EFFLUENT AND WASTE DISPOSAL

SEMI-ANNUAL REPORT

3rd & 4th Quarter 1984

FACILITY: Indian Point Station (Units 1 and 2)

LICENSEE: Consolidated Edison Company of New York, Inc.

This information is prbvided per l1O0CFR 50.36a (a) (2) with the guidance
. of Requlatory Guide 1.21 Rev. 1. " The numbered sections of this part of
the report reference corresponding sections of the subject Regulatory
Guide, pages 1.21-10 through 12. The New York Power Authority has chosen
to issve a separate semi-annual report. This Semi-Annual Effluent and
Waste Disposal Report for Indian Point Units 1 and 2 covers discharges
for the third and fourth gquarters of 1984.

A. Supplementsl Information

1. Regulatory Limits

Indian Point Units 1 and 2 are presently subject to
specifications on radiocactive waste releases that are set
forth in Sections 3.9 and 4.10 of Appenrdix A to Facility
Operating Licenses DPR-5 and DPR-26 entitled "Technical
Specifications and Bases". The "percent of applicable
limit" reported in Table 2A of this document, is the
applicable calendar quarterly dose 1limit specified in the
Technical Specifications.

2. Maximum Permissible Concentrations

a. Fission and Activation Gases

The quarterly dose limits stated in the Technical
Specifications (TS) and the calculated potential doses
have been used to calculate the percent of technical
specification limit.
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Waste Disposal (cont'Qd)

Iodines and Particulates

The applicable calendar qguarterly dose limits for
Jodine~131 and particulates with half-lives greater than
8 days in Section 3.9.B.4.a(i) of the TS have been used
as the maximum permissible concentrations for the purpose
of calculating the percent of technical specification
limit in Table 1A of this document.

Ligquid 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 qguarter.

The first and second quarter continuous releases are for
Units 1 and 2 only. The batch releases discharged
through the'common site liquid waste processing facility
have been apportioned according to the volume transferred
from the respective units to that processing facility.

The tritium limit has been established in the same manner
as the other isotopes in liquid effluents. A derived MPC
of 2x1074 wuCi/ml for dJissolved 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 third
guarter was .0199 Mev/Dis. for ﬁr and .174 Mev/Dis. for
f; . The corresponding values for the fourth quarter
were .0348 Mev/Dis. and .152 Mev/Dis., respectively.

Measurements and Approximations of Total Radiocactivity

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 isclated
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.



ET

Lt B i 2 B S e LA SR 2 B AR L S LA R e Tkt a8 s ek e 0TI L A R U LT

O S 1

e e o s i e et i e et s o
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Vapor containment ventilation discharges have been generally
treated as batch releases. At least one complete isotopic
concentration analysis of containment air is performed per
month 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.

Iodines and Pérticulatés

Iodine~131 and @particulate releases are quantified by
collecting a continuous sample of ventilation air on a
potassium-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 proportional composite 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 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
Specifications. This concentration data is combined with the
volume discharged to calculate the total activity discharged.
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6.

BATCH RELEASES

Liquid
Number of Batch Releases

Total Time Period Batch Release
(Min)

Maximum Time Period Batch Release
(Min)

Average Time Period Batch Release
(Min)

Mipimum Time Period Batch Release
Average Stream Flow (cfs)

Gaseous

Number of Batch Release

Total Time Period Batch Release
(Min) '

Maximum Time Period Batch Release
(Min)

Average Time Period Batch Release
(Min)

Minimum Time Period Batch Release

ABNORMAI, RELEASES

a. Liquid - None

b. Gaseous -~ None

1984

3rd Qtr.

30

6,236

583

208

60

32,950

25

392,661

10,080

15,706

45

45

4,343

215

97

15

37,050
90

33,390

12,685

371

34
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EFFLUENT AND WASTE DISPOSAL

SEMI-ANNUAL REPORT

B - GASEOUS EFFLUENTS

SECOND HALF - 1984
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EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT ( 1980 )

GASEOUS EFFLUENTS—-SUMMATION OF ALL RELEASES

Unit Quarter Quarter Est. Tota
Esror, %
3rd 4th
A. Fission & activation gases
‘ ‘ -
1. Total release Ci_ f2.13E1]3..227 E2s .o E?!
2. Average release rate for period uCifsec | ».¢69 E_z 4-417 E 3}
3. Percent of Technical specification limit % N N.A.
B. Todines
I. Total iodine-131 Ci ¢3.7 E.ajea.a E.d c.q E,
2. Average release rate for period uCifsec | 4.7 Esls.s Es
3. Percent of technical specification limit o N.A. N.A.
C. Particulates
1. Particulates with half-lives >8 days *Ci 1.a8 E .l 1. 3E4) 5.0 E,
2. Average release rate for period uCifsec | 4,86 E o] 1. g0 E.
3. Percent of technical specification limit % N.A. N.A.
4. Gross alpha radioactivity Ci 24 Eglz2es Ey
D. Tritium '
1. Total release ~_Ci 5.9 E-s| 1. 54 Ea]ls5 .0 Eq
2. Average release rate for period uCifsec 7. 47 E-2l'1. 9s E_y
3. Percent of technicalspecificationlimit- . | —— % | . N.A.
1.21-14
Ry e




tADLE 1D

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT { 4, )
GASEOUS EFFLUENTS—ELEVATED RELEASE

CONTINUOUS MODE BATCH MODE
Nuclides Released Unit Quarter Quarter Quarter Quarter
3rd 4th 3rd i

1. Fission gases
krypton-85 Ci E | s8.c6 E2f\ . E . E
krypton-85m “Ci E E [\ E . E
Krypton-87 G E E L E|\ E
krypton-88 Ci E .. E [\ E \ E
xenon-133 - Ci E 1.6 E1] \ E \ E
xenon-135 Ci . E 6.18 E o . \ E .\ E
xenon-135m Ci ‘E E .\ E .\ E
xenon-138 Ci " E E . \E \E

Others (specify) Ci E . E . \E \E
TRITIUM (H3) G lg.mE2ls.mmEz]l . E . E

- Ci E E :) .
unidentified Ci . E . E . E £
Total for period Ci 6.75 E-2J2.2E 1} . E E
2. lodines
iodine-131 . Ci 23.0 Ealpa.a Eal\, E . E
iodine-133 Ci - L4645 E_4 L6+ 7 E_ -\ E .\ E
iodine-135 Ci Jzi .5E 3. 2 Ed . NE -
Total for period .: - G Y,.1.5 Eglzo0, E5 . E E
=————3" Particulates _

_strontium-89 G E E E \ . ;—1 :
strontium-90 Ci . E 1 . ET\N. E}\. E
cesium-134 Ci 6 .06 Ex6[ 9. 11 E6] )\ E \ E
cesium-137 -Ci 2 - 83 E-s 6+ 21 E-5 .\ E \ E
barium-lanthanum-140 Ci E . E . \E . \E
1RON-55 Ci | 1.4E6fs5.79E7] . E . _\E
CORALT-58 Cl . T E . E E‘

COBALT-60 Ci- | 3.50E:] 6.t Es E\ E
NICKEL-63 Ci E | o gE_; E E

1.21-15
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TABLE 1C

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT { 1gs )

GASEOUS EFFLUENTS—GROUND-LEVEL RELEASES

CONTINUOUS MODE BATCH MODE
Nuclides Refeased Unit Quarter Quarter Quarter Quarter
3rd 4th 3rd 4th
1. Fission gases
krypton-85 Ci . " E E 7-76 E ol 1. 50 Eg
krypton-85m - Ci _ E E . E E
krypton-87 Ci E E E E
krypton-88 Ci _E E . E . _E
xenon-133 Ci E E 1.36 E 1] 3.00 E 2
xenon-135 Ci E E . E . E
xenon-135m Ci E E. E |. E
xenon-138 Ci . E E E E
Tritium - (H3) Ci s.26 E 1| 1.50 E o E E
- Ci . E - E E E:
Ci E E E E
unidentified Ci . E . E . E . E
Total for period Ci 5.26 E .1 1.50 E‘of2.13 E-1} 3.00 E
2. lodines
jodine-131 e | Ci ¢37 E-1j24.2 Es E |\. E
jodine-133 =~ " T 'Ci 456 E-aler1.s Es] O\ E .\ E
“jodine-135 Ci 21-9 E _3lz6.6 E_g . @ W
Total for period Ci Zi.y E slear E5| . E . )
3. Particulates
strontium-89 Ci . E E E . E
strontium-90 Ci E | E N\ E [\. E
cesium-134 T Cic ‘121 E sl 1.09 E -3 \ E \ E
cesium-137 Ci- | 3.38 Es]s5.87 E_s] .\ E .\ E
barium-lanthanum-140 -Ci ' E . E . \E .\ E
COBALT-58 Ci .. E 5 .06 E-e . ‘E . ‘\E
COBALT-60 -Ci 2-98 E.slg.13 Es ~_ B :
IRON-55 - Ci .03 E 6l 226 Eg E\ E\
Ci . E E E E

1.21-16
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SEMI-ANNUAL REPORT

C - LIQUID EFFLUENTS

SECOND HALF - 1984




TABLE 2A

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT ( 198 )

LIQUID EFFLUENTS—-SUMMATION OF ALL RELEASES

Unit Quarter Quarter Est. Total
‘ 3rd arh _Error, %
A. Fission and activation products
1. Total release (not including tritium,
gases, alpha) ' Ci 1.90 E -1} 2.80 E-1f 2.50 E-
2. Average diluted concentration
during period uCi/mi | 2.72 E -8/ 1.72 E -9
3. Percent of applicable limit % 122 Eafl 1.1 E
B. Tritium
1. Total release , ‘Ci 3.08 E 1] 7.03E ] 2.5E;1]
2. Average diluted concentration '
during period uCifml 1a.3 Eeg |.4.00 E.;
3. Percent of applicable Timit % 1.40 E.1] 3.78 E
C. Dissolved and entrained gases
1. Total release ‘ Ci 1.2 E-a] 3.90 E-2] 2.50 E 1 |
2. Average diluted concentration ,
during period uCi/m! |z2.60 E-1y 2. 32 E-19
3. Percent of applicable limit % 1.20 E-5| 1. 16 E-a
D. Gross alpha radioactivity - .
| 1. Total release | Ci Jea.0 EsJzee Exs] 2.5 ELi)
E. Volume of waste released (prior to dilution) liters g.15 Esla.z E7) 1.0 E 1
F. Volume of dilution watervused during peribd liters 2. 24 Ev1ol 4.1 Bl 1.0 E

1.21-17
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TABLE 2B

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT ( 198 )

LIQUID EFFLUENTS .

BATCH MODE

CONTINUOUS MODE
Nuclides Released . Unit Qgrggter Qu%nzther ng,['éer vouzrtgher
strontium-89 Ci E E- . E . E
strontium-90 Ci E | . E 7. 0E.s] 100 Es
cesium-134 Ci E 2.30 E -2l 2. 2s E-3l 4,64 E-a
cesium-137 Ci E | 3.3 E-2ls5. 20E_.30 1,63 E-3
jodine-131 Ci E E 1. 15 E-3i 3.28 Eo2
cobalt-58 Ci E . E 3.80 'E-2| 1.8¢ E-2
cobalt-60 Ci E .07 E 2l a.33 E_2] 1.6 E-2
iron-59 Ci E E E 2.77 E.a
zinc-65 Ci E . E E . E
" manganese-54 Ci E .E . E 6.63 E-5
chromium-51 Ci E E 1.96 E-4] 7.50 E-4
zirconium-niobium-95 Ci . E E . E |2.6E4
molybdenum-99 Ci E . E E E
technetium-99m Ci E E E E
barium-lanthanum-140 Ci E E E ‘E
cerium-141 Ci E E E E
1RON-55 Ci E t.69 E.1] 3. %6E 2] 2. 71 E-
NICKEL-63 Ci E E 1. 33E-2] 1. 74 E-
10DINE-133 Ci | E E. . E 1. 7E
COBALT-57 =~~~ "~ “Ci . . E E 3.52.E-5 E
ANTIMONY-125 Ci E . E 1.25 Eo ) 1.6 Ep
T Cr E - E |30 Erl7.03E
TNTIMORY <124 . — 3 64 E-2 7 .56 E-4
E Total for period (above) - I Ci ] "E | 2. 56 E-1h-‘94 E -1| 7.06 E+
xenon-133 Ci E E 1.8 E-4] 3.0 E-2
xenon-135 Ci - E F E 14.06 5;5]
1.21:18
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TABLE 3

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT ( st )

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not irradiated fuel)

6-month Est. Total

B. IRRADIATED FUEL SHIPMENTS (Disposition)

Number of Shipments Mode of Transportation

1.21-19

_ l Type of waste A Unit Period Error, %
a. Spent resins, filter sludges, evaporator e v1.8E 2
bottoms, etc. ' Ci 2. 00E3] 1.0 E>
b. Dry compressible waste, contaminated m* [6.74E2{1 00 2
equip, etc. Ci 1,3 E171.00 E>
¢. Irradiated components, control m> . E
rods, etc. Ci E E
d. Other (describe) m’ E
Ci E E
2. Estimate of major nuclide composition (by type of waste)
2)_s137 % 3.9 Eq41!
CS134- % 144 E 4»1‘]
~ Co60 % 1.9 B4
cos8 % 0.7 Eu
FES5 % 1.0 E+
NI63 . % 0.9 E1
b) 0060 % 4.5 Eun
17 _% 0.7 Eu
fire3 — o % 3.4 E
Fess % v.6 _E o1
7 .. E
- % E
3. Solid Waste Disposition
Number of Shipments = Mode of Transportation Destination
59 : ’ Truck Barnwell, SC
9 : . Truck Richland, WA

Destination
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RADIOLOGICAL IMPACT EVALUATION

Doses from noble gas immersion, inhalation, ground deposition, and
vegetation 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 from these pathways. Doses were also evaluated for an
individual ingesting milk and meat from a cow located about 8.9 miles to
the ESE. 1In all cases, these evaluations were performed using the models
presented in Regulatory Guide 1.109. Noble gas releases were considered

to be either batch or continuous, while all iodine and particulate
release were considered to be continuous. For the. purpose of analysis,
noble gas releases from containment pressure reliefs and purges were
treated as a continuous release, because of the large number of such
releases. Other releases (e.g., gas decay tank releases) were considered
as batch and were evaluated wusing actual meteorological conditions
existing during the release period. Continuous releases were evaluated
using average meteorological conditions based on the six month release
period. Estimates of relative deposition per unit area were obtained
from the numerical approximation presented in the NRC computer program
X0QDOQ for ground  releases. Values of atmospheric dispersion factors
(X/Q) were computed using the Sagendorf straight line air flow model,
assuming a. ground level release, and the subroutine POLYN (from XOQDOQ)
for computing standard deviations in the horizontal direction ( & vy)
and vertical direction ( & 2).

Integrated doses for the population within 50 miles of Indian Point from
gaseous effluents were computed based on linear interpolation of 1970 -
2010 population data contained in the Indian Point Unit No. 3 FSAR.

Dose calculations for liquid pathways to individuals and populations are
computed for a year. The LADTAP computer program that is vutilized 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-henefit analysis.

NUREG~0017, "Calculation of Release of Radiocactive Materials in Gaseous

and Liquid effluents from Pressurized Water Reactors," assumes an annual
release of 8.0Ci/yr of Carbon-14. Therefore, to be consistent with
NUREG-0017, @ 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 Point Units 1 & 2

RADIOLOGICAL IMPACT ON MAN

(Reference Regulatory Guide 1.21, page 12)

A. Maximum Individual Doses

(1) Pathways(Gaseous)

(a)

(b)
(c)
(d)
(e)

(£)

‘

Noble Gas Immersion

(i) Batch Releases
(ii) Continuous Releases
Inhalation*

Ground Deposition

Milk Ingestion*

Meat Ingestion**

Vegetable Ingestion**

)

(2) pPathways (Liquid)

(a)

Infants are critical age group

All

Total Body

mRem

0 . 33E-01

0.27E-02

0.67E-02

0.28E-02

0.40E~-01

0.60E-02

0.51E+00

See Attached
Attachment I

** Children are critical age group

NA = Not Applicable

Skin
mRem

0.84E-01
0.66E-02
N/A
0.33E-02
N/A
N/A

N/A

"LADTAP" printout

Thyroid

mRem
N/A
N/A
0.67E~-02
N/A
0.40E-01
0.60E~-02

0.51E+00

Bone

mRem

'N/A
N/A
0.31E-01
N/A
0.183+00
0.30E-01

0.25E+01



B. Population

(1) Pathways(Gaseous)

rem)
: (a) Noble Gas Immersion
E (i) Batch Release
3 (ii) Continuous Release
i (b) Inhalation
(c) Ground Deposition
(d) Totals
B (2) Pathways(Liquid)
: (a) All
c. Average Doses to Individuals
(1) Pathways :

(a) Liquid-Total Body
(b) Gaseous-Total Body

'; N/A = Not Applicable

Total Body

(man-rem)

«772 E+00
.134 E+00

«247 E+00
.066 E+00

1.22 E+00

See attached
Attachment I

1.20E-04 mRem

6.16E-05 mRem

Thyroid
(man-thyroid

N/A
N/A

245 E+00

N/A

"LADTAP" printout
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KING

TACRELIKE

HITMING
DATING
STAL

“ISH

WERTEERATE
LOAE

JINKING

CHCRELING
TIMING

CATING

ATHUA

T ISH

WERTEBRATE
LGAE
RINKING

THTRELINE

QINNING

COATING
TOTAL

"ISH
HVEIRTEERATE
- LGAE

TINKING
HCRELINE

S IMMING

‘CATING

“WERTEBRATE
LGAE
JIRKING

HORELINE

CATEGORY 1 DOSES

DOSE__(MREM PER YEAR INTAKE)

Tl

* »* % AS LOW AS REASONABLY ACHIEVABLEQ » »

TSRS R e ey

SKIN BONE LIVER TOTAL BODY THYROID KICHEY LG GI-LLI
1.26E-01 1.77E-01 1.26E-01 9.48E-03 5.63E-02 2.66E-02 1.03E-02
_ 1.876-02 5.38E-02 1.54E-02 7.72E-04 7.22E-04 5.96E-02 2.27€-02
2.79E-08 5.28E-08 2.47€-08 1.196-08 6.81E-09 8.89£-08 4.32E-03
1.54E-12 1.48E-12 1.12E-12 2.83E-12 8.07E-13 1.41E-12 1.20E-12
1.96€-03 1.67€-03 1.67€-03 1.67€-03 1.67E-03 1.67E-03 1.67E-03 1.67C-03
0.0 2.00E-05 2.00E-05 2.00E-05 2.00E-05 2.00E-05 2.00E-05 2.00£-05
0.0 2.00E-05 2.00E-05 2.00E-05 2.00E-05 2.00E-05 2.00E-05 2.00E-05
1.96E-03 1.46E-01 2.336-01 1.64E-01 1.20E-02 5.88E-02 8.79E-02 3.67E-02
USAGE (KG/YR,HR/YR) DILUTION TIME(HR) SHOREMIDTH FACTOR=0.2
21.0 5.0 25.00 '
5.0 5.0 25.00
0.0 5.0 25.00
0.0 500.0 112.00
50.0 5.0 1.00
50.0 5.0 1.00
100.0 5.0 1.00
CATEGORY II DOSES
DOSE__(MREM PER YEAR INTAKE)

SKIN ECNE LIVER . TOTAL BODY THYROID KICNEY LUNG GI-LLI
1.21E-01 1.76E-01 7.008-02 8.37E-03 4.25E-02 2.76E-02 7.C8E-03
1.45E-02 4.14E-02 1.156-02 6.75E-04 5.45E-04 4.54E-02 1.708-02
3.24E-08 5.92£-08 2.105-08 1.35E-08 6.81E~09 9.01E-08 4.24E-C3
1.6GE-12 - 1.48E-12 9.14E-13 3.05E-12 8.07€-13 1.296-12 1.02E-12

2.62E-03 2.23E-03 2.23E-03 2.23E-03 - 2.23E-03 2.23E-03 2.23€-03 2.23E-03
0.0 4.0CE-05 4.C0E-05 4.00E-05 4.00E-05 4.05E-05 4%.00E-05" 4.0CE-C3
0.0 2.00E-05 2.00E-05 2.00E-05 2.00E-05 2.00E-05 2.00E-05 2.GOE-G5
2.62E-03 1.37E-01 2.20E-01 8.46E-02 1.136-02 4%.56E-02 7.53E-02 2.63E-02
USAGE (KG/YR,HR/YR) DILUTION TIME(HR) SHOREMIDTH FACTOR=0.2
16.90 5.0 25.00 :
3.8 5.0 25.00
0.0 5.0 . 25.00
0.0 500.0 112.00
67.0 © 5.0 1.00
100.0 5.0 1.00
100.0 5.0 1.00
CATEGORY III DOSES
DOSE__(MREM PER YEAR INTAKE)

SKIN BCHE LIVER TOTAL_BODY THYROID KIDNEY LUNG 6I-LLI
1.33E-01 1.51E-01 2.75€-02 8.62E-03 1.85E-C2 1.96E-02 2.85E-03
7.56E-03 1.95€-02 5.30E-03 7.168E-04 2.46E-04 2.04E-02 7.50E-03
6.32E-05 8.676-05 2.13E-05 3.32E-05 6.81E~06 9.29E-05 4.195-C5
2.26E-09 2.52E-09 1.44E-09 7.05E-09 8.07E-10 1.83E-09 1.68E-09

5.48E-06 4.67E-04 4.67E-04 4.67E-04 '4.67E-06 4.67E-06 4.67E-04 4. 67E-04
0.0 1.00E-05 1.00E-05 1.00E-05 1.00E-05 1.00E-05 1.00E-05 1.00E-C5
9.0 2.00E-05 2.00E-05 2.00E-05 2.00E-05 2.00E-08 2.00E-05 2.00E-08
5.48E~06 1.41E-01 1.71E-01 3.33E-02 9.87E-03 1.93E-02 &.06E-02 1.0S6-02
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CATEGORY 1V DOSES

TIME(HR)
25.00
25.00
25.09
112.00
1.00
1.00
1.00

DOSE__(MREM PER YEAR INTAKE)

ATHHAY SKIN
-ISH
WERTEBRATE
1.17€-04
0.0
0.0
1.17E-04
USAGE (KG/YR,HR/YR)
"ISH 0.5
HVERTEERATE 0.1
TLGA 0.0
ZINKING 0.0
"HCRELINE 3.0
TAINNIRG 0.0
LSATING 6.5

BONE
1.93E-02
5.45E-04
1.14E-07
3.29E-12
1.00E-04
4.00E-12
1.00E-07
2.00E-C2

DILUTION
5.

0

LIVER TOTAL BODY
2.50E-02 1.82E-03
1.29E-03 3.22E-04
1.58E~07 2.21£-08
%.50E-12 2.01E-12
1.00E-04 1.00E-04%
4.00E-12 4.00E-12
1.00E-07 1.00E-07
2.64E-C2 2.24E-03

"TIME(HR)
25.00
25.00
25.00

112.00
1.00
1.00
1.00

SHORENZTVH FACTCR=0.2

THYROID
.50E~03
.01E-04
.00E-08
.61E-11
.00E-04
.00E-12 "
.0CE-07
.70E-03

ot Dt bt (D

SHOREWIDTH FACTOR=0.2

KIDNEY
1.34E-03
1.44E-05
6.81E-09
8.07E-13
1.00E-04%
4.00E-12
1.00E-07
1.46E-03

LUNG

.12E-03
.22c-03
.01£-07
2.51E-12
1.00eE-C4
4.00E-12
1.00E-07
4.GGE-03

(SRR

NHD MDD

GI-LLI

.04E-C4
.39E-C%
L17E-C3
.58£-12
.00E-C%
.00E-12
.CO0C-C7
LGGT-CS
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JATLON IR OTOONNIIRIAN
CATIRORY 1 DOSES
DCST__(MREM FER YEAR INTANE)
SRS saIN zoNE © UIVER  TOTAL BODY THYROID nIONEY s CI-tis
= 8.038-92 1.87E-01 9.03E-02 6.63E-03 9.028-02 1.900-02 TINE-D3
RTEITaTs 1.33E-02 3.84E-02 1.10E-02 5.40E-03 5.363-0% SRR 1.e0E-02
1.932-03 3.776-08 1.76E-C3 8.35£-00 .878-09 §.352-03 3. 5
TG 1.11E-13 S 1.C3E-10 8.02E-11 2.69E-10 5.828-11 1.21E-10 a6
0£-03 1.15£-03 1.196-03 1.19E-03 1.1°E-03 1.1°:-03 1.1°6-03 1.15-03
1.432-C5 1.432-05 1.43E-05. 1.43E-05 1.43£-05 1.43E-C5 1.435-05
1.43£-05 1.43E-05 1.43E-05 1.43E-05 1.43E-05 1.43£-C5 1.435-05
4CE-03 1.04€-01 1.66C-01 1.03€-01 8.395-03 4.202-02 6.08E-02 2.45E-02
/YRHR/YRY DILUTICN TINE(HR) SHOREWIDTH FACTOR=0.2
21.0 7.0 31.00
5.0 7.0 31.00
0.0 7.0 31.00
0.0 7.0 19.00
50.0 7.0 7.00
50.0 7.0 7.00
100.0 7.0 7.00
STATICN IS CCRHSTREAM
CATEGORY 11 DOSES
DOSE__{MREM PER YEAR IMTAKE)__.
SKIN BONE LIVER  TOTAL BODY THYROID KIDHEY LuNG GI-LLI
’ 8.61E-02 1.26E-01 5.06E-02 5.85£-03 3.075-02 1.$7€-02 5.05£-03
1.04E-02 2.95E-02 8.22E-03 4.72E-06 3.92E-04 3.24E-02 1.21E-02
2.31€-08 4.23E-08 1.50E-08 9.70E-09 4.87E-09 6.43E-03 3.02E-03
1.17E-10 1.06E-10 6.56E-11 2.90E-10 5.80E-11 9.23E-11 7.378-11
1.87E-03 1.60£-03 1.60E-03 1.60E-03 1.60E-03 1.60E-03 1.60E-03 1.65-03
0.0 2.85E-05 2.85E-05 2.85E-05 2.85E-05 2.85E-05 2.85E-05 2.€5E~C5
c.0 1.43E-05 '1.43E-05 1.43E-05 1.43E-05 1.43£-05 1.43E-05 1.43€-C5
1.87E-03 9.81E-02 1.57E-01 6.04E-02 7.96E-03 3.27E-02 5.382-02 1.885~02
USAGE (KG/YR,HR/YR) DILUTION TIME(HR) SHOREWIDTH FACTOR=0.2
16.0 7.0 31.00 '
3.8 7.0 31.00
0.0 7.0 31.00
0.0 7.0 19.00
67.0 7.0 7.00
100.0 7.0 7.00
100.0 7.0 7.00
ATICH IS DOMNSTREAM
CATEGORY II1 DOSES
DOSE__(MREM PER YEAR INTAKE)
ATHHAY KIN BONE L AL BOD THYROID KIDNEY - LUNS GI=LLI
1 s 9.49E-02 1.08E°61 To; 5 g 03E-03 1.32€-02 1.49€-03 2.03E-03
NVERTEBRATE 5.40E-03 1.35E-02 798- 02€-0% 175E-05 46E-02 5I36€-03



el

LGAE
TINSING

NIVMING
2ATING

JTAL

ISH

TNWERTEERATE

P
LGAE

JINKING

S ORELINE

HIMMING
JATING

USAGE

CZATION IS DOKHSTREAM

TATHWAY
IsHy
VERTEBRATE
LGAE

ZINKING

DOSE__(MREM PER YEAR INTAKE)

4.52E-05 6.19E-05 1.52E-05
1.62E-07 1.81E-07 1.03E-07
3.91E-04 3.33E-04 3.33E-04 3.33E-04
0.0 7.13E-C6 7.13E-06 7.13E-06
0.0 1.43E-05 1.43E-05 1.43E-05
3.91E-04 1.01E-01 1.22E-01 2.38E-02
(KG/YR,HR/YR) DILUTION TIME(HR)
6.9 7.0 31.00
1.7 7.0 31.00
0.0 7.0 31.60
0.0 7.0 19.00
14.0 7.0 7.00
25.0 7.0 7.00
100.0 7.0 7.00
CATEGORY IV DOSES
SKIN BONE . LIVER TOTAL BODY
1.38£-02 1.79E-02 1.30E-03
3.89E-04 9.24E-04 2.30E-04
8.12E-08 1.13E-07 1.58E-08
2.36E-10 3.23E-10 1.44E~10
7.15E-05 7.15E-05 7.15E-05
2.85E-12 2.85E-12 2.85E-12
7.13E-08 7.13E-08 - 7.13E-08
1.43E-02 1.89E-02 1.60E-03
DILUTICN TIME(HR)
0.5 7.0 31.00
0.1 7.0 31.00
0.0 7.0 31.00
0.0 7.0 19.00
3.0 7.0 7.00
0.0 7.0 7.00
0.5 7.0 7.00

<. 32E-05
6.76E~07
3.33E-04
7.13E-06
1.43E-05
6.91E-03

SHOREWIDTH FACTOR=0,2

THYROID
1.05E-03
7.07e-05
5.5%E-08
1.57E-09
7.15E-05
2.85E-12
7.13E-08
1.19E-03

SHOREWIDTH FACTOR=0.2

A FR N L R A S S B A R W S R O R N

4.872-06 6.63E-05 2.9GE-05
5.80E-08 1.31E~-07 1.06E-07
3.33E-04% 3.33E-04 3.33E-04
7.13E-06 7.13E-06 7.13E-C5
1.43E-05 1.43E-C5 1.43E-C5
1.38£-02 2.90E-02 7.77c-03

"KIDNEY LUNG GI-LLI
9.55E-04 2.23E-03 1.46E-04
1.03E-05 8.70E~04 3.14E-04
4.87E-09 7.24E~08 2.97E~C8
5.80E-11 1.79£-10 1.42€-10
7.15E-05 7.15E-05 7.152-05
2.85E-12 2.65E-12 2.85E-12
7.13E-08 7.13E-08 7.13E-08
1.04E-03 3.17E~03 5.31E-04
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SFCRATFISH HARVEST.

TEWAY AGE GROUP USAGE
sS4 CALGRY 7.24E404
sy CATE GORY 1] 1.16E+04
= CATEGORY 111 7.00E+03
SH AL 9.10E+04
Ly

7.00Z+00 9.10E+04 1.68E+02

TICN  CATCH TIME(HR)-INCLUDES FOOD PRCCESSING TIME OF 1.68E¢02 HR

* # % FISH CONSUMPTION POPULATION DOSES
MAN-REM

BONE LIVER  TOTAL BODY THYROID  KIDNEY LUNG

- -

GI-LLI

3.04E-01 6.28E-01 3.05E-01 1.39E-02 1.36E-01 6.42E-02 2.43E-02
6.11E-02 8.91E-02 3.59E-02 2.56E-03 2.17E-02 1.40E-02 3.52£-03
9.45E-02 1.07E-01 1.95E-02 3.69E-03 1.31E-02 1.39E-02 1.99E-03
4,60E-01 6.25E-01 3.60E-01 2.01E-02 1.71E~01 9.20E-02 2.93E-02

VERAGE INDIVIDUAL CONSUMPTION (KG/YR) ADULT=6.90E+00 TEEN=5.20E+00 CHILD=2.20E+00

POPULATION=1.59E+04%




' % % ® FISH CONSUMPTION POFULATION DOSES "- * *
MAN-REM
CCHMERCIAL HARVEST

---------------------------- DOSE (MAN-REM) - -
CLTHUAY oup USAGE BONE LIVER TOTAL EODY THYROID  KIDNEY LUNG  CI-LLI
18y 9.02E+07 1.33E+00 1.88E+00 1.34E+00 4.72E-02 5.S6E-01 2.81E-01 1.06E-01
‘1o 1.44E407 2.68E-01 3.90E-01 1.57E-01 8.71E-03 9.52E-02 6.12E-02 1.53E-02
154 1 8.71E+06 6.146E-01 &.69E-01 B.53E-02 1.25E-02 5.76E-02 6.09E-02 8.62E-03
TSH 1.13E+08 2.02E+00 2.74E+00 1.58E+00 6.656-02 7.49E-01 4.03E-01 1.29E-01
NILUTION CATCH  TIME(NR)-INCLUDES FOOD PROCESSING TIME OF 2.40E+02 HR POPULATION=1.96E+07

7.000+00 1.55E405 2.40C+02 .
VERASE INDIVICUAL CONSUMPTION (KG/YR)  ADULT=6.90E+00 TEEN=5.20E400  CHILD=2.20E+00
NIFA DOSES

'3TE--TCATL NEFA DOSE MUST INCLUDE SPORT CATCH, DOSES BELOW ARE FOR COMMERCIAL CATCH ONLY

. DOSE {MAN-REM)=rm=mmmmemmmc e e m e m e e e e
“ATHUAY AGE GROUP USAGE BONE LIVER TOTAL EODY THYROID  KIDNEY LLNG  GI-LLI
‘1eH - 1.23E405 5.18E-01 7.29E-01 5.19E-01 1.83E-02 2.31E-01 1.09E-01 4.10E-02
Ty 1.978404 1.04E-01 1.52E-01 6.108-02 3.33E-03 3.7CE-02 2.36E-02 5.93E-03
‘15 1.19E406 1.61E-01 1.82E-01 3.31E-02 64.87E-03 2.26E-02 2.36E-02 3.35E-03
‘1o 1.555405 7.83E-01 1.06E+00 6.13E-01 2.66E-02 2.91E-01 1.57E-01 5.C3E-02

5 et A3 A TR BN T L N B 0 B A L 3 L A r SN N A U LR I G Lr i e kit e D1 2 A




SPORTFICH HARVEST

STHRAY AGE GROUP USAGE
LivER CATCGORY | 7.94E+03
. CATEGORY 1 1.26E+403
: CATEGORY 111 7.94E+02
e TOTAL 1.00E+06

DILUTION  CATCH TIMZ(HR)-INCLUDES FOOD FROCESSING TIME OF 1.68E+02 HR

7.60E+00 1.00C+04 1.68E+02

. VERAGE INDIVIDUAL CONSUHPTION (KG/YR)

# . % ¥ INVERTEBRATE CONSUMPTION POPULATICH DUSES # % x

MAN-REM

DOSE (MAN-REM)

DR G PR R

PR R

P A B e

VR

sl T e Stad B

BONE
2.08E-02
3.39E-03
2.47E-03
2.66E-02

LIVER
5.97e-02
9.62E~03
6.37E-03
7.57E-02

TOTAL BODY THYROID  KIDNEY
1.72e-62 b5.29E-04 8.02E-04
2.68E-03 9.59E-05 1.28E-04
1.73E-03 1.43E-04 - 8.02E-05
2.16E-02 7.67E-04 1.01E-03

LUNG
6.62E-02
1.06E-02
6.67E~03
8.346E-02

~ ADULT=1.00E+00 TEEN=7.50E-01 CHILD=3.30E-01

GI-LLI
2.52E-02
3.94E-03
2.45E-03
3.16E-02

POPULATION=1.20E+04




S O T B AR R L A v o e L

P A AR RS A A 6. sl

|| * . % % JINVERTEBRATE CONSUMPTION POPULATIONQSES * ®
MAN-REM

COIHIERCIAL HARVEST

---------------------------- DOSE (MAN-REM) — --
UTHHAY ARE GROUP USAGE BONE LIVER TOTAL BODY THYROID  KIDNEY LUNG  GI-LLI
ER B 1.31E+67 1.48E-02 4.26E-02 1.22E-02 2.97E-04 5.72E-04 64.73E-02 1.60E-02
NVER CATECORT 11 2.08E+06 2.42E-03 6.87£-03 1.91E-03 5.37E-05 9.10E-05 7.53E-03 2.81E-03
ER CATECORY 11T 1.31E+06 1.77E-03 4.546E-03 1.24E-03 7.98E-05 5.72E-05 &.76E-03 1.75E-03
‘NVER InTAL 1.65E407 1.90E-02 5.40E-02 1.54E-02- 4.31E-04 7.20E-04 5.95E-02 2.25E-02

DILUTICN  CATCH TIME(HR)-INCLUDES FOOD PROCESSING TIME OF 2.40E+02 HR POPULATION=1.98E+07

7.00E+00 1.G0E+03 2.40E+02 i

i

AAGE INDIVIDUAL CONSUMPTION (KG/YR) ADULT=1.00E+00 TEEN=7.50E-01 CHILD=3.30E-01

NEPA DOSES

‘OTE--TCATL NEPA DOSE MUST INCLUBE SPORT CATCH, DOSES BELCW ARE FOR COMMERCIAL CATCH ONLY

e e DOSE (MAN-REM)~-=-

FATHHRAY AGE GRQOUP USAGE BONE LIVER  TOTAL BODY THYROID  KIDNEY LUNG GI-LLI
LHVER .

T OVER

7.94E+402 2.07E-03 ' 5.96E-03 1.71E-03 4.16E-05 8.00E-05 6.61E-03 2.51E-03
1.26E402 3.38E-04 9.60E-04 2.67E-04 7.50E-06 1.27E-05 1.05E-03 3.93E-064
7.94E401 2.47E-04 6.35E-04 1.73E-04 1.12E-05 B.00E-06 6.65E-04 ' 2.44E-04
1.00E+03 2.66E~03 7.56E-03 2.15E-03 6.02E-05 1.01E-04 8.32E-03 3.15E-03

N
HVIR
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. ﬂ * % % POPULATION WATER CONSUMPTION DOSES .n * %
---------------------------- DOSE (MAN-REM)==mn o e oo cees N
3 USAGE BONE LIVER  TOTAL BODY THYROID  KIDNEY LUNG  GI-LLI
' 2.44E402 6.756-08 6.60E-09 3.65E-09 1.33E-10 7.78£-10 3.47E-10 1.13E-09
3.64E+401 1.01E-08 1.07E-09 4.90E-10 1.57E-11 1.16E-10 6.52E-11 1.64E-10
5.202401 1.53E-08 2.13£-09 7.14E-10 4.30C-11 1.66E-10 1.74E-10 2.54E-10
)] 3.335402 9.30E-08 9.80E-09 4.86E-09 1.92E-10 1.06E-09 5.86E-10 1.5GE-09
'JPULATICN=1.00E+00 DILUTION=1.00E+02 TRANSIT TIME=1.00E+06 HR (INCLUDING 24 HR FOR TREATMINT FACILITY)
D VIRASE INDIVIDUAL CONSUMPTION (L/YR) ADULT=3.70E+02 TEEN=2.60E+02 CHILD=2.60E+02
» - CLMULATIVE TOTAL-=-=-
STHIAY LGE GROUP USAGE BONE LIVER  TOTAL BODY THYROID  KIONEY LUNG  GI-LLI
) JINAING  CUNUL TOTAL  3.33E+402 9,30E-08 9.60E-09 4.86E-09 1.92E-10 1.06E-09 5.86E-10 1.54E-09
HYDROSPHERE TRITIUM DOSE
SATHUAY AGE GROUP USAGE BONE LIVER  TOTAL BODY THYROID  KIDNEY LUNG  GI-LLI
A ATER TOTAL 2.20E+00 9.83E-10 9.83E-10 9.83E-10 9.83E-10 9.83E-10 9.83E-10 9.83E-10

p g
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® % ¥ RECREATICN POPULATION DOSES NQ *

DOSE (HAN-REM)
"ATHHAY AGE GROUP USAGE TOTAL BODY - THYROID
) ZISRELINE TOTAL POFUL 1.66E+07 3.95£-01 3.95E-01
CCATICH- DOWNSTREAM
D "ILUTICN=0.70E+01 TRANSIT TINE=0.40E+01 HR SHF=0.2
> DOSE (MAN-REM)
©ATHHAY AGE GROUP USAGE TOTAL BODY THYROID
J WINNING  TOTAL FOFUL 1.66E+07 4.76E-03 4. 74E-03
TCATICN- DONNSTREAM
) “ILUTION=0.70E+01 ‘ TRANSIT TIME=0.40E+01 HR
) DOSE (MAN-REM)
o CATHRAY AGE GROUP USASE TOTAL BODY - THYROID
) DATING TOTAL POFUL 1.66E+07 2.37€-03 2.37€-03

2CATICN- DCWNSTREAM

? CILUTION=0.7CE+01 TRANSIT TIME=0.40E+01 HR




@
* DGO TO BIOTA

* * * *
MRADS PER YEAR
T0TICHE 7008400 TRANSIT TIME= 6.00E+00 HR
INTERNAL EXTERNAL TOTAL
ISH 2.50E-01 1.05E400 1.30E400
VERTEBRATE 9.25E-02 2.09E+00 2.16E+00
GA 3.228-01 2.50E-03 3.25E-01
JSYRAT 3.08E+00 6.97E-01 3.78E+00
*CCCON 8.94E-01 5.22E-01 1.42E+00
gt 8.61E+00 6.96E-01 9.30E+00
1K 2.90E+00 1.04E+00 3.94E+00




RUCLIBE

35¢R
55CS
5ZCS
531
27C0O
27C0
26FE
251
24CR
GINB
COFE
ZENI

<0
134
137
151
53
60
59

RELEASE
CI/YR
9.3%E~-05
2.57E-02
4.04E-02

‘3.40E-02

5.686E-02
9.04E-02
2.77E-04
6.63E-05
9.46E-04
2.69E-04
2.345E-01
1.87E-01
1.77E-04
3.52E-05
2.87E-C2
1.01E+02
3.72E-02

TOTAL BODY
1.14E-03
1.01E+00
9.73E-01

. 4.04E-04
4.86E-03
2.98E-01
4.86E~-05
4.83E-05
1.03E-06
9.75E-06
6.09E-02
1.42€-02
9.21E-07
1.13E-06
1.00E-02
2.15€E-03
4.11E-03

2.38E+00

MAN-REN DOSE

THYROID
2.94E~10
2.67E-02
6.2G4E-02
8.79E-02
3.84E-03
2.93E-01
1.48E-05
1.43E-05
9.96E-07
7.65E-06
8.69E-03
0.0
1.19E-06
1.02E-06
1.00E-02
2.15E-03
4.10E-03

4.90E-01

‘ ¥ # % COST-BEMEFIT ANALYSIS »* » =

|

1.21E+01
3.92E+01
2.41E+01
1.19€-02
8.55E-02
3.30E4+00
1.75e-01
7.28E-01
1.09E-03
3.63E-02
2.60E-01
7.60E-02
5.20E-03
3.20E-02
3.4%E-~01
2.13E-05
1.1C0E-01

MAN-REM PER CURIE
TOTAL BODY

THYROID
3.14E-06
1.04E+00
1.54E+00
2.58E+00
6.76E-02
3.24E+00
5.33E-02
2.15E-01
1.05E-03
2.84E-02
3.72E-07
0.0
6.70E-03
2.93E-02
3.49E-01
2.13E-05
1.10E-01

ey

Note on Age Group:

CATEGORY I (17 years old or older)
CATEGORY II (11 to 17 years old)
CATEGORY III (1 to 11 years old)
CATEGORY IV (0 to 1 year old)

el INTE A NI T Gl e s
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} TABLE 4A

HOURS AT EACH WIND SPEED AND DIRECTION 2

” PERIOD OF RECORD:  JUL-SEP 1984

| STABILITY CLASS: A

ELEVATION: 10 Meter

t ’ — Wind Speed (mph) at 10m Leve!

Wind ’ .

Direction 13 a-7 8-12 1318 1924 >24 TOTAL
N 24.  100. 7 0. 0. 0. 141,

| NNE 11. 19. 4. o, o, 0. 34.

i NE 6 5. 0 0 0. 0 11.

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

E 0 0 0. 0 0 0 0.

'ESE 5. 0. 0. 0. 0. 0. 5.

SE 10. 2. 0. 0. 0. 0. 12.

o SSE . 34. 10. 0. 0. 0. - 0. 44,

S 32 32. 0 0 0 0 64.

| SSW " 1s. 17. 0. - 0. 0. 0. 33,

SW 8. 1. 0. 0. 0. 0. 19.

WSW 5. 1. 0. 0. 0. 0. 6.

w 7 7. 0. 0. 0.  o. L4,

WNW . 3. 1.~ o. 0. 0. 0. 4.

NW 5. 4, 0. 0. 0. 0. 9.

NNW 5. 8. 0. 0. 0. 0. 13.

VARIABLE |

Total 173, 227. 11. 0. 0. 0. 411,

; Periods of calm (hours): 0 : ' :

i Hours of missing data: Total missing hours during third quarter = 0

’ 3 In the table, recbrd the total number of hours of each category of wind direction for each

; N Zf:::ﬁi; .quartcr. Provide similar tables separately for each‘atm05pheri.c stability class and



TABLE 4A
HOURS AT EACH WIND SPEED AND DIRECTION 3

PERIOD OF RECORD: JUL-SEP 1984

‘: STABILITY CLASS: B

ELEVATION: 10 Meter

Wind Speed {mph) at 10m Level

; Wind

Direction 13 47 8-12 1318 19-24 >24 TOTAL
; N 10. 22, 1. 0. 0. 0. 33.
NNE 5. 14. 1. 0. 0. o.  20.
NE - 3. 0. '0. 0. 0. 0. 3.
ENE 1. o1, 0. 0. 0. 0. 2.
‘ E 3 0 0. 0 0_ 0. 3
ESE 5. 0. 0. 0.  o. 0. 5.
~SE 2. 0. 0. 0. 0. 0. 2.
! SSE ‘ 4. 1. 0. 7 0. 0. . 0. | 5.
‘ S 6 | 3 0 0. 0 0 9

1 . . SSW 2. | 7. 1. o0, 0. 0. 10.
SW 0. 1. . o. 0. 0, 0. 1.
wsw . 1. 0. 0. 0. 0. 0. 1.
W 4. 0. . 0. 0. 0. o. 4,
WNW 4. 0. 0. 0. 0. 0. 4.
NW 0. 0. 0. 0. 0. 0. 0.
NNW 2. 6. o, 0. = o. 0. 8.
'VARIABLE

? Total 52, 55. 3. 0. 0. o.  110.
: Periods of calm (hours): 0.

‘ Hours of missing data:

3 In the table, récord 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 3

STABILITY CLASS: c

10 Meter

PERIOD OF RECORD: JUL-SEP 1984

ELEVATION:
Wind Speed (mph) at 10.m Level

D:'ye‘:gon 1_?_ 4_1 8_13 ‘_l3_18. 1_9_21 _>2: TOTAL
N 4. 15. 1. 0. 0. 0. 20.
NNE 8. 6. 0. 0. 0. 0. 14.
NE 9. 2. 0. 0. 0_. 0. 11.
ENE 5. 0. 0. 0. 0. 0. 5.
E 3. 0 0. 0. 0. 0. 3.
ESE 3. 0. 0. 0. 0. 0. 3.
SE 4. o. 0. 0. 0. 0. 4,
SSE 3. 0. 0. 0. 0. 0. 3.
S | 5. 8. 0. 0. 0. 0. 13.
SSW 1. 5. 1. 0. 0. 0. 7.
SW | Q.' 0. 0. 0. 0. 0. 0.
WSW .- 0. d, 0. 0. 0. 0. 0,
w R 0. 0. 0. 0. 0. 3.
WNW 1. 1. 0. 0. 0. 0. 2.
NW 1. 1. 0. 0. 0. 0. 2.
NNW 2. 1. 0. 0. 0. 0. 3.
VARIABLE

Total 52. 39. 2. 0. 0. 0. 93.
Periods of calm (hours): 0. '

Hours of missing data:

2 In the table, record the total number of hours of each category of wind direction for each
calendar quarter. Provide similar tables separatély for each atmospheric stability class and

elevation.
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TABLE 4A
HOURS AT EACH WIND SPEED AND DIRECTION 3@

PERIOD OF RECORD: JUL-SEP 1984

STABILITY CLASS: D

ELEVATION: . 10 Meter

Wind Speed (mph} at 10m Level

Wind - .

Direction 2 4_Z _82 ‘I_3_‘l8_ 19.24 >24 TOTAL
N 24 90. 4. 0. 0. 0. 118.
NNE 47.  120. 14. 0. 0. 0. . 181.
NE 51.. 24. 0. 0. 0. 0. 75.
ENE 51. 2. _ 0. 0. 0. 0. 53.
E | 30 2 0. 0 0 0 32
ESE - 10. 0. 0. 0. 0. 0. ‘10.
SE 7. 0. 0. 0. 0. 0. 7.
SSE 13, . 7. 0. 0. 0. 0. | 20.
S 18 29 0. 0 0. 0 47
SSW ‘ 9. 31. 6. 0. 0. 0. 46 .
SW 5. 6. 0. 0. 0. 0. 11.
WSW 4L 1. 0. 0.  o. 0. 5.
W s, 2. 0. 0. 0. 0. 7.
WNW 4o 1. 0. 0. 0. 0. 5.
NW 3. 0. 0. 0. 0. 0. 3.
NNW - 3. 6. 0. 0. 0. 0. 9.
VARIABLE
Total 284, 321, 24, 0. 0. 0. 629.
Periods of calm (hours): 0.

Hours of missing data:

2 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. ’ ‘

LS I B Ya ¥



TABLE 4A
HOURS AT EACH WIND SPEED AND DIRECTION 3
PERIOD OF RECORD:  JUL-SEP 1984
STABILITY CLASS: E

ELEVATION: 10 Meter

Wind Speed (mph) at 10m Level
Wind
Direction 1-3 a7 8-12 13-18 19-24 >24 TOTAL
0.

N 23. 20. 0. 0. 0. 43,
NNE 124. 54, - 0. 0. 0. 0. - 178.
NE 122. 34. 0. 0. 0. 0. 156.

ENE 96, 0. 0. 0. 0. 0. 96.

Ll ta i e Gl Bt e L

38, 0. 0. 0. 0. 0. 38.

m

ESE 19, 0. 0. - 0. 0. 0. i9.

P S S
BRSNS ST

SE 24, 0. 0. 0. 0. 0. 24,
SSE 26. . 3. 0. 0. 0. . 0. 29.

41, 34. 0. 0. 0. 0. 75.

SRRk L TR IR VIRV EETN
.

. SSW 18. 15. 0. 0. 0. . 0. 33.

WU R e b

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

FELH
&

w 3. 3. 0. 0. 0. 0. 6.

WNW 2. 2. 0. 0. 0. 0. 4,

SRR RALEPLOP S PRIE L 5!

NW 2. 0. 0. 0.. 0. 0. 2.

2% AT N TS OW R IT

NNW 3. 2. 0. 0. 0. 0. 5.
VARIABLE

Chmniiys

Total 548, 167. 0. 0. 0. 0. 715.
Periods of calm (hours): 0. '
Hours of missing data:

2 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 EACHWIND SPEED.AND DIRECTION?3

PERIOD OF RECORD: JUL-SEP 1984

STABILITY CLASS: F
ELEVATION: 10 Meter

Wind Speed (mph) at 10m Level
Dx've:':‘t‘i’on 1_2 f-_7. . 8_12 EE 19-& 234_ TO‘TAL
N 9. 1 0. 0. 0. 0. 0.
NNE 65, 8. 0. 0. 0. 0. 73.
NE 81. 16. 0. 0. 0. 0. 97.
ENE 26. 0. 0. 0.  o. 0. 26.
E 11 0 0. 0 0 0. 11
ESE 5. 0. 0. 0. - 0. 0. 5.
SE 4. 0. o. = o0. 0. 0. b,
SSE | 4. 0. 0. 0. 0. . 0. | 4.
S 1 2 0 0. 0. 0 3
ssw 0. 0. 0. 0. o.  o. 0.
sWo 1. 0. - 0. 0. 0. o, 1.
wsw 2. 0. 0. 0. 0. 0. 2.
W 3. 0. 0. 0. 0. 0. . 3.
WNW o, 0. 0. 0. 0. 0. 0.
NW 0. 0. 0. 0. 0. 0. 0.
NNW 0. 0. 0. 0. 0. 0. 0.
VARIABLE
Total 212, 27. 0. 0. 0. 0. 239.
Periods of calm (hours): 0. . '

Hours of missing data:

@ 1n 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 2

PERIOD OF RECORD: JUL-SEP 1984

STABILITY CLASS: G
ELEVATION: 10 Meter

‘ Wind Speed (mph) at 10m Level
: Dx'végt?on _1_3_ :_7_ 8_‘2 ‘l_:_&_1§ 19-24 >24 TOTAL
N 0. 0. 0. 0. 0. 0. 0.
NNE | 4, 0. 0. 0. 0. 0. 4,
NE 5. 0. 0. 0. 0. 0. 5.
ENE 2. 0. 0. 0. 0. 0. 2.
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 0. 0. 0. 0. 0. 0. 0.
S 0 | 0 0. 0 0 0 0
SSW | 0. . 0. 0. . o0. 0. 0.
SW 0. 0. 0.  oO. 0. 0. 0.
WSW 0. 0. 0. 0. 0. 0. 0.
w 0. 0. 0. 0. 0. - 0. 0.
WNW 0. 0. 0. 0. 0. 0. 0.
NW 0. 0. 0. 0. 0. 0. 0.
NNW ' 0. 0. 0. 0. 0. 0. 0.
VARIABLE
Total 1. 0. 0 0 0. 0 0
Periods of calm (hours): 0

Hours of missing data:

2 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 3

PERIOD OF RECORD: OCT—DEC 1984

U P NV IC SRR SR UILIE

STABILITY CLASS: A
ELEVATION: 10 Meter

Wind Speed {(mph) at 10m Level
Wind .
Direction 13 47 8-12 1318 19-24 >24 TOTAL
N 0. 19 9 0. 0. 0. 28.
NNE 0. 0. 2. 0. 0. 0. 2.
NE 0. 0. 1. 0. 0. 0. 1.
ENE 0. 1. 0. 0. 0. 0. 1.
E 0. 0 0. 0. 0. d. 0.
ESE 0. 0. 0. 0. 0. 0. 0.
SE 9. 5.‘ 0. 0. 0. 0. 14.
SSE 14. 8. 0. 0. 0. 0. 22.
S 12. 16 0. 0. 0. 0. 28.
SSW ' 4. 12. 0. 0. 0. 0. 16.
SW 1 1 0. 0. 0. 0. 2.
WSW - 0. 3. 0. 0. 0. 0. 3.
w | 1. 4. 2. 0. 0. 0. 7.
WNW . 0. 3. 2. 0. 0. 0. 5.
NW 0. 4. 6. 0. 0. 0. 10.
NNW 0. 9. 4. 0. 0. 0. 13.
VARIABLE
Total 41. 85. 26. 0. 0. 0. 152.
Periods of calm (hours): 0. :

Hours of missing data: Total hours missing during thé fourth quarter = 36

4 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 @

PERIOD OF RECORD: OCT-DEC 1984

STABILITY CLASS: B
ELEVATION: 10 Meter

Wind Speed {mph} at 10m Leve!
Wind . .
Direction 13 47 812 1318 19-24 >24 TOTAL
N 4. 7. 5 1. 0. 0. 17.
NNE 2. 5. 2. 0. 0. 0. 9.
NE 0. 2. 0. 0. 0. 0. 2,
ENE 0. 0. 0. 0. 0. . 0. 0.
E 0. 1 0. 0 0 0 1
ESE o, 0. 0. 0. 0. 0. 0.
SE 3. 0. 0. 0. 0. 0. 3.
SSE 5. 1. 0. 0. 0. 0. 6.
S 4 2 0 0. 0. 0. 6
ssw o 2. o, 0. 0. 0. 0. 2.
sW | o. 0. o 0.  o. 0. 0.
WSW ‘ 0. 0. 0. 0. 0. 0. 0.
w ' 1. 4. | 0. 0. 0. 0. 5.
WNW . 0. 5. 1. . 0. 0. . 6.
NW 1. 5. 6. 0. 0. 0. 12.
NNW 0. 4. 2. 1. 0. 0. 7.
VARIABLE
Total 22. 36, 16, 2. 0. 0.  76.
Periods of calm (hours): 0.

Hours of missing data:

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, ' ’
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TABLE 4A

HOURS AT EACH WIND SPEED AND DIRECTION 2

PERIOD OF RECORD:

STABILITY CLASS: c

OCT-DEC 1984

Hours of missing data:

ELEVATION: 10 Meter

Wind Speed (mph} at 10m Leve!
irecion 130 a1 mm o owa > Tora
N 1. 7. 0. 0. 0. 0. 8.
NNE 0. - 16, 2. 0. 0. 0. 18.
NE 1. 2. 1. 0. 0. 0. 4,
ENE 1. 1. 0. 0. 0. 0. 2.
E 0. 0 0. 0. 0. 0. 0.
ESE 0. 0. 0. 0. 0. 0. 0.
SE 5. 1. 0. 0. 0. 0. 6.
SSE - 0. 1. 0. 0. 0. 0. 1.
S 3. 2 0. 0. 0. 0. 5.
SSW ' 2. | 3. 1. 0. 0. 0. 6.
SW 0. 0. 0. 0. 0. 0. 0.
WSW ) 1. 0. 0. 0. 0. 0. 1.
w 3. 3. 0. 0. 0. 0. 6.
WNW o. 7. 2. 0. 0. 0. 9.
NW 0. 2. 3. 0. 1. 0. 6.
NNW - 2, 8. s, 0. 0. 0. 15
VARIABLE
Total 19. 53. 14. 0. 1. 0. 87.
Periods of calm (hours): 0.

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.
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TABLE 4A
HOURS AT EACH WIND SPEED AND DIRECT[ON a
PERIOD OF RECORD: OCT-DEC 1984

STABILITY CLASS: D

ELEVATION: 10 Meter
Wind Speed (mph) at 10m Level

Wind .
Direction _1_:1 _4_1 ‘ 8_12_ L:ﬂ_g 1_?_31 zﬁ . TOTAL
N 32. 92. 26. 0. 0. 0. 150.
NNE 28. 124, 57. 0. 0. 0. 209.
NE 38. 39, 0. 0. o.  oO. 77.
ENE 34, 3.. . 0. 0. 0. 0. 37.
E 18 2 0. 0 0 0. 20.
ESE 19. 2. - o. 0. 0. 0. 21.
SE 10. 7. 0. 0. 0. 0. 17.
SSE 10. 14. 0, 0. 0.  o. 24.
S 10 28. 2 0 0 0 40.
SSW 6. 7. 2. 0. 0. 0. 15.
SW 1. 3. | 1. 0. 0.. 0. 5.
WSW , 2. 2. 0. 0. 0. ' 0. 4.
w 6. 22. 2. 0. | 0. 0. 30.
wNW .. 5. 540 28, 5. 0. 0. 92.
NW '_4. 34, 23. 2. 0. 0. 63.
NNW 6. 50. 39, 1. 0. 0. 96.
VARIABLE
Total 229.  483. 180. 8. 0. 0. 900.
Periods of calm (hours): 0.

Hours of missing data:

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.
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TABLE 4A
HOURS AT EACH WIND SPEED AND DIRECTION @

PERIOD OF RECORD: OCT-DEC 1984

STABILITY CLASS: E
ELEVATION: 10 Meter
Wind Speed {mph) at 10m Level

irecion 13 a7 w2 w0 >: ToTa
N 30. 12. 0. 0. 0. 0. 42.
NNE 65. 32. 4, 0. 0. 0. 101.
NE 107. 42 . 1. 0. 0. 0. 150.
ENE 71. 5. 0. 0. 0. 0.  76.
E 32, 1. 0. 0. 0. 0. 33.
ESE 29. 1. - 1. 0. 0. 0. 31.
SE 32. 5. 0. " o. 0. 0. 37.
SSE 28. 12. 0. 0. 0.  o. 40.
'S 34, 26.._ . 1. 0. - 0. 0.  61.
SSW 10. 6. 1. 0. 0. 0. 17.
SW 4. 5. o. 0. 0. 0. 7.
WSW | 3. 2. 0. 0. 0. 0. 5.
w Y 13. 1. 0. 0. 0.  23.
WNW . 11. 18. 1. 0. 0. 0. 30.
NW 4 8. 1. 0. 0. 0. 13.
NNW . 11, 12. 0. - o. 0. 0. 23.
VARIABLE

Total 480.  198. 11. 0. 0. 0. 689.
Periods of calm (hours): 0. '

Hours of missing data:

2 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.



_ TABLE 4A
HOURS AT EACH WIND SPEED AND DIRECTION @
PERIOD OF RECORD:  OCT-DEC 1984
STABILITY CLASS: F

ELEVATION: 10 Meter

Wind Speed (mphl at 10m Level
Wind
Direction

-
w
&
~3

8-12 13-18 19-24 >24 TOTAL

P — ——

N 8.

v e

° °
>
o

NNE 4,

NE 71. 40. 0. 0. 0. 111.

ENE 15. 1. 0. 0. 0. 16.
- 14,
ESE 10. . 1. 0. 0. 0. 11.

SE 5. 1. 0. 0. 0.

SSW ‘ 2. 2. 0. - 0. 0.
SW 2. 0. 0. 0. 0.
WSW , 1. o'. 0. 0. 0.
W 1. 0. 0. 0. 0.

WNW 1. 0. 0. 0. 0.

0
0
0
0
0
0
0
SSE 1. 0. 0. 0. 0. 0. 1.
0
0
0
0
0
0
NW. 0. 0. 0. 0. 0. 0
| | 0

NNW : i ' 0. 0. 0.' 0.

VARIABLE

A R A i NG v DD s S i e A RO D RS A I e TV i e R T T b i e R B AL R i s
) ’

Total - 178. 56. 0. 0. 0. 0. 234.
Periods of calm (hours): 0. ‘
Hours of missing data:

RAACESI R

s
<

3 3 In the table, record the total number of hours of each category of wind direction for each
B calendar quarter. Provide similar tables separately for each atmospheric stability class and
I I elevation. : ~ :
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TABLE 4A
HOURS AT EACH WIND SPEED AND DIRECTION 2

PERIOD OF RECORD: OCT-DEC 1984

N g
RO H R A NEE;

RN

St e
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< in E er ebe, ao

STABILITY CLASS: G
ELEVATION: 10 Meter
Wind Speed (mph) at 10m Leve!

Wind

Direction ]_ 4_7 8_1_1: 13-18 19-24 2_2_4 TOTAL
N 1 0. 0 0. 0. 0. 1.
NNE 14, 2. 0. 0. . 0. 0. 16.
NE 7. 8. _l 0. 0. 0. 0. . 15.
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 0. 0. 0. o. 0. 0. 0.
S 0 0 0. 0 0 0 0
SSW ‘ 1. 0. 0. 0. 0. 0. 1.
sw 0. 0. _  o. o. 0. 0. 0.
WSW A 0. 0. 0. | 0. 0. O.M 0.
w | 0. 0. 0. 0. 0. N 0;' - 0.
WNW 0. 0. 0. 0. 0. 0. 0.
NW 0. 0. 0. 0. 0. 0. 0.
NNW 0. . O. o.’ 0. 0. 0. 0.
VARIABLE

Total 24, 10. 0. 0. . 0. 0. 34,
* Periods of calm (hours): 0.

Hours of missing data:

2 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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EFFLUENT AND WASTE DISPOSAL

SEMI-ANNUAL REPORT

F - REPORTABLE CHANGES

TO THE PROCESS CONTROL PROGRAM (PCP),

OFFSITE DOSE CALCULATION MANUAL (ODCM),

AND RADIOACTIVE WASTE SYSTEMS

SECOND HALF - 1984




Reportable Changes

A. Process Control Program

For the period reported there were no changes made to the Process
Control Program. '

B. Offsite Dose Calculation Manual

1) The original ODCM approved by the NRC in their letter dated
June 6, 1984 used an extreme conservatism factor of .157 in
the calculation of the Noble Gas release rate. Subsequently,
a more appropriate conservatism wvalue of .8 was |used
consistent with other sections of the ODCM.

2) The 1listing titled "Indian Point Station -~ Location of.
Sampling Station Points " and attendant maps identifying the
sample location were revised to be consistent with the
Radiological Effluent Technical Specifications (RETS) of
Appendix . A to DPR-26 and to reflect the Sample designation
included in the RETS. .

.

C. Radiocactive Waste Systems

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

The changes described above have been reviewed and found acceptable by
the Station Nuclear Safety Committee. The Committee concurs that the
changes will not reduce the accuracy or reliability of dose calculation
or set point determination. ’



EQUATION

INDIAN POINT UNITS Nos. 1 & 2

OFFSITE DOSE CALCULATION MANUAIL (ODCM)

’

Kegg = = 1.29 x 10-5 [mrem—m3/ uCi-sec] (Ground
: ' Release)
Keff = 8.18 x 106 [mrem-m3/ uCi-sec (Elevated*
Release)

5

Either of these values, as appropriate, may be used in
conjunction with the total noble gas release rate ( 0;)
to verify that the instantaneous dose rate is within the
allowable . limits. To compensate for any unexpected
variability in the radionuclide distribution, a
conservatism factor of 0.81 1is introduced into the
calculation. The simplified equation is

_ = 2
2.2.1-1 PRpp = Kge (X/Q) T Q)
0.81

To further simplify +the determination the highest
calculated annual long term historic relative
concentration for any of the 16 sectors, at or beyond the
exclusion area boundary (2.08 x 10™5 sec/m3, from
Table M-1) may be substituted into the equation. Also the
dose limit of 250 mrem/yr** = 7.925x10~6 mrem/sec may be
substituted for DRpg. Making these substituvtions yields
a single cumulative (or gross) noble gas release rate
limit. This value is '

Noble gas release rate limit = 2.392 x 104 uCi/sec

As long as the noble gas release rates do not exceed this
value (2.392x104\ uCi/sec), no additional dose rate
calculations are needed to verify compliance with
Technical Specification 3.9.B.l.a(i).

Nuclide distributions for elevated releases were determined from
releases through the plant stack as reported in Regqulatory Guide
1.21 reports for the years 1979, 1980, and 1981. However, ODCM
dose projection calculations are performed using ground release
meteorology in accordance with Consolidated Edison's original
Appendix I submittal, Docket Nos. 50-3, 50-247, and 50-286.

**This dose limit of 250 mrem/yr is based upon a regulatory 1limit of 500 -
mrem/yr/site and the fact that the Indian Point Site has 2 operating units.

-9 -



EQUATION 2.2.2-1

INDIAN POINT UNITS Nos. 1 & 2

OFFSITE DOSE CALCULATION MANUAI (ODCM)

Setpoint Determination

To comply with Technical Specification 3.9.B.2.a, the
alarm/trip setpoints are established to ensure that the
noble gas releases do not exceed the value of 2.392x104

uCi/sec, which conservatively corresponds to a total body
dose rate of 250 mrem/yr. The method that follows
establishes a procedure for determining setpoints. To
allow for multiple sources of releases from different or
common release pointe, the allowable operating setpoints
will  be administratively ~ controlled to allocate a
percentage of the total allowable release to each of the
release sources.

a) Determine the maximum volume release rate potential for
the release source under consideration.

b} Based upon that release rate [FT3/MIN or other units
of Vol/Timel determine the equivalent activity
concentration in [ uCi/CC] that would produce a releasé
of 2.392x104 uci/sec

¢c) Referring to the calibration curve [ uCi/CC vs. CPM]
for the Release “Source's Gaseous Effluent Monitor,
determine the CPM value (c) corresponding to the value
of activity concentration determined in step b).

-4d) (C) represents‘ the 100% setpoint assuming no other

release sources at the site at the time. To obtain an
operational setpoint wvalue SP take (C) in [CPM] and
multiply it by the allocated percentage fraction.

% allocated for particular release
100%

Sp = (C) CPM X

The total body dose is more limiting than the calculated
skin dose. (See Appendix 'C' for a detailed evaluation.)
Therefore, the skin dose rate calculations are not
required if the simplified dose rate calculation is used
(i.e. using Kgogg to determine release rate limits).

The calculational processes of the ‘following section
(2.2.3) are to be used if the actual releases of noble

gases exceed the predetermined 1limit of 2.392x104
uCi/sec.

- 10 -
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EQUATION

EQUATION

2.2-3-1

2¢2.3=2

INDIAN POINT UNITS Nos. 1 & 2

OFFSITE DOSE CALCULATION MANUAL (ODCM)

Under these conditions, a nuclide~by-nuclide evaluation is
required to evaluate compliance with the dose rate limits
of Technical Specification 3.9.B.l.a(i).

Total Body and Skin Nuclide Specific Dose Rate Calculations

The methods described herein. need only be used if the

actual releases exceed the value of 2.392x104 uCi/sec.

Total Body Dose Rate

DRppg

where

DRpg

DRrpj

x/9Q

Qi

DRpp; = Ky (%/Q) 94

Dose rate to the Total Body from all noble ‘gas
gamma radiation [mrem/sec].

Dose rate to the Total Body from the ith
nuclide noble gas gamma radiation [mrem/sec].

The Total Body dose factor due to gamma
emissions from noble gas radlonuclide 'i',
mrem-m3/ uCi-sec.

Value of CHI over [Sec/m3] for the most
limiting sector at the exclusion area boundary.

Release rate of the ith nuclide in
[ uci/Sec].

Total Skin Dose Rate

DRggin =

where

DRgyrn

DRSKIN'= [Li + 1.1 Mi] (X/Q) Qi

Dose rate to skin from all noble gas beta and
gamma radiation [mRem/sec].

- 11 -
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Sample
Station
Points

2

v unla n P w NN

o O

10
10
14
r7
17
17
20

22
22

*%23
*%23
*x%k2 3
*%23
%23

INDIAN POINT STATION - ENVIRONMENTAL SAMPLING STATION POINTS

RETS
Designa=-
tions

A2
A2

DR8

Al
Al

A4

A4

DR10O
“Iel

Ic2

Wbl

Wal

Wa2

DR7

DR4O
lc3

Location/Distance

Inlet pipe to plant-onsite

Dischargé Canal, onsite

Discharge Canal,

onsite

Water Meter House-onsite

Off Vetplanck, . 1
Off Verplanck, » ll
Off Verplanck, 1
Montrose Marina, 1.6
Lovett, 1.5
Lovett, , 1.5
Roseton, 20
Rogeton, 20
Rogeton, 20
Roseton, 20
Roseton, 20

Standard Brauds, : mi
Standard Brands, 0.7 mi
Standard Brands, 0.7 mi
Se:vice Center -
Algonquin Gas Line, 0.25mi
Algonquin Gas Line, 0.25mi
NYU Tower 0.8 mi
NYU Tower 0.8 mi
NYU Tower 0.8 mi
- NYU: Tower 0.8 mi
NYU Tower 0.8 mi
Camp - Smith - 2.5 mi
Cagp Smith - 2.5 mi
Camp Field Reservolir 3.5 mi

mi

mi

mi

ni

mi
ni
mi
mi
mi

mi
mi

NNE

NNE .
NNE

SSE
sw
SW

sSsw
SSW
SSW

SSW

SSW

NNE
NNE

NE
NE
SW
SW
SE

SSW

SSW

SSW

22222

Sample Types

Air Particulate
Radioiodine
Direct Gamma

Di:ect Gamma

Air Particulate
Radioiodine

Alr Particuiate
Radioiodine
Direct Gamma

" Broadleaf Vegeta

Soil

Broadleaf Vegeta
Soil

' Drinkihg Hater'

Hudson River Wat

Hudson River Wat
*H.R. Bottom Sedi
Sile

Direct Gamma

*H' R.
tion
*H. R.
Sile
*H. R.

Aquatic Veg
Bottom Sedi
Shoreline §
Direct Gamma

Alr Particulate

. Radioiodine

Air Particulate
Radioiodine
Direct Gamma
Broadleaf Vegeta
Fallout



Sample
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Points

25

27

27

27

28
28

28
29
29
29
33
34

35

38 -

44
44
44
x%50

53
53

56
57
57

57

58

59

INDIAN POINT STATION - ENVIRONMENTAL SAMPLING STATION

RETS

Designa-
tions

DR24

DR4

DR39

DR11

DR37

DR17

DR2

Location/Distance

Where a&ailable near site

Croton Point,
Croton Point,
Croton Point,

Lents Cove,
Lents cove,

Lents Cove,
Grassy Point;
Grassy Point,
Grassy Point,
Hamilton St.

SE Corner onsite,

Bleakley Ave & Broadway,

Furnace Dock Substation,

Peekskill Gas Holder,
Peekskill Gas Holder,
Peekskill Gas Holder,

Manitou inlet,

White Beach,
White Beach,

Verplanck,

Cortlandt Sanitation
Garage,

Cortlandt Sanitation
Garage, _
Cortlandt Sanitation
Garage, ‘

Route 9D Garfison

Old Pemart Ave

W W W o [N o] NN
. ¢ e « o
w wv E- IR

(=) w
. ¢« o o
[+ LW Www

w (=]
)
£

.
(8]

[N =] E -] s Pt s
* ® * * € &
(Y- w N~

—
.
W

mi
mi
ni

mi

nmi
mi
mi
mi
mi
mi
mi
mi
ni
ni
mi
mi

mi

mi
mi

mi

mi

- mi

mi

mi

mi

SSE
SSE’

SSE

ENE
ENE

ENE

SSsw.

S SwW
SSW

NE
S

E
SE
NE
NE
NE
NNW

Sw
SW

SSW.

NNE

POINTS

Sample Types
Fish & Invertebra
Alr Particulate
Radioiodine
Direct Gamma
Direct Gamma
*H.R. Bottom Sedim
Sile
*H.R. Shoreline So
Direct Gamma
Air Particulate
Radioiodine
Direct Gamma
Direct Gamma
'Direct Gamma
Direct Gamma
Air Particulate
Radioiodine
Fallout
*H.R. Shoreline

*H.R. Shoreline
Direct Gamma

Direct Gamma

Air Particulate
Radioiodine
Direct Gamma
Direct Gammé

Direct Gamma
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Sample
Station
Points

60

61

62

64

66

67

69
71

72
73

74
75

76
77

78
79

80
81

82
83

INDIAN POINT STATION -~ ENVIRONMENTAL SAMPLING STATION POINTS

RETS
Designa-
tiqns
DR18
DR36
DR19
DR20
DR21

DR22

DR23
DR25

DR2 6
DR27

DR12

DR28

DR13

DR29
DR14
DR30

DR15

DR31

DR16

DR32

" Location/Distance
Gallows Hill R4, 5

Lower South St & Bay St, 1.3

Westbrook Drive, 5
Pine Rd. Cortlandt," 4.8
Croton Ave Cortlandt, S

Colabaugh Pond Rd
Cortlandt, 5

Mt. Airy Rd &Windsor Rd, 5
Warren Ave Haverstraw, 4.8

Railroad Ave & Rt 9W
Haverstraw, 4.6

Willow Grove Rd-&

Birch Dr, 5
Gays Hill Rd South, 1.5
Palisades Pkwy South

Lake Welch Exit, 5
Gays Hill Rd North, 1.2
Palisades Pkway South

1 mi from gas station, 4,2

Rt 9W @ Pirates Cové
Rest., 1.2

Anthony Wayne Park Ent
North, 4.5

‘Rt 9W South of Ayers Rd, 1

Palisades Pkway South, 4.7
Ayers Rd, :> 0.9

Rt 9W Fort Montgomery, 4.8

mi

ui

mni
mi

mi

ol
mi

mi

ol

mi

mi

‘ol

mi

mi

mil

mi

mi

mi

mi

ni

NNE

NE

NE

ENE

ESE

SE

SSW

SwW

WSW

WSW

WNW

WNW

NW

NW

NNW

NNW

Sample
Direct
Direct
Direct
Direct

Direct

Direct
Direct

Direct

- Direct

Direct

Direct

Direct

Direct
Direct
Direct

Direct
Direct
Direct
Direct

Direct

Types
Gamma
Gamnma
Ganma
Gamma

Gamma

Gamma
Gamma

Gamma

Gamma

Gamma

Gamma

Gamna

Gamma

Gamma

Gamma

Gamma -

Gamma
Gamma

Gamma

Gamma
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Sample RETS
Station Designa-
Points tions
*%84
*%84
*%84

85

88 DR6

89 DR35

90 DR3

*

#* Control Station

"INDIAN POINT STATION - ENVIRONMENTAL SAMPLING STATION POINTS

Location/Distance

Cold Spring,

10.8 mi ~ N
Cold Spring, 10.8 mi - N
Cold Spring, - 10.8 mi - N

Quality Control,

Sector 6 Reuter Stokes
Pole, Broadway, Buchanan 0.5 mi - ESE

Highland Ave & Sprout
Brook Rd,

Charles Point 0.8 mi -~ NE

H.R. Denotes Hudson River

3 @i - NNE

Sample Types
*H.R. Aquatic
Vegetation
#*H.R. Shoreline So
*H.R. Bottom Sedin
Silt

Drinking Water
Direct Gamma

‘Direct Gamma

Direct Gamma

Denotes sampling being done in addition to minimum requirements
specified in the RETS & ODCM.
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PO 5 IRPS

Johin D. O'Toole

March 13, 1985

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

Dr. Thomas E. Murley, Regional Administrator
Region T

U.S. Nuclear Regulatory Commission

631 Park Avenue v

King of Prussia, PA 19406

Dear Dr. Murley:

Fnclosed is a copy of the Semi-Annuval Effluent and Waste Disposal

Report for the period July 1, 1984 through December 31, 1984.

Encl.

cc: Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Senior Resident Inspector

U.S. Nuclear Regulatory Commission
P.O. Box 38

Buchanan, New York 10511



