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Corrections to ORP,SID 72-1

Three errors were aoted in the histograms of Jigure 13 of
Jaklev's report (0a7l). One of these was aisplacement of the-
vertical axis for Rocky Flats-Denver (Fig l3g ). This axis was
=.:-iaceé one scale division to cthe lefz. <The first noticeable
ncn-zero readings should be in the range 2 to 4 =icroreas/hour, the
zode should be in the range 8-10 microrems/hour, and che arrow snould
pe located ar 10.4 aicrorems/hour.

The other two errors were in the placement of the arrows
.ndicazing the nean values for Cincinnati, Ohio, (Fig. 13m) and Los
-~geles, Califormia (Fig 13v). For the convenience of the reader,
:ne location of the dean values for the 25 histograms of Figure 13 in
(Oa72) are given as Table 3-1: ‘

Iable 3~-1

Average Terrestrial Dose Zguivaleac Values for easured Sites (Ja72)

microrems/ alcrorenms/

Location hour Location hour
No. lwev England 5.33 Cincinnati, Chio 4.05
So. Nev Ingland 6.11 Chicago, Il.. 5.18
Camden/Philadelpnia 2.70 Minneapolis, Mian. 4.21
fort Belwoir, Va.,/D.C. .12 Galveston, Texas 2.26
Norfolk, Va. 3.Q09 Rocky Flats-Denver, Colo. 10.2
Parr, S.C. 3.76 Albuquerque, N.Y, 7.34
Sav. Riv/augusta, Ga. 3.89 Carlsbad N.M. 2.93

Cape Xennedy- ’ _
Orlando, rla. 1.351 MNRTS-1dako ralls, ldaho 0.35

Ga. Muc.oear Lad-

Atlanta, Ga. 5.61 Las Vegas, Nevada - 5.35
Oak Ridge, Pa. 5.95 Hanford- Xichland, Wasn. 5.87
iteshurgn, Pa. S.%8 San Franciso, Calif. 4.78
Coluabus, Chio 5.°8 Arguello-Santa 3arbara, Calif. 5.44
Los Angeles, Calif. 6.00




PB81-233082

Population Exposure to External Natural
Radiation Background in the United States

(U.S.) Office of Radiation Programs
Washington, DC

Apr 81

U.S. Department of Commerce
Natwonal Technical Information Service



TECHNICAL REPQRT DATA

{Please read Instruciions on the reverse betore completing}

1. REPORT NO. 2.
ORP/SEPD-80-12

EX RECRP=I$§§!ACQ!§SIfH3~6.8 2

4. TITLE ANO SUBTITLE

Backzround in the United Statas

Population Exposure to External Natural Radiacion

S REPORT OATE
April 1981

8. PEAFOMMING OAGANIZATION CODE

T AUTHOMS)

Kenneth T. Bogen and Abraham S. Goldin

8. FEAFOMMING ORGANIZATION REPORT NO.

Environmental Protection Agency
Washington, D.C., 20460

G PEAFCAMING ORGANIZATION NAME AND ADGCAESS
0ffice of Radiation Programs (ANR-461)

10 PROGAAM ELEMENT NO.

TIT CONTRACT.SRANT NG
!

1

F

12. SPONSORING AGENCY NAME AND ADDMESS

Same

13. TYPE OF REPORT AND PERIOD COVERED

14 SPONSORING AGENCY CODE

18 SUPPLEMENTARY NOTES

14 ABSTRACT

background made by D. T. Qakley

This report revizes estimates of population exposure to external natural

in 1972. The revisions include more recent

estimates of dose equivalents from coswic rays, use of 1970 U.S. census datsa,

and corrections for huilding shielding and for self-shielding in the body. The

dose equivalents calculated are those from cosmic rays and terrestrial radiacinm, and
do not include doses from natural radioactive materials in the body.

17. KEY WORDS aND DOCUMENT ANA L v$i§

£l CESCRIPTORS

D.IDENTIFIEAS OPEN ENCED TEAMS I. CCSAT Fiaid Group

natural background radiation
cosnmic rays

terrestrial radiarien
popularion radiation dose
radiacion

18, DISTRIBUTICH STATEMENT

Unlimited

19 SECURITY Coa83 Tl meparty 21 NC. OF FAGED
- [" a2
20, SECUMITY Ci.AKS | TTus pages Iz:. PRICE
! vore !

EPL Faem 20301 (Rov. 207 CREVIILE EDITION S OBIOLETE




TECHNICAL NQTE
ORP/SEPD-80~12

POPULATION EXPOSURE TO EXTERNAL
NATURAL RADIATION BACKGROUND
IN THE UNITED STATES

Kenneth T. Bogen
and
Abraham S. Goldin

April 1981

Surveillance and Emergency Preparedness Division
Office of Radiatien Programs
U. 8. Environmental Protection Agency
washington, D.C. 20460



ABSTRACT

Thie report reviges estimates of population exposure to
external natural background made by D. T. Oakley in 1972. The
revisions include more recent estimates of dose equivalents from
cosmic rays, use of 1970 U.S8. census data, and corrections for
building shielding and for self-shielding in the body. The dose
equivalents calculated are those from cosmic rays and terrestrial
radiation, and do not include doses 'com natural radicactive
materials in the body.

The revised datc, not including shielding corrections, give a
pean dose equivalent of 7] willirems per vear to the U.S.
population. Twenty percent of the population receive less than 50
millirems per year, seventy percent less than 82 millirems per year,
and ninety~five percent less than 103 millirems per year. These
dose equivalents, which correspond approximately to skin dose
equivalents out-of-dvors, are useful for comparison with other
exposures measured or stated without shielding correcticns.

The revised data, including shielding corrections, give a mean
dose equivalent of 51 millirems per year to the United States
population. Twenty percent receive dose equivalents less than 18
millirems per year, seventy percent less than 58 nillirems per year,
éand ninety-rive percent less than 76 nillirems per year. These dose
equivalents correspond approximately to those received by internal
organs, such as gonads ot red marrow. They are useful for
estimating dose equivalents received by these organs and for
estimating population health risks from natural radiation.
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Introduction and Summary

Man's exposure to natural background radiation is often used as
a basis of comparison for exposures to man-made sources of ionizing
radiation (NCRP75). This technical note ravises estizates of the
U.S. population dose equivalent from cosmic and natural terrestrial
radiation as reported by OQakley in 1972 (0a72). Thia revision uses:
1) newer estimates of cosmic-ray dose equivalents {n the United
States (NCRP75), 2) 1970 U.S. census data rather than 1960 data, 3)
corrections for snielding by building structures, and 4) correctioms
for self-shlelding in the body.

The values without shielding corrections are most useful for
comparison with other measurements of unshielded radfation doses or
exposures in the outdoor environment. The values with a shielding
correction are usaeful for estimacing the actual dose agquivalent
racaived by internal organs or calculating the health risks from
background radiacion. Johnson et al. (Jo8l) have used these values,
with shielding corrections, to prepare a contour map of the ambiaent
natural radiation levels in the United Statés.

Oakiez'l Work

In 1972 ¢ vley (Qa72) reported estimated dose equivalents to
people Iin spa- led locations in the Unired States and average dose
equivalents to che total U.S. population. Oakley estimated the dose
equivalent from cosmic rays as a function of the elevation above sea
level, which is the primary determinant of cosmic-ray dose
equivalents in the United Staces. His terrestrial dose aquivalents
wera estimated from aerlal survey measuraments.

To calculata the fraquency discribution of dose equivalents in
the United States, Oakley used Census Bureau data on populations in
urbanized and nonurpanized 4reas. For each population segment, he
calculated the appropriate cosmic~ray dose equivalent from the
altirude and the appropriate terrestrial dose equivalent from the
asrial survey measurements. For areas where no aerial survey
measurements were available, he estimated the distribution of
terrvestrial dose equivalents from the frequency discribution of the
avdaillable aerial survey dose equivalent dats.

Cosmlc Radlation

The National Council on Radiation Protection and Measurements
(NCRP75) evaluated natural background radiation in the United States.
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They accepted Qakley's natural cerrestrial values, bur used
different cosmic-ray dose eguivalents.

The NCBP used lower cosmic-~ray ionizing component doses based
on three sets of data (Lobb, She6, Li75) racher than the eight
values (SoHh0), Ka6l, Lobs, Shod, Oh69, GaZ0. O'Br70, Yel70) used by
Oakley. They also used newer cosmic-ray neutron measurements and &
lower neutron quality factor.

We based our revised est.maces of cosmic-ray dose equivalent to
the U.5. population on the NCRP long-term average cosmic-ray dose
equivalent rates at various altitudes. To facilitate our
reanaiysis, we described the NCRP dose agquivalent graph for
alcitudes from Q0 to 2.5 kilomaters by the equation:

D = 28,9 +7.45x + 1.69x% + 1.21x3 + 0.193x% (1)

where x i{s the altitude in kilometers and D (s the corresponding
average dose equivalent rate in miliirem per year (mrem/y).

Table A-l of Appendix A snows the cosmic-ray dose equivalents
calculated from aquation (1), the natural terrestrial radlacion dose
equivalencts (Ca’l), and rhe sum of cosmic~ray and natural
terrestrial dose equivalents, for all 349 population regions in the
United sStates. These values were combined with 1970 U.S. census
data to give the distribution of natural radiation dose equivalent
ia the United States, uncorrected for shielding. The mean dose
equivalent was 7! wrem/y. 7Twenty percent of the population recelived
less than 30 mrem/y, seventy percent less than 82 arem/y, and ninety=-
five percent less than lU8 mrem/y. Figure 1 shows the frequency
distribution of dose equivalents. Table ! gives the averaze values
of thesa uncorrected dose equlvalents for each state.

Shieldinu Corrections

The estimates in Table A~1l represent tha dose equivalents that
would be received outdoors by the surface tissues of a person. Dose
equivalents received indoors by a person are generally reduced by
attanuation by building materials. Oakley (Qa72) estimated that
buildings reduced the dosa equivalent from terrestrial sources by 20
percent, so that & parson actually recsived, in surface tissues, 80
percent of thae dode sguivalents of Table A-1l.

The HCRP (NCRP75) estimated that bullding materials reduced
cosmic~ray dose equivalents by 10 percent, leaving 90 percent that
reached a person.
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Internal organg, such as gondus and red narrow, incur souewhat
lover duse equivalents because ot shielding by outer portions ot the
body. Uakley estiuated a futher 20 percent attenuation, vased on
work by Bennett (Be/0), so that the terrestrial dose equivalent
recelved by Iinternal orguans is 0.8 x 0.8, or U.64 {04 percent) of
the values given in Table A~1l. The attenuation of cousmic-ray
radiation In the body 18 smalil am was taken into dccount by the
WUKP in tuelr cosuic radiation estimares (NCRP75). The actual
cosmir-ray dose equivalent received by Internal organs Is therefore
YU percent of the Table A-l values.

Table A-2 In appendix a glves the vdaiues of cosuic-ray and
natural terrestrids radiation dose equivalents, and their suns, for
the same 34Y population reglons used by Vaskley. Corrections tor
puliding and body shielding dre included., The mean dose equivalent
was 33 wrew/yr, twenty perceuat ot the population received less tlan
38 wrem/yr; seventy percent less than 58 orem/yr; and ninety-tive
percent less than 76 arem/yr.

Table 1 includes the average dose equivalent values with
shielding corvections ror cach state. Flgure 2 presents the
cuniulative trequency ftor the uncorrected and shielding~corrected
total duse equivalents from natural radiacion. Figure 3 gives the
trequency distribution of the corrected dose equivalents.

biscussion

About thuilt the diffcerence between the cosnic-ray data in the
oripluatl vakley work ang thoese in the #CRP report origlnates from
the JURP selection of tiiree sets of data, rather than the vight sets
used by Vakley. Anc*'wr portion comes frou the use of newer neutron
tiuk weasurvuents and a revised guality tactor. The renainder
oripinates in an NCHP decision that tihe absorbed dose rate in air
frowm cosuic ray wuons and fast electrons could be used as the
absorbed dose rate within the Lody. NCRP stated that the small
difference in stopping power between ualr and tissue wvas
approximately compensated by atteruation in the body. To the extent
that this {8 an oversimpiitication, our cusmic-ray dose equvalents
tn tissue, obtalned frow Che HURP data, may be too low by two or
three millivew per yearv.
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Table 1. Average Dose Equivalents by State
Mean Doge Equivalent(mrem/y) Dose Equivalent(mrem/y)
1970 Elevation (Unshielded) (Shielded)

State Population (meters) Cosmic Terr. Total Cosmic Terr. Total
Total 203,235,297 30.9 40.0 10.8 27.8 25.6 53.4
Alabama 3,444,164 154 30.1 35.2 65.4 27.1 22.5 49.7
Alaska 302,166 76 29.5 45.6 75.1 26.6 29.2 55.7
Arizona 1,772,479 628 35.0 45.6 80.6 31.5 29.2 60.7
Arkansas 1,923,29% 191 30.5 29.8 6044 275 19.1 46.6
California 19,953 ,1u6 106 29 .8 36.2 66.0 26.8 23.2 50.0
Colorado 2,207,260 1651 52.8 66.5 119.3 47.5 42.6 90.1
Connecticut 3,032,219 51 29.3 51.0 80.4 26.4 32.7 59.1
Delaware 548,106 i3 29.2 31.3 60.5 26.3 20.1 46.3
D.C. 756,510 46 29.3 35.4 64.7 26.4 22.7 49.0
Florida 6,789,447 16 29.1 22.3 51.4 26.2 14.3 40.4
Georgla 4,589,574 217 30.7 40.2 70.9 27.6 25.7 53.3
Hawail 769,911 43 29.3 45.6 74.9 26.3 29.2 55.5
Idaho 713,003 1080 40.8 45.6 B6.4 36.8 29.2 65.9
Illinois 11,113,962 194 30.4 41.5 72.0 27.4 26.6 54.0
Indiana 5,193,672 222 30.7 44.9 75.6 27.6 28.7 56.3
Iowa 2,825,038 314 31.5 45.6 77.1 28.3 29.2 57.5
Kansas 2,249,079 417 32.5 45.6 78.1 29.2 29.2 58.4
Kentucky 3.219.296 234 30.8 43.5 74-3 27-7 27 . 55.6
Louisiana 3,043,188 23 29.1 22.8 51.9 26.6 14.6 40.8
Maine 993,659 104 29.7 45.6 75.3 26.8 29.2 55.9
Maryland 3,922,397 52 29.3 32.3 6l1l.7 26.4 20.7 47.1
Massachusetts 5,689,172 56 29.4 45.2 74.6 26.4 29.0 55.4
Michigan 8.875,092 214 30.6 45.6 76.2 27.6 29.2 56.7
Minnesota 3,805,064 337 31.7 39.2 70.9 28.5 25.1 53.6
Mississippi 2,216,908 78 29.5 22.8 52.3 26.6 14.6 41.2
Misgouri 4,677,403 214 30.7 44.9 75.5 27.6 28.7 56.3
Montana 694,409 1055 40.3 45.6 85.9 36.3 29.2 65.5
Nebraska 1,483,797 424 32.5 45.6 78.1 29.3 29.2 58.5
Nevada 488,736 1013 40 .0 33.2 73.8 36.6 21.2 57.8
New Hampshire 737,680 177 30.3 45.6 75.9 27.3 29.2 56.5
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table 1, Average Dose Equivalents by State (continued)

Dose Equivalent{mrem/y) Dose Equivalent({mrem/y)

Mean
1970 Elevation (Unshilelded) (Shielded)
State Populationo (meters) Cosmic Terr. Total Cosmic  Terr. Total
New Jersey 7,168,158 2L 29.1 43.8 72.9 26.2 28.0 S54.2
New Me:xtico 1,016,002 1575 6.8 52.6 103.4 45,7 33.7 79.4
New York 13,241,270 64 29.4 45.1 74.5 26.5 23.8 55.3
North Carolina 5,082,058 234 30.8 38.1 69.0 27.8 24.4 52.2
North Dakota 617,757 433 33.2 4346 78.8 29.9 29.2 59.1
Ohio 10,652,018 231 30.8 43.8 74.5 27.7 28.0 35.7
Oklanoma 2,559,250 392 32.2 45.0 77.2 29.0 28.8 37.8
Oregon 2,091,386 190 30.5 45.6 76.1 27.4 29.2 56.6
Pennsylvania 11,793,903 158 310.2 5.3 66.5 27.2 23.2 30.4
Rhode Island 949,722 32 29.2 42.8 71.9 26.3 27 .4 53.6
South Carolina 2,590,515 126 29.9 37.1 67.0 26.9 23.4 50.7
South Dakota 606,253 542 J4.1 45.0 79.7 30.7 29.2 59.5
Tennessee 3,924,174 2la 30.7 29.3 69.9 27.6 25.1 32.7
Texas 11,196,736 243 3i.2 28.4 59.6 28.1 18.2 46.3
Utah 1,059,272 1381 46.4 45.6 92.0 41.8 29.2 71.0
Yermont 444,739 186 30.3 45.6 75.9 27.3 29.2 36.5
Virginia 4,648,490 16a 30.3 33.5 n3.B 7.2 21.4 48.7
washington 3,409,173 125 29.9 WELA J%.5 26.9 29.2 36.1
West Virginia 1,744,233 385 2.2 46.7 78.9 28.9 23.9 38.8
Wisconsin 4,417,948 249 36.9 45.0 76.5 27.8 29.2 57.0
Wyoming 332,412 1768 56.0 43.0 i0l.6 504 29.2 79.0
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Frequency {miilions)
Percent

100
Dose Equivalent (mrem/yr)

Figure 1. Frequency Distribution of Dose Equivaient in the U.S. Population
{not corrected for shieiding)
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Table A-1. Average Dure Equivalento ftow Tenrcalslal avd Cosmic Badfsrion {(cont inuwed)
(Bat Cortectled tor Shiciding)
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BARTFORD CT 4% 5001 2 1%.0 41.9 ju.% izesl
HERILEN CT ML 46 9.} 53.2 az2.5 t1z0
HEN BRITAIN CT [RERLY) (7] 9.4 ol .b st.o 119352
MEW NAVEN (T Jiaxu [} 2%.0 50.13 19.3 2163)
NORMALK CT lvs?u? 12 29.0 0.0 9.0 ° 10567
SP'FIELD CT Wi $8i7y 26 1%.1 40.0 6%.1 4011
STARFORD CT (£ XY £ ] ] 1} 1%.0 (L] 93.4 irzra
VATENRENY UY 156986 e 9.3 “l.0 .4 14307
CoNE N Prassy [1'%] 9.7 &45.8 .} 1010%

HU~-on-Usr ban Cre~Coaaseal Fialn N ¥ =NotL C

£-v



Table A-1. Average Bose Equiveleats feom Tereeatrial and Cosalc Radfatten (cnuilisued)
(Nul Cotiected fur Shiciding)

hose kquivalent (eren/y) topulation Dose
1910 tlevst ton R - Equivalent
Ptupuistion {wctrrn} Cowmic Tersesttlal Yot al {prisocm-iem)

Lucatios

DELAMARE
MILMINGIN BE Ieve 24 4! 9.2 8.2 5.4 21884
DLLAWARE KU-CP 198430 LE ] 9.1 1.8 31.9 10293

GISTRICY OF CHLURBIL

MASH BC Isasio [} 29.) 5.4 66.7 An91
PLONEDA
ET LAUD FL s137197 ] 1%.0 22.8 5i.8 76y
GAIMLSYILLE FL 49129 3 9.3 22.8 521 1615
JACKSORYILLE FL y2958% * 9.4 21.8 sl.8 17422
NiAML FL 121980l 1 8.0 2.8 51.8 [$3%1)
UKLARBG FL 105479 2 19.1 11.6 &o.7 11432
FENSACULA FL 166018 5 9.0 21.0 5.8 8626
ST FETERSAKC FL 495159 - 1%.0 2z.8 51.8 25440
TALLAHASSLE FL 12851 L 1Y 19.4 21.8 2.2 4060
TAMPA ¥L [EY BT H i%.9 2.8 51.8 1050
W PAIM BEACN FL 287561 3 9.9 22.8 st.8 Laa7
FLORIDA NU-CPF 2655600 10 29.2 22.8 52.0 131999
GEURGEA
ALRANY GA Iosk2 b1 9.4 11.8 32.2 1992
ATLANTA Ca kirz)e 120 1. 57.2 as.? 1040886
AUGUSTA GA-5C L2s720 (X3 19.) (28 ] r2.1 9135
CHATIA GCA-TH 18947 10 0.4 45 .6 To.2 2204
CULBFNROS LA-AL 8313 [ 7] 9.5 1.8 32.} 9591
HACON GA 128u65 102 9.7 2.4 52.3% $12%
SAVANNAM Ga 183758 [ 9.0 22.8 S1.8 BATY
GEOKCEA NU-CP iz ng e 9.5 22.8 2.3 SHAhS
CEORGCIA WU-NCP 1592204 3oy 1.4 4%.6 17.0 122054
wAMAlLD
HUHDLULYE B 442391 ) 9.0 £%.6 4.6 12992
HAMATE MU 32754¢ L 1% 9.4 43.8 r5.2 24645

NH=-pun-Ueban Cr-taosstal Flain Nk~ Hal Loastal Flaln



Table a-).

Lecation

BOISE (B
TBAND Ny

AUBORA 1L
BLOOMINGTON 4L
CHANPALCE 1L
CRICALD 1L
DAVENFORT 3L-14
BECATUR (L
DUSEGUE TL-14
10LLET L
FEORTA IL
KOCKFORD 1L

5T LOUES JL-m0
SPRINGFIELD IL
1LLINOLS Wb

AHDERSON (¥
CHiCACO In-jy
EVANSVILLE I
FT WAYNE 14
LEDILANAPOLIS N
LAFATETTE in
LODISYLE BN-BY

HUNCIE IN
S0 BEMD N -m1
TERAA MAUTE in
THRIAMA NU

CEUAR EAPILS M
GAVENFORT 1A-NL
UES MOINES JaA
BUBSUQUE TA-TL
UNARA 1A-NE
SUUIX CTY TA-ME
MATERLOOQ LA
10U HU

Nii=-Bun -k ban

Average DBusy

1¥70
Population

ahin?
627821

23290}
69191
1oas )
6iB31%8
139824
%9693
24u8
135%00
26124
106083
YMakle
F2ulsé
Jleuiesi

sulad
5294122
14241706
12v184
B2U 759
v
[ 1KY 1]
sl
85148
BUY0DS
21985138

112008
126895
235824

w142
(2% 1%
BI15)
1zam
1582287

Cr-Coastal

(asiers) Cosmic Tetgestrinl
R T T T e
81) 17.0 45.0
mis at.) 43.4
ILLINOLS
194 10.9% 38 .4
3] 3.9 43.6
e 3.l 4%.6
81 Jun.3 38 .4
180 1a.) 45.8
208 . e 45.4
197 30.5 43.4
Y 3.2 &44.1
$4) 36.0 45.%
218 .7 4.6
149 .0 bi.0
18» a4 4.6
219 n.? 45.4
IHLEANA
212 IS | 45.4
is: 36.) 8.4
1? 2%.8 454
24 j0.48 43.8
218 Ju.é 45.4%
201 ML Y 3.6
17 1.0 3.4
I 3t.) 43.6
F 1Y 10.% 3.6
s ol L45.8
) W.8 4%.6
ToMA
121 Ju.? 43.06
184 .} 4% .6
143 jo.% 5.8
197 3.5 45.8
3 31.5 45.0
3)s 1) 4%.6
259 BRIN 1 45%.6
34 .7 4.0
Flatla BLP~Not {easial Flate

{lar Cotreclied tur Shieldlog)

Bose Equivsleant (wrem/fy)

Elevatios B - =

Fyvivaleats trve Yerrewtilal and Conmic

Radiatfon (cuntinned)

Pupuisclon BDose
Equivalent

Total {petsan-rem)
4z.4 ads
46.9 24%7%
(2 ] 180813
1s.5 $312
76.3 Tésd
8.9 Aleid)
715.% lusla
s.2 1591
LIRS | 181
4.5 11589
15%.6 18692
1e.3 I5754
15.4 1307
1¢.40 7y
Ie.] 247202
6.7 6l1%1
8. 16501
15.4 10748
6.4 7214
1e.2 2538
8.1 ezl
15.4 [ET)
6.9 69%1
16.2 W2k
5.1 6125
Te.d 21318%4
7e.3 [RTITR S
5.9 96 30
16.5% 19366
1e.1 ABD4
11 L LH
112 (YA M)
In.b B6L7
[} 15111a



Teble A-1. Average Pose byuivatents from Tersestrial and Cosnic Badiation (continued)
(Mut Cutrected Ltor Shkieldinmg)

bose Equivalent (wienfy) Popuistion Dose
(R 2] Elewntloe —_— e B e Equivalent
Locatllon Pupuletion {weteta) Coamic Trizestirial Total (perava-tenm)
EARSAS

EANSAS €Y KS-MO 330208 229 Ju.? 43.6 Te.3 2673%
ST JUSErR XS5-hO 128} %9 3.0 4%.8 74 .6 "
TurEkA K§ 132108 8) 3.2 £3%.4 6.8 toty?
WIiCHiTA XS Jozyia 19) 12.2 435.4 7.8 2352)
EAMSAS MU I EL P IRI ) 479 13.0 §%.0 r8.6 1E5067

BENTULRY
CINTY KY-0M 190978 1% ] lo.2 0.2 60.& 1904
HURT BY-WY-OM 33ike 112 Jo. 3 3.6 15.9 4049
LESINLTON KY 15%9 )8 91 ¥i.} 4%.6 7.9 11269
LOGISV'LE EY-IN &37908 137 .0 5.8 75.6 4%171)
DUENSBORO KT 33133 1Y 0.1 43.8 3.7 020
FEMTUHLCKY NU-CP 164822 104 1v.7 1.8 22.% 8638
KERTUOKY Nu-NCP 19)3ele .5 3.2 4%5.6 T6.0 [LLATE]

LUNMISHANA
BATON RUUGE L& 24%48) (B ] 9.1 2.8 51.9 1299
LAFAYETTE La 18544 L] 29.0 22.% 51.8 LY )
LARKE CHARMLES LA K280 [ 1%.0 17.2 $1.8 AS5TU
HORKOK LA sose? 2% 19.1 1.4 5.9 ‘102
MNEW ORLEANS LA 261728 2 9.9 2.8 51.7 LR 2D
SUREVEFORT LA 234564 ('3 29 .4 2.8 3.2 2246
LOULSEANA nU-CP 19400%4 3o 9.2 22 .8 $.0 1oesl}

Ma il NE

LEWISTUN kE *3212 'Y} 9.4 43.6 15.0 4891
PORTLAND ME 106599 L] 9.0 4£5.6 74 .6 1951
HAINE NV 821852 120 29.9 49.8 75.% alule

HAEYLAND
PALT INURE Hp 157%781 . 9.4 27.4 56 .4 asarn
VASH BC(MD) L00%1 18 LT3 9. 1%.4 6h.7 63211
HARYELANE NU-CP 5¢811) n 19.2 22.8 5.0 295%)
MARYLAND KU-NCP rest &l 11o JIT | 4%.6 5.9 8042

KU -Nou-Gobaw Cretoastial Fialdn MUF=Hut Cosvtal Platn

g~Y



Fable &4-0. Avetage Doawce Equivalents fcon Testestslal and Lusmic Kadtatton {coutluaed)
{Mut Corrected lor Shielding)

Bune Equivilent (mrcm/fy) Populstion Dose

1970 Elevatlan - - - Equlvaleat
Lorat iva Populatiue {mctirra) Ceopate Yerrestslial Tot el (pecson-t1en)
MASSACHUSETTS
BUSTON NA 1652515 a 2%.0 45.6 LI 197824
SROCKTOR MA 18004 AU 2%.2 45.6 J4.0 15139
FALL X1V MA-KI 123491 12 1%.0 45.4 Ja.h *2ié
FITCH-LED HA 1805%) k34 3.0 45.4 15.4% 5898
VAN -HAVER NA-N¥ 82430 n 29.1 43.¢ 1.7 13623
LowelL kA 142731 b1 29.2 45.4 14 .8 13662
MEW BEUDFURD WA 13dee) ¥ %.0 43.6 T1&.6 9968
PEITISFIELD KA b2u12 vy RS ) 27.9 3%.) 3731
PROCDENCE MNA-KI 699714 24 19.1 41,9 1.0 YT )
SPENCELD MA-CT &563 1% b 1%.1 40.0 9.1 N2
MORCLSTER MA FIY PN 145 JIVI | 52.1 8).2 W52
HASS WU 1)S4%r4 150 .l 4S.0 15.2 ta25%64
HICHILAN
AMM ARBOR i 1786405 68 3. 435.6 16.7 11695
WAY CITY HI 18097 1ot 0.3 43. ¢ 15.9 L E)
VEIRUIT NI 1970584 113 ) 0.4 45.6 16.0 3I0161)
FLINT Ml 1RIRY ] 218 Ju.1 «5. 4 16.3 2517}
UKD RAPEDS M1 332203 léso Ju.é 3.4 16.0 16801
JACE SO MY 18511 247 311.2 45.6 16 .8 (Y3}
KALAMAZOOG 19 15208) 210 Ju.8 43.4 Ie.4 1612
LANSING M} 329518 23%) Jv.9 45 .6 16.5 11569
HUSKLGON NI 109716 191 Ju. 4 45%.¢ 6.0 8037
SACINAN M) 1642552 isl 10.3 3.6 15.9 i1 206
50 BENM HE-IN 27414 FE 1 p LM ) 45.4 1e-2 1:86
TOLELG M-8 Figb1 K19 Ju.l 3.4 5.9 %0l
HICUICAN MU 1216240 249 Ju.y 4%.¢ 6. 24pORY
MENNE SUTA
LULUTH HE-NI LO3L )8 18¢ Iu.s 43%.4 b ] ava7
FARC HuLR MA-NHM Iiule 214 LRI | 43%.4 Ie .} 2487
LA CRUOSSE HN-V) 14432 1%3 30.% 4S.4 16 .1 )y
HINS-ST PAUL Mu L2ud4) 148 Jju.9 .2 2.1 to5861
KUCHESTES MM S6b6U4 ju2 J1.4 4%.6 1.0 43157
HINKLSUTA MU 1031233 ‘8 32.% L I Y in.} L4B87072

NU~Bun-Peliawu t¥-Coantal Flaln NEF-Hol Cosatal ¥ilala



Table A-i.

BILURE CBLY MS
JACK SUN MS
HENFHIS M5-TW

HISS ' TPPL WU CP

COLUHBIA MO

KAM5SAS CY MU-XS
ST JUSEPN Ru-E5
ST LOUHIS RO- L
SPUIHGFLIELR MO
HISSLULRL WE-CP
HISSOUNT HU- NP

BILLINGS NT
GREAT FALLS my
HUMTANA NU

LINCOLE ME
OHABA RE- 1A
SIOUX CY ME-~LA
REBKAGKA WU

1LAS VEGAS H¥
REHU WY

HEVALA WY

1AM HAVER MNM-MA
HANUHESTER MU
HBASHUA NH

NEW JLAMP NU

Wi Boa U ban

Average Bune Equivalenis Bium Tervestrtal sud Unamic Redlatlun {cantlunaed)

togulat tom

%10

121601
(£ F: 1T
69 )1
18961320

9211
131579
15940
1%684¢8
121740
14%9%9a5
L5096

A% 1)
1u%0y
392101

13344)
4269129

1920
895499

236681
%9687
Es23tu

17842
93 a0
U941
617 38

Erefoastal

LMot Currecied tox

Elevatioe
(svteea)

0

229
129
259
s
1%
[ i)
HEY

951
1055
1053

331
i
338
489

619
321
13914

Viata

Bose Lguivalemt (@ren,,)

Conmic

MISSISSINFPE

9.0
29 .%
29.¢
2% .6

Hissount

Ju.?
M. ?
1.0
.0
32.2
29 .8
.1

HONTANA

.7
3.}
40 .6

BEMRASEA

1.2
3N.3
3.t
33.1

MEVADLA
14 .%
LY |
LT 9%
NEW MANMISHIUE
9.1
2%.3

9.3
16.6

BLF - Nt

Shtelding}

Teseentelal Total
2.8 5.8
22.8 $2.4
2.8 $2.4
2.4 524
4.6 7s.)
4.8 6.3
&y.6 Te.6
4% .6 5.6
4%.6 1.8
1.8 52.%
&5.6 167
4%.6 Bé.1
&3.6 85.)
4%.8 84.12
45%.6 1.4
4%.6 1?1.1
45.6 11.3
3.6 18.7
9.9 4.4
45%.6 %1.7
45.6 %*:.7
4%.6 4.7
&5.6 T4 .9
45.8 4.9
45.6 Th.2

Condtlal Piaka

Pupulai lon Dose
Equivalent
(prerson-1uen)

b295%
9942
468
99219

4320
$7311?
y8L7
118840
LYY
Jals
1649602

[ E]
4049
4lel?

1i878
11919

b2
10508

[ ¥ 1)
9145
14041

13
110
4565
hl9H2



Table -1,

Lacation

ALLEN-BETHNI-FA
ATLANTLIC ©Y NI
WEW YORE M)-NY
FUTLARDEL NI-PA
TRENTUN 8J-PFA
VINELAND NI
MILMIBGTH NJ-OE
N JEKSEY RU-CF
B OIERSEY ME-NCP

ALBUGUERYVE KM
HEW MLXL1EOD NU

ALBAKRY NY
BIMGEANFTON HY
HUFRALO WY

HEW YORK MY
WOCHESIER WY
STRACUSE WY
UTICA RUME MY
HEW YUGRE WU

ASHEVIILLE MU
CHRABLUTTE ¥MC
BURIAN BC
FAYETTEVILLE NG
H1GH POLHT NC
CREENSNORG NC
RALEIGH WO
WILHINGTON KC
WIHSTOR 5&k NC
H CAKOL HU-CP
3# OCAWLOL NU-NCP

HU=Mou-Hthan

Average Dose Egulvalents Jrom Tetrestvial and Cosulc Radtatton (continued)

1%y

Fopulat lon

1%200
1Yk016
4837205
14404%
2el)
115719
21593
Je%e678
T2ul 84

1974518
T1H549

4Bb52S
872214
loNe 394
11369376
601361
16te9
1801355
1973402

12451
179530
[ TTIR YA
1370
93547
132252
152289

S764%
142584

1642903
2026124

CF~Countal Finln

(Mot Cortectmd tur Shielding)

bose Fquivalent (mrem/y)
Elavation .ot TToomn o TTm o e

(mectern) Caoumic Yervewinlal
MEW SERSEY
7é 29.5% 43.%
] 9.0 2.8
9 1%.0 4%.%
X 9.9 47.3
11 9.0 1.9
15 9.0 1).8
41 29.2 36.2
[ 3] 29 .4 22.8
Yo 29 .6 5.6
- HEW HEXQUO
311 49.2 69.%
1601 51.4 45 .0
BEN YOUK
[ 29.6G 5.1
164 n.o 45 .0
178 Ju.3 “«9.6
? 2%.9 45 .4
151 u.2 43.4
121 29 .9 L339 3
126 9.9 5.0
66 10.2 A5 .6

HURTH CARULLINA

75 35.2 45.6
20 w. 7 £3.4
126 9.9 43.6
51 9.1 2.8
2817 3.2 43.6
238 1.0 4% .40
(3 ] 9.4 k3.6
15 9.0 2.8
262 .0 45.6

jo 29.2 22.8
el 3z.v 45.0

Tutal

Fopulaition Dese
Eysnlivalent
(prigany-tea)

e s e e e o S e o

s
51.8
Ts.6
716.3
70.9
51.8
65.4
53.2
5.2

118.7
$1.0

54.14
76 .6
3.9
T4 .6
5.8
15.5
3.5
15 .8

a0 .4
¥o .
3.3
32.14
16 .8
HEA
15.4
51 .8
16.6
52 .0
1.6

MUY -Hot Cuantal Plaln

493
6936
Jaunrt9
56940
17209
1815
V413
19296
54167

vl
[SRALY

26 302
12816
42499
B4b214
43554
28 3%0
1168
219

451
2t itY
EX 111 ]
LER ¥
11848
1165%
11480
138y
10926
149719
Tug217

&~Y



Teble A-1.

Lucatlon

I1¥l0

Populastion

FARG HOOE HD-HM
B DAKOQTA NU

AXRON OM
CARTON OH
CINCINRATE OH
CLEVELAND OH
COLLUREYUS Ot
DAYTOR O
HAMILTON &H
HUNT OM-MY-UY¥
LINA WY
LOR-ELYRIA OU
BANSFIELD Od
SPRINGCFLELD OM
STEUBENVL OM- NV
TOULEDLD OW
MHEELING OH-WY
YUBKGSTOWUN OH
LTS SV 1]

FT SHITR Qk-AN
LANTUR 0K
UKLAHONA CY Ok
TULSA Ok
DKLAHUMA WU-CP
OKLAHOKA NU-BCW

EUGENE LR
PORTLAND OR-Wi
SALEI OR
ODRECOH NU

33410
564341

3421125
427y
9135136
19598480
19041%
685942
0912
291250
74293
192265
17599
93165}
48262
425928
2:2%9
395540
“009643

2098
95687
579788
ITL49Y
683507
1640374

139255
75756
91041
o7y}

BU=-Nun-Urbau

CP-Cuaatal Plaln

{Hut

Elevatlun
(mueters)

2F4
2% )

31)
32}
leB
2017
2318
11
ias
172
268
18%
3351
99
218
19
198
256
244

117
318
368
217
137
461

129
13

324

HORIR LARKOTA

OHEQ

31.5%
3.6
30.2
30.4
36.8
Ju.s
30.4
30.)
31.1
30.4
31.8
1.3
30.7
3.3
30.5
31.0
30.9

ORLANOHA

30.0
3.2
31.0
30.7
30.0
32.9

DEEGON

24%.9
2% .1
29.2
31.6

NCP-Not Coastal Plsin

Tetrestrial

43. 6
45.6
10.2
45.6
41.9
41.9
45. &
43%.6
47.5
45 .6
A5.6
45.6
60.3%
i5.6
68.9
k0.8
&5.6

45.6
43.4
43.6
45.6
22.8
45.6

45.6
43.6
45.6
45.6

Average BDuse Equivalents from Tocteatrial and Coseic Padiacion (comtlinued)
Corrected for Shielding) .

Dose Equivalent (mrem/y)

Populatioun Duma
Equlivalent

Yolal {(pecson-cem)
6.7 &LU%9
7%.0 44578
11.1 i1831)
7. 18849
80.4 $5212
7.2 149271
1.7 37449
1.1 49840
6.0 6307
3.9 1219
8.6 3524
6.0 14609
17.4 6007
6.9 1206
91.2 4199
15.9 36337
99.4 31204
7.3 8090
16.3 306609
75%.6 159
1.3 1396
¥1.6 44971
6.1 181355
52.8 3632
7E.5 111081
Fs.5 10517
2 56163
4.0 6960
.2 85451

0T-¥



Tabie A-L.

Luecatlon

ALLEK-BETH PA
ALTUUNA FA
ERIE FA
WRWARRLESBURG FA
JOUNSTONN KA
1.ANCASTER FA
FUILADEL FA-R)
FEITYSMURC FaA
READIML FA
SCRANTON FA
TAERTUN FA-NJ
WILKLES BAKRE Fa
YURK PA

TEHN NI

FALL RIV R)-MHA
PHO'DENCE RI-MA
RUHOGBE 1D KUY

AUCUSTA SC-GA
CHARLESTOR 5C
coLunsl! Sc
GREEBVILLE SC
S CAROL Hit-CP
$ CARDL NU-NCP

SIGIL CY Sh~HA
500X FALLS S0
5 DAKUTA WU

CHATTA TH-UA
CHORVILLE TH
HEMPHIS 18
HASBHVELLE TN
TEHN KU-CP
TEHN WiF- NCP

WD ctoa-Ug bhan

Avenape fHome

1970
Fopulation

Jis11é
81793
115263
240758
Jeisb
117u9?
1211001
18456042
162932
204205
LIy
221810
L2Y1ue
LLEAR RIY

1530t
1291347
104485

22143
2241399
1411461
152073
ian22
V22287

460
15146
9025l

1944 1)
190502
639045
[TY TEYY
ER Y101
878142

CP-Coastad

tqulvalents
(Hut

Elevat ton
(meteen)

™
Iy
09
(RN
161
lus

(R}
132

221

H
195
183
123

12

bt

44

Iy
254
b 143
vy

338
425
60}

Plala

Cuttected tar

T PENNSYLVANTA

Irom Tercestnl

boue tgquivalent (mrem/y)

Coumicg

a4l and Casmlc Hadiattua (rontliaued)

Shileldlug)

Tecresteial

29.% 43.0
1.9 43.6
Ju.s 45.06
29.8 45.08
3). 4%.6
9.8 45.6
19.0 42.5%
u.8 5.0
9.5 435.6
o/ 45.6
29.0 41.9
10.% 45.8
29.8 43.6
.2 2.8
RUODE 1S1LAND
9.0 45.6
191 41.9
9.4 43.6
SOUTH CAROLINA
9.1 42.8
9.0 22.8
1%.5% 68.)
3t.3 22.8
9.2 22.0
lu.e6 45 .6
SOUTH DAKHTIA
. ? 43.6
1.9 43.8
4.3 4%.86
TENNESSEE
Jo.e 45.6
3.1 0.0
9.6 22.8
Ju. b 45.6
29.6 22.8
1.9 &3.6
KUV-Not Caasialk Vlalas

Totel

75.1
1.3
Y6.1
75 .4
11.%
15 .4
7.5
82.4
7i.1
16.)
10.9
76.1
15.4
31.5%

T4.6
.0
735 .0

12.1
3l.8
97.28
4.t
52.0
6.2

17.3
15.1
19.9

76.2
91 .1
52.4
71%.6
52.4
17.1

Populitiom Dose
Equlvalent
(preson-rem)

25416
61319
111351
18149
1452
88125
234432
t52292
12620
15376
1231
1o949
$282
160851t

1h08?
3296
15316

%99
ezl
21653

8499
41549
83492

6b
869
42178

14821
1733
14300
31899
29194
1447492

T~V



fable A-4.

Lotat tun

ABILENE TL
AHARILLO TX
ABSTIN TX
BEAUHONT TR
REOMMSPILLE TX
BRYAN TIX

CORPUSE CHRAIS TX
DALLAS TX

E{. PASH TX

FT WURTH TX
GALVESTON TX
HARLINCEN YX
NUUSTUN TX
LAREDO TL
LUARUCK TX
MCALLEN ¥X
HIDLANG TX
UDESSA TX

PT ANTHUR TX
SAN ANGELUG TX
SAN ANTONIO TX
SHERHAN TX
TEXARKANA YX-AR
TEXAS ClTvY TX
TYLER TX

WACO 11

MICHLIYA FabLL 7K
TEXAS NU-L¢
TEXAS Mu-NCP

OLBEN UT

PRUVE UT

SALT LAKE €Y UY
UTAN HU

YERMGNT WU

Ni=Nua- llchan

e

1%y

Populatiun

st
127010
164499
116150
22627
81193
212820
11186084
131471
676944
(33212}
50469
1677861
Tuier
15a13%
LINEY)
[T NN
BrL6AY
Lok ld
6884
112511
3514}
Jod de
Biusi
59781
1igas)
$7564

2922390

1306943

1492217
1estto
479142
320094

444732

-

(Nog

Elevat fun
{(metesea)

530
1129
(17 ]

19
1o

1%
1147
04

128

130}
V387
1290
1313}

Tuy

CPeCuanial Fladn

Cuemic

TELAS

33.0
.4
ju.?
19.0
i
9.8
29%.0
Ju.1
41.9
0.3
9.0
9.0
9.1
29.%
19.1
29.9
3.3
37.»
2%9.0
1).9
W.e
.l
9.7
9.0
Ju.2
19.%
11.)
9.5
35.4

UTAR
44.9
66.5
L[N
4y.8
VEXHOMY

)

BUP~Nut Crawtal Flaln

Shleldlag)

letswstr lnl Total

4% .6
43 .9
21.8
12.8
2.8
2.8
2.8
22.8
45.8
L3 2%
19.27
2.8
19.7
22.8
4%.6
1.8
45.6
4.6
22.8
4%.6
2.8
1.8
1.8
22.8
12.8
1.8
43.¢4
2.8
4%.6

§3.6
43.4
43.8
45.¢6

43.6

tose Equl:-lunt (mcemnfy)

9.2
87.0
53.0
3i.0
$1.2
$2.6
5.8
51.9%
8l.3
6.0
8.7
31.8
48.8
51.7
8.9
52.7
82.9
) .4
51.8
9.5
3.4
$1.9
5%.%
3.8
33).0
52.}
’e.9
52.13
8.4

0.5
$2.1
0.3
9.4

7%.9

Avesagn boie Equivealents trom Terrentsleal eud Conmic Nndiatiow (cuntlinued)
Cotrected lus

rupulation Dosn
Equivalent
(pevrson-tem)

TEDY
110%2
14028

6026

17128

1102
11022
Jonls
29514
Y1541

iouy

2608
atars

3701
12246

4808

T

6805

ao28

sore
41268

2959

132 1)

4152

ity

6267

1498

155440
1ne3s?

13351

504
41260
Jtu9l

1r2

ZT-¥



Table A-1. Avevage Buie Equivelents Irom Yertestrial and Cosale Radisstan {cuntlaued)

(Nut Lorcecied lour Shialdtng)

Boae ¥qulvelent (mivm/ly)

1970 Elievastllun

Locatlue Pugulat fon {metecs) Cosmit Tervestslal Tutal
OO S Cincinia e e
LYNCHBUERG VA Tuss? 198 10.% 45.6 16.1
NEVPUDRTY NEWS va 1608263 [ 9.4 9.5 AB.S
HURFOLK va [12 P32 4 29.p 19.% 48.5
PETEREBURG VA =T 23 7.1 2.8 B 3 3
HICHHOND VA 4dlode) L1 29.) 121.8 52.1
ROANORE YA 1566210 249 3.3 43.6 76.%
UWASH UC(VA) Tiseal 46 9.1 3%.4 6§.7
YIRCENIR NU-Cp Yr6u40 1] 29.2 2.8 5t.0
VIMINIA WD-NCP [T REYY ] Yia 2.0 45. 7.0

MASHINCTUN

FORTLARD WA-UGRA ittty 1) 29.1 49. ¢ 14,2
SEATTLE WA ilrio? 11} 29.1 &5.% 14 .8
BYURANE WA 129610 o 3.9 45.8 7.5
TACUMA WA Jsn , Y 29.% 45.4 5.1
NASHINCTON WU 1533751 (X LS ) 4.4 5.9

WEST w1kCINEA

CHARLESTON Wy Y7602 183 3u.% §5.4 6.0
HUNT N¥Y-KY-Du 85017 122 w.i 45.6 1%.9%
STEUBENVE WV-0M Yiz)o e 30.17 [1 ) 91.2
UNREELING WV-0Ou [T 310} (27} 10.% 8.5 .4
WEST VA Nb 14013623 43y 32.8 4%.0 8.2

WISCUNSIN

AYFLETON M} 129%32 1y .1 43.4 7e.3
DULUTH W1-MN 32711 (L1 Ju.é 43.6 76.0
GREEN BAY Wi 1291054 180 J.} 4%.4 15.9%
EENOSHA Wi B&262 186 0.4 45.6 is.0
LA CROSSE Wi-hn bu23s 198 Ju.s 45.6 Is.l
HADISON R) . 205457 262 3l .0 49.¢ 16 .6
HILWAUKEE Wi 12%245%7 [ 19 3.4 4%.6 6.0
usSHKOSH W) Y5480 219 3u.7 49.¢ 6.1
RACENE WI bllsus 92 30.4 45.46 1.0
WISCUNSIN NV 2V51288 295 3. 4%.6 6.9
TN NG
UYONING NU Iraly [(RXY ] S6 .18 4.4 10 . b

KY-hNon -Ui ban CP-tuastal Filaln NUE=Not Coastal ¥laln

ropulation Dosse

D

Egnivalent
(persoon-res)

$3%0
o008
52308
5222
21693
12038
463100
10894
131547

5467
92437
1779% -
14977

1186370

1
6451
3194
013

109741

5170
24 B4
804
640}
4381
15744
5170
4133
8%
(214 3

117¢}

£1-v



Table A-2. Averape Duse Equivalestes l1om Fesraotvial and Cosmic Radlaclon

(Correcled for Shicldimg}

Bose Equiveient (mres/y)

Populisticn Bese
Eyuivalant
(prisva-rem}

1970 Elevellon — R
tocatlon topulation (wetetn) Conmic Terreatrinl Total
ALABAMA
BIAMINURAM AL 53809y s} 1.3 1%.2 6.5
COLUNBUS AL-GA 13t0l [ 1] 1.4 4.6 LY W
CADSDEN AL «17ue 143 171.2 2%.2 6.4
HUNTSYILLE AL Baessl 194 7.4 .2 6.6
HOMILE AL 257816 3 26t 4.4 40.7
HOKTCO EBY AL 1318%5) 49 16 -4 t4.é 41 .0
TUSCALUAISA AL s5813 “3 ¥6.5 14.4% 4.1
ALABANA NU-CP uises LY é-0 4.8 &4.2
ALABAMA BU-NCP 1104788 1Y 17.9 1%.1 $7.1
ALASKA
ALASKA RU jUFARE] 76 6.6 1.1 5.7
AKRLONA
PHOENIE AZ 8813357 112 8.5 2%.1 5.7
TUCSON AL %4184 128 32.2 9.1 i .A
ARIZONA MU &LA%41 196 35.9% 9.2 h.?
ARKANSAS
FURY SHITH AR 13419 [} 1.0 1%.2 56.2
LITILE ROCK AR 22614 101 24 .7 14 .6 41.)
FINE BLUFF AR 090} Le 6.3 4.6 43 .1
TETAREAMA AR-YX 21602 102 6.1 14.6 40,3
ARKANSAS NU-CP 10ZS647 (1 26.5% 14.¢ &) .o
AREAHSAS MU-MCP SEYu4 51% 3.1 9.2 39.2

Hi=Non-He ban

Cr-tosatal Fiasim NCE~Mot Coestal Fieln

31378
[T 211
1819
6294
[1:213 1)
5483
3530

41543

63163

10843

497184
(2 2:0)
I ed

124
200
2502
8%é
42101
0740

¥



Tabkle A-2, Averwge Duse Equivaleants troa Yerreatotal and Cosmlc Nadlation (Coutinued)
(Corvected toxr Shiebldiang)

bose Equivalenl {wreamfy) Populsilion Pose

1910 tlevatllam v R v Equlvalant
Locatlon Puopulat lon {aeters) Cuonmic Tercestital Total (peracu-ram)
T : T CALIFORNEA T T o T
DAKENSFLIELD C4 1761%% 124 6.9 19.2 6.1 vare
FRESNO Ca 02308 L[] 1s.1 1%.2 $5 .8 14681
LOS ANCELES Ca B)51266 87 6.6 10.4 &7.3 $82984
HOBESTO Ca 1esl0) 22 6.2 9.2 $3.4 880
VINARD-VENY C4& 14405} [ 1 .1 29.2 3%.) 13536
SACKAREZIO CA 613712 ] 6.1 1%.2 3.1 15011
SALINAS Ca s24% 15 .1 2%.2 $5.1 3456
S BERMANRDINO CA 5835%7 j20 28 .4 19%.2 57.6 33333
SAN BIEGCO CA 119812) 18] 26 -0 1.2 3.2 (131
5 FRANCISCU LA 29871850 [ X 261 11.7 4).0 130%7)
SAN JUSE Ca 227} 20 6.2 17.7 4).8 44947
STA SARBARA CaA 12%17% [ ] 261 2.0 §9.1 6372
SANTA OS54 CA 1508 [ 1 1s.4 9.2 5%.9% 4170
SEASIBDE-NUNT Ca 931284 13 4.1 9.2 5%.% 316l
SIMI YALLEY Ca 56938 23} 21.7 2%.2 5.9 12138
STOCKTUN CaA 160103} 4 26 .1 29.2 $%.% [1T2]
CALIFORNTIA wU 1809 364 212 28.0 1.2 $7.2 2117618
CULUKARO
BUSLBER LU 864 1611 47.9 9.1 1e.1 s127
COLORARBU SPC CU 208166 1823 51.8 9.2 al1.0 1b>91
GENVER CO 1047311 1509 4.9 57.4 103.9 o808
YUERLO CO 163100 430 42.6 19.1 i .4 1410
COLORALO KU 181148 16%) A8.5% 19.2 n.r 40839

CONMECTIOUTY

BRIBGEFORT CT 411146 b} 6.1 3.6 8.7 28329
BEISTOL €Y 71132 jol 26.7 9.2 35.9 4011
DANSURY €T [YT3)) 111 6.4 21%.2 56.0 1133
HARTFURD CY 465001 1z 16.1 26.8 52.9 i’
MENEDEN CT 8454 [ 26.4 4.0 0.4 5942
HEV BRITAIN CT 135149 (1! 26.5 1%.4 65.9 8453
MEW HAVEN (T FIY 3 LY [} 26.1 2.2 58.1 203h4
NORMALK CT lusln} 2 6.1 4.0 1u.9 1568
SP'FIELD CT-MA 58173 24 6.2 5.8 1.8 014
STAMFORD CT ITYLE] 1 71 26.1 41.2 67 .3 12449
UATERBUAY CT 156986 19 2¢.6 9.4 66.0 10362
CORN N 930559 113} 16.8 1%.12 35.9 320612

HU Moa-Heban CPelivanial Plaln NCP=Hot Cosstal Plate

cT~-v



Tabie A-1. dverage Bose Equivalentas fioe Tevrenictal snd Cosmic Radistian {(Lowt fuwad)
{(tostectad tur Shielding)

Boae Equivalent {acenly) Populatlow Bose
1%70 Lizvattan - - - - C e e Equivalent
Locattam Populatiun (weteen) Cosmlc Terrewtisial Total {person-ten)
BELAMARE
WiLMINGYE ME AVl L] 6.1 331.2 49.% L7105
DELAUMARE kU (¥ 198430 LR ] 6.2 18.8 40 .8 sua?

BLETNICT OF COlUMBIA

WASM BC Tsa4 10 (13 26.4 .7 49.0 3ol
FLORIDA
FYT LAUD FL shyrer ¥ Ie.1 . a 4u.7 269%%
GAIMESYILLE FL %311y % 8.4 id.e 4l .0 244)
JACKSOWVILLE FL 12213 & is.d 4.8 0.7 215941
MiAML FL 12986010 b ] Te .\ 4.6 L170 § 4958%
OREARDO FL Josule 20 6.2 1.4 1).% 10187
PLUSACULA FL [T TRE) 5 1s.d 4.6 a0.7 [X1Y
57 FETYERSERU #L 495159 [ 6.k 4.6 40.7 200141
TALLARASSEE v s e 16 .4 4.4 LY 4] 119}
TANPA FL 1ET FX ¥ b 8.0 I6.6 40.7 F499Y
W FALN BEACH FI. HL AT 5 26.1 4.6 0.1 116946
FLOREDA NU-Cp 26556060 u 2.1 ih.4 40.8 108457
GEORE. FA
ALBANY CA Fubi2 Su .4 14.4 41.0 3139
ATLANTA CA e 110 18 .4 Y Y 0.0 16248
AUGESTA CA-5C lisllo g 0.3 7.4 31.1 (1111
CHATYA GA-IN F{ L 1Y) s 21 -5 2% .2 6.7 1oil
CULENBUS LA AL I RREL] et 16-6 | Y'Y 4.2 12311
HACUN CA 128i¢b% ;2 6.7 14.4 44.3 29
SAVANHAN CA 161715%1 ® 6.3 14 .4 40.7 (111}
CEGRCEA NB-CP A 244 is 6.8 6.0 §1.2 45978
CEURCIA BU-HUP 13922u4 e 78.1 9.2 5).S 415103
BAMALL
HUBRGLULEY M1 442139} b | 6.0 9.2 $%.1 16448
HAMAL] NU P AT 94 6.7 9.2 3.4 (1 F4 0}

MU-fon- Hr bhan Gt tudstal Plaka P Mol LCoseial risla

91~¥



Toble A-2. Avetage Bunsc Egyulvaslenta from Terreastrlal and Counic Badiatiomn (Continued)
(Cosracied for Skielding)

Huse Equivaslent (mcen/fy) topulatian Base

1%7¢ klerntlon o e S e - Equivaleat
Locattion FPupsulatlun (meinrse) Cesmic Tervenivioal Total {(peresocn-rem)
- i = SRV ibini e e 2 e+ - [
BULSE 1D [ 231 2 [ F3 ] 33.% 19.2 2.9 521
TpAlO BY eziazi s 1.2 29 .2 [T 3% | 4164
TILLINODEE
AURORA 1L XA TN 194 7.4 4.7 2.1 12530
SLOONINGTON 1L 67392 %) 7.9 29 .2 3.0 3958
CHAMPALCH 14 1ové t? 131 7.4 9.1 5¢.8 3707
CHICACD IL 18315 i 1.} . 52.0 21742
DAVENFORY FL-14 13924 180 1. 29.2 $6.9% 1694
BECATUS IL $969) 108 27.% 29.2 5%.7 5652
DURBGUE ITL-14A FIY ) (3 M 27.4 29.2 56.4 134
JOLIET 1L 15%300 1113 2.2 28-.4 $5.6 (131
FPEORIA L IR EFE) 143 2.9 2%.2 56.2 11893
RUCKFORD 1L 106usd P22 ] .o 29.2 54.8 13190
$T LOUIS IL-MO LRLTN Y s} 27.9 9.2 36.2 Viedo
STRIBCFIELD IL 120794 194 .1 1.2 6.5 [123)
LLLINGLES MU 3140194 12% 1.6 9.2 .9 184120
INDRIANA
ABDEXSON N [ PRI 1 8.0 19.2 5i.2 4415
CHEICACO IN-IL 229422 il 211 8.2 $2.0 11540
EVANSYILLE 1N 14240 127 2%.9 29.2 6.0 1984
FT WAYME M 215184 4 7.8 29.2 56 .9 12823
EMDLAMAPOLES IN 820259 i1s 11.6 29.2 36.8 4655
CAFAYETTIE 1IN o5z 101 27.5 1%.2 b1 ] 482
LOUISY'LE JM-KY LREY 1] iy 7.0 9.2 36.2 4578
MUNCIE TN 0272 1% i8.1 9.2 $7.3 51l
80 BEWND 1IN -M) 183148 11 17.4 9.2 36.8 15050
TERRA MAUTE 1N dusup 151 7.1 9.2 $6.) 4333
I1%B1ANA MY 27985 36 27 7.} 29.2 .9 158289
104a
CEBAR RAPIDS 1a 11008 a2 21.4 29.2 5¢.0 71499
VAVENPORT 14- 14, 126893 (X 11} 22.3 29.2 36.5% 1168
BES KOINES 1A 135814 145 7.0 1v.2 3.0 14507
BUBLGYE Ta-TL 63542 197 7.4 1%.2 36.6 31375
GUMAMA 1a-NE 64k a? 17 8.4 1%.2 57.% N
SULIY CTY TA-BE 87157 1318 28.% 29.> TS 30
HATERLOO JA 1124812 139 11.% 9.2 $7.1 [ TEYY
TOUA NU 1982287 343 8.6 9.2 37 .a $UAADY

Wil -Mou-—U laan CP-fuuntal Flale RGP -Nel Coamtal Flale

LT~¥



Tabkle 4-2.

Sose Equivalent {mivafy)
Elsvatlon S -

tocation

EANSAS CY K5-HD
ST JUSEPE KS-mU
TYOFEEA &§
SICHITA &5
LANSAS MO

CINTi Kv-04
HUNT LY~¥Y-OB
LEXINCTON EY
LOUISY'LE KY-1N
UMENSBORO KY
FENTUCKY MU-CP
RENTOUCKY MU-NCP

BATON KOUGE LA
LAFAYEYTE LA
LAKE CHARDLES LA
HUONADYE LA

NEW ORLEANS LA
SHREVEFORT LA
LUNLISTIANA HU-CP

LEWISTON HE
FORTLAND ME
HAINE N6

BALTIMUOKE HB
HASH bDU{RL)
HARYLAND WU-CP
MARYLANHD HU-NCP

ity

Populat lon

1502ul
1243
132108
102134
IETRIR1]

127108}
b ERITY
159538
657908
334 1)
1648122
19336l

2494013
H 317"
8260
swhel

hll2s

234564

1%4005%4

5212
106599
821852

isrvia
1009118
b1 RRY
16, &7

WH-pon-iirban

Shiwlding)

Tevrmatrial

9.2
1%.2
.1
9.2
9.2

14.6
14.4
14.6
14.4
14.8
14.6
14.6

9.2
29.2
29.2

7.3
2t.7
4.

(meteran) towwle
TANSAS
1 1.1
258 1.
281 28 .1
39) 29 .0
e 2%.)
TENTULLY
isn 21.2
112 1.2
t2 2] 28.12
117 .6
[EYY 27.8
tos 26 .9
11 33 28.1
LUGISIANA
17 6.2
9 6.1
[ ] 6.1
% .2
H H |
[ ¥} 6.5
b1 6.2
NA MR
(Y] 24.5%
[} } I |
120 18.9
MANTYLAND
[ 26.1
L1 26 .4
10 26.2
1o 7.2

CPaCosnial Flaln

NiP=dol Cosutal Plain

29.2

Yotwml

Aversge Duse Equivsientis tron Testrestrlal asand Cosmic Redlation (Conlinned)
(Cotrectied far

Population Bese
Equivalent
{person-tsn)

$6.9
37.1
$7.1
38.2
8.9

4.9
56.4
57.)
54.1
36 .2
41.)
37-3

40.8
40.7
46.7
AD -8
40.6
4.1
40.8

5.6
55.)
$6.1

3.0
4.0
40-3
6.4

irsio
1)
7566
17584
#8115

LT
3609
914}
36959
388
4813
110783

10166
Jise
3see
1695

39089
%630

2131

Is22
5892
461

8908
49454
ISR N
41166

BT-Y



Table A-2.

toratton

BUSTON MaA
BROCKTON HA
FALL BRIV MA-R1
FITCH-LED MA
LAM-MAVER WHA-Nu
LoweELL Ma

NEW BEDFORD '.a
PITTSFIELE MA
FROTDENCE Na-RI
SERNGFLD NA-CT
WORCESTER HA
MASS NE

ANN ARBOR NI
BAY CRIY ki
DETROIT M1
FLINT M}

LED Rarins mi
JACRSON n]
EALAMAZOO NI
LANSING M)
HUSKECOR ML
SAGINAY m)

SU BEMD MI-IN
TULEBU NE-OH
MICRICAN WU

bULVTH Lin-M)
FARC HOOR HN-ND
LA CEOSSE HM-MI
MINN-ST PAVL MM
ROCHALSTER MM
MiINNESOTA MU

Average Buse tquivaleate tram Tertestrilasl sand Conmic RNadlatleon {(Conlianed)
(Cosvected for Shielding)

(R R L]
Populaition

263%25%7%
(LY I XY
123491

Taus)d
182438
18271
133ea]
“2al?
5974
LR11 RS}
28741408
1354974

178805
12 100 3
3970584
jiouze
332703
11
15208)
2219518
15116
147552
23424
118l
3216240

1056 )9
32028
3142
1Jo442)
56604
19%03121%

Ni-pow-Urban

tlevet lonm
{metlege}

40
12
134
20
Y

ey
L
6
14
150

268
(1T}
18
Fa1}
11 1
i8]
130
1%)
191
151
214
179
249

196
T4
198
248
w2
428

Chelicastal Flatn

Dose Lquivaiewt (srem/y)

Cosmic

HASSACHOBETTS

2s.1
26.)
6.1
11.0
1.2
¥s.2
6.1
18 .3
16.2
6.2
7.0
.t

RICUICAN

8.0
27.1)
27.)
17-6
.}
1.1
2.1
17.9
17.4
11.)
17.6
n.)
7.8

NINNESUSA

27.)
.0
27.4
7.8
8.1
9.1

MCr~Kot Caoastal Platn

Tettoslirial

19.2
19.2
9.2
9.2
9.2
2%.2
2.2
17.9
6.8
5.6
14.0
1%.2

7.2
2%.1
2% .2
9.2
9.2
1.2
2%.2
9.2
3.2
29.2
9.2
29.2
2%.2

1%.1
29.2
9.2
0.0
19.2
29.2

Total

353.)
3.3
$5.3
6.2
35.4
5.4
35.1
46.2
$3.0
SL.8
6.0
36.3

6.5
37.2
S6.6
L7.8
37 .4
58.5%

fopuiation bose
Equivalent
{petsun-rem)

L46edB
8240
8130
438)

10100
1019
1384
2902
bERT
13635
15600
Te24)

L7 {]]
4412
224374
186742
13939
4502
$648
11091
5980
8336
(B3 1]
610
183 e

2
1832
172
8idad
1250
111287

6T-¥



Table A-1.

Locatlian

SILOXKT -CULF W3
JACKSOR NS
MEMPHIS NS-TH
NISS'irPt Nu-CP

CULUNBIA NO
KANSAS CT MOU-KS
ST JOSEPN BHO-KS
ST LOVIES NO-1L
SPRINGFIELD MO
HISSOURL MO CP
HESSOURL M- NCP

BILLINGE BT
GREAT FALLS NI
HONTAKA RN

LINCOLN NE
OHAHA ME-TA
SI0UE CY RE-14
NESRASEA MU

LAS VEGAS uv
REHO AV
BEVADA WU

LAY MAVER wM-N&
MANCHESTER B
HASHUA NH

HEM uAM? WD

HU=-MHun Wrbaw

197
Popuiation

121601
[§ 71T

2311
1496120

5920t
151579
15%40
1568468
Fr1de0
149909
19509136

Ti1%7
rosus
332107

153443
416929

1920
895499

)b Bt
99487
132370

11842
35140
%61
363718

Elevatiova

{Cetrecied for Shitaldiag)

{seteru)

"
84
[ 1]

123
129
159
143
19e
107
269

51
1015
1973

151
117
138
489

819
1171
1191

v
5%
L1 )
247

C¥e-Coantal Plein

Average Duse fquivalents {ram Terrestrial and Coamic Radiation {(Continued)

Dose tquivalent (mzem/y)

ropulativa Dose
fquivaleay

Coamic Yerremitlal Total {pecoon-rem)
MISSISSIFC]
2.1 14.8 40.7 §945
.7 14.8 41.2 1840
6.4 4.6 41.2 111 ]
6.4 4.4 41.2 18110
nissovn]
27.6 9.2 56.8 1368
.7 2%.1 54.9 427128
11.9% 9.2 57.1 43135
27.0 19.12 Sh.2 asisl
9.0 1%.2 58.2 Tos1l
24.8 t4.6 4t .4 Ul
280 29.2 5.2 10511
NOMNTANA
1§.9% 9.1 as.l 4501
35.F 9.1 &4 .9 (110 ]
6.6 9.2 65.8 Yells
NEBRASKA .
in.b 29.2 s7.8 84z
8.4 2%.1 $7.% 24566
28.5 29.2 372 457
9.8 29.1 59 .0 3528139
RELYADA
1.1 12.7 43.8 11701 31
&1.5 9.2 10.7 1048
41.9 9.2 73 .1 J0832
NEM HAMPSUIRE
6.2 29.2 $5.4 988
6.4 9.2 3%.8 3289
26.4 9.1 $5.% Vias
7.8 %.1 3200

56.8

NEF=Not Coastal Flasla

0Z~v¥



Table A4-2.

Location

ALLEN-BETHNI-PA
ATLANTIC CY N
NEW YURK M1-RY
FHILAREL WI-FA
TRENTOR NJ-PA
VEIRELAND W)

Wi LHINCTN MJ-DE
N JERSEY WU-CP
® JEXSEY NU-NCP

ALSUYUERYUE N
HEW HEXICO KU

ALBANY MY
BINCHAMFTUN MY
BUFFALO NY

HEW YORK NY
ROCHESTER NY
SYRACUSE MY
UTICA ROME NT
MEW YURK MU

ASMEVILLE NC
CHARLOTTE HC
BURMAHK RC
FAYETTEVILLE NC
HIGH POINT HC
GREENSBORO NC
RALEICH 6C
WILHINCTON HC
WINSTOH SAL HC
B CAROL WU-CPF
M CARGL NU-MNCP

HUu~Hou-Hrban

Avetage Dose Equivsients from Tersestclial and Cosmic Badiatlion {(Continued)

(Corrected for Shieldiagd

Bose Lyuivalent (mrem/y)

Fopulation Dase
Egquivalent
(peisca-rem)

1970 (tlevat ioa e e e m e e
togulatfon (metuza) Coamtc Terresteinl Total
MEM JERSEY
2%201 T4 16-4 2%.2 35.8
134016 3 l6.1 4.0 40.7
4817288 9 6.1 29.2 33.)
THAO4ES i 6.1 jo.& 36.3
4261) 131 26.1 26.8 32.9
13579 5 6.1 4.8 4.7
215393 Al 16.1 23.1 49.5
kIS L ¥] [ 3} 16 .3 4.4 41.0
Fiul ta U 6.7 19.2 35.8
HEW HEXICO
297401 L3 44.] 44.% &0.8
Tiasis [N 13 6.} 2%.2 1%.%
NEW YoRX
86525 & 281 is.i 42.1
ieT2248 64 27.% 19.2 57.1
1086594 178 1.3 9.2 56.53
11369578 * 26.1 19.2 55%.3
01364 157 2.4 9.1 6.3
1161069 122 26.% 9.2 56.1
180359 (1Y 6.9 19.2 56.10
1971 dhe2 (£ 3] 17.12 19.2 56 .4

HORTH CARULINA

11631 o715 3.6 19.2 u.B
279530 120 27.6 19.2 5¢ .8
100764 126 26.9 19.2 56.1
1etdlo 52 2.4 14.6 41.0

9315472 47 ta.1 19.2 57.3
152252 156 17.% 19.2 57.1
152269 111 26.8 19.2 56.0

sT649% 15 26 .1 14.6 44,7
142584 2462 1.9 9.2 57.1

e4290 3u 20-2 14.6 40 .8
8206724 87 768.8 19.12 2.9

CP=Cuasstal Flain NUP=Nat Cusstal ¢laikm

1405
3448
2alade
L2084
12845
sy
1ued
E5175
40117

HEIRL
34241

10506

332
61366
28593
bRI1 T
21091
o118
224041

4407
158713
96%3
[TRL]
5360
111
8526
1148
814)
58928
140624

1i-v



Yable A-2. Averager Duse Equivalents lraoe Terscetrial and Cosmic Radiation (Continued)

(Corsected tor Shieldiag)

Bose Equivalent {mrien/y)

fPopulatlion Doase

ivio Elevatlon e e Equlvalent
Locativan Paopulation (aetera) Cusmlc Tesvrwestrial Total {persva-rem}
NURTH DAKDTA
FARG MOUR ND-RM $342¢ 214 8.0 29.2 51.2 16%4
N BAKUTA NU 56414 bk 0.1 9.2 5% .2 33429
2452 O
AKRON 14 42175 113 PLI ) 1%.2 57.5 JI2e
CANTUN O 244279 S 8.4 9.2 57 & 14068
CINCEHNAT] ON $i3%36 fEE 1.2 1%.3 46.5 (Y332
CLEVELAND ou 1939880 201} 27.5 9.2 56.7 111107
CoLUNBUS Ui 1900139 238 21.1 6.8 54.6 41048
DAYTUN O 685942 211 21.7 26 .8 54 .5 37 a4
HAHILTUN OH $u912 184 27.% 29.2 56.% 5138
HUNT OH-KY-WY 29250 172 21.2 9.1 56.4 IT$1!
LinaA ol Juzys 268 8.0 30.4 58 .4 4103
LOR-ELYREA uH 192263 i8S 1.3 29.2 56.% 10858
HANSFIELD o 17599 35k 26.6 9.2 51.8 4486
SPRINGFIELD oM 916%) 29% 28.2 9.2 37.4 5173
STEUBENVL OM-NV 48262 218 276 6.7 5.3 Yoo
TOLERO 08 479928 119 7.9 29.2 56.5 168481
MHEELING GH-WY 312239 198 27.4 &4.1 H.s 2l06
YUUNGETOUN on 395540 258 7.9 26.1 54.0 21 35%
GHIU WY 4009643 244 27.8 5.2 51.0 218410
OKLAWOMA
FT SMITH OK-AR 2098 132 271.0 9.2 56.2 118
LANTON ok 95687 .6 28.3 9.1 $7.7 3522
UKLAHOMA CY uk 979788 168 8.8 9.2 58.0 3662
TULSA OK 371499 21 1.2 9.1 $6.8 21115
OXLAHUMA BU-CP B80T 117 7.0 k. 41.8 2861
OKLAHOHA NU-RCP 1461374 461 19.86 29.12 S8 .8 BLbBE
UKELON
EUCERE oR 139255 E29 26.9 29.12 56.1 7814
FURTLAND QR-MA 151756 23 6.2 29.2 $5.4 41635
SALEN OR s3ust 7 26.1 9.2 55.5 36l
uMECDR MU 10731 124 8.4 29.2 57.6 61179

Nit=hom -y ban CP=Cuastal Plaln NiE=Not Cosstal Plaila

(A4



VYable A 2.

Locstiow

ALLEH-BETH PA
ALTOUNA PA
ERIE Fa
HARRISBURG Pa
JUHNSTUNN FA
LANCASTER PA
FUILADEL PA-N)
FITYSBURG FPA
KEADENG P&
SCRANTUR Fa
TREHTOMN FPA-M)
WELXES BARUE FaA
YORE PA

PENN WU

FALL &1V Ri-MA
PROUTDENCE RI1-HA
RUGOE 1D WU

AULUSTA SC-CA
CHARLESTOR SC
COLUNBEA B¢
GREERVILLE SC
5 CANUL NU-CP
S CANUL NU-NCP

SIoly CY SDh-14
SIOUX FALLS Sb
S BAKOTA HU

CHATTA TH-LA
KHOAVILLE ¥N
HEHPHIS TN
HASHVILLE TH
TENN NU-C¥
TEHN WU - NCE

HY <Non-Urbon

Average

Bose Equivalencs

(Currected fou

1y Elavatlon
Populatlen {(metere)
iR1 B3Y Y )8
Bi795 a0
17526) 209
140751 i
J6l40 el
117097 1us
311F028 14
1846047 132
16791312 [1]
204203 i1
31e7% 11
212830 195
123108 11}
4871910 219
15901 2
119337 24
204485 (1}
12148 [T
228149 3
240701 19
57011 294
algs)d 3w
1122257 a9
B0 31b
Tslie 425
Squ2sl 603
194613) U6
390502 27
635045 g4
hhBak4 137
556804 91
1878212 in
CP-tCaantal Flala

lrom Terrestirtal and Coswmic Radiation {Contlnued)

Cosmic

6.0
0.7
FE
26 .9
6.7
6.8
6.
7.2
6.6
1.6
6.1
1.4
6.8
1.1

RHuDE 150LAND

Th.l
261
16.3

SOUUTH CAROLINA

6.}
6.1
6.4
8.2
26.2
1.5

SOUTH BAEUTA

8.5
19.)
3u.9

TERHESSEE

21.5
28 .0
6.6
1.0
26.17
28.1

HWEP=Hut Coastal Plaiwm

Shieldtng)

Bose Equivalent (mrem/fy)

9.2
29.3
9.2
9.2
9.2
2.2
7.2
3.1
2%.2
9.2
6.8
19.2
19.2
14.6

9.2
6.6
9.2

7.4
14.6
41.7
14.6
14.6
19.3

29.2
19.2
1%.12

9
bt ]
16,6
19.2
V.0
1%.2

Tercentrial

TPENRSYLVARTA

Total

55.8
57.9
56.1
56 .0
57.9
56 .0
53.3
61.0
55.08
36 .8
52.9
56.4
56.0
42.)

55,3
3.0
35.6

53.7
40.17
ju.3
41.8
40.8
6.7

57.7
58.4
60.1

56.7
66 .4
4.2
36.2
41.1
57.9%

fopulation Duse
Equivalent
{pecson-cem)

1886)
4735
9918

E348D
3547
6% 54

174778
112554
8167

11338
137113

11612
1.5 1

105885

879
3n6l1
113128

1192
9285
16996
6718
13441
63637

30
4192
35462

11032
12648
269%)
23492
22974
108039



Table A-2. A:vtage buwe Equlivalents from Terrestrial and Coumlc Radiatlion {Coantinued)
{Carrected for Shielblding)

Dose Equivalent (mtea/y} Population Doue
1L ] Elevat fon e Equivuleut
Lacatfum Fopulatlon {metcrs) Caonnlc Terrestrinml Totsl {(perscvm-rew}
TEXAS
ABNILENE TX S0us2) 930 10.2 29.2 39.4 )78
AHARLILLO TX 127040 1t20 7.3 29 .2 66.% 844l
ANSTIN TX 16449Y ibe 7.2 4.6 1.8 L1058
BEAUNUGNT TX 116330 ? 26.1 14.6 40.7 4713
WROWESVILLE TX 526217 13 6.0 14.% 40.7 114)
BRYAN TX 31143 1o 16.8 14.6 &1.4 I3 ¥ 24
CHRPUS CHRIS TX 252820 11 6.1 14.6 40.7 8663
DaLLAS TX 11)8e84 136 7.1 4.6 41.7 55852
EL PASO TIX IFe 1147 31y 29.2 66.9 21563
FT WORTH TX Gle944 204 7.5 29.2 56.7 1BI61
CALVESTON TX oldu9 [ 6.1 12.8 3.7 139
HARLINGEN TX 50469 1t 6.1 14.6 40.7 1054
HOUSTON TX ko7786) 17 26.2 12.6 38.0 63039
LAREDG TX TO197 128 6.9 14 .8 41.% 1915
LYUBBUCK TIX F501 3y U8 315.% 2%9.2 64.b 9691
HCALLEN TX 9141 129 6.9 14 .46 £1.5% 3185
MIDLAMD TX s03 N 84! i1.6 29.2 6.7 1768
GHESSA TR BLbaS a8l 314.90 9.2 6).2 5152
PT ARTHUR TX Flb6474é ) 6.1 4.6 40.7 4735
SAR AMGELO TX [ 311 1] 36D 30.5 29.2 59.7 J8E4
SAN ANTICNIO TX 172513 214 171.4& 14.6 42.1 32559
SIERHAN TX 53343 219 17.6 14.6 42.2 1335
TERARKANA TX -AR iss8a o2 6.7 1.6 &1.] 1925
TEXAS CITY F1 24054 L] 6.1 .8 40.2 3459
TYLEK T2 53781 b6 1.2 14.6 &).8 1499
WACO TX 1188413 [ 311 6.9 14.86 £1.5 4936
HWICHITA FALL TX 97564 88 8.1 9.2 51.3 5992
TEXAS NU-CP 1972390 fe 6.6 1§ .6 41.2 122326
TEXAS HU-NCP 1106995 18 32.12 29.2 6.4 80225
UTAM
OGUER UT 149227 D111 4.4 9.2 69.6 10420
FRuve Ut o110 13872 ‘1.4 9.2 ri.0 7192
SALT LAKE CY VT L19342 1298 40.2 19.2 6%.4 332546
UTAN WU 320094 1533 ih.8 29.2 4.0 24118
VERNGNT
VENNUNT NU Lagl 2 311 7.1 29.2 56.% 13122

HU=Hon~-Uc han GClh-tasutal Plakn HLP-Not Coastal Flaln

#T-v



Table A-2.

Average Dose Equivalents irom Terrestrial and Cousmic Radiation (Continued)
(Corrected for Shielding)

Locatfon

LYNCHBURG ¥aA
NEWPORT KEWS VA
NOBFOLK VA
PETERSBURC VA
RICHAOND VA
ROAROKE VA

WASH DC(VA)
VIRGINIA RU-CF
VERGINIA NU-HCF

FORTLAND WA-OR
SEATTLE WA
SPOKANE WA
TACOHA WA
WASHENGTON NU

CHARLESTON Wwv
RUNT WV-XY-OH
STEUBENVL WV-OH
WHEELIKG WV-0OR
WEST VA WU

APPLETON W1
DULUTH Wi-HN
GREEN BAY W[
KENOSHA Wl

I.A CRUSSE Wi-MN
BAD] SON WI
RILWAUKEE W1
DSHEOSH W1
RACINE W]
WISCONSIN HU

WYOMING NU

NU=Nun-Urban

Dose Equivalent (mrem/y)

Fopulation Dose

1970 Elevation R - o Equivalent
Pogulation (aeters) Cosmic Tercestrial Total (pervocn-rew)
TVIRGINTA h -

TuB42 198 7.4 9.2 $6.6 (YN
168261 b 6.1 12.5 38.6 10345
668259 h 6.1 12.5% 18.5 291759
100617 23 26.2 14 .86 40.8 4104
416561 46 6.4 14.6 40.9 17056
156621 289 28.1 2%.2 57 .3 6977
715841l 46 6.4 22.7 49.0 35082
556040 o 26.2 14.6 40.8 22109

1695448 370 28.8 29.2 58.0 98291
WASHINGTON
71110 23 26.2 29.2 55.4 4052
1238107 ia 26.3 2%.2 55.5 6B695
229620 jbo0 28.17 29.2 57.9 13292
3325121 Teé 26.6 29.2 5.7 185137
1535751 176 PRI 29.2 $6.5 Be706
WEST VIRGINEA
157662 183 27.1 9.2 56.5 asio

asol? 172 7.2 29.2 56.4 4798

17230 218 27.6 8.7 66.3 2469

60705 198 27.% 44,1 7.5 4343

1403623 (] 29.3 29.2 56.5 Bllle
WISLONSEN
129512 219 27.6 29.2 56.8 713%%

317113 186 27.3 29.2 56.5 1849
129105 [1.3V] i) 29.2 56.5 7293

84262 (3.3 213 29.2 56.5 4764

60231 198 27.4 29.2 56.6 Isio
205457 262 27.9 9.2 57.1 1173}

1252457 186 27.}% 29.2 56.5 T804
55480 229 21.1 29.2 56.9 J154
§17408 192 27.4 29.2 56.6 6643
2151288 295 28.2 29.2 57.4 114883
WYOMING
3iz4l6 1768 S0h.4 9.2 19.4 26446
Cl=tnastal Platin Kt Not Coastal Plaln

ST-V



appenain B

Lorrections to Ghb/SIL 72-1



Appendix B

Corractions to ORP/SID 72-1

Three errors were noted in the histograms of figure 13 of
Oakley's report (Oa72). One of these was misplacement of the
vertical axis for Rocky Flats-Denver (Fig l3q ). This axis was
misplaced one scale division to the left. The first noticeable
non~-zero readings should be in the range 2 to 4 microrems/hour, the
mode should be in the range 8-10 microrems/hour, and the arrow should
be located at 10.5 microrems/hour.

The other two errors were in the placement of the arrcws
indicating the mean values for Cincinnati, Ohioc, (Fig. l3m) and Los
Angeles, California (Fig l3y). For the convenience of the reader,
the location of the mean values for the 25 histograms of Figure 1] in
(Oa72) are given as Table B~l:

Table B-1

Average Terrestrial Dose Equivalent Values for Measured Sites (0a72)

microrems/ microrems/
Location hour Location hour
No. Yew England 5.33 Cincinnati, Ohio 4.05
So. New England 6.11 Chicago, I11. 5.18
Camden/Philadelphia 2.70 Minneapolis, Minn. 4.21
Fort Belvoir, Va./D.C. 4.12 Galveston, Texas 2.26
Norfolk, Va. 3.09 Rocky Flats-Denver, Colo. 10.23
Parr, S.C. 3.76 Albuquerque, ¥.M, 7.34
Sav. Xiv/Augusta, Ga. 3.89 Carlsbad N.M. 2.93
Cape Kennedy-

Orlando, Fla. 1.51 NRIS-Idaho Falls, Idaho 6.35

Ga. Nuclear lab~-
Aclanta, Ga. 6.61 Las Vegas, Nevada 5.35
Cak Ridge, Pa. 5.95 Hanford- Richland, Wash. 5.87
Pitrsburgh, Pa. 5.48 San Franciso, Calif. 4.78
C-.aunbus, Chio 5.78 Arguello~Sanca 3arbara, Calif. 5.44
Los Angeles, Calif. 6.00
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