
ENVIRONMENTAL SURVEILLANCE AT LOS ALAMOS DURING 1983

Group: Environmental Surveillance Group, HSE-8
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Monitoring Operations

Routine monitoring for radiation, radioactive materials, and chemical substances on the ?
Laboratory site and in the surrounding region documents compliance with appropriate standards,
identifies undesirable trends, provides information for the public, and contributes to general
environmental knowledge. It also helps fulfill the Laboratory's policy to protect the general ;

public, employees, and environment from any harm that could be caused by Laboratory activities
and to reduce environmental impacts to the greatest degree practicable. Information from
monitoring of the environment complements data on specific releases, such as those from
radioactive waste treatment plants and various stacks at nuclear research facilities.

Monitoring and sampling locations for various types of measurements are organized into three
main groups. Regional stations are located within the five counties surrounding Los Alamos County
(Fig. 13) at distances up to 80 km (50 mi) from the Laboratory. They provide a basis for ,:
determining natural conditions beyond the range for potential influence of Laboratory operations.
Perimeter stations are located primarily within about 4 km (2.5 mi) of the Laboratory boundary
and emphasize locations in adjacent residential and community areas. They document conditions
in areas regularly occupied by the general public and likely to be influenced by Laboratory
operations. On-site stations are within the Laboratory boundary and most are in areas accessible
only to employees during normal working hours. Their data are useful for continuity of interpreta-
tion and for documentation of conditions in parts of the Laboratory site where the public has
limited access (for example, commuters on cross-site roads or near some boundaries). The number
of stations in each group is shown in Table XVI.

TABLE XVI. Number of Sampling Locations
Type of Monitoring Regional Perimeter On-site

External radiation
Air
Surface and ground water*
Soils and sediments
Foodstuffs

4
3
6

16
8

12
11
33
16

5

139
12
27
32

9
aAn additional 23 stations for the water supply and 37 special surface and ground-water
stations related to the Fenton Hill Geothermal Program were also sampled and analyzed as
part of the monitoring program.

The types of routine monitoring conducted at thete stations include measurements of radiation
and collection of samples of air particulates, waters, soils, sediments, and foodstuffs for subse-
quent analysis. External penetrating radiation (the x and gamma rays and charged-particle
contributions from cosmic and terrestrial sources, plus any Laboratory contributions) is also
measured by thermoluminescent dosimeters.

Adii.tional samples are collected at various times and locations to gain information about
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Regional location of Los Alamos.
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particular events, such as major runoff events in intermittent streams, nonroutine releases, or
special studies. During 1983. more than 18 000 analyses for chemical and radiochemical constit-
uents were performed on these environmental samples. Resulting data are used for comparison
with standards and background levels of radiation, dose calculations, and other interpretations.

Summary of 1983 Results

Radiation Doses. Calculated individual whole-body radiation doses to the public attributable
to Laboratory operations are compared with applicable Radiation Protection Standards in this
report. They are expressed as a percentage of the 500-mrem/yr Radiation Protection Standard for
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FIGURE 14 (top).
Summary of estimated
maximum Individual and
maximum Laboratory
boundary doses (excluding
contributions from cosmic,
terrestrial, and me.Heal
diagnostic sources) from
Laboratory operations.

FIGURE 15 (bottom).
Annual above-background
radiation TLD measure-
ments (and TLD measure-
ments as per cent of stan-
dard) due to operation of
the Los Alamos Meson
Physics F.-rillty during the
past 6 y r.
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ENVIRONMENTAL whole-body radiation. This Radiation Protection Standard is for doses from exposures that exclude
contributions from background radiation (cosmic, terrestrial, global fallout, and self-irradiation
sources). The doses calculated are those believed to be possible doses to individuals under
realistic conditions of exposure. : '• ••" • •••.•••

Calculated maximum boundary doses and maximum individual doses for the past 6 yr are
shown in Fig. 14. These estimated doses historically have been less than 4% of the 500-mrem/yr
standard. In 1983 the estimated maximum individual dose was 6.8% of the Radiation Protection
Standard. The increase in this dose between 1982 and 1983 resulted from a combination of
increased airborne emissions from the Los Alamos Meson Physics Facility, a shift in the isotopic
ratio of the emissions, and a slight change in meteorological conditions.

Another perspective is gained by comparing these estimated doses with the estimated whole-
body dose attributable to background radiation. The highest estimated dose caused from Labora-
tory operations was about 26% of the dose attributable to naturally occurring radioactivity in Los
Alamos in 1983.

Significance of Radiation Doses. To provide a perspective for comparing the significance of
radiation exposures, estimates of the added risk of cancer were calculated. Increases in risk
estimated for average individual exposures to ionizing radiation from 1983 Laboratory operations
are in Table XVII, along with estimated incremental risks from natural and medical diagnostic
radiation. The maximum potential Laboratory contribution to cancer risk is small when compared
with overall cancer risks. The overall United States lifetime risks of contracting some form of
cancer from all causes is one chance in four. The lifetime risk of cancer mortality is one chance in
five. The Los Alamos incremental dose attributable to the 1983 Laboratory operations is equivalent
to the additional exposure from cosmic rays a person would get flying in a commercial jet for 1.6 h.

TABLE XVII. Added Individual Lifetime Cancer Mortality Risks Attributable to
1983 Radiation Expsoure

Exposure Source

Average exposure from Laboratory
operations

Los Alamos townsite
White Rock area

Natural radiation
(cosmic, terrestrial, and
self-irradiation)

Los Alamos townsite
White Rock area

Medical X-rays
(diagnostic procedures)

Average whole-body exposure

Added Risk (Chance)
to an Individual
of Cancer Mortality

1 in 29 000 000
1 in 32 000 000

1 in 76 000
1 in 83 000

1 in 97 000

Incremental
Dose (mrem)

Used in Risk Estimate

0.35
0.31

132
121

V03

External Penetrating Radiation. Levels of external penetrating radiation (including x and
gamma rays and charged-particle contributions from cosmic, terrestrial, and manmade sources) in
the Los Alamos area are monitored with thermoluminescent dosimeters (TLDs) at 155 locations
divided into 3 networks. The TLD network, monitoring radiation from airborne activation products
released by the Los Alamos Meson Physics Facility (a linear particle accelerator), measured 48 ± 3
mrem/yr (excludes background radiation from cosmic and terrestrial sources), which is 9.6% of
the Department of Energy's Radiation Protection Standard. Figure 15 shows this measurement has
increased over the past few years. This trend is primarily from higher operating levels (beam
currents) in the particle accelerator. Engineering design modifications (increasing the holdup
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time of the airborne emissions, moving the stack, and improving the beam stop) to reduce
exposure from airborne activation products have been conceptually designed and included in
Laboratory funding requests.

Radiation levels (including natural background radiation from cosmic and terrestrial sources)
are also measured at regional, perimeter, and on-site locations (Fig. 16) in the environmental
network. No measurements at the regional or perimeter locations showed any statistically
distinguishable increase in radiation that could be attributed to Laboratory operations. Some
measurements at on-site stations were slightly above background levels, as expected, reflecting
ongoing research activities at the Laboratory.

Radiation levels were measured by a TLD network covering one active and eight inactive low-
level radioactive solid waste management areas. The general public is excluded from these waste
management sites because they are controlled-access areas. Several transient elevated measure-
ments at the one active site were caused from waste management operations (handling and
storing).

Radioactivity in Air and Water. Measurements of radioactivity in air and water are compared
with standards, known as Concentration Guides, that are set by the Department of Energy. The
Concentration Guides are concentrations of radioactivity in air breathed continuously or water
constituting all that is drunk during a year that results in whole-body or organ doses equal to the
Radiation Protection Standards. For 1983 the annual averages (including amounts from cosmic,
terrestrial, and global fallout sources) of the principal radionuclides in air and water potentially
influenced by Laboratory operations were all less than 1 % o° the Concentration Guides.

Radioactivity in Air. During 1983, atmospheric concentrations of tritium, gross beta,
americium, plutonium, and uranium were measured at regional, perimeter, and on-site sampling
locations. The annual averages for 1983 for all these radioactive constituents were much less than
1% of the Department of Energy's Concentration Guides. Only the atmospheric tritium concentra-
tions showed any measurable impact from Laboratory operations. The impact was insignificant and
does not pose an environmental or health problem.

Radioactivity in Water. Surface and ground waters are monitored to provide routine surveil-
lance of potential dispersion of radionuclides from Laboratory operations. Only the waters in on-
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FIGURE 16.
Quarterly radiation TLD
measurements, which In-
clude contributions from
cosmic, terrestrial, and
Laboratory radiation
sources for regional, per-
imeter, and on-site loca-
tions for the past 5 yr.
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site liquid effluent release areas contain radioactivity in concentrations that are above natural
terrestrial and worldwide fallout levels. However, these concentrations are still small fractions of
the Concentration Guides. These on-site waters are not a source of industrial, agricultural, or
municipal water supplies. Results for the 1983 radiochemical quality analyses of water from
regional .perimeter, water supply,' arid on-site areas (where ho effluents are released), indicate no
significant effect froiri effluent releases from the Laboratory.

The water supply met all applicable US Environmental Protection Agency chemical quality and
radioactivity standards. The Jntegrity of geological formations protecting the deep ground-water
aquifer was confirmed by lack of any measurements indicative of nonnatural radioactivity of
chemical contamination in municipal water supply sources.

Radioactivity inOther Media. Measurements of radioactivity in samples of soils, sediments,
and foodstuffs are made to provide information on less direct natural mechanisms that could result
in exposures to people.

Measurements of radioactivity in soils and sediments are also useful for monitoring and
understanding hydrologic transport of some radioactivity that occurs in intermittent stream
channels in and adjacent to low-level radioactive waste management areas. Pueblo, Los Alamos,
and Mortandad Canyons have concentrations of radioactivity on sediments at levels higher than
those attributable to natural terrestrial or worldwide fallout concentrations. Some radioactivity on
sediments in Pueblo Canyon (from pre-1964 effluent disposal) and upper Los Alamos Canyon
(from 1952 to current treated-effluent disposal) has been transported during runoff events to the
Rio Grande. Theoretical estimates, confirmed by measurements, show the incremental effect on
Rio Grande sediments is small in comparison with levels of activity on soils and sediments
attributable to worldwide fallout and to variability in such measurements. The low levels of
radioactivity in Mortandad Canyon are from treated liquid effluents from the treatment plant. No

TABLE XVHI. Comparison of 1982 and 1983 Radioactive Releases from the
Laboratory

Airborne Stack Emissions

Radioactive Constituent
24 'Am
41Ar
3H
I 3 1I
32p
238,239.240^

Uranium
Gaseous mixed activation product!
Mixed fission products

Activity Released
Units 1982
uCi
Ci
Ci
uCi
uCi
uCi
uCi

i Ci
uCi

Particulate/vapor activation products Ci
Total

Radioisotopes
238.239.240pu

"'Am
89.90Sr

JH
I37Cs
»4U

Total

Ci

1983
0.035 0.095

342
15 856

785
4.8

112
1 373

251 000
1 184

182

267 380

Liquid Effluents

418
7 847

83
2.7

113
888

461 111
843

2 640
472 016

Activity Released (mCi)
1982

19.9
19
25

15 330
210

2.1

15 606

1983
53.3
38.4
5 9 3

10 350
45.0

2.1

10 548

Ratio
1982/1983

2.7
1.2
0.5
0.1
0.6
1.0
0.7
1.8
0.7

14.5
1.8

Ratio
1982/1983

2.7
2.0
2.4
0.7
0.^
1.0

0.7
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radioactivity on sediments or in water has been transported past the Laboratory boundary in
Mortandad Canyon. Radionuclide concentrations in on-site soil samples were at or below natural
terrestrial andglobal fallout background levels.

Most fruit, vegetable, fish, and honey samples from off-site locations showed no increments of
radioactivity distinguishable from that attributable to natural sources or worldwide fallout. Fruit
from on site trees had slightly elevated tritium concentrations. A person eating all the fruit from
the trees with the maximum tritium concentration would receive a dose of 0.017% of the
Department of Energy's Radiation Protection Standard. Game fish samples from Cochiti Reservoir,
when compared with samples from the background stations, had slightly higher uranium concen-
trations. These levels are believed to be caused by natural phenomena. Eating a year's supply offish
with these levels would give a 50-yr dose commitment of 0.016% of the Radiation Protection
Standard. Doses from eating honey from hives located on Laboratory land would be a maximum of
0.012% of the Radiation Protection Standard.

Other Monitoring Results. Airborne radioactive emissions were monitored as released from
84 points at the laboratory. The results are summarized in Table XVIII and show an approximate
77% increase (about 205 000 Ci more) in total radioactivity released during 1983 versus 1982.
Almost all this increase was caused from higher operating levels of the linear particle accelerator at
the Los Alamos Meson Physics Facility. This increased the quantities of short-lived (2- to 20-min
half-lives) airborne activation product emissions. Liquid effluents from two radioactive waste
treatment plants (Table XVIU) and one sanitary sewage lagoon system contained some radioac-
tivity, all at levels well within the Concentration Guides.

Nonradioactive airborne emissions from the beryllium fabrication shop, gasoline storage and
combustion, power plant, gases and volatile chemicals, waste explosive burning, and dynamic
testing did not result in any measurable or theoretically calculable degradation of air quality. A
single National Pollutant Discharge Elimination System (NPDES) permit covers 103 industrial
discharge points and 11 sanitary sewage treatment facilities. This year 9 of 11 sanitary sewage
treatment facilities exceeded one or more of the NPDES limits (biochemical oxygen demand, total
suspended solids, fecal coliform, and/or pH) in 1 or more months. Fewer than 4% of all samples
from the domestic and industrial outfalls exceeded NPDES limits.

ENVIRONMENTAL,
PROTECTION

DEVELOPMENT OF WATER SUPPLY WELL PM-5

Authors: W. D. Purtyraun, N. M. Becker, and M. N. Maes
Group: Environmental Surveillance, HSE-8
Funding Organization: Los Alamos National Laboratory

Construction of water supply Well PM-5 began in December 1981 with the drilling of the
pilot hole and'was completed in September 1982 when the well was test pumped. The well is
located about 3.4 km northwest of Well PM-4 on the Pajarito Plateau at an elevation of 2162 m.
The pilot hoie was drilled to a depth of 948 m. Stratigraphic units' penetrated by the well in
descending order are the BandelierTuff, Basaltic Rocks of Chino Mesa, Puye Conglomerate, and
Tesuque Formation (Table XIX).

The top of the main aquifer of the Los Alamos area (only aquifer capable of municipal and
industrial water supply) was encountered at a depth of about 368 m in the fanglomerate member of
the Puye Conglomerate. The lower member of the Puye Conglomerate, the Totavi Lentil, and
Tesuque Formation are within the main zone of saturation at the well.

Step tests to determine the size (pumping rate) of the permanent pump were made at rates of
48 to 79 L/s. The tests were made over about an 11 -h period with the higher pumping rate at the
start of the test. At a pumping rate of about 79 L/s for about 3 h, the drawdown was 44 m with a
specific capacity of 1.8 L/s of draindown. On the basis of the step test, the contractor recom-
mended a pump that will produce about 76 L/s.
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