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VPREFACE'

The Atomic Energy Commission (AEC) has used the Nevada Test Site (NTS)
from January 1951 through January 19, 1975, as an area for conducting nuclear
detouations, nuclear rocket-engine development, nuclear medicine studies, and
miscellaneous nuclear and non-nuclear experiments. Beginning on January 19,
1975, these responsibili:ies were transferred to the newly formed Energy
Rescarch and Development Administration (ERDA)., Atmospheric nuclear tests
were conducted periodically from 1951 through October 30, 1958, at which time
a testing moratorium was implemented. Since September 1, 1961, in accordance
with' the limited test ban treaty, all nuclear detonations have been conducted
underground with the expectation of containment except for four slightly above
ground or shallow underground tests of Operation Dominic II and five nuclear

earth-cratering experiments conducted under the Plowshare program.

The U. S, Public Health Service (PHS) from 1953 through 1970 and, since
1970, the U. S. Environmental Protection Agency (EPA) have maintained facili-
ties at the NTS or in Las Vegas, Nevada, for the purpose of providing an Off-
Site Radiological Safety Program for the nuclear testing program. Pricr to
1953, this program was performed by the Los Alamos Scientific Laboratory and
by U. S. Army personnel. Although off-site surveillance has been provided by
the Las Vegas facility for nuclear explosive tests at places other than the

NTS, the primary surveillance effort has been centered around the NTS.

The objective of the Program since 1953 has been to measure levels and
trends of r&dioac:ivizy in the off-site environment surrounding testing areas
to assure that the testing is in compliance with existing radiation protection
standards. To assess off-site radiation levels, routine sampling networks for
milk, water, and air are maintained along with a dosimetry network and special
samplimg eof food crops, soi}. etc., as required. '

£
In general, analytical results showing radiocactivity levels above

naturally occurring levels have been published in reports cerring a test

I'd



series of test préjecc. Beginning in 1959 for reactor tests, and in 1962 for
weapons tests, surveillance data for each individual test which released
radioactivity off-site were reported separately. Commencing in January 1964,
and cor‘inuing through Dacember 1970, these iadividual reports for nuclear
tests were also summarized and reported every six months with the analytical

results for all routine or special milk samples.

In 1971, the AEC impleﬁented a requirement (ERDA Manual, Chapter 0513)!

for a comprehensive radiological monitoring report from each of the several

contractors or agencies involved in major nuclear activities. The compilation .

of these various reports since that time and their entry into the general
literature serve the purpose of providing a single source of information con-
cerning the environmental impact of nuclear activities. To provide more
rapid dissemination of data, the monthly reports of analytical results of all
air data collected since July 1971, and all milk and water samples collected
since January 1972, are submitted to the appropriate state health departments
involved, and were also-published ig:Radia:ion batadipd ﬁépbr:s a monthly .
publication of the EPA, which ﬁ;s df%tontinued at thé end of l§74.

PR,

Since 1962, PHS/EPA aircraft have also been used during nuclear tests to
provide rapid monitoring and sampling for rele#ses of radioactivity. Early
aircraf: monitoring data obtained immediately after a test are used to posi-
tion mobile radiation monitors, and the results of cloud sampling are used
to quantitate the inventories, diffusion and transport of the radionuclides
released. Beginning in 1971, all monitoring and sampling results of aircraft
have been reported in effluent monitoring data reports in accordance with the
ERDA Manual, Chapter 0513.

11
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INTRODUCTICN

Uader a Memorandun of Understanding, No. AT(206-1)-539, with the U. S.
‘aergy Research and Dovelopment Administration (ERDA), the U. S. Enviroamental
“rotection Agency (EPA), National Environmental Research Center-Las Vegas
{LURC-LV), continued its Off-Site Radiological Safety Program within the
~rwvironment sarvounding the Nevada Test Site (NTS) and at other sites desig-
nated by the ERDA during 1974. This report, prepared in accordance with the
RDA Manuval, Chapter 0513, contains summaries of NERC-LV sampling methodol-
oules, analytical procedures, and the results of environmental samples col-
tected In support of ERDA nuclear testing activities. Where applicable,
sampling data are compared to appropriate guides for external and internal
uxposures to ionizing radiation. In addition, a brief summazy of pertinent
aud demographical features of the NTS and the NIS environs is presented for

background information.

NTVADA TEST SITE

The major programs conducted at the NTS in the past have been nuclear
weapons development, proof-testing and weapons safe:y,ltes:ing for peaceful
uses of nuclear explosives (Project Plowshare), reactor/eagine developme:t
for nuclear rocket and ram-jet applications (Projects Rover and Plute), basic
high-energy nuclear physics research, and seismic studies (Vgla-Uniform).
During this report peried, these programs were continued with the :xcépticn
of Project Pluto, discontinued in 1364, and Project Rover, which was termi-
atted in January 1973. 1Mo Plowshare nuclear tests were conducted at the NTS
or any other sitc during this period. All nuclear weapons tests were con-
aucted uncerground to minimize the possible release of fissisn products to
the atmosphere.

Site lLocation ol

“ .
The Nevada Test Site (Figures 1 and 2) is located in Nye Couaty, Nevada
with its southeast corner about 90 km northwest of Las Vagas. The NTS
has an arca of about 3500 km? and varies from 40-56 km in width (easc-

west) and from 64-88 ka in length (north-south). This area consists of
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large basins ar flats about 900-1200 m above moan sea level (MSL) survourndyed

by mountain ranges 1800-2100 m MSL,

The NTS i{s nearly surrounded by an exclusion area collectively named the
nellis Air Force lange. The R#nge, particularly to the north and east, pro-
vides a buffer zone between the test areas and public lands. This buffer
zone varies from 24-104 km between the test area and land that is open to the
public. Depending upon wind speed and direction, this provides a delay of
one half hour to more than 6 hours beforas any accidental release of air-

borne radioactivity could pass over public lands.

Climatg

The climate of the NTS i{s vaviable, primarily due to altitude and the
rugged terrain. Generally, the climate is referred to as Continental Arid.
The average annual precipitation ranges from about 10 cm at the 900-m
altitude to around 25 cm on the plateaus. During the winter monchs,‘:hé
plateaus may be snow-covered for periods of several days or weeks. Snow is
uncommon on tha flats. Temperatu;es véry cousiderably with elevation, slope,
and local air currents. The aveTage daiz;.high (low) temperatures at the
lower altitudes are around 10° (-4°) C in January and 35° (12°) C in July,
with extremes of 44° and -26° C. Corresponding temperatures on the plateaus
are 2° (-4°) ¢ in January und 26° as®) ¢ iﬁ July with extremes of 38° and
-29° c. Temperatures as low as -34° ¢ and higher than 46° C have been cbserved
at the NTS.

The prevailing direction from which winds blow, as measured on a 30-m
tower at the Yucca observation station, is predominantly northerly except
for the months of May through August when winds from the south-southwest
predominate. Because of the pr€valent mountain/valley winds in the basins,
south to southwest winds predfminate during daylight hours during mos: months.
During the winter months southerly winds have only a slight edge over north-
erly winds for a few hours during the warmest part of the day. ‘These wind
patterns may be quite different at other locations on the NTS because of

local terrain effects and differences in elevation.?
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Geology and Hvdroloav

Geological and hydrological studies of the NTS have been in progress hy

che U. S. Ceological Survey and variou~ other institutions since 1956.
because of this continuing effort, including subsurface studies of numerous
boreholes, the surface and undergrourd geological and hydrological charac-
teristics for much of the NTS are known in considerable detail. This is
carticularly true for those areas in which underground experiments are con-
Jucted. A comprehensive summary of the geology and hydrology of the NTS

was published in 1968 as Memoir 110 by the Geblogical Society of america,

entitled '"Nevada Test Site."

There are two hydrologic systems on the NTS (Figure 3). Groundwater
in the Pahute Mesa system is believed to travel somewhere between 2 and 80 m
per year to the south and southwest toward the Amargosa Desert. It is
esctimated that grouﬁdwater in the Ash Meadows system moves beneath the NTS
from norch to south at a rate not less than 2 nor greater than 220 m per
year.3 Carbon-14 analyses of water from the Ash Meadows systems indicate
that the lower velocity is nearer the true value. At llercury Valley, in the
extreme southern part of the NTS, the groundwater flow direction shifts to
the southwest toward the Ash Meadows discharge area in the southeastern

Acargosa Valley.

Depths to water on the NTS véry from about 100 ﬁ beneath the valleys in
the southeastern part of the site to more than 600 m beneath the highlands
to the norch. Although much of the valley fill is saturated, downward
movement of water is extremely slow. The primary aquifer in these formations
is the Paleozoic carbonates which underlie the more recent tuffs and

alluviums.d

‘u

Lanc Use of NTS Environs <

Figure 4 is a map of the off-NTS area showing general land usec. A wide
variety of uses exists due to the variable terrain. For example, within a
320-km radius west of the NTS, elevations range from below sea level in
Death Valley, to 4420 m above MSL in the Sierra Nevada Range. Additionally,

barts of two valleys of major agricultural importance (the Owens and San

3



Joaquin) are included. The areas south of the NTS are more uniform since the
Mojave peserc ecosystem comprises most of this portion of Nevada, California,
and Arizona. The areas east of the NIS are primarily Basin-Range Desert

with some ol the older river valleys, such as the Virgin River Valley,
supporting small-scale but intensive farming and production of a variety of
crops. Grazing is also common in this area, particularly to the northeast.
The area north of the NTS is also Pasin-Range Desert where the major agri-
cultural-related activity is grazing of both cattle and sheep. Only areas

of minor agricultural importance, primarily alfalfa hay, are found in this

portion of the State within a distance of 320 km.

In the summer of 1974, a brief survey of home gardens around the NTS
found that a major portion of the residents grow.ot have access to locally
grown fruits and vegetables. Approximately two dozen of the surveyed gar-
dents within 30 km of the NTS were selected for sampling. These gardens

produce a variety of roo:} leaf, seed, and fruit crops.

The only major body of water close to the NIS is Lake Mead, a man-made
iake supplied by water from the Colorado River., Lake Mead is the source of
water for almost all domestic, recreational, and industrial purposes in the
Las Vegas Valley and for a portion of the water used by Scuthern California.
Smaller reservoirs and lakes located in.the area are primarily for irrigation
and for livestock. In Califormia, the Owens River and Haiwee Reservoir fced
into the Los Angeles Aqueduct and are the major sources of domestic water

for the Los Angeles area.

Dairy farming is not extensive within the 320-km-radius area under
discussion. From a survey of milk cows in the area during this report
period, a total of 12,721 daizg cows and 1,174 family cows were located,
The family cows are found ix~all directions around the test site,
while the dairy cows are primarily located southeast of the test site
(Moapa River Valley, Nevada; Virgin River Valley, Nevada; and las Vegas,

Nevadz), northeast (Hiko and Alamo, Nevada, area), west-northwest (near



Bishop, California), and southwest (ncar Barstow, California) (Figure 5).

Population Distribution

Based upon a field survey during 1974, Figure 5 portrays the distribution
c: people and milk cows within a 320-km radius of the Control Point, CP-1, at
the NTS. With the exception of Las Vegas and vicinity, there are no major
population centers within 320 km of the site. There are about 500,000 people
living in this total area, ébouc one-half of whom live in the Las Vegas greater
metropolitan area. If the City of Las Vegas is not considered in determining
population density, there are about 0.8 people per 'm2 (2 people per mi?)
within the 320-km radius of the NTS Control Point. For comparison, the
Unicted States (50 states) has a population density of 21 §eople per km? and
the overall Nevada average is 1.7 people per km2.

The off-site areas within about 80 km of NTS are predominantly rural.
Several small communities are located in the area; the largest being in the
Pahrump Valley. This rural community, with an estimated population of about
3000, is located about 72 km south of the NTS. The Amargosa Farm area has a
population of about 200 and is located about 50 km southwest of the center of
the NIS. The Spring Meadows Farm area is a relatively new development con-
sisting of approximately 10,060 acres with a pppulation of ‘omewhat more than
100. This area is about 55 km south-southwest of the NTS. . The largest town
in the near off-site area is Beatty with a population of about 1000; it is
located about 65 km to the west of the site.

In the adjacent states, the Mojave Desert of California, which includes
Death Valleyggiqﬁonal'Kenunent, lies along the southwestern border of Nevada.
The populatiqi:;n the Monument boundaries varies considerably from season to
season with fé;;r fhan 200 perdgnenc residénts and tourists in the area during
any given period in the summé? months. However, during the winter as many as
2000 tourists and campers can be in the area on any particular day during the
‘major holiday periods. The largest town in this general area is Barstow,
located 265 km south-southwest of the NTS, with a population of about 17,000.



The Owens Valley, where numerous smail towns are located, lies ahout 50 km
west of Death Valley. The largest town in Owens Valley is Bishop, located

225 km west-northwest of the NTS, with a population of about 8500.

The extreme southwestern region of Utah is more devéloped than the
adjacent part of Nevada. The largest town, Cedar City, with a population of
approximately 8000, is located 282 km cast-northeast of the NTS. The next
largest community is St. George, located 217 km east of the NTS, with a
population of slightly more than 7000.

The extreme northwestern region of Arizona is mostly undeveloped range

land with the exception of that portion in the Lake Mead Recreation Area.

Several small ratirement communities are found along the Colorado River,

primarily at Lake Mojave and Lake Havasu. The largest town in the area is

- Kingman, located 280 km southeast of the NTS, with a population of about

6000.

OTHER TEST SITES

Table 1 lists the name, date, location, yield, depth, and purpose of all
underground nuclear tests conducted at locations other than the NTS. No off-
NTS nuclear tests were conducted during this report period. However, production
testing of a natural gas well at the Project Rio Blanco site near Rifle,
Colorado, was conducted in January, February, and December 1974,%,5,8 during
which time natural gas containing quanti:ies of 85Kr and 3H was flared
(burned) in the open. CER Geonuclear Corporation, the contractor respounsible
for the off-site radiological safety program for this operation, will report

separately the results of their environmental surveillance.
<

<



SUMMARY

During 1974, the wonitoring of gamma radiation levels in the environs of
the NTS was continued through the use of an off-site network of radilation
dcsimeters and gamma-rate recorders. Concentrations of radionuclides in jer-
tineut environmental media were also continuously or periodically monitorsed
by establishad air, milk and water sampling networks. Before each under-
grounc nuclear deteonation, mobile radiation monitors, equipped with radiacica
monitoring i{nstruments and éampling equipment, were on standby in off-NTS

locations to respond to an accidental release of airborne radioactivity.

- A total of about 707 curies (Ci) of'radioactivity, primarily radicxerncn,
was reported by ERDA/NV as being released intermittently throughout Ehe vedr.
The only off-NTS indications of this radicactivity from test operations ware
concentrations of !33Xe measured in air samples collected at Beatty and Liazl:.
Nevada. The concentrations at these locations when averaged over the year
were less than 0.008% of the Concentration Guide of 1 x 10~ 7 microcuries per
rillilicer (uCi/ml) as listed in the ERDA Manual, Chapter 0524, for expos.re
to a suitable sample of the population. Based upon time-integrated conzeu-
trations of !33Xe at these locations, dose calculations, and populaticr fi:.:-
mation, the dose commitment to persons within 80 km of the NTS Control fc:in:

for test operations during this year was estimated to be 0.003 man-recz.

All other measurements.of radiocactivity within the 0ff-Site Radiological
Safety Program were attributed to naturally occurring radicactivity or
atmospheric fallout and not related to underground nuclear test operation:
during this report period.

The Long-Term Hydrological Monitoring Program ug2d for the monitorinry
of radionuclide concentratjens ih surface and ground waters which are dowm-
gradient from sites of pget underground nuclear tests was continued for the
NTS and for si;'other sites located elsewhere in Nevada, Colorado, New

Mexico, and Mississippl. Concentrations of naturally occurring radionuclice
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such as isotopes of uranium and “<%Ra, were detected in samples collected

2t most locations at levels which were comparable to concentrations measured
for previous years. Except for a samplevcollected at Half Moon Creek Over-
Tlow, Mississippi (Project Dribble), and samples collected at wells known to
be conﬁ;mina;ed by the injection of high concentga;igns of radiocactivity for

waste disposal or tracer studies, no radioactivity related to past under-

elat
sround tests or to the coataminated wells was identified. The annual surfa

c
wvazer sample collected at Half Moon Creek Overflow had a JH co.centration of
5.1 x 1078 yCi/ml. Since the above background concentration for this year

is only 0.17% of the Concentration Guide for individuals in an uncontrolled

arca, no further samplin

97s.

-
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- MONITOR14G DATA COLLECTION, ANALYSIS, AND EVALUATION

The majur portion of the Off-site Radiological Safety Program for the NTS
consists of continuously-nperated dosimetry and air sampling networks and sched-
uwled collectivas of milk and water samples at locations surrounding the NTS.
Before euch nuclear tesc, mobile monitors were positioned in the off-site areas
most likely to be exposed by a possible release of radiocactive material. Thesc
monitors, equipped with radiation survey instruments, gamma-rate recorders,
tuermoluminescent dosimeters, portable air samplers, and supplies for collecting
environmental samples, were prepared to conduct a monitoring program directed
from the NTS Control Point via two-way radio communications. In addition, for
each even:'at the NTS, a U.S. Air Force aircraft with two Reynolds Electrical
and Engineering Co. monitors equipped with portable radiation survey instruments
was airborne near surface ground zero to detect and track any radioactive
effluent. Two NERC-LV cloud sampling and tracking airecraft were also available
to obtain in-cloud samples, assess total cloud volume, and provide long-range

tracking in the event of a release of airborne radiocactivity.

During this report period, only underground nuclear detonations were ccn-
ducted. All detonacions were contained. However, during re-entry drilling
operations, occasional inadvertent releases of airborne radicactivity, pri-
marily radioxenon, did occur. According to information provided by the Nevada
Operations Office, ERDA, the following quantities of radionuélides wera
released into the atmosphere during CY 1974:

: Quantity Released
Radionuclide (Ci)

133y, - 663
133mg,e : 11
135y, 3
3y < 2
238 < 0.0001
131,133, 195; < 0.00001

Contained within the following sections of this report are descriptions
for each surveillance network and interpretations of the analytical results

which are summarized (maximum, minimum, and average concentrations) in tables.



Where appreopriate, the average values in the tables are compared to the appli-

cable Congentration Cuides (CG's) listed in Appendix A.

The Pu in Soil Survey has been a sﬁbjec: of this report for previous years;
however, it is actually a special study and not related to routine off-NTS
survéillance for current nuclear tests. Henceforth, the data derived from this
program will be published in progress reports of the Nevada Applied Ecology
Croup, sponsored by the ERDA, Nevada Operaﬁions Office.

For "grab" type samples, radionuclide Lancentrationé were extrapolated to
:he appropriate collection date. Concentrations determined over a period of
time were extrapolated to the midpoint of the collection period. Concentration
averages were calculated assuming that each concentration less than the minimum
detectable concentration (MDC) was equal to the MDC. The only exception to this
was for the radionuclide measurements for the Air Surveillance Network. Due to
the lack of a statistically derived MDC, the concentrations of radionuclides

that could not be detected were assumed to be zero.

All radiological analyses referred to within the text are briefly described
in Table 2 and listed with the minimum detectable concentrations (MDC's). To
assure validity of the data, analytical personnel routinely calibrate equip-
ment, split selected samples (except for the Air Surveillance and Dosincﬁry
Networks) for replicate analyses, and analyze spiked samples prepared by the
Quality Assurance Branch, NERC~-LV, on a quarterly basis. All quality assurance
checks for the year identified no problems which would affect the results of

this report.

AIR NETWORK
:&rvgillance Ngtwork, operated by the NERC-LV, consisted of 49
active | standby samgling stations located in 21 Western States

(Figure 6). Samples of airborme particulates were collected continuously

‘at each active station on 10-cm-diameter, glass-fiber filters at a flow

rate of about 350 m3 of air per day. The filter collection frequency was
three times weekly, resulting in 48- or 72-hour samples from each active
station. Activated charcoal cartridges directly behind che glass-fiber

filters wvere used regularly for the collection of gaseous radioiodines at

10



21 scaﬁlons near the NTS. Charcoal cartridges could have heen added to all
uther stations; if desired, by a telephone request to station operators. All
air samples {filters and cartridges) were mailed to the NERC~LV for analysi..
Snecial retrieval could have been arranged at selected locations in Ehe gvert
o release of radivactivity was believed to have occurred.

From gamma spectrometry results, small concentrations of ’Be, 2°Zr, ‘- ke,
Yiiry, '*%3a, ‘“lce and !'““Ce in varying combinations were identified az all
“etwork stations except Currant and Geyser, Nevada. Table 3 lists the maximua,
minimum and average concentrations of these radionuclides for each station ot
which radionuclides were detected. Since none of the radionuclides were attr:-
buted to NTS testing operations, percentages of the councentration guides were

not -calculated.

The sources of the radiocactivity were considered to be the June 26, 197-

, nuclear detonation b& the People's Republic of China and worldwide fallout froa

previvus ztmospheric tests. The‘radionuclide 140p, (12.8-day half-life), which

is not qually detected except during short periods following an atmospheric

detonation, was derected in 19 ASN stations only between June 28 and Jul:

12. The other radionuclides were detected throughout the Network and vear
within the ranges, shown below, which are comparable to the results of samp'es
collected within North America during the period January-November 1974 and
analyzed by HASL.” .

Radionuclide Concentration, 10-}2uCi/ml

ﬁalf— NTS Network North America,

Life (Jan.-Dec. 1974) (Jan.-Nov. 1974)
Radionuclide {days) cMax CMin CMax CMin
'Be ' 53.3 0.40 <0.13 - 0.247  0.0249
952r - 65.5 1.2 <0.022 0.0697 0.00170
103gy 3943 0.36 <0.020 Not Reported -
106gy 159 1.1  <0.015 Not Reported
I4lce 32.5 0.28 <0.031 Not Repurted
Lhsce 284 1.0 <0.13 0.146  0.00241
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The NTS concentration ranges were slightly higher than the conceatration ranges
reported by HASL; however, the difference was not attributed to testing opera-

tions at the NTS.

NOBLE GAS AND TRITIUM SURVEILLANCE NETWORK

The Noble Cas and Tritium Surveillance Network, which was first estab-
+ished in March and April‘l972, was operated to monitor the airborne levels of
radiokrypton, radioxenon, and 34 in the forms Hy, HTO, and CH3T. The Net- _

work consisted of four on-NTS and six off-NTS stations (Figure 7).

The equipment used in this Network is composed of two separate systems,
a compressed air sampler and a molecular sieve sampler. The compressed air
equipment continuously samples air over a 7-day period. The air is then
compressed and stored in two pressure tanks,\which together hold approximacely
2 cubic meters of air at atmospheric pressure. The bottles are replaced
weekly and returned to the NERC-LV where the contents of one pressure tank
are separated and analyzed for 35&&, radioxenons, and CH3T by gas chromatog-
raphy and liquid-scintillation counting techniques (Table 2). The molecular
sieve equipment samples air through a filter to remove particulates and then
through a series of molezular sieve columns. Approximately 5 cubic meters of
air are passed through each sampler over a 7-day sampling period. From the
HTO adsorbed on the first molecular sieve column, the concentration of >H in
uCi/ml of recovered moisture and in uCi/wl of sampled air is determined by
liquid-scintillation counting techniques. The 34, passing through the first
column as free hydrogen (HT), is oxidized and collected on the last molecular
sieve columm. From the concentration of 3H {n the moisture collected from
the last , the 34 (in uCi/ml of sampled air) existing as HT {s determined.

T4 ' mmarizes the fsults of this Network by llsting the maximunm,
minimum, and average concerfrations for ®5Kr, total Xe or !33Xe, 3H as CH;T,
34 as HI10, and 34 as HT. The annuz average concentrations for each station
were calcuiated over the time period sampled assuming that all values less
than the minimum detectable concentration (MDC) were equal to the MDC. All
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concentrations of 8%Ke, Xe or !33Xe, M as Gi3T, M as UTU, uau *H as WY are
expressed in the same unit, 1uCi per ml of air. Since the "1 conceatratiom 1n
air varies by factors of 15-20 while the concentration in wacter varies by
factors up to about 4, the 3H concentration in nCi/ml of atmospheric moisture
is also given in the table as a more reliable indicator of when background

concentrations of HTO are exceaded.

As shown by Table &4, the maximum and averagu BYr lewels at all statimn.
were essentially the same. The concentrations cof M as HTD and as HT for tne
year were gencerally the same at all locations except for the on-N1S$ stations
at BJY and Area 12, where the avervages and ranges in concentrations were
significantly higher than those for all other stations. The higher cdnceutru-
tions were generally associated with secepage from earlier NTS operations, suii
as the Sedan cratering test and Area 12 tuannel tests. The toral of the aver.:.
tricium concen:tations-(HT0+HT+CH3T)'for either of these on-NTS stations was
less than 0.004% of the Concentrazion Guide for %H in air, which is 5 x 15°°
uCi/ml for an exposure to a radiatior. worker. Small qﬁantities of ‘H in the
form CH3T were occasionally detected ofI-NTS. However, the concentration
averages und ranges for samples collected at all off-NTS locations were
generally the same. No definite correlation between CH3T and NTS tésting

could be made.

Concentrations of radioxenon greater than the MDC were deﬁected during
the year at all on-NTS sampling locations and at two of f-NTS locations. The
radioxenon, identified as l33Xe. wvas ueasurgd with a maximum concentraticn
of 1.1 x 107% uCi/ml at the ou-NTS station at Arca 12. The applicable Cen-
centration Guide (CG) for radiation workers is 1 x 10-5 uCi/ml. In the .f:-
NTS arz ] "highe§t conzentration was at Beatty with 1.4 x 10-10 »Ci/ml,

tighest conrentration was at Diablo with 1.7 x i0-'! uci/mi. :

location the«t 33Xe concentrations, when averaged over thle Lot

samplin‘ times for the yedr, were less than 0.008X of the CC for this nuclide.
which 18 1 x 10~7 uCi/ml for a suitable sample of a population in an uncon-

trolled area.
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DOSIMETRY NETWORK

The Dosimetry Network during 1974 consisted of 69 locations surrounding
the Nevada Test Site which were monitored continuously with thermoluminescent
dosimeters (TLD's). The locations of these stations, shown in Figure 6§, are
ail within a 270-km radius of the center of the NTS and include both inhabited
and uninhabited locations. Each Dosimetry Network station was routinely equip-
vod with three EGS&G Model TL-12 dosimeters which were exchanged on a quarterly
basis. Within the general area covered by the dosimetry stations, between 45
and 52 covperating off-site residents wore onerr two dosimeters which were
exchanged at the same time as the station dosimeters. For the last two quarters
of 1974 (July - December), these off-site personnel were monitored using TLD-
200 dosimeters and a Harshaw Model 2271 TLD reader system which is presently

under evaluation.

The TL-12 dosimeter has an internal or self-exposure rate equivalent to
0.7 mR/d due to naturally occurring “OK in the glasslenvelope and TLD binder.
The TLD-200 dosimeters have no such self-exposure as they consist of indi-
rectly-heated, monocrystalline calcium fluoride mounted on an aluminum card.
The smallést net exposure which may be determiuned by either type of dosimeter
is limited by the variations in the natural background radiation for a given
station location. Experience has shown these variations to be significant
from one monitoring period to another and muchilarget'in magnitude than
variations due to the precision of the dosimeters. Typically, however, the
smallest net exposura observable for a 90-day monitoring period would be on
the order of 15 - 45 mR in excess of background. The term 'background,"” as
used in this context, refers to naturally occurring radioactivity (including
that in the-dosimeter itself) plus a contribution from residual man-made
fission pt!éne:s.

* <

After aﬁproptiate corraztions were made for the background exposure
accumulated during shipment between the laboratory and the monitoring loca-
tions, the threce dosimeter readings for each station were averaged. This

average exposure value for each monitoring period and station was compared
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to values from the pastlthree years to determine if tne new value was within
the range of previous background values for that station. Any values signifi-
cantly greater than previcus values would have led teo calculations of net
exposure, while values significantly less than previous values would have been
examined to determine poussible reader or handling errors producing invalid
data; The results from each of the personnel dosimeters were ;ompared to the
backgrourd value of the nearest station to determine if a net exposure had

occurred.

- Table 5 lists the maximum, minimum, and average dose equivalent rate
(mrem/d) measured at each station in the network during 1974. All doses are
from environmental background. The dose equivalent rates wera determined by
dividing the total dose equivalent for each monitoring period by the number
of days in the monitoring period (typically about 90 days per quarter for
1974). The average daily rate for the year was simply the average of the
rates for the four duarters. The average annual dose for the year is the
product of the average daily rate and 365 days. As shown by this table, the
average annual stavion background doses ranged from 62 mrem to 160 mrem with
a network average of 114 mrem. Both the range and the average values for
1974 have decreased slightly from the two previous years. This trend seems
to be generally true for most network stations, but no explanation is offered
for the trend at this time. Among the off-site residents who wore dosimecters
continuously, no personnel doses greater than background were attributed to

nuclear testing at NTS,

The whole-body gamma dqse equivalent values measured by the Dosimetry
Network generally agree well with those phblished by a special studies group
in the Offi§ee of Radiation Programs, EPA.8 This report estimates that gamma.
expo:u:tﬂg’so. terrestrial and cosmic radiation for the United States range
from 75 mr@m to 225 mrem per‘;erson per annum, with a mean of 115 mrem/a.
For the Dosimetry Network, the range was 60 mrem/a to 150 mrem/a with a
mean of 110 mrem/a. If considered on a state-by-state basis, however, even

better agreement is noted. For Nevada, the estimated average whole-body
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gamma dose equivalent from both terrestrial and cosmic radiation is 125 mrem/a,
while the average from the Dosimetry Network was 115 mrem/a. Similarly the
ecstimate for Califormia is 90 mrem/a, compared to the Dosimetry Network average
of 95 mrem/a for the California stations. For Utah, the estimate of 155
wrem/a Joes not compare well with the Dosimetry Network average of i00 mrem/a.
llowever, the estimate includes a large component due to cosmic radiation which
would belless predbminant in the lower, southwestern portion of the State

where the Dosimetry Network stations are located.

In the past years, there have occurred a number of unexplained high dosimeter
readings which have been regarded as anomalous and were suspected of being
caused by phenomena associated with the TLD material and not related to true
gamma exposure. Out of the more than 1,000 dosimeters issued for the NTS
Off-Site Dosimetry Network for 1974, only one unexplained high reading occur-
red. The dosimeter in question had a reading of 1800 mR and had been issued
to an off-site resident in Reatty, Nev#da, during thelfirst quarter of 1974.
A subsequent documented investigation revealed no explanation for the reading,

but it was not believed to represent a true gamma dose to the individual.

A'ne:work of 30 stationary gamma rate recorders placed at selected air
sampling locations was used to document gamma exposure rates at.fixed loca-
tions (Figure 6). These recorders, designated as LSI's, use a 2.5- by 30.5-cm
cons:ant-curreh:'ionization chamber detector filled with methane, and operate
on either 110 V a.c. or on a self-contained battery pack. They have a range
of 0.004 mR/h to 40 mR/h with an accuracy of about :10X of a reading abcve

background. ring this report period; no increase in exposure rates attrib-
utable to N!!EEictations wvas detected by the network of gamma rate recorders.
<

MILK SURVEILLANCE NETWORK <

Milk is only one of the sources of dietary intake of environmental
radioactivity. However, it is a very convenient indicator of the general

population’s intake of biologically significant radionuclide contaminants.
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For this reason it is monitored on a routine basis. Few of the fission pro-
duct radionuclides become incorporated into the wilk due to the selective

metabolism of the cow. However, those that are incorporated are very imper-
tant from a radioleogical health standpoint. The amount transferred to milk
is a2 very sensitive measure of thelr concentrations in the environment. The
five most common fission product radionuclides which can occur in milk are

897905, 1317 137¢cg, and 140Ba, A sixth radicnuc

1
milk at a reasonably constant concentration of about 1.2 x 10 & uCi/ml.

Since this is a naturally occurring radionuclide, it was not included in the

y Milk Surveillance Network
(SMSN). ‘The MON during 1974 (Figure 9) consisted of 25 different locations
where 3.8-litre milk samples were collected from family cows, commefcial
pasteurized milk producers, Grade A raw milk intended for pasteurization, and
Crade A raw milk for local consumption. In the event of a release of activicy
from the NTS, intensive sampling would have been conducted in the affected
area within a 480-km radius of CP-1, NTS, to assess the radionucliide concen-
trations in milk, the radiation doses that could result from the ingestion of
the milk, and the need for protective aﬁtion. Milk supplies and producers

beyond 480 km are sampled with the SMSN.

During 1974, 86 milk samples were collected from the MSN on a quarterly
collection schedule. Milk could not usually be obtained at all locations at
any one collection time. Cows ﬁot lactating, no one home, or no milk on the
day field personnel arrived at the ranch were some of the reasons why some
of the samgbes were not collected. During the year, milk sampling points
also chgggéi'gl cows were sold or were otherwise unavailable for regular

milkings. E £

-y waa

States west of the Missiseippi River, which could be requested by telephone
to collect raw milk samples representing milk sheds supplying milk to the

17
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plants. Since there were no releases of radicactivity from the NTS or other
test locations, this network was not activated except to request an occasional
sample to check its readiness and reliability. No analytical results

are reported here for the SMSN because the samples were not associated with

‘any particular nuclear activity or installation.

' Each milk sample was analyzed for gamma-emitters and 89-905y, samples
collected at six locations from the MSN were also analyzed for 34. Table 2
lists the general analytical procedures and detection limits for these

analyses.

The analytical results of mlilk samples collected from the MSN during
1974 are summarized in Table 6. The maximum, minimum, and average concen-
trations of the 137Cs, 39‘905:, and 3H in samples collected during the year
are -shown for each sampling location. No rédionuglides from NTS operations
were detected in any of the milk samples. Although 137cs and 89-9%r wvere
observed in the samples, thé concentrations of these radionuclides were
similar to levels found in samples collected for the Pasteurized Milk Net-

work (PMN). Therefore, they are attributed to world-wide fallout.

The PMN, sponsored jointly by the Environmental Protection Agency and
the Public Health Service, consists of 63 sampling stations ia the United
States, one in Puerto Rico, and one in the Canal Zone. Sampling results are
summarized by monthly averéges, running l2-month averages, and a l2-month
average for the whole network. Although the PMN results for the milk samples
collected throughout CY 1974 are not complete, one can use the latest infor-
mation on lliionth averages for comparison purposes since the periocd covers
a full yuﬁf seasonal varia:iko‘ns.

<

Shown below are the ranges in the l2-month averages for network stations
and the network averages of 905y and !37¢cs fof both the PMN® and the MSN.

For the PMN, concentrations which were equal to or less than the appropriate
minimum detectable concentration (1-5 pCi/l for 89Sr; 1-2 pci/1 for *Osr;
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4-10 pCi/l for 137¢4) were set equal to zero for avefaging. For the MSN
they were set equal to the MDC. As indicated by this comparison, the con-
centrations of these radionuclides in the area surrounding the NTS and

other areas of North America are commensurate.

Radionuclide Concentrations
(10-% uci/ml)

Strontium-90 Cesium-137

Range in Range in
12-Month 12-Month 12-Month 12-Month
Station Network Station Network
Network Pericd Averages Average Averages Average
PMN June 1973- 0--9 5 " 0~-9 2
May 1974
MSN January- <1.0 = 4.5 - <l1.7 <10.0 - <10.0 <10.0

December 1974

WATER SURVEILLANCE NETWORK

The Water Surveillance Network (WSN), operated in off-site areas around
the NTS during 1974, consisted of 59 locations (Figures 10 and 11) where
NERC-LV personnel collected 3.8-litre water samples. The samples were col-
lected from community water supplies, wells, open and closéd springs, streams,
lakes, and ponds. If a release of radiocactivity from NTS had occurred, spe-
cial sampling within the affected area would héve been conducted to deter-

mine radionuclide concentrations.

Dug P8 1974, 233 water samples were collected from these locations on
a qmﬁy collection schedule. In some cases operational priorities,
i <
frozen sources, etc., prevented the sampling of each location every time.
< .
All water samples from the WSN were analyzed by gamma spectrometry and

counted for gross alphé and gross beta radioactivity. Network samples from
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pproximatcely
toutinely analyzed for 34. For the purpose of identifying the source of the
gross radioactivity in all network éamples and monitoring for concentrations
vf strontium an& plutonium in the environment, selected samples were given
special ahalyses at least once during the year. For surface water samples,
the special analyses included 89‘9°Sr, 238'239Pu, U, and 226R3, TFor drinking
water samples, the analyses‘included ag'9‘75:, U, and 228p3, Table 2 lists the

general analytical procedures and detection limits for each analysis

blished in Radiation Data

of pu
and Reports, a monthly periodical of the Environmental Protection Agency. For

all samples were

. the purpose of this report, only the analytical results for 89-905r and Pu

td
for the surface water samples and a summary of the °H results for all water
e

£
samples are presented in Tables 7 and 8, respectively. No gamma-emitting

fission products were detected i1n any of the samples by gamma spectrometry.

.|

As shown by Table 7, no 99-90Sr was detected above the appropriate MDC
for any of the samples. Levels of 238-23%y ar some locations fluctuated
slightly above the detection limit. However, the levels above the MDC
appeared to be random fluctuations,

for the whole network are comparable to environmental levels, shown below,
observed in samples collected by other agencies!? in off-site regional arcas

during 1973,
Radioactivity Conceatration (10-% uCi/ml)
No. of Pu Total 238py 23%py
Location Samples Min Max Avg Min Max Avg Min Max Avg
1. '
LASL _
Albuquefq&i.‘! i5 cwe oo === (3,009 $.12 0.04 0.007 0.82 O0.14
Iy 2 <
Rocky Flatse )
(Great Western 3
Reservoir)
Golden, CO i5 <0.,01 0.31 <0.08 === oo= < R
WSN (all loca-
tions) NTS, NV 12 == === === <0,031 0.12 <0.037 <0.040 0.088 <0.052
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Since levels of °H in surface water samples (Table 8) were consicten-
tircughout the WSN and similar to levels observed by other agencies, shown

helow, all levels were attributed to world-wide fallout and natural sources.

3y Concentrations

No. , (10-% uCi/ml)
Location ) Samples Min Max Avg
LASL
Altuquerque, NM 19 <300 1300 €00
LLL _ ‘
Livermore, CA 99 . 52 11060 236
WS\ (all locations) _ _
NTS, NV 53 <210 1200 340

The levels of 3H in samples collected at Vegas Wash and NERC-LV
(Table B) were generally higher than all o:herAWSN locations. These
two locations have a common source of water, the Colorado River, which nas
*H concentrations higher chan other locations surrounding the NTS. This :s
due to the large fraction of flow resulting from surface runoff from wacor:-
sheds of the Colorado River having higher rates of rainfall than the off-

NTS area.

LONG-TERM IHHYDROLOGICAL MONITORING PROGRAM

During this report period, NERC-LV personnel continued the collection
and analysis of water samples collected from wells, springs, and spring-£f.i
surface water sources which are down-gradient of the ground water at the N7.
and at off-NTS sites of underground auclear detonations to monitor for aay
migration of test-related radionuclides into ground water. The water samplus
vere collected from well ﬁeais or spring discharge points wherever possible.
If pumps were not availabgp, an electrical-mechanical water sampler capable

of collecting 3-litre samples at depths to 1800 m was used.
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For the NTS, attempts were made to sample 10 stations monthly and 18
stations semi-annually (Figures 12 and 13). Not all stations could be sam-.
pled with the desired frequency because of inclement weather conditions and

inoperative pumps.,

For each sampled location, samples of raw water, filtered water, and
filtered and acidified water were collected. The raw water samples were
analyzed for 3H. Portions of the filtered and acidified samples were given
radiochemical analyses. Portions of the filtered samples and the filtered and
acidified samples received stable chemical analyses. Table 9 summarizes the
criteria which were observed for analyzing the water samples. Eac