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August 31, 1987

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

SEMI-ANNUAL

EFFLUENT AND WASTE DISPOSAL REPORT

JANUARY 1, 1987 - JUNE 30, 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 forth in Requlatory 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 first and second 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 Sections 3.9
and 4.10 of 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 dissolved 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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August 31, 1987

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

The tritium limit has been established in the same manner as tgﬁ
other isotopes in 1liquid effluents. A derived MPC of 2X10
uCi/ml for dissolved noble gases has been conservatively adopted
for the swimming pathway. :

Average Energy

The average energy (E) of the radionuclide mixture in releases of
fission and activation gases for the first dquarter was 0.242
Mev/Dis. for Eg and 0.126 Mev/Dis. for Ey. The corresponding
values for the second quarter were 0.200 Mev/Dis. and 0.060
Mev/Dis., respectively.

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 re-
leases) 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 calcu-
late 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 dis-
charges.



b&c.

August 31, 1987

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

Todines and Particulates

Iodine-131 and particulate releases are quantified by collect-
ing a continuous sample of ventilation air on a potas-

sium-iodide 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 I-133 & I-135 isotopes.

Liquid Effluents

A sample of each batch discharge is taken and an isotopic
analysis is performed in compliance with requirements spec-
ified in Table 4.10-1 of the Technical Specifications. This
isotopic concentration 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 Specifica-
tions. This concentration data is combined with the volume
discharged to calculate the total activity discharged.
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August 31, 1987

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

5. Batch Releases . 1987
a. Liquid : lst Qtr. 2nd Qtr.
Number of Batch Releases 47 40
Total Time Period of Batch Release 7100 4110
(Minutes)
Maximum Time Period Batch Releasé 840 250
(Minutes)
Average Time Period Batch Release 151 103
(Minutes)
Minimum Time Period Batch Release 45 45
(Minutes)

Average Stream Flow
cfs (1)

b. Gaseous (2)

Number of Batch Release . 14 97
Total Time Period Batch Release 129000 26600
(Minutes)
Maximum Time Period Batch Release 10000 11500
(Minutes)
Average Time Period Batch Release 9220 274
(Minutes)
Minimum Time Period Batch Release 137 10
(Minutes)

6. Abnormal Releases

a. Liquid - None
b. Gaseous - None

This information is obtained from the U.S. Department of Interior. It
is not available at this time.

During the First Quarter 1987, the Gaseous Batch Releases were run on
a week to week basis. There was a more conservative view taken as all
were batch releases but were compiled on a weekly basis versus a daily
basis. This was changed to a batch by batch release method in the
Second Quarter as previously used and will be continued in that mode
for future reporting. There is no affect on the level of releases
reported.



August 31, 1987

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

SEMI-ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT

B - GASEOUS EFFLUENTS

FIRST HALF - 1987
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'NDIAN POINT UNITS 1 & 2 B ?REPARED BY: CON EDISON

1y LovUr

JUARTER 1 : START DATE 87010101 DATE 87033124 R ,1"
ARTER 2 » START DATE 87040101 END DATE 87063024

JFFLUENT AND WASTE DISPOSAL -REPORT

A

zASEOUS EFFLUENTS -- SUMMATION OF ALL RELEASESV

+ UNITS QUARTER : QUARTER :EST. TOTAL:
: : 1 : 2 ° : ERROR, 7 :

1. TOTAL RELEASE cI 2.05E 03 : 3.84E 02 : 5.00E Ol
: 2. AVERAGE RELEASE  :UCI/SEC: 2.63E 02 : 4.89E Ol :
:  RATE FOR PERIOD 1 o |
: 3. PERCENT OF TECHNICAL: % : NA : NA
:  SPECIFICATION LIMIT : SR :
3. IODINES
1. TOTAL IODINE-131 cI 1.39E-04 : 5.56E-04 : 5.00E 01
. 2. AVERAGE RELEASE :UCI/SEC: 1.79E-05 : 7.08E-05 :
:  RATE FOR PERIOD o T

+ 3. PERCENT OF TECHNICAL: - 7% .: NA -1+ NA
: SPECIFICATION LIMIT : . :

: 1. PARTICULATES WITH : CI = 2.b6E 00 : '2.30E 00 : 5.00E 01 :
HALF-LIVES >8 DAYS : ' : : ,

: 2. AVERAGE RELEASE UCI/SEC: 2.64E-01 : 2.93E-01 :
: - RATE FOR PERIOD : Coe
: 3. PERCENT OF TECHNICAL: .7 : NA . : NA
SPECIFICATION LIMIT : L3

: 4. GROSS ALPHA -+ CI " : O0.00E 00 : O0.00E 00 :
: RADIOACTIVITY ' : : '
D. TRITIUM

1. TOTAL RELEASE CT " 1.95E-01 7.98E-02 5.00E 01
+ 2. AVERAGE RELEASE :UCI/SEC: 2.51E-02 : 1.01E-02 :
: - RATE FOR PERIOD : :

: 3. PERCENT OF TECHNICAL: 7 v NA '+ NA
" SPECTFICATION LIMIT : : ' :
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August 31, 1987

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

SEMI-ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT

C - LIQUID EFFLUENTS

FIRST HALF - 1987
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INDIAN POINT UNITS 1 & 2 _ PREPARED BY: CON EDISON

QUARTER 1 : START DATE 87010101 - DATE 87033124 ‘
QUARTER 2 : START. DATE 87040101 '!ED DATE 87063024

EFFLUENT AND WASTE DISPOSAL- REPORT

LIQUID EFFLUENTS -- SUMMATION OF ALL RELEASES

- - . Mt e e e o e - = = - o - -

: UNITS : QUARTER : QUARTER :EST. TOTAL:
: : 1 : 2 : ERROR, 7 :

- - . e T Am R e o e o = T e e = e e e e RS M e e e e = Em e e e et S e e e R A e e e e e e v e e

: 1. TOTAL RELEASE (EXCL.: CI- : 9.64E-01 : 6.66E-01 : 2.50E Ol :
: TRIT., GASES, ALPHA): . : .

- - = An 4t e e e T W s e e T e e A T e e e A e e e e e v A = = e e e - - - e = - - -

: 2. AVERAGE DILUTED :UCI/ML : 1.26E-09 : 1.03E-09 :
: CONC. DURING PERIOD : . : ‘ :
3. PERCENT OF yA 1.26E 00 1.49E 00
MPC .
B. TRITIUM
1. TOTAL RELEASE cI 2.37E 02 2.31E 02 2.50E 0
: 2. AVERAGE DILUTED +UCI/ML : 3.10E-07 : 3.57E-07 :
CONC. DURING PERIOD : : o -
3. . PERCENT OF 9 5.68E-01 .: 7.85E-01
MPC :

e o . S o A e e e S SR o e e o WA ML e e e 4 e e o e e - e = e e e e G e = . - e em e e = G e e e e

: 1. TOTAL RELEASE @ CI- : 5.59E-01 : .1.19E 00 : 2.50E O1 :
: 2. AVERAGE DILUTED  :UCI/ML : 7.31E-10 : 1.84E-09 :
: CONC. DURING PERIOD : : :

3. PERCENT OF % 3.65E-04 9.20E-04

e o e o e o e A o o A e A e e e = - AN S e e R M M Sm et e e M e e e M e e M em me A e e - - = -

o o em - = e e e e e e D = An e = e e e = e T hm e e A e M e = e T e = e e e - = . - -

E. VOLUME WASTE RELEASED. :LITERS : 3.50E 07 : 1.82E 07 : 1.00E Ol.:
: "(PRIOR TO DILUTION) o . . .

o e S - e e = = m e = e Mt = = e e e - = AR = e e e e = A RS e am e e A A A e e e - e e e = e e AR e s = e

F. VOLUME DILUTION WATER :LITERS : 7.66E 11 : 6.48E 11.: 1.00E Ol :°
:.. USED .DURING PERIOD : : : .

o T _ T AR e = e e e e e e R e e . e MR A e M e R S e R A e e e R s e e e e e e e = = e e e e e A - e ==
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NDIAN POINT UNITS 1 & 2 | ' o | , ‘
FFLUENT AND WASTE DISPOSAL REPORT

IQUID EFFLUENTS . FOR RELEASE POINT: 1.

‘__.-—.._...._.._4».-—_—_-..__..___-—————-——

UARTER "1 : START DATE'87010101A- END DATE 87033124
JUARTER 2 : START DATE 87040101° ' END DATE 87063024
ATE OF REPORT: AUG. 28, 1987 : -
'REPARED BY: CON EDISON- D.BRUNETTI o o l

| CONTINUOUS MODE . BATCH MODE
NUCLIDES : UNITS : QUARTER' : QUARTER : QUARTER : QUARTER
RELEASED : . 1 2 R 1 : 2
H3 cI 9.34E 00 : 4.57E Ol : 2.28E 02 : 1.86E 02
NA24 cI 0.00E 00 : 1.14E-02 : O0.00E 00 : 0.00E 00
FES5 cI 2.49E-02 : -2.19E-03 : 1.16E-02 : 6.60E-03
058 cI 4.18E-03 : 0.00E 00 : 1.30E-02 : 7.90E-03
C060 - o 6.16E-02 : . 7.90E-05 : 1.58E-01 : 8.75E-02 .
NI63 CI : :3.03E-02 3. -0.00E 00 : -5.50E-02 +' 4.53E-02 i
W, S PO S SN SRR f
SR90 CI 5.82E-04 : 0.00E 00 : 3.50E-04 : 1.67E-04 o
1131 CI 1.96E-02 :. 1.55E-02 : 4.34E-02 : 2.88E-02 '
- 1133 cI 1.66E-01 : - 2. 41E 01 :+ 0.00E 00 : 0.00E 00
CcS134 cI 5.54E-02 : 1.44E-02 : 4.62E-02 : 5.66E-02 :
cS137 cI 1.37E-01 : 2.19E-02 : 1.20E-01 : 1.58E-01
¥ SB125  : CI 0.00E 00 : O0.00E 00 : 9.43E-03 : 4.38E-03
TOTAL FOR : R T SO T . - i
PERIOD -: CI : 9.84E-00 : 4.60E Ol : 2.28E 02 ;g!1.86E 02.: - | G
(ABOVE) = : . : . " : Y : ‘ Con

e o e e o e n e - = e o " = e = = = S = = e = = e T e e S e = n G e = W v % e e e s A = Ae A

" DENOTES “SUPPLEMENTAL ISOTOPES




[NDIAN POINT UNITS 1 & z
SFFLUENT AND WASTE. DISPOSAL REPOR, o o ‘ '

LIQUID EFFLUENTS  FOR RELEASE POINT: 1 -

JUARTER 1 : START DATE 87010101 END DATE 87033124
JUARTER 2 : START DATE:87040101 =. END DATE 87063024
DATE OF REPORT: - AUG. 28, 1987 . A
PREPARED BY: CON EDISON-.D.BRUNETTI

CONTINUOUS MODE ~ BATCH MODE
: NUCLIDES : UNITS : QUARTER .: QUARTER : QUARTER : QUARTER
: RELEASED : : 1«2+ 1 i 2
t% XE133 - i CI . : 4.83E-01 : 3.33E-03 : .7.63E-02 : 1.70E-02 :
% XE135 ¢ 3.678-04 : 1.17E 00 : O0.00E 00 : 0.00E 00

% DENOTES SUPPLEMENTAL ISOTOPES - S , -
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SEMI-ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT

D - SOLID WASTE

FIRST HALF - 1987




Solid Radwaste Disposal Report

Solid Waste Shipped Offsite for Burial Or Disposal (Not Irradiated Fuel)

6 Month Period Est.
1. Type of Waste Unit Class A Class B Class C Total
a. Spent Resins, Sludges, m3 19.2 5.47 - 24.8
etc. Ci 1.09 45.0 : - 46.09
b. DAW n - - - -
Ci - - - -
c¢. Irradiated Components m3 - - - -
control rods, etc. Ci - - - -

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

a.  Cs-137 [ % 34.4
Co-60 5 33.1
Cs-134 % 17.1
Co-58 % 1.0
Sb-125 3 1.0
H-3 3 1.0
Fe-55 % 7.6
Ni-63 ‘ % | 4.3

Other (I129, Tc99, Do241, C14,) 0.5

3. Solid Waste Disposition

Number of Shipment Mode of Transportation Destination
3 Truck . Barnwell, S.C.

4, Solid Waste Containers

- Drums - Cement used for solidification

- Fiberglass reinforced pressure vessels

Pressure Vessel

- High integrity Containers

- Carbon steel containers - cement used for solidification

WP oo
|



Page 2
Solid Radwaste Disposal Refort
5. Waste Class
No. irradiated fuel shipments
Container Class A Class B Class C

Pressure Vessel/FRP-Hic - - _

High Intergrity Container . - 1 -
Steel Liners 3 - -
Steel Drums 8 - -

Steel Crates - - -

(87-92 ehsrwb5)
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SEMI-ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT

E - RADIOLOGICAL IMPACT ON MAN

FIRST HALF - 1987




August 31, 1987

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

RADIOLOGICAL IMPACT EVALUATION

Doses from noble gas immersion, inhalation, ground deposition, and vegeta-
tion ingestion were evaluated for the nearest residence 1likely 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 from 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
individual 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 from 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 from 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 radiocactive materials measured in Indian
Point gaseous effluents. '

.



Indian Point Units 1 & 2

RADIOLOGICAL IMPACT ON MAN

(Reference Regulatory Guide 1.21, Page 12)

A. Maximum Individual Doses

(1) Pathways (Gaseous) Total Body Skin Thyroid Bone Source Information
mRem mRem mRem mRem (MIDAS File) .
a) Noble Gas Immersion ,2.70E-1 ' 7.15E-1 N/A N/A
' MIDASDM
b) Inhalation**#* 1.93E-2 N/A 5.50-3 . 1.21E-2
¢) Ground Deposition 6.61E-1 7.73E-1 N/A N/A
d) Milk Ingestion¥* 2.2E-2 N/A 2.43E-2 1.48E~1 MIDASDM
e) Meat Ingestion*#** 3.07E-3 N/A 2.96E-3 1.56E-2
f) Vegetable Ingestion*** 2.51E-1 N/A 2.05E-1 o 1.36E+0

(2) Pathways (Liquid)

a) All See Attached "LADTAP" printout
Attachment I

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

NA = Not Applicable



B. Pogulation
(1) Pathways (Gaseous)

(a) Noble Gas Immersion
-(b) Inhalation

(c) Ground Deposition
(d) Totals
(2) Pathways (Liquid)

(a) A1l

C. Average Doses to Individuals

(1) Pathways

(a) Liquid-Total Body

(b) Gaseous-Total Body

Total Body Thyroid
(man-rem) (man-Tem)

7.2E+0 N/A
3.1E-1 1.7E-1
9.8E+0 N/A
1.73E+1 1.7E-1

See attached '"LADTAP'" printout
Attachment I

2.13E-4 millirem

.8.52E-4 millirem

Source Information
(MIDAS File)

MIDASPP

LADTAP2
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SOURCE TERN

Q«- F'OLLGv.,\ X
' GRIEF  XE133. Y.E0T-01 =
GRIEF XE135° © 1.17£2+400° T o
' NO INTERNAL -RECONCENTRATION MODEZL EMPLOYED- ‘ .
S H x a‘icﬂTEeoRY'Ajoosg_EACTQR X
3(, o INVEQTIOH /OSE FECTGRS SHORELINE . ____
: D ST E (MREh/PCI INTAKEY S > 7 T T (MRERZHR Y/ (PC 1/ Ha%2) L
o “ NUCLTGUE CURIEZYEAR - ~o~E' LIVER- -TOTAL 300Y . THYROID . KIDNEY . LUNG .~ 6GI=- LLY -7 7 SKING TOTAL BODY ~ RECON
’ : 18- 3 4WE9E+0R 0.4 1.C5E-07 1.05£-07 I. 0SE=- 07 1405E~07 1.05E-07 1.05E-07-040 . 0.0 " .1.00E+00
) . COFE 55 4L5IESL2 2.75E-06 1e900-06 4.430-07 5.0 TTB.0 . 7 1.C6E-06 1.09E-06 8.0 . 0.0 1.00E+00
(O 27C0 5% 2.51E-G2 3.2 To45E-07 1.675-06 0,0 O N R 1651E-05 8420E=09 7e0CE-(9 1.0CE+0D
’ 27C0 66, - 3.07C0-01 Gau 2.14E-06 4.72E=06 040 L I 4402095 2,0UE~08 1+70E=08 1.00E+00
: "ZEN] 637 T1WF1E-01 1.300=64 9.81F<06 4.36E-06 0.0 - 0.6 7 eJ0 Y. 1488E<06 040 T 00 1.00E+06 -
¢ C1INE 24 1W14F-02 1.70E-06 1.700-0€ 14700-06 1.7GE-06 1470E=06 1.7CGE-06 1+70£-06.2.90E-08 2.50E=-08 1.00E+00
ZBSR 90 -1.21E-03 3.84E-03 G.0- 1.03£-03 5.0 - 0.0 TTBGC -0 2e19E=G4 0.0 T 0.0 1.60E+00 -
"5317 131 1WGTE-01 4.016E-06 5.950-06 3.41E-06 1.95E-03 1.02E-05 0.C. 1457E-06734,40E-03"2.80E-09 1.00E400
s 531 133 “4WBT7E=01 1e42F-06 2.4TL-C6 74530=07 2463E=-04 4e310-06 0.0 2422E=06 4e50E~09 3.70E-09 1.00E+00
5CS 134 1e73E-C1 £420E-065 1o4BE-04 1.215-04 0.0 4.79E-05 1,59E-05 2.55E-06 1.40E-08 1.20E-08 1.00£+00
5JVS'137.-¢4;455—01"7.975 GE J1.C9E-04 T.14E-05-C.0 ° © 3.70E-05 1.23E-05 2.11E~06 4490E=09 4420E-09 1.008+400
( E1SE 125 1.3EF-§2 1.79E-£o 2.50E-68 4.26E-07 1;éaia09 Gel - " 1428E-0€ 1497E-05°3.50E~09 3,1CE-09 1.00E+00
- e CATEGORY'II DOSF CFACTORS -+ % 4 o
o R _ INGE :Tloh DOSE FACTURE _SHORELINE_____ -
- : ' - N T AMREM/PCL INTAKE) .- ‘ (MREM/HRI/(PLL/Mr22) ) o
0 NUCLIDE CURIE/YLAR BoME LIVER TOTAL BODY THYROID KIGNEY _ LUNG = "GI-LLI _SKIN TOTAL BCDY RECON -
) 1 I 4eBYESU2 G0 . : 1.060-07 1406E=07 14G6L-67 1.06E-07 1.06E-07 - o o ' ’
ZeFE 55 4WG3E=02°3.7FL-06C 86, 6428E=5T7 5.0 Cel 21.7CE-06 1 16E =08
‘- ZTCG BH  2Wh10=02 U9 3 2.240-C6 6.0 Gad 0.0 1.34£-05
27C6 6% W HTE-L] 0.n 2 81E-36 6.23E-06 U.0 9.0 £.0 2.66E-05
2BNT €3 - 1wd1E-U1 1.770-04 1.250-05 6400086 0.0 - - GaG . G0 "1.9%9E-06
( 11BA 24 1w14E-C2 2.308-06 2,300-06 2.30E-06 2.30E-06 2.»9{ G6 2.30E-06 2.20E-06
ZHSR 86 (1%010-03 4.480-0% 046  1.200-83 0. 0 n e C.C 2.33E-04 .
531. 13 WOTE-G1 Se8SC-06 8219606 4.400-06 2.35F~03 1.41E-05 8.0 le62E-06
{ 531 123 4.0TU=01 2.01E-06 3.41E-66 1.040-06 4.76E-04 5.28E-0€ €0 ZeSBE=06
S5C8 134 1eT3E-01 8.37F-85 1.576-04 4E-05 (.0 - 6 26605 2.290-05 2.45E-06
E50S 137 . 4.460-01" 1412504 1.49E€~04 5H.197-05 a0 - 5. o7L- 5 1.57E-0% 2.12E-06 - -
; S1SE 125 1228E-027 2. 48E-06 2. 715-CR S5.80£-07 2.37E-09 0. 2.,18E-06 1.93E=-05
 x s CATEGORY 111 DOSE F'LT“R‘ R =
) e INOGESTION HOSE FALTOP‘ . SHORELINE ______
' (RREM/PCL INTAKEY (NREM/HR)I/(PCI/bixx2)
( NLCLIDE  CURIE/YERK bk E OTAL H00Y  THYROID KIGREY LUNG I1-LL1 SKIN. TOTAL BGUY  RECORN
1 3 4WL90+02 DG y 2.-3L-‘7 2oG35-07 2.03E-87 2.03E-07..2.03E-07 ‘
ZEFE B8 4WSIT-L2T1.15E-0% § 1.89E=306 Ga0 0.3 o T L4SE-06 1.13E-06
C. 27CT B5& 2051002 Ue3 C5eS1E=C6 £40 © Ge (e 1.05€-05
: 27Cu &9 Ze67E-01 t 1.56E=-25 [0 . 2.53E-05
PLLS S 1e31E-C1 G40 1.54E~3¢
¢ 1184 24. .1%14L-82 5 5.830-CC S.6LE=0B ... .
: 3N €5 1Wh1lE-03 S 3.03L-03 (a0 2425504
531 131 el 70-01" QB30 -0 Be.TZE=02 2
( 531 153 4.07E-01 ReTTIN =00 1.BEE-0F
EGCYS 134 1eTab-01 £ l05-05 1.0
£als 127 4 4660=-01 Gat2E =% fral
‘ B84 129 $3u[ =02 1.99008 BoG3ie0Y
* » » CATEGOLY TV DOSE .
______________________ INGESTIoRk GLSE RE el oo SHURELIRE




-
Ay

NUCLIG
18,

Z6FT

27C0o

L 27cd
© . Z2enNT

11KA
BESR
531
531 .
L5ES

TTE5CS

5186

TOTAL

E CURIT/YEAR

3. #e6S4C2.
55 F4WH3E=02.
TS5 2100270
60 X GTE-G1
R IS S 1 E B 4
24 1%Wi&E-C27 S
90 U 1WGIE-03714 2
121 810 5
153‘:?q.£7:—01 3
134 . c1eTSE-ULT 4
137 4e46E-01%
‘125

flaaaz-azﬁltzsa-uh

NUMBER TN Souécg‘rﬁﬁm*ls Yy

PE-C6

3. 60F- 6

1. UHE=TS

3, 82005
1. C¢10=-05"
,'ﬂ.\. v )
L4 PIESDE,
‘J.N2F-UJ
ST CEE~04

 B.11E-04
].JQL 67
12

3 0KE-0T -
2.40E-06

£.58E-06

2.55E-85.
2.200-05 .
1.616-95.

3.37E-03
1.86£-05

5.335=06.
7.105-55%

4.33E-05

2~53['06'

S UMR Y
" LIVEK TOTAL BODY
3. GRO-CT

THYROID”

P

=S

.DPE 67 3.08E-07

" 0.0
0.0
0.0
T 0L
'1.015 25
Gl
§,94E-05
Za 14E~65"
1.81E-04
1.64E-04
0.0

KIDNEY .

jc.o'

" LUNG -

3 UBE-GT
& JT9E-D6.

[

tet

0O F
0.

7.“({. QE
6 «E4E-G5
7 1(E 06

T ToTAL PELtASF Is 4. 7067E¢ ?t

1,016~ 0%”?
RN, ~

G1-LLT

3LGRE-GT

“SKIN

1e14E=-06-"" -

2.LRBE-06

1491E=06 _
1.91E=0€ -
1e64E-05 -

o

‘TOTEL EBODY

“RECON




sho% :
INVEETERRATL

CALGAE

DRINKING
SHORFLINE
SWIMMING
EGATING
TOTAL

FISH = )
TNVERTEERATE
ALGAE
DRINKING
SHOREL INE
SKIMBING
BOATINKG

PETHWAY
F1SH
ITNVERTERE ATE
ALGAT
DRINKING
SHOKEL INE
SWIMMING
BOATING
TGIAL
FISH
INVERTEDRATE

HLGAE,

CRINKIHG
SHORDETNL
SWINMING
BOATING

FLTHS
FlsH
INMVERTELRATE
ALCEE
LRIte]
SHORYL IR
Sk IMING
PUGATING
GTaL

5 Y

USAGE " (KG /YRGHR /Y R)

$

» LS LOW AS RIASONABLY ACHIEVAELE = . % s

2,150-01

: L Ze&TE=03
e 2, 84E-08
T 7.35E-13

T 1.73E-03

L 1.61E-05

2e210=C1

" 210

5 €

Ue

" 0e

T S0
" 56,

1606,

DO oam

oA T

[
b
e
x
4.
bt
—

C1.61E~6%

plLution

SUUIVER LT
e39E~01

C 4,34FE<03

T 4,GTE-0GE -

1e37E=12. 7,
“1s73E-03
1561E-05
1.61E-05%
3.450-01

CTIKECHR)
5.0 Coloe25:00. -
Se6 - .. v2%5.60 °
5.0 - 25,00

U546 ’ 112.00

5.0 ST 1,00

wl.20

S5.0 . 7 ligg

" 3.18E-03
S 2.5T710-08
lel4E-12
1473003
1.618-05
1e€1t-05
Ze461-01

M PERTYEAR INTAKE)

-

- L THYRGID
BeB3E=-03
S 7.17E-G4
© . 1.11C-08
2.09E-12
1.73E-03
1.61£-05
1.61E-05
1.13E-02

T KIDNEY ®
“1e13E-01
“1e38£-03 .
1436E=-08" - °
-8412E-13
1.73E-03
" 1461E-05"
~1.61E=-05
1.16E~01

. 'SHOREWIDTH FACTOR=G.2. ~

SKIN
. ¢t
13

2.28tE

44030

CEONT

KRR

- led1E=~12

Jelet=03
leg 1E=05

03 EEETII

USAGE (KG/YR 1R/ YR)
16e D
3w
Yot

0

(7. 1
10¢. 0
108. 0

CATEY GOKY 11

HRM] 2,228-03

CpILUTIOR - - T

5¢

JEINNE
.

7 LIVER
T1.50E-01
Go4TE-G3
Se51E~68
“1ebTE-12
2W32E-03
2.22E=05
“1i61E=-C5
3e5T7E-C1

5.0 4
o€ T 2h.lE
: 25,00

1

2.00

14060
L 1.090
.06

1
5.00
5

LIRS 6]
.
@

-
[=giie B s B BN ]

MECHR) -

" _DOSEL_(MREM RER -YEAR- INTAKE)

. --TOTAL: BCDY

1e361-01"
Lolp-pz
2e24L=08
1.C1E-12
2.221-03
3e22£-05"
161005
1a4Gi=01

SILUT T o0

LIVEK - T

2., 07E=-01
4,12E=-02
1e13E-04
HeIHE~CT
GebtE=Drg

L E.04EREE
1o61E=03
FTelag-c1 -

< T1HF CER)

0T AL ©0DY
Sec4[=-C2
9,90 L-04
2eit-08

o lahdL -8

Gebtrb=04
S Bel4L06
Tet1E-09
H.I%L-02

DOSE__IMRER FIR YEAR INTAKL)

5 LUNG

.5 . 77&‘_02
"5.55E<04

4461E-09
6.25E6-13

le73E-03

le61E£~05

J1e61E~05 .
4.00E-02 A

© . THYRGID
B 3TE~CZ
6. TEE-G4
1.3%E-08

2 45E-12 -
e32E-93
© 3.22E-G5
1.61E-2%
1.314E-02

"KIDNEY ’
1.16E=01 -
1.4CE-03 .

1.83E-08

- 9.14F-13
_2.32E-03
" 3.22E-0%
1.61E-05 .

1.25E-01

SHOREWIOTH FACTUR=D0,2 -

LUNG

Y 4.50E-02

6e54E-04
7+20E-869

be81lE-13 -

2.32E-03
Se22E-05

L 1.61E-05
© Geg0E-02

GI-LLI

5.93E~03
le12€-063
3.97E-09
6e90E-13
2.32E-03

. 3.22£-05

1.61E-05

-9.42[703

THYRGID
©,06E-03
Te56E-04
3,496-(5
YeenE~09
4. BHE-D6
E.04E-06
1.616-0%
1.96E-562

CREWILTH FRACTURZZ WS

C KIDNEY
9.92E-02
1.24E-03

3.62E-03

1.776-09

4,8¢E-04

Lo BGE=06
1.61E~05
1.01F =01

. LUNG
3.57C-02
5.4 8E-04

T1.33(-0Y9

125809
4.8EE-04
BeC4I-06
1.615-05
3e6GE~02

i

3.39E£-06
leloE-0Y
4e86L~-04

Ee04E~06

1.612-05
3.23E-03

61-LL]
T Te30E-03
L 4.21E-04




T BOATING
TOTAL

pep
INVERTEGRATE
ALGAE-

- ORINKING

SHURLLINE
SWIMKING
BOATING

. PATHWAY

FISH | :
INVERTEBRATE
ALEAT
DRINKING
SHCRELINE
SWIMHING

USAGE
" F1lSH

INVERTEBRATE.

. ALCGAE g

DRINKING
SHOREL1INE
SWIMMING
BOATING

N 00 SE

EKIN T 07 BONE TS
o tZ.z9E-02 -
C445CE-04
T 1.74E-D7
4,.31F-12

LIVER:.

EY29E-02, .

L 4e5TE-D4
“2.1GE-07.
5398E-12

DOSE_

““TOTAL EODY *
© 3.48E-03
6e4UE~05

2.14E-08
2eGEE-12

J(MREW PER YEAK INTAKE) D]

1.59E=03
1.67E~04
R.4TE-08
1.27E=11

S THYROID T ieen

T Tpen .
L 1.226-04

1,722t
De 7

(KC/YR4HR/YR)
5

(S R N}
N a
[ e

e
-

4 1.04E-04
T mgppbel2c v B3L22E-12

’ [ Bel4E-DH.
C3.24E-02

1.04E-C4

SL04E=08
T4.34E-02

DILUTION TIKEA(
5.0 25.00
5.0 25.00
5.0 T 25400

006 112.00

. 1.60

1.00

1.00

[SNNS e
PR = e B |

“1eC4E-Ch

he22L-12

604 E~DE T
. 3.EBE-03

HR)

1480E-03

1.064E-04 ¢
3.226~12 ©
8.04E~08

573£-08

2o TUE=~12

1.04E~-04

. 3.22E-12 .
. BeD4E-08 .
 lel6E=02 7 ...

"SHOREWIDTH FACTOR=0,2

© KIDNEY .
1. 14E-02 -
1.15E-04

LUNG

T 4.62E-03 -

5.45E'05
2¢36E=-08
2403E-12
1.04E-04

T 3.22E-12

8.06E-08

 4aTBE=03

R <3 C T
- 1260E-D4
 3e16E-09




LOCATION 1S LGWHSTREAN -

L CATEGORY T,

T PRTHEAY

CFISH U oo
INVERTEBRATE
ALEAE: -
" DRINKIHG'
SHORELINE . 1.4
SWIMIING - 6.8
BOATING . R O
STOTAL - 0 1.450-03

Cee Lt 1.54E-01

B.0KE-11
1e24£-03
1.11E-05

S 1e11E-05
1.58E=01

USAGE (KG/YRWHRZYR)

FISH o 21,8
INVERTEGRATE . 5.2
ALGAE - ,.~... [ oo : Ne0 A s
DRIKE ING S0

- SHGRELIME SG. 0
TUSWINEING - N

- BCATING 100.0

LOCATION. 1S DOWNSTREAN L

CAETEGORY I

BONE

2. THE=03
2.03E-08 -

CHILYTION

SYEAR INTAKD)
2 LIVER

2.42E-01 . °
3410E-03 © -
2.91E-08"
9.82E-11
le24E-03
1.11E-05
1.11E-05 -
2.47E-01

KIDNLY

CTHYRO1D _
8 09E=02

"5.92E-03
L 4eB2E-04
7+ 46E-09
2.30E~10
14 24E-03
C1.11E-05,
1e11E=05
L T.67E-03

TOTAL &0DY .

T l.721=0107

ze27E-03
2.12£-08 .
B.206i-11" ~
1.24L~33
l.11E=-05

©1lellu=05

ll.78L-01

. 9.70E-(9
5.90L=11
le24E-03
lel1E=05
lellE=C5

" T1RECHR) - SHOREWIDTH FACTOR=0.2

740- . T31.00 o : :

7.0 ©31.0C
v 31400

S.8ct-C4

P E.31E-02 -

LUNG

S 2.69E-02
< 3.97E-04 -
© . 3.29E=05

T4470-11
" 1e24E-03
1.11L0-05

. 2.86£-02

RS TS SR
£ 5.71E-03

1.14E-03

S.3.01£-09
5.03E-11

1.24E-03
1.11E-09

. 14116-05
. 8e11E=03

PATHEAY - ’ SKIN
FIsH
INVERTEERAETE
ALGAE
DRINKIUE
SHORELTRE
SuiMrlInGg e 0
EOATING S et
TOTALS ' 1L YLE-RT

2.2;[-05
1e.11E-0H
leBE=-G1

USAGE (KL AYKoHR /YR
i6.7

CFISH .
INVERTERRATL
KLGAT
CRIRKING
SHOREL IRE
SHIRIING
BEGATING

LGCATION 18 DOVWRSTREAH

FhlituhY

FISH

NVEETERRETT
-

)

[F K G NG

T 7.6 o 1S.00
CTen 7400
“7.0 N
7.0 Y B¢
D0 S ES o
_ e DOSIZ_(MREN PER YEAR INTAKE)
LIVEER TOTAL w0DY THYROID “KIDKEY

DILUTION - TINECHR).

Tk
STen

{
RS

Be31E-02
“1.00E=03
" 1.31E-08

6.66E=-11

let€E-03
2.23E-05

3e470L-02 5.60E-03
1.37£-03 T 6eDHIE-C4

Lo leelt-08 S.26E0~09
S TeZ50-11 3.04E<10
Tet6E-03 1e66E-03

T 2.23E-05 2e23E-05
Tl.118-0% "1.11E-0%
1.06E=01 T.75E-03

2e50E-01 6.58E-C2
1. SHOREWIDTH FACTOR=0.2

1ot~ 31 .

7.0°7

T.0

Tal

1e11E-05

ULSE__(MKEH PER YEAR INTARE) __

KIUNE Y
S TeGEE-TZ
BeREE-T4
2eBRE=D5
1.25t -

THYROID
6o UIL-T3
He C3E =04
2e320-05
Te4ol-07

TGIEL ©CDY
Zei4 =02
TelTh-04

L

vT7 -

LUNG -

13e21E-02
4.6TE-04
5414E-09
4 .87E~11
1,66E-03
2e23E-05
1.11£-05
3.436-02

GI-LLI

4 423E-03
“Be02E-04

2.B3E-09
4.98E-11
1.66E-03

223005

1411E-05"
He73E~03

LUNG
S ZeB5E~G2
3.31E-04
G4 TL=06
3.25€-04

GI-LLI
1.64E-03
5401E-04
2e428-06




557E-06 7

CSHORLLINE CESTTE- R PR A ST el =0 TR ooy d A
SKINMING I T ’ 5.57C-06  5.57E-06 5.57L-06 T 557606 Se5TE=C STE-06"
BOATING 0ol . 1.11E-05 1e11E-05° 1+11E=05 ~1.11E-05 1.110-05 1.11E-05 ©~ 1e11E=GS5.
T0T4L N P.06E=-G1 - 2.24E-01 . 3e85(-02 T 6e$2E-03 T7e21E-C2 2e62E=02 2e31E=-03"
L USKGETAKG/YRWMRZYR) OILUTION " - “ TIMECHR) SHOREWICTH FACTOR=G.2 K
FISH "o " S S e o S e T.Dt Tt 31,006 e ’
INVERTEBRATE - . - le ' SR N B W . B e h
T RLGAR . . > Tt Tt 31400 . o el i
~ DRINKIRG ST T 19,000 .
SHORE L INE 7ol 7.00
SKIMMING 7.0 7.00
BCGATING 7.0 CT.00 7 - -
‘LGCATION IS DOWNSTREA® v
CAT L G60KY b n-u sL s
B -4
IR o - o S DOSEL_tMREM PER YEAR _INTAKE)__: .
FATHRAY . SKIN BONE . - LIVER . TOTAL? GODY THYRGID KIDNEY LUNG
FISH - o 2.350-62 3.06E=C2 - 7 - 2.,490L%03 T 1406E-03 8.11£-03 3.30E-03
INVERTEGRATE 3.21E-04 3.26E-04 4,57E=95 7.138=05 "8.24E-05 3.89E~G5
ALGAE 1.250-07 1454E-07 1.52E-06 5.63E-08 4 409E~08 1.68E-08
. DRINKING - L 3.3116-10 4431610 1.50c-18 1.75E-0Y < 2401E=-10 - - 1445E-10
. SHOKE LINE 8. TIE~GT . 7.43E-05 T.43E-05 Te43E=05 T+43E-05% 7.43E-85 74430=-05
SWIMMING L.o o 2.23E~12 L ze.23E=12 2.25L-12 2.23E-12 2,230-12 Ze23E-12
BOATING 0.0 - ' CO5.ETE-CE oo T B.5TE-DE - 5.57t-(8 5V STE-G8 < 5.5T7E~08 5.57E~08
CTOTAL. Ee710-05 2.IYE-02 el GE-G2 2.610-73 1.20E-63 © Be27E~03 3441E-03
USAGE (KG/YRSHR/ZYR) DILUTION - TIHE CHR) SHOREWIDTH FACTOR=0.2
FISH : ; e o Tet Ca31.00 0 RS L
TINVORTEBRATY . 0.1 , 7.C . 3100
CELEAE £.c Tl Tvo- 314000
CRINKIHG 8.0 . : 7.0 19,05
SHURELIKE 2,0 T 76 7405
SKIMEING U - Teli- 7.00
EGATING 0.5 7.t . T7.00-




s %+ TFISH CONSUMETION FOPULATION -GOSES - » » 7 »
' L MANSREMS :

SPORT HARVEST__

T PATHWAY AGE GROUP TUSAGE |0 BONE LIVER - TOTAL -£0DY - THYROID ~'KIDWEY ° ° "LUN& ™ -~ GI=-LLI

" FISK - CATEGGRY I Te60E+G4  Se46E-01  8e5%[-81 64311E=01 "1¢02E=02 "2.87E=-01 9.55E-02 2.02E=02
: FISH P CATEGORY II™ "RGETESC3I  £e8TE~02 1436E~01 5.28E-02 " 1.46E503 74452E-027 1.75E-02 ",2430E-03
i FISH CATEGORY TII “h,14E+D3  1.7BE-01 - 1.%3E-01 3,27€-02 2.41E-03 "6.18E-02 - 2,23E-02 +1.43E-03
4L . FISH TOTAL © . U9.10E+04 B.13E-C1  1.15E+50° 6.97E-01° 1.41E-02 2.94E-01 1.35£-01 - 2.39(-02 -

e LOCATION.  DILUTION  CATCH, . TIRI(HR)-INCLUDES FOOD PROCESSING TIML GF 1.68£+02 HR . POPULATION=1.55E%04
: C7.908400  $.100404  1.5BECR . . S * . : :
(o AVERAGE INDIVIDUAL CGNSUNPTION (KG/YR) CATEGORY 126.90E+05- - CATEGOUKY. 11=5.20£400 . - CATEGORY IVE2,20£+00

Z Tt . . e -
7 S . .

¢

i (
{ L
i .
(
(. {
€ (
( «
{ ¢




-
.

* * *

L cmnthCILL HARVr°T__________A

CEATHEAY CUSHGE . BONE -
FIsH 9.94E+07 . 2.52E400
F1SH 1.16E+07  4.05E-C1
FI1SH . CATECGRY T11 8.04E+067 8.19E-01
FISH - TOTAL ©1.19E+06  3.75E408

LGCATI GN ‘BILUTION  CATCH

7‘drr+ﬁﬂ ‘1558405

EVERACE lNDL\IDUAL (ONSUMDTION (KE/YR)”CATEG

NEPR ousxs,

MOTE-~TOTAL NEPA DOSE INCLUDES SPGRT CATCH

PLINKAY AGE GROUP TUUSAGE - . BONE

FISH CATLGORY I 20G5E+0S - 1446E+00
FISH CATEGUGRY 11 2ot iif+l4 Z.408-01
Flen CATEGORY 111 1.68E+404 Q.P’E €1
FISH TUTAL - 2460405 »2CE+00

FISH CONSUMPTION

HAN=-REM

POPULAT 10N LOSE

e m——— e 3 (IAN NEN)
LIVER ' TOTAL EGDY ™ ThYROID
CB.ULE4 00 24820400 3455E-62
T6.260501  2.43E-91 5, 20E-03
- BeHBE=CG1" 1.50E~01 " &436E-L3
" S. «7E+nn 3e21E4CC TB,p2T-n2

TIHK(HH)-INCLUDES FoCch- P&OC

4&t*0

oRY-l:e.sﬁE+Uc_

LIVER  TOTAL
Ze32E+GO
o6 TE- 11

Se21E=-01

1e65£+400
1.43E-u1l
E.820-02
¢21E400 1.8KEE+00

SSING T

_ CATEGURY 11=5.

"

------—---~-----4-e-—--—-—i—oosc ((AN-REM)

-BODY ‘THYPGID

Zes7€-02
34 3EE-D3
54 57E-03.
3. ZTE-02

1.81E+00 "

KIDKEY . . LUWG
103264005 4440E-01 °

CGISLET -
9e31E-02

2.08E-01  8.05E6-02 "1.06E£-02 :
2.85E-01 : 1.03E-81 -€.57E=-03 - =
6+23E-01 :1410E-01 :

IKE OF 2.40E+02 MR POPULAT]ON 2.03E+07"
. &«
206400 . CATEGORY IV=2.20E+400
CKIDNEY LUNG 61-LLI
FeT5E-01 2.58E-01 S.46E-02
1.22E-01 4.720-62 6.206-03
1.676-01 6.01E-02 3485603,
1.06E+0¢

3.65E-01 Ge47E-C2

~




»oa .LVEFTEBPbTE cowsu:PTlon BOPULATION DOSES  » . x %
: HAN-REY o

"SPORT HiRVEST

PrInedY | BT GROUP T L TUSREE . BONE - LIVER © TOTAL EODY THYROID.  KIDNEY . - LUNG

IRVER © CATEGORY. 1 8.33[+03° 4.52E-03 ‘5.UG7E~03 3. 71E=03 '3.93E-04. ' 1.600-03  6.48E-04 "
INVER 7 % "CATEGORY '11 ~Ge6EE+02° 7.205-04 To58E-04 "3.41E-04  5.52E-05 '2450E-04" 1.17E-04 °
L 1s21E=04

CUINVER 0 TOTAL - L C1.00E4C4 6. TSE-03 ,7.d55 03':,‘i3E-03’ 5.420-04 ‘2;21E¥031.9 22£ oq,£2 18E- 03

|IHVER s+ CATEGORY Ill_”6.97E+U?, S51E-03 1. lbt 03 - 2+84E-04". 9.410-05 -3.56E~04 1.57E-04

LOCATION . LILUTION © CATCH 11mL(nR)-erLqus FOOD PROCLSSING TIME GF 1.68E+UZ HR
' : ToOCESGD  1.00E+04  lephieid o e

CCRAN=REN) S mmmmmdmmmemee R

61-LL1I
1.86E-03
2.00E-04 —

POPULLTIO\ -1e 17TE+C4

" AVERAGE INDIVIDUAL CONSUSPTION (KG/YR) CATEGGRY 1-1.005+uo :CATEGCRY.11:7.5oEf01I;_-,cA1EGORY3dv=3.50£-c;

PO




£
L

# + ‘s IWVERTEBRATE CONSUMPTION FOPULATION DOSLS « v R
o MAN=REM o S : T :

COMMERCTAL HARVEST

- o S f"'_"?"'f“j". -,-"V-Irv--"‘D,QSE‘,“_( HI‘A_!\’-RE_M)_

PATHUAY CoAGE TGROUP USAGE “BONE  CLIVER | TOTAL BobY _TLYROID  KIDHWEY: _LUNG . GI-LLI
INVCR C LCATEGOGRY 1 0 1.44E407 3440003 Jet1E-0G3 2.78E<03  2.32E-04 1.200-03 4.87E-04 1439003

INVER - © P CATEGORY II ° 1.67E+06 S441E<04 5.59E-04 72.56E204" 2o25E-05 "1.88E=04 ~8476E=-05 14500-04 - — (77= 7 =
INVER - . CATEGORY II1 1.21E+4067 1.14E=03 ° L.EB8E-04 72,13E-04 S.51E-05 2.67L~04 1418L=04 9.056=-05 - " - -
INVER - - TOTAL T U 1L TIEADT - 5.08E=C3 0 S.3NE-03 {3.25E-03 3419E-C4 1.660-03 "£.92E-04 1.64E-03

LOCATION - . . DILUTION ~ CATCH TIMECHRYSINCLUGES FOOD PRGCESSING TIME .OF 2.4GE+02 HR 'POPULATIONSZ, 03E+07 ST
: C 7 TeUGE+00 T 140CE#C3 2e40E+C2 e ' - : T -

Mot

AVERAGE' INDIVIDUAL CONSUMPTION (KG/YR) CATEGORY 151.00E+00  CATEGORY 1127.506-01 | CATEGORY.IVZ3.30E-01

_NEPA DOSES -

NOTE--TOTAL -NEFA DOSt INCLUDLES SPORT CATCH

mmmmmemeeen- S e eemeeaaeac[OSE (KAN-REN)===mmmm SSemmmemeeleelee- S : S “i(a

PATHSAY . AGE CRGUP USAGE EURE LIVER © T2TAL RODY THYROID KIDNEY = LUNG -~ - GI-LLI :
THVER CATEGORY I SL1TE+03 4.970-03 S.56E-02 4.08E-03 4+ 23E=04 1476003 7e130-04 2.04E-03 . , L S
INVER - CATEGUEY T1  1.07E+0%  7.920-04 6.78E-04 3.756-04 5.55E-05 2.79E-G4 1.08E-04 2.200-04 . o
INVEK - CATEGORY I11  7.67E+C2 1466E-C03 1.5CE=~G3 .3.3120-04 14GIE-C4 3.91E-G4 - 1.73E-04 1.33E-34 , . v . ‘

IKVER TGTAL . T Ol.10E40%  T.43E-03  T,TEE-03  4.76E-03  Se84E-04 2.43E-03 T 1,C01E-03 T 2.40E-03 - B PSR




- 3

( .- SUPPLILCR-

: . DOSES CHAN=REM) o mm e mmmee e : .
O ey AGE: GROUP . T USAGES  BONE LIVER ~ TOTEL BODY  ThYRGID -. KIDNEY ~ . LUNG - GI-LLI = -
DRINKING = "CATEGOKY I~ * 20 63E+02  14476-C8 " 5.68E=CY *3.86E-09° 10.16E=10 - 1.82E-09 6.83E-10 3.876-10 =~ -
¢ . 0 DKINKING  'CATEGCRY I - 2.56E401 -2019E-09 HBe73E-10 -3.39E-10 1.27E-11 “2.€7E-10 1.126-10  4.34E-i1
-~ " DRINKING  -CATLGORY II1 - 4+6EE+01 1,07E-08 3.03E-09 . 7535E-10" 3.996-11 B.76E-10 . 3s41E-10" 8.B0E-11 ;
_ CCRINKING - TOTal D 3.3RE+02 . 2.76E-C8- 9.79E-T9 4.53E-09 1.6RE-10 2497E-09) 1.14£-05 5,18E-10 -
¢ POFULATIONS1.E0L4 00 DILUTION=1.50E+02 TRANSIT TIMEZ1.U0E+Ce KR (INCLUDING 24 HRwFOR TREATMENT FACILITY) ,
¢ AVEKAGE INDIVIDUAL CONSUNPTION (L/YR) . CATEGORY I 23.70C+02 CATECORY 1152.60E+02° CATEGORY I11122.608+402° -
Cmeee- CUMULATIVE TGTAL=-=-==-
¢ PLTHVAY . AGE GROUP - ~USAGE . "BONE - LIVER . TOTAL B0DY 'THYROID - KIDNEY U **° LUNG 61-LL1 '
DRINKING  CUMUL TOTAL  3.36E402 2.7¢E-06 9.79E-¢9 4.93E-02 1.66E-10 2.97E-09 1.14E-09  5.188-10

HYGROSPHERE "TRITIUM DOS

™

FATHWRY CEGE. GROUP- - " USAGE . T BONE- LIVER  TOTAL B0DY THYRGID  KIDWEY - -~ LONG - GI-LLI : )
VATEK TOTAL + .. 2e20E+05 3.85E-03 3.85E-063 -3.65E-03 -3+ E85E-03 3.855-03 3.850-03 -3.85€-03 ~ T
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TRANSIT .TI

AGE GROUP. &

PRTHWAY ~ © 7 AGE ‘
TOTAL POPUL = -

SHCRELINE ~

CUSAGE ™
L lebEE+OT 7

DOSE (MAN=REM)

,;f'TOTAL;Booy
4el1E-01

4e11E-01

- THYROID -

LGCATION= . 0.2D0 . f%
DILUTION=Z0.7GESD] ‘ TRANS§1>T]HE:Q.QGE+61_HR, L e
- e ru - ‘ uosé(ykw-kgﬁ>‘
PATHIAY AGE GROUP- ) USKGE SKIN TOTAL GEDY - , THYROID
SHIMHING TGTLL POPULT ~ " ° 1.6€6L+% C.0 CHeTRESE D - 3475E-03
LOCATION- S 0.200 :
BILUTION=0. 70Ta01 TEANSIT TIHEZ0.40E+51 HE
' - ' - BOST (MAN-REH)
PETHUAY i AUE'GRGGE> USEGE : éKIN TOTLL~E¢DY' . rHvabiD“
CBGATING 19TAL FOFUL T1e6BE+0T Uot 148RE-03 1.68E-03
. h g




CMRADS BF

« DOSE TO RIGTA +, % %

R, YEAR

Fish .
INVERTEBRATE

T ALGAE
CMUSKRAT

RECCOGH
HERON
pUCK

VINTERNAL
44 BGE

CRILOTI0

Gl

54 19E=02:

T1.63E-01 .
T 2.50E40 D

“1.200-017

1670401

Qe CELHGT

TEXTERNAL
1e09L+0C

2e17E+00

1.98£-03
7.25E£-01

T5.43E~01T

S Te248-01
le8GE+80

M= L 7.00E+00

TOTRANSTT TINES

TOTAL -
BE+00
2E+00

© 1.65E-01

Z.bJE+QU
‘Be63E=01 7
“1.74E+01
Z.66E+00




NUCLID

(- C1H
) 26FE
27C0-
& PEE
’ EBRT
. CO11HAC
G " ZESHK
: 521 1
. s3I 1
( £5¢8 1
55CS 1
S1S8F 1

JTOT AL

£ ..

oGt
S}

N

J

24 .
50 0 .

31
33
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37

25,

CATEGORY 1

(- CATEGGRY 11
' CATEGORY 111
"CATEGGRY 1V €0 T0 1 YEAR OLD)

(SN &N

- — TS 3t N e S W T oo o

(1 TO

- -

RELEASE

- CI/YR

4.69E+12
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2518202
3.07E-61
C1.318-01
114002
L 1%01€-03 7,
=1 0TE=a1-

4. 075-07
1.73E-51

4.46L-01

~i.38F-52

e NOTE GN AGL GROUF:

b

»  COST-REREFIT AMALYSIS

14N-REM DOSE B
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I
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A
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!
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@ TABLE 4A . |
. HOURS AT EACH WIND SPEED AND DIRECTION a
PERIOD OF RECORD: January - March 1987 a

STABILITY CLASS: - A

. E.LE'VATION: _ . 10 Meters

B T ' Wind Speea(mph) at 10m Level
Wind : ' '

Direction 13 a-7 812 - 1318 1924 >24 TOTAL
N 0. 37. 36. 0. 0. 0. 73.
NNE o, 0. 0. 0. - 0. 0. 0.
NE - 0. 0. 0. 0. 0. 0. 0.
ENE 0. 0. | 0. 0. 0.. - 0. 0.
E 0 0 0. 0 0 0 .o
ESE 0. o 0. 0. 0. 0. 0.
SE 0. 1.  .o0. o 0. . o. 1.
SSE 0. . 3. 6. 0. 0. 0. 9.
S 0 11 0. 0 0 0 1
SSW . 0. 0. 0. 0! 0. 0. 0.

- swW 0. 0. 0. 0. 0. 0. 0.
WSW L oo . o0 o0 o 0. an
w 0. 0. ._ 0. 0. © 0. 0. 0.
WNW o 5. o o, o 0. o
NW . 0. 2. 2. 0. 0. 0. 4,
NNW | 0. - 10. 8. 0. - 0. 0. = 18
VARIABLE | |

Total 1 56, . 52, 0. 0. 0. 109.

Periods of calm (hours): g
Hours of missing data: 0

. %In the table, record the total number of hours of each cal‘egdry of wind direction for-each

calendar quarter. Provide similar tables separatély for each atmospheric stability class and
elevation. S ' '

1.21-20



o TABLE 4A ¢
&+ HOURS AT EACH WIND SPEED AND DIRECTION 3
~+ PERIOD OF RECORD: January - March 1987 -

STABILITY CLASS: - 3

ELEVATION: ~ - 10 Meters“

- Wind Speed (mph) at 10m Level
. Direetion 13 a7 812 - 1318 1924 >24  TOTAL
N 4. 25, 15. 3. . 0. o. 47,
NNE ETEY 2. 0. 0. 0. 4.
NE 0. 0. . . 0. . 0. | 0. » Q. 0.
ENE o 0. - o. . 0.  o. 0. . o.
E 0 0. 0. 0 0 0 0
ESE 0. 0. 0. - 0. 0. o 0. 0.
SE ‘1.. 0. 0. - o. | 0. 0. L.
SSE 0. 1. 4. - 0. 0. o 5.
S 0 4 0. 0 0 0 4
SSW 0. 1. 0. 0. 0. 0. L.
oW . 0. 0. 0. . o. 0. 0.
wswW o, 2. 0. o o o &
W : 1. | 2. - 0. 0% 0. 0. 3.
WNW IO T 0. o 0. 3.
NW 0. 6. 3. o. 1.  o. 10.
NNW .. Ca s 2. 0. .o o, 15,
VARIABLE |

Total 11 s6. 27, 3. 1. o, 987

Periods of calm (hours): g
Hours of missing data:

g -3 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



o ' _ . - TABLE 4A o . .
~% +  HOURS AT EACHWIND SPEED AND DIRECTION3
. PERIOD OF KECORD: January = March 1987

. 5 ~STABILITY CLASS: - C . .

ELEVATION: . 10 Meters
' — : W‘ind,Speed (mph) at 10m Level

Wind : ) .

Dieion 13 47 812 @8 1924 > TOTAL
N 0. . 21. 12. 3. 0. 0. 360
‘NNE 2. 1. 2. 1. 0. 0. 6.
NE 0. o, 1. 0.  o. 0. 1.
ENE 0.  o. 0. 0. 0.  o. 0.
E o0 0 0. 0 0 0 0
ESE 0. - - o. 0. 0. 0. 0. 0.
SE | o 0. 0. 0. 0. - 0. 0. 0.
SSE . o. 5. 0. 0.  o. 0. B
S 1 7 0 0. 0 0 8
SSW . o 0. o . o 0. 1.
sw 1 0 2. 0 0. 0 3
WSW 0 0. 2 0 0 0 2
W 1 5 2. 0 0 0 8
WNW 0 8. 4 0 0 0 12
NW 2. 7. 4 0. o 0. 13.
NNW 0. 6. 65 1. 0. 0. 13.
' VARIABLE

Total =~ = g 60.  35. - 5. 0. 0. 108.

Periods of calm (hours:): '0_
Hours of missing data:

.. 2 In the,table, récord the total number of hours of each category of wind direction for each
» calendarquarter.” Provide similar tables separately for each atmospheric stability class and
elevation. _ ‘ A :

1.21.20
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TABLE 4A

. PERIOD OF RECORD: January - March 1987

_STABILITY CLASS:: - D

HOURS AT EACH WIND SPEED AND DIRECTION @

" ELEVATION: 10 Meters.
- | Wind Speed {mph) at 10m Level -

Wind : . .
Direction 13 47 8-12 1318 19-24 >24 TOTAL
N 24, 154, 101. 23. 2. 0. 304.
NNg 30. 97. 71. 18. 0. 1. 217.
NE 15, 19. 1. 0. 0. 0. 35,
ENE 11. 1. 0. 0. 0. 0. 2.
E 1. 0. 0. 0. 0. 0. 1.
ESE 2. 0. 0. 0. 0. 0. 2.
SE 1. 0. 0. 0. 0. 0. L
oSE 8.  16. 13. 3. 4. 0. 4h.
S 16. 15. 3. 0. 0. 0L 34,
SSW 3. 5. 2. 0. 0. 0. 10.
SW 5. 4. 1. o 0. o. - 10.

Wsw 5. 12. 2. 0.. 0.  ‘o. 19.
W 12. - 47. 5. 1. 0. 0. 65.
. WNW 5. 38. 34. 2. 0. 0. 79.
NW 6. 59. 63, 13. 0. 0. 141,
NNW 13'.- 58. 40, 0. 0. 0. 111.
VARIABLE - | |
' Total 147, 525. 336,  60. 6. 1. 1075
- Periods of calm (hours): g - : ’ .

Hours of missing data: ! 0;)

2 In the table, record the total number.of hours of each category of wind direction for each -

elevation.

e calendar quarter. Provid

1.21:20

e similar tables separately for each atmospheric stability class and :



: . TABLE 4A | .
AT ' ' HOURS AT EACH WIND SPEED AND DIRECTION 3@

& pémoo OF RECORD: January —'iM.arch 1987.

~ STABILITY CLASS: . E

. ELEVATION: | Moters’

- T : Wind Speed {mph} at 10m Level -

Wind R - . e
Direction S8 47812 1318 . 19-24 >24 TOTAL
N . 34, 41, 4. . o. 1. 0. 80.
_ NNE | 46. 3. 2. oo 2. 0. 87.
NE 40. - 27. 0. 0. 0. 0. 67.
ENE o15. 3. 0. o o | 0. 18.
E 9. - 1. 0. 0. 0. 0. 10.
ESE b o 0. 0. 0. o b
SE - 13, .'o; 0. 0. o o0. 13.
SSE . 19. © 10. 2. 0. 0. 0. . 3L
s 3. 1L 2. 0. oo 0n 49,
SSW 20, 7. - O. 0. “o. 0. 27.
SW . s. o 0. 0. 0.  18.
wsw . 9. - 2. o. 0. 0. = 0. 11.
w - 16. 0. 0. o 0. . 0. . 2.
| WNW 9. 19. 1. 0. 0.' . 0. 29.
NW | 12, 24, s 1. 0. o 45.
NNW 13. 16. I U T VSRV
VARIABLE ’
*_ Total 308, 213. 26. . 2. 3. 0. 552.

- Periods of calm (hours): ‘1
Hours of missing data: {0

. a ln_.the_.table,.record the total number of hours of each category of wind direction. for eaéh IRE
calendar quarter.-Provide similar tables separately for each atmospheric stability class and
- elevation. ) ) ' : ' ’ '

1.21-20



" - . .-bTAB_LE4A& . N
. HOURS AT EACH WIND SPEED AND DIRECTION 2
PERIOD OF RﬁCORD:. “January & March 1987
. STABILITY CLASS: ~ F.i |

ELEVATIQN: f 10 Meters .

A Wind Speed (mph) a1 10m Level
pond 13 ‘ll 812 1348 1924 >24 TOTAL
N Cw. o, 0. 0. 0. 0. 14.
NNE 37. 6. 0. 0. 0. o 43,
NE 29,  12+. T N N T
EN’E 6. 0. 0. 0. 0. - 0. 6.
E 1 0 0. 0 0 0 1
ESE s o 0. 0. 0. 0. 3.
SE 6. o0 0. 0. 0. 0. 6.
| SSE. 4 0 0 0. 0 0 4
S 11 1 0 - o. 0 0 12
- SSW | s 0 0 0. 0 0 5
sw- 6 0 0 0. 0 0 6
wswo 8. 0 0 0. 0 0 8
v 4. 0. 0. 0. 0. o 4.
WNW 3. 0. 0. - o. 0. 0. . 3.
NW T 0. 0. 0. 0. o 3.
NNW 4 0 0 0. 0 0 4
VARIABLE
Total 144. 21. 1. o. 0. . 0. 166.

Periods of calm (hours): 2.
Hours of missing data: (0>

% 1In_the table, record the total number of hours of each,category of wind direction foreach. !
.. -calendar quarter. Provide similar tables ‘separately. for each atmospheric stability ‘class and - . -
- elevation. B ' : : ‘

1.21-20



| . . TABLE4A o
e HOURS AT EACH WIND SPEED AND DIRECTION 3

“ PERIOD OF RECORD: January - March 1987

+-. STABILITY CLASS: - G

" ELEVATION: o 10 Meters
. . ' . Wind Speed (mph} at 10m Level

Direction Co13 4_1 812 1318 1924 . >24 TOTAL
N 9. 0. 0. o 0. 0. . 9.

NNE 12. 0. 0.. . o. 0. 0. 12.
NE 14. 2. 0. 0. 0. 0. 16.
ENE 1. _ 1. 0. ~  o. 0. 0. 2.
E | 0 0 0. 0 0 0 0
ESE o o, 0. . 0. 0. 0. 0.
sE oL o 0. 0. 0. 0. L.
SSE L 0. 0. 0. 0. o 1|
S 2. 0 0 0. 0 0 2
SSW Y IR N o.'_ 0. 0. 0. 3.
SW- T 0. 0. 0. 0. 0. 1.
wsSw 1. 0. . 0. 0. 0. 0. 1.
w L o.' © 0. 0. 0. 0. 0. 0.
WNW : ,‘o.. A 0. 0. 0. . 0. 0. 0.
NW 0. 0. 0. 0. 0. 0. 0.
NNW 1. 0. 0. 0. 0. 0. 1.
VARIABLE ' |
Totl - 46. - 3. 0. 0. o 0. 49,

Periods of calm (hours): 0
Hours of missing data: 0

iy men <2In.the table, record the total number of hours of each category: of wind direction for each 5
. “calendar quarter.- Provide similar tables separately for each atmospheric stability class and
' -. elevation. : ' : o '

1.21:20
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'+ HOURS AT EACH WIND SPEED AND DIRECTION

TABLE 4A

PERIOD OF RECORD: April - June 1987

.. STABILITY CLASS: - .

Periods of calm (hours): 0
Hours of missing data: 2

ELEVAT|ON= 10 Meters
R - Wind Speed (mph) at 10m Level
Diwion 13 47 812 . 38 e > TOTAL
N 12. 41. 10. 0. - o. 0. 63.
NNE .. 9. 4. 0. 0. 0. 17.
NE oL 5 4. 0 0. 0 10.
ENE 1. . s, 0. 0 0. 0 6.
E | 0. 1 0. 0 0. 0 1.
ESE 0. 0. 0. 0 . 0. 0 0.
SE 1. 1 . 0. 0 0.. 0 2.
SSE 7. ' 33, 9. 0. 0. 0 49.
s 11. 36 17. 0 0. 0 64.
- SSW s s, 7. 0 0. 0 30.
- SW . o 3 22. o;~ 0 0. 0 25.
wsw 3. L 0 0. 0 18.
W b 22, 1. 0 0. 0 27.
WNW S 6. 104 0. 0 0. 0 16.
W 7. 19, 9. 0 0. 0 35.
NNW. 10 . 0. 0 0. 0 26.
VARIABLE
Total o 78. 249. 62. 0 0. 0 389,

... 31In 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 -
"5 ‘elevation. S ' ‘ ‘ :

1.21220
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.\ | 'I"ABLE aa 3 . '

R " HOURS AT EACH WIND SPEED AND DIRECTION 3

' PERIOD OF RECORD: April - June 1987

. ‘.»;STABILITYVCL-A;SS: B
ELEVATION: 10 Meters
. Wind Speed (mph) at 20m Lovel
N 2. s 0. o ' 0. o. B 6.
NNE 3. | L . A‘4. o. 0. 0. 8.
NE s 2 o o o 8.
 ENE L s o 0. 0. 0. 4.
E 0 1 0 0. 0 0 (1>
ESE o 1. o 0. 0. 0. 1.
SE - 7. 0. 0. 0. . 0. 7.
SSE _ 3. 9. 1. 0. 0. . 0. 13.
S | 5 o 1 0. 0 0 15
SSW 3. 2. o, 0. . 0. o, 5.
Sw 22 1. 0. o 0. 0. . 3
wsw 1. 1. 0. 0. 0. 0. - 2.
w BN 2. .o 0. 0. 6.
WNW - o. 1. 0. 0. 0. o 1.
NW 0. s 1. o 0.  o. 5.
NNW 2. 10. - o. 0. 0. 0. 12,
VARIABLE
Total 33, s4. 10, 0. 0. . 0.  97.

Periods of calm (hours): 9»/1
Hours of missing data: 2/

. .21In 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



‘ . TABLE4A ¢
# - . HOURS AT EACH WIND SPEED AND DIRECTION 3
¢ PERIOD OF RECORD: April - June 1987

_ STABILITY CLASS: ¢

ELEVATION: . 10 Meters

‘ | Wind Speed (mph) at 10m Level

Diectn 13 47 812 138 1920 > TOTAL
N s 8. 2. 0., o 0.  -15.
NNE 3. s 4. 0. - 0.  o. 12.
NE 0.  3._ 4. o, 0. 0. . 7.
ENE L. 0 oo 0. 0. 2,
E 5 3 0. 0 0 0 8
ESE s, 0. . o 0! 0. 0. 5.
SE &. 0. 0. 0. 0. 0. 8.
SSE L. s, 2. o 0. 0. 1.
S 10 | 13 | 1. 0 0 0 24
SSW. 6. -7. 1. 0. o 0. . 14.
W 4, 0. . 0. 0. 0. o 4,
wsw -  1‘. o 3. 0. 0. ot 0. 4
W = 3 1. 5. 0. 0. - 01, 0. . 6.
WNW 0. 1. L. 0. 0. 0. 2.
CNW 2. - 1. 0. | 0. B 0. - 0. " 3.
NNW 1. 2. 0. 0. . o. | p'. 3.
VARIABLE ) | |

Total 63 57. 5. o. 0. 0. 135.

Periods of calm (hours)':o
Hours of missing data: - 2y

21n the. table, record the total number of hours of each category of wind direction for each ™y -
calendar quarter.  Provide similar- tables separately for each atmospheric stability class and- -~

. elevation...

1.21-20
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‘ | V>T.AB',LE4AVJ .

# < HOURS AT EACH WIND SPEED AND DIRECTION 2

PERIOD OF RECORD:  April - June 1987

STABIrLlTY CLASS: . D

. ELEVATION: o 107Meters
B Wilnd Speed (mph) at 10m Level
Wind . Lo ' . : .
' Dire;tion 12 ﬂ 8-12 . 1318 1& 2_2_4. : TOTAL :
N 35. ss. 13, 3. 0.  o. 106.
NNE 50, 113. 34. 0. 0. 0. 197
NE | 53, 53, i o o 0. 110.
ENE 39. o1, 0. 0. 0. 0. 0.
E . - 40. - 3. 5. 0. 0. 0. - 48.
© ESE 6. 1. 0. 0. o0 o 37,
" SE s .6.' 0. 0. 0. . 0. 42,
SSE 29, 25. 5. o, " o. 0. 59.
s | 33. 65. 3. 0.  o. 0. - 104.
- SsW . Lo 0. 0. 0.  32.
S 0. o o o 8.
wsw 8. 4 0. 0. o o 12,
W 3. 5. 0. i o 0. 0n. . 8.
VWNW 3. 7. 3. | 0. o. 0. . . 13.
NW . 1. 4. o 0. 0. 2.
W w22 0. 0. 0. 0. 36
VARIABLE | | |
Total 415. 399, 71. 3. 0. . 0. 888.

Periods of calm (hours): 5
Hours of missing data: /20

.... 2 In, the table, record the total number of hours of each category: of wind direction for each S

- calendar quarter. Provide similar tables separately for each atmospheric stability class and
< . elevation. . _ ; . .- . i

1.21-20



| ® taeesa . @
« HOURS AT EACH WIND SPEED AND DIRECTION 2
" PERIOD OF RECORD: april — June 1987 ) |

.STABILITY CLASS: -

ELEVATION: 10 Meters
| . .. Wind Speed {mph) at 10m Level.
Wind ’ ' : .
Direction 1_:3_ ﬂ ﬂ?_ . ?ﬂ % . ﬁ . TOTAL_
N 16l 6. . o. 0. o, 0. 32,
NNE 2. - 27, o2 0. 0. 0. 71.
NE ' 42, - 7. 0. 0. o 0. 49.
ENE | 23, 1. - o, | o»-.'_ o 0. 24,
E 20 3 0. © 0 0 0 23
“ESE. 6. 2. o, o 0. . o. 0.. 18.
SE Y 20 0. 0. 0. o 25,
SSE . 1. 1. v ;“_o,' o 0. 37,
S 32 23 1. 0. 0 0. 56
ssw o 8. 2. o . 0. _ 0. o 20.
sWw. 1 1. 0. . 0. . ro. 0.  13.
wsw 12, . 2. o, 0. 0. o 14,
W s 3. 1. 0. - o. 0. - 12.
WNW | 1, 4. o 0. 0. 0. . 1s.
NW S A 0. 0. 0. 11
NNW . 3. 6. 0. 0. o0 0. 9.
VARIABLE |
Tol 305 119. 5. 0. o 0. a9,

Periods of calm (hours): 8

Hours of missing data: 20

« .-, 2 In the table, record the total number of hours of each categdry of wind direction for each--§ :
. ~calendar quarter. Provide similar-tables-separately for each atmospheric stability class and' . -
", elevation, : o S ‘ '

1.21-20



' TABLE4A |
HOURQT EACH WIND SPEED AND DIREqION a
. PERIOD OF RECORD: Aprll - June 1987
N STABILITY CLASS: - Fo

i"ELEVATlON j 10’M‘eters

“Wind Speed (mph) at 10m Level

Direction 13 e 812 13_18 ' % 12'1 YOTAL
N 7. . 0. 0. ) 0. 0. -b., 17.
NNE 2. 5. 0. 0. o. 0. 47,
NE 29. 1. 0. - o 0.  o. 43,
ENE 55. 0. 0. 0. 0. 0. 5.
E 4 0 0.” 0 | 0% 0 4
ESE EER T 0. o 0;: ﬂ T 0. 0. . 3.

SE o2, o, v_{o.’t“' 0. o 0. 27
SSE . 10. 1. 0. 7uo.f oo oo ' 11,
S . 21 3 0 0. 0 0 24
SSW 7. o  o. o 0. 0. 7.
SW 4. 0. 0. 0. 02 0. 4.
WSW 2. 0. o 0. 0. o 2.
W ’ 1. 0. 0. 0. -~ 0z  o. 1
WNW 3. 0. 0. o, o 0. 3.
NW 3. - 0. o 0. 0. 0. 3!
NNW 6. 0. o. 0. 0. 0. 6.
VARIABLE ‘

- Total 159, 23. 0. . 0. 0. 0. 182.
Periods of calm (hours): 2 - ‘ .

Hours of missing data: .o~

3 I the table, record the total number of hours of each category of wind direction for each
calendar quarter. Provide: snmﬂar tables separately for each atmOSphenc stabnllty class and
*. elevation. . o . - .

12120




TAB LE 4A

HOURQT EACH WIND SPEED AND DIREGION a

- ‘PERIOD OF RECORD: Aprll -~ June 1987

smmurvcmss: e

- 'ELEVATION: - " 10 Meters

. Wind. Speed (mph) at 10m Level _
Wind L N ' - ' i
Direction - . 1-3 4.7 . 8 12 13 18 19 24 . >24 TOTAL "

e . —— . — —n ——— . ep—

N 1.. o0 .o." 0. 0. 0. . . 1f
NNE 9. 6. 0. . o0 0. 0. 15
NE 7. 1. 0. o. 0. 0. . 23/

ENE 1. 0. - .~ 0. 0. 0. 1l

ESE 2. 0. 0. 0. 0. 0. .. 2.
SE 1. 0. 0. o, 0. 0. 1.

SSE L, 0. 00 00 o0 o ob T 1l

SSW - ‘.O.j 0. 0. . 0. ) ﬁo. 0. Ao_.:
W 1. 0. _. ‘0," S o. . o 0. 1.
WSW 0. o I T o, o
W - o, 0 - 0. o .o, 0. _ o.
“WNW 0. 0. o o 0. - 0. . o
NW R 0. - 0 0. 0. . 0. - v
NNW 0. 0. . ‘ 0 0. 0. 2 0. 0.
VARIABLE | | |

Total 25. . 22, 0. 0. - 0. 0. 47,
Periods of calm (hours): S : ' T
Hours of missing data: R

2 In 'the table, record the total number of hours rof each category of wind direction for each

calendar quarter. Provide snmnlar tables separately for each atmosphenc stabxhty class and‘

-fu.:-elevatlon _ - T T e
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August 31, 1987

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

SEMI-ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT

F - REPORTABLE CHANGES

TO THE PROCESS CONTROL ROOM (PCP)

OFFSITE DOSE CALCULATION MANUAL (ODCM)

AND RADIOACTIVE WASTE SYSTEMS

G - REPORTABLE ITEMS

THE RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

H - UNPLANNED RELEASES

FIRST HALF - 1987




August 31, 1987

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

Reportabie Changes

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 1st half of 1987, there were no changes made.

Offsite Dose Calculation Manual (ODCM)

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), the following information is submitted.
As previously reported, one change added Section 3.4 on contractor
quality assurance stating the vendors' commitment to quality control.
Also, pages 21 and 22 of the ODCM were revised merely to correct typos
which did not in any way change the original intent. A copy of these
changes are attached, (pages 21, 22 and 34 of the ODCM), as per 6.15.2
(12). The copies have been stamped, approved, revised, and dated by
SNSC, only as required per 6.15.2 (1C).

Radioactive Waste Systems

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



August 31, 1987

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

Reportable Items

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
specifications, 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. Engineering has been underway to
provide this capability. This new flow measurement equipment is
expected to be operable by the end of the 1987 Refueling Outage.

Radioactive Gaseous Effluent Monitoring Instrumentation

The Waste Gas Hold-up System Explosive Oxygen Recorder (ALARM) -
Monitor, Table 3.9-2.2B of the Technical Specifications has been out
of service and inoperable in excess of thirty days. This recorder is
obsolete equipment. Currently, a temporary manual sampler box is in
place for manual samples to be taken. It is being replaced by new
instrumentation and should be in service by the end of 1987, under
Project #IP-30783.



August 31, 1987

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

Unplanned Releases

Unplanned Liquid Release

During this reporting period there were no unplanned liquid release.

Unplanned Gaseous Release

{

During this reporting period there were no unplanned gaseous releases.
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=" 'OFFSITE DOSE CALCULATION MANUAL (ODEW)

DRextw Dose rate to skin from the ithnuclide
o - noble gas bets and gamma radxatlon
mRem/sec. J - »

Lt The skin dose'fettor'due to beta
emmxslons frocm noble gas radlocucllde
[mrem- m’/C1 sec. ] - ‘

Mi ’.The air dose factor due to gamma -
emissions froa roble gas radionuclide
"i° [mRad- m’/t. ‘SeC. ]

1.1 ~ Conversion fact.r. for Mi. from nrad to'
‘ . mRem. _ :

/@ . :' Ae defined.ache.
Q, ‘ _’As-de{ined above.

The dose rate contribution of this release source -
"shall be added to all other simultaneous gaseous
release SDurces, if any, to determine overall Total
+ Dose. Rate-to the Total Body and Skin form noble gas
effluents. ‘

-Determining the Rad1oxod1ne and 8 Day Partxculate Duse Rate to
'-any Urq_n from Instantaneous Saseous Releases

'Technical Specification_3.9.9.1.aj(u) limits the dose rate from

‘radiociodines and particulates with half lives greater than 8

days to 1,300 area/yr to any argan. The following calculational
method is provided for determining the dose rate from radio-

~iodines and particulates. It is based ‘on NUREG- 0133, November,
_1978 Sectlons 5 2. 1, and 5. 2 1.1 through S.‘.l 3.

'The 1n{ant is the controll1ng age group for the cuntamxnated
tarage/cow/ailk pathway. There is no controlling age group for

the ground plane deposition pathway. Children is the controll-.
- ing age group for the inhalation pathway. These three pathways

are the only ones considered for instantaneous releases. The .
table of P,’'s are the highest dose conversipn factors 4rom

the &,_seignges for_each pathway, for ali .age groups, 4or )

eacn organ. The Iung tera (X7@)" DéﬁIefed ‘and (u/@) values are
tased on historical meteorological data. . Only those nuclides
_ that appear on Table 8 4 uxll be can51dered.' The equations are:

APPROVED
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Iﬂg\?@ PGINT UNITS Ho's } & 2 .

v
<
e . OFFSITE DOSE CALCULATION MAKUAL (DDCH)
lnhalation Pathway
EQUATION 2,3-1  ®R1%aDP, = §  Pi. (UDyp 0,

3

Bround Plane Depositipn Pathway

EAUATION 2.3-2  ®*J1480P. = §  Pi, (D/Q) O,

)

Contaminated Forage/Cow/Mitk Pathuay

EQUATION 2.3-3  ®S13pDP, s ¢ Pi, (/@) 0,

g

<. Iotal Dose Rgte Froms 138DP.

EOUATION 2.3-4 DR a  ®aILBDP,
where: :
t - The organ of interaest for the age group of
~interest. '
z All the applicable pathways..
®8158DPa Dose rate to the organ for the age group oé

«interest $4roca indinés and B day particulates
via the pathway of interest ia larewn/yrl.
- DRy Total dose rate to organ {ros all applicable
pathways for the age group of interest in
forea/yrl.
i Tha dose factor for nuclide (i) 4or orgen

for the pathway specidied [units vary-sae
tahles].

(0/9) A long taera O aver O - a dactor with uanits
1/n2 which describes the depasition of
particulate catter froms the pluae at a point
‘down range froa the sourcae. It can be thought
of as the part of the closd that will fail oul
and deposit over ore square aeter of groung.

’




3.4

APPROVERN

INDIAN POINT UNIT NO. 2

OFFSITE DOSE CALCULATION MANUAL “(DDCM) .

é

of food (eg, milk). Data cobtained fros the latest land use.
census (Tachnical Specification 3.12.2) should be used to
determine locations for evaluating doses. Also, the results
ot the Radiological Environmental Honitoring program will be
included in determining more realistic doses to these real
pecple by providing data on actual seasured levels of radio-
activity and radiation at locations of interest.

Contractor Quality Assurance Program

The vendor maintains its own coaprehensive quality assurance

program and has made a cosmmitment to quality control. @Guality
assurance requirements specified in 10CFRS50 Appendix B and
Regulatory Guide 4.15 were met by the quality assurance program
at Tl. This progras included stability, operational, and
accuracy checks throughout the analysis procedures.

Checks were performed on analytical equipmsent using standards
to monitor the stability and reproducibility of counting
instrusents. Operaticonal checks were perforsed by laboratory
personnel. Accuracy checks were perforsed by laboratory par-
ticipation in the Environmental Protection Agency (EPA) and
other laboratory intercosparison prograss and by saintaining
equipment calibrations with standards from the National
Bureau of Standards (NBS), Asmershaam, or IAEA.
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