
EFFLUENT AND WASTE DISPOSAL 

SEMI-ANNUAL REPORT 

3rd &4th Quarter 1982 

FACILITY:: In-rd ian P c:Ln t 'Station (Units 1 and 2) 

LICENSEE: Consolidared Edison Company of New York, Inc.  

This infoarm-ation is provided in 'accordance with the guidance of 
Regulatory- Guide 1. 21 -Rev.' 1.- The numbered sections of -this part 
of the-report: reference cor Iresponding section s of the subject 
Regulatory Guide, pages 1.21-10 through 12. The Power Authority 
of the State: of. New York has' chosen to -issue a separate semi
annual repor-t:.. This Semi-tAnnual -Effluent and Waste Disposal 
Report for Indian Point.Units 1 and 2, covers discharges for the 
third and- fourth quarlters- of 1982.  

A. Supplemenit Inforimation 

1. ReguIlatory Lini'ts 

Ind&fam- Point -Units .1, 2 and 3 Are pres ently subject to 
spee.fi1catiorts on radioactive waste releases -that are 
set f'olrth im. !Sections, 2.4 and 3.4.,of Appendix B Part II.  
to. Prvisiona.] -Operating License DPR-5 and Facility.  
OperatIng Licenses DPR-26 and DPR-64-entitled "*Environ
mental1 TechnIcal Specification Requirements for Once
Throxigh Coofin'g" '(ETSR). The "percent of applicable 
limtt reported In Table 2A of this document, is -the 
applMl~cable quarterly limit specified iii the ETSR.  

2. Maxivum Permissible Concentrations 

a.. fission mad Activation Gases 

7&e, quarterly limits for those specifications stated 
fxn' the ETSR have been used to calculate the percent 
*)ff techniucal specification limit. Site dependent 
gamiza-and beta dose factors for Indian Point, Units 
Nb-s-. IarAd '2 as found in Table 2.4-5 of the ETSR were 
mtfALized with the isotopic concentration values re
p:rted for -elevated and ground releases to determine 
t:he- average dose factors due to gamma and beta 
emls-s i onsa.  
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b&c. lodines and Particulates 

The applicable 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 concentrations for the purpose 

of-calculating the percent of technical specification T 

limit in Table 1A of this document.; 

do Liquid Effluents 

All liquid discharges from Indian Point are made through 
a common discharge canal with a minimum of lOO,OO0gpm 
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 concen
tration for each calendar quarter 

The third and fourth 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.z 
A derived MPC of 2xl10 4 uCi/mi for dissolved noble 

gases has been conservatively adopted for the 
swimming pathway.  

3. Average Energy 

The average energy (E) of the radionuclide mixture in releases 
of fission and activation gases for the third quarter was 

9.54E-2 Mev/Dis. for 79- and 1.88E-1 Mev/Dis. for E,4 The 

corresponding values for the fourth quarter were 1.98E-3 
Mev/Dis. and 2.15E-1 Mev/Dis., respectively.  

4. Measurements and Approximations of Ttal Radioactivity 

a.Fission and Activation Gases 

Analysis of effluent gases has been performed in com-.  

pliance with the requirements of Table 2.4-2 of the 
ETSR. In the case of isolated tanks: (batch releases) 

the total activity discharged is based on an isotopic 

analysis of each batch and the volume of gas in that 
batch corrected to standard temperature and pressure.



Vapor containment ventilation discharges have been 
generally tr-eated- as -batch releases. At least one 
complete isotopic concentration analysis of contain
ment air, Is performed per month and this is applied 
to gross analysis'of the ventilation air performed 
prrior 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 
a.-ir. ThIs information is combined with total air 
volume discharged by this route. The accumulation of 
hatch arnd containment ventilation releases is then 
used to determine total discharges.  

,&-c.w. lodines 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 ob
tained weekly as required by 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 dis
charged 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 monthly 24, hour 

sample_ These ratios are then used, along with the 
total mon-thly discharge of Iodine-131, to calculate 
the. amount of these isotopes discharged in this 
monthly period.  

d.- Liquid Effluents

A proportional composite sample of each batch discharge 
ts- 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 of volume discharged to 
&,etermine the amount of each isotope discharged in this 
period.  

Samples of continuous disharges have been taken and 
analyzed :in compliancae. with Table 2.4-1 of the ETSR.  
This concentration data is combined with the volume 
Aisc-harged 'to calculate the total activity discharged.



5. BATCH RELEASES 1 98 2 

3rd Quarter 4th Quarter, 

a. L i qtu'd 

Number.- of: Bat~dh Releases 351- 16 

Tota.. Ti'me Pexrio-d 'Batch Release 53.72- 4008 
(M i-niY 

MaxImum Time Per io d -Batch Releases '3039 3751 
(Mil) 

Avera-.ge. Time iPeriod Batch Releases '13250 

Miiftum- Time Period Batch Releases 243 
(Mi.M)) 

A ve rwgp: S'trem PFl ow (cf s) 6,937 8,380 

b. Gas eous': 

Numbexr- of' Batrch Releases 82 52 

To tmt. Time Pe-riod Batch Releases 21174 112591 

Max~mum-, Time- ]Period Batch Releases 1439 10080 
(Mii)) 

Aversgeai Time "Period Batch Releases 2,58 2165 
(Mini)) 

Min.mum-, Time KPeriod Batch Releases 45. 27 
(Mini)) 

6. ABNORMAL, RELEASES 

a. Lf.quw1Jd: N ~one 
b. Gaawexus., - None
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TAULE lA 

EFFLUENT AND WASTE POSAL SEMIANNUAL RPR 8 

GASEOUS EFFLUENTS-..SUMMATION OF ALL RELEASES

Unlit. Quarter Quarter Est. Total 
I31d 4th' Error, % 

A. Fission & activation gases 

1. Total release I Ci- '1.81' E+3  E+ ~ 4 + so &1~i 
2. Average release rate for period I jCi/sec 2 7 E+2 _ii 1.11 

3. Percent of Technical specification-.jamit S.B5 E0 .154 £9 

B. lodines 

1. Total iodine-131 I Ci .1.17 E-25.65 E-.4 4-5 - 0 E~.  
.2. Average release rate for period. pCi/sec 1.4 E-3 -7 E-1 
3. Percent of technical.specification liinit % 7-6 E-.1  4-62 E-2 

C. Particulates

1. Part iculates with half-lives >8 days Ci 1'. 3o E- -~ 1.74 E-3 ± 0*4l 

2. Average release rate. for period pCi/sec 1.64 E-4 ..2.20 E-4 
3. Percent of technical specification limit % 1-~05 E -1 1-07E

4. Gross alpha radioactivity Ci 7' 30 E-101 7 *40 EI 

D). Tritium 

1. Total release Ci' 5. 06 E -1 3.34 Eo ±o E.i 
2. Average release rate~for period I Ci/s-ec 6. 36 E -2 4.21 E-if 
3. Percent of technical specif icatio n, iinit

1.21-14

V



EFFLE~r AN WA ISPSALSEMIANNUAL REPORT 419a2 ) 

-GASEOUS EFFLUENTS-ELEVATED RELEASE

CONTINUOUS MODE- BATCH MODE

Nuclides Released Unit 3rPuarter thpalrQuarter Quarter 

1. Fission gases 

krypton-85m Ci 3.9 E ,u E . E 
Ci .o-8 m - E . E . E . E 

krypton-88 Ci .E .E .\E .E 

___ ___ __ ___ ___ __ Ci 7 . 9 2 E + i.lo E+2 .. E 
xnn15Ci 8 .04E E . EE E 

xenon__ __ ___ __ __ __ Ci . E . E, . E E 
xenon-138 Ci .E .E .E .E 

Others (specify) Ci .E .E .E E 
Ci . E - E - E . E 
Ci . E . E . E . E 

unidentified Ci . E . E . E 
Total for period Ci 8_76 +1 2.18 E +2 E .E 

2. lodines 

.iodine-131' Ci 4. 61, E -3  9.84 E.s51 E . E 
iodine-I 133 Ci fE* n E.-4 2* 14 E..-4 1--,.4 
iodine-I 35 I Ci I 7.18 E -3  9-17 E-4 . EI.. E 
Total for period' Ci 1* 24 E -2 1*2j E. -3 E 

3. Particulates.  

strontium-89CW E .E .E .E 

strontium-90 Ci . E . E . E_ . E 
cesium- 134 Ci 1-32 E -5  4-7 F-. E 
cesium-137 :Ci : . .2 .  
barium-lanthanum-140 Ci 4.83 E -5 1. 22 F.-4 E 
todine-131- Ci 3-4 E * - -9F E E 
cobalt-58 Ci 1-4E-1.18 F- E .E 

cobalt-60 Ci 8-85 E - 2. 24 F-.4 E E+ 
unidentified Ci I E . E . E . E

Blank boxes indicate- mfin1 id- no* detected

4

1.21-15



TABLE IC 

%EFFLUENT AND WASTASPOSAL SEMIANNUAL EO*98 

GASEOUS EF FLU ENTS-G ROUND- LEVEL RELEASES.

CONTINUOUS MODE BATCH MODE

Nuclides Released Unit 3rcpuarter 4tuarer, 3rd~ae s~uarter 

I. Fission gases 

krypton-85 C i 6.39 E q_17 E.,. 1 2-20- Ei .1 F+ Ea.  
krypton-85m Ci . E . E 3 .25 E-iL . E 
krypton-87 Ci . E .E 5.4 .+ E 
krypton-88 Ci a. 97 E .E 8 .7p E-i E 
xenon-133 Ci 1. 38 E +3, 6-45 E+1 1-24 E+f. 3 5 .46E, 
xenon-1 35 Ci 2.99 E .+ E 1.67 &Z E 
xenon-l135m Ci . E .E 6.15 E- 2 . E 
xenon-138 Ci .E .E . E . E 
menon-133m Ci 8.81 E o . E 1.34 E+i 7. 94 Er 2 

xnn1mCi . E -. E 1-50 Ei s.99 E o 
__ __ __ __ __ __ __ __Ci . E . E . E . E 

unidentified Ci . E . E .E . E 
Total for period Ci 1. 43 E +3i 6.63 E-2 1 .36 E+3 1 . 32 E+ 2 

2. lodines 

iodine-I131 Ci 7. g5 E -3 4.67 E .4' E . E 
iodine-133 I Ci 1 -30 E.-3j 5-81 E-.4j % E] 
iodine- 135 I Ci 70.0o E- 2 5.54 E-.31 E>, E 
Total for period Ci 7.- 83 E -2 6.59q E.-3  .  

3. Particulates 

st ron tium-89 Ci. E .E . E .E 

strontium-90 Ci . E T E E ____ 

cesium-1 34 Ci 6- 13 E -5 6-53 . \E E___ 
cesium-1 37 Ci 1.- 85 E, -4 2.44 E -4 ___N__E 

barium-lanthanum-140 Ci 1 - 60 E -41 1- 78 E - EE 

iodine-131 Ci 1- 42 E -4 5-3 - E.  
cobalt-58 Ci 7. 96 E -5 1- 28 -E-4 E 
cobalt-60 Ci 4. 3 4 E'- 4 2- 92 E..-4  E unidentified Ci . E E E 

BLV& ~e irxdicate rainrmclide not detected

4

1.2 1-16
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EFFLUENT AND WASTE DISPOSAL 
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TABLE 2A 

EFFLUENT AND WASTE POSAL SEMIANNUAL REPORTW82 ) 

LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES 

IUnit IQuarter IQuarter E Est. T ot a 
II3rd 4th Error, % 

A. Fission and activation products'____ ________ 

1. Total release (not including tritium,' 
gases, alpha) Ci 1. 21 Eo. 2. 5f- +2L.5 EL1 

2. Average diluted concent ration.  
during period fl1i/ml 59F- .2.899

3. Percent of applicable limit "7.5E-21 4;27 E -2.  

B. Tritium 
1. Total release 'Ci I6.38 E + 1 ~ E 1 5. 1 E *
2. Average diluted concentration 

during period ~POWf :3.3 E -7 1.%,8 E-7I 
3. 5.cn fapialelri .4E2_60 .  

C. Dissolved and -entrained gases 
1. Total release Ci 33 E. 48. E-. 3 -2.5 E 

duAvrange pierid coincent.63ati8on 
2. in Aver ilutd concentration0 -88F-1 

3. Percent of applicable limit o E -5 1- q4E 

D. Gross alpha radioactivity 
1. Total release Ci 1110 E-11 .24412E-4 

-E.* Volume of waste released (prior to dilution) liters 2* 68 E+7 13* 91 E.A ±1.0 E+1 

F. Volume of dilution water used during period liters. 2 *04 E+1. 8.9 .7 &I1A ii.o E+.1

V.

1.21-17
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TABLIEZB 

EF FLUENT-AND WASTW ISPOSAL SEM IANNUAL REMPO1982) 

LIQUID EFFLUENTS
CONTINUOUS MO0DE BATCH MODE

Nuclides Released Unit 3rd~uarter 4t~uarter rguarter ithQuarter 

strontium-89 Ci 7.93 E-..4 -8-84 E -5 7. 23 E -5 2.87 E-s 
strontium-90 C0 1.66 E-4 2. 18 F 5 2. 12 E-s C' r 
cesium-134' Ci 3.43 E-3 11.1.0 E-3 2. 21 E -11 8.76 E-4 
cesium- 137 Ci 9-22 E31-23 E- 3  4.-81 E -11. 4.67E
iodine- 131 Ci 9*42 E 33 04 E.3  6' 28 E..3 1 2-97 _ 

cobalt-58 Ci -2.75 E-3 1 .34 E-3 4. 94 &-3 -~2.68 E
cobalt-60 Ci -8.05 E31.81 F-3 4. 66 E- 2 -1.72 E 
iron-59 Ci so 5. -3 1.74 E-3 1,70 E-3 .1.64, E 
z inc-65 Ci 5- 25 E- 2-44 E-3  I-5 :3- -7E 
manga nese-54 Ci 1. 19 E- 3 19-96 E- 4  1-29 E -3 1 6-3.5E chromium-SI Ci 12-29 E..2 1 7-72 E-.3 1 .61 E -21 8-02 E 

zirconium-niobium-95 Ci 3.36 E32o -01 1.50o E _; 1.12 

molybdenum-99 Ci 4.52 E-2 8.81i E-3 9 .04 E -3 2.63 E-: 
technetium-99m Ci 5.46 E-3 7.49 E-4 1 .25 E -3 2.11i E-, 
barium-lanthanum-140 Ci 1.65 E _'2 6.75 E-3 1 ! 17 E -2 5. 33 E-: 
cerium-141 Ci 3.29 E-3 1.13 E-3 1 - 93 E -3 9.04 E 
cesium-136 Ci 5.22 E -3 2.76 E-3 5 *85 E-3 3.75 E

±ron-55 Ci 4.21 5- .90 E-3 1 -52 E -2 5.66E 

nickel-63 Ci 6-12 E -3 2.q -4456 E 2 .isE 
phosphorus-32 Ci 7.78 E-3 5-90 E-4 4 -o0, E -3.- 
cobalt-57 Ci 1.42 E-3 4.16 E-4 7 .89 E -41 3.96 E-, 
silver-110m Ci 5.88s E-3 1.78 E-3 7 - 2a E -3 1-72E
antimony-125 Ci' 5.84 E -3 1.73 E-3 2749 E- 2 -1.83 E-: 

sodium-24Ci 8.01 E -2 _____ 

Total for period (a bove) Ci 2-97 E-5... 4, E-.2 r 9. l0 E -1 2.05- E-..  

xenon-133 I Ci 1' 143 E -21 1-88 E-3 1 1 _ 14 E -21 4-68 E.  
xenon-135 Ci 6-02 E 831B76 E-4 I I -5E, 31 2-57E 

Blank ~caindicate radicnuc1ide not detected

.1.2148
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EFFLUENT AND WASUISPOSAL SEMIANNUAL REPO( 1982) 

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS 

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

1. Type of waste Unit 6-month Est. Total 
Period' Error,.% 

a. Spent resins, filter sludges, evaporator &3  1.415E+2 
bottoms, etc. Ci 5.892E+3 +1.o E+2 

b. Dry compressible waste, contaminated s. 5 839 E+; 
equip, etc. Ci 1. 814 E i +1.0 E+2 

c. Irradiated components, control *.3 E 
rods, etc. Ci . E . E 

d. Other (describe) . E 

ECi . E . E 

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

a PA60~f ~.n

CO-58 % 1.5 E4-i 
CS-134 % 7.0o Eo 
CS-137 %** 5.8 E+i 

__ __ __ __ __ __ __ __ __ _%_ E 

____________________%_ E 
CO-58 .... %... :3.5 E+l 
CO-60 % 4.5 Etl 
CS-134 %_____ 5.0 E-0 
CS-137 % 1.5 E+1 

_____________________% E

3. Solid Waste Disposition

Number of Shipments 

30 
13

Mode of Transportation 

Trucks 
Trucks

Destination 
Barnwell. S.C.  
Richland, Wash.

S. IRRADIATED FUEL SHIPMENTS (Disposition)

Number of Shipments Mode of Transportation

1.21-19

WV'

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. 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 continuous, while all iodine and particulate 
release were considered to be continuous. For the purpose of analysis, 
noble gas release from containment p ressure 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 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 N1C computer program 
XOQDOQ 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 1"OLYN (from XOQDOQ) 
for computing standard deviations in the horizontal direction.( y) 
and vertical direction ( z).  

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 utilized for 

these calculations incorporated the calculational model and parameters 
that are presented in Regulatory Guide 1.109.  

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

NtTREG-.0017, "Calculation of Release of Radioactive -Materials in- Gaseous 
and Liquid effluents from Pressurized Water Reactors, A assumes an annual 
release of 8.OCi/yr of Carbon-14, Therefore, ,to be consistent with 
NUREG-0017, a release of 4.0 Curies of Carbon-14 was assumed for the six 
month period in addition. to the radioactive materials measured in Indian 
Point gaseous effluents.



Indian Point Units 1 and 2 

RADIOLOGICAL IMPACT ON MAN 

(Reference Regulatory Guide 1.21, page 12)

A * Maximum Individual Doses 

(1) Pathways (Gaseous)

(a) Noble Gas Immersion 
Ui) Batch Releases 

(ii) Continuous Releases

Inhalation* 

Ground Deposition 

Milk Ingestion* 

Meat Ingestion** 

Vegetable.Ingestion***

Total Body 
mRem 

0.129 E+00 
0.235 E+00 

7.50 E"03 

0.90 E-02 

2.18 E-03 

3.33 E-04 

3.04 E-02

Skin 
mRem

0.364 E+00 
0.636 E+00 

N/A 

0.106. E-01 

N/A 

N/A 

N/A

Thyroid 
mRem

N/A 
N/A

6.14 E-.02 

N/A 

5.33 E-03 

3.49 E-04 

8.44 E-02

Bone 
mRem

N/A 
N/A

3. 32 E-02 

N/A 

1. 02 E-02 

1.66 E-03 

1. 51' E-01

(2) Pathways (Liquid)

(a) All See Attached "LADTApn printout 
Attachment I

* Infants are critical age group 
S Adults are critical age group 

ChOildren are critical age group 

NA =Not Applicable



(1) Path4ays(Gaseous.)

(a) Noble Gas nimmersion 
(1) Batch Release 

(ii) Continuous Release 

(b) Inhalation 

(c) Ground Deposition 

Wd. Totals

Total-Body, 
.(man-rem) 

0.625 E+01 
0.117 E+02 

0.294 E+00 

2.07 E-01 

1.85 E+0l.

Thyroid 
(man-thyroid rem)

N/A.  
N/A 

0.2122 E+01 

N/A 

0.222 E+I01

(2) Pathways(Liquid)

See Attached "LADTAP" printout 
Attachment I

C. Average Doses to Individuals 

(1) Pathways 

(a) Liquid-Total Body 

(b) Gaseous-Total Body

9.53 E-04 mRem 

9.64 E-04 mRem

N/A = Not Applicable

(a) All



**ADULT DOSE FACTORS **

........................................... ST.ON..DO E.FCTO S-!...SHORELINE.................................................--------_-----------_ 

(MREM/PCI INTAKE) (M'REM/HR )/( PCI/M**2) 
NUCLIDE CURIE/YEAR BONE LIVER TOTAL BODY THYROID KIDNEY , LUNG GI-ILI SKIN TOTAL BODY RECON 

1H .3 6.68E+01 0.0 1.34E-07 1.34E-07 1.34E-07 1.34E-07 1.34E-07 1.34E-07 0.0 0.0 1.00E+00 
S9..,.E-4.3.09E-04 06.......... ..8.85E-06. .0.0- ...... 00-_..0+.0, .. 4.94E-OS5 6.S0E13..5.60E-13 1.00E+00 .. ...................................  

38SR 90 2.16E-04 7.61E-03 0.0 1.86E-03 0.0 0.0 0.0 1.02E-04 0.0 0.0 1.00E+00 
55CS 134 2.29E-01 6.22E-05 1.48E-04 1.21E-04 0.0 4.80E-05 1.59E-05 2.59E-06 1.40E-08 1.20E-08 1.00E+00 
55C; 137 4.96E-01 7.98E-05 1.09E-04 7.15E-05 0.0 3.71E-05 1.23E-05 2.10E-06 4.90E-09 4.20E-09 1.00E+00 

-......... 531.131.2.7-2.41 -0.5.6-6.34E0...5-3iOL0 0.0 ...... 1.57E-0D6 .3.40E-09 ..Z.SE-09.00E.*00 ______________ 

- 27CO 58 . 3.58E-02 0.0 7.46E-07 1.67E-06 0.0 0.0 0.0 1.51E-05 8.20E-09 7.00E-09 1.00E+00 
27CO 60 7.37E-02 0.0 2.15E-06 4.72E-06 0.0 0.0 0.0 4.02E-05 2.OOE-08 1.70E-08 1.OO0 
26FE S9 1.O1E-02 4.34E-06 1.03E-05 3.92E-06 0.0 0.0 2.86E-06 3.40E-05 9.40E-09 8.00E-09 1.OOE+00 

3OZN 65 ...0f70Z 4.85E-n06 1.54.E-0 .7-D .D......0E .O0_....,...9-70E=06.4.60E09..4-00E-.0-9 1_00E+00 -----

25r'N 54 4.80E-0 3 0.0 4.57E-06 8. 13E:07 0.9 09 1 .36E-06 00 1.40E-05 6.80E- 09 5.80E-09 1.OE+00 24CR 51 5.47E-0 2 0.0 0.0 2. 6E09 9.9-0 .7- 0.3E-09 669-720E10.0E-1 :O00 
40ZR 95 7.99E-03 3.04E-08 9.76E-09 6.61E-09 0.0 1.54E-08 0.0 3.0 3E-05 5.80E-09 5.OOE-09 1.OOE+00 
43TC 99M1 7.67E-03 2.47E-10 6.98E-10 8.90E-09 0.0 1.06E-08 3.42E-10 4.13E-07 1.10E-09 9.60E-10 1.OOE+00 

.58CE .11 725E-03-*937E-09*6.34E-09..7.18E-10-0-40......... 2;94E-0940.! .......... .42E-05.6. 20E-*05.S50E-10 -1 O0E+0G..
55CS 136 1.76E-02 6.51E-06 2.57E-05 1.85E-05 0.0 1.43E-05 1.96E-06 2.92E-06 1.70E-08 1.50E-08 1.O0E+00 

56E 5 6.89E-02 6.20E-06 2.79EI05 7.33E-06 0.0 0.0 3.23E-05 1.09E-05 0.0 0.0 1.O0E+00 
28N1 63 1.44E-01 1.30E-04 9.02E.406+4.36E-06 0.0 0.0 0.0 1.88E-06 0.0 0.0 1.00E+00 

-- .15P...3Z2 3.7 E 0 1..9 E. . 0.0 . 1.OO.E+v7E 060v00 0 --- ................ .........................  
27C0 57 3.02E-03 0.0 1.75E-47 2i.91E-07 0.0 0.0 0.0 "4.44E-06 1.MO09 9.10E-10 1.OOE.00 
47AG 110M 1467E-02 1.60E-07 1.48E.407 8.80E-08 0.0 2.91E-07 0.0 6.04E-05 2.10E408 1.80E-08 1.OOE+00 

518125 3.43E-02 2.23E-06 2.40E*08 4.48E-07 1.98E-09 0.0 2.33E-04. 1.97E-05 3.SOE-09 3.10E-09 1.OOE+00

.................... ---------- . ......................

. . ............................................. . ... ... . ... ....................................... ..... ...  

. .. . ... ................... .... .... ................................. ...............................

........... .................... ...... - --- - - ----------------------------- .......... . .. ... .. ................... ...............

.......................................................... I ................ ... ...... .............................................................. ............ -------------- -------- __



* * * TEENAGER DOSE FACTORS * * 

INGESTION DOSE FACTORS SHORELINE 
(IIREtI/PCI INTAKE) (MREMHIR)/( PCI/I1**2) 

NU,4CLIDE-.CURIE/YEAR .- BN - .IE--TOTA L -BODY.THYROID.KIDNEY........LUNG.GI-LLI -- SKIN--TOTAL -BODY-- RECON 
IH 3 6.68E+01 0.0 1.06E-07 1.06E-07 1.06E-07 1.34E-07 1.06E-07 1.06E-07 

38SR 89 9.82E-04 4.60E-04 0.0 1.32E-05 0.0 0.0 0.0 4.99E-05 
38SR 90 2.16E-04 1.04E-02 0.0 2.57E-03 0.0 0.0 0.0 2.20E-04 
------55S13--**~9EO1*&oE-05 1.a94E-04.9...-O.......E-5...........-O6 --- ..... .  

55CS 137 4.96E-01 1.07E-04 1.44E-04 5.05E-05 0.0 3.71E-05 1.91E-05 1.92E-06 
531 131 2.17E-02 5.57E-06 7.87E-06 4.69E-06 2.27E-03 1.02E-05 0.0 1.49E-06 
27C0 58 3.58E-02 0.0 9.92E-07 2.26E-06 0.0 0.0 0.0 1.34E-05 

w-7O6~-73EO-**O-.-----2 w76E-O66.30E-06 -O+;.......... 0- 0 ~ ~ 
40ZR 95 7.99E-03 3.72E-08 1.24E-08 8.66E-09 0.0 1.54E-08 0.0 2.68E-05 
58CE 141 7.25E-03 1.26E-08 6.46E-09 9.70E-10 0.0 2.94E-09 0.0 2.29E-05 

. ...... ..... .............. *............. .... ,-CHILD DOSEFACTORS. ........ ........ ..............  

______________INGESTION DOSE FACTORS__________ -SHORELINE _ 
(IREM/PCI INTAKE) (MREII/HR)/(PCI/M**2) 

NUC LI DE.-CUR IE/Y EAR .BONE-'----LIVER -- TOTAL-BODY THYROID KXIDNEY .....LUNG..... GI-LLI.-SKII4--TOTAL-BODY---REc .  

1H 3 6.68E+01 0.0 2.03E-07 2.03E-07 2.03E-07 1.34E-07 2.03E-07 2.03E-07 
38SR. 89 9.82E-04 1.38E-03 0.0 .. 3-95E-05 0.0 0.0 0.0 5.15E-05 
38SR 90 2.16E-04 1.72E-02 0.0. 4.36E-03 0.0 0.0 0.0 2.29E-04 
55CS 134----2.w9E-G1 2 124E-04-3;,77E-04#.02 OE-05--0-;0 ---. O-S419E-05e0E0 ............ ..........  
55CS 137 4.96E-01 3.12E-04 3.02E-04 4.50E-05 0.0 3.71E-05 3.54E-05 1.84E-06 
531 131 2.17E-02 1.63E-05 1.67E-05 1.26E-05 5.43E-03 1.02E-05 0.0 1.43E-06 
27CO 58 3.58E-02 0.0 1.85E- 06 5.58E-06 0.0 0.0 0.0 1.10E-05 

27C0. .......-02-0.0....... ;17E-06 15E-0,--G * .. 00 0 -- 8E05---..........0... .....  
4OR95 7.99E-03 1.04E-07 2.142E-08 2.20E-,08 0.0 1.54E-08 0.0 2.50E-OS 

58CE 141 7.25E-03 3.76E-08 1.88E-08 2.80E-09 0.0 2.94E-09 0.0 2.36E-65 

. ..... ......... ............. *..... .......... .DOSE-FACTORS........... ....... ................ ............ ... _ _ _ 

______________INGESTION DOSE FACTORS__________ -SHORELINE _ 
(MREM/PCI INTAKE) (MREM/HA )/( PCI/M**2) 

4JCIE-CR/YA -BONE- LIVER TOTAL-BODY.THYROID..K.IDNEY .......LUNG- ,.GI-LLI-----.SKIH-+,TOTA, -BOOY--RECO
1H 3 6.68E+01 0.0 3.07E-07 3.07E-07 3.07E-07, 1.34E-07 3.07E407 3.07E407 

30SR 89 9.82E-04 2.390 .92E0 0.Q 0!0 $?49
385R 90 8.16E-04 2,120 0.0 6.400-03 0.0 0.0 0.0 9480 

55Cs 137. 4.96E-01 6.53E-04 7.31E-04 4.Z0E-05 0.0 3.-71E-05 8.81E-05 1.89t-06 
531 131. 2.17E-02 3.42E-05 4.07E-05 2.38E-05 1.31E-02 1.02E-05 0.0 1.53E-06 
27C0 58 3.58E-02 0.0 3.78E-06 9.26E-06 0.0 0.0 0.0 9il9E-06 

.- 7C---0--737-a.0~--- 107-0-5-E-50.4- 0A0 .. 4-0
'4010 lb 1.~9E-3 k~i1E-bl §.12E'46 3.78Eadb 0.0 L90-06 d00ta~ 
tad~ 1i1 ti -o3~ bbbk-oe 4ik-b ?itk-0d 0A8 L4-0 0.0 fif-

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

....................... ....... ........................................  

......... ...........  

...... ...... ...............

.. ............

10 1-A L NUM B ER ....... .......... .............. .. . ......  

.. . .. ....... ........... . ................... .............. . .. . . .. .. . .. . .. . .... .... . ....... . ................................................ ............................. .........  

.................................. ............ ... ... ....................... ................... ...................... ..

...... . ....... ---- -- :---.-.. . ........... . ........ I .... ... ....... .



* * * AS LOW AS REASONABLY ACHIEVABLE * * 

A D ULT, DO0SE S 

................ ....... .................. DOSE.(*REM IPER YEAR INTAKE) .. .... .... .... .... ....--------------- * *-* 

PATHWAY SKIN BONE LIVER TOTAL BODY THYROID KIDNEY LUNG GI-LLI 
FISH 6.30E+00 1.75E+00 1.22E+00 4.71E-03 4.71E-01 1.57E-01 6.41E-01 

I...V..R..E.....TE................E.....E-2 . ---E--- 40-4....8E-......... 5-w6E-02 .............5;26E-02._______ 
ALGAE. 1.30E-05 9.98E-07 6.29E-07 5.98E-09 6.46E-08 7.23E-08 1.48E-06 
DRINKING 3.05E-12 3.82E-12 2.82E-12' 1.41E-12 1.46E-12 .1.09E-12 6.96E-13 
SHORELINE 4.78E-03 4.09E-03 4.09E-03 4.09E-03 4.09E-03 4.09E-03 4.09E-03 4 '.09E-03 

..............4~5E-O ....... 4-wE0...56E 6E-5... wSE0 --........... .....  
BOATING 0.0 4.56E-05. 4.56E-05 4.56E-05 4.56E-05 4..56E-05 4.56E-05 4.56E-05 
TOTAL 4.78E-03 6.58E+00 1.80E+00 1.25E+00 9.29E-03 4.84E-01 1.77E-01 6.98E-01 

USAGE 4--KG/YR PARIYR)............. ..... DILUTION-.T,IME(HR)-'- ~ SHRITHfACTDR:O.9e-- ................... .. ........  
FISH 21.0 5.0250 
INVERTEBRATE -5.0 5.0 25.00 
ALGAE 0.0 5.0 25.00W 

..RIN.IN.......00.0 112.00............................. . _ _ _ _ _ _ _ 

SHORELINE 50.0 5.0 1.00 
SWIMMING 50.0 5.0 1.00 
BOATING 100.0 5.0 1.00 

. ............. ............. ...... .. - -. .-.- - - ----------------. . .. ..... . . . .. .  

T EE NA G ER DOS E S 

S..) . __________________________________DOSE_(MREM PER YEAR INTAKE)_ ____ ____ ________ 

PATHWAY SKIN BONE LIVER TOTAL BODY THYROID KIDNEY LUNG GI-LLI FISH 5.0;.E+00 1.67E+00 7.113E-01 4..15E-03 3.59E-01 1.81E-01,: '4.86E-01' 
INVERTEBRATE 2.1$E-01 . 4.37E-02 1.87E-02 -3.44E-04 6.70E-03 1.26E-02 3.98E-02 

- ALAE .............. 0E .0 .. 5S-i97E-07 ............. 6-93E-09 ............. 6-w4ff 108.  
DRINKING 3.7#E-12 4.80E-12 2.1OE-12i 1.S1E-12 1.46E-12 1.21E-12 S.97E-13 
SHORELINE 6.41E-O3 5.48E-03 5.48E-03 5.'8E-03 5.48E-03 5.4t8E-03 5.48E-03 5.48E-03 
SWIMMING 0.0 9.12E-05 9.12E-05 9.12E-05 9.12E-05 9.12E-05 9.12E-05 9.12E-05 

--... BOATING--.- 04,60-O ............ 4,56E-105 ...... 4'6~5 ....i5EG....4.6 ...... .... ............-.........  
TOTAL 6.41E-03 5.23E+00 1.72E+00 7.43E-01 1.01E-02 3.71E-01 1.99E-01 5.32E-01 

USAGE (KG/YR,HR/YR) DILUTION TIME(HR) SHOREWIOTH FACTOR=0.2 

INVERTEBRATE 3.8 5.0 25.00 qW 
ALGAE 0.0 5.0 25.00 
DRINKING 0.0 500.0 112.00 

S67.0 . . .... ............ 0.o.............. 0. ............... . ... .. . . ~ . . . .. ~,... .......... .. ..... .......  

SWIMMING 100.0 5.0 1.00 
BOATING 100.0 5.0 1.00 

..................... X LD . --D...D.S .OS S ....... ........ ...............................................  

________________________________DOSE_(MREfI PER YEAR INTAKE)____________________ 

-- PATHWAY. +-.- -,+,...SKIN4................ BONE ................... .LIVER.---TOTAL. BODY-- ,THYROID --. .- KIDNEY......... ............LUNG............ GI-LLI............
FISH 2.86E+00 1.35E+00 2.83E-01 4.25E-03 1.55E-01 1.42E-01 2.09E-01 
INVERTEBRATE 1.04E-01 2.73E-02 8.15E-03 3.61E-04 3.OOE-03 6.43E-03 1.78E-02 
ALGAE 1.3-2 1.28E-03 5.88E-04 1.64E-O5 6.4.6E-05 1.05E-04 1.48E-03 

-.... DRINKING ........ ............ 8.9-0..9.5E0......2.OE-+09 ............. .49E-09..........-.1. 46E-09.... I+2 9 - .2,0------.
- SHORELINE 1,.34E-03 1.15E-03 1.15E-03 1.15E-03 1.1SE-03 1.15E-03 1.1SE-03 1.15E-03 

SWIMMING 0.0 2.28E-05 2.28E-05 2.28E-05 -2.28E-05 2.28E-05 2.28E-05 2.28E-05 
40 BOATING 0.0 4.56E-05 4.56E-05 4.56E-05 (..56E-OS 4.56E-05 4.56E-OS 4.56E-05 

.....TOTAL ... . .. ........... 4E- . ---------- .........



USAGE (KG/YR HR/YR) 
FISH 
INVERTEBRATE 
ALGAE 0.0 

SHORELINE, 14.0 
SWIMMING 25.0 
BOATING 100.0

DILUTION 
5.0 
5.0 
5.0

TJME(HR) 
25.00 
25.00

SHOREWIOTH FACTOR=0 .2

- -- soo ..... .... ....1 2 0 ............................... ..............  
5.0 1.00 
5.0 1.00 
5.0 1.O00

I N FA NT DO.0SE S

PATHWAY SKIN4 BONE LIVER TI 
FISH 2.91E-01 2.16E-01 
INVERTEBRATE 6.96E-03 2.80E-03 

.ALGAE...........................................E-05.--.1..........  

DRINKING 1.74E-11 2.18E-11 
SHORELINE 2.87E-04 2.46E-04 2.46E-04 
SWIMMING 0.0 9.12E-12 9.12E-12 

- 0- ---- OATNG......... 2-;e8E-07....  
TOTAL 2.87E-04 2.99E-01 2.19E-01

OTAL BODY THYROID KIDNEY LUNG GI-LLI 
1.91E-02 7.40E-04 1.12E-02 2.47E-02 1.52E-02 
4..74E-04 5.02E-05 1.76E-04 5.23E-04 1.04E-03 
-;Z3E-O7----3;94E--08.----.646E-08............ v77E-07----w8E-6-
2.38E-12 7.95E-12 1.46E-12 3.62E-12 1.08E-12 
2.46E-04 2.46E-04 2.46E-04. 2.46E-04 2.46E-04 
9.22E-22 9.12E-12 9.12E"12 9.12E-12 9.12E-12 

1.98E-02 1.04E-03 1.16E-02 2.55E-02 1.65E-02

USAGE (KG/YR ,HR/YR) 
...IS . . .. 0 I-.5 t 

INVERTEBRATE 0.1 

ALGAE 0.0

DILUTION TIME(HR) SI! 

....... 5..0 ..25.00..  
5.0 25.00

OREWIDTH FACTORO .2

...... ......... . 00- ------- .. ...... ....'........ ... ..........  

SWIMMING . 00501.00 
BOATING-, 0.5 5.0 1.00 ..  

... .- ....- ' - .- . . ...........................  

S....-. .. . . ......-....-.-................................................. ......... . . . . . . ...



USAGE (KG/YR HR/YR I 
FISHI'II 
INVERTEBRATE .: 
ALGAE 0.0 

SHORELINE 14.0 
SWIMMING 25.0 
BOATING 10.0.0

I NFA N T

DILIOH JIME(HR) SHOREWIITh FACTOR:0.2 
5.0 25.00 
5.0 25.00 

5.0 15.00 
5 ....... - 1 2 w . .......................... ...... ......  

5.0 1.00

DOS E S

________________________________DOSE_(REM PER YEAR INTAKE)___________________ 

PATHWAY SKIN BONE LIVER. TOTAL BODY THYROID KIDNEY LUNG GI-LLI 
FISH 2.91E-01 2.16E-01 1.91E-02 7.40E-04 1.12E-02 2.47E-02 1.52E -02 
INVERTEBRATE . 6.96E-03 2.80E-03 4.74E-04 5.02E-05 1.76E-04 5.23E-04 1.04E-03 

-ALGAE ...........................-. ... l-j385-05 ----- EO- ----E0-3--E0--- 6-;46E08 ...........1-;77E-07 1---;48EO06
DRINKING- 1.74E-11 2.18E-11 2.38E-12 7.95E-12 1.46E-12 3.62E-12 1.OBE-12 
SHORELINE 2.87E-04 '2.46E-04 2.46E-04 2.46E-04 2.46E-04 2.46E-04 2.46E-04 2.46E-04 
SWIMMING 0.0 9.12E-12 9.12E-12 9.12E-12 9.12E-12 9.12E-12 9.12E-22 9.12E-12 

...... BOATING- - *CeE-G-- 2-eBE-07 .......... E-7---TOEO---*eEo---teE0- ....  
TOTAL 2.87E-04 .2.99E-01 2.19E-01 1.98E-02 .1.04E-03 1.16E-02 2.55E-02 1.65E-02

USAGE (KG/YR ,HR/YR)

INVERTEBRATE 

ALGAE

0.1 
0.0

DILUTION TIME(HR) SIH 
.......-...-. 5...0 

5.0 25.00 
5.0 25.00

OR ENIOTH FACTOR:0 .2

UIJ~lN~fUU.U vUU.U A.LJ. UU 

- - H R LI E * .5 ..............1400 - ---------------.......................  

SWIMMING . 0.0 . .01.00 
BOATING 0.5 , 5.06 1.00 

...........................................................  

...................... .. ........ ............ ...... ..........  

...... . . . . . ..... ~ ............................. . . .



* SELECTED LOCATION *

LOCATION IS DOWiNSTREAMI

________________________________DOSE_(MREM PER YEAR INTAKE)___________________ 

-- - -T-- -Y-.---.----------------SKIN ..................... BONE . LI E . ..- TTLBODY. .-- --THYROID ............... KIDNEY .... ...............LUNG .................61I-LLU.....  
F ISH 4..45E+00 1.24E+00 8.68E-01 3.29E-03 3.37E-01 1.1UE-01 '..53E-01 
INVERTEBRATE 1.95E-01 3.72E-02 1.97E-02 2.78E-04 6.29E-03 1.12E-02 3.73E-02 
ALGAE 9.20E-06 7.06E-07 4.45E-07 4.16E-09 4.61E-08 5.6-81.05E-06.  

DRNXN~---.~.~..~-..--.-.*.22E-10 ........... 2-74E-10 ............ .E ~.1.1-O~-*.05.-...............................  
SHORELINE 3.41E-03 2.92E-03 2.92E-03 2.92E-03 2.92E-03 2.92E-03 2.92E-03 2.92E-03 
SWIMMING 0.0 3.06E-05 3.06E-05 3.06E-05 3.06E-05 3.06E-05 3.06E-05 3.06E-05 
BOATING 0.0 3.06E-05 3.06E-05 3.06E-05 3.06E-05 3.06E-05 3.06E-05 3.06E-05 

TOTAL.. ........................ 3,41E4-1 ........ 445E00--.-1. E+00- .- 491-O -655E0--3 46E01 ........... ..... .~

USAGE (KG/YR,HR/YR) DILUTION TIME(HR) S 
FISH 21.0 7.0 31.00 

......INVERTEBRATS,--~-.Q-- s.-... ...... . .......... 31.00 ................~.  
ALGAE 0.0 7.0 31.00 
DRINKING 0.0 7.0 19.00 

0 SHORELINE 5007.0. 7.00 
_-.SIIMMING - --- .......... 5 . ......... .............  

BOATING. 100.0 7.0 7.00

IOREWIDTH FACTORO0.2

LOCATION IS DOWNSTREAM 

TE E NAG6E R DOS E S 

DOSE__(MREM PER YEAR INTAKE)___________________ 

-PATHWAY .. SKIN BONE LIVER TOTAL BODY THYROID KID1NEY LUNG G1ILL 

INYERTEBRATE 1-50-01 3.11E-09 1.33E-02 R.41-04 4.78E-03 9.002-03 e.822-02 
Aon IL ftY Am I Ia n A n

DRINKING 
SHORELINE '..58E-03 

TOTAL 40.580

2.72E-10 3.44E-10 1.51E-10 I 43E-10 
3.92E-03 3.92i-03 3.9?E-03 3.929"93 

31101400 1.92E4 5.29t-01 7.152-01

-t OLC U O -P,0" l O U - --- *J@.. 4r-fj6........- ...........................

8.70E-11 
3.99TQ4 
i. tag-as 
.469.-05, 
1 .49E-01

4.35E-11 
3.?2E-03

USAGE (kG/YR,HR/Y~i

INVERTEBRATE 
ALGAE 

__ SHOELbN......  
SWIMMING 
BOATING

DILUTION
"...oW. . .; .... ...........  

3.8 .  

100.0 7.0 
100.0 7.0

TIME(HR) 

7.00

SHOREIITH FACTOME6f 
..... 

*.

.,OAI~IS"OSR~ ... ................................ ......OATO.I.WNTEA1... ...................... .....................................

CHNI LD DOS E S

.-.......... ......... . ... .. ............. DO;;;; SE M. REM PER YEAR INTAJ(EI....... ..... .....~. .. ....-- .....

SKINPATHWAY 
* FISH

mIBONE 
2.03E+00

LIVER 
9.60E-01

TOTAL BODY 
2.02E-01

THYROID 
2.97E-03

KIDNEY 
1.11E-01

.J~i~v ~L....................~

LUNG 61-LIl 
1.02E-01 1.48E-01

...................... . ...................................... ..... ............... - _ _ .-

34.98E-05 ....................i- ::



ALGAE 
# ~ DRINKING 

SHORELINE 9.56E-04.  
SWIMMING 0.0 

. B.....OATING . * .  
TOTAL, 9.56E-04.

9.41E-03 9.06E-04 4.16E:04 1. 15E:05 '..61E-05 .51E-05 .04E-03 6.41E-07 6.87E:07 1 58E 07 3.33E-07 1 05E-04 .38E-04 796E:08 8.18E-04 8. J8E-04 k.18E -04 8.18E-04 8. 8E-4 8 .18E -0' 8 .18E-04 
1.53E-05 1.53E-05 1.53E-05 1.53E-05 1.53E-05 1.53E-05 1.*53E-05 
3*06E-05----- 3-46E-05 ............. 3,;06E-05.----3v6-5----T6-5 -3-6 5------ ,6-5 
2.11E+00 9.81E-D1 2.09E-01 4.10E-03 1.14E-01. 1.07E-01 1.62E-01

INVERTEBRATI 
ALGAE 
DRINKING 

-----SHORELINE
SWIMMING 
BOATING,

USAGE (KG/YR ,HR/YR) 
............ 6..9 .......  

* 1.7 
0.0.  
0.0 

25.0 
100. 0

DILUTION .TIME(HR) SHOREI'IDTH FACTORO * 2
................- . . .. .................. ............

7.0 

7.0

31.00 
31.00 
19.00

.,.I... ........fiv "- - - '_ 

7.0 7.00 
7.0 7.00

--- LOCATIO14 IS.-DOWNSTR~EAM ....

I NF A N T DOS E S

. .. ............. .- - ----------------........ I.... ... .. .......... ..tl-.N t. . ...... .  

PATHWAY SKIN BONE LIVER TOTAL BODY THYROID KIDNEY LUNG GI-LLi 
FISH 2.7-11.54E-01 1.36E-02 5.17E-04 8.02E-03 1.76E-02 1.07E-02 

~.... .~3~3~35E0 1--26E-04........... 3-;73E04.  
ALGAE 9.71E-06 1.33E-06 4.12E-07 2.75E-08 4.61E-08 1.26E-07 1.04E-06 
DRINKING 1.25E-09 1.56E-09 1.71E-10 7.71E-10 1.05E-10 2.59E-10 7.78E-11 
SHORELINE 2.05E-04 1.75E-04 1.75E-04 1.75E-64 1.75E-04 1.75E-04 1.75E-04 1.75E-04 

... _SWIMM ING .------.. 12.i....'E- . _ __ 

BOATING 0.0 1.53E-07 1.53E-07 1.53E-07 1.53E-07 1.53E-07 1.3-71.53E-07 
TOTAL 2.05E-04 2.12E-01 1.57E-01 1.41E-02 7.28E-04 8.32E-03 1.82E-02 1.16E-02

. ................_.-USAGE I.KG,/YR,HR / 
FISH 0.5 
INVERTEBRATE 0.1 
ALGAE 0.0 

.- DRINKING -- --------

SHORELINE 3.0 
SWIMMING 0.0 
BOATING 0.5

-# - -TI N- E(1R-. -,- SHOREWIDT$ FACTORO 4-&2---- 
7.0 31.00 
7.0 31.00 
7.0 31.00 

7.0 7......... ....19 ,00 - ------- ---- . .. .........  
7.0 7.00 
7.0 7.00

......... .... .....................  

. .... .. ........... ..- . .-............. ........ . . . ..- - --------------- .--

. .. ............................................. ...... ..................

- 1 ...... ..... .... - - .......... .. ............ ............



~13 ----- a- -- - W...a. -a

* *FISH CONSUMPTION POPULATION DOSES *N 
MAN-REM 

________SPORTFISH HARVEST_____ 

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

PATHWAY AGE GROUP USAGE 'BONE LIVER TOTAL BODY THYROID KIDNEY LUNG GI-L LI 
.. ...............ADULT .... ............. 7.424E+04 .. 19E+O1..4Si.IE+OO--!.81E+00O-6;,2E..3-^1; 14EtOO.--3-;78E-01.1-W18E-tOG

FISH TEENAGER 1.16E+04 2.02E+OO 8.12E-O1 3.43E-O1 1.26E-03 1.82E-01 9.18E-02 1.88E-O1 
*. FISH CHILD 7.OOE+03 1.72E+OO 9.35E-01 1.89E-O1 1.82E-03 1.10E-O1 1.O1E-O1 1.13E-01 FISH TOTAL 9.1OE+04 1.57E+O1 5.76E+OO 3.34E.OO 9.90E-03 1.43Et00 5.71E-O1 1.48E+OO 

.DILUTION CATCH TIME(HR)-INCLUDES FOOD PROCESSING TIME OF 1.68E+02 HR POPULATION=1.59E+04 
*7.OOE.OO 9.1.OE.04 16E0 

_-AVERAGE INDIVIOUtAL- CONStMPTIOH(KGYR-.AOUL.-T-6rOE+00O. EE S.............E-;20...

C.

... ........ ..... ...................... .. ................ .. .................. ..  

. .............. ......... .....

....................... ........ ...

- - - -- - - --- - --- ------ ------------------- t .................. .. .. . ... . ...... .................. ........ . .... ........ _ _ _

....... . ............  ------------

............... ....... ............. ............ .  

.. ............................................ 
. .. . ..................................  

..................... ............... .......... ... ............ - .... .................. ............  

. ... ......................... ............ .  

............. ... ........ . ..... ...... ........ .................................... ...  

........... ............................................. 
....... . ................... ............ ........ . ............... .......... .........  

. ............................... ....... ....... .. ............ ................................ .... - - - -----------------

.. . . . .... . ... . .. ...... .....................................



* FISH CONSUMPTION POPULATION DOSES *w 
MAN-REM 

________COMMERCIAL HARVEST_____ 

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

PATHWAY AGE GROUP USAGE BON4E LIVER TOTAL BODY THYROID KIDNEY LUNG GI-LLI ~-FISH . AUT...............87E0 -2E0-;8E0 ... 1+0..4;3E+0............E.....EO~~167+1. 1E+1 ....E.................... ... .E+O...........................  
FISH TEENAGER 1.40E+07 7.67E+00 3.39E+00 1.42E+00 4.16E-03 7.71E-01 3.90E-01 6.96E-01 
FISH CHILD 8.4.5E+06 6.76E+00 3.94E+00 7.80E-01 5.99E-03 4..66E-01 4..29E-01 4..19E-01 
FISH TOTAL 1.10E+08 5.96E+01 2.40E+01 1.39E+01 3.27E-02 6.06E+00 2.43E+00 5.50E+00 

. ...... -... ....... .................. . . . . .' .-- - -- -- - ---..

DILUTION CATCH TIME(HR)-INCLUOES FOOD PROCESSING TIME OF 2.40E+02 HR POPULATION=1.92E,07 
7.O0E+00 1.55E+05 2.40E+O2

-AVERAGE -IND.IVIDUALt.ONSJMiTION4 (KG/YR.DI -6 9O+G--TEEN5. 20E

_________EPA DOSES_____ 

......NOTE--TOATL.-NEPA DOSE-41UST---INCLUDE,- SPORT -CATCHv DOSES -BELOW4 ARE -fOR COMMERCIAL CATCH-ONLY-:

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

...PATHWAY.,---G GR~ OUP ......... SG ........ BONE. 61INE UG -G-LLI.  
FisH ADULT 1.23E+05 1.81E+01 6.68E+00 4.70E+00 9.03E-03 1.93E+00 6.44E-01 1.76E+00 
FisH TEENAGER .1.97E+04 3.07E+00 1.361E+00 5.70E-01 1.66E-03 3.09E-01 1.56E-01 2.79E-01 
FISH CHILD 1.19E+04 2.71E+00 1.58E+00 3.12E-01 2.40OE-03 1.87E-01 1.72E-01. 1.68E-01

............................  . ........... ..... ........................................... ..... ....  

. .. . ........ .......................................................... ........ ......... ........ .............  

................ ......................................................... .......... .......... ................. . .................................................................... .... .....  

............................................ ... . ..  

....................... . ..... ............ .................... ............. .............. .  

............................. ........  ............................................ .................... .. ............  

. ............................... .... --------------- ... ....... ....................................................................... . . . . ....... .....

+00-----,--,CHI LO3z2 -.+20F+00 l- .....................................

... ......................... ............  

. . .. . ........ ....... ...................................... ....... ......

I .. ......... . ...........
............................... ............



w INVERTEBRATE CONSUMPTION POPULATION DOSES w 
MAN-R EM 

______SFORTFISH HARVEST_ ____ 

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

PATHWAY AGE GROUP USAGE BONE .LIVER TOTAL BODY THYROID 
-INVER...--.-.ADULT .................. 7..94E+03.2.36E-41 .. 234E02-.2Z-8iOE-O.- 61E-04

INVER TEENAGER 1.26E+03 3.81E-02 9.43E-03 3.89E-03 4.73E-05 
* INVER CHILD 7.94E+62 2.68E-02 8.47E-03 2.38E-03 7.04E-05 

INVER TOTAL 1.OOE+04 3.01E-01 7.13E-02 3.41E-02 3.79E-04

KIDNEY 
--9w72EO3 
1.55E-03 
9.72E-04 
1.22E-02

LUNG GI-LLI 
-1;73E02.5-OOE-G2-
2.93E-03 7.91E-03 
2.10E-03 4..96E-03 
2.23E-02 6.29E-02

DILUTION CATCH TIME(HR 1-IN CLUDES 
7.OOE.OO 1.OOE+04 1.68E+02.

FOOD PROCESSING TIME OF 1.68E+02 HR POPULATION=1 .20E.04

-AVERAGEhDIVIDUAL CONSUMIPTION. t G / Y l - U -T I . e t U T E z . O - 1 . H L D . 3 0 - D ... .. ............

-- - - - -- -..... . ....... ... ... .-- - -. .... . ... ...  

... . -................. . . .  

................. . . . . . . . . . . . . . .  

...................................................

....... .... ... ........................................... ._ _

. .. .... .............................. .- ..... ..... ... . ............. ......... -

...................... ...........

.. .... ................... - .................. ...... __ _ ------ ------------- - . . . . . ....... . ........ . ....... ................... ..

.. . .. . ... . . .. . .. .. . .. .. . .. .. . .. .. . .. . . .... .... ... . . .



a
* .WINVERTEBRA 1  CONSUMPTION POPULATION DOSES ** 

________COMMERCIAL HARVEST_____ 

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

-PATHWAY AGE GROUP USAGE BONE LIVER TOTAL BODY THYROID KIDNEY LUNG GI-ILI 
,INVER-.----,.ADULT.................. 1.2*7E*+07.. 4*3E-0O1.-3u-57E-02--.1. 86E-Oe--iw4E-4..I 2E03--lO2E-O2 ... 3;2L2E-Oa2
INVER TEENAGER 2.02E+06 2.32E-02 6.33E-03 2.57E-03 2.57E-05 1.07E-03 2.03E-03 5.10E-03 
INVER CHILD 1.27E+06 1.66E-02 5.73E-03 1.57E-03 3.81E-05 6.72E-04 1.45E-03 3.19E-03 
INVER TOTAL 1.60E+07 1.83E-01 4.78E-02 2.27E-02 2.06E-04 8.46E-03 1.55E-02 4.0O5E-02 

DILUTION CATCH TIME(HR 3-INCLUDES FOOD PROCESSING TIME OF 2.40E+02 HR POPULATION=1.92E407 
*7.OOE.OO, 1.00E+032.0+ , 

-AVERAGE IND)IVIDUAL -CONSUMPTION . (KG/Y..-..-ADUL~T1 lOOE4G-- ,TEEN=.7.50E-01.-'-CHI LO&3v-GE-O1 ...................  

________NEPA DOSES_____

-- lOTE,.-.TOATL--EPAODOSE.13JSTINCLJDE-.SPORT..CATCH,4 DOSES BELOW--ARE FOR- -COMMERCIAL CATCH-ONLY--" --

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

-- ATHWAY--.....AGE GROUP .........USAGE ........ BO3NE -. LIVER--TOTAL-- BODY-.-THYROID) 
INVER ADULT 7.94E+02 2.06E-02 5.15E-03 2.68E-03 2.05E-05 
INVER TEENAGER .1.26E+02 3.35E-03 9.12E-04 3.70E-04 3.70E-06 
INVER CHILD 7.94E+01 2.39E-03 8.26E-04 2.28E-04 5.50E-06 

---INVER-- -tOTA------.OOE.3.;...6 4E-02 6-,6bE-03.3-8---ev9f

-KIDNEY----LUNG' '-""GI-LLI 
9.68E-04 -~1.73E-03 4.65E-03 
1.54E-04 2.92E-04. 7.3SE-Of.  
9.68E-O5 2.09E-04 4.60E-04

. .. . . .......... - -------- ......... ....... . . ....----------

. . . . . .. . .................................... _ .... . . . . . . . . .  

........... ........................~..- - - - - ...-----------------.----.  

................ .- ~ ................ . ... ...... ........  

............. ...... _ _ _ _ __------------ - . - - - . . ..................................

.. ...........  

.. ....... . .. .......... .................... .... ....... .  

.... ................ .........

...... ..............  

. . . . . .......... ......... .............._lzrlwlccr__v.7 fr2c_1va__ol.lc"rv2

_ _ __ ...... . ... ................................. .... ___ -- - - - - - - --------------------- - -- . . . ... . . ........ . .... . .................................... ......

11 .. .......... ... . .. . . ..... _ _ .. . ............................... -------------



**WPOPULATION WATER CONSUMPTION DOSES *9*

.................. ...... .....- - - - - - DOSE (AN-REII)-- ------- . . . ..-- -- 

PATHWAY AGE GROUP USAGE BONE LIVER :TOTAL BODY THYROID KIDNEY LUNG GI-LLI 
DRINKING ADULT 2.44E+02 5.27E-08 2.07E-08 1.33E-08 6.80E-11 6.17E-09 2.09E-09 9.85E-10 

~.DRINKING- ----TEENAGER......... 3-64E-+O1.8.55SE-09.13.9E....--47-9-&-0E-2---;O-0--4-;76E-lO10 1lE-1G .  
DRINKING CHILD 5.20E+01 1.95E-08 1.12E-08 1.94E-09 2.l*9E-11 1.31E-09 1.26E-09 2.10E-10 

* DRINKING TOTAL 3.33E+02 8.07E-08 3.58E-08 1.67E-08 9.79E-11 8.40E-09 3.83E-09 .1.34E-09 

--- PPLTO=-,OE00,-IUINIrO+2.---TAST-I~1-,O+6-H..+N-UIG 24'.H-RFOR-TREAThENT-FAC-IL-1TY

+ AVERAGE I NDIVIDUAL CONSUMPTION (L/YR) ADULT=3.7OE+O2 TEEH=2.6OE.O2 CHILD=2.60E+02+

* CUULAIVETOTAL- 

. ...PATH WAY."--*-AGE.. GROUP--USAGE-- ,BONE -- '--LIER TOTAL-BODY THYROID.... KIDNEY- -LN GI1T 
DRINKING CUMUL TOTAL 3.33E+02 8.07E-08 3.58E-08 1.67E-08 9.79E-11 8.40E-09 3.83E-09 1.34E-09 

________HYDROSPHERE TRITIUM DOSE_____ 
.. ~~. ~ . -. ............; .....  

PATHWAY, AGE GROUP USAGE BONE LIVER TOTAL BODY THYROID KIDNEY LUNG GI-LLI 
* WATER TOTAL .2.20E+00 6.99E-04. 6.99E-04. 6.99E-04 6.99.E-04 6.99E-04. 6.99E-04 6.99E-04.

...... ................. .. 
, . .

.................. ...................................- 0 
. .- . .............-..  

..........................

..................... ......

.. ....... ........................... ........ I --------

_ __ _ .. ........ . ............................................. - ...... 
... ... ..............................................

. ............
- - - ... . .. ................... .............................. ...... ....

......................................................... ........... .



SRECREATION POPULATION DOSES * W 

DOSEC MAN-REM)_____ 
PATHWAY AGE GROUP USAGE SKIN TOTAL BODY THYROID 

SOEIE TTA OU, 1.66E+07 1.13E+00 9.71E-01 9.71E-01 

t-OCATION-DOWNSTREAM.-.......................................  

DILUTION=0.70E+01 TRANSIT TIME:0.40E,01 HR SWF=0.2, 

. . .. . ~OOSE(MAN-R EM)_______ 
PATHWAY AGE GROUP USAGE SKIN TOTAL BODY THYROID e SWIMMING TOTAL POPUL 1.66E+07 0.0 1.OSE-02 1.05E-02 

LOC................................ . . ... .... . . ..........  

DILUTION=0.70E+ol TRANSIT TIMEO0.40E+01 HR

--DOSE(MAN-REMJ________ 

PATHWAY AGE GROUP USAGE SKIN TOTAL BODY THYROID 
BOATING- TOTAL POPUL 1.66E+07 0.0 5.23E-03 5.23E-03 

-OCATION--OOWNSTREAl$ ... ~ ......~ .~ .. ...... __________________ 

* DILIJTION:0.70E,01 TRANSIT TItE:OAOE,01 HR 

................... ......... ... 4~ ... . ......................  

... . . . ...................................  

..............................- .. ....--..-- . ........................ -.. --.---.-....-

............................ .................... ....................... ....

............................................. ......  

... ... ............................... .......

........... ...... .............................. . ................. ........................................................ .........



ft ft *DOSE TO BIOTAft * t 

MRADS PER YEAR

ILUTION= 7.OOE+OO TRANSIT TIME= 4.OOE+OO

*INTERNAL EXTERNAL TOTAL 
1-50E1............... 2,57+O*-~6+I---

INVERTEBRATE 2.97E+00 5.13E+00 8.10E+00 
C) ALGAE 6.58E+01 5.52E-03 6.58Et01 

MUSKRAT 1.07E+02 1:.71E+oo 1.09E+02 
S RACCOON- 1-.4+0 -l.2E+0----;2+0.....  

HERON .9.38E+01 1.71E+00 9.56E+01 
DUCK 1.06E+02 2.56E+00 1.09E+02

.___ ._ 0 -...............

HR

................. ....................... ... ................ .... ..  

.. .. ... .........................................

..........................................................

- - -- - - ---------- --------------- . . ........

.......... .......

.......... .....  . . . ... .................. ............ .......... ...  

. . .. .......................... .. ------------------------------

..... . .................... ------------ .. .... .... ...............................  

................. ............ ............ --- - -- ----------- ... ...................................... ........ ................  

.............  

...................... ---------------------- ..........  

.... ....................................... .. ... .................... .......... ................  

. ................................... .. ....................................................................  

............. ..... ................. .... ...... .... . ------------------



***COST-BENEFIT ANALYSIS NN 

(hNUJCLIDE RELEASE MAN-REM DOSE MAN-REM PER CI 
I C/YR I TOTAL BODY I THYROID I TOTAL BODY I 

........... H . ...... I..-.t66E0-I-10E0 -1+,.07E-03..I.1.;60E-05.II.  
38SR 89 1 9.82E-04 I 4.32E-05 I 2.26E-08 I4.40E-02 1 2 

C)38SR 90 1 2.16E-04 I 1.97E-03 I 5.22E-10 9.10E+00 2 
I5S 3 2.29E-01 I 6.75E+00 I 1.83E-01 I2.95E+01 7 

~.~~55C.....4*.96E-01.I. ,.99E.+00I 9EO.~~*1.8lE+01 .-- 1 
531 131 1 2.17E-02 I1.97E-04 I4.22E-02 I9.07E-03 I1 
27CO 58, I3.58E-02 I2.35E-03 I1.86E-63 I6.56E-02 1 5 
~27CO 60 I7.37E-02 I1.87E-01 1.84E-01 I2.54E+00 1 2 

..........26E.. 9.....~.0E-2~...1*3S-.3 I-415-O.I1.34E-01.+-. ... 4 
30ZN 65 I1.07E-02 I2..26E-02 I9.65E-04 I2.11E+00 9 

__25MN 54 I4.80E-03 I2.67E-03 I7.96E-04 I 5.55E-01 I1 
24CR 51 1 5.47E-02 I.,4.59E-05 I 4.43E-05 I 8.39E-04 1 8 

95""OR.9 7..99E-03+ l-,.2.84E-04 ....I ... 2 84E-04-.--356E-02..... 3 
43TC 99M I7.67E-03 I 5.31E-06 I 5.31E-06 I 6.92E-04 I6 
58CE 141 I7.25E-03 I 1.56E-05 I 1.56E-0.5 I 2.15E-03 I2 
55CS 136 I1.76E-02 I 5.07E-02 I 6.19E-04 I 2.88E+00 3 

S ~ 6E.5. -I..-4~9E-2.--4---136EO2..1.7E-8.I1.97E-01 .  
28NI 63 I1.44E-01 I 8.23E-03 I0.0 1 5.72E-02 I0.  

()15P 32 I3.73E-02 I 2.26E+00I 1.06E-06 I 6.05E+01 I2.  
27CO 57 I3.02E-03 I 7.44E-05 I6.82E-05 I 2.47E-02 I2.  

_.47AG.11fl........1,676-02...-702&03I .~...O3..t-4,0E.O...4 
SS 125 1 3.43E-02 I 9.22E-03 I 9.22E-03 I 2.69E-01 1 2.  
UlNA 24 1 8.01E-02 I 2.42E-03 I 2.42E-03 I 3.02E-02 1 3.

.30E-O5 

.42E-06 

.99E-01

...... .. .....  

.92E-04 I 

.15E-03 

.52E-02 I 

.0 I 

.84E-05 I 

.26E-02 I

... ......... . . . . . . ... ... .................... ........... . ..... ....................-- --.-- _ _ _ _ _ _ .  

....... . ......... ....... ... . .............. ..... . ....................... ........... -. . - . -

- ..l.vo2 E+o o ..................... --------------- ..................... ........................  

............... ......... ........ ... ....................... ------------

..... ........................................... ....... .. ........... .... ..............................................

............................................................................ ..... .--- - ...... _ _ . ........................ ..... ........................................................... .



HOURS PACH WIND SPEED AND DIP, EC@*N a 

PERIOD OF RECORD: July-September 1982

STABILITY CLASS: 

ELEVATION:

A .  

10 M4eter

Wind 

Direction 1-3 4-7 

N 1853

Wind Speed (mph) at lOmn Level 

8-12 13.18 19.24

NNE

ENE

ESE

SSE

SSW

WSW

WNW

NNW

VARIABLE

Total 204 

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

151

TOTAL MISSING HOURS F~OR ALL STABILITY.CLASSES DURING THIRD 
QUARTER = 2

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 
el evat ion' 

1.21.20

>24 

0

TOTAL 

79

a __ __ _"



PERIOD OF RI

STABI LITY CLASS: 

ELEVATION:

Wind Speed (mph) at 1 Om Level,

Direction 

N 

NNE

NE 

ENE

HOURS AM-ACH WIND SPEED AND ,DIREC N a 

ECORD: July-September 1982

10 Meoter

4-7, 8-12 13-18

0.- 0 0

E 

ESE 

SE 

SSE* 

S 

SSW

WSW 
W 

WNW 

NW 

NNW

19-24 

0 

0 

0 

0, 

0 

0 

0 

0 

0 

0 

0_ 

0 

0 

0 

0 

0

>24

VARIABLE 

Total 77 57 2 0 0 0 136 
Periods of calm (hours): o 
Hours of missing data: 

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

1.21-20

TOTAL



HOURSAMA4C'NI IND-SPEED AND DIRECT a 

PERIOUOF RECORD: Ju I y-Se ptember 71982 

STABILITY CLASS: c 

ELEVATION',- .10 Me tm e

Direction 

N 

NNE' 

NE 

ENE

ESE 

SE 

SSE 

S 

SSW

Wind Speed I(mph), at I Om Level.

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

0- 0 

0* 

0 

o0 0 

0 0 

.0 0 

0 0 

0 0 

0 0 

00 

0 0 

0 0 

0 0

5

WSW 

w 

WNW 

NW 

NNW

VARIABLE 

Total so- '3 0 0 0 119 
Periods of cal'M.'(hours): o 
Hours of missihg, 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 fo r each atmospheric stability class and 
elevation-." 

1.21-20



HOURS A#FACH WNIND SPEED AN~D DIREC*N 3

PERIOD OF RECORD: July-September 1982

1-3 

33 

61 

55 

25

0 

10 Meter

4.7 

31 

83 

10 

1*

Wind Speed (mph) at lOin Level 

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

0

TOTAL 

76 

174

VARIABLE 

Total 318 187 46 0 0'0551 

Periods of calm (hours): 2 

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 atmosphelfic stability class and 
elevation.'.

1.21-20

STABILITY CLASS: 

ELEVATION:
Wind

Direction 

N 

NNE 

NE 

ENE 

E 

ESE 

SE

SSE 

S 

SW

WSW 

w 

WNW 

NW 

NNW



HOURS A ACH WIND. SPEED AND DIRECT a

PERIOD OF RECORD: Jul ,Y-September '1982

STABILITY CLASS: 

ELEVATION:
Wind

Direction 

N,

NNE 

NE 

ENE

ESE 

SE 

SSE

E 

10 Meter

Wind Speed (mph) at, 10m Level

8-12 

0 

0 

0 

0 

0 

0 

0 

0 

0.  

0 

0 

0 

1 

.0 

3

SSW

WSW 

W 

WNW 

NW 

NNW

113-18 

0

0.  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

092 

0, 

0 

0 

0 

0 

0 

.0 

01 

.0 

0 

0 

01 

0 

0 

0

VARIABLE 

Total 491 152 5 -0 0 0 648 
Periods of calm (hours): 25 
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.:,* 

1.21-20

- p..

>24 TOTAL



TABLE 4A 

HOURS AACH WIND SPEED AND DIR ECtN a 

PERIOD OF RECORD: July-September 1982 

STABILITY CLASS: F

Wind Speed. (mph) at lOmn Level

4-7 18-12 13-18 

0 

0 

0 

0 

0

19-24 

0 

0 

0 

0 

0

>24 TOTAL

0 1 0

VARIABLE 

Total 269 49 1 0 0 318 
Periods of calm (hours): ii 
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.

I1.21-20

ELEVATION: 10 Heter

Wind 
Direction

NNE 

NE 

ENE

ESE 

SE 

SSE 

S 

SW

WSW

WNW 

NW 

NNW



4.

PERIOD OF RECORD: July-Septrember 1982

STABILITY CLASS: 

ELEVATION:

Wind Speed (mph) at.1l0in Level

Direction 

N

10 Meter

4-7 8-12

NNE 

NE 

ENE

ESE 

SE 

SSE 

S 

SW

WSW 

w 

WNW 

NW 

NNW

13-18 

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

VARIABLE 

Total 21 4 0 0 0 0 25 

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

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

1.21-20

HOURS gPCD SPEED AND DIRECN a

>24 

0

TOTAL 

0

I __ __ -11
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HOURS A@OACH WVIND SP EED .A."M DIR EC1N a

PERIOD OF RECORD: October-December 1982

STABILITY CLASS:.  

ELEVATION:

Wind Speed (mph) at 10in Level

Direction 

N.

A 

10 Meter.

1-3 

6

4-7 ' 8-12

NNE 

NE 

ENE

ESE

SSE 

S 

SSW

WSW 
w 
WNW

13-18 

0 

0 

0 

0 

0 

.0 

0 

0 

0 

0' 

0 

0 

0

19-24 

0 

0 

0a 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

NNW

VARIABLE

Total 77 

Periods of calm (hours): 
Hours of missing data: TOTAL MISSING HOTHS FOR ALL STABILITY CLASSES DURING, FOURTH QUARTER = 2

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

1.21-20

TOTAL 

29 

17 

4 

3 

2' 

2 

13 

17 

31 

11 

4 

5 

8 

13 

10 

19



* - *HOURS AACH -WIND SPEED AND DIREC*N a 

PERIOD OF, RECORD: octaber-Decesber 1982 

STABI LITY CLASS:'. B

ELEVATION:, 10 me tex

.Wind.Speed (mph)- at 1 Oin Level
Wind 

Direction 8-12

.5- 0

NNE 

NE 

ENE

ESE 3;

SS E

SSW

WSW 
w 
WNW 

NW 

NNW

13-18 

0~ 

0 

0 

0 

.0 

0 

0 

0 

0 

0 

0 

0 

0.

VARIABLE 

Total 27 38 .11.1 

Periods of calm (hours): o, 
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 separat~ly for each atmospheric stability class and 
elevation." 

1.21-20

>24 TOTAL19-24 

0 

0 

0 

0' 

0 

0 

0 

0 

.0 

0 

0 

0 

0 

0 

0.  

0"



I-

HOURS PACH WIND SPEE--D AND DI.REC9&N a

PERIOD OF RECORD: october-December 1982

STABILITY CLASS: 

ELEVATION:

C 

10 Meter

Wend

Direction 

N

NNE 

NE 

ENE

ESE 

SE 

SSE

-Wind Speed (mph) at Oin Level

8-12 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

13-18- .19-24 

2 .0

>24 TOTAL

0

WNW

NNW

VARIABLE 

Total 26 35 14 3 0 0 78 
Periods of calm (hours): 0 
Hours of missing data: 

a In the table, record the total number of hours of each cateoyfwidirconorah 

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

1.21-20

SSW 

SW 

WSW



HOURS 4GACH WIND SPEED AND DIREc&12 

PERIOD OF RECORD: October-Decembe r 1982

STABILITY CLASS:

ELEVATION:- 10 meter

Wind

Direction 1-3 

N 4 

N NE 63, 

NE 6 

ENE .30; 

E 1' 

ESE 1 

SE 

SSE 

S 

SSW 15 

SW 9 

WSW6 

W9 

WNW 7' 

NW 

NNW 7 

VARMAJLE 

Total 368 
Periods of calm (hours): 
Hours of missing. data--

4-7 

69 

86 

26 

2 

0 

10 

16 

6 

1 

.6 

16 

51 

43 

50

at l1in Level 

19-24 

1 

0 

0 

0 

0

Wind Speed (mph) 

8-12 13-18 

19 5, 

43. 2 

2 0 

0o 0 

0 0 

0 0 

0 0 

1- 0 

0 0 

0 0 

1 0 

0 0 

0 0 

6 0 

38 2 

24 0

TOTAL 

137 

194 

96 

32 

18 

18 

30 

34 

36 

21 

11 

12 

25 

64 

88 

81.

134
897

a In the table,, record the total number of hours of each category of wind direction for each 
calendar quarter., Provide Isimilar tables separat~Iy ,for. each atmospheric stability class and

1.21-20

0 

0' 

0 

0 

.0 

0 

0 

0 

0 

0



PERIOD OF RECORD: Oc tober-Decembe r 1982

STABILITY CLASS: 

ELEVATION::
Wind

Direction 

N 

NNE 

NE

E 

10 Meter

Wind Speed (mph) at IOrn Level

4-7 8-12- 13.18 19-24.  

0. 0 

0 

.0 0 

o0 

o 0

> 24.  

0 

0 

0

0 0

TOTAL 

36 

97 

169 

46 

20 

13 

21 

52 

70 

32 

13 

8 

31.  

28 

9 

17

VARIABLE

Total 500 
Periods of calm (hours): -l 
Hours of missing data:

152

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

1.21-20

ENE 

E 

ESE 

SE 

SSE

S 

SSW

WSW 

w 
WNW

NW

NNW

TABLE4A 

HOURS AACH WIND SPEED AND DIRECAN a



..J E~' 

9

PERIOD OF RECORD: October-Decembe .r 1982

STABI LITY CLASS: 

ELEVATION:'

.Wind 
Direction

10 Meter

Wind Speed (mph) at 10mn Level

4-7 8-12

NNE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSW 

SW 

WSW 
w 
WNW.  

NW* 

NNW

13-18 

0 

0 

0 

0 

0.  

0 

0 

0 

0 

0

19-24, 

0 

0.  

0 

0 

0 

0 

0 

-0 

0

VARIABLE 

Total 211 40 0 0 0' 0 .251 
Periods of calm (hours): 5 
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.

1.2 1.20

TAB3LE4A 

HOURS EACH WIND SPEED AND DIRECO-N a

>24 TOTAL



iH OURS)ACH WIND SPEED'AND DIREC&N 3 

PERIOD OF RECORD: 0ctabax-December 1982

STABILITY CLASS:, 

ELEVATION:,

Wind Speed (mph), at lOmn Level

Direction 

N 

NNE 

NE

ENE

ESE

SSE

SSW 

SW 

WSW

WNW 

NW 

NNW

G 

10 Pieter

.8-12 13-18 

0

T.  

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

>24 

0 

0.  

0 

0 

0 

0 

0 

0 

0 

0

VARIABLE 

Total 25' IQ 0 0 0 0 .35 
Periods of calm(hours): o 
Hours of missing. data:: 

c aend t ar l, r c r th toa n m e of ous of each category of wind direction for each 
caedrquarte.. Provide simiLar tables separately for each atmospheric stability class and 

elevation-.

1.21.20

TOTAL 

2


