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ABSTRACT

This report summarizes the data obtained from periodic environm

surveys at the Nevada Test Site (NTS) from July, 1967 throug June,

1968,

The Envi __ental Surveillance group performed routine and special
surveys of NTS. Samples of potable water were collected for
1aboratory1aﬂal is from living quarters, administrative facilities,

and cafeterias. Additionally, samples of water from waste ponds,

sewage basins, reservoirs, springs, and wells were collected on a
routine basis to determine ambient levels of radiocactivity or any
changes of radicactivity. Ailr samples were also routinely collected

at selected locations throughout NIS for the same purpose as for water
samples. Soil and vegetation samples were collected to provide infor-
mation for assessing trends in the distribution of fallout radiocactivity

levels.

A1l environmental samples, except soll and vegetation,

We v
-routinely for gross beta radicactivity, and selected samples were
additionally analyzed for plubonium alpha activity. Soil an g

tion samples were routinely analyzed for gross gamma radloactlv ity.
Si gnificant increases or changes in the radicaectivity levels of th

Cally LICHDases CllRLlls LlL wiil LV vy LS VOLo jd

samples were reported to the appropriate field monitoring groups for

invegtigation and remedial action. A1l samvle results are mermanent

Voo Laiga (=3 Lo lal aCu il Ol Sl Sadldpat results are JOSE it ~N AL ARV

maintained by the Environmental Surveillance group for record purpos

and for commariceson with nreviole +w
Chd L\ --— AL \/UJJJ.W-L kb DL VVal il L/.L. VA D B

lations where feasible.
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INTRODUCTION

This report contains a summary of the data obtained concerning
the radiological conditions in the enviromment of the Nevada
Test (NTS), performed under contract to the AEC by the Radio-
logical Sciences Department of the Reynolds Electrical & Engi-
neering Co., Inc.

The Environmental Surveillance Group performs routine and spe-
cial surveys of the NI'S. Samples of air and water are collected
for laboratory analysis from living quarters, administrative
buildings, and cafeterias. Additionally, samples of water from
waste ponds, sewage basins, reservoirs, springs, and wells are
collected on a routine basis to determine normal levels of radio-
activity or any change of radicactivity. Air samples are also
routinely collected at selected locations throughout NTS for the
same purpose as for water samples. This report also contains a
summary of the data obtained from the first year's collection

of soil and vegetation samples from selected locations within
the NTS. :

All environmental samples are analyzed routinely for gross beta
radioactivity, and selected samples are additionally analyzed

for plutonium alpha activity. Significant increases or changes

in the radiocactivity levels of these samples are reported to

the appropriate field monitoring groups for investigation and
remedial action. All sample results are kept by the Environmental
Surveillance Group for record purposes and for comparison with
previous results to determine trends and correlations where feasible.

This report presents the data derived from the sampling program
for the period July, 1967 through June, 1968.
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Introduction

The Environmental Surveillance group maintains low-volume,
continuouslv-operating air samples at 22 permanent loca-

CILVAIUILRVUS LY -Vl abvlliys & 2Te & L84 TR 813 R V)

tions (Figure 1 and Table 1) situated to provide monitor-
ing of the particulate airborne radiocactivity within the

|2 4% = aAll VO Llal LV aiby

Nevada Test Site (NTS) boundaries.

Description of Equipment

The sampling equipment used consists of a positive displace-
ment Gast pump that pulls air through a 4" (Whatman 41)
filter paper mounted in a disposable plastic filter head. A
dry gas meter is utilized to measure the total volume of
displaced air over a period of seven days. The total volume
of air sampled during a regular seven day sampling period is
approximately 1 x 102 cubic meters. The flow rate of air
through the filter is maintained at approximately four cubic
feet per minute.

Counting Procedures

A1l collected air samples were held in storage for at least
five days before counting. This time interval allowed the
naturally occurring radon and thoron daughters to decay to
insignificant levels. Air samples were analyzed for gross
alpha and beta using a Beckman WIDE~-BETA II gas proportional
system having an efficiency (the ratio of observed counts to
known disintegrations) of 30.9% for alpha and 52.4% for beta.
This system replaces the Nuclear Chicago ULTRASCALER which
was used previously. Background counts for alpha and beta
on the WIDE-BETA IT system were determined by counting for
100 minutes each. A Baird Atomic SPECTROMETER was used for
determination of gross gamma activity. If the activity for
gamma was such that the apparent 20 counting error was less
than 50%, then the sample was transferred to a 400-channel
gamma-spectrum analyzer to qualitatively determine the con-
tributing radionuclides.

Sample activity results, reported by the Radiological Mea-
surements Laboratory, were compared with an established "alert
level". The determination of the alert level is based on the
concentrations guides of urnknown radionuclides in air for a
period of 168 hours (CG) as outlined in USAEC manual chapter
0524. The alert level for beta activity has been maintained

at 1.0 x 10-11 wCi/cc of air after a five day decay period and at

R A D13
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1.0 x 1077 uCi/ec for alpha activity.

Though a sample may exceed this alert level, it does not nec-
essarily mean that the actual CG has been exceeded. Whenever
a sample does approach or exceed this established guide, more
intensive sampling and more involved analyses are performed
to determine if the high concentration is wvalid. '

Data Discussion

The means and ranges of gross beta radiocactivity in weekly
collections of air samples from the 22 permanent locations
from July, 1967 through June, 1968 are tabulated in Table 2
and plotted in Figure 2. During this fiscal year (July, 1967
through June, 1968) two sample activity values exceeded the
alert level of 1.0 x 107 1" uCl/CC in air. Durlng the latter
week of January 1968, the air sampler located at Area 1,
gravel pit (see Figure 1) recorded a value of 5.15 x 10~
wCi/ce. This was attributed to an event conducted in Area

2 on January 18, 1968. The effluent cloud resulting from

a slight venting moved in a southwesterly direction, passing
over the Area 1 sampler and fringing the air sampler at Area
IO WﬂlCl’l I’eS‘Ll_LTLJéCl lIl L/Il(:‘ .[.I..Lgllebb recorueu I'ed.(l_LIlg d.b Jljhé
latter area 1.25 x 10™ 12 uwCi/cc for the fiscal report period.

The highest recorded activity wvalue for this report period,

2z hO . an- T

3.48 x 107'Y | ;Ci/ec, occurred after the BUGGY detonation, a
Plowshare event, conducted in Area 30 on 3/12/68. This asample

“

was collected from the Area 20, dispensary area, (Figure 1)
for the third week in March, 1968. Also affected by the Buggy

______ P, N PO RS, | PRSTRRP P

event was the air bd.XIlpJ.e.[ located at stake 4ly\;—lU \:'.'Lg,tue I}

in Area 19 where the reading here was 3 60 x 10°12 uCi/ce, the
A~ A

ohan

~re Y
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J.J.J.E,J.).CD' recoraea vaiu O.L' he fiscal J.UpO.LL;
period (see Figure 3). Fluctuation and t d for this fiscal
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Figure 3 and Table * show the plotted means and ranges for
each of the mean values of all 22 sampling locations which
averaged 1.56 x 10‘13 "v-//CC. This value is slightly higher thar
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the mean value observed for all air samples collected over two
s ich avnwnao-ad 1.02 x 10_13 uCi /r\n for

i1

previous fiscal period
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flscal year 1967 and 1.37 x 10-1 pCl/bc for fiscal year 1966.%
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The highest observed mean value for a sampling location was
9.23 x 10-13 pCi/bc in Area 1 gravel pit, and the lowest was
7.60 x 10-14 wCi/cc in Area 11, at Guard Station 29%. The
wide range of values encountered during this sampling period
are shown in Table 3 and Figure 3. Greater than a factor of
100 was usually the result of a single high or low value.
These extreme values did not drastically affect the mean
values due to logarithmic transformation of the observed
activity results. (The statistical treatment of data for
this report is presented in Appendix A.)

Detectable alpha activity values for air during this period
occurred infrequently and at isolated locations. Although
29% of the total number of air samples collected during
this report period showed activity levels over background,

a statistical summary of this data would not be meaningful
because of the uncertainty associated with results uncorrected
for self-absorption and the low activity values which result
in a high relative 2¢ counting error.

Routine gamma counting of pre-filters during the period
commencing January, 1968 indicated the presence of short
lived gamma emitting radionuclides. Gamma spectrum and decay
analyses of the samples during the period January through
June, 1968 indicated that origin was from foreign weapons
testing. Other isolated cases where the presence of short
lived gamma emitting radionuclides were present were asso-
ciated with individual test operations. In all cases, the
presence of gamma-emitting radionuclides, as determined
qualitatively by spectrum analysis, did not pose a health
hazard.

Summary

These results indicate, in general, a slight increase in
mean values since preceding periods. This is attributed to
the contribution of foreign weapons testing as noted in
Figure 3 where an increase in activity values occurred in
January, 1968.

Results of Envirommental Surveillance sampling activity values
obviously cannot be used in calculating personnel exposure
doses. They are instead used as an index and in the detection
of trends, and emphasis is either sustained or shifted to
other sample types whenever significant changes in levels are
noted.

*Staff report, "Envirommental Radiocactivity at the Nevada

Test Site, July, 1966 through June, 1967," unpublished report,
Radiological Sciences Department, Reynolds Electrical & Engi-
neering Co., Inc., May, 1968.
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SECTION 2

Water Sampling

Water samples were collected from selected waste ponds, res-
ervoirs, sewage basins, natural springs, wells, and potable
water sources, such as cafeterias, swimming pools, etc., on

i

Collection Methods

Water samples were collected in one liter glass bottles on

a weekly, monthly, and special basis depending upon the
potential for radiocactive contamination. The potable water
samples were collected from taps at the point of consumption
after allowing the water to run for a length of time. All
industrial reservolr water was collected near the inlet
points of the reservoirs, while the natural spring water
samples were "grab" samples obtained by dipping at the sur-
face.

Sample Preparation

All water samples were analyzed for gross beta and tritium
concentrations. A 15 ml aliquot was first taken from the
original sample in a 5 dram plastic vial and submitted to
the counting laboratory to be gamma counted. A 1 ml sample
was taken for tritium analysis which was performed using
standard liquid scintillation counting techniques. The re-
mainder of the one-liter sample was evaporated to 15 ml,
transferred to a two-inch stainless steel planchet, and
evaporated to dryness under infra-red lamps. A welting
agent was added during final evaporation to provide even
distribution of the sample on the planchet. From the
preparation laboratory, the samples were sent to the count-
ing laboratory, and counted for beta. When indicated, one-
liter samples of water were submitted for gamma spectrum
analysis.

Counting Procedures

All routine envirommental water samples were analyzed for
beta radioactivity by gas proportional counting. The water

TN T T A

samples were analyzed by a Beckman WIDEBETA system equipped
with an gutomatic sample changer. The efficiency, i.e.

the ratio »f observed counts to known disintegrations, on the
WIDEBETA system, was 57% for beta. The average background

PR S Sy - a 1 I B .oA. f JR E
couwrit rave was 1.0 counts pel" mirniuie 10L Uebd
The tritium analyses were performed using a Packard Tri-Carb
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Liquid Scintillation Spectrometer with an efficiency of
18% and an average background of 16 counts per minute.

Statistical Summary of Results for Water
2.5.1 Potable Water Samples

The statistical breakdown for potable water samples
for fiscal year 1968 was based on nine sampling
locations (Table 4 and Figure 4) taken on a weekly
basis.

i Table 5 and Figure 5 give the means and ranges for
gross beta activity from July, 1967 through June
1968 The means ranged from a low of 2.88 x 10‘
pCl/CC recorded on b/ly/oo to 1.95 x 107~ pbl/cc
recorded on 10/15/67. The maximum value for the
year was 4.80 x 107 uCi/cc recorded March 25,
1968 at the Area 20 Dispensary. This maximum
reading recorded for the report period was pri-
marily contributions from the BUGGY event con-
ducted on 3/12/68. Subsequent weekly samples a
this location showed decreasing results which

equai_e(l pIe—DUUUi ldflgeb ().L Il().[ﬂld.l_ ciLb.LV..Lby LI
average mean for fiscal year 1968 was 6.41 x
ey
AL

4
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pr/LL as compared with 3.77 x 107~ pu¢/CC

fiscal year 1967 and 6 29 x

raar 10AA M A
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higher than that of
:

helow the CG
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Table 6 and Figure 6 give the means and ranges for
gross beta activity o he nine potable water sample
locations over 1 period 1968. The maxi-
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table water sampllgg station
) e 'a at 1.11 x 10~ nC'(/oo
The wide range obser r the Area 20 Dlspensary
and Area 51 Cafeteria was a result of a single high
observed reading. Due to logarithmic transformation
of data, the means were not drastically affected by

these unigue individual readings.

T4
0
0.

With the exception of the potable water sample col-
lected from Area 20 Dispensary on 3/25/68, all water
samples collected during the year were well below
the CG recommended guide level.




2.5.2 Natural Springs Water Samples

2.5.5

The term "natural springs" encompasses most of the
naturally occurring spring fed pools located

within the NT'S. Although these springs may be used
infrequently as drinking water by some individuals,
they are considered as a separate classification
from potable water sources. In an effort to ade-
quately cover the test site, eight sampling locations
have been selected (Figure 7 and Table 7). All of
these stations were sampled once a month.

Table 8 and Figure 8 show the means and ranges for
gross beta activity over a twelve month period.

The means ranged from 7.04 x 10-9 uCi/cc recorded
in May, 1968 to 2.61 x 10~% yCi/cc recorded in
September, 1967. The maximum recqrded value for
this fiscal period was 9.30 x 107C uCi/ecc collected
from Area 12, Gold Meadows Pond in July, 1967.

This location is not a natural spring in the true
sense in that most accumulated water is a result

of runoff. Frequent occurrences of long lived
radionuclides in collected samples indicates trans-
location by runoff from a known contaminated area
on high ground. Thg average mean for fiscal year
1968 was 1.61 x 107° uCi/ecc as compared to 1.27 x 10~
uCi/cc for fiscal 1967 and 1.02 x 107° pCi/ec for
fiscal year 1966. (Refer to footnote at end of
Section 1.) '

No natural springs water sample collected during fiscal
year 1968 exceeded the concentration guide of 1.0 x 10-7
pCi/cc. The maximum mean and ranges occurred at Gold
Meadow Pond (Table 9 and Figure 9). This location has

a maximum potential for contamination due to runoff and
accumulation, test site originated fallout, and foreign
weapons tests contamination since it is completely ex-
posed to the atmosphere.

Open Reservoir Water Samples

Open reservoirs have been created throughout the NTS

to furnish a ready supply of water for various indus-
trial purposes. Eleven of these reservoirs have been
selected as sampling locations (Figure 10 and Table 10).
The reservoir at Area 17, Well 1 which was previously
sampled, has been eliminated from routine collections
since the well pump was inoperative throughout this
fiscal year. :



2.5.4

Table 11 and Figure 11 give the means and ranges
for gross beta activity over the twelve month
period of fiscal year 1968. The means ranged from
a low of 5.50 x 1079 uCl/cc recgrded in August,

of 1967 to a high of 4.06 x 107° | ,Ci/cc in March
of 1968. The maximum recorded value for this
reporting period was 2.71 x 10-6 wCi/cc which was
collected from Area 20, Well U20a Reservoir during
the latter half of March 1968. This reservoir
(see Figure 10) was in the fallout path from the
BUGGY event conducted in Area 30 on March 12, 1968.
Two other open reservoirs on routine collection
schedules also were exposed to this fallout path,
Well Uel19e and Uel19gs reservoirs, both in Area 19,
The former reservoirs recorded 1.04 x 107! uCi/cc

“and the latter 3.87 x 10~ 7 wCi/cec. The average

mean value for fiscal year 1968 was computed at 1.32
X 10-8 pCl/CC which was higher than the mean for
fiscal year 1967 which was 8.00 x 10-9 uCi/cc.

With the excevtion of the three reservoirs men-
tioned above which were in the fallout path during
March, 1968 and the Well 4 Reservoir in Area 51
during July, 1967, (see Figure 12 and Table 12) all
other open reservoir water samples collected during
fiscal year 1968 were below the CG value of

1.0 x 1077 yCi/ce.

Supply Wells Water Samples

Thirteen supply wells were sampled on the NTS
during fiscal year 1968 (Figure 13 and Table 13).
Water from these and other wells throughout the
Test Site is used for a variety of purposes ranging
from sanitary water supply to drilling mud prepara-
tion. The criteria for selecting particular wells
to be sampled was based not only upon their poten-
tial use for human comsumption but also upon their
value as an index for measuring the possible move-
ment of radiation contamination in the agquifer.
Most of these wells are located in areas where the
movement of water in the aquifér is from known
contaminated underground test sites. To date

no data have been obtained that would indicate

that the ground water at any well sampling location
has been significantly affected by movement of
contamination through the aquifer.

Table 14 and Figure 14 give the means and ranges
for gross beta activity over a years' period from
July, 1967 through June, 1968. Samples for



October, 1967 were t aboratory analysis.
The means of sample activity ranged from a low of
7.77 x 1079 uCi/ce recorded in April, 1968 to a
high of 1.16 x 10-8 wCi/ce in Januvary, 1968. The 8
maximum sample value for this period was 6.18 x 10°
wCi/cc recorded in November, 1967 from Well UeSc

in Area 5. The average of all mean values compubed
for fiscal year 1968 was 1.07 x 10-8 pCi/cc, which
is slightly higher than the me n va 7 96 10-9

O!D
™

uCl/bc recorded in 1967 and 1
corded in fiscal year 1968.

As mentioned previously, all sample values were well
below any level of concern and did not exceed the
CG value of 1.0 x 10~/ yCi/ce.

2.5.5 Final Effluent Water Samples

Four locations were sampled (Table 16 and Figure
16), all in NTS living areas, to determine what,
if any, levels of radiocactivity were present in
sewage. This program of monthly collections was
terminated in April of 1967 and re-instituted as
quarterly collections beginning in July, 1967.

A total of 10 samples were analyzed from these 4 lo-
cations during this fiscal period. No tabular pres-
entations were prepared due to the small sample sizes
from each location. Availablg data indicates the
lowest value to be 8.73 x 107~ uCi/cc collected in
July, 1967 from the Area 23, ginal effluent pond, and
the highest value, 4.92 x 107° uCi/cc from Area 12,
final effluent pond, collected in January, 1968. All
other values fell within the ranges mentioned above.
The average value for all results reported was com-
puted to be 2.17 x 10=° yCi/cc. This value is well
below the CG value of 1.0 x 10~/ pCi/bc, even

though it is highly unlikely that this water would
ever be used for sanitary purposes.

2.5.6 Miscellaneous Water Samples

There were seven miscellaneous water sampling locations

sampled during fiscal year 1968. Each location had some
unique characterization that removed it from the preceding
groups nd, because of this, each location has been

[SEACARSS IS a.u.u., vColiauotT Ul

treated separately.

two areas to be discussed are the Mercury swim-

Rl ~1
ming yvul in Area 23 and the Groom Lake swimming pool

in Area Both pools are unique in that the water

. . A A
is nonsta“t+f being filtered. The swimming poco! in

Mercury is open to atmospheric fallout at all times,

The firs

ming noo



while the swimming pool at Groom Lake is enclosed,
but dust from the outside can still be carried in
and dispersed in the water.

The next group of related sample locations comprises
the permanent bodies of contaminated water located
in Area 12 at Upper and Lower Haines Lake, at the
Control Point (CP) decontamination pad in Area 6

and the Laboratory sump in Area 23. The Haines

Lakes were established as reservoirs for industrial
water when a water source was exposed during con-
struction of tunnel U12e (E Tunnel). This water
source became contaminated from a test in E Tunnel

in 1961 and also again in 1967. The waste pond in
the CP area was constructed to contain liquid radio-
active waste from the decontamination operations per-
formed in the area. The Area 23 Laboratory sump is

a receptacle for all plumbing wastes from the prepara-
tions and analyses complexes. The sump is connected
to a network of underground perforated pipes which
drains and leaches liquid residue collected in the
sump .

Papoose Lake is the only natural drainage basin out-
side ‘the Test Site which is continually sampled.

Any contamination which shows up there is the result
of airborne surface material or atmospheric fallout
from past atmospheric detonaticns.

Table 17 and Figure 17 show the locations of the
miscellaneous water sampling stations in relation to
the entire test site. Table 18 and Figure 18 gives
the means and ranges for all six locations based

on samples collected once a month over a twelve-
month sampling period except for the CP waste pond.
This location was sampled on a quarterly basis only.
The wide ranges noted from the Upper and Lower Haines
Lake's samples for this fiscal report is a result

of periods of peak activity when copious water inflow
tended to dilute contamination levels at the points
of collection. Though extreme values in ranges are
encountered, the mean for both lakes is comparable
-to values recorded for the preceding fiscal year.
Only one sample result was reported for the quarterly
collection at the Area 6, CP waste pond. This value
was 3.12 x 107 yCi/ece.

-10-
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3.3

SECTION *#

Background Radiation Measurements

Introduction

Background radiation measurements were obtained at weekly
intervals from eight sample locations, an increase of three
more locations over fiscal year, 1967. Sampling commenced
in August, 1967 for the three new additions and all back-
ground measurements were terminated ir April of 1968. For
a map of these locations see Figure 2. Methods and pro-
cedures followed were similar to uhCS used in environmental
surveillance programs at other atomic energy sites. The
results are similar in that the ranges of wvalues observed
correlate well

Measurement Methods

Background measurements were -btained using Victoreen Model
239 indirect reading lonization chamber Five of these
chambers were located in a small semi- D“Ouectlve enclosure
at each location. The locations chosen were in NTS living
areas. This particular model instrument has an effective
range of 0-10 mR.

As a back-up for the lonization cha , standard NTS film
dosimeters were also included in each sample lccation. It
is pecssible that, should a test vernt, high levels of radio-
activity would be encountered beyond the range of the ion-
ization chambers. Therefore, a higher range dose-measuring
device was necessary.

—

Analysis Procedures

The ionization chambers were collected on a weekly basis and
read on a Victoreen Minom-ier II reader. Corrections were
made for background and for drift {non-radiation induced
discharge of the chambers;. Two sets of chambers were in-
volved, one set being used at the sample locaticns for mea-
surements and another set fully charged stored in the abor-

3

atory. Each week these sets were exchanzed, the fresh set

being recharged and a record kept of > amount of "drift"
while stored in the laboratory. i specially designed shock
proof box was used to transport the chambers to minimize
accidental discharge due to mechanicz! shock.

Readings from the five chambers 1w each location were aver-
aged to vbtain a mean value for cach locatl
hence the lack of ranges for Jbserve
panying figures and tabl :
chambers which were grocs
particuiar location wers




3.4

since they probably were the result of shock or other
malfunctions and not representative measurements.

Measurement Results

The statistical breakdown for the background measurements
for fiscal year 1968 was based on eight sample locations
on a weekly basis (Table 19 and Figure 19). Individual
sample location results are plotted in Figures 20 through
27. Results are tabulated in Table 20.

The results presented in Table 20 reflect a reasonably
stable ambient background for each of the sampling loca-
tions. Unusual fluctuations of the results were attri-
butable to (1) foreign weapons tests, (2) NI'S tests which
vented, or (3) NRDS reactor runs which contributed meas-
urable airborne contamination in some instances.

Evaluation of these results indicates that no significant

radiation hazard existed in the vicinity of the ion chamber

locations during fiscal year 1968. With the exception of
two separate and known instances of atmospheric venting
which contributed to positive readings above the normal

range of values encountered (Figures 23 and 25), all

other readings throughout the fiscal year averaged less
than 1.0 mR/day.

-0~



SECTION 4

SOIL AND VEGETATION SAMPLING

Introduction

Soil and vegetation samples were collected from sixteen sam-
pling locations throughout the Nevada Test Site. Both types
of samples were obtained in close proximity to each other to
perm*t correlation of future data resuits.

+
L
o]

Sampllng Method

Attempts at sampling soilil and vegetation have bHeen made lo-
cally and elsewhere in previous years with rather disap-
pointing results. Particularly in the case of vegetatlon
sampling, typical problems concerned the absence of Y megen-
iety in choice of species selected, lack of suffici. ' atten-
tion to sampling topography, and izck of consideration of the
most advantageous blolcgical charvacteristics when selecting
species of plants for sampling.

Surveillance
problems

The sampling procedures used by ©
group reflect a concerted atifempt
outlined previously. Sampling locar 15 were chosen to reflect
a stable soil surface, i.e., a topographically appropriate area
having a minimum amount of channeling effects due to canyons,
sand-eddy formations, etc. Soil samples consisted of a series
of cylindrical cores 1 cm in depth and aggregatln approximately
100 grams.

Vegetation samples consisted of four species commonly available
on the NTS on a year round basis--sagebrush, blackbrush, winter
fat, and creosote. A number of comnsideraticns were taken into
account when selecting species such as availability, leaf type,
leaf density, and structure. Owing to the type of vegetation
selected and the sparse rainfall encountered in a desert envi-
ronment, uptake of radionuclides was nﬁniﬁﬁzed and the data
reflect essentially fallout deposition. Sufficient vegetatlon
was collected per sample to yield aTely TO grams of
leaf material. The vegetation wae placed in a heavy peper sack,
taped shut, and gllowed to dry. 2 the leaves had become
sufficiently brittle, they could haken loose from the stems

[P S

Since tr.is was the first year 7
based on new sampling concepts, :
with any previous data tc observe ar
that a technical paper will be
pletely the newly implemented

this program
correlated
is expected
> Lling more com-
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Counting Procedures

Both soil and vegetation samples received gamma spectrum
analyses and gross gamma analyses. The samples were leached
according to standard laboratory procedures and evaporated
on counting planchets. A Baird Atomic SPECTROMETER was

used for determination of gross gamma activity. If the
activity was such that.the apparent 20 counting error was
less than 50%, then the sample was transferred to a 400
channel gamma-spectrum analyzer to gquantitatively determine
the contributing radionuclides.

Data Discussion

Tables 21, 24 and Figure 28 give the sampling locations
for soil and vegetation samples respectively. The means
and ranges of gross gamma activity in monthly collections
of soil samples and vegetation samples from July, 1967
through June, 1968 are tabulated in Tables 22, and 25 and
plotted in Figures 29, and 30 respectively.

Soil Sampling Data

Mean values of %ross gamma activity in surface soil rangeg5
from 1.16 x 1072 pCi/gm on 2/68 to a maximum of 1.75 x 10
uCi/gm on 3/68. The observed mean values exhibit a rather
close grouping for the entire year. The highest recorded
value was 1.26 x 10-% 1Ci/gm obtained from the Area 5 old
fallout station during the month of December, 1967.

Vegetation Sampling Data

Mean values of gross gamma activity deposited on vegetation
exhibited considerably more variability than the results.
from soil sampling. Mean values ranged from 5.45 x 10~
uCi/gm dry weight recorded in July, 1967 to a maximum of
3.09 x 10-5 uCi/gm in March, 1968. The average value of
the monthly means was 1.23 X 10-5 pCi/gm. This compares
favorably with the observed mean value for soil samples.
The highest recorded value was 5.82 x 10-2 pCi/gm dry
weight in March, 1968 from Area 19, Stake 19F-13. This
location was in the fallout pattern from the BUGGY event
conducted on March 12, 1968 in Area 30.

The mean values increased gradually to a peak in January,
1968 probably due to the effects of foreign weapon testing.
A gradual decline to "pre-weapon effects"” values then
occurred.

I
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11
12
16
18

19
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27
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51

TABLE 1

NTS ENVIRONMENTAL SURVEILLANCE
ATR SAMPLING STATTON LOCATIONS

SAMPLE STATTON LOCATION
Gravel Pit
Camp Compound
North of Cafeteria

East of Well 5B Reservoir
Guard Station 250

Aid Station
Well % Complex

9-300 Bunker

Guard Station 700
Guard Station 293
Changehouse

Tunnel Site Maintenance

East of Cafeteria
North of Cafeteria

Echo Peak
Stake 19C-10

West of Aid Station

Building 214
Health & Safety Building Rooftop

West of Dispensary
Project HENRE

Bast ofICafeteria

~15-

MAP CODE

FOR FIGURE 1

1a
2a
2a

ba
5b

Ga
€b

9a
10a
Ta
12a
16a

18a
18b

19a
10b

20a

2%a
23

2fa

28a

H5la
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TABLE 2

SAMPLING PERIOD MEANS AND RANGES OF

GROSS BETA RADICACTIVITY IN ENVIRONMENTAL

ATR SAMPLES FROM NTS
JULY, 1967 THROUGH JUNE, 1968

ATR SAMPLES (Values in terme of wCi,
DATE HANGE
3 MEAN
(Week ending) ATV INIMUM
- -14 - -1z _—pl
07,/09/67 L.oh x 10, 2.66 = 107, 2.88 x 10_)
07/16/67 5.9% x 40_{& 7010 x 10,2 3.46 x 10,
07/23/67 1.35 = 107 1.50 x 10,7 1.06 x 10
4 P ‘_l]w O /~—1) 4 - _/I)+
07/30/67 L1 ox 10 ©.52 = 10_ 7 .00 x 10_,
08/06/67 2.13 x 10_;4 2.52 x 10 qi 1.48 x 10 1k
08/13/67 2.8% x 1C ;4 EoLg oz 1067, 2.29 x 107
B -1 I =t S -tk
08/20/67 2.79 x 10, B30z 10, B9 x 10,
08/27/67 2.83 x 10", 5.71 x 107, 2 1.78 x 10“14
09/03/67 2.23 x 10 ., 5.3 x 10‘%; 1.00 x 10‘14
09/10/67 1.06 x 10, .02 % 107,72 1.0t x 107,
-4 S =14
09/17/67 1.46 x 107 2 3 w1072 1.12 x 104
09 /24 /67 1.52 x 10,7 G.7 10T 2 L.8% x 10” i
1 6 9% 107 6.71 x 10”72 } c 107
0/01/67 9.09 x 10_,, 6.71 x 10,7 h.92 % 10_4y
10/08/67 6.92 x 10 ) 1.8 = 1@_4; 3.58 x 10,0
10/15/67 2.08 x 10 ) 3.50 x 10 % 8.30 x wo:ii
10/22/67 £.93 x 10_14 1.79 = 10 {g .02 % 10,
10/29/67 6.%0 x 10 9.91 x 10,2 2.20 x 10_, )
11/05/67 3.95 x 10_), 1.0% 3 10 42 2.91 x 10_,)
11/12/67 4 4o x 10y 1.57 2 1Q-i§ 2.6 x 0 )
11/19/67 6.06 x 10 14 1.91 x 10, 3.14 x 10 ]
11/26/67 1.80 x 10'14 3.0h ¥ 10:12 3.52 x 10’12
12/03/67 %.83 x 10:14 1.88 x 40_15 2.69 x 10:14
12/10/67 5.10 x 10_) 1.46 x 1017, 2.69 x 10_1)
12/17/67 4,07 x 10_7& 8.57 x 10, < 1.84 x 10_4)
12/24 /67 3.18 x 107, 2.21 x 10_73 1.06 x 10 15
12/31/67 2,48 x 10_{3 5.81 z 12,2 9.0% x 10”7
01/07/68 314 % 10 1N oz 100 8.23 x 107,
-13 L e Z -4
01/14 /67 1.31 x 10, 2.36 x 10_,7 7.35 % 10_, -
01/21/67 6.90 x 1077 1.77 % 100,0 3.02 % 1007
01/28/67 1.85 x 10"1% 5.45 % 10,4 bk6 x 1075
02,/04 /68 3,92 x 10'1Z 7.85 x 10 ;; 2.08 x 10’15
n2/11 /68 2.9% x 10:1/ P00 L2 1.83 x 10'15
02/18% /67 1.75 % 10 > oohE oz 10 13 1.40 x 10'1
02/25/67 1.91 x 10"42 sox 10,2 1.26 x 10'13
03/0%/68 1.57 x 1077 00 % 10'41 1.15 x 10‘12
03/10/67 1.93 x 10"{2 6.5 x 10:1§ .04 x 1072
03/17/67 2.32 x 107 7 640 % 40 1.51 x 10

-17-



TABLE 2 (Contd)

(Values in terms of pCi/ce)

DATE RANGE
MEAN

(Week ending) MAXTIMUM MINIMUM

03/24 /68 4,62 x 10:1% 3.48 x 10:12 1.62 x 10_12
03/%1 /68 2.27 x 10_13 1.52 x 102 1.50 x 10_13
o4 /07/68 3.97 x 1o_13 2.98 x 10,2 T.12 x 10_, 7
ok/14/68 2.45 x 107,53 8.20 x 10_12 5.02 x 107,
oL /21 /68 2.84 x 10_13 5.96 x 10_13 . 2.22x 10_13
04 /28/68 2.86 x 10_13 5.07 x 1o_13 2.72 x 10_15
05/05/68 4,00 x 10_.2 5.22 x 1077 314 x 10_13
05/12/68 3.60 x 107,35 h.o4 x 1o_1§ 2.52 x 1o_13
05/19/68 3.89 x 10_13 k.93 x 10_13 2.96 x 10_13
05/26/68 3.56 x 10_13 5.10 x 10_13 2.10 x 10_13
06/02/68 340 x 10_13 L.zt x 10_.2 2.75 x 10_13
06,09 /68 2.86 x 1075 6.06 x 10_1§ 0 1.80 x 1073
06/16/68 2.35 x 10_13 3.19 x 10_,% 1.52 x 10_13
06/23/68 2.0% x 10_13 3.18 x 10_,7 1.92 x 10_,3
06/%0/68 2.21 x 10 1.00 x 10 8.05 x 10

-18~
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MEANS AND RANGES OF GROSS BETA RADIOACTIVITY

TABLE %

AT NTS ENVIRONMENTAL AIR SAMPLING STATTON LOCATTIONS
FROM JULY, 1967 THROUGH JUNE, 1968

(Values in terms of pCi/cec)

STATION NUMBER RANGE
MEAN
AND LOCATION MAXIMUM MINIMUM
. -13 -11 -14
1. Area 1 Gravel Pit 9.23 x 'IO_13 515 x ‘lO__13 3.03 x 10_15
2. Area 2 Compound 1.06 x 10 L 68 x 10 3.52 x 10
3. Area 3 North of Cafe=~ _1k 213 15
teria 8.58 x 10 1% 507 x 10_13 9:92 x 10 14
L. Area 5 East of Well 5B 1.15 x 107 7  7.49 x 10 1.06 x 10”7
5. Area 5 Gate 250 Guard 13 13 1L
Station 1.16 x 10_,1 7.43 x 10_13 b 67 x 10_1)
6. Area 6 CP-2 Complex 9.62 x 10 13 h.87 x 10_,2 1.28 x 107,
7. Area 6 Well 3 Complex 1.10 x 10:13 3.31 x 10:12 2.20 x 10_,)
8. Area 9 9-300 Bunker 1.43 x 10 43 7.12x10 45 2.31 x 10 ¢
9. Area 10 Gate 700 Bunker 1.05 x 10 1.19 x 10 7.92 x 10
10. Area 11 Gate 293 Guard 1L -13 15
Station 7.60 x 10_15 6.26 x 10_,5  5.30 x 10_,
11. Area 12 Changehouse 1.04 x 10 1.17 x 10 9.97 x 10~ 5
12. Area 16 Tunnel Site ; 12 ;
Maintenance 1.4% x 1070 1.25 x 10 8.10 x 10712
13. Area 18 East of Cafe- 13 13 15
teria 1.22 X 1O_13 9.05 x 10_13 9.01 x 10_15
14, Area 18 Airstrip 1.04 x 10 3 8.74 x 10 ] 8.58 x 10 1
15. Area 19 Echo Peak 8.84 x 10'14 6.43 x 10'12 9.27 x 10"15
16. Area 19 Stake 19-C-10 9.87 x 10'1 3.60 x 1of1o 8.%2 x 10'12
17. Area 20 Dispensary 1.41 x 10‘13 3.48 x 10“12 1.98 x 10’14
18. Area 23 01d Mouse House 1.05 x 10'12 1.00 x 10_, o 1.17 x 10_)
19. Area 23 H&S Rooftop 3.16 x 10:13 1.21 x 10_13 4.98 x 10_4y
20. Area 27 Dispensary 1.1% x 10 13' 6.86 x 10_12 4.98 x 10-14
21. Area 28 HENRE Site 1.07 x 10 1.77 x 10 1.04 x 10
22. Area 51 East of Cafe- 13 1% 15
teria 1.16 x 10 9.00.x 10 8.7%3 x 10

-20-
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12
18
20
23
27
51

TABLE 4 .

ENVIRONMENTAL SURVEILLANCE
POTARLE WATER SAMPLING STATTON LOCATTONS

MAP CODE
SAMPLING STATTON LOCATION FOR FIGURE 4
Men's Rest Room 23
Cafeteria 3a,
Cafeteria 6a
Cafeteria 12a
Fire Station 18a
Dispensary 20a
Cafeteria 2%a,
Cafeteria 27a
Cafeteria 51a
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MEANS AND RANGES OF GROSS BETA RADIOACTIVITY
AT NTS ENVIRONMENTAL POTABLE WATER SAMPLING STATTON LOCATTONS
FROM JULY, 1967 THROUGH JUNE, 1968
(Toliiea S+ Fowvma ~£ ~s /N
\vaisuts 1ni velills Ol Wovl/ce)
DATE RANGE
MEAN
(Week ending) MAXTMUM MINTMUM
07/09/67 6.13 x 10:5 1.48 x 1077 2.%2 x
07/16/67 3.34 x 10 7.24 x 10'2 1.89 x
07/23/67 3.05 x 10_5 8.47 x 1077 2.27 x
07/30/67 3.88 x 10 7.40 x 10'2 2.59 x
08/06/67 5.25 x 1o:§ 9.15 x 10'5 2.39 x
08/13/67 5.62 x 10_2 1.52 x 107 ¢ 1.76 x
08/20/67 5.36 x 1o_§ 1011 x 10”5 2.40 x
08/27/67 3.57 x 10_2 2.38 x 10 4 1.84 x
09,/03/67 9.66 x 10_5 2.60 x 10’5 3.35 x
094104§7 6.43 x 10_2 1.73 x 10 g 2.38 x
09/17 /67 7.18 x 10 3 1.82 x 1o‘é 3.95 x
094244§7 1.14 x 10_g 5.23 x 10 g 6.17 x
10/01 /67 1.74 x 10 g 2.14 x 1o‘é 1.34 x
1o4p8457 1.55 x 10 g 2.48 % 10‘g 1.26 x
10/15/67 1.95 x 10_9 2.55 x 1o'é 1.64 x
10422467 7.63 x 10 2 1.00 x 10‘8 k.61 x
10/29/67 6.64 x 107 1.55 x 10" & 3.25 x
11/05/67 6.24 x 10_2 1.37 x 10'2 2.89 x
11/12/67 6.09 x 10_9 1.81 x 10'8 2.11 x
11/19/67 5.79 x 10_9 1.%3 x 10‘8 3.02 x
11/26/67 4.30 x 10 5 1.08 x 10”7 1.90 x
12/03/67 4,30 x 10 8.50 x 1072 2.27 x
a4 fan JE 2 MNZ =~ AN 8 O Oa ,\'-8 — =)
e/ 10/0Y 1.U) X IU_9 0.01T x 10 8 D.04 X
12/17/67 8.08 x 10 2.06 x 10”7 3.61 x
12 /2k /67 6.00 x 10‘2 8.92 x 10'2 3.2% x
12/31 /67 1.17 x 10 2.18 x 10~ 6.11 x
N1 /07 /AR A I 4n_9 A ah Af\_8 - 0
ViU SO0 Ve D X IU9 e 14 X |U8 ).OOX
01/14/68 6.99 x 10~ 1.85 x 10~ 2.36 x
01/21 /68 5.16 x 1072 1.3% x 10'8 2.43 x
01/28/68 5.98 x 1072 1.%6 x 1078 3.43 x
02/0k /68 5.07 x 1072 1.%6 x 108 2.09 x
02/11/68 7.49 x 1072 1.35 x 10'8 417 x
02/18 /68 5.35 x 40'9 14 OE 4m_8 o a0 o
7 / -~ A _9 1 [0 1U_8 CajU A
02/25/68 6.25 x 10 1.78 x 10 2.60 x
03,/03/68 7.11 x 1072 1.24 x 1078 3.53 x
03/10/68 7.03 x 1072 1.10 x 10'2 .25 x
03/17/68 5.22 x 1072 1.3 x 10'8 2.20 x
03/24 /68 6.94 x 1072 2.87 x 10° 2.76 x .
03%/31/68 9.92 x 1077 5.80 x 1077 2.82 %
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TABLE 5 (Contd)

(Values in terms of pCi/cc)

DATE RANGE
MEAN

(Week ending) MAXTMUM MINIMUM
o4 /07/68 5.57 x 10:2 6.70 x 10‘2 1.70 x 10‘3
ok /14 /68 8.13 x 10 5 3.22 x 10‘8 3.60 x 10~
ol /21'/68 5.03 x 10~ 1.02 x 10” 2.28 x 1077
ol /28 /68 k.11 x 1072 6.27 x 1072 2.09 x 1072
- 05/05/68 4,95 x 1072 8.86 x 10“2 2.92 x 10772
05,/12/68 4.91 x 1072 1.%1 x 10° 1.42 x 1077
05/19/68 2.88 x 1077 6.69 x 1077 1.%31 x 1072
05/26/68 4.01 x 1077 6.90 x 10'2 1.89 x 1077
06/02/68 6.25 x 1072 3.54 x 107 2.23 x 1072
06,/09/68 342 x 10‘2 5.42 x 10‘2 1.44 x 10'2
06/16/68 1.08 x 10'8 1.18 x 10:8 9.98 x 1o:§

06/2%/68 1.26 x 10 1.76 = 10 5 8.46 x 10
06,/30,/683 4.8% x 1077 1.05 x 10” 1.65 x 1077
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TABLE 6

MEANS AND RANGES OF GROSS BETA RADIOACTIVITY ‘
IN WBS BNVIRONMENTAL POTABRLE WATER SAMPLING STATTON LOCATIONS
- FROM JULY, 1967 THROUGH JUNE, 1968

(Values in terms of uCi/cc)

STATION NUMBER RANGE
MEAN

AND LOCATION MAXTIMUM MLNIMUM
-9 -8 -9

1. Area 2 Men's Room k.66 x 10_9 1.75 x 10 g 2.10 x 10
2. Area 3 Cafeteria 9.28 x 1073 1.95x 1075 3.25x 10‘2
3. Area 6 Cafeteria 1.11 x 10 2.55 x 10'8 3.27 x 10~
L. Area 12 Cafeteria 4.33 x 10'2 1.6h x 10 g 2.27 = 1077
5. Area 18 Fire Station b4k x 1073 2.87 x 107 1.%1 x 1072
6. Area 20 Dispensary 5.59 x 10 4. 80 x 1o'§ 2.09 x 10'2
7. Area 23 Cafeteria 5.65 x 1072 5.2% x 107 1.8k x 1073
8. Area 27 Cafeteria 5.75 x 10“3 2.09 x 10'8 1.78 x 10'9
9. Area 51 Cafeteria 7.18 x 10~ 8.81 x 10 2.76 x 10~
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TABLE 7

ENVIRONMENTAL SURVEILLANCE

NATURAL SPRINGS SAMPLING STATTION LOCATTIONS

SAMPLE STATION LOCATION
Cane Springs
Capt. Jack Spring
White Rock Spring
Gold Meadows
Oak Spring
Tub Spring
John's Spring

Tippipah Spring

-29-

MAP CODE |
FOR FIGURE 7
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TABLE 8

MEANS AND RANGES OF GROSS BETA RADIOACTIVITY
AT NTS ENVIRONMENTAL NATURAL SPRINGS SAMPLING STATTION LOCATIONS
FROM JULY, 1967 THROUGH JUNE, 1968

[Values in terms of wCi/ce)

DATE ~ RANGE
MEAN

(Monthly) MAXTMUM MINIMUM
. 07/67 1.42 x 10‘2 9.3%0 x 1o‘§ 6.53 x 1072
08/67 1.06 x 107g 2.3 x 107 5.28 x 1072
09/67 2.61 x 1073 4.99 x 107g 1.48 x 1077
10/67 7.28 x 10 g 1.06 x 10“8 5.00 x 1072
11/67 1.11 x 10_g 1.91 x 10‘8 6.28 x 10'2
12/67 1.76 x 10_g 2.24 x 10 g 1.46 x 10_g

01/68 1.27 x 10_g 3.1% x 10_g 5.35 x 10
02/68 1.03 x 10_g 2.04 x 10 8 5.98 x 1077
03/68 1.52 x 10:8 3,06 x 10’8 7.08 x 1072
oL /68 1.0% x 10_9 3.90 x 10:8 2.93 x 10:3

05/68 7.04 x 10 3 .37 x 10 g 2.15 x 10
06/68 1.24 x 10 4,25 x 10 7.31 % 1077

-3
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TABLE 9

MEANS AND RANGES OF GROSS BETA RADIOACTTIVITY
AT NTS NATURAL SPRINGS WATER SAMPLING STATION LOCATTIONS
FROM JULY, 1967 THROUGH JUNE, 1968

(Values in terms of uCi/cc)

STATTON NUMBER RANGE
_ MEAN
AND LOCATION MAXTIMUM MINIMUM
1. Area 5 Cane Spring 1.17 x 10'8 3.12 x 10'8 5.28
2. Area 12 White Rock _ 8
Spring 9.78 x 1072 2.67 x 10° 2.15
3. Area 12 Captain Jack -9 g
Spring 9.82 x 10 3.56 x 10" 5.35 x
4, Area 12 Gold Meadows 8 8 "
Spring 4,72 x 1074 9.30 x 102 346 x
5. Area 15 Oak Spring 1.08 x 1070 2.34 x 10'2 6.28 x
6. Area 15 Tub Spring 8.44 x 1072 1.46 x 107¢ .53 x
7. Area 15 John's Spring 1.71 x 10'8 4 99 x 10'3 5.98 x
8. Area 16 Tippipah Spring 1.41 x 107 3.07 x 10° 2.93 x

-3%~



ARt e

)—
| ]
1x10°7
- ! 4
S - T T
} o
o —
=3

T ¢
[ ]
1x10°8 - - r )
- ¢
d
1x10™
1 2 3 4 5 6 7 8

SAMPLE STATION NUMBER

Fig. 9 Means and Ranges of Gross Beta Radioactivity at NTS Environmental
Natural Springs Sampling Locations from July, 1967 through June, 1968

-3



15
18

19

20

51

TABLE 10

ENVIRONMENTAL SURVEILLANCE
OPEN RESERVOIR SAMPLING STATTON LOCATIONS

SAMPLING STATION LOCATION
Well 2 Reservoir
Well "A" Reservoir

Well 5B Reservoir
Well Uebc Reservoir

Well C1 Reservoir
Well Uel15d Reservoir
Camp 17 Reservoir

Well Uel19e Reservoir
Well Uel19gs Reservoir

Well U20a Reservoir

Well 4 Reservoir

_55_

MAP CODE
FOR FIGURE

2a,
3a,

5a
5b

6a
15a
18a

1%a
19b

20a

51a
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TABLE 11

MONTHLY MEANS AND RANGES OF GROSS BETA RADTOACTIVITY
AT ENVIRONMENTAL OPEN RESERVOIR SAMPLING STATTON LOCATIONS
FROM JULY, 1967 THROUGH JUNE, 1968

(Values in terms of pCi/cc)

DATE RANGE
MEAN
(Monthly) MAXTMUM MINIMUM
07/67 1.19 x 10’2 1.08 x 10'% 3.05 x
08/67 5.50 x 10° 2.19 x 10~ 1.13 x
-9 -8 -

o/t RS L B
/6] Chils e LI
01/68 1'07 x 10'8 4.14 X 10'8 2'85 x
02/68 1'10 x 10'8' 2ﬁ91 x 10‘8 3'23 x
03/68 4.06 x 10”8 2.71 x 10'6 7'91 x
. - -8 . -7 -
04 /68 1.70 x 10 g 2.42 x 10 8 5.2% x
05/68 1.30 x 10’8 3.84 x 10'8 4 83 x
06/68 1.71 x 10~ 4. 62 x 107 8.0% x
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MEANS AND RANGES OF GROSS BETA RADIQACTIVITY

TABLE 12

AT NTS OPEN RESERVOIR WATER SAMPLING STATION LOCATIONS

FROM JULY, 1967 THROUGH JUNE, 1968

(Values in terms of uCi/cc)

-39~

STATION NUMBER RANGE
MEAN
AND LOCATION MAXIMUM MINIMUM
: -9 -8 -9
1. Area 2 Well 2 Reservoir 8.91 x 10 40 x 10 4.25 x 10
2. Area 3 Well "A" _8 _8 9
Reservoir ' S 1.26 x 10 A9 x 10 7.47 x 10
3. Area 5 Well 5B -8 _8 -9
Reservoir 1.13 x 10 .03 x 10 1.13 x 10
Ik, Area 5 Well Ue5Sc 9 g
' Regervoir 8.51 x 10~ .08 x 107 5.23 x 1072
5. Area 6 Well C1 3
Reservoir 9.46 x 1077 .99 x 107 4,63 x 1077
6. Area 15 Well Uel5d g '
Reservoir 1.65 x 1077 .82 x 10 5.%2 x 1077
7. Area 18 Camp 17 ‘ 8 ’
Reservoir 6.5% x 1070 A5 x 107 2.61 x 1077
8. Area 19 Well Uel9e
Reservoir 8.24 x 1077 .ok x 1077 2.12 % 1077
9. Area 19 Well Ue19gs 8 7 -9
Reservoir 1.21 x 10 .87 x 10 1.77 x 10
10. Area 20 Well U20a -8 -6 -9
Reservoir 1.60 x 10 .71 x 10 1.53 x 10
11. Area 51 Well #4 8 :
Reservoir 3.54 x 10”7 .08 x 1077 2.13 x 10'8
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TABLE 13

ENVIRONMENTAL SURVEILLANCE

SUPPLY WELLS SAMPLING STATION LOCATIONS

SAMPLING STATION LOCATTION

Well A

Well BA

Well 5B

Well 5C

Well Uebc

Well C1

Well Uelbd

Well Ue19gs
Well Uel9e

Well U20a
Army Well #1

Well 3
Well 4

Vi .

MAP CODE
FOR FIGURE 13

Ja
5a
5b
5c
5d
ba.
15a

19a
19b

20a

51a
51b
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TABIE 14

MONTHLY MEANS AND RANGES OF GROSS BETA RADTOACTIVITY
IN SUPPLY WELLS SAMPLES
FROM JULY, 1967 THROUGH JUNE, 1968

(Values in terms of uCi/ce)

DATE RANGE
j MEAN '

(Monthly) MAXTMUM MINIMUM
07/67 8.88 x 1072 3.65 x 1070 1.70 x 1072
08/67 8.94 x 10:2 2.26 x 10"2 2.67 x 1077
/67 1.02 x 10 2.29 x 10~ 473 x 1077
1?;27 DATA - Nor g KVATLARLE

7 9.35 x 10_8 6.18 x 10 8 1.90 x 10
12/67 1.16 x 10_g 5.36 x 10‘8 2,42 x 1077
01/68 1.01 x 10_J 4.07 x 10 g 2.54 x 10‘2
02/68 8.81 x 105 2.89 x 10 g 2.11 x 107
03/68 8.35 x 10 2.68 x 107 1.63 x 1072
ol /68 7.77 x 10_9 2.4 x 10“8 1.36 x 1077
05/68 8.95 x 10_9 2.56 x 10"8 2.80 x 1077
- 06/68 9.27 x 10 2.46 x 107 4.20 x 1077

43
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TABLE 15

MEANS AND RANGES OF GROSS BETA RADIOACTIVITY
AT NTS SUPPLY WELLS WATER SAMPLING STATION LOCATIONS
FROM JULY, 1967 THROUGH JUNE, 1968

(Values in terms of uci ce)

\O 0O~ OV =\l o =

=Ut\Uon
NOEIOAWY|
Ut '\l GO

STATION NUMBER RANGE
MEAN '

AND ! LOCATION MAXTMUM
Area 3 Well A 1.15 x 10:2 2.4 x 10'2
Area 5 Well BA 8.59 x 10 g 1.29 x 10 g
Area 5 Well 5B 1.22 x 10 9 3.64 x 10“8 .
Area 5 Well 5C 7.68 x 10'8 1.07 x 10‘8 3.%8
Area 5 Well UeSC 1.50 x 10:8 6.18 x 10~ 4 74
Area 6 Well C1 1.5 x 10 g 5.36 x 10'2 6.02
Area 15 Well Uel5d 2.00 x 10° 4,07 x 10”8 5.65
Area 19 Well Ueil9gs k.57 x 1072 1.71 x 10”7 2.1
Area 19 Well UelQe 2.29 x 1077 5.94 x 10"2 1.36
Area 20 Well U20a 5.40 x 1077 1.89 x 10'8 2.80
Avea 22 Army Well #1 7.04 x 1072 2.46 x 10” 3.3
Area 51 Well #3 6.02 x 10‘2 9.92 x 10'2 3.0
Area 51 Well #4 2.39 x 10~ 3.6% x 10 1.2
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TABLE 16

ENVIRONMENTAL SURVEILLANCE

FINAL BFFLUENT SAMPLING STATION LOCATIONS

SAMPLING STATION LOCATION
Pinal Effluent Pond
Final Effluent Pond

Final Effluent Pond

Final Effluent Pond

47

MAP CODE
FOR FIGURE 16

ba

12a
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TABLE 17

ENVIRONMENTAL SURVEILLANCE

MISCELLANEQOUS WATER SAMPLING STATION LOCATIONS

MAP CODE

SAMPLING STATION LOCATIONS - FOR FIGURE
Upper Haines Lake 12a
Lower Haines Lake 12b
Swimming Pool 238,
Laboratory Sump 23b
Swimming Pool 51a
Papoose Lake 51b
Decontamination Runoff Pond ba
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TABLE 18

MEANS AND RANGES OF GROSS BETA RADIOACTTVITY
AT NTS MISCELLANEOUS WATER SAMPLING STATION LOCATIONS
FROM JULY, 1967 THROUGH JUNE, 1968

(Values in terms of yCi/cc)

STATTON NUMBER RANGE
MEAN
AND ; LOCATTON MAXTMUM MINIMUM
1 Area 12 Upper Haines -6 _L

Lake 1.76 x 10 2.45 x 10 3.690 x 10 -
2. Area 12 Lower Haines 6 _y 8
Lake 2.17 x 10 2.38 x 10 5 1.64 x 10 5

3. Area 2% Swimming Pool 4.2k x 10'3 5.35 x ‘0—8 %.%% x 10 -
b, Area 51 Swimming Pool 1.09 x 10:8 1.77 x 10‘7 5.60 x 10”2
5. Area 51 Papoose Lake 7.38 x 10 .52 x 10 ' L.10 x 107
6. Area 6, Decon Pond DATA 8 NOT 7 AVATLABLE
7. Area 23 Laboratory Sump 2.47 x 107 2.10 x 10" 1.70 x 107
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TABLE 19

ENVIRONMENTAL SURVEILLANCE

TONTZATTON CHAMBER SAMPLING STATION [OCATIONS

SAMPII NG STATTON LOCATTON
North of Cafeterla
Weagt of Well BB
North of Iccehoune
Bapl of Dispensary
Heliport
Soubh of Dispensary
South of Dispensary

Seeurdty Gate HiY
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Fig. 19 NTS Environmmental Surveillance Ionization Chamber Sampling Locations
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SUMMARY OF BACKGROUND RADIATION MEASUREMENTS (mR/day)

TABLE 20

DATE ARFA 3 ARFA 5 AREA 6 AREA 12 AREA 18 ARFA 20 ARFEA 23 AREA 27
North of West of North of East of South of South of Security
(Week ending) Cafe Well 5B Icehouse Dispensary Heliport Dispensary Dispensary Gate 561 Remarks

07/02/67 0.74 0.46 - 0.57 0.36 - 0.46
07,/09/67 0.82 0.55 0.50 0.32 0.55
07/16/67 0.81 0.54 0.51 0.35 . 0.54
07/23/67 0.70 0.50 0.48 0.40 0.50
07/%0/67 0.73 0.46 0.51 0.31 0.46
08/06/67 0.74 0.44 0.45 0.%2 0.44
08/13/67 0.71 0.47 0.50 0.34 0.47
08/20/67 .0.75 0.43 0.47 - 0.%2 0.43
08/27/67 0.70 0.43 0.43 0.45 0.50 0.48 0.730 0.43
09/03/67 0.79 0.42 0.43 0.48 0.55 0.46 0.30 0.43 -
09/10/67 0.81 0.45 0.44 >1.43 0.58 0.45 0.31 0.44  Door Mist, Area 1 .
09/17/67 - 0.77 0.50 0.45 0.51 0.48 0.48 0.35 0.45 >
09/24 /67 0.72 0.42 0.48 0.51 0.50 0.45 0.%4 T 0.48
10/01 /67 0.77 0.45 0.45 0.48 0.49 0.59 0.34 0.45

. 10/08/67 0.75 R 0.47 0.5% 0.49 0.47 0.38 0.47

T 10/15/67 977 0.51 0.45 0.48 0.48 0.48 0.36 0.45
10/22/67 0.74 0.66 0.47 0.54 0.52 0.46 0.49 0.47
10/29/67 1.02 0.%6 0.45 0.46 0.50 0.50 0.31 0.45
11,/05/67 0.54 0.51 0.52 0.38 0.50 0.48 0.3%9 0.52
11/12/67 0.77 0.5% 0.45 0.49 0.49 0.47 0.32 0.45
11/19/67 0.77 - 0.45 0.46 0.49 0.49 0.45 0.%2 0.46
11/26/67 0.74 0.49 0.47 0.46 0.50 0.49 0.%2 0.47
12/0%/67 0.75 0.48 0.47 0.50 0.51 0.46 0.34 0.47
12/10/67 0.85 0.61 0.47 0.49 0.61 0.50 0.37 0.47
12/17,/67 0.74 0.63 0.50 0.65 0.37 0.49 0.38 0.50
12/24 /67 0.9% 0.%5 0.68 0.48 0.49 0.38 0.49 - 0.68
12/%1 /67 0.49 0.57 0.35 0.49 - 0.69 0.26 0.35
01/07/68 0.89 0.58 0.56 0.48 0.49 0.45 0.43 0.56
01/07/68 0.79 0.59 0.53 0.53 0.50 0.43 0.37 0.23
01/14/68 0.85 0.50 0.48 0.47 0.51 0.46 0.42 0.48
01/21 /68 0.77 0.56 0.51 0.51 0.56 0.52 0.35 0.51




TABLE 20 (Contd)

SUMMARY OF BACKGROUND RADIATION MEASUREMENTS (mR/day)

DATE AREA 3 ARFA 5 AREA 6 AREA 12 ARFA 18 ARFA 20 ARFA 23 ARFA 27
North of West of North of East of South of South of Security
(Week ending) Cafe Well 5B Tcehouse Dispensary Heliport Dispensary Dispensary Gate 561 Remarks
01/28/68 1.04 0.48 0.49 0.50 0.46 S 0.46 0.42 0.49
02/04 /68 0.72 0.48 0.50 0.48 0.51 0.44 0.35 0.50
02/11 /68 0.81 - 0.49 0.51 0.46 - 0.34 0.49
02/18/68 0.70 0.49. 0.53 0.50 0.46 0.44 0.%31 0.53
02/25/68 0.75 0.45 0.45 0.46 0.48 0.46 0.34 0.45
03/0%/68 0.80 0.57 0.51 0.47 0.49 0. 44 0.7%6 0.51
03%/10/68 1.02 0.47 0.59 0.49 0.61 >1.43% 0.50 0.59 Area %0 (Bug
03/17/68 0.77 0.60 0.52 0.54 0.51 >1.43 0.40 0.52 Area 30 (Bug
03/24 /68 0.81 0.48 0.53 0.50 0.49 >1.43 0.%7 0.53 Area 30 (Bug
03/%1 /68 0.76 0.52 0.51 0.51 0.52 >1.4% 0.36 0.51  Area 30 (Bug
04 /07/68 0.77 0.42 0.43%. 0.47 0.50 >1.4% 0.41 0.43  Area 30 (Bug
Jy o 04/14/68 0.74 0.51 0.45 0.54 0.48 1.15 0.37 0.45
™ 04/21/68 0.76 0.46 0.50 0.48 0.60 1.%2 0.44 0.50

DISCONTINUED ON 4/25/68
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Fig. 20 Weekly Exposure Readings for Period July, 1967 through Apml, 1968 for Area 3 (North of Cafeteria);
Tonization Chambers - Victoreen Model 239
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Ionization Chambers - Victoreen Model 239
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Fig. 22 Weekly Exposure Readings for Period July, 1967 through April, 1968 for Area 6 (North of Icehouse);
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Fig. 24 Weekly Exposure for Period August, 1967 through April, 1968 for Area 18 (Heliport); Ionization
Chambers - Victoreen Model 239
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Fig. 26 Weekly Exposure Readings for Period July, 1967 through April, 1968 for Area 23 (South of Dispensary);
Tonization Chambers - Victoreen Model 239
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TABLE 21

ENVIRONMENTAL SURVEILLANCE
VEGETATION SAMPLING LOCATIONS

SAMPLE STATION LOCATION

Orange Road Stake 63-64
01ld Fallout Station
Stake 11 W-4

Campsite
ESSA Station

Saddle Mtn. Road Barricade
N.E. of USPHS Farm
Campsite

Stake 18 B-16

Stake 19 F-13

Stake 20 L-12

Pistol Range Road

 Pan Am Stake 152

Project HENRE Site
Shoshone Mountain Barricade

South of Groom Lake

CODE EXPLANATION FOR SPECIE:

SAGEBRUSH - Artemesia spp.
BLACKBRUSH - Coleogyne ramossisima
WINTERFAT - Eurotia lanata
CREOSOTE -~ Larrea divaricata
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SPECIE

b

d

a

MAP CODE
FOR FIGURE 28

2a,
5a
1a

12a
12b

1l
152,
16a
18a
19a
20a
238

28a
28b

29a,

H51a
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Fig. 28 NTS Environmental Surveillance Soil and Vegetation Sampling Locations
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TABLE 22

MONTHLY MEANS AND RANGES OF GROSS GAMMA RADIOACTTVITY
AT NTS VEGETATION SAMPLING LOCATIONS
FROM JULY, 1967 THROUGH JUNE, 1968

(Values in terms of uCi/gm)

DATE RANGE

MEAN

(Monthly) MAXTMUM MINIMUM

07/67 5.45 x 10’2 1.36 x 10 5 2.8% x 10’2
08/67 5.74 x 10'6 2.4% x 1072 2.33 x 10’6
09/67 6.08 x 10'6 1.81 x 1072 3.00 x 10‘6
10/67 8.42 x 10:6 1.8% x 10_2 4 47 x 10:6
11/67 6.88 x 10_¢ 1.49 x 10_5 4,03 x 10 6
12/67 7.61 x 10 1.61 x 10 L 377 x 10'6
01,/68 4.01 x 1072 4,90 x 10° 9.59 x 10”6
02/68 2.04 x 1072 5.ho x 1072 9.70 x 10 ¢
03%/68 3.0 x 10:2 5.82 x 10:2 8.45 x 10:6
04 /68 1.57 x 10_5 3.29 x 10_5 717 x 10_g
05/68 1.09 x 10 8.85 x 10 4,00 x 10 6
06/68 1.10 x 1077 9.85 x 1077 4,22 x 10°
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Fig. 29 Monthly Means and Ranges of Gross Gamma Radioactivity at NTS
Vegetation Sampling Locations from July, 1967 through June, 1968
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MEANS AND RANGES OF GROSS GAMMA RADIOACTIVITY

TABLE 2%

AT NTS VEGETATION SAMPLING LOCATIONS

FROM JULY, 1967 THROUGH JUNE, 1968

(Values in terms of pCi/gm)

-69-

STATION NUMBER RANGE
MEAN

AND LOCATION MAXTIMUM MINTIMUM
1. Area 2 Orange Road _ 6

Stake 63-64 1.24 x 107° 9.85 x 1072 %.96 x 10
2. Area 5 01d Fallout _6 _5 _6
Station 7.77 x 1G 1.15 x 10 4,60 x 10 6
%. Area 11 Stake 11 W-4 1.47 x 1072 6.87 x 10'2 7.0% x 10'6
4, Area 12 Campsite 140 x 1072 1.07 x 10~ 4,62 x 10’6

5. Area 12 ESSA Station 1.01 x 107 6.47 x 1077 2.3% x 10~
6. Area 14 Saddle Mtn. 3 6

Road Barricade 1.4 x 107 4,90 x 10° 3,74 x 107
7. Area 15 N.E. of USPHS -6 _ 6
Farm 8.86 x 10 3.15 x 10 5 411 x 10 6
8. Area 16 Campsite 1.17 x 1072 3,72 x 10_2 4,66 x 10—6
9. Area 18 Stake 18 B-16 1.26 x 1072 1.24 x 107 3.6% x 10‘6
10. Area 19 Stake 19 F-13 3.0% x 1072 5.82 x 1077 4.57 x 10‘6
11. Area 20 Stake 20 L-12 7.66 x 1072 9.97 x 1072 5.24 x 10 6
12, Area 23 Pistol Renge Rd. 7.50 x 107,  2.10 x 1072 3.81 x 1077

13. Area 28 Pan Am Stake 152 6.45 x 10~ 1.84 x 107 2.8% x 10
14. Area 28 Project HENRE 6 i 6
Site 8.47 x 10"6 1.55 x 10~ 3.00 x 10'6‘

15. Area 29 Shoshone Mtn. 8.27 x 10” 3.31 x 107 3,74 x 107
16. Area 51 South of Groom g

Lake 1.23 x 1072 5.18 x 1072 4,07 x 10°
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Fig. 30 Means and Ranges of Gross Gamma Radioactivity at NTS Vegetation
Sampling Locations from July, 1967 through June, 1968
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TABLE 25

MONTHLY MEANS AND RANGES OF GROSS GAMMA RADIOACTIVITY
IN NTS SOIL SAMPLES
FROM JULY, 1967 THROUGH JUNE, 1968

(Values in terms of wCi/gm)

DATE RANGE

MEAN
(Monthly) ' MAXTMUM MINIMUM
07/67 1.38 x 10:2 9.13 x 10:2 2.45 x 10:2
08/67 4.40 x 10 4,86 x 10 2.75 x 10_¢
09/67 1.28 x 10'2 4.84 x 10‘2 2.66 x 10°
10/67 1.72 x 10:5 4,40 x 10:5 1.03 x'1o:2
11/67 1.39 x 10 h,22 x 10 i 4,40 x 10 6
12/67 1.56 x 1072 1.26 x 10~ . 5.45 x 10'6
01/68 1.21 x 1072 b.21 x 1072 2.70 x 107,
02/68 1.16 x 1072 3.92 x 1072 2.9k x 107¢
03/68 1.75 x 1072 8.72 x 1072 4,73 x 10"6
04 /68 1.47 x 1072 5.30 X 1072 4,02 x 10‘6
05/68 1.66 x 1072 5.60 x 1072 5.08 x 10'6
06/68 1.46 x 1077 9.00 x 1072 1.85 x 10
-72-
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Fig. 31 Monthly Means and Ranges of Gross Gamma Radioactivity in NTS

AT QoM ace Fanmen Taod o ANLT Alce sl Teswwn 40AHR
001l oampiesS 1irom July, 1Y0y/ 1Larougn June, 1790

-3



MEANS AND RANGES OF GROSS GAMMA RADIOACTIVITY

TABLE 26

AT NTS SOIL SAMPLING LOCATIONS

FROM JULY, 1967 THROUGH JUNE, 1968

(Values in terms of wCi/gm)

STATTION NUMBER RANGE
MEAN
AND LOCATION : MAXTMUM MINIMUM
1. Area 2 Orange Road 5 -5 _6
Stake 63-6L 1.78 x 10 5.%0 x 10 6.68 x 10
2. Area 5 01d Fallout -5 ) ' _6
Station %.5% x 10 1.26 x 10 6.06 x 10
3, Area 11 Stake 11 W-4 1.34 x 1072 1.60 x 1072 1.03 x 10"2
4, Area 12 Campsite 1.51 x 1072 3.40 x 1072 9.93 x 10~
5. Area 12 ESSA Station 3.%2 % 1002 5.03x 1072 1.85x 10'2
2 ires 1L Saddle Mtm. RA. 1.17 x 1070 1.51 x 1072 8.1 x 10°
7. Area 15 N.E. of USPHS '
Farm Z.1h x 1072 9.1% x 1072 1.37 x 10‘2
8. Area 16 Campsite 1.08 x 1072 3.10 x 1072 7.71 x 10
9. Area 18 Stake 18 B-16 1.69 x 1072 3.38 x 1072 1.18 x 1072
10. Area 19 Stake 19 F-13 2.75 x 1072 8.32 x 1072 1.03 x 10'2
11. Area 20 Stake 20 L-12 1.4 x 10"2 1.92 x 10'2 2.45 x 10’6
12. Area 23 Pistol Range Rd. 3.02 x 1OT6 5.45 x 10'6 1.85 x 10'6
1%. Area 28 Pan Am Stake 152 7.05 x 10 9.27 x 10° 3.55 x 10~
14, Area 28 Project HENRE 6 6
Site 9.25 x 10° A5 x 1072 6.29 x 107,
15. Area 29 Shoshone Mtn. 1.20 x 1072 LB x 1072 9.64 x 10
16. Area 51 South of Groom 6
Lake 1.15 x 1072 1.51 x 1072 9.08 x 10

~7h-



B P i oo e S e Tt ] } . Ve mle el e

Ll
x50
i 1 (. / & LT i
EEEER I] 1 -
LT ] I
11075 e | T J- 4 i 7
- ! | L T
i i T ]

T 2 3 & & 6 7 8 9 10 11 iz 13 14 15 16
SAMPLE STATION NUMBER

Fig. Bé Means und Ranges of Gross Gamma Radioactivity at NTS Soil Sampling
Locations from Fuly, 1967 through June, 1968

_75_




APPENDIX A

STATTSTICAL TREATMENT OF DATA

Geometric Mean

The frequency distribution of radicactivity results for air
and water samples indicated a positive skew, a degree of
distortion from symmetry of a normal curve. This type of
asymmetrical distribution is caused by the extremes in the
higher values distorting the curve towards the right.

The data must therefore be handled by logarithmic trans-
formation to obtain normality, and treated as normally dis-
tributed random variables.

Hence, an estimate of the true mean of a sample type is
calculated by:

- 2
= _ 1og_1 [ > log X, . S ]
N

observed value

where: X,
i

=
0

number of observations

52

variance of log value

Though the gecmetric mean is not widely known and is
relatively tedious to compute, its relative advantage is
that it is a more typical average than the arithmetic
mean since it is less affected by extremes.

Radicactivity of a Sample

The radioactivity of a sample (X) is indicated in the
equations:

_ Ry - Ry

" A BC

where: = gross count rate of sample, c/m

background count rate, c¢/m

"= Opimm
It

= counting efficiency for a particular
counter (cpm/dpm)

B = conversion factor (2.22 dpm / pCi or
©2.22 x 10° dpm / pCi)
C = subsample amount, cc, liter, or gram
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The associated percent counting error at the 2-sigma con-
fidence level (%E20> for each radiocactivity value (X) was:

1/2

1007
% R
By = | — + _
Ry "1 T Ty
where: Z = 2, the number of standard de-
viations for the confidence in-
; terval (95.4%)
Ts = sample count interval, minutes
Tb = background count interval, minutes

The radiocactivity of a sample was considered statistically
significant if the net count rate of the sample was greater
than the detection l1imit, i.e., two times the net count for
which the 2-sigme error was 100 percent.

The detection limit was computed by formula:

1/2
2z |1 d+ Rb + Rb

A B C TS Tb

DL =

net count rate for which the 2-sigma
error is 100.

where: d

Any activity value which was equal to or less than the de-
tection limit was recorded as zero.
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