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EXECUTIVE SUMMARY

This report describes the radiological survey and
decontamination efforts conducted between 1974
and 1976 on ~16 hectares (40 acres) of land in the
townsite of Los Alamos, New Mexico (Fig. 1). In
1943 the land became the site of nuclear weapons
research and development for the Manhattan
Engineer District and subsequently the Atomic
Energy Commission (AEC). The building complex
(Fig. 2) housing the research work came to be known
as Technical Area One (TA-1) because it was the
first research facility of the Los Alamos Scientific
Laboratory (LASL). The Laboratory was operated
by the University of California, which in 1947 con-
tinued its responsibility under contract to the newly
formed AEC.

Radioactive materials, including uranium,
plutonium, and fission products, were used at TA-1
during the development of the technology for atomic
(fission) explosives and thermonuclear (fusion)
devices. The work resulted in varying degrees of
radioactive contamination of some of the buildings,
waste-handling systems, and land. In the 1950s,
research work was gradually moved from TA-1, im-
mediately adjacent to the townsite, to new
laboratory facilities across a major canyon from the
townsite. The new facilities permitted consolidation
of central laboratory buildings and greater physical
separation of the laboratory from residential and
commercial areas (Fig. 1). When vacated, the ob-
solete TA-1 facilities were decontaminated and
demolished. Major operations to remove structures
began in 1954 and continued intermittently through
1965. In 1966 the land occupied by TA-1 was given
to Los Alamos County or sold to private interests
because it lay in a central area useful to the future
development of the townsite, and residual radioac-
tive contamination was not considered hazardous.
Development of public facilities and commercial es-
tablishments began shortly after disposal and still
continues (Fig. 3).

By 1971, increased concern over radioactive con-
tamination at extremely low, but detectable, levels
led the AEC to request more modern and sensitive
radiological surveys of various former AEC lands
released to the public, including the remaining un-
developed portion of TA-1. ERDA has the requisite

authority to decontaminate any sites or facilities in
order to protect health and to minimize danger to
life or property where the contamination is a result
of activity authorized by the Atomic Energy Act of
1954, as amended. The Administrator (formerly, the
Commission) is authorized pursuant to Sec. 161.i of
the Act to prescribe such regulations or orders as he
may deem necessary to govern any such activity.

Field work for the TA-1 survey began in 1974 and
led to extensive exploratory excavation and decon-
tamination efforts which continued through August
1976. The work started under AEC auspices, but
was completed under the auspices of the US Energy
Research and Development Administration
(ERDA), to which most of the nonlicensing and non-
regulatory responsibilities of the AEC were
transferred in January 1975.

Survey work in 1974 included field measurements
of x and gamma radiation and collection of soil and
vegetation samples at 55 points on the undeveloped
land formerly occupied by TA-1. At one or more of
the sampling locations, concentrations of radioac-
tive contaminants in soil were higher than was con-
sistent with northern New Mexico regional
background samples (see accompanying table).

The maximum values raised no significant health
or safety questions and most values were small frac-
tions of the maxima. For example, 5 of 55 analyses
for **Pu showed >10 pCi/g of activity, two showed
>100 pCi/g, and the maximum was 224 pCi/g.

The maximum 2*Pu concentration (224 pCi/g)
was found in a sample collected on ERDA property
near the outlet of a septic tank which served a struc-
ture used as a laundry for contaminated clothing
during 1944 and 1945. To confirm the source of this
apparently minimal contamination, the septic tank
was excavated in August 1975. It was of different
construction and condition than old engineering
records had shown. A sample of sludge from the
tank contained 114 pCi/g of #**Pu. While the tank
was being removed, a pocket of **Pu-contaminated
material was discovered in the excavation about 1.3
m (4 ft) below the surface on ERDA property just at
the property line. Radiochemical analyses showed
as much as 125 000 pCi/g of early-1945 Hanford
plutonium in a sample from the pocket. In addition,












SUMMARY OF SURFACE SAMPLING RESULTS FROM 1974 SURVEY

No. of
Contaminant Units Samples Range Median Average
All TA-1 Locations
Gross alpha pCi/g 51 1.1 to 23.9 2.8 3.6
2Py pCi/g 55 0.11to 224 0.25 8.7
Uranium ugl/g 45 1.6 to 55 6.2 8.7
MAm pCi/g 20 —-0.12t0 2.4 0.07 0.33
226Ra pCi/g 13 08 to 5.2 2.1 2.1
¥7Cs pCi/g 51 0.26to 12.5 0.89 14
Beryllium ug/g 6 0.86to0 2.9 1.2 1.5
Northern New Mexico Reference Locations
Gross alpha pCi/g 7 1.8 to4.0 2.6 2.6
9Py pCi/g 7 0.010t0 0.034 0.025 0.024
Uranium ug/g 7 14 to2.9 1.7 2.0
H1Am pCi/g 7 —-0.47 to0.11 0.01 —0.06
22Ra pCi/g 7 1.6 to3.9 2.3 2.3
¥7Cg pCi/g 7 1.2 to2.5 1.7 1.8
Beryllium ug/g 7 0.58 to1.2 1.0 0.96

a pipe fragment contaminated to 4000 c¢/min, as
detected by a portable alpha survey instrument, was
found on the surface nearby (Fig. 4).

These unexpected findings forced a reappraisal of
the significance of earlier survey results. The dis-
covery of even a small soil volume containing as
much as 125 000 pCi/g of #**Pu, the presence of
alpha-contaminated debris on the surface, the dis-
crepancies between old records and actual condi-
tions, and the possibility that the 55-point survey
may have missed other significant contamination
all combined to emphasize the need for additional
sampling and exploratory excavation to define the
extent of contamination remaining at TA-1.

The additional sampling and exploratory work
and decontamination work got under way in Sep-
tember 1975 after the general problem and plan for
field work had been presented to property owners
and the press at a public meeting.

The plan for exploration had several objectives:

o The entire remaining undeveloped portion of
the TA-1 area was to be surveyed in detail with por-
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table instruments to identify contamination on any
remaining debris, including foundations left in
place or near-ground-surface contamination.

e A comprehensive soil-sampling program was to
provide both surface and at-depth information with
samples at closer spacing than used in the 1974 sur-
vey, with special emphasis on areas suspected of
contamination.

e Exploratory excavations were to be made to ob-
tain information on subsurface conditions, es-
pecially along the alignments of potentially con-
taminated waste lines, as well as to locate and
remove any remaining septic tanks.

The plan for decontamination had one principal
objective: any contamination found by the ex-
ploratory efforts was to be removed to the lowest
practicable levels.

Because of pressures imposed by some private
property owners to begin new construction, the ex-
ploratory and decontamination operations were con-
ducted concurrently. The basic approach was first
to explore and define clearly the areas already






known or suspected to be contaminated. General-
area investigations were to follow as rapidly as
progress permitted.

Five types of areas with the highest contamina-
tion potential were identified (1) on the basis of
historical information on building use, (2) records of
the demolition and original decontamination opera-
tions conducted in the 1950s and 1960s, (3) recollec-
tions of former TA-1 personnel, and (4) the findings
of the 1974 survey. These areas are shown in Fig. 4
and can be described in the following general terms.

e Potential Plutonium Contamination Areas. In-
cluded were the vicinities of buildings housing
plutonium chemistry and metallurgy research (D
Building) and the laundry for contaminated
clothing (D-2 Building).

e Potential Uranium Contamination Areas. In-
cluded were the vicinities of buildings housing
casting and machining operations of uranium
(Sigma Building), machining and recovery of
uranium (TU Building), and heat treatment and
machining of uranium (HT Building).

e Potential Fission-Product Contamination
Areas. Included was the vicinity of the building
housing radiochemistry research on weapons test
debris (J-2 Building).

o Industrial Waste Sewer Alignment. Included
were locations of former main acid-sewer lines ex-
tending from D Building in the eastern portion of
TA-1 and the main line extending from J-2 Building
in the western portion.

o Septic Tanks. Included were twelve septic tanks
recorded to have been abandoned in place and con-
sidered potentially contaminated because of the
findings at Septic Tank 137, which had served the
contaminated laundry (D-2 Building).

As a result of the exploratory efforts, decon-
tamination was required for additional areas, which
initially were thought to have a low probability of
contamination or none at all.

A variety of instruments and sampling techniques
was used in the exploratory work. Conventional por-
table survey instruments, including alpha air-
ionization detectors, beta-gamma GM-tube detec-
tors, thin-window GM detectors, and FIDLER
detectors, were used to monitor debris, land sur-
faces, exploratory trenches, and excavations. Two
phoswich detectors were adapted for field use to
provide better sensitivity to the low-energy x rays

associated with radioactive decay of plutonium.
They were also more sensitive in detecting radiation
from uranium and cesium than were conventional
survey instruments.

A quick method used to determine gross-alpha ac-
tivity in soil samples provided lower limits of detec-
tion for alpha contamination than was possible with
survey instruments. The technique employed a zinc
sulfide (ZnS) detector that could detect alpha ac-
tivity ~20 pCi/g above natural alpha background,
with minimal sample preparation and short
counting times. This technique was used extensively
for exploratory work and as guidance for decon-
tamination excavations and for documentation of
final conditions.

Samples for exploratory purposes included sur-
face samples from the top few centimeters of soil,
core samples obtained by driving a plastic pipe as
far as 40 cm into the ground, cuttings obtained from
10-cm-diam holes drilled with a truck-mounted
auger rig to depths as great as 10 m, and grab sam-
ples scraped from sides or bottoms of exploratory
trenches or pits. All samples were subjected to gross-
alpha analysis by two ZnS detector systems located
in a laboratory trailer parked at the site. Selected
samples were analyzed with x- or gamma-ray spec-
troscopy equipment (also located in the trailer) for
qualitative identification of isotopes or were submit-
ted to LASL analytical laboratories for more exten-
sive radiochemical analysis.

The exploratory survey and sampling work con-
tinued from September 1975 through August 1976.
When exploration activities indicated that decon-
tamination was necessary, excavation would start as
soon as possible and the exploratory efforts would be
focused on another suspect area. Once most
suspicious areas had been evaluated, exploratory
work continued on the remaining areas. In some in-
stances, the decontamination work resulted in the
need to explore adjacent areas in more detail. Thus,
the exploratory and the decontamination efforts
were interactive and each often required several
iterations before all probable significant contamina-
tion had been found and removed to the limits of
practicability.

Approximately 8000 samples were collected for
exploratory and documentation purposes. All were
analyzed for gross-alpha activity and several hun-
dred underwent additional laboratory analyses.
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were located. Approximately 470 m?® of con-
taminated material were removed, including some
from the location of the main industrial waste line
trench and some from several shallow excavations in
a natural drainage course extending southwesterly
from the vicinity of Buildings H and Theta toward
the former location of Bailey Bridge. Factors con-
tributing to the decision that the area had been
decontaminated included (1) the absence of any
phoswich-detectable activity and (2) the presence of
<20 pCi/g of gross-alpha activity in the majority of
final soil samples.

Eastern Portion of Main Industrial Waste Line
Alignment. The contamination associated with the
main industrial waste line near Buildings H and
Theta and that found during excavations around D
Building led to a thorough excavation around the
line. The trench was decontaminated from the
vicinity of D Building to Trinity Drive, just north of
Sigma Building. Contamination existed through the
trench at levels sometimes as high as ~1200 pCi/g of
gross-alpha activity. One intact manhole and two
bases of manhole structures were found; all were
contaminated and all were removed. About 1100 m?®
of material were removed. Factors contributing to
the decision that the area was decontaminated in-
cluded (1) the presence of <20 pCi/g of gross-alpha
activity in the majority of final soil samples and (2)
the fact that contaminated debris had been
removed.

Western Portion of Main Industrial Waste Line
Alignment. Exploration near the location of
Building J-2, which has been used for
radiochemistry on weapon test debris, located a por-
tion of industrial waste line in place. A ~37-m-long
section of contaminated pipe was removed. Factors
contributing to the decision that this area had been
decontaminated included (1) the absence of
phoswich-detectable activity, (2) the presence of
<20 pCi/g and no more than 45 pCi/g of gross-alpha
activity in the majority of final soil samples, and (3)
the fact that the remaining activity was at depth. A
spot of surface contamination, identified as *'Cs,
was found at the approximate location of a known
leak in the industrial waste line that had led from
Building J-2 toward Trinity Drive. Contaminated
soil was removed from ~40 m of the trench, in-
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cluding one area where the trench was made wider
and was deepened to ~3.7 m in an attempt to
removed cesium-contaminated material that
followed a vertical fracture in the rock. About 440
m?® of material were removed. Factors contributing
to the decision that the area was decontaminated in-
cluded (1) the absence of phoswich-detectable ac-
tivity in all portions of the trench except the frac-
ture and (2) the fact that remaining contamination
was of limited dimensions and at depth.

Areas with Uranium as the Principal
Contaminant

Vicinity of Building HT. Contamination south
of the former HT Building, once used for heat treat-
ment and machining of uranium, was located by in-
strumental survey. An area about 19 m wide by 22 m
long and as deep as 80 ¢cm was excavated. About 27
m?® of soil were removed. Factors contributing to the
decision that the area had been decontaminated in-
cluded (1) the absence of phoswich-detectable ac-
tivity and (2) the presence of <20 pCi/g of gross-
alpha activity in all final soil samples.

Vicinity of Sigma Building. Three small con-
taminated areas were found within the outline of
Sigma Building, which had been used for uranium
and thorium machining, casting, and powder
metallurgy. The discovery of pipe shards con-
taminated to levels of 100 to 200 mR/h and other ex-
plorations led to the excavation of ~50 m?® of soil
from two areas. Factors contributing to the decision
that these two areas had been decontaminated in-
cluded (1) the absence of phoswich-detectable ac-
tivity and (2) the presence of <20 pCi/g of gross-
alpha activity in all but one of 20 final soil samples.
Soil-sampling led to the discovery of the third con-
taminated area, at the south edge of the outline,
having gross-alpha concentrations as high as 46
pCi/g (one sample contained ~7 pCi/g of
plutonium). Approximately 96 m® of soil were
removed. Factors contributing to the decision that
the area had been decontaminated included (1) the
absence of phoswich-detectable activity and (2) the
presence of <20 pCi/g of gross-alpha activity in all
but one final soil sample.






The total equivalent costs for the project were
$769 000. This included a $418 000 direct allocation
from ERDA and a $351 000 assessment of LASL
technical programs. The LASL assessment included
the equivalent cost of 141 man-months of explora-
tion, project management, analytical work, and
documentation.

Conclusion

Although it is impossible to give absolute
assurance that all contamination has been found, all
likely sources of contamination in the undeveloped
portion of the former TA-1 area have been in-
vestigated. All contamination found was removed to
the lowest levels practicable on the basis of the high
cost of further action and the insignificant health
and safety benefits anticipated. In the future, con-
tamination might be found, but it is highly unlikely
that any health hazard would be encountered. On
the basis of the experience gained during these
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operations, any remaining pockets of contaminated
soil probably would be greatly diluted by construc-
tion activities.

Some contaminated spots may exist in the
previously developed portions of the TA-1 area, but
it is unlikely that they could cause any concern
because they are virtually inaccessible and also
would probably have been diluted by any earthwork
associated with the construction of new buildings
and improvements.

No samples were taken from already developed
portions of the TA-1 area so that existing buildings
or improvements would not be disturbed. A
phoswich survey conducted on the developed, but
readily accessible, county-owned land north of
Trinity Drive around Ashley Pond showed no
evidence of contamination. Some contamination
remains on ERDA property adjacent to the former
TA-1 area, but the possibility of inadvertent public
entry into these areas has been reduced by the con-
struction of a fence along the property line.









- ’I
Aot )

PARKING

MESA
LIBRAR

9 PARKING
AN
‘\0

BRIDGE

7
Z/BAILEY
/7

Fig. 8. TA-I, circa 1955

AN












20

TABLE 1

SUILDINGS AT TA-1 THAT HOUSED OPERATIONS
INVOLVING RADIOACTIVE CONTAMINATION POTENTIAL

Building* Other Radioactive

Principal Operations Designation Materials Present
Facilities Housing Plutonium Operations
Plutonium chemistry, metailurgy, D Enriched uranium
and processing
Contaminated laundry and glassware D-2 Uranium
decontamination; later used as electronics
shop and for decontamination of
equipment from D Building
Storage vault D-5 Uranium
Medical iaboratory, urine assay; ML Americium, curium
later used for radiochemical processing
Facilities Housing Uranium Operations
Uranium machining C
Uranium and graphite pile, G Radium
leak-testing of radium sources
Heat treatment and machining of HT
normal and enriched uranium
Storage of uranium HT Barrel

House

Processing, metallurgy, and recovery M
of enriched uranium
Casting and machining of normal Sigma Thorium
and enriched uranium
Machining of normal uranium (tuballoy) TU
Recovery of enriched uranium, storage TU-1
Machine shop for uranium and beryllium v

Facilities Housing Fission-Product Operations

Radiochemistry on weapons test debris, J-2
processing of plutonium

Radiochemical and radioactive tracer H
processing

Facilities Housing Radium Operations

Storage and processing of radium sources (6]

Calibration operations with radium sources Q

Plutcnium, uranium

Thorium

*Buitdings in TA-1 had several identifications, including arbitrary letter designations apparently corresponding
to order of construction {e.g., A, B, C), initial letters corresponding to the research groups occupying the building
(e.g., T for Theoreticalj, initial letters of words describing the building's function (e.g., ML for Medical
Laboratory), initial letters of code words used to help maintain security (e.g., TU for tuballoy shup—-tuhalloy
refers to normal uraniun: metal), or to code words themselves (e.g., Sigina). Although the letier designations are
not particularly informative about the operations carried out in the buldings, they are an efficient and accurate
way to identifly a particular building throughout the history of the Main Technical Area and are used consistently
on old maps and drawings. In addition, every structure at 'TA-1 had a numerical designation of the torm TA-1-
xxx. These numbers were assigned not only to all buildings bat also to items such as septic tanks and sewer-line
manholes. These numibers are used consistently on maps and drawings to identify structures other than buildings.












surface samples contained 3.6 to 140 pCi/g of
plutonium; the samples from ~2-m (~6-ft) depth
contained 3.6 to 33 pCi/g. Then a 0.3-m (1-ft) layer
of soil was removed from the building site. Another
eight surface samples taken from the southern part
of the area were analyzed for plutonium. This set of
samples contained 28 to 242 pCi/g of plutonium
(Fig. 13). The entire site was oiled to prevent the
remaining dirt from blowing,*® and the area even-
tually was backfilled with clean soil and brought to
grade (see Appendix A).

This, then, is the background against which the
administration of LASL's Health Division recom-
mended to the AEC in January 1960 the utilization
or sale of the eastern portion of the TA-1 land (see
Appendix C). The reasoning was that any remaining
radioactive materials were present in such small

guantities or were so widely dispersed that they
would in no way constitute a health hazard. The
recommendation and reasoning were extended to in-
clude the ultimate cleanup of the western portion of
TA-1.

The western portion was cleaned by December 1,
1965 (Ref. 1), by procedures similar to those used for
the eastern portion, although cement slabs and
foundations were handled somewhat differently.
Slabs or foundations of structures thought to be un-
contaminated were monitored and left in place.
Concrete from structures with actual or potential
contamination were monitored with alpha survey
meters. If the levels were >2500 ¢/min, the material
was taken to the solid radioactive waste disposal
area. This 2500-c¢/min level corresponds to =83
dis/min/cm?, a lower limit of detection that applies
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Fig. 13.
D-Building outline, indicating 1954 soil-sampling results.
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topmost surface, the probable nonuniform distribu-
tion, and uneven topography (Appendix D).

Environmental samples collected at each survey
point included surface soil, a soil core, vegetation,
and, at three points, the cuttings from a drilled hole.
Surface soil samples were composited from five
plugs (5.1 cm deep and 7.6 cm in diameter) taken
from the corners and center of a square with 10-m
sides. The soil core was collected in a 2.5-cm-diam
plastic pipe driven ~45 cm into the ground. Vegeta-
tion samples consisted of several hundred grams of
native grasses. Auger-drill cuttings were removed in
60-cm increments to a depth of ~4 m at three loca-
tions near the former plutonium processing building
(D Building).

The surface soil samples were analyzed for gross-
alpha and -beta activity, plutonium (**Pu and
#%Pu), uranium (total), cesium (*'Cs), and gross-
gamma activity. Selected samples from areas with
high contamination potential were analyzed for
americium (*'Am), radium (***Ra), and beryllium,
as considered appropriate on the basis of historical
information. Soil core and vegetation samples were
analyzed only from those locations at which signifi-
cant surface soil contamination was found. The
laboratory analyses were completed by April 1975.
(Appendixes D and E give details of analytical
methods and results.)

The results of surface soil analyses are sum-
marized in Table II. Concentrations higher than
regional background levels were found at one or
more of the TA-1 survey points for all of the con-
taminants except radium and beryllium. The most
significant results were those for plutonium,
uranium, and cesium/gross-gamma (Fig. 16). As
could be expected from historical information (Sec.
I.A and Table I), the highest levels of plutonium
contamination were found in the eastern portion of
TA-1, especially in the vicinity of D Building and
the contaminated-clothing laundry (Building D-2).
The highest levels of uranium contamination were
in the western portion of TA-1, especially near
buildings in which uranium operations were perfor-
med (Buildings Sigma, TU, and HT). Maximum
uranium levels were found in samples from the
drainage channel (south of Building J-2 and west of
Building HT on ERDA property) which carries
much of the surface runoff from the western part of
TA-1. Some elevated uranium values were also
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found in samples from the drainage channel, south
of Sigma Building, into which uranium-
contaminated rubble had been placed during
demolition of buildings in the western part of TA-1
(Sec. 1.B). The samples exhibiting significantly
above-background ¥'Cs or gross-gamma activity
came from points near the alignment of the acid-
sewer line serving Building J-2, where large quan-
tities of fission products were handled.

The data from this survey were neither surprising
nor indicative of any health or safety problems. The
types, levels, and locations of contamination were
consistent with expectations based on historical in-
formation. Even the maximum values of plutonium
(100 to 200 pCi/g) were not considered high enough
or widespread enough to raise the question of health
or safety hazards.

Nevertheless, the likely source of the highest #°Pu
contamination was investigated. It was located im-
mediately downslope from the outlet from a septic
tank which had served the laundry (Building D-2,
Fig. 16). The tank had been left in place after the
outlet line was monitored and found free of con-
tamination during the cleanup of TA-1's eastern
portion.? Records indicated that it was a rectangular
concrete tank filled with dirt, but when found on the
property line separating ERDA land from private
land it turned out to be a cylindrical metal tank con-
taining water and sludge. Radiochemical analysis of
the contents showed 0.01 pCi/g of 2**Pu in the water
and 114 pCi/g in the sludge, results consistent with
the concentration found in the original surface sam-
ple past the end of the outlet pipe and below the
detection limit of portable survey instruments. Af-
ter the tank was removed on August 11, 1975, some
contaminated soil was found in the pit. During ad-
ditional excavation, a pocket of contamination was
found ~1.3 m below the surface on ERDA land just
south of the property line. Radiochemical analysis
of a sample from this pocket showed a maximum
concentration of 125 000 pCi/g of early-1945 Han-
ford plutonium. (Additional details are given in Sec.
II.B.1.) During a postexcavation survey, a pipe
fragment contaminated to levels easily detected by
portable alpha survey instruments was found on the
ground surface nearby.

These unexpected findings brought into question
the significance of the 1974 survey results. Whereas
the survey had not indicated any major amounts or






(A2a4ng £310130001ppY JDIUdWUCLAUT F/6]1)
1108 [-V[ U1 (8/81 ¢ ) wmuoan (0303 puv (5/1)d [ ) Ndeg JO UOIDLIUIIUOI PUD UOIIDIOT

91 9
umoys siea Ym0 G = (Bbiy N O
uMOoys onyea yitm B0 d | £ (8104} ng v/ 4
AIN (4,514 001 0
[ S WA
9L 0§ 0

30






























(014

Location®

Areas with Plutonium as

TABLE 1V

MATERIAL REMOVED FROM MAJOR TA-1 EXCAVATIONS
(Approximate soil volume removed (m®) by month)

Principal Contaminant

Vicinity of D and D-2
Area northwest of D
Septic Tank 138

Industrial Waste Line

Related Areas

Vicinity of H and Theta
Eastern portion of acid

sewer

Western portion of acid
sewer

Areas with Uranium as
Principal Contaminant

Vicinity of HT

Vicinity of Sigma
Vicinity of Warehouse 19
Vicinity of TU

Septic Tank 140

General warehouse area
Miscellaneous spots

“Designations are the historic TA-1 building identifiers used on maps.

®An additional 28 m* were removed during August 1977.

1975 1976
Aug Sept Oct Nov Dec Jan Feb Mar Apr May June July Aug
27 1264 4132 2212
1322
6
225 230 11
830 294
2 294 145
27
<1 54 59 37
<1 300
193 2454 168
268
364 21
43

Total

7635
1322

466
1124

441

21

150
300
2815
268
385
43
14 982






TABLE VI

EQUIPMENT USE FOR TA-1
ASSOCIATED PROJECTS

(In hours)
New Waste
Hquipment Disposal Pits® Fence
Bulldozer 114
Scraper 156
Blade 11
Welder 30
Mixer 28
Compressor 73
Miscellaneous 11 1

2Built at TA-54.

gross alpha, probably associated with the uranium
contamination near the Delta-Building area (see
Sec. II1.D.3). Sample WR-RD-6 contained 0.01
pCi/g *Pu (Table X), a level within the range of
fallout background.

The former J Building had been a physics
laboratory in which ®H and ?*U had been handled
and which was alpha-contaminated. The former X
Building was a cyclotron. The area between J and X
Buildings and the former D-8 Building was sampled
to augment results from samples 1-11 and 1-8 from
the 1974 survey [2 and 1 pCi/g **Pu, respectively
(see Appendix E)}, with 7 shallow auger holes
drilled for exploratory purposes. Because these
auger-hole samples all had <20 pCi/g gross alpha,
no decontamination was considered necessary.

b. Deep Auger-Hole Samples. In an attempt to
gain additional information from random sites
about any contamination at depth, the TA-1 area
was divided into 76- by 76-m quadrants. A drill site
was selected in each of 16 quadrants where intensive
sampling had never been done. Profiles of auger-
hole samples are shown in Fig. 27. Analytic results
for plutonium and uranium in selected auger-hole
samples are given in Table X with the prefix "RD."
(For cleanup details of the plutonium-associated
contamination in auger hole RD-13, see Sec.
1I1.C.1.) After consideration of the depths, levels,
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and types of contamination in the other auger holes
in Fig. 27, it was decided decontamination was not
necessary.

c. Water-Drainage Area Samples. Surface con-
tamination could be removed and repositioned by
water in drainage channels at TA-1. For that reason,
samples were taken from 68 locations in the water
channels. Of 42 samples from the surface and 26
from shallow auger holes (<1 m deep) drilled in the
channels, 7 locations (9 samples) with >20 pCi/g
gross-alpha contamination were identified.

Analytical radiochemistry results for uranium
and plutonium in these nine samples are shown in
Table X with the prefix "WD." Samples WD-RD-12
were associated with the uranium contamination
near the former Delta Building. Sample WD-RD-25,
from 25 m west of the Theta-Building area, and
sample WD-RS-13 from south of H Building had lit-
tle or no plutonium or uranium contamination. On
the basis of analytic results from these three sam-
ples and other samples from each hole having gross-
alpha activity <20 pCi/g, the areas were judged to
require no further decontamination. WD-RD-2 sam-
ple results indicated elevated (above the sur-
rounding area) concentrations of uranium. These
samples were taken from the drainage channel north
of TU and the Paint Shop. Other area samples (such
as AS-1) did not have these elevated uranium con-
centrations. Because the elevated concentration
seemed limited in extent and was still well within
the range of natural uranium in soil (or rock), the
area was judged to require no further decontamina-
tion.

However, the presence of *°Pu in samples from
two locations in the Bailey Bridge area (WD-RS-42
and -RD-23) led to two small decontamination
operations in that area, which is part of the H-Theta
drainage (see Sec. III.C.1). Radiochemical analysis
of sample WD-RD-10 (6.8 pCi/g #**Pu) focused at-
tention on the south-central to southwest part of the
former Sigma Building. Eight subsequent samples
from this area indicated a small region of con-
tamination which was removed (see Sec. II1.D.2).

3. Phoswich Survey. During late March and
early April 1976, when major decontamination
operations were curtailed, a phoswich survey was
made of all undeveloped portions of the TA-1 area,
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TABLE VIl

MANPOWER SUPPLIED BY LASL FOR TA-1 SURVEY AND DECONTAMINATION
(In man-months)

CY 1975 CY 1976
Group Sept Oct Nov Dec Jan Feb  Mar Apr May June July Aug Sept Oct Nov Deq Total

Environmental Studies

Professional® 2.0 2.0 2.0 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 1.9 1.5 2.5 1.0 35.4

‘Technician 1.7 3.0 3.1 3.2 3.2 3.7 2.1 2.2 2.2 2.9 3.1 2.7 1.0 0.5 0.5 0.8 35.9
Health Physices

Professional 1.5 1.8 2.5 2.0 2.3 0.8 0.5 1.0 1.0 1.0 1.0 1.0 16.4

Technician 4.5 4.0 4.3 3.8 4.3 1.5 1.0 3.0 2.0 2.0 2.0 2.0 34.4
Construction

Professional 0.1 0.1

Foreman 1.0 1.0 1.0 1.0 1.0 1.0 0.3 1.0 0.4 0.2 0.2 0.2 8.3

Survey 2.2 0.7 0.5 0.5 0.5 0.5 0.1 0.1 0.1 5.2
Division Offices

Professional 03 02 06 08 0.6 0.6 0.3 0.3 0.3 0.3 4.3

Technician R | X, b4 —_— — — —_ —_— _ —_ 0.9
Total

Professional 3.9 4.0 5.1 5.3 5.4 3.9 3.3 38 3.8 3.8 3.5 3.b 1.9 1.5 2.5 1.0 56.2

Other 9.4 8.7 8.9 9.0 9.4 6.7 3.4 6.2 4.6 5.2 5.4 5.0 1.0 0.5 0.5 0.8 84.7

140.9

*Includes project manager through February 1976 and report preparation (~12.5 man-montha). No estimate for report-preparation
time in 1977.
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Sampling points and activity on east wall of Septic Tank 137 excavation.
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Locations of sanitary-sewer and drain lines in area of Building D-2 as indicated on engineer-
ing drawings.
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Trench locations, Building D-2 area survey.
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Trenches 1A, 1B, and 1C in the Building D-2 area, with soil-sampling results.
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Cross section of D-2 Trench 3 (looking north), with sampling results.
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Cross section of D-2 Trench 5 (looking northwest), with sampling results.
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Cross section of D-2 Trench 8, with sampling results.
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Trench-sampling results for Trench 1 for D-Building sewer lines.

background. Soil-moisture tritium results from the
LASL routine environmental surveillance program
are given in Table XII and should be indicative of
soil moisture in approximate equilibrium with
present-day precipitation. Most higher level sam-
ples, such as D-58, D-59, D-66, and D-67, came from
the southwest corner of the Los Alamos Inn parking
lot, which was ultimately excavated. The tritiated
moisture in the southwest corner of the lot may have
been moved there when debris from the areas of U
and W Buildings was bulldozed in that direction.
Tritium had been handled in U and W Buildings,
and a fire involving tritiated uranium hydride had
occurred in a small courtyard between the two
buildings. Commercial development precluded
sample-hole drilling in the U and W areas, so soil
moisture was sampled by collecting transpired
water from trees near the Inn and several other loca-
tions in the D-Building area. No elevated tritium
concentrations appeared (Fig. 53).
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After the trenching near Building D-2, excavation
efforts were planned to permit concurrent decon-
tamination and sampling in the D-Building area ac-
cording to the following guidelines.

e Known contaminated lines and hot-spot areas
would be removed by backhoe. New hot spots un-
covered by such excavation would be removed by
hand to minimize the spread of contamination and
the amount of airborne contaminated dust.

e Areas known to be contaminated at low to
moderate levels would be ripped, bulldozed, and
loaded (as described in Sec. II1.C).

e A minimum of 0.6 m of soil or tuff in con-
taminated areas would be removed. The area then
would be surveyed with the phoswich. If no
phoswich-detectable activity remained, the area
would be sampled and gross-alpha analyses would
be done with the ZnS counter. On the basis of these
results, a decision would be made to continue or
stop decontamination of the area.
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Cross sections of D-Building area drill holes having gross-alpha activity >20 pCi/g, showing

depth and magnitude of the activity.
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TABLE XI (cont)

Laboratory
Sample Location Depth Ppud Gross Alpha
Identification (m) (pCi/g) (pCi/g)
Northwest Corner Inside Fence (cont)
Water Trench 19
No. 3, 40 ft
Northeast of Building D-2
D-47 0.6 tol.2 0.33
D-48 3.0 to3.6 0.17
4.3 t04.9 0.04
55 to6.1 0.04
7.3 to8.5 0.11
PH-15 61
Northwest of D Building (outside fence)
C4 0 t00.05 0.10
0.10t00.15 0.61
0.20t0 0.58 0.67
C-5 0.05t00.10 0.40
0.15t00.20 0.75
D-51 0 to0.60 18
D-52 0 to0.60 14 16
0.60to 1.2 6.6
D-73 0 t00.30 67
D-717 0 t00.30 0.016
1.2 tol.4 0.010
D-78 0 t00.30 18
D-78 Resample 0 t00.30 37 26
D-81¢ 0.91t01.2
D-81 Resample 091to1.2 5.3
D-81¢ 1.2 tol4
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Laboratory
Gross Beta
(pCi/g)

6.6

4.5

4.1

4.4

3.2

Total
Uranium

3.9ug/g

3 pCi/g

3.9pCi/g

<0.02 ug/g

0.42 ug/g






A I‘

D-BUILDING WALL

INN PARKING LOT A

D-BUILDING WALL

s I 3 PARKING LOT SURFACE \1
w w
pr] ]
o] o]
| g |
= oh o o @ ~ w N - 99 N MO © g - — ©
g1 88 § 8 & % 5 b 5 8% §3R &3 2 & =08
a] oa & o a o O A& oo dda oo fa) fa) DI fa)
I — =t = T e = — == — — 3
240 260 FIt.L Y
410 ¢ TUFF
L
480 1320
EXISTING GRADE
ORIGINAL F1.OOR LINE
KEY
@ Samptes with Gross @ > 20 pCifg "
Only values above 200 pCifg are shown Dr—ﬁz
i 10

—— — = Original D-Bldg fluor elevation

NOTE: Some data are extrapolated from a maxiinum distance

of 4.5 .m of the cross section

Fig. 50.
D-Building area drill holes from cross-section line AA' (looking northwest). (See Fig. 46.)

e The decision to continue would be made if a
substantial proportion of positive samples came
from an area that could be safely excavated with
large equipment (and it generally could). If a
localized hot spot existed, it would be removed by
hand labor, backhoe, or front-end loader, as ap-
propriate.

e A decision to stop decontamination would be
made if a large proportion of samples had a gross-
alpha activity of <20 pCi/g and if any positive sam-
ples were in the few tens of pCi/g. If repeated ex-
cavation did not appreciably lower concentrations of
several hundred pCi/g or less and if the excavation
was in the tuff, a decision to stop could also be
made.

b. Excavation. Most contamination found in the
D and D-2 areas during exploration was associated
in some way with contaminated sewer or drain lines.
Thus, excavation began with the removal of these
lines and hot spots by backhoe and hand labor.
Debris and soil with activity >10 000 pCi/g were
packaged in plastic-lined steel drums and sent to
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the on-site LASL retrievable storage facility (about
7 such drums were filled). Soil with lower concentra-
tions was buried in pits at the solid radioactive
waste disposal site. The 15.2-cm-diam iron pipe dis-
covered in Trench 4 (Figs. 35 and 38) was 6.4 m long
and had welded joints. At its north end it sleeved
over a 10.2-cm-diam iron pipe. Apparently, this was
a drain line that had been "extended" to the south
side of the road in 1945 (see Sec. III.B.2.a). During
removal of the contaminated 20.3-cm-diam line dis-
covered in Trench 7, an estimated 75 000 pCi/g of
activity (phoswich readings) were noted at a place
where a pipe joint had leaked.

What seemed to be a French Drain—gravel-filled
trench or pit for seepage—extended into the area
south and east of the D-2 area outline (Figs. 40 and
44). No contamination was found in those parts of
the French Drain encountered during exploration
and excavation.

After drain-line removal and subsequent ripping,
bulldozing, and loading operations, an area approx-
imately 17 m wide by 38 m long by 0.6 to 2.8 m deep
was excavated in the D-2 area. A 3.05-m grid for soil






TABLE XII

TRITIUM CONCENTRATIONS IN SOIL MOISTURE FROM
LASL 1973-1976 ENVIRONMENTAL SAMPLING
(In pCi/m#)

Year Minimum Maximum  Average

Soil Moisture
Off-site soils 1973 2 4 3
On-site soils 1973 5 13 9
Off-site soils 1974 0 4.5 0.8
On-site soils 1974 -- --- 2.1
Off-site soils 1975 1.9 1232
On-site soils 1975 3.0 8.3 6.0
Off-site soils 1976 1.4 6.4 3.3
On-site soils 1976 3.5 11 7.9
Free Water
Mortandad Canyon 1973 24 99 60
Liquid waste

disposal area 1974 6 77 41

with known HTO

Uncontrolled Area Concentration Guide (ERDAM 0524) 3000 pCi/m/

®A sample from the vicinity of a tritium processing facility had 123 pCi/m# of tritium. Of the
other 8 samples, the maximum was 4.8 pCi/m#£.

sampling was established in the excavated area
(known activity remained in the Tank 137 excava-
tion). Results of grid-sample analyses and initial
sampling from the natural drainage channels in the
D-2 area are given in Fig. 54. At the ends of the
drain-line locations, in the drainage channels, and
in the Septic Tank 137 area, further excavation was
required. In the western third of the grid, more than
half the samples indicated activity >20 pCi/g, and
another 0.6 m of soil was removed from the Septic
Tank 137 location through the west edge of the grid.
A deep trench was dug to attempt removal of high
concentrations in the natural drainage channel
below the drain lines west of Septic Tank 137. After
these excavations, another set of soil samples was
taken (results are shown in Fig. 55). Comparison of
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Figs. 54 and 55 indicates that spots with activity
>1000 pCi/g were removed, along with much of the
activity in the western portion of the grid. However,
the activity in the southeastern portion of the new
grid (Fig. 55) was higher, and another 0.6 m of soil
was removed, taking the soil level to 3 to 4.6 m
below the original grade. If the activity continued to
increase, more soil would be removed. If the activity
remained constant or decreased, excavation would
be stopped. Excavation of the deep trench had
removed the soil with higher levels of activity. Thus,
at a meeting on January 6, 1976 (Table III), the
deep-trench excavation was considered to be decon-
taminated because (1) no phoswich-detectable ac-
tivity remained in the trench; (2) most of the ac-
tivity that did remain was on ERDA-owned and
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D-2 excavation and sampling results, January 19, 1976.

cross trench (Trench B in Figs. 60 and 61), dug to
the north to see if the line continued, contained only
a contaminated pipe shard.

The acid-sewer trench was contaminated with
plutonium and uranium. Soil samples contained as
much as 89 600 pCi/g of gross-alpha activity. Some
soil had phoswich-measured alpha activity of
>100 000 pCi/g. Among the items uncovered in the
excavation were pipe shards, a test tube, small
puddles of mercury, a filter, and a shovel without a
handle. The trench was enlarged by ~0.6 to 1 m
below and to either side of the original trench. Soil
samples from the sides and bottom of this excava-
tion indicated gross-alpha activity of ~200 pCi/g.
An additional 1 m of soil was removed from the bot-
tom and sides (Fig. 59 shows the final extent of the
trench). Results of final sampling from the trench
are included in Fig. 58.

During the D-area excavations, part of the old
fire-main system (20.3-cm-diam cast-iron pipe) was
uncovered and removed. The pipe, found in tuff,
was in excellent condition even though it had been
buried >20 yr without cathodic protection.

Final soil sampling results for D and D-2 areas are
shown in Fig. 58. At meetings on January 6, 20, and
30, 1976 (Table III), excavations in these two areas
were determined to be decontaminated because (1)
no phoswich-detectable activity remained; (2) the
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majority of soil samples had gross-alpha activity
<20 pCi/g—those having >20 pCi/g on private land
had activity <120 pCi/g; and (3) most excavations
stopped in undisturbed tuff, which implied a low
probability of finding further contaminated lines
and debris.

As part of the final documentation, the elevation
contours of the D and D-2 area excavations and
trenches are presented in Figs. 60 and 61. Contours
of the areas after backfilling and site restoration are
given in Fig. 62.

3. Area North and West of D Building. The
area bounded roughly by Q Building to the west,
Boiler House No. 2 to the north, and extending into
the D-Building area to the southeast was suspected
of contamination on the basis of results of the 1974
survey and subsequent exploration (Fig. 46). Sur-
face sample 1-Q-1 in the Q-Building outline (Fig.
46) had 27 pCi/g of #**Pu (1974 survey) and samples
from two post holes made for the temporary work
fence around the D-area excavation had gross-alpha
levels as high as 200 pCi/g; several samples from the
trench dug for a temporary water line had gross-
alpha levels as high as 150 pCi/g.

To define the contaminated area, samples from
an extensive series of auger holes (Figs. 47-49) were
analyzed—some radiochemically (Table XI). Many
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TABLE XIII

RADIOCHEMISTRY RESULTS FOR SELECTED SURVEY
SAMPLES NEAR SEPTIC TANK 138

(In pCi/g)
Sample ZnS
Identification Gross Alpha 2Py MAmM ¥1Cg
138-T1 120 55
138-T'1 Resample 58
7.6 m down-canyon 3600 2830 --- -
S-4 750 380 14 57
S-5 810 497 1.3 77
S-6 2000 549 2 161
S-6B 2900 1870 3.3 399
S-7 32 14
S-8 <20 1.2 --- -

*Isotopic analyses for #**Pu were made, but all values were <1% of the *°Pu values.

this plutonium than with that from areas around
Buildings D and D-2, so it is unlikely that those
areas were the sources. Also, the present grades on
this hillside suggest that it was not downslope from
D and D-2.

At a meeting on December 4, 1975 (Table III),
that part of the excavation on private land was
determined to be decontaminated because (1) no
phoswich-detectable activity was present; (2) the
maximum activity was 100 pCi/g of **Pu; and (3)
the activity was bound in tuff in a rather inaccessi-
ble location.

A fence installed along the property boundary
(see Sec. II.C.3) prevents public access to the
ramaining surface contamination on the ERDA-
controlled hillside.

C. Industrial Waste Line-Related Areas

1. Vicinity of Buildings H and Theta. During
the detailed search of historic records, a memo'! was
found which stated:

"... that the acid sewer had overflowed
behind H-Building and had run across
the drive between H and Theta... When
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all contaminated soil that was possible to
remove was taken away, a load of gravel
and binder was spread to a depth of four
inches over the area. The area was again
monitored and found to run not over 50
¢/m as against the 10000 ¢/m to infinity
count found to be there originally."

As a result of this memo, an intensive survey for
contamination was made in the vicinity of Buildings
H and Theta. (H Building had been used for
chemistry and #*°Po research; Theta Building was a
warehouse.)

The initial effort included surface and auger-hole
sampling, as well as two trenches, dug in an attempt
to intercept the former trench for the acid-sewer
lateral to the main acid-sewer line from H Building
and to cut across the drainage channels between H
and Theta Buildings. Locations and results of sam-
pling are shown in Figs. 74-76. Radiochemical
analyses (Table XV) indicated **Pu activity. Ap-
pendix A also indicates the potential for *Sr con-
tamination—none was found in two surface samples
or at five different depths from a core sample.

Because gross-alpha contamination up to 180
pCi/g was found in the trenches and 210 pCi/g in an
auger sample, the survey was expanded. A north-












84

| S

|
N }_ b
,\ Approximate locations
Connection to of concrete-encased pipe
Main Sewer Line \A________
Below detection iimit
for 05,
o
0
200
0.32
{H-RD-3) o
o a
0
0
210\‘ e,
ey
{H-RD-1)
(=]
A0 (1)
o
O 035
93,
m
[} 3 6
4
0 h 10 20
KEY

O @ Grab Sample
A A Core Sample
O 8 Auger Sample
—— - Trench Sample

Open symbols indicate Gross a
< 20 nCi/g. Solid symbols in-
dicate Gross a > 20 pCi/g, with
value shown. Special samples
indicated by “{ID No.)/" See
text.

Fig. 74.

Numbers shown next to
open symbots indicate 90g,
leveis in pCi/g.

Initial survey results in the H-Theta area.






TABLE XV

RADIOCHEMISTRY RESULTS FROM H-THETA AREA

Laboratory
Sample Depth Gross Alpha
Identification (m) (pCi/g)
H-RD-1° 0t00.30 450
H-RD-3 0 to 0.31 0.10
H Trench 1 7.2
H Trench 2 14

Laboratory Total
Gross Beta #Pys Uranium
(pCi/g) (pCi/g) (neg/g)
3.2 3.4
0.30 240 3.5
4.1 130 4.2
7.1 0.39 2.3

#Jsotopic analyses for ***Pu were made, but all values were <1% of the **Pu values.

®Alpha pulse analysis indicated that two-thirds of the gross-alpha activity were due to uranium and its daughters

and one-third was due to **Pu (Ref. 12).

(as-found and as-left) are given in Figs. 95-102. In
most places an obvious trench was found in the tuff
and was easy to follow with a backhoe.

The trench was cleaned out by backhoe to the ap-
parent original bottom. Samples from the sidewalls
and bottom were taken for gross-alpha analysis. As
the survey details show (Figs. 95, 97, 99, and 101),
some contamination was found throughout most of
the trench. The highest levels were in Segment DG
(Fig. 99), where individual samples had as much as
1200 pCi/g of activity. These samples were from the
trench near the CD segment where the con-
taminated laterals from H-Theta had been removed
(see Sec. ITI1.C.1). To remove contaminated soil from
the DG segment, the trench was made considerably
larger than the original. Most postcleanup samples
(Fig. 100) from this segment were taken from the
backhoe bucket because the size of the trench (1.5 to
2.8 m wide and 2.4 m deep) and the instability of the
fill material on the north wall made the trench
hazardous to enter.

In the other trench segments, identified spots of
contamination were removed by enlarging the ex-
cavation by a few scoops from the backhoe or by
hand-shoveling. These locations were resampled for
final documentation (Figs. 96, 98, 100, and 102).
Thus known, localized spots of contamination were
removed. As the trenching approached D Building it
became apparent that the first trench dug toward
the intersection with the M-Building acid sewer
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(Fig. 46) had been dug in the wrong place. The acid-
sewer trench was traced continuously from the H-
Theta area all the way to D Building, thereby con-
tributing to a feeling of confidence that it finally had
been located and monitored.

Figure 103 shows some of the uncontaminated un-
derground structures, such as steam tunnels, found
near Q Building. They are typical of underground
structures found throughout TA-1. A special at-
tempt was made to determine whether any of the Q--
Building lateral connections to the main acid-sewer
line remained. None was found.

During trenching in Segment DG, an intact
manhole was found at the place from which acid-
sewer manhole TA-1-235 presumably had been
removed long ago. (Some drawings indicated a
cleanout at this location.) Historical records (Ap-
pendix B) indicated that this manhole was removed
in 1965. The manhole was made of brick on a con-
crete base (Fig. 104). The inlet and outlet lines
remaining in the base were highly contaminated,
and the entire structure and associated contamina-
tion were removed. Because of these findings, the
locations of two other identified structures (MH-174
and ULR-65) associated with the acid-sewer line
were investigated. Except for several partial courses
of brick and the concrete bases, these two structures
had been removed. Pipe shards in the bases were
contaminated. (The shards at MH-174 read >10 000
¢/min on the phoswich.) Figures 105 and 106 show
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Postdecontamination sampling results from keyway excavation north of H Building (see Fig.

81).

line had been removed. A 37-m-long section of 7.6-
cm-diam cast-iron line was found below a former
parking lot and removed from Trench 3A. A
phoswich survey indicated three areas of detectable
activity in that trench (gamma spectroscopy showed
it to be predominantly *’Cs). Results of gross-alpha
analyses on soil samples taken from below pipe
joints as the line was removed are given in Fig. 108.
The areas exhibiting gross-gamma activity were ex-
cavated until the phoswich readings were those of
background (<200 pCi/g). Areas with >20 pCi/g
gross-alpha activity also were excavated. A set of
final-documentation samples was taken for future
analysis and the trench was backfilled for safety—it
was directly behind the Trinity Village Apartments
where a number of children live. Final sampling
results are shown in Fig. 109.
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Extensive sampling was also done in and near the
J-2 Building outline to ensure no significant con-
tamination. This included locating the former
sanitary-sewer line, Trench 4, which was uncon-
taminated {on the basis of soil samples and portable
beta-gamma instrument survey) and a former pipe
trench of concrete (intersected by Trench 6), which
was uncontaminated (on the basis of portable beta-
gamma instrument survey). The trench location
and surface sampling results are shown in Fig. 107.
Radiochemical results from the 1974 survey are
given in Appendix E.

At a meeting on July 28, 1976 (Table III), this por-
tion of the acid-sewer line excavations near J-2 was
determined to be decontaminated because (1) no
phoswich-detectable activity remained; (2) of the 16
soil samples from Trench 3A, 3 had activity >20
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Fig. 90.
Schematic showing soil-sampling results from around storm drain in H-Theta drainage area.

pCi/g (maximum activity of a sample was 45 pCi/g);
and (3) the activity remaining was at the bottom of
a ~1.5-m-deep trench.

Discussions with employees present at the time
and information in an old progress report®® indicated
that on September 5, 1957, a leak had developed in
the acid-sewer line near the old apartments next to
TA-1 and that this leak had bubbled to the surface.
Phoswich survey point 8 showed '*"Cs contamina-
tion (see Secs. II.B.1 and II1.D.8) and corresponded
to the location of this leak. Therefore, it was decided
to investigate more thoroughly the J-2 acid-sewer
trench in the vicinity of phoswich survey point 8.
The location of this excavation is shown in Fig. 110.
The widened portion of the trench is the place from
which *Cs-contaminated soil (detectable by the
phoswich) was removed. Results of gross-alpha
analyses of samples from the trench are shown in
Fig. 111. In the wide portion of the trench the *'Cs
contamination on both sides was removed to below
detection limits on the phoswich (<200 pCi/g). At
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the bottom of the trench (~4 m deep), contamina-
tion was confined to a 10-cm-wide, soil-filled frac-
ture starting in the center and running southeast.
The fracture was oriented N30W and did not extend
up the trench walls. Further excavation would have
been deeper than was practicable with a backhoe.
Activity to 168 pCi/g of ¥*"Cs is known to remain in
the bottom of the trench. No phoswich-detectable
activity was found in the trench in either direction
from this spot.

At a meeting on July 28, 1976 (Table III), this por-
tion of the acid-sewer excavation was considered
decontaminated because (1) the primary con-
tamination was Cs; (2) the only phoswich-
detectable activity was ~4 m deep and localized
along a fracture; (3) only 3 of 54 samples had gross-
alpha activity >20 pCi/g (maximum activity of a
sample was 41 pCi/g); and (4) the excavation in
each direction along the former acid-sewer line was

extensive enough to include the region of the known
leak.
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Locations of acid-sewer lines from D Building to Trinity Drive.
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Flattened view of Section AB of the acid-sewer
trench, with initial soil-sampling results.

D. Areas with Uranium as the Principal
Contaminant

1. Vicinity of Building HT. During the surface-
debris cleanup, a tuff outcrop just south of the for-
mer site of Building HT (a heat-treatment and
machining facility for normal and enriched
uranium) was found to read 1 mR/h (open shield) on
a GM survey meter and 600 ¢/min on an alpha sur-
vey meter. The activity was identified by gamma
spectroscopy as normal uranium. Exploration
showed that the activity extended over a wide,
shallow area; consequently, an area about 19 m wide
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Fig. 96.
Flattened view of Section AB of the acid-sewer
trench, with final sampling results in areas
where the excavation was enlarged.

by 22 m long and as deep as 0.76 m was excavated
and ~27 m® of soil were removed until no further ac-
tivity could be detected by the phoswich. Soil sam-
ples were then taken on a 6.1-m grid. Sample loca-
tions and gross-alpha analysis results are given in
Fig. 112.

At a meeting on November 4, 1975 (Table III), the
HT excavation was determined to be decon-
taminated because (1) there was no phoswich-
detectable activity in the excavation and (2) all 9
surface soil samples on the grid had gross-alpha ac-
tivity <20 pCi/g.
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Fig. 99.
Flattened view of Section DG of the acid-sewer trench, with initial soil-sampling results.
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Fig. 100.
Flattened view of Section DG of the acid-sewer trench, with final sampling results from areas
where the excavation was enlarged.
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Soil-sampling survey results from Delta-Building area.
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Fig. 117
Cross section of Delta Trench 1 and associated soil-sampling results (looking east).
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deeper spots and veins of higher level uranium con-
tamination. Numerous sewer lines, steam lines,
storm sewers, and other pipe sections were removed.
The highest level of contamination sent survey in-
struments off-scale and was found in a 3-m-long sec-
tion of 0.3-m-diam corrugated-metal pipe buried 1.5
m deep. An uncontaminated metal septic tank, 1.22
m high and 1.22 m in diameter, was uncovered and
removed from the vicinity of Septic Tank 143 (itself
listed as having been removed). Because overburden
could prevent the phoswich from detecting subsur-
face contamination, all potentially contaminated
areas were excavated to a minimum depth of 0.6 m.
All sewer lines that were located were followed and
removed, along with any associated contaminated
soil. A total of 2815 m® of soil was removed from the
area. The extent of the excavation is depicted in
Fig. 121, along with final sampling results. An eleva-
tion profile of the excavation is given in Fig. 122.
Additional postexcavation drilling was undertaken
to help define remaining contamination, and results
are presented in Figs. 120 and 123. Two thin (10- to
20-cm-thick) horizontal veins of uranium con-
tamination showed up in a pit excavation in part of
the decontamination area. The veins lie 1.2 and 3.0
m below the present ground surface in what appears
to be a former water drainage area partially filled
with soil. One sample from the 1.2-m-deep vein had
1200 pCi/g of gross-alpha activity. The veins were
not completely removed pending further exploration
to define their extent.

The lack of high activity in drill holes near the
veins of contamination (TU-RD-1, -2, -24, -2B, and

{TURD-2} 78 98 (TU-RD-1)
(TU-RD-2A} 30

o [ 13
(TURN‘Tuam; (TURD26)
«@ @230 f
(TUAD6) (TURS1) K
AN
SURDe (TU-RC1) O(TuRS3)
TU
(TU-kD7)
»B
{TU-AD-8} ‘ 1300
30 8 KEY e (TU-RC3)
(TURLSI 6 @ syurface Samples (Tu-RC2) @ 15,000
O A Core Samples m
O 8 Avger Samples 0 s 10

Open Symbeols indicate Grow - a € 20 pCi/g

Sotid Symbeols indicate Gros - a > 20 pCifg,
with value shown

Speclel Semples indicated by *{1D No.)", see text

Fig. 120.
Soil-sampling results from TU-Building area.
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-3 in Fig. 123 and Table XVII) indicated either that
sufficient dilution occurred in 10.2-cm-diam by 0.6-
m-long augered samples to greatly reduce the con-
centrations or that the extent of the contaminated
veins is quite limited. Samples from additional
holes made around the perimeter of the above-
mentioned excavation indicated <20 pCi/g of gross-
alpha activity in most samples and a maximum of
46 pCi/g.

At meetings on November 25, 1975, and April 23,
1976 (Table I1II), the excavation in the TU area was
determined to be decontaminated because (1) ex-
cept for the two known veins of contamination, no
phoswich-detectable activity remained in the ex-
cavation (soil-filled and open joints in the tuff were
surveyed carefully); (2) 30 of 31 soil samples from
the excavation had <20 pCi/g of gross-alpha ac-
tivity, with the only positive sample having 40
pCi/g; and (3) the two veins of contamination were
sufficiently thin and deep that any future projects
would probably dilute the contamination to much
lower concentrations.
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sampling results at TU-Building area.
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Fig. 124.
Septic Tank 140 excavation locations and postdecontamination soil-sampling results.

indicated on drawings. The outlet line and ~46 m of
inlet line were removed with the tank.

An unidentified, uncontaminated septic tank was
removed during excavations of uranium-
contaminated soil in the TU area. It was near the
map location of Septic Tank 143, listed in the
records as having been removed. The tank removed
may have been Septic Tank 143.

Septic Tanks 268 and 269 were listed in one set of
records as having been removed but there was no
record of removal in another set of records. Tank 268
served TU Building and apparently had been
removed because nothing was found at its map loca-
tion within the TU excavation. Tank 269 served
Building S-1 (a storage building) and was located in
an area that is now a paved parking lot. Engineering
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records show that Tank 269 comprised three joints
of sewer tile, 0.91 m long and 0.61 m in diameter.
Because of its location and the fact that it served a
storage building, no attempts were made to verify
its removal.

Tank 275 was listed as having been abandoned
but had not been located in earlier searches. The
hillside location of Tank 275 had been bulldozed to
below the level where the tank should have been;
therefore, the tank probably had been removed. On
the hillside below the vicinity of Tanks 269 and 275,
an abandoned septic tank of the approximate
dimensions of Tank 275 (as listed in the records) was
found lying on its side, and may have been Tank
275.

.« ..
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Locations of contamination located in March-April 1976 phoswich survey.

Septic Tank 276 served Theta Building, a
warehouse with no known history of radioactivity. It
was listed in one record as having been abandoned
in 1946, in a later record as having been removed,
and in another as not being locatable during the TA-
1 demolition in the 1960s. Because of this uncer-
tainty a concerted effort was made to find the tank.
Since the tank was not found in a trench (Trench 1
in Fig. 129) transecting its map location, two
trenches (Trenches 2 and 3 in Fig. 129) were then
dug to the west to find the outlet line. The line, first
found in the third trench, consisted of 12.5-cm-
diam, 30-cm-long joints of vitrified clay-tile pipes
butted together. Portions of the line were excavated
and ultimately the tank was found ~4 m east of the
mapped location. The tank was cast-in-place con-
crete with a cast-iron inlet line. No contamination
was associated with the line or tank; however, the
tank and pipe were taken to the LASL radioactive
waste disposal area. Some near-surface gross-alpha
contamination was found at depths shallower than
the line near the edge of the excavation for the tank
and at one spot each in Trenches 1 and 2 (Fig. 129);
the maximum level was ~700 pCi/g. These spots
may have been related to the H-Theta acid-sewer
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overflow (see Sec. III.C.1 and Fig. 89). A total of 28
m?® of soil was excavated from these three spots.
Documentary postcleanup samples showed no
remaining contamination.

F. Developed Areas with Contamination
Potential

Exploration and decontamination operations
within the currently undeveloped portions of TA-1
indicated that some contamination might remain in
already developed areas. The developed areas were
investigated as thoroughly as was practicable
without disturbing existing buildings or property
improvements. Possibly contaminated regions in-
cluded the vicinity of former Buildings U and W
now under the Los Alamos Inn structures and park-
ing lot (possible tritium contamination) and areas
now under Trinity Drive (possible alpha-emitter
and fission-product contamination). These areas
had been decontaminated during original demoli-
tion in the 1950s and 1960s, extensively surveyed,
and considered to be adequately decontaminated at
that time (see Sec. I.B for the methods and






TABLE XX

SAMPLING RESULTS FROM EXCAVATIONS FOR
REMOVAL OF UNCONTAMINATED SEPTIC TANKS

No. Samples Gross
No. Containing Alpha
Septic Tank No. Samples >20 pCi/g (pCi/g)
134 21 18 51
135 22 0
141 17 0
142 4 0
Unknown tank, TU 0 Determined uncontaminated
area® {(by instrumental survey)

“At bottom of Tank 134, west end; cleaned out and resampled twice—both times gross-alpha

activity was <20 pCi/g.
"Believed to be Tank 143.

findings). The present extensive development in
these areas made it impracticable to attempt sub-
surface sampling for verification of decontamina-
tion. In fact, there was little likelihood of major con-
tamination from the TA-1 buildings that were once
located where development now exists, and mixing
and dilution of any contamination during demoli-
tion and subsequent redevelopment would probably
have reduced levels to insignificant values.
Therefore, aside from the sampling and theoretical
evaluations described below, no exploratory excava-
tion was conducted in developed areas.

1. Vicinity of Buildings U and W. During the
latest survey and decontamination project, the
southwest corner of the Los Alamos Inn parking lot
was excavated to remove plutonium-contaminated
soil. Also removed was fill soil that contained the
highest concentrations of tritium in soil moisture
(maximum sample 690 pCi/m#) discovered in auger
samples (Sec. III.B.2.a). The highest tritium con-
centrations in samples taken from other, unex-
cavated locations under the parking lot showed
~120 pCi/ml—values that are only a few percent of
the ERDAM 0524 RCG value of 3000 pCi/m# for
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tritium in drinking water in uncontrolled areas. The
tritium may have originated in the vicinity of U and
W Buildings and may have been moved with fill
material that was pushed to the southwest during
original demolition (see Sec. II1.B.2.4). Samples of
water from vegetation around the Los Alamos Inn in
the vicinity of the U- and W-Building locations did
not show abnormal levels of tritium (see Sec.
III.B.2.a and Fig. 52), indicating that although un-
discovered tritium contamination may remain un-
der existing structures and the parking lot, it is
almost certainly low-level and is not mobile.

2. Trinity Driye Areas. Some contamination
may exist in the fill material under Trinity Drive.
Construction debris (concrete supports, steam-pipe
insulation, etc.) in the fill in the D-Building area
was contaminated. The topography is such that
debris from other areas could have been pushed over
D-Building debris. A former Zia Road Section Field
Superintendent recalls that ~1000 to 2000 m?® of fil}
and debris from the southwestern portion of the
filled area near Buildings D and D-2 were used for
fill along Trinity Drive from the Los Alamos Inn to
the Trinity Village Apartments during the 1966






away or would be diluted and put back in the same
excavation. If mixing were to occur, sampling might
or might not find spots with activity >20 pCi/g. In
addition to possible exposure of soil, pipe con-
taminated internally in a few spots to levels >10 000
pCi/g might be exposed. There might be minor con-
tamination to personnel if this pipe were manually
handled. Earth-moving equipment might become
slightly contaminated, but that would be difficult to
detect. Airborne contamination would be most
unlikely. ‘

G. Contamination Remaining on ERDA
Property Adjacent to TA-1

During decontamination operations, contamina-
tion was located on ERDA property adjacent to
private land. These areas are identified elsewhere in
this report. Section III.B.4 describes the contamina-
tion remaining on the hillside below Septic Tank
138. The regions of contamination remaining below
the D and D-2 areas and Septic Tank 140 are
described in Secs. II.B.2.b and III.D.6, respec-
tively. Low-level contamination from demolition in
the western portion of TA-1 was bulldozed into the
draw spanned by the former Bailey Bridge (Sec.
I.A). Public access to each of these areas is restric-
ted by the 2.4-m-high chain-link fence constructed
in April 1976 (Sec. I1.C.2).

IV. DISCUSSION

Throughout the survey and decontamination
operations at TA-1, an important and recurring
question was: To what level should decontamina-
tion be carried? Neither recommendations for ac-
ceptable levels nor government standards for
plutonium in soils were available. Individual recom-
mendations for acceptable plutonium levels'®'” have
been based primarily on considerations of surface
contamination, whereas the majority of the
plutonium contamination in the TA-1 area was sub-
surface. A study by Healy'® considered the inhala-
tion of surface plutonium as well as the ingestion of
plutonium, either casually or deliberately. The
study recommended acceptable, subsurface
plutonium levels of 500 dis/min/g (225 pCi/g) in any
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1-cm-thick layer for particles smaller than 100-ym
diameter or a total of 1000 dis/min/g (450 pCi/g) in
all particle sizes.

No recommendations, standards, or individual
studies have been made on acceptable levels of
uranium in soils. However, uranium is ubiquitous in
the earth's crust, and many areas have relatively
high concentrations of uranium in the soil. For ex-
ample, the St. Typpolyte shales in France contain
~1200 ppm (6000 pCi/g), while in the US the copper
marl phosphate in the Charleston, SC, area contains
200 ppm (960 pCi/g) and the Miocene-Pliocene
phosphate deposits in the Gulf Coastal plain of
Florida contain 100 ppm (480 pCi/g). The specific
activity of natural uranium is low, and the primary
hazard is the chemical toxicity to the kidney follow-
ing ingestion rather than the radiation dose to the
lungs following inhalation. If very insoluble
uranium compounds are encountered, the radiation
dose to the lungs may be important; however, most
uranium compounds have a significant degree of
solubility. On the basis of the maximum permissible
concentrations (MPCs) of uranium or the radioac-
tivity concentration guides promulgated by various
national and international bodies on radiation
protection, uranium is considerably less hazardous
than plutonium, although it is difficult to derive an
exact ratio of hazard without a more detailed study.

One approach to a contamination problem is to
make a detailed site survey describing inventory,
distribution, and nature of the contaminants and to
use these data in conjunction with land-use infor-
mation and local meteorology to derive limits for
each contaminant in the specific locality. Such an
approach was impossible in this situation because
the contamination was spotty and much of it was
underground, either because it had seeped there
from liquid streams or because it had been covered
or buried during demolition or construction ac-
tivities. A good estimate of the true inventory and
location of contaminants would have required many
samples and probably years of time—time that was
not available because private landowners were eager
to proceed with land development.

As a result, it was decided to carry decontam-
ination efforts to a point where the residual con-
tamination was as low as could be achieved prac-
ticably, with no fixed upper level except that areas
where several hundred pCi/g remained would be






if they were now on the surface the buildup of
resuspension concentrations by winds would be
lower than such buildup from a large area. Further-
more, no individual is likely to be in such a small
area for a long period of time. Any excavation into
these pockets would increase slightly the probability
of contaminant inhalation, but it is very doubtful
that the potential intake would be significant or
that it could even be measured.

Any incremental risk to health from these low
levels is really negligible compared with normal
risks, as can be seen by comparing the existing

levels in TA-1 with the levels mentioned in Refs. 16-
19 and considering the small relative sizes of the
areas and their locations. In this light, the present-
day TA-1 area poses no risk to human health. In
fact, before the survey and decontamination effort
began the real risk was already low and even then
was predicated largely upon the possibility of ex-
cavating a pocket of higher contamination. A sta-
tion for continuous air-sampling established during
this project will be operated for a reasonable period
as part of LASL's routine monitoring network to
document actual conditions.

APPENDIX A

SUMMARY OF RECORDS SEARCH AND DISCUSSIONS WITH
LASL PERSONNEL CONCERNING BUILDINGS AND DRAIN LINES
IN TA-1 WHERE RADIOACTIVE MATERIALS WERE PROCESSED
(Compiled August 1975)

TA-1-5 (C Building). Completed September 25,
1943, by N. M. Sundt & Sons at a cost of $352 654. It
was of wood-frame construction, 123 ft wide by 176
ft long x 24 ft high, and was built on a large concrete
pad. It burned in early 1945 and was rebuilt at a cost
of $126 000, It was a normal machine shop with a
uranium machine shop in the southeast section.
Before removal, the building was monitored and
found free of contamination except for the concrete
pad. The building was removed by Los Alamos
Transfer Co. in December 1964. The contaminated
concrete pad was removed to the contaminated
dump and the remaining concrete was placed in the
canyon near the Bailey Bridge in 1965.

TA-1-6 (D Building) Completed in December
1943 by N. M. Sundt & Sons with an annex added
by R. E. McKee at a total cost of $809 348. It was of
wood-frame construction, 50 ft wide by 144 ft long
and was used for chemistry and metallurgy. Signifi-
cant amounts of 2**Pu and #°U were processed there,
resulting in fairly high levels of contamination in
sections of the building and in the drain lines.
Demolition began on March 9, 1954, and was com-
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pleted on November 30, 1954. The work was done by
Zia Co., with Group H-1 providing the health
physics support. In addition to building removal,
drain lines were removed to the nearest manholes
and stubbed off. After removal of a large amount of
dirt from the vicinity of the building, soil samples
from the excavation ranged from 62 to 533 dis/min/g
of soil.® The excavated area was backfilled with
clean soil and brought to grade. Remaining drain
lines were removed on a later work order that in-
cluded the eastern half of TA-1.

TA-1-8 (D-2 Building). Built in July 1944 at a
cost of $28 345. It was of wood-frame construction,
32 ft wide by 80 ft long by 9 ft high, and was used as
a laundry for contaminated clothing and glassware.
The drain lines were shallow and emptied to an open
area near the canyon rim. Three rooms were added
and, after the laundry was moved to DP Site, D-2
was used for instrument repair. Later, D-Building
pumps were decontaminated in part of the building.
After the laundry facilities had been removed, a sep-
tic tank was added. All lines were left in place and
some were rerouted to the septic tank. The building






material that contaminated the northern 67 ft of the
building. Even after extensive decontamination, a
moderate amount of contamination remained. The
northern section of the building was demolished and
taken to the contaminated dump by Zia Co. in
December 1958, and the southern part was taken to
the Zia Surplus Yard. The only drain line associated
with this building was the sanitary sewer which had
an outfall west of F Building. During the TA-1
cleanup, this line was found to be contaminated and
was removed to the contaminated dump.

TA-1-43 (M Building). Built by N. M. Sundt &
Sons in April 1943 at a cost of $114 874. It was of
wood-frame construction, 42 ft wide by 83 ft long by
24 ft high, on a concrete slab and was used for
processing and recovery of enriched uranium. The
building (including the concrete) was demolished
between September and December 1957 and was
taken to the contaminated dump. The acid drain
line was removed to the contaminated dump. No
contamination was found in the sanitary-sewer line.

TA-1-45 (O Building). Built by hired labor in
August 1943 at a cost of $4598. It was of concrete
construction, 10 ft wide by 15 ft long by 9 ft high,
and was used for the storage of radium and Ra-Be
sources, all of which were sealed. However, some
leaked, and the building and adjacent walkway were
contaminated. Also, at the front of the building,
radon was cooked off radium sources on a hotplate
before resoldering. The building was demolished
and taken to the contaminated dump in November
1956. No drains connected with the building.

TA-1-49 (Q Building). Built by N. M. Sundt &
Sons in July 1943 at a cost of $95 641. It was of
wood-frame construction, 32 ft wide by 103 ft long
by 171 ft high, and had a full basement. An addition
was later placed on the south end. The building was
used by the medical and health-monitoring group.
Some film calibration was done in the north base-
ment, where a small radium spill contaminated part
of the north basement and part of the tunnel con-
necting Q Building to Boiler House No. 2. The spill
was cleaned up as thoroughly as was practicable,
but some contamination remained. The building
was removed by H. C. Thompson in February 1959.
The concrete, including the tunnel and associated
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pipes and drains, was removed to the contaminated
dump.

TA-1-56 (Sigma Building). Built by R. E.
McKee and completed in September 1944. A major
addition made by Haddock Engineers was com-
pleted in January 1950. The total cost was
$1 485 192.68. The building was of wood-frame con-
struction, 93 ft wide by 375 ft long by 27 ft average
height, with a 100-ft-wide by 133-ft-long basement.
The eastern part of the building was used to process
normal uranium, and the western part was used to
process enriched uranium. Parts of the building
were moderately contaminated, and it was
demolished by Zia Co. in December 1965. The
building and some of the concrete were hauled to the
contaminated dump. The remaining concrete
(either clean or having <2500 ¢/min) was taken to
the canyon at the Bailey Bridge, dumped, and later
covered with dirt.

TA-1-67 (TU Building). Built by hired labor and
completed on August 15, 1945, at a total cost of
315 721. It was of wood-frame construction, 38 ft
long by 16 ft wide by 12 ft high, with a 7-ft-long by 4-
ft-wide by 7-ft-high compressor shed. It was used for
processing normal uranium and was moderately
contaminated. It was removed to the contaminated
dump in 1964 and burned. The sanitary sewer and
septic tank were also removed.

TA-1-68 (TU-1 Building). Built in July 1948 at a
cost of $1227. It was of metal construction, 12 ft wide
by 29 ft long by 10 ft high, with concrete floor and
foundation. It was used for enriched-uranium
storage and recovery. It was removed to the con-
taminated dump on July 27, 1964. There was no
plumbing.

TA-1-70 (V Building). Built by N. M. Sundt and
Sons and completed in July 1943 at a total cost of
$153 948. It was of wood-frame construction, 64 ft
wide by 94 ft long by 22 ft high, with an addition 20
ft wide by 30 ft long by 15 ft high. It was the original
machine shop, and some uranium and beryllium
were machined there. The building was free of con-
tamination and was removed by Los Alamos
Transfer Co. in February 1959. The concrete floor
had contaminated spots and these were removed to
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APPENDIX B

STRUCTURE IDENTIFICATION, REMOVAL DATE, AND
RADIOACTIVE-USE HISTORY OF TA-1
(Compiled August 1975 from Engineering Department

and Health-Division Records)

Structure Structure Removal Radioactive Materials Used
Number Nomenclature Date and/or Structure Use

TA-1-1 A 2/59 None. Administrative offices.

TA-1-2 B 2/59 232Th (small amounts), #*U-2U foils.
Mostly administrative offices.

TA-1-3 B-1 7/23/46 20Pg (sealed sources).

TA-1-4 Boiler House 2/59 None. Supplied steam for TA-1.

No. 2

TA-1-5 C 12/64 2387J, Shops Department (the first building
burned before May 1945).

TA-1-6 D Complete 9Py, 2257, 2387, *H. Chemistry and

11/30/54 metallurgy.

TA-1-7 D-1 10/46 Calcium metal storage; moved to north side
of DP road (TA-21).

TA-1-8 D-2 10/53 29Py, 25U, First use, contaminated laundry
and glassware decontaminaticn; second use,
electronics shop; third use, decontamination
of D-Building equipment; fourth use, storage.

TA-1-9 D-3 6/56 Count room for H-1 (CM-12) filter papers
from room-air tests.

TA-1-10 D-4 1/12/54 None. Storage.

TA-1-11 D-5 Sigma 12/65 235]J, 2*Pu—occasional spills were cleaned

Vault up. Slight amount of contamination remained
on floors.

TA-1-12 D-6 1/54 None. Paint storage.

TA-1-13 D-7 1/54 None. CMR HF gas analysis.

TA-1-14 D-8 Bunker 1/54 None. Coffee shop for D Building.

TA-1-15 D-9 10/54 None. Moved to current technical area (TA-21).
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Structure Structure Removal Radioactive Materials Used
Number Nomenclature Date and/or Structure Use

TA-1-34 J 6/54 Sealed sources, no plutonium. Offices and
laboratories. '

TA-1-35 J-5 1950 (by None. Initially used for a medical labora-

windstorm) tory; later used for storage.

TA-1-36 J-6 6/54 Sealed sources in lower hutment were used
for Health-Division film calibration with
226Ra sources.

TA-1-37 J-7 6/54 None. Storage.

TA-1-38 J-8 6/54 None. Storage.

TA-1-39 J-9 6/54 None. Storage.

TA-1-40 K 4/54 None. Stockroom.

TA-1-41 L 1/47 Unknown. Location not identified.

TA-1-42 ML 12/58 23%Py, 2'!Am, curium. Medical laboratory for
urine assay; later use by J Division resulted
in contamination by americium and curium.

TA-1-43 M Complete Enriched 2**U. Metallurgy and recovery.

12/6/57

TA-1-44 N 7/54 210Pg, Laboratory used by Enrico Fermi.

TA-1-45 0 11/56 226Ra. Source vault; leaking sources.

TA-1-46 P 2/59 (east None. Personnel offices.

portion)

TA-1-47 P-Prime 12/65 None. Supply and Property offices.

TA-1-48 Paint Shop 4/21/55 None. Paint storage and use.

TA-1-49 Q 2/59 226Ra for calibration (there was a contami-
nated spill).

TA-1-50 R 7/54 None. Glass shop, cryogenics, model shop,
and carpenter shop.

TA-1-51 R-1 1/54 None. Lumber rack.

TA-1-52 R-2 1/7/54 None. Lead storage.

TA-1-53 S 2/59 None. General stock warehouse.
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Structure Structure Removal Radioactive Materials Used
Number Nomenclature Date and/or Structure Use
TA-1-75 J-Division 5/65 226Ra—some contamination from dust out of
Annex Ware- a source storage pig. One end of building
house 3 was used for film calibration.

TA-1-76 Warehouse 4 9/54 None. Storage.

TA-1-77 Warehouse 5 9/54 None. Storage.

TA-1-78 Warehouse 6 9/10/54 None. Originally used for repair of equip-
ment from machine shops and later for
storage.

TA-1-79 X 6/54 Induced activity in cyclotron. Some
radioactive targets were used.

TA-1-80 Cooling 8/54 None. Water cooling.

Tower 80

TA-1-81 Y 6/56 Alpha contamination, *H, 2¢U. Physics
laboratory.

TA-1-82 Cooling 6/56 None. Cooling water.

Tower 82
TA-1-83 Z 2/59 %H. Cockecroft-Walton machine.
TA-1-84 P-Prime 10/65 None. Offices.
Annex
TA-1-85 Sprinkler 6/60 None.
House
TA-1-86 Platform 8/48 None. Unloading dock for C Shop.
TA-1-87 87 11/56 None.
Guard Station
327
TA-1-88 88 1/59 None.
Guard Station
210
TA-1-89 89 2/59 None.
Guard Station
202
TA-1-90 Guard Tower 4/60 None.
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Structure Structure Removal Radioactive Materials Used
Number Nomenclature Date and/or Structure Use
TA-1-110 Passageway 2/59 None.
110
TA-1-111 Passageway 2/59 None.
111
TA-1-112 Passageway 3/69 None.
112
TA-1-113 Passageway 9/54 None.
113
TA-1-114 Microscopy 1953 None.
Laboratory
TA-1-115 J-2 1958 9Py, 281, %1, fission products, ameri-
cium, curium. Radiochemistry.
TA-1-116 J-3 5/58 None. Storage; moved to current technical
area (TA-3).
TA-1-117 Gas storage 10/59 None. Storage.
TA-1-118 118 4/53 None.
(latrine)
TA-1-119 Warehouse 21 4/53 None. Zia paint shop and storage.
TA-1-120 Warehouse 22 4/53 None. Zia carpenter shop and storage.
TA-1-121 Warehouse 23 4/53 None. Zia furniture repair shop and storage.
TA-1-122 Warehouse 24 4/53 None. Zia sign shop and storage.
TA-1-123 Guard Tower Relocated None. Moved to current technical area
123 7/46 (TA-18).
TA-1-124 124 6/3/58 None.
Guard Station
304
TA-1-125 125 Released None. Dormitories; later, Zia Co. health
Health and to AEC and safety offices.
Safety 2/25/52
TA-1-126 Mesa Library 4/53 ®Sr (surface contaminated but cleaned up).
Library; later J-Division laboratories.
TA-1-127 AP 11/15/65 None. Offices; formerly barracks.
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Structure Structure Removal Radioactive Materials Used
Number Nomenclature Date and/or Structure Use
TA-1-178 Manbhole, Transferred  None.

water to county
1966
TA-1-179 Manbhole, Transferred  None.
telephone to county
1966
TA-1-180 Manbhole, Abandoned  None.
sprinkler 1964
TA-1-181 Manbhole, Abandoned Checked; no contamination found. Served
sanitary- 1959 V, M, D, and A Buildings.
sewer
TA-1-182 Manhole, Transferred  None.
steam to county
1/11/66

TA-1-183 Manhole, Abandoned  None.
steam 1964

TA-1-184 Manhole, Abandoned None.
steam 1959

TA-1-185 Manbhole, Abandoned None.
steam 1959

TA-1-186 Manbhole, Abandoned None.
steam 1959

TA-1-187 Manhole, 1960 8. Served M Building.

acid drain

TA-1-188 Manhole, 1960 Uranium. Served V and M Buildings.

sanitary-
sewer

TA-1-189 Manhole, Abandoned  None found. Served V, D, and M Buildings

sanitary- 1959 (was filled with dirt).
sewer

TA-1-190 Manbhole, Abandoned None.

gas valve pit 1960
TA-1-191 Manbhole, Transferred  None.
telephone to county
1/11/66
TA-1-192 Manhole, Abandoned  None.
sprinkler 1960
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Structure Structure Removal Radioactive Materials Used
Number Nomenclature Date and/or Structure Use
TA-1-261 Manhole, 1960 239Puy, uranium. Served D Building.
acid-sewer
TA-1-262 Unassigned Not used -
TA-1-263 Retaining 1965 None.
wall
TA-1-264 Unassigned Not used ---
TA-1-265 Unassigned Not used ---
TA-1-266 Retaining 4/12/63 None. Removed to city dump.
wall
TA-1-267 Retaining 1965 None.
wall
TA-1-268 Septic Tank, 1964 28], 2357J, Served TU Building.
sanitary
TA-1-269 Septic tank, 8/54 None. Served Building S-1.
sanitary
TA-1-270 Unassigned Not used
TA-1-271 Pump house 3/47 None.
TA-1-272 TP Not built ---
TA-1-273 Tank 273 Not built
TA-1-274 Manbhole, Abandoned  Not located.
sanitary- 1946
sewer
TA-1-275 Septic tank, Abandoned  Not located.
sanitary 1946
TA-1-276 Septic tank, Abandoned Not located; may have been removed.
sanitary 1946 Served Theta Building.
TA-1-277 Transformer 1960 None.
Station
TA-1-278 Manbhole, Abandoned  None. (Filled with dirt.)
steam 1957
TA-1-279 Water tank 1947 None.
























152

TABLE E-II

¥WCs AND GAMMA ACTIVITY IN TA-1 SOIL

wCg Gross Gamma
Location (pCi/g) (pCi/g)

General Locations
TA-1-1 0.59 (£0.28) 1.5(£1.0)
TA-1-2 0.64 (£0.30) 4.2(£1.0)
TA-1-3 0.27 (£0.24) 2.4 (£1.0)
TA-1-4 1.4 (£04) 5.2(£1.0)
TA-1-5 —e- ---
TA-1-6 --- ---
TA-1-7 0.80 (£0.32) 5.6 (£1.0)
TA-1-8 0.89 (£0.34) 5.3 (£1.0)
TA-1-9 0.80 (£0.32) 3.4 (£1.0)
TA-1-10 0.58 (£0.28) 3.6 (£1.0)
TA-1-11 1.9 (£0.6) 4.9 (£1.0)
TA-1-12 0.86 (£0.34) 3.8(£1.0)
TA-1-13 0.37 (£0.26) 5.6 (£1.0)
TA-1-14 1.3 (£0.4) 4.3 (£1.0)
TA-1-15 1.7 (£0.6) 6.1 (£1.0)
TA-1-16 0.53 (£0.28) 4.4 (£1.0)
TA-1-17 4.6 (£1.2) 6.6 (£1.0)
TA-1-18 0.64 (£0.30) 4.8(£1.0)
TA-1-19 ) 0.44 (£0.26) 5.5 (£1.0)
TA-1-20 2.1 (£0.6) 9.2 (£1.0)
TA-1-21 a-- .-
TA-1-22 1.1 (£0.4) 2.7(£1.0)
TA-1-23 --- ---
TA-1-24 2.1 (£04) 9.0(£1.4)
TA-1-25 1.46 (£0.32) 8.1(£1.4)
TA-1-26 1.60 (£0.34) 7.7(£1.2)
Special Locations
TA-1AS-1 12.5 (£2.0) 18.1 (£2.8)
TA-1AS-2 1.20 (£0.30) 9.2 (£1.4)
TA-1BB-1 0.76 (£0.26) 7.0(£1.2)
TA-1BB-2 0.45 (£0.22) 5.4 (£1.0)
TA-1BB-3 0.34 (£0.22) 4.1(£0.8)

W Cs Gross Gamma
Location (pCig) (pCi/g)
Special Locations (cont)
TA-1BB-4 0.28 (£0.22) 2.7 (+0.6)
TA-1BB-5 0.29 (£0.22) 5.4 (£1.0)
TA-1BB-6 0.26 (£0.22) 2.8 (£0.6)
TA-1D-1 0.81 (£0.26) 9.4 (£0.8)
TA-1D-2 0.51 (£0.26) 7.9 (£0.6)
TA-1D-3 0.65 (£0.26) 7.6 (£0.6)
TA-1D2-1 0.74 (£0.26) 8.0 (£0.6)
TA-1D2-2 1.28 (+0.28) 9.3 (£0.8)
TA-1D2-3 2.58 (£0.32) 11.2 (£0.8)
TA-1D5-1 0.53 (£0.24) 5.7(£1.2)
TA-1H-1 1.16 (£0.30) 8.8{(£1.4)
TA-1H-2 1.22 (£0.30) 8.6 (£1.4)
TA-1HT-1 0.69 (£0.24) 8.2(£1.4)
TA-11-1 0.88 (+£0.26) 8.1 (£1.4)
TA-1J2-1 1.48 (£0.32) 7.8(£1.2)
TA-1 J2-2 0.91 (+0.26) 6.8 (x£1.2)
TA-142-C-1 1.96 (£0.38) 11.6 (£1.8)
TA-1J2-C-2 1.23 (£0.30) 83(£1.4)
TA-1 ML-1 1.16 (£0.30) 6.8(£1.2)
TA-1 ML-2 1.17 (£0.30) 7.3(£1.2)
TA-10-1 1.79 (£0.36) 14.1(£1.1)
TA-10-2 1.59 (£0.34) 9.8 (£1.6)
TA-1Q-1 1.49 (£0.32) 8.4(£1.4)
TA-1Q-2 0.46 (£0.22) 7.1(£1.2)

Northern New Mexico Background Reference

Abiquiu
Cochiti No. 1
Cochiti No. 2
Ponderosa
Santa Cruz

Santa Fe
Taos

1.15 (+0.26)
1.30 (+0.28)
2.03 (£0.30)
2.53 (+0.32)
1.33 (£0.28)

2.39 (%0.32)
1.67 (£0.28)

5.1(£0.6)
11.3(£0.8)
9.2 (£0.8)
15.1 (£1.0)
8.1 (£0.6)

9.8 (£0.8)
8.3 (£0.6)
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TABLE E-VII

RADIUM IN TA-1 SOIL

ZiﬂRa ZZGRa
Location (pCi/g) Location (pCi/g)

TA-1 general locations not analyzed for **Ra
Special Locations
TA-1BB-1 2.0 (x£0.9) TA-1 Q-1 1.9{£0.4)
TA-1BB-2 1.9 (£0.4) TA-1Q-2 2.1 (£0.4)
TA-1BB-3 1.4 (£0.4) TA-10-1 5.2 (£0.8)
TA-1BB-4 0.75 (£0.34) TA-10-2 2.2(£0.4)
TA-1BB-5 1.7 (£0.4) TA-1D2-1 2.3(+0.4)
TA-1BB-6 1.26 (£0.38) TA-1D2-2 2.1 (£0.4)

TA-1D2-3 2.5(£0.4)
TA-1 General Reference
TA-1-1 1.8 (%0.4) TA-1-17 2.0 (x0.4)
TA-1-3 1.8 (£0.4) TA-1-18 2.9 (£0.4)
TA-1-11 2.1 (£0.4) TA-1.22 1.8 (£0.4)
Northern New Mexico Background Reference
Abiquiu 1.6 (£0.4) Ponderosa 1.7 (0.4
Cochiti No. 1 2.3 (£0.4) Santa Cruz 2.4 (£0.4)
Cochiti No. 2 2.8 (£0.4) Santa Fe 1.8 (£0.4)

Taos 3.9 (£0.6)

TABLE E-VIII
BERYLLIUM IN SOIL
Beryllium Beryllium
Location (ug/®) Location (Ug/B)

TA-1 general locations not analyzed for beryllium
Special Locations
TA-11-1 2.94 (£0.13)
TA-1 General Reference
TA-1-1 - TA-1-17 0.99 (£0.15)
TA-1-3 1.6 (£0.6) TA-1-18 1.1 (£0.2)
TA-1-11 1.2 (£0.3) TA-1-22 0.86 (£0.17)
Northern New Mexico Background Reference
Abiquiu 0.58 (£0.06) Ponderosa 1.1 (£0.6)
Cochiti No. 1 1.0 (£0.4) Santa Cruz 1.01 (£0.04)
Cochiti No. 2 1.2 (£1.0) Santa Fe 0.91 (£0.09)

Taos 0.91 (£0.04)










































FIDLER. Actual reduction depends on the specific detectors and energy
region chosen. For the unshielded field phoswich, however, the back-
ground reduction over a FIDLER is only a factor of 2 to 3. For field
work, this type of reduction provides an equivalent reduction (improve-
ment) in detection limit if one uses the concept that detection is
possible when the net count rate is equal to the background count rate.

Two truck-based phoswich detectors have been in continuous operation
at LASL for over 18 months. They have operated reliably with very little
maintenance in all weather conditions and with superior detection limits
compared to a field FIDLER. Their restricted mobility, due to the
umbilical cord, is being overcome by ruggedized and miniaturized field
electronics which will allow the phoswich to be truly portable. A pro-
totype is now being tested (UM7x).
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APPENDIX G

DETAILED RESULTS OF ENVIRONMENTAL AIR SAMPLING

To document the radiological impact of the TA-1
operations, air-sampling stations were established
at three nearby commercial establishments: the
Gulf Station, Los Alamos Inn, and Trinity Square
Plaza (Fig. G-1). The sampling station nearest the
major excavations in the D and D-2 areas was the
station at the Trinity Square Plaza, which was also
at approximately the same elevation as the original
surface of most of the excavation. The other two sta-
tions were 4.5 to 6.0 m above the major excavations
and were shielded from direct view of most of the ex-
cavations.

Results of air sampling for gross alpha, gross beta,
28Py, and **Pu and comparison of the results to the
26-station air surveillance network are given in
Tables G-I and G-II. The plutonium results are plot-
ted in Fig. G-2. Sampling at the three TA-1 stations
was stopped for ~1 month during a lull in activity
(see Sec. I1.B). Because the restoration in the D and
D-2 areas was complete, the Trinity Square Plaza
station was not restarted. Sampling at the Los
Alamos Inn station was stopped on August 30, 1976.
The Gulf Station sampling station has been incor-
porated into the routine environmental surveillance
network.
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Sampling results in Table G-I indicate no signifi-
cant differences between the environmental sur-
veillance net and the TA-1 stations for gross-alpha
and -beta activity. Results from Table G-II indicate
some differences in plutonium activity between the
TA-1 stations and the surveillance network stations.
The most notable example is for **Pu at Trinity
Square Plaza for the period October 27 to November
11, 1975. [During this time trenching explorations to
locate contamination were being conducted nearby
(~80 m distant) in the D-2 area.] The value of 463 x
10-'® uCi/em?® for this 2-wk period corresponds to the
maximum values encountered for 6-wk periods in
the environmental surveillance net during 1973-
1976. The values measured during the period when
no decontamination was being conducted (February
2 to March 29, 1976) are higher than the values seen
on the air surveillance net during that period. We do
not know if this is a real phenomenon or if it repre-
sents a difference caused by analyzing each filter
separately as opposed to analyzing composite sam-
ples as is done on the air net.
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TABLE G-I

GROSS-ALPHA AND -BETA AIR-SAMPLING RESULTS®
(In £Ci/m?)

Trinity Square

Environmental Surveillance Net

(26 Stations)

Gulf Station Los Alamos Inn Plaza Average Range

Period Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta
10/28to 11/10/75 1.8+ 0.4 2643 19+04 28+3 19+04 2543 164+£03 25+3 1.1-23 18-31
11/10to 11/24 1.6+£04 2143 18+04 213 2105 26+£3 13+£02 21+2 1.0-1.9 19-26
11/24 to 12/8 1.1+£03 15+2 09+£02 12+2 09402 14+2 104+£02 1743 0.7-1.3 12-20
12/8 to 12/22 1.1+£03 20+3 1.6+04 26+3 09+02 17+2 134£02 244+5 1.0-1.7 18-40
12/22 to 1/5/76 1.3+£03 18+2 20+04 2443 1.7+04 23+£3 15+03 24+4 09-1.9 18-32
1/5t01/19 1.0+£0.2 15+2 11+£02 17+£2 1.1+02 15+2 10+£03 18+3 0.6-2.0 14-25
1/19 to 2/2 1.24+03 21+3 1.2+03 203 09+0.2 18+2 12+0.2 2243 0.7-1.6 17-26
2/2 to 2/17 09+02 1742 08+02 15+2 1.0+02 19+2 10+0.2 18+4 0.7-1.3 13-33
2/17 to 3/1 1.1+£03 2043 1.2+03 19+2 14+03 17+2 114£02 224+4 0.7-14 14-35
3/1to 3/15 1.2+03 22+3 1.1+£03 2243 10+£02 19+2 12+£03 23+4 0.7-2.1 16-32
3/15 to 3/29 1.1+03 1942 08+£02 16+x2 0902 142 09+£02 17+3 0.6-1.4 14-27
3/29 to 4/12 08+02 16+2 ---b --- --- - 1.0+02 19+4 0.6-1.5 15-28
4/12 to 4/26 1.1+£02 16+2 -- 1.0+02 17+4 0.1-1.2 1-19
4/26 to 5/10 1.5+£03 21+3 1.5+4 23+3 - - 1.2+04 194+4 0.1-1.7 9-25
5/10 to 5/24 11+03 16+2 1.0+0.2 20+3 - 1.1+04 18+4 0.1-2.2 8-23
5/24 to 6/7 1.1+£02 16+2 1.0+£0.2 20+3 - 1.2+£05 19+4 0533 8-30
6/7to06/21 1.0+02 27x4 09+02 162 -- 1.2+02 19+3 0.8-1.6 17-24
6/21t0 7/5 1.2+£03 19+2 09+£02 16+2 1.0+£0.2 18+3 0.8-1.4 13-30
7/6t07/19 09402 15+2 1.0+£02 19+2 - - 1.2+08 17+2 0.8-53 13-21
7/19 to 8/2 0.8+02 1242 09402 14+2 - -- 0.8+01 13+3 0.6-1.1 9-26
8/2 to 8/16 09+02 1242 1.0+0.2 14+2 -- 1.0+£03 142 0.7-2.0 11-17
8/16 to 8/30 1.1+£03 15+2 09+02 15+2 -- 1.0+£02 14+3 0.8-1.3 10-25

®For comparison, the RCG for unknown gross-alpha activity is 20 fCi/m® and for gross-beta activity it is 100 000 fCi/m?,

®No samples taken.






8L1

"SU01IDLd0 UOTIDUIUDIUOIDP [-V.[, SUIND PaINSDIW 1D Ul SUOIDIJUIIUOD WMUOINMJ

‘gD 81
SAoid3d A XM3aamid

®

Ll 9

plel 21 It O 6 8

]

239py CONCENTRATION IN AR (x 10" 1 Cizem®)

- o % <
) I I UL l | i | | l | I ] T T T 717
D-2
- © »>eoum o > O TRENCHING ]
1622 3
- 2o6F 2 o »O D+ D-2 EXCAVATION (810 m*) -
o B N 3 ]
- <~ >33 » o o D+D-2 EXCAVATION (1250 m® )
TEE
- c 2390 > o e D+D-2 EXCAVATION (2520 m*) s
n < >
- nes » D+ D-2 EXCAVATION (810 m®) .
P
- > X, @ 0 D+D-2 EXCAVATION (1850 m®) .
> m
= o » e D+D-2 FINAL EXCAVATION (350 m3) =
- o >e FILL AND CONTOUR D+D-2 -
— ® op -
[
L 2 o [ 4 -
< OFFT 4 WEEKS >
L — ’ _—
- ] ’ -~
. ’ —
I 1 1 | S O I | I 1 1 1 | N S N I | 1 1 | | S T W |







14. G. W. Knobeloch to C. I. Browne, "TA-1
Uranium," personal communication, October 2,
1975.

15. B. F. Schnap to J. F. Tribby, "Analysis of Dirt
and Water Samples for Uranium," personal com-
munication, January 8, 1948,

16. W. H. Langham, "Biological Considerations of
Nonnuclear Incidents Involving Nuclear
Warheads," Lawrence Livermore Laboratory report
UCRL-50639 (April 1969).

180

17. R. L. Kathren, "Towards Interim Acceptable
Surface Contamination for Environmental PuO,,"

Battelle Pacific Northwest Laboratory report
BNWL-SA-1510 (April 1968).

18. J. W. Healy, "A Proposed Interim Standard for
Plutonium in Soils," Los Alamos Scientific
Laboratory report LLA-5483-MS (January 1974).

19. National Council on Radiation Protection and
Measurements, "Permissible Dose from External
Sources of Ionizing Radiation," National Bureau of
Standards Handbook No. 59 (September 24, 1954).






rem

Sanitary sewer

Tuff

The unit of dose equivalence used for radiation protection applica-
tions. It is the product of the absorbed radiation dose (D), the quality
factor Q (which accounts for differences in biological effect between
various types of ionizing radiation), and N the product of any other
modifying factors (such as dose distribution in organs). rem = DQN.

A sewer system designed to receive wastes from normal human ac-
tivities, exclusive of laboratory-generated wastes, for example, wastes
from rest rooms, lavatories, showers, and food-handling activities, for
transmission to septic tanks, treatment facilities, or other discharge
points.

A compacted, extrusive, igneous rock comprising volcanic ash and
dust.

ACRONYMS

AEC
ALAP
ALO

c

CPM

dis
ERDA
FIDLER
HPIC
LAAO
LAFPHA
LASL
MFP
MPC
NCRP
pCi
RCG
rem
TLD
ZnS

Atomic Energy Commission

as low as practicable

Albuquerque Operations Office

counts

counts per minute

disintegrations

Energy Research and Development Administration
Field Instrument for Detection of Low-Energy Radiation
high-pressure ionization chamber

Los Alamos Area Office

Los Alamos Field Pulse Height Analyzer

Los Alamos Scientific Laboratory

mixed fission products

maximum permissible concentration
National Council on Radiation Protection
pico curie

Radioactivity Concentration Guide
roentgen equivalent man
thermoluminescent dosimeter

zinc sulfide
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