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Based on the reasoning outlined below, 1t 1is concluded that
radiation exposure to the public from activities at the FMPC

during 1972 did not exceed one percent of AEC radiation protec-
(1)

tion standards. Intakes of uranium from water, food, and air

are considered as the only potential sources of exposure.

Water. Permissible intake for natural uranium in water,

for persons living at the plant boundary, 1s 2 x 107 uCi/ml.(l)

This 1limit applies to soluble or insoluble uranlum.

The daily water intake for the ICRP standard man 1s 2200 m&/

day.(2)

Therefore, the total dally uranium intake permltted 1s
44,000 picocuries per day:
(2200 m&/day) (2 x 1072 uCi/me) = 4400 x 107° uCi/day

= 44,000 pCi/day

Using the AECM=-0524 definition of a curie of uranium, an
intake of 44,000 pCi/day corresponds to 0.13 grams of uranium:

5

(44,000 pCi/day) (4.49 dpm/p Ci) _ 1.3 x 10° ug U

1.5 dpm/ug

= 0.13 grams U
As shown in Table 3 of this Report, the average concen-
tration of uranium added to the Miami River was less than one
microgram per liter (Q0.00I mg/%). If a boundary resident used
water from the Miami River he would have a daily intake of less

than 2.2 micrograms:
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(<0.001 mg/%) (2.2%) = <0.70022 mg U
= <2.2 ug U
This quantity of uranium is less than 0.901% of the permissible

daily intake:

2.2 ug U (intake)
1.3 x 105 pg U (permitted)

(100%) = <0.001%

Food. If a local resident raises his own vegetables 1t is
possible for those crops to contaln some uranium from FMPC opera-
tions. The concentration of uranium normally present in vege-
tables 1is about 0.1 micrograﬁs per gram of ash.(3) If we assume
an ash content of 10% the uranium content on a wet basis would
be 0.01 pg/g. Furthermore, assume that FMPC activities raise
the concentration by tenfold, to 0.1 ug/g, and that a boundary
resident consumes two pounds of such vegetables per day. His
uranium intake would be 91 micrograms per day:

(0.1 ug U/g) (453.6 ug/lb) (2 1lb/day) = 91 ug U/day

This amount of uranium is 0.007% of the intake permitted in

drinking water:

1 ug " (100%) = 0.07%
1.3 x 10° ug

A less conservative estimate 1s obtained by considering the.
average daily intake of uranium. Based on analyses of baslc

foods, it has been estimated that the average person‘has a dally

(3)

intake of <2 ug of uranium from all sources. If we assume
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that FMPC activities have caused a 100-fold increase due to soil
contamination, our boundary resident would have a dally intake
of 200 ug U from his home-grown vegetables. Thils amounts to

0.15% of the intake permitted from drinking water:

200 “85 (100%) = 0.15%
1.3 x 10° ug

Alr. As shown in Table 1 of this Environmental Monitoring
Report, the highest average concentration of uranium in air was
at boundary sampling station No. 3. The average was 0.4% of

the standard given in AECM-0524.

Maximum Potential Exposure. The total estimated maximum
potential exposure to a:local resident living Jjust within the

plant boundary is less than one percent of the AECM-0524 standards

% of
Source Standard
Water <0.001%
Food 0.15
Air 0.4
0.55.

Maximum Dose To An. Individual. Since the nearest resident

to boundary station No. 3 lives about 1000 feet away, it is
reasonable to expect that the resident's actual intake of uranium

was less than the amount indicated by air samples from that
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station. If he drank water from the river and ate the same
vegetables described above, his exposure would be less than 0.55%

of the relevant AECM-0524 dose standards.

Maximum Dose To A Population Group. In addition to provid-

ing limits for boundary residents, AECM-0524 also stipulates that
the 1limits must be reduced by a factor of ;hree when applied to

a suitable.sample of the exposed population. The community of
Ross, Ohio, is located about 2.5 miles from the center of the
FMPC production area. If these residehts qualify as a sultable
sample of the exposed population, thelr airborne uranium expo-
sure limit should be one-third of the limit used in Table'l of
this report, or 0.7 x-lO_lu uCi/mf. Boundary Station No. 2 is
the nearest station to Ross. During 1972, the average airborne

uranium concentration at this station was 0.6 x 10"12

This is 0.86% of 0.7 x lO_lu uCi/mf. The actual concentration

uCi/mf.

in Ross would have been much lower since the 2.5 miles between
FMPC and Ross 1s about six times the distance from the production
area center to the boundary sampling station. At this distance
we conservatively assume a reduction to one-fourth of the boundary

concentration, or 0.22% of the applicable limit.

Exposure due to uranium in home-grown foods would be less for
these urban residents than for farm residents along the plant

boundary. If we assume that a Ross resident buys about one-half
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of his produce from the boundary resident, then.we can assume an
intake of 100 ug U per day. Since this group has a lower permis-
sible. intake,. this quantity of uranium amounts to 0.23% of .the

standard: .

100 ug/day:

_ A G . (100%) = 0.23%
(1/3)(1.3-x 10” ug/day)

This community is - upstream on-the Miami. River from the FMPC
outfall and there would be ne contribution to their uranium in-
take from drinking water.. Therefore,'this groups' exposure

would also be less than one percent of‘the-applicable standard. -

% of
Source - Standard
Water <0.001
Food - 0.23
Air = 0.22 -

0.15

50—Mile-Man+Rem.Valué. An_esfimated 2.5 million people live”

within<é-50emile'radius of. the FMPC. »Airborne-uranium-is the
on;y~expd§ure source which might be of any importance for this-.

group.

.TheawholeQbody exposure dose . limit given for this .group in

AECM-0524 1is 0.15.rems per year. .In assessing. whole-body expo-

sures, the applicable limit- for airborne urahium is 1 x‘lO-lO uci/

ml.(u) The average concentration found at the FMPC boundary,



‘iii"‘]llr'-1l\“1Iil‘“ll-‘ Jlll‘”lllr‘ii-r‘ﬂlll“’ill dh #h W A B m .

-6-

calculated from data in Table 1 of this Report, was 0.67 x 10-14

uCi/mg. It appears reasonable, and conservative, to assume that
the average concentration throughout the entire 50-mile radius
would be no more than 1% of the boundary line concentration, or
0.67 x 10'16 uCi/mg. On this basis, the exposure within this

50-mile radius caused by airborne uranium from the FMPC would

be less than 2 man-rem:

0.67 x 1016
1 x 10°19

uCi/mi
uCi/me

(0.15 rem) (2.5 x-lO6 people) = 1.7 man-rem
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