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For many years, both the general public and the scientific community
have believed the assurances of the nuclear industry and government
agencies that under normal operating conditions, the radiation doses due
to relcases from commercial nuclear power plants are negligibly small,
and that therefore nuclear power represents much less of a threat to
human health than the operati(.m of 0il or coal burning electric power
stations. (1)

In particular, the nuclear industry , while adaitting the atmos-
pheric releases of iodine - 131 ,has repeatedly claimed that no siynificant
amounts of strontium - 90 and c;esium - 137 are released mto the air
franm nuclear power stations, and that therefore the strontium - 90
and cesium - 137 measured in the local milk must be due to fallout:
from nuclecar weapons tests. (2)

However , a detailed examinations of the levels of radioactive
strontiun and cesium in the air, ‘the soil, the vegetation and the
milk around two large nuclear power stations in Connecticut as
measured by the utility's own eﬁviromnental consultants over a period
of many years reveals that this claim was valid only for the first
few years of operation, and that in the last few years, the levels of
these known: cancer producing substances have reached or excceded the
levels observed in Comnecticut during the height of nuclear weapons
testing in the early 1960's. (.3) |

For instance whereas the highest yearly average following the
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large nuclear tésts of 1961 - 1962 was 23 picocuries Sr-90 per liter
of cow milk (pCi/l)l ,(4t‘?he dairies within a radius of eleven miles
around the Millstone Point Reactor near New _I:onclon showed milk con-
centrations as high as 27 pCi/1 in July of 1976!‘5)2\1: the same time,

the levels measured by the U.S. Environmental Protection Agency (EPA)
in Hartford some 40 miles northwest showed only 5.7 pCi/l of Sr-90

in the milk{6)see Fig. 1 and Table 1)

That these high levels of Sr-90 in the local milk could not
possibly be explained by fallout from nuclear weapons tests is further
supported by the fact that the levels measured in the milk by the EPA
for the same period decline in all directions away from Connecticut,
reaching values as low as 3 pCi/l in Cincinnati, Ohio and 5 pCi/l in
Portland, Maine{7)A similar pattern was found for cesium - 137 in the
milk, with peak values near the Millstone plant of 36 pCi/l comparcd”
with only 5 pCi/l in Hartford{8)Sce Fig. 2 and Table 2)

That fallout from nuclear testing camot explain the very high
levels near the nuclear plants in south-eastern Connecticut is
further supported by the fact that both cow ) milk and goat milk
in the nearby farms rose sharply from their values after April and May

when the plants were shut down for refueling to peak levels in July

and August of 1976, with Sr-90 in goat milk reaching 32 pCi/l1 near the

Connecticut Yankee plant, and 61 pCi/l near the Millstone Nuclear
Power Station.(9)Yet, the fallout from the Chinese Bomb Test of
September 26, 1976 was not detected in Connecticut until October Sth,

and when it arrived, the levels in goat milk, as measured by the

1. One Curie is the radioactivity of one gram of radium. One pCi
is one millionth of one millionth of this amount, or 10712 ci,



utility company rose by less than 3 pCi/lglq)See Fig. 3 and Table 3)

The fact that the month-by-month changes in cesium - 137 in the
milk measurcd by the E.P.A.(]'H)r the Providence, Rhode Island milk showed
a similar but lower peak in July and Auéust for the sampling stations
near the Millstone.Nuclear Plant in 1976 before the Chinese fallout
arrived in October while the rest of the U.S. did not, clearly indicate
that the contamination of the local milk can affect distant population
centers as far as 50 or nmore miles away, depending on where the milk
is shipped. (Fig. 4 and Table 4)

Since the concentration of strontium - 90 near the two plants
was 30 to 60 times the minimum detectable level, there can be no
question as to the statistical significance of these large rises
in the 5r-90 concentrations around these plants. (See Tables 1 and 3).

That the source of these high levels of radioactivity in the miik
is mainly due to the mﬁssions from the Millstone Plant located some
15 miles from the Connecticut — Rhode Island border is further supported
by a recent repo.rt sent by the Nuclear Rogulatory Caanission to
Congressman C. J. Dodd of Connecticut{1%in this report it is stated
that "During 1975, the liquid and gaseous effluents from Millstone
Unit No. 1 were high in radioactivity, in terms of Curie content, as
compared to other nuclear power facilities", and that "this was due
primarily to defects in the nuclear fuel that was being utilized at
that time".

According to the N.R.C.'s report on radioactive releases from
Nuclear Facilities issued in March of 1977 flaﬁe Mil]..stone Plant near
New London, Comnecticut discharged same 2,970,000 Curies of radioactive

gases into the air in 1975, the highest of any caamercial nuclear plant



ever reported in the United States. That same year the environmental
report for the plant also showed an all-time .high of 36 pCi/l of cesium -
137 produced in nearby farms, as compared wj.t.:h only 5 pCi/l of CS-137
for milk measured by the EPA in Hartford some 40 miles to the north.(11)
Although the N.R.C. report to Congressman Dodd indicates that the
total gaseous emissions were reduced to 500,000 curies in 1976, strontium -
90 in goat milk continued to rise fran 37 pCi/l in 1975 to an all time
high of 61 pCi/l1 in the third quarter of 1976, cowpared to a minimum
level of only 5 pCi/l measured in earlier ycars. Since the accuracy of
these measurements is *1 pCi/l1, there can be no question as to reality
of these extremely high levels of the most biologically serious of all
fission products in the milk and food, a chemical substance which is
known to have induced leukemia and cancer in nurerous animal studies.
In order to appregiate the seriousncss of these levels, it must
be realized that the Federal Radiation Council in 1961 set the max-—
imum levels of strontium - 90 for continuous consuption in the :total fiiet at
20 pCisdaytop of Range I){ and recomménded that countermeasures should
be taken such as placing cows on stored, uncontaminated feed, removing
the milk.frcm the market, or removing the strontium — 90 from the
milk by ion - exchange processes when levels exceed -200 p(:i/'d,aY-( 15&5
another indication of the seriousness of these levels, it must be
noted that the Environmental Protection Agency (FPA) in its newly
adopted standards for drinking water which came into effect in June
of 1977 requires that the levels of Sr-90 must be less than 8 pCi/l.(lG)
‘Since the carcinogenic action of a given intake of Sr-90 is the same
whether it occurs in water or milk, levels that are az high as 30 to

60 pCi/l are clearly in violation of presently accepted health standards.

$ See Table 5. Note that since milk is only 1/3 of the daily dietary intake,
the maximum allowable concentration in milk for one 1/day should be 7 pCi/1.
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For an intake of 200 pCi per day, the Foderal Radiation Council 45)
and more recently the N.R. C(.l?las calculated a.'_maxirmm dose to the bone
of 1500 to 1800 mrem for individuals in the general population, namely
the young infant. This dose may be compared with an annual average
dose of about 80 mrem from natural background radiation in the U.S.(la)

Using the latest figures on the dose per wnit strontium — 90 intake
in a yecar published by the Nuclear Regulatory Commission in its Regulatory
Guide, 1,109, March 1976,(th is possible to calculate the mautimem dose to
any individual resulting from the measwrcd levels of strontium - 90 in the
diet for individuals living necar the Millstone plant.

For the measured average of 35.1 pCi/l at ;’1 goat: farm two miles
from the plant: to the east:( l:guzld correcting for the background or local
minimum due to world-wide fallout of 9.6 pCi/l measwed abt: a more
distant. goat farm 15 miles away,( 2%)!10 obtaing an excess due to the relcases.
from the plant of 25 pCi’/l for 1976. Since the total intake from all
dictary sowrces as measurcd by the Connecticut Depactment of Health is
about three times that for cows milk and 2.0 times that ingested with

goat milk, one gets a daily intake of about 365 x 2.0 x 25 pCi/l or

- o 1’
. 18,250 pCi per year. From the N.R.C. Guide Table A5, one obtains a
yearly dose to bone of children of 0,0172 mrom per pCi, giving a dose

of 0.0172 x 18,250 .or 314 mrem per year, and about half as much to bone marrow (.21z

e T

':This dose is 450% of the average background radiation of 70 mrem
in the area accordiﬁg to the FEPA's latest measurunemgg ,2) al.ld'some 40 tir.nes
larger than the maximum dose to any individual ef 7.9 mrem calculated by
the utility in the summary of its 1976 environmental feport, in which no

account is taken of the Sr-90 in milk since it is claimed "to be unrelated

to plant operations." (23)
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These doses are sone 50 times - larger than bone marrow doses from a

~

(24)
typical chest — x-ray (2-4 ' mrems). Furthermore, these.Sr-90: doses are

canparable with those known to double the risk of childhood cancers
and leukemia for infants following diagnostic x-rays during pregnancy
"as determined by the large-scale statistical studies of Dr. A}_ice
Stewart at OxFord University(zf:%‘zd Dr. Brian McMahon at Harvani(,z%ch
range from about 1200 mrems for exposure of the full-term infant to
as low as 80 mrem for a fetus exposed in the first three months of

(25)

development.,

Finally, these large Sr-90 doses from normal operation of nuclear
reactors as determined from the detailed measurements of the utility's

~

own monitoring organization must be campared with the recommendation

-~

of the N.ational Acé(iény of Sc;iences in its 1972 regort(,‘%;here it is
recommended that the dose. from the generation ~.-df nucleaxr power should
not exceed a small fraction of the matural radiation background of |
abouts 100 mrenyyear. In fact, the Ac‘adumy Report expressed the view that
Ysocietal needs can be met with far lower average exposures and lower

genetic risk than permitted by the current Radiation Protection Guide.®

The dose from the strontium - 90 in the local milk and diet mst
also be campared with the new (Appendix I) regiiiations of the N.R.C., (28)
which call for less than 15 mrem per year to any organ as a result of
iodine and barticulates such as Sr-90 and CS-137 relcased to the air

as given on page 1.109-15 of the Requlatory Guide 1.109. (Table 6)



The average level of 35.1 pCi/l in the goat milk near the Haddam
Reactor at two miles, and the level of 17.3 pCi/l1 Sr-90 in cows milk
(five miles north-west, Station 20)(22x)1idcates that although the releases
from the Boiling Water Reactor (m at Millstone are larger by about
four times, the releases of these most biologically hazardous of all
fission products is by no means negligible for conmercial Pressurized
Water Reactors (PWR). Comparison with the relecases from the much
analler PWR at Rowe, Massachusetts, indicates that it is apparently
the effort: to operate the new large reactors at higher temperatures
and with thinner fuel rod claddings in order to increase their thermal
efficiency that has been primarily responsible for the great increase
in radioactive releases to the envi.ronment.@(\)g‘ee Table 8)

These results also indicate that existing environmental state-
ments for nuclear reactors do not reflect the truc population doses
observed after a few years of actual operation. G

For the case of the Millstone plant, the average dose alone from
the Strantium - 90 in the milk and other food is some 500 times larger
than the value of 0.13 mrem/yr. average dose to the population claimed
in the sumary of the environmental report. (32)The average bone dose
"to adults is found to be about 75 mrem from the ingestion of Sr-90
by adults consuming the local milk in 1976, and some five times greater
for the total amount of Sr-90 accumulated in the bones of residents in
the area since the plant went into operation.

The detailed calculation of the dose is sumarized in Tables
9, 10, 11. Table 9 shows the annual average concentration of Sr-90

in the milk around Millstone as mpasured at three sanpling stations



located within a radius of about 10 to 15 miles starting in 1970,1
Also shown in this table are the Sr—-90 concentrations for Hartford,
Connecticut, located some 35-40 miles to the north-west, and the

U.S. average concentrations measured by the E.P.A. in its pasteurized
milk network (PMN) for some 50 to 60 locations in the U.s. (33)

It is seen that in general, the Hartford milk concentration
is very closely equal to that for the U. S. average between 1970 and
1975, so that the U.S. average, representing world-wide fallout from
nuclear tests, can be used as a control for the concentrations found
near Millstone.

Also shown are the excess average concentrations in the three
locations near Millstone over the U.S.’ average, which are seen to in-
crease fram 1.8 pCi/l in 1971 to a maxium of 10.8 pCi/1 in 1974,

It is seen that six;ce 1973, the excess Sr-90 ncar Millstone has ex-
ceeded that due to world-wide weapons testing by about two times.
Thus, for the years 1973 to 1976, about two-thirds of the measured
Sr-90 near Millstone must be attributed to releases from the plant,
and only about one-third can be attrib;xted to weapons fallout.

Based on these measured milk concentrations, it is now possible
to obtain the average annual dose”m bone as follows. First, one
can obtain the total daily intake of Sr-90 from the total diet by
multiplying the amount in one liter of milk consumed per day by three,

according to the measurements of the Connecticut Department of Health.64)

1. A fourth station (No. 23A) located in a direction away from the
two prevailing directions served as "control" after 1972.



This daily intake, when multiplied by 365 then gives the yearly
ingestion of S.r;9ch.wh.ich accunulates. in bone.One can then utilize the
dose factors listed in the N.R.C. Regulatory Guide NUREG — 1.109 Tables
A3 to A-6 to obtain the annual dose for a specific organ and a specific
age group due to this annual intake of Sr-90.
This has been done in Tables 10-11 for the years following the
start-up of the Millstone Reactor in October of 1970, for the case of
bone in children and adults. |
Inspection of tdiese;tableg-reveals the Afollown:x_xg important facts:
1. The yearly dose to the bone of children due to the combined
amounts of Sr-90 from bomb tests and Millstone releases in-
creased from 166 mrem in 1971 to a high of 283 mrem in 1973,
compared with a normal armuél background from cosmic rays
and other natural sources of only 70 mrem, or some 4003 of
‘natural background radiation.

2, The cumlative dose to the bone of children living in the
are_aa/since 1970 from Sr-90 in the milk and: food produced
near Millstone reached 1,356 mrem by 1976, compared to a
dose from natural background of only 420 mrem during the
same period. |

3. Considering only the portion of the Sr-90 in excess of the

fallout levels, the annual bone dose for children reached a
peak of 204 mrem in 1974, and was still at 169 mrem in 1976. |
After six years of operation, the cumulative dose or "dose-
commitment” from Millstone had reached 809 mrem to bone.

4. For adults, the bone dose due Lo all sources of Sr-90 in-

creased fram 73 mrem per year in 1971 to 125 mrem per year
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in 1973, decreasing slightly to 108 mrem by 1976.

5. The dose due to the "excess" Sr-90 over that due to world-
wide fallout Sr-90, increased from iS mrem to bone in 1971
to 75 mrem in 1976. This is 577 times larger than the aver—
age dose of 0.13 mrem claimed by the utility for that year
when Sr-90 is disregarded.

6. The total population exposure in man-rams may be estimated
by multiplying the average bone dose by the number of people
drinking the milk. Since inspection of Fig. 4 shows that
the milk as far away as Providence shows a peak of radio-
activity at the same time as the milk near Millstone in
1976 with a peak height of about half that of the nearby
milk, one can estimate that the population of Rhode Island
receives about half as much radioactivity as the people in
New London Cc;tmty where the reactor is located.

Thas, the total population dose cun be obtained by taking the
population of New Iondon County (240,000) and adding to it half the
population of Rhode Island (1/2 of one million, or 500,000), and
maltiplying the total by the-annual Sr-90 bone dose.

The result is shown for each year since 1970 in Table XI
The popﬁlation man-rems to bone due to Sr-90 alone are seen to have
increased from 11,100 in 1971 to 55,500 in 1976, while the total
cumlative man-rems for the duration of plant operation reached a
total of 264,920 man-rem by 1976.

At the valuation of $1000 per man-rem assigned for purposes
of cost-benefit studies by the NRC in existing regulations > , this

means that the annual health costs of operating the Millstone plant
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have reached a level of at least 55.5 million dollars by 1976, with
a cumulative cost since start-up of 265 million dollars, ignoring the
contribution of Cs-137 and I-131. fThese must be compared with the
values one arrives at when the Sr-90 contribution is left out of con-

6 or 96 man-rems, with

sideration , namely 0.13 X 1073 yem X 0.74 X 10
a cost of $96,000. The failure to consider Sr-90 doses therefore under-
estimates the total man-rems and health cosls to society relative to
fossil fuel plants by more than 500 times, considering that the actual
bone;-dose factors for infants, children and adolescents in the total
population are significantly greater than for adults.(36>

Not. only have the maximum individual and average population doses
been grossly underestimated by the failure to take the airborme re—
leases of strontium ~ 90 into account that enter the milk and food -
chain, but also the dose to the whole body or the soft tissue organs
has thereby been greatly understated.

This follows from the fact that the N.R.C. Regulatory Guide
1.109 Table A-3 to A-6 gives a whole body dose from the ingestion
of Sr-90 which is about one-fourth of the dose to hbone. Thus, fdr
the adult, the whole body dose factor in Table A-3 is D.00186 mrem/
pCi, compared with 0.00761 mrem/pCi for bone. (See Appendix V)

For the infant, the situation is even more serious since both
the bone and whole body doses per unit Sr-90 intake are three times
larger than for the adult. Thus, Table A-6 of the F.R;C. Guide gives
0. 0251 mrem/pCi for infant bone, and 0.0064 mrem/pCi for soft tissue
including the reproductive organs and the glands that control body
growth and metabolism.

The result is that the maximum annual whole body dose due to
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Sr-90 ingestion alone is one-fourth of the maximum bone dose to a one
year old infant of 314 mrem/year for the case of an infant given goat
milk, or 78.5 mrem/year. This may be compared to the maximum per-
missible whole body dose of 5 nrem/year required by the F.R.C.'s
Appendix I rules reproduced in Table 6 or the 15 mrem/year to any organ
from Sr-90 or other particulates.

Again, .the whole body man-rems for the population drinking the
milk and eating the food produced in the area are one—quarter of the
bone man-rems of 55,000 or 13,750 man-rams in 1976, giving an accurulated
vhole body dose of 66,230 associated with a health cost of 66.2 ix.ui.llion
dollars since the Millstone Plant began operation. For a projected
30 year life of the plant, even if the strontium - 90 levels released to the
environment were to drop sharply by .grcatly curtailing the emissions,
the already accumilated hone and therefore the whcole body concentra-
tions of Sr-90 for adult.s. would diminish only slowly o that at a
minimum as a result of excretion and radicactive decay over the re-
maining 23 years, the annual bone- and whole body man-rems would still
be one-half to one-third what they were in 1976.

Likewise, the inpact on local animal, fish and bird reproduc-
tion as well as disease produced by the Sr-90 already accumulated in
the soil and sediment will diminish only slowly (i’ile to the 28 year
half life of Sr-90, thus exacting its environmental toll for decades
to came, no matter how successful the efforts m’ight be to lower the
additional amounts of Sr-90 discharged annually into the air and rivers
of the area.

Conclusions:

1. The evidence on the gradual build-up of Sr-90 in the local cow
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and goat milk around both the Haddam Neck and Millstone Point nuclear
plants while elsewhere Sr—90 levels were steadily decreasing indicates
that the high levels of Sr-90 in the nearby milk cannot be explained
by fallout. Furthermore, the évidence for many.fold rises of Sr-90
in the milk within a matter of months following shut-down during 1973-
1976 to levels not seen for the U.S. as a whole since the end of large
scale nuclear testing in 1963 clearly rules out the possibility that
these levels of Sr-90 can be completely explained in terms of fallout
from nuclear weapbns tests,
2. This conclusion is supported by the existence of a similar
pattern in the milk concentrations of Cs-137 which is known to accompany
Sr-90 in nearly oconstant proportions.
3. The evidence of growing accumulations of Sr-90 in the environment
around these plants and ‘the need to include it in dose calculations is
further supported by the measured pattern of airborne Sr-90 concentra-
tions and soil concentrations that are much larger to the north-east
than to the west and north of the Millstone plant as shown in Appen-
dix ViI.
4. The detailed environmental measurements carried out by the mon-
itoring organizations employed by the utility show that the Sr-90
concentrations in the milk and diet cannot be left out in calculating
either the maxinum doses to individuals or the average doses to the
population measured in man-rems, as was done by the utility
in its reports to the N.R.C. and by the N.R.C. in its report to Congress-
man €. J. Dodd in September 1977, a copy of which is enclosed as Appendix

I. . The reson is that a single strontium unit (pCi) per liter of milk
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every day, when the total dietary intake is considered, leads to an
annual dose to the bone of a child of 18.8 mrem. This is about 20%

of the annual dose from natural background radiation, and exceeds all
other sources of radiation in importance. Yet the excess Sr—90 levels
were as high as 10 pCi/l in the milk over periods of a year.

5. By cither failing to examine the envirommental reports in detail,
by failing to recognize the crucial importance of strontium - 90 or by
not guestioning the utility's practice of leaving out the Sr-90 doses

in the milk and diet in calculating the doses, the Nuclear Regulatory Comme
ission and the Environmental Protection Agency failed in their primary
duty to protect the public health and safety since the populaticn doses
and therefore the health effects were under estimated by anywhere from
500 to 2000 times.3%ne resulting health costs to the nation in man-rems
per plant, instead of being in the range of 10 to 100 man-xems per year,
must now be regarded as in the range of 10,000 to 100,000 man-rems, or
in hundreds of millions of dollars for the 5 to 8 years of operation of
the two Connecticut plants at the presently accepted health cost of
1,000 dollars per man-rem.

6. Since there is evj.dence that other nuclear plants have emitted
comparable amounts of Sr-90 into the air as Haddam Neck and Millstone, (38)
an immediate investigation by the legislatures of the states as well as
by Congress is required to end the serious threat to human health that
has resulted from the failure of the regulatory agencies of the Federal
Government to protect the health and sefety of the people living near

these plants.
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that no significant amounts of Sr~90 escape via atnospheric releases,
and not on the actual environmental measurements for large reactors
operating more than 3 to 4 years such as liaddam Neck or Millstone. As
a result, the calculated health impacts have been seriously under-
estimated in all such statements.

32. See reference 2, and the N.R.C. dose estimates for Millstone
(Ref. 12) which give equally low average doses when Sr-90 in the milk
and diet are ignored.

33. Reference 6 for years 1970-1976.

34. PRadiation data and reports; E.P.A.; A secries of reports, for
instance in November 1967, page 646-647 gives 33 pCi/day of Sr-90
in the total diet in June 1967 while Hartford milk was 11 pCi/l in
July 1967.

35. Appendix I to 10CFR50, issued in final form April 30, 1975
(Fed. Register May 5, 1975)

36. NUREG-1.109 (Ref. 17), Tables A-3 to A-6. (Population aver. is 1.4 X adult 8ose)

37. Using the 1976 Millstone environmental report average dose to
population of 0.13 mrem per year (Ref. 2) and the N.R.C. report to



Congressman C. J. Dodd (Ref. 12) which gives 0.04 mrem per year,as
conmpared with the annual adult bone-dose due to Sr-90 alone for 1976

of 75 mrem/year.

38. For the year 1974, the annual report of Environmental Radiation
for New York State gives maximum Sr-90 concentrations in the milk
near a series of nuclear reactors that can be comaréd with the U.S.
average for 12 months ending July 1974 of 5 pCi/1, typical for the
eastern U.S. and at sites far from operating nuclecar facilities
such as East Hampton, N.Y. (52 pCi/l).

1. Indian Point Reactor - (Westchester County , Bedford: 18i3
pCi/l maximum and 14 pCi/l average).

2, 9 - Mile Point Reactor - Oswego County Scriba: 1742 pCi/l
maximum and 12 pCi/l average). '

3. Brookhaven National Laboratory (Gas Cooled Testing Reactor)
Suffolk County (Site M515101) 20%4 pCi/l maximum and 11 pCi/l
average) .
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TABLE 1

Oows milk measurements near Millstone Plant, reproduced
fram Environmental Statement for 1976.

TABLE 7
DAIRY MILK
——— i S R P A (PCI/L)
COLLECTION , :
LOCATICN = DATE SR-89 SR—90 U S T2 SUS €s-137
(+/-) (+/-) (/=) t+/-)
20 2/23/76 0.0  UL.7 14,5 0.5 0,01 _ 0.06 22.7 1.1 i
TTTT20 T TR/ TN TN T TN 0.4 ) 0.08 1204 0.4
<0 /10776 0.3 1.1 7.9 0.3 0.30 0.09 13.5 0.9
20 o/ 1776 0.2 1.5 1642 0.6 0.0 0,08 _ 26,3 0.8
TTIT20T TTUTTIRI2MO2167TT T 0.0 T W T U271 0.8 0.05 ~0.08 32,0 2.0
20 87 2/7To 0.0 2.0 18.0 ' 0.6 0.09 Q.10 27.0 2.0
20 9713776 1.1 0.7 15.2 0.5 0.0 0.08 2442 1.1
20t TUUCLOZ7SZT6 T CTTTTATSO T 2007 T TG TT LT 3100007 TTRLG0 T 19.5 1.577 77
21 2723776 0.0 0.7 10.2 _ 0.4 0.05 0,08 28,0 2.6 |
TTTRY T T Ry reT T T gy 1.2 76,9 0.4 " 0,0 0.07 17.3 0.8
21 /10776 Ot 1.0 Tob 0.3 0.0 0.08 10.3 0.8
&/ 1776 0.7 0.6 9.3 0.4 0.10 0,06 15.8 1.1
"'”21““"’ TN TTTTTTeLe TR LT 8.0 0.4 “0.0 0.06 15.7 0.5
“ 8/ 2/7‘1 0.0 lox 13,1 0.5 0013 0.0% 30.0 2.0
21 9/13/70 0.3 0.9 12.9 0.9 0.0 0.07 31.3 1.3
TTTAY T TR0/ 576 TR 0 TRV T 1.3 0.8 T 416,007 8.00 16,8 1.4 7
22 2723716 0.0 0.5 T 8.6 0.3 0.G7 0.08 1647 1.0
TTT22 TTTTTW/827T6 T TS0 T 0.6 T 648 0.3 0.6 0.C8 T TTiRL.E T 0.5
22 $/10/706 1.6 1.3 7.7 0.4 0.0 0.08 16.0 1.0
22 6/ 1716 0.3 0.y 11.4 0.5 ¢.0 0.06 21.3 1.2
227 /39776 77T 0.0 5 UGS C- DAy 2 N« DY S Y o I 0.05% T33.3 T i, U7
22 8/ 2776 0.0 2.V ~e.3n 0.8 0.0 0.07 36.0 3.0
9713776 1.7 Co9 10.8 0.5 0.20  0.09 11.4 1.8
"”22 TTUAGZTES/ISTTT TRYLE T Os T UTTIAVE 0.6 217,007 5,060  26.0 2.0 7
23a 2/723/176 0.0 0.4 4.5 0.3 0.05 0,08  11.8 1,1
R Y SR VS ¥ 4 7/ T T B 0.9 " A0 0.3 0.0 T 0.08 T T 8.3 T 0.6 T
23A 5710776 0.5 (V) 5.2 0e3 0.0 0.07 13.6 1.0
234 &/ 1/16 0.0 0.6 4.2 0.3 0.40 ©0.08 4.8 0.8
4T SRR 74 1. £ Sy v + BERRA + 1Y : MRy J SR ¢ D SR P - S s D /7 S - Sateans’s B Shantiean
23A 8 2/70 1.0 2.0 5.8 1.1 0.04 0,07 16,0 0.8
234 9/13/70 VIS Vst 7.0 Ot G.0 C.08 13.7 1.3
"23A 10/° 5770 7 7T TR,3 LY T7.277776.8° 372907 771.306 8.2 TTOLSTT T




TABIE 2(a)

Pasteurized Milk Sr—90 concentrationé in the U.S. for

July 1976 reproduced from Environmental Radiation Data

Report 7, U.S. E.P.A. Table 12.

l

Strontium-90 and Strontium-89 in Pasteurized Milk

Annual Report - July 1976

Location

AK:Palmer
AL:Montgomery
AR:Little Rock
AZ:Phoenix
CA:Los Angeles
Sacramento
San Francisco
CO:Denver
CT:Nartford
CZ:Cristobal
DC:Washington
DE:Wilmington
FL:Tampa
GA:Atlanta
HI:Honolulu
IA:Des Moines
ID:Idaho Falls
IL:Chicago

IN:Indianapolis ’

KS:Wichita
KY:Louisville
LA:New Orleans
MA:Boston
1MD:Baltimore
ME:Portland
MI:Detrxoit
Grand Rapids
MN:Minneapolis
HO:Kansas City
St. Louis
HS:Jackson
MT :Helena
NC:Charlotte
ND:Minot
NE :Omaha
NH:Manchestex
NJ:Trenton
NM:Albugquerque
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8%sr (pCi/1)

05
015
15
-115
15
15
-215
-215
015

115
115
~415
0t5
045
-1#5
045
~115
115
245
545
115
~215
115
045
15
145
~115
05
115
~315
115

045
~115
145




Strontium-90 and Strontium-89 in Pasteurized Milk

Annual Report - July 1976 -.Continued

Location %y (pCi/l) $3sr (pci/l)
NV:Las Vegas .7 .6 015
NY:Buffalo 2.3+ .8 23%5

~ New York 6.9+2.0 ~115

Syracuse 3.1+1.1 05
/OH:Cincinnati 3.2+1.2~ 1+5

Cleveland 4.5%1.4 0%5
OK:0kalahoma City 3.6 .9 015
OR:Portland 5.0x1.8 ~245
PA:Philadelphia 4,7£1.0 05

Pittsburgh 7.241.9 —~215
PR:San Juan 1,811.0 05
>RI:Providence 5.0%1.3 05
SC:Charleston 5.6%t1.4 ~1%5
SD:Rapid City 4.7+1.4 —245
TN:Chattanooga 5.5+1.3 0+5

Knoxville 4.311.2 015

Memphis 5.1%1.3 ~1+5
TX:Austin 1.1+ .9 045

ballas 4.7+1.4 —1+5
UT:Salt Lake City " NS -

VA:Norfolk " 3.9%1.0 015
,VT:Burlington J4,121.4 —-115%
WA:Seattle 2.0t .9 115

Spokane 3.0+ .8 115
WI:Milwaukee 2.6%+1.2 05
WV:Charleston 4.84+1.3 0+5
WY:Laramie 2.5%1.7 ~1%5

NS - No sample.
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Pasteurized milk Cs-137 concentrations in the U.S. for
July 1976, reproduced from Environmental Radiation Data

Report 7, U.S. E.P.A., Table 9.

TABLE ZOﬂl

Concentrations of Radionuclides in Pasteurized Milk
July 1976

Location

AK:Palmer
AL:Montgomery
AR:Little Rock
AZ:Phoenix
CA:Los Angeles
Sacramento
San Francisco
CO:Denver
CT:Hartford
CZ:Cristobal
DC:Washington
DE:Wilwmington
FL:Tampa
GA:Atlanta
HI:Honolulu
IA:Des Moines
ID:Idaho Falls
IL:Chicago
IN:Indianapolis
KS:Wichita
KY:Louisville .
LA:New Orleans
MA:Boston
MD:Baltimore
ME:Portland
MI:Detroit
Grand Rapids
MN:Minneapolis
MO:Kansas City
St. Louis
MS:Jackson
MT :Helena
NC:Charlotte
ND:Minot
NE :Omaha
NH:Manchester
NJ:Trenton
NM:Albugquerque

NS
.561%
« 53¢

1
1l
10
1.
l-
1.
1.
10
1,

NS

1.
1.
1.
1.
1.
1.
lo
1.
1.
1.
1.
1
1.
ln
1.
1.
1.
1.
1.
1.
1.
1.
NS
1
1,
1.
NS

K

Conc.

(g/1)

51+
51t
56¢%
57+
41+
421
36t

43+
514
25%
42+
A2+
47+
38+
46 %
40¢
46+
491+

473

431
441+
40+
441
421
59¢
47+
36t
52+
41

.50+

514
47+

.12
.12
.12
e 12
.12
.12
<11
.11
.11

<11
.1?

.11
.11
+11
.12
.11
11
11

.12

.12
.12
.11
+11
.11
11
.11
.12
12
.11
.12
11

.12
.12
$12

18

Radionuclide Concentration
(pCi/1 * 2 Sigma Countln

1370 1hop
7% 7 -5+ 9
3+ 7 -5+ 9
4+ 77 1+ 9
4%+ 7 2+ 9
9+ 7 0210
6t 7 -7 9
8t 7 0t 9

5 7 31 9.
28+ 7 -1 9
6 7 -5+ 9
32+ 7 -6+ 9
10+ 7 2 9
13+ 7 -5+ 9
10+ 7 -2+ 9
6 7 -5+ 9
12+ 7 ~-13+ 9
. 9% 7 -12 9
9+ 7 ~2+ 9
6 7 0+ 9
10 7 0+ 9
. 8% 7. -5+ 9
5% 7 -2+ 9
26+ .7 -4+ 9
7+ 7 1 9
7 7 -6+ 9
6% 7 310
T 7 -2+ 9
19+ 7 -2+ 9
15% 7 -6+ 9
12+ 7 -4+ 9
7+ 7 -2+ 9
9+ 7 -1+ 9
N B K ~10+ 9
12¢% Y2 -4+ 9

~11
43
2%
3+
-1%
2%
2%
-1%
3%

0t
S5t
-4+
4%
-l#
~-1%
2t
11
-1%
1
0%
1
1t
0%
-4
-3%
0+
-2+
i
-1%
-1t
2%

Ot
1t
1%

? Brror)

sN NN NN NI

Nl g SNSNNNNNNCNNNNSNGOSN NSNS N NS




Concentrations of Radionuclides in Pasteurized Milk

July 1976 (Continued)

K Radionuclide Concentration
Conc. (pCi/1 %+ 2 Sigma Countln? Exrror)
Location (g/1) 1370g 1hop,
NV:Las Vegas 1.57x .12 4+ 7 -3+ 9 1+ 7
NY:Buffalo 1.46% .11 12+ 7 -12%+ 9 ot 7
New York 1.51 .12 AQs3: 7> -1 9 -1t 7
Syracuse 1.50+ .12 7+ 7 -6+ 9 0t 7
OH:Cincinnati 1.47% .11 9% 7 ~11%+ 9 -1l 7
Cleveland 1.45¢ .11 5 7 -3+ 9 1+ 7
OK:Okalahoma City 1.53+ .12 ¢ 7 -1+ 9 0 7
OR:Portland 1.39¢ .11 6t 7 5+ 9 1 7
PA:Philadelphia l.44: .11 5¢ 7 -9+ 9 0 7
Pittsbuxgh l.46¢ ,12 4+ 7 -7+ 9 =2% 7
PR:San Juan 1.47¢ .12 6 7 -3+ 9 1+ 7
RI:Providence 1.52+ .12 16 D -7+ 9 -3 7
SC:Charleston 1.41x .11 A3 7 2410 -2 7
SD:Rapid City l.46% .11 4% 7 -3+ 9 4% 7
TN :Chattanooga .47+ .12 11+ 7 -1+ 9 -3+ 7
Knoxville 1.43+ .11 9% 7 -2+ 9 1+ 7
Memphis 1.54¢ .12 20¢ 70 710 -4% 7
TX:Austin 1.49+ .12 ) -3+ 9 ~-4% 7
Dallas 1.58% .12 6+ 7 -10¢ 9 -2t 7
UT:Salt Lake City NS
VA:Norfolk 1.47x .11 4% 7 -10% 9 0+ 7
VT:Burlington 1.46% .12 9t 7 -3+ 9 4 7
WA:Seattle 1.57¢ .12 18+ 7 -3+ 9 0 7
Spokane 1.44% .11 6% 7 -2+ 9 -2+ 7
WI:Milwaukee 1,52¢ .12 6+ 7 -5+ 9 -1 7
WV:Charleston 1.44¢ .11 5% 7 -2+ 9 -2% 7
WY:Laramie 1.45% .12 5+ 7 ~5% 9 4% 7

NS - No sample.
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TABLE 3

& I-131 analysis done on 9/13 sample.

BERT RN ceaeen @ ires an

O T b

& No goat milk or pasture grass samples taken in February since none were available.

o e

Coat Milk data from Mill. Plant Environmental Report, 1976. i
TABLE 8
GOAT MILKw
(pC1/L)
COLLECTION
LOCATI1ON DATE SR—89 N SR~90 o I-131es-137 |
t+/-) t+/-) te/-) {+/~}
2% ©/12/776 1.6 o4 3444 0.6 0.0 0.20 51,1 0.8
) 47267 7> 0.0 ) 2Z2.8 1.3 0.60  0.20 64,0 2.0
24 /10776 0.1 1.0 24.0 0.5 0.30 0.20 44,0 2.0
b S/25/76 0.0 1.2 38e1 0.7 1,77  O.l4 80,0 2.0
T24 TTTT TR T/T6 T T 0.0 2.0 56.0 0.8 0.44  0.15  T171.0° 4.0
24 6722715 0.0 3.0 18.3 0.9 0.03 0.10 104.0 1.0
7/ 6/16 0.0 2.0 33,2 1.6 pipg”**p 14 7043 1.5
"26“‘""'7/I§)7o""' 0.0 TTi.2 T 35,8 0.7 2.70 20 67.0 2,07
24 8s 2716 0.0 2.0 39.3 0.9 2.30 o.zo 127.0 4,0
24 8724775 0.0 2.0 Ko, 2 1.0 0.53 0.15 _ 65.9 1.5
T2 TUTTTTOAN37T6 T T T 1.2 0.2 T 37.7 0.3 1.40 0.11 45,4 1,477
2‘ 9,28/76 l~° ’ 2.0 2708 0.? 3.”0 0-20 35 O 2.0
24 10/ 5/76 7.0 2.0 30,1 0.9 484,00 11.00 = 64,0 = 2.0 |
24 TXGZISZE T T T TEL TV T TS 0.6 T 860,00 20,00 $3,0 2.0
25A __&/12/776 0.0 1.1 23.5 0.6 0.0  0.20 28,7 0.5 _
254 Hj2E776 1.1 1.5 2246 0.5 0.0 .20 1504 1.1
25A 5710/76 0.2 1.8 32.6 0.6 0.10 0.20 21.9 1.1
J25A  5/27/706_ Q.0 1.2  39.1 - 0.7  0.07 0.11 _21.1 _ 0.9
T8K 6/ 1/70 TT0.0 3,0 - 61.0 0.9 0.20 0,40 25.8 1.3
25A 6/22/776 1.0 5.0 32.9 1.5 0.84 0.15 28.1 1.1
25A T/ 67715 1.6 1.3 18.0 0.6 0.0 c.11 17.¢ 0.7
25A T/19/16 0.0 1.0 18.3  0.% 0.2 .20 15.7 1.3
254 8/ 2776 0.0 1.2 16.5 0.5 0.10 0.20 23.7 1.1
25A _ _ 8/24/T76 1.7 1.0 13,7 0.5 0.0 _ 0.12 _29.8 1.2
254 97167764 Lo 2.0 20.9 0.8 "0.187 0.08 T28.8 1.3
25A 9/25/76 0.0 1.9 28.5 0.7 0.29 0,09 17.9 0.7
25A 10/ 5/76 0.0 1.1 9.6 G.6 1.60  0.20 6.7 0.7
25A 10719776 0.0 1.4 22.4 7 770,877 T1.50 T d.40 20.8 1.2




Pasteurized milk data from E.P.A. Environmental Radiation |
Data Report 6 (Oct. 1976) Covering April-June 1976. (Data
for Oct.-Dec. 1976, milk in report 8 containing the effect ‘
of Chinese Nuclear tests is too bulky to be reproduced here
and is avail. from the E.P.A. Office of Radiation Programs.)

Concentrations of Radionuclides in Pasteurized Milk

April 1976
K Radionuclide Concentration
Conc, (pCi/1 * 2 Sigma Countin? Exrxor)

Location (g/1) 137¢s 1hopa taly
AK:Palmerx NS '
AL:Montgomery 1.55%+ .12 10+ 7 3+ 10 1+ 7
AR:Little Rock 1.43¢ .11 10+ 7 + 9 8 7
AZ:Phoenix 1.54+ .12 8x 7 5+ 10 -5+ 7
CA:Los Angeles 1.38+ .11 1t 7 -8+ 9 2t 7

Sacramento 1.47 .12 4+ 7 -3+ 9 0t 7

San Francisco 1.51% .12 4+ 7 o 9 3+ 7
CO:Denver .45+ .11 6 7 ”lt 9 1l 7
*CT:Hartford 1.50+ .12 4+ 7 4% 10 -1+ 7
C2:Cristobal 1.55+ .12 8+ 7 2+ 10 4+ 7
DC:Washington ' 1.50% .12 ”§§mz 2t 10 0t 7
FL:Tampa 1.52% .12 35+ 7 -6t 9 -4% 7
GA:Atlanta 1.29% .11 T+ 7 -3 9 -5+ 7
III:HQnolulu 1-531 .12 6t 7 -2t 9 "4.": 7
"IA:Des ines l.62r .12 11+ 7 3+ 10 3t 7
o hmoines. 1.52¢ .12 10t 7 1t 10 2% 7
IL:Chicago 1.57+ .12 11t 7 -1t 9 3+ 7
IN:Indianapolis . 1.48+ .12 8+ 7 2+ 10 1+ 7
KS:Wichita 1.51+ .12 12+ 7 2% 10 3% 7
KY:Louisville 1.43+ .11 10 7 0 9 2% 7
LA:New Orleans 1.52+ .12 9+ 7 1t 9 5+ 7
MA:Boston 1.57+ .12 11+ 7 0t 10 2% 7
14D:Baltimore 1.50+ .12 7+ 7 2+ 10 1+ 7
ME:Portland 1.61+ .12 17+ 7 3+ 10 -1l% 7
MI:Detroit l.45+ .12 9t 7 11+ 10 o+ 7

Grand Rapids l.49+ .12 14t 7 4+ 10 -1% 7
MN:Minneapolis l1.54+ .12 10t 7 ox 9 -2+ 7
MO:Kansas City 1.42% .12 8t 7 0 9 -2% 7

St. Louis 1.37+ .11 10+ 7 -2+ 9 5% 7
MS:Jackson : 1.55+ .12 11+ 7 -5+ 9 2+ 7
MT:Helena NS
NC:Charlotte 1.57+ .12 13+ 7 7+ 10 0t 7
ND:Minot 1.60t .12 6+ 7 0+ 9 o+ 7
NE :0Omaha 1.34% .11 15t 7 0+ 9 -1 7
NH:Manchester ; 1.64%+ .12 17+ 7 4%+ 10 2t 7
NJ:Trenton l.46+ .12 10+ 7 3+ 19 3 7
NM:Albuquerque NS '
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Concentrations of Radionuclides in Pasteurized M11k

Location

NV:Las Vegas
NY:Buffalo
New York
Syracuse
OH:Cincinnati
Cleveland
OK:0Okalahoma City
OR:Portland
PA:Philadelphia
Pittsburgh
PR:San Juan
RI:Providence
SC:Charleston
SD:Rapid City
TN:Chattanooga
Knoxville
Memphis
TX:Austin
Dallas
UT:Salt Lake City
VA:Norfolk
VT:Burlington
WA:Seattle
Spokane
WI:Milwaukee
WV:Charleston
WY:Laramie

NS - No sample.

Radionuclide Concentration
?ma Countln? Errxor)

April 1976 -
K
Conc,

(g/1) 137¢s
1.55+ .12 6t
1.53%+ .12 8+
1.52+ .12 25t
]l 49+ .12 12+
1.49+ .12 17+
1.49+ .12 111
l1.56+ .12 3%
1.52+ .12 18+
1.492 .12 131
1.45% .12 7+
1.42%+ .11 8+
1.49% .12 4
1.52+ .12 16+
1.53+ .12 104#
1.47% .12 10%
1.42x .11 9+
l.63+ .12 61
l.48: .12 9+
1.37+ .11 4+
1.58%+ .12 11+
l1.42: .11 10+
1.43+ .11 9t
1.54% .12 19+
1.42+ .11 74+
1.55%+ .12 9t
1.44+ .11 11t

- 1.43% .11 10z
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(pCi/1 * 2 Si
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3%
1%
1+
12
0t
-1
1+
3
3t
2%
7+
-9%
3%
-6
41
5¢%
-3t
1+
-6t
1+
5%
5%
2%
0t
0t
6t
0%

10
10
10
9
10
9
9
10
10
10
10
9
10
9
10
10
9
9
9
10
10
10
10
9
9
10
9

7%
2%
3%
-3
6t
0
2%
2t
0t
2%
-1
-3%
1t
1t
~1t
3%
-1t
0t
-3t
1t
-2k
1
0+
-4%
2%
2%
-1t
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Table 13

Concentrations of Radionuclides in Pasteurized Milk

May 1976 3

K Radionuclide Concentration 2

Conc, (pCi/1 + 2 Si?ma Countin? Exrror) 2

Location (g/1) 137cs 1%%pa 1311 £

3

AK:Palmer NS i
AL:Montyomery 1.30+ .11 41 7 -8+ 9 -5 7

AR:Little Rock 1.42+ .11 3+ 7 -7+ 9 -3+ 7 g

AZ:Phoenix 1.42% .11 17+ 7 -6+ 9 7+ 7 ®
CA:Los Angeles 1.44+ .11 5+ 7 -4+ 9 -5+ 7
Sacramento l.44x .11 6t 7 -7+ 9 5t 7
San Francisco 1.38% .11 6t 7 -7+ 9 -3+ 7
CO:Denver l1.44%+ .11 5+ 7 -8+ 9 2+ 7
—~—CT:Hartford 1.50% .12 8+ 7 -10+ 9 -2+ 7
CzZ:Cristobal 1.27+ .11 122 7 -1+ 9 1t 7

DC:Washington NS

DE:Wilmington l.45% .11 4r 7 -7+ 9 -2% 7
FL:Tampa 1.47+ .12 18+ 7 -6+ 9 2% 7
GA:Atlanta 1.43+ .11 11+ 7 -7+ 9 -4% 7

HI:Honolulu 1l.43+ .12 4+ 7 -9+ 9 1+ 7 |
IA:Des Moines 1.49+ .12 7%+ 7 -6+ 9 -3+ 7
ID:Idaho Falls 1.49% .12 9% 7 -13%+ 9 2+ 7
IL:Chicago 1.38+ .11 6 7 -6+ 9 -3+ 7
IN:Indianapolis © 1.41% .11 2+ 6 -6+ 9 1 7

KS:Wichita 1.50 .12 a+ 7 -10t 9 2% 7 #
KY:Louisville 1.5+ .12 2+ 6 ~-11%+ 9 1+ 7
LA:New Orleans 1.49+ .12 9+ 7 -9+ 9 -1+ 7
MA:Boston _1.44¢ .11 7+ 7 -6+ 9 1+ 7
MD:Baltimore 1.50¢ 12 - 0+ 6 -4+ 9 -3+ 7
ME:Portland 1.52% .12 15+ 7 -5+ 9 -2% 7
MI:Detroit 1.30% .11 g8t 7 -2+ 9 ot 7
Grand Rapids 1.41% .11 4+ 7 -8+ 9 -2+ 7
MN:Minneapolis 1.42¢ .11 4% 7 -1 9 -2+ 7
MO:Kansas City 1.57% .12 5+ 7 _ -11% 9 1+ 7
St. Louis 1.49% .12 9+ 7 2110 -2+ 7
NS:Jackson 1.44 .11 10t 7 -4 9 -4+ 7

MT:Helena NS
NC:Charlotte 1.39% .11 5+ 7 -9+ 9 -1% 7
ND:Minot 1.42: .11 8+ 7 -8+ 9 0t 7
NE :Omaha 1.61+ .12 3t 7 -4+ 9 -1x 7
NH:Manchester 1.55+ .12 7+ 7 -6+ 9 -2+ 7
NJ:Trenton 1.49+ .12 5+ 7 -7+ 9 -1l% 7
NM:Albuquerque 1.39+ .11 9+ 7 -11% 9 -1 7
37
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Concentrations of Radionuclides in Pasteurized Milk
May 1976 — (Continued)

K Radionuclide Concentration 5

Conc. (pCi/l + 2 Si?ma Countin? Exrror) 3

Location (g/1) 137¢g 140pa 131y 3

NV:Las Vegas 1.43% .11 18+ 7 -5+ 9 0t 7 i

NY:Buffalo 1.48+ .12 9t 7 -4+ 9 -3+ 7 %

New York l.48%+ .12 8+ 7 -3+ 9 -4+ 7 g

Syracuse 1.37+ .11 5+ 7 -1t 9 -3+ 7 5

OH:Cincinnati 1.48+ .12 6+ 7 -7+ 9 2+ 7 z
Cleveland 1.423 .11 6t 7 1+ 9 -3% 7
OK:Okalahoma City 1.52% .12 6t 7 -6 9 -4% 7
OR:Portland 1.45+ .11 1t 6 ~-4% 9 -1t 7
PA:Philadelphia 1.52+ .12 7% 7 -17% 9 3+ 7
Pittsburgh 1.44+ .11 3% 7 -2t 9 -6+ 7
PR:San Juan 1.52+ .12 9+ 7 -3 9 1+ 7
RI:Providence 1.51+ .12 w6t 7 -1+ 9 -1+ 7
SC:Charleston 1.40% .11 9+ 7 -8% 9 -1t 7
SD:Rapid City 1.43: .11 10+ 7 -4t 9 0t 7
TN:Chattanooga 1.42+ .11 9+ 7 -6+ 9 -2t 7
Knoxville 1.53 .12 5% 7 -5+ 9 -3+ 7
Memphis 1.54+ .12 9+ 7 -12% 9 =2+ 7
TX:Austin l1.46+ .11 4+ 7 -7+ 9 0r 7
Dallas 1.56% .12 6t 7 2+10 1+ 7
UT:Salt Lake City ~ 1.63%+ .12 4+ 7 ~-10¢ 9 0 7

VA:Norfolk 1.43% .11 3+ 7 -6t 9 -2% 7 z
VT:Burlington l.44x .11 7+ 7 0+ 9 -6t 7
WA:Seattle 1.36% .11 9+ 7 2+ 9 -7+ 7
Spokane 1.49+ .12 9+ 7 -7+ 9 -2+ 7
WI:Milwaukee 1.45+ 111 ° 3% 7 ~9% 9 -3+ 7
WV:Charleston l1.43+ .12 3% 7 -10+ 9 -4+ 7
WY:Laramie .40 .11 2+ 7 4110 ot 7

NS - No sample.
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Table 14

Concentrations of Radionuclides in Pasteurized Milk

June 1976
K Radionuclide Concentration
Conc. (pCi/1 *+ 2 Sigma Countin? Exrror)

Location (g/1) NS thopa 131y
AK:Palmer NS
AL:Montgomerxy 1.43+ .11 11 7 -3 9 ot 7
AR:Little Rock 1.39+ .11 g8+ 7 -2+ 9 -6t 7
AZ:Phoenix 1.52¢ .12 41 7 -9+ 9 -1+ 7
CA:Los Angeles : 1.52¢+ .12 6t 7 -5+ 9 2+ 7

Sacramento 1.41% .11 6t 7 -6+ 9 -1l 7

San Francisco 1.50+ .12 5+ 7 -10%+ 9 0+ 7
CO:Denver l.46% .12 7+ 7 1+ 9 0t 7
CT:Hartford 1.53% .12 6+ 7 -10+ 9 2+ 7
Cz:Cristobal : 1.52+ .12 gt 7 0t 9 -7+ 7
DC:Washington ' 1.53 .12 6t 7 -10t 9 0+ 7
DE:Wilmington NS ,
FL:Tampa 1.45+ .11 20t 7 -8+ 9 -1+ 7 1
GA:Atlanta 1.41+ .11 10+ 7 -g+ 9 -2+ 7
HI:Honolulu 1.43% .11 1t 7 -6 9 -2+ 7
IA:Des Moines 1.44+ .11 5+ 7 ~3% 9 -2% 7
ID:Idaho Falls 1.41¢ .11 3+ 7 7+£10 o 7
IL:Chicago l.45+ .11 3t 7 -6+ 9 1t 7
IN:Indianapolis "1.48%x .12 8t 7 -10+ 9 -3+ 7
KS:Wichita 1.41% .11 9+ 7 -5+ 9 -2+ 7 ,
KY:Louisville 1.50+ .12 9+ 7 -9+ 9 -1lx 7
LA:New Orleans l1.46+ .11 gt 7 -4+ 9 -2+ 7
MA:Boston SI
MD:Baltimore 1.47+ .12 =~ 5% 7 -6+ 9 ~-5% 7
ME:Portland 1l 44+ .11 9+ 7 -3+ 9 -5+ 7
MI:Detroit 1.35¢ .11 . 7+ 7 -5+ 9 1+ 7 .

.Grand Rapids l1.462 .11 6t 7 -5+ 9 -2 7
MN:Minneapolis 1.57+ .12 7+ 7 -9 9 -2 7
MO:Kansas City 1.43: .11 1+ 7 2t 9 1+ 7

St. Louis 1.92+ .73 0ot 4 -1+ 9 2+ 8
MS:Jackson 1.43¢ .11 7+ 7 1+ 9 0+ 7
MT :Helena 1.43: .11 8+ 7 -1+ 9 -6% 7
NC:Charlotte 1.52¢+ .12 7+ 7 -7+ 9 0r 7
ND:Minot 1.48% .12 1+ 7 2+ 9 -4+ 7
NE :Omaha 1.41 .11 2+ 6 -2+ 9 -1l 7
NH:Manchester 1.74% .12 3+ 7 -2+ 9 -2+ 7

- NJ:Trenton 1.38: .11 5t 7 -7+ 9 3t 7
NM:Albuquerque NS
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Concentrations of Radionuclides in Pasteurized Milk
June 1976 (Continued)

Location

NV:Las Vegas
NY:Buffalo
New York
Syracuse
OH:Cincinnati
Cleveland
OK:0Okalahoma City
OR:Portland
PA:Philadelphia
Pittsburgh
PR:San Juan
RI:Providence
SC:Charleston
SD:Rapid City
TN:Chattanooga
Knoxville
Memphis
TX:Austin
Dallas
UT:Salt Lake City
VA:Nor folk
"VT:Burlington
WA:Seattle
Spokane
WI1:Milwaukee
WV:Charleston
WY:Laramie

NS - No sample.

SI - Sample inadvertantly lost in

K

Conc.

(g/1)

NS

1.441%
1.541%
l1.46%
1.45%
1.48%
1.50%
1.39%
l.46%
1.41%
1.48%
1.46%
1.40%
1.43%
l.424
1.42%
1.44+
1.47+
1.441%
1.47%
1.51%
1. 3li
.42¢
l.46%
1.48¢
l1.40%
1.31%

.11
.12
.12
.11
<12
.12
.11
-11
.11
.12
.12
-11
.11
<11
.11
.11
.12
-1l
.12
.12
.11
.12
«12
.12
11
.11

40

Radionuclide Concentration

(pCi/1 & 2 Si?ma Countin? Exror)
'Ba 137y

3%
4
8t
81
9%
4%
6t
5%
~1+
6t
<124
11+
5%
4%
7%
7%
5%
18¢
11
16+
6+
12%
1+
6%
7+
5%

NNNONNSNNNNSNNNNNNNSNSNNGNaNNS

1

-6t
-11%
-3%
-3t
-7t
-5%
-4t
-41

-12+

~-5%
-9
-4 %
-6t
~-5%
-3t
-12%
-1t
-7

1t
-7t
-6
-5
-2t
-5%
-8%
-3+

laboratory.
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-3t
3+
4+
0+
1t
5%
(1}

-6t
6t

-41

-2t
0t

-3
0t

-1t
0t

- 4%
0%

-1t

-5%
2%

-5

-24
1%

-3t
0t

N NSNNSNN SN SNSNSNSNN NSNS NN NN N S

<




TABLE 5

Federal Radiation Council Radiation Protection
Guides for daily total diet intakes (1961)

Table 1. Radiation Protection Guides-~FRC recommendations and related information pertaining to

environmental levels during normal peacetime operation

RPG for ip- Guidance for euitable samples of exposed population groups
dividual in the
Radionuclide Critical organ general
population RPG Corresponding con- Renge 1 Range H Range 111
(rad/a) (rail/a) tinuous daily inteke] (pCi/day)® | (pCi/day)® (pCi/day)®
f (pCi/duy) :
. ey — 5 A
N fi N
{S’t;onﬁm-m. ») ¥ a 5. ) 0.5 42,000 0-200 200-2,000 | 2,000-20,000
——— e aiaal .
<P Strontiutn-90. - ccv.n.. 1.5 X ] 4200 0-20 20-200 200-2,000
L —— e .5 17 <- L.
Todine-131.. L 1.5 3 100 - 0-10) 10-100 100-1,000
Cesium-137¢ 8 37 3,600 0-360 360-3,600 3,600-368,000

®» Suitable samples which represent the liniting conditions for thiy guidence are: strontium-89, strontium-90—-general populution; jodine-131—
children 1 year of agae; cesium-147—infants,

® Hased on an average intuke of 1 liter of mitk per duy
o A doseof 13 a1 /a (o the bone v cstirnated lc‘»!rcsu

1t 70 n dose of 0.5 rad/a to the bonn marcow.

4 For strontimn-89 and strontium-90, the Council's study indicated thut there is currently no operational requirement for an intake value as high as one
corresponding to the RI'G. Therefore, these intuke values correspond to duses to the critical organ not grester thun one-third the respective RP(G
* The guides expressed here were not given in the FRC repurts, but were calculnted wing nppropriate FRC recommuiendations.” .

MOTEL TOTAL DIET & 3k ik ceuTtNY OF |i.lf€\'k P DAY




TABLE 6 | ,

l
P
) Maximum permissible doses under Appendix I to 10CFR50
‘Q N.R.C. Regulations from NUREG - 1.109

TABLE 1
SUMMARY OF STAFF POSITION -
METHODS OF EVALUATING COMPLIAMNCE WITH APPENDIX 1

APPENDIX 1 POINT OF DOSE EQUATIONS
TYPE OF DOSE DESIGN OBJECTIVE __EVALUATION T0 BE USED
Liquid Effluents
Dose to total 3 mrem/yr per unit Location of the highest 1,2, 3,4,%45
body from all dose offsite*
pathways (see also Table A-1).
Dose to any organ Y0 mrem/yr per unit Same as above. 1,2, 3,4,85
from all pathways
Gaseous Effluents**
Gamma dose in air 10 mrad/yr per unit Location of the 6or7, as
: : highest dose offsite, *** appropriate
Beta dose in air 20 mrad/yr per unit Same as above. 7
Dose to total body S mrem/yr per unit Location of the 8 or 10, as
of an individual highest dose offsite.* appropriate
T BY
IEJ?f Dose to skin of an 15 mremn/yr per unit Same as ahove. 9 or 11, as
individual ' appropriate
Radioiodines and Particulates’ Released to the Atmosphere
Dose to any organ . 15 mrem/yr per unit Location of the tt 12, 13, & 14
from all pathways - highest dose offsite,
» )
Evaluated at a location that is anticipated to be occupied during plant lifetime or evaluated
with respect to such potential land and water usage and food pathways as could actually exist
during the term of plant operation.

*h

Calculated only for ngble gases.
(173
Evaluated at a location that could be occupied during the term of plant operation.
*Doses due to carbon-14 and tritium intake from terrestrial food chains are included
in this category.

*vaaluated at a location where an exposure pathway actually exists at time of licensing. How-
ever, if the applicant determines design objectives with respect to radioactive iodine on the
basis of existing conditions and if potential changes in land and water usage and food pathways
could result in exposures in excess of the quideline values given above, the applicant should
provide reasonable assurance that a monitoring and surveillance program will be performed to

| determine: (1) the quantities of radioactive iodine actually released to the atmosphere and
deposited relative to those estimated in the determination of design objectives; (2) whether
changes in land and water usage and food pathways which would result in individual exposures
greater than originally estimated have occurred; and (3) the content of radioactive iodine and 0
foods involved in the changes, if and when they occur. -
LY

1.109-15
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TABLE 7(a)

Measurements of radioactivity in
cows milk near Haddam Neck repro-
duced from the Environmental Report,

1976
TABLE 7
DAIRY MILK
. {pC1/L)Y
COLLECTION

LOCATION DATE SR-89 SR=-90 I1-131 €S~137
t+/-) (+/-) (+/~) (+/-)
69 2723776 0.0 0.7 8.8 0¢4 0.0 0.09 27.3 1.1
69 &/712/76 0.0 0.8 9.8 0.7 0.02 0,09 20.1 0.3
69 5710776 0.0 0.8 4.7 0.3 0.0 0.08 11.2 1.0
69 62 Wb 0.9 1.1 4,1 0.3 0.18 0,07 9.0 1.0
69 1719776 0.0 0.6 6.9 0.3 0.0 0.07 13.9 1.5
69 8/ 2716 0.0 1.4 6.4 0.3 0.0 0.07 27.6 0.8
_69. . _9Nn3/16 0.3 0.9 5.2 0.3 0.09 0.08 ¢ 11,6 0.8
697" 7 "T107 5776 3.0 1.1 4.6 0 143,00 2.00 4.1 0.6
702723776 0.0 0.6 6.6 0.4 ©.C9 0.C8 7.0 0.5
) W/12/776 0.0 0.6 6.4 0.4 0.0 0.11 6.3 0.5
70 5710776 1.3 0.9 6.1 0.3 0.04 0.09 6.3 1.0
L7908/ /76 0.5 1.0 __ 5,5 _ 0.3 C.13  0.07 9.2 1.0
70 /719776 0.8 0.5 4.0 0.2 0.09 0.07 Teb 0.7
70 0 8/ 2/76 009 O-B 5.9 005 0o05 0.10 6.5 0-3
70 9/13/76_ 1.0 2.0 _T1.7_ 0.8 0.10 0.07 6.2 0.7
70 710/ 5776 16.4% 0.9 9.1 0.4 201.60 0.70 Seb 0.8

1

M 2723776 0.2 0.4 5.5 0.3 0.0 0.06 8.6 0.9
T 4/127176 0.0 0.7 4.8 0.3 0.0 0.09 6.7 0.5
71 S/10/76 0.3 0.9 3.8 0.2 0.07 0.08 5.4 0.6
71 67 1716 1.6 1.2 6.5 0.4 0.04 0.07 15.7 0.7
i T/19/76 1.0 0.7 Be4 0.3 0.02 0.07 36.0 2.0
T 87 2776 0.0 1.0 11.2 0.7 0.0 0.10 52.0 3.0
71 9713776 1.4 0.8 10,5 0.6 0.03, 0.09 30.9 1.1
- 71 1o/ 5776 0.0 Oote Yy 0.2 248,00 7T.00 16.0 1.2
T2A 2124776 0.0 0.6 7.8 0.3 0.09 0.06 13.8 0.6
T2A 4712776 0.0 0.6 6.6 0.3 0.0 0.06 9.5 0.5
72A $/10/76 0.0 0.3 6.5 0.3 0.01 0.10 T4 1.0
728 67 /76 0.2 0.9 6.8 0.3 0.06 (.05 7.9 0.6
7247 7 119718 0.0 0.5 4.8 0.3 0.0 0,05 15.8 1.5
72A 87 2/7% 0.0 0.4 3.1 0.2 0.0 0.07 13,3 C.9
T2h 9/13/76 0.9 0.9 4.8, 0.3 0.09 0.12 12.4 0.8
T2A 10/ 5776 9.0 2.0 5.8 0.5 175.00 91.40 12.6 1.4




TABIE 7(b) |

Measurement of radioactivity in
goat milk near Haddam Neck repro-

duced from the Environmental Report,

1976.
TARLYE 8
GOAT MILK
(PCI/LY
COLLECTION
LOCATION DATE SK-89 SR~90 1-131 CS~-137
te/=) (+/=) (e/-~) (+/-)
73‘ ",12/7‘) 0'0 0.9y ‘8.‘ 0.1' 0.0 0.14 2007 008
T3 &/ T/ 0.0 1.9 18.4 0.5 0.40 0.20 37.8 1.3
A W19/76 . 0.7 0.7 10,6 C.4 C.18  0.15 23.0 2.0
T T73A 87 2776 0.0 l.1 11.6 0.4 0.0 0,20 52.0 3.0
T3A 9/13/76 Qe 0.9 8.8 O.4 0.09 0.08 11,9 0.8
_ T3A 10/ 5/76 _  Be9 1.4 10.3 0.5 196.00 2,00 _  28.2 1.3
14 /12776 0.0 le.1 19.0 2.0 0.10 0.20 17.5 0.8
T4 5/10/76 0.0 1.4 - 1836 0.4 0.05 0.14 37.2 1.5
T4 e/ 1776 1.4 265 32.6 0.9 0.09 0.15 77.0 3.0
T4 7719776 6.0 0.6 19.1 0.6 0.0 0.20 23.9 1.1
CLT6 B 2/T6 1.9 0.7 23.T 0.7 0.0  0.20 37.0 , 2.0
% 9/13/76 0.5 0.6 5.6 0.4 0.34 0.07 19.7 1.2
14 / 10/ 5/76 5.9 1.4 12.8 0.5 57.00 0.60 22.7 1.1

J.

'
i
.
t
'
1
1
1
1

l

.....No goat milk or pasture grass samples taken in February since none were available,




TABLE 8 ‘

Caomparisons of Thermal Efficiency and
Radioactive Releases Fram the Yankee (Rowe),
the Haddam Neck (Connecticut Yankee) and Millstone
Point Plants (Tables Reproduced fram "Report on Releases of Radioactive
Effluents", 1972, U.S.A.E.C. Directorate of Requlations, (August 1973)

Yankee Connect. Millstone
(Rowe) Yankee, Point-~-1,
Mass. Haddam Conn.
(PWR) (PWR) (BWR)
Lic. Power MW (Therm.) 600 MW 1825 MW 2011 MW
Elect. Power MW (el.) 1972 173 MW 568 MW 658 MW
Thermal Efficiency (1972 Data) 28.8% 31.1% 32.7%
I-131, Cs-137, Sr-90 etc. Airborne 0.00077 ci 0.0181 Ci 1.32 Ci
Release, Ci (1972)
I-131, Cs-137, Sr-90 etc. Airborne 0.0044 0.3187 4,0367
Release; Ci Per 1000 MW Electrical
Power
Relative Gaseous (I, Sr, Cs) 1 72 917
Releases per 1000 MW Power -
Year of Start-up : 1960 1967 1970

-

Data taken fram A.E.C. 1972 report (See tables reproduced in Appendix VIII)
Note the much greater releases of the biologically most hazardous materials
for the more efficient, later reactors.




TABLE 9

Comparison of Sr—90 Concentrations in Milk Near the Millstone Nuclear
Reactor With Concentrations in Hartford and the U.S. as a Whole ~ 1970 to 1976

(CYRE (b) )
Av. Daily Milk Av. Daily Milk Av. Daily Milk Excess Sr-90 LExces:
leaxr Sr-90 Concentr, Sr-90 Ooncentr. Sr-90 Concentr., In Milk Near Sr-90
Near Millstone In July (Hart- for Year: In Millstone : Near
pCi/l ford) pCi/l U.S. pCi/l over U.S. . Millstc
pCi/1 - pCi/l
'970# 9.8 8 8 1.8 -_—
97 8.8 9 7 1.8 20%
972 9.6 7 6 3.6 382
973 15.0 4 5 : 10.0 67%
974 14.8 Nol: Avail. 4 10.8 ' 73%
975 10.7 3.1 3 7.7 72%
976 13.0 5.7 . ' 4 9.0 693

Millstone Operation began in October 26, 1970
Conn. Yankee (Haddam Neck, 20 miles N.W., Started July 24, 1967.

a) ‘Three locations within 10-15 miles; 107= * 0.2 pCi/l
From Millstone environmental reports, annual averages

b) E.P.A. Measurements (Rad. Data and Reports) in July.
10 = *+ 1 pCi/1

c) E/P.A. Network Average (Rad. Data and Reports)
1o~ =7+ 0.2 pci/l



TABLE 10

Doses to the Bone of Children Due to Sr-90 in the Milk and
Total Diet Near the Millstone Nuclear Plant — 1970 to 1976

Millstone Operations Began October 26, 1970

a)

b)

c)

Usi.ng. dose factor of 0.0172 mreny/pCi annual intake from Table A-5,
NUREG 1.109 (N.R.C., March 1976), equivulant to 6.28 mrem/yr. per
1 pCi daily intake in total diet.

Using percent excess Sr-90 levels due to Millstone from milk measure-
ments (Table 9)..

Natural Radiation background 70 mrem/vr. ((E.P.A. measurements; E.P.A.
report on Haddam Neck
E:P.A. - 520/3-74-007 ; Sect, 7.7 , page 109

(a) {b) (c)

Total Diet Annual Sr-90 Annual Sr-90 Cumul. Sr—90 Annual Sr-90

Sr-90 Intake Bone Dose For Bone Dose For Bone Pose For Bone Dose Fo.

Tear Near Millstone Child-All Sources Child Due to Child Due To Child Due To

pCi/day mrem/yx Millstone » - . Millstone Millstone as

mrem/yr. mrem % of Natural

"9701 29,4 185 ——— —_— e

971 26.4 166 33 33 473
972 28.8 181 69 102 99%
973 45,0 283 190 292 271%
974 44.4 279 204 495 2918
975 32.1 202 _ 145 640 207%
976 39.0 245 169 809 241%




TABLE 11

|
!

Average Doses to Adult Bone From Sr—-90 in the Milk and
Total Diet Near the Millstone Point Nuclear Plant, 1970-1976

Annual Adult Annual Alult Cumilative Mnnual Cumulative Cumilative

lear Bone Dose Bone Dose Adult Bone Adult Alult Bone Health Costs
From Total Due to Sr-90 Dose Due To  Bone Tot. Total Pop. of Bone Doses
Sr-90 Intake from Mill- Sr~90 Froin Pop. Dose Dose Due To  From Millstone
Near Millstone Stone mrem/ Millstone Due to Millstone Mill. Dollars
meem/yr. yr. nrem/yr. Millstone Man-Rem

Man-Rean

970% == e — o — —

971 73 15 15 11,100 11,100 11.1

972 80 30 45 22,200 33,300 33.3

973 - 125 84 129 62,160 95,460 95.5

974 123 90 219 66,600 162,060 162

975 89 64 283 47,360 209,420 209

976 108 75 358 55,500 264,920 264

a)

b)

c)

Millstone Operation Began October 26, 1970

Based on dose factor of 0.00761 mrem/pCi annual intake from Table A - 3

NUREG 1.109 (NRC, March 1976)

Based on population of New ILondon County plus one-half of Rhode Island

(740,000)

Based on N.R.C. and E.P.A. Health cost of $1000 per man-rem
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APPENDIX I i
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Report to Congr. C.J. Dodd, Sept. 1977;

EVALUATION OF RADIOACTIVE EFFLUENTS FROM MILLSTONE UNIT NO. 1

OFFICE OF NUCLEAR REACTOR REGULATION

NORTHEAST NUCLEAR ENERGY COMPANY

DOCKET NO. 50-245

MILLSTONE UNIT NO. 1

Introduction

During 1975, the liquid and gaseous effluents from Millstone Unit No. 1
were high in radioactivity, in terms of Curie content, as compared

to other nuclear power facilities. The dose rate due to these effluents
to the local population and its significance is addressed in Section 2.0
below. Our conclusions regarding effluents from Millstone Unit No. 1
are contained in Section 3,0.

Explanation for Radioactive Effluents from Millstone Unit No. 1 and
Significance to Local Population

During 1975, the comparatively high curie content of the radioactivity,
in gaseous effluents from Millstone Unit No. 1, was due primarily

to defects in the nuclear fuel that was being utilized at that time.
The comparatively high Curie content of the liquid effluents was
due mostly to the conduct of required plant maintenance. Moreover,

the liquid radwaste was diluted and discharged rather than solidified L
as is currently the practice at Millstone Unit No. 1. The effluent
release data is summarized in Table 1. Although the Curie content

of the effluents from Millstone Unit No. 1 during 1975 was the highest
for any nuclear power reactor in the United States, the concentration
(measured as micro Curies per milliliter) of radioactive material

in the effluents was controlled and represent only small fractions

gf thg limits specified in Title 10, Code of Federal Regulations,

art 20. ‘ :

During 1976, as can be seen in the attached Table 1, the radioactive
effluents Curie content decreased considerably. The decrease in the
Curie content of the gaseous effluents was due partly to removal

of some of the defective fuel in the fall of 1975 during the third
refueling of Millstone Unit No. 1. 1In addition, the licensee (Northeast
Nuclear Energy Company) adopted a plant operating technique specifically
designed to further maintain fuel.integrity, thus reducing the radio-
active components of gaseous effluents. The decrease in the level of
liquid effluents during 1976 was due to the startup of the liquid rad-
vaste treatment system. This system concentrates and solidifies liquid
waste for removal from the site to approved disposal areas instead of




3.0

discharging the diluted liquid effluent from the plant. During the
fourth refueling of Millstone Unit No. 1, in the fall of 1976, more
of the previous defective fuel was removed thereby causing the Curie

‘content of the gaseous effluent to undergo a further decrease during

1977. During 1978, we expect that the new augmented gaseous radwaste
treatment system will become operational and will result in a further
decrease in radioactivity in gaseous effluents.

The calculated dose to the population, as a result of operation of
Millstone Unit MNo. 1, is summarized in Table 2. During the comparatively
high releases of 1975, it is significant to note that the average
individual's dose in the population located within 50 miles from
Millstone Unit No. 1 was only 0.2 millirem per year. As can be

seen in Table 2, this exnosure is very small compared to the natural
background (natural ragiation) level of 125 millirem per year.

Moreover, the 0.2 millirem per year is small when compared to the

normal variation in the backqground radiation level over the state

of Connecticut of at least 15 millirem per year.

Conclusion

From the information presented in Section 2.0, we conclude that the
doses from the operation of Millstone Unit Ho. 1 to the population
within 50 miles of the facility is statistically indistinguishable
from the natural background radiation doses. The extremely low
levels of exposure {less than 0.2% of natural background radiation
dose) precludes distinguishing any health effects that could have
even theoretically been produced by the operation of Millstone.
Even so, the licensee has taken positive action to further decrease
the liquid and gaseous radioactive effluents from Millstone Unit
No. 1, so that we expect the Curie content of radioactive effluents
to decrease through 1978 with a corresponding decrease in the dose
to the offsite population.

) 557 R RN R AR
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APPENDIX IT |
From EPA Region II ERAMS 902/4-77-009 |
i

ERAMS Data Analysis of Water Samples Under Drinking Water Standards

° Newly-established drinking water standards, effective June 24, 1977, set
the following maximum levels of radioactivity in drinking water:

tritium 20,000 pCi/1
—>Sr-90 8 pCi/l
Sr-89 80 pCi/1l
Cs-134 20,000 pCi/1
Cs~-137 200 pCi/i
Ba-140 90 pCi/l
Ra-226 and 228 5 pCi/l

° After analysis of the data collected by the ERAMS network during 1975 and 1976
the fol]ow1ng information was noted:

-~ Albany drlnkwng water levels were 2% or less of the tritium limit,
3% of the Sr-90 limit, and 4% of the Ra-226 limit.

--Bayside (NJ) surface water tritium levels were a maximum of 2% of the
drinking water limit.

-- Buffalo drinking water levels were 2% or less of the tritium limit,
14% of the Sr-90 limit, and 6% or the Ra-226 limit. WET—
Nl A " Vit

-- Ossining surface water samples never exceeded 1.5% of the maximum
tritium drinking water limit.

-- Oswego surface water samples were never more than 2% of the drinking
water tritium limit.

-- Oyster Creek surface water samples were never in excess of 1.5% of the
tritium drinking water standard.

-~ Poughkeepsie surface water samples never exceeded 2.5% of the tritium
" drinking water standard.

-- San Juan drinking water never exceeded 1.5% of the tritium limit,
6% of the Sr-90 limit, or 8% of the Ra-226 limit.

-~ Syracuse drinking water never exceeded 4%of the tritium limit, 10% of <£—
the Sr-90 limit, or 8% of the Ra-226 limit. Average values for the
Tocation were e 2% of the tritium Timit, 5% of the Sr-90 limit, and
4% of the Ra- 220 Timit.

-~ Trenton drinking water levels were 2% of the tritium limit, 20% of the Jﬂ___ ;
Sr-90 Timit, and 6% of the Ra-226 limit. Average values for the city OvSes §o
were less than 1.5%of the tritium ]1m1t 10% of the Sr-90 1imit, and Cles- §.-°8
3% of the Ra-226 limit. T T %

-- Waretown (NJ) drinking water levels were 2% of the tritium levels,
1% of the Sr-90 limit, and 38% of the Ra-226 limit.

Average levels in New York State were 1.5% of the tritium limit, 5% of the
Sr-90 Vimit, and 4% of the Ra-226 Limit.

Ty T S S BT i
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1.0 SUMMARY

The radiological environmental monitoring program around the Millstone
Nuclear Power Station was continued for the period January through
December 1976, in compliance with the Environmental Technical Specifi-~
cations, Section 3.2, This report for 1976 was prepared by the
Radiation Assessment staff of the Northeast Utilities Service Company. ]
The laboratory analyses were done by Interex Corporation of Natick, 3
Massachusetts who also assisted in the qualitative interpretation of
the laboratory data.

T TR PR - K P v e obien

Sampling and radiologlcal analyses were performed on alr particulates,
gamma exposure rates, soil, milk, fruit, vegetables, well water,
reservolr water, bottom sediment, sea water, mussels, oysters, clams,
scallops, lobster, fin fish, algae and eggs.

The observed results indicate that the predominant radioactivity at
offsite locations are from nonplant related sources such as fallout
from nuclear weapons tests and from naturally occurring nuclides.
Plant related radioactivity above the mlnimum detectable levels, as
set by counting statistics was observed; as gamma exposure rate at
three locations within 3 miles of the station; as iodine—131 in goats
milk; as manganese-54 and cobalt-60 in bottom sediment collected
within 500 feet of the discharge; as cesiun-137, manpanesie—-54,
cobalt~58 and cobalt-60 in rockweed collected within 500 feet of the
digcharge; as cesiuw-137 , cesium 134, cobalt-60 and manganese~54 in
mussels and oysters collected within 500 feet of the discharge; as
manganese-54 in scallops; and as manganese-54 and cobalt—60 in
lobsters. In general the radioactivity in 1976 was less than that
observed in 1975 and the levels in aquatic media in 1976 exhibited

a rapidly decreasing trend through the year. This is as a result
of the operation of the augmented liquid radioactive waste treatment
system, =

The radiation dose to the general public from the stations discharges
have been evaluated by two methods; one using the measured stations
discharges and conservative transport models, and the other using
the measured concentrations of radiocactivity in environmental media.
The maximum dose (at the station boundary) that could occur to a
member of the general public as a result of the stations discharges
was 7.9 millirem and the average dose to an individual residing
within 50 miles of the station is 0.13 millirem. These doses are

1.6 percent and 0.08 percent of the corresponding Federal and State
standards for annual permissible doses to the public from man-wade
radiation, which are 500 millirem and 170 millirem respectively.
Natural background radiation in Connecticut gives members of the
|public a dose of 129 millirem per year. Thus the stations effect on '
the public is minlmal.

L
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Table 4. Mean actlve bone marrow dose for several different examinations:

subject No. 16 of the USPHS study

~ Mean
HVL Calc. Skin Active Marrow
Examination SSD (mm Al) Exposure Dose per film

(mR) (mrad)
AP Lumbosac. Spine 64 1.8 1705 87.2
Lat. Lumbosac. Spine 50 1.9 4603 56.2
——1, PA Chest 80 2.7 16 2.2
PA Upper GI 74 2.3 712 51,1
PA 1VP 80 2.4 125 13.3
PA Chest 80 2.2 31 4.0
AP Cerxrv, Spine 80 2.2 189 4.9
PA Barium Enena 80 2.2 759 97.1
Lat. Hip 67 2.6 666 26.7
Lat. Skull 80 2.3 243 13.0
PA Sinuses 71 2.3 987 16.5
AP Left Shoulder 80 2.4 28 3.3
Lat. Skull 79 2.3 311 15.9
PFG Chest 79 2.1 3680 41.2
Lat. Gall Bladder 60 2.5 546 24.3
PA Barium Enema 74 3.3 608 119.0

AP Urethrogram 74 2.4 55 5.1
PA Ribs 712 2.0 1049 82.5
AP Thor. Spine 72 3.0 482 84,2
AP Mandible 76 2.2 222 12.9
Lat. Chest 80 3.0 218 20.5
Lat. Cerv. Spine 80 1.0 94 2.0
> PA Chest 80 2.3 33 4.1
Lat. Dental 20 2.0 1186 1.8
AP Dental 31 2.6 806 3.7

SUMMARY

The exposure measurements, model and computer program for estimation of mean
active bone marrow doses formerly ewployed in the 1962 British Survey of x-ray
doses and proposed for application to x-ray exposure information obtained in the
U.S. Public Health Service's X-Ray Exposure Studies (1966 and 1973) are

described and evaluated.

The method described in this paper is feasible for use to determine the
mean active bone marrow doses to adults for examinations having a skin to source
distance of 80 cm ox less. For a greater SSD, as for example in chest x-rays, a

small correction In the calculated dose can be made.

From DHEW-FDA-76-8015; Ref. 24

16

e ey gy v m e
=2 e e s LT

R AR

érEeek

e

ST SRR

ERON a0

—
Pt
SR

o rrng. 1 ns v
AU m‘:ﬁ“& ;

Vg 1

SO 10 Ny .

PO . st i) b .

R RETRTD

s
o

~

SR




¥

From N.R.C. Reg. Guide 1.109 March 76'
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APPENDIX V(a) |

t

TABLE A-3

DULT INGES
mrem/pCi fngested)

A

NUCLIDE BONE LIVER  TNTAL BIDY THYROID  KIDNEY LUNG GI-LL}
] 3 0,0 1,34E-07 1,33E=-07 1.34€E=-07 1,34€-07 {,34E=07 ,34€=07
4BE 10 3,18E=06 4,91E=0% 7.95E~08 0,0 3,71E=n7 0,0 2.6RE=05
6C 14 2,84E-06 5,69E~07 5,69E«07 S5,A9E=07 5,69E~07 5,69E=07 5,69E=07
7N i3 8,57E~09 6,17€-09 O6,37E~09 A.37E-09 B,3/E-09 B,37E~09 B,37E-09
9F 18 6,25%F=07 0,0 6.93E~08 0,0 0.0 0,0 1,85E-08

1INA 22 1, JUF=05 { ,J4E~05 §,7GE=05 3, TUE~0S J,74E=05 §.74E~05 1,74F=0S
TINA 24 2,26F=06 2.20E=06 Q2,0hFE=06 2.2bE~006 2,PbFE~06 2,26E~0b6 0,06(~06
15P 32 1,93E=08 §1,21€«05 7,47€=06 10,0 0,0 0,0 2,17€~05
20CA 4 1,87€=04 0,0 ~Frrs 0,0 0,0 0,0 1, RUE=DT
215C 4o S.51FE=09  1,08E~-08 3,11E-09 0,0 1,00E~ND 0,0 5, 21E~0%
24CR 59 0,0 0.0 2.66FE=09 1,59E=09 S5,87E=10 3,53£~09 6,69F=07
254N 54 0,0 4,57€=06 B,73E-07 0,0 1.36E=06 0,0 1,640L=05
25MN 56 0,0 1,156=07 2,05€E«08 0,0 1.46E-07 0,0 3.67E=06
26FE 55  6,20E=06 2,79E-05 7.33E-06 0,0 n.0 3,23E~05 1,09L~05
26FF 59 4, 34E~06 1,03E~0% 3.92E~06 0,0 0.0 2,M6E=-06 3. 40F =05
21C0O 57T 0,0 1.,756=07 2,91E-07 0,0 | 0.0 0.0 u,44E =06
27L0 .. 58 0.0 T 46E«07 1,67E«06 0,0 0,0 0.0 1,51F=05
27C0 60 0,0 2 A5Ev06 4, T72E=06 0,0 0,0 0.0 4,02F~08
28NT 59  9,77t~06 3,35t-06 §,83E¢06 0,0 0,0 0.0 6.90E~07
28NT 63 1,306=0a 9 02«06 4,36E~06 0,0 0.0 N.0 1,88F-06
28N1 65  5,29E~07 6, B87F-0B 3 _13E-D8 0,0 0,0 0,0 1,70E~06
29CU” b4 0,0 8,348-08 3,92E-08 0,0 2 10E=~nT 0,0 T 1006
30IN 65  4,85E~06 1,54F«05 6,97E=06 0,0 1,03E=05 0,0 9,70E-08
Y0ZN _ 69M | T0E=07 4,09E~07 3. T3E=0R 0,0 2,UBE=07 0,0 2, 49E =05
»S0IN 69 1,056~08 §,98E~08 {.37E=09 0,0 1.20E~08 0,0 2,96E-09
34SE 719 0,0 2.03E=06 G, U0E=0T7 0,0 4,556=06 0.0 S.38F=07
ISBR_ 82 0,0 0,0 2,26E=06 D,0 n,0 0.0 2,59E~06
358" 8% 0,0 0,0 4 02E=0A 0,0 0,0 0,0 S.19E~08
3I58R B84 0,0 0.0 5.22E~08 0,0 0,0 0.0 4,09E=13
358R B85 0,0 0,0 2,14E=09 0,0 0.0 0,0 0.0
37RA 66 0.0 e 11E=05 O, R4E=06 0,0 0.0 0,0 4.,16E=06
3I7TRA 87 0,0 $.236~05 4, 2RE=06 0,0 6,0 0.0 S.76E-07
37RB 88 0,0 6,06F~08 3 _21E~0A 0,0 0,0 0,0 B8,36E-19
Y7RA 869 0.0 Y,0lE-08 2,R3E~08 0,0 9,0 0,0 0.0
I85R 89  3,09F-04 0,0 8,.85F«06 0,0 0.0 e.0 §,94E=0S
38S5R 90 7,61E~03 0,0 1,866~03 0,0 0.0 0,0 1.02E-04
388K 91 5.82f6=086 0.0 2.,5hE=-07 0,0 0,0 0,0 2.93¢t~05
385R 92  2,16E=06 0.0 9,31E=08 0,0 0,0 0,0 4,26 =05
39Y 90 9,636=09 0,0 2,5RE=10 0,0 0,0 0,0 1,02E~04
39Y 9% 9_,10€-1t 0.0 3,93E=172 0,0 0.0 0,0 2.,67E~10
397 91 1.41E=07 0,0 3,78E=09 0.0 0,0 0,0 7.76E=05
Note: 0.0 means insufficient data or that the dose factor is <1.0E-20.
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APPENDIX V(b)

TABLE A-5

CHILD INGESTION DOSE FACTORS
{mrem/pCi Tngested)

NUCLIDE * BONE LIVER  TOTAL BODY THYRDIO  KIDNEY LUNG GI=-LL1

IH 3 0,0 2,03F-07 2,.03E~07 2.03E~07 2.03E=07 2,03£=07

6C 16 2,26E=06 2,26E-06 2.26E=05 2.26E=06 2.26E=0h 2,26F=06

1INA 22  5.B9E=05 5,B9E~05 5. 89E=05 5,B9£=05 5,89E=05 2,57t=06

27¢0 58 6.0 1.85E-08 S,58E=06 0,0 0.0 1.,106~09

27C0 60 0,0 S, A7E=06 1,55E=05 0.0 : 0.0 2.86E=08

. Q0 388R B9 1,38E-03 0,0 3,95€-05 0,0 (Use 0,0 5.156-05
fij:_;~_3asa 90 7 1,726=02 0,0 a,36E-03 0.0 0.0 2.20E~04
‘¥ 39Y 90 4,21E=08 0,0 f 13E=09 0,0 ADULT 0.0 1,20E=04
39Y 91  5,85E-07 0,0 1.56E=0R 0,0 0.0 7.77€-0%

a0IN 95 1,04F~07 @2,42E=0B 2.20E=0B 0.0 0.0 2.50€-05

aINB 95  1,95E~08 B8,326~09 6.11E=09 0.0 DOSE 0.0 1 44E=~05

qaRU 103  6,78E~07 0,0 2.JUE=07 0,0 0,0 1,78F~0%

44RU 106 1,196~05 0,0 1., U8E=06 0,0 0.0 1.85F=04

SOSN 123 1.31E=04 §,64E-06 3,22E«0b6 1,738~06 6,0 6.50F =05

S2TE 1254 1 ,16F=05 3 09E=06 {,.52E~06 3,20£=06 FACTOR) o ¢ 1, 10E=08

S2TE 127 4,50E=07 $1,20E=07 9.6SE~08 3.106=07 0.0 1.92E-05

S2TE 1294 4,956=05 §,38E«=0S 7,65E=06 1,5RE=0S 0.0 5.,96E-05

S2TE 132 1,02E=05 4,50E=06 S,42E«06 b,62E~0hH 0,0 7.89F=0S

1394 129 1,39E-05 B8,.54F-06 3,B1E=05 2,79E=-02 0,0 4,29E=07

2 S31 431  1,63E~05 1,67E=05 1.26E~DS S,U3F=03 0.0 1.43E~00
531 133 5. 98E-06 7,3BE-06 2,90E~06 1,78E-~03 0.0 2.99E-06

SSCS 134 2,24E-04 3,77E=04 B,02E=05 0.0 4,19F=05 2,04E=06

SSCS $37 ° 3,12E=04 3,02E-04 4.50E=05 0,0 3,54E=05 1,84F-06

S6BA 140 8,26E-05 7,.256-08 4,B5E=06 0.0 4,32F=08 4,21E-06

STLA 160 1,01E=08 3,52E=09 1.19E-09 0.0 0.0 1.00E<04

S8CE 141 J.T6E~08 1 . BRE=OR 2.B80E~09 0,0 0,0 2.36E=05

SBCE U4 2 14E-06 6 T0E~07 { JUE=07 0,0 0,0 1, 74E=04

63€U 150  2,5PE+-06 2,08F=07 2.03E=07 0,0 0.0 4, TUE-DS

Q2U 232  1,77E-02 0,0 . |.26E=03 0,0 0.0 6.91E-05

920 234 3.57E-03 0,0 2.21E=04 0,0 0,0 6,32E-05

94PU 238  1,24F~03 1,52E=084 3.09E~05 0.0 0.0 7.50E-05

94PU 239  {,32E-03 1,62E=04 3,27E=05 0.0 0.0 6.85£-05

94PU 240  1,32E=03 1 .63E=04 3.30E~05 0,9 0,0 6,856 =05

- QGPU 201 T 12E=07 B,50F=08 1.81E~08 0.0 0,0 1.326-07
95AM 281  1,42E=03 6,20E-04 9,9KE~05 0.0 0.0 7.376-05

96CM 242 6, TUE=0S 5,2BE=05 4 UhE=06 0,0 n,0 8.03E-05

96CM 244 1.,126=083 . S5,40E=~04 6,99E=~05 0.0 0.0 71.64E«08

Note: 0.0 means insufficient data or that the dose factor is <).0E-20. .
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APPENDIX V(c)

TABLE A-6
INFANT INGESTION DOSE FACTORS
{mrem/pCi Tngested)

NUCLIDE RUNE LIVER TOYAL BDDY TVHYROID KIDNEY LUNG GI-LLI
1M 3 0,0 3,07F=-07 3,07E=07 3,07E-07 3,07E=07 3,07€-07
6C 14 4,81F=06 4,81E~06 4, B1E=-06 4,BIE-ObH 0,81E=0b6 4,BLE=06

1INA 22 1,006=08 1 .00E=n4 1,00E-04 1.0DE=~04 1.00FE=04 2,45E=06
27C0 54 0,0 $,78E=06 9,.26E=06 0,0 n,0 9, 79€E=06
27C0 80 0,0 1.0TE«0S 2.56E=05 0,0 o 0.0 2.60E=05

" qo 18SR B9, 2,93E-031 0,0 A, UPE=05 0,0 (USE 0,0 5.4BE=05
& 383R 90 2.51E=02 ' 0,0 6,40E«03/ 0,0 0.0 2.us¥=013
ijv 39Y .90 8.976-08 0.0 2.“‘5"’09 0.0 ADULT 0.0 ‘02QF"‘0Q
39Y 91 1,25E-06 0,0 3,33E-08 0,0 0.0 8,27E=05
90ZR 9§ e, A1E=07 S5,32E~08 3,78E-08 0,0 0.0 2,38E=05
“‘Nﬂ 95 3.695-05 l."SE*D& ‘.035'08 0.0 DOSE 0.0 l.“Of-O‘
44Ry 103 J UlE=06 0,0 4,85E-07 0,0 8,0 1.76E=05
4aRy 106 2,54E~05 0.0 3,126~06 0,0 0.0 1.976-04
508N 123 2.19E~04 4, 33F«0h &,86E«06 0,33E~06 FACTOR) 040 6,91F =05
S2TE 125M 2, U43F«05 B _19Ew«06 3, 24E=0D6  R,00E-Ch ' 0,0 1,176=0%
S2TE 127 9.58E=07 3,49E=07 2,06E~07 T.75€-07 0.0 2.01E~085
S2TE 129M 1,05E~04 3,63€E«05 ),60E~05 3,956-05 0.0 6,336 =065
52TE 132 2,13€E=05 1,05E~05 9,.76E-06 1,549E-05 0,0 A, O0RE~05
531 129 ?,956=05 2,16E«05 7.76F~05 6,79FE=-02 0,0 4 UBE=07
531 131 3,426%05 &,07E-05 2.3BE-05 1,31E~02 0.0 1.,53E=06
531 133 1,26E=-05 1 _BU4E=09 S, SHAF=06 6,35E~03 0,0 3,27E=06
55C8 3134 4,58E-04 B 24E-0d4 b6,97€E-05 0,0 9,U42E=0% 1,96F«06
55CS 137 6,53E~08 \ ?,31E=04 4,20E~05 0,0 A, B1Em05 |.R9E=0p
S6BA 140 1,74E-04 1 755207 B,99€=06 040 1,07€~07 4, 43F06
S7LA 140 2,126-08 8,37F«09 2.16E-00 0,0 0.0 1,0uf-ng
SBCE 14} 8,006-08 &4,91F=08 5,756-09 0.0 0,0 2.3RE«0%

~  SBCE 144 U U9E=06 1, TTE=Qh 2,42E=07 0,0 0,0 1.85F~04
63EU 154 8,30F=-06 4, RUE~DT7 3,29E-07 0.0 0.0 4,76E~05
92U 232 3,66E~02 0,0 2.6BE~03 0,0 0.0 7.34e-05
924 234 T7,80F-03 0,0 4,71E-04 0,0 o 0,0 6.72F=0%
94PU 238 1,71F=03 2, 18F«04 4,25E~05 0,0 6.0 7.98E=05
9uPy 239 1,7BE=03 2,26F=08 4,44E~05 0,0 0,0 7.28E =05
94PU 280 1, 7BE~03 2 P8E=~04 U4, 4SE=05 0,0 0,0 7.28€-05
94PU 241 1,06F~06 1,37F~07 2.70€=08B 0.0 n.0 1.680F=07
95AM 24} 1.936-03 1,03F=03 1,38E~08 0,0 0.0 7.84€-05
96CH 242 1,43E=04 1 _U40E=08 9 G4QF=Np 0,0 n,0 B,53F=05
96CN 24un 1.,64E=03 I,67E~04 1,04€E=-04 0,0 0,0 8,126=05

Note: 0.0 means insufficient data or that the dose factor is «<1.0E-20.

1.109-27 v}
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EXTERNAL GAMMA RADIATION
NEAR MILLSTONE REACTOR

PEAK OF

pR/hr Cs-137

2 IN MILK
15— |
‘,...._._.w

10

N.E. UTILITIES

FROM TABLE 1A)
REPORT - 1976

i

L 40
- NORMAL

l BACKGROUND
' 9O mi. W

18! CHINESE
L FALLOUT

!

O Wz i s L A [ s I (|

J FM AM J J A S O ND
1976

Fram Table 1(a), Millstone ¥Environmental Report
1976. Note that the minimum values, which are due
to the natural radiation background from radioac-
tivity in the soil and cosmic rays are in the
neighborhood of 40-50 mrem/year, not 129 mrem/yr.
as stated in the utility's report (Appendix I1I).
Furthemore, the external gamma radiation is seen
to reach its peak at the same time as the measured
peak of Cs-137 in milk as seen in Fig. 4 and Table
1, thus tying it to plant releases.

mrad/yr

ANNUAL
RADIATION
RATE

132 mr/yr‘I
107 mr/yr

i
88 mr/yr;

14mr/yr




EXTERNAL DOSE RATE FROM GAMMA RADIATION

APPENDIX VI (b) 'l

VARIATION OF EXTERNAL GAMMA
DOSE RATE WITH TIME FOR VARIOUS
DISTANCES FROM HADDAM NECK

REACTOR - 1976

mR/hr
SOURCE : N.E. UTILITY
1S ENVIR. REP. 1976, TABLE 1A ) —{132 mr/yr
] 5 EFFECT
i LOC. 54 OF CHINESE
0.5mi. WNW FALLOUT
o OF PLANT i
10— 4 — 88 mr/yr
o ST. 54
/ /0.5 miles
R {7 X WNW
7
& X X=X
L <11 0c. 59 1 aamp/
2 3.5mi. WNW mr/yr
- XLl NORMAL RAD.
1 x\ X “BACKGROUND 33.4mr/yr
i 3.5 mi. WNW
9) | | el 1 1 L I | ] 1 1 '0)
J F M A M J J A S O N D
1976

From Table 1A, Environmental Report. for Haddam |
Neck Plant, 1976. Note that external gamma rad-
iation is much lower near Haddam Neck than near
Millstone, consistent with the lower levels of
airborne Cs-137 levels in the local milk as shown |
in Tables 7(a) and 7(b). Again, the utility's own
measurements of external gamma radiation show a
level far below the level of 129 mrem per year
stated as the natural background level for
Connecticut , and much closer to the 1970-71
EPA measunements of 70 mrem per year.
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APPENDIX VII (b) t

From Envirormental Report for Millstone Plant, 1976 (Units are pCi/qm) /
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APPENDIX VIII |

Tables of releases and release limits
for Conn. Yankee (Haddam Neck). , Mill.,
and Yankee (Rowe, Mass.) Reactors from
IﬂElE_ﬂﬁ A.E.C. Report on Releases of Radioactiv,
ity in Effluents " - 1972, Div. of Reg.
. Oper. Aug. 1973,
AIRBORNE EFFLUENT COMPARISON BY YEAR

Halogens and Particulates
(Ha1T-Tife greater than 8 days)

Curies
Facility 1970 1977 1972
Boiling Water Reactors '
.- Qyster Creek 0.32 2.14 6.48
Nine Mile Point <0.001 <0.06 0.969
-3 Millstone 1 - 4.0 1.32
Dresden 1 .3.3 <0.67 2.75
Dresden 2,3 1.6 8.68 5.89
LaCrosse <0.06 <0.001 <0.712
Monticello - 0.052 0.589
Big Rock Point 0.13 0.61 0.148
Humboldt Bay 0.35 0.3 1.78 -
* Pilgrim . - - 0.0319
Quad Cities 1,2 - - 0.747
* Vermont Yankee - = 0.171
Pressurized Water Reactors
*Maine Yankee - - 3.71 x1076
Palisades . - 9.7 x10-3
——> Yankee (Rowe) <0.001 <0.0001 7.77 xlO'4
Indian Point 1 0.08 0.21 0.928
R.E. Ginna 0.05 0.17 0.035
——> Connecticut Yankee (Haddw)p. 002 0.03 0.0181
H.B. Robinson - None detected 0.0268
San Onofre <0.001 <0.0001 4.74 x107%
Point Beach 1,2 - <0.0001 0.0297
*Surry 1 - - 1.75 x107%
Nonwater Reactors
Peach Bottom 1 <0.001 <0.003 None
Fermi - <0.001 0.001

* Operated less than 1 year
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. PLANT SUMMARY 1972

Licensee: Yankee Atomic E]ectrfc Company*
Type: Pressurized Water Reactor
Facility: Yankee Rowe
Docket No: 50-29
Licensed Power Level: 600 MWT ~ 150 Mw (eL)

Initial Criticality: 8/19/60
" Cooling Water: Deerfield River

Location: 20 miles N.W. Greenfield, Massachusetts
*Owned by 11 utilities.

Table 21

POWER GEMNERATION - Megawatt hours

. - |
Gross thermal: 2.24 x 100 Cé{’”{" =18, go/o
Net electrical: 6.44 x 10° e

AIRBORNE EFFLUENTS ' Curies released Percent of limit

Noble gases 1.83 x 10  2.63x 1072
Halogens \ 2.33 x 10-4
9 S - 0.0607 1/

Particulates - 5.44x 10 :

* 1/Percent of 1imit includes halogens & particulates with half life >8 days.
LIQUID EFFLUENTS Curies Average : Percent of ’

released concentration limit

Mixed fission and (uC/mi) .
activation products 2.06 x 102 1.28 x 10-10 2.49 x 102
Tritium 803.0 '4.97 x 1076 1.66 x 107}
Volume of liquid waste: 1.13 x 107 liters G

Volume of cooling water: ']_é] x 1017 liters

SOLID WASTE - Shipped offsite
Total curies: 2.31

Total volume: 2.22 x lozcubic meters

- 45 -
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Table 21A

N RADIONUCLIDE SUMMARY - 1972

Facility: Yankee Rowe

LIQUID EFFLUENTS

Curies Average Percent of
Nuclides released concentration (uCi/ml) limit
—> Strontium-90 1.10 x 10-5 6.683 x 10-14 2.28 x 10-5
Iodine-131 1.56 x 103 9.69 x 10-12 3.23 x 10-3
Cesium-137 2.33 x 10-4 1.45 x 10-12 7.25 x 10-6
Cesium-134 1.64 x 10-4 1.02 x 10-12 1.13 x 10-3
Cobalt-60 3.3 x 10-4 2.05 x 10-12 6.88 x 10-6
Chromiumn-51 4.3 x 10-5 2.67 x 10-13 1.34 x 10-8
Manganese-54 5.08 x 10-4 3.16 x 10-12 3.16 x 10-6
Cobalt-58 2.67 x 10-4 1.66 x 10-12 1.84 x 10-6
Carbon-14 1.71 x 10-2 1.06 x 10-10 1.33 x 10-9
Selenium-75 1.24 x 10-4 7.70 x 10-13 1.92 x 10-2
Cesium-144 2.3 x 10-5 1.43 x 10-13 1.43 x 10-6
AIRBORNE EFFLUENTS )
Curies ' Curies
Nuclides released Nuclides released
NOBLE GASES . PARTICULATES
Krypton-85 1.68 Cesium-137 2.0 x 10°6
Xenon-133 1.12 —> Strontium-90 1.20 x 10-5
Krypton-85m 6.0 x 1073 Manganese-54 8.5 x 10-5
Xenon-135 1.94 Cobalt-60 2.23 x 104
Argon-41 1.63 2 Cobalt-58 1.29 x 10-
Xenon-133m 5.4 x 107¢ Iron-59 8.0 x 10-6
Argon-37 1.84 Selenium-75 3.9 x 10-5
Carbon-14 9.79 x 10‘] Chromium-51 2.4 x 10-5
HALOGENS .
Iodine-131 2.33 x 104
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Table 24
PLANT SUMMARY 1972
Licensee: Connecticut Yankee Atomic Power Company
Type: Pressurized Water Reactor

Facility: Haddam Neck

Docket No: 50-213
Licensed Power Level: 1825 MWT

Initial Criticality: 7/24/67
Cdoliﬁg‘Water: Connecticut River

Location: 13 miles E. Meridan, Connecticut

POWER GENERATION - Megawatt hours
. 1.38 x 107 _
Gross thermal: X j:>.£fff(.:1 :5"12é
Net electrical: 4.3 x 108
? Cuyies
AIRBORNE EFFLUENTS Curies released Percent of limit Livdt
Noble gases 6.45 x 102 2.52 x 107} 256000 C
7
Halogens . 1.01 x 1072 1/ 0.2
) 8'7 . 0 00 C:. i
Particulates ( 5r, Cs, F1%9) 8.0 x 1073 . 1 £
1/Percent of limit includes halogens & particulates with half life >8 days. fﬁ
LIQUID EFFLUENTS Curies Average Percent of Hid
released concentration limit 4t

Mixed fission and T (uCi/mT)y T 0
activation products 4.78  6.20 x 1072 2.33 x 107} 4
Tritium 5890.0  7.64 x 10°° 2.55 x 1071 1 :

Volume of liquid waste: 3.44 x 107 liters
Volume of cooling water: 7.71 x 1011 liters

SOLID WASTE - Shipped offsite

Total curies: 4.0 x 103

Total volume: 1.07 x 102 cubic meters
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Table 24A
RADIONUCL IDE SUMMARY - 1972
Facility: Connecticut Yankee
LIQUID EFFLUENTS
Curies Average Percent of
Nuclides released concentration (uCi/ml1) limit
Todine-131 3.01 x 107} 3.9 x 10"‘? 1.3 x 10-1
Cesium-137 7.06 x 107! 9.16 x 10‘90 2.29 x 10-
Cobalt-60 1.15 1.49 x 1073 4.96 x 10~
Sy%r= Unidentified 3.75 x 107) 4.86 x 10710 1.62 x 10-2
Iodine-133 5.75 x 107] 7.4 x 10710 7.46 x 10-2
Cobalt-58 9.71 x 10° 1.26 x 1079 1.4 x 10-3
Molybdenum-99 8.96 x 1072 1.16 x 10710 2.9 x 10-4
Cerium-144 2.27 x 107) 2.94 x 10710 2.94 x 10-3
Ruthenium-103 3.04 x 107! 3.94 x 10”10 4.93 x 10-%
AIRBORNE EFFLUENTS
Curies Curies .
Nuclides released . Nuclides released
NOBLE GASES PARTICULATES ,
Krypton-85 1.09 x 102 Rubidiun-83 2.13 x 107}
Xenon-133 4.94 x 102 Unidentified/Sy,(s) 8.0 x 1073
Krypton-88 1.67 x 107] {
Krypton-87 5.53 x 10-1
Xenon-135m 1.38 x 10!
Xenon-135 2.82 x 10!
HALOGENS
Todine-131 1.0 x 10-2
Todine-133 6.33 x 107°
- 52 -
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