
Effluent and Waste Disposal

Semi-Annual Report 

July 1 - December 31, 1979 

Facility Indian Point 3 

Licensee Power Authority of the State of New York 

This information is provided in accordance with the requirements of Regulatory 

Guide 1.21. The numbered sections of this report reference corresponding sections 

of the subject Regulatory Guide, pages 1.21-10 to 12.  

A. Supplemental Information 

1. Regulatory Limits 

Indian Point Unit 3 is presently subject to limits on radioactive waste 

releases that are set forth in sections 2.4 and 3.4 of Appendix B to Docket 

# 50-286 entitled "Environmental Technical Specification Requirements for 

Once-Through Cooling" (T.S.). The percent of technical specification limit 

reported in Table lA and the percent of applicable limit reported in Table 2A 

are the percent of one half of the quarterly limit specified in the ETSR.  

2. Maximum Permissible Concentrations 

a. Fission and Activation Gases 

The quarterly limits for those specifications stated in the ETSR have 

been used to calculate the percent of technical specification limit.  

The K, L, M, N values for vent release points are based on the isotopic 

concentrations reported in Table 1C and on the individual isotopic K, 

L, M, N values in Table 2.4-5 of the ETSR. The percent of permissible 

discharges reported for IP-3 are based on assuming that IP-3 can use 

only 50% of the T.S. limits measured in Curies/ second and detailed in 

Memorandum of Understanding between PASNY and Con Edison.  

b&.. Iodines & Pariculates 

The quarterly limits for iodine-131 and particulates with half-lives 

greater than 8 days in section 2.4.2.b.3 of the ETSR have been used as 

the maximum permissible concentration for the purpose of calculating 

the percent of technical specification limit. Again only one half of 

the permissible limit is used for IP-3 as stated in 2(a) above.  
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X. 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 from the 
site for the first and second calendar quarters have been 
added and a weighted average fraction of MPC has been caluculated 
for this isotopic mixture as described in 10 CFR 20. The 
percent of applicable limit reported is the percent of MPC 
concentration of the time averaged diluted concentration for 
the calendar quarter.  

The tritium limit has been established in the same manner as the 
other isotopes in liquid effluents.  

Since there is no limit stated for dissolved noble gases in 10 
CFR 20, we have established a limit of 2.55 x 10- 3 uCi/cc based 
on a dose calculation that has been provided to USNRC inspectors.  

3. Average Energy 

The average energy (E) of the radionuclide mixture in releases of 
fission and activation gases was as follows: 

3rd Quarter: E = 5.18 E-2 MeV/dis EB = 1.61 E-1 MeV/dis 
4th Quarter: E = 8.86 E-1 MeV/dis EB = 6.33 E-1 MeV/dis 

4. Measurements and Approximations of Total Radioactivity 

a. Fission and Activation Gases 

Analysis of effluent gases has been performed in compliance with the 
requirements of Table 2.4-2 of the ETSR. In the case of isolated 
tanks (batch release) the total activity discharged is based on an 
isotopic analysis of each batch and the volume of gas in the batch 
corrrected to standard temperature and pressure.  

Vapor containment ventilation discharges have been treated as batch 

releases. At least one complete isotopic concentration analysis of 
containment air is performed per month and this is applied to a gross 
analysis of the ventilation air performed prior to each pressure 
relief. 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 weekly samples of ventilation 

air for isotopic content. This information is combined with total air 
volume discharged by this route. The batch and containment ventilation 
releases are then used to determine continuous discharges.



b&c Iodines and Particulates

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 changed weekly as required in Table 2.4-2 of the ETSR 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-for a minthly 24 hour sample. These ratios are then used, 
along with the total monthly discharge of iodine-131, to calculate the 
amount of these other isotopes discharged in this monthly period.  

d. 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 2.4-1 of the ETSR. This isotopic concentration 
data is combined with information on volume discharged to determine 
the amount of each isotope discharged in this period.  

Samples of continuous discharges have been taken and analyzed in 
compliance with Table 2.4-1 of the ETSR. This concentration data is 

combined with the volume discharged to calculate the total activity 
discharged.



* 5. Batch Releases 

a. Liquid 

3rd Quarter 4th Quarter 

Number of Batch Releases 19 9 

Total Time Period Batch Releases 6278 2880 

Maximum " ' 3095 330 

Average " 330 320 

Minimum If 25 240 

Average Stream Flow 

b. Gaseous 

Number of Batch Releases 46 2 

Total Time Period Batch Releases 12340 115 

Maximum .. .. If 5960 95 

Average " " ... 268 58.  
Minimum If 2 20 

6. Abnormal Releases 

a. Liquid 
None 

b. Gaseous 
None
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TABLE 1 A

EFFLUENT AND WASTE DISPOSAL SEhIh.M.UAL REPORT (YEAR) 1979

GASEOUS EFFLUENTS-SUMMATION OF ALL RELEASES 

Unrt J 4 1Er.Quarter Quarter ESL Total 

A. fission & activation gases 

1. Total release Ci 1.9 + .5 J2. E-'~ 
-2. Average release rate for period pCi/sec I2. 40E41 7. -0 3 L- , 

3. Percent of Technical specification limit % 6- 9 4 E- 1 5. 39 B-1 

B. Iodines 

1. Total iodine-131 Ci 5. 77E-41 1.28 E-31 2 .5 E 

2.. Average release rate for period pCi/sec 7. 26E-5 1. 61 E-41 
3. Percent of techruical specification limit % 6. 32E-4 1.30 5-i 

C. Particulates 

1. Particulates with half-lives >8 days Ci 6. 66E- 1. 37 E-3 1 2.5 E4 

2. Average release rate for period pCi/sec 8. 38E-i 1. 72E-4' 

3. Percent of technical specification limit % 6. 32E-, 1. 30E

4. Gross alpha radioactivity Ci 1. 9 6 E-- 42- 3 4 E-

D. Tritium

1. Total release 
2. Average release rate for period 
3. Percent of technical specification limit

1.11
Ci 

pUCi/sec
2. 56E0 
3. 22E-1 

E

5. 30E0 2.5 
6. 67E-1 

E

1.21 :14

'II
E 1



TABLE IC

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (YEAR) 

GASEOUS EFFLUENTS-GROUND-LEVEL RELEASES

CONTINUOUS MODE BATCH MODE

Nudides Rel.ead Unit Quarter Quarter uerter arte 
3rd 4th 3rd 

1. Fisiri gses 

krypton-85 Ci 2.78 E-2 2. 50 E+1 4. 19 E o 3. 88 E-4 
krypton-85m Ci 6 .5 E-1 .. 97 E-2 3. 39 E-1 E 
krypton-87 Ci . 3.42 E-i 1.02 -1 E 
krypton-88 Ci .. E 3.24 E-1 2.84 E-i E 
xenon-133 Ci 3 D2 E+1 1..26 E-1 1.27 E+2- E 
xenon-135 Ci . E 7.57 E-2 4.99 E o E 
xenon-135m Ci E 5.56 E 0 3.44 Ei . E 
xenon-138 Ci . E 2.16 &1 E E 

Others (specify) Ci - E E E B E 
Xe 131 m . Ci 2.01 Bi" 2.29 E 0 2.10 E 0 8.21 E-6 
Xe 133m Ci E 4.80 E-1 1.30 E o E 
unidentified Ci . E E . B 
Total for period Ci 5.10 F-- 5.59 E +3 1.41 E+ 3.96 E-4 

2. lodines 

iodine-13l Ci 5.77 -4 1.28 E- E E 
iodine-133 Ci 1.71 4 .94 E-4 E E 
iodine-135 Ci <1.35 E-3 c3 .00 E-3 E E Total for period Ci 7.48 E-4 1.28 E - E E 

3. Particulates 

strn'tium-89 Ci . 7.6i E- 2.77 E-7 E E 
strontium-90 Ci 6.09 E 6 1 .70 E-6 "E E 
cesium-134 Ci 1.25 E-5 2.07 E-7 E E cesium-137 Ci 1.84 E-9 1.16 E-6 . E .. E 
barium-lanthanum-140 Ci I B .. . .. E 

Others (specify) iron-5 Ci 1 .29 E-S 1 .03 E-5 . E . EB 
Cobalt-57 Ci 2 .56 E-7 E "25 E - F E 
Cobalt-58 Ci 7 .73 E'-6 07 E-5 E .  
cobalt-60 Ci 7 FS 6 8"3E-; S . E 

Nickel-63 Ci 3.88 E-6 3.72 E-5 E E 

Zinc-65 Ci E 3.35 E-6 E E 

Strontium-85 ci 6.83 E-7 E E E 

Rutheniun-103 Ci E 4.70 E-7 E E 

Cadmium-109 Ci 7.08 E-6 6.45 E-6 E E 

Tin-113 Ci 2.71 E-7 E E 

Antimony-125 Si 4.50 E-6 E E 

BariUm-133 Ci 8.87 E-7 E E E 

Cerium-139 Ci 6.95 E-7 1.01 E-6 E E 

Cerium-141 Ci 3.01 E-7 3.83 E-6 E E 

Cerium-144 Ci 5.05 E-6 E E E 

Mercury-203 Ci 8.19 E-8 E E E 

Unidentified Ci E E E E

________________ .4 4 4 1

LA
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TABLE 2A 

EFFLt'-NT 1\14 WASTE DISPOSAL SEMANNUAL REPORT ('i"*YAR) 1979 

LIQUID EFFLUENTS-SUh.,ATION OF ALL RELEASES 

I Unit Quarter Quarter Est. Total 

3rd 4th Error. % 

A. Fission and activation products 
1. TotaJ release (not including tntium, 

Eases, alpha) Ci 1..32E-1 2.70E-1 2.5 E+I 

2. Average diluted concentration 
during period /pCi/ml 5. 79E-i1. 1,67-,-9 

3. Percent of applicable limit % 5.3 1E-3Ii. 19E-1 

B. Tritium 
1. Total release Ci 5. 24E+1 6.21E+1 2.5 E +1 

2. Average diluted concentration 
during period /jCi/m 2. 30E-7 3. 83E-7! 

3. Percent of applicale limit %. 1 E-2 

C. Dissolved and entrained gases 

1. Total release Ci 1. 13E-1 1. 09E-2 2 5 E +1] 

2. Average diluted concentration 
during period gCi/ml 4. 96E-10 63E-1 

3. Percent of applicable limit % 1. 95E-5 2.64E-

D. Gross alpha radioactivity 
1. Total release i 5. 62E-41 1.60E-4 2.5 + 

E. Volume ofwaste released (prior to dilution) liters 5. 37E+ 4.49E+ 1.0 E+ 

F r. Volume of dilution water used during period Fliters 2 2E+ j.6 2E 4 1 E0 +

1.21-17



TADLE 2B

zFFLUE"-I. A.,D .ASTE DISPOSAL SEI/IAINNUAL REPORT (YEAR) 1979

LIQUID EFFLUENTS

CONTINUOUS MODE BATCH MODEf ruclide! Released Unit Qu~ A,~ Ot 1 Qu.40 

srrontium-89 Ci. E E 12.0 E-4 1.41E

strontium-90 Ci E E 8. 20 E-4 4 .54 E 

cesium-13 4  Ci E . 7.07 E-3 4.42 E
cesium-137 Ci E E -E -132- E2 

iodine-131 Ci E E 2 "3 3 E-31 5 .6 5 E 2 

cobalt-5S Ci E E 2. lOE- 2 1 5 .50E -2 

cobalt-60 Ci E E 11. 59E-21 1.15 E -2 

iron-59 Ci E I E 1. 05E-31 4.32 E -4 

zinc-65 Ci E E 1..07E-3 4.27 E -4 

manganese-54 Ci E E 5. 55E-3 2-05E 3 

chromium-51 Ci [ E E -10E 3 

zirconium-niobium-9 5  Ci .E E 8. 59E-4 5. 39E-4 
molybdenum-99. Ci E E 3. 73E-3 6. 63 E-1, 
technetiurm-99m Ci E E 4 18E-4 5- 15E

barium-lanthanum-140 Ci E E 2. 4 9 E-3 2 - 4 2 E-i 

cerium-141 Ci E E c- 0.E-4 c- In E-z 

ruhidci R2 88Ci E E &- 87E-j E 

yttrium 88 Ci E E 3-..50E-- E 
iodine -133 Ci E E 1.-02 E-4 E 

i n 'i r - 11 7Ci E E 2 . =; E -4 E 

nnhAIt - 7 Ci E E 1.-94 E-d 3. 3 4E-( 

unidentified Ci . E E E E 

Total for period (above) Ci E I E 1. 32E-1 2. 70E-1 

xenon-1 3 3  Ci E E 1 .06 E 1. 04E-" 

xenon-135 Ci E E 6.83 E- 5- 57E

cerium - 139 1.51E-5 7.90E-4 

.cerium - 144 _ 2.20E-4 3.96E-5 

antimony - 122 6.67E-4 1.64E-4 

antimony - 124 2.04E-4 

antimony - 125 3.14E-4 

neptunium - 239 1.20E-5 1.86E-4 

strontium - 85 9.12E-5 

ruthenium - 103 1.06E-5 

iroh.- 55 3.34E-2 4.38E-2 

nickel - 63 3.79E-3 4.96E-3 

phosphorus - 32 1.02E-3 1.39E-3 

mercury - 203 3.31E-5 

tin - 113 1.06E-4, 

barium - 133 3.72E-5

1.2 1-1
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iiii: .i "i EFFLUENT A9w79.. A - ---: :-'-: :: EFFLUENT-AND WASTE DISPOSAL SEMIANNUAL REPORT--1979 

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS.  

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

1. Type.of waste -.- . Unit -month Est. Total 
Period Error % 

a. Spent resins, filter sludges, evaporator , ".' ... E+ .--

bttomns, etc C. Ci +21.3-E+ 0 E+2
- b. Dry compressible waste, contaminated . 1 ....  .... .. .. ... .4 : . :.. : : .. equip, etc, ..: " " "... " " Ci:- .-4 :E o-: 

C.- Irradiated components, control M . - E 
rods, etc.. . C.. E-._E 

d. Other (describe) - -2. E 
.... ..- YCi 42 E--i 10'w E+

'-2. Estimate of major nuclide composition (by type of waste) :=--. i A - ..  

a t. . .. • • _.7 E 
. Cobalt-58 % .% 30 E +

'""Cesiu -137 •... .. ' " " " " 1. E+ 
-- Manganese-54 % .. 9'* Eq 

.'. Cesium- 34 .. .. " . , 8.0 E 0 

Zinc-65 .. . • % .5.0 .EO 
" b-Cobalt-58 " " .% 8.1 E+ 

.Cesium-37 .......... ...... . . "6.0 E-0.

d. Cobalt-58 " 8.1 E +
Cobalt-60 .... ".... . " 1.2 E+

"-- .. Chromiumn-51 7 .0 E 0 

.. ." D p t ..._.,.3. Solid Waste DispOsition .. - .

Number of Shipments .  
12

Mode of Trarisportatic 
Truck

B. IRRADIATED FUEL.SHIPMENTS (Disposition)

Number of Shipments

)n - . Destination f.  

Barnwell,-- South Carolina 

on -Destinatio'-Mode of Transportati
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RADIOLOGICAL IMPACT EVALUATION

Doses from noble gas immersion, inhalation, ground deposition, 
and vegetation ingestion were evaluated for the residence 
located 730 meters east of Indian Point Unit No.3, which is 
the point of maximum offsite radiation dose (all pathways 
considered) likely to be occupied. Doses were evaluated for an 
individual ingesting milk and meat from a cow located about 8.9 
miles to the ESE. In 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 con
tinuous, while all iodine and particulate release were considered 
to be continuous. Noble gas release 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 
using actual meterological 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 XOQDOQ for ground releases. Values of atmospheric dis
persion 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 (0 y ) and vertical direction ( om ).  

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

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



GASEOUS RELEASES



Indian Point Unit 3 

RADIOLOGICAL IMPACT ON MAN 

(Reference regulatory guide 1.21, page 12)

A, Maximum Individual Doses 

Pathways 
(Gaseous) 

Noble Gas Immersion 
a) Batch Releases 
b) Continuous Releases 

Inhalation 

Ground Deposition 

Milk Ingestion* 

Meat Ingestion 

Vegetable Ingestion

Total Body 
(mr) 

8.61xlO 4 

3.68xi0
- 2 

5.25xlO
- 3.  

2.39x10
-4 

2.25xi0-3 

3.38xi0-4*** 

2.04x10-2***

Skin 
(mr)

2.25x10 - 3 

8. 16x10
-2 

2. 81x10
- 4

Thyroid 
(mr)

1. 15xl0
- 2 .

2 . 96xi0-
3 

3.42x10-4*** 

3.06x10-2***

Bone 
(mr)

1. ix10-2** 

2. 24x10
- 3 

1.13xi0-3** 

6.25xi0-2**

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

Pathways 
(Liquid) 

All See Attached "LADTAP: printout 
Attachment I



B. Population Doses

Pathways 
(Gaseous)

Total Body 
(man-rem)

Thyroid 
(man-thyroid rem),

Noble Gas Immersion 
a) Batch Release 
b) ContinuousoRelease 

Inhalation

Ground Deposition 

Totals

Pathways 
(Liquid)

4. 29xi0 "3

1.606 0.374

All See attached "LADTAP" printout 
Attachment I 

C. Average Doses to Individuals

1. Liquid-Total Body 
2.35x10-5 mr 

2. Gaseous-Total Body 
8.45x10-5mr

.0481 
1.38 

0.174 0.374



LIQUID RELEASES



a I A AS LUI% AS RE,

A D U L T D 0. 3 El 3 
9 ' ,

.DOSE-(MREM PER YEAR INTAKE),.

P-ATtjwky 

F I SH 
INVERTEBRATE' 
ALGAE 
ORINKING 
3HOjRELINE 
30IM' ING 
BOATING 
TOTAL

TOTAL BODY 
5. 19E-0? 

4,53E-03 
3.21EmO8 
I .86EI3 
3,52E-0Q 
5. IOE-06 
5.10E006 
5,66E-02

USAGE (KG/YRHR'YR) 
FISH' 21,0 
INVERTEBRATE 5.U 
ALGAE 0,0 
DRINKING 0.0 
3HOIRELINE 50.0 
SWIMMING" 50.0 
dUATING 100.0

TE ENAGER,

DILUTION 
5.0 
5*0 
5.0 

500.0 
5.0 
5,0 
5.0 

D SEo

TIME(HR 
25,00 
25.00 
25,00 

112,00 
1 S00 
1,00 
1,00

SHUREWIDTH FACTORMO,2

....--.DOSE.(NREM PER YEAR INTAKE)],

PATHNAY 
FISH 

INVENTE BRAIE 
ALGAE 
DRINKING 
3HOQELINF 

3.IMMING 
0A TI NG 
TOTAL

SKIN 

5,5Eo0 
0.0 
0.0 
5 .53E-0"

BONE 
2.21E-01 
1.20E-02 
5.89E-07 
5.19E-13 
O.7ZE-04 
102E-05 
5, 10E-06 
2. 34E-0I

LIVER 
7.20E-02 
I ,12E-02 
5.23E-O8 
2.57E-11 
4,72E-04 
I .OE-05 
5, 10E-O 
8,38E-02

TOTAL BODY 
3.0BE.O 
3.4AE03 
3. 19EM08 
1.651-13 4,72E-04 
1.T2E-OS 
1,02E05 5.1 01-06

THYROID 
17,1-03 

591EwO 
I*2'E-OB 
2o28E12 
4.T2E.04 
I OREOS 
5. 101.06 
8,50E-03

KIDNEY 
1I53E-O 
1,23E-03 
3.1E-09 
5,82E-14 
4072E.04 
1tO02-05 

5.tOE-06 
|t.E0-02

USAGE (K(/YRtHR/YR) 
fISH 16.0 
INVERTEBRATE 3,8 
ALGAE 0.0 
DOINKING 0,0 
SHORELINE 67,0 

35IMMING 100,0 
BOATING 100.0

DILUTION 
5,0.  

5.0 

500,0 
SO 

5.0 Soo

TIME(HR) 
25.00 
25.00 
25,00 

112.00 
I,00 
1,00 
1,00

SHOREWIDTH FACTORRO.

C H I L 0 DU 3 E 8

,..'...DOSE..,(MREM PER YEAR INTAKE)'....

PATHWAY 
FI' 

INVERTEBRATE 
ALGAE 

nRIING 

SMIMING 

B~lTINO 
TOT AL

SKIN 

0,0 
0.0 
I . 16E.0

DONE 
I,2TE-01 
6. 17F.01 
6. 12E-f!'J 
9,8E-10 
9. AbE-ens 
.,55E06 

5. OE-Ob 
1,34E-01

LIVER 
SjBE-02 
5,37E-03 
6.22E=05 
d4bIE-IO 
9,86E-O5 
2o5SE-06 
5, IOE06 
6,36E-0m2

TOTAL BODY 
I,zoE=Oa 1,6103 

3.BE05 
2.56E-10 
9,86E105 
2. 551 -06 
S. 10E'06 

1@4'2E-02

THYROID 
7,OE*03 
6,33Ea04 
20,98E05 
5,44Em09 
9,86E-OS 

5,10E.06 

8,TE7-03

KIDNEY 

6,61E03 
-5,511.00 

5,82E-11 ............ 986E 05 
2,551.06 

5,10E*06 
.......7o27Ee 03

LUNG 
6,52Em03 
3,54E"03 
8,851.06 

, 1OqE-10 

9,861-05 
2,55E-06 
5.1OE-02 

*-1002E-02

GI-LLI 
9,501.03 
6.0TE-03 
7.16E-0% 

8,30E-1I 
. 9,B6E.05 

2,55E-0 
5,10E06 

.....1,581.0?

SKIN 

.I 3E-04 
0.0 
0.0 
4.J I3E-0

OUNE 
2.77E-01 
I .52E-02 
5 BZE-07 
3.q6E-1 

3.52Em04 

5. 10E06 
5.1 OE-06 
2.q3E-01

LIVER 
T,57E-02 
1,46E-02 
5,0IE-08 
2,09E-13 
3.52E-O 
5.IOE-06 
5.IOE06 
9,06E-02

THYROID 
8.'2E03 
6,68E.EO 
S,07E-O8 
1,96E-12 
3,5al-O4 
5.10E.06 
5,10EwO6 
9.4SEe03

KIDNEY 
2.0 1-02 
1962Em03 
3, TE.09 
582E-1 
3521E-0 
S.lIOE-Ob 
5.OE-06 
2021E-02

. LUNG 
7,93E-03 
1903E-02 
7.43E-09 
8.1OE-Ia 
3. 5210 
510 E-06 
5.1OE-06 
1.85E-02

GI'LLI 
2.92E-02 
1.60E-02 
7.19E-O 

9.89E1 'A 

1,52F.04 
S,10E-06 
5,1OE-Oh 
a .76En02

LUNG 

B.TOE003 
T.83E-03 

6.93E-l 

1.02E-05 
5IOE06 1*70E.02

GI-LLI 
2,21F-02 
1.3hE-02 
7.17E-O 
9,05E-1 
4.T2E-O 
1.02E-05 
5,10E-O 
3,63E-02

Y ACHIEVABLE Ar



FW 
INVERTEBRATE 
ALGAE 
DRINKING 
SHORELINE 
SWIMMING 
BOATING

USAGE (KG/YRHR/yR) 

6,9 
1.7 
0,0 
0,0 

14,0 
25,0 

100.0

DILUTIUN 
5,0 
5.0 
5,0 

500O,

TIME(MR) 
25,00 
25.00 
25,oO 

I1,00 
1,00 
1,00 
1,00

SHOREWIDTH FACTOR90,2

PATHWAY 
FISH 

INVERTEBRATE 
ALGAE 
DRINKING 

SHORELINE 
SWIMMING 

BOATING 

TOTAL 

U 

FISH 
INVERTEBRATE 
ALGAE 
DRINKING 
SHORELINE 
SWIMMING 
BOATING

IN F A.NT D O 3 E 3 

"" : , DOSE. (MREM PER YEAR INTAKE)... .  

SKIN BNO

2. 8E 05 
0.0 
0.0 
2,8EV05 

SAGE (K/YR,HR/yR) 

0,5 
0,1 
0.0 
0.0 
3,0 
0,0.  
0,5

1,30E-02 
M,3OEmo' 
6,MME-07 
1.66EI2 
2.1IE-05 
1,02E-12 
2,SSE.08 
1,3E=02

LI VEH 
9,37E-03 
3 ,69E.04 
8,83E-O 
10OiE-12 
2,1EI o5 
1 .02Emj2 
2,SSE-08 
9,76E.03

DILUTION 
5,0 
5,0 
5,0 

500.0 
5,0 
5,0 
50

TOTAL BODY 
8,52E-0O 
1, OTE-OR 

3,82E-08 

2,11E-05 
1,02E012 
2,5SE08 
9,SIE9O

TIME(HR) 
25,00 
25,00 
25,00 

112,00 
1,00 
1.00 
1,00

THYROID 
I, 3SE.03 
8.98E.o5 
7, t1 EvOs 
l,3lEall 
2, l E-os 
1002EVI? 
2,5SE-0 
1,46E-02

3MOREWIDTH FACTORE .2

KIDNEY 
4,79E-Oa 

3#47EO9 
5o82E- 1 
2,1 IE-05 
1602E12 
2,5SE-08 
5,$3E-04

LUNG 
II (IE-03 
21 UE-OQ 
|.20E-08 
1.72E-13 
2.1 IE-OS 
1.02E-12 
2,55E-08 
1.33E-03

GI-LLI 
6.88-0 

3.STF-OE 
7 1. Ib-0 
7.QQE-1 
2,1 1E-o5 
1.02L.12 
2,sE.08 
1.07E.03



* * SELECTED LOCATION * * 

OCATION I DOWNSTREAM 

A.DUL T ' DO E 3

V. *
DOE_..(MREM PER YEAR INTAKE).......

IATHWAY 

INVERTEBRATE 
%LGAE 

)RINMING 
3HORELINE 
30IMMING 
IOAT ING 
10TAL 

7I8H 
INVERTEBRATE 
%LGAE 
)P INKING 
!hOQELINE 
3 IM1NG 
WOATIN0

SKIN 

2.95E0' 
0.0 
0.0 

2.95E-04 

USAGE (KG/YRHR/VR) 

5.0 
0.0 
0,0 

50.0 
50.0 
100.0

.OCATION 18 DOWNSTREAM 

T E E N A 0 E R 
TEE AGE

BONE 
Io,9bE'01 

I,08E-02 
1.1 1E-07 
2.86E1 I 
2.SE-04 
3,63E-06 
3,63E-06 
Z.071-01

LIVER 
9,39E-02 
1,O4E-02 
3,55E-o08 
I 951E.1 I 
2,51E-0' 
3,63Ea0O 
3,63E-06 
6,046E-02

-DILUTION 
7,0 
7,0 
7o0 
7.0 
70 
7,0 
70 

DO SE S

TIME(HR) 
31,00 
31,00 
31,00 
19,00 
7,00 
7,00 
7,00

TOTAL BODY 
3.7OE-02 
3.23E-03 
2.28E0b 
1*30E-11 
2.5IE-0 
3,63E-06 
3,63Cm06 
4,051E02

THYROID 
5,8E.03 
4*67E-04 
7,a47E-o9 
1.95E-10 
2.51E04, 
3,63E-06 
3,63t-06 
6.61E-03

KIDNEY 
194E-02 
I.16E-03 
2448E09 

2,5IE-04 
3,63E-06 
3,63E-06 
I.SOE-02

3HOREWIDTH FACTORu0,2

"-- DOSE....(MREM PER YEAR INTAKE}

JATHNAY 

INVERTEBRATE 
,%LGAE 
)RINKING 
IHORELINE 
34NMING 

OATING 
rOTAL 

INVERTEBRATE 
%LGAE 
)RINKING 
IHORELINE 
3"!.41MING 
'UATING

SKIN BONE 
1,56E-01 
8.52E-03 
A, 16E-07 
3.TSE-lI 

3.95E-04 3,37E-04 
0.0 7,25E.Ob 
0.0 3063E-06 
3.95E104 146SE-01

USAGE (KG/YR#NR/YRi 
16,0 
3,8 

0,0 
0.0 

67,0 
100.0 
100,0

LIVER 
5. 14E-02 
8,02E.03 
3,7lE-08 
I ,86E- I 
3,37E-04 
7,25E-06 
3,63E-06 
5,97E-02

DILUTION 
To0 
7.0 
7,0 
7,0 
7,0 
7,0 
7,0

TOTAL BODY 
2. 19E-02 
2.6E-03 
2,26E-08 
1,34E-Il 
3.37E-04 
7,2SE-06 
3663E-06 
2.4TE-02

TTNE(HR) 
31,00 
31,00 
31,00 
19,00 
7,00 
7,00 
7,00

THYROID 
5,22E.03 
4,13Ew-0 
8,70E.09 
2,27E-t0 
3. 37E-00 
7.25e-06 
3,6JE-06 
5,98.03

SHOREWITH FACTORa0,2

.OCATION I DOWNSTREAM 

CHILD DOSES

DOE_(MREM

'ITHWAY 

'NVERTEBIRATE

SKIN BONE 
9,00O-O2 
4,38E.03

LIVER 
, 1E-02 

3,801.03

TOTAL BUODY 
8,BOE-03 
Ia 19E-03

PER YEAR INTAKE) 

THYROID 

4@42Eo,04

LUNG 
5.6bE-03 
7,33E-03 
5.30E-09 
5.0E*12 
2.51E-04 
3.63E-06 
3.63E-06 
I. 3?i=OZ

GI-LLI 
2.07E-02 
1.29E-02 
5,00f-08 

7.30E-12 
2o51E-04 

3.63F-0b 
3.63E-06 
3.3FE-02

KIDNEY 
.OqE*02 

8,79E-0 
2,48E.09 
4, SE-l2 

3,37EP04 
7,25906 
3063e-06 
1,2lE-02

LUNG 
.6.22E-03 
5,5qE-03 

5.60E-09 
6.3qE-12 
3.37E-04 
7.25E-06 
3.6]E-06 
1.22E-02

GIwLLI 
1.56E-02 
q.12E-03 

5.07E-Om 
6.63E-1 

3.37E-04 

3,631-Qb 
2.57(-01

KIDNEY 
472E,03 
3.93E0 0

LUNG 
4,65E03 
2.51E-01

GI-LLI 
b,71E-03 

4.31t -03



A LGA EW V 

OR I N K IN G 
SHORELINE 
SKIMMING 

BOATING 
TOTAL 

FISH 
INVERTEBRATE 

ALGAE 
DR INK ING 
3HOREL INE 
SWIMMING 
BOATING

8, 25E -05 
0.0 
0.0 
8o25E-05 

USAGE (KO/YR,HvyR) 
6,9 

0,0 
0,0 

1,0 
25,0 
o00.0

,32E-04 
7.IE-08 
1.04E-05 

I .5IEW06 
3.63E=06 
9,49E-o2

',ME-05 
3.37E.o 
7. 0E-O5 
I.8IE-06 
3.63E-06 
4.54E=On

DILUTION 

7,0 
7.0 
7.0 
7.0 

7,0 
7.0 
7,0

LOCATION I3 DOWNSTREAM

2,46E-05 
1*87E-08 
7,0E-05 
1.81E-06 
3,63E-06 
I.0 1E-OR

TIME (HR) 
31,00 
31,00 
31.00 

19,00 
7,00 

7,00

Z,08E.05 2,8E-06" 
5.03E-07 .r.5E=09 
7.0'IE-05 7,0'E-o5 
I.81E-06 I.81E-06 
3.63E-06 3963E-06 
5.92E-03 5.IQE-03 

SHOREWIDTH FACTORmo.2

INFANT DOSE 

PATHWAy 
FISH 
INVERTEBRATE 
ALGAE 
DRINKING 
3HORELINE 
SWIMMING 
9OATING 
TOTAL 

F• ISH 
INVERTEBRATE 
ALGAE 
ORINKING 
SHORELINE 
SWIMMING 
4OATING

"" -- ."" - .D O SE..- (MR EM P E R Y EA R IN TAK E ) - '
SKIN

1077E-o5 
0,0 
0.0 
1,77E-05 

USAGE (KG/YRHR/YR) 
0.5 

0.1 
0,0 
0,0 
3.0 
0.0

BONE 
9.23E-03 
3,05E-04 
M,55E.07 
1,20E-10 
I ,51E-05 

7,25E-i3 

9.8E-08 9,55E-03

6,6 
2,6 

6,2 
7,3 
1,5 

7,2 
1,8 
6,9

DILUTION 
7,0 
7.0 
7,0 
7,0 
70 
7,0 
7,0

LIVER TOTAL BODY 
9E-03 6.07E-04 
4E-O 7,66E-05 
8E-08 2,71E-08 
$E-11 2052E=1 51e-05 IsSIE-05 

'SE-13 7*25E-13 lE-o8 1981E-08 

7-03 6,99EO0a 

TIME(HR) 
31@00 
31,00 
31,00 
19,00 
7,00 
7,00 
7,o00

THYROID 

6,28E-05 
5.02E-08 
1.311-09 
I 851E-05 
7,25E.13 
1081E=08 
IsOlfm-03

SHOREWIDTH FACTOR1O,2

6.32E-06 
7.92E-09 

70oE-05 
I,81E-06 

3.63E.ob 7.2hE-03

5.06EZ05 

6 . 0JI E -0 9 7.0uE-05 
1.81E-O 
1.63E-o 
1 .2E-02

KIDNEY 
2,31E-05 

2.08E-09 
U, 1-05 

T,251-11 
1,81E.08 
3,80F.04

LUNG 
7,8uE-0 
1,53E-04 
S.55E-0~9 

1 ,23E-1 I 
I ,SIE-05 
7,25E-13I 
1 ,SIE008

'GI-LLI 

2.SIE-O5 

I.51E-05 
7.2SE-1 
1.551E00



* , * FISH CONSUMPTION POPULATION DOSES * a , 
MAN.REM 

• 8~PORTFIS" HARVEST_ " '  ...  

------ oft-wo--wo---DnSE (AN.REM).. .... a..- -----------------

PATHWAY AGE GROUP USAGE BONE LIVER TOTAL BODY THYROID KIDNEY LUNG GI-LLI FI3H ADULT 7.24E+04 5.27E-01 I,74E-O 1,2OE-OI- 1.22E-02 4 .86E-02 1.Q2E-02 5.5E-02 1iH-. TEENAGER I16E+O 0,93E-02 3,51E-02 1,OTE-02 2,27E-03 7.76Em03 .4lUE-03 8.65E-03 FiSm CHILD 7 .00E+03 T,65E-O2 4,OE-02 8.24Eo03 3,28E-03 U,69E-O3 4,63E-03 5.20E-03 CIS " TOTAL 9o1OEo04 6.92EmO 2,49E-O1 1,43E-Ol 1.78[-02 6.1OE-OZ 2.82E-O2 6.8aE-02 
DILUTION CATCH TIME(HRJ-INCLUDE8 FOOD PROCE33ING TIME OF 1,68E02 HR PUPULATIONsI.59E+Oa 

7,00,EO0 9,10E*04, 1968E+02 

&VERAGE INDIVIDUAL CONSUMPTION (KG/YR) ADULTs6eqOE0O TEENU5.20OO0 CHILDu2,20EO00



- * * * FISH

........ MADOSE (mA.REM) ... . *.  
BONE 

.. . . ae .... ..... ''' - -=... .

PATHWAY 

FISH FISH
FISH 

DILUTION 

76OOE+O0

AGE GROUP 
ADULT 
TEENAGER 

CHILD TOTAL

CATCH T~~ImH 0 cyto 08,7E0 
2.40E+0 

F 2.6EE*O M

USAGE 

.6 5E+07 
36E+06 ,09E*08,

1*97E+oo 

2,61E+00

7.16E.01 
1*6eE-O1 
1.O81+nn

IUJAL BODY 4,94E-01 
60041.O? 
3 IfE.02

THYROID 3.96E.02 
7,38E-O3 
I*O7E 02

Ev'AgE INDIVIDUAL CONSUMPTION (KG/yR) 

~--...NEP A DOSES

KIDNEY 

,326E-02 I 97E.O2 
2:S6E-o|

3*26E.02 8.OSE-02 
*1.a6E.02 I.97E.ol 
I. 93E

CHILDo2.2OEjOo

LUNG 
"1,OSE-02 

1:;SL-Ok 
I 19E o!

GI-LLI 
2.02E-o 
3,20E.02 
I 1,92EO 
2,53E-01

2.53E.o,

NOTEooTOATL NEPA DO. MUST INCLUDE SPORT CATCH- DOSE BELOW ARE FOR COMMERCIAL CATCH ONLY 
aUaTse s " , , IllTtENU5*

2 0

__
0 0

'AGE GROUP 
ADULT 
TEENAGER 
CHILD 
TOTAL

USAGE 
I.23Eo5 
9, TE+Oq 

I.19E40 

I 55E+05

,uAL UUOY 
2.00E.01 
?oI'E.02 
1.36E:02 
23SE 01

749 8E.01 

1.031,00

2 .90E.01 

5 87%.02 6,81E-02 
.I7 -Ol

THYROID 
1.60EO 

2 99E.03 
4:3iE-03 

2,33E.o2

KIDNEY 
8 .26E-02 
1.32E.02 
7.9BE-03 
1.04E.o0

LUNG 
3.26E-02 
7081E.03 

4080E02

PATHWAY 
FISH 

FISH 
FISH- -FISH GI-LLI 

8.1 7E-02 
1029E.02 
7.7 7E03 
I1 02E'OI

IPTIoN POPULATION DOBEE, .  IN pEM . *i

ADULTx6.gOE+O0
TEENeS.2OE+O0

BON LIVE .R Tm , .. .. 03E .....



* * * INVERTEBRATE CONSUMPTION POPULATION DOSES * , * " 
MA NREM 

" ' 8-,PORTFI8H HARVEST "" . ....  

....... .. ..... ---- ft-' ---- w'v' E (MA' M) .........................  

'ATHWAY AGE GROUP USAGE BONE LIVER TOTAL BODY THYROID KIDNEY LUNG GI-LLI INVER ADULT 7qaE+03 1,38E-02 I,SQE-02 4,90E-03 '4,4bE-04 1,78E-03 I.IUE-'02 ,9SE-02 
tNVER" TEENAGER 126E,03 -2-30Ew03 2,58E.03 ?,T7E-0 8,26E.05 2.8'l-04 1.82E-03 3*09E-03 INVER CHILD 7,qE402 1,70E-03 1,73E-03 5,32E.O I,24E-O4 1.78Ea04 1,16EP03 1.93E-03 INVER TOTAL 1.00E+O4 I.78Eo02 2.02E-O 6.21E-03 6,53E-o0. 2.2SE-03 1.4BE-O? 2.45E-02 
DILUTION CATCH TIME(HR)-INCLUDES FOOD PROCESSING TIME OF 1.68E+02 HR POPULATION3I.OEOU 

71oOE*O0 1.OOE#O 1.68E+02 

%VERAGE INDIVIDUAL CONSUMPTION (KG/YR') ADULTuI.OOE0O0 TEEND7.SOE-O CHILDw330tE-0



* * * INVERTEBRATE CONSUMPTION POPULATION DOSES * * * 
MAN-REM 

-- COMMERCIAL HARVEST ,- 

-.. ........ DOSE (MAN-REM) ......... .... .............  PATHWAY AGE GROUP USAGE BONE LIVER* TOTAL BODY THYROID KIDNEY LUNG GI-LLI INVER ADULT 1,25E+07 B,58E-03 1.0E002 3,32EO032,36E O 1,22E-O3 7.8OE-03 l.32EoOZ INYER TEENAGER lo99EO"6 I.UME003 I,75E-03 S,28Eo04 4,38E-05 |,9'E-OG 1,25Es03 2,09E-03 INVER CHILD 1.25E+06 iO8E03 1,IE-O3 396IE-04 6,dE-05 I.2E-Ow T,9lEoO 1.31Ew03 INVER TOTAL I.SSE+07 I.IIEwO2 1.8E-0Q2 4.zE-0o3 3,46E-O 1.53E-03 9.84E-03 1066E-02 DILUTION CATCH TIME(HRiINCLUDES FOOD PROCESSING TIME OF .,40EO02 HR POPULATIONSI.OE07 

7000E40 oo1OOE+03 2.ooEoZ 
AVERAGE INDIVIDUAL CONSUMPTION (KG/YR) ADULTUI|OOE+00 TEENNT.SOE-O| CHILDum33OEQ| 

..-- . NEPA DOSES 

NOTE--TOATL NEPA DOSE MUST INCLUDE SPORT CATCH# DOSES BELOW ARE FOR COMMERCIAL CATCH ONLY 

fbfb... a.... o-wDO3E (HAN-REM)......... ... --- .....  
PATHWAY AGE GROUP USAGE .BONE. LIVER TOTAL BODY THYROID. KIDNEY LUNG GI-LLI INVER ADULT 7 ,94E#02 1.25E"03 1.58E-03 4.83E-O 3.44E-05 1.77E-04 1.IE-03 1,92E-03 INVER TEENAGER 1.26E+02 2.IOE-04 2055E-O 7.69Eo05 6.38E-06 2.82E-05 I.82E-O 3.04E-O INVER- CHILD 7 94EfOi I.57E.OU l.TE.04 3.25EO 9.59E-06" I.TTEoOS 1.15tO4 1.9IEwO4 INVER TOTAL l.OOE+03 1.62E-03 ?.OlE-03 6,13E-O 5.O4E-OS -2,23E-O I,3E-03 2.2E-03



* * * POPULATION WATER CONSUMPTION DOES * * , 

' -.......O..............OSE (MAN-REM) --.......................

:'ATHWAY AGE GROUP USAGE BONE 
IRINKTNG ADULT 2,4EF+02 e,20E* 
)RINKING TEENAGER 3,64E+0I T,65E
)RINKING CHILD- 5.20E*01 . 1., aIEo 
)RINKING TOTAL 3.33E+02 6.77E

DOPULATION|.OOE+O0 DILUTIONNI00E402 

4VERAGE INDIVIDUAL CONSUMPTION (L/YR) 
* " . , . w e '* .t

LIVER TOTAL BODY THYROID KIDNEY LUNG GI-LLI 
-09 9.*7E-t0 1.10E-09 .0.0 Z99ZE-IO 9.70E-11 6.6IE-1I 
*10 I.6E-IO 1.66E-|0- 0.0 4*36E-II 2.24E-'II 1,U2E-II 
-09 5.31tolO 3.27Eolo 0.0 6.23E-11 5.94L-I Z.O6E,1! 
'09, 1.69Ew09 1.59E09 0,0 3.98E-I0 1.1QE-10 I.OIE-IO 

TRANSIT TIMNEteOOE406 HR (INCLUDING 2U HR FOR TREATMENT FACILITY) 

ADULTu3,70E+02 TEENO2,60E402 CHILDUR,&OE,02 
- ' * * • -• , * .. P . , , ,

-- o-.CUMULATIVE TOTAL...

2ATHMAY AGE GROUP USAGE BONE 
')RINKING CUMUL TOTAL -3,33E02 -&,77E09 

SAGHYDROSPHERE TRITIUM DO BONE 

2ATHNAY AGE GROUP USAGE BONE

LIVER TOTAL BODY THYROID KIDNEY LUNG GI-LLI 
106qE-Oq 1,59E-09 0.0 3,98E-10 ITQEtO 141[*1,

LIVER TOTAL BODY THYROID KIDNEY LUNG GI-LLI



PATHWAY AGE 

SHORELINE TOTAL PO 

LOCATION- DOWNSTREAM 

OILUTIONO.7oOE+O1

* A * * RECREATION POPULATION DOSES * , 

DOE (MA N REM)_________ 
GROUP USAGE $KIN TOTAL BODY THYROID PUL .166E40T 9,79E-o? 8.35E02 o35E-02

TRANSIT TINEuO,4OE*O1 MR 3WF8O.2

-= _ _ r.. DO .E(MAN*REM) _ .._ _ _-

PATHWAY AGE GROUP USAGE SKIN TOTAL BODY THYROID 
SWIMING TOTAL POPUL 1i66E+07 00 -0Z1E,,O IalE.0$ 

LOCATION. DnWNSTREAH 

OILUTIONOTOC,0,O TRANSIT-.TIMEXO,4OE+01 HR 
. - . .s e t . a -

, I

.A AYAEGRU SAE5

PATHWAY AGE GROUP USAGE 3K 
90ATING TOTAL POPUL Io66E*O7 0.0 

LOCATION. DOWNSTREAM 

DILUTIONuoTOE+OI TRANSIT TIMEUO.MOE+0 HR 

J , roe

IN TOTAL BODY THYROID 
6.03E04 6.O3E*O



* * DOSE To BIOTA 

MRADS PER YEAR

ILUTIONS 7.00E+00

INVERTEBRATE' 
ALGAE 
4USKRAT 
IACCOON 
HIERON 
')UCK

INTERNAL 
6,57E-01 

"-2463E-0I 
2 i9IE~O 
5.51E.00 
2.32e-oI 
'4409E+00 
9, 44E+00

TRANSIT TIME.  

EXTERNAL 

2921E-01 
6e 37 E-04L 
I, LIEuO I 
I IOEf- 01 
100fT~oIl 
2021E-01

LI.OOE*OO HR 

TOTAL 
8o78E-01 
7 a 0 4 f 0 1 
Z.91E0oo 
546E+00 
3.'13E-oI 
4,24EC+00 
5.66E0oo



* * * COST*BENEFIT ANALYJI * *

NUCLIDE RELEASE HAN-REM OOSE 
4.. CI/YR *'-.I- 'TOTAL BODY,. THYROID 

388R 89 ,1 3,01E.04 I 1.01EuO 1 5,30Ew09 
388R qO I. 1,27E-03 I 1.71E-03 I 2,07E-09 
55C8'134 I- 115E.o02 r 2.27E-01 1 6,21[.03 
55C$ 137 .1 3#52E-02 I 4.28Ew0 I 2,83E.02 
531 131 I. 5e8e-02 I 359qE-04 I 7,67E.02 
27CO- 50 *'-'-1'--' 7,60Ew2 I 3. 36E. 03- - I 2f67E1 03 
27CO 60 I 2,7Eo02 I 4.70E-02 I 4,62E.02 
26FE 59 I ,UoSE.03 I 1.33Eo04 I 'oII-05 
30ZN 65 I 1,50E-03 I 2.13E-03 I qo31OS 
25MN S4 I 7,60E-03 I 2,84E-03 I 8,52EwO 
24CR 51 I 9#40Eo03 , 5.33E-06 1 5,14E-06 
40ZR 95 -1 ' lfOEoO3t 3 36E-05.I 3,36*-05 
43TC 99M 1 9,33Ew04 I 8,36E-07 I 4.36E-07 
568 140 I 4,911E03 I 1.98E.05 I ISOE-OS 
58CE 141 I 1,83E03 I 2661EOb I .2obSE106 
93NP 239 1 1,98E-04 I 1.62E-07 I 1o62EO? 
26FE 55 1 7,72E-02 I 1.O2E-02 I 1,49E-08 
28NI 63 1 8#75E-03 1 3.3SE-04 1 0,0 
Isp 32 1 2#41E-03 I 9.76E-02 I 4,621.08 
27CO 57 I 5,28E-06 I 8,78E-08 I 8,06E-08 
44RU 103 I 1,05E.05 1 1.19E-07 I 1,17-01 
5188 125 I 3,14E-04 5,70-.05 I 5,70E*05 
58CE 144 I 2160E.04 I 1o501.06 I 1,47E-06 
53! 133 1 1,02E.04 1 2,76E07 I 3,55'-07 
531 132 I 2,55E.05 I 1.02E-07 I 1,02E-07 
5188 124 1 2,04E04 I 1.17E-05 I 1.17t-05

=..MANwREM PER CURI......  
' TOTAL BODY I THYROID 
I 2,951E.0 1551.05 I 

6,OE000 i 1.bl3.O6 
l*.97f+Ol1 5o409-01 

I1,211+0l1I 8,041.01I 
6,11E-03 I 1,30E+0 4,42E-02 13,52E.02 
Io71E O0 I I..q(+O0 

8.98E.02 I 2.8E.02 
1.42E+00 I 6,091"02 
3,74E-01 1 1,12E.01 
5,67E'04 . 5,47E-04 
2.40E-02 1 2,a0[02 
4,67E-04 I 4,67E-04 
,04E03 I 3.051.03 
1.5E-03 1 1,451-03 
o O8,17E-04 1 6,171.04 

1,32E.01 I 1,93.07 I 
3.83E-02 1 0.0 " 
4,OSE01 I 192E.05 
1,66E-02 I 1,53E.02 I 
S1.13.E02 I 1o12E.02 I 
l ,82E01 I l,621.ol I 

I 5o7E03 I 5,65E-03 I 
2,71E-03 .I 3,481.03 I 
3.98E-03 I 3,98E-03- I 

I 5.75E-02 I 5o7UE.02 I

8.27E-01 1,61E-01TOTAL
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QUARTERS, 1979



HOURS AT EACH 

PERIOD OF RECORD: July 1 

STABILITY CLASS: A 

ELEVATION: 10 Meters

TABLE 4A 

WIND SPEED AND DIRECTION a 

- September 30, 1979

1 Wi nd S peed (mphl at 10 in L eve I

Wind 
Direction 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SS E, 

S 

SSW 

SW 

w 

W 

INW 

NNW

1-3 

23 

25 

7 

4 

1 

1 

1 

39 

85 

24 

9 

6 

4 

4 

4

4-7 

.18 

66 

17 

2 

1 

0 

0 

0 

18 

49 

19 

5 

9 

7 

12 

6

8-12 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

4 

0 

0 

0 

0

13-18 19-24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

>24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

Total 239.  
P'eriods of calm (hours): 
Hours of nissing data:

229 6

Total hours of missing

0 

data

0 

for all

474 

stability

•_ •classes this quarter = 42.  
a In the table, record the total numher of hours of each category of wind direction for each 

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

elevation.

TOTAL 

41 

92 

24 

6 

S2 

1 

2 

1 

57 

.134 

47 

14 

15 

1l 

17 

10



TABLE 4A 

HOURS AT EACH WIND SPEED AND DIRECTION a 

PERIOD OF RECORD: July 1 - September 30, 1979 

STABILITY CLASS. B 

ELEVATION: 10 Meters 

Wind Speed (rnpril at lOr Level 

Wind 
Oirection 1.3 4-7 8.12 13-18 , 19-24 >24 TOTAL 

N 4 0 0 0 0 0 4 

NNE 4 3 0 0 0 0 7 

NE 2 5 0 0 0 0 7 

ENE 4 1 0 0 0 0 5 

E 4 1 0 0 0 0 5 

-ESE 0 0 0 0 0 0 0 

SE, 0 0 0 0 0 0 0 

SSE 0 0 0 0 0 1 

S 6 1 0 0 0 0 7 

SSW 18 5 0 0 0 0 23 

SW 7 5 3 0 0 0 15 

WSW 4 1 0 0 0 0 5 

W 6 0 0 0 0 0 6 

WNW 0 1 0 0 0 0 1 

NW 1 4 9 0 0 0 5 

NNW 1 2 0 0 0 0 3 

Total 62 29 3 0 0 0 94 
Periods of calm (lours} 0 
Hours of missing data: 

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

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



TABLE 4A 

HOURS AT EACH-WiND SPEED AND DIRECTION a 

,PERIOD OF RECORD:T-JUiJy1 - September 30, 1979 

STABILITY CLASS. C 

ELEVATION: 10 Meters 

Wind Speed irnpnl at 1orn Le el 

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

N 3 .2 0 0 .5 

NNE 4 7 0 0 0 0 11 

NE 5 0 0 0 7 

ENE 5 0 0 0 0 0 5 

E 1 0 0 0 0 0 "1 

ESE 0 0 0 0 0 0 0 

SE 0 0 0 0 0 0 0 

SSE 1 0 0 0 0 0 1 

S 8 2 0 0 0 0 10 

SSW 17 3 0 0 0 0 20 

SW. 8 5 1 0 0 0 14 

WSW 2 1 0 0 0 0 3 

W 5 1 0 0 0 0 6 

WNW 1 4 0 0 0 0 :5 

NW 0 1 0 0 0 0 1 

NNW 3 2 .0 0 0 0 5 

Total 63 29 2. 0 0 0 94 

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

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

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

elevation.



TABLE 4A 

HOURS AT EACH WIND SPEED AND DIRECTION a 

'PERIOD OF RECORD: July 1 - September 30, 1979 

STABILITY CLASS: D 

ELEVATION: .10 Meters 

Wind Spced (mphl at 10m Level

8-12 13-18 

0 0 

12 0

19.24 

0 

0 

0

>24 

0 

0 

0 

0 

0 

0

Wind 

Direction 

.N 

NNE 

NE 

ENE 

E 

E E 

SE 

SSE 

S 

SSW 

SW' 

wSW 

W 

WNW 

NW 

NNW

Total 301 
Periods of calm (hours): 
Hours of missing data:

213

TOTAL 

9 

75 

116 

29 

'17 

6 

6 

6 

56 

96 

57 

15 

21 

19 

16 

5

0 549

In the table, record the total number of h6urs of each category of wind direction for each 

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

48 

69 

34 

13 

17 

5 

4 

3



TABLE 4A 

HOURS AT EACH WIND SPEED AND DIRECTION a

PERIOD OF RECORD: July 1 - September 30, 1979 

STABILITY CLASS: E 

ELEVATION: 10 Meters 

Wiidwnd Speed (mphl al 10rn Level

WVind 
Direction 

N 

NNE 

NE 

ENE 

E 

ESSE 

SE 

SSE 

S 

SSW 

SW 

WSW 

W 

WNrV 

NW 

N NW

Total 583 
Periods of calm (hours): 
Hours of missing data:

1-3 

18 

22 

81 

80 

35 

21 

17 

33 

69 

105 

45 

21 

22 

6 

3 

5

116

4-7 

.6 

12 

31 

13 

1 

0 

0 

2 

6 

27 

7 

0 

5 

2 

3 

1

13-18 19-24 

0 0 

0 0

0-12 

0 

0 

0 

0 

0 

0 

0 

0 

2 

8 

0 

1 

0 

0 

0

>24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

0 712

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

calendar quarte:. Provide similar tables separately for each atmospheric stability class and 

elevation.

TOTAL 

24 

34 

112 

93 

36 

21 

17 

35 

78 

140 

53 

21 

28 

8 

6 

6



4-7 8-12 13-18
Wind 
lireclion 1-3 

I 14 

NNE 23 

NE 51 

ZNE 48 

E 10 

ESE 2 

SE 5 

SSE .2 

S 9 

SSW 15 

sw 6 

WSW 7 

W 4 

WNW 1 

NW 2 

NNW 1 

Total 200 
Periods of calin (hours): 2 
Hours of missing data:

27 1

19-24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

a In the table, record the tot'al number of hours of each category of wind direction for each 

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

elevation.

>24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

0 228

TABLE 4A 

HOURS AT EACH WIND SPEED AND DIRECTION a 

PERIOD OF RECORD: July 1 - September 30, 1979 

STABILITY CLASS: F 

ELEVATION: 10 Meters 

Wind S need (mpl at l0i Level

TOTAL 

14 

23 

60 

65 

'•11 

2 

5 

2 

9 

.16 

6 

7 

4 

1 

2 

1



TABLE4A 

HOURS AT EACH WIND SPEED AND DIRECTION a

PERIOD OF RECORD: July 

STABILITY CLASS: G 

ELEVATION: 10 Meters

1 - September 30, 1979

Wind S rw!.,i (nph) at I Orn Levei

Ditection 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSW 

SW 

WSW 

W 

WNW 

NW 

NNW

Total 10 
Periods of calm (hours): 
Hours of missing data:

2 0

1318 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

19-24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

>24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

TOTAL 

0 

1 

2 

7 

1 

1, 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

0 12

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

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

elevation.



TABLE 4A 

HOURS AT EACH WIND SPEED AND DIRECTION a 

PERIOD OF RECORD: October 1 - December 31, 1979 

I STABILITY CLASS: A 

ELEVATION: 10 Meters 

NVind Soed (mohl at 10' Level 

Wind 
Direction 1-3 4.7 8-12 13-18 19.24 >24 TOTAL 

N 2 6 3 1 0 0 12 

NNE 1 1 1 0 0 0 3 

NE 0 1 1 0 0 0 2 

ENE 0 0 0 0 0 0 0 

FE 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 20 2 0 0 0 0 22 

SSW 7 15 0 0 0 0 22 

SW 0 8. 2 0 0 0 10 

wSW 0 3 0 0 •0 0 3 

W 0 5 2 0 0 0 7 

WNW 3 5 3 0 ,0 0 11 

NW 0 13 2 0 0 0 15 

NNW 0 6 1 0 0 0 7 

Total 33 65 15 1 0 0 114 
Periods of calm (hours)" 0 
Hours ofrnissingdata: Total hours of missing data for all stability 

• classes this quarter = 57.  

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



TABLE 4A 

HOURS AT EACH WIND SPEED AND DIRECTION a 

ERIOO OF RECORD: October 1 - December 31, 1979 

~ STABILITY CLASS: B 

ELEVATION: 10 Meters 

Mnd S eed (mph) at lore Levei 

Wind 
Direction 1-3 4.7 8-12 13-18 , 19.24 >24 TOTAL 

N 0 3 1 4 0 0 8 

NNE 0 1 0 0 0 0 1 

NE 0 4 1 0 0 0 5 

ENE 0 0 0 0 0 0 0 

F 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 

4 2 0 0 0 0 6 

SSW 11 3 0 0 0 0 14 

Sw 3 4 1 0 0 0 

WSW 1 6 0 0 0 0 7 

W .0 3 0 0 0 0 3 

WNW 1 6 1 0 0 0 8 

NW 0 6 2 0 0 0 8 

NNW 1 4 5 0 0 0 10 

Total 21 42 11 4 0 0 78 

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

a In the tabIc, 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.



'p.'.

Wind 
Direction 

N 

NNE 

NE 

ENE 

E 

E.SE 

SE 

SSE 

S 

SSW 

SW 

WSW 

W 

WNW 

NW 

N NW

8-12 

4 

1 

2 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

3 

5

13-18 , 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

19.24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

>24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

Total 29 
Periods of calin (hours): 
Hours of missing data:

1 0 0 100

a In the table, record tie 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 a 

'PERIOD OF RECORD: October 1 - December 31, 1979 

STABILITY CLASS: C 

ELEVATION: 10 Meters 

Wind Spaed (rnph) at IOr Lev;

TOTAL 

11 

6 

13 

4 

" 0 

0 

1 

0 

4 

7 

12 

3 

4 

.9 

11 

15



4~ 4

Wind 
Direction 

N 

.NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSW 

WSW 

W 

WNW 

NW 

N NW

1-3 

15 

14 

22 

13 

9 

4 

4 

3 

22 

19 

30 

21 

28 

8 

4 

8

4.7 

58 

30 

95 

54 

12 

0 

0 

0 

8 

14 

36 

25 

33 

50 

46 

57

8-12 

49 

13 

11 

3 

0 

0 

0' 

0 

0 

1 

3 

2 

1 

6 

13 

21

13-18 19-24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

Total 224 
Periods ofcahn (hours): 0 
Hours of missing data:

518 123 0 876

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

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

TABLE 4A 

HOURS AT EACH WIND SPEED AND DIRECTIONa 

PERIOD OF RECORD: October 1 - December 31, 1979 

STABILITY CLASS: D 

ELEVATION:I
0 Meters 

Wind Speed (mpml at 10M Level

>24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

TOTAL 

126 

58 

129 

70 

21 

4 

4 

3 

30 

34 

69 

48 

62 

64 

63 

91



4HOURS AT EACH WIND SPEED AND DIRECTION a 

H 

- PERIODOF RECORD: October 1 - December 31, 1979 

STABILITY CLASS: E 

* ELEVATION:Ji0 Meters 

wiird Speed (mpn) at 1or Level

Wind 
Direction 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSW 

SW 

WSW 

W 

WNW 

NW 

N NV

1.3 

14 

23 

39 

46 

52 

10 

9 

17 

63 

84 

76 

50 

35 

11 

8 

9

4.7 

5 

3 

17 

5 

2 

2 

1 

23 

31 

29 

8 

4 

16 

5 

2

8-12 

0 

0 

0 

0 

0 

0 

0 

0 

1.  

6 

3 

1 

1 

1 

2 

1

13-18 19-24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

>24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

Total 546 
Periods of caln (hours): 0 
Ilours of missing data:

164 0 726

In tle 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.

TOTAL 

19 

26 

50 

63 

57 

12 

11 

18 

87 

.121.  

108 

59 

40 

28 

15 

12



TAULh 4A 

HOURS AT EACH WIND SPEED AND DIRECTION a 

.PERIOD OF RECORD: October 1. - December 31, 197.9 

STABILITY CLASS: F 

*E ELEVATION: 10 Meters 

Wind.Speed (rnph) at 10rn Level 

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

N. 13 0 0 0 0 0 13 

NNE 9 0 0 0 0 0 9 

NE 29 14 0 0 0 0 43 

ENE 27 8 0 0 0 0 35 

E 12 9 0 0 0 0 21 

FESE 1 0 0 0 0 0 1 

SE 8 0 0. 0 0 0 8 

SSE 4 0 0 0 0 0 4 

S 20 2 0 0 0 0 22 

SSW 25 1 0 0 0 0 . 26 

SW 17 •3 0 0 0 0 20 

wSW 12 0 0 0 0 0 12 

W 12 1 0 0 0 0- 13 

WNW 4 0 0 0 0 0 4 

NWV 2 0 0 0 0 0 .2 

NNW 5 0 0 0 0 0 5 

Total 200 38 0 0 0 0 238 
Periods of caln (hours): 0 
Hours of missing data: 

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 A-T-EAC WIND SPEED AND DIRECTION a 

PERIOD OF RECORD: October 1 - December 31, 1979 

STABILITY CLASS: G

ELEVATION:

%Wind Speed (rnph) at 10mn Level
Wind 

Direction 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSW 

SSw 

WSW 

W 

WNW 

NW 

N NW

10 Meters

8-12 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

13.18 19-24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

Total 14 
Periods of calm (hours): 0 
Hours of rrmssing data:

a In the table, record the

5 0 0 19

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.

>24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

TOTAL 

0 

1 

5 

4 

- 5 

0 

0 

1 

0 

0 

0 

1 

0 

*0 

0 

1


