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Table 2 (continued)

Air-Submersion*, ** All Miami, FL Skin Total Body
isotopes mrem mrem
listed 2.1(-3) 6.8(-4)
under
inhalation

T 8.0¢42) = 8.0 x 102

* We assumed that the submersion doses would be the same for all age groups.

%k

The doses for air inhalation and submersion are gross dose (no background subtracted).

for specific isotopes are not available.

Background levels



10® = conversion factor (lbs/Mlbs)

3 = summation index for state (51 states; including
all states and D.C.)

i = summation index for age group (4 age groups)
m = summation index for food group (2 food groups)
Cj = integrated net milk concentration for state

corrected to sample collection date, pCi-d/t

MCs = total fluid milk and fluid milk products consumed
in state during integration period
(Mlbs. consumed or committed for consumption)

f, = fraction of milk used for food group m
(dimensionless)

f; = fraction of total milk consumption used by age
group i (dimensionless)

DCF; = ingestion dose commitment factor for age group i

(man-rads committed/pCi !3!I ingested)

Ar = !3'I radioactive decay constant (d~!)

tp, = time between sample collection and consumption (d)

43 = days in period of integration

p = milk density (lbs/Z)
State milk concentrations

The pasteurized milk portion of the ERAMS network
includes 63 sampling locations within the United States.
There is at least one sampling location in each state
and the District of Columbia. 1In general !'3!I concen-
trations in milk were available for one or more samples
per week for each of the 63 U. S. locations. The data

For population dose calculations where the collective dose

to a large group of people is desired, the units on the dose
commitment factor are defined as man-rad/pCi '®!'I ingested.
The man-rad dose actually results from the group of persons
collectively consuming all the milk represented in the term
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for each location were corrected for background,
plotted, extrapolated and integrated as described
earlier to estimate an integrated concentration (Cs)
for each location (see Appendix C). For states wigh
only one sampling location, the integrated milk con-
centration for that location was used as the value of
Cy for the entire state. For states with more than
one sampling location, an arithmetic average of the
data for each location was used for C;.* There is a
limitation in the accuracy of these calculations since
it was assumed that one, or at most three, milk sam-
pling locations were representative of an entire state.
Obviously, the accuracy could be improved by substan-
tially expanding the milk sampling network to include
several locations and wider geographical coverage in
each state. However, while this may be the largest
uncertainty in these calculations a substantial ex-
pansion of the ERAMS sampling network would signifi-
cantly increase the cost of the program. The use of
a single sampling location to represent milk consumed
in each state is supported by the following:

(1) The milk samples are a weighted composite
of milk from each major milk processor
supplying an area. The samples are repre-
sentative of locally consumed milk whether
the processor obtained it from local or
remote supplies.

(2) Many processors supply the smaller cities
and towns in a state as well as the metro-
politan areas where these milk samples were
taken.

The integrated milk concentrations for each state are
shown in Figure 18.

State milk products consumption

The total U. S. milk production of 13,434 million
pounds for the integration period was obtained by using
the U. S. Department of Agriculture (USDA) milk pro-
duction rate data for October 1976 (6) for the entire

* For New York State, the data for New York City were given
increased weighting based on population (see Appendix c).
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Figure 18. Integrated milk concentration of iodine-131 (pCi-d/2) by State, for
the period October 1 - November 12, 1976.



integration period of October 1 through November 12
(see Appendix C). It was assumed that the entire
domestic milk production would be consumed within the
U. S. The milk consumption within individual states
was estimated by taking the ratio of total state popu-
lation to total U. s. population (7) and multiplying
by the estimated milk production for the U. S. (see
Appendix C). These assumptions were discussed with
USDA personnel who agreed that they are reasonable
(8). The estimated milk consumption for each state
is shown in Figure 19.

Milk usage

The fraction of the total milk consumption going
into different dairy products was estimated using USDA
milk utilization data for 1975 (9). After discussions
with USDA dairy personnel (8) regarding the time between
marketing and consumption of various dairy products, it
was decided to establish two food groups (described
further in Appendix C) as follows:

Food Group 1: 1Includes butter, ice cream, cheese,
canned and condensed milk, dry milk, and other manu-
factured products. Fraction of total U. S. milk con-
sumption (f;) equals 0.52. Marketing-to-consumption
time (tp) equals 30 4.

Food Group 2: 1Includes fluid milk products, cot-
tage cheese and residual milk. Fraction of total U. S.
milk consumption (fy) equals 0.48. Marketing-to-
consumption time (tp) equals 1 4.

Age dependent milk consumption

The NRC Regulatory Guide 1.109 age groups dis-
cussed previously were used for the population dose
calculations. U. S. age-dependent population data for
1968 and 1969 (10) were used to estimate the fraction
of the population in each age group (Table 3). Using
Equation 4, age-dependent per capita milk consumption
data (Ri' Table 3) from ICRP #23 (3) were combined
with the age-dependent population fractions (A{ Table
3) to obtain the fractional milk consumption, f;, for
each age group in the U. S. population (see Appendix C).

52



18}

Wa ne
2 " ND MN ’3&"‘“ W
op 10 45 4| = N
Wi W L
. 4 " S0 o - " ® G
- " “ o8 )
A m o 1A PA ']%% ) %&'\‘a
ur " 186 I n | of : QR
" R —( m | W] ¥ AN
n iy
I ] Ks kY W
20 & m 1 1
Az N
M OK - ™ %0 =
16 b 05
LA
752 U0 fL
HAWAII B2 468
ALASKA 2
Figure 19.

Estimated milk consumption (million pounds) by State, for the period
October 1 - November 12, 1976.
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Table 3.

and milk consumption distribution for the U.

Age distribution, absolute milk consumption

S. population

Reference Man Milk

Milk Consumption

Age Group Age Distribution Consumption (3) Distribution Fractions
Fractions “&/a) fi
Ay Ry
Infant (0-1 y) 0.02 0.72 0.04
Child (1-12 y) 0.21 0.46 0.33
Teenager (12-18 y) 0.12 0.38 0.15
Adult (18 + y) 0.65 0.22 0.48




(Eq. 4)

where:

A; = age distribution fraction for age
group i (dimensionless)

R; = reference man milk consumption rate
for age group i (£/4).

Other data

The food group fractions (fy) were applied to
all states and all age groups and the age group
fractions (fj) were applied to all states and to both
food groups. In reality, fp is probably a function of
state and age group and fj is probably a function of
state and food group. Information was not readily
available to define f and fj as functions of these
quantities and, considering other uncertainties in the
calculation, it is believed that this interaction is
not significant.

The age-dependent dose commitment factors for
'3'T (DCFj) given by Kereiakes, et al. (4) (Table 1)
were used. The radiological half-life for !3!71 is
8.05 d which yields a radioactive decay constant, ..,
of 0.086/d. A milk density of 2.3 lbs/£ (l1) was used.

Caleulated dose

Using the methods, equation, and data discussed,
the thyroid population doses were calculated for each
State as shown in Figure 20. The total thyroid dose
to the U. S. population is calculated to be 67,850 man-
rad which is rounded to 68,000 man-rad.
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Figure 20. Population thyroid dose (man-rad) by State, for the period October 1 -
November 12, 1976.



10.

HEALTH EFFECTS ASSESSMENT

EPA Policy Statement on
Relationship Between Radiation Dose and Effect

The need to assess environmental radiation impacts
in terms of health effects has led EPA to establish a
policy for relating radiation dose to health effects.
The following policy statement was published in the
Federal Register on July 9, 1976 (12):

"The actions taken by the Environmental Protection
Agency to protect public health and the environment re-
quire that the impacts of contaminants in the environ-
ment or released into the environment be prudently
examined. When these contaminants are radioactive mate-
rials and ionizing radiation, the most important impacts
are those ultimately affecting human health. Therefore,
the Agency believes that the public interest is best
served by the Agency providing its best scientific esti-
mates of such impacts in terms of potential ill health.

"To provide such estimates, it is necessary that
judgments be made which relate the presence of ionizing
radiation or radioactive materials in the environment,
i.e., potential exposure, to the intake of radioactive
materials in the body, to the absorption of energy from
the ionizing radiation of different qualities, and
finally to the potential effects on human health. In
many situations, the levels of ionizing radiation or
radioactive materials in the environment may be measured
directly, but the determination of resultant radiation
doses to humans and their susceptible tissues is gen-
erally derived from pathway and metabolic models and
calculations of energy absorbed. It is also necessary
to formulate the relationships between radiation dose
and effects; relationships derived primarily from
human epidemiological studies but also reflective of
extensive research utilizing animals and other bio-
logical systems.

"Although much is known about radiation dose-
effect relationships at high levels of dose, a great
deal of uncertainty exists when high level dose-effect
relationships are extrapolated to lower levels of dose,
particularly when given at low dose rates. These un-
certainties in the relationships between dose received
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and effect produced are recognized to relate, among
many factors, to differences in quality and type or
radiation, total dose, dose distribution, dose rate,
and radiosensitivity, including repair mechanisms,
sex, variations in age, organ, and state of health.
These factors involve complex mechanisms of inter-
action among biological, chemical, and physical sys-
tems, the study of which is part of the continuing
endeavor to acquire new scientific knowledge.

the United Nations Scientific Committee on the Effects
of Atomic Radiation (UNSCEAR), the National Academy of
Sciences (NAS), the International Commission on
Radiological Protection (ICRP), and the National

Council on Radiation Protection and Measurements (NCRP) ,
and have been used by the Agency in formulating a policy
on relationship between radiation dose and effect.

"It is the present policy of the Environmental
Protection Agency to assume a linear, nonthreshold

Oor standards. This policy is adopted in conformity
with the generally accepted assumption that there is

"In adopting this general policy, the Agency rec-
ognizes the inherent uncertainties that exist in esti~

eéxposure rates expected to be present in the environ-
ment due to human activities, and that at these levels,
the actual health impact will not be distinguishable
from natural occurrences of ill health, either sta-
tistically or in the forms of ill health present.

Also, at these very low levels, meaningful epidemio-
logical studies to Prove or disprove this relationship
are difficult, if not practically impossible, to con-
duct. However, whenever new information is forthcoming,
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this policy will be reviewed and updated as necessary.

"It is to be emphasized that this policy has been
established for the purpose of estimating the poten-
tial human health impact of Agency actions regarding
radiation protection, and that such estimates do not
necessarily constitute identifiable health conse-
quences. Further, the Agency implementation of this
policy to estimate potential human health effects pre-
Supposes the premise that, for the same dose, potential
radiation effects in other constituents of the biosphere
will be no greater. It is generally accepted that such
constituents are no more radiosensitive than humans.
The Agency believes the policy to be a prudent one.

"In estimating potential health effects, it is
important to recognize that the exposures to be usually
experienced by the public will be annual doses that are
small fractions of natural background radiation to at
most a few times this level. Within the United States,
the natural background radiation dose equivalent varies
geographically between 40 to 300 mrem per year. Over
such a relatively small range of dose, any deviations
from dose-effect linearity would not be expected to
significantly affect actions taken by the Agency, un-
less a dose-effect threshold exists.

"While the utilization of a linear, nonthreshold
relationship is useful as a generally applicable policy
for assessment of radiation effects, it is also EPA's
policy in specific situations to utilize the best
available detailed scientific knowledge in estimating
health impact when such information is available for
specific types of radiation, conditions of exposure,
and recipients of the eéxposure. In such situations,
estimates may or may not be based on the assumptions
of linearity and a nonthreshold dose. In any case,
the assumptions will be stated explicitly in any EPA
radiation protection actions.

"The linear hypothesis by itself precludes the
development of acceptable levels of risk based solely
on health considerations. Therefore, in establishing
radiation protection positions, the Agency will weigh
not only the health impact, but also social, economic,
and other considerations associated with the activities
addressed."
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Projected Health Effects for September Event

The health effects Projections used in this docu-
ment are those adopted by EPA. The current best esti-
mate for risk for thyroid health effects is 63 excess
thyroid cancer cases per 10°® man-rads to the U. s.
population occurring over the next 45 years (13,14).
More information relative to EPA's position on calcu-
lating health effects is given in Reference 15. Using
the risk estimate stated above, it is predicted that
4.3 excess thyroid cancer cases could occur in the
U. S. during the next 45 years due to the !°!T in milk
following the September event. This estimate of poten-
tial thyroid cancers is slightly higher than the ear-
lier estimate reported by EPA (14), which was based on
preliminary data. A comparison of these projected
health effects with the health effects due to sponta-
neous natural occurrence of thyroid cancer from all
causes lends perspective to these calculations. EPA
estimates that during the next 45 years, on the order
of 380,000 cases of thyroid cancer might be expected
in the United States from all causes (16). Thus the
projected thyroid health effects for the September
event are 88,000 times lower than for spontaneous
natural occurrences.
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DIScussroyn
——=201UN

E%ilosophy Regarding Caleulation
of Environmentqy Doses ang Effects

A traditiona] philosophy in the health Physics
Profession is to estimate high for calculating doses
and health effects ip order to develop conservative
Criterig for Protection of Public health and safety,
However, in recent years there hag been 5 movement
Within the Profession to establish 3 philosophy of
using the Conservative calculational approach for
radiation Protection, design, and criterja Setting
calculations but to Strive for realistic calcula-
tions when estimating doses ang health effects result-
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Review of Calculational Uncertainties
for Population Dose Calculations

For many of the parameters used in these dose
calculations, a range of values were reported in the
literature. Realistic values for parameters from
within the range of reported numbers have been chosen
instead of choosing the values which would lead to the
highest dose estimate.

Discussions of uncertainties in values chosen for
these parameters appear in Section 8. These parametric
uncertainties are summarized in the following dis-
cussion.

Laboratory data

The minimum detectable level (MDL) of !3!'I in milk
for the analytical procedures used at EERF is 10 pCi/Z&
at a 2-0 confidence level. However, in this report,
all of the available data were used for the dose calcu-
lations. Milk concentrations of !'%!'I below 10 pCi/%
were used, when they occurred, as best estimates of
the actual concentration. For reported concentrations
below 10 pCi/f the error may exceed the best estimate
concentration. At least two other methods are avail-
able for treating concentrations below 10 pCi/Z.

These are to assume all concentrations below 10 pCi/£
are zero or 10. It is estimated that if all concen-
trations below 10 pCi/f had been assumed to be zero,
the calculated population dose would have decreased

by 15 - 20 percent. It is estimated that if all con-
centrations below 10 pCi/£ had been assumed to be 10,
the calculated population dose would have increased

by 30 - 50 percent. It is believed that the best esti-
mate values, which are used in the calculations, are
preferable to either of these other methods since the
objective is to realistically estimate the dose. Use
of best estimate numbers keeps one from having to arbi-
trarily set concentrations below MDL to either 0 or 10
pCi/L.

In calculating net milk concentrations of !3!1,
background concentrations were established using ERAMS
data for August and September 1976. These two months
were chosen because they immediately preceeded the
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United States. However, 4 longer time pPeriod for
establishing backgroung would be Preferable ang EPA
intends to establish 3 more precise method for deter-
Mmining background for future calculations,

Sampling Locationg

State. These miilk Samples are COmposites of consumed

Dose commi tmen factors

The dose commitment factors for 1311 are age de-
nt

Pende and are those Tecommendegq by Kereiakes, et al.
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These factors are based on more recent thyroid uptake
fractions than many of the factors in the literature
and, for this reason, are believed to be most repre-
sentative of realistic conditions. These dose commit-
ment factors are less than a factor of two below other
dose commitment factors reported in the literature.

A generic discussion will lend perspective to the
uncertainties encountered in population dose calcula-
tions. The basic mechanism involved in calculating
population doses tends to minimize uncertainty when
realistic parameters are used. Much of the uncertainty
involved in calculating a dose to a particular indi-
vidual within a population occurs because of the range
of reported values for an individual. For example, one
5~year old may drink substantially more milk than
another. With realistic data from the literature on
consumption of milk by a large group of five-year olds,
a mean which is very representative of the group may
be obtained. The significant point is that uncertain-
ties are a smaller problem in population dose calcu-
lations than in individual dose calculations as long
as several values for each parameter are available from
the literature to consider in determining a realistic
value.

Doses Calculated by Other Agencies

The reports issued by the ERDA Health and Safety
Laboratory (HASL) (17) and by Battelle's Pacific
Northwest Laboratories (PNL) (18) have been reviewed.
In the HASL report, the calculated individual dose for
an infant drinking milk from a dairy in Chester, New
Jersey, with an integrated milk concentration of 1300
pCi-d/f is 15 mrad. Using the ERAMS integrated milk
concentration of 1245 pCi-d/f for the dairies supply-
ing Trenton, New Jersey, a dose of 12 mrad was calcu-
lated. The individual dose calculations of HASL and
EERF are in very good agreement. In the PNL report,

a maximum individual dose to a child's thyroid (at a
location in New Jersey) was calculated to be 220 mrem.
This is a factor of 18 higher than the 12 mrad we cal-
culated. It is believed that there are at least two
reasons causing the PNL dose estimates to be substan-
tially higher than the HASL and EERF dose estimates.
First, PNL started with grass concentration rather than
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milk Concentratiop, Generally there ig Conservatigm
in the factors used to Predict mjjk concentratjiop from
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TABLE A-1

RESULTS OF AIR SAMPLES COLLECTED IN RESPONSE TO THE NUCLEAR
TEST OF SEPTEMBER 26, 1976, BY THE PEOPLE'S REPUBLIC OF CHINA

October 1 - November 5

Number Number of Samples Maximum Lab. Gross Gamma Activity for Sample with
of with Lab. Gross Beta Measurement & Maximum Gross Beta Activity
Samples Beta Measurement Date Collected PCi/m?
Location Submitted > 1 pCi/m® pCi/m? lkﬁ:}?ICq”\ 1317 106-103g, 7_?§;r—NbrrwfﬁEBa
AK:Anchorage 13 0 .04 *
10/20/76
AL :Montgomery 24 0 .42 *
10/26/76
AR:Little Rock 14 0 .46 ’ *
b 10/25/76
N
AZ :Phoenix 10 1 1.11 0.7 0.1 0.7 0.2 0.2
10/15/76
CA:Berkeley 33 1 1.00 0.6 0.1 0.7 0.2 0.2
10/24/76
Los Angeles 25 1 1.52 1.1 0.1 1.7 0.4 0.3
10/26/76
CO:Denver 29 9 2.63 1.6 0.2 2.0 0.5 0.6
10/23/76
CT:Hartford 28 3 2.00 2.0 0.2 1.4 0.3 0.5
10/9/76
DC:Washington 19 2 1.50 0.7 0.1 0.6 0.2 0.3

10/8/76



TABLE A-1 -~ CONTINUED

Number Number of Samples Maximum Lap. Gross Gamma Activity for Sample witph

of with Lab. Gross Beta Measurement g Maximum Grogs Beta Activity
Samples Beta Measurement Date Collected PCi/m3
Location Submitted > 1 pCi/m? pCi/m?3 LT P31 vos-To3p. Szr-Nb  1eop,
DE:Wilmington 32 2 1.60 2.2 0.3 1.6 0.4 0.8
10/9/76
FL:Jacksonville 33 6 3.70 3.0 0.2 1.6 0.6 0.7
10/8/76
Miami 29 5 13.3 13.4 1.2 6.4 1.1 3.3
10/6/76
GA:Atlanta 16 4 8.40 6.2 0.5 2.4 1.0 1.6
a : | 10/6/76
w
HI:Honoluly 22 7 5.45 2.3 0.3 1.9 0.8 1.0
10/19/76
IA:Iowa City 21 0 0.40 *
10/13/76
ID:Boise 25 2 1.16 0.8 0.1 1.1 0.2 0.3
. 10/25/76
Idaho Faillsg 10 1 1.19 0.9 0.1 1.2 0.3 0.3
10/26/76
IL:Chicago 17 1 2.60 0.3 0.03 0.2 0.2 0.1
10/13/76
IN:Indianapolis 12 1 1.10 0.2 0.02 0.1 .06 .06

10/5/76



TABLE A-1 - CONTINUED

Number Number of Samples Maximum Lab. Gross Gamma Activity for Sample with
of with Lab. Gross Beta Measurement & Maximum Gross Beta Activity
Samples  Beta Measurement Date Collected PCi/m?
Location Submitted > 1 pCi/m3 pCi/m3 Thh=1b1cg 1317 106-103p, 357 r-Nb 140g,
KS:Topeka 26 0 0.60 *
10/14/76
KY:Frankfort 21 2 1.80 1.1 0.3 1.0 0.3 0.7
10/6/76
LA:New Orleans 10 0 0.31 *
10/21/76 :
MA:Lawrence 24 2 3.00 2.3 0.3 1.5 0.5 0.8
> 10/9/76 |
[~
ME:Augusta 11 0 0.50 *
10/8/76
MI:Lansing 21 1 2.50 2.5 0.2 0.8 0.3 0.5
10/5/76
MN:Minneapolis 17 0 0.44 *
11/2/76
MO:Jefferson City 25 0 0.66 *
10/14/76
MS:Jackson 27 0 0.79 *
10/25/76
MT:Helena 19 1 1.27 1.0 0.1 1.3 0.3 0.4

10/22/76



TABLE A-1 - CONTINUED

Number Number of Samples Maximum Lap. Gross Gamma Activity for Sample with
of with Lab. Gross Beta Measurement & Maximum Grogs Beta Activity
Samples Beta Measurement Date Collected PCi/m3

Location Submitted > 1 pCi/m?3 pCi/m? The=1u1e, Pl roe-Tosp. zr-np 1vop,
NC:Charlotte 25 0 0.70 *
10/5/76
Wilmington 21 1 1.06 0.8 0.1 0.6 0.2 0.2
10/8/76
ND:Bismarck 26 0 0.70 *
10/29/76
NE:Lincoln 25 0 0.53 o
> 11/2/76
1
u
NJ:Trenton 26 1 1.20 1.0 0.1 0.7 0.2 0.4
10/8/76
NM:Santa Fe 24 4 1.60 0.3 0.1 0.5 0.1 0.2
10/15/76
NY:Albany 15 0 0.80 *
10/7/76
Buffalo 21 1 1.20 0.8 0.1 0.6 0.1 0.2
10/6/76
Syracuse 26 1 1.10 1.0 0.1 0.6 0.2 0.3
10/7/76
NV:Las Vegas 23 5 2.55 1.5 0.2 1.8 0.4 0.6

10/22/76



LADLEI ATL — ULUINLLINVLYD

Number Number of Samples Maximum Lab. Gross Gamma Activity for Sample with
of with Lab. Gross Beta Measurement & Maximum Gross Beta Activity
Samples Beta Measurement Date Collected PCi/m’
Location Submitted > 1 pCi/m® pCi/m’ thizlsloe 1317 108-lo3p, 95, 14%8a
OH:Columbus 19 3 6.31 4.1 0.5 1.5 0.6 1.1
10/5/76
Painesville 20 3 3.70 2.1 0.4 1.5° 0.5 0.7
10/6/76
OK:Oklahoma City 19 1 1.19 0.7 0.1 0.7 0.3 0.1
10/22/76
OR:Portland 26 1] 0.47 *
> 10/22/76
o
PA:Pittsburgh 14 3 3.40 3.4 0.3 1.0 0.4 0.6
10/6/76
RI:Providence 15 1 1.00 1.9 0.2 1.7 0.4 0.7
10/8/76
SC:Columbia 26 5 5.02 4.2 0.4 1.4 0.5 0.9
10/5/76
SD:Pierre 24 0 0.99 *
11/1/76
TN:Nashville 23 1 1.81 1.5 0.1 0.5 0.2 0.3
10/5/76
TX: 24 5 1.44 1.2 0.1 1.9 0.3 0.5

E1l Paso

10/25/76



TABLE A-1 - CONTINUED

Number Number of Samples Maximum Lap. Gross Gamma Activity for Sample wictph
of with Lab. Gross Beta Measurement &
Samples Beta Measurement
Location

Maximum Gross Beta Activity
Date Collected PCi/m?
Submitted > 1 pCi/m? pCi/m3 Loe-lu1o, 131y 108-103p Sz r-Nb 140p,
VA:Lynchburg 20 4 2.50

1.8 0.2 0.7 0.3 0.5
10/7/76
Norfolk 26 1 2.00 1.9 0.2 1.1 0.3 0.5
10/8/76
WI:Madison 23 0 0.30 *
10/13/76
a
<

*Gamma analysisg performed



GAMMA RESULTS OF PRECIPITATION SAMPLES
CONTAINING SIGNIFICANT AMOUNTS OF RADIOACTIVITY

TABLE A-2

pCi/liter
Date
Location Collected L=, 141ce 131y 106=, 103py 137¢s ®5zr-Nb 14084
AL:Montgomery 10/7/76 24
10/18/76 374 456 3090 82 261
10/26/76 194 43 550 25 35
10/29/76 88 17 125 17
CO :Denver 10/18/76 226 116 159 45 62
>
& 10/25/76 35 62 25
CT:Hartford 10/6/76 835 37 263
10/7/76 836 49 281 247 344
10/20/76 176 116 101
FL:Jacksonville 10/8/76 186 148 275 36 125
10/16/76 31
10/27/76 111 20 236 21 21
11/2/76 61 28 112 21 16
Miami 10/10/76 59 17
10/19/76 159 48 184 19 97



TABLE A-2 - CONTINUED

PCi/liter

Date -

Location Collected W
FL:Miami 10/20/76 43 42

GA:Atlanta 10/7/76 177
IL:Chicago 10/19/76 71 58
MA:Lawrence 10/9/76 236 89 172 67 112
ND:Bismarck 10/18/76 386 67 307 i22 93
NJ:Trenton 10/4/76 298 160 916 82 342

z 10/10/76 39 237 12
10/20/76 654 602 129 193

10/21/76 112 227 47
10/25/76 73 714 17 168

10/26/76 52 273

PA:Harrisburg 10/4/76 3310 454 566 80 226 372
10/8/76 266 176 180 11 348
10/9/76 90 84 91 15 63



TABLE A-2 - CONTINUED

pCi/liter
Date
Location Collected L=, 1hlpg 1317 106—, 103g, 137¢cs 357 r—Nb 140p,
PA:Harrisburg 10/10/76 183 ' 125 77 87
10/20/76 389 90 230 68 139
10/21/76 24 16
SC:Columbia 10/7/76 428 137 196 44 89
o 10/19/76 273 116 204 93 127
- 10/21/77 175 45 41 62
10/26/76 166 172 146
VA:Lynchburg 10/4/76 100 20 18
10/11/76 105 52
10/18/76 74



TABLE A-3

Radionucli

de Concentration

Date e/liter 5 2-Sigma pCi/liter * 2-Sigma Counting Error (a)
Location Collected Counting Error 13764 1“’Ba 131y 90y 895y
AK:Palmer 10/05 1.46 = 12 5% 7 8+ 9 2+ 7
10/07 1.49 + ,12 b6 - 24 9 4+ 7
10/15 1.46 + .12 8 +7 8+ 9 5+ 7
11/10 1.45 + 11 7+8 8+ 9 _ 24+ 7
AL :Montgomery 10/06 1.54 + 12 107 -24+ 9 1+ 7
10/08 1.43 + 11 0 %6 2+ 9 3+ 7
10/12 1.42 + .12 8+7 -3+ 9 4+ 7
10/15 1.40 = .11 77 11 +10 14 + 7 3.6 + 1,2 0zx5
o> 10/22 1.37 + .11 9+8 13 £ 12 17 + 9 6.1 1.1 3+5
i 10/29 1.38 + ,11 13+ 8 3+ 9 10+ 7
= 11/10 1.40 =+ .11 9+ 8 7% 9 3+ 7
AR:Little Rock 10/04 1.41 + .12 4 + 6 6+ 9 2+ 7
10/07 1.39 + .11 10 + 6 8+ 9 3+ 7
10/12 1.44 + 711 8 +7 7+ 9 2+ 7
11/01 1.45 + 11 12 + g 3+£+10 13+ g 6.1 £+ 0.8 10 + 5
AZ:Phoenix 10/07 1.38 + .11 4 + 7 11+ 9 25+ > .8 £ 0.6 0+5
10/13 1.46 + ,11 4 7 10 +11 10+ 9 .9 + 0.6 0 x5
11/10 1.30 + .11 6 +8 -1 + 9 4 + 7
CA:Los Angeles 10/08 1.44 + .71 7*7 8+ 9 2+ 7
10/12 1.45 + 11 4 % 7 b4 9 -2+ ¢
10/15 1.47 + .12 06 4+ 9 4 = 7
11/08 1.40 + 11 4 + 8 12 + 9 0+ 7



TABLE A-3 - CONTINUED

Radionuclide Concentration

K . : . .
Date g/liter + 2-Sigma pCi/liter ;iZ—Slgma Countlng Error (a)
Location Collected Counting Error 137¢cs 140p, 1317 305y 839g
CA:Sacramento 10/08 1.44 + .11 4 + 7 9 + 10 4 + 7
10/12 1.53 £ .12 4 + 7 11 + 10 1+ 7 1.3+1.0 0 =
10/15 1.47 = .12 3+6 3+ 9 3+ 8
San Francisco 10/08 1.44 = .11 7+8 4+ 9 2+ 7
10/12 1.54 + .11 9 + 7 10 + 12 16 + 10 1.1 + 0.8 4 *
10/15 1.41 = .11 26 10 + 10 0+ 7
11/04 1.37 £ .11 0+38 -2+ 9 1+ 6
DO:Denver 10/07 1.32 £+ .11 2 +£6 0+ 9 5% 7
:1|=' 10/12 1.45 + .11 77 4+ 9 8+ 7
— 10/18 1.43 = .11 8 + 8 4+ 9 1+ 7
N 11/05 1.38 + .11 8+ 8 6 9 11 + 7
CT:Hartford 10/08 1.52 + .11 5+ 7 20 £+ 11 114 £ 10 4.1 = 0.5 14 £ 5
10/12 1.44 = .11 11 + 8 36 + 11 123 + 11 3.6 +* 0.3 36 £ 5
10/15 1.43 + .12 5+ 7 23 £ 11 61 + 9 3.9 * 0.5 15+ 5
10/22 1.40 = .11 5+ 8 28 + 12 38 + 10 3.4 * 0.5 26 + 5
10/29 1.53 £ ,12 7+8 9 + 11 15 9 2.4 + 0.3 16 £+ 5
11/05 1.44 + |11 10 + 8 5+ 9 6 t 7
CZ:Cristobal 10/12 1.47 = .12 13 =+ 7 10 + 12 18 + 10 2.1 % 0.8 4 + 5
11/08 1.52 £ .12 18 + 8 1+ 9 0+ 7
DC:Washington 10/15 1.39 + .11 9+ 8 34 + 21 73 + 20 4.2 0.5 19 = 5
10/18 1.37 + .11 5+ 7 24 £ 11 47 + 9 5.1 £ 0.7 15+ 5
11/05 1.50 + .12 5+38 4 + 10 13+ 9 6.7 £ 0.8 11 £ 5
11/08 1.49 = .12 10 + 8 9+ 9 16 + 7 2.4 + 0.4 21 £ 5



K

TABLE A-3 - CONTINUED

Radionuclide Concentration

Date g/liter + 2-Sigma pCi/liter * 2-Sigma Counting Error (a)
Location Collected Counting Error 137¢s 1408, 131p 30g 89y
DE:Wilmington 10/04 1.37 + .11 56 5 9 0+ 6
10/12 1.41 + .11 11 = 7 14 £+ 11 93 +10 6.6 + 1.2 1+5
10/15 1.39 + .11 8 +7 16 £+ 12 68 + 10 5.6 + 0.6 21 £ 5
10/22 1.42 + |11 5+8 20 + 12 31 + 11 6.2 £ 1,0 7*5
10/29 1.31 + .11 10 + 8 19+ 11 21+ 9 5.1 + 0.6 18 + 5
11/15 1.39 + .11 5+8 15+ ¢ 5+ 7 3.5+ 0.6 9 %5
FL:Tampa 10/07 1.45 =+ |11 28 =+ 7 3+ 9 17+ 7 2.6 £ 0.7 2+5
10/08 1.46 + .12 26 = 7 16 + 11 17+ 9 4.2 +1 1 05
1 10/15 1.57 =+ .12 21 + 7 1+ 9 6 £ 7
S 10/22 1.45 + 12 32 + 9 7+ 9 6 + 7
11/01 1.46 + .11 27 + 8 4+ 9 74+ 7
GA:Atlanta 10/04 1.43 + ,11 6 7 1+ 9 8+ 7
10/12 1.43 + .11 12 + 7 7* 9 5% 7
10/15 1.43 £ .11 2 +8 511 17 + 9 7.0 £ 2.1 35
10/22 1.32 + 11 13 + 8 4+ 9 8 + 7
11/16 1.43 + 11 11 + 8 6 9 4+ 7
HI:Honolulu 10/06 1.43 + |11 8 +7 8+ 9 2+ 7
10/15 1.34 + .11 3+6 6+ 9 6+ 7
11/05 1.35 + .11 4 + 8 4+ 9 4+ 7
IA:Des Moines 10/05 1.42 + 11 1+6 6+ 9-11+ ¢
10/08 1.46 = .12 26 6t 9 3%+ 7
10/12 1.40 + .11 4 7 100+ 9 43+ 7
10/15 1.45 + .11 0+6 2+ 9 43+ 7
11/08 1.42 + .11 0+8 5+ 9 13+ 7



TABLE A-3 - CONTINUED

K Radionuclide Concentration
Date g/liter * 2-Sigma pCi/liter * 2-Sigma Counting Error (a)
Location Collected Counting Error H37¢s 1494 ! %y 8%
ID:Idaho Falls 10/14 1.50 + .12 8 +8 2+ 9 0=+ 7
10/15 1.45 = .12 1 +8 4+ 9 3+ 7
IL:Chicago 10/04 1.41 = (11 7+7 1+ 9 9+ 7
10/07 1.47 + [12 4 + 6 2+ 9 6 + 7
10/12 1.43 = |11 2 +6 0+ 9 1+ 6
10/15 1.47 = [12 36 0x 9 -2+ 6
11/01 1.36 + .11 8 +8 4+ 9 3+ 7
IN:Indianapolis 10/04 1.35 + .11 -4 t6 2+ 9 3+ 6
. 10/08 1.39 = |11 77 6 + 9 3+ 7
1 10/12 1.40 = (11 26 7%+ 9 5% 7
= 10/18 1.40 £ .11 3+6 1+ 9 1+ 6
11/08 1.33 = .11 6 +8 13+ 9 2+ 7
KS:Wichita 10/11 1.42 = .11 3+6 0+ 9 ~-31% 6
10/12 1.46 = .12 5+ 7 7 + 10 0+ 7
10/15 1.41 = .11 58 3+ 9 4 + 7
11/01 1.41 = .11 4 + 8 0+ 9 6 + 7
KY:Louisville 10/04 1.43 * .11 9 + 7 8+ 9 1+ 7
10/08 1.30 £+ .19 1+ 14 2+ 22 -5+16
10/12 1.23 * .19 -4 + 14 10 + 22 -7 = 16
10/19 1.35 = .11 8 £ 7 5% 9 4+ 7
10/21 1.44 = |11 6 £ 8 1+ 9 9+ 7
11/02° 1.50 £ .12 -1+38 9+ 9 8+ 7
LA:New Orleans 10/07 1.34 + .11 77 7+ 9 3+ 7



TABLE A-3 - CONTINUED

Radionuclide Concentration

Date g/liter 5 2-Sigma pCi/liter t~2—Sigma Counting Error (a)
Location Collected Counting Error 137¢s 1408, 1317 20sy 8%y
LA:New Orleans 10/12 1.46 + ,12 8 +7 14 + 12 5+ 9 7.8 + 1.4 lzx5
10/15 1.38 + .11 10 + 7 30 + 12 18 + 10 8.8 +1.8 05
10/22 1.39 + .11 10 + 8 10+ 9 1+ 7
11/05 1.39 + .11 11 + 8 6 +11 18 + 9 5.4 £ 0.9 16 + 5
MA:Boston 10/05 - 1.55 + .12 5% 7 3+ 9 6+ 7
10/07 1.44 + 11 7+7 1+ 9 19+ 9 6.0 £ 1.4 05
10/12 1.48 + .12 8 +7 11 + 11 18 + 9 4.8 + 1.2 1+5
1 10/22 1.46 + .12 7+8 2+ 9 10+ 7
3; 10/29 1.50 + .12 08 6+ g 6+ 7
11/09 1.40 = .11 10 + 8 2+ 9 44+ 73
MD:Baltimore 10/01 1.40 + ,11 3+6 0+ 9 1+ 6
10/08 1.54 + 12 10 + 7 23 + 11 155 =+ 11 6.1 + 0.6 13 + 5
10/15 1.52 + .12 37 19 + 12 38 + 11 5.5 + 0.6 18 + 5
- 11/05 1.43 + |11 0+ 8 6 +11 17 + 9 5.5+ 0.7 13 + 5
ME:Portland 10/05 1.29 + .19 1 % 14 -8*+22 -1 + 16
10/12 1.40 + .11 9 + 8 6 + 15 23 + 14 5.2 £+ 0.9 35
10/25 1.34 + .11 11 + 8 9+ 9 74+ 7
11/02 1.46 £ .12 8 +8 4+ 9 g8+ 7
MI:Detroit 10/08 1.45 + ,12 5+7 7+ 9 54+ 7
10/12 1.44 = 12 2+6 10+ 9 3+ 7
10/21 1.38 + .11 4 + 8 0+ 9 3+ 7
11/10 1.40 + .11 2+ 8 2+ 9 5%+ 7



TABLE A-3 - CONTINUED

K Radioquclide Concentration
Date g/liter * 2-Sigma pCi/liter * 2-Sigma Counting Error (a)
Location Collected Counting Error 137¢s 140y 131p 20y 8%
MI:Grand Rapids 10/04 1.46 = .12 6 +7 0+ 9 3 7
10/08 1.41 + 11 4+ 7 14 + 9 4 + 7 4.6 + 1.2 0 *
10/12 1.49 + .12 4 £ 6 1+ 9 4+ 7
10/15 1.42 £ ,12 8 +7 4+ 9 I
11/01 1.48 =+ .12 1+8 1+ 9 8+ 7
MN:Minneapolis 10/04 1.45 + .12 15 + 7 6+ 9 10+ 7
10/08 1.47 = .12 17 = 7 19 +11 31+ 9 5,1+1.5 0+
10/12 1.48 = .12 3+8 -1+ 9 -2+ .6
z 10/15 1.43 + .11 4+8 13+ 9 3% 7
)
MO:Kansas City 10/08 1.47 = .12 07 7+ 9 7+ 7
10/12 1.44 + 12 2*+6 4+ 9 3+ 7
10/15 1.49 + .12 5+ 7 5+ 9 0+ 7
11/10 1.37 + .11 6 + 8 3+ 9 4 + 7
St. Louis 10/05 1.35 + .11 06 8 9 4+ 7
10/12 1.41 * 11 4 + 7 0+ 9 5+ 7
10/15 1.29 + .11 1+6 8+ 9 2+ 7
11/10 1.47 + .12 3+8 4+ 9 4 + 7
MS:Jackson 10/04 1.37 £+ .11 57 3+ 9 0+ 7
10/08 1.46 = .11 87 -2% 9 2+ 7
10/12 1.42 = 11 10 + 7 7+ 9 5+ 7
10/15 1.44 = .11 9 +8 3+ 9 6 + 7
10/25 1.31 + .11 14 + 8 9+10 32+ 8 6.0 £ 0.7 11 = 5
10/29 1.58 =+ .12 58 12 + 11 19 + 9 7.6 £ 1.1 8 +5
11/01 1.34 + .11 9 +8 18 + 11 22 + 8 5.6 £ 0.9 7%5



TABLE A-3 - CONTINUED

Radioquclide Concentration

Date g/liter 5 2-Sigma pCi/liter t 2-Sigma Counting Error (a)
Location Collected Counting Error 137¢s 1408, 1317 305 895y
MT :Helena 10/06 1.44 £ 11 77 6+ 9 6 + 7

10/07 1.56 £ .12 7+ 7 2+ 9 7+ 7

10/12 1.48 = .12 6 7 7* 9 10 + 7

10/15 1.52 + .12 3*6 7+ 9 5+ 7

11/01 1.38 + .11 1+8 7 10 17 + 8 2.0 £ 0.6 35
NC:Charlotte 10/04 1.41 = .11 5%6 5+ 9 2+ 7

10/07 1.48 £ .12 10 = 7 9+ 9 5+ 7

10/11 1.41 = .11 4 *+ 6 1+ 9 3.7

g‘ 10/15 1.38 + .11 5+7 17 + 11 20+ 9 5.5+ 0.8 6 +5
< 10/22 1.39 £ .11 9 + 8 16 *+ 12 11 * 10 6.0 £ 0.9 75

11/01 1.42 + .11 11 + 8 16 * 10 3+ 8 4.9 + 1.0 13 5
ND:Minot 10/07 1.42 + (11 10 £+ 7 811 15* 9 3,9 +1.1 05

10/11 1.51 + .12 5+8 3+ 9 2+ 7

10/15 1.53 + 12 4 + 6 6+ 9 -2+ ¢

11/01 1.50 £ .12 6 + 8 4+ 9 6+ 6
NE:0Omaha 10/07 1.29 =+ .11 06 3+ 9 2+ 6

10/08 1.35 + .11 11 + 7 11 + 11 16 + 9 2.0 £ 0.9 0zx5

10/12 1.37 = .11 3+6 7+ 9 4 + 7

10/15 1.40 = .11 5+6 3+ 9 5+ 7

10/19 1.44 = ,11 2+8 4+ 9 -1+ 6

11/12 1.42 + .11 5+8 4 + 9 1+ 7



TABLE A-3 - CONTINUED

K Radionuclide Concentration
Date g/liter * 2-Sigma pCi/liter t.-2-Sigma Counting Error (a)
Location Collected Counting Error 137¢s 14054 131y 30y 89sr
NH :Manchester 10/04 ° 1.52 + .12 57 4+ 9 2+ 7
10/15 1.39 = .11 7+7 5+ 9 8+ 7
11/03 1.37 £ .11 9+38 12 £ 10 9+ 8
NJ:Trenton 10/22 -1.42 = 11 6 38 22 + 11 56 + 10 5.0 £ 0.5 24 + 5
11/01 1.41 = .11 11 + 8 8 + 10 23 + 8 7.5 £ 0.9 13 £ 5
NM:Albuquerque 10/07 1.45 = .11 36 4+ 9 7+ 7
o) 10/12 1.37 = .11 6 +7 7+ 9 2+ 7
A 10/15 1.41 = .11 2+6 6+ 9 7% 7
o0
NV:Las Vegas 10/12 1.43 = .11 x7 12 £ 12 14 £ 9 0.9 + 0.6 0+
10/15 1.60 + .12 06 2+ 9 1+ 7
11/02 1.42 = .11 2+8 11+ 9 -3 6
NY:Buffalo 10/08 1.53 = .12 37 15 + 12 5+ 7 3.2 +1.0 1+
10/15 1.49 = .12 36 -2+ 9 6 + 7
10/21 1.47 = .12 0+38 9+ 9 4+ 7
11/04 1.54 & ,12 3+8 2+ 9 2+ 7
New York City 10/05 1.42 + .11 1+6 3+ 9 4+ 7
10/15 1.43 = .11 17 22 £ 12 95 + 12 5.8 £ 0.8 9 *
11/01 1.42 = .12 58 10+ 9 9+ 7



TABLE A-3 - CONTINUED

K Radionuclide Concentration
Date g/liter + 2-Sigma pCi/liter * 2-Sigma Counting Error (a)
Location Collected Counting Error 137¢s 140p, 1311 30y 89sr
NY:Syracuse 10/04 1.48 = .11 3*6 2+ 9 3+ 7
10/21 1.43 = 11 88 2+ 9 2+ 7
11/08 1.33 = .11 + 8 7 * 5%+ 7
OH:Cincinnati 10/05 1.44 = .11 06 -1+ 9 8+ 7
10/07 1.36 + .11 4t 6 3 9 5% 7
10/12 1.33 = .11 3+6 13+ 9 10+ 7 3.3 1.6 2 *
[ 10/15 1.38 = .11 16 5+ 9 5+ 7
J, 11/09 1.34 = .11 38 8+ 9 4 = -7
©w
Cleveland 10/07 1.30 = .11 76 0 9 3+ 7
10/11 1.44 = .11 4 + 6 5% 9 9+ 7
10/18 1.54 + .12 36 1+ 9 7+ 7
11/08 1.40 £ .11 3+8 8+ 9 3+ 7
OK:0klahoma City 10/04 1.35 = .11 36 11 + 9 2+ 7
10/07 1.44 = ,11 2 6 7+ 9 8§ + 7
10/12 1.45 + 12 57 2+ 9 4 + 7
11/08 1.46 + .12 4 + 8 6+ 9 5 7
OR:Portland 10/04 1.46 + .12 56 4+ 9 6+ 7
10/07 1.48 = .12 36 4+ 9 2+ 7
10/12 1.50 £ .12 6 7 0+ 9 4+ 7
10/15 1.44 = .11 7+8 -1* 9 1+ 6
11/01 1.37 = .11 38 9+ 9 2+ 7



TABLE A-3 - CONTINUED

K Radionuclide Concentration
Date g/liter + 2-Sigma pCi/liter * 2-Sigma Counting Error (a)
Location Collected Counting Error 137¢q 1408, P31r 30y 895y
PA:Philadelphia 10/04 1.39 = [12 6 + 7 7+ 9 1+ 7
10/08 1.42 + .11 12 + 7 19 * 11 72 £ 10 4.6 + 0.6 8§ 5
10/12 1.43 + .12 4 + 7 25 + 11 46 + 9 4.3 % 0.7 8§ 5
10/13 1.46 = .12 5%*6 15 + 11 68 * 9 4.1 + 0.9 12 £ 5
10/15 1.45 + .12 37 17 * 11 61 + 9 3.2 * 0.4 17 = 5
10/22 1.40 + .11 5+8 13+ 6 40 * 16 4.1 * 0.5 15+ 5
b 10/29 1.36 + .11 12 + 8 18 + 12 28 + 10 5.5 * 0.7 12 + 5
d, 11/08 1.38 + .11 3+8 15 + 11 16 + 9 5.1 + 0.7 10 £ 5
o
PA:Pittsburgh 10/03 1.44 £ .11 4 + 8 1+ 9 -3+ ¢
10/08 1.41 + .11 8§ + 8 17 * 26 60 + 34 8.3 *+ 1.4 05
10/12 1.33 + 11 77 14 £+ 11 33+ 8 5,7 1.0 4 £ 5
10/18 1.46 £ .12 6 + 8 17 = 14 33 14 5.7 + 0.9 9 +5
10/22 1.45 £ .11 78 6 + 13 27 * 11 4.8 *+ 0.6 11 = 5
10/29 1.42 *+ .11 9+ 8 9 + 13 24 + 11 5.3 + 0.7 13 £ 5
11/09 1.38 + .11 7+8 6 £+ 9 5+ 7
PR:San Juan 10/07 1.49 = .12 77 0+ 9 2+ 6
10/12 1.40 + .11 10 + 7 4 + 9 6 + 7
10/13 1.48 + .12 6 + 7 2* 9 2+ 7
10/15 1.47 £ .12 2+6 7+ 9 0+ 7
11/10 1.38 + .11 10 + 8 6 + 9 3+ 7
RI:Providence 10/07 1.49 + 12 9 + 7 16 +10 10+ 7 5,1 +1.2 2*5
10/12 1.54 + .12 77 16 + 10 36 + 8 4.7 + 0.9 4 +5
10/15 1.40 + .11 9 + 7 13 + 12 31 + 10 4.1 = 0.6 8 5
10/22 1.60 = .12 10 + 8 12 + 12 18 + 10 5.3 + 0.8 9 +5
10/29 1.54 = .11 11 + 8 18 + 11 10+ 9 4.9 *+ 0.6 13 £ 5



TABLE

A-3 - CONTINUED

Radionuclide Concentration

Date g/liter E 2-Sigma pCi/liter : 2~Sigma Counting Error (a)
Location Collected Counting Error 137¢s 1405, 1311 05y 8%s¢
RI:Providence 11/11 1.53 = .12 9 +8 7+ 9 8 + 7
SC:Charleston 10/08 1.42 £ .11 15 + 7 4 + 9 3+ 7
10/12 1.37 = .11 9 =7 1+ 9 12+ 8
10/21 1.40 = .11 9 +8 6 +12 21 10 3.3 £0.5 05
o 10/29 1.37 + .11 12 + 8 9+ 9 7% 7
g) 11/10 1.41 = .11 10 + 8 8+ 9 10+ 7
.—l
SD:Rapid City 10/07 1.49 = .12 2 +6 4+ 9 4+ 7
10/12 1.36 + .19 8 +15 20 = 23 2 +17 3.5% 1.4 05
10/15 1.32 = .11 -2=*6 13 £ 9 4 7
10/14 1.45 = .11 2+38 3+ 9 5% 7
TN:Chattanooga 10/04 1.27 = .11 8 +7 5+ 9 2+ 7
10/08 1.43 = .12 7*7 6+ 9 12+ 8
10/12 1.41 = .11 6 +7 12 +£11 19+ 9 6.2+ 1.3 05
10/15 1.46 = ,12 2+6 8 +£12 15+ 9 4.1 % 0.9 35
10/22 1.37 = .11 8 +38 4+ 9 7% 7
11/08 1.38 = .11 6 + 8 8+ 9 7+ 7
Knoxville 10/08 1.37 £ .11 7 %7 5+ 9 8+ 7
10/12 1.44 = 12 57 16 + 10 15 * 7 4.3 +1.0 25
10/15 1.48 = .12 6 +7 612 17 * 9 4.0 % 0.9 35
10/21 1.51 = ,12 10 + 8 6+ 9 7+ 7
10/26 1.41 = .11 5+8 4 + 9 6 + 7
11/10 1.42 £ .11 6 + 8 5% 9 6+ 7



TABLE A-3 - CONTINUED

Radionuclide Concentration

Date g/liter 5 2-Sigma pCi/liter ;-Q—Sigma Counting Error (a)
Location Collected Counting Error 137¢q 140p4 1311 05y 895y
TN :Memphis ’ 10/08 1.43 £+ ,11 10 £+ 7 4 £ 9 8+ 7
10/11 1.46 + .12 5*6 2+ 9 10 = 7
10/15 1.43 ¢ .11 36 5+ 9 2+ 7
10/22 1.37 =+ .11 11 + 8 5+ ¢ 6 + 7
11/10 1.43 + .11 3+8 6+ 9 11+ 7 5,6 *0.9 5
TX:Austin 10/04 1.49 = .12 3+6 4+ 9 -2+ 7
10/08 1.43 + .11 16 4+ 9 4 + 7
} 10/12 1.46 + .12 6 £ 7 2+ 9 3+ .7
RS 10/15 1.42 + .11 1+6 7+t 9 -3+ 6
11/01 1.46 =+ .12 6 £ 8 19 + 11 15+ 9 0.4 = 0.1 14 =
Dallas 10/04 1.39 + .11 36 5+ 9 7+ 7
10/06 1.39 + .11 11 + 7 6 9 5+ 7
10/14 1.37 ¢+ .11 1+6 6+ 9 4+ 7
11/08 ‘1.44 + .11 5+ 8 7+ 9 5+ 7
UT:Salt Lake City 10/04 1.44 = .11 2*6 3+ 9 3+ 7
10/07 1.44 = 11 4 t 6 1+ 9 1+ 7
10/12 1.38 + .11 9 =7 6+ 9 9 + 7
10/15 1.35 + .11 7*7 8+ 9 4 + 7
11/01 1.48 = .12 2*+8 5+ 9 2+ 7
VA:Norfolk 10/01 1.47 £ .12 3+7 1+ 9 6+ 7
10/08 1.48 + .12 16 6+ 9 14+ 9 3,8+ 0.9 15
10/12 1.52 + .12 4 7 11 + 10 12+ 8 5.0 +1.3 05
10/21 1.45 + .12 10 + 8 13 + 13 16 £ 11 6.6 + 1.3 0+5
11/04 1.32 + .11 9+ 8 6+ 9 5% 7



TABLE A-3 - CONTINUED

Radionuclide Concentration

Date g/liter E 2-Sigma pCi/liter *-2-Sigma Counting Error (a)
Location Collected Counting Error 137¢s 14084 1317 20y 8%y
VT :Burlington 10/08 1.25 ¢ .11 4+ 6 5% 9 1+ 7
10/12 1.43 £ .12 7+7 5+ 9 4+ 7
10/15 1.30 =+ .11 6 7 7%+ 9 5+ 7
WA:Seattle 10/07 1.40 = .11 77 5+ 9 2+ 7
10/12 1.41 £ .11 36 7+ 9 -2 6
10/15 1.52 + .12 10 £ 7 3+ 9 2+ 7
d 11/09 1.48 + .12 10 + 8 3+ 9 31 7
N
Spokanew 10/07 1.37 £ .11 2+6 -2z 9 4 £ 7
10/07 1.45 = .12 9 +£7 13+ 9 4% 6 2.5*0.9 1+
10/15 1.45 = .11 2 +6 2+ 9 5+ 7
11/08 1.45 £ 12 11 =+ 8 4+ 9 6 + 7
WI:Milwaukee 10/06 1.50 = .12 -1=*6 8+ 9 6 + 7
10/07 1.52 = .12 0*6 7+ 9 0+ 7
10/12 1.36 = .11 26 6+ 9 3+ 7
10/15 1.41 + .11 5+6 6+ 9 -2+ 6
11/02 1.43 = .11 3+38 4t 9 32 7
WV:Charleston 10/04 1.44 + .11 -1+6 5+ 9 -1+ 6
10/07 1.41 = 11 56 3+ 9 5+ 7
10/12 1.45 = .12 77 510 20 +10 2.8 * 0.8 2 *
11/01 1.49 £ .12 7+8 3+ 9 5% 7



TABLE A-3 - CONTINUED

Radionuclide Concentration

K s 5 e . i ‘
Date g/liter + 2-Sigma pCi/liter ilZ—Slea Counting Error (a)
Location Collected Counting Error 137¢s 14984 1317 205y 8%sr
WY:Laramie 10/07 1.32 £ .11 2*6 8+ 9 5% 7
10/13 1.39 + .11 8 +7 11 + 10 9+ 7
10/15 1.50 + .12 -2*6 3+ 9 2+ 7
11/16 1.42 = |11 038 5+ 9 2+ 7
a
)
>

(a) Negative values may be obtained when the actual concentration
is at or near zero due to the statistical distribution of net
counting results both positive and negative around zero.



APPENDIX B

Data for November 17, 1976, Detonation



TABLE B-1

RESULTS OF AIR SAMPLES COLLECTED IN RESPONSE TO THE NUCLEAR
TEST OF NOVEMBER 17, 1976, BY THE PEOPLE'S REPUBLIC OF CHINA

November 18 - December 10, 1976

Number of Number of Samples Maximum Lab. Gross
Location Samples With Lab. Gross Beta Measurement &

Submitted Beta Measurement Date Collected

> 1 pCi/m? pCi/m?

AK: Anchorage 12 0 .09
12/3/76

AL: Montgomery 13 0 .10
11/22/76

AR: Little Rock 16 0 .24
11/18/76

AZ: Phoenix 13 0 .75
11/22/76

CA: Berkeley 22 0 .16
11/27/76

Los Angeles 18 0 .14
11/29/76

CO: Denver 21 0 .26
11/25/76

CT: Hartford 23 0 .08
12/3/76

CZ: Ancon 15 0 .06
12/9/76

DC: Washington 20 0 .21
11/19/76

DE: Wilmington 23 0 .15
11/19/76

FL: Miami 10 0 .16
11/25/76

GA: Atlanta 9 B-2 0 .27
11/20/76

HI: Honolulu 14 0 .15

11/23/76



TABLE B-1 - CONTINUED

Number of Number of Samples Maximum Lab. Gross
Location Samples With Lab. Gross Beta Measurement &

Submitted Beta Measurement Date Collected

> 1 pCi/m® pCi/m?

IA: Iowa City 17 0 .13
12/3/76

ID: Boise 18 0 .20
11/21/76

Idaho Falls 14 0 .23
11/20/76

IN: Indianapolis 7 0 A1
11/21/76

KS: Topeka 16 0 .15
11/18/76

KY: Frankfort 7 0 .09
11/20/76

LA: New Orleans 6 0 .12
11/19/76

MA: Lawrence 19 0 14
11/19/76

ME: Augusta 9 0 .08
11/20/76

MI: Lansing 17 0 A1
11/24/76

MN: Minneapolis 17 0 .13
12/1/76

MO: Jefferson City 17 0 14
11/19/76

MS: Jackson 16 0 .19
11/19/76

MT: Helena 17 B-3 0 .20

11/23/76



TABLE B-1 - CONTINUED

Number of Number of Samples Maximum Lab. Gross
Location Samples With Lab. Gross Beta Measurement &
Submitted Beta Measurement Date Collected
> 1 pCi/m? pCi/m?

NC: Charlotte 14 0 .09
11/24/76

Wilmington 10 0 .09
12/16/76

ND: Bismarck 18 0 .14
11/30/76

NE: Lincoln 16 0 .15
11/19/76

NJ: Trenton 16 0 .13
11/26/76

NM: Santa Fe 11 0 .15
11/18/76

NY: Albany 16 0 .10
11/26/76

Buffalo 16 0 .20
11/18/76

New York City 11 0 .09
11/26/76

Syracuse 17 0 12
11/19/76

NV: Las Vegas 13 0 14
11/21/76

OH: Columbus 7 0 .13
11/18/76

Painesville 6 0 .10
11/26/76

OK: Oklahoma City 15 B-4 0 .17

11/20/76



TABLE B-1 ~ CONTINUED

Number of

Number of Samples

Maximum Lab. Gross

Location Samples With Lab. Gross Beta Measurement &

Submitted Beta Measurement Date Collected

> 1 pCi/m® pCi/m®

OR: Portland 12 0 .12
11/21/76

PA: Harrisburg 18 0 .10
11/18/76

Pittsburgh 11 0 .10
11/23/76

RI: Providence 17 0 .12
11/19/76

SC: Columbia 17 0 .24
11/21/76

SD: Pierre 15 0 .25
11/21/76

TN: Nashville 17 0 24
12/1/76

TX: Austin 15 0 .31
11/29/76

El Paso 15 0 .15
11/22/76

VA: Lynchburg 7 0 14
11/22/76

Norfolk 13 0 .08
11/24/76

WA: Seattle 11 0 A1
11/22/76

WI: Madison 13 0 .09
11/18/76



TABLE B-2

RESULTS OF PASTEURIZED MILK SAMPLES COLLECTED IN RESPONSE TO THE
NUCLEAR TEST OF NOVEMBER 17, 1976, BY THE PEOPLE'S REPUBLIC OF CHINA

K Radionuclide Concentration
Date g/liter * 2-Sigma pCi/liter + 2-Sigma Counting Error (a)

Location Collected Counting Error 137CS 140p 1317 90g.. 89g..

AK: Palmer 11/24 1.48 + .12 17t8 12+ 9 4t 7 0.9 0.8 +5
12/2 1.42 £ .11 5+8 2+ 9 9 +7
12/10 1.45 + .12 2+ 8 8t 9 -1%7
AL: Montgomery 12/3 1.51 + .12 3+8 5% 9 3+ 7
o 12/9 1.54 £ .12 48 -2t 9 57

|

AR: Little Rock 11/24 1.45 + .11 17 + 8 6+ 9 8t 7
12/3 1.44 + .11 7+ 8 0+ 9 5=*7
12/6 1.51 = .12 6 +8 1+ 9 6 +7
AZ: Phoenix 11/24 1.41 = .11 4 + 8 3+ 9 2 =7
12/9 1.43 + .11 3+8 1+ 9 2 £ 7
CA: Los Angeles 11/24 1.44 = .12 1+38 6 £+ 9 2 7
12/2 1.39 + .11 18 -2+ 9 57

12/9 1.43 =+ .11 0 +8 11 + 9 -2 +7 1.2 £+ 0.9 + 5
Sacramento 11/24 1.51 + .12 1+8 4 + 9 -4 6
12/2 1.53 = .12 5+8 6+ 9 2 +7
12/9 1.57 + .12 6 + 8 2+ 9 2 +7
San Francisco 11/24 1.42 + .11 0 +38 8+ 9 07
12/3 1.44 + 11 2+8 7+ 9 4 + 7
12/10 1.46 £+ ,12 6 + 8 7+ 9 1+ 7



TABLE B-2 - CONTINUED

K Radionuclide Concentration
Date g/liter * 2-Sigma pCi/liter * 2-Sigma Counting Error (a)

Location Collected Counting Error» 137, 1bop 1317 90g, 89g,
CO: Denver 11/22 1.46 = .12 58 5+ 9 4 * 7
12/2 1.41 = .11 78 -2=%-9 1+6
12/9 1.48 = [12 7+8 1+ 9 37
CT: Hartford 11/26 1.47 * .12 2 +8 1+ 9 2 +7

12/3 1.34 = .11 38 14 =+ 9 5+ 7 4.0 £ 0.6 8 5
12/10 1.45 + .12 6 +8 5% 9 2 £7
CZ: Cristobol 12/7 1.45 = .11 17 + 8 7+ 9 -3 %7
DC: Washington 12/3 1.48 + .12 9 +8 6+ 9 0+7
DE: Wilmington 11/24 1.49 £ .12 1+8 8+ 9 5% 7
? 12/1 1.39 £+ 11 0+8 7+ 9 0+7
< 12/9 1.46 £ .12 6 + 8 4+ 9 07

FL: Tampa 11/23 1.46 + .12 28 + 8 15 £ 10 5+7 3.0 £+ 1.0 15
12/2 1.53 + .12 34 + 9 -4+ 9 57
12/9 1.44 = .11 359 2+ 9 07
GA: Atlanta 11/24 1.39 + .11 3+8 5+ 9 8 +7
12/2 1.34 = .11 6 +8 6 + 9 57
12/10 1.39 £ .11 338 7+ 9 5%7
HI: Honolulu 11/26 1.39 + .11 08 -3+ 9 06
12/2 1.37 £+ .11 5+ 8 2+ 9 27
IA: Des Moines 11/24 1.41 + .11 2 +8 8+ 9 4 + 7
12/2 1.43 = .11 -1+38 7+ 9 6 7
12/9 1.35 £ .11 8 +8 5+ 9 3+7



TABLE B-2 - CONTINUED

K Radionuclide Concentration
Date g/liter * 2-Sigma pCi/liter * 2-Sigma Counting Error (a)
Location Collected Counting Error 137 1s0p 131 90g, 89g,
ID: 1Idaho Falls 12/3 1.44 = 11 4+ 8 5+ 9 2 7
12/10 1.47 = .11 7+8 7+ 9 37
IL: Chicago . 11/24 1.45 + .11 12 * -2+ 9 77
12/2 1.49 + .12 7+8 2+ 9 9 +7
12/10 1.36 + .11 3+8 5 9 2 +7
IN: Indianapolis 11/24 1.39 = .11 6 8 7+ 9 6 7
12/2 1.45 = .11 4 + 8 0+ 9 27
12/6 1.41 £+ .11 58 -2+ 9 3+£6
12/9 1.50 £ .12 5%7 10 £+ 9 57
KS: Wichita 11/24 1.46 = .12 5+8 6 + 9 1+7
? 12/2 1.53 = .12 8 +8 4+ 9 1+7
© 12/9 1.42 + 11 1+38 7* 9 6 7
KY: Louisville 11/24 1.48 = .12 0+38 10 £+ 9 17 3.1 0.7 7%5
12/3 1.43 = ,12 338 3+ 9 3+7
12/9 1.39 £ .11 -1+8 2+ 9 1+6
LA: New Orleans 11/24 1.39 = .11 8 +38 8§+ 9 5% 7
12/2 1.47 = .12 4 + 8 1+ 9 1+7
12/10 1.45 * .11 58 7 9 -1=*7
MA: Boston 11/24 1.49 + .12 8 + 8 9+ 9 8 7
12/2 1.40 = .11 9 + 8 7* 9 07
12/9 1.43 = 12 6 + 8 2+ 9 2 7
MD: Baltimore 11/26 1.38 + .11 1+8 2+ 9 27
12/3 1.39 + .11 10 + 8 14 £ 9 -1=%7 5.8 £ 0.7 10 = 5
12/10 1.44 £ .11 8 + 8 5%+ 9 -1 %7 ‘
ME: Portland 11/26 1.36 = .11 8 +8 8+ 9 6 7
12/2 1.49 + .12 12+8 -1+ 9 37
12/6 1.26 + .11 13 + 8 3+ 9 5=*7



TABLE B-2 - CONTINUED

K Radionuclide Concentration
. Date g/liter * 2-Sigma pCi/liter + 2-Sigma Counting Error (a)

Location Collected Counting Error 1370 1u0p, 1317 90g, 89g,
MI: Detroit 11/24 1.46 * .12 11 =+ 8 2+ 9 6 7
12/2 1.38 + .11 3+8 7*+°9 2 7
12/9 1.45 + .12 5+ 8 7+ 9 1*7
Grand Rapids 11/24 1.38 £+ .11 11 + 8 5+ 9 27
12/3 1.43 = .11 9 + 8 3+ 9 2 7
12/10 1.47 £ .11 3+8 -7=% 9 36
MN: Minneapolis 11/24 1.45 ¢ .12 "8+ 8 4+ 9 5%7
' 12/1 1.48 + .12 1+8 -1 9 3+7
12/8 1.48 = .12 6 + 8 2+ 9 1+6

MO: Kansas City 11/24 1.45 + .12 9+8 11 * 9 4 t 7 4.1 + 0.6 5
w 12/2 1.49 + .12 4 = 8 8+ 9 07

\L 12/9 1.41 + .11 5+8 13+ 9 2 +7 3.9 £ 0.7 5
St. Louis 11/26 1.50 = .12 3+8 1+ 9 7 %7
12/2 1.51 + .12 1+8 10+ 9 -1zx7
12/8 1.40 £ .11 0+x8 -1+ 9 0+7
MS: Jackson 11/24 1.38 + .11 5+38 6+ 9 6 7
12/1 1.28 £ .11 11 + 8 1+ 9 2 7
12/6 1.34 = .11 4+8 -4 9 3+6

MT: Helena 11/24 1.55 = .12 12 =+ 8 5+ 9 10 = 7 1.5 + 0.7 +5
12/3 1.55 + /12 3+8 -2+ 9 - 3+6
12/6 1.49 + .12 3+8 -4+ 9 2 7
NC: Charlotte 11/24 1.33 + .11 3+8 10 9 5% 7
12/6 1.41 * .11 3+38 2+ 9 57



TABLE B-2 - CONTINUED

K Radionuclide Concentration
) Date g/liter * 2-Sigma pCi/liter *+ 2-Sigma Counting Error (a)
Location Collected Counting Error 137 1s0p, 1317 90g, 89¢,
ND: Minot 11/26 1.43 + .11 5+*8 7+.9 6 + 7
12/2 1.52 + .12 1+38 8+ 9 07
12/10 1.50 + .12 038 6+ 9 07
NE: Omaha 11/24 1.07 + ,11 3+38 8+ 9 3+7
12/1 0.8 = .10 2+8 7+ 9 2+6
12/10 1.32 + .11 2+8 2+ 9 2 +6
NH: Manchester 11/24 1.47 = [12 5+ 8 11 + 9 -1+7 2.5 0.9 5
12/3 1.40 = .11 8+8 10+ 9 1+7
12/10 1.62 + .12 6 £ 8 12 + 9 07
NJ: Trenton 11/24 1.43 £ .11 1+8 -1+ 9 8 +7
w 12/2 1.44 + |11 58 1+ 9 -1*7
J, 12/9 1.38 + .11 1+38 5+ 9 1+7
o . : .
NM: Albuquerque 11/24 1.38 £+ .11 9 +8 0+ 9 2 +7
12/2 1.51 = .12 2+8 0+ 9 4 7
12/9 1.54 + .12 2+8 -2+ 9 2 +7
NV: Las Vegas 12/1 1.39 + .11 8+8 -3% 9 0+ 6
12/2 1.62 =+ .12 1+8 -3+ 9 0*+6
12/10 1.49 + 12 38 1+ 9 5%7
NY: Buffalo 11/24 1.45 £ .12 4 + 8 7+ 9 7+7
12/10 1.47 + ,12 3 %38 5+ 9 5%7
New York 11/24 1.36 + .11 5+ 8 6+ 9 -2*6
12/6 1.35 + .11 1+38 1+ 9 3+7
Syracuse 12/6 1.41 = .11 38 9+ 9 56



TABLE B-2 - CONTINUED

K Radionuclide Concentration
) Date g/liter * 2-Sigma pCi/liter * 2-Sigma Counting Error (a)
Location Collected Counting Error. 1370 140p, 1317 90g, 89¢,
OH: Cincinnati 11/24 1.44 = .11 2 +8 2+ 9 8 +7
12/3 1.54 = .12 8+ 8 3+ 9 17
12/9 1.50 = .12 ‘ - 1+8 1+ 9 4 + 7
Cleveland 12/2 1.41 + .11 7+8 -1 9 3+7
12/8 1.41 = .11 2+ 8 0+ 9 1+7
OK: Oklahoma City 11/24 1.45 = .11 5%*8 5%+ 9 37
: 12/2 1.49 = .12 10 + 8 5+ 9 -2z7
12/6 1.47 £ .12 2 +8 4+ 9 4 + 7
12/9 1.45 = .11 2+ 8 -2+ 9 37
OR: Portland 11/24 1.53 = .12 2 +8 4+ 9 5%7
? 12/2 1.45 £ .11 78 4+ 9 4 7
H
PA: Philadelphia '11/26 1.44 ¢ .11 5+8 5+ 9 -1%7
12/3 1.42 + 11 3+8 11 + 9 07 5.0 £ 0.7 85
12/10 1.55 = .12 0*8 10 £+ 9 -1%7
Pittsburgh 11/24 1.49 + .12 5+8 -1% 9 8 +7
12/3 1.46 £ .12 7 +8 4+ 9 07
12/10 1.50 £ .12 3+8 2+.9 17
PR: San Juan 11/26 1.53 = .12 9 +8 -3+ 9 1+7
12/2 1.46 + ,12 9 +8 4+ 9 17
12/8 1.44 + 11 7+ 8 8+ 9 -4 6
RI: Providence 11/24 1.52 + .12 13+8 11t 9 7+7 4.4 % 0.9 4+ 5
12/2 1.50 = .12 8 +8 6 £+ 9 37
12/9 1.43 £ .11 7+8 1+ 9 5% 7



TABLE B-2 - CONTINUED

K Radionuclide Concentration
) Date g/liter * 2-Sigma pCi/liter + 2-Sigma Counting Error (a) »
Location Collected Counting Error. 137, 1sop 131 905 89g,
SC: Charleston 11/23 1.40 + .11 15 + 8 4+ 9 8 +7
12/2 1.45 + ,11 11 + 8 3+ 9 -4 %6
12/6 1.35 =+ .11 0+8 7+ 9 2+ 7
12/9 1.43 + .11 4 + 8 1+ 9 -3*6
SD: Rapid City 11/26 1.36 + .11 4 + 8 -7+ 9 06
12/3 1.42 = ,11 -1+38 2+ 9 1+6
IN: Chattanooga 11/24 1.37 £+ .11 10 + 8 20 + 10 37 5.4 £ 0.8 +5
' 12/3 1.43 + .11 3+8 3+ 9 5%7
12/6 1.49 + .12 12 + 8 -1+ 9 3+7
Knoxville 11/24 1.40 = .11 9 +8 18 + 9 18 + 7 4.0 £ 1.0 5
? 12/15 1.53 = .12 2+ 8 0+ 9 6 7
[
Memphis 11/26 1.39 + .11 8+8 11+ 9 -24%7 2.6 + 0.6 +5
12/2 1.43 = .11 9 + 8 5+ 9 1x7
12/7 1.34 =+ .11 2+ 8 10 + ¢ -2*+6
12/9 1.43 = ,11 78 -7t 9 06
TX: Austin 11/24 1.36 + .11 10 + 8 10 + 9 17 = 7 2.8 + 0.6 +5
12/2 1.50 =+ .12 2 8 5+.9 2 =7
12/9 1.34 + .11 3+8 3+ 9 37
Dallas 11/23 1.50 = .12 11 + 8 8+ 9 5+6
11/30 1.39 + .11 7+8 2+ 9 5% 7
12/10 1.29 = .11 -2 +8 4+ 9 1*6
UT: Salt Lake City 11/24 1.52 + .12 8 + 8 9+ 9 17
12/2 1.52 + ,12 5+ 8 3+ 9 07
12/6 1.32 = .11 7+38 0+ 9 37



TABLE B-2 - CONTINUED

K Radionuclide Concentration
Date g/liter * 2-Sigma " pCi/liter * 2-Sigma Counting Error (a)
Location Collected Counting Error 1375 1u0g, 1317 90g, 895,
VA: Norfolk 11/26 1.48 = .12 4 + 8 2+ 9 4 + 7
12/3 1.50 + .12 5+ 8 9+ 9 2 7
12/9 1.45 £ .12 7 +8 7+ 9 07
VT: Burlington 11/22 1.37 =+ .11 6 £ 8 5+ 9 7+7
11/27 1.44 £ 11 -2*8 -1* 9 26
12/3 1.41 £ .11 5+ 8 5+ 9 3+7
12/10 1.41 = .11 10 + 8 6+ 9 3+7
WA: Seattle 12/2 1.42 =+ .11 8 + 8 6+ 9 2 7
12/9 1.43 = .11 11 = 8 2+ 9 0x7
Spokane 11/24 1.44 = .12 8 + 8 10 £+ 9 5+7 2.8 + 1.1 0*5
w 12/3 1.39 = .11 5+8 7 9 4 £ 7
A 12/8 1.32 + .11 7+8 0+ 9 -22%6
w .
WI: Milwaukee 11/24 1.56 = .12 4 + 8 0+ 9 6 7
12/1 1.47 + .12 5+8 2+ 9 4+ 7
12/9 1.38 + .11 3+8 0+ 9 327
WV: Charleston 11/22 1.40 = .11 13 + 8 4+ 9 10 £ 7
WY: Laramie 11/24 1.32 + ,11 2 + 8 8+ 9 -1=*6
12/3 1.38 + .11 6 +8 5+ 9 0+x7
12/9 1.39 * .ll 1+ 8 11 + 9 -4 =6 2.4 1.0 35

(a) Negative values may be obtained when the actual concentration
is at or near zero due to the statistical distribution of net
counting results both positive and negative around zero.






APPENDIX C
Additional Information on Individual

and Population Dose Calculations



This appendix provides details trelated to the dose calculation pre-
sented in this report.

Correction for Background for 1317 in Milk and Igpegrated Milk Con-

centration by Station

To obtain net milk concentrations of '3!I, a background milk
concentration of '3'I was established for each station by averaging
the milk concentrations reported for the August and September 1976
milk samples. This average wés subtracted from the reported milk
concentrations (Appendix A) for the integration period. These net
milk concentrations were plotted for each station and extrapolated
to November 12, 1976. The resulting curves were integrated with a
planimeter to obtain the net integrated milk concentration for each
station. These net integrated milk concentrations are listed in

Table C-1.



Table C-1: Integrated Milk Concentration by Station for the

September Event

Location Integrated Milk Concentration

C
201?311—i)

L
Montgomery, AL 260
Palmer, AK 126
Phoenix, AZ 291
Little Rock, AR 448
Los Angeles, CA 79
San Francisco, CA 103
Sacramento, CA 43
Denver, CO 294
Hartford, CT - 1797
Wilmington, DE 1460
Washington, DC 1454
Tampa, FL 387
Atlanta, GA 217
Honolulu, HI 203
Idaho Falls, ID 86
Chicago, IL 39
Indianapolis, IN 83
Des Moines, IA 25
Wichita, KS 44
Louisville, KY 159
New Orleans, LA 331
Portland, ME 418
Baltimore, MD 1845



Table C-=1: Continued

Boston, MA
Grand Rapids, MI
Detroit, MI
Minneapolis, MN
Jackson, MS
Kansas City, MO
St. Louis, MO
Helena, MT
Omaha, NB

Las Vegas, NV
Manchester, NH
Trenton, NJ
Albuquerque, NM
Buffalo, NY

New York, NY
Syracuse, NY
Charlotte, NC
Minot, ND
Cincinnati, OH
Cleveland, OH
Oklahoma City, OK
Portland, OR
Pittsburgh, PA
Philadelphia, PA
Providence, RI
Charleston, SC
Rapid City, SD
Knoxville, TN
Chattanooga, TN
Memphis, TN

473
322
99
675
572
76
77
283
33
100
378
1245
259
148
1670
32
352
193

103
150
55
1041
1406
641
452
176
279
408
191



Table C-1: Continued

-Austin, TX
-Dallas, TX

Salt Lake City, UT
Burlington, VT
Norfolk, VA
Seattle, WA
Spokane, WA
Charleston, WV
Milwaukee, WI

Laramie, WY

273
53
20

101

445
70
61

301
10
40



Special Weighting for New York Statg Integrated Milk Concentration

Where there was more than one sampling station per state, the
integrated milk concentrations for the stations were arithmetically
averaged and applied for the state except for New York. There are
milk sampling stations at Buffalo, New York City, and Syracuse. The

integrated milk concentrations for these stations were:

Station Integrated Milk Concentration
pCi-d/L

Buffalo, NY 148

New York, NY 1670

Syracuse, NY 32

The New York City station is more than 10 times higher than either
of the other stations. TFor New York State, the following weighting
Procedure was used:

1. The populations of the "large metropolitan areas'* in New

York State were summed as follows.

Area 1970 Population
Albany—Schenectady—Troy, NY 722,000
Binghamton, NY - PA 303,000
Buffalo, NY 1,349,000
Nassau-Suffolk, NY 2,553,000
New York, NY 9,019,000
Rochester, NY 883,000

*See Table 21, Reference 7



Syracuse, NY 637,000
‘Utica-Rome, NY 341,000
Total 15,807,000

2. The ratio of New York City population to the total "large
metropolitan area' population was calculated; i.e.,

Ratio = 9019/15807 = 0.571

3. The integrated milk concentrations for Buffalo and Syracuse
were averaged to obtain 90 pCi-d/Z.

4, It was assumed that 57.1 percent of the people in New York
State drank milk of the integrated concentration of New
York City (1670 pCi-d/£) and that 42.9 percent of the
people drank milk of the average integrated concentration
of Buffalo and Syracuse (90 pCi-d/f). This technique
yielded a New York State integrated milk concentration of
992 pcCi-d/L.

Estimation of Milk Consumption by State for Integration Period of

October 1 -~ November 12, 1976.

Milk production data for October 1976 was obtained from USDA (6) as
9685 Mlbs. This milk production was multiplied by the ratio 43

- days/31 days to estimate the milk production for the total inte-
gration period as 13,434 Mlbs. It was assumed that all of this milk
was or would be consumed in the U. S. The 1972 population data

from Table 13 of Reference 7 was used to determine the fraction of

the U. S. population in each state. These fractions were multiplied



by the total milk production of 13,434 Mlbs. to obtain the estimated

milk consumption for each state. This data is shown in Table C-2.



Table C-2: Estimated Milk Consumption

State 1972 State Fraction of Estimated
Population 1972 U. 8. Milk Con-
(in thousands) Population sumption,
. Mlbs
Alabama 3,510 0.0169 226
Alaska 325 0.0016 21
Arizona 1,945 0.0093 125
Arkansas 1,978 0.0095 128
California 20,468 0.0983 1,320
Colorado 2,357 0.0113 152
Connecticut 3,082 0.0148 199
Delaware 565 0.0027 36
DC 748 0.0036 48
Florida 7,259 0.0349 468
Georgia 4,720 0.0227 305
Hawaii 809 0.0039 52
Idaho 756 0.0036 49
Illinois 11,251 0.0537 721
Indiana 5,291 0.0254 341
Towa 2,883 0.0138 186
Kansas 2,258 +0.0108 146
Kentucky 3,299 0.0158 213
Louisiana 3,720 0.0179 240
Maine 1,029 0.0049 66
Maryland 4,056 0.0195 262
Massachusetts 5,787 0.0278 373
Michigan 9,082 0.0436 586
Minnesota 3,896 0.0187 251
Mississippi 2,263 0.0109 146
Missouri 4,753 0.0228 307
Montana 719 0.0035 46



Table C-2: Continued

Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio

Oklahoma
Oregon
Pennsylvanié
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah

Vermont
Virginia
Washington
West Virginia

Wisconsin
Wyoming

Total U. S.

1,525
527
771

7,367

1,065

18,366

5,214

632

10,783
2,634
2,182
11,926
968

2,665
679

4,031

11,649

1,126
462

4,764

3,443

1,781

4,520
345

208,232

0.0073
0.0025
0.0037
0.0354
0.0051
0.0882
0.0250

0.0030

0.0518
0.0126

-0.0105

0.0573
0.0046
0.0128
0.0033
0.0194
0.0559
0.0054
0.0022
0.0229
0.0165
0.0086
0.0217
0.0017

98
34
50
475
69

1,185
336
41
696
170
141
769
62
172
44
260
752
73
30
307
222
115
292
22



Estimation of Food Group Fractions and Marketing-to-Consumption

Delay Times
Table C~3 lists USDA milk utilization data for 1975 (9). A verbal

estimate of the delay times between marketing and consumption of the
dairy products was obtained from USDA persomnel (8). These times
are also shown in Table C-3. Based on a review of this data, it

was decided that sufficient precision would be maintained in the
calculations if two food groups were established. The food groups

established are described in Table C-4.



Table C-3: Milk Utilization for 1975 and Estimated Marketing-tgo~

Consumption\Times for Various Milk Products(8’ 9)

Product

1975 Usage,
Mlbs

Estimated Marketing-

to~Consumption Time,
d

Manufactured Products

1. Creamery butter

2. Cheese

3. Cottage cheese

4. Evaporated and
dry whole milk

5. Ice cream & other
frozen dairy products
6. Other manufactured

products

Fluid Products

7. Sold by dealers
& producers

8. Used for human consumption
where produced

9. Residual

19,603

24,080

1,049

3,008

12,042

821

51,400

1,654

406

114,063

C-12

14 4 min., 30 d
average

30 d min,,
1-6 mo. average
1 week

6 mo. average

14 4 min.,
1-6 mo. average

1 day

1 day



Table C-4: Food Groups for Population Dose Calculations

Food Group Description Fraction Estimated
for 1975 Marketing-to-
Usage Consumption
time, d
1. 1Includes creamery butter, cheese, 0.52 30 d

ice cream, canned and condensed
milk, dry milk, and other manu-
factured products (includes items
1, 2, 4, 5, & 6 for a total of
59,554 Mlbs)

2. Includes cottage cheese, and all 0.48 1d
fluid milk products (includes
items 3, 7, 8, & 9 for a total
of 54,509 Mlbs)
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