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ABSTRACT

During the period July through December 1970, six announced underground nuclear
tests were conducted at the Nevada Test Site (NTS) by the Atomic Energy Commission.
During this same pefiod, four production test e#perimental flarings of natural gas
were conducted at the Rulison experimerital gas well in western Colorado. One test
at the NTS, Baneberry, conducted on December 18, released radioactivity inte the
off~site environment. At the Rulison site, 3H and 85kr above background levels
were detected off-site. From the results of environmental monitoring and sampling
conducted by the National Environmental Research Center, Las Vegas (NERC-LV) for
these nuclear events, the calculated radiation exposures té off-site populations
did not exceed the Radiation Protection Standards of the AEC Manual, Chapter 0524,

The maximum level of 3H in air s;mples collected off-site by a ground level air
sampling -station for Project Rulison was 290 pCi/m3 air, which is less than 0.5%
of the Concentration Guide in the AEC Manual 0524 for a suitable population sample
~in an uncontrolled area. No 34 levels aﬁove background were found off-site in
milk, water, food crop, cow feed, human urine, and animal tissue-samples collected

following the flarings.

The highest estimated infinity external gamma exposure at an inhabited location
following Baneberry was 16 mR at Blue Jay Highway Maintenance Station, 66 miles
northeast of Tonopah, Nevada, on Highway 6. The maximum estimﬁted thyroid dose

from the ingestion of milk following Baneberry was 130 mrem to a two-year-old

child, residing in Beatty, Nevada, who was drinking milk producted at the McCurdy

Ranch near Springdale, Nevada. The highest estimated dose to a hypothetical 2-gram
infant thyroid was 260 mrem from milk produced at the McCurdy Ranch. Eight sheep-
herders working between Eureka and Duckwater, Nevada, were using Baneberry contaminated
melted snow for domestic purposes. The estimated thyroid dose to the herders from
consuming melted snow was 0.5 rem * a factor of 3, i.e., 0.17 to 1.5 rem. The maximum
estimated inhalation dose-to a hypothetical infant thyroid'from radioiodines in air

was 100 mrem at the Stone Cabin Ranch near Highway 6, between Tonopah and Warm Springs,

Nevada.
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INTRODUCT ION

In accordance with a Memorandum of Understanding between. the U. S. Atomic

Energy Commission (AEC) and Environmental Protection Agency, the National

- Environmental Research Center, Las Vegas(NERC-LV) conducted a program of

radiological monitoring and environmental sampling in the off-site area sur-

rounding the Nevada Test Site(NTS) and the ?roject Rulison test well.

During the period July through December 1970, six announced underground nu-
clear tests were sponsored by the U. 8. Atomic Energy Commission at the NTS
and natural gas production test flaring operations were conducted at the

Project Rulison site. The results of surveillance performed for Baneberry

and Project Rulison are summarized in this report.

For the NTS, the off-site area is defined as that area béypnd the boundary
of the NTS and adjacent restricted areas such as the Nellis Air Force Range,
Tonopah Test Range, and the Nuclear Rocket Development Station. For sim-
plicity, these combined areas will be referred to in this report as the
test range complex. At Project Rulison near Grand Junction, Colorado, the
off~-site area exténded from a 600-foot radius from the experimental natural

gas well.

*During the period of this report, the NERC-LV was called the Southwestern
Radiological Health Laboratory and the Western Environmental Research

Laboratory.
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OPERATIONAL PROCEDURES

Monitoring

Before each event at tha test range complex, mobile monitoring teams were
sent to the off-site areas mcst likely to be affeqted by a release of ra-
dioactive material. When a release occurred, the teams conducted a moni-
toring program directed from the NTS Control Point via two-way radio com~
munications. Environmental sampling and monitoring continued until levels

of radioactivity returned to background levels.

.'Each monitor carried two Eberline E-500B GM survey meters, one Rank Nucle-

onics NE~148 scintillation instrument, and one Victoreen Radector, Model

No. AGB-50B-SR, ionization chamber instrument for monitoring radiation
levels. The E-500B has a range of 0 to 2C0 milliroentgens per hour (mR/h)
for gamma or beta-gamma detection in four ranges with an extermal halogen-
quenched Geiger-Mueller (GM) tube, aﬁd a 0 to 200C mR/h range for gamma
detection from an internal Anton 302 GM tube. The NE-148, which has a

1- by 1-1/2-inch sodium iodide crystal detector, is used primarily to in-
digate the presence of low levels of gamma radiation and has a range of

0 to 3 mR/h in three ranges. The Radector has a range of 0.05 to 50,000 mR/h
over two logarithmic ranges, using an inert gas icnization chamber as the
detector. These instruments were routinely calibrated to t 20% with a
standardized !37Cs source. Each monitor was also equipped with portable
battery-operated strip chart recorders, battery-operated air samplers, and
equipment for collecting milk, water, and vegetation samples. Extra thermo-
luminescent dosimeters were carried to issue to residents in the downwind

trajectory in the event of a release of radioactivity.

For Project Rulison, monitors also carried portable battery-operated samplers
equipped with molecular sieve sampling heads and battery-powered compressors
for tritium and noble gas sampling. The monitors were positioned according
to aerial plume-tracking information which was radioed directly from the air-

craft.
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Exposure Rate Recorders

Eberline RM-11 gamma exposure rate recorders were used to document cloud
passage at fixed locations (Figure 1). These recorders have a GM tube
detector with a 0.01 to 100 mR/h range and are calibrated to + 20% with a

137cg gource. The gamma exposure rate is recorded on a 30-hour strip chart.

Aerial Cloud Tracking

For each event at the test range complex, an Air Force U-3B aircraft with
two NERC-LV monitors carrying portable instruments similar to those dsed by
ground monitors was used to track any radiocactive effluents. A NERC-LV
T-34 aircraft was also used for tracking for Baneberry. Two NERC-LV cloud
sampling and tracking aircraft were also used to obtain in-cloud samples

to ;ssess total cloud volume, to provide long-range tracking, and to assist

in positioning ground monitors.

For Project Rulison gas flaring operations, aerial plume-tracking and
sampling were performed with a twin-engine Turbo-Beech aircraft. Since
radioactivity concentrations in the plume ffom_the gas-flaring stack were

so low that gamﬁa and beta detectors could not be used, plume-tracking was
accomplished with a condensation nuclei monitoring. instrument. This
instrument, which measured the airborne concentration of condensation nuclei
resulfing from the burning of the natural gas, was mounted in the aircraft
cabin immediately behind an air baffle at the discharge end of an air

sampling probe mounted in the nose of the airéraft. The instrument output

"was fed to a strip chart recorder in the co-pilot's instrument panel, pro-

viding the crew chief with continuous information on plume trajectory, size
and dispersion. This information was radioed to a ground control center so
that ground monitoring personnel could be positioned to collect samples in

the plume ground track.

Atmospheric moisture and noble gas sagples in the plume were collected from
the aircraft sampling probes with a "grab" sampler. Grab samples were

obtained by gathering air from the sampling probe in a one-cubic-meter

3
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plastic bag over a 30-second period. The collected air was then pumped
through a canister containing 1000 grams of Linde type 13X molecular
sieve for water vapor and CO2 collection, and then into a compressed air
bottle. Cryogenic sampling was used to freeze out Hzo, COZ’ and noble
gases. The molecular sieve material and air bottles were then returned

to the NERC-LV for 3H and noble gas analysis.

Air Sampling

During this six-month period, the routine NERC-LV Air Surveillance Network
consisted of 102 off-site stations operating in eQery state west of the
Mississippi River except Montana and North Dakota (Figure 1). In additionm,
10 standby stations were évailable to be activated by telephone. The air
sampler used in the Air Surveillance Network is a Gelman Tempest, consisting
of a Gast Model 1550 vacuum pump driven by an electric motor. The sampler
has an approximate flow rate of 10 cfm an& uses a four-inch-diameter glass
fiber filter. Activated charcoal cartridges were placed behind the filter
at 22 off-site stations near the test range complex and could be added to

the other stations when necessary to collect gaseous fission products.

. The total volume of air sampled was calculated from the average flow rate

and the total sampling time. These samplers operate 24 hours a day.
During this period, eight additional standby stations were established
in Nevada. These stations were set up to be operated by NERC-LV personnel

if a release of radioactivity occurred.

Continuous collection of atmospheric particulate and moisture samples
during Project Rulison flarings was accomplished at seven fixed monitor-
ing stations at populated locations in the vicinity of the test well.
Metal storage sheds were set up to house the samplers. Air was drawn
through'a particulate filter located outside the shed andAthen through a
canister containing 700 grams of molecular sieve for water collection.
The samplers were operated for 48-hour periods at am average flow rate of

three lpm.



Additioﬁally, portable battery-powered air samplers were used to collect
atmospheric moisture samples at ground level. Based on .aerial tracking
information, monitoring personﬁel were'positioned in the downwind plume
trajectories. The monitors carried portable two-way. radios to receive
instructions concerning sampling times and position changes. The portable
" sampler consisted of an automobile-type vacuum cleaner powered by a 12-volt
battery. Air flow was measured by a dry gas meter. Air was first passed
through a four-inch-diameter glaSS'fibef filter to remove particulate;,

and then passed through a 300-gram molecular sieve canister to remove

the moisture. A bat;ery—powered compressor was also used to collect air
samples for 3H and noble gas analysis. Carbon-14 analysis was performed on

the CO2 obtained from molecular sieve samples.

Milk and Water Sampling

Routine sampling of milk from commércial’dairies, producer dairies and

family cows around the test range complex continued through the six-month
period (Figure 2). About 30 sources were routinely sampled, most on a

monthly basis. A total of 190 samples was collected from these iocations.

In the event of cloud passage over a specific area, intensified sampling

within the area was conducted to document changes in activity. All milk
sampling results are listed in Appendix A. , .

A.standby network which could be activated by telephone and consisting of
185 milk processing plants located in the 11 western sﬁates was maintained.
Each plant was supplied with containers and mailing cartons to send daily
samples for one week to the NERC-LV for analysis. Periodically, sections
of the network were activated to test the response and reliability of the
system. During this reporting period, 300 samples were collected from the

network.

Domestic and non-domestic water supplies around the test range complex
were sampled on a routine basis (Figures 3 and 4). Water sampling was
increased when a release occurred. During this period, 569 water samples

were collected from about 90 sources.

6
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Las Vegas Valley Routine Water Sampling Stations



A total of 62 milk and 251 water samples was collected from special sam-
pling locations in the Rulison vicinity. Daily water samples were collected
from Battlement Creek, which runs within several hundred feet of the test
well, while all other water sampling stations were sampled on a monthly
schedﬁle. The sampling stations included both domestic and surface water
supplies. Milk samples from family cows and Grade~A dairies were also

collected on a monthly basis for tritium analysis.

Precipitation collectors were provided at seven fixed sampling statioms,
and portable precipitation collectors were set up by field personnel at
other locations as conditions dictated. Snow samples were collected during

the winter flaring operations.

' Vegetation Sampling

Normally, vegetation samples around the test range complex were éollected
only in the event of a release of radiocactive material and analyzed for .
gross gamma radiocactivity to delineate the fallout pattern. :At most loca-
tions where milk samples were collected, samples of cow feed were collected
and analyzed for specific radionuclides. For Project Rulison, 95 natural
vegetation samples were collected within a 20-mile radius of the site. All

samples were analyzed for 3H.

Special Sampling for Prdject Rulison

Periodic samples of animal tissue from both wildlife and domestic animals
were collected through the assistance of local slaughter houses and the
Colorado Fish, Game and Parks Department. Several blood samples were also
collected from domestic livestock for 3y analysis when tissue was not
available from a particular area of interest or at a particular time of
interest (for example: livestock near the mouth of Battlement Creek Valley
immediately following a flaring operation). One hundred thirteen urine

samples were collected from 20 residents in the area and analyzed for 3H.

10
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Food Cfop Sampling for Project Rulison

Samples of food crops were collected prior to the release of any gas to
document  background levels of 3H in these crops. These backgrounds ranged
from 420 pCi/l to 3100 pCi/l of water with an average of 1300 pCi/l. Fol-
lowing flaring, 24 samples of food crops, seven samples of garden crops
and 15 samples of orchard crops were collected and analyzed. There were
no 3H concentrations above background levels.. Detailed data are reported

(2)

elsewhere.

Soil Sampling-for Project Rulison

Soil samples were collected prior to any release of gas to document back-
ground levels of 3H. For surface soil samples these background levels

ranged from less than 400 pCi/l to 14OQ pCi/l of water with an average

above the Minimum Detectable Amount (MDA) of 1000 pCi/l of water. For soil
samples collected from a depth of six inches, the background ranged from less
than 400 pCi/1 to 1100 pCi/l of water with an average above the MDA of 740
pCi/1 of water. A total of 102 soil samples was col%;;ted during this six-

months period. Detailed data are reported elsewhere.

Dosimetgz_

Ninety-four dosimetry stations (Figure 5) located around the test range
complex were equipped with three EG&G Model TL-12 thermoluminescent
dosimeters (TLD's) each, and about 60 off-site residents wore ome TLD

each. These TLD's were exchanged monthly. The TLD's have a uniform
energy response from 50 keV to 1.25 MeV with a low energy cutoff at 50 keV.
According to past.TLD data; a reading at 5 mR above the previous month's
background constitutes a detectable exposure. For the period of July to
Octobef 26, 24 TLD stations were_located around the Project Rulison site.
During this period, early snows made some stations inaccessible and the
number of stations was reduced to 17. Due to low exposure rates, the

network was further reduced to four close-in stations on December 1.






Community Relations

Frequent contacts with the off-site population by NERC-LV field personnel
and presentations for schools and civic gfoups prbvided the opportunity to
explain the surveillance role of the EPA and the AEC testing programs. A
number of off-site residents took part in the envirommental sampling pro-
gram. All routine air sampling stations except the one at Las Vegas were

operated by local citizens.

Medical and Veterinary Services

A NERC-LV medical officer was available in the event compiaints of a
medical nature arose as a result of the nuclear testing program. He also
provided liaison with local physicians. Veterinary officers of the NERC-LV
Radiological Research Program provided a complete veterinary response
capability. These officers, familiar with the livestock and dairy indus-
tries, wildlife, prevalent diseases, and poisonous plants in the area
around NTS, maintained liaison with state and federal regulatory officials,
local practitioners, county agents, fish and wildlife officials, and other
agricultural leaders. The program has two specially-equipped trucks

capable of supporting field diagnoses and post mortems.
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ANALYTICAL PROCEDURES

Analytical'procedures are described in NVO 28.(1)

RESULTS

A summary of monitoring results obtained for those operétions resulting in
a release of radioactivity to the off-site areas is presented here. Detailed

2,3)

data are reported separately. Routine surveillance network reports are

available from the NERC-LV.

PROJECT RULISON

The Project Rulison flaring operations during this six-month period were

conducted on the dates summarized in Table 1.

Table 1. Summary of Project Rulison Flaring Operationms.

‘ Start End Volume Gas Flared
Flaring Period Date Date MMSCF+
Preliminary Flow Tests* 8-01-70 8-22-70 1
Calibrated Tests*#* - 10-04-70 10-07-70 12
High-Rate 10-27-70 . 11-03-70 _ 109
Intermediate Rate 12-01-70 12-20-70 100

* Nine short runs up to 8 hours duration.
** Three short runs up to 14 hours duration.
t MMSCF = milljon standard cubic feet.

Table 2 shows the total number of samples collected during this report
period. Tritium and 85Kr were the primary radionuclides released by the
flaring operations. All environmental samples, except for the particu-
late air filters and charcoal cartridges, were analyzed for 3H. The natural
gas samples, cryogenic samples, and compressed air samples were also ana-
lyzed for 85Kr.

14
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Table 2. Project Rulison Off-Site Environmental Sampling -

~ Sample Type . Totals
air (particulate filters) 1059
Air (charcoal cartridges) : 360
Atmospheric Moisture (molecular sieve) 212
Natural Gas : . : 14
Cryogenic (ground) ‘ . 2
Compressed Air (ground) 8
Compressed Air (aerial) 21
Atmospheric Moisture (freeze-out) ' 30
Water ' 251
Precipitation 119
Milk ' . 62
Natural Vegetation 95
Soil ‘ 102
Food Crops 95
Cow Feed ' 55
Urine (residents) ' - 113
Urine (EPA monitors) 94
Animal Tissue and Blood 17

Tritium levels above normal background that were related to Project Rulison

were detected in all types of off-site samples except water, milk, urine, animal
tissue, food crops and cow feed. Particulate filters and charcoal cartridges
vere not analyzed for 3H. The highest concentrations of tritium in off-site
atmospheric moisture samples are shown in Table 3.

Table 3. Five Highest 3H Concentrations in Atmospheric Moisture Samples;
Rulison (Molecular Sieve Collectors)*

Location - Azimuth and Distance Date Time pCi/l HZO pCi/m3 Air
from the Test Well ) 38 3H
Spec. Sta. A-IX
(52°, 0.8 mi) 10/5/70 0840-1040 59,000 290
(65°, 0.6 mi) : 10/5/70 0835-1035 51,000 240
Spec. Sta. A-VII S ' _ :
(15°, 0.8 mi) . 10/5/70  1452-1553 43,000 220
Spec. Sta. A-X ‘
(65°, 0.6 mi) 10/5/70  1450-1550 34,000 180
Spec. Sta. A-IX . ' ‘
(52°, 0.8 mi) 10/5/70  1455-1555 27,000 150

*Tritium concentrations in atmospheric moisture samples from the Rulison area had a
background range from 500 pCi/l HZO to 2600 pCi/l H20. The average was 1000 pCi/l

HZO'

The Concentration Guides (AEC Manual, Chapter 0524) for continuous exposure of
the general population to °H is 67,000 pCi/m? air.



Krypton-85 was detected in natural éas sampies and in compressed air samples.
The five highest concentrations of ®5Kr detected off-site in compressed air
samples on the ground are listed in Table 4. Background levels of 85Kr in
the Rulison area ranged from less than 5 pCi/m3 to 14 pCi/m® of air with an
average of 12 pCi/m3.

" Table 4. Five Highest 85kr Results for Compressed Air Samples.*

Location - Sampling Period - ‘ 85gr

Azimuth and Distance Date-Time Date~-Time Concentration

from the Test Well On Of f pCi/m3 air

0l1ld Control Point Pad 10/28/70-0645 10/28/70-0710 47 |
(325°, 2.4 mi) .

Special Station D-1 12/06/70-0851 12/06/70-0916 27
(286°, 4.6 mi)

Special Station D-11 12/03/70-1955 12/03/70-2025 20
(328°, 4.2 mi)

Special Station D-29 10/27/70-1720 10/27/70-1750 14
(76°, 16.5 mi) _ ‘ , _

3 mi s of Rifle Airport 12/07/70-1535 12/07/70-1600 12

- (65°, 13.0 mi)

*
The Concentration Guide (AEC Manual, Chapter 0524) for the continuous
exposure of the general population to 85Kr is 1 x 105 pCi/m3 air.

BANEBERRY, DECEMBER 18, 1970

The Baneberry Event was an underground nuclear weapons test conducted at
the NTS on December 18, 1970. Shortly after the detonation, fission
products escaped into the atmosphere and were carried over the off-site
area. A radiological monitoring program conducted by the NERC-LV detected
radicactivity in environmental media in a widespread area of the western

United States.

External Gamma Exposures

All off-site exterhal gamma exposure rate measurements at inhabited locations
were less than one mR/h. The highest measured exposure rate at an unpopu-
lated location was 1.2 mR/h about one mile east of Queen City Summit on
Highway 25. , B

16
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Based on a tf}'z extrapolation of rate-meter déta, an estimate of 36 mR as

the highest estimated infinity exposure at a populated location (Clark
3)

station) was reported in a final report. An algorithm was later developed,

" pased on a generalized decay scheme of ground-deposited Baneberry activity.

This algorithm provided extrapolation factors which indicated that 13 mR was
a more appropriate estimate. From this algorithm for all measurements, the
highest estimated infinite external gamna exposure at an inhabited location
was determined to be 16 mR at Blue Jay Highway Maintenance Station, 66 miles
northeast of Tonopah, Nevada, on Highway 6. Figures ¢. 7, and 8 show the
monitoring results from D Day to D+10.

Environmental Sampling

Figures 9 and 10 show the locations where environmental samples were collected
and whether radioiodines were detected. The six water samples containing
radioiodine were from open supplies not used for human consumptiorn. The total

number of each type of environmental sample collected is listed in Table 5.

Table 5. Baneberry Environmental Samples

Type -~ ‘ Number Type Number
Milk 496 Precipitation 118
Water 92 Natural Vegetation 72
Air (particulate filters) 225 . Cow Feed 118

Air (charcqal cartridges) 243

S-Sz e

Air Sampling Results

Table 6 shows the five highest air sampling results ranked on the basis of
maximum estimated thyroid dose to a hypothetical infant receptor with a

‘two-gram thyroid. The method used for calculating the thyroid doses from

the inhalation of radioiodine is discussed in Appendix B.

17
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Tablé 6. Five Highest Estimated Hypothetical Infant Thyroid Doses from
Idhalation of Radioiodine; Baneberry.

Sampling Time-Integrated Radioactivity Estimated$
Period Concentrationst (uCi-sec/m ) Infant Thyroid

Location - Nevada Date/Time 1317 1321 13gI 1367 Dose Equival-
On Off ent (mrem)

Stone Cabin Ranch** 18/0800 21 71 280%  150% 100

Az 337° Dist. 75 mi  30/0800 -
 Austin 18/1100 12% 31~ 150% 50 53

Az 342° Dist.168 mi  23/1000 _
Round Mountain ' 18/1146 7.4 18 85% 27% 31

Az 334° Dist.119 mi  26/1140 o _

Blue Jay Maint.Sta. 18/0740 7.1 21 56 22% 23

Az 356° Dist. 85 mi  28/0730

Tonopah 18/1130  4.5% 8.,2% 48k 35 19

Az 315° Dist. 88 mi  26/1400

+ - Extrapolated to end of collection periods.
; - Calculation method shown in.Appendix B.
* - Estimated concentrations as described in Appendix B.

** — An electrical power failure between 0700 and 1200 on December 19
resulted in no sample collected for that period.

Milk Sampling Results

Table 7 shows the five highest milk sampling results ranked on the basis of
the maximum estimated thyroid dose to a hypochetical infant receptor with a
twb-gram thyroid. A two-year-old child, living in Beatty, Nevada, actually
consuming milk from the McCurdy ranch was estimated to have received a dose
L"i:'""'.l.30'mrem. The higher doses at the McCurdy ranch were the result of the

cows grazing on pasture, whereas cows at other locations were eating hay.

.For the other ranches, the quantity of milk consumed by the youngest child

drinking milk at each location was assumed to be 1 liter/day. The thyroid
weights assumed for the seven- and nine-year-old children were sevec grams
and nine grams, respectively. A 20-gram thyroid weight was used for the
adults. The thyroid dose equivalents received by the individcals were
escimated from these assumptions, the concentrations of fadioiqdine in the

milk, and the dose conversion factors in Appendix B.
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Table 7. Five Highest Estimated Hypothetical Infant Thyroid Doses from Milk
Sampling Results; Baneberry.¥* :

. Estimated Thyroid

Peak Concentration Estimated Infant Dose Equivalent to

Location : of 1311 pci/1 Thyroid Dose Youngest Individual
(date) Equivalent (mrem) Actually Drinking Mil;

(age) (mrem)

McCurdy Ranch

Springdale, Nevada ‘ 810 (12/26/70) 260 2 130

Az 245°, Dist. 41 mi. : -

Martin Ranch

Eureka, Nevada 240 (12/22/70) 40 >20 4 ]

Az 3°, Dist. 162 mi.
Young's Ranch

Austin, Nevada 140 (12/21/70) 30 ' 9 7

Az 341°, Dist. 168 mi.

Berg Ranch . ' ‘
Round Mountain, Nevada 70 (12/21/70) 20 , 7 5

Az 334°, Dist. 119 mi.

Halstead Ranch : :
Duckwater, Nevada 90 (12/20/70) 10 >20 1
Az 11°, Dist. 121 mi. :

* .
Thyroid doses based on total milk samples collected; not on peak !3!I concentrationm.

Precipitation Sampling Results

Table 8 shows the five highest precipitation samples ranked by their concen-
trations of !3!1. Normally precipitation would not be of importance in terms
of dose estimates. However, eight sheepherders working in an area between
Duckwater and Eureka, Nevada, were using melted snow for domestic purposes.
Although no sampies of the snow-water being used by the herders were collected,
inference from samples collected around the area suppofts an estimated thyroid
dose of 0.5 remt a factor of 3. The large error in the estimate is d&e to a
number of uncertainties such as the geographical distribution of fallout,

snow collection techniques, the dilution by new snowfall, the actual water
content of snow, and whether the radioactivity was deposited on the surface

by fallout or snowout. Dose calculation methods are explained in Appendix B.
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311

a—

' scation Date Radionuclide Concentrations (pCi/l) *

;iimuth Distance Collected 311 13271¢ 1331 1351

;;; Jay Maintenance 12/19/70 3.2 x 105 1.9 x 108 2.2 x 10° ND
Station - : i

355° 88 mi.

15 oi. S Jet. Hwy 6 12/19/70 2.2 x 105 1.5x106 1.9 x 105 - XD
and TTIR Road

324° 72 mi.

30 mi. SW of Currant,  12/20/70 2.1 x10° 9.9x10°5 7.8x105 N
Yev. on Hwy 6

4* 96 mi. .

Queen City Summit 12/19/70 2.0 x 105 9.9 x 105 5.4 x 105 4.2 x 105
Kwy 25

8.5° 44 mi.

10 mi. S Jet. Hwy 6 12/20/70 1.9 x 105 9,2 x 105 9.2x105 XD
and TTR Road

323° 76 mi.

e

* - Other radionuclides

calculations.

ND - Not Detected.

were detected but were not germane to thyroid dose
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) SUMMARY
Tritium released by the July through December 1970 flaring operations at
Project Rﬁlison was detected in all types of environmental samples collected
on the ground in off-site areas except for milk, water, food crdps, cow feed,
urine, and animal tissue. The highest concentration of 85Kr in air was less
than 0.05% of the Concentration Guide, 