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LEGAL NOTICE

This report was prepared as an account of Government-spoensored
work. Neither the United States, nor the Atomic Energy Commission,
nor any person acting on behalf of the Commission:
A. Makes any warranty or representation, expressed or implied,
with respect to the accuracy, completeness, or usefulness of the
information contained in this report, or that the use of any infor-

mation, apparatus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for dam-
ages resulting from the use of any information, apparatus, method,
or process disclosed in this report.
As used in the above, ''person acting on behalf of the Commission' in-
cludes any employee or contractor of the Commission, or employee of
such contractor, to the extent that such employee or contractor of the
Commission, or employee of such contractor prepares, disseminates,
or provides access to, any information pursuant to his employment or

contract with the Commission, or his employment with such contractor.
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ABSTRACT

The Southwestern Radiological Health Laboratory of the U.S. Public
Health Service performed off-site radiological surveillance for
seventeen announced events and five reactor experiments during the
period from January through June 1965. This surveillance is con-
ducted in the public areas surrounding the Nevada Test Site under

a Memorandum of Understanding with the U,S, Atomic Energy Com-

mission.

During the six month period, four announced nuclear events and five
reactor experiments released radioactivity which was detected off-

site.

Analysis of all sampling and surveillance performed during the six
month period indicates that the safety criteria established by the
Atomic Energy Commission for the off-site population were not ex-

ceeded by any one or combination of detonations or reactor experiments.
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I. INTRODUCTION

During the period January through June 1965, seventeen announced
underground nuclear tests were conducted by the U, S. Atémic Energy
Commission at their Nevada Test Site as a part of Operation Whet-
stone. In addition, five reactor experiments were conducted on the
Nuclear Rocket Development Station. The U. S. Public Health
Service carried out a program of radiological surveillance of the
public areas off-site for the Operational Safety Division of the AEC's
Nevada Operations Office under a Memorandum of Understanding
between the U, S. Atomic Energy Commission(AEC) and the U, S,
Public Health Service(PHS).

The Off-Site Radiological Safety Program of the Southwestern Radi-
ological Health Laboratory(SWRHL) conducted its program of ra-
diological monitoring and environmental sampling in the off-site
areas surrounding the restricted area enclosed within the Nevada
Test Site and the Nellis Air Force Range. This overall complex of
the Nevada Test Site(NTS) and the Nellis Air Force Range(\NAFR)
includes the Nuclear Rocket Development Station(NRDS) and the
Tonopah Test Range{(TTR) and for simplicity will be called the test
range complex throughout this report. Although routine sampling
and monitoring was done within a 300-mile radius around the test
range complex, surveillance was extended as necessary to provide

adequate coverage.

This report describes the methods and equipment used and sum-

marizes the data collected during the six month period.



II. OPERATIONAL PROCEDURES

A. Ground Monitoring

Mobile monitoring teams were deployed in the off-site area before
each event to locations most likely to be affected by a release of
radioactive material. If a release did occur, the teams conducted
a ground monitoring program directed from Control Point head-
quarters via two-way radio communications. Ground monitoring
continued until activity levels became too low to necessitate further

monitoring.

Each monitor was equipped with an Eberline E-500B, a Precision
Model 111 Standard '"Scintillator'', and a Victoreen Radector

Model No. AGB-50B-SR. The Eberline E-500B has a range of

0 to 200 milliroentgens per hour (mR/hr) beta-gamma detection

in four scales with an external halogen filled GM tube and a 0 to
2000 mR/hr range gamma detection from an internal Anton 302
tube. The Precision Model 111 Standard ''Scintillator' was used
primarily for low level detection since it provides a range of 0 to

5 mR/hr in six scales. The Radector has a range of 0. 05 to

50, 000 mR /hr over two logarithmic scales. This instrument has
an inert gas ionization chamber as the detector. These instruments
are accurate to + 20% as calibrated with '37Cs, and readings can be

taken to two significant figures.

B. Dose Rate Recorders

To supplement the ground monitoring program, Eberline RM-11

dose rate recorders were utilized to document cloud passage at



fixed locations, thereby allowing mobile monitoring teams to con-
tinue following the release as it moved through the off-site area.
These recorders have a Geiger tube detector and operate on 110V AC,
They have a 0,01 to 100 mR/hr range and are accurate to + 20%.

Gamma dose rate is recorded on a 30-hour strip chart.

C. Aerial Cloud Tracking

A PHS aerial monitoring team was available for each experiment.
In the event of a release of radioactivity, this team, equipped with
instruments identical to those used by ground monitors, tracked
the effluent. Normally an Air Force U3-A aircraft is used in

this tracking mission.

Aerial cloud tracking is essentially used to detect relative radiation
intensities and to indicate cloud position, speed and direction. The
information thus obtained is utilized to position ground monitors to

insure comprehensive ground coverage and better surveillance.

D. Aerial Sampling

The aerial sampling program was performed by the Engineering
Development Program of the Southwestern Radiological Health
Laboratory, The program used two C-45 aircraft for cloud sam-
pling activities, Cloud samples were collected by cryogenic,
electrostatic precipitator, and mass air sampling techniques. The
methods developed have resulted in measurements of cloud inven-
tories which have been reasonably consistent with determinations

made by other organizations and other methods.

E. Air Sampling

During this six month period the SWRHL expanded its Air Surveil-

lance Network from fifty-nine stations operating in January to
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ninety-seven stations in June. The network now includes stations
operating in every state west of the Mississippi except Montana
and North Dakota. The air sampler used in the Air Surveillance
Network is a Gelman ""Tempest.!" The "Tempest'" Air Sampler
consists of a Gast Model 1550 vacuum pump driven by a General
Electric 1/2 horsepower motor. The pump runs at 1440 rpm with
an average flow rate of approximately 10 cfm. The sampler is
equipped to use a 4'' diameter Whatman 541 filter paper and an
MSA charcoal cartridge. The total volume of air sampled is cal-
culated from an average vacuum reading (which in turn indicates

the average flow rate) and the total time of sampling.

F. Milk and Water Sampling

The previously established milk sampling program from both com-
mercial dairies and private producers continued throughout the six
month period. Thirty-one sources were routinely sampled during

this period, most on a monthly basis. A total of 136 samples were
collected from these locations. In the event of cloud passage over

a specific area, intensified sampling within the area was conducted

to document changes in activity.

Water samples were collected on a routine basis, unless circum-
stances dictated specific source sampling. Both potable and non-
potable water supplies were sampled. During this period 170 water
samples were collected from 39 sources. Most of these sources

are sampled on a monthly basis.

G. Vegetation Sampling
Normally, vegetation samples were collected only in the event of
a release of radioactive material. The analytical results of these

samples were used to delineate the fallout pattern.



H. Film Badges

Approximately one hundred fifty residents in the off-site area wore
film badge dosimeters throughout this period. These film badges
were changed each month and were processed by the Radiological
Sciences Department of Reynolds Electrical and Engineering Com-
pany, Inc. Approximately seventy-five station badges were also
utilized to provide more complete coverage. The badge used is
made of Du Pont type 555 film. Dose, as determined from this
film, is accurate to ¥ 50% in the 20 to 100 mR range and + 10% in
the 100 to 2000 mR range.

1. Public Relations

Frequent contacts with the off-site population, schools and civic
groups provided the opportunity to explain the role of the Public
Health Service with respect to the programs of the Atomic Energy
Commission. As a result of favorable public relations, a number

of off-site residents took part in the environmental sampling' program;
all routine air sampling stations except L.as Vegas were operated by
local citizens, and many people volunteered to wear film badge

dosimeters.

J. Medical and Veterinarian Services

A Public Health Service medical officer was available on short
notice in the event any cases of a medical nature arose as a result
of the test series. No such cases were brought to the attention of

the PHS.

An Army Veterinarian assigned to the NVOO, AEC, was available
to the Public Health Service Off-Site Radiological Safety Program.

Veterinarian services were also provided by a PHS Veterinarian.



Liaison was maintained with livestock producers in the area and the
program of wildlife and cattle investigation was continued. Semi-
annual slaughter of cattle from the NTS herd and the Knoll Creek
and Delamar Valley herds was accomplished in cooperation with
the University of Nevada. Specimens from these animals were

analyzed for radionuclide content.

K. Bioenvironmental Research

Another program of the Southwestern Radiological Health Laboratory
is bioenvironmental research. The mission of this program, in part,
is to investigate the inter-relationships among the levels of radio-

nuclide contamination of air, soil, water, vegetation and milk,



III, ANALYTICAL PROCEDURES

All air sample prefilters and charcoal cartridges were returned
to the Southwestern Radiological Health Laboratory in Las Vegas
for radiological analyses. Prefilters were counted for gross beta
activity in a Beckman '"Wide Beta' low background (611 cpm beta)
proportional system which has an efficiency of approximately 45%
for 0.54 Mev betas. After an initial count, if no significant ac-
tivity was detected, the prefilters were counted at 5 and 12 days
after collection. In all other cases, prefilters were recounted a
minimum of three times in the first 48 hours following collection.
The computational procedure employed depends upon the assump-
tion that a decay constant can be determined for each individual
sample and that this constant can then be used to extrapolate the

activity to the end of the collection period.

Each prefilter selected and all charcoal cartridges were analyzed
for gamma isotopes by placing them directly on a 4" x 4" NalI(T1)
crystal coupled to a TMC Model 404C gamma pulse height ana-

lyzer viewing energies from 0 to 2 Mev.

Detection capability of the system as shown in Table 1 is an empir-
ical estimate obtained from previous data collected under the fol-

lowing conditions:

a. Count time in days after fissioning as indicated by
footnotes,
b. Prefilters collect unfractionated fission products re-

sulting in a complex spectrum.



c. MSA charcoal collects gaseous fission products only
(primarily iodines).

d. An eight isotope matrix is employed for computation and
isotopes other than those examined are present in amounts
which are small relative to those eight.

e. Natural activity on air samples is approximately five

times system background.

Table 1. Threshold detectability at time of count of several radionuclides
in various samples (90% confidence level).

140
Ba- Length
131 132 133 135 g
Sample Type I Te-I I I La of Count Notes
Whatman No. 541 500 1000 500 1000 500 10 min 1
(pCi) 200 - 200 - 200 10 min
MSA Charcoal 200 400 200 400 200 10 min 1
(pCi) 100 - 100 - 100 10 min
3.5 liter water* 20  40-50 20-30 40-50 20 40 min 4
(pCi/1)
3.5 liter milk* 20 20-30 20 40 min 3

(pCi/1)

* Counted in 3.5 liter inverted well (Marinelli) aluminum beakers.
1 - counted at less than 3 days after fissioning.
2 - counted at 3 days or more after fissioning.
3 - with 137Cs $ 100 pCi/L.
4 - assuming insignificant amounts of other nuclides, and all given isotopes
at about detection limits to approximately 10 times the lower limit,

Although the minimum detectable levels for water samples involve
the limitations listed in (d) above, the situation is usually simpli-
fied by having no background other than that of the system. For

a sample containing all of the isotopes of iodine, the error term on

threshold values at the 95% confidence level is approximately equal

to iSO%.



Biological discrimination will limit the number of isotopes present
in a milk sample to relatively few. Under normal sampling proce-
dures, this discrimination coupled with the short physical half-life
will tend to eliminate '3%I and ' 3°I from the sample by the time it
is counted. At the 95% confidence level reported values for milk

are _-t 10 pCi/1 or 10% at the time of count whichever is greater for

a 40 minute count,

After any release of activity from the NTS, milk samples are col-
lected from dairies (processing plants), producing dairy farms,
and farms producing milk for their own consumption. Each sam-
ple is counted for 50 minutes. No attempt is made to recount
samples giving low positive values. The lower limit of detection
for gamma emitters in milk samples is 20 picocuries per liter
(pCi/1) at the time of count, and all results below that value are

reported as <20 pCi/l.

All liquid samples are counted in 3.5 liter inverted well aluminum
beakers which are placed on top of a 4" x 4" Nal(Tl) crystal
coupled to a 400-channel gamma pulse height analyzer. Overall
detection efficiency for the 0.364 Mev photopeak of '*'Iis 6.4%.
A matrix technique is employed to compute the interference due
to the presence of other isotopes, The input to this matrix is
variable, allowing for the simultaneous determination of any eight
nuclides for which detection efficiencies and interference factors
have been obtained. Actual computation is performed by an IBM

1620 computer.

Water samples are analyzed for gross beta activity by slowly
evaporating an aliquot to dryness in a 2'' diameter stainless steel

planchet and counting the beta activity in a low background counter.



Iv., RESULTS

A, Underground Tests

Four of the seventeen announced events resulted in releases of radio-
active effluent which was detected in off -site populated areas. These
were the Alpaca Event, conducted on February 12; the Palanquin Event,
a Plowshare cratering experiment conducted on April 14, 1965; the
Tee Event, conducted on May 7; and the Diluted Waters Event, con-

ducted on June 16.

1. Alpaca
The Alpaca Event, conducted at 0710 hours PST on February 12,
1965, resulted in a release of radioactive effluent which moved

towards the southwest.

On the day of the event several radiation intensities of 0.01 mR/hr
net gamma were measured in the vicinity of the junction of the
Mercury turn-off and Highway 95. This area is unpopulated beyond
normal vehicular traffic. Monitors at Ash Meadows, Pahrump,
Lathrop Wells, and Shoshone observed no readings above back-
ground. Remonitoring in the Baker-Barstow area on the two days

following this event produced no measurements above background.

Cartridges from thirteen air sampling logatibns collected and
analyzed on the two days following the event showed no fresh fis-
sion products. Cartridges sent in from stations outside the pro-
jected cloud path were also free of fresh fission products. The
maximum gross beta count on a prefilter was 19 pCi/m3? at Barstow,
California. This filter was put on at 1345 hours February 12 and

removed at 0850 hours February 13.
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Charts from the 21 RM-11 dose rate recorders operating during
this time showed no evidence of activity above normal background

levels.

Three milk samples were collected for this event. No fresh fis-
sion products were detected. The samples were collected at
Lathrop Wells, Nevada and Barstow, California on February 13

(see the Appendix).

Thirty-six vegetation samples were collected from thirty-three
locations. No fresh fission products were detected on these sam-

ples.

2. Palanquin

Project Palanquin was conducted on April 14, 1965 at 0514 hours.
The maximum off -site net gamma dose rate observed was 3 mR/hr
at Stone Cabin Ranch, north of the test range complex, and the
maximum exposure on any film badge was 45 mR at the same loca-
tion. 23,000 pCi/m3 of gross beta and 3400 pCi/m3 of !3'I were
the maximum concentrations of fresh fission products found on

any air filter at an off-site populated location. These filters were
from the sampler at Clark Station, Nevada. The maximum con-
centration of ' 3!'I found in a milk sample was 11,000 pCi/l (Martin's
Ranch, 35 miles SW of Eureka, Nevada) and the maximum !3'1I
found in a water supply used for human consumption was 70 pCi/l
(Stone Cabin Ranch). Selected off-site residents were brought

to Las Vegas for whole body counting and the maximum measured

thyroid exposure was 162 mR.

The only film badges showing positive exposures following the
Palanquin Event were station badges. No personnel badges showed
exposures which could be attributed to this release. Table 2 lists

the station badges with positive results.
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Table 2. Positive station film badge results.

Liocation Exposure Period Dose (mR)

Hwy. 25 (6.5 mi. E. of Warm
Springs on Hwy. 25) 3/30/65-4/24/65 353

Clark Station 4/14/65-4/24/65 35

Saulsbury Wash Road at Hwy. 6
(24 mi. E. of Tonopah on

Hwy. 6) 4/14/65-4/24/65 30
Stone Cabin Ranch 4/14/65-4/24/65 30
3/31/65-5/06/65 45

3/31/65-5/06/65 45

3/31/65-5/06/65 35

3/31/65-5/06/65 25

3/31/65-5/06/65 30

*Film badge believed to be affected by environmental damaging
effects.

The air samples showing the highest concentrations of radionu-
clides were found along Highway 6 between Tonopah and Warm
Springs, Nevada. Other samples, such as those from Boise,
Idaho and Wendover, Utah contained low but perceptible changes
in gross beta activity. The four samples with the highest radio-

iodine concentrations are shown in Table 3.

A total of 100 potable and nonpotable water samples were col-
lected for the Palanquin surveillance. A tap water sample col-
lected on April 18, 1965 near Warm Springs, Nevada contained
70 pCi/1 of *3'I. This is the highest concentration of fresh fis-
sion products found in any water sample from a water supply

known to be used for human consumption.

12
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Table 3. Four air samples containing highest concentrations of radio-
iodines from the Palanquin Event,

Location i,?zzl:;% Gros_s Beta Radionuclide Analysis (pCi/m?)
Date pCi/m? 1317 1321 1337 13571
Warm Spgs. (F) jﬁi: (1)282- 1.8E4* 3.2E3 5.9E3 1.9E4 2.3E4
Warm Spgs. (C) j;ii‘: (1)282' 5.3E2 2.1E2 3.9E3 8.6E3
Potts (F) i;i‘;: ig;g' 3.7E3 5.1E2 5,1E2 1.2E3 6.6E2
Potts (C) i;ii: ig;g" 7.2E1 2.9E1 4.0E2 1.6E2
Clark Station (F) j;iiz ?21?)' 2.3E4 3.4E3 4.0E3 1.0E4 2.2E4
Clark Station  (C) j;i:: (1):15- 6.7E2 3.0E2 6.1E3 9.5E3
H‘g’fy'Tléﬁi?i'E(F) j;ij: i;g' 8. 7E4 8.2E3 8.6E3 3.3E4 9.1E4
H‘gfyfrﬁﬁi?‘E(C) j;ij; i;g' 4.2E3 1.6E3 3.2E4 7.3E4

x%1.8E4 = 1.8x10* = 18,000

F . Whatman 541 filter

C - MSA Charcoal cartridge

Gross beta and radionuclide data extrapolated to end of collection period.

In addition to milk samples listed in the Appendix, information
was obtained from the Pasteurized Milk Network operated by the
Public Health Service. From December 1964 through May 1, 1965
all samples from this network contained less than 10 pCi/l (detec-
tion 1limit) of ! 3! I with the exception of Helena, Montana, which

reported 80 pCi/l on April 27, 1965.
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3. Tee

The Tee Event, conducted on May 7, 1965 at 0847 hours PDT,
released radioactive contamination that crossed the southern bor-
der of the Nevada Test Site and passed over Highway 95 along a
15-mile sector from 11 miles east of the junction of Highway 95

and the Mercury turn-off, to 4 miles west of this junction.

Gamma dose rates above background were detected by ground
monitors along Highway 95 from 4 miles west of the junction of
Highway 95 and the Mercury turn-off, to 11 miles east of the

junction.

Readings were low (0.04 mR/hr net gamma or below) and the cloud
passage time was from approximately 1100 to 1200 hours PDT.
Readings observed along this 15-mile stretch of Highway 95 were

barely detectable above background.

The maximum reading of 0.05 mR/hr net gamma was observed

4 miles east of the Mercury turn-off on Highway 95 at 1108 hours.

Charcoal cartridges from eight air samplers were analyzed for
specific gamma emitting isotopes as were the prefilters from the

two Las Vegas stations. No fresh fission products (}3tr, 13271,

1331 1351) were detected on these samples.

The maximum gross beta activity on a prefilter was 28.0 pCi/m?3
taken from the sampler located 4 miles east of the Mercury turn-

off on Highway 95 (unpopulated).

No milk or water samples were collected for this event.

4, Diluted Waters
A visible cloud of radioactive effluent formed immediately

after detonation of Diluted Waters on June 16, 1965 at

14



0930 hours PDT. Collapse occurred within five minutes and sealed’
off further venting. Winds in the area were light and variable and
the released effluent remained within ten miles of Ground Zero

for over an hour. Penetration into the off-site area did not occur
until approximately 1600 hours at which time the remaining ef-

fluent was moving slowly toward the northeast.

Ground monitors were operating along Highway 25 from Hiko Junction
to just southeast of Queen City Summit. Two monitors were loca-
ted in Penoyer Valley approximately ten miles due south of Queen
City Summit. When no readings above background were observed

by 1500 hours, the ground monitors moved back to the test range
complex. At 1530 hours the ground monitors encountered the
effluent along the northeastern boundaries of the test range com-
plex. Two readings of 0.02 mR/hr (net gamma) were observed.

Due to the low levels encountered, the ground monitors were

directed to terminate the mission.

Charcoal cartridges from air samplers operating at Alamo, Hiko
and Ely, Nevada were analyzed for specific gamma emitting iso-
topes. No fresh fission products (311, 1321 1331 1357) were
detected on these cartridges. Gross beta counting of prefilters
from the Air Surveillance Network showed no values in excess

of normal fluctuations except for a slight rise in the gross beta
count on the filter from Nyala, Nevada. This sample, which was
run from 0600 on June 16 to 0600 on June 17, contained 7.6 pCi/m?
gross beta count. Filters collected at Nyala the day before and
the day following this sample showed 1.6 and 2.7 pCi/m3 gross

beta.

Some of the milk samples collected after this event contained !3'I.
None of the shorter lived iodines (}3%1, !33I) were found in these
samples.
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Milk samples collected at Hiko, Nevada on June 8, 1965 and prior
to cloud arrival on June 16, 1965, also contained quantities of
1311, Two events occurred prior to the Diluted Waters Event that
were probably responsible for the ! 311 found in the milk samples
collected for Diluted Waters. One event was the detonation of a
nuclear device on the Chinese mainland on May 14, 1965 and the

other was a test of a nuclear rocket engine at the NRDS on

May 20, 1965.

The iodine found in milk safriplés collected subsequent to
the Diluted Waters Event is probably the result of the three
events and it is not possible to assess the exact contribution of

any one source.

Complete milk results are shown in the Appendix.

Reactor Experiments

1. Kiwi TNT

On January 12, 1965, the Kiwi Transient Nuclear Test (TNT) was
conducted at 1058 hours PST at Test Cell C, located at the Nuclear
Rocket Development Station, Jackass Flats, Nevada. The experi-
ment was designed to determine the effect of rapid control drum
rotation within a Kiwi reactor and the nature of the subsequent
fallout. Data collected on both accounts will aid in predicting

the effects of postulated Kiwi reactor accidents. Data collected
following the test indicated a hot line bearing lying between 200°

and 215° within 50 miles of the NRDS.

The maximum dose rate measured by a ground monitor off the
test range complex was 70 mR/hr, 1.5 miles west of Lathrop

Wells on Highway 95.
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Film badges collected following the TNT experiment indicated no

recorded exposures above the detection limit (20 mR).

A total of 74 milk samples were obtained following Kiwi TNT.

The samples were collected from two ranches in the Amargosa
Desert and 14 locations in southern California. (See the Appendix).
The Amargosa Desert locations and fourteen California locations
were sampled for approximately one week commencing on Jan-
uary 13. None of the 74 samples collected contained detectable

quantities of fresh fission products.

Air samples from twelve stations contained fresh fission products
as a result of Kiwi TNT cloud passage. Isotopic and gross beta

analyses of the positive samples are given in Table 4. (page 18)

2, NRX-A3

NRX-A3 Experimental Plans 4,5, and 6 were conducted at Test
Cell A, NRDS, on April 23, May 20 and May 28, 1965. The reactor
was tested in an upright position so that hydrogen coolant exhausted
upward along with escaping fission products. All three of these
experiments resulted in the detection of low levels of radioactivity

off the test range complex.

a. NRX-A3, EP4, April 23, 1965

The reactor was tested at full power for approximately four
minutes commencing at 1254 PST. Aerial tracking of the
effluent from the test indicated a hot line bearing of 160° from

NRDS.

Ground monitors detected cloud passage with portable instru-
ments at Pahrump between 1500 and 1545 hours PST. Net
peak dose rate during this interval was less than 0.03 mR/hr

and occurred at 1530.

17
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Air samples from several routine stations and four temporary
locations were collected following EP4. Samples collected
following EP4 with gross beta activity above background levels
are presented in Table 5. Air samples obtained following
EP4 from Beatty, Death Valley Junction and Shoshone, did

not indicate gross beta activity above background levels.

A milk sample and a sample of the cow's feed were obtained
at Pahrump on the morning of April 24. Analysis of these

two samples indicated no radioiodine.

b. NRX-A3, EP5, May 20, 1965

The reactor was tested at full power in the time interval
1032 to 1046 hours PDT. Aerial tracking of the effluent in-
dicated a hot line bearing lying between 40° and 60° on the

test range complex,

Ground monitors located on Highway 25 detected cloud pas-
sage with portable instruments. A maximum dose rate mea-
sured was 0.06 mR/hr. This measurement was made at

Coyote Summit {(unpopulated) at 1532 hours.

Air samples from several routine stations and three temporary
stations were collected following EP5. Samples collected fol-
lowing EP5 that contained fresh fission products are presented
in Table 6. Air samples collected from Pioche, Caliente and

Warm Springs Ranch did not contain fresh fission products.

Milk samples were obtained following EP5 from Pioche, Caliente,
Hiko and Alamo; milk from Hiko contained radioiodine for sev-
eral weeks following the experiment. Barium-140 was detected
on several pasture samples collected in support of the milk

sampling program. Since '*%Ba is generally not detected
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off -site from NRDS activities, it is believed that this contam-
ination is due to another nuclear event. Furthermore, !'3}1
was contained in milk collected around May 25 from the Pas-
teurized Milk Network throughout the United States. Analysis
of the data indicates the generalized contamination to be due
to fallout from a Chinese nuclear detonation on May 14, 1965.
Analysis of milk samples is presented in the Appendix.

Samples collected after June 25, 1965 reflected contamination

due to Phoebus 1A effluent passage.

c. NRX-A3, EP6, May 28, 1965

The reactor was tested at intermediate power levels in the

approximate time interval 1030 to 1100 hours PDT. Aerial
tracking of the effluent indicated a hot line bearing of 250°

on NRDS,

Ground monitors did not detect dose rates greater than back-
ground on the test day. Monitored locations included Lathrop

Wells, Beatty, and Highway 95 between these towns.

Air samples were collected from the Lathrop Wells and Beatty
routine stations and from one temporary station following EP6.
Of the air samples collected following EP6, only the Lathrop
Wells charcoal cartridge contained radioiodine. A summary

of the results is shown in Table 7.

Milk samples were obtained at two locations following EP6.
Three samples from Springdale, Nevada, collected on June 3,
9, and 17 contained detectable quantities of !3'I. These quan-

tities were 70, 40, and 50 pCi/l respectively.

3. Phoebus 1A, June 25, 1965
The Phoebus 1A Experiment was conducted at Test Cell C on June 25

from 1315 to 1326 hours PDT under conditions identified as

22
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Experimental Plan 4. The nominal operating power was 1100
megawatts. The reactor was tested in an upright position so that
the hydrogen coolant exhausted upward along with escaping fission

products.

A ground monitor assigned to Queen City Summit (65 miles, 15°
from Test Cell C) detected cloud arrival at 1615 PDT and mea-
sured a peak dose rate of 0.065 milliroentgens per hour at 1631
hours. Dose rates above background persisted at this location
and are believed to have been associated with heavy rain in the
area. Monitoring of Highway 25 north and south of Queen City
Summit on the evening of June 25 indicated that this location was

on the hot line. Queen City Summit is unpopulated.

Charcoal cartridges collected from four air sampling locations
following Phoebus 1A contained isotopes of radioiodine. The anal-
yses are presented in Table 8. Cartridges collected from Twin
Springs Ranch, Warm Springs, Clark Station, Nyala, Currant,
Sunnyside, Caliente, and Warm Springs Ranch did not contain
radioiodines. Gross beta analysis of prefilters from these loca-
tions did not indicate concentrations greater than normal back-
ground levels (<2 pCi/m?3), although strontium-91 was detected

on several prefilters in concentrations of approximately 1 pCi/m?3.

Milk was sampled at several locations following the Phoebus 1A
test. The results of the analyses are presented in the Appendix.
Several samples were obtained prior to the effluent passage and
the data indicate that radioiodine contamination of the area north-
east of the test range complex existed prior to the Phoebus effluent
passage. This contamination is believed due to three prior events:

(1) a Chinese mainland nuclear detonation on May 14, 1965 which

24
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introduced low levels of ' 3!I into milk supplies over much of the
United States, (2) a test of the nuclear rocket NRX-A3 which was
conducted at NRDS on May 20, 1965, and (3) an accidental release
of fission products from the Diluted Waters Event conducted at
NTS on June 16, 1965. Some contamination, however, must be
attributed to the Phoebus effluent since '3'I levels increased and
the presence of ! 33] (Ty/2= 20 hrs) and ! 32 Te-I (T1/z = 77hrs)

was noted on feed samples.

C. Six-month Summary
The highest air filter results collected during the six month period
were taken following the Palanquin Event and are listed in the sum-

mary of that event.

Some samples of water used for human consumption collected during
this period contained '3'I. These samples were collected following

the Palanquin Event and the Phoebus reactor experiment. The values
were all below 300 pCi/l, the AEC protection standard for continuous

exposure.

The highest radioiodine content found in milk during this period was

at the Martin Ranch, Eureka, Nevada where a peak level of 11, 000
picocuries per liter of milk was recorded on April 18 and 19, 1965
following the Palanquin Event. However, the highest value found at

a farm where children were living was at the Pasquale-Richards Ranch,
Paradise Valley, Nevada, where the peak level of 5500 pCi/l was re-
corded on April 20. This is about 1/40 of the Protective Action Guide

of the Federal Radiation Council for individuals.

Approximately 4500 film badges were collected and processed from
film badge stations and badged personnel in the off-site area. Only
the station badges listed with the Palanquin summary showed positive

exposures which could be associated with events during this period.

26



V. CONCLUSIONS

Results obtained through environmental radiation surveillance during
this period indicate that no individual in the off -site area received an
exposure, resulting from Nevada Test Site operations, which exceeded
the guides established by the AEC and/or recommended by the FRC
and the NCRP.
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APPENDIX

Table 1. Milk sample results for the six-month period. 29
Table 2. Milk sample results for Project Palanquin. 57
Notes:

Table 1. The first line of each sample listing gives the location of the
sample source, the identification number assigned to the sample when
it arrives at the laboratory, and the date the sample was collected,
The remaining lines show the isotopes present in the sample in units
of picocuries per liter, except for calcium and potassium which are

given in units of grams per liter.

Routinely, analysis is made for the following eight isotopes: *!Ce,
1317 106Ry, 137 Cs, 9°Zr, 5%Mn, *°K, and '*°Ba. These isotopes
are listed only when they are present in detectable quantities. When
samples are collected for particular events, analysis is generally

done for 331 in place of ' 2®Ru.

The isotopes which are processed by radiochemistry methods--Ca,
895r, PSr--are listed if radiochemistry is performed, even if they
are not detectable. If 89Sr is not detectable, it is listed as "B', which
equals < 5 pCi/l. If ?°Sr is not detectable, it is listed as ''D", which
equals < 0.1 pCi/l,

Table 2. The results of milk samples collected for Project Palanquin
are listed in columns. The data for 31, 1331 and !37 Cs are in ex-

ponential form, 2.,9E2=2.9x10%= 290.
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