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Department of Energy
Oak Ridge Operations

P.O Box 2001

Oak Ridge Tennessee 37831 8723

STORAGE ITE

earlier

the dose

of DOE Falls

New Y.. The effective dose
National Emissions Standards for

CFR 61 Subpart Report submitted on

effective dose equivalent rate of .3400

1000 mrem/yr standard that requires

conservative assumptions used as input

PC model thai to calculate the rate As result

madeduring her conversations an approach to refine

developed and Is reflected in the enclosed

ulations indicate revised effective dose equivalent

individual of .0005 mrem/yr for NFSS

by Dr am forwarding for your review copy

of thecalculation documenting the modeling of the release of particulates and

copy of the AIRDOSPC calculation of the effective dose equivalent rate that

of the particulate modeling as input

May27 1992

Agency Region II

concerning the calculations please contact me at

Sincerely
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CALCULATION SHEET
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1.3 tVfT3

rflD1 rcc .7C5 ____________________________14iOi

PURPOSE

This calculation is performed to demonstrate that the Niagara Falls

Interim Storage Site NFSS is in compliance with 40 CFR 61

subpart National Emission Standards for Hazardous Air Pollutants

NESHAP The results of this calculation will be reported in the

NFSS 1993 Annual Site Environmental Report ASER

jI SCOPE

The effective dose equivalent value to hypothetical maximally

exposed individual resulting from airborne radionuclides

transported from NFSS is calculated to satisfy the NESHAPS

requirements The results and summary site information will be

provided in standard report format mandated by the EPA

REFERENCES

EPA 520/6-89-035 Users guide for AIRDOS PC version 3.0

EPA December 1989

2. ET calculation 158-CV02Air release of particulate matter

from NFSS in 1991

ET calculation 191CVlO Verification of AIRDOS PC version

IV CALCULATION

AIRDOS-PC code is used to estimate the air dose rates to

maxtma1 exposed hypothetical individual and for the population

of the site AIRDOSPC is used to perform the

this is one of the approved EPA methods for

pcom1iances as specified in 40 CPR 61.93

report suitable for submission to the

was performed to show that the code is

luation of the code and the results of the
ted in calculation 191CV1O Reference

minimal due to
ronment
parameters

III

PROJtC

sUa MRDOS NODLTN CR PARTtCUtJTt rOM NISS TM 19 SHET 1O



CALCULATIOtI SHEET
089856

..v ___________

Input data used to model the radionuclides released from NFSS are

as follows

The emission released rates from NFSS for the following

radionuclideS were input to the code U238 13235 13234

RA226 These emission rates were derived from reference

Wind data was taken from the wind data file provided by AIRDOS

PC code for Niagara Falls New York filename 1AG0905.WND

Appendix of Reference

Distance to nearby- individual is 300 meters This is the

minimum distance that could be input to the code

The release sources are modeled as an area source The input

area represents the surface area of the waste pile which is

subject to wind erosion Detailed descriptions and

calculations pertained to the area source are documented in

reference

Default values are used for the lid height Average site

temperature and rainfall rate are taken from the 1991 ASERs

The AIRDOS-PC input file is provided in Appendix

Results

As shown in the compliance report which is documented in Appendix

the calculated effective dose equivalent rate to maximally

exposed individual at approximately 300 meters from the release

source is 0.0005 mrem/year The effective equivalent dose for the

contaminants transported via the atmospheric pathways was

calculated as function of distance from the site The total dose

to general population within 80 km is then derived from these

effective dov equivalents and the population density The

effective doe equivalents and the maximum effective dose to the

general public from NPSS are summarized in Table In addition

summary report developed by the code for NPSS is generated as

documented in Appendix
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Prepared By

Name
Title
Phone

Bechtel National Inc
FUSRAP

615 5761699

Prepared for
U.S Environmental Protection Agency

Office of Radiation Prograns
Washington D.C 20460

40 1R 1rt
tionai Eniiofl tn1ari
Lor hazardous Air PoUutnts

RtV NO _U SHEET hO

CLEM AIR ACT COMPLIMCE REPORT

Version 3.0 November 1989

Facility Niagaa Falls Storage Site

Address 1397letcher Road
Lewiston NY

Annual Assessment for Year 1991

Date Submitted 4/14/92

14092

Comments Input data is taken from 158-CV-02



ACT

racility niagara Falls Sterage Site

Address 1397rtletcher Road City Lewiston State

Comments Input data is taken from l58-CV02

Year 1991
Dose Equivalent Rates to Nearby

mrem/year_
Effective

Dose Equivalent 0.0005

Highest Organ
Dose is to 0.0060

ENDOSTEU

zzlIssIoN INFORMATION

Radio Area
nuclide Class Ainad

friuijui T11P0

Total Area m2 4.5E04

SITE INFORMATION

Wind Data IAGO9O5.WND Temperature 10

Food Source LOCAL Rainfall cm/y 101

Distance to 300 Lid Height 1000

Individuals ________________

NOTE The results of this computer model are dose estimates

They are only to be used for the purpose of determining

compliance and reporting per 40 CFR 61.93 and 40 CFR 61.94
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ErFCCTIVE DOSE JIVA
OF ALL DISTANCES AN DIP.EccNs FOR AL

RADIONUCLIDES AN AL PATiAS

DIRECTIONS NNE NE EE ESE SE

DISTANCE

-06 4E06

3E08

cHWDBY

I-ciJ
NO sEr

-08 3.7EC

WSW NW

04 6E04 9E-04

2.8E05 2.8E05 4.8E05 2.7E052.2EO5 2..2E05

4.9E06 4.8E06 8.2E06 4.6E-06 3.7E06 2.1E06
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3.5E08 3.3E08 5.OE08 2.6E08 2.4E08 1.5E08
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0.0779
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0.1091

0...
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0.0000
0.0000

.0000
0000

0.0000
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Originator iC Neuven

Project FUSRAP NFSS Job No 14501

Subiect Mrrelease rate of narticulate matters from NFSS In 1991

CaIc NC 158.CV02 Rev

Checked /1I Date_fr7i

Sheet No

rnee pevided in Attaehmant the

for the contaminated area is function

on for soil particles Based on

for soi1 as NFSS
Att

Calculation She of

Date 4142

The wind erosion emission rates for each type of radionuclide are

determined by using the wind erosioft models developed in reference

Based on reference the type of wind model should be

based on the threshold friction wind velocity calculated for each

contaminated surface source area The unlimitcd erosion model

would be used to calculate the particulate release rate if the

threshold friction wind velocity calculated for contaminated

surface is less than 0.75 meter/second Otherwise the-limited

erosion model must be used As shown in the abova equation soil

radionuclide concentrations determined during the waste

characterization effort were also used as input to the model

Assulnptiofls

The average particle size for the soil in the NFSS pile is

estimated as 0.05mm This diameter is approximately the 50%

finer value as shown on Figure 69 page 53 of Reference

The .50% finer value is the diameter at which 50 of the

grains have larger diameter and 50% have smaller diameter

Nonerodibleelelflents on the soil surface such as vegetative

cover are taken into account when calculating the threshold

friction velocity using the factor is the ratio of the

silhouette area of the roughness elements to the total area of

bare loose soil The contaminated onsite surface area is

covered with grass Therefore maximum value of is used

Based on Appendix of reference the friction velocity

correction factor is

corrected
9.0

uncorrected

NFSS has few buildings the storage pile and mainly covered

with trees Therefore from Figure 36 page 27 of reference

provided in Attachment of this calculation the

roughness he jht z0 is assumed to be 70 cm

Calculate friction velocity

threshold frI

aggregate



Bechtel

state amount of

üy 0.0
This
y% of

Is 00001 20234 pCi/s

Calculation Sheet

Orlulnator NtuYcft

ucJ
fli I142

ProJcctFUSRAP NFSS Job No 14501

Snhlutt Air release rate of particulate matters from NESS In 1991

CaIc No 158-CV-02 Rev No._

Chcckcd /W

This threshold friction velocity is adjusted for the type of

existing on-site surface cover based on assumption

corrected

Date

SheetNo t.f_

uncorrected

corrected

9.0

9.0 Uuncorrected

9.0 0.18 m/s 1.62 rn/sec

Calculate emission factor B10

Based on page7.8 of reference the site surface area has limited

erosion potential since the threshold friction velocity is greater

than 0.75 lu/sec Per reference page 29 the emission factor

for surface area with limited erosion potential is estimated as

follows

1V
0.83 Equation

PE 502

Where

Emission factor mg/m2hr
frequency of disturbance per month

assumed minimal value
PB ThornthwaiteB Precipitation Evaporation Index

110 35 of Ref provided in Attachment

fraction of contaminated area covered by

continuous vegetative cover

erosion potential gun2

Calculate

The pile conti2088 Ci of Radium Reference TheLflUX

rate from tha pile is 0.5 pCi/m2/s The pile area fe 10

acres The rate at which radon is leaving the pile is

Ci/m/s 10 acres 4046 rn2/acre
/0

is



Bochtol

Calc No iS.CV.O2 Rev No

Checked FWk Date_il

Sheet No._

98.959 10.999903

E10
0.0016 mg/m2-hr 1.6 g/rn2-hr

Calculation Sheet

Orlglnator__L
Neuven Date 4114192

Project FUSRAP NFSS Job No 14501

Sublect Air release rate of partiCulate mailers from NFSS In 1991_

9.69 E7

Therefore the fraction of contaminated area covered by

continuous vegetation is

1y 100%

99.999903

Calculate PU
PTf 6.7 tf U1 for U2 Ref

or PU for U1

observed fastest wind speed for the period between

disturbances for Buffalo New York
24 rn/sec 32 of ref provided in Attachment

U1 equivalent wind speed at meters 700 cm

The-corrected friction velocity Us is converted to the equivalent

wind speed at height of meters using the following equation

U1 1/0.4 in z/z0 page 30 of Ref

Wiere U1 wind speed at height rn/eec

height above surface cm 700 cm

corrected friction velocity rn/eec

1.62 rn/sec

z0
roughness height cm
70 cm see assumption

The equivalent wind speed at meters based on the corrected

friction velocity alculated for NFSS is

U1 1/0.4 1.62 rn/sec in 700 cm 70 cm
9.33 rn/sec

6.7 24.1 9.33 98.959 g/m2
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del develc

Ci/yr
g/m2-hr

Ci/g

m2
hr/yr

in Sheet

Nouwn
Jct%

_______________ Date 4/142

_______ Job No 14$O1

flf fltfrflbtP matters from NFSS ioi

CIc

Checked

...tNo

Calculate emission rates CR10

Based on the distribution of soil radiological contaminants atNYSS the surface -emission rates are calculated for only ono area
source the total contaminated on-site grass surfaces

Calculate the surface of-the area source

The area source- defined as an area of àontÆrnination which
could release contaminated particles to the atmosphere

Total grass surface area that 13 covered on
the pile
44516 m2

the average onsite

75.7 pCi/g
81.6 pCi/g
3.5 pCi/g

5948 -pCi/g

erences and
are as follows

38

Lculate releasa rates are derived from equation

radiological

7.57 10.11 Ci/g
8.16 l0 Ci/g
3.50 l0 Ci/g
5.95 10 Ci/g

Rr.d E10 Cr.d A1..

Rr.d

E10

Crad

A.

release rate for each radionuclidesi.e U235 Ra226.....
wind erosion emission rate
soil radiological concentrations
in the area source
area of contamination
exposure time

10 provides summary of particulate release rates from theLrce

tin is to use
ase

ernie
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Calculation $Iieet

OrlgIna1orL Nauven

Project FUSRAP NPSS

Date 4114192 Cac No _158CV.02
Job No 14501 Checketj

Subject Air release rate or particulate matters from NFSS in 1991
SheetNo

Table

SUARY OF RADIOLOGICAL DATA FOR EACH AREA SOURCESUSED AS INPUT TO AIRDOS MODEL FOR NFSS

Area source Radjonucljde Concentration

C4 Ci/g

U2 38

U23
U235

Ra226

Particulate
Release Rate

Ci/yr

7.57
8.16
3.50

95

10.11

10h1
1012
i-

icu1ate

4.72
5.09
2.18 l0
3.71 10.6

Rrd

Where

Cr.d

release rates are derived from equation

Rr.d

E10

Cj

release rate for each radjonuclidei.e U235 Ra226....
wind erosion emission rate
soil radiological concentrationsin the area source
area of contamination
exposure time

Ciyr
gun -hr

Ci/g
in

hr/yr

Ci hrs106 7.57 10 44516 in2 8760m2-hr

yr

Ci/yr
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flgure 4-2 Map of P-E Index for State Cflmatic Divisions



-a

z0 cm

Figure 41 Ratio of wind speed at in to friction velocity

as function of roughness height
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TABLE 4-1 FASTEST MILEa tu1 AND MEAN WINO SPEEDb uJ
FOR SELECTED UNITED STATES STATIONS

uJ Eu
Station State m/s mis Station State mis m/s

Birmingham

Montgomery
Tucson

Yuma

Fort Smith

Little Rock

Fresno
Red Bluff

Sacramento

San Diego
Di

AL 20.8

AL 20.2

AZ 23.0

AZ 21.8

AR 20.8

AR 20.9

CA 15.4

CA 23.3

CA 20.6

CA 15.4

CO 22.0

CO 23.6

CO 28.1

CT 20.2

DC 21.6

FL 21.7

FL 22.2

GA 21.2

GA 20.1

GA 21.3

ID 21.4

ID 23.8

IL 21.0

IL 24.5

IL 23.2

IL 24.2

IN 20.9

IN 23.7

IN 24.8

IA 25.0

IA 25.8

IA 25.9

25.7

27.1

24.4

.0

3.3 Detroit MI 21.8 4.6

3.0 Grand Rapids MI 21.6 4.5

3.7 Lansing MI 23.7 4.6

3.5 Sault St Marie MI 21.6 4.3

3.4 Duluth MN 22.8 5.1

3.6 MinneapolIs MN 22.0 4.7
2.8 Jackson MS 20.5 3.4
3.9 ColumbIa MO 22.4 4.4

3.7 Kansas City MO 22.6 4.6

3.0 St Louis MO 21.2 4.2

4.1 Springfield MO 22.4. 5.0
3.6 Billings MT 26.6 5.1
3.9 Great Falls MT 26.4 5.9

4.0 Havre NT 25.9 4.5
3.4 Helena MT 24.7 3.5

3.8 Missoula MT 21.6 2.7

3.9 North Platte NE .27.7 4.6

4.1 Omaha NE 24.6 4.8

3.5 Valentine NE 27.1 48
3.6 Ely NV 23.6 4.7
4.0 Las Vegas NV 24.4 4.0
4.6 Reno NV 25.2 2.9

4.6 Wlnnemucca NV 22.4 3.5
4.4 Concord NH 19.2 3.0

4.6 Albuquerque NM 25.6 4.0
5.1 Roswell NM 26.0 4.1
3.7 Albany NY 21.4 4.0
4.6 Binghampton NY 22.0 4.6
4.3 Buffalo NY 24.1 5.5
4.6 New York NY 22.5 5.5
5.0 Rochester NY 23.9 4.3
4.9 Syracuse NY 22.5 4.4
5.4 Cape Hatteros NC 25.9 5.1
6.3 Charlotte NC 20.0 3.4
4.6 Greensboro NC 18.9 3.4
5.6 Wilmington NC 22.3 4.0
3.8 Bismarck MD 26.1 .4.7
3.9 Fargo ND 26.65.
3.9 Cleveland OH 23.6 4.8
4.2 Columbus OH 22.1

Dayt OH 24
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41 corlud o.iL..t IS

uJ Eu
Station State m/s m/s Station State mis m/s
Toledo OH 22.7 4.2 Dallas TX 21.9 4.9
Oklahoma City OK 24.1 5.7 El Paso TX 24.8 4.2
Tulsa OK 21.4 4.7 Port Arthur TX 23.7 4.5
Portland OR 23.5 3.5 San Antonio TX 21.0 4.2
Harrisburg PA 20.4 3.4 Salt Lake City UT 22.6 3.9
Philadelphia PA 22.1 4.3 Burlington VT 20.4 3.9
Pittsburgh PA 21.6 4.2 Lynchburg VA 18.3 3.5
Scranton PA 19.9 3.8 Norfolk VA 21.8 4.7
Huron SD 27.4 5.3 Richmond VA 18.9 3.4
Rapid City SD 27.3 5.0 Quillayute WA 16.3 3.0
Chattanooga TN 21.4 2.8 Seattle WA 18.7 4.1
Knoxville TN 21.8 3.3 Spokane WA 21.4 3.9
Memphis TN 20.3 4.1 Green Bay WI 25.3 4.6
Nashville TN 20.9 3.6 Madison WI 24.9 4.4
Abilene TX 24.4 5.4 Milwaukee WI 24.0 5.3
Amarillo TX 27.3 6.1 Cheyenne WY 27.0 5.9
Austin TX 20.2 4.2 Lander WY 27.4 3.1
Brownsville TX 19.5 5.3 Sheridan WY 27.5 3.6
Corpus Christi TX 24.4 5.4 Elkins 22.8 2.8

Data taken from Extreme Wind Speeds at 129 Stations in the Contiguous
United States Simiu Filliben and ChangeryNBS Building Science Series 118 U.S Department of Commerce
National Bureau of Standards 1979

Data taken from Local Climatological Data Annual Summaries for 1977U.S Department of Commerce National Oceanic and Atmospheric Ad
ministration/Environmental Data Service/National Climatic DataCenter

-.
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