACH WIND SPEED AND DIRECTION a

PERIOD OF RECORD: October - December 1987

STABILITY CLASS: F

ELEVATION: 10 Meter

Wind Speed (mph) at lore Level
Wind

Direction 1-3 4.7 8-12 13-18 19-24 >24 TOTAL

N 38. 1. 0. 0. 0. 0. 39.

NNE 107. 25. 0. 0. 0. 0. 132.

NE 19. 8. 0. 0. 0. 0. 27.

ENE 8. 0. 0. 0. 0. 0. 8.

E 4. 0. 0. 0. 0. 0. 4.

ESE 3. 0. 0. 0. 0. 0. 3.

SE 3. 0. 0. 0." 0. 0. 3.

SSE 10. 1. 0. 0. 0. 0. 11.

S 14. 2. 0. 0. 0. 0. 16.

SSW 8. 0. 0. 0. 0. 0. 8.

Sw 4. 0. 0. 0. 0. 0. 4.

wsw 2. 0. 0. 0. 0. 0. 2.

w 4. 1. 0. 0. 0. 0. 5.

WNW 2. 0. 0. 0. 0. 0. 2.

NW 3. 0. 0. 0. 0. 0. 3.

NNW 6. 0. 0. 0. 0. 0. 6.

VARIABLE

Total 235. 38. 0. 0. 0. 0. 273.
Periods of calm (hours): 7
Hours of missing data: None

a In the table, record the total number of hours of each category of wind direction for each

calendar quarter. Provide similar tables separately for each atmospheric stability class and
elevation.
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TABLE 4A

HOURS AT EACH WINDSPEED AND DIRECTION a

PERIOD OF RECORD: October - December 1987

STABILITY CLASS: G

ELEVATION: 10 Meter

Wind Speed (mph) at 10m Level
Wind

Direction 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

N 10. 0. 0. 0. 0. 0. 10.

NNE 17. 8. 0. 0. 0. 0. 25.

NE 1. 4. 0. 0. 0. 0. 5.

ENE 1. 0. 0. 0. 0. 0. 1.

E 0. 0. 0. 0. 0. 0. 0.

ESE 0. 0. 0. 0. 0. 0. 0.

SE 0. 0. 0. 0. 0. 0. 0.

SSE 1. 0. 0. 0, 0. 0. 1.

S 0. 0. 0. 0. 0. 0. 0.

SSW 1. 0. 0. 0. 0. 0. 1.

SW 0. 0. 0. 0. 0. 0. 0.

WSW 0. 0. 0. 0. 0. 0. 0.

W 0. 0. 0. 0. 0. 0. 0.

WNW 1. 0. 0. 0. 0.' 0. 1.

NW 0. 0. 0. 0. 0. 0. 0.

NNW 2. 0. 0. 0. 0. 0. 2.

VARIABLE

Total 34. 12. 0. 0. 0. 0. 46.
Periods of calm (hours): 0
Hours of missing data: None

a In the table, record the total number of hours of each category of wind direction for each
calendar quarter. Provide similar tables separately for each atmospheric stability class and
elevation.
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February 29, 1988

Re: Indian Point Unit Nos. 1 and 2
Docket No. 50-247

SEMI-ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT

F - REPORTABLE CHANGES

TO THE PROCESS CONTROL ROOM (PCP)

OFFSITE DOSE CAICULATION MANUAL (ODCM)

AND RADIOACTIVE WASTE SYSTEMS

G - REPORTABLE ITEMS

THE RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

H - UNPLANNED RELEASES

SECOND HALF - 1987



February 29, 1988

Re: Indian Point Unit Nos. 1 and 2
Docket Nos. 50-03 and 50-247

SECTION G

Reportable Items

A. Radioactive Liquid Effluent Monitoring Instrumentation

The. steam generator blowdown effluent line flow rate measurement
device has been inoperable for greater than 30 days and is being
reported pursuant to Indian Point 2 Technical Specification 3.9.A. 2.C.
Prior to the issuance of the radiological effluent Technical Specifica-
tions, Amendment 90 to Indian Point Facility Operating License No.
DPR-26 on June 20, 1984, the provisions to measure steam generator
blowdown flow had been disconnected to establish sampling connections
outside containment. Installation of new steam generator blowdown
flow measurement devices is ccnplete. Pre-occupational testing is
underway.

B. Radioactive Gaseous Effluent Monitoring Instrumentation

(1) The Waste Gas Hold-up System Explosive Oxygen Recorder
(ALARM) Monitor, Table 8.9-2.2B of the Technical Specifica-
tions was out of service and inoperable in excess of thirty
days. It has been replaced by new instrumentation and is
now in service.

(2) The Stack Vent monitor associated with Indian Point Unit No.
1 was inoperable more than 30 days during this reporting
period. Repairs were made to the pump and motor and the
monitor was placed back in service prior to the end of the
reporting period. Repair of this monitor was hindered by
equipment obsolescence and a lack of easily obtainable spare
parts. The next phase of an ongoing program for replacement
of the station radiation monitoring system is planned to
include this equipment.



February 29, 1988

Re: Indian Point Unit Nos. 1 and 2
Docket Nos. 50-03 and 50-247

SBCTION H

Unplanned Releases

A. Unplanned LiUpid Releases

There was one unplanned liquid release during the 4th quarter of 1987.
The values have been integrated into the releases reported for this
period. This release was < 0.1% of MPC as per 10CFR20 Appendix B,
Table II, Column 2.

B. Unplanned Gaseous Releases

During this reporting period there were no unplanned gaseous releases.



February 29, 1988

Re: Indian Point Unit Nos. 1 and 2
Docket Nos. 50-03 and 50-247

SECTION F

Reportable Changes

A. Process Control Program (PCP)

Section 6.14.1 of the Indian Point Unit No. 2 Technical Specifications
addresses licensee initiated changes to a Process Control Program
(PCP). During the 2nd half of 1987, there were no changes made.

B. Offsite Dose Calculation Manual (ODa4)

In reference to the reportable changes to the Offsite Dose Calculation
Manual and pursuant to Indian Point Unit No. 2 Technical Specifica-
tions 6.15.2 (1A, B and C). During the 2nd half of 1987, there were
no changes made.

C. Radioactive Waste Systems

For the period reported there were no major changes made to any of the
radioactive waste systems.



February 19, 1988

Re: Indian Point Unit Nos. 1 and 2
Docket Nos. 50-03 and 50-247

SEMI-ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT

Addendum to 1st and 2nd

Quarter 1987

Changes to the report are indicated by margin bars

bar 1 = Carbon-14 is now being Reported as fission and
activation gaseous release instead of gaseous
particulate

bar 2 = Computational change

LS0411A.2.19.1
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CON EDISON DATE OF REPORT:
INDIAN POINT 2 PREPARED BY:
QIUARTER : START DATE END DATE
QUARTER : START DATE END DATE

.UENT AND WASTE DISPOSAL REPORT

GASEOUS EFFLUENTS-- SUMMATION OF ALL RELEASES

: UNITS : QUARTER ", QUARTER :EST. TOTAL:

1 : 2 ERROR, % :

A. FISSION AND ACTIVATION GASES

1 1. TOTAL RELEASE : CI : 2.05E 03 " 3.85E 02 " 5i OE 01

2. AVERAGE RELEASE :UCI/SEC: 2.63E 02 4.90E 01
: RIRATE FOR PERIOD " "

7 -- - - -

8. IODINES

1. TOTAL IODINE-131 CI : I39E04 : 5.59- : . 00E 01

2. AVERAGE RELEASE :UCI/SEC: 1.79E-05 7.1IE-05
RATE FOR PERIOD

C. PARTICUL-AT-ES

1. PARTICULATES WITH : Ci " 2.30E 4  : 5.19E 4 5.E 01E
HALF-LIVES >6 DAYS :

"2. AVERAGE RELEASE :UCI/SEC:" : 5
RATE FOR PERIOD : 2.89E 6.53E

..-JM - : -

-1. GROSS ALPHA . CI
* RADIOACTIVITY .: 0.OE 00 : 0.OOE 00

D. TRITIUM

1. TOTAL RELEASE : CIV"' :' 1i95E-01 8.13E-02 : 5.00E 01

" 2. AVERAGE RELEASE :UCI/SEC: 2.51E-02 : 1.03E-02
1 RATE FOR PERIOD

-- -- - -- - -- - - - - - - - -- - - - -- - -- - -- - - - - - - -



z .REEAE :1 2 1 2

1. FSSIO ANDJ A~CfYTIVAT16 OAES (Plant Vent)

C- I

... ... .. 7E Q

CI
III "7.8E0 1.9E0 -2.87E-01 4.02E-01

C 14- 31- CI 2.OOEOO 2.OOEOO

X ".5 1 " &M *302 1 .39E02 2~~.07O2 2.77E02
2C:J.~cVI



CON4 EDIO PAGE
~;ji. GT TARIT D:A*]*E END D6TE

DATE OF REPORTJ:

CO:NT INU4LOUS~ IICJ1DE BATCH:* MODE:~L

RELEASED j2 12

~ iCLLPIES(Plant Vent)

M~N54 ci:

C2060 CI * 0Q..0..

CI

C3S137 : I 6.32E-05 5.76E-05 .O 0 0OE0

C]: 1.000~ 6.09E- 0.OOE00 .OE0

r"2.Z ci 3.07 5  
- .OOE 00 0.OOE 00 - .OOE 00a

;:iSO l 1.20E- 1.03E 0.00E 00 0o.OO 00
(AC3O7VE)



CO En ISOI*

QUARTERI DEQAT Ul "TS QUATFIE- ,I IF
-ELEASED 1 2 1 2

L. C :9.36E 00 ::4.56E 01 :1.89E 02 :1.09E 02

NA24 c :0.00E 00 1.14E-02 :0.00E 00 "0.O0E 00

FE5I : 2.49E-02 12.19E-03 :1.65E-02 :4.18E-03
........ . .. . . . .. . . . . . .. .... . .... . . . . . . . . . . . . . . .. .. . . . .. .. .. . .. .. . . . . . .. .. . .--.. .. . . . . . .. . ... . .. . . . . . .. .. .. ... .. .

-I 4.18E-03 :0.00E 00 :1.30E-02 16.02E-03

.: 6.16E-02 :7.90E-05 :1.58E-01 :6.14E-02,

N163 c :3.08E-02 :0.00E 00 :6.20E-02 14.01E-02

Ji U li :2.21E-04 10.00E 00 14.48E-04 :1.40E-04

: !:.. 2.03E-02 1.32E-02 •4.34E-02 12.76E-02

,C 1.74E-01 :2.24E-01 M0.0DE 00 !0.00E 00

S: C134 .. 15.57E-02 1.29E-02 :4.62E-02 '2.66E-02 I
.. :1.37E__-01 . .1.97E-02 . 1.29E-01 9.48E-02

SB125 CI :0.00E 00 M0.OE 00 :9.43E-03 24.38E-03

; B124 2 CI :0.00E 00 :0.00E 00 :0.OOE 00 :6.43E-05

TOT[AL FlOR :9.87E 00 24.59E 01 :1.89E 02 !1.10E 02
!:'E R 10CI D
(ABOVE).- ••.



t,-1J*IRTER :.I'A DATE END DATE,
LATE. OF REPORT"
PRi'EPAR:ED B'Y:

C(OrNT I M'4UJ(]UE ' -Mr.....'...

*LUCL'LDE-S :UN TS QUAR'.TE•.QU•T•. R .-.. r.- - z - -:
..1 .2.....

q

:. PARTICULATES (Stack Vent Unit #1)

R .. f) I CI

MN54 ::CI

E-- - CI

C08CI : O.OOE 00 1. 53E_ - .OOE 00 0.OOE 00.:.... ! u2- --.. ......-. _- --__ -o_.o - -0 _- -- .. _.L.. ...~ ....- - ._- ..9_- - o.0_.....:..-- - -9_ ... .....-

' 060: CI : 1.92E-05 3.59E-06 :O.0OE 00 0.00E 00

: Cl

... 96 -4 ,C

CS137 CI 351E-05 3.9 4 0.OOE 00 0.OOE 00

. I :5. 57E- -:1.45E 6  '0.OOE 00 0.OOE 00

1C057 : CI :

PERIUD 1.10E- 4  :4.16E- 4  10.00E 00 0.OOE 00
(ABOVE)

I =.



OUi'RTER ESTART DATE END DATE
O'jTI R START DATE END DA•AE

EfW-NT AND WASTE DISP'OSL REPORT

L..L:EIJQU:D EFFLUENTS -- SUMMATION OF ALL RELEASES

UNITS QU l.RTER QUARTER EST TOTiAL'.

1 2 : ERROR, :

A. FISSION AND ACTIVATTION PRODUCTS

1. TOTAL,.RELEASE (EXCL.: CI 9.86E-01 5.48E-01 225-:E 1.
. -T- -IT-. , (.--------.------- ----- ----------.-'------- -.."

a 2., AVERAGE DILUTED :UCI/ML 4.03E-09 2.IL57E-09
CONC. DURING FIRiOD :.30 :2

PERCEN1T OF a
7.75E-03 1.1llE-02 I

TRITIUM

1. TOTAL RELEASE :1.98 02 *1.55E 02 2.5OE 0:':1

i .!ERAGE DILUTED :UC M/I1L "8.08E_07" 7.27E-07
W. CONC. DURI::NG 'PERIOD

PERCENT OF :2.69E-02 :2.42E-02

C. DISSOLVED AND ENTRAINED GASES

1. TOTAL RELEASE CT 5.59E-01 :1.19E0O 2.5E1 01

2. V .RI-.F•HGE DILUTED .UCI/ML
CONC. DURING FPIERIOD :2.28E-09 :5.60E-09 1

PERfCEN-r OF 1`7
FC :1.14E-03 .2.80E-03

t). (GROSS ALPHA RADIOACTIVITY

i. TOTAL RELEASE CT :0.OOE 00 :0.OOE 00 2,50E 01

W -uME WASTE RELEASED :LITERS : :1 .-00 0:1
R 1.131F:-I 1-0R TO DILUTION) ,3.59E 07 :1.58E 07

Y:)LUI.: DIILUTION WATER :LITERS 1.00E 0:1

USED DURING PERIOD 2.45 E 11 2.13E 11
.. .S] STR' OVER, [EX] FT 1 XIT



0
Indian Point Units I & 2

RADIOLOGICAL IMPACT ON PAN

(Reference. Regulatory Guide 1.21, Page 12)

A. Maximum Individual Doses

(1) Pathways (Gaseous)
MARem

a)

(b)

(c)

(d)

(e)

(f)

Noble Gas Immersion

Inhalation***

Ground Deposition

Milk Ingestion*

Meat Ingestion***

Vegetable Ingestion***

Total. Pody
mRem

2.69E-1

4.11E-3

6. 61E-1

1 .36E-2

1.63E-3

2.21E-1

Skin
niRem

7.14E-1

N/A

7 .73E-2

N/A

N/A

N/A

Thyroid
MIRem

N/A

2 .12E-3

6.61E-1

5.68E-3

2 .91E-5

4. 29E-3

Bone Source Informat ion
(IgLDAS File) -

N/A

8.72E-3

6 .61E-1

1. 06E-1

2.75E-3

9 .26E-1

MI IJASI)M

Pff DASDN!

2) Pathways (Liquid)

(a) All See Attached "LADTAP" printout
Attachment I

* Infants are critical age group
** Adults are critical age group
*** Children are critical age group

NA = Not Applicable



1. Population

(1) Pathways (Gaseous)

(a) Noble Gas Immersion

(b) Inhalation

(c) Ground Deposition

(d) Totals

(2) Pathways (Liquid)

(a) All.

Total Body
(man-rem)

7.2E+O

1 . 5E-1

9.8E+O

1.7E+I

Thyro id
(man-thyroid rem)

7. 2E+O

1.2E-2

9.8E+O

1 .7E+l

Source Information
(OIDAS File)

bI DASPP

See attached "LADTAP" printout
Attachment I

C. Average Doses to Individuals

(1) Pathways

(a) Liquid-Total Body

(b) Gaseous-Total Body

1.29E-4 millirem

8.29E-4 millirem

LADTAP2



)IP2 SEMI-'WJAL EFFLUENT REPORT 1ST HALF 1987 - USNRC LAOTAP If OE W )

DISCHARGE=2.8bE+03 CFS SOURCE TERM MULTIPLIER=l.OOE+O0

50-MILE POPULATION:2.05E+07 FRACTION --- CATEGORY I=0.71

CATEGORY 11=0.11
CATEGrRY 111=0.18

FRESHWATER SITE

) )

) )

) )

))

)



I

( SOURCE TERM FOLLOWS
,,RIFF XE133 5.90E-01
'R IEF XE135 1.17t-+00

( NO INJTERNAL kECflI(.ENTRAT ION 'ODEL FM.PLOY'ED

*.. *.. ... CATEGORY I DOSE FACTORS

--------------------- I

( NUCLIDE
IH

1INA
( 26FE

27C0
27CO

C 28NI
38SR

531
531
55CS
55CS

( 51SB
51SB

CURIE/YFAR
3 3.53E+02

24 1.14E-02
55 4.78E-02
58 2.32E-02
60 2.81E-01

63 1.33E-01
90 8.09E-04

131 1.05E-01
133 3.98E-01
134 1.41E-01
137 3.81E-01
125 1.38E-02
124 6.43E-05

P014E
O.c
1.70E-06
2.75E-06
0.0
0.0
1.30E-04
3.84E-03
4.16E-06
1.42E-06
6.22E-05
7.97E-05
1.79E-06
2.80E-06

LIVER TOTAL
1.055E-07
1.70E-06
1.90E-06
7.45E-07
2.14E-06
9.01E-06
0.0
5.95E-06
2.47E-06
1,48E-04
1.09E-04
2.OOE-08
5.29E-08

1.11
1.7
4.4
1.6
4.7
4.3.
1.0
3.4
7.5
1.2
7.1
4.2
1.1

NGESTION COSE FACTORS
(MRE'I/PCI INTAKE)

bODY THYROID KIDNEY LUNG GI-LLI
5E-07 1.05E-07 1,0

5
E-07 1.05E-07 1.O5F-07

OE-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06
3E-07 0.0 0.0 1.06E-O 1.09E-06
7E-06 0.0 0.0 0.0 1.51E-05
2E-06 0.0 0.0 0.0 4.C2E-05
6E-06 0.0 0.0 0.0 1.BBE-06
3E-03 0.0 0.0 0.0 2.1qE-04
1E-06 1.q5F-03 1.02E-05 0.0 1.57E-06
3E-07 3.63E-04 4.31E-06 0.0 2.22E-06
IE-04 0.0 4.79E-05 1.59E-05 2.59E-06
4E-05 0.0 3.70E-05 1.23E-05 2.11E-06
6E-07 1.82E-09 0.0 1.38E-06 1.97E-05
IE-06 6.79E-09 0.0 2.18E-06 7.95E-05

----- SHPRFLINE
(MREM/HR)/(PCI/L¢.*2)

SKIN TOTAL BODY RECON

> 0.0
2.90E-08
0.0
8.20E-09
2.00E-08
0.0
0.0
3.40E-09
4.50E-09
1.40E-08
4.90E-09
3.50E-09
1.50E-08

0.0
2.50E-08
0.0
7.00E-09
1.70E-08
0.0
0.0
2. 80 E -09
3.70E-09
1.20E-08
4.20E-09
3.10E-09
1.30E-08

1 . 0 c. + 00
1.ODE +00
I . o0E0ob
1 .0E"00
1 .OOE+00
1. OOE+ 00
1 .OOE.00
1 .OOE+00
1 .OOE.00
1.OOE00
I OOE00
1.OOE 00
1,OOE+00

* CATEGORY I; DOSE FACTORS * * * (

-------- INGESTION DOSE FACTORS
I ~(MREM./PCI INTAKE)

----- SHORELINE-----
IMREM/HR)/IPCI/M**2)

SKIN TOTAL BODYNUCLIDE CURIE/YEAR
IH

IINA
26FE
27C0
27C0
28NI
38SR
531
531
55CS
55CS
51SB
51SB

3
24
55
58
60
63
90

131
133
134
137
125
124

3.53F+02
1. 14E-02
4.78E-02
2.32E-02
2.81E-01
1.33E-01
8.09E-04
1.05E-01
3.98E-01
1.41E-01
3.81E-01
1 *38E-02
6.43E-05

BONE
0.0
2. 30E-06
3.78E-06
0.0
0.0
1.77E-04
4.48E-03
5.85E-06
2.01E-06
8.37E-05
1. 12E-04
2.48E-06
3.87E-06

LIVER TOTAL BODY
1.06E-07
2.30E-06
2.6BE-06
9.72E-07
2.81E-06
1.25E-05
0.0
8. 19E-06
3.41E-06
1.97E-04
1.49E-04
2.71E-08
7. 13E-08

1.06E-07
2.30E-06
6.25E-07
2.24E-06
6.33E-06
6.OOE-06
1.20E-03
4.40E-06
1.04E-06
9. 14E-05
5. 19E-05
5.BOE-O7
1.51E-06

THYROID
1.06E-07
2.30E-06
0.0
0.0
0.0
0.0
0.0
2.39E-03
4.76E-04
0.0
0.0
2.37E-09
8.78E-09

KIDNEY
1.ObE-07
2.30E-06
0.0
0.0
0.0
0.0
0.0
1.41E-05
5.98E-06
6.26E-05
5.07E-05
0.0
0.0

" LUNG
1.06E-07
2.30E-06
1 .70E-06
0.0
0.0
0.0
0.0
.0.0
0.0
2.39E-05
1.97E-05
2.18E-06
3.38E-06

GI-LLI
1.06E-07
2.30E-06
1. 16E-06
.1.34E-05
3.66E-05
1.99E-06
2.33E-04
1.62E-06
2.58E-06
2.45E-06
2.12E-06
1.93E-05
7.80E-05

RECON

4

(

(,
*, * . * CATEGORY III DOSE FACTORS *

NUCLIDE CURIE/YEAR
1H .3 3.53E+02

lINA 24 . 1.14E-02
26FE 55 .4.78E-02
27C0 58 2.32E-02
.27C0 60.. 2.81E-01
28NI 63 I,33E-Ol
38SR 90 8.09E-04
531 131 1.05E-01
531 133 3.98E-01
55CS 134: 1.41E-01
55CS 137 3.81E-01

-.-.;-INGESTION DOSE FACTORS ..... SHORELINE----
(MREM/PCI INTAKE) IMREM/HR)/(PCI/M**2)

BONE LIVER TOTAL BODY THYROID KIDNEY LUNG GI-LLI SKIN TOTAL BODY RECON
P0.0
5.80E-06
1.15E-05
.0.0
0.0
5.38E-04
1. 13E-02
1.72E-05
5.92E-06
2.34E-04
3.27E-04

2.03E-07
5.80E-06
6. lOE-06
1.80E-'06
5.29E-06
2.88E-05
0.0
1.73E-05
7.32E-06
3.84E-04
3.13E-04

2.03E-07
5.80E-06
1.89E-06
5.51E-06
1.56E-05
1.83E-05
3.03E-03
9.83E-06
2*77E-06
810E-05
4.62E-05

2.03E-07
5.80E-06
0.0
0.0
0.0
0.0
0.0
5.72E-03
1.36E-03
0.0
0.0

2.03E-07
5. 80 E-06
0.0
0.0
0i.0
0.0
0.0
2.84E-05
1.2 ZE-OS
1. 19E-04
1.02 E-04

2.03E-07
5.80E-06
3.45E-06
0.0
0.0
0.0
0.0
0.0
0.0
4. 27E-05
3.67E-05

2.03E-07
5.80E-06
1.13E-06
1.05E-O5
2.93E-05
1.94E-06
2.29E-04
1.54E-06
2.95E-06
2.07E-06
1.96E-06

(

(

4

4

0



51SB 125M'W38E-02 7.16E-06 5.52E-08 1.50E-06 6.63E-09 0.0
51S3 124 6.43E-05 I.11E-05 1.44E-07 3.89E-06 2.45E-08 0.0

PF.99E-06 1.71E-05
6.16E-06 6.94E-05 I

' CATEGORY IV DOSE FACTORS ; I
)

---------- INGESTION DOSE FACTORS S-- ---------------------- SHORELINE-.......
(MREA/PCI INTAKE) IMREM/HR)/(PCI/M**2)

BONE LIVER TOTAL BODY THYROID KIDNEY LUNG GI-LLI SKIN TOTAL BODY)* NUCLIDE
IH

1INA
) 26FE

27C0
27C0

) 28NI
38SR
531

) 53P
55CS
55CS

) 1 SB
51SB

CURIE/YEAR
3 3.53E+02

24 1.14E-02
55 4.7BE-02

58 2.32E-02
60 2.81E-01
63 1.33E-01
90 8.09E-04

131 1.05E-O1
133 3.93E-01
134 1.41E-01
137 3.81E-01
125 1.38E-02
124 6.43E-05

RECON
0.0
I.01E-05
1.39E-05
0.0
0.0
6.34E-04
I.25E-02
3.59E-05
1.25E-05
3.77E-04
5.22E-04
1.23E-05
2.14E-05

3.OBE-07
1.0IE-05
8.98E-06
3.60E-06
1.08E-05
3.92E-05
0.0
4.23E-05
1.82E-05
7.03E-04
6.1IE-04
1.19E-07
3.15E-07

3.08E-07
1.3IE-05
2.40E-06
8.98E-06
2,55E-05
220E-05
3.37E-03
1.86E-05
5.33E-06
7.10E-05
4.33E-05
2.53E-06
6.63E-06

3.08E-07
1.OIE-05
0.0
0.0
0.0
0.0
0.0

1.39E-02
3.31'E-03
0.0
0.0
1.54E-08
5.68E-08

3.08E-07
1.01E-05
0.0
0.0
0.0
0.0
0.0
4.94E-05
2 . 14E-05
1.81E-04
1.64E-04
0.0
0.0

3.03E-07
1.01E-05
4.39E-06
0.0
0.0
0.0
0.0
0.0
0.0
7.42E-05
6.64E-05
7.12E-06
I . 34E-05

3.08E-07
1.OIE-05
1.14E-06
8.97E-06
2.57E-05
1.95E-06
2.31E-04
1.51E-06
3.08E-06
1 .91E-ý06
1.91E-06
I .64E-05
6.60E-05

)

)

I

)

)

)

)

)

)

)

) TOTAL NUMBER IN SOURCE TERM IS 13 TOTAL RELEASE IS 3.5453E+02

)

)

)

)

)

)

)



:: !::z AS LC,1,1 AS RE.AS ARLY ACHIEVABLE *

CATEG OlRY I DOSES

DOSF__.(fl.REM PER YE-AQ INTAKFE)

PATHIWAY
( FISH

INVERTEBRATE
ALGAE

I. DRINKING
S-0RFELINE
SWIMMING

( BOATING
TOTAL

SKIN

1.29E-03
0.0
0.0
1.29E-03

FONE
1.32E-01
2.50E-03
1.74E-08
4.69E-13
.11OE-03
I.05E-05
1.05E-05,
1.35E-01

LIVER
2.05F-O0
2.66E-03
2.47E-08
7.96E-13
1.10E-03
1.05E-05
1.0SE-05
2.09E-01

TOTAL BODY
1.46E-01
l. 3E-03
1.79E-03
6.59E-13
1.IOE-03
1 .05E-05
1.05E-05
1.49E-01

THYROID
6.22E-03
5.03E-04

7.85E-09
1.39E-12
I.I OE-03
1.05E-O0
1.05E-05
7.P5E-03

KIDNEY
6.66E-02
8.32E-04

8.24E-09
4.59E-13
1. 1OE-C3
1.05E-O5
1.05E-05
7.06F-02

LUNG
2.28E-02
3.48E-04
2.90E-09
3.45E-13
I . IOE-03
1.05E-05
1.05E-05
2.43E-02

GI-LLI
4.93E-03
i. SE-03
2 .77E-0o
3.97E-13
1.10E-03
I .05F-05
1.05E-05
7.1OE-03

FISH
INVERTERATI

( ALGAE
DRINKING
SHORELINE

( SWIMMING
BOATING

USAGE (KG/YPHR/YR)
21.0

5.0
0.0
0.0

50.0
50.0

100.0

DILUTION
5.0
5.0
5.0

500.0
5.0
5.0
5.0

TIME (HR)
25.00
25.00
25.00

112.00
1.00-

1.00
1.00

SHOREWIDTH FACTOR=0.2

C A T E G OR Y "I I DO S ES

DOSE__fMREM PER YEAR INTAKE) ---------------------------------------

PATHWAY
FISH
INVERTEBRATE
ALGAE
DRINKING

( SHORELINE
SWIMMING
BOATING

( TOTAL

SKIN

1.73E-03
0.0
0.0
1.73E-03

• BONE
1.39E-01
2.60E-03
2.39E-08
6.43E-13
1.48E-03
2.09E-05
1.05E-05
1.44E-01

LIVER
2.12E-01
2.75E-03
3.34E-08
9.78E-13
1.48E-03
2.09E-05
1.05E-05
2. 16E-01

TOTAL BODY
8.21E-02
1.17E-03
1.36E-08
5.79E-13
1.48E-03
2.09E-05
1.05E-05
8.47E-02

THYROID
5.90E-03
4.74E-04
9.79E-09
1.64E-12
1.48E-03
2.09E-05
1.05E-O5
7.88E-03

KIDNEY
7.05E-02
8.51E-04
1.1IE-08
5.21E-13
1.48E-03
2.09E-05
1.05E-05
7.29E-02

LUNG
2.73F-02
4.1 E-04
4.38E-09
3.78E-13
1.48E-03
2.09E-05
1.05E-O5
2.92E-02

GI-LLI
3.65E-03
7.42E-04
2.60E-09
3.91E-13
1.48E-03
2.09E-05
1.05E-05
5.90E-03

q

( FISH
INVERTEBRATE
ALGAE

C. DRINKING
SHORELINE
SWIMMING.-

C BOATING

USAGE (KG/YRiHR/YR)
. . 16.0

3.8
0.0

0.0
67.0

100.0
_100.0

DILUTION
5.0
5.0
5.0

500.0
5.0
5.0

* 5.0

TIME{HR)
25.00
25.00
25.00

112.00
1.00
1.00
1.00

SHOREWI'OTH FACTOR=0.2

(

(

(

(

C

CATEGORY I I I DOSES

_DOSE__(MREM PER YEAR INTAKE).---------- - ---- -- - ------ - ----------- - -

(i PATHWAY
FISH
INVERTEBRATE

( ALGAE
DRINKING'
SHORELINE
SWIMMING,•
BOATING

SKIN

3.62E-04
0.0
0.0

BONE.
1.74E-01
3.41E-03
6.87E-05
1.88E-09
3.09E-04
5.23E-06
1.05E-O5

LIVER
1.88E-O1
2.53E-03
6.86E-05
1.97E-09
3.09E-04
5.23F-06
1.05E-05

TOTAL BODY
3.17E-02
6.19E-04
1.33E-05
8.67E-10
3.09E-04
5.23E-06
1.05E-05

THYROID
6.39E-03
5.31E-04
2°46E-05
3.80E-09
3.09E-04
5.23E-06
1.0SE-05

KIDNEY
6.0IE-02
7.52E-04
2.20E-05
1.01E-09
3.09E-04
5.23E-06
1.05E-05

LUNG
2.16E-02
3.45E-04
8.08E-06
7. 18E-10
3.09E-04
5.23E-06
.1 .OSE-05

GI-LLI
1.41E-03
2.78E-04
2.22E-06
6.41E-1O
3.09E-04
5.23E-06
1.05E-05

(

C

4



TOTAL 3 .62E-0Ol 1.73E-01 I.9OE-OI -02 7.27E-03 TOTA 3 62E-4 1.79-01 .90-O1-02 .27-03 6*12E-02 2.23E-02 E3)2E-03

FISH
) INVERTEBRATE

ALGAE
DRINKING

) SHORELINE
SWIMMING
BOATING

USAGE (KG/YRHR/YR)
6.9
1.7
0.0
0.0

14.0
25.0

100.0

DILUTION
5.0
5.0
5.0

500.0
5.0
5.0
5.0

TIMEI (HR)
25.00
25.00
25.00

112.00
1.00
1.00
1.0o

SHOREWIOTH FACTOR:O.2

CATEGORY IV DOSES

---- --- -- - - - --- --- --- D0 SE--(MR EM PER YEAR INTAKE)

PATHWAY
) FISH ,

INVERTEBRATE
ALGAE

) DRINKING
SHORELINE
SWIMMING

) BOATING
TOTAL

)
FISH

INVERTEBRATE
) ALGAE

DRINKING
SHORELINE

) SWIMMING
BOATING

SKIN

7.76E-05
0.0
0.0
7.76E-05

BON E
2.0LE-02
2.88E-04
1.07E-07
2.74E-12
6.62E-05
2.09E-12
5.23E-08
2.04E-02

LIVER
2.60E-02
2.80E-04
1.31E-07
3.54E-12
6.62E-05
2.09E-12
5.23E-08
2.63E-02

TOTAL BODY
2v IIE-03
4.05E-05
li30E-08
1.17E-12
6.62E-05
2.09E-12
5.23E-08
2.22E-03

THYROID
1.12E-03
7.54E-05
5,98E-108
8.73E-12
6.62E-05
2.0qE-L2
5*23E-08
1.27E-03

KIODNEY
6.89E-03
7.00E-05
3.48E-08
1.57E-12
6.62E-05
2.09E-12
5.23E-03
7.03E-03

LUNG
2.BGE-03
3.41E-05
1.44E-08
1. 13F-12
6.62E-05
2.09E-12
5.23E-08
2.90E-03

GI-LLI
9.83E-05
1.50E-05
2.06E-09
9.23E-13
6.62E-05
2.0E-12
5.23E-08
1.80E-04

)

1

)

)

)

)

)

)

)

)

)

USAGE IKG/YRHR/YR)
0.5
0.1
0.0
0.0
3.0
0.0
0.5

DILUTION
5.0
5.0
5.0

500.0
5.0
5.0
5.0

TI1EIHR)
25.00
25.00
25.)00

112.00
1.00
1.00
1.00

SHOREWIDTH .FACTOR=O.2

)

)

)

)



(

(
SFL ECTEO) LOCA

L~2(ATION IS D0;Ot.JSTFcI-A'4

C A T FG ir I D SE SC

------------------------------------------------------------..05E __(M PEM PER YEAR INTAKE)

PAT HWAY
FISH

C INVERTEERATI
ALGAE
DR I NK ING

( SHORELINE
SW I MMI NG
EOATING

( TOTAL

(. FISH
INVERTEBRATI
ALGAE

( DRINKING
SHORELINE
SWIMMING
BOATING

----------------------------------------

SKIN

9.24E-04
0.0
0.0
9.24E-04

9.40E-02

1.78E-03
1.24E-08
3.38E-11
7.88E-04
7;22E-06
7.22E-06
9.66E-02

LIVER
I .47E-01
1.90E-03
1.76E-08
5.73E-11
7.98E-04
7.22E-06
7.22E-06
1.49E-01

TOTAL FODY
1.04E-01
1.38E-03
I .28E-08
4.73E-11
7.88E-04
7.22E-06
7.22E-06
1.06E-01

THYROID
4.17E-03
:3.37 E-04
5.27E-09
1.71E-10
7.88E-04
7.225-06
7.22E-06
5.31E-03

KIDNEY
4 .90E-02
5.94E-04

5.88E-09
3.34E-11
7.63E-04
7.22E-06
7.22E-06
5.04E-02

LUNG
1. 6 3F-02
2.48E-04
2.00E-09
2.46E-11
7.88F-04
7.22E-06
7.22E-06
1.74E-02

GI-LLI
3.52E-03
7.53E-04
1.90E-00
2.86E-11
7.88E-04

7.22F-06
7.22E-06
5.07E-03

USAGE (KG/YRPHR/YR)
21.0

5.0
0.0
0.0

50.0
50.0

100.0

DILUTION
7.0
7.0
7.0
7.0
7.0
7.0
7.0

TIME(HR)
31.00
31.00
31.00
19.00
7.00
7.00
7.00

SHOREWI0TH FACTOR=0.2

LOCATION IS COWNSTREAM

C AT EG OR Y I I DO S E S

DOSE__jMREM PER YEAR INTAKE)-------------------------------------------- --------------------------------------

PATHWAY
( FISH

INVERTEBRATE
ALGAE

(. DRINKING
SHORELINE
SWIMMING

( BOATING
TOTAL

SKIN

1.24E-03
0.0
0.0
1.24E-03

BONE
9.96E-02
1.86E-03
1.70E-08
4.63E-11
1.06E-03
1.44E-05
7.22E-06
1.03E-01

LIVER
1.51E-01
1.96E-03
2.39E-08
7.05E-11
1.06E-03
1.44E-05
7.22E-06
1.54E-01

TOTAL BODY
5.86E-02
8.37E-04
9.68E-Oq
4.16E-11
1.06E-03
1.44E-05
7.22E-06
6.05E-02

THYROID
3.95E-03
3.17E-04
6.55E-09
2.08E-10
1.06E-03
1.44E-05
7-22E-06
5.34E-03

KIDNEY
5.04E-02
6.07E-04
7.93E-09
3.81E-II
1i06E-03
1.44E-05
7.22E-06
5.21E-02

LUNG
1.95E-02
2.94E-04
3.13E-09
2.71E-11
1.06E-03
1.44E-05
7.22E-06
2.09E-02

GI-LLI
2.61E-03
5.30E-04
1.86E-09
2.83E-11
1.06E-03
1.44E-05
7.22E-06
4.2 1E-03

FISH
INVERTEBRATE

( ALGAE'
DRINKING
SHORELINE

( SWIMMING
BOATING

USAGE (KG/YRHR/YR)
16.0

3.8
0.0

67.0
100.0
100.0

DILUTION
7.0
7.0
7.0
7.0
7.0
7.0
7.0

TIME(HR)
31.00
31.00
31.00
19.00
7.00
7.00
7.00

SHOREWIDTH FACTOR=O.2

(" LOCATION IS DOWNSTREAM

CATEGORY I I I D O S E S

DOSE__IMREM PER YEAR INTAKE----------------------------------------- ) -- - ------------- - - - ------------ - ---

C. PATHWAY
FISH

SKIN BONE
1.24E-01

LIVER
1.34E-01

TOTAL BODY
2.26E-02

THYROID
4.25E-03

KIDNEY
4.30E-02

LUNG
1.55E-02

GI-LLI
1.01E-03

. I

I



INVERTEBRý
) ALGAE

DRINKING
SHORELINE
S4IMMING
BOATING
TOTAL

2 . 59E-04
0.0
0.0
2.59E-04

2.43E-03
4.90E-05
1.35E-07
2.21E-04
3.61E-06
7.22E-06
1.27E-Ol

1.81E-03
4.90E-05
1.42E-07
2.21E-04
3.61E-06
7.22E-06
1.366-01

FE-04

6.25E-08
2.21E-04
3.61E-06
7.22E-06
2.33E-02

3*532-04
1.64E-05
5. 14E-07
2.21E-04
3.61E-06
7.22E-06
4.85E-03

5.37E-04
t,5TE-05
7.42E-08
2.21E-04
3.61E-06
7.22E-06
4.37E-02

2.47E-04
5.77E-06
5.14E-OB
2.21E-04
3.61E-06
7.22E-06
1.59E-02

•F981-04
1.538-06
4.62E-03
2.21E-04
3.61E-06
T.22E-06
1.44E-03

3

FISH
) INVERTEBRATE

ALGAE
DRINKING

) SHORELINE
SWIMMING
BOATING

USAGE IKG/YRHR/YR)
6.9
1.7
0.0
0.0

14.0
25.0
100.0

DILUTION
7.0
7.0
7.0
7.0
7.0
7.0
7.0

TIME IHR)
31.00
31.00
31.00
19.00
.7 00
7.00
7.00

SHOREWIDTH FACTOR=0.2

I

LOCATION IS DOWNSTREAM

C A T E G OR Y I V O0 S E S

0052 -(MREM PER YEAR INTAKE ----------- ------ - - ------ - -- - - ----- - - --------- )
PATHWAY
FISH

) INVERTEBRATE
ALGAE
DR INK ING

) SHORELINE
SWIMMING
BOATING

) TOTAL

SKIN

5.54E-05
0.0
0.0
5.54E-05

BONE
1.43E-02
2.06E-04
7.62E-08
1.93E-10
4.73E-05
1.44E-12
3.61E-03
1.45E-02

LIVER
1.86E-02
2.00-04
9.37E-08
2.56E-10
4.73E-05
1.44E-12
3.61E-08
1. W:8-02

TOTAL BODY
195lE-03
2.89S-05
9.28E-09
8.46E-11
4.73E-05
1.44E-12
3.61E-03
1.58E-03

THYROID
7.47E-04
5.02E-05
3.972-08
1.212-09
4.T73 2-05
1.44E-12
3.61E-08
8.44E-04

KIDNEY
4.92E-03
5.00E-05
2.48E-08
I.15E-10

4.73E-05
1.44E-1?
3.61E-03
3.02E-03

LUNG
2.00E-03
2.43E-05
1.03E-08
8.09E-11
4.73E-05
1.44E-12
3.61E-08
2.07E-03

GI-LLI
7.02E-05
1.07E-05
1.47E-09
6.64E-11
4.73E-05
1.44E-12
3.61E-03
1.28E-04

)

)

)) FISH
INVERTEBRATE
ALGAE

) DRINKING
SHORELINE
SWIYMING

.) BOATING

USAGE (KG/YR#HR/YR)
0.5
0.1
0.0
0.0
3.0
0.0
0.5

DILUTION
7.0
7.0
7.0
7.0
7.0
7.0
7.0

TIME (HR)
31.0')
31.00
31 .0)

19.00
7.00
7.00
7.00

SHOREWIDTH FACTOR=0.2

)

)

I

)

)



FISH CONS'IV; DT I ON
MAN-R E!,

LATION DOSES

SPORT HARVEST - -

- --- --- --- --- --- -- ----DOSE ( VAN-R:P !ý - --------- ---

( PAThýAY
FISH
FISH

( FISH
FISH

AGE GROUP
CATEGORY I
CATEGORY II
CATEGORY III
TOTAL

USAGE

7 .60E +O4
S. 87E+103
6.14E.03
9. 105+O

bi 04 E
3. 311E -:)1
5.42E-02
1.09E-01
4.97E-01

LIVER
5.21E-01
8.24E-02
1.17E-01
7.20E-01

TOTAL qODY
3 ,69E-01
3.19E-02
1.97E-02
4.2 1E-01

THYRaID
7.18E-03
1.02E-03
1.69E-03
9.90E-03

KIDNEY
1.74E-01
2.74E-02
3.75E-02
2.39E-01

LUNG
7.79E-02

1.G6E-02
1.35E-02
8.20F-02

CI-LLI
1 .25E-02
1.41E-03
E.77E-04
1.47E-02

LOCATION DILUTION CATCH TIME(HR)-INCLUDES FOOD PROCESSING TIM4E OF 1.68E+02 HR
7.OOE+00 9.10E+04 1.68E+02

POPULAT19N=1 .55F.04

I AVERAGE INDIVIDUAL CONSUMPTION IKG/YR) CATEGORY 1=6.90E+00 CATEGORY 11=5.20E+00 CATEGORY IV=2.20E+O0

4

I

I

4



- FISH CONSUMPTION P
MAN-REM

3N DOSES * *

)

)

)
COMMERCIAL HARVEST

----------------------------------------------------- DOSE (MAN-REM)-------------------------------

) PATHWAY
FISH
FISH

) FISH
FISH

AGE GROUP
CATEGORY I
CATEGORY II
CATEGORY III
TOTAL

USAGE
I..OOE08
1.17E+07
8. 12E+06
1.20E+08

BONE
1.55E+00
2.52E-01
5.06E-01
2.31E+OO

LIVER
2.42E+OO
3.83E-01
5.44E-01
3.35E+00

TOTAL BODY
1.72E+00

1.48E-O1
9. 18E-02
1.96E+00

THYROID
2.59E-02
3.69E-03
6.08E-03
3.56E-02

KIDNEY
8.09E-O1
1.27E-O1
1.74E-01
1. IkE+00

LUNG
2.69E-01
4.93E-02
6.28E-02
3.81E-O1

GI-LLI
5.79E-02
6.59E-03
4.08E-03
6.86E-O2

)

LOCATION DILUTION CATCH TIME(HR)-INCLUDES FOOD PROCESSING TIME OF 2.40E+02 HR
7.OOE.DO I.55E+05 2.40E+02

POPULATION=2 .05E+07

) AVERAGE INDIVIDUAL CONSUMPTION (KG/YR) CATEGORY I=6.OOE+O0 CATEGORY II=5.20E+OO CATEGORY IV=2.20E÷OO

NEPA DOSES -.

NOTE--TOTAL NEPA DOSE INCLUDES SPORT CATCH

------------------------------------ DOSE (MAN-REM)------------------------------

)

)

)

)

)
PATHWAY

) FISH
FISH
FISH

) FISH

AGE GROUP
CATEGORY I
CATEGORY 1I
CATEGORY III
TOTAL

USAGE BONE
2.05E+05 9.02E-O1
2.40E÷04 1.47E-O1
1.66E+04 2.94E-01
2.46E÷05 1.34E+00

LIVER
1.41E÷00
2.22E-01
3.L6E-01
1.94E+OO

TOTAL BODY
9.98E-01
8.61E-O2
5.33E-02
1.°14EOO

- THYROID
1.66E-02
2.37E-03
3.92E-03
2°29E-02

KIDNEY
4.70E-01
7.40E-02
I.OIE-O1
6.45E-01

LUNG
I.56E-01
2.86E-02
3.65E-02
2.2IE-O1

GI-LLI
3.36E-02
3.82E-03
2.37E-03
3.99E-02 )

)

)

)

)

)

)

)

)

)



11.VE'RTE!RATE CON'
tA A tl- r< FM

[C,', POPUILATION 0DOSES **:.

.SPORT fiAV~VE ST -__ ----

- --- --- --- --- --- -- ----DOSE (XAN-RE NM ) ----------------------------

c PATHWAY
INVER
I NV ER

c INVER
INV ER

AGE GROUP
CATEGORY I
CATEGORY II
CATEGORY III
TOTAL

USAGE
6.33E+03
9.68eE02
6. 97E +02
I.OOE.04

FONE
2.92E-03
4.65E-04
9.79E-04
l .36E-03

LIVER
3. 11E-03
4.90F-04
7.27E-04
4.33E-03

TOTAL FODY
2.26E-03
2 . 09E-04
1.78E-04
2.64E-03

THYRCID K I DtEY
2.73E-04 9.69E-04
3.85E-05 1-51E-04
6.53E-05 2.15E-04
3.77E-04 1.34E-03

LUNG
4.06E-04t
7 .33[-05
9. 91E-05
5.7 8E-04

ý,I-LLI
1.23E-03
1 .32E-04
7.95F-05
1.44 E-03

LOC ATI ON DILUTION CATCH TIME(HR)-INCLUDES FOOD PROCESSING TIME OF I.beE÷02 HR
7.OOE*0OO l.0E404 1.68E+02

POPULATIO=1.17E+04

.itC AVERAGE INDIVIDUAL CONSUMAPTION (KG/YR) CATEGORY I=1.OOE-0O CATEGORY II=7.50E-O1 CATEGORY IV=3.30E-01

I

4

I

a

d



INVERTEBRATE CONSU
MAN-RE l

POPULATION DOSES :, * *

COMMERCIAL HARVEST

----------------------------------------------------- DOSE I MAN-REM)-------------------------------

PATHWAY
INVER
INVER

) INVER
INVER

AGE GROUP
CATEGORY I
CATEGORY II
CATEGORY III
TOTAL

USAGE
1.46E+07
1.69E÷06
l.22E+06
1.75E+07

BONE
2.2IE-03
3.53E-04
7.43E-04
-3. 31 E-03

LIVER
2.36E-03
3.72E-04
5 .52E-04
3.23E-03

TOTAL BODY
1.71E-03
1.59E-04
1.35E-04
2.OOE-03

THYROID
1.62E-04
2.28E-05
3.33E-05
2.24E-04

KIDNEY
7.35E-04
1.15E-04
1.63E-04
1.0IE-03

LUNG
3.08E-04
5.56E-05
7.51E-05
4.38E-04

GI-LLI
9.30E-04
1.0OE-04
6.03E-05
I.09E-03

LOCATION DILUTION CATCH TIME(HR)-INCLUDES FOOD PROCESSING TIME OF 2.40E+02 HR
7.OOE+O0 I.OOE403 2.40E+02

POPULATION,=2.05E.07

) AVERAGE INDIVIDUAL CONSUMPTION (KG/YR) CATEGORY I=1.DOE+OO CATEGORY 11=7.50E-01 CATEGORY IV=3.30E-01

---------- NEPA DOSES - --

NOTE--TOTAL NEPA DOSE INCLUDES SPORT CATCH

----------------------------------- DOSE IMAN-REM)-----------------------------

)

)

)

)
PATHWAY

) INVER
INVER
INVER

) INVER

AGE GROUP
CATEGORY I
CATEGORY II
CATEGORY III
TOTAL

USAGE
9.17E+03
1.07E+03
7.67E+02
1.10E+04

BONE
3.Z1E-03
5.1 1E-04
1.08E-03
4.79E-03

LIVER
3.42E-03
5.39E-04
8.00E-04
4.76E-03

TOTAL BODY THYROID
2.43=-03 2.94E-04
2.30E-04 4.15E-05
1.95E-04 7.09E-05
2.91E-03 4.07E-04

KIDNEY

1.07E-03
1.67E-04
2.37E-04
1.47E-03

LUNG
4.46E-04
8.06E-05
1.OOE-04
5.36E-04

GI-LLI
1.35E-03
1.45E-04
8.74E-05
1.53E-03

)



::t *. * PCPULATIO, WATER C.74SUMPTION DOSES * :: *

SU. FPLIER-

-DOSE IVAN-REM) -

PATHWAY AGE GROUP USAGE PONE LIVER TOJTAL FODY THYROID KIDFNEY LLJIJC GI-LLI
DRINFKING CATEGORY I 2.63E+02 1.03E-OS 3.70E-0

0  
2.40E-09 b.28E-11 1.IIE-09 4.12E-10 2.47E-1O

DRI NKING CATEGORY I 2.SE*O1 1.53E-09 5.49E-10 2.13E-10 6. 90E-12 1.64E-10 6.78E-Ll 2 .78E-11
DRINKING CATEGORY III 4.68E+01 7.50E-09 1.91E-09 4.79E-10 2.16E-11 5.37E-1O 2.07E-1O 5.44F-l1

DRINKING TOTAL 3.38E+02 1.93E-06 6.16E-09 3.10E-09 9.13E-l1 I.eIE-09 6.87E-1O 3.29E-10

POPULATION=1.OOE+O0 DILUTION= I.OOE+02 TRANSIT TItM!E=1.OOE.O6 HR (INCLUDING 24 HR FOR TREATMENT FACILITY)

AVERAGE INDIVIDUAL CONSUMPTION (L/YRD CATEGORY I =3.7OE*02 CATEGORY II=2.60E+02 CATEGORY III=2.60E+02

----- CUMULATIVE TOTAL -----

PATHWAY AGE GROUP USAGE BONE LIVER TOTAL BODY THYROID KIDNEY LUNG GI-LLI

DRINKING CUMUL TOTAL 3.38E+02 1.93E-08 6.16E-09 3.1OE-09 9.13E-11 1.BIE-09 6.07E-1O 3.29E-10

___HYDROSPHERE TRITIUM DOSE

PATHWAY AGE GROUP USAGE BONE LIVER TOTAL BODY THYROID KIDNEY LUNG GI-LLI
I'ATER TOTAL 2.20E+O0 2.90E-03 2.90E-03 2.90E-03 2490E-03 2.90E-03 2.90E-03 2.90E-03

• 3 7',, i•, •



'* * • RECREATION POPUI DOSES * *

LOCATION- DOWNSTREAM

DILUTION=O.7OE+O1 TRANSIT TIME=0.40E+O1 HR SWF=O.2

DOSE(MAN-REM)

PATHWAY AGE GROUP USAGE SKIN TOTAL BODY THYROID
SHORELINE TOTAL POPUL 1.66E+07 3T07E-O1 2.62E-O1 2.62E-01

LOCAYION- 0.200

DILUTION=O.10E+OI TRANSIT TIME=O.40E+0i HR

DOSE(MAN-REM)

PATHWAY AGE GROUP USAGE SKIN TOTAL BODY THYROID
SWIMMING TOTAL POPOL 1.66E+07 0.0 2.43E-03 2.43E-03

LOCATION- O.2DO

DILUTION=O.70E+Ol TRANSIT TIME=O.4OE÷O1 HR

------------------------------- DOSE (MA--REM)

PATHWAY AGE GROUP USAGE SKIN TOTAL BODY THYROID
BOATING TOTAL POPUL 1.66E+07 0.0 1.22E-03 1.22E-03

7)

)

)

)

)

)

)

)

.)

)

)

)

)

lb

lb

)

)



I

WOPDSE TJ 13OTA W W
( 4

VRAIMS PER YE4R

( 4

DILU1IOA= 7.OOF.OO TRA':SIT TI!¢E= A.CO+OO Hk

INTERNAL EXTERNAL TOT f, L

FISH 2.98E-01 1..92E-01 9.90F-0 1

INVERTERPATE 3.33E-02 l.39Et~O I.',2F*OO

C ALGAE 1.02E-01 1.28E-03 1.,4F-il 4
!USY'RAT 1.16E+Of) t.61E-O1 2.22F+0)

RACCOON 7.33E-02 3.45E-O1 4.19F-01

C HEPON I.OIE+O1 4.61E-01 1.O6E+O0 1

DUCK 1.56E+00 6.91E-Ol 2.26EOf

4: 4

( 4

( 4

C 4

C 4

C 4

C 4

C. I

C 4

( 4

£ 4

1 4

C 4

C I

4



\ A

*• *• COST-PENEF IT ANALYSIS *

)

NUCL I DE

I H 3
1INA 24
26FE 55

") 27C 58
27C0 60
28NI 63

) 38SR 90
531 131
531 133
55CS 134
55CS 137
515 125

) 51SB 124

TOTAL

RELEASE

CI/YR
3.53E+02
1 . 14E-02
4.78E-02
2.32E-O2
2.81E-O0
1.33E-01
8.09E-04
I .05E-O1
3oQSE-O1
1.41E-O1
3.81E-01
1.38E-02
6.43E-05

...... ANAN-REI DOSE__ _MAN-REM PER CURIE----

TOTAL BODY THYROID TOTAL 300Y THYROID
1.04E-03 1.04E-03 2-94E-06 2.94E-06

7.13E-05 7.13E-05 6.25E-03 6.26E-03
I1.58E-04 2.84E-09 3.30E-03 5.94E-03

3.16E-04 2.49E-04 1.36E-02 1.OTE-02
1.43E-O1 1.45E-01 5.26E-01 5.17E-OI

2.12E-03 0.0 1.60E-02 0.0
I 9.03E-04 I 4.05E-10 I 1.12E+Oo I 5.01E-07

1.96E-04 I 4.51E-02 1.87E-03 4.30E-01

3.31E-04 I 4.02E-04 8.31E-04 I1.OIE-03
9.37E-01 2.34E-02 I 6.65E+oo I 1.66E-01
I1.56EO0 9.40E-02 4.09E+00 I 2.47E-01
7.80E-04 7.80E-04 5.65E-02 I 5.65E-02
1.14E-06 I 1.13E-06 I 1.77E-02 I 1.76E-02-

)

)

)

)

2.65E.00 3.1OE-01

NOTE ON AGE GROUP:

)

)
) CATEGORY 1 117 YEARS OLD OR OLDER)

CATEGORY II Ill TO 17 YEARS OLD)
CATEGORY III Al TO 11 YEARS OLD)

) CATEGORY IV (0 TO I YEAR OLD)

)

)

)

)

)

)

)


