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ENVIRONMENTAL RADIOACTIVITY LEVELS
THE OAK RIDGE GASEOUS DIFFUSION PLANT
JANUARY THRU JUNE, 1965

“he results of sampling of the environs of the Oak Ridge Gaseous Diffusion
Plant during the first half of 1965 revealed that the amount of uranium in the
surface waterways and in the air as far as five miles from the plant area is
not significantly different from the normal background values established for
this region,

The average air-borne alpha activity at the three 5-mile sampling stations
continued to be only a small fraction of the maximum permissible concentration
for the general population. Environmental air sampliing data are shown in
Tsble 1 and the continuous sampling points in Figure 1.

Continuous sampling of the surface waterways adjacent to the plant revea.:d
no instance where the uranium concentration exceeded the maximum permissioie
concentration specified for water (MPCW).* The average activity of natural
uranium materials in the Clinch River reflecting the effects of ail of the
Oak Ridge plants was less than 0.1% of the MPC,. Sampling data are shown in
Table 2 and the sampling points in Figure 2,

External gamma radiation levels as determined from measurements at ‘hree
locations surrounding the ORGDP area averaged 0.03 mr/hour. This approxi-
mates the average background levels obtained throughout the United States by
the U.S. Public Health Service Radiation Surveillance Network, employing
similar methods and detection instruments,

* AEC Manual Chapter 0524, Annex 1, Table 2, "Concentrations in Air and
flater Above Natural Background."

Safety and Health Physics Department
Oak Ridge Gaseous Diffusion Plant
July 16, 1965
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- SAMPLING POINTS OF OUTSIDE ENVIRONS - ORGDP
AIR
W Sampling Location - Five Miles from Plant

FIGURE |




ENVIRONMENTAL SAMPLING \\\'

OAK RIDGE GASEOUS DIFFUSION PLANT

SAMPLE POINTS
@ Outside Controt Area

/ EAST FOR

© Within Contro!l Area

OAK RIDGE GASEQUS DIFFUSION PLANT

| I ——

SCALE: 2 Inches = 1 Mile

FIGURE 2




- UNION UNION CARBIDE CORPORATION
NUCLEAR DIVISION

P. 0. BOX P, 0AK RIDGE, TENNESSEE 37831

CARBIDE

e

August 30, 1965 .
U. S. Atomic Energy Commission
Post Office Box E
Oak Ridge, Tennessee

Attention: Mr. S. R. Sepirie, Manager
Oak Ridge Operations

Gentlemen:

Dissemination to the Public of Data
‘ on Environmental Levels of Radioactivity

As requested, we are enclosing eighty copies of the report for the
first half of 1965 on Environmental Levels of Radioactivity for the
Oak Ridge Area.

Very truly yours 9

C. E. Larson
President

Becher (2) /

CEL: HGM: dg
Enclos_ures

cc w/encl.: A. F.

F. R. Bruce

C. E. Center (4)

D. M. Davis (10)

W. H. Jordan

H. G. MacPherson (2)
K. Z. Morgan




ENVIRONMENTAL LEVELS OF RADIOACTIVITY
FOR THE OAK RIDGE AREA

(Report for Period, January - June, 1965)
Compiled by the

Applied Health Physics Section

Health Physics Division

OAK RIDGE NATIONAL LABORATORY




Introduction ‘

Radiocactive waste materials arising from the operation of atomic
energy installations at Oak Ridge are collected, treated, and disposed
of according to their physical states.

So0lid wastes are buried in a Conasauga shale formation. This shale
has a marked ability to fix radioactive materials by an ion exchange
mechanism.

Liguid wastes which contain long-lived flssion products are confined
in storage tanks or are released to trenches located in the Conasauga
shale formation. Low level liguid wastes are discharged, after prelimi-
nary treatment, to the surface streams.

Air that may become contaminated by radicactive materials is exhausted
to the atmosphere from several tall stacks after treatment by means of
filters, scrubbers, and/or precipitators.

This report presents data on the environmental levels of radiocactive-
ity for the Osk Ridge Areas and compares the data with established maximum
permissible concentrations. .

Air Monitoring . '

Atmospheric contamination by long-lived fission products and by fall-
out ocecurring in the general environment of East Tennessee is monitored
by two systems of monitoring stations. One system consists of eight.sta-
tions which encircle the plant area (Fig. 1) and provide data for evalu-
ating the impact of all Oak Ridge Operations on the immediate environment.
A second system consists of seven stations encireling the Oak Ridge Area
at distances of from 12 to 75 miles (Fig. 2). This system provides data
to aid in evaluating local conditions and to assist in determining the
spread or dispersal of contamination should & major incident occur. Sam-
pling for radiocactive particulates is carried out by passing air contin-
uously through a filter paper. Airborne radioactive iodine is monitored
in the immediate environment of the plant areas by passing eir through a
cartridge containing activated charcoal. Data collected are accumuleted
and tabulated in average p.c/ cc of air sampled.

. Atmospheric contamination by alpha-emitting materiasls, interpreted
as uranium, is determined by taking continuous air samples at three loca-
?ions on & five-mile radius from the Osk Ridge Gaseous Diffusion Plant
Fig. 3) .

Milk Monitoring

Raw milk is monitored for *3!T and ®°Sr by the collection and analysis
of samples from twelve sampling stations located within a radius of 50 .
miles of ORNL. Samples are collected weekly at each of eight stations
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SAMPLING POINTS OF OUTSIDE ENVIRONS -- ORGDP
AIR
v Sampling location - Five Miles from Plant

Figure 3
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located on the fringe of the Ozk Ridge Area. Four stations, located more .
remotely with respect to Oak Ridge Operations, are sampled at a rate of

one station each week. The purpose of the milk sampling program is two-

fold: first, samples collected in the immediate vicinity of the Qak

Ridge Area provide data by which one may evaluate possible exposure to

the neighboring population resulting from wiste releases from Oak Ridge
Operations; second, samples collected at the more remote stations provide
background data which are essential in establishing the proper index for

the evaluation of data obtained from local samples.

Water Monitoring

Large volume, low level liquid wastes originating at Oak Ridge
National Laboratory are discharged, after some preliminary treatment, in-
t0 the Tennessee River system by way.of White Oak Creek and the Clinch
River. Liquid wastes originating at the Oak Ridge Gaseous Diffusion Plant
and the Y-12 Plant are discharged to Poplar Creek and thence to the Clinch
River. Releases are controlled so that resulting average concentrations
in the Clinch River comply with the maximum permissible levels for popu-
lations in the neighborhood of a controlled area as specified by ABC Manusl,
Chapter 0524. The concentration of radicactivity leaving White QOsk Creek
is measured and concentration values for the Clinch River are calculated
on the basis of the dilution provided by the river.

Radioactive liquid wastes are sampled at a number of locations as ‘
shown in Figs. 4 and 5. Samples are taken at a number of locations in
the Clinch River, beginning at a point above the entry of wastes into
the river and ending at Center's Ferry near Kingston, Tennessee. Stream
gauging operations are carried on continmuously to obtain dilution factors
for calculating the probable concentrations of wastes in the river.

Samples are analyzed for the long-lived beta emitters, for uranium,
and for the transuranic alpha emitters.

Anelyses are made of the effluent for the long-lived radionuclides
only, since cooling time and hold-up time in the waste effluent system is
such that short-lived radionuclides are normally not present. The con-
centrations of those isotopes present in significant amounts are determined
by enalysis. A weighted average maximum permissible concentration for:
water, (MPC),,, for the mixture of radionuclides is calculated on the basis
_of the isotopic distribution using the MPC values of each isotope as
specified by AEC Mamual, Chapter 0524.! The average concentrations of
gross beta activity in the Clinch River are compared to the calculated
(MPC),, values.

1AEC Manual, Chapter 0524, Appendix, Annex 1, Table IT.
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The concentration of uranium is compared with the specific (MPC),,
value for uranium.

Gamma Measurements

External gamma radiation levels are measured monthly at a number of
locations in the Qak Ridge Area. Measurements are taken with s Geiger-
Miller tube at a distance of three feet above the ground, and the results
are tabulated in terms of mR/hr.

Discussion of Data

Data on the enviromnmental levels of radiocactivity for the first half
of 1965 in the Oak Ridge and surrounding areas are presented in Table I
through Table IX.

The average air contamination level for gross beta activity, as
shown by the continuous air monitoring filter data, for both the immediate
and remote environs of the plants was 0.28% of the maximum permissible
concentration for populations in the neighborhood of a controlled area.
This value is approximately 30% lower than those for the last half of 1964
and is no higher than the average of those measured in other areas of the
United States and reported by the U.S. Public Health Service Radiation
Surveillance Network for the period January through April, 1965.

The average concentration of 31T in air in the immediate environms
of the plants was 0.022 x 10-*2 pe/ce (Table IT). This is approximately
0.022% of the maximum rermissible concentration for populations in the
neighborhood of a controlled area.

The average airborne alpha activity in the environs of the ORGDP,
five miles from ORGDP, was 4.0% of the maximum permissible concentration
for populations in the neighborhood of a controlled ares.

The average concentrations of 21T in raw milk in the immediate and
remote environs of the Oak Ridge Area were 8.7 pe/l and 5.% pe/1, re-
spectively. These values fall within the limits of FRC Range I if one
assumes the average intake per individual to be 1 liter of milk er
day. The maximum concentration observed in any one milk sample was 75"
_pc/l. This value was measured in a sample collected the week of May 30
through June 5, 1965. During this time the East Tennessee Area was
experiencing an increase in fallout from weapons testing. Laboratory
analyses of samples of fallout confirmed the presence of fresh fission
products consistent with the timing of the announced nuclear detonation
on the Chinese mainland, May 14, 1965.2

®Radiological Health Data, Vol. 6, No. 6, p. 332 (June 1965).
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The average concentration of °°Sr in raw milk for both the immediate ‘
and remote environs of the controlled area was 17 pc/l. This level falls
within FRC Range I for transient rates of daily intake of ®°Sr for a2ppli-
cation to the average of suitable samples of an exposed population.

The calculated average concentration of radioactivity in the Ciinch
River at Mile 20.8, the point of entry of most of the wastes, and the
measured average concentration at Mile 4.5, near Kingston, Tennessee, were
boh x 107 yce/ml and 2.8 x 10-® uc/ml, respectively. These values are
0.86% and 0.73% of the weighted average maximum permissible concentrations
(MPC)W. The average concentration of transuranic alpha emitters in the
Clinch River at Mile 20.8 was 1.0 x 107'° uc/ml which is approximately
0.002% of the weighted average (MPC),, value.

The average activity of natural uranium materials in the Clinch River,
reflecting the effects of all Oak Ridge plants, was < 0.01% of the (MPC)W
for uranium.

The average external gamma radiation measured in the town of Oak
Ridge and at the perimeter of the Oak Ridge Area was 0.012 mR/hr, which
is the same as that level measured in the early period prior to Oak Ridge
operations. .

Conclusion ‘

Surveillance of the radiocactivity in the Qak Ridge environs indicated
that the major part of the radioactivity detected continues to be the
result of fallout from weapons testing. While some low level radioactivity
is being released to the enviromment from plant operations, the resulting
concentrations in both the atmosphere and surface streams of the Oak Ridge
environment are well below established maximum permissible concentrations
and intake guides for the neighboring population.
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TABLE T
CONTINUCOUS AIR MONITORING DATA

Long-Lived Gross Beta Activity of
Particulates in Air

January - June, 1965

Station Locatio Number of Units of 10-*2 nc/ce
Number +on Samples Teken | Maximum® Minimum® Average

—~
§ R
N”

o -

[¢]

Perimeter Stations

HP-31 Kerr Hollow Gate 26" 4.9 0.TO 2.6 0.26
HP-32 Midway Gate 26 5.4 0.98 2.9 0.29

‘ HP-33 Gallaher Gate 26 k.5 0.47 2.3 0.23
HP-34 White Oak Dam 26 5.8 0.96 2.6 0.26
HP-35 Blair Gate 26 5.2 0.82 2.9 0.29
HP-36 Turnpike Gate 1824 6.8 1.1 3.1 0.31
HP-37 Hickory Creek Bend 26 5.0 0.TT 2.5 0.25
HP-38 East of HICR 26 6.1 0.90 3.3 0.33
Average 545 0.84 2.8 0.28

Remote Stations

HP-51 Norris Dam 26 16 0.91 3.3 0.33
HP-52 Loudoun Dam 26 k.5 0.08 2.4 0.2k
HP-53 Douglas Dam 26 6.3 O.k7 2.9 0.29
HP -5k Cherokee Dam 26 5¢7 0.51 2.9 0.29
HP-55 Watts Bar Dam 25 5.3 0.61 2.9 0.29
HP-56  (Great Falls Dam 25 5.1 0.7T 2.7 0.27
HP.5T Dale Hollow Dam 26 5.6 0.78 2.8 02‘28
Average 6.9 0.59 2.8 . 0.28
aMmcimm weekly average concentration.
hMi.n:l.umm weekly average concentration.

. (MPC)g, 1s taken to be 1071° pc/cc as specified in ARC Manual, Chapter 052k,
Appendix, Annex 1, Table II.

d'Sa.mples collected on daily schedule beginning 5/7/62. Maximum and minimm
daily average concentrations were 11 x 10-*3 ic/cc and < 0.2 x 10-+3 ue/ee,
respectively. -
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TABLE II

CONCENTRATION OF 131t Iy ATR
AS MEASURED BY THE PERIMETER ATR MONITORING STATTIONS

January - June, 1965

Units of 10-12 pc/ce %
Number of Samples Maximum | Minimum® Average (MPC)ab
208 0.2 < 0.010 0.022 0.022 ‘

"Minimm detectable amount of 3T is 20 d/m. At the average
sampling rate used, this corresponds to ..pproximately 0.010 x 10-12
we/ce. In averaging, one-half of this value, 10 d/m, is used for
all samples showing a total amount of 21T less than 20 a/m.

b(MPC)a is taken to be 1 x 107*° pe/ec as specified in ARC Manual,
Chapter 052k, Appendix, Annex 1, Table IT.
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TABLE IV

CONCET:RATION OF +31T IN RAW MILK

Jamuary - June, 1965

pc/l
Location
Maximum Minimum* Average '
Immediate Environs 75 < 10 8.7
Remote Environs 12 < 10 5.4

#Minimum detectable concentration of *3'I is 10 pc/l.
In averaging, one-half of this value, 5 pc/l, was
used for all samples showing a conceatration less
than 10 pc/l.




%

TABLE V
CONCENTRATION OF YOSR IN RAW MILX

January - June, 1965

pe/1
Location
Maximum Minimume Average
Immediate Environs 55 < 2.0 17
. Remote Environs: 32 < 2.0 17

*Minimum detectable concentration of °°Sr in milk is

2 pe/l. In averaging, one-half of this value, 1 pe/1,

was used for all samples showing a crncentration less
than 2 pe/1. :
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TABLE VI
CALCULATED AVERAGE CONCENTRATION OF RADIOACTIVITY
IN THE CLINCH RIVER AT MILE 20.8

January - June, 1965

‘ , .
Number of Units of 1077 pc/ml 4 o (MEC)
Samples Taken _ » o \
Maximum® Minimum® Average
182 1.7 0.11 Gelelt 0.86

EMaximum weekly aversge.

bMinimum weekly average.
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INTERNAL CORRESPONDENCE

NUCLEAR DIVISION POST OFFICE BOX P, OAK RIDGE, TENNESSEE 37831
To (Name) Dr, R. 2. m‘m Date Ji 17
. anuary 17, 1966
Company ’
Location CRNL, Originating Dept.

Answering letter date

Copyte  Mr, K. W. Bahler Subject Savs Release cn
Mr. C. 3. Cemter Znvircamental Surveys
M. 3. B. Sahultz
Health Physic: File - RC 7

_Attached are data for the semianmual news release; as requested by AEC-QRO,
covering envirommental surveys made hy owr plant foreces at off-plant
locations curing the second half of calendar year 1965. In accord with
‘ agreements reached with the local AEC smd ORNL health physics represeatatives,
reports of the alpha air astivity for the Oak Ridge area vill be Durndshed
m. D. N, Davis, since we are discontimiing the use of cur off-site
ons.

RaJ: 108 :1mb




THE OAK RIDGE GASEOUS DIFFUSION PLANT
JULY THRU DECEMBER, 1965

ENVIRONMENTAL RADIOACTIVITY LEVELS .

The results of sampling of the environs of the Oak Ridge Gaseous Diffusion Plant
during the second half of 1965 revealed that the amount of uranium in the surface
waterways and in the air as far as five miles from the plant area is not
significantly different from the normal background values established for this
region.

Sampling of the surface waterways adjacent to the plant revealed no instance
where the uranium concentration exceeded the maximum permissible concentration
specified for water (MPCW)* The average activity of natural uranium materials
in the Clinch River, reflecting the effects of all of the Oak Ridge plants, was
less than 0.1% of the MPC,,. Sampling data are shown in the following table:

Environmmental Sampling - Local Streams
Units of 10°° uc/ce

- Maximum
Location of Type of No. of Plant Experience Permissible Av. %
Point Analysis Samples** Tow High Av. Conc. (MPC,)  MPC,***
Downstream Uranium 2 0.0 0.0. 0.0 © 2000 < 0.1 ‘
Concentration

*-AEC Manual Chapter 0524, Anmex 1, Table 2, "Concentrations in Air and Water
Above Natural Background."

** Normal Sampling Frequency: Continuous; composited over one quarter.

*%* Maximum permissible concentrations for continuous exposure to the general
population. .

Saféty and Health Physics Department
Oak Ridge Gaseous Diffusion Plant
January 17, 1966




UNION UNION CARBIDE CORPORATION
NUCLEAR DIVISION

P. 0. BOX P, OAK RIDGE, TENNESSEE 37830

CARBIDE

March 28, 1966

U. 8. Atomic Energy Commission
Post Office Box E
Oak Ridge, Tennessee

Attention: Mr. S. R. Sapirie, Manager
Oak Ridge Operations

Gentlemen:

‘ Dissemination to the Public of Data
on Environmental Levels of Radioactivity

As requested, we are enclosing eighty copies of the report for the
second half of 1965 on Environmental Levels of Radiocactivity for the

Oak Ridge area.
Very truly yoau/r::’v,\/

C. E. Larso
President

CEL: HGM: dg

Enclosures

_ce w/encl.: F. R. Bruce
C. E. Center (4)
D. M. Davis (10)
W. H. Jordan
H. G. MacPherson (2)
K. Z. Morgan
N. B. Schultz (2)




ENVIRONMENTAL LEVELS OF RADIOACTIVITY
FOR THE OAK RIDGE AREA

(Report for Period Jﬁly - December, 1965)

Compiled by the

Health Physics and Safety Section

Health Physics Division

OAK RIDGE NATIONAL LABORATORY




Introduction .

Radioactive waste materials arising from the operation of atomic
energy installations at Oak Ridge are collected, treated, and disposed
of according tTo their physical states.

Solid wastes are buried in a Conasauga shale formation. This shale
has a marked ability to fix radioactive materials by an ion exchange
mechanism.

Liquid wastes which contain long-lived fission products are confined
in storage tanks or are released to trenches located in the Conasauga
shale formation. Low level liquid wastes are discharged, after prelimi-
nary treatment, to the surface streams.

Air that may become contaminated by radicactive materials is exhausted
to the atmosphere from several tall stacks after treatment by means of
filters, scrubbers, and/or precipitators.

This report presents data on the envirommental levels of radioactiv-
ity for the Oak Ridge area and compares the data with esteblished maximum
permissible concentrations. .

Air Monitoring .

Atmospheric contamination by radioactive materials occurring in the
general environment of East Tennessee is monitored by two systems of
monitoring stations. One system consists of eight stations which encirecle
the plant area (Fig. 1) and provide data for evaluating the impact of all
Oak Ridge Operations on the immediate enviromment. A second system con-
sists of eight stations encircling the Oak Ridge area at distances of
from 12 to 75 miles (Fig. 2). This system provides date to aid in evalu-
ating local conditions and to assist in determining the spread or dis-
persal of contamination should a major incident occur. Sampling for:
radioactive particulates is carried out by passing air continuously through
a filter paper. Airborne radiocactive iodine is monitored in the immediate
environment of the plant areas by passing air through a cartridge comtain-
ing activated charcoal. Data collected are accumulated and tabulated in
average uc/cc of air sampled.

" Milk Monitoring

Rew milk is monitored for 13T and ®°Sr by the collection and analysis
of samples from twelve sampling stations located within a radius of 50
miles of ORNL. Samples are collected weekly at each of eight stations
located on the fringe of the Oak Ridge area. Four stations, located more
remotely with respect to Oak Ridge Operations, are sampled at a rate of
one station each week. The purpose of the milk sampling program is two- .

fold: first, samples collected in the immediate vicinity of the Oak
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Ridge area provide data by which one may evaluate possible exposure to
the neighboring population resulting from waste releases from Oak Ridge
Operations; second, samples collected at the more remote stations provide
background data which are essential in establishing the proper index for
the evaluation of data obtained from local samples.

Water Monitoring

Large volume, low level liquid wastes originating at Oak Ridge
National Laboratory are discharged, after some preliminary treatment, in-
to the Tennessee River system by way of White Oak Creek and the Clinch
River. Liquid wastes originating at the Oak Ridge Gaseous Diffusion Plant
and the Y-12 Plant are discharged to Poplar Creek and thence to the Clinch
River. Releases are controlled so that resulting average concentrations
in the Clinch River comply with the maximum permissible levels for popu-
lations in the neighborhood of a controlled area as specified by ARG Manual,
Chapter 0524k, The concentration of radiocactivity leaving White Oak Creek
is measured and concentration values for the Clinch River are calculated
on the basis of the dilution provided by the river.

Radicactive liguid wastes are sampled at a number of locations as
shown in Figs. 3 and 4. Samples are taken at a number of locations in
the Clinch River, beginning at a point above the entry of wastes into
the river and ending at Center's Ferry near Kingston, Tennessee. Stream
gauging operations are carried on continuously to obtain dilution factors
for calculating the probable concentrations of wastes in the river.

Semples are analyzed for the long-lived beta emitters, for uranium,
and for the transuranic alpha emitters.

Analyses are made of the effluent for the long-lived radionuclides
only, since cocoling time and hold-up time in the waste effluent system are
such that short-lived radionuclides are normally not present. The con-
centrations of those isotopes present in significant amounts are determined
by analysis. A weighted average maximum permissible concentration for
wvater, (MPC)W, for the mixture of radiomuclides is calculated on the basis
of the isotopic distribution using the MPC values of each isotope as
specified by AEC Manual, Chapter 0524.) The average concentrations of
gross beta activity in the Clinch River are compared to the calculated
(MPC v values. : e

The concentration of uranium is compared with the specific (MEC)wh
value for uranium.

Gamma Measurements

External gamma radiation levels are measured monthly at a number of
locations in the Oak Ridge area. Measurements are taken with a Geiger-
Miller tube at a distance of three feet above the ground, and the results
are tabulated in terms of mR/hr.

1 AEC Manual, Chapter 0524, Appendix, Annex 1, Table II.
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Discussion of Data .

Data on the envirommental levels of radiocactivity for the second half
of 1965 in the Oak Ridge and surrounding areas are presented in Table I
through Table IX.

The average air contamination levels for gross beta activity, as
shown by the continuous air monitoring filter data, for both the immediate
and remote environs of the plants were < 0.1% of the maximum permissible
concentration for populations in the neighborhood of a controlled area
(Table I). These values are approximately one-third of those for the first
half of 1965 and are no higher than the average of those measured in other
areas of the United States and reported by the U.S. Public Health Service
Radiation Surveillance Network for this period.

The average air contamination levels for gross alpha activity, as
shown by the continuous air monitoring filter data, for the immediate
and remote environs of the plants were 0.40% and 0.15%, respectively,
of the MPC, for natural uranium for application to populations in the
neighborhood of a controlled area (Table II).

The average concentration of *2!I in air in the immediate environs
of the plants was 0.011 x 10-*2 uc/cc (Table III). This is approximately
0.011% of the maximum permissible concentration for populations in the
neighborhood of a controlled area. ‘

The average concentrations of 3! in raw milk in the immediate and
remote environs of the Oak Ridge area were 6.1 pc/l and 5.9 pc/l, re=-
spectively (Table IV). These values fall within the limits of FRC Range
I if one assumes the average intake per individual to be 1 liter of milk
per day. '

The average concentration of 2°Sr in raw milk for both the immediate
and remote environs of the controlled area was 23 pc/l. This level falls
near the lower limit of FRC Range II for transient rates of daily intake
of ®%8r for application to the average of suitable samples of an exposed
population.

The calculated average concentration of radiocactivity in the Clinch
River at Mile 20.8, the point of entry of most of the wastes, and the-
meesured average concentration at Mile 4.5, near Kingston, Tennessee, were
1.3 x 10-® uc/ml and 1.0 x 10-® uc/ml, respectively. These values are
0.34% and 0.50% of the weighted average maximum permissible concentrations
(MPC )y;- The average concentration of transuranic alpha emitters in the
Clinch River at Mile 20.8 was 0.4 x 10-!'° pc/ml which is approximately
0.001% of the weighted average (MPC), value.

The average activity of natural uranium materials in the Clinch River,
reflecting the effects of all Oak Ridge plants, was < 0.01% of the (MPC)y
for uranium.




The average external gamma radiation measured in the town of Oak
Ridge and at the perimeter of the Oak Ridge area was 0.0l1 mR/hr, which

is approximately the same as the level measured in the early period prior
to Oak Ridge Operations.

Conclusion
Zaoestbl

Surveillance of the radiocactivity in the Oak Ridge environs indicated
that the major part of the radioactivity detected continues to be the
result of fallout from weapons testing. While some low level radiocactivity
is being released to the environment from plant operations, the resulting
concentrations in both the atmosphere and surface streams of +the Ozk Ridge
enviromment are well below established maximum permissible concentrations
and intake guides for the neighboring population.




TABLE T
CONTINUOUS AIR MONITORING DATA

Long-Lived Gross Beta Activity of
Particulates in Air

July - December, 1965

. s 4 -13
Station Location Number of Units of 10 uc/ce

Numbexr Samples Taken

Maximm® Minimum® Average a

Perimeter Stations

HP-31 Kerr Hollow Gate 26 2.0 0.07 0.80

HP-32 Midway Gate 26 2.4 0.15 0.89

HP-33 Gallaher Gate 26 1.5 0.1k 0.72

HP-34 White Oak Dam 26 2.1 0.21 0.86

HP-35 Blair Gate 26 1.9 0.20 0.93

HP-36 Turnpike Gate 1824 2.9 0.21 1.3

HP-37 Hickory Creek Bend 26 1.6 0.21 0.68

HP-38 East of EGCR 26 2.3 0.ko 1.1

Average 2.1 0.20 0.89

Remote Stations .

HP-51 Norris Dam 26 2.1 0.26 0.78 0.08
HP-52 Loudoun Dam 26 1.9 0.19 0.84 0.08
HP-53 Douglas Dam 26 2.2 0.24 0.91 0.09
HP-54 Cherokee Dam 26 1.8 0.20 0.84 0.08
HP-55 Watts Bar Dam 25 1.8 0.0k4 0.88 0.09
HP-56 Great Falls Dam 25 1.8 0.05 0.82 0.08
HP-57 °  Dale Hollow Dam 26 2.6 0.26 0.75 0.08
HP-58 Knoxville 22 3.0 0.13 0.89 009
Average 2.2 0.17 0.84

0.08

aMaxim.um weekly average concentration.

bMinimum weekly average concentration.

c(MPC)a is taken to be 1071° pc/cc as specified in AEC Manual, Chapter 052k,
Appendix, Ammex 1, Table II.

dSamples collected on daily schedule beginning 5/7/62. Maximum and minimum
daily average concentrations were 5.5 x 10-1% Lc/cc and <0.01 x 10-*3 pec/cey
respectively.
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TABLE IT
CONTINUOUS AIR MONITORING DATA

Long-Lived Gross Alpha Activity of
Particulates in Air

July - December, 1365

Station rocation Number of Units of 10°'2 nec/ce % .
Number Samples Taken Maximum®™ Minimumb Average (MPC ) a
Perimeter Stations
HP-31 Kerr Hollow Gate 26 0.10 0.02 0.05 0.25
HP-32 Midway Gate 26 0.17 0.01 0.08 0.ko
HP-33 Gallaher Gate 26 0.1k <0.01 0.05 0.25
HP-34 White Oak Dam 26 0.1k <0.01 0.05 0.25
HP-35 Blair Gate 26 0.36 <0.01 0.10 0.50

‘ HP-36 Turnpike Gate 1824 0.29 <0.01  0.1T 0.85
HP-37 Hickory Creek Bend 26 0.17 0.01 0.05 0.25
HP-38 East of EGCR 26 0.10 <0.01 0.05 0.25
Average 0.18 <0.01 0.08 0.40

Remote Stations... . .
HP-51 Norris Dam 26 0.1k 0.01 0.03 0.15
HP-52 Loudoun Dam 26 0.08 0.01 0.03 0.15
HP-53 Douglas Dam 26 0.09 <0.01 0.03 0.15
HP-54 Cherokee Dam 26 0.08 0.01 0.0k - 0.20
HP-55 Watts Bar Dam 26 0.08 <0.01 0.03 0.15
HP-56 Great Falls Dam 26 0.04 <0.01 0.02 0310
HP-5T7 Dale Hollow Dam 26 0.07 <0.01 0.03 0.15
HP-58 Knoxville 22 0.15 <0.01 0.05 Q25
Average 0.09

<0.01  0.03 Qa5

gt Seine iy

aMaxlmum weekly average concentration.

bI‘)I:Ln:i.mum weekly average concentration.

*(MPC), used is 20 x 10~*3 uc/cc, the MPC for natural uranium as specified
in AEC Manual, Chapter 0524, Appendix, Annex 1, Table II.

dSamples collected on daily schedule beginning 5/T/62.




TABLE III

CONCENTRATION OF 131'_[ IN AIR
AS MEASURED BY THE PERIMETER AIR MONITORING STATTONS

July - December, 1965

Units of 10-*% nc/ee

Number of Samples Meximum | Minimum® Average (MBC )ab

208 0.03 < 0.010 0.011 0.011

*Minimum detectable amount of 3T is 20 d/m. At the average
sempling rate used, this corresponds to approximately 0.010 x 10-12
uc/cc. In averaging, one-half of this value, 10 d/m, is used for
all samples showing a total amount of '2I less than 20 d/m.

b(MPC)a is taken to be 1 x 107*° uc/cc as specified in ARC Manual,
Chapter 0524, Appendix, Annex 1, Table II.




TABLE IV

CONCENTRATION OF lalI IN RAW MITLK

July - December, 1965

pe/l
Location .
Maximum { Minimum¥ | Average
‘ Immediate Environs 19 <10 6.1
Remote Environs 15 < 10 5.9

*Minimum detectable concentration of *31T is 10 pe/1.
In averaging, one-half of this value, 5 pc/l, was

used for all samples showing a concentration less
than 10 pc/1.




TABLE V

CONCENTRATION CF 9OSR IN RAW MIIK

July - December, 1965

pc/1
Location
Maximum { Minimum* }|Average
Immediate Environs 50 6.3 23
Remote Environs . 33 17 23

*Minimum detectable concentration of ®°Sr in milk is
nravpc/l.v In averaging, one-half of this value, 1 pc/1,
was used for all samples showing a concentration less

than 2 pe/1.
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TABLE VI

CALCULATED AVERAGE CONCENTRATION OF RADICACTIVITY
IN THE CLINCH RIVER AT MILE 20.8

July - December, 1965

Units of 10-7 pc/mi
Number of
‘I’ % of (MPC)
Samples Taken Maxi a Minimumb Average w
182 . 0.34 0.03 0.13 0.34

aMza.ximum weekly average.

bM:I.n:‘.mum weekly average.
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Copy to

INTERNAL CORRESPONDENCE

NUCLEAR DIVISION POST OFFICE BOX P, OAK RIDGE, TENNESSEE 37831
z

To (Name) . K. oL W Date. m lﬂ.}, l%

Company

Location ORRL Originating Dept.

Answering letter date

Mr. X. 4. Bahler Subject Hevn Releagse cn
Mr. C. E. Cenmter Envirommental Surveys
Mr. 3. 3. Schultz /S

stations.




ENVIRONMENTAL RADIOACTiVITY 1EVELS
OAK RIDGE GASEOUS DIFFUSION PLANT
January thru June, 1966

The results of sampling of the environs of the Oak Ridge Gaseous Diffusion -
Plant during the first half of 1966 revealed that the amount of uranium in the
surface waterways is not significantly different from the normal background
values established for this region.

Sampling of the surface waterways adjacent to the plant revealed no instance
where the uranium concentration exceeded the maximum rermissible concentration
specified for water (MPC,).* The average activity of natural uranium materials
in the Clinch River, reflecting the effects of all of the Oak Ridge plants,

was less than 0.1% of the MPC,,. Sampling data are shown in the following
table:

Environmental Sampling - Local Streams

Maximum Average
Location of Type of RNo. of Plant Experience Permissible Per Cent
Point Analysis Samples** Low High Av. Conc.(MPC,,) MEC,, +
Downstream Uranium 2 0.0 0.0 0.0 2000 <.0.1

Concentration

* AEC Manual Chapter 0524, Annex 1, Table 2, "Concentrations in Air and Water
“Above Natural Background." '

¥*Normal Sampling Frequency: Continuous s composited over one quarter.

+ Maximum permissible concentrations for continuocus exposure to the general .
population.

: e
Safety and Health Physics Department ’ |
July 18, 1966 ' \




UNION CARBIDE CORPORATION

NUCLEAR DIVISION
P. 0. BOX P, OAK RIDGE, TENNESSEE 37830

"UNION
CARBIDE

.7:" e

September 8, 1966

U. S. Atomic Energy Commission
Post Office Box E
Osk Ridge, Tennessee

Attention: Mr. S. R. Sapirie, Manager

Osk Ridge Operatione}
‘ Gentlemen:

Dissemination to the Public of Data
on Environmental Levels of Radiocactivity

As requested, we are enclosing forty copies of the report for the
first half of 1966 on Environmental Levels of Radiocactivity for the
Oak Ridge area.

Very truly yours,

GE.

C. E. lLarso
President

CEL: HGM: dg

Enclosures

cc w/encl.: F. R. Bruce
C.. E. Center (4)
D.. M. Davis (10)
W. H. Jordan
H. G. MacPherson (2) .

K.. Z. Morgan
‘ | N. B. Schultz (2)




ENVIRONMENTAL LEVELS OF RADIOACTIVITY
FOR TZE OAK RIDGE AREA

(Report for Period January - June, 1966)
Compiled by the

Health Physics and Safety Secticn

Health Physics Division

OAK RIDGE NATTONAL LABORATCRY




Introduction

Radicactive waste materials arising from the operation of atomic
energy installations at Oak Ridge are collected, treated, and disposed
of according to their physical states.

Sclid wastes are buried in a Conasauga shale formation. This shale
has a marked ability to fix radiocactive materials by an ion exchange
mechanism.

Liquid wastes which contain long-lived fission products are confined
in storage tanks or are released to trenches located in the Conasauga
shale formation. Low level liquid wastes are discharged, after prelimi-
nary treatment, to the surface streams.

Air that may become contaminated by radiocactive materials is exhausted
to the atmosphere from several tall stacks after treatment by means of
filters, scrubbers, and/or precipitators.

This report presents data on the environmental levels of radiocactiv-
ity for the Oak Ridge area and compares the date with established maximum
permissible concentrations.

Air Monitoring ‘

Atmospheric contamination by radiocactive materials occurring in the
general environment of East Tennessee is monitored by two systems of
monitoring stations. One system consists of eight stations which encircle
the plant area (Fig. 1) and provide data for evaluating the impact of all
Oak Ridge Operations on the immediate environment. A second system con-
sists of eight stations encircling the Osk Ridge area at distances of
from 12 to 75 miles (Fig. 2). This system provides data to aid in evalu-
ating local conditions and to assist in determining the spread or dis-
persal of contamination should a major incident occur. Sampling for
radioactive particulates is carried out by passing air continuously through
a filter paper. Airborne radiocactive iodine is monitored in the immediate
environment of the plant areas by passing air through a cartridge contain-
ing activated charcoal. Data collected are accumulated and tabulated in
average pc/cc of air sampled.

Milk Monitoring

Raw milk is monitored for 12’1 and ®°Sr by the collection and analysis
of samples from twelve sampling stations located within a radius of 50
miles of ORNL. Samples are collected weekly at each of eight stations
located on the fringe of the Oak Ridge area. Four stations, located more
remotely with respect to Oak Ridge Operations, are sampled at a rate of
one station each week. The purpose of the milk sampling progrem is two- .
fold: first, samples collected in the immediate vicinity of the Osak
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Ridge area provide data by which one may evaluate possible exposure to
the neighboring population resulting from waste releases from Oak Ridge
Operations; second, samples collected at the more remote stations provide
background data which are essential in establishing the proper index for
the evaluation of data obtained from lccal samples.

Water Monitoring

Large volume, low level liquid wastes originating at Oak Ridge
National Laboratory are discharged, after some preliminary treatment, in-
to the Tennessee River system by way of White Oak Creek and the Clinch
River. Liquid wastes originating at the Oak Ridge Gaseocus Diffusion Plant
and the Y-12 Plant are discharged to Poplar Creek and thence to the Clinch
River. Releases are controlled so that resulting average concentrations
in the Clinch River comply with the maximum permissible levels for popu-
lations in the neighborhood of a controlled area as specified by AEC Manual,
Chapter 0524. The concentration of radioactivity leaving White Oak Creek
is measured and concentration values for the Clinch River are calculated
on the basis of the dilution provided by the river.

Radioactive liquid wastes are sampled at a number of locations as
shown in Figs. 3 and 4. Samples are taken at a number of locations in
the Clinch River, beginning at a point above the entry of wastes into
the river and ending at Center's Ferry near Kingston, Tennessee. Stream
gauging operations are carried on continuously to obtain dilution factors
for calculating the probable concentrations of wastes in the river.

Samples are analyzed for the long-lived beta emitters, for uranium,
and for the transuranic slpha emitters.

Analyses are made of the effluent for the long-lived radionuclides
only, since cooling time and hold-up time in the waste effluent system are
such that short-lived radionuclides are normally not present. The con-
centrations of those isotopes present in significant amounts are determined
by analysis. A weighted average maximum permissible concentration for
water, (MPC)y, for the mixture of radionuclides is calculated on the basis
of the isotopic distribution using the MPC values of each isotope as
specified by AEC Manual, Chapter 0524.! The average concentrations of
gross beta activity in the Clinch River are compared to the calculated
(MPC) values.

The concentration of uranium is compared with the specific (MPC)y
value for uranium.

Gamma Measurements

External gamma radiation levels are measured monthly at a number of
locations in the QOak Ridge area. Measurements are taken with a Ceiger-
Miller tube at a distance of three feet above the ground, and the results
are tabulated in terms of mR/hr.

'ARC Menual, Chapter 0524, Appendix, Anmex 1, Table IT.
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Discussion of Data .

_ Data on the envircnmental levels of radicactivity for the first half
of 1966 in the Oak Ridge znd surrounding areas are presented in Table T
through Table IX.

The average air contamination levels for gross beta activity, as
shown by the continucus air moniteoring filter data, for both the immediate
and remote environs of the plants were 0.12% of the maximum permissible
concentration for porulations in the neightorhcod of a controlled area
(Table I). These levels are approximately one-third higher +han those for
the last half of 1965. Tue higher levels may bve attributed to an increase
in fallout from weapons testing. An increase in fallout was first ob-
served in the Oak Ridge area on May 22, 1966. Laboratory analysis of the
fallout material conrirmed the presence cf fresh fission products, the age
of which was consistent with the <iming of +he anncunced nuclear detona-
tion by Communist China on May 9, 1966.°2

The average air contamination levels for gross alpha activity, as
shown by the continuous air monitoring filter data, for the immediate
and remote environs c¢f +the plants were 0.35% and 0.25%, respectively,
of the MPC, for natural uranium for application to populations in the
neighborhood of a controlled area (Table II).

The average concentration of !3'I in air in the immediate environs ’
of the plants was 0.016 x 10-*? uc/cc (Table III). This is approximately
0.016% of the maximum permissible concentration for populations in the
neighborhood of a con*trslled area.

The average concentrations of 12T in raw milk in the immediate and
remote environs cf the Oak Ridge area were 10 pc/l and 6.3 pc/1, re-
spectively (Table IV). The maximum concentration observed, 12k pe/l,
occurred on May 25, 1966. approximately three days after the arrival in
the Oak Ridge area cf faliout containing fresh fission products. The
average values fall witkin the limits of FRC Range I if one assumes the
average intake per individual *o be 1 liter of milk per day.

The average concentration of °°Sr in raw milk for the immediate and
remote environs of the controlled area were 25 pe/l and 23 pc/l respec-
tively. These levels fall near the lower limit of FRC Range II for
transient rates of daily intake of ®°%Sr for application to the average of

. suitable samples of an exposed pcpulaticn.

The calculated average concentration cf radiocactivity in the Clinch
River at Mile 20.8, the point of entry of most of the wastes, and the
measured average concentration at Mile 4.5, near Kingston, Tennessee, were
11 x 10-° pe/ml and 1.7 x 10-® uc/ml, respectively. These values are 2.84
and 1.1% of the weigkted average maximum permissible concentrations (MPC)w.

®Radiological Eealth Data and Reports, U. S. Department of Healtk, Educa.tio‘
and Welfare, Vol. 7, No. &, June 1966.




The average concentration of transuranic alpha emitters in the Clinch
River at Mile 20.8 was 1.2 x 107'° uc/ml which is approximately 0.003%
of the weighted average (MPC),, value.

The average activity of natural uranium materials in the Clinch River,
reflecting the effects of all Oak Ridge plants, was < 0.01% of the (MPC)W
for uranium.

The average external gamma radiation measured in the town of Oak
Ridge and at the perimeter of the Oak Ridge area was 0.012 mR/hr, which
1s approximately the same as the level measured in the early period prior
to Oak Ridge Operations.

Conclusion

Surveillance of the radioactivity in the Oak Ridge environs indicated
that the major part of the radioactivity detected continues to be the
result of fallout from weapons testing. While some low level radioactivity
is being released tc the environment from plant operations, the resulting
concentrations in both the atmosphere and surface streams of the Oak Ridge
environment are well below established maximum permissible concentrations
and intake guides for the neighboring population.




TABLE I

CONTINUOUS ATR MONITORING DATA

Long-Lived Gross Beta Activity of
Partizulates in Air

January - June, 1966

. . -l3
Station Location Number of Units of 10 ue/ce

Number Samples Taken

~
2w
e
‘DO

Maximum® {Minimum? Averagel

Perimeter Stations

HP-31 Kerr Hollow Gate 26 3.7 0.13 1.2 0.12
HP-32 Midway Gate 26 3.1 0.13 1.1 0.11
HP-33 Gallaher Gate .26 2.5 0.19 0.90 0.09
HP-34 White Oak Dam -26 2.7 0.06 1.0 0.10
HP-35 Blair Gate 26 3.5 0.25 1.2 0.12
HP-36 Turnpike Gate 1784 L.y 0.43 1.8 0.18
HP-37 Hickory Creek Bena 26 2.4 0.35 0.82 o.
HP-38 East of EGCR 26 bk 0.37 1.3 0.
Aversge 3.3 0.24 1.2 0.12
Remote Stations ,
HP-S1 Norris Dam 26 2.5 0.10 1.1 0.11
HP-52 Loudoun Dam 26 3.5 0.2h 1.2 0.12
HP-53 Douglas Dam 26 L2 0.26 1.2 0.12
HP-5L4 Cherokee Dam 26 3.6 0.22 1.1 0.11
HP-55 Watts Bar Dam 26 3.3 0.23 1.1 0.11
HP-56 Great Falls Dam 25 2.8 0.33 1.2 0:12
HP-57 Dale Hollow Dam 26 2.7 0.46 1.1 o111
HP-58 Knoxville 25 3.3 0.27 1.2 0.12
Average ' 3.2 0.26 1.2 0:12

SMaximm weekly average concentration.
bM:I.nimum weekly averasge concentration.

“(MPC)a is taken to be 1071° pc/cc as specified in AEC Mamual, Chepter 052k,
Appendix, Annex 1, Table II.

dSa.mples collected on daily schedule beginning 5/7/62. Maximum and .xfg.ninnm
daily average concentrations were 19 x 10-123 uc/ ce and < 0.01 x 10 uc/c‘
respectively.
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TABLE IT
CONTINUOUS AIR MONITORING DATA

Long-Lived Gross Alpha Activity of
Particulates in Air

January - June, 1966

Station Location Number of Units of 10-'2 uc/cc %
Cc
Number Samples Taken [\ . & MinimumP Average (MeC) a

Perimeter Stations
HP-31 Kerr Hollow Gate 26 0.21 <0.01 0.06 0.30
HP-32 Midway Gate 26 0.20 <0.01 0.06 0.30
HP-33 Gallaher Gate 26" 0.09 0.02 0.05 0.25
HP-34 White Oak Dam 26 - 0.4t 0.01 0.06 0.30
‘ HP-35 Blair Gate 26 0.20 0.01  0.06 0.30
HP-36 Turnpike Gate 1784 0.37 0.03 0.1h4 0.70
HP-37 Hickory Creek Bend 26 0.07 <0.01 0.0k 0.20
HP-38 East of EGCR 26 0.13 <0.01 0.06 0.30
Average 0.22 - 0.01 0.07 0.35
Remote Stations

HP-51 Norris Dam 26 0.07 <0.0L  0.03 0.15
HP-52 Loudoun Dam 26 0.06 0.01 0.0k 0.20
HP-53 Douglas Dam 26 0.09 0.01 0.0k 0.20
HP-S5k Cherokee Dam 26 0.15 0.01 0.04 0.20
HP-55 Wetts Bar Dam 26 0.07 <0.01 0.03 0.15
HP-56 Great Falls Dam 25 0.h2 <0.01 0.0k 0.20
HP-5T Dale Hollow Dam 26 0.05 0.01 0.03 0.15
HP-58 . Knoxville 25 0.09 0.01 0.0k 0.20
0.013 <0.01 0.0k 0.20

a'Ma.ximu.m weekly average concentration.
bMinimum weekly average concentration.

c(MPC)a used is 20 x 10-'2® uc/cc, the MPC for natural uranium as specified
‘ in AEC Manual, Chapter 0524, Appendix, Annex 1, Table II.

dSeamples collected on daily schedule beginning 5/ 7/62.




TABLE TIT

CONCENTRATION OF 1311 IN AIR
AS MEASURED BY THE PERIMETER AIR MONITORING STATTONS

January - June, 1966

Units of 107'2 ne/ce by
Number of Samples Maximum | Minimm® | Average (MPC )a
208 0,13 < 0.010 0.016 0.016

*Minimum detectable amount of 3T is 20 d/m. At the average
sampling rate used, this corresponds to approximately 0.010 x 10-t2
p.c/cc. In averaging, one-half of this value, 10 d/m,, is used for
all samples showing a total amount of 13T less than 20 d/m.

b(MPC)a is taken to be 1 x 10-*° uc/cc as specified in AEC Manual,
Chapter 0524, Appendix, Annex 1, Table II.
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TABLE IV

CONCEWNTRATION OF 1311 IN RAW MILK

January - June, 1966

pe/l
Location
Meximum | Minimum* | Average
Immediate Environs 12h < 10 10
Remote Environs 30 < 10 6.3

*#Minimum detectable concentration of *2!I is 10 pc/l.
In averaging, one-half of this value, 5 pc/l, was
used for =ll samples showing a concentration less
than 10 pe/l.
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TABLE V

CONCENTRATION OF 9OSR IV RAW MITK

January - June, 1966

pe/1
Tocation J
Meximum (Minimur¢ | Average
Immediate Environs 6k 7.7 25
Remote Environs 39 16 23

*Minimum detectable concentration of °°Sr in milk is
2 pe/l.  1In averaging, one-half of this value, 1 pe/1,
was used for all samples showing a concentration less
than 2 pc/l.
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TABLE VI

CAICULATED AVERAGE CONCENTRATION OF RADIOACTIVITY
IN THE CLINCH RIVER AT MILE 20.8

January - June, 1966

‘ : Units of 10-7 uc/ml
Number of
% of (MPC)
Samples Taken Maximum® Mini b Average W
177 3.5 0.05 1.1 - 2.8

8Maximum weekly average.

PMinimm weekly average.
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. UNION INTERNAL CORRESPONDENGE
CARBIDE

NUCLEAR DIVISION POST OFFICE BOX P, OAK RIDGE, TENNESSEE 37831
2

To (Name) D2*e K. Z. Morgan Date Jemuaxy 18, 1967

Company

Location ORNL Originating Dept.

Answering letter date

Copy fo ¥r, C. E. Conter Subject News Relosss cu Envircomatal

Dr. L. ¥. Lockett Serveys
Mr. . B. Sehulte
. Deaith Mysics File - RC

Attached ars data for the semianmual news relsase, as rsqueasted by AEC.QNO,

covering emvircmmental surveys made by our plant forces at off-plant

loeaticns during the second half of calendar year 1966. Ia accord with
‘ agreements resched with the loeal AEC and

Teports of the alpha air activity for the Osk Ridge area will be furnished

by Mr. D. ¥. Davis, since ve have discomtimumed the use of our offesite

stations.

RGJ: NS sh

OREL health physics repressutatives,




EBVIRORMERTAL RADIOACTIVIIY LEVELS
Osk Ridge Geseous Diffusion Plant
July thru December, 1566

The results of sampling of the environs of the Oak Ridge Gaseous Diffusion
Plant during the secaond half of 1966 revesled that the amount of uranium in the
surface watervays is not significantly different rIrom the normal background
values established for this regiom.

Sampling of the surface wvaterways adjacent to the plant revealed no instance
vhere the uranium concentration exceeded the maximum psrmissible concentratiom
specified for water (MFC,).* The average activity of natural uracium materials
in the Clinch River, reflecting the effects of all of the Oak Ridge plants,

vas less than 0.1% of the MPC,. Sampling data are showa in the following
table:

Mrmms%-mum

Averags
Location of Typs of No. ot Plant rience Permissible Fer Cemt
Point __ Amalysis Samplesw* Lov Av. Comc.(MFC,) MPCE
Dovmstrean Uranium 2 0.0 T 0.0 Q.0 2000 <.0.d.

frem CRGDP Concentration

# AEC Mamual Chapter 0524, Amnex 1, Table 2, "Concentraticus in Alr and Water
Above Eatural Baskground.' _

*oforzal Sampling Frequency: Contimuous; composited over cae juarter.

+ Maximm permissible concentraticms for comtimuous exposwre to the general
population.

A__‘.—,"g-

Safety and Health Pysics Department
Oak Ridge Gaseous Diffusion Flant

January 18, 1967




) UNION UNION CARBIDE CORPORATION
CARBIDE NUCLEAR DIVISION

P.0.BOX Y, OAK RIDGE, TENNESSEE 37830

o

April 5, 1967

U. S. Atomic Energy Commission
Post Office Box E
Oak Ridge, Tennessee

Attention: Mr. S. R. Sapirie, Manager
Oak Ridge Operations

Gentlemen:

Dissemination to the Public of Data
‘ on Environmental Levels of Radiocactivity

As requested, we are enclosing forty copies of the report for the
second half of 1966 on Environmental Levels of Radioactivity for the

Oak Ridge area.
Very truly :j:;VL/

C. E. Lars
President

CEL:HGM:dg

Enclosures

ce w/encl.: F. R. Bruce
C. E. Center (&)
D. M. Davis (10)
Je L. Liverman
H. G. MacPherson (2)
K. Z. Morgan
N. B. Schultz (2) /




ENVIRONMENTAL LEVELS OF RADIOACTIVITY
FOR THE OAK RIDGE AREA

(Report for Period July - December, 1966)
Compiled by the

Health Physics and Safety Section

Heelth Physics Division

OAK RIDGE NATTONAL LABORATORY
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Introduction .

Radiocactive waste materials arising from the operation of atomic
energy installations at Oak Ridge are collected, treated, and disposed
of according to their physical states.

Solid wastes are buried in a Conasauga shale formation. This shale
has a marked ability to fix radioactive materials by an ilon exchange
mechanism.

Liquid wastes which contain long-lived fission products are confined
in storage tanks or are concentrated by evaporation and disposed of in
deep wells. Low level liquid wastes are discharged, after preliminary
treatment, to surface streams.

Air that may become contaminated by radioactive materials is exhausted
to the atmosphere from several tall stacks after treatment by means of
scrubbers and filters.

This report presents data on the environmental levels of radioactiv-
ity for the Oak Ridge area and compares the data with established maximum
permissible concentrations.

Air Monitoring .

Atmospheric contamination by radiocactive materials occurring in the
general environment of East Tennessee is monitored by two systems of
monitoring stations. One system consists of nine stations which encircle
the plant area (Fig. 1) and provide data for evaluating the impact of all
Oak Ridge Operations on the immediate environment. A second system con-
sists of eight stations encircling the Oak Ridge area at distances of
from 12 to 75 miles (Fig. 2). This system provides data to aid in evalu-
ating local conditions and to assist in determining the spread or dis-
persal of contamination should a major incident occur. Sampling for
radioactive particulates is carried out by passing air continuously. through
a filter paper. Airborne radicactive iodine is monitored in the immediate
environment of the plant areas by passing air through a cartridge contain-
ing activated charcoal. Data collected are accumulated and tabulated in
average uc/cc of air sampled.

. Milk Monitoring

Raw milk is monitored for 32T and ®°Sr by the collection and analysis
of samples from twelve sampling stations located within a radius of 50
miles of ORNL. Samples are collected weekly at each of eight stations
located on the fringe of the Oak Ridge area. Four stations, located more
remotely with respect to Oak Ridge Operations, are sampled at a rate of
one station each week. The purpose of the milk sampling program is two-
fold: first, samples collected in the immediate vicinity of the Oak ‘




T aamP13

o 2641 50-01- a0

ALINIDIA 3500 WO NI
SNOILVLS SNIOLINOW - UiV
YL L 30 @
SNOLLVIO) SNIMOHS V3V
O3 TI04INGD-23V FHL

Ly i

UITINTEES W04 SHLT

ittt

1 T R SPa)
.mg ! G,H,m

@ T
ON3B XI3HD ANONIH m
28-dH




mmu&_m | . | .

WETEXS DNTHOLINOW MIV SIOWEY HOI SIIIS NOITVIS

LUN

/
~ %\

[Wv0 ¥v8 Siivm SG - dH|

vd

& S e
TN \wz:.. ANOWS 1v3ug \/v} Lof\o\'«emolm saswg SIPW G2 (09) ‘
> - sanwel \& » [NV0 STV Iv3u9 96 - dH] g2 wunow
.&Ao \(\ o ; 3 PPN P S0
l\lu%\wl)\:\ ﬂa:.:cu . 9 ‘\ /“
4 ) 3 % w b
J swwzy s .. J\ p >
Hw 2¢ . Es—s? «4andg s °
. pa

[wva svi9noa £5-dH|
=

e e

\ |
. By VIR L . i
AN ﬂaaféf sHiAsSOU) I\./Nme . “

'
{}1)

./_.. 4 gl / .ti Bun
ol y \\\\\\\ Q4I0M

o) \\\\\\\

A

£330

R sapw g2 \\\\\\\\\\\\\ B

[Wva SiyyoN 15-aH] Ty, '

W, ]

A \ (T /\l umoysowor \./\ ) ﬂ\ J: *

ﬁ M \\\\\\\\\\Q ’ nix\‘\ ”

. “ 7y, ’ H

J i

N Ml e i NN3L n\//
'llvu — == AN mw:anh - - o " - ot fanarn @ w» w——

T N e [Wva moon 3va Zg-daH| h,o

o g
6141-99 9MO-INYO




=~

Ridge area provide data by which one may evaluate possible exposure to
the neighboring population resulting from waste releases from Osak Ridge
Operations; second, samples collected at the more remote stations provide
background data which are essential in establishing the proper index for
the evaluation of data obtained from local samples.

Water Monitoring

Large volume, low level liquid wastes originating at Oak Ridge
National Laboratory are discharged, after some preliminary treatment, in-
to the Tennessee River system by way of White Oak Creek and the Clinch
River. Liquid wastes originating at the Oazk Ridge Gaseous Diffusion Plant
and the Y-12 Plant are discharged to Poplar Creek and thence to the Clinch
River. Releases are controlled so that resulting average concentrations
in the Clinch River comply with the maximum permissible levels for popu-
lations in the neighborhood of a controlled area as specified by AEC Manual,
Chapter 0524. The concentration of radiocactivity leaving White Osk Creek
i1s measured and concentration values for the Clinch River are calculated
on the basis of the dilution provided by the river.

Radiocactive liquid wastes are sampled at a number of locations as
shown in Figs. 3 and 4. Samples are taken at a number of locations in
the Clinch River, beginning at a point above the entry of wastes into
the river and ending at Center's Ferry near Kingston, Tennessee. Stream
gauging operations are carried on continuously to obtain dilution factors
for calculating the probable concentrations of wastes in the river.

Samples are analyzed for the long-lived beta emitters, for uranium,
and for the transuranic alpha emitters.

Anslyses are made of the effluent for the long-lived radionuclides
only, since cooling time and hold-up time in the waste effluent system are
such that short-lived radionuclides are normally not present. The con-
centrations of those isotopes present in significant amounts are determined
by analysis. A weighted average maximum permissible concentration for.
vater, (MPC)y, for the mixture of radionuclides is calculated on the basis
of the isotopic distribution using the MPC values of each isotope as
specified by AEC Manual, Chapter 052k.! The average concentrations of.

. 8ross beta activity in the Clinch River are compared to the calculated
(MPC )y, values.

The concentration of uranium is compared with the specific (MPC)W
value for uranium.

Gamma Measurements

External gamma radiation levels are measured monthly at a number of
locations in the Oak Ridge area. Measurements are taken with a Geiger-
Miller tube at a distance of three feet above the ground, and the results
are tabulated in terms of mR/hr.

'AEC Mamal, Chapter 0524, Appendix, Annex 1, Table IT.
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ENVIRONMENTAL SAMPLING

OAK RIDGE GASEOUS DIFFUSION PLANT
—— ROV VW PUSION PLANT

@ SAMPLE POINTS

Figure 4

ORNL-DWG. 66-1810
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Discussion of Data ‘

Data on the environmental levels of radioactivity for the last half
of 1966 in the Oak Ridge and surrounding areas are presented in Table I
through Table IX.

The average air contamination levels for gross beta activity, as
shown by the continuous air monitoring filter data, for both the immediate
and remote environs of the plants were 0.10% of the maximum permissible
concentration for populations in the neighborhood of a controlled area
(Table I). These levels are approximately the same as those for the first
half of 1966 and are no higher than the average of those measured in other
areas of the United States and reported by the U. S. Public Health Service
Radiation Surveillance Network for this period. An increase in fallout
occurred in the East Tennessee area during the first week of November,
1966. The arrival of the fallout material in the Oak Ridge area was con-
sistent with the timing of the announced nuclear detonation by Communist
China on October 27, 1966.2

The average air contamination levels for gross alpha activity, as
shown by the continuous air monitoring filter data, for the immediate
and remote environs of the plants were 0.30% and 0.15%, respectively,
of the MPC, for natural uranium for application to populations in the
neighborhood of a controlled area (Table II).

The average concentration of *3!T in air in the immediate environs
of the plants was 0.012 x 10-*2 pc/cc (Table III). This is approximately
0.012% of the maximum permissible concentration for populations in the
neighborhood of a controlled area.

The average concentrations of 21 in raw milk in the immediate and
remote environs of the Oak Ridge area were 8.0 pc/l and 5.9 pc/l, re--
spectively (Table IV). The maximum concentration observed, 11k pc/l,
occurred on November 9, 1966, approximately four days after the arrival
in the Oak Ridge area of fallout containing fresh fission products. The
aversge values fall within the limits of FRC Range I if one assumes the
average intake per individual to be 1 liter of milk per day.

The average concentration of °°Sr in raw milk for the immediate and
remote environs of the controlled area were 27 pc/l and 24 pc/l respec-
tively. These levels fall near the lower limit of FRC Range II for-

. transient rates of daily intake of ®°Sr for application to the average of
suitable samples of an exposed population.

The calculated average concentration of radiosctivity in the Clinch
River at Mile 20.8, the point of entry of most of the wastes, and the
measured average concentration at Mile 4.5, near Kingston, Tennessee, were
1.4 x 10-® pc/ml and 0.68 x 10-® uc/ml, respectively. These values are
?-63? end 0.45% of the weighted average maximum permissible concentrations

MEC ); -

®Radiological Health Data and Reports, U. S. Department of Health, Educa-
tion and Welfare, Vol. 7, No. 11, November 1966.




The average concentration of transuranic alpha emitters in the Clinch
River at Mile 20.8 was 0.99 x 10-'° puc/ml which is approximately 0.005%
of the weighted average (MPC),, value.

The average activity of natural uranium materials in the Clinch River,
reflecting the effects of all Oak Ridge plants, was < 0.0l% of the (MPC)w
for uranium.

The average external gamme radiation measured in the town of Oak
Ridge and at the perimeter of the Osk Ridge area was 0.012 mR/hr, which
is approximately the same as the level measured in the early period prior
to Oak Ridge Operations.

Conclusion

Surveillance of the radiocactivity in the Oak Ridge environs indicated
that the major part of the radiocactivity detected continues to be the
result of fallout from weapons testing. While some low level radioactivity
is being released to the enviromment from plant operations, the resulting
concentrations in both the atmosphere and surface streams of the Oak Ridge
environment are well below established maximum permissible concentrations

‘ and intake guides for the neighboring population.




TABLE I
CONTINUOUS AIR MONITORING DATA

Long-Lived Gross Beta Activity of
Particulates in Air

July - December, 1966

-13
Station Location Number of Units of 10-*2 yc/ce
Maximum®| MinimumP |Averag

~~
B
~—

mﬂ

Number Samples Taken

Perimeter Stations

HP-31 Kerr Hollow Gate 26 3.4 0.09 = 0.89 0.09
HP-32 Midway Gate 26 h.6 0.13 1.1 0.11
HP-33 Gallaher Gate 26 2.5 0.06 0.75 0.08
HP-34 White Oak Dam 26 3.5 0.11 0.77 0.08
HP-35 Blair Gate 26 L.k 0.00 0.89 0.09
HP-36 Turnpike Gate 1824 5.4 0.2k 1.4 0.1"
HP-3T7 Hickory Creek Bend 26 3.8 0.11 0.83 0.08
HP-38 East of EGCR 26 k.9 0.00 0.96 0.10
HP-39 Townsite 26 6.6 0.08 1.1 0.11
Average 4.3 0.09 0.97 0.10

Remote Stations

HP-51 Norris Dam 26 6.0 0.13 1.1 0.11
HP-52 Loudoun Dam . 25 5.0 0.10 0.99 0.10
HP-53 Douglas Dam 26 k.9 0.00 1.0 0.10
HP-54 Cherokee Dam 26 5.5 0.20 0.93 0.09
HP:55 Watts Bar Dam 26 6.2 0.08 0.86 0.09
HP-56 Great Falls Dam 26 5.5 0.07 1.2 0.12
HP-5T °~ Dale Hollow Dam 26 5.8 0.0h4 0.94 0.09
HP-58 Knoxville 24 6.0 0.13 1.1, oL -
. Average 5.6 0.09 1.0 0.10

*Maximum weekly average concentration.
bMinimum weekly average concentration.

®(MPC)g is taken to be 10-1° Lxc/cc as specified in AEC Manual, Chapter 052k,
Appendix, Annex 1, Table IT.

dSamples collected on daily schedule beginning 5/ 7/62. Maximum and minimmum

daily average concentrations were 20 x 10-12 pe/ce and < 0.01 x 10-12 P»c/ cc,
respectively. .
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TABLE ITI
CONTINUOUS ATR MONITORING DATA

Long-Lived Gross Alpha Activity of
Particulates in Air

July - December, 1966

Station Location Number of Units of 10-'2 pc/ce % .
Number | Semples Taken [ ol smmbP Average (MPC),
Perimeter Stations
HP-31 Kerr Hollow Gate - 26 0.09  <0.01 0.05 0.25
HP-32 Midway Gate 26 . 0.12 <0.01 0.07 0.35
HP-33 Gallaher Gate . 26 0.1%  <0.01 0.05 0.25
‘ | HP-3%  White Oak Dam 26 0.11 <0.0L O0.0%  0.20

HP-35 Blair Gate 26 0.57 <0.01 0.08 0.k40
HP-36 Turnpike Gate 1824 0.2k <0.01  0.13 0.65
HP-37 Hickory Creek Bend 26 0.08 <0.01 0.04 0.20
HP-38 East of EGCR ' 26 0.12 <0.01 0.03 0.15
HP-39 Townsite - 26 0.14 <0.01  0.06 0.30
Average 0.18 . <0.01L 0.06 - 0.30
Remote Stations

HP-51" Norris Dam 26 0.07 0.01 0.04 0.20
HP-S2 Loudoun Dam 25 0.07 <0.01 0.04 0.20
HP-53 Douglas Dam 26 0.07 0.01 0.03 0:15
HP-Sh Cherokee Dam 26 0.06 <0.01 . 0.03 0.15
HP-55 - Watts Bar Dam 26 0.06 <0.01. 0.03 0.15
HP-56 Great Falls Dam 26 0.05 0.01 0.03 0.15
HP-57 ~ Dale Hollow Dam 26 0.0T <0:01  0.03 0:15
HP-58 Knoxville 2k 0.07T <0.01  0.04 0320
Average 0.06 <0.01 0.03 0:15
OMaximum weekly averasge concentration.

Minimum weekl& average concentration.

‘ ®(MPC)q used is 20 x 10-*® pefce, the MPC for natural uranium as specified

in AEC Manual, Chapter 0524, Appendix, Annex 1, Table II.

3amples collected on daily schedule beginning 5/T7/62.
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TABLE III

CONCENTRATION oF 1311 1N ATR
AS MEASURED BY THE PERIMETER ATR MONTTORING STATIONS

July - December, 1966

Units of 10-12 pc/ec . % b ‘
Number of Samples Mo Minimm® | Average | (MEC) a

206 0.12 < 0.010 0.012 0.012

"Minimm detectable amount of 31T is 20 d/m. At the average
sampling rate used, this corresponds to approximately 0.010 x 10-12
pefce. In averaging, one-half of this value, 10 &/m, is used for
all samples showing a total amount of 3T less than 20 d/m.

b(MPC )o is taken to be 1 x 10-'° pc/cc as specified in ARC Manual,’
Chapter 0524, Appendix, Annex 1, Table II. '
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TABLE IV

CONCENTRATION OF 1311 v mAW MILK

July - December, 1966

pe/l
- Liocation 5
Maximum { Minimum™ | Average
Immediate Environs 114 <10 8.0
Remote Environs ' 15 < 10 5.9

- .
Minimum detectable concentration of 2T is 10 pc/1.
In averaging, one-half of this value, 5 pec/i, was.

used for all samples showing a concentration less
than 10 pc/1.
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TABLE V

CONCENTRATION OF 7OSR IN RAW MILK

July - December, 1966

pc/1
Location :
Maximum | Minimum®| Average
Immediate Environs 53 . 6.8 27
Remote Environs Lo 14 2h

aMinimnm detectable concentration of °°Sr in milk is
2 pc/l; In averaging, one-half of this value, 1 pc/l,

was used for all samples showing & concentration less
than 2 pe/l1.
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TABLE VI

CALCULATED AVERAGE CONCENTRATION OF RADIOACTIVITY
IN THE CLINCH RIVER AT MILE 20.8

July - December, 1966

Units of 10-7 pc/ml
FNumber of '
- % of (MPC)
Samples Taken Maximum® MinimumP Average v
182 0.78 0.01 0.14 0.63

a'Ma.x:mmux wéekly average.

bIllj.n:l.un.un weekly average.
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. UNION INTERNAL CORRESPONDENCE
CARBIDE

NUCLEAR DIVISION POST OFFICE BOX P, OAK RIDGE, TENNESSEE 37831
o

To (Name) ﬂl’. K! ;0 w Date Jw 12’ l%?

Company

Location RN Originating Dept.

Answering letter date

Copy to M. R, J: Betts Subject m R‘m o w
MNr. R, 7. Hidbs uxrveys
. 8. B. Sebults
Health Physics File - RCY

. Attashed sre dsta for the semimmmmml nevs relesne, as regquested by
AEC=(RO, cowvering exvirommental surveys ssde by oar plant forees at
off-plant locstions during the first half of calendar yesr 1967,

03 2 m
»




THVIRCIMENTAL FADICACTIVITY LEVELS
Zak Fidge Gaseocus Diffusion Flant
Jaguary thru June, 1967

The results of samplinz o the enviroms of the Cak Ridge Gaseous Ciffusion
Plant during the Tirs: half of 167 revealed that the amocunt of uranium in
the swrace waterwsys -3 not significantly different from the noarral backe
ground values establiched for this region.

Sammling of the surface watcrvays sdjacent to the nlant revealed no instanse
whare the wraniun concentraticn exceeasd the mmximm pernissible cancentresion
apecified for water (MPC,).* The average astivity of zatural waniux smterials
in the Clinch River, rerlecting the effects of all of the Oak Ridge plants,

vas less thanm 0.1% of the MPC,, Sampling data are shown in the following
table:
Invirormental 3 - Local Stresams. ,
t8 oT . s/ ec

Flany Bxperience Maximm Avexragn
Zlocation of Type of go. of Permissible Fer Oamt
Pot Amlpeis lv. Mg Av. Como. oo
Domstresz Ureniun 2 0.0 0.0 0.0 2000 <.

from CRGDP Congentration

I

g e

# AEC Manaa)l Chapter 0524, Ammex 1, Tabls 2, "Concezmtraticms in ALr sad Wber
Above Eatwal Background”. ,

* Ooreal Sampling Frequency: Cemtimuous; campositad over ane cumarter, S

+ Maxtmm permissibls concentrations for contirmous exposwre 0 the gemssel




Lawnviile

SAMPLING POINTS OF QUTSIDE ENVIRONS - ORGDP
AR
W Sampling Location - Five Miles from Plant

FIGURE |




ENVIRONMENTAL SAMPLING
OAK RIDGE GASEOQUS DIFFUSION PLANT

SAMPLE POINTS
@ Outside Control Area

© VWithin Control Area

SCALE: 2 Inches = 1 Mile

FIGURE 2

/ EAST FORK




UNION

CARBIDE

UNION CARBIDE CORPORATION
NUCLEAR DIVISION

P. 0. BOX Y, CAK RIDGE, TENNESSEE 37830

U. S. Atomic Energy Commission
Post Office Box E
Oak Ridge, Tennessee

Attention:

Gentlemen:

September 27, 1967

Mr. S. R. Sapirie, Manager
QOak Ridge Operations

Dissemination to the Public of Data
on Environmental Levels of Radioactivity

As requested, we are enclosing forty copies of the report for the
first half of 1967 on Environmental Levels of Radioactivity for the
Oak Ridge area.

CEL: HGM: dg
Enclosures

ce w/encl.,:

F.
B.
D.
Je
H.

K.
4

R.
p.
M.
L.
G.
Z.
B‘

Bruce (2)
Hiblks: (%)
Davis (10)
Liverman
MacPherson (2)
Morgan
Schultz (2)

Very truly

e

C. E. Lars
President

::ji;o—wﬂv/////////




ENVIRONMENTAL LEVELS OF RADIOACTIVITY
FOR THE OAK RIDGE AREA

(Report for Period January - June, 1967)
Compiled by the

Health Physics and Safety Section

Health Physies Division

OAK RIDGE NATIONAL LABORATORY




Introduction .

Radiocactive waste materials arising from the operation of atomic
energy installations at Oak Ridge are collected, treated, and disposed
of according to their physical states.

S0lid wastes are buried in a Conasauga shale formation. This shale
has a marked ability to fix radiocactive materials by an ion exchange
mechanism.

Liquid wastes which contain long-lived fission products are confined
in storage tanks or are concentrated by evaporation and disposed of in
deep wells. Low level liquid wastes are discharged, after preliminary
treatment, to surface streams.

Air that may become contaminated by radiocactive materials is exhausted
to the atmosphere from several tall stacks after treatment by means of
scrubbers and filters.

This report presents data on the environmental levels of radiocactiv-

ity for the Oak Ridge area and compares the data with established maximum
permissible concentrations.

Air Monitoring

Atmospheric contamination by radiocactive materials occurring in the
general environment of East Tennessee is monitored by two systems of
monitoring stations. One system consists of nine stations which encirecle
the plant area (Fig. 1) and provides data for evaluating the impact of all
Oak Ridge Operations on the immediate environment. A second system con-
sists of eight stations encircling the Oak Ridge area at distances of
from 12 to 75 miles (Fig. 2). This system provides data to aid in evalua-
ting local conditions and to assist in determining the spread or dis-
persal of contamination should a major incident occur. Sampling for
radioactive particulates is carried out by passing air continuously through
a filter paper. Airborne radiocactive iodine is monitored in the immediate
environment of the plant area by passing air through a cartridge contain-
ing activated charcoal. Data collected are accumlated, tabulated, and
averaged in units of uCi/cc of air sampled.

’ Milk Monitoring

Raw milk is monitored for 12T and ®°°Sr by the collection and analysis
of samples from twelve sampling stations located within a radius of 50
miles of ORNL. Samples are collected weekly at each of eight stations
located on the fringe of the Oak Ridge area. Four stations, located more
remotely with respect to Oak Ridge Operations, are sampled at a rate of
one station each week. The purpose of the milk sampling program is two-
fold: first, samples collected in the immediate vicinity of the Oak
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Ridge area provide data by which one may evaluate possible exposure to
the neighboring population resulting from waste releases from Oak Ridge
Operations; second, samples collected at the more remote stations provide
background data which are essential in establishing the proper index for
the evaluation of data obtained from local samples.

Water Monitoring

Large volume, low level liquid wastes originating at Oak Ridge
National Laboratory are discharged, after some preliminary treatment,
to the Tennessee River system by way of White Oak Creek and the Clinch
River. -Liquid wastes originating at the OCak Ridge Gaseous Diffusion Plant
and the Y-12 Plant are discharged to Poplar Creek and thence to the Clinch
River. Releases are controlled so that resulting average ccncentrations
in the Clinch River comply with the maximum permissible levels for popu-
lation groups in uncontrolled areas as specified by AEC Manual, Chapter
0524. The concentration of radioactivity leaving White Oak Creek is
measured and concentration values for the Clinch River are calculated on
the basis of the dilution provided by the river.

Radiocactive liquid wastes are sampled at a number of locations as
shown in Figs. 3 and 4. Samples are taken at a number of locations in
the Clinch River, beginning at a point above the entry of wastes into
the river and ending at Center's Ferry near Kingston, Tennessee. Stream
gauging operations are carried on continuously to obtain dilution factors
for calculating the probable concentrations of wastes in the river.

Samples are analyzed for the long-lived beta emitters, for uranium,
and for the transuranic alpha emitters.

Analyses are made of the effluent for the long-lived radionuclides
only, since cooling time and hold-up time in the waste effluent system are
such that short-lived radionuclides are normally not present. The con-
centrations of those isotopes present in significant amounts are determined
by analysis. A weighted average maximum permissible concentration for
water, (MPC)W, for the mixture of radionuclides is calculated on the basis
of the isotopic distribution using the MPC values of each isotope as
specified by AEC Manual, Chapter 0524.1 The average concentrations of
gross beta activity in the Clinch River are compared to the calculated-
(MPC )y; values.

The concentration of uranium is compared with the specific (MPC),
value for uranium.

Gamma Measurements

AY

External gamma radiation levels are measured monthly at a number of
locations in the Oak Ridge area. Measurements are taken with a Geiger-
Miller tube at a distance of three feet above the ground, and the results
are tabulated. in terms of mR/hr.

!AEC Manual, Chapter 0524, Appendix, Annex 1, Table II.
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ORNL-DWG. 66-1810

ENVIRONMENTAL SAMPLING
OAK RIDGE GASEOUS DIFFUSION PLANT

EAST FORK

@ SAMPLE POINTS

poPLAR CREES

\
\
\

joAK RIDGE GASEQUE DIFFUSION PLANT

s

Figure 4




Discussion of Data .

Data on the environmental levels of radiocactivity for the first half
of 1967 in the Oak Ridge and surrounding areas are presented in Table I
through Table IX.

The average air contamination levels for gross beta activity, as
shown by the continuous air monitoring filter data, for both the immediate
and remote environs of the plants were 0.18% of the maximum permissible
concentration applicable to uncontrolled areas (Table I). These levels
are 1.8 times higher than those for the last half of 1966 but are no
higher than the average of those measured in other areas of the United
States and reported by the U. S. Public Health Service Radiation Surveil-
lance Network for this period. An increase in fallout occurred in the
East Tennessee area during the first week of January, 1967. The arrival
of the fallout material in the Oak Ridge area was consistent with the
timing of the announced nuclear detonation by Communist China on Decenm-
ber 28, 1966.2

The average air contamination levels for gross alpha activity, as
shown by the continuous air monitoring filter data, for the immediate
and remote environs of the plants were 0.30% and 0.20%, respectively,
of the (MPC), for natural uranium for application tc uncontrolled areas
(Table II).

The average concentration of 12T in air in the immediate environs ‘
of the plants was 0.018 x 10~*% uCi/cc (Table IIT). This is approximately
0.018% of the maximum permissible concentration for populations in the
neighborhood of a controlled ares.

The average concentrations of *2I in raw milk in the immediate and
remote environs of the Oak Ridge area were 30 pCi/l and 8.2 pCi/l, re-
spectively (Table IV). The maximum concentration observed, 930 pCi/1,
occurred on January 11, 1967, approximately seven days after the arrival
in the Oak Ridge area of fallout containing fresh fission products. The
higher of the average values observed falls within the limits of FRC
Range IT if one assumes the average intake per individual to be 1 liter-
of milk per dsy.

The average concentrations of °°Sr in raw milk for the immediate and
remote environs of the controlled area were 27 pCi/l and 24 pCi/l, respec-
-tively. These levels fall near the lower limit of FRC Range IT for '
transient rates of daily intake of ®°Sr for application to the average of
suitable samples of an exposed population. '

The calculated average concentration of radioactivity in the Clinch
River at Mile 20.8, the point of entry of most of the wastes, and.the
measured average concentration at Mile 4.5, near Kingston, Tennessee, were
1.6 x 10~ uCi/ml and 0.53 x 10~% pCifal, respectively. These values are
0.76% and 0.38% of the weighted average maximum permissible concentrations ‘

w.

®Radiological Heelth Date and Reports, U. S. Department of Health, Educa-
tion and Welfare, Vol. 8, No. 1, Jamuary, 1967.
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Discussion of Data

Data on the environmental levels of radiocactivity for the first half
of 1967 in the Oak Ridge and surrounding areas are presented in Table I
thr_ough Table IX. .

SN

The average air contamination levels for gross beta activity, as

- shown by the continuous air monitoring filter data, for both the immediate
and remote environs of the plants were 0.18% of the maximum permissible
concentration applicable to uncontrolled areas (Table I). These levels
are 1.8 times higher than those for the last half of 1966 but are no .
higher than the aversge of those measured in other areas of the United
.States and reported by the U. S. Public Health Service Radiation Surveil-
lence Network for this period.? .

The average air contamination levels for gross alpha activity, as
shown by the contimious air monitoring filter data, for the immediate
and remote environs of the plants were 0.30% and 0.20%, respectively,
of the (MPC)g for natural uranium for application to uncontrolled areas
(Table II).

The average concentration of 3T in air in the immediate enviroms
of the plants was 0.018 x 10~ uCi/cc (Table ITI). This is approximately
0.018% of the maximum permissible concentration for populations in the
neighborhood of a controlled area.

The average concentrations of *®I in raw milk in the immediate and
remote environs of the Oak Ridge area were 30 pCi/l and 8.2 pCi/l, re-
spectively (Table IV). The maximum concentration observed, 930 pCi/l,
occurred on Jamuary 11, 1967, approximately seven days after the arrival
in the Oak Ridge area of fallout containing fresh fission products. The
higher of the average values observed falls within the limits of FRC
Range IT if one assumes the average intake per individual to be 1 liter
of milk per day. .

The average concentrations of ®°Sr in raw milk for the immediate and
remote environs of the controlled area were 27 pCi/l and 24 pCi/l, respec-
tively. These levels fall near the lower limit of FRC Range II for
transient rates of daily intake of ®°Sr for application to the average of
suitable samples of an exposed population.

The calculated average concentration of radioactivity in the Clinch
River at Mile 20.8, the point of entry of most of the wastes, and the
measured average concentration at Mile 4.5, near Kingston, Tennessee, were
1.6 x 10-® pCi/ml and 0.53 x 10™® pCifml, respectively. These values are
(().76%5 and 0.38% of the weighted average maximum permissible concentrations [
MEC ),;+ , o

2Radiological Health Data and Reports, U. S. Department of Health, Educa- ‘
tion and Welfare, Vol. 8, No. 1, January, 1967.




The average concentration of transuranic alpha emitters in the Clinch
River at Mile 20.8 was 1.0 x 10-*%i/ml which is approximately 0.005%
of the weighted average (MPC),, value.

The average activity cf natural uranium maferials in the Clinch River,
reflecting the effects of all Oak Ridge plants, was < 0.01% of the (MPC)W
for uranium.

The average external gamma radiation measured in the town of Qak
Ridge and at the perimeter of the Oak Ridge area was 0.011 mR/rr, which
is approximately the same as the level measured in the early period prior
to Oak Ridge Operations.

Conclusion

Surveillance of the radioactivity in the Oak Ridge environs indicated
that the major part of the radicactivity detected continues to bes the
result of fallout from weapons testing. While some low level radioactivity
is being released to the enviromment from plant operations, the resulting
concentrations in both the atmosphere and surface streams of the Oak Ridge
environment are well below establislied maximum permissible concentrations
and intake guides for the neighboring population.




TABLE T
CONTINUOUS AIR MONITORING DATA

Long-Lived Gross Beta Activity of
Particulates in Air

January - June, 1967

Station . Number of Units of 107% uCi/ce
Location c
Number Semples Taken [ . &|Minimwd Average (MPC),
Perimeter Stations
HP-31 Kerr Hollow Gate 26 15 0.19 1.6 0.16
HP-32 Midway Gate 26 22 0.38 2.5 0.25
HP-33 Gallaher Gate 26 15 < 0.01 1.4 0.1k
HP-34 White QOak Dam 26 11 0.11 1.3 0.13
HP-35 Blair Gate 26 11 0.17 1.k 0.1k
HP-36 Turnpike Gate 1824 32 0.04 2.5 0.
HP-37 Hickory Creek Bend 26 11 0.10 1.1 0.
HP-38 East of EGCR 26 23 < 0.01 2.0 0.20
HP-39 Townsite 26 22 0.10 2.3 0.23
Average : 18 0.12 1.8 0.18
Remote Stations

HP-51 Norris Dam 26 27 0.21L 2.1 0.21
HP-52 Loudoun Dam 26 18 0.06 1.6 0.16
HP-53 Douglas Dam 26 11 < 0.01 1.k 0.14
HP-54 Cherokee Dam 25 13 0.04 1.5 0.15
HP-55 Watts Bar Dam 26 22 0.14 2.2 0.22
HP-56. Great Falls Dam 26 16 < 0.01 1.5 0.15
HP-5T Dale Hollow Dam 25 17 0.07 1.7 0:.17
HP-58 Knoxville 26 23 0.15 1.8 018

" Average 18 0.08 1.8 0:18

SMaximum weekly average concentration.
bMinimum weekly average concentration.

*(MPC ), is taken to be 1071° uCi/cc as specified in AEC Manual, Chapter 052k,
Appendix, Annex 1, Table II.

dSamples collected on daily schedule beginning 5/7/62. Maximum and minimum
daily average concentrations were 87 x 10-*2® uCi/fcc and < 0.01 x 10-*2 uCi/ecc,
respectively.
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TABLE IT
CONTINUOUS AIR MONITORING DATA

Long-Lived Gross Alpha Activity of
Particulates in Air

January - June, 1967

Station focation Number of Units of 107*2 uCi/ce %
(4
Number Samples Taken | Minimum®| Average (MPC),

Perimeter Stations
HP-31 Kerr Hollow Gate 26 0.13 0.01 0.0k 0.20
HP-32 Midway Gate 26- 0.13 0.03  0.07 0.35
‘ HP-33 Gallaher Gate 26 0.09 < 0.01 0.04 0.20
HP-3k4 White Ozk Dam 26 0.07 0.01 0.03 0.15
‘ HP-35 Blair Gate 26 0.13 < 0.01L 0.07 0.35
HP-36 Turnpike Gate 1824 0.27 0.0k4 0.16 0.80
HP-3T7 Hickory Creek Bend 26 0.18 < 0.01 0.05 0.25
HP-38 East of EGCR 26 0.12 < 0.01 0.04 0.20
HP-39 Townsite 26 0.11 < 0.01 0.06 0.30
Average 0.1k 0.02 0.06 0.30
Remote Stations

HP-51 Norris Dam 26 0.29 < 0.01L 0.04 0.20
HP-52 Loudoun Dam 26 0.07 0.01 0.04 0.20
HP-53 Douglas Dam 26 0.10 < 0.01 0.04 0.20
HP-54 Cherokee Dam 25 0.07 0.01 0.03 0.15
HP-55 Watts Bar Dam 26 0.20 < 0.01 0.04 0.20
HP-56 . Great Falls Dam 26 0.10 < 0.01 0.0k 0.20
HP-5T Dale Hollow Dam 25 0.09 0.01 0.0k 0.20
HP-58 Knoxville 26 0.11 0.02  0.05 0.25
" Average 0.13 0.01 0.0k 0.20

SMaximum weekly average concentration.
‘ bMinlmum weekly average concentration.

¢(MpC )g used is 20 x 10-12 uCi/cc, the MPC for natural uranium as specified
in AEC Manual, Chapter 0524, Appendix, Annex 1, Table IT.

dSa.zrrp:l.es collected on daily schedule beginning 5/7/62.




TABLE IIT

CONCENTRATION OF TS1T IN AIR
AS MEASURED BY THE PERTMETER ATR MONITORING STATTONS

January - June, 1967

. Units of 10-*2 uCi/cc % b .
Number of Samples Maxi Minimum® | Average (MPC)a
234 0.12 < 0.010 0.018 0.018

"Minimm detectable amount of 31T is 20 d/m. At the average
sampling rate used, this corresponds to approximately 0.010 x 10
pCi/cc. 1In averaging, one-half of this value, 10 d/m, is used for
all samples showing a total amount of '3!I less than 20 d/m.

-12

b(MPC)a is taken to be 1 x 10-1° uCi/cc as specified in AEC Mamal,
Chapter 0524, Appendix, Amnex 1, Table II.
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TABLE IV

CONCENTRATION OF lBLL IN RAW MILK

January - June, 1967

. ‘ pCi/1
Location

Meximum |Minimum® |Average

Tmmediate Environs 930 < 10 30

Remote Environs - 51 < 10 8.2

Stinimm detectable concemtration of 21T is 10 pCi/l.
In averaging, one-half of this value, 5 pCi/1l, was
used for all samples showing a concentration less

than 10 pCi/1.




TABLE V

CONCENTRATTON OF ZOSR TN RAW MILK

January - June, 1967

pCi/1
Location
Maximum| Minimum® Average
Tmmediate Environs 59 4.5 27
Remote Environs Lo 5 2k

®Minimum detectable concentration of °°Sr in milk is

2 pCi/l. In averaging, one-half of this value, 1 pCi/1,
was used for all samples showing a concentration less
than 2 pCi/l.
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TABLE VI

CAICULATED AVERAGE CONCENTRATION OF RADIOACTIVITY
IN THE CLINCH RIVER AT MILE 20.8

Jamuary - June, 1967

Units of 10-7 uCi/ml
Number of
% of (MPC)
Samples Taken Maximm® MinimmP Average v
182 0.80 0.02 0.16 0.76

SMaximum weekly average.

bMinimum weekly average.




15

'p990999p SUON
*g*0c W0 ﬁonm urgaagedn mm>ﬁn o3

Jogqus Lew 38U3 (ANOTTBI €+3+3) TelgejBW SATIOBOTPRI JO SRUNOWE SPnTOUT 30U OP foyy faoATx ayy Aq pospracad
UOTANTIP 92 DPUBR DasBSTOX 91SeM JO STOAST UO DISeq sanTeA ParsInoTed 88 UOTIBOOT STU} I0F USATI sonTBA

*g96T ‘T Arenuep jnoqe T°€2 WMO ‘wed TTTH UOYTSW 03 §°Th STIW JOATY UYSUTT) WOLF DIAOW UOTIERS mcﬁagsdmp

T oTasL ‘T xouuy ‘xTpusddy ‘#zo regdeup ‘Tenuel DAV £q
pe1JIoads seprTonuolped ofJToads I0J senTea 3Aomzv FuTsn sIngXiw dY3 JOJ PajeTnoTeo sﬁomzv 93evasA®B @opawﬂwzc

g0 oHT €60 T0°0 gT'0 9°0 91'0 20°0 0T°0 S W

9,0 012 9°1 T0°0 0°0 210 H0°0 T0°0 > 10°0 ,8°02 TN

91°0 oL TT°0 T0° 0> * #0°0 10°0> 20°0 Go0 q'fe "W
M £9TATYOY

Bloan) | o ()

Jo %

ANgg = ge | ODog MWoot {SOuert 31 ISo6

Blod 93BISAY uot}Bo07T

Tu/Ton 0T Jo s3tun

1961 ‘ounp - Lxsnuep

YHATY HONI'IO HHL NI
SINANLILSNOD HATLOVOIQYY YOLVW J0 NOLLVULNADNOD ZDVHHAY

ITA WLV




16

*Tu/Eoi g-OT X T*0 ST I938M JISATX U wmlusin JO UOTIBIL
-usouod oTqe}o99ep WMWTUTH *poriad sTUy Butnp sopdures JoqBM JISATY UOUTTH UT DPI90938p SBA UMTUBIN oZQ

+J0q.080b SUO J9A0 PagEsOduiod ‘gnonutquo) :Kousnboxi Furrdureg Hmsaozc

UOTHRIFUSDUOD Japyo
T0°0 > 0002 10 > T°0 > 10 > 2 umTueIf) woxJ weaxysumod

zAumzv powwhm>< steﬂzﬂz UMMIEX e dmmﬂ@&ﬁm opBl sesfiteuy

"(oan) %

qutog Sutrduseg
Tu/1o" 5 0T JO s3Tun Jo *oN Jo 2dAy,

1961 faunp - Lasuusp

YAATY HONTTO ®HI NI NOIIVHLNEDNOD WATNVHN

ITITA HAIVL




17

B
.

-opuill quantomesow ONx

*ay/ygu 210°0

AToveutxoxdde aq 03 psUTULIOYEP seM CHET UT BaXB 23PTY 3BQO 9Y3 UT punoxoeq Ul

‘punox8 syl 9A0qB 34233F 2203

JO ooUBLSTP B 4B oqn} JOTTNW-I98T9D Po3RITITED B YJTM USYHB) SJoM sBUTPBAI 989yl 930N

T10°0 TT0°0 0100 ¢cT0°0 o8vaeAY
2l0°0 2I0°0 TI0'0 <T0°0 * * * agep BUTM 99TUM 6
010°0 g00*0 O0T0*0 TIO*O * * * 99ep IoUBTTED i
TI0°0 TIO'0  600°0 HTO®0 * * % O9pTY Ye0 ‘pwoy qUOOMSN €
Ti0°0 TI0°0 TI0°0 2T0°0 | * * * Te3x0d 3s8d ‘2T-X 2
T10°0 TT0°0 0T0°0 2T0°0 * * * a3ed LemMTOg T
a%eaoAy | sunp Lep + xdy * Te ‘qod susp uoT48o0] QMMMMMM

Lo6T ‘aunp - Arenuep

Iy /gu
STAATT NOILVIAYY YWAYD TYNUELXH

XTI TIdVilL




. UNION

CARBIDE

INTERNAL CORRESPONDENCE

NUCLEAR DIVISION POST OFFICE BOX P, OAK RIDGE, TENNESSEE 37831
r'—-z

To (Name) Dri x. z. m Date m 17' lﬁ

Company

Location m Originating Dept.

Answering letier date

Copy to My. R. J. Batts Subject Hevs Relcese on Ruvirommntal
Mr, X, T, Hiths / Surveys
Me, H. B. Schultz
Health Thysics Fils - RC

Attached are dsta for the semisnnuml nevs relesss, 28 requested hy
ARC-0RD, cowering envirommental swveys mads by cur plant forces at
off~plant locaticons during the second half of calsndmr year 1967.
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Oak Ridge Gaseocus Diffusica Flant

July thru December, 1967

The regults of sexmling of the environs of the Cak Ridge Gastous Diffusion
nmammaccmwanmmmdmmmwmm
tbaw&nmizna:simﬁcmlymmmmmm-
zrcund values establighed foxr this regiom.

mwmmmmmﬁmmmmmuedmm
vhers the ursnium coposntration cxcceded the msximam permigaihle conoentration
specified Tor wesor J.* The avernge activity of nmtural wanius mtarials
in the Clinch River, re eting the effocts of all of the Csk Ridge plants,
was less than 0.1% of the MPC , Jempling data are shown in the following
table: A

ww « Local Streams

Tnits of 10™ ca
Mm

Average
Location of Typo of Ro. _ Fexmissible Fer cemt
Foint _ Assiysis Semples* Low High Ay, Cgoo.(MPO) JMEGT

Dovnstrean Uraniise 2 .0 Je0 0.0 2000 < 0.1
from CRGLP Cemcemtration ) :

e

* ARC Muoml Chapter 0524, Ammex 1, Taklas 2, “Sopoentrations in Alr and Water-
Abowe Natural Baakgrownd®. '

o Normal Sempling Frequency: Comtisucus) composited cver ong quaxter,

+»mmm:mmmmumm

Safety and Hoalth Mysics Department
Gak Ridge Gassous Diffusion Flant

Jusmxy 17, 1968




UNION CARBIDE CORPORATION
NUCLEAR DIVISION

P.0.BOX Y, OAK RIDGE, TENNESSEE 37830

UNION
CARBIDE

March 8, 1968

U. S. Atomic Energy Commission
Post Office Box E
Oak Ridge, Tennessee

Attention: Mr. S. R. Sapirie, Manager
Oak Ridge Operations

Gentlemen:

‘ Dissemination to the Public of Data
on Environmental lLevels of Radieactivity

As requested, we are enclosing forty copies of the report for the
last half of 1967 on Environmental Levels of Radiocactivity for the
Oak Ridge area. .

Very truly. yours,

GE

C. E. Larson
Preside

CEL:HGM: dg

Enclosires

.ce w/enel.: F. R. Bruce (2)
D. M. Davis (10)
R. F. Hibbs (5)
J. L. Liverman
H. G. MacPherson (2)
K. Z. Morgan )
. N. B. Schultz (2)~




ENVIRONMENTAL LEVEIS COF RADIOACTIVITY
FOR THE OAK RIDGE AREA

(Report for Period July - December, 1967)
Compiled by the

Health Physics and Safety Section

Health Physics Division

OAK RIDGE NATIONAL LABORATORY




Introduction '

Radioactive waste materials arising from the operation of atomic
energy installations at Oak Ridge are collected, treated, and disposed
of according to their physical states.

Solid wastes are buried in a Conasauga shale formation. This shale
has a marked ability to fix radioactive materials by an ion exchange
mechanism.

Liquid wastes which contain long-lived fission products are confined
in storage tanks or are concentrated by evaporation and disposed of in
deep wells. Low level liquid wastes are discharged, after preliminary
treatment, to surface streams.

Air that may become contaminated by radiocactive materials is exhausted
to the atmosphere from several tall stacks after treatment by means of
scrubbers and filters.

This report presents data on the environmental levels of radioactiv-
ity for the Oak Ridge ares and compares the data with established maximum
permissible concentrations. -

Air Monitoring ‘

Atmospheric contamination by radioactive materials occurring in the:
general environment of East Tennessee is monitored by two systems of
monitoring stations. One system consists of nine stations which encircle
the plant area (Fig. 1) and provides data for evaluating the impact of.all =
Osk Ridge Operations on the immediate environment. A second system cons- - %
sists of eight stations encircling the Oak Ridge area at distances of* Bl
from 12 to 75 miles (Fig. 2). This system provides data to aid in evalua--
ting local conditions and to assist in determining the spread or dis-- N
persal of contamination should a major incident occur. Sampling for QR
radioactive particulates is carried out by passing air continuously through '
a filter paper. Airborne radioactive iodine is monitored in the immediate
environment of the plant area by passing air through a cartridge contain- e
ing asctivated charcoal. Data collected are accumulated, tabulated, and”  °
aversged in units of uCi/cc of air sampled. :

B

- Milk Monitoring

Raw milk is monitored for 2T and °°Sr by the collection and analysis
of samples from twelve sampling stations located within a radius of S50 B
miles of ORNL. Samples are collected weekly at each of eight stations
located on the fringe of the Oak Ridge esrea. Four statlons, located more LT
remotely with respect to Oak Ridge Operations, arc sampled at a rate of* 2
one station each week. The purpose of the milk sampling program is two-- .
fold: first, samples collected in the immediate viecinity of the Oak
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Ridge area provide data by which one may evaluate possible exposure to
the neighboring population resulting from waste releases from Oak Ridge
Operations; second, samples collected at the more remote stations provide
background data which are essential in establishing the proper index for
the evaluation of data obtained from local samples.

Water Monitoring

Large volume, low level liquid wastes originating at Oak Ridge
National Laboratory are discharged, after some preliminary treatment,
to the Tennessee River system by way of White Oak Creek and the Clinch
River. Liquid wastes originating at the Oak Ridge Gaseous Diffusion Plant
and the Y-12 Plant are discharged to Poplar Creek and thence to the Clinch
River. Releases are controlled so that resulting average concentrations
in the Clinch River comply with the maximum permissible levels for popu-
lation groups in uncontrolled areas as specified by AEC Manual, Chapter
0524. The concentration of radicactivity leaving White Oak Creek is
measured and concentration values for the Clinch River are calculsted on
the basis of the dilution provided by the river.

Radioactive liquid wastes are sampled at a number of locations as
shown in Figs. 3 and 4. Samples are taken at a number of locations in
the Clinch River, beginning at a point above the entry of wastes into
the river and ending at Center's Ferry near Kingston, Tennessee. Stream
gauging operations are carried on continuously to obtain dilution factors
for calculating the probable concentrations of wastes in the river.

Samples are anélyzed for the long-lived beta emitters, for uranium,
and for the transuranic alpha emitters.

Analyses are made of the effluent for the long-lived radionuclides
only, since cooling time and hold-up time in the waste effluent system are
such that short-lived radionuclides are normally not present. The coh-
centrations of those isotopes present in significant amounts are determined
by enalysis. A weighted average maximum permissible concentration for
water, (MPC)W, for the mixture of radionuclides is calculated on the basis
of the isotopic distribution using the MPC values of . each isotope as
specified by AEC Manual, Chapter 0524.! The average concentrations of:
gross beta activity in the Clinch River are compared to the calculated .
(MPC),; values. e

The concentration of uranium is compared with the specific (MEC)W
value for uranium.

Gamma. Measurements

A

External gamma radiation levels are measured monthly at a number of
locations in the Qak Ridge area. Measurements are taken with a Geiger-
Milller tube at a distance of three feet above the ground, and the results
are tabulated in terms of mR/hr.

'AEC Manual, Chapter 0524, Appendix, Annex 1, Table IT.
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Discussion of Data ‘

+

Data on the environmental levels of radioactivity for the second half
| of 1967 in the Oak Ridge and surrounding areas are presented in Table I
) through Table IX.

\ The average air contamination levels for gross beta activity, as
shown by the continuous air monitoring filter data, for the immediate and
remote environs of the plants were 0.05% and 0.03%, respectively, of the
ma).ximum permissible concentration applicable to uncontrolled areas (Table
I).

The average air contamination levels for gross alpha activity, as
shown by the continuous air monitoring filter data, for the immediate
and remote environs of the plants were 0.15% and 0.10%, respectively,
of the (MPC), for natural uranium for application to uncontrolled areas
(Table II).

The average concentration of 3! in air in the immediate environs
of the plants was 0.020 x 10712 uCi/cc (Table ITII). This is approximately
0.02% of the maximum permissible concentration for application to un-
controlled areas. -

The average concentrations of '®'I in raw milk in both the immediate
and remote environs of the Oak Ridge ares were 5 pCi/l (Table IV). This
level falls within the limits of FRC Range I if one assumes the average .
intake per individual to be 1 liter of milk per day.

The average concentrations of 90gr in raw milk for the immediate and
remote environs of the controlled area were Z: pCi/l and 25 pCi/l, respec- ‘
tively. These levels fall near the lower limit of FRC Range II for- kR
transient rates of daily intake of ®°Sr for application to the average of
suitable samples of an exposed population.

The calculated average concentration of radiocactivity in the Clinch
River at Mile 20.8, the point of entry of most of the wastes, and the: <
measured average concentration at Mile 4.5, near Kingston, Tennessee, were
0.80 x 10-8 uCi/ml and 0.4k x 10 nCi/ml, respectively. These values are
0.6T% and 0.49% of the weighted average maximum permissible concentratioms '

(m )W" AR

. The average concentration of transuranic alpha emitters in the Clinch

. "River at Mile 20.8 was 1.1 x 10-° uCi/ml which is epproximately 0.01%:
of the weighted average (MPC),, value. s

The average activity of natural ursnium materials in the Clinch River,

reflecting the effects of all Osk Ridge plants, was < 0.01% of the (MEC ) .

for uranium S




The average external gamma radiation measured in the town of Osk
Ridge and at the perimeter of the Oak Ridge area was 0.0ll mR/hr, which
is approximately the same as the level measured in the early period prior
to Oak Ridge Operations.

Conclusion

Surveillance of the radiocactivity in the Oak Ridge environs indicated
that the major part of the radioactivity detected continues to be the
result of fallout from sources other than Oak Ridge Operations. While some
low level radiocactivity is being released to the environment from plant
operations, the resulting concentrations in both the atmosphere and surface
streams of the Oak Ridge environment are well below established maximum
permissible concentrations and intake guides for the neighboring popula-
tion.




TABLE I
CONTINUOUS AIR MONITORING DATA

Long-Lived Gross Beta Activity of
Particulates in Air

July - December, 1967

Station . Number of Units of 107*® uCi/ce
Location c
Number Samples Taken Maximum® MinimunP|Average (MPC)a
Perimeter Stations
HP-31 Kerr Hollow Gate 27 1.1 0.03 0.36 0.0k
HP-32 Midway Gate 27 3.3 < 0.01 0.71 0.07
HP-33 Gallaher Gate 27 1.5 < 0.01 0.31 0.03
HP-3k4 White Oak Dam 27 3.3 < 0.01 0.39 0.0k
HP-35 Blair Gate 26 0.91 < 0.01 0.33 0%Q
HP-36 Turnpike Gate 1884 4.9 0.0k  0.72
HP-37 Hickory Creek Bend 27 0.k5 < 0.01 0.23 050
HP-38 East of EGCR 27 6.6 < 0.01 0.58 0:06
HP-39 Townsite 27 0.89 < 0.01 0.38 o0k
Average 2.64 0.01 0.h4 0%05.
% .-
Remote Stations ,
HP-51 Norris Dam 27 0.81 < 0.0l 0.3L  0303:
EP-52 Loudoun Dam 27 1.4 <o0.0L 0.29  0%03
HP-53 Douglas Dam 27 6.6 <0.01 0.56  “GE0&™
HP-54 Cherokee Dam 27 1.8 < 0.01 0.28 203
HP-55 Watts Bar Dam 26 0.48 < o0.0L 0.2k
HP-S6 "~  Great Galls Dam 26 0.93 < 0.01 0.26°
HB-5T Dale Hollow Dam 27 0.64 < 0.01 0:25:
_HP-58 Knoxville 27 0.98 < 0.01 0.35
Aversge 1.7 < 0.01 0.32:

SMaximum weekly aversge concentration.

bMinimum weekly average concentration.

S(MPC)g is taken to be 107° uCi/cc as specified in AEC Manual, Chapter O3 _
Appendix, Annex 1, Table II. N

dSa.uxples collected on daily schedule begihning 5/7/62. Maximum end minimum.
daily average concentrations were 4.7 x 10-1% uCifce and < 0.01 x 10-+3 -uci/ee.
respectively. Lo
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TABLE II
CONTINUOUS AIR MONITORING DATA

Long-Lived Gross Alpha Activity of
Particulates in Air

July - December, 1967

Station Number of Units of 102 uci/ce %
Location c

Number Semples Taken |, . &lysnimumb Average (MEC ),

Perimeter Stations

HP-31 Kerr Hollow Gate 27. 0.06 < 0.01 0.02 0.10

HP-32 Midway Gate 27" 0.15 < 0.01 0.04 0.20

HP-33 Gallaher Gate 27 0.13 < 0.01 0.02 0.10

HP-34 White Oak Dam 27 0.05 < 0.01 0.02 0.10

HP-35 Blair Gate 26 0.08 < 0.01 0.03 0.15

HP-36 Turnpike Gate 188d 0.38 0.02  0.09 0.hs

HP-3T Hickory Creek Bend 27 0.05 < 0.01 0.02 0.10

HP-38 Bast of EGCR 27 0.09 < 0.01 0.02 0.10

Average- e e 0.12 < 0.01 0.03 0315~

. Remote Stations

HP-51 Norris Dam 27 0.05 < 0.01 0.02

HP-52 Loudoun Dam 27 0.06 < 0.01 0.02

HP-54 Cherokee Dam 27 0.0T < 0.01 0.01.

HP-55 Watts Bar Dam 26 0.07T < 0.01 0.02.

HP-56 Great Falls Dam 26 0.05 < 0.01 0.02

HP-5T Dale Hollow Dam 2T 0.03 < 0.01 0.01:

HP-58 Knoxville 27 0.05 < 0.01  0.03

Average 0.05 < 0.0l 0.02

*Maximum weekly average concentration.

bMininrum weekly aversge concentration.

(MPC), used is 20 x 10-13 uCi/cc, the MPC for natural uranium as specified

in AEC Manual, Chapter 0524, Appendix, Annex 1, Table II.

dSamples collected on daily schedule beginning 5/7/62.
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TABLE III

CONCENTRATION OF 1311 IN AIR
AS MEASURED BY THE PERIMETER AIR MONITORING STATIONS

July - December, 1967

Units of 1072 uCifec % Y .
Number of Samples Mecimum  Minimum®  |Average (MEC )
234 0.22 < 0.01 0.02 0.02

Fi
i

8\inimum detectable amount of 31T is 20 d/m. At the average
sampling rate used, this corresponds to approximastely 0.010 x 10712
uCi/cc. 1In averaging, one-half of this value, 10 da/m, is used.for
all samples showing a total smount of 31T less than 20 d/m.

b(MPC)a is taken to be 1 x 107*° uCi/cc as specified in AEC Manual, -
Chapter 0524, Appendix, Annex 1, Table II. R




12

TABLE TV
CONCENTRATION OF “31T IN RAW MIIK

July - December, 1967

pCi/1
Location
‘Maximum | Minimum® | Average
Immediate Environs 13 < 10 5.0
Remote Environs < 10 < 10 5.0

"Minimum detectable concentration of 311 is 10 pci/1.
In averaging, one-half of this value, 5 pCi/l, was

used for all samples showing a concentration less
than 10 pCi/1.

o
vl




TABLE V

CONCENTRATION OF “OSR IN RAW MIIK

July - December, 1967

pCi/1
Location
Maximum |Minimun® | Average
Immediate Environs 50 9.0 28
Remote Environs 34 1k 25

SMinimum detectable concentration of °°Sr in milk is

2 pCi/1l. 1In averaging, one-half of this value, 1 pCi/1,
was used for all samples showing a concentration less
than 2 pCi/l.
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TABLE VI

CAICULATED AVERAGE CONCENTRATION OF RADIOACTIVITY
IN THE CLINCH RIVER AT MILE 20.8

July - December, 1967

Units of 1077 uCi/ml
Number of
, % of (MEC)
Samples Taken Maxi a Mini b Average w
188 0.42 0.01 0.08 0.67

aMa.x:i.xm:tm weekly average.

%.n.:l.unun weekly average.

L




15

ke | v

- pag854eD suolls

i i o1 v 3 i
) *g°02 mmn”a&nuusjonpmmﬁ J2ATL Y3
zoque Lew 28U} (F0OTTBI ¢-8+3) TBTI9IBU SATIOBOTPBL JO sjunours Spuroul jqou ou.hmﬂu,mnm»ﬂn‘msp hﬁ\cocﬂ>0hm
UOTANTIP 9U3} DUB DPases[ad 935BM JO STIAST UO possq santes peyeInoTed aIB uUOTivo0T sTUl JI0F ueAtd m@ﬁﬁd>o

*go6T ‘T Agenuep junoqe T WD ‘weq TTTH UOATSH O% $*TH STTH JSATY UOUTT) WOIJ POAOW UOTIERS maHHQEamp

1T oTqel ‘T ¥ouuy ‘xfpusddy ‘4260 xondsup ‘TeNUBN DIV £q
paTIToeds s9PITO>MUOTPBI oTJIoeds JI0J sanyeA n 0dW) SuTsn aanaXTw 3y} JI0J POYBTNOTEO a i) eBexoarrw pPajusTe
Mg

64%°0 06 7' 0 10°0 Lo*0 60°0 HT*O 20°0 HT'0 Gt I
1970 02T 080 10°0 > 20°0 #0°0 20°0 T0°0 > 90°0 g0z
HI*O 06 10°0 * * 20°0 TO0'O0 > TO‘0O > #0°0 nH.mm *TH
M M £qTATYOV -
Aom..zv L AD&Sv Blofg 9FBIOAY Q.me .HNmm OOom ﬂMQOH SOuet moﬁhvﬂ .Hmom uoT18201
Jo %
Tw/10" 40T 30 s3TUN

1o6T ‘1equedad - ATnp

. YHATY HONITO HHL NI
SINHNIILSNOD EATLOVOIAYY HOPYW J0 NOILLVELNEDNOD TOVEIAY

ITA HI9VE




16

~USdUOD STqBY0938p WNWTUTN poTaad sTU3 Butanp sardures IojBm ISATY UOSUTT) UL POg0939D SBM UMTUBIN Of

rd

*Tu/1on o OT X T°0 ST Jo98M wm>*n Ul unfuBIn JO UOT9BIY

q

*19%.180b suo I9A0 parrsodwods fsnonutquo) tfousnbaxg Fuirdueg Hd&poZﬂ

uoTIBIIUS uco_ )

dadyo

T0°0 > 0002 10 > 0 > T°0 > 2 myuBI woxJ ureaxjsumoqd
B(DaN) | ,o081oAy | umutuin | . ummixeq —

3A OaH) 9 ( qQ q q gSoTdures| opel sasdrsuy qutog Surdmeg

Tu/Ton o 0T Jo s3tun 30 *0 Jo adfy,

L96T ‘xsquedsqg - Lnp

gIATH HONTTO HHT NT NOTIVEINIONOD WOINVHN

IITA TI9VE




17

Ny

S AN LT i
| sdq/ut gto+0

Lreqeutxoadds 9q 09 PIUTUISLSIP SBA CH6T UT BOIB a8pTY B0 SUT UT @nﬁms 1oeq oYL

spunoad sy} sA0qB 3893 98Iyl

JO 20UBYSIP B 38 °qu) JISTTAW-I9BTSD PajeIqITed B YITM USYBY SI9M sBurpead 9say] 930N

1100 TT0°0 TIO'O * TT0°O 2100 T1I0°0 a8aaaAY
T10°0 2100 600°0 * TT0°0 TT0°0 2T0°0 238D wmﬂz 93TUM 4
010°0 0T0°0 €T0°0 * Q000 TT0°0 0T0°0 9%ep JSUEIT®D U
110°0 0T10°0 TI0°O * H10°'0 170°0 TTO'O 93PTY MBO ‘peoY quoomMaN £
T10°0 OT0°0 TT0°O * 6000 #10°0 0T0°0 Te3a0d 35l ‘2T-X c
TTO*O HHOMO 6000 * TT0°0 T10°0 TTO°O 238D LBMTOS T
28BI0AY - 02( a0 | 200 -qdeg - Sy Ltop uoT38007] cmwmmwm

Lo6T ‘xequedaq - ATnp

Iy /gt

STEART NOILYIQYH YWAYVD TYNUHLXT

XTI FIGVL




INTERNAL CORRESPONDENGCE

NUCLEAR DIVISION POST OFFICE BOX P, OAK RIDGE, TENNESSEE 37830
4

To (Name) e, B. 2o w Date m 16, M

Division

Location ONNL Originating Dept.

Answering letter date

Copy fo My. R. J. Detts Subject Nows Belease on Envirommental
. R, F. Eibbe Surveys
Mr. X. B. Schults /
Health Myeics File - RC

Attached sye data for the semiannusl nevs release, &8 requested by
ARC.QRO, cowering emvircomantal surveys mads by our plant forces
am-mmmmmmwawmm.

Bs:nh
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VINCIRONTAL SADICACTIVITY IoVILS
.ak :idge Caseous Siffusiaon Mant

Janusry thru June, 1760

The rosults of sampling or our environs of the Cak 21idge Gaseous Diffusion
Slant swring the firet hal? o 1700 revealed that the amount of ursnium in
+he surface waterways 13 not significamtly different £rom the normal backe
zround values cstablishec for this regicd.

Saxplma:fthcsurfazewatenaysad.jacenttothepimmvemdmm
vhere the uranium concentration exceedsd the maxizam permissible coancentration
specified for water (MPCy).* The average activity of natural uranium materials
in the Clinch River, rerlecting the cifects of all or the Cak Ridge plants,

s+as l:ss than 0.1% of ths ifPCy,. ‘ampling data are shown ia the rollcwing table:

“pvironmental w woeel Streans
Unita of 19’8 ugs/ee

sxperience i verags
Location of Type of Ro. of ; Permigaible Der cemt
Point Analysis Semples¥* Conc. (MPCy; MPCy +
Downstresm Uraniim
from ORGDP Comesntration 1 0.2 2000 < 0.l

# AEC Manual Chapter 0524, Asnex 1, Table 2, "Concentratioms in Alr and Water
Above Hatural Backgrounmd.” '

#* Hormal Sexpling Frequency: Comtinucus; composited over one quarter.

+ Maxioum pormissible mmrw«mmwmtum
population

-

Safety and Health Fhysics Department
Osk Ridge Gaseous Diffuaion Flant

July 15, 1968




UNION UNION CARBIDE CORPORATION
NUCLEAR DIVISION

P. 0. BOX Y, OAK RIDGE, TENNESSEE 37830

CARBIDE

September 9, 1968

U. S. Atomic Energy Commission
Post Office Box E
Oak Ridge, Tennessee

Attention: Mr. S. R. Sapirie, Manager

Oak Ridge Operations
' Gentlemen:

Dissemination to the Public of Data
on Environmental Levels of Radioactivity

As requested, we are enclosing forty copies of the report for the
first half of 1968 on Environmental Levels of Radiocactivity for the

Oak Ridge area.
Very truly :ir:;\m/.

C. E. Larsgn
President

CEL: HGM:dg

Enclosures

.c¢ w/encl.: F. R. Bruce (2)
D. M. Davis (10)
R. F. Hibbs (5)
J. L. Liverman
H. G. MacPherson (2) \
K. Z. Morgan h

’ _N. B. Schultz (2)




ENVIRONMENTAL IEVEIS OF RADIOACTIVITY
FOR THE OAK RIDGE AREA

(Report for Period January - June, 1968)
Compiled by the
Health Physics and Safety Section

Health Physics Division

OAK RIDGE NATIONAL LABORATORY




Introduction

Radiocactive waste materials arising from the operation of atomic
energy 1ﬁs+allatioqs at Oak Ridge are collected, treated, and disposed
of accordirng to their physical states.

Solid wastes ara buried in a Conasauga shale formztion. This shale
has a marked ability to fix radiocactive materials by an ion exchange
mechanism.

Liquid wastes which contain long-lived fission products are confined
in storage tanks or are cocncentrated by evaporation and disposed of in
deep wells. Low level liguid wastes are discharged, after preliminary
treatment, to surface streams.

Air that may become contaminated by radioactive materials is exhausted
to the atmosphere from several tall stacks after treatment by means of
scrubbers and filters.

This report presents data on the environmental levels of radiocactiv-
ity for the Oak Ridge area and compares the data with established maximum
permissible ccncentrations. E

Air Monitoring

Atmospheric contamination by radicactive materials occurring in the
general environmment of East Tennessee is monitored by two systems of
monitoring stations. One system consists of nine stations which encircle
the plant area (Fig. 1) and provides data for evaluating the impact of all
Oak Ridge Operations on the immediate environment. A second system con-
sists of eight stations encircling the Oak Ridge area at distances of
from 12 to 75 miles (Fig. 2). This system provides data to aid in evalua-
ting local conditions and to assist in determining the spread or dis-
persal of contamination should a major incident occur. Sampling for
radioactive particulates is carried out by passing air continuously through
a filter paper. Airborne radioactive iodine is monitored in the immediate
environment of the plant area by passing air through a cartridge contain-
ing activated charcoal. Data collected are accumulated, tabulated, and
averaged in units of uCi/cc of air sampled.

MLlk Monitoring

Rew milk is monitored for 2T and ®°Sr by the collection and analysis
of samples from twelve sampling stations located within a radius of 50
miles of ORNL. Samples are collected weekly at each of eight stations
located on the fringe of the Oak Ridge area. Four stations, located more
remotely with respect to Oak Ridge Operations, are sampled at a rate of
one station each week. The purpose of the milk sampling progream is two-
fold: first, samples collected in the immediate vicinity of the Oak
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Ridge area provide data by which one may evaluate possible exposure to
the neighboring population resulting from waste releases from Oak Ridge
Operations; second, samples collected at the more remote stations provide
background data which are essential in establishing the proper index for
the evaluation of data obtained from local samples.

Water Monitoring

Large volume, low level liquid wastes originating at Oak Ridge
National Laboratory are discharged, after some preliminary treatment,
to the Tennessee River system by way of White Oak Creek and the Clinch
River. Liquid wastes originating at the Oak Ridge Gaseous Diffusion Plant
and the Y-12 Plant are discharged to Poplar Creek and thence to the Clinch
River. Releases are controlled so that resulting average concentrations
in the Clinch River comply with the maximum permissible levels for popu-
lation groups in uncontrolled areas as specified by AEC Manual, Chapter
0524. The concentration of radioactivity leaving White Oak Creek is
measured and concentration values for the Clinch River are calculated on
the basis of the dilution provided by the river.

Radicactive liquid wastes are sampled at a number of locations as
shown in Figs. 3 and 4. Samples are taken at a number of locations in
the Clinch River, beginning at a point above the entry of wastes into
the river and ending at Center's Ferry near Kingston, Tennessee. Stream
gauging operations are carried on continuously to obtain dilution factors
for calculating the probable concentrations of wastes in the river.

Samples are analyzed for the long-lived beta emitters, for uranium,
and for the transuranic alpha emitters.

Analyses are made of the effluent for the long-lived radionuclides
only, since cooling time and hold-up time in the waste effluent system are
such that short-lived radionuclides are normally not present. The con-
centrations of those isotopes present in significant amounts are determined
by analysis. A weighted average maximum permissible concentration for
water, (MPC)y, for the mixture of radionuclides is calculated on the basis
of the isotopic distribution using the MPC values of each isotope as
specified by AEC Manual, Chapter 0524.}! The average concentrations of
gross beta activity in the Clinch River are compared to the calculated
(MPC )y; values.

The concentration of uranium is compared with the specific (MPC)W,
value for uranium.

Gamma, Messurements

i

External gamma radiation levels are measured monthly at a number of
locations in the Oak Ridge area. Measurements are taken with a Geiger-
Miller tube at a distance of three feet above the ground, and the results
are tabulated in terms of mR/hr.

'ARC Manual, Chapter 0524, Appendix, Annex 1, Table II.
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Discussion of Data ‘

Data on the envirommental levels of radioactivity for the first half
of 1968 in the Oak Ridge and surrounding areas are presented in Table I
through Table IX.

The average air contamination level for gross beta activity, as
shown by the continucus air monitoring filter data, for both the immed-
iate and remote environs of the plants was 0.22% of the meximum per-
missible concentration applicable to uncontrolled areas (Table I).

The average air contamination levels for gross alpha activity, as
shown by the continuous air monitoring filter data, for the immediate
and remote environs of the plants were 0.10% and 0.06%, respectively,
of the (MPC)a for natural uranium for application to uncontrolled areas
(Table II).

The average concentration of '2'I in air in the immediate environs
of the plants was 0.0l x 10-'2 uCi/cc (Table ITI). This is approximately
0.01% of the maximum permissible concentration for application to un-
controlled areas.

The average concentrations of *3!T in raw milk in the immediate and
remote environs of the Oak Ridge area were 6.7 pCi/l and 5.0 pCi/l, re-
spectively (Table IV). These levels fall within the limits of FRC
Range I if one assumes the average inteke per individual to be 1 liter
of milk per day.

The average concentration of ®°Sr in raw milk in both the immediate
and remote environs of the controlled area was ~ 21 pCi/l. This level
falls near the lower limit of FRC Range II for transient rates of daily
intake of ®°Sr for application to the average of suitable samples of an
exposed population.

The calculated average concentration of radiocactivity in the Clinch
River at Mile 20.8, the point of entry of most of the wastes, and the
measured average concentration at Mile 4.5, near Kingston, Tennessee, were
2.10 x 10~® uCi/ml and 0.62 x 10-® uCi/ml, respectively. These values are
%.h%)and 0.70% of the weighted average maximum permissible concentrations :
MPC ) e A

The average concentration of transuranic alpha emitters in the Clinch
.River at Mile 20.8 was 0.23 x 10719 uCi/ml which is < 0.01% of the weighted
average (MPC)w value.

The average concentration of natural uranium materials in the Clinch
River, reflecting the effects of all Oak Ridge plants, was < 0.01% of the
(MEC );; for uranium. .




The average external gammae radiation measured in the town of Oak
Ridge and at the perimeter of the Oak Ridge area was 0.0l1 mR/hr, which

is approximately the same as the level measured in the early period prior
to Oak Ridge Operations.

Conclusion

Surveillance of the radiocactivity in the Oak Ridge environs indicated
that the major part of the radioactivity detected continues to be the
result of fallout from sources other than Oak Ridge Operations. While some
low level radiocactivity is being released to the enviromment from plant
operations, the resulting concentrations in both the atmosphere and surface
streams of the Oak Ridge environment are well below established maximum

permissible concentrations and intake guides for the neighboring popula-
tion.




TABLE T
CONTINUOUS AIR MONITORING DATA

Long-Lived Gross Beta Activity of
Particulates in Air

January - June, 1968

Station ) Number of Units of 10-'2 uCi/ce %
Location ) e
Number Samples Taken DT Average (MeC),,
Perimeter Stations
HP-31 Kerr Hollow Gate 26 3.4 0.37 2.1 0
HP-32 Midway Gate 26 5.1 0.45 2.9 0
HP-33 Gallaher Gate 26 3.2 0.51 1.8 0
HP-3k4 White Oak Dam 26 3.7 0.80 2.0 0
HP-35 Blair Gate 26 3.3 0.41 2.1 o]
HP-36 Turnpike Gate 1824 3.4 0.57 2.5 0
HP-37 Hickory Creek Bend 26 3.3 0.22 1.7 o]
HP-38 East of EGCR 26 3.9 0.76 2.4 o]
HP-39 Townsite 26 L.5 0.76 2.2 0
Average 3.8 0.5k 2.2 0
Remote Stations
HP-51 Norris Dam 26 3.5 0.58 2.4 0.24
HP-52 Loudoun Danm 26 3.6 0.2k 2.2 0.22
HP-53 Douglas Dam 26 3.3 0.60 2.1 0.21
HP-Sk4 Cherokee Dam 26 3.3 0.51 2.0 0:20
HP-55 - Watts Bar Dam 26 2.7 0.35 1.6 0:.16 -
HP-56 Great Falls Dam 26 -] 0.35 2.5 0:25
HP-ST Dale Hollow Dam 26 L.o 0.67 2.2 0722 .
. HP-58 Knoxville 25 3.8 0.56 2.5 0:25
Aversge 3.6 0.48 2.2 0.22

SMeximum weekly average concentration.

bMininmm weekly average concentration.

¢(mpec )g is taken to be 10-1° uCi/cc as specified in AEC Manual, Chapter 052’-.
Appendix, Annex 1, Table II. :

d

Semples collected on daily schedule beginning 5/7/62.
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TABIE IT
CONTINUOUS AIR MONITORING DATA

Long-Lived Gross Alpha Activity of
Particulates in Air

January - June, 1968

Station Location Number of Units of 10-*2 ,Ci/ce %

Cc

Number Samples Taken |, . =8 [vinimum® o erage (MPC ),

Perimeter Stations
HP-31 Kerr Hollow Gate 26 0.05 < 0.01 0.02 0.10
HP-32 Midway Gate 26 0.0T < 0.01 0.02 0.10
. HP-33 Gallsher Gate 26 0.0+ < 0.01 0.01 - 0.05
HP-34 White Oak Dam 26 0.0k < 0.01 0.01 0.05
HP-35 Blair Gate 26 0.05 < 0.01 0.02 0.10
HP-36 Turnpike Gate 1824 0.0k < 0.01 0.04 0.20
HP-37 Hickory Creek Bend 26 0.0k < 0.01 0.02 0.10
HP-38 East of EGCR 26 0.08 < 0.01 0.02 0.10
HP-39 Townsite 26 0.08 < 0.01 0.02 0.10
Average 0.05 < 0.01 0.02 0.10
Remote Stations

HP-51 Norris Dam 26 0.03 < 0.01 0.01 0.05
HP-52 Loudoun Dam 26 0.03 < 0.01 0.01 0.05
HP-S3 Douglas Dam 26 0.05 < 0.01 0.01 0.05
HP-S4 Cherokee Dam 26 0.03 < 0.01 0.01. 0.05
HP-55 - Watts Bar Dam 26 0.03 < 0.01 0.0L. 0.05
HP-56 Great Falls Dam 26 0.0k < 0.01  0.0L <05
HP-5T7 Dale Hollow Dam 26 0.08 < 0.01 0.02 0.10
. HP-58 Knoxville 25 0.05 < 0.01 0.02 0:10
Average 0.0k < 0.01 0.01 0:06

EMaximum weekly average concentration.
‘ bM:Lnimum weekly average concentration.

°(MPC), used is 20 x 10-*3 uCifcc, the MPC for natural wranium as specified
in AEC Manual, Chapter 0524, Appendix, Annex 1, Table II.

dSa.mp.‘!.es collected on daily schedule beginning 5/7/62.




TABLE IIT

CONCENTRATION OF “STT IN AIR
AS MEASURED BY THE PERIMETER ATR MONTTORING STATTONS

Januery - June, 1968

Units of 10-}2 uCi/cc b .
Number of Samples Meoci Minimm® | Average (MPC)g,

234 0.08 < 0.01 0.01 0.01

®Minimum detectable asmount of 3T is 20 d/m. At the average
sampling rate used, this corresponds to approximately 0.010 x 1
uCi/cc. In averaging, one-half of this value, 10 d4/m, is used for-
all samples showing a total amount of 23T less than 20 d/m.

0-18

P(MpC), is taken to be 1 x 10-1° uCi/cc as specified in AEC Menual,
Chepter 0524, Appendix, Annex 1, Table II.
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TABLE IV

CONCENTRATION OF “S'T TN RAW MIIK

January - June, 1968

pCi/1
Location
Meximum | Minimum® |Average
Immediate Environs 5k < 10 6.7
Remote Environs < 10 < 10 5.0

"Minimum detectable concentration of 3T is 10 pCi/l.
In averaging, one-half of this value, 5 pCi/l, was
used for all samples showing a concentration less
than 10 pCi/l.
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TABIE V

CONCENTRATION OF 2SR IN RAW MIIK

January - June, 1968

pCi/1
Location =
Maximum [Minimum™ | Average
Immediate Environs 50 5.0 21
Remote Environs 3k 1y 20

®Minimum detectable concentration of 2°Sr in milk is
2 pCi/l. TIn averaging, one-half of this value, 1 pCi/l,
was used for all samples showing a concentration less
than 2 pCi/l.




CAICUILATED AVERAGE CONCENTRATION OF RADIOACTIVITY
IN THE CLINCH RIVER AT MILE 20.8

January - June, 1967

14

TABLE VI

Units of 1077 uCi/ml

Number of % of (MPC)
W
Semples Taken Ma.ximuma Mi.n:'Lmum.b Average
182 1.0 0.01 0.21 1.4

SMaximum weekly average.

bM:lnimum weekly average.
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. m INTERNAL CORRESPONDENCE

[CAREIDE]

NUCLEAR DIVISION POST OFFICE BOX P, OAK RIDGE, TENNESSEE 37830

.v?

Dr. K. Z. Morgan January 22, 1969

To (Namse) Date
Division
Location . Qriginating Dept.
Answering leiter date
Copy fo Mr. R. J. Betts Subject News Release on Environmental
Mr. R. F. Hibbs Surveys
Mr. N. B. Schultz .
Health Physics File - RC
. Attached are data for the semiannual news release, as requested by AEC-ORO,

covering environmental surveys made by our plant forces at off-plant loca-
tions during the second half of calendar year 1968.

TR S e
R. G. Jorda\

NBS:hmt

At:tachment' .




ENVIRONMENTAL RADIOACTIVITY LEVELS
Oak Ridge Gaseous Diffusion Plant

July through December 1968

The results of sampling of our environs of the Oak Ridge Gaseous Diffusion
Plant during the second half of 1968 revealed that the amount of uranium in
the surface waterways is not significantly different from the normal back-
ground values established for this region.

Sampling of the surface waterways adjacent to the plant revealed no instance
where the uranium concentration exceeded the maximum permissible concentra-
tion specified for water (MPC ).* The average activity of natural uranium
materials in the Clinch River, reflecting the eéffects of all of the Oak Ridge
plants, was less than 0.1% of the MPC . Sampling data are shown in the
following table: v

Environmental Sampling - Local Streams

Units of 10“8 uCi/ce

. . Maximum Average
Location of Type of No. of -~ Plant Permissible - Percent
i %k .
Point Analysis Samples Experience Conc (MPCW) MPC +
Downstream Uranium 2 0.0 2000 <0.1 .
from. ORGDP Concentration )

* AEC Manual Chapter 0524, Annex 1, Table 2, "Concentrations in Air and

Water Above Natural Background." ) .
** Normal Sampling Frequency: Continuous, composited over one quarter. e
+ Maximum permissible concentrations for continuous exposure to the ’ T
- “general population.

Safety and Health Physics Department
Oak Ridge Gaseous Diffusion Plant A

January 22, 1969




‘ UNION UNION CARBIDE CORPORATION

CARBIDE NUCLEAR DIVISION
P. 0. BOX Y, OAK RIDGE, TENNESSEE 37830

March 20, 1969

U. S. Atomic Energy Commission
Post Office Box E
Oak Ridge, Tennessee

Attention:  Mr, S, R, Sapirie, Manager-
Oak Ridge Operations _

Gentlemen:

Dissemination to the Public of Data
on Environmental Levels of Radioactivity

As requested, we are enclosing forty copies of the report for the second half
of 1968 on Environmental Levels of Radioactivity for the Oak Ridge area.

Very truly yours,

C. .E. Larso
President

- CEL:HGM:dg
Enclosure

cc w/encl.: . Bruce (2)

. R

. M. Davis (10) "
F . Hibbs (5)

. L. Liverman

. G. MacPherson (2)

Z ., Morgan

. B. Schultz (2)




ENVIRONMENTAL LEVELS OF RADIOACTIVITY
FOR THE OAK RIDGE AREA

(Report for Period July - December, 1968)

Compiled by the

Health Physics and Safety Section

Health Physics Division
OAK RIDGE NATIONAL LABORATORY




Infroduction

Radioactive waste materials arising from the operation of atomic energy
installations at Oak Ridge are collected, treated, and disposed of according to
their physical states,

Solid wastes are buried in a Conasauga shale formation, This shale has a
marked ability to fix radioactive materials by an ion exchange mechanism,

Liquid wastes which contain long-lived fission products are confined in
storage tanks or are concentrated by evaporation and disposed of in deep wells,
Low level liquid wastes are discharged, after preliminary treatment, to surface
streams,

Air that may become contaminated by radioactive materials is exhausted
to the atmosphere from several tall stacks after treatment by means of scrubbers
and filters,

This report presents data on the environmental levels of radiocactivity for
the Ock Ridge area and compares the data with established maximum permissible
concentrations.

Air Monitoring

Atmospheric contamination by radioactive materials occurring in the general
environment of East Tennessee is monitored by two systems of monitoring stations,
One system consists of nine stations which encircle the plant area (Fig. 1) and pro-
vides data for evaluating the impact of all Oak Ridge Operations on the immediate
environment, A second system consists of eight stations encircling the Oak Ridge
area at distances of from 12 to 75 miles (Fig. 2). This system provides data to aid
in evaluating local conditions and to assist in determining the spread or dispersal
of contamination should a major incident occur, Sampling for radioactive particu~
lates is carried out by passing air continuously through a filter paper. Airborne-
radioactive iodine is monitored in the immediate environment of the plant area by
passing air through a cartridge containing activated charcoal, Data collected are
accumulated, tabulated, and averaged in units of pCi/cc of air sampled.

Milk Monitoring

Raw milk is monitored for >} and ®Sr by the collection and analysis of
samples from twelve sampling stations located within a radius of 50 miles of ORNL,
Samples are collected weekly at each of eight stations located on the fringe of the
Ock Ridge area. Four stations, located more remotely with respect to Oak Ridge
Operations, are sampled at a rate of one station each week., The purpose of the
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milk sampling program is two-fold: first, samples collected in the immediate vicinity
of the Oak Ridge area provide data by which one may evaluate possible exposure to
the neighboring population resulting from waste releases from Oak Ridge Operations;
second, samples collected at the more remote stations provide background data which
are essential in establishing the proper index for the evaluation of data obtained from
local samples,

Water Monitoring

Large volume, low level liquid wastes originating at Oak Ridge National
Laboratory are discharged, after some preliminary treatment, to the Tennessee River
system by way of White Oak Creek and the Clinch River, Liquid wastes originating
at the Oak Ridge Gaseous Diffusion Plant and the Y-12 Plant are discharged to
Poplar Creek and thence to the Clinch River, Releases are controlled so that result-
ing average concentrations in the Clinch River comply with the maximum permissible
leveis for population groups in uncontrolled areas as specified by AEC Manual,
Chapter 0524, The concentration of radioactivity leaving White Oak Creek is
measured and concentration values for the Clinch River are calculated on the basis
of the dilution provided by the river.

Radioactive liquid wastes are sampled at a number of locations as shown in
Figs. 3 and 4, Samples are taken at a number of locations in the Clinch River, be=-
ginning at a point above the entry of wastes into the river and ending at Center's
Ferry near Kingston, Tennessee. Stream gauging operations are carried on continu-
ously to obtain dilution factors for calculating the probable concentrations of wastes
in the.river, ‘

Samples are analyzed for the long-lived beta emitters, for uranium and for the
transuranic alpha emitters,

Analyses are made of the effluent for the long~lived radionuclides only,
since cooling time and hold~up time in the waste effluent system are-such that
short-lived radionuclides are normally not present. The concentrations of those:
isotopes present in significant amounts are determined by analysis. A weighted
average maximum permissible concentration for water, (MPC),,, for the mixture of -
radionuclides is calculated on the basis of the isotopic distribution using the MPC
values of each isotope as specified by AEC Manual, Chapter 0524.1 The average
concentrations of gross beta activity in the Clinch River are compared to the calcu-
lated (MPC)W values,

The concentration of uranium is compared with the specific (MPC),, value
for uranium, ‘

*AEC Manual, Chapter 0524, Appendix, Annex 1, Table II,
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Gamma Measurements '

External gamma radiation levels are measured monthly at a number of loca-
tions in the Oak Ridge area, Measurements are taken with a Geiger-Miller tube at
a distance of three feet above the ground, and the results are tabulated in terms of

mR/hr.,

Discussion of Data

Data on the environmental levels of radioactivity for the second half of 1968
in the Oak Ridge and surrounding areas are presented in Table | through Table IX.

The average air contamination level for gross beta activity, as shown by the
continuous air monitoring filter data, for both the immediate and remote environs of
the plants was 0,10% of the maximum permissible concentration applicable to un=-
controlled areas (Table 1),

The average air contamination levels for gross alpha activity, as shown by
the continuous air monitoring filter data, for the immediate and remote environs of
the plants were 0,10% and 0,05%, respectively, of the (MPC)q for natural uranium
. for application to uncontrolled areas (Table I1).

The average concentration of 2| in air in the immediate environs of the ‘
plants was 0,02 x 1072 uCi/cc (Table ill). This is approximately 0,02% of the

maximum permissible concentration for application to uncontrolled areas.

The average concentrations of 3 in raw milk in the immediate and remote
environs of the Oak Ridge area were 5.1 pCi/l and 5.0 pCi/I, respectively (Table 1V).
These levels fall within the limits of FRC Range | if one assumes the average intake
per individual to be 1 liter of milk per day,

The average concentrations of ®Sr in raw milk in the immediate and remote
environs of the controlled area were 19 pCi/l and 17 pCi/|, respectively, These
levels fall within the limits of FRC Range | for transient rates of daily intake of ®Sr
for application to the average of suitable samples of an exposed population,

The calculated average concentration of radioactivity in the Clinch River
at Mile 20.8, the point of entry of most of the wastes, and the measured average
concentration at Mile 4.5, near Kingston, Tennessee, were 0.33 x 10™® pCi/mi
and 0.78 x 1078 uCi/ml, respectively. These values are 0.31% and 0.34% of the
weighted average maximum permissible concentrations (MPC),,. The higher than
normal value reported for the average concentration of radicactivity at Mile 23,1,
Melton Hill Dam, was due primarily to ®Co,(Table VII). This contamination was
found in the river upstream from the ORNL waste outfall and was the result of a
source of contamination other than Oak Ridge Operations,




The average concentration of transuranic alpha emitters in the Clinch River
at Mile 20,8 was 0,01 x 107%° uCi/ml which is < 0.01% of the weighted average
(MPC),, value.

The average concentration of natural uranium materials in the Clinch River,
reflecting the effects of all Oak Ridge plants, was < 0.01% of the (MPC),,, for
uranium,

The average external gamma radiation measured in the town of Oak Ridge
and at the perimeter of the Oak Ridge area was 0,012 mR/hr, which is approximately
the same as the level measured in the early period prior to Oak Ridge Operations.

Conclusion
~orL Jsion

Surveillance of the radicactivity in the Oak Ridge environs indicated that
the radicactivity levels were not significantly different from other areas of East
Tennessee, Only very low level radicactivity is being released to the environment
from plant operations and the resulting concentrations in both the atmosphere and
surface streams of the Oak Ridge environment are well below established maximum
‘ permissible concentrations and intake guides for the neighboring population,

AN SN




TABLE |

CONTINUOUS AIR MONITORING DATA

Long-Lived Gross Beta Activity of

Particulates in Air

July - December, 1

9268

Station Location Number of Units of 107 uCi/cc % .
c
Number Somples Taken Maximum@[Minimum®P|Average (MPC)O
Perimeter Stations
HP-31 Kerr Hollow Gate 26 2.5 0.32 1.1 0.11
HP-32 Midway Gate 26 2.9 <0.01 1.6 0.16
HP-33 Gallaher Gate 26 2.2 0.28 0.89 0.09
HP-34 White Oak Dam 26 2.1 0.30 0.96 0.10
HP-35 Blair Gate 26 3.3 0.24 .1 0.11
36 Turnpike Gate 1519 2,6 0.30 1.2 0.1
v =37 Hickory Creek Bend 26 2.0 <0.01 0.73 0.0
HP-38 East of EGCR 26 2.4 0.54 1.1 o.nNn
HP-39 Townsite 26 1.6 <0.01 0.85 0.09
Average 2.4 0.17 1.0 0.10
Remote Stations
HP-51 Norris Dam 26 2.4 0.23 0.96 0.10
HP=-52 Loudoun Dam 25 2.6 0.27 1.1 0.1
HP-53 Douglas Dam 26 2.6 0.31 1.0 0.10
HP-54 Cherokee Dam 25 2.1 0.11 0.82 0.08
HP-55 Watts Bar Dam 25 2.4 0.12 0.97 0.10
HP-56 Great Falls Dam 26 2.7 0.22 1.1 0.11
HP-57 Dale Hollow fam 26 2.5 0.24 0.93 0.09
HP-58 " Knoxville 21 2.6 0.15 1.1 011
Average 2.5 0.21 0.99 0.10

ay, . .
Maximum weekly average concentration.

"wimum weekly average concentration.

C(MPC)'O is taken to be 10~ uCi/cc as specified in AEC Manual, Chapter 0524, Appendix, Annex 1,

Table |11,

dSc:lmples collected five days per week beginning 9/20/68.
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TABLE 11

CONTINUOUS AIR MONITORING DATA

Long-Lived Gross Alpha Activity of
Particulates in Air

July - December, 1948

Station Location Number of Units of 1072 uCi/cc %
Number Samples Taken MaximomTMinimomB]Averags (MPC), ¢
Perimeter Stations
HP-31 Kerr Hollow Gate 26 0.04 <0.01 0.02 0.10
HP-32 Midway Gate 26 : 0.05 - <0.01 0.02 0.10
HP-33 Gallaher Gate 26 0.04 < 0,01 0.02 0.10
HP-34 White Oak Dam 26 0.04 <0.01 0.01 0.05
@:-: Blair Gate 26 0.08 <001 0.0 0.10
Ho_36 Turnpike Gate 151d 0.11 <0.01 0,04 0.20
37 - Hickory Creek Bend 26 0.04 <0.01 0.02 0.10
HP-38 East of EGCR 26 0.02 <0.01 0.01 <0.01
HP-39 Townsite 26 0.04 < 0.01 0.02 0.10
Average 0.05 <0.,01 0.02 0.10
Remote Stations
HP-51 Norris Dam ' 26 0.02 <001 001 0.05
HP-52 Loudoun Dam 25 0.05 < 0,01 0.02 0.10
HP-53 Douglas Dam 26 0.04 <0.01 0.01 0.05
HP-54 Cherokee Dam 25 0.05 <0.01 0.01 0.05
HP-55 Watts Bar Dam 25 0.04 <001 0.0 0.05
HP-56 Great Falls Dam 26 0.03 < 0,01 0.01 0.05
HP-57 ~ Dale Hollow Dam 26 0.03 <0.01 0.01 0,05
HP-58 - Knoxville 21 0.14 <0.01 0.03 0.15
Average 0.05 <0.01 0.01 0.05

a,, . .
Maximum weekly average concentration,
. Minimum weekly average concentration.

TWMPC)q used is 20 x 1072 uCi/. cc, the MPC for natural uranium as specified in AEC Manual ,
Chapter 0524, Appendix, Annex 1, Table |1,

dScmples‘ collected five days per week beginning 9/20/68.




CONCENTRATION OF

11

TABLE {1

131

1IN AIR

AS MEASURED BY THE PERIMETER AIR MONITORING STATIONS

July -

December, 1968

Number of Samples

Units of 1072 pCi/cc

Maximum | MinimumS | Average

%
b
(MPC)O |

234 0.74

<0.01

0.02

9Minimum detectable amount of 3! is 20 d/m. At the average sampling rate
used, this corresponds to approximately 0.010 x 107 uCi/cc. In averaging,

one=half of this value, 10 d/m, is used for all samples showing a total amount

of Y less than 20 d/m.

l)(MF’C)C, is taken to be 1 x 10~1° uCi/cc as specified in AEC Manual, Chapter

0524, Appendix, Annex 1, Table il.

ey saesd
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TABLE tV

CONCENTRATION OF ]3]I IN RAW MILK

July - December, 1948

Location R pCi/l
Maximum | Minimum®@ | Average
Immediate Environs 15 <10 5.1
Remove Environs <10 <10 5.0

“Minimum detectable concentration of ** is 10 pCi/l, In averaging, one~

half of this value, 5 pCi/l, was used for all samples showing a concentration
less than 10 pCi/l.
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TABLE V

CONCENTRATION OF 05R IN RAW MILK

July - December, 1968

Location PCV l
Maximum | Minimum® |  Average
Immediate Environs 38 : 9.0 19
Remote Environs ‘ 23 12 17

“Minimum detectable concentration of °5r in milk is 2 pCi/l. In averaging,
one-half of this value, 1 pCi/l, was used for all samples showing a concentration

less than 2 pCi/I.

P . .




TABLE VI

CALCULATED AVERAGE CONCENTRATION OF RADIOACTIVITY
IN THE CLINCH RIVER AT MILE 20.8

July - December, 1948

Number of Units of 107 uCi/ml

O,
‘ Samples Taken % of (MPC),,

Maximum? | Minimum® | Average

181 0.18 0.008 0.033 0.31

a,, .
Maximum weekly average,

Minimum weekly average,
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INTERNAL CORRESPONDENCE

@

CARBIDE

NUCLEAR DIVISION POST OFFICE BOX P, OAK RIDGE, TENNESSEE 37830
,:"

To (Name)  _.Te =, L. 0¥23n Date July 11, 1789

Division

Location Originating Dept.

Answering letter date

Copy o 4B Le Je Sogta ‘ Subject “ews faleass on Znvironmeatal
Te e Za Sechultz survays
aBe e He VaARBsCIru: ‘/

4]

-a@altl: Fhysice cile -

Attacued sre data for the semismnusl news relcass, is regquestad by ARC-ORO,
covering aauvironmental surveys made by our plant forces at off-plaat lese~
tions during tha first :alf ci calendar year 1269.

SO

ABS:ah

Attachment -
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Huere the uranium coucestration sxXesgedaed [is uaximm rermtiasidle concentra-
cion upeeiffad for anar (T2 J.%  Jhe averuse zctivity of unaturel uranium
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‘ " UNION UNION CARBIDE CORPORATION
CARBIDE NUCLEAR DIVISION

P.0.BOX Y, OAK RIDGE, TENNESSEE 37830

September 1],1969

U.S. Atomic Energy Commission
Post Office Box E
Oadk Ridge, Tennessee 37830

Attention:  Mr, S. R. Sapirie, Manager
Oak Ridge Operations

Gentlemen:

Dissemination to the Public of Data
‘ on Environmental Levels of Radiocactivity

As requested, we are enclosing forty copies of the report for the first half of 1969
on Environmental Levels of Radioactivity for the Oak Ridge Area.

Very truly
[}
J F. Hibbs
President
RFH:HGM:dg
Enclqsure
ccw/encl.: F.R. Bruce (2)
D. M. Davis (10)
J.L. Liverman
H. G. MacPherson (2)
K. Z. Morgan

N. B. Schultz (2)~

P . R. Vanstrum (5)
. Laboratory Records ~ ORNL (2)




ENVIRONMENTAL LEVELS OF RADIOACTIVITY
FOR THE OAK RIDGE AREA

(Report for Period J‘anuary - June, 1969)
Compiled by the

Health Physics and Safety Section

Health Physics Division

OAK RIDGE NATIONAL LABORATORY




Introduction

Radioactive waste materials arising from the operation of atomic energy
installations at Oak Ridge are collected, treafed, and disposed of according to
their physical states.

Solid wastes are buried in a Conasauga shale formation. This shale has a
marked ability to fix radioactive materials by an ion exchange mechanism.

Liquid wastes which contain long=lived fission products are confined in
storage tanks or are concentrated by evaporation and disposed of in deep wells by
the hydrofracture technique. Low level liquid wastes are discharged, after pre~
liminary treatment, to surface streams,

Air that may become contaminated by radioactive materials is exhausted
to the atmosphere from several tall stacks after treatment by means of scrubbers
and filters.

This report presents data on the environmental levels of radioactivity for
the Oak Ridge area and compares the data with established maximum permissible
concentrations,

Air Monitoring

Atmospheric contamination by radioactive materials occurring in the general
environment of East Tennessee :: monitored by two systems of monitoring stations,
One system consists of nine stations which encircle the plant area (Fig. 1) and pro-
vides data for evaluating the impact of all Oak Ridge Operations on the immediate
environment. A second system consists of eight stations encircling the Oak Ridge
area at distances of from 12 to 75 miles (Fig. 2). This system provides data to aid
in evaluating local conditions and to assist in determining the spread or dispersal
of contamination should a major incident occur, Sampling for radioactive particu=
lates is carried out by passing air continuously through a filter paper. Airborne
radioactive iodine is monitored in the immediate environment of the plant area by
passing air through a cartridge containing activated charcoal. Data collected are
accumulated, tabulated, and averaged in units of pCi/cc of air sampled.

Milk Monitoring

Raw milk is monitored for 31| and 2°Sr by the collection and analysis of
samples from twelve sampling stations located within a radius of 50 miles of ORNL.
Samples are collected weekly at each of eight stations located on the fringe of the
Odk Ridge area. Four stations, located more remotely with respect to Oak Ridge
Operations, are sampled at a rate of one station each week. The purpose of the
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milk sampling program is two-fold: first, samples collected in the immediate vicinity
of the Oak Ridge area provide data by which one may evaluate possible exposure to
the neighboring population resulting from waste releases from Oak Ridge Operations;
second, samples collected at the more remote stations provide background data which
are essential in establishing the proper index for the evaluation of data obtained from
local samples,

Water Monitoring

Large volume, low level liquid wastes originating at Oak Ridge National
Laboratory are discharged, after some preliminary treatment, to the Tennessee River
system by way of White Oak Creek and the Clinch River. Liquid wastes originating
at the Oak Ridge Gaseous Diffusion Plant and the Y-12 Plant are discharged to
Poplar Creek and thence to the Clinch River. Releases are controlled so that result-
ing average concentrations in the Clinch River comply with the maximum permissible
levels for population groups in uncontrolled areas as specified by AEC Manual,
Chapter 0524, The concentration of radioactivity leaving White Oak Creek is
measured and concentration values for the Clinch River are calculated on the basis
of the dilution provided by the river.

Radioactive liquid wastes are sampled at a number of locations as shown in
Figs. 3 and 4, Samples are taken at a number of locations in the Clinch River, be-
ginning at a point above the entry of wastes into the river and ending at Center's
Ferry near Kingston, Tennessee. Stream gauging operations are carried on continu-
ously fo obtain dilution factors for calculating the probable concentrations of wastes
in the river,

Samples are analyzed for the long-lived beta emitters, for uranium, and for
the transuranic alpha emitters.

Analyses are made of the effluent for the long=lived radionuclides only,
since cooling time and hold-up time in the waste effluent system are such that
short-lived radionuclides are normally not present. The concentrations of those
isofopes present in significant amounts are determined by analysis. The concentra-
tion of each isotope is compared with its respective MPC value as specified by
AEC Manual, Chapter 0524, and the resulting fractions summed to arrive at the-
% (MPQ),, in the Clinch River.

The concentration of uranium is compared with the specific (MPC),, value
for uranium,

'AEC Manual, Chapter 0524, Appendix, Annex 1, Table II.




¢ 9By .
SNOILYDOT ONITAWYS ¥3ivm

g_.—v<._vm @Z:&g mu.P<;l‘ wite PMSINELL

= ..l}vulblll e

P

It2 W49 w

Wva TIH NOL13W -~ S
S e .

NOLVLS™:

ONINOLINOW

V0 SV0_311HM )

It FIWITHO)
S110 WEOMED Ditvw

\ mx&.z- H3IVM .
=Y ‘G2 A

” A;d.u//rm

mr. 7, . vl WHD
ez )

Y9I1Z2-99 IMA-INYO




ORNL-DWG. 66-1810

ENVIRONMENTAL SAMPLING
OAK RIDGE GASEOUS DIFFUSION PLANT
M

EAST FORK

@ SAMPLE POINTS

pOPLAR CREEX

\
\
\
\

S DIFFUSION PLANT

| i
|oak RIDGE GAsEd
@ \
\

Figure 4




Gamma Measurements

External gamma radiation levels are measured monthly at a number of loca-
tions in the Oak Ridge area. Measurements are taken with a Geiger-Mller tube at
a distance of three feet above the ground, and the results are tabulated in terms of

mR/hr.,

Discussion of Data

Data on the environmental levels of radioactivity for the first half of 1969
in the Oak Ridge and surrounding areas are presented in Table | through Table IX.

The average air contamination level for gross beta activity, as shown by the
continuous air monitoring filter data, for both the immediate and remote environs of
the plants was 0.16% of the maximum permissible concentration applicable to un-
controlled areas (Table 1),

The average air contamination levels for gross alpha activity, as shown by
the continuous air monitoring filter data, for the immediate and remote environs of
the plants were 0.10% and 0.05%, respectively, of the (MPC), for natural uranium
for application to uncontrolled areas (Table II).

The average concentration of 221! in air in the immediate environs of the
plants was 0.02 x 1072 ,Ci/cc (Table H1). This is approximately 0.02% of the
maximum permissible concentration for application to uncontrolled areas.

The average concentrations of 2221 in raw milk in the immediate and remote
environs of the Oak Ridge area were both less than 10 pCi/l (Table V). These
levels fall within the limits of FRC Range | if one assumes the average intake per
individual to be 1 liter of mitk per day.

The average concentrations of °°Sr in raw milk in the immediate and remote
environs of the controlled area were 21 pCi/l and 17 pCi/|, respectively. The:
average for the immediate environs, 21 pCi/l, falls near the lower limit of FRC’
Range 11 and the value for the remote environs, 17 pCi/I, falls within the limits of
FRC Range | for transient rates of daily intake of °°Sr for application to the average
" of suitable samples of an exposed population,

The calculated average concentration of radioactivity in the Clinch River at
Mile 20.8, the point of entry of most of the wastes, and the measured average con-
centration at Mile 4,5, near Kingston, Tennessee, were 0.65 x 107 pCi/ml.and
1.2x 107™® pCi/ml, respectively, These values represent 0.49% and 0.52% of the-
(MPC),, for application to uncontrolled areas, The higher than normal concentra-
tion of €°Co measured at Mile 23.1 (Table V1) above the ORNL waste outfall was
the result of a source of contamination other than Oak Ridge Operations.




The average concentration of transuranic alpha emitters in the Clinch River
at Mile 20.8 was 0.11 x 1072° uCi/ml which is ~ 0.01% of the (MPC),,, value for

water containing a mixture of unknown radionuclides.

The average concentration of natural uranium materials in the Clinch River,
reflecting the effects of all Oak Ridge plants, was < 0.01% of the (MPC),,, for
uranium,

The average external gamma radiation measured in the town of Oak Ridge
and at the perimeter of the Oak Ridge area was 0.013 mR/hr, which is approximately
the same as the level measured in the early period prior to Oak Ridge Operations,

Conclusion

Surveillance of the radioactivity in the Oak Ridge environs indicated that
the radioactivity levels were not significantly different from other areas of East
Tennessee, Only very low level radioactivity is being released to the environment
from plant operations and the resulting’ concentrations in both the atmosphere and
surface streams of the Oak Ridge environment are well below established maximum
permissible concentrations and intake guides for the neighboring population,

2(MPC),, is taken to be 1 x 10~7 uCi/ml as specified by AEC Manual, Chapter 0524,
Appendix, Annex 1, Table II.




TABLE |
CONTINUOQUS AIR MONITORING DATA
Long-Lived Gross Beta Activity of

Particulates in Air

January ~ June, 1969

Station Locatio Number of Units of 10722 uCi/cc %
Number n Samples Taken (MPC)QC

Maximum [ MinimumP] Average

Perimeter Stations

HP-31 Kerr Hollow Gate 26 3.8 0.1 1.5 0.15
HP-32 Midway Gate 26 : 4,7 0.29 1.8 0.18
HP-33 Galldher Gate 26 } 3.1 < 0,01 1.3 0.13
HP-34 White Oak Dam 26 5.9 0.19 1.6 0.16
HP-35 Blair Gate 26 4,5 0.47 1.6 0.16
'P-36 Turnpike Gate 127d 4.1 0.51 1.8 0.

AP-37 Hickory Creek Bend 26 3.6 0.17 1.4 0.1

HP-38 East of EGCR 26 4.3 0.39 1.7 0.17
HP-39 Townsite 26 4,9 0.27 1.8 0.18
Average 4.3 0.27 1.6 0.16

Remote Stations

HP=-51 Norris Dam 26 3.6 0.52 1.6 0.16
HP=-52 Loudoun Dam 26 4.4 0.35 1.6 0.16
HP-53 Douglas Dam 26 4.5 0.41 1.6 0.16
HP-54 Cherokee Dam 25 3.5 0.24 1.4 0,14
HP-55 Watts Bar Dam 26 4.4 0.03 1.4 014
HP-56 Great Falls Dam 26 4.5 0.29 1.6 0:16
HP-57 Dale Hollow Dam 26 4.3 0.03 1.6 016
HP-58 . "~ Knoxville 25 4.4 0.42 1.8 018
Average 4.2 0.29 1.6 0716

a o .
Maximum weekly average concentration,

Minimum weekly average concentration.

(MPC), is taken to be 10°*° uCi/cc as specified in AEC Manual, Chapter 0524, Appendix, Annex l‘
Table 11,

dSc:mples collected five days per week beginning 9/20/68.
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TABLE i
CONTINUOUS AIR MONITORING DATA

Long-Lived Gross Alpha Activity of
Particulates in Air

January - June, 1969

Station Location Number of Units of 10712 .Ci/cc %
Number Samples Taken Maximoma ]Minimumbl Averags (MPC),€
Perimeter Stations
HP-31 Kerr Hollow Gate 26 0.05 < 0,01 0,02 0.10
HP-32 Midway Gate 26 0.07 < 0,01 0,02 0,10
HP-33 Gallaher Gate 26 - 0.04 < 0.01 0.01 0.05
HP-34 White Oak Dam 26 0.02 < 0,01 0.01 0.05 -
. HP-35 Blair Gate 26 0.07 < 0,01 0.02 0.10
“'P=36 Turnpike Gate 1274 0.08 < 0,01 0.03 0.15
P=37 Hickory Creek Bend 26 0.05 <0.01 0.01 0.05
HP-38 East of EGCR 26 0.02 < 0,01 0.01 0.05
HP-39 Townsite 26 0,03 <0.01 0.02 0.10
Average 0.05 < 0.01 0.02 0.10
Remote Stations
HP-51 Norris Dam 26 0.04 < 0,01 0,01 0.05
HP-52 Loudoun Dam 26 0.04 < 0,01 0,01 0.05
HP-53 Douglas Dam 26 0.02 <0.01 0.01 0.05
HP-54 Cherokee Dam 25 0.08 < 0,01 0.01 0.05
HP=55 Watts Bar Dam 26 0.06 < 0,01 0.01 0,05
HP-56 Great Falls Dam 26 0.02 < 0,01 0.01 0.05
HP-57 . Dale Hollow Dam 26 0.02 <0.01 0.01 0.05
HP-58 " - Khoxville 25 0,05 < 0,01 0.02 0.10
Average | 0.04 <001 0,01 0.05

“Maximum weekly average concentration,
b * . -
‘ Minimum weekly average concentration,

MPC), used is 20 x 1022 uCi/cc, the MPC for natural uranium as specified in AEC Manual, Chapter 052<
Appendix, Annex 1, Table II.

dSamples collected five days per week beginning 9/20/48.
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TABLE 111
CONCENTRATION OF 211 IN AIR
AS MEASURED BY THE PERIMETER AIR MONITORING STATIONS

January - June, 1969

. 12 . .
Number of Samples Units of 1072 uCi/ce (M:‘AC) b
Maximum | Minimuma | Average a
234 0.49 <0.01 0,02 0.02

IMinimum detectable amount of 221 is 20 d/m. At the average sampling rate
used, this corresponds to approximately 0,010 x 107*2 uCi/cc. In averaging,
one-half of this value, 10 d/m, is used for all samples showing a total amount
of 2211 less than 20 d/m,

b(MPC)o is taken to be 1 x 1071° uCi/cc as specified in AEC Manual, Chapter
0524, Appendix, Annex 1, Table il.
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TABLE 1V

CONCENTRATION OF "3 IN RAW MILK

January - June, 1969

Location - pCi/l
‘ Maximum |  Minimum@ |  Average
Immediate Environs 25 <10 <10
Remote Environs <10 <10 <10

“Minimum detectable concentration of 1211 is 10 pCi/l.




TABLE V

CONCENTRATION OF_9OSR IN RAW MILK

January - June, 1969

Location PCV l
Maximum | Minimum® | Average
Immediate Environs 47 ” 7.0 21
Remote Environs 22 10 17

“Minimum detectable concentration of ®Sr in milk is 2 pCi/l. In averaging,
one-half of this value, 1 pCi/l, was used for all samples showing a concentration
less than 2 pCi/I.
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TABLE Vi

CALCULATED AVERAGE CONCENTRATION OF RADIOACTIVITY
IN THE CLINCH RIVER AT MILE 20.8

January - June, 1969

Number of Units of 1077 uCi/ml
‘ Samples Taken

% of (MPC)W~
Maximumd T Minimum® | Average A

184 0.35 0.009 0.065 0.49

a .
Maximum weekly average.

Minimum weekly average,
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UNION INTERNAL CORRESPONDENCE

:CARBIDE

NUCLEAR DIVISION POST OFFICE BOX P, OAK RIDGE, TENNESSEE 37830
To (Name) DPe ine e .‘intgau Date January 13, 1970

Division

Location Originating Dept.

Answering letter date

Copy fo Mr. R. J. Batts Subject Jews Eslease on Iavironmental
Mre id. 3. Schultz Surveys
dr. 7. R. Vamstrum /

dealth Physiecs File - RC

Attached are data for the semiannual news release, as roquested by AZC~ORO,
covering environmental survays made by our plsnt forces at off-plant loce-
tions during the second half of calendar year 1969.

A N
R. G. Jotﬁn%_

At_tachmat
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sak fidye vaseous Diffusion Flent

July through December 1369

ihae results of samplin; of our eavircns of the Gak idpe Gaseous Diffusion
“last Juring tae second walf of 1TS9 raveaied that tue noount of uranium in

the suriace waterways is not signifiicantly ¢iffarenc irom the normal Lacr-
sround values wzstablished fcr this ragion.

sampling of tua gsurface waterways adjacent Zo the »lant ravvealed no inscance
nere the uranium concentration zxiceeded the naxinum vermissible concentra-
tion speecified for water (#2C }.® Ihe cverage regivity of natural uranium
ssteriais ia tha Clinc: Fiver, raileeting the eifects of all of tha vak Ridge
:lants, was less toan 2.19 of tie PC . Sampling cata are suown in the

i X 44

Jollowing table:

‘avironzental Sampiing - Local Utreams

Uaits of 10~ mcilee

Haximms Averags
- Termisgible Tercent
Location of Typa of do. of ?laat Conc. (3TC ) PC +
.. - - W W
Point Jnalysis Samples®® Liperience
Dosmstreac Uranium 2 3.0 2000 <0.1 ‘
from JRGD? Concentraticn

* ANC Manual Chapter (524, snnex 1. Iable 2, “'concentrations in Air and
Water Above Hatural Zackgroumd.”

#® ijormal Sampling Frequency: Comtinuous, composited ovar ona quarter.

+ Maximm permissible concentrations for continuous axposure to the
gensral population.

safety, dealth Fhysics, and
Industrial lygiene Departzents

January 13, 1970
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‘ UNION UNION CARBIDE CORPORATION
CARBIDE NUCLEAR DIVISION
P. 0. BOX Y, OAK RIDGE, TENNESSEE 37830
March 24, 1970
U. S. Atomic Energy Commission
Post Office Box E
Oak Ridge, Tennessee 37830
Attention:  Mr, S, R, Sapirie, Manager
Oak Ridge Operations
Gentlemen:
Dissemination to the Public of Data
. on Environmental Levels of Radioactivity
As requested, we are enclosing forty copies of the report for the second half of
1969 on Environmental Levels of Radioactivity for the Oak Ridge Area.
ly yobrs
i
3 X. F. Hibbs
N/ President
o)
Z RFH:HGM:dg
s
V
§ EnC|psures This document has been approved for releass
S ’ to ic by: —
i ce w/encl.: F.R. Bruce (2) _ : ‘_le//i/ﬂ\
'é D. M. Davis (10) Technical lnifm’ ion Officer
S J. L. Liverman Ock: Ridge
= H. G. MacPherson (2)
© K. Z. Morgan
e A B . Schuitz (2) \
P. R . Vanstrum (5) Ouk Ridge K25 St
‘ Laboratory Records = ORNL (2) Oak Ridge, Tcancmee STEN-7314

managed by-
MARTIN MARIETTA ENERGY SYSTEMS, INC.
for the US. DEPARTMENT OF ENERGY
under Coatract DE-ACUS-S40R21400




ENVIRONMENTAL LEVELS OF RADICACTIVITY

FOR THE OAK RIDGE AREA
(Report for Period July - December, 1969)
Compiled by the

Health Physics and Safety Section

Health Physics Division

OAK RIDGE NATIONAL LABORATORY




Introduction ‘

Radioactive waste materials orising from the operation of atomic energy
installations af Oak Ridge are collected, treated, and disposed of according to
their physical states.

Solid wastes are buried in a Conasauga shale formation, This shale has a
marked ability to fix radicactive materials by an ion exchange mechanism,

Liquid wastes which contain long-lived fission products are confined in
storage tanks or are concentrated by evaporation and disposed of in deep wells by
the hydrofracture technique. Low level liquid wastes are discharged, after pre=-
liminary treatment to surface streams,

Air that may become contaminated by radioactive materials is exhausted
to the atmosphere from several tall stacks after treatment by means of scrubbers
and filters,

This report presents data on the environmental levels of radioactivity for
the Oak Ridge area and compares the data with established maximum permissible
concentrations,

Air Monitoring

Atmospheric contamination by radicactive materials occurring in the general
environment of East Tennessee is monitored by two systems of monitoring stations,
One system consists of nine stations which encircle the plant area (Fig. 1) and pro-
vides data for evaluating the impact of all Oak Ridge Operations on the immediate
environment, A second system consists of eight stations encircling the Oak Ridge
area at distances of from 12 to 75 miles (Fig. 2). This system provides data to aid
in evaluating local conditions and to assist in determining the spread or dispersal
of contamination should a major incident occur. Sampling for radiocactive particu-
lates is carried out by passing air continuously through a filter paper. Airborne
radioactive iodine is monitored in the immediate environment of the plant area by
passing air through a cartridge containing activated charcoal. Data collected are
accumulated, tabulated, and averaged in units of pCi/cc of air sampled.,

Milk Monitoring

Raw milk is monitored for ***| and ®“3r by the collection and analysis of
samples from twelve sampling stations located within a radius of 50 miles of ORNL,
Samples are collected weekly at each of eight stations located on the fringe of the
Oak Ridge area. Four stations, located more remotely with respect to Oak Ridge
Operations, are sampled at a rate of one station each week. The purpose of the
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milk sampling program is two-fold: first, samples collectedin the immediate vicinity
of the Oak Ridge area provide data by which one may evaluate possible exposure to
the neighboring population resulting from waste releases from Oak Ridge Operations;
second, samples collected at the more remote stations provide background data which
are essential in establishing the proper index for the evaluation of data obtajned from
local samples,

Water Monitoring

Large volume, low level liquid wastes originating at Oak Ridge National
Laboratory are discharged, after some preliminary treatment, to the Tennessee River
system by way of White Oak Creek and the Clinch River. Liquid wastes originating
at the Oak Ridge Gaseous Diffusion Plant and the Y-12 Plant are discharged to
Poplar Creek and thence to the Clinch River, Releases are controlled so that result-
ing average concentrations in the Clinch River comply with the maximum permissible
leveis for population groups in uncontrolled areas as specified by AEC Manual,.
Chapter 0524, The concentration of radioactivity leaving White Oak Creek is
measured and concentration values for the Clinch River are calculated on the basis
of the dilution provided by the river,

Radioactive liquid wastes are sampled at a number of locations as shown in
Figs. 3 and 4, Samples are taken at a number of locations in the Clinch River, be~
ginning at a point above the entry of wastes into the river and ending at Center's
Ferry near Kingston, Tennessee. -Stream gauging operations are carried on continu-
ously to obtain dilution factors for calculating the probable concentrations of wastes
in the river,

Samples are analyzed for the long-lived beta emitters, for uranium, and for
the transuraric alpha emiiters, '

The concentrations of those isotopes present in significant amounts are
determined by analysis, The concentration of each isotope is compared with its re-
spective MPC value as specified by AEC Manual, Chapter 0524, and the resulting
fractions summed to arrive at the % (MPC),, in the Clinch River.

The concentration of uranium is compared with the specific (MPC),, value
for uranium,

' AEC Manual, Chapter 0524, Appendix, Annex 1, Table II.
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ORNL~-DWG. 66-1810

ENVIRONMENTAL SAMPLING

QAK RIDGE GASEOUS DIFFUSION PLANT
M

@ SAMPLE POINTS
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\
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|oax RIDGE GASEQUE DIFFUSION PLANT

Figure 4
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Gamma Measurements .

External gamma radiation levels are measured monthly at a number of loca-
tions in the Oak Ridge area,” Measurements are taken with a Geiger-Muller tube at
a distance of three feet above the ground, and the results are tabulated in terms of

mR/hr.

Discussion of Data

Data on the environmental levels of radioactivity for the second half of 1969
in the Oak Ridge and surrounding areas are presented in Table i through Table VIIl.

The average air contamination level for gross beta activity, as shown by the
continuous air moniteoring filter data, for both the immediate and remote environs of
the plants was 0.16% of the maximum permissible concentration applicable to un-
controlled areas (Table 1),

The average air contamination levels for gross alpha activity, as shown by
the continuous air moniicring filter data, for the immediate and remote environs of
the plants were 0.10% and 0.05%, respectively, of the (MPC), for natural uranium
for application to uncontrolled areas (Table I1), .

The average concentration of *3*1 in air in the immediate environs of the
plants was 0,01 x 102 pCi/cc (Table 111). This is approximately 0.01% of the
maximum permissible concentration for application to uncontrolled areas.

The average concentrations of ***1 in raw milk in the immediate and remote
environs of the Oak Ridge area were both less than 10 pCi/l (Table 1V). These
levels fall within the limits of FRC Range | if one assumes the average intake per
individual to be 1 liter of milk per day.

The average concentration of ®9¢r in raw milk in both the immediate and
remote environs of the controlled area was 15 pCi/| (Table V). The averages fall
within the limits of FRC Range | for transient rates of daily intake of °°Sr for
application to the average of suitable samples of an exposed population.

The percent maximum permissible concentrations of radioactivity in the-
Clinch River at Mile 20.8, the point of entry of most of the wastes, and at Mile 4.5,
near Kingston, Tennessee, were 0,39% and 0.25%, respectively, of the (MPC),, .
for application to uncontrolled areas. The higher than normal concentration of
89 measured at Mile 23.1 (Table V1) above the ORNL waste outfall was the
result of a source of contamination other than Oak Ridge Operations.




The average concentration of transuranic alpha emitters in the Clinch River
at Mile 20.8 was 1.4 x 10~ pCi/ml which is 0.14% of the (MPC),, value for

water containing a mixture of unknown radionuclides,®

The average concentration of natural uranium materials in the Clinch River
reflecting the effects of all Oak Ridge plants, was < 0.1% of the (MPC),, for uranium
(Table VII).

The average external gamma radiation measured in the town of Oak Ridge
and at the perimeter of the Oak Ridge area was 0.012 mR/hr (Table VIIl), which is
approximately the same as the level measured in the early period prior to Oak
Ridge Operations,

Conclusion

Surveillance of the radiocactivity in the Oak Ridge environs indicated that
the radioactivity levels were not significantly different from other areas of East
Tennessee. Only very low level radioactivity is being released to the environment
from plant operations and the resulting concentrations in both the atmosphere and.
surface streams of the Oak Ridge environment are well below established maximum
permissible concentrations and intake guides for the neighboring population,

2(MPC),, is taken to be 1 x 1077 uCi/ml as specified by AEC Manual, Chapter 0524,
Appendix, Annex 1, Table iI.




TABLE |

CONTINUOUS AIR MONITORING DATA

Long-Lived Gross Beta Activity of

Particulates in Air

July - December, 1969

Station Location Number of Units of 1072 pCi/cc %
Number Samples Taken Maximum¥| Minimumb] Average| (MPC)y©
Perimeter Stations
HP-31 Kerr Hollow Gate 25 4.3 0.32 1.6 0.16
HP-32 Midway Gate 26 5.3 0.25 1.9 0.19
HP-33 Gallaher Gate 26 3.5 < 0.01 1.2 0.12
HP-34 White Oak Dam 26 4.3 0.38 1.4 0.14
HP-35 Blair Gate 26 4.4 0.42 1.6 0.
HP-36 Turnpike Gate 119d 4.3 0.19 1.8
HP-37 Hickory Creek Bend 26 3.9 0.07 1.6 0.16
HP-38 East of EGCR 26 4.3 0.35 1.6 0.16
HP-39 Townsite 26 57 0.40 1.9 0.19
Average 4.4 0.27 1.6 - 0,16
Remote Stations
HP-51 Norris Dam 26 4,2 0.47 1.6 016
HP-52 Loudoun Dam 25 5.0 0.35 .77 0.17
HP-53 Douglas Dam 26 4.9 0.08 1.6 016
HP-54 Cherokee Dam 25 4,2 0.35 1.5 . 015
HP-55 Watts-Bar Dam 25 3.2 0.13 - 1.1 011
HP-56 Great Falls Dam 26 5.5 0.21 1.77 07
HP-57  Dale Hollow Dam 26 4.6 0.38 1.6 016
HP-58 =~ Knoxville 23 4,9 0.30 1.9 09
Average 4,6 0.28 1.6 016

a . .
Maximum weekly average concentration,

Minimum weekly average concentration.

C(MPC)G is taken to be 10™*° uCi/cc as specified in AEC Manual, Chapter 0524, Appendix, Annex‘
Table il.

dSamples collected five days per week beginning 9/20/68.
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TABLE 1!
CONTINUOUS AIR MONITORING DATA

Long-Lived Gross Alpha Activity of
Particulates in Air

July - December, 1969

Station Location Number of Units of 10~*% ,Ci/cc %
Number Samples Taken Miaximoma] Momob TAverags (MPC),
Perimeter Stations
HP-31 Kerr Hollow Gate 25 0.06 < 0,01 0.02 0.10
HP-32 Midway Gate 26 - 0.08 <0.01 0.02 0.10
HP-33 Gallaher Gate 26 . 0.05 < 0,01 0.02 0.10
HP-34 White Oak Dam 26 0.03 < 0,01 0.01 0.05
‘ HP-35 Blair Gate 26 0.08 < 0,01 0.02 0.10
HP-36  Turnpike Gate 119d 0.25 <0,01 0.05 0,25
HP-37  Hickory Creek Bend 26 0.05 < 0,01 0.02 0.10
HP-38 East of EGCR 26 0.03 < 0,01 0.01 0.05
HP-39 Townsite 26 0.08 < 0,01 0.02 0.10
Average 0.08 < 0,01 0,02 0.10
Remote Stations .

HP-51 Norris Dam 26 0.03 < 0,01 0.01 0.05
HP-52 Loudoun Dam 25 0.05 < 0,01 0.02 0.10
HP-53 Douglas Dam 26 0.04 < 0,01 0.01 0.05
HP-54 Cherokee Dam 25 0.04 < 0,01 0.01 0.05
HP-55 Watts Bar Dam 25 0.03 < 0,01 0.01 0.05
HP-56 Great Falls Dam 26 0.04 <0.01 0.01 0.05
HP-57  Dale Hollow Dam 26 0.04 < 0,01 0.01 0.05
HP-58 - Knoxville 24 0.06 < 0,01 0.02. 0310
Average 0.04 <001 0.01 0.05

Ay, . .
Maximum weekly average concentration, '

Minimum weekly average concentration.

. (MPC)q used is 20 x 10~13 uCi/ce, the MPC for natural uranium as specified in AEC Manual, Chapter 0
Appendix, Annex 1, Table il.
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TABLE 11l
CONCENTRATION OF ]311 IN AIR
AS MEASURED BY THE PERIMETER AIR MONITORING STATIONS

July - December, 1969

. -12 s
Number of Samples Units of 107 uCi/cc (MZ;:) b ‘
Maximum | Minimumd | Average a.
233 0.15 < 0,01 0.01 0.01

A\ inimum detectable amount of 2311 is 20 d/m. At the average sampling rate..
used, this corresponds to approximately 0,010 x 10722 uCi/cc. In averaging,
one-half of this value, 10 d/m, is used for all samples showing a total amount
of 1211 less than 20 d/m.

b(MPC)‘.l is taken to be 1 x 107*° uCi/cc as specified in AEC Manual, Chapter
0524, Appendix, Annex 1, Table 11,
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TABLE IV

CONCENTRATION OF '3'1 IN RAW MILK

July - December, 1969

Location - pCi/l
. Maximum | Minimumd |  Average
Immediate Environs 48 <10 <10
Remote Environs <10 <10 <10

“Minimum detectable concentro.ﬁon of 31 is 10 pCi/l.
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TABLE V

CONCENTRATION OF 9OSR IN RAW MILK

July - December, 1969

Location pCl/l
- Maximum | Minimumd |  Average
Immediate Environs 3?:: 2,0 15
Remote Environs 22 54 15 '

“Minimum detectable concentration of °°Sr in milk is 2 pCi/l. In averaging,
one-half of this value, 1 pCi/l, was used for all samples showing a concen~
tration less than 2 pCi/l.
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