
Effluent and Waste Disposal 

Semi-Annual Report 

Facility Indian Point Station 

Licensee Consolidated Edison Company of New York, Inc.  
Power Authority of the State of New York 

This informatioA is provided in accordance with the require
ments 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 1 and 2 are presently subject to Technical 
Specifications on radioactive release limits as specified 
in Appendix B to Facility Operating License DPR-26 en
titled "Environmental Technical Specification Requirements 
for Once-Through Cooling". These limits are the same as 
those specified in Section 3.9 of Appendix A to Facility 
Operating License DPR-26.  

Indian Point Units 1, 2 and 3 are also subject to limits on 
radioactive waste releases that are set forth in sections 
2.4 and 3.4 of Appendix B, Environmental Technical Speci
fications (ETSR) to DPR-64. The percent of technical 
specification limit reported in Table 1A and the percent 
of applicable limit reported in Table 2A are the percent 
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 con
centrations reported in Table 1C and on the individual 
isotopic K, L, M, N values in Table 2.4-5 of the ETSR.  
The isotopic analysis in Table lB and the values in 
Table 2.4-5 were used to determine the K, L, M, N 
values for stack releases.  

ei811110441 770228 
PDR ADOCK 05000003 
R PDR



2.b&c) Iodines 

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 has been used as the maximum permissible 
concentration for the purpose of calculating the per
cent of technical specification limit.  

2. d) Liquid Effluents 

All liquid discharges from Indian Point are made through 
a common discharge canal after dilution with circulating 
water with a minimum of 100,000 gpm dilution water for 
all discharges. The isotopic content, excluding tritium 
and dissolved noble gas, of continuous and batch mode 
discharges from the site for each calender quarter have 
been added and a weighted average fraction of MPC has 
been calculated 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 each calendar quarter.  

The tritium limit has been established in the same man
ner 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 PCi/cc.  

3. Average Energy 

The average energy (E) of the radionuclide mixture in re
leases of fission and activation gases_for the third quar
ter was E of 3.24 x 10-2 Mev/dis and E 8 of 1.47 x 10-1 
Mev/dis. _The corresponding values for the fourth quar
ter were Ey of 3.00 x 10-2 Mev/dis and T, of 1.46 x 10-1 
Mev/dis.  

4. Measurements and Approximations of Total 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 
treated as a continuous release, at least one com
plete 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 discharge. This information is combined with 
the volume of air in each discharge to calculate the 
radionuclide composition of these discharges.  

Other reported continuous discharges are based on a 
monthly sample of ventilation air for isotopic content 
and radioactive concentration of ventilation air re
corded by the ventilation radiation monitor. This in
formation is combined with total air volume discharged 
to determine the amount of each isotope discharged by 
this route. The batch and containment ventilation re
leases are then subtracted to determine the balance of 
continuous discharges.  

For this reporting period, the plant vent was the major 
source of gaseous discharges due to a primary to secon
dary leak on No. 24 Steam Generator. The Condenser Air 
Ejector, Steam Generator Blowdown Flash Tank Vents con
tributed considerably to the fourth quarte: r gaseous ef
fluents.  

4.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 car
tridge 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 analy
sis 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 for a monthly 24 hour sample is deter
mined and these ratios are then used along with the 
total monthly discharqe of iodine-131 to calculate 
the amount of these other isotopes discharged in this 
monthly period.  

4. d) Liquid Effluents 

A proportional composite sample of each batch discharge 
is taken and an isotopic analysis is performed in com
pliance with requirements specified in Table 2.4-1 of 
the ETS. This isotopic concentration data is combined 
with information on volume discharged to determine the 
amount of each isotope discharged in the period.  

Samples of continuous discharges have been taken and 
analyzed in compliance with Table 2.4-1 of the ETSR.  
This concentration data is combined with the volume 
discharged to calculate the total activity discharged.



Number of Batch Releases 

Total Time Period Batch Release (min) 

Maximum " " if 

Averace i f " " 

Minimum " " "

Third Qtr.  

403 

41 772 

185 

104 

15

Fourth Qtr.  

491 

53.001 

215 

108 

5

Average Stream Flow (cfs) 15 955

b) Gaseous 

Number of Batch Releases 42 

Total Time Period for Batch Releases (min) 12 323 

Maximum " " if " "1 I 2 830 

Average " if i f 293 

Minimum " i f 5 

6. Abnormal Releases 

a) Liquid 

None 

b) Gaseous 

None

23 703

95 

55 346 

43 200 

583

23

U 
5. Batch Releases 

a) Liquid
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B. GASEOUS EFFLUENTS



-' TABLE 1A 

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT ( 1976 

GASEOUS EFFLUENTS-SUMMATION OF ALL RELEASES 

Unit Quarter Quarter Est. Total 

Indian Point Station I Error, % 

A. Fission& activation gases 

1. Total release Ci 3.36 E+2 4 • 14 E,3  5.0 

2. Average release rate for period ACi/sec d.22 E+1 1. 21i , 2 

3. Percent of Technical specification limit % E _ 7 E o 

B. Iodines 
' I ....

V Total iodine-131 Ci 4.62 E-4 1. 05 E-1 5.0 ElI

,2. Average release rate for period pCi/sec s.s. E-5 1 . 35 E- 2 
3. Percent of technical specification limit % .8 E-3  3 - 07 E-11 

C. Particulates 

1. Particulates with half-lives >8 days Ci 1. so E-3 5.0o E-3 j o _E i 
2. Average release rate for period PCi/sec 2.26, E- 4  6.29 E-4 

3. Percent of technical specification limit % 1-68 E-3 3.07 E-1 
4. Gross alpha radioactivity Ci 9- 2 E_7  5.34 E- 7 

D. Tritium 
I Ttil ireeae .71 
!'. Total release Ci 5. 17 E n3 7.32 E c 5, o ,

2. Average release rate for period pCi/sec 5. so E-1 ' 9.21 E-1 
3. Percent of technical specification limit % . E . E

V A P



,T

I Nuclides Released I
i r r r hrte a u 

Unit Quarter Uuarter ua1rter Qurter

1. Fission gases 

krypton-85 Ci E E E E 
krypton-85m Ci E F . E E 
, krypton-87  Ci E- E .... E ....L 

krypton-88 Ci E . . E E 
xenon-133 Ci o Fo: . ,.nn. E E.  
xen6n-135 Ci E E E E 

xenon-135m Ci E E E E 
xenon-138 Ci E E E E 

Ot hers (specify) Ci .. E Ii E E 
Ci E E E E.  
Ci E E E ..FE 

unidentified Ci E E E E 
Total for period Ci 1<9 o E+oi <9. o 1 oj E L

2. Iodines

iodine- 131 
iodine-I 33 
iodine-!135 
Total for period

1 $1 1 c

TAB3LE 1B 

EFFLUENT AND WASTE DISPOSAL SEMINNUAL REPORT( i-m..) 

GASEOUS EFFLUENTS-ELEVATED RELEASE 

CONTINUOUS MODE BATCH MODE.*"

3. Particulates 

strontium-9 Ci < 4.54 F- 6  1 E- 5  .1 E 
strontium-90 Ci 1 .21 E-6 6. 59 E- 7  E7 ' 

cesium-134 Ci 1 . 1- 3. E-A3 s .5 E E 
cesium-1 37 Ci 9 .97 E-5 8 29 E-.s E E 
barium-lanthannm-140 Ci < 7.q L-s E . 5 F-5 5 E E 

Others(specify) co 59  Ci 4.24 E-5 6. 65E-5 E E 
co 60  Ci 7. L E- 1- olE_ . E E 
1131 Ci .3o E- . 50 1-5 E E 

unidentified Ci I E E .. E.



TABLE IC

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (107 ) 

GAtEOUS EFFLUENTS-GROUND-LEVEL RELEASES

CONTINUOUS MODE BATCH MODE 
I --Third _FourthI Third Fourth 

Unit Qr Quarter Quarter arter oQuarter
I Nuclides Released

1. Fission gases

. krypt on-85 Ci 5.41 E+ 1 E+ 7. 00E-

krypton-o /
(.'I 11,+1

i
krypton-88
xenon-133 Ci

7.18 E 0

xenon-1 35 Ci 6
xenon- 135 m
xenon-138 -. 2-64 +1 4 .00 C-2 1 • 0 xeo 'J8iiE 118 E+i 2.7n E-i .5. pl 

Others (specify) Ci .E -E . E 
C i . E E s 2 E 0 3 .4 
Ci . E 8.91 E 0 6.o E-2 1 . 3 

unidentified _ C.E_.___.  
Total for period Ci 2-00 2.23 E+3 4.58 E+i 1- 8 

2. Iodines .  

iodine-1 31 1 C 1 . 98 E-4 1. 05 E .-. E 
iodine-133 Ci < 6- 51 E-4 -4.38 E- • E 
iodine-135 Ci < 9. 79 E-3 < 4. 23 E-3 E 
Total for period Ci 1. o6E-2 1 13-E -1 E 

3. Particulates 

strontium.89 ci <1 -0 E-5 4.84 E- 6  . E .  strontium-90 Ci 1. 79 E-6 5. 92 E E-._

.18 E+1 
L1

3.11 E+1 
7.89 E+1 
1.oo E+3 
9.47 E+2

2.35 Eo 
3..20 E.1 
2.61 Eo 
3.23 E+i 
2.o E o

3-38 Eo 
2.43 Eo 
1. 1o E-1 
1. 56 E+i 
1. 76 E+3 

2 . 39 E+i

cesium-137 
barium-lanthanum-140

Clz - _1 IAL.
I Ci

Others(specify) co58  Ci 2.12&4 9 9.07 E-5 co6OCi 23. 44 E-4 z 
Co60o Ci 3[T 05 4 1 71 -5

3.2o E-4

I .-- . . .. 4 n7 " 
:A_ 

__A

. E
El I _______ I ________ _______I 

...............- A -A *AA. 
p-i - . . . . .. 

A Att*AAA.,*~,A', 
A.' AAA~A . . A 

At .A. A. A *.. A.
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.1
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E 
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IiyvtJLUIoj II
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I
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I AC V
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E 
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EFFLUENT AND WASTE DISPOSAL

SrMI-AfnNUAL REPORT 

C. LIQUID EFFLUENTS



TABLE 2A 

EFFLU ?T AND VWASTE DISPOSAL SEMI AL REPORT { 1976 

LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES 

Unit Quarter Quarter Est. Total 

I Third Fourth Error, %

A. Fission and activation products 
1. Total release (not including tritium, 

gases, alpha) 2.64 E o
2.5 E, I

2. Average diluted concentration 
during eriod pCi/mt 1..96 E-9 5.71 t-91 

3. Percent of applicable limit % ? E___3.___E 

B. Tritimn 
1. Total relcase 'Ci 5. 4r E+i 1..39 E +2 5 El ] 

2. Average diluted concentralion 
during period pCi/ml .FF E-7 3. oo E-7 

C> 3. Percent of applicable limit 7o- .0 E-3 i. on E-2 

C. Dissolved and entra;ned gases 
1. Total release Ci 1.24 E-2 1. 3, E+A 2. 5 El1 
2. Average diluted concentration 

during period pCi/ml . 52 E -ii. 2. 56 E
3. Percent o applicable limil I .. 3n E ].oo E

1). Gross alpha radioactivity 
I. Total release Ci <<.7 E 2.6 E-41 2.5 E z] 

E.' Volume of waste released (prior to diluition) fliters 2j 5. E +71 3.43 E+7?I - o E 1 

F. Volume of dilution water used durinig period lier -.52 E+i 4 .62 Eli 1 0 E 1

1.21-17

I 1

6,.93 E-1



TABLE 2B 

EFFOT AND WASTE DISPOSAL SEAW NUAL REPORT (1976 

LIQUID EFFLUENTS

CONTINUOUS MODE BATCH MODE
- ____11____ S. Tr t- 171 Furth III il 77T 1 OU-r = 

Nuclides Released Unit Quarter Quarter Quarter i Quarter 

strontiuLI-SO) Ci 1.09 -1 3 1.2 E--3 5 .15 E- 3 .79 E-5 
stronliuni-90 Ci 4 .07 E-4 - .ir E- 3 8 .32 E-5 i7 .96 

cesium-134 Ci 1.40 E-2 1.E0 -1 7 .74 E-2 9 .19 L-3 
cesium- 137 Ci 2.39 L-2 3.25 E- 1  2.54 i .2 .47 E-2 
iodine-131 Ci 5.23 1- 2 1.4 E 5.9 1E-3 2.21 E-2 

cobalt-58 Ci 2.20 E-3 3. ( o E-2 4.01 E-2 11.15 E-1 
cobalt-00 Ci 2.90 1-3 4. (3 E-2 1.09 L1 !2.09 E-2 
iron-59 Ci <4.27 E-3 <1. 2 E-2 1.70 E-3 13.19 E-3 

zinc-65 Ci <4.q oq E3 9. 92 E-3 ,..RS E-3 <2.32 E-3 
manganesc-54 Ci 1.27 E .11 E-3 1.13 E-2 3.31 13
chromitm-5 I Ci <1.33 L-2 < .__E 2 1.92 E-2 .190 E

zirconium-niobiuim-95 Ci < 1.9 5E-3 < .3P E-3 1 .41 E-3 el .37 E-3 
mnolybdenutm-99 Ci <.31 E 1. 20 E-1 <9.56 E-3 <1.55 E-2 
teclinctium-99m Ci <1.09 E-1 <.30, E-2 1.94 E-3 < .A3 E-3 
barium-lanthanum-1 40 Ci <). .0 E 3. 27 E-2 .5-50 E-3 <8 .71 E-3 
cerium-l141 Ci .2 -3< 1 3 E-2 2.51 -3 <?.52 -3 

Other (specify) Ci E E E E 
Ci E E E E E 
Ci E E E E 
Ci E E E E 

Ci E E E E 

unidentified Ci E E E E 

Ttal for period (above) Ci 1. 49 E -il 3, E 0l 5.43 13-T12. 49 E-3 

xenon-133 Ci < 2.'45 E --i 4. i9 E o <2. 61 E-3 2.26 E 
xenon- 135 Ci 2._ .9 E -i 5. 17 E o l* 4E"

1.21-18



EFFLUENT AND WASTE DISPOSAL 
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D. SOLID WASTE



0TABLE 3 
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT ( 1o76 

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS 

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

2nd 

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

a. Spent resins, filter sludges, evaporator IT 2 .4 E+ 2 

bottoms, etc. Ci 4.09 E+2 . oo E+2 
b. Dry compressible waste, contaminated m3  2.39 E+2 

equip, etc. Ci 1 .24 E+ 1. 0o E +
C. Irradiated components, control In . E 

rods, etc. Ci E E 
d. Other (describe) m 3  E 

Ci E E 

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

A

I 2.07 E+i
Cesiur - 137 4 .33 E+I 
Manganese - 5A, Cobalt - 58 and G0 % 2.10 E+l 

b. Same as above % E 

%E 
% E 

C. % E 
% E 

r1%0 E 
d. % E 

% E.  
% E

3. Solid Waste Disposition

Number of Shipments 

20 
14

Mode of Transportation 

Truck 
Truck

Destination 

Sheffield, Illinois 
Barnwell, South Carolim,

B. IRRADIATED FUEL SHIPMENTS (Disposition)

Number of Shipments 

None

Mode of Transportation

.  
I

1.21-19

a. cesiunm- 134

Destination
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E. RADIOLOGICAL IMPACT ON MAN



RADIOLOGICAL IMPACT EVALUATION 

Doses from noble gas immersion, inhalation, ground deposition, 
and vegetation ingestion were evaluated at the residence 
located 730 meters east of Indian Point Unit No. 3, which is 
the point of maximum of fsite concentration likely to be 
occupied. Doses from ingestion of milk and meat were evaluated 

J for the cow located-about 7.5 miles to the NNE. In all 
cases, these evaluations were performed using the model 
presented in Regulatory Guide 1.109.  

Particulate and iodine releases were all considered as 
continuous releases; because of the large number of con
.tainment pressure reliefs and purges, these were also treated 
as continuous releases. Releases considered as batch releases 
(e.g., gas decay tank releases) were evaluated using the 
ac tual meteorological conditions during the time of release.  
Values of X/Q were computed using the straight line air 
flow model and assuming a ground level release and the NRC 
subroutine POLYN (from XOQDOQ) to compute values of Ury and 
~*Estimates of relative deposition per unit area (m-2) 

were obtained from the numerical approximation presented in 
XOQDOQ for ground level releases.  

Population integrated doses from gaseous effluents were 
computed based on linear interpolation of 1970 - 2010 population 
data contained in the Indian Point Unit No. 3 FSAR.  

In addition to the radioactive materials measured in Indian 
Point gaseous effluents, a release of 4.0 Curies of Carbon
14 was assumed for the six month period. This is consistent 
with the annual release of 8.0 Ci/yr assumed in NUREG-0017 
"Calculation of Releases of Radioactive Materials in Gaseous 
and Liquid effluents from Pressurized Water Reactors".I



RADIOLOGICAL IMPACT ON MAN 

(R-efe-fhc Regulatory Guide l_21.-page 12)

A. Maximum Individual Doses 

Pathways TotalBod 

(Gaseous) (mr) 

Noble Gas Immersion R) Batch Releases 0.093 
Continuous Releases 0.450 

Inhalation 4.59 x.10 -3* 

Ground Deposition 6.21 x 10 -3 

Milk Ingestion* 1.48 x 10 -2 

Meat Ingestion 2.18 x 10 -3*** 

Vegetable Ingestion 1.61 x 10 -2*** 

* Infants are critical age group 

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

Skin 
(mr)

0.213 
0.899 

7.31 x 10 - 3

Th roid

2.62 x 10-1* 

1.93 x 10-1 

3.12 x 10- 3*** 

5.25 x 10- I ***

Bone 

8.34 x 10 -3** 

1.50 x 10 -2 

7.29 x 10 -3** 

4.64 x 10 -2**

' athways 
(liquid) 

All See attached "LADTAP" printout 
Attachment 1



B. Population Doses

Pathways 
(Gaseous)

Noble Gas Immersion 
a) Batch Releases 
b) Continuous Releases 

Inhalation 

Ground Deposition 

Totals

Total Body 
(man-rem)

Thyroid 
(man-thyroid rem)

4.55 
22.9

0.225 

0.125

27.8

10.5

10.5

Pathways S(aiq-uid)

See attached "LADTAP" printout 
Attachment 1

C. Average Doses to Individuals

1. Liquid-Total Body 
2.25 x 10- 4mr 

2. Gaseous-Total Body 
1.4 x 10- 3mr

All
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27C0 58 1,93E-01 0.0 7.46E-O.1 1.67E-06 0.0 0.0 0.0 1.5E-05 8.20E-09 7.OOE-09 1.OOE 00 
27CO 60 1.79E-01 0.0 2, 1 5-O 6 4. 72 E-06 0. 0.0 0.0 4.02E--05 2*OOE-08 1.7C0E-OB 1,.OOE 00 
2bFFE-5 9 Z-4E02434E 06-1.0 -0 5' 3. 92 L06 0. 0.0 2.86E&06 4E05.OO8,O-9l.O"i 

- 30ZN -65-191E-02 A. 85 E-06 -i.54E-0 5 6. 97 E-06 0.-0 1.03E-05 0.0- 9.7OjE-06 4.60E-09 -4.OOE-09 I .OOE- 00 
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40MK 95 i*31E-02 3.04E-08 9.76E-09 6.61L-09 0.0 1.54E-08 0.0 3.03sE-05 S.-SOE-Or# 5.OOE-09 1.00E 00 
42h'o, 99 1*58E-01 0.0 43E-0 6 8 *20 E-07 0.*0 9.77E-06 0.0 9.99E-06 ?.20E--09 1.90E-O09 I-DOE 00 

3TC99M 234E02-2-47E- 10-6,.98E-1 0-8.9E-09- 0.0 1 .06E08-3,42E-104. 13E-07-16 10E-0199.b0E-10-1.0O00 
14 -531--131-1-.56E 00-4.1bE-065.96E-06-3.41E-06 1.95E-03A1.02E-05 0.0 ----. 57E-0b 3.4OE-09 -2.80E-09-I. OOE-00 

CS32.91E01-6i22EO05 ~4fj-O 4-1.21 E-04-0.0- -4.80E-05-1.59E-05 Z2.59E-06 1.40E-O8-.2O-'I' .OOE-00O 

56BA 140 5*80E-02 2&03E-05 2*55E-08 1934E-06 0.0 8*68E-09 l.46E-08 4olOE-05 2.40E-09 2.IOE-09 1.OOE 00 .,..

rrr 11 A 1 98E-02~ #937E-09 6o34E-09 7o 18E- 10 0.*0 2o94E-09 0.0 - 2.42E-05 6.ZOE-10 .O-01OE0
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-,__- _____ ~INGESTION DOSE FACTORS . ~ SOEL1NEZ.C.  
______________I -- __- MREMIPCl INTAKE)I IKREM/HR)/ IPCI/M**2-1 

-~TltCtDt-ttiEY E RB ~ LI-V ER---TTA L--BODY- THYRO0ID KIDNEY--- LUNG- 'G 1-LLI* SKIN ITAtBODY 
.- 1 3 1.'94E 02 0.0 2.03E-0 7 2. 032E-07 2 .03E-07 1.34E--07 2.032-07 2.03E-07 

27C0 58 1.93E-01 0.0 1.65E-06 5.58E-6 . 0.0 0.0 1.1OE-05 
27C0O-60 1-79E-010-i0 *----5.1l7E-06 1.i552-05 0.0 0.0 0'-'-.0 -- 2862-05

_ 38SKR89-3o6E-03-1.382-03 0.0 3. 952-05 0 .0 0.0 0., -0 - 5.15E-05 
38SR-90-6473E-03 1.,722-02-0&0 -4. 362E-03 0 .0 0.0 --- 0.0 2 *29E-04

-#0zR95 9--li312 E-02-1-0r2.ET2-E-0--2-. 2DOE-08 -0 .0 .54-0854-0.0- .'SE-05 
531 131 1.56E 00 1.632-05 1.67E-05 1.26E-05 5.43E-03 1.022-05 0.0 1.432-06 
55CS 134 2.912-01 2.242-04 3.77E-04 8.02E-05 0.0 4.802-05 4.19E-05 2.04E-06 

-ISCS1-37628-aZE-013-.12E-043.li0 22-0 44.502-05-0 .0 -- 3.71E-05-3.54E-05 -1.*842-06 
568A-140 5-*B0E-028.2i6E-05-7.2 5E-0 8-4.85 E-06 0.s0 8.682-09 4.322-08 4.212-06 -- 

----582-41---1-&98E--02-3.76E-08 1.8BE-08-2.&DE-09 0.0 2 .94E-09 0.0 -- -- 2.362-05 -----

** TE ENAG ER DOSE FACTORS. *-* 

__INGESTION DOSE FACTORS .. . SHURELINE....  
-.- ,- -:AMEM/PCI INTAKE) -(PREM/HW)/ IPC1/M**21

RIE/YEAR'' BO NE LIVER TOTAL BODY THYROID KIDNEY LUNG GI-LLI SKIN.-, TOTAL BODY 
1.94E 02 0.0 1.06E-07 1.062-07 1.06E-07 1.34E-07 1.062-07 1.06E-07 

-1.79E-01 0.0 --2.762-06 6#30E-06 0.0 0.0 0.0 -3320 

-3&16E-03 4.60E-040.0 .1.322eM-05 0.0 0,0' 0.0 - 4920 
-6;'73E-03-1;04E -00 .2. 572-03 0 .0--- 0'.0 - 0O.0 --- 222-04 

i.31E-02 3.722E-08 1.24.E-08 8.66E-09 0.0 1.54E-08 0.0 2.68E-05 
1.56E 00 5.57L-06 7.872-06-4.692-06 2.27E-03 1.02E-05 0.0 1.49E-06 

--2-9 1 E-I-8 05 E05-1-i9 4E -04- 9.06 E-05 0.*0 4.802-05 2*35E-05-2-24E-06
--be28E-01-1.07E-04 1.442r-04 5.052-05 0.0 3.712-05 1920 .2-6 -

-- 80E-022.-83E2-3.-48E-08-1.822-06. 0.0 8.682-09 2.332 -08*-4.0142-06----- 
16 E-02 Or'8746E--09-9;70E-10-0 .0 -- 2.9 4E -0 90O2._29E=05

p 
I.. UII

* * * INFANT DOSE FACTORS * * 

INGESTION DOSE FACTORS-- -SORE1N 
-IMREM/PCI INTAKE) IMREMItiR)IPCI/M**2)

N C L IDECURIE /YEAR --- -- BONE---LIVER - O7TAL BODY 
LH-t-3 -I-94E -0Z-0. -3.;OjE-07 3.07E2-07 

27CO 58 1.93E-01 0.0 3.78E-06 9.262-06, 
27CO 60 1*79E-01 0.0 1.07E-05 2.56E-05 

-38SR89-3;I6E-0 3 -2.93 E-03-08 42 E-05 
38SRt-90--673E-03 2.51E-02-0.0 6.AOE-03 
401R-95-131E-O2 2.11E-07-5.32E-08 3.78E-08 
5313-113156E--00-3-i;2E-05-4-7E-0 5-2.i 38 E-05 
55CS 134 2.91E-01 4.58E-04 8.24E-04 6.97E-05 
55CS 137 6.28E-01 6.53E-04 7.312-04 462DE-05 

-56BAk4--40 5SE0 174 2-O41.7 5E-0-78.*99 E-06
58CE2-141 1.l-i982-02-8.00E-08--.9lE-015.75E-09

THYROID KIDNEY- LUNG---- GI-LLI -SKIN
3 .07E-07-1.34E-07-3.07E-0V-3.07E-07 
0.0 0.0 0.0 9.79E-06 
0.0 0.0 0.0 2.642-05 
0.0--0.0 ---. 0----5.48E-05 
0.0 0___.0 0.0 2420 
0 .0 -1.54E-08 0.0- 23 -5 
1 o31E-0Z-1.02E-05 0.0O ----- 1.532-06 
0.0 4.80E-05 9.42E-05 1.96E-06' 
0.0 3.71E-05 8.812-05 1.892-06 
0.*0 -8.68-09-1.07E07-V 43E-06 
0.*0 2.942-09 0.0 -2.382-05

-T LTAL-BDDY -RECOi

1 UIAL MR4UFDKI SM QUUKUG. IMKM L
e-.te-----t--- t. A. 04 - SUIAL ~ U AO7U~~ UL

~.1 
I _____________________________________________________________________________________________ _________________

NUCL~bt CUI 
1KH 3 

27C0 -60* 
38SR 8 

40ZR .95 
.5- 531. 131* 

.5CS 137

RE COM

c %. Wo

awl 5. r=&=A-ar. &.a &0707.7r- W&



6 9 *AS LOW AS REASONABLY ACHIEVABLE 9 * 

ADULT D O'SE-S <.  
00SE_IMRE1M PER YEAR INTAKE)...  

PA HWAy OBN LI~ TAL ODY THYROID -KIDNETLO____GLT 
FIH---3.61E-0I----5o84E-01 --- 4.20E-01 1.0G9E-01 --1.96E-01 - &.46E-';02 13E-2 

_INVRTREAE 839E031 ---. 49E-02--- 7.r99E-03 -8.66E-03 -5.26E-03 9.OZE042--.17E;02 
AC uAE- ;.82 E-08-7 .93E-08 b-.20E-08 1.. 98-O 3.E-O;8E9-9iO 
DRINKING' Ii56 E-42 .1.80E-12 l.54E-12 2.5.bE-11 9.26E-13 4*76E-13 -55F-3 
SHORELINE 2 o33E-63 1.94E-03 I .99E-03 1*99E-03 1.99E-03 1.99E-03 i.99E-03 1.99E-031 

-W MN . .405 2 .4E -05- 2 54E-05- 4EI2S * 5405 . 5ES 
BOATING 0,.'---. 2.40 - 54E -05 254E-0 5 o 54-E -0 5 --- 2 54E -0 5 -2 5 4-05__2 54E 5 
TOTAL 2-.33 E - U7 3.11E-01-. W-4OLE -01 -- 4-30E"0 1 Io m-Zo1- -2 .O4E 41 60 5 ~Z 3.fITE7O2 

USAGE' IKG/YRHM/YR) DILUTION TIEBR HR~OHFAC70R-O.Z 
FISH 2 1. 0 5.0 25t,00 .. ,...  

INVET EBRATE 5wv .0 . -25.00 
ALGAE~ 0 00 5.,0 -- 25 600_ __ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ 

DRNKNG0.0 -500.0 -- 112.00 
MORt~v 0 ~ 5.0 1.00 

~-: ;SIMMING 50.05010 
BOA T ING 100.0 5.0 1.00 

T-EENA-G D O-S-E-S -_____

.. .. -- DOSE__ IAMRe"M-PYEAR -ITKE) 

PATHWAY. SNBNELVR TOTAL BODY THRi INYLUNG GI-L 
F S-3.65 E-01-5 .86E-01-2.33E-01-9.66E-0Z 1.5E-01 5E -02 ov;*E-O3 

Il INVERTEBRATE- 8*39 E-03*--* *30E-02 5.30E-03 -bbE-03 -- 4.00E-03 9-.90E-04-I1.62E -02 
LGAE--- 1.04 E-07-A-- .01-07---" 5614E-08-- 1.61E-07 -3.O6E-OB 1-.IBE-08 -I.84E-08 

DRINKING Z;IOE-I2 2 .20E-12 - 1*28E-1t-.2.97E-11 - .26E-13-47'9E 13 4 5 E-1-3 
CN SHORELINE .3.12F-03' 2.67 E-03 2 .67E-03 2o67E-03 2.67E-03 2.6E03267E-03 .6E-03 

SWIMMING 0.0 5.09 E-05 5o09E-05 5o09E-05 5.09E-O 5.09E-05 50E0 
-B~54EING -- .54E-05 -W54E-05- Z.--254E-05Z4'0 -5.4EO 

El TTAL 3-.12E -o3- -- -3.76-E-01- -- 6.02E-01 -- 2o41E-01 1.7-1 15 E- V . 1E o6E-O-2 

iNVRTERAT lKl~HjVl 0 LUTION- 7TIME tH.~ S;.OR-EWID-Tt-PACTgR=z,.2 
FISH , 16.0, 5.0 25.00 

INETBAE3.8 5.0 25.00 \ 

LtGAE 0u-50250 
DRINKING-0 O 500.0 112.00- ________ 

- SHORELINe -bloi. .0 _ _ __ _-_ _ __ _ _ _ _ __ _ _ _ _ _ 

SW MIG00*0 50 1 *00-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

3 BOATING 100.-0 So0 1.00 
C, 

Cf 1 L 0 0i u -E-S 

- _______ _____ ~DOSE- I MREM-PER--YEAR INTAKE)--'_ __ _ _____ 

7 ~-PAHA - ~ NBONE LIVER TOTAL BODY 10LUNG G-LL 
PAHA KNTHYRUi KIDNEY G 

FISH 4.51-01 &.4EO 89E09.E-02 6.45E-0i2 5.91E-02 3.92E-03 

to. NRTEBRATE &.53E-03 9 O?0E-03 -2.61E-03--8.19E-03-' 1.79E-03 -?.76E-04 7.ZOE-03 
" ,- ALGAE -- ______--2.43 E-04- - -I.97E-04 5,62E-05 - - 3e85E-04 -- -3.06E-05 -- 2.15E-05- 1.S1E--05 

- DRINKING 4o 499 E-09 -4.45E-09 -- --. 7IE-09 7.09E-08 9.26E-10 . 9**16E-10 - 6.7IE;-I0 
,,S8 Rtrols 5 -5 31- 5;58 E-04; -558E-04-5.*58E-04 .58E-04 

SWMIG0.0 1.27 E-05 127E-:05 1*27E-05 1.7-05 l.7-05 1.27E-05' lo1.2E-05 
BOATING0.0 2..4E-052.54E-05 2.54E-02iE-5 2.54E-05 2.5EO .54E-05 

?Ai.~~~ ~ ~ ~~ ~ .. ........... 5.4EO1;7 .. ZE 0Z



USAGE IKG/YR tHR/WJ DILUT ION . TIMEIR SHOREwIDHFCTR.  

FISH ".9ao. 25*00 

INVERTEbRkTE- 1.75. 2500 
SLAE0-.0, 50 2500 

07DRINKING 0.0 .Oi 50.0.0 . 12..00 
-- SHORELINE 14.0 .5.0 .1.00 .  

Q BOATING 100 1.00 __ 

P -A N4 ....... . . ~ ..... 44 .. 4 ~.. .. ~

* . *,.,4..'.. I 
I I

___ ___ _-~ - OSE tMREM4 PER YEAR INTAKE)

PATWA -KI--"---LiER -TOTAL BOY- - - THYERUID- - KIDNEY' - -- LUNG-- _GI-LL2 

FISH- b.79E02 B.70EO02 '-5.95E-03 1.74E-02 4.7-03 .3-2.8E' 

INNYERTEB RA- c 57039 E-04 - I.04E-03 -1 i73E-04 - a.16E-03- I.05E-04 -l-,06E-0--4.22E0d 

ALGAE 4.50 E-07 4447E-07 6*33E-08 .9o29E-07 3.06E-08 .5*16E-08 1.81E-01 

b2DRINKING 9e50E-12 9 *98E-12 2*25E-12 1671E-10 9*26>E-13 . I.77E-12 9.17k.  

CtVNEl-40-0--20 E-04-A- .20E-04 --- i.20E-04 1.20E-04 12E0 2E01i0O 

W-Si PIING -00.0 -50E2 .9-150E- 5.09E-2' -5*09E-I2 5-.09E-2 5 9E:-1' 
SOTN 0.- 1.7E-7 1 2E-17 --- 5.0E-12--E-712E-~I1~Ot2E 

-T -AL 1 .48E-O4 I~288E-02 U 3 Iw&7E"'ZQ---v0E- 3 L0uSC-2 

USAGE (KG/YRHR/VR) DLTN T1ER)SHOREWIDTH FACTOR'=0.2 ..  

F-H5.0 -25.00 

iNVERTEBRATE 01 - 5. 0 - . 25600
Aur-A- 0.0 5.0ao 25.e00

77~~ AI'00lI -.
f 

74 SHORELINE 3.0 . *. .. 0.. .  

SWIMMINGi .... 0.0 5.0 1.00 
7, guITI~I, .4. 5.01aO 

L44 

<. .4 

4.

~.4



* * * SELECTED LOCATION 0 0 -1

LOCATION IS DOWNSTREAM

A D' U L T_ D 0S'E.S

LbC~i0A I DOWNTREA

.1
- -- *DOSE MREM-PE-R-YEAR-INTAK1 ______ 

PATTHWAY______ ___K N_ BONE LIVER --- TOTAL BODY THYRUIO KIDNEY - ----LUNG GI -LL: 

---- ~1s. 1;64 E-01 2 .6bE-O1 -1.9lE-01---4.8E-02- 8.92E-2-------93E0r67-b33Ev: 
INVRTBRAE .81E-3 675-03 3.3-03 3.S-03 2.39E-03 .4-IOE-04 9.87E-0: 

AGE3.55 E-08 3 o60E-08 2.82E-08 6*15E-08 1.39E-08' 3.54E-09 8.9.C 

RINKINUb ,.2 2 E-11 8.-35E-11 --- 7&07E-11 I 162E-09 4.;5E-127'7 I766~ 
1-4EiE .6E-03- - 9.06 E-04 ------- 9.06E-04 -.--- -9o06E-04-- - -9*06E-0 -'- - 9*06E-04 - 9&'06E-04-9-606E-O;' 

SWIMMING 0. l15 E 05" 1 .15E-05 l1E0 .5-5I 5-5150~.5
D-ATING . '1E5--15-5 V1S-515E-E-05E-0 L.5E0ISlE-0 

TOTL 106E03 1.69 E-1 2101 -.6-l 53E0 .502 3.07E-02 -1.71E-0 
TOTAL~~~n. .. Jn-v-0 146-0' o.E0

USAGE 1KG1Y~im PYR; U AL V1AUI 5I MEI nID afluI%&AUw 

-- 21.0---- 11. 0 31 600 
INVERTEBRVAtE- - 5*0 11. 0 31.00 

AG E0 . 11. 3 .:-- -Ii1.600 
* DRINKING 0.0 31.60 19000 

SHORELINE 50.0 . 1100 7.00 
SWIMMING 50-.0 1-1.07.00 

BOAlN ~ 000-160 -0 -----

LuuIIU Lul LlAJNI . 04nAI 

T EE NA GE R 0 0 S E S

- -~~- DOSE INREf4'PER- YEAR INTAKE)~- ________ 

ATWAV BONE L1E-OTAL--BOY - THYRUID -KIDN Y1._UNG Il?-LL 
FISH 1.66E.-Ol 2.66E-01 1.06E-01 4.30E-02 6.80E-0 3.41E-O 4.37E-OC 
INVERTEBRATE. 3.81 E-03 5.90E-03 2.41E-03 3.41E-03 1.81E-03 4,50E-04 .. 7*35E
ALGAE- ".75 E-08 4.61E-08 Z .34E-08 -7.lb-813E0 .7-983E

DRINKING- - - 9.71. E-11 1 .02E-10 5*92E-11 --- 1.88E-09 - 4.50E-11---2.23E-l1 2.1bE-] 

SHORE LINE - 1 .4ZE-03 . lo 21 E-03 1 .1E-03 2 - 1 .2E-0 3 -1. 2 1E -U3 - 1.2 1 E-03 - 12 1E -03--- 21 E-C 
SWIMMING, 2ZE5--2. 29E-05 .9-52 9-52EO £9022E 

BOATING 0.0 le 15 E-05 1.15E-05 lol5E-05 1.15E-05 1*15E-05 1.15E-05 .1015E-C 
TOTAL 1.42E-03 le71 E-01 2*73E-01 lolOE-01 4.76E--02 7.10E-02 3.56E-02 1.30E--( 

---- --- -USAGE--IKG/YRHR/YR-) - -- DILUTION----- TIME (HRI -- - SHOREWlOTHi FACTORO.2
FISH--------- - 11.0 -_ - 31.00- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

ALGAE ~.8 11.0--- 31.00 .  

AGE0.0 11.0 '31.00 
DRINKING 0.0 11.0 19.00 
SHORELINE -b7;0 10 0 

SWIM~iNG - 00.0 ~10. 7.0 - ________________ 

BOATING _100.0 1.- 700 - - - _____-_

LOCATION iS.DOWNSTREAM

- DOSE- ... MREM PER- YEAR ITKb.....  

SKIN'. BONE LIVER TOTAL BODY THYROID 
2.05E-01 2.34E-01 .4.09E-02 .- 4.43E-02 
-37.87 EO3- 1E0~~9E'T3~4~3

KIDNEY 
2.93E-02,'

LUNG GI-Li 
2.69E-02 -~.I7k-

~~.~ L U'

PATHWAY 
FISH

.. .

11

13. L e rZ -- V't



.ALGAE Is 1112-04 8.w952- 2655E2-05 1.712E-04' 132 
?., DRINKING. Z.31E-07 2 .06E-07' 8.09E-08. .'92064.50 

SHIOPEI 2 97E-04 2.54 E-04 2.*54E-04 2,54E-04 2.54E-04 -2.54 
M.W~ING .; -S.73 E06--5 .73E -06- 5~73E -06 - 5. 73E -06 . 5. 73E 

bODAI ING 0.0 1.o15 E-05 1 .15E-05 1.15E2-05 Is520 .115E 
'TOTAL 2 .917E-04 2.09 E-01 2.o382-01 4.24E-02: 4.842-02 34.04E 

AG E-1 AGKiG/YR iH R/1 D ILUT ION --- T IME IHR) -- SHOR WIDTH-FACTUR&O -o 
f ItH- 6.i9 1l.0 31.00 ___ 

NVERTESRApjr ~ 11.0.,31.00 
ALGAE 0.0 11.0 31.0 .  
DRINKING 0.0 . 11.0 19.00 ..  

SWIMMING~4. 1-1.0-- 7400 
BOATSRMING I2. ___1: __-i_ ____

-0o5 9,18t-06 ass eE48-06 
-08e 4.1!E-08 3.1l5L-08.  
-04 2.54E-04 Z520 
O60 ? E-0 55i13E 06 

-0 5 7 1.15205 lE-o 
-02 24752--02 .'33E203

.. .

l,'-<.LOCATION. IS- DOWNSTREAM

a IVr A rv f w

_____ _____ ____ _____ ____ _____ ____ ____ __ ~OSE__IMRE PER-YEAr% INTAKE-) ~ ~-_ __ __ _ 

* ...PATHWAY SKIM It0BON LIVER T0TAL 13ODY THYROID KDEY LUNG G ILL 
FISH 3.09 E-02 3.95E-02 Za7IE-03 7*75E-03 2.12E-03 4.68E-03 1.29E-04t 

-INVERTE BR-ATr 4.26 E-04--4 .71E-04 -7.85E -05 5 5-, 17E-04 -4.78E-05 4- 48 E0~.ZE-04 
- ALGAE 2.s09E-07--- 2.,03E-07-- -- 288E-08 - -4.13E-07 - 1-39E-08-- 2i34E-08 - 8-i16E-09 

"f DRINKING rl-0 .4-0 1021- 108-8 4521 .4-1 4221 
HOREtIt4c 6-36e-01-- --543 E-05 -5.432-05 ----- 543-05 5.43E-05 -5.43E05 5i43-05---,--5-43E-05 6' SWIMMING 0.0 2.29E-12 2 .29E-12 2.29E-12 2.29E-12 2.29E-12 2.29E-12 2.29E-12 

- BOATING 0.0 5. 73 E-08 5.73E-08 5.73E-08 .5&73E-08 5.73E-08 5.73E-08 5.73E-08 
ITA oi5.0 31i 02- i84E-*3---- 832E03 2. 3E rio L.O-03 3.IE,4 

istSAG -G/ YR-1 HP R -1-R DILUT IU N - -T I ME HMR) SHOREWlDTHWFACTOR=0.2 
FISH. 0-0 11.0 - 31.00 ,* , K *INVERTEBRATE . 0.1 11:0 31:00 
ALGAE 0.0_______ 11.0 1.00 

RUINKIG 0-.-( 11.0 - 19.00 

------- SH RE LI NE i 11.0 7.0 

................................................  SuA.IG00 LL6 -



- -. S *FISH COi4SUMPT ION4 POPuLATION DOSES *.* .  

~~.-----------0OSE~~~~ IA----------_________________ 

A-THWAr -AGE=GRWUP -UiSAGE: -- :NE- LIVER- TOTAL BODY THRI -- NI LUNG- -G-Li______________ 
CISH- - ADULT-- --. 724E O4-*-5.55E-01 -- 8.98E-01 6*46E-Ol01 .IOE-01 3,1E-01 -993E-o2 o12E

-SH -------- EENAGe1----IT1' E-04- VIASE0-1. 89 E-01 75E-02- ViB7E-OZ--;8E-02-2 i42E-02-3107 O 

FISH .CHILD . 7.0OE 03 2. 0E-01 2. 33 E-0I 4.06E-02 2.70E-OZ Z*91E-02, 2.67E-02 l.76E-03 

FISH TOTAL 9.10E 04 8.77E-01 1. 32 E 00 7.6ZE-O1 1*46E-01 3o79E-OI 1-50E-01 2*60E-021 

r ILUTION-CATCH-'TIMEtiR)-NCLES---FOOD PR~OCESSIN4G TIME 
OF 1&68E-02 HR -POPULATIONa1.59E_04 

I OE0 0EO04l.1 68 E -02 -- _ 

AVERAGE I ND IVIDU AL.CO SUN P vI.ON IKG/Ti 'AD LLTa6.90E 0W TEENm5*ZOE' 00 CHILD=2.20E 00 

itI 

14



* * * FISH CumSUMPTXIsN.POPULATiON DO SES 5 

* *. .. ....-. ~MAN-REM ~ 

________ ER C17ALjARWESTV 

L . O O SE---OS IMAN-R--- _______________ 

PATIHWAY-- AGE GRGJP- - USAGE BONE LIVER TOTAL BODY THYROID- KIDNEY -- LUNG *Gi-LLI' 

pFIS---AULT---- 8i6!5E 07--2.33E 00- 3.78E 00 2.71E 00 ..3.27E01fj -1.27E 00 4.172-0I- 8*b9E-02 

M -- ENA~1; 3 E-07-4Z-E-Ol --7. '4 2-01 -3. 16E-0-6.08E-0-2.O2E-O1-- 1 .02E-01-1-.29E0' 

FISH- CHILD 6.36E 06 8* 58E-01 9.772-011720 O9-21220 .2-173E0 

FISH TOTA L 1.09E 08 3ob9E 00 5-55E 00 3o220 4.76E-01l 1.59E 00 6.31E-01 1.09E-0 

, DILUTION -- CATCH -- TIME I HRJ-1NCLWUES- FOOD Pk C ESSING TIME OF 2o402 02* HR< OUAIN192? _____________ 

1.0E_155E-O5 ,2w40E 02O2----_____

AVERAGE INDIVIDUAL CCWSUMPTICN (KG/YR) ADUI.Tu8.90E 00 TEEN=5.20E 00 CHILD-2.20E 0 0 

---- OTE -TOATL-NEPA --DOSE MKUST-t~LUDE:-SPORTl CATCH,- DOSES BELOW ARE FOR COMMERCIAL CATCH-ONLY- .  

---------- -- DSE IMAN-REM)-- - - ---.  

PATHWAT -AG EGRUI?- US AGE -BNE~ LIVER---TOTAL BODY--THYROID 'UIDNEY -- LUNGGI-LLI_____________ 

'7 FISK--0UL-T 1.232 05-9.*44E-O--1.53E 00-- 1.102 00---l.32-1-5.12E-01-1.69E-01--3.60E-02 

FISH - TEENAGER -1. 97E- 04-2.iOIE-013.21 E-01 -- I 28E-OI-2o46E-02 8.19E02-4i.11E02-5.2 IE-03 

-p1---- C-----CH ito1' -04-3T-.-7E0OI 3 . 962-0 1--6.90 E-0 -3;S6E-02 --. 95E-024-.5 5 EOZ--2i98 -u3. .  

FISHTTL .. 1520 1.49E 00 * 24E 00 1.30E 00 1.92E-01 6.44E-01 2.55E-01 4*42E-02 -,

J

. ,. .  ,*. . S........ . -~



* * *INVERTEBRATE CONSUM4PTION POPULATION DOSES ***~ 

MAN-REM . .. . -. . .

* PATHWAY--- AGE -GRCJJP- USAGE BONE LIVER TOTAL BUDY THYRUID- KIDNEY- LUNG GI-LLI _____________ 

- IVR ADULT-- - .9c4E 03 -5.9OE-03 I.04E-02 5e63E-03 -3.68E-03 -3*b8E-03- 6.32E-041- .51E-02 

. NVR-TEENAG-1 ;26E03l -;-24E-03 ,1.91 E-03 - 7.BOE-04-6.81E-04-5i-86E-04-1 .46E-O4-235i-03 
CHILD1620336E0411E0 1.7 

* DALlOO 48. 89E-03 1. 42 E-02 6o95E-03 5*39E-03 :4*63E-03 9.38E-04 .8 2 

DI LUTIUN -CATCH -IE(R)mINLWE-FO uCSNGTIME OF lo68E 02 HR- POPULATION1.0-2 E4 

~AVEA~eINDIIDUL CI4SUPTIJ4 IG/Y) WLTwI.o0E 00 TEEN=7.50E-01 CHIL0m3.30E-0l 

.1 . .. J 

. P



4 * * *INVERTEBRATE: CONSUMPTION POPULATION-DOSES *** - ...  

-4 . MAN-REM .,.

PATHWAY AGE 'GRWP-- USAGE SONE' LIVER TOTAL BODY- THYROID- KIDNEY.-- LUNG GI-ILLI 
'' INVER-- -ADULT- 1.25E 07-4.03E-13 7.11E-03- 3.85E-03 "1.95E-03 -- 2.51E-03 74.31E-04-1O2E-O-2 

---- NV E TEENAGER'.-1;"9E- 0 6=8 i-4E-04 1. 30 E-03 -5 .33E-04 -3o61E-04 4.OOE-04-9.94E-05-1l .bEo-03 
INVER CHIILD 1*25E 06 1.2DE-03 l.28E-03 3a68E-04 5.43E-04 2*51E-04 1.1OE-04 9.99E-04' 
INiVER TOA .8 760E0 %0-34.75E-03 2.86E-03 3016E--03 6.40E-04 1.28E-02 

- *ILUTION-CACH- -TIMF HR )- INCLUDES~ FOOD PR OCES SING TIME 01 2.40E 02-HR-- POPULAION=1.90E 07' 
lI-I0E -01 L.00E- 03--2;4()E-02---7 - - - _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ 

AVERAGE INDIVIDUAL CUt4SUMPTIE4 *KG/YR) ADULTI.0OE 00 TEENm7*50E-ol CHI LD=3.30E-0 I 

--NOTE-'1'OATL--PA-OUSE- MUST -INCLUDE-SPURT 'CATCH, OuSES BELUW ARE FOR COMMERC IAL- CATCH -ONLY-_ ___________ 

'---PATHWAY AGE7GROU P---USAGE -BONE -LIVER--TOTAL BODY-- THYROID- KIDNEY- LUNG- GI-LLi 
- INVER POUL T- - 7o94E -0 2-58-7E-041I04 E-03 -5 96OE-04 ---2.e85 E-04-3 e66E-04---6 2TE-0 5- 149E -03 

74 PVER--- -TEENAGER 1. 26EOt1. 23E-04-190E-04--7677E-05-5.Z7E--05-5.82E-05--l.45E-05-2-33E-04o 
lCt.!m ILu 7. ~4O 1E-lW-i.87 E--0VT5-a3EO5i1E03hE0 16 -3T' E0.  

''IVE OTL1OO 3 .6- 04 I.1-03 6,92E-04 4.16E-04 4.61EO04 9.33E-O5 1.87E-03. .4.  

'j.4 

77 4.  
1%4



* * * POPULATION WATER CONSUMPTION DOSES * * *

---------------------------------------------------SE I A - E )--------

PATHWAY AGE-GROUP USAGE --- BONE -7- LIVER 
DRINKING - .. ADULT --------- 2.44E 02 1.,05E-08 7.54E-09 
DRINKING .. NAGER-....... 3.64E 01 2.13E-09 1* 48E-09 

KRINKING---CHILD 5;20E O01--7w;0E-09 ---- 4.43 E-09 
DRINKING TOTAL 3.33E 02 1.97E-08 1.34 E-08

TOTAL BODY:, -THYROID "-- KIDNEY -=- LUNG GI-LLI ..... .  
6.ZIE-09 6.49E-11 2.bE-09 9.OBE-10- 2.T7E-10 
T.79E-10 T.65E-12 3-89E-10 2.03E-10-4.92E-11 
1.30E-09- Z.09E- 5E-1O-- 5.38E";-O--8-D3E -l 
B.2BE-09 9.35E-11 3.55E-09 1.65E-09 4.ObE-1O

_P ONtJt.O OEz _ 00- - I LU TxoN="OEO0O 2-- TR AN SIT T IKE i 1 00 E -06 --H --(I NCEUD I NG---4-HR-F OK-TR-EATMENrT-AtittT I I 

- AVERAGE INDI VIDUAL- CONSUMPTION- (L/YR) ADULT='3,,70E 02 -EEN=Z.60E 02 -. CHILDu2.60E "02_____

~~7 --- CUMUt-AflVE -- TUTA L _-_

ATHWAY-- AGE GROUP USAGE BONE ---- LIVER -TOTAL BODY THYROID KIDNEY LUNG-'--- GI-LLI 

-RINK NG-----MUL-TOTAL---3;-3E--02--l- -97E-08-1 34E-08- 8 o28E-09-9.35E-1--3;.55E-O9--1-b5E-O9-4;O6E-IO0

____ HYDROSPHERE TRIT1UM DOSE .. .  

- PATHWAY AGE-GROUP. - USAGE BONE LIVER TOTAL BODY- THYROID ... KIDINEY ---.... LUNG GI-LLI
-- WATER- TOTAL" 2.- E--O0-- 2,03E-03... 2-03E-03.... 2.03E-03 --- 203E-03 ---2.03E-03- *2.-03E-03--2.03E-03 

i, . .. . . .. . ... . . .. .... .... .. . .. . . . ..  

S. ::.:;

-



* * - RECREATION POPULATION DOSES * *

___ __ __ ___ __ __ ___ __ __ ___ __ __ - DOSE (A "E ) 

oPATHWAY AGE GROUP L6AG E S KIN TOTAL BODY THYROID 

HORELIN -TOTALPOP PU__l.t66E-07 :- -- 3.52 E-01 ------ 0E-1_____________ 

- LOCATION - DOW@STREAM 

OILuTIuN-O.11E 02 TRANSIT TIMNE=0.4,0E 01 HR SWF-0.2 

- ~~~~~~~~~~~~DOSE (MAfr'REM)-_- - ____________________ 

PATHWAY AGE GROUP. USAGE S KIN TOTAL BODY THYROID 
W~IMMNG-TOTAL-PUPUt i.66E-0-7 0.0 ,--- -- 3w.82E-O3 -3-.8ZE'-03

LOCAT ION- DOb 4ST REAM- - ----

c ILUTIONO.11E 02 TRANSIT TIME0.40OE 01 HR 

________________________ ____________________----DOSE IMAN-REM, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

PATHWAY AGE GROUP USAGE SKIN' TOTAL BODY THYRUID 
OAT-ING -TOTAL-POPUL i.6-6E-0-7 - 0.0' -i 912 03--t-11EO 

---- oCATION- DOWNSTREAM 

D ILUTlON=0.11E 02 TRANSIT TIME=O.A0E 01 HR



- **. * II DOSE TO BIOTA 4 * .

MRADS PER YEAR

ILU71ONS 1. IOE 01 TRANSIT TIMEsm 4.OOE 00 HIR 

INTERNAL- EXTERNAL TOTAL 
' - FISH ~ 5 .29E-0O1-- 7.96 E-01 1.32E 00 

!NVERTEBI-Ait -1--8OE-01 - 1.59E 00 1I.77E 00 
ALGAE 2.9 1 1E-01 2.02 E-03 2 .93E-0 1 
MUSKRAT 4.10E 00 5.30 E-01 4.63E 00 
%ACCOOr, '-r86E01 97 E-01 - 5 -.83E-0 1 

- HERON - 1-.83E -01 ---. 30E-01 1 *89E 01
- DUCK -3.70E-00 - 7.95E-01 - ----. 5OE 0 

-- - ---'



I * I COST-BENEFIT ANALYSIS * III *

NUCLIDE RELEASE ....- MA.N-REM DO;:-. .MAN-REM PER CURIE_ 
I-CI/YR----TOTAL EODY-.... THYRUID..J. TUTAL BUODY .. I. THYROID-I 

1H 3 I 1.94E 02 1 6 .4E -- 4 6.44E-04 3.33E-06 3.33E-06 • 
24CR 51 1 1.31E-01 I 2.31E-05 2.23E-05 1.76E-04 1.70E-04 
2-2 MN-54- -2.18 E-02- 1-253E.-03 -... 7.58E-04 I.lbE-01 -3.48E-02
27C0 58 . 1.93E-01 I 2 .65E-03 I 2. 11E-03 1.37E-02 1.09E-02 
Z7CO 60 -. I--1.79 E-01 I-- 9.53E-02 9. 38E-02 5.32E-01 " 5.24E-01
26FE-59---214--02-1-5 .95E-04-- -- 1. 84E-04 I- 2.79E-02 1. 8.62E-03--i 
30ZN 65 1 1.91E-02 8.40E-03 3.61E-04 4.40E-01 1.89E-02 

._38SR 89 I 3.16E-03 2 .90 E-05 1.53 E-08 I 9.16E-03 4.83E-06 
38SR-o90--6.73E-03-1-1 .27E -02-1-3. 41 E-09 ... 1.89E 00 -I 5.07E-07--
"40ZR: 95---I 1.31E-02 .. I- 9.78E-05 9. 8 E-05 I 7*46E-03 I 7.46E-03 - --.  
42MU-- 991 A'-"--158E-01 .... .50E-05 .I... 8.15E-05 I 5.37E-04 -1. 5.15E-04 I-
'4 TC-99-----234E-2---3 -.39E -06- --- 3.39E-06 .- I 1.45E-04- 1-- 1.45E-04-
531 131 I 1.56E 00 1 2.96E-03 I 6.31E-01 I 1.90E-03 I 4.05E-01 I 
55CS'134 I 2.91E-01 I 1979E 00 I 4.88E-02 I 6.13E 00 1 1.68E-01 I 

_5CS-13"r----;28 E-O1-----2-.37 00- .--- 1.57E-01--3.77E 00---2 .49E-01 -
1156BA- 140-I--502E02-l'-7z7E-5-- I -5.'.8E-05-I Io125E-03 -I -9.46E-04--

------ l:------1-8E-z -  -8 .94EI-06---8. 93E-06 I 4. 5E-- I4. 5EO

TOTAL 4,28E 00 9,35E-01



EFFLUENT AND WASTE DISPOSAL 

SEMI-ANNUAL REPORT
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TA'3LE4A 

HOURS AT EACH WIND SPEED AND DIRECTION a 

PERIOD OF RECORD: 3r4 Qtriter July ]st t-hrouqh ,;eptcnber 30th 

STABILITY CLASS: 

ELEVATION: 10 Meters 

Wind Speed (mph) at 10(n Level 
Wind 

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

N 9 ii 0 0 0 0 20 

NNE -0 67 0 0 0 0 77 

NE 4 34 0 0 0 0 3p 

ENE 1. 2 0 0 0 0 3 

E 2 2 0 0 0 0 4 

ESE 0 0 0 0 0 o 0 

SE 0 1 0 0 0 0 1 

SSE 4 0 0 0 0 0 4 

S 13 2 0 0 0 0 1 

SSW 36 39 0 0 0 0 75 

SW 10 31 10 0 0 0 S I 

-WSW 4 8 0 0 0 0 12 

W 4 1, 0 0 0 20 

WNW 2 20 0 0 0 0 22 

* NW 2 27 0 0 0 0 2, 

NNW 7 10 2 0 0 0 27 

* VARIABLE o 0 0 0 0 

Total 0flr; 278 12 0 0 0 392 

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

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.  

I,€



0 TABLE 4A 0 

HOURS AT EACH WIND SPEED AND DIRECTION a

PERIOD OF RECORD: 

STABILITY CLASS:

ELEVATION:

3rd Ou:rter Tuly I.rtt through September 30th

10 eterr

Wind Speed (niph) at
Wind 

Direction 1-3 4-7

NNE

8-12 

1 

0 

0

13-18 

0 

0

1l0-n Level

19-24 

0 

0

ENE

ESE 

SE 

SSE 

S 

SSW

WSW

WNW

NW 1 5 1 0 0 0 7 

NNW 0 7 0 0 0 0 7 

VARIABLE. 0 n 0 0 0 0 0

Total 37 

Periods of caln (hours): 
flours of missing data:

I10

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
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TABLE 4A 

HOURS AT EACH WIND SPEEIDD DIRECTION a

PERIOD OF RECORD: 

STABILITY CLASS: 

ELEVATION:

3rd Quartm:r iily let throuqh September 30th 

C 

10 flecers

Wind Speed (mph) at lOre Level

Wind 
Direction 

N 

NNE 

*N NE 

ENE 

E

1-3 4-7 8-12

ESE

SSE

SSW

WSW 

W 

WN-W

NNW

VARIABLE

Total 44 

Periods of calm (hours): 
Hour s of missing data:

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

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

1.2 i -20

13-18 

0

19-24 

0

>24 

0

TOTAL 

6

>24 

0



TABLE 4A 

HUSAT EACH WVIND SPEEDq[ID DIRECTION a

PERIOD OF RECORD: 

STABILITY CLASS: 

ELEVATION:

3rd Quartuir 

) 

10 Moterq

July 1st throurlh September 30th

Wind Speed (rnph) at 10m Level 

4-7 8-12 13-18 19-24
Wind 

Direction 

N 

NNE 

NE 

ENE 

E

ESE

>24 

0 

0 

0' 

0 

0: 

0

TOTAL 

19 

55 

139 

31 

17 

9 

3

'>SSE

S 

SSW 

SW 

WSW 

W 

WNW 

NW 

N NW

VARIABLE o 00 0 0 0 0

Total 222 

Periods of calm (hours): 
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 sepaiately for each atmospheric stabili'ty class and 
elevation.

1.21-20
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TABLE 4A 

HOURS AT EACH WIND SPEEDWID DIRECTION a 

PERIOD OF RECORD: 3rd Qtuarir:' July ].ot through Soptember 30th 

STABI LITY CLASS: 

ELEVATION: 10o t- et1:! 

Wind Speed (mph) at 1Orn Level 
Wind 

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

N 13 8 0 0 0 0 21 

NNE 29 4 1 3 0 0 37 

NE 56 77 0 0 0 0 133 

ENE 37 26 0 0 0 0 63 

E 20 7 0 0 0 0 27 

ESE 12 0 0 0 0 0 12 

SE 34 3 0 0 0 0 15 

SSE 16 0 0 0 0 0 16 

S 300 0 0 0 30 

SSV 73 32 4 0 0 0 109 

SW 69 41 3 0 0 0 111 

WSW 29 2 0 0 0 0 31 

V 20 6 1 0 0 0 27 

WNW 9 6 6 0 0 0 21 

NW 7 12 0 0 0 0 19 

NNW 3 3.1 0 0 0 0 .14 

VARIABLE o 0 0 0 0 0 0 

roial 437 233 13 3 0 0 686 

l'eriods of calm (hours): o 
l-o trs of nissing data: 0 

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

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

1.21-20



TABLE 4A 

*HOURS AT EACH WIND SPEED! D DIRECTIONa 

PERIOD OF RECORD: 3r,1 Q4urter July it tLIrouh Scptcinber 30th 

STABI LI'Y CLASS: 1' 

ELEVATION: 10 M1eterr 

Wind Speed (mph) at 1Oin Level 

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

N 7 o0 0 0 0 7 

NNE 27 0 0 0 0 0 27 

NE 96 36 0 0 0 0 132 

INE 34 26 0 0 0 0 60 

E 11 0 0 0 0 0 11 

ESE 7 1 0 0 0 0 8 

SE 9 0 0 0 0 0 9 

SSE 7 0 0 0 0 0 7 

S 11 0 0 0 0 0 1i 

SSW 9 3 0 0 0 0 12 

SW 8 1 0 0 0 o 9 

WSW 7 0 0 0 0 0 7 

W 4 0 0 0 0 0 4 

WNW 1 0 0 0 0 o 1 

NW 3 0 0 0 0 0 3 

NNW 3 0 0 0 0 0 3 

VARIABLE 00 0 0 0 0 

Total 244 67 0 0 0 0 311 

Periods of calm (hours): 0 

Iflours of missing data: 

a In the table, record the total num'ber of hours of each category of wind direction for each 

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

1 .2 .20



TABLE4A 

OURS AT EACH WIND SPEED A DIRECTIONa 

PERIOD OF RECORD: 3rd Quartecr July 2 st throucjh September 30th 

STABILITY CLASS: 

ELEVATION: 10 Mcters 

Wind Speed (mph) at 1On Level 
Wind 

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

N 2 n 0 0 0 0 2 

NNE 4 0 0 0 0 0 4 

NE 3 4 0 0 0 0 7 

ENE 1 1 0 0 0 0 2 

E 0 10 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 o 1 

S 0 0 0 0 0 0 0 

*0 0 0 0) 0 0 0 

Sw 0 0 0 0 0 0 0 

WSW 0 0 0 0 0 0 0 

W 0 0 0 0 0 0 0 

V Nw 0 0 

NW 0 0 0 0 0 0 0 

NNW 0 0 0 0 0 0 0 

VARIABLE 0 0 0 0 0 0 0 

Total 11 6 0 0 0 0 17 

Periods of calm (hours): n 
lours of missing data: 0 

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

calendar quarter. Provide similar tables separate.ly for each atmospheiic stability class and 
elevation.

1.21-20



TABLE 4A 

* HOURS AT EACH WIND SPEEDIOND DIRECTION a 

PERIOD OF RECORD: 4th Ouart:er october 1st through Deccmber 31st 

STABILITY CLASS: A 

ELEVATION: P)11et,.1,i 

Wind Speed (mph) at 10m Level 
Wind 

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

N 0 0 1 0 0 0 1 

NNE n 2 0 0 0 0 2 

NE 0 0 0 0 0 0 0 

ENE 0 0 0 0 0 0 0 

E 0 0 0 0 0' 0 

ESE 0 0 0 0 0 0 o 

SE 0 0 0 0 0 0 

SSE I 1 0 0 0 0 2 

S 2 0 0 0 0. 10 

SSW 3 0 1. 0 0 0 11 

SW 0 1 0 0 0 0 1 

WSW 0 0 0 0 0 0 0 

W 0 0 0 0 0 0 0 

WNW 0 0 0 0 0 0 0 

NW 0 1 1 0 0 0 0 

NNW 0 0 0 0 0 1 

VARIABLE 0 0 0 0 i 0 

Total 4 22 0 0 0 30 
Periods of cili (hours): o 
Hours of missing data: 

I 

a In the table, record the total rumber of hours of each category of wind direction for each 
calendar qu ter. Provide similar tables scparat.ly for each atmospheric stability, class and 
elevation.  

1.2 1-20



TABLE4A 

HOURS AT EACH WIND SPEED AND DIRECTION a 

PERIOD OF RECORD: 4th Ounrter Octoher I st through December 31st 

STABILITY CLASS: B 

ELEVATION: 10 M t.nr 

Wind Speed (mph) at lOrn Level 
Wind 

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

N 00 0 0 0o1 

NNE 0 2 0 0 0 0 2 

NE o 0 . 0 0 0 0 

ENE 0 0 0 0 0 0 

E 0 0 0 0 0 0 

ESE ) 0 0 0 0 0o 

SE 0 0 0 0 0 0 

SSE 0 0 0 0 0 0 0.  

S 20 0 0 0 2 

SSW 2 8 0 0 0 0 10 

SW 1 0 0 0 0 0 1 

WSW 0 0 0 0 0 0 0 

W 0 0 0 0 0 6 0 

WNW 0 0 0 6 0 

NW 0 1 1 0 0 0 2 

NNW 0 1 1 0 0 0 2 

VARIAIBLE 0 o 0 0 0 o 0 

Total 5 13 2 0 0 0 20 

Periods of calm (hours): I 

1ours of missing data: 0 

a In (he table, record the total number of hours of each category of wind direction for each 
I calendar quarter. Promide similar tables scparately for each atmospheric stabiility class and 

elevation.

1.21-20



TABLE4A 

HOURS AT EACH WIND SPEEDIND DIRECTION ' 

PERIOD OF RECORD: 4t:h Oun.tur Oct onir 1st thromljh December 31st 

STABILITY CLASS: c 

ELEVATION: 1o .- tcrs 

Wind Speed (mph) at 10m Level 

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

N o 1 0 o 0 0 1 

NNE o 2 0 0 0 2 

NE o 0 n o o o o 

ENE 0 2 0 0 0 0 2 

E. 0 1 0 0 0 0.  

ESE 0 0 0 0 0 0 

SE o0 0 0 0 0 0 

SSE 0 0 0 0 0 0 o 

S 3 1n 0 0 4 

SSW 4 5 2 0 0 11 

SW 2 3 3 00 0 6 

WSW 1 0 0 00 0 1 

W 1. 0 0 0 0 2 

WNW 2 0 0 0 o 2 

NW 0 3 1 0 0 4 

NNW 0 3 0 0 0 0. 3 

VARIABLE o o o o o o 

Total 3. 22 6 0 0 o 39 

PeTiods Of calm (hours): o 
I lours of missing data: 0 

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

calendar quarter. Provide !;imilar tables separatidy for each atmospheric stability class and 
clevat ion.

1.21-20



TABLE 4A 

41 HOURS AT EACH WIND SPEEDOOD DIRECTION a 

PERIOD OF RECORD: Ath Qi'arter October mst throiigh December 31st 

STABILITY CLASS: ) 

ELEVATION: 1. Irtrs 

Wind Speed (mph) at 10-n Level 
Wind 

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

N 2 14 4 0 0 0 20 

NNE 6 25 ).7 4 0 0 52 

NE 5 53 14 1 0 0 73 

ENE 10 4 0 0 0 0 14 

1 1 0 0 0 0 2 

OESE 0 0 0 0 0 1 

SE 1 0 n 0 0 0 1 

SSE n 0 0 0 0 0 0 

S 10 50 0 0 0 15 

SSW 10 22 2 0 0 0 34 

SW 13 10 5 1. 0 0 29 

WSW 5 13 0 0 0 0 18 

W 2 22 4 0" 0 0 28 

WNW 1 57 31 0 0 01 89 

NW 4 37 35 1 0 n 77 

NNW 1 22 32 0 0 0 55 

VARIABLE 0 n o n 0 0 0 

Total 72 2q5 144 7 0 0 50 

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

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

calendar quarter. ProAde similar tables scparat.5ly for each atmospheric stability class and 
elevation.

1.21-20



46 TABLE 4A 

HOURS AT EACH WIND SPEE[ D DIRECTION a 

PERIOD OF RECORD: 4th Quir-er Octoler 1.t. throuqh December 31st 

STABILITY CLASS: 

ELEVATION: 10 t:r: 

Wind Speed (mph) at 10m Level 
Wind 

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

N 17 25 8 0 0 0 50 

NNE 26 36 8 0 0 0 70 

NE 53 60 15 1 0 0 129 

ENE 45 27 0 0 0 0 72 

E 20 0 0 0 0 0 20 

ESE 12 1 0 0 0 0 13 

SE 11 2 0 0 0 0 13 

SSE 12 1 0 0 0 0 13 

S 35 5 1 0 0 0 41 

SSW 61 74 15 2 0 0 152 

SW 60 74 io 1 0 0 145 

WSW 34 36 2 0 0 0 72 

W 28 31 3 0 0 0 62 

WNW 25 72 10 2 0 0 109 

NW 20 P6 89 11 0 0 206 

NNW 13 49 69 7 3 01 140 

VARIABLE 0 0 0 0 0' 0 

Total 472 579 230 24 3 0 1307 

Periods of calm (hours): 0 
I lours of missing data: 0 

a In the lable, record the total numhcr of hours of each category of wind direction for each 

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

1.21-20



:"" O TABLE4A .  

HOURS AT EACH WIND SPEED AND DIRECTION a 

PERIOD OF RECORD: 4th Qunrter Octolc-r 1st throuqli December 31st 

STABILITY CLASS: r 

ELEVATION: 10 Meters 

Wind Speed (mph) at 1Om Level 

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

N 6 0 0 0 0 0 6 

NNE 1.1 1 1. 0 0 0 15 

NE 27 14 40 0 0 45 

ENE 26 22 0 0 0 0 48 

E 7 0 0 0 0 0 7 

ESE 4 0 0 0 0 0 4 

SE 3 0 0 0 0 0 3 

SSE 6 0,0 0 0 01 6 

S 14 0 0 0 0 0 14 

SSW 19 1 o 0 0 o 20 

SW34 5 0 0 0 0 39 

WSW 9 4 n 0 0 0 13 

W 9 0 0 0 0 0 9 

WNW 4 0 0 0 0 01 4 

NW 6 1 0 0 0 0 7 

NNW 1 0 0 0 0 0 1 

VARIABLE 0 0 n 0 0 

To t a I6 15 5 0 0 01 243 

Pci ods of calm (hours): n 
I louis of missing data: 0 

8 In the tanle, record the total nunfiher of hours of each category ofwiid direction for eich 
calendar qumrter. Provide simiilar tables se-:.,rtcly for each atmospheric stability class and 
clevalion.  

1.21-201



4 - 4

PERIOD OF RECORD: 

STABILITY CLASS: 

ELEVATION:

4th Quiarter October Ist through December 31st 

10 Mc-eelurs

Wind Speed (mph) at 10in Level
Wind 

Direction 8-12 13-18 19-24

NNE 

NE 

ENE

ESE 

SE 

SSE 

S 

SSW

WSW

WNW

NNW

VARIABLE o n oo o 0

Total 41 

Periods of calm (hours): 
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.

I n~ I -n t

TOTAL

*1 

* 4 

I I

TABLE 4A 

HOURS AT EACH WIND SPEED AND DIRECTION a


