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RADIOLOGICAL SURVEY AND DECONTAMINATION 
OF THE FORMER MAIN TECHNICAL AREA 

(TA-1) AT LOS ALAMOS, NEW MEXICO 

Compiled by 

A. John Ahlquist 
Alan K. Stoker 
Linda K. Trocki 

ABSTRACT 

A radiological survey was conducted on the undeveloped portions of the 
site of the former Main Technical Area (TA-I) of the Los Alamos Scientific 
Laboratory in north-central New Mexico. Between 1943 and 1965, research 
work on nuclear weapons was carried out in TA-1. The area was decon- 
taminated and demolished in stages, and beginning in 1966 the land was 
given to Los Alamos County or sold to private interests. The survey dis- 
closed traces of radioactive contamination undetected or considered in- 
significant during original demolition in the 1950s and 1960s. The remaining 
contamination was removed in 1975 and 1976 to levels considered to pose no 
health or safety hazards and, further, to the lowest levels considered prac- 
ticable. 

Methods used in the survey included measurement techniques for 
detecting alpha emitters such as uranium and plutonium, extensive surface 
and subsurface soil sampling, and use of conventional health physics in- 
strumentation to provide detailed information on -16 hectares (40 acres) of 
land. As a result of the decontamination&forts, -15 000 m’ ofcontaminated 
or potentially contaminatedinaterial was removed to an approved radioac- 
tive waste disposal site on ERDA property. Full details of the methods, 
tindings, decision criteria, and as-left conditions are documented. (ERDA 
was succeeded by the Department of~Energy (DOE) in October 1977.) 

1 
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EXECUTIVE SUMMARY 
‘:‘+,1,,% 
,X&f& 
..[ ;pyy 
; “,$ 
1’2 t,;: j,.r:l 
,qs 

authority to decontaminate any sites or facilities in ‘;%$,: 
“:“q,; 

order to protect health and to minimize danger to’;& 
life or property where the contamination is a result ,$: 

This report describes the radiological survey and 
I decontamination efforts conducted between 1974 

I 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 

ii research and development for the Manhattan 
Ii 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. 

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. 

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 ‘IA-l, im- 
11 mediately adjacent to the townsite, to new 

II 
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 
i: commercial areas (Fig. 1). When vacated, the ob- 
i~ 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 

!I 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 

1, continues (Fig. 3). 
I 

By 1971, increased concern over radioactive con- 
tamination at extremely low, but detectable, levels 
led the AEC to request more modern and sensitive 

‘1 radiological surveys of various former AEC lands 
/I 
;: released to the public, including the remaining un- 

developed portion of TA-1. ERDA has the requisite 

Survey work in 1974 included field measurements 
of x and gainma 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 >lO pCi/g of activity, two showed 
>lOO pCi/g, and the maximum was 224 pCi/g. 

The maximum 2JBPu 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 mininml 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 28PPu, While the tank 
was being removed, a pocket of zJaPu-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, 
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Fig. 1. 
(la) Los Alamos &i&y setting. LASL is located primarily in Los Alamos County, with (1~ , 
eastern extension into Santa Fe County. The technical areas (shaded) are scattered 
throughout the reseruation, most of them being on relatiuely flat mesa tops. The Los Alamos 
townsite and the residential areas of White Rock and Pajarito Acres adjoin the LASL boun- 
dary to the north and southeast. (lb) North-central New Mexico. 



Fig. 2. 
Views of TA-1 

_,,,.. _ ^..-- 



Fig. 3. 
Present land use at TA-I. A January 1976aerial uiew of the area occupied by TA-1, looking 
westward. Trinity Drive extends from lower center to upper right. To the right of Trinity ore 
Ashley Pond and the Los Alamos County Community Building. Just above the lower bend in 
Trinity Driue is the main building of the Los Alamos Inn, with the Inn’s guest rooms and 
several office buildings extending toward the left edge of the picture. Beyond the Inn on 
Trinity are the Gulf station, Taco Bell food service, the Exxon station, and the tong, pitched 
roofs of apartment buildings. TA-I exploration and decontamination actiuities urere carried 
out in the open area to the left of the commercial establishments. Remnants of TA-1 roads 
and foundation slabs are visible in the open area. 



SUMMARY OF SURFACE SAMPLING RESULTS FROM 1974 SURVEY 

Contaminant Units 
No. of 

Samples Range 

All TA-1 Locations 

Gross alpha pa/g 51 1.1 to 23.9 
zS8PU pCi/g 55 0.11 to 224 
Uranium rp/p 45 1.6 to 55 

2”AIIl pCi/g 20 -0.12 to 2.4 
22@Ra pCi/g 13 0.8 to 5.2 
‘TS pCi/g 51 0.26 to 12.5 
Beryllium r&T 6 0.86to 2.9 

Northern New Mexico Reference Locations 

Gross alpha pCi/g 7 
z88PU 
Uranium 

pa/g 7 
adg 7 

2”Alll pCi/g 1 
=eRa pCi/g 7 
‘TS pCi/g 7 
Beryllium P&T 7 

a pipe fragment contaminated t.o 4000 clmin, as 
detected by a portable alpha survey instrument, was 

These unexpected findings forced a reappraisal of 
found on the surface nearby (Fig. 4). 

the significance of earlier survey results. The dis- 
covery of even a small soil volume containing as 
much as 125 000 pa/g of zssPu, 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: 
*The entire remaining undevelopid portion of 

the TA-1 area was to be surveyed in detail with por- 

6 

1.6 to4.0 
0.010 to 0.034 
1.4 to2.9 

-0.47 too.11 
1.6 to3.9 
1.2 to2.5 
0.58 to12 

Median Average 

2.8 3.6 
0.25 6.7 
6.2 a.1 

0.07 0.33 
2.1 2.1 
0.89 1.4 
1.2 1.5 

2.6 2.6 
0.025 0.024 
1.7 2.0 

0.01 -0.06 
2.3 2.3 
1.7 1.8 
1.0 0.96 

table instruments to identify contamination on any 
remaining debris, including foundations left in 

l A comprehensive soil-sampling program was to 
provide both surface and at-depth information witch 

place or near-ground-surface contamination. 

samples at closer spacing than used in the 1974 sur- 
vey, with special emphasis on areas suspected of 
contamination. 

l Exploratory excavations were to be made to oh- 
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 



Fig. 4. 
Former TA-I areas with high potential for contamination, 1974. 



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 19509 and 196Os, (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. 

l 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). 

l 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). 

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

l 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. 

l 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 
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associated with radioactive decay of plut,onium, 
They were also more sensitive in detecting radiation 
from uranium and cesium than were conventionai 
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 witt 
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 shori 
counting times. This technique was used extensivel) 
for exploratory work and as guidance for decon- 
tamination excavations and for documentation OI 
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 a: 
far as 40 cm into the ground, cuttings obtained frorr 
lo-cm-diam holes drilled with a truck-mounteti 
auger rig to depths as great as 10 m, and grab saxn 
pl& scraped from sides or bottoms of exploratory 
trenches or pits. All samples were subjected to gross, 
alpha analysis by two ZnS detector systems low&t 
in a laboratory trailer parked at the site. Selectei 
samples were analyzed with x- or gamma-ray spec. 
troscopy equipment (also located in the trailer) fol 
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 deco”, 
tamination was necessary, excavation would start a! 
won as possible and the exploratory efforts.would ba 
focused on another suspect area. Once mos’ 
suspicious area& had been evaluated, explorator] 
work continued on the remaining areas. In some in, 
stances, the decontamination work resulted in th6 
need to explore adjacent areas in more detail. Thus 
the exploratory and the decontamination effort! 
were interactive and each often required severa 
iterations before all probable significant contamina 
tion had been found and removed to the limits o: 
practicability. 

Approximately 8000 samples were collected fog 
exploratory and documentation purposes. All wen 
analyzed for gross-alpha actwity and several hun 
dred underwent additional laboratory analyses. 



*:, ‘The results of the exploratory efforts can be in- 
i’ /ferred in general terms from Fig. 5, which delineates 
:the locations of decontamination excavations. The 
:areas to be excavated were determined by in- 
‘&umental survey or sampling. Results of the ex- 
‘pIoratory sampling are shown in greater detail in 
‘Figs. 26, 35, 46, and 128, which show the type, loca- 
tion, and summary results of exploratory samples 
taken before substantial excavations were begun. 
These figures indicate the extent and density of 
sampling conducted throughout TA-1; the full 
resu1ts are discussed in the body of the report. 
+lt,hough the figures do not show the overall 
portable-instrument survey results directly, they do 
represent the positive findings in that samples were 
taken from those locations where survey instru- 
ments had detected above-background conditions. 
About midway in the field work, the sensitive 
phoswich instruments were used to survey the entire 
undeveloped area and did identify 17 previously un- 
suspected areas having as much as 980 pCi/g of 
gyoss-alpha contamination. The phoswich was also 
used to survey’ the readily accessible land in the 
developed area north of Trinity Drive around Ashley 
Pond and the County Building: no contamination 
tias detected. 
,, Decontamination operations were conducted with 

ekuipment ranging in size from hand shovels to 
bulldozers. The excavation techniques depended on 
the type and level of contamination and its location 
ahd distribution. The smallest spots or spots with 
high concentrations were excavated by hand- 
shoveling the’contaminated soil into plastic bags. 
+a11 areas were removed directly to dump trucks 
by backhoe and front-end loader. For large areas, a 
crawler tractor equipped with ripper blades broke 
U$ the material, which was then pushed into 
stockpiles by the bulldozer blade. A front-end loader 
put the material into dump trucks which hauled it 
lo, the solid radioactive waste disposal area -12.5 
k? (7.5 miles) away on ERDA-controlled 
Laboratory property. 

The following precautions were taken to prevent 
the spread of contamination: 

‘F The most highly contaminated material-soil, 
Sewer lines, or other debris--was excavated with 
shovels or by careful use of a backhoe, 

t Water sprays were used extensively to suppress 
d& suspension during excavation by heavy equip- 

ment and during ripping and truck-loading opera- 
Gons. 

l Dump-truck beds were lined with plastic before 
being loaded; the load was covered by the plastic 
and secured by tarpaulins tied over the load. 

. Workers wore protective clothing whenever con- 
tact with contamination was a possibility. 

l Extensive health physics monitoring was con- 
ducted throughout the decontamination. Personnel 
monitoring and air monitoring within the work area 
showed that no workers received any significant ex- 
posure. 

l Loaded trucks were monitored before leaving 
the work area. 

l Work areas were fenced in to preclude entry by 
the public during decontamination operations. 

Decontamination in a given area would proceed 
until contamination was no longer detectable by 
portable instruments. Then surface soil samples 
would be collected and analyzed for gross-alpha ac- 
tivity by the ZnS detectors. If measurable activity 
remained, additional material would be removed 
iteratively until no contamination could be iden- 
tified or until a conscious decision was made that 
residual contamination was as low as practicable. 
The decisions involved factors that varied from area 
to area, including: 

. The particular containment involved. 
l The location of the contaminant. 
l The ability to detect different types of radioac- 

tivity in field situations. 
*The cost of further efforts in terms of time, 

money, or immediate physical hazards to personnel. 
In practice, the LASL Health-Division personnel 

overseeing the field operations applied professional 
judgment in directing the day-to-day operations. At 
regular intervals they presented the data and made 
recommendations on decontamination progress to 
the Operational Safety personnel of ERDA’s Los 
Alamos Office (LAAO) and Albuquerque Opera- 
tions Office (ALO). The ERDA personnel reviewed 
the information and recommendations and those 
from AL0 made the final decisions concerning 
whether decontamination had proceeded as far as 
was pract,icable. The most significant factors con- 
tributing to these decisions are summarized in the 
following brief descriptions of the areas where 
decontamination operations were carried out (more 
details are given in the body of the report). 
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Fig. 5. 
Decontaminated areas. 1976. 
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~~~~.~~:‘i)econtamination operations are discussed ac- 

$$$$rding tit the P rmcipal type of contaminat~ion or, in 
i,.>:ri:iihk:case of waste lines and septic tanks, the type of 

& 
i ;&.> ,,,% 
:,+,:,,>,:, Saptic;,Tank for Building D-2. The initial dis- 
J$+overy of~plutonium contamination >I00 000 pCi/g 
i+i~ ,(described earlier) occurred during excavation to 
‘~~‘~.‘~.‘~‘&move Septic Tank 137, which served Building D- :& ;; 
8?+ 2,, where1 contaminated clothing was laundered. 
f$~Conta&iated soil near the tank was removed as 

,i * ‘Dart of the overall decontamination near Building 

‘!,:-“.;, ; 
;,;.,. .,.~ Vicini[ies of Buildings D and D-2. The areas 
-.-,-. fcirmerly &pied by the plutonium chemistry and 
~j<.,;‘,metallur& research building (D Building) and the 
;$,,laundry $or contaminated clothing (D-2 Building) 
*;,.,.;“” had many contaminated areas with gross-alpha con- 
;.;: centrations in the thousands of pCi/g. Most of the 
., r; ;.‘. contamiliation was zsoPu, The highest levels, usually 

x associated with contaminated waste line locations, ,,,: 
“‘.; were >lOb 000 pCi/g. Soil and rock were removed to 

depths as great as 4.6 m, and from one parking-lot 
‘: 

corner an area -225 m2 and -6 m deep was ex- 
‘i.2 ,cavated. 1, 
‘.. : The total volume of material removed, including 

,“!, that from natural drainage channels on ERDA land, 
” .’ ,, was -76?0 ma. The soil removed from the’ parking 

‘,’ lot included some that had shown tritium concen- 
“’ trations in soil moisture as high as 690 pCi/mL 
~’ (about 2 orders of magnitude greater t.han is typical 
y for northern New Mexico, but no more than 23% of 
:. that sugg&ed hy the guidelines for drinking water). 
.I’: Tritium kontamination was not identified in any 
~: other areas. Factors contributing to the decision 

that deco~~tamination in these areas was complete 

.‘, 
included (1) the absence of phoswich-det,ectahle ac- 
tivity, (2) the presence of <20 pCi/g of gross-alpha 
activity il( a majority of final samples taken from a 
3-m grid, with no samples from private land having 
>I20 p&g, and (3) the fact that most of the ex- 
cavations, had reached previously undisturbed rock. 
Some contamination remains on ERDA property on 
the hillside south of the former D-2 Building. 

(: 

Area to the North and West of D Building. Ex- 
tensive sampling in an area about 30 m wide by 40 m 
long t,o the north and west of D Building confirmed 
the presence of spotty, ‘shallow, gross-alpha con- 
tamination at concentrations up to -200 pCi/g, 
some of which was identified radiochemically as 
plutonium. A 0.6.m-deep,layer of soil was removed, 
along with a sewer pipe having associated gross- 
alpha contamination as high as 340 pCi/g. About 
1300 ms of material were removed from north and 
west of D Building. Factors contributing to the deci- 
sion that decontamination was complete included 
(1) the absence of phoswich-detectable activity, (2) 
the presence of <20 pCi/g gross-alpha activity in all 
final soil samples taken from a 3-m grid, and (3) the 
fact t,hat most of the excavation had reached 
previously undisturbed rock. 

Septic Tank 138. This septic tank, located under 
a shed of an existing office building, was not known 
to be connected with any contaminated source. The 
tank itself was not contaminated, hut soil around it 
had gross-alpha contamination as high as -300 
pCi/g. The tank and surrounding soil were removed. 
Factors contributing to the decision that the private 
property associated with Septic Tank 138 had been 
decontaminated included (1) the absence of 
phoswich-detectable activity, (2) no final soil sam- 
ples with plutonium activity >lOO pCi/g, and (3) 
the fact that remaining contamination was at depth 
in an essentially inaccessible location. Additional 
contamination remains on the hillside on ERDA 
land below the location of the tank’s outlet pipe. 

Areas Related to Former Industrial Waste Line 
Locations 

Vicinity of Buildings H and Theta. Records in-. 
dicating an overflow of the industrial waste line near 
Building H prompted exploratory sampling which 
disclosed gross-alpha activity (primarily 
plutonium) as high as -200 pCi/g. Gradually in- 
creasing levels of contamination persisted through 
several iterations of excavation, each leading closer 
to the alignment of the former main industrial waste 
line north of Building H. Ult,imately, two sections of 
highly contaminated, concrete-encased pipe which 
had served as lateral connections to the main line 



&ding one ~rea where the trench was made widic++ ::f$ 

ture and (2) the fact that remaining 
was of limited dimensions and at depth. 

Areas with Uranium as 
Contaminant 

Vicinity of Building HT. 
of the former HT Buddmg, once used for heat treat-:;,;4+ ‘~-G 
merit and machining of uranium, was located by in- 2~4 
strumental survey. An area about 19 m wide by 22 II”:!& 
long and as deep as 80 cm was excavated. About 27.B 
ms of soil were removed. Factors contributing to the :!s 
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- 2; 
alpha activity in all final soil samples. ..,z; 

.$ 

Vicinity of Sigma Building. Three small con- .!a 
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- ;:;+ Y 
tsminated to levels of 100 to 200 mR/h and other ex- @ 
plorations led to the excavation of -50 m5 of soil $$ 
from two areas. Factors contributing to the decision $2 
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 ma 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 

were located. Approximately 470 ma of con- 
taminated material were removed, including some 
from the location of the main industrial waste line 

I: 

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 ma 
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 Ws. 
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- 

presence of <20 pCi/g of gross-alpha activity in all : 
but one final soil sample. 



of Warehouse 19. Instrumental surveys 
a uranium-contaminated area south of 
19, a warehouse not known to have con- 

materials. Digging near the sur- 
spots of uranium oxide. Ap- 

:,li..-::“I:,-~lpioxirnately 300 ma of material were removed. Fac- 
\F::: W&tois lwntributing to the decision that the area had 
!I$ ‘?~.:::Cbeefi &contaminated included (1) the absence of 

;~ ’ :~~,,~phoswich-detectable activity and (2) the fact that . 
~~~:~.~~~,,~~,;.,~.fi,nal!, soil samples showed no gross-alpha activity 
‘.i”i T..A greaix than 64 p&‘g. I -,.,~*:.liA ,. :, ,,,*,‘,, 

,~:.~ 
,. ,_,,. ..,, 

Vicinity of Building TU. On the basis of the 1974 
I.‘<’ Survey, uranium contamination was suspected near ,: .,I 
..,, the location of TU Building, where uranium had ,, .,,, : 

:, been processed, and an adjacent structure (TU-1) 
.~ where uranium storage and recovery operations took 

::,. I place. Instrumental survey and exploration confir- 
,,>,,r med ‘the 

It 
contamination, including some spots of 

: colored uranium oxide. In iterative excavations 
: -2960 m3 of material were removed. In one small 

. . area of the excavation a -3.m-deep pit was‘dug in 
an attempt to follow two thin veins of uranium con- 
tami&tion. Factors contributing to the decision 
that decontamination in the area was complete in- 
cluded (1) the absence of phoswich-detectable ac- 

_,. tivity, except in the veins, (2) the presence of <20 
@i/g gross-alpha activity in all but one of the 30 
final soil samples, (3) the depth and small dimen- 
sions of the veins, and (4) the fact that additional 
drill-hole sampling in the vicinity of the veins in- 
dicatid no contamination greater than -100 pCi/g. 

Septic Tank for Building HT. Exploratory sam- 
pling of the contents of Septic Tank 140, which had 
served the uranium heat-treatment and machining 
facility (HT), indicated the presence of uranium 

contamination. The tank and its inlet and outlet 
lines were removed, and associated contaminated 
soil was excavated. About 27 m3 of. material were 
removed. Factors contributing to the decision that 
decontamination on private lands near this tank 
was complete included (1) the absence of phoswich- 
detectable activity and (2) the presence of <20 
pCi/g of gross-alpha activity in all but 5 of the 56 
final soil samples. Some uranium contamination 
remains on ERDA property on the hillside west of 
the end of the outlet pipe. 

General Warehouse Area. Some uranium- 
contaminated areas were discovered by phoswich 
survey in the vicinity of the six warehouse locations 
east of Building HT. Along the western edge of the 
warehouse area, uranium-oxide contamination was 
found in a drainage course. Between the two 
westernmost warehouse locations, a 15.3.kg cylinder 
of normal uranium was unearthed. Ultimately, 
-270 m3 of soil were removed from the warehouse 
area. Factors contributing to the decision that the 
warehouse area decontamination was complete 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 2 of the 69 final soil 
samples. 

Miscellaneous Small Areas 

The phoswich survey located several small, 
suspicious areas, but exploratory digging (mostly 
hand-shoveling) failed to unearth any significant 
contamination. Factors contributing to the decision 
that these areas required no ‘further decontamina- 
tion included (1) the absence of phoswich-detect- 
able activity and (2) the presence of <90 pCi/g of 
gross-alpha activity in final soil samples. 

Other Excavations 

Seven uncontaminated septic tanks were located 
and removed. One septic tank, thought to have been 
left in place, was not located. 

Approximately 15 000 in3 of material were 
removed from all TA-1 excavations and buried at 
the LASL solid radioactive waste disposal site. 
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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 

,..,. ~.,:~ ““$;; operations, any remaining pockets of cootaminaf:e+;;lti 
sol1 probably would be greatly dduted by construct;+$ 
tion activities. ,:& ;$; 

Some contaminated spots may exist in th&i 
previously developed portions of the TA-I area, bu& 
it is unlikely that they could cause any concerara : 5: ‘# 

because they are virtually inaccessible and al&~@ 
would probably have been diluted by any earthwork.74 

7. 
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 dist,urbed. A~$ 
phoswich survey conducted on the developed, but :!J 
readily accessible, county-owned land north of ‘tj 
Trinity Drivti around Ashley Pond showed no ,,j 
evidence of contamination. Some contamination :? 
remains on ERDA property adjacent to the former :~Z 
TA-1 area, but the possibility of inadvertent public “1; 
entry into these areas has been reduced by the con- ;:: 
struction of a fence along the property line. 



1. BACKGROUND 

A. fptroduction 

In11974, 1975, and 1976 the Los Alamos Scientific 
Labbratory (LASL), at the instigation of and wit.h 
the isupport of the Atomic Energy Commission 
(AEF) and l&r the Energy Research and Develop- 
ment Administration (ERDA), carried out surveys 
and decontamination operations on land in the 
townsite of Los Alamos, New Mexico, that had been 
the site of the main technical area of the Laboratory 
do&g the development of the atomic bomb and for 
,omd years thereafter. L&r, the Laboratory 
facili,ties were relocated, leaving empty this 
desirable land near the center of town. Sale of the 
propirty began in 1966. 

This report details the operations and findings of 
the $rvey and decontamination of that land. 

ii. 
B. Ftory and Use of the TA-I Area 

Ttie site for Project Y was selected in November 
1942 :for the development, assembly, and testing of 
the &omic bomb. An isolated site was essential 
bec&e the new project was to be the most secret of 
the US Army’s entire Manhattan Engineer District. 
The Lx Alamos Ranch School, located on the Pa- 
jaritq Plateau on the east slope of the Jemez Moun- 
tains’ in north-central New Mexico (Fig. 6) was 
isolated and offered 54 buildings, as well as ade- 
quate, cleared land on which to construct new 
facilities (Fig. 7). About 1460 hectares (3600 acres) 
of school land and other private holdings were 
purchased by the War Department through direct 
negotiation or after condemnation. Nearly 18 600 
additional hectares (46 000 acres) were acquired by 
permit prom other government agencies. 

A construction contract for laboratory buildings 
and temporary housing was let in December 1942. In 
January 1943, the University of California was selec- 
ted td: operate the new Laboratory, and a formal 
non&fit contract was soon drawn with the 
Manhiattan Engineer District. By early spring, large 
pieces, of borrowed equipment were being installed 
and scientists were arriving. At first, technical 
facilities were constructed mainly on -16 hectares 
(40 acres) near the Ranch School--around Ashley 

Pond and along the south side of Trinity Drive-and 
this area was then known as the Main Technical 
Area. By mid-1945, when the first nuclear weapons 
were detonated, the layout of the Main Technical 
Area was essentially as shown in Fig. 8 (back pocket 
of this report). 

The Technical Area buildings were constructed 
hurriedly to avoid delaying the scientific and 
engineering efforts; work sometimes started before 
plans were completed. The original technical 
buildings wera of a military mobilization type with 
exteriors of drop siding or asbestos cement shingles, 
pitched roofs covered with asphalt shingles, and in- 
teriors of gypsum-board sheathing (Fig. 9). Some 
exteriors were of triple-seal gypsum-board siding 
nailed to the studs, and the interiors bad a single 
layer of the siding. Most, buildings had automatic 
sprinkler systems; some bad complete air- 
conditioning systems and were dustproof.. Sanitary 
wastes went t,o septic tanks placed around the 
perimeter of the Technical Area. Industrial waste 
lines, known as acid sewers, served buildings in 
which laboratory or process chemistry and 
radiochemistry wastes were produced. Ultimately, 
all the indust,rial waste flowed into a main acid 
sewer that extended north to a discharge point in 
Pueblo Canyon (Fig. 10). (The discharge area was 
first decontaminated in the 1960s and currently is 
being resurveyed as a separate project.) 

Between March 1943 and the end of July 1945, 
much of the theoretical, experimental, and produc- 
tion work involving radioactive materials essential 
to the development of the first, atomic bombs took 
place in the Technical Area buildings. During the 
next several years, much of the work involved im- 
provement and evaluation of nuclear explosives, in- 
cluding construction of devices for field tests. 

In early 1947, the Laboratory became known as 
the Los Alamos Scientific Laboratory, to be 
operated by the University of California for t,hk 
newly created AEC. After 1949, as the Laboratory 
expanded. technical activities were gradually 
relocated to the south, across Los Alamos Canyon, 
where major new facilities were consolidated and 
research areas became separate from the residential 
and community areas. During this expansion, the 
Main Technical Area became known as Technical 
Area-l (TA-1). 
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Fig 8. 
~Fi.we is in back pocket of this report. 1 

Fig. 9. 
Part of TA-1 (mostly south of Ashley Pond), 



Fig. 10. 
TA-1 acid mste lines and extension to Pueblo Canyon discharge point (upper center) 

! of the new Laboratory construction in 
-.i950 and 1951, the thermonuclear, or fusion, weapon 
~‘,was ,‘being 
:’ Labbrat,ory 

developed. Throughout the 1950s the 
devoted 

‘. a falnily 
most of its efforts to developing 

of fission weapons ranging from artillery 
she& to large strategic weapons. Many prototype 

‘de&es were tested at the Nevada Test Site, and 
debiis and samples were returned to Los Alamos for 

the new Laboratory construction in 
e thermonuclear, or fusion, weapon 
oped. Throughout the 1950s the 

most of its efforts to developing 
sion weapons ranging from artillery 

egic weapons. Many prototype 
at the Nevada Test Site, and 

les were returned to Los Alamos for 

processed, in which accidental contamination was 
known to have occurred, and which were connected 
to the industrial waste collection lines are listed in 
Table I according to the four materials likely to have 
contributed to contamination: uranium, plutonium, 
fission products, and radium. (Appendix A contains 
brief historical descriptions of structure contamina- 
tion, as developed from records and from conversa- 
tions with TA-1 personnel.) radibchemical analysis. 

of all these activities were carried out in 
facilities, and some continued there until 

1965, when the last buildings were demolished. 
The+ tasks resulted in varying degrees of radioac- 

to the equipment, buildings, 
wast) collection systems, and land at.TA-1. The 
TA-1 buildings in which radioactive materials were 

in 

I, 

Radioactive materials were used in other 
buildings, but records show that they were sealed 
sources or in forms such as foils that would not be 
expected to result in contamination. Some of these 
buildings are identified in Appendix B, along with a 
list of TA-1 structures by number, date of removal 
(or other disposition), and notes about radioactive 
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TABLE I 

i.4UILDINGS AT T&I THAT HOUSED OPERATIOSS 
IhVOLVING RADIOACTIVE CONTA)IISATION POTESNAL 

Enriched urnnium 

Uranium 

Americium. CUli”rn 

Thorium 

Pl”CO”i”rn, “ln”i”m 

Thorium 



mown to have heen used there or that 
antioned in surveys conducted at the time of 

al TA.1 demolition and disposal. 
, more permanent facilities became 
research work was moved out of, TA-1. 

cated, the old structures were surveyed by 
physics personnel, decontaminated as 

and removed ore demolished. Uncon- 
terials were salvaged. Highly con- 

d materials were removed to solid radioac- 
e disposal sites on AEC-controlled land. 

ith low levels of contamination were dis- 
arious ways, including burial at the site. 

two major periods of demolition and 
on at TA-1. First, the eastern portion 
razed (Fig. 11) between 1953 and late 

-&; I,:,~, This included all of the technical area east of a 
‘:$; fLnce line running approximately north-south -30 
:% .::;J 2 (-100 ft) west of H Building (Fig. 8). Second,,the 
,::,,i;,,, &aining western portion and most of the remain- 
:; ,i ,r ‘, <, .i’:_.~, 

,,+ 
i:g acid-sewer lines extending north from TA-1 were 
rfmoved during 1964 and 1965.. (See Appendix B for 

,,’ dates of structure removal.) A memorandum sum- 
,~’ Garizing a records search ‘completed in 1973 in- 
.’ d,jcates that in the decontamination and demolition 

of buildings the superstructures were removed first.’ 
I/I some cases, the concrete slab or foundation walls 
vrkre then removed; in other cases, depending on 
ljcation and the lack of significant contamination, 

,, the large concrete slabs and foundations were left in 
pJace. In the final stages, acid-sewer lines a&any 
&taminated sanitary-sewage lines were removed. 

:‘, II 
According to Ref. 1, all activity detectable with 

pytahle alpha or beta-gamma survey instruments 
was removed from the eastern area. This led to the 
cblnclusion stated in a 1959 clearance letter that “to 
the best, of our knowledge, no radioactive con- 
timination remains in TA-1 north or south of 
T+ity, east of the north-south exclusion fence...“z 
That statement must he tempered by the knowledge 
tpt the survey instruments then in use had detec- 
tp limits significantly higher, than levels at- 
t:butahle to natural background. The beta-gamma 
sy*vey instruments were GM-tube devices that 
could detect -1 nCi/cn? under ideal conditions; the 
aj,pha survey instruments were Pewee proportional 
taunters that could detect -16 dis/min/cn? under 
i$+al conditions. 

j 
i 

I 

Some historical information also exists regarding 
the decontamination and demolition of the main 
facility (D Building) in which plutonium chemistry 
and processing were performed. Because of the con- 
cern over potential plutonium hazards, D Building 
was subjected to a carefully planned, 9.month 
decontamination effort that constituted the most 
elaborate cleanup undertaken at TA-1. We sum- 
marize these efforts here to indicate the care and the 
techniques employed to remove a seriously con- 
taminated building and to indicate what con- 
tamination was known to remain. 

Contaminated equipment, such as gloveboxes, 
hoods, and laboratory benches, was removed first 
and either decontaminated for use elsewhere or 
sealed and buried at the controlled solid radioactive 
waste site. Uncontaminated portions of the building 
were torn down first, followed by the roof and frame 
walls of the contaminated portions. A section of the 
roof or wall was cut with an air-driven saw. Paint 
was sprayed on the section to immobilize any sur- 
face alpha contamination, and a water spray con- 
t,rolled any dust stirred up while the section was be- 
ing cut and lifted away by crane to a flatbed truck. 
The debris on the truck was covered with a layer of 
cheesecloth and spray-painted again (Fig. 12). 
Finally, tarpaulins were tied over the load for the 
journey to the specially prepared solid radioactive 
waste disposal pit. Smaller debris and the rubble 
from demolition of concrete floors and foundations 
were transported in dump trucks. All trucks carry- 
ing contaminated material were escorted to the dis- 
posal site by health physics personnel with monitor- 
ing equipment. Each truck was washed down before 
returning for its next load. 

Throughout the operation workers wore full 
protective clothing and respirator masks. Supplied- 
air suits were worn for work in one particularly con- 
taminated area. 

Throughout the operation the air was sampled in 
the vicinity of the demolition and in residential 
areas as far as 2.4 km (1.5 miles) away. No signifi- 
cant contamination was attributable to the opera- 
tion (averages for the period were <l dis/min/m’ of 
gross-alpha activity). 

After the site had been cleaned of all rubble and 
debris, eight surface soil samples and eight suhsur- 
face soil samples were analyzed for plutonium. The 
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Fig. 12. 
Spray-painting being used to fix contamination on portions of D Building before their 
remoual to the waste disposal area. 

_-.-.- 
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quantities or were so widely dispersed that, ~5, 
would in no way constitute a health hazard. :+j 
recommendation and reasoning were extended t&i; 
elude the ultimate cleanup of the western portion; 
TA-1. 

The western portion was cleaned by Decemb&: 
1965 (Ref. l), by procedures similar to those used; 
the eastern portion, although cement slabs’afi 
foundations were handled somewhat differenti 
Slabs or foundations of structures thought to be ii; 
contaminated were monitored and left in pi& 
Concrete from structures with actual or potent; 
contamination were monitored with alpha surv1 
meters. If the levels were >2500 c/min, the materi 
was taken to the solid radioactive waste dispo$ 
area. This 25CGc/min level corresponds to 21 
dislminfcm’, a lower limit of detection that appli, 

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,s-’ 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 

Fig. 13. 
D-Building outline, indicating 1954 soil-sampling results. 
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y alpha contamination spread 
s surface. Any departure from 

deal conditions will raise the detection level 

1 with ~569 chin of surface 
was bulldozed or was trucked 
rossed by Bailey Bridge (Fig. 

ut into this drainage area was 
“contaminated; any contamination 

ther normal or slightly enriched 

emolition and cleanup of the western 
1, the AEC took additional steps to 

f government housing began 
w County Municipal Building was 

rt of the former TA-1 area 
y Pond, and in mid-1967 it was 

OS County along with other 
buildings, and the utility 

in 1966 and by 1974 that land 

stations, fast-food outlets, 
ce buildings (Figs. 14 and 
s of the former TA-1 area, 

ip, were being considered 
iums. and a new motel. 

ew survey efforts began at this time. 

URVEY, EXPLORATION, AND DECON- 
INATION: METHODS AND APPROACH 

“. 3 ::.:?,A ,<~;,A Y’; P**#” !$ “,,, I, Igcreased official and public concern over low- 
,I’, r;“,~%~$evel radioactive contamination-including vir- : “:y,.::; _‘:: 3 ‘?.‘5:‘tuaily any levels higher than those from naturally ‘T,‘: ,,>$;,f,;.*. 
;:.y ~~~$~~~~,ire$ent radioactivity or worldwide fallout from 
‘,‘$ $$$&uclear weapons testing-led the AEC in late 1971 
‘.. ,&i’. +to bequest record searches and environmental 

,,~::. .+; ;;:;J L:. iad&activity surveys of certain lands formerly used 
‘:I.~ f:,‘<.iy;, 

‘““~~~” for &associated with nuclear research.‘,’ The lands A,:: “A-;, I 
:!i ri:~;~~:in tl!e Los Alamos area included some being con- ,,,;. ;>.;, :.;. 
‘c “!~~:+;~side!ed for disposal as excess and some, such as TA- 
.:. +‘?,~ 1, already removed from Federal control. These sur- 
,.I I-;;; _:.I: 

;i &?z::. ~~~&ere carried out by personnel in LASL’s Health 
.,” ,; .;ZJ&D ~VISIO~. In early 1974, after completion of other, 
‘: $I’:‘<“:-*‘, high& priority surveys and preliminary record 
:~ # cL_:~ _ 8 - :*‘- -:.Sear{hes relating to TA-1, field sampling and 

A. Environmental Radioactivity Survey, 1974 

The 1974 survey was undertaken to provide up-to- 
date information on any radioactivity in excess of 
background (from natural or fallout radioactivity) 
on the remaining undeveloped lands once occupied 
by TA-1. 

Fifty-five survey points were established 
throughout the undeveloped portion of the TA-1 
area. Twenty-six of these points were at the inter- 
sections of a reference grid having -76-m intervals. 
The other 29 points were in areas considered to have 
a high contamination potential. These points in- 
cluded locations within or adjacent to the outlines of 
former buildings, as well as locations in channels 
receiving major portions of runoff from the area 
(details in Sec. IRA and Appendix D). Seven ad- 
ditional survey points were established at locations 
in north-central New Mexico, 30 to 80 km from Los 
Alamos, to provide background reference informa- 
tion From March through July 1974, x- and 
gamma-radiation measurements were made at each 
survey point, and environmental samples were 
collected. 

Field measurements of x and gamma radiation 
were made with a portable count-rate meter, a high- 
pressure ionization chamber, and a special detec- 
tor/multichannel analyzer system. The portable 
count-rate meter and the high-pressure ionizat,ion 
chamber could measure gross-gamma activity down 
to natural background levels. The special detector 
(FIDLER), coupled to a field-portable six-channel 
analyzer, could detect the low-energy x rays 
associated with the radioactive decay of plutonium 
and americium. (Appendix D gives instrumentation 
details.) 

Gross-gamma measurements at the TA-1 survey 
locations were within the range measured at the 
background reference locations, except for three 
points in drainage channels where topography alone 
was considered responsible for the slightly higher 
readings (Appendix E has all data). The low-energy 
radiation measurements gave no indication of 
plutonium or americium above the detection limits 
of the instrument. Under ideal laboratory conditions 
the instrument was calibrated to detect, 0.1 &i/n? 
of z5ePu and 0.05 &i/n? of *“Am uniformly dis- 
tributed on a flat surface. The field limits of detec- 
tion would be higher by an unknown factor because 
of shielding effects for any contamination below the 
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Fig. 14. 



Fig. 15. 
Current land use at TA-1, 



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 
60x1~1 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 
23ePu), uranium (total), c&urn (‘s’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 wan 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. 
LA 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 V~U~S WE also 
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found in samples from the drainage c 
of Sigma Building, into which u 
contaminated rubble had been placed 
demolition of buildings in the western part 
(Sec. LB). The samples exhibiting signib 
above-background ‘Ts or gross-gamma *;i 
came from points near the alignment of t 
sewer line serving Building J-2, where large 
tithes of fission products were handled, 

The data from this survey were neither s 
nor indicative of any health or safety probl 
types, levels, and locations of contamina 
consistent with expectations based on his 
formation. Even the maximum values of 
(100 to 200 pCi/g) were not considered h 
or widespread enough to raise the questi 
or safety hazards. 

Nevertheless, the likely source of the 
contamination was investigated. It w 

found -1.3 m below 
south of the property line. Radiochemical 
of a sample from this pocket showed a 
concentration of 125 000 pCi/g of 
ford plutonium. (Additional details 
III.B.l.) During a postexcavation 
fragment contaminated to levels 
portable alpha survey 

ground surface nearby. 
These unexpected findings brought into question (4 

t,he significance of the 1974 survey results. Whereas ::% 
the survey had not indicated any major amounts or ,$ 
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TABLE II 

SUMMARY OF SURFACE SAMPLING RESULTS FROM 1974 SURVEY 

Contaminant Units 
No. of 

Samples Range 

All TA-1 Locations 

Gross alpha PCi/P 51 1.1 to 23.9 
~~OPU pCi/g 55 0.11 to 224 
Uranium PdP ( 45 1.6 to 55 

*“Am pCi/g 20 -0.12 to 2.4 
rss& &i/g 13 0.8 to 5.2 
‘YJS PCVP 51 0.26 to 12.5 
Beryllium !Jdg 6 0.86to 2.9 

Northern New Mexico Reference Locations 

Gross alpha 
aaOPU 
Uranium 

PCi/P 
pCi/g 
PPk 

I 1.6 to4.0 
I 0.010 to 0.034 
I 1.4 to2.9 

“‘Am pCi/g 7 -0.47 to 0.11 
1’“& pCi/g 7 1.6 to3.9 
“‘CS PCilg 7 1.2 to2.5 
Beryllium Ptk I 0.58 to 1.2 

concentrations of contamination, there was 
evidence that the relatively large spacing bet- 
samples, the shallowness of samples, or the in- 
y of instruments to detect subsurface con- 
l&ion resulted in failure to identify other, 
significant contamination in the TA-1 area. 
!, suspicions were heightened by the discovery 
I contaminated pipe fragment on private land 
he discrepancy in records about the construc- 
.nd contents of the septic tank. A more inten- 
ampling, survey, and exploratory program was 
sary to achieve the desired level of confidence 
the presence or absence of contamination. 

ltensive Exploration and Investigation, 
1976 

intensive exploratory effort was initiated after 
iscoveries of contamination near the laundry 

Median 

2.6 
0.25 
6.2 

0.07 
2.1 
0.89 
1.2 

2.6 
0.025 
1.7 

0.01 
2.3 
1.1 
1.0 

Average 

3.6 
a.1 
8.7 

0.33 
2.1 
1.4 
1.5 

2.6 
0.024 
2.0 

-0.06 
2.3 
1.8 
0.96 

(Building D-2). The investigation was meant to 
provide the best practicable assurance that all 
significant contamination would be ident,ified. Also, 
any contamination found was to be removed to the 
lowest practicable level. 

ERDA has the authority to decontaminate any 
sites or facilities in order to protect health and to 
minimize danger to life or property where the con- 
tamination is a result of ac,tivity authorized by the 
Atomic Energy Act of 1954, as amended. The Ad- 
ministrator (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., 

The problem and the plan were explained at a 
public meeting on September 5, 1975, and property 
owners gave permission to conduct the work. The in- 
vestigative efforts included: 
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Fig. 16. 
Location and concentration of 238Pu (21 pCi/g) and total uranium (25 pglg) in TA-1 soil 
(1974 Environmental Radioactiuity Suruey). 



jrtensive survey made with portable instru- 
identify any major near-surface con- 
or any major contamination of debris 

program to obtain additional sur- 
e samples, and drill-cutting sam. 
is on areas suspected of being con- 
luding adequate random samples. 
aching to obtain information on 
ns, especially where there might 

septic tanks and the 

reports, and other 
g personal memories 
that might turn up 

ere directed toward 
ose area9 already known to 

he area around the 
the areas around 
rations had been 

d out at the same 
ble personnel; in- 

any cases, ex- 
and decontamination tasks were in- 

because cleanup of one con- 
area would often lead to the discovery of 

contamination. Details of 
findings and the decontamination 

by area in Sec. III. h over- 
as well as the scope of 

in this section (KB). 
and extent of the 

given in Sec. 1I.C. 

tion on debris, detection of contamination in ex- 
ploratory trenches. and guiding excavation opera- 
tions in contaminated areas. 

Two special field versions of a phoswich detector 
were constructed to better detect the low-energy x 
and gamma radiation associated with the radioac- 
tive decay of plutonium, uranium, and americium 
(the instruments are described in Appendix F). The 
phoswich detector was also more sensitive in 
detecting 13’Cs than were conventional survey in- 
struments. The two phoswich detectors were not 
available until after the intensive exploration and 
decontamination operations were under way. Their 
first use’was to guide excavation and decontamina- 
tion operations; later, they were used to resurvey the 
land areas already surveyed with conventional por- 
table equipment. The phoswich was also used to 
survey exploratory excavations. 

2. Soil Sampling and Analysis. Exploratory 
surface and subsurface soil samples were collected 
in four ways: (1) surface samples were scooped from 
the top few centimeters of a -100~cm2 area; (2) core 
samples were collected by driving a 2.5~cm-diam 
plastic pipe as far as 40 cm into the ground-the 
depth depending on soil texture; (3) cuttings from 
10.cm-diam holes drilled by a truck-mounted auger- 
drill rig (Fig. 17) were collected at 60. to 150.cm in- 
tervals at depths ranging to -1O~m; and (4) grab 
samples were scooped from the sides or bottoms of 
exploratory trenches or pits at intervals chosen BC- 
cording to the expectations for potential contamina- 
tion and indications from portable survey instru- 
ments (Appendix F). 

All soil samples were given a rapid gross-alpha 
analysis by a zinc-sulfide (ZnS) detector system 
that had an operational detection limit of -20 pCi/g 
above natural alpha background (Appendix F). Two 
such detector systems were located in a field 
laboratory trailer parked at the site during most of 
the field work. Also available in the trailer were a 
FIDLER and a shielded phoswich d&ctor, both 
connected to a multichannel analyzer to permit 
qualitative identification of isotopes. LASL 
analytical laboratories performed radiochemical, 
mass spectrographic, elemental, or instrumental 
analyses on selected samples to make a detailed 
isotopic evaluation, confirm the type and level of 
contamination, or identify unknown contamination, 
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Fig. 17. 
Truck-mounted, auger-drill rig. 

as appropriate. (The most frequently used 
radiochemical methods are described in Appendix 
D.) 

3. Scope of Exploration. The exploratory sur- 
veying and the sampling went on from September 
1975 through August 1976. At first, efforts involved 
thorough exploration of areas suspected of con- 
tamination on the basis of historical information or 
as a result of the 1974 survey. This exploration in- 
cluded instrumental surveys of any remaining 
debris, foundations, or slabs and the ground area 
around a suspected structure. In some cases, 
trenches were dug to check on the presence of any 
contaminated waste lines, and exploratory excava- 
tions were made to locate the remaining septic 
tanks. Any such excavations were monitored with 
the survey instruments. Surface soil and.grab sam- 
ples from the trenches or excavations then under- 
went gross-alpha analysis. If the field-instrument 
surveys indicated any contamination, extra samples 
were often collected. If the initial samples indicated 
a level of contamination that might require removal, 
additional samples were often taken in an attempt 
to define the extent of required excavation. 
Sometimes samples were submitted for 
radiochemical analysis before a decision was made 
about supplementary samples. 
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tion was guided initially by survey instrunient$$$ 
ter contamination had been removed to levels b,l$;$ 
the field instruments’ detection capabilitie$$$$J 

‘, : ‘-q.” quired additional sampling often disclosed po,ct2i,;G 
of the area needing additional cleanup or ad$,$ii~~ 
areas with contamination not detectable by.,i;t@ 
portable instruments. Details of such explorate$;& 
findings and iterative efforts are described I&~)$@‘?$ 
area. ; t<, .” ,px 

,:~~;gg~ 
In addition to the investigations of specific &a!;@ 

exploratory surveying and sampling were Con&t&&; 
,d ;... &4. throughout the TA-1 area to provide a closer ~na&~~&$ 

of data than was available from the 55.point, +)74!~$ 
~ . &.* survey. This exploration was conducted concurrent:~,-.:~ $ ,sp&,, 

ly with decontamination work as time permitte,&& 
In some cases; extra samples were taken to fill in h+& 
formation between areas already intensively se&!+?@ ~.j a: i 
pled or to check on possible spread of contaminati$;~l 
by water or sediment transport. Exploration of,&‘&:. 
TA-1 area included taking samples from the surfsce;~~@ 1 
as well as at depth, by means of cuttings fro&+ Iv;,L 

shallow (as deep as 
‘:+;a<$ 

-1 m) auger holes. Anothei::*<~ .‘_ I *.* 
phase of this exploration was the phoswich resurvey+?:$ ,tj 

.lll, ;p 
of the entire undeveloped portion of the TA-1 area&$! 
including areas previously surveyed with convew$& 
tional instruments. A number of spots of previouslyi$Q 
undetected contamination were’ identified. 

‘:g. 
,:c$ 

~‘:,,;,f:& 
,,‘@$z 
L@‘< 

ded on the type of contaminant, its concentration,$$! 
areal extent, and depth, and on the topographic;;?%; 
situation. The timing of efforts depended upon the :Z: 
availability of adequate details about the 
tamination, the availability of manpower 
equipment, the need for periodic review to 
mine whether decontamination had reached 
ticable limits, and the pressures exerted by 
property owners who wanted to build on 
Day-to-day field work was supervised 
Division and Engineering Department 
Heavy equipment, trucks, laborers, 
equipment operators were supplied by Zia Co., 
ERDA’s Los Alamos support-services contractor. 



cqntamination Methods. Essent,ially all 
mation work involved the removal of soil 

soft, volcanic rock making up much of the 
n the Los Alamos area. Some debris, in- 
es, clay-tile sewer lines, septic tanks, 
d various building materials, was also 
t its volume was insignificant in com- 
hat of the soil and rock. All con- 
terial was taken to the controlled solid 
aste disposal area, which accom- 
routine contaminated wastes from 

lated spots of contamination or spots 
ions were carefully hand- 
gs to minimize the spread of 

areas having a potential for 
tion, such as lines found in 

trenches for contaminated 
nks found in place, as well 

as deep excavations and 
, the buckets of material 
rmine progress. Con- 
y backhoe was loaded 

monitored to identify any uncovered. high con- 
tamination levels that would require hand- 
excavation (Fig. ‘20). The broken material then was 
pushed by bulldozer into a stockpile, from which it 
was loaded into dump trucks by a front-end loader 
(Figs. 21.23). Throughout all excavation and 
loading operations that might result in suspended 
dust, water sprays were used extensively to wet the 
exposed earth and preclude airborne contamination. 

Dump trucks hauled contaminated or potentially 
contaminated material to the Laboratory’s solid 
radioactive waste disposal site -12.5 km away. The 
truck-beds were lined with plastic sheets to prevent 
loss of material in transit. For material from 
uranium-contaminated areas, only the tailgate was 
lined; for material from plutonium-contaminated 
areas, the entire truck bed was lined with plastic 
sheeting large enough to fold over the load. All 
truckloads were covered with canvas tarpaulins 
which were tied to prevent the dirt from blowing. As 
a loaded truck left the work area, the tires and the 
ledges on the truck-bed were phoswich-monitored to 
assure that contamination was not tracked out (Fig. 
24). A load ticket carried by each driver gave the 
nature of the load’s contamination to ensure proper 
disposition at the disposal site. A health physics 
monitor in a second vehicle having radio com- 
munication with the truck driver escorted to the dis- 
posal site any truck known to be carrying ap- 
preciably contaminated material. 

I:;:,’ 2” :,: 
I.:.“-,‘..;. 4.,c:. 

Fig. 18. 
Encauation of TA-I land by backhoe. Soil is loaded directly into a dump truck 
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Fig. 19. 
Crawler tractor with bulldozer blade on front and ripper blades at rear. 

2. Extent of Required Decontamination. The 
basic premise of the decontamination operations 
was that all contamination found was to he removed 
to the lowest practicable levels. The rationale, 
together wlt,h certain elements of radiation protec- 
tion philosophy, is discussed in Sec. IV, but the 
operational steps taken to implement the as-low-as- 
practicable philosophy are described here. 

Decontamination operations proceeded by ap- 
propriate methods until contamination was no 
longer detectable by portable instruments (the field 
phoswich had the best sensitivity). Often the ex- 
cavation would be iterative because removal of con- 
taminated soil would expose additional contamina- 
tion. Surface samples were collected at about 3. to 
6-m intervals on a grid pattern and the ZnS detector 
system analyzed them for gross-alpha activity. If 
measurable activity remained (the ZnS detector 
limit was -20 pCi/g above natural alpha 
background), material was removed by additional 
excavation until no further contamination could be 
identified by field methods or until a decision was 
made that residual contamination was as low as 
practicable. 

Among the factors involved in determining com- 
plete decontamination are: 

l The particular ‘contaminant involved, 
. The location of the contaminant, 
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. The 
tivity in 

. The 
terms of 

abilit,y to detect different types o abilit,y to detect different 
field situations, and field situations, and 
cost of further efforts to reduce cost of further efforts to 

‘time, money, or physical hazards ‘time, money, or physical t 

In practice, the Health Division personnel over-;::, 
seeing the field operation used professional jud~,;~~:$ 
ment in directing the day-to-day operations. LA%?! 
personnel regularly presented data and recommen;:. 
dations on decontamination progress to ti&$ 
Operational Safety personnel of ERDA’s Albuqu$$~ 
que Operations Office (ALO), and AL0 person&i$ 
made the final decisions about whether decon,::? 
tamination to levels as low as practicable had been,’ 
achieved. These decisions were usually made a( il 

i,,); 
meetings held in Los Alamos in conjunction with on:&:;, 
site inspections by AL0 personnel. Table III list@ 
these meetings. indicating the areas being COII’~.~ 
sidered and the personnel representing LASL as”. 
well as ERDA’s AL0 and Los Alamos Area Offi@+ 
(LAAO). ;,. 

3. Related Support Operations 

.a. Health Physics Protection. Throughout all 
decontamination operations, workers were 
monitored to ensure against unnecessary exposure. 



All personnel who did removal work wore anticon- 
tamination clothing-coveralls, gloves, footwear, 
and head coverings. 

All workers also wore personnel do&meters (film 
badges). Specific personnel exposures cannot be at- 
tributed to TA-1 because workers were not there ex- 
clusively; however, 10 months of film-badge 
readings on the 50 people most active in the project 
showed a maximum exposure of 0.14 rem (of 500 
badges analyzed, 20 had positive readings). 

Air was sampled throughout the workday in the 
immediate vicinity of decontamination operations, 
and the air filters were analyzed daily. Of 242 air 
samples, 33 had positive, long-lived, gross-alpha ac- 
tivity. The maximum concentration in any one filter 
was 3.6 x 1O-‘9, found after a 6-h work period near 
the drain trench of Building D-2. 

Daily nose swipes were taken from workers in con- 
taminated areas, but no activity was found in any of 
1705 swipes. All workers who might be exposed to 
plutonium were given urinalyses; 20 urinalyses out- 
side the routine urinalysis prbgram were performed 
for TA-1 workers. No urinalysis indicated exposure. 

In summary, no worker received any significant 
exposure as a result of the TA-1 decontamination 
project. 

b. Environmental Monitoring. Continuous air- 
sampling stations were established at three com- 
mercial establishments close to the major 
plutonium decontamination operations. Gross- 
alpha and -beta measurements were made on the 
samples, as were radiochemical analyses for 
plutonium. The gross-alpha and -beta measure- 
ments did not differ significantly from those taken 
from the environmental air-sampling network. In 
several instances, plutonium values were somewhat 
higher than air-sampling network values for that 
time of year. The maximum value of 463 x lo-” 
$Sxn3 (0.8% of the Radioactivity Concentration 
Guide (RCG) for the individual in an uncontrolled 
area) for a 2.wk period approximates the maximum 
(for a 6-wk period) measured by the air-sampling 
network during 1973 through 1975. (Appendix G 
contains details of the measurements.) 

c. Protective Fencing. Temporary fences were 
constructed to protect the public from areas with a 

,/r 

,,:a 

,, 
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Fig. 22. 
Front-end loader scooping up soil from a stockpile. Note method of water-spraying. 

lotential for significant contamination or where ex- 
:avations were deep. Permanent, chain-link fenc- 
ng, 1200 m long and 2.4 m high, erected along the 

property line between ERDA land (to the south) and 
private land (to the north) still separates the public 
from ~areas where contamination related to TA-1 
may remain. 

d. R&oration of Excauated Areae. Areas ex- 
cavated for decontamination purposes were restored 
as soon as decontamination was deemed complete, 
Clean fill and soil were hauled from new construc- 
tion sites, placed in the excavations, and compac- 
ted, and the surface was worked to approximate the 
Driginal contours. The areas were drilled with fer- 
tilizer and five species of native grasses and were 
stabilized with straw and an asphalt emulsion to aid 
germination. In one ERDA location south of the Los 
Alamos Inn parking lot, a retaining wall of boulders 
has built to stabilize the new fill. To prevent erosion 
>f the new till by runoff from the lot, an asphalt 
drainage channel was constructed from the west 
\ide of the parking lot toward the south onto ERDA 
xoperty. 

4. Level of Effort. The intensive explorat 
forts and the decontamination operations at TA-1 
lasted -1 yr end -15 000 ms of contaminated and 
potentially contaminated material were removed to 
LASL’s solid radioactive waste disposal site. About 
8000 soil samples were analyzed for gross-alpha ac- 
tivit,y, and several hundred of those underwent ad- 
ditional analyses. Table IV gives the amount of soil 
removed each month from each of the excavation 
Bless. 

The extensive decontamination operations began 
in mid-October 1975, after -1 month of exploratory 
effort. Until late February 1976, work proceeded in 
the vicinity of Buildings D and D-2, Warehouse 19, 
Building TU, SigmaBuilding, and Septic Tanks 138 
and 140. During this time, about 14 LASL staff and 
technicians and 24 support-contractor personnel 
(supervisors, laborers, heavy-equipment operators, 
and truck drivers) were involved full-time. By the 
end of February 1976, budgetary limitations forced 
temporary curtailment of support-contractor help. 

During March and April, report writing started, 
exploratory sampling continued, and the entire area 
was surveyed by phoswich detector. About eight 



Fig. 23. 
Soil being loaded into a dump truck from a front-end loader. Note method ofwatersprayii 
For most of the operation, plastic sheeting used in the dump trucks ruas twice the width 
the plastic shown here. 

le LASL staff and technicians were involved. 
a 3-wk period a small support-contractor 

uild the permanent fence along the property 

ay, additional funding permitted resumption 
a decontamination operations requiring the 
t contractor. Work was undertaken in the 
the north and west of D Building, along the 

?astern portion of the former industrial waste 
:ation, and in some parts of the western por- 
n the vicinity of the general warehouses, 
Building, and several small, isolated loca- 
These operations and all remaining ex- 
fry work were finished in early August 1976; 
?-restoration was finished by mid-August. 
:n May and August, about 9 LASL staff and 
:ians and 11 support-contractor personnel 
: full-time on the operation. 
es V-VIII summarize the equipment, time, 
anpower charged to the TA-1 decontamina- 

w. 
of 

tion project; costs are summarized in Table IX. 
Funding came from a special ERDA allocation and 
from LASL technical-program assessment via 
charges to a Laboratory-wide overhead account. 

III. RESULTS OF EXPLORATORY AND 
DECONTAMINATION OPERATIONS 

A. General TA-1 Area 

Information on the condition of the general TA-1 
area came from three main sources: (1) the Fall 1975 
survey of TA-1 made with conventional radiation 
monitoring instruments and the concurrent 
monitoring of debris being removed from the area; 
(2) a combination of sampling results from 1974 and 
the field operations of .1975 and 1976; and (3) the 
phoswich survey conducted in March and April 
1976. 
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pod area. 

1. Survey and Debris Cleanup. At the start of 
field operations in September 19’75, a survey of TA-1 
was conducted with conventional, portable, 
radiation-detection instruments in conjunction with 
a cleanup of small surface debris. It was more hf. 
ficient to remove all small debris than to survey 
each piece. Debris, such as pipe shards and random 
other pieces, were surveyed with alpha air- 
ionization and GM beta-gamma survey instruments 
(see Appendix F). 

Large objects, such as pieces of concrete, too 
heavy for two men to lift safely into a truck, were 
monitored with alpha and beta-gamma survey in- 
struments. All such large objects were free of detec- 
table contamination and were sprayed with green 
paint to so identify them. Of the 50 metric tons of 
material taken to the radioactive waste dump, an 
estimated 50 kg had contamination levels detec- 
table by portable survey instrtiments. The bulk of 
the contaminated material was uranium- 
contaminated soil, although the highest activity was 

associated with pipe shards. The highest act 
found in this survey came from uranium conta 
tion on pipe shards found just below the grow 
face in the area of Sigma Building. These shardsi 
(Fig. 25) showed an activity of 100 to 200 mR/h% 
(open-window) on a GM survey meter and >lO @XII 
c/min on an alpha survey meter. 

During this survey and cleanup, areas with ab 
background radiation were discovered. Som 
eluding locations near the former HT and 
Buildings, were areas that ultimately require 
decpntamination. 

2. General-Area Sampling. Three categories 
sampling results are discussed in this section: 
surface and shallow auger-hole samples taken 
augment the 1974 survey; (2) randomly chose 
deep, auger-hole samples; and (3) surface and ,:: 
shallow auger-hole samples from water drainage .:: 
channels. All sample locations are given in Fig. 26 ,‘, 
(back pocket of this report). 



TABLE III 

MEETINGS AT WHICH AS-LOW-AS-PRA’XICABLE (ALAP) 
DECONTA>lIXATIOS WAS DETERMIXED 

Areas Designated ALAP 

HT: Warehouse 19 

Major portion of TU; 
Sigma .sreas 1 and 2; 
Delta 

Septic Tank 138 

Eastern iart of D-2; 
deep trench, D-2 

Five are-es in D and 
D-2 

Balance of II and D-2; 
Septic Tank 140 

Balance of TU 

Northwest ofD; ware- 
house area; part of 
H-Theta drainage 

Balance of J-2: acid 
sewer; acid.sewer 
trench from D toMH 
li4; H-Theta; Sigma 
area 3; acid-sewer 
trench from MH 174 to 
ULR65 

AL0 

i 
Personnel Present (by Affiliation) - 

LAAO 

Roeder. 
Miller 

CriS”lOll 

Paeder, 
Werkema 

Crismon 

LASL 

Jordan, Stephens. Myers. 
Ahlquist, Bayhurst 

Bayhurst, Stoker, Jordan, 
Smsle. Ahlquist 

Zia 

Thomas 

Roser, Paeder, 
Burke. Werkems. 
Miller 

Jordan 

Roeder, 
Miller 

Bra&l, 
Crismon 

Jordan, Redman, Ahlquist. 
Smale. Purtymun, 
Gunderson, Apt 

Roeder. 
Miller 

Clark. 
Chsmoff, 
Roeder 

Crismon, 
Valencia 

Braziel, 
Crisman. 
Granere. 
Warren 

Smale, Ahlquist, Stoker. 
Gunderson 

Bradshsw, Rrowne. Stephens, 
Jordnn. Sundberg, Healy, 
!d\-ers, Bayhurst. Garde. 
Stoker. Apt, Dummer. 
Ahlquist 

Roeder Crismon. Stoker. Johnson. Ahlquist, 
Braziel Jordan 

Miller, 
Roeder 

Bra&l. 
Crismon. 
Warren 

Jordan. Stoker. Ahlquist. 
SW&. Dummer 

Werkema. 
Roeder 

Crismon, 
Bra&-l 

,Jordsn. Healy. Smale. Garde, 
Trucki, Ahlquist. Hayhurst. 
Stoker 

plee to Augment the 1974 Survey. One ‘*‘Ra dust from a source storage pig. All seven com- 
seven surface-composite samples was posite samples showed <20 pCi/g gross-alpha ac- 

from around former Buildings K-l, M-l, tivity, and no decontamination was considered 
a-1, the Sheet Metal Shop, and the necessary. 
? area (Fig. 26). Three of the six areas had In the warehouse area, samples were taken from 

Annex in the warehouse area had contained 

nine shallow (<l-m-deep) auger holes. All samples 
showed <20 pCi/g of gross-alpha content, with the 
exception of sample WR-RD.6 which was collected 
south of Warehouse GR and which had 50 pCi/g of 
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LQcation’ 

Areas withPlutonium BLI 
Principal Contnminsnt 

Vicinity ofD and D-2 
Area northwest of D 
SepticTank 133 

Vicinity olH rind Theta 
Eastern portion ofncid 
Sewer 
Western portion of acid 
sewer 

Areas with Uranium a# 
Principal Contaminant 

Vicinity of HT 
Vicinity of Sigma 
Vicinity of\Vnrehouae 19 
Vicinity ofTU 
SepticTank 140 
General warehouse area 
hliscell;meous sputs 

TABLE IV 

MATERIAL REMOVED FROM MAJOR TA-I EXCAVATIONS 
(Approximate soil volunie removed (ma) by month) 

1976 1976 
Aw sept act NW DW Jail Feb ----- -_ Mar APT May JIUW July -----, 

21 1264 4132 2212 
1322 

6 

Industrial Waste Line 
Related Area9 

2 

27 
<l 54 
<l 300 

193 2454 

225 

294 

59 

163 
268 

364 21 
43 

AW Total -- 

1635 
1322 

6 

466 
1124 

145 441 

27 
37 150 

3w 
2815 

268 
335 

43 
14 9.P 



Equipment 

Backhoe 
Dump truck, large 
Dump truck, small 

Water truck 
Compressor 
Bulldozer 

Front-end loader 
Blade 
SCIap.3 

FZQll~~ 
Miscellaneous 

Sept 

28 

89 

3 
11 

12 - 

149 

TABLE V 

EQUIPMENT USE AT TA-I 

1975 

(In hours) 

Ott NW DeC --- 

87 84 26 
140 480 

201 710 439 

47 107 122 
43 21 50 
3 70 39 

47 160 164 
9 2 

2 

5 9 13.5 --- 

433 1310 1337.5 

Jan F& 

68 11 
517 386 
549.5 260 

117 63 
14 39 
83 74 

181 147 
22 
40 

11 85 
31 31 -- 

1571.5 1158 

MIXI 

4 

30 

APT - 

48 

11 

22 

JlUle 

39 

432 

136 

44 

62 

3 

34 716 118 

105 

724 

197 
6 

36 

96 

I - 

July Aug -- 

56 22 

381 88 

98 32 
1 

18 

61 13 

Total 

526 
1523 
3925.5 

933 
191 
367 
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TABLE VI 

EQUIPMENT USE FOR TA-I 
ASSOCIATED PROJECTS 

(In hours) 

Squipment 
New Waste 

Disposal Pits’ Fence 

Bulldozer 
Scraper 
Blade 
Welder 
Mixer 
Compressor 
Miscellaneous 

“Built at T-A-54. 

114 
156 

11 
30 
28 
13 

11 1 

gross alpha, probably associated with the uranium 
contamination near the Delta-Building area (see 
Sec. IILD.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 9H and zsaU 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 l-8 from 
the 1974 survey [Z and 1 pCi/g zssPu, respectively 
(see Appendix E)J, with 7 shallow auger holes 
drilled for exploratory purposes. Because these 
auger-hole samples all had <20 pa/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. 
III.C.l.) After consideration of the depths, levels, 

and types of contamination in the other aug&$@,, 
~-:,p.,~,, in Fig. 27, it was decided decontamination w<i;~sM13 

WXeSS**y 

@j$ 
c. Water-Drainage Area Samples. SU&+;~~~~, 

tamination could be removed and repositio&@ 
water in drainage channels at TA-1. For that rbas;<k‘i 
samples were taken from 68 locations in th<,&$:_ 
channels. Of 42 samples from the surface &$$&;s 
from shallow auger holes (51 m deep) drilled ‘$$‘$x~ 
channels, 7 locations (9 samples) with >20:&‘@ 
gross-alpha contamination were identified. ‘~.$:~,; 

Analytical radiochemistry results for or&?;&:3 
,.-.~; ..3p 

and plutonium in t,hese nine samples are showa&,:- :, .,,‘1 
Table X with the prefix “WD.” Samples WD-R$;<; 
were associated with tlie uranium contamin&a.r~ 
near the former Delta Building. Sample WD.Rd$$ 
from 25 m west of the Theta-Building area;‘.&,& 
sample WD-RS-13 from south of H Building had’iii:. 
tle or no plutonium or uranium contamination.~Ond:: 
the basis of analytic results from these three s$.m:+i 
pies and other samples from each hole having grosser 
alpha activity <20 pCi/g, the areas were jud&~,,~@# 
require no further decontamination. WD-RD.2 ~$a&~-+,~ 
pie results indicated elevated (above the $i%$! 
rounding area) concentrations of uranium. Thw$ed 
samples were taken from the drainage channel ndith>z:i 
of TU and the Paint Shop. Other area samples CL&$ ,I +:;&*.i 
as AS-l) did not have these elevated uranlum’c.tiY:,~ ,,,( ,:& 
centrations. Because the elevated concentratl?@q ,,,&:‘: 
seemed limited in extent and was still well with!a:& 
the range of natural uranium in soil (or rock), ,t@@ .~i:*<@$: 
area was judged to require no further decontaml~~:$@ 

However, the presence of ‘“BPu in samples from’x ~~4 Is$vq 
two loc&ions in the Bailey Bridge area (WD-RS1!i;&*d 
and -RD.23) led to two 
operations in that area, which 
drainage (see Sec. III.C.l). 
of sample WD-RD.10 (6.8 pCi/g 
tention on the south-central to 
former Sigma Building. Eight 
from this area indicated a 
tamination which was removed (see Sec. 

3. Phoswich S&vey. During late March $~~#$ 
early April 1976, when major decontaminatioa.%-‘$ ,:q ‘$ 
operations were curtailed, a phoswicb survey WY’?:: i .,* i ‘,.a) 
made of all undeveloped portions of the TA-I area,,.+ ‘4 

c - ._, .  - -  - . . - . .  J. 





MANPOWEH S”PPI,,E” BY LASL FOR TA-I SURVEY AND DECONTAMINATION 
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TABLE IX 

ERDA allocation 

LASL Program 
assessment 

Total 

FUNDING AND COST ALLOCATIONS FOR 
TA-1 PROJECT, 1975-76 

(In kilodollars) 

Cost Categories; 

Personnel Equipment Materials Overhead 

192 15 84 67 

240 16 14 81 

432 91 98 148 

Total 

“Cost breakdowns are approximate. 

TABLE X 

LABORATORY ANALYSIS RESULTS OF GENERAL-AREA SAMPLES 

418 

351 

769 

Sample Location Depth 23SPUB 

Identification (4 (PCW 

WR-RD.6 
RD-1 
RD-2 
RD-6 
RD-I 

RD.13 
WD-RS-13 
WD-RS-42 
WD-RD.2 
WD-RD.2 

WD-RD-10 
WD-RD.12 
WD-RD.12 
WD-RD.23 
WD-RD-25 

0 too.03 0.01 
0.61 to 1.2 0.06 
0 too.61 0.05 
0 too.61 0.007 
1.8 to2.4 0.01 

0 too.61 4.6 
Surface 0.01 
Surface 1.0 

0.30 to 0.61 0.19 
0.61 to 0.76 0.21 

0.30 to 0.61 6.8 
0 too.30 0.09 

0.46 0.003 
0.30 to 0.61 4.6 
0 too.30 0.33 

Total Laboratory Laboratory 
Uranium Gross Alpha Gross Beta 

Wg) (Pwd (Pwz) 

1.8 
3.7 
2.7 
1.4 

0.17 
2.3 4.6 
3.4 1.3 

58 51 
60 35 

3.7 
8.0 

35 
34 

2.9 10 5.7 
8.6 6.3 ~ 8.8 
2.5 4.4 3.3 

26 10 15 
2.2 4.6 4.0 
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Fig. 26. 
[Figure is in back pocket of this report.] 
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Fig. 27. 
Pmfiks of genemlarea auger holes; profiles depicted for all holes yielding at least one sample 
with >20 pCi/g gross-alpha nctiuity. 
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ing areas already decontaminated. The 
i”h was not available for field use until after 
;t survey and debris cleanup were completed, 
iad greater sensitivity than other portable in- 
,ts and was the obvious choice for e close 
Ito preclude omission of any seriously con- 
i&d locations. This survey was directed in the 
y~senior-level supervisory personnel. 
,‘result of this survey, 17 locations required 
c investigation. Soil samples from each 
t- location were analyzed for gross alpha. 
& from 12 of the locations had gross-alpha ac- 
>20 &i/g and ranging as high as 980 pCi/g. 
1. gamma-ray spect,ral analyses were used in 
:mpt at qualitative identification of the con- 
mts. (Analytic results from the 17 locations 
en in Sec. III.D.8, where the decontamination 
are also detailed.) 
rest of the undeveloped portion of the TA-1 
outh of Trinity Drive) had no contamination 
able by the phoswich. However, because the 
:ch’s response is greatest for surface con- 
htion and declines markedly for subsurface 
unation, the survey lends confi?lence to the 
rion that no significant surface contamina- 
mains, but is not so conclusive about subsur- 
Intamination. 
phoswich survey also included the area north 
ity Drive. Buildings formerly in that area had 
nainly office’ buildings for those engaged in 
;ical activities, personnel work, and supply 
Dperty matters. However, three buildings had 
led radioactive materials. Building 126 (a 
and then a laboratory area) had a leaking 

uce that caused surface contamination in the 
kg (radioactive materials were not usually 
d there). Sealed sourc& such as z’DPo and 
we handled in Gamma Building, where one 
lination incident involving “‘Cs occurred. 
nination from these incidents had been 
1 up without problem. Weapon components 
ssembled and stored in Building Gamma-l 
rmer ice house for the Ranch School), but no 
ant contamination would be likely there 
e of the solid form of materials handled. In 
ent, any contamination would be well mixed 
’ and widely distributed because the area has 
jeen extensively landscaped and developed. 
loswich survey covered all the present grassy 

and a pond.) The t 
(where buildings Gai. 
consisted of 50-s coum 
grid. A walking survey 
north of the pond. Nei, 
above instrument hacl 

B. Areas with Plutonium 8s Principal 
Contaminant 

1. Septic Tank for Building D-2. Because the 
highest value (224 pCi/g) of 23sPu encountered in the 
1974 survey was found immediately downslope from 
the outlet line of Septic Tank 137, which served the 
contaminated-laundry (Building D-23, the septic 
tank was thoroughly. investigated in August 1975. 
Records showed that the tank had been abandoned 
in place after ibs outfall line had been found free of 
contamination during the cleanup of the eastern 
portion of TA-l.* Other records indicated that it 
would be a rectangular concrete tank filled with 
dirt. When located, on the property line separating 
ERDA from private lands (Fig. 28), it turned out to 
he a cylindrical metal tank containing water and 
sludge. Analysis of the contents showed 0.01 pCi/g of 
aa’Pu in the water and 114 pCi/g in the 
sludge-results consistent with the inability to 
detect this contamination with portable survey in- 
struments. The tank was removed on August 11, 
1975, and as much as 850 pCi/g ,of gross-alpha ac- 
tivity wae found in the surrounding soil. Excava- 
tions to remove this and lower level contamination 
uncovered soil that. contained as much as 4000 pCi/g 
of gross-alpha activity. A pocket of highly con- 
taminated soil and plant roots, initially showing 
88 000 pCi/g of gross alpha, was also found -1.2 m 
below the surface just south of the property line on 
ERDA land (Figs. 29 and 30). Radiochemical 
analysis of this heterogeneous sample showed a 
maximum of 125 000 pCi/g of early-1945 Hanford 
plutonium. The sample also contained 986 pCi/g of 
“‘Am and 365 pCi/g of z2BPu. Gamma spectral 
analysis showed the “‘Am hut no fission products or 

.: 
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Fig 28. 
Relative locations of Building D-2 and Septic 
Tank 137. 

Fig. 30. 
Sampling points and activity on east wall of Septic Tank 137 excavation. 



~+#,~~;~~:;: 
,,te,>,+ ‘: 

‘Z@$&~~,<~ngs led to a serious reappraisal of what 
gjt&,an adequate survey and decontamina- 

,$$;i$:&e Sec. II.A). The surface debris and soil 
%rh&;t the aiea around Building D-2, including 

Tank 137, were subsequently 

The areas formerly occupied by 
uilding (D Building) 
2sgPu and YJ were 

ntaminated clothing, 
s (Building D-2) re- 
because of the con- 

excavation of Septic 
undry, the finding of 
the D-2 area outline, 
nium-handling opera- 

mportant clue came from the May 1945 
report for Group CM-12 (responsible for 
ated laundry and some health physics): 

ed water discharge 
d the.laundry have 
w the ground level 
ntil the pipes are 

““‘. “~ .’ fiast Z;“‘. . . . . the south side of the (security 
.~ \.;:$‘r,, batrol) road,,. The complete area behind &:,;;, :’ .~,. ,. 

1 r~f:,f;,‘\;‘,:, ,:’ ,p~~>;&;;, ,~ the laundry has been covered with dirt to 
.;;+v~..I, :, 
. . I~i” ;” 

i depth of several inches to prevent 
,, 4, spread of contammatlon. 

,,; \I ^‘:,$h erl,records showed that Septic Tank 137 was not 
‘::‘r ‘&talled until 1947, well after the laundry had been 
,I,$h;:.,:,~ovei out of TA-1 in late 1945. This explained why 
-“;::!,;i/the a:ea behind Building D-2 was more highly con- 
k ! ;taminated than the tank itself, and established a 

~~V,~,,.‘: need 20 locate the drain lines. Engineering drawings 
” Cl : indicited that these drain lines lay at the southeast 
&</ 
qy end oi,Building D-2 (Ref. 10); Fig. 31 shows the D-2 
.*?l; ’ area (nd the expected locations of the drain lines. 

Former Manhattan District employees had iden- 
tified the various operational areas in D Building 
shown in Fig. 32. Original demolition instructions 
(Fig. 33) indicated the general levels of building 
contamination. An area on the south wall was 
probably the most highly contaminated area in the 
building. The southwest side of D Building was 
elevated above the original sloping ground surface 
and was supported by wooden pillan on concrete 
footings. The area under the building was used for 
storage. Figure 34 shows demolition in progress on 
this portion of D Building. 

The D-Building area was surveyed by a combina- 
tion of core, surface, and auger-driliing samples. As 
temporary work-fences were erected, the soil from 
the post. holes was also analyzed. 

Sampling was done in the D-2 area because of the 
1974 survey results and the 1975 activities around 
Septic Tank 137, and was accomplished primarily 
by trenching. Trenching was an efficient way to 
determine the boundaries of the necessary excava- 
tion, and was to proceed from areas with no expec- 
ted contamination toward areas with higher con- 
tamination potential. The area to be trenched was 
surrounded by a temporary 2.44.m-high chain-link 
fence, after which the shallow drain lines within the 
D-2, outline (discovered in August 1975) were 
removed to avoid breaking them and spreading con- 
tamination. The line removal formed Trenches lA, 
lB, and 1C shown in Fig. 35. Soil-sampling results 
from the three trenches are given in Fig. 36. The 
remaining trenches were then dug in numerical or- 
der as shown in Fig. 35 (there was no Trench 2). Ex- 
cavation was to the tuff-fill interface, whatever the 
depth. Several uncontaminated obstructions such 
as concrete footings were encountered but not 
removed. Trench 3 results are given in Fig. 37. 
Trench 4 was in two sections because the soil used to 
backfill the original Tank 137 excavation did not 
need to be excavated. The drain lines shown in Fig. 
31 were not encountered. However, about 15 m 
northwest of the indicated location of these drain 
lines, two iron pipes (one of 10.2-cm diam, the other 
of 15.2.cm diamf were found in the western portion 
of Trench 4. The soil in each pipe was highly con- 
taminated. At a joint in the 10.2.cm-diam pipe, the 
phoswich read >lOO 000 &in. Gross-alpha activity 
in the tuff 20 cm below the 15.2.cm-diam pipe was 
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Fig. 31. 
Locations of sanitary-seurer and drain lines in area of Building D-2 as indicated OR engineer- 
ing drawings. 
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Fig. 32. 
Operational areas in D Building. 
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Original demolition instructions for D Building, 1954. 

Fig. 34. 
Demolition of D Building, f954. 
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Fig. 36. 
Trenches IA, IB. and IC in the Building D-2 area, with soil-sampling results 



QOOO pa/g. Soil-sampling results from Trench 4 
+- given in Fig. 38. The pipe ends were carefully 
qvered and reburied until their removal during’the 
E4.2 excavation. 

;Results from samples taken from Trenches 5 and 
f$w given in Figs. 39 and 40, respectively. Trench 7 
was dug in an attempt to define the western edge of 
t% D-2 contamination (results are given in Fig. 41). 
&taminated rags, a brush, gravel, graphite, and 
4!-soaked brass shavings were found at the northern 
;d of Trench 7. The end of a contaminated, 20.3- 
$v-diam, vitrified clay-tile pipe evidently from D 
$ilding was also uncovered there, and was con- 
@red the probable source of most of the con- 
@nation. Figures 42 and 43 show Trench 7 and a 
$seup of a contaminated area on the northwest 
qnk. Contamination in the trench was spotty; a 
yt,aminated zone on one side did not necessarily 
@ve a corresponding zone on the other side. 

,Trench 8 was dug in an attempt to further define 
t$ northeastern edge of the contamination. The 
.rench was only half as long as Trench 6 because of a 
&khoe breakdown. Trench 8 sampling results are 
g$en in Fig. 44. 

~To define the northwestern edge of the con- 
Emination, a trench was to be dug 6 m northwest of 
&d parallel to Trench 7. Contaminated asphalt 
.%nd several centimeters below the surface may 
five been a consequence of the former practice of 
Gntaining soil contamination by fixing it with 
&halt. Surveys further toward the northwest in 
& D-Building area also located contaminated 
&as. These findings, coupled with results obtained 
&n D-Building area sampling (discussed .below) 
&sit&d excavation of an area much larger than 
fl?e D-2 Building outline and drainage ar~%s. 
qAnalysis of soil samples taken shortly after D- 
juddmg demolition showed plutonium contamina- 
(4 
ran m the D-Building outline. Contaminated soil 

$as removed and the excavation was sampled. 
.!hese samples had residual plutonium contamina- 
& ranging from 28 to 242 pa/g (see Sec. LB and 
&. 13). The area was then backfilled with clean soil 
~,then-existing,grade levels. Thus, it was expected 
&at 2s8Pu contamination would be found in and 
ear the D-Building outline. Two D-Building 
&tary-sewer lines were discovered to be con- 
t%ninated. The lines were traced several meters 
.%orth from their intersection with the trenches. A 

spot with gross-alpha activity to 15 000 pCi/g was 
found in the tuff below one pipe joint. This pipe was 
covered over until later removal during the D-area 
excavations. The trench-sampling results are given 
‘in’Fig. 45. Locations of these trenches and overall 
results of exploratory sampling in the D-Building 
area are given in Fig. 46. Many core samples from 
the southwest side of D Building contained’ >20 
pCi/g of gross-alpha activity; activity as high as 
4700 pCi/g was found. The locations of those satn- 
ples with highest activity corresponded reasonably 
well with the areas in D Building most likely to be 
highly contaminated (see Figs. 32 and 33 and Sec. 
LB). 

To assess possible contamination in that part of 
the D-Building outline under the Los Alamos Inn 
parking lot, a number of auger holes were drilled as 
deep as 10 m (Fig. 46). Because gross-alpha con- 
tamination was found in the extreme southwest cor- 
ner of the lot, additional holes were drilled at in- 
creasingly close spacing to define its level and ex- 
tent. Figures 47-49 show concentration and depth of 
contamination for those drill h&s in which any 
sampled interval showed >24 pCi/g of gross alpha. 
The D-Building area cross section shown in Fig. 50, 
drawn through the apparent center of contamina- 
tion under the parking-lot corner, illustrates that 
contamination was first encountered at the tuff-fill 
interface under the parking lot. The tuff-fill inter- 
face corresponded reasonably well with the original 
grade under the portion of D Building that was on 
stilts. South of the parking lot, however, most of the 
contamination was apparently in the fill material. 
During auger drilling, cuttings are spun to the sur- 
face: consequently, the measured amount of con- 
tamination in positive samples taken from below 
the first significant contamination is suspect 
because cuttings could become contaminated as 
they were pulled through the upper zone of con- 
tamination. 

Radiochemistry performed on selected samples 
confirmed that essentially all gross-alpha activity 
found in the D-Building outline was “‘Pu (Table 
XI). 

Because samples from some of the drill holes 
seemed to contain a great deal of moisture, the soil 
moisture was analyzed for tritium (Figs. 51 and 52). 
Soil moisture in some of the auger samples con- 
tained amounts of tritium significantly above 
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Fig. 37. 
cross section of D-2 Trench 3 (looking north), with sampling results, 

Fig 38. 
cross Section of D-2 T~mch 4 (looking northeast), with sampling results 

Fig. 39. 
Cross section of D-2 Trench 5 (looking northwest), with sampling results 



Fig. 40. 
Cross section of D-2 Trench 6 (looking northeast), with XL 
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Fig. 42. 
D-2 Trench 7, looking south 

Fig. 43. 
North end of the west wall of D-2 Trench 7, 
showing contaminated gravel and graphite. 
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Fig. 44. 
Cross section o[ D-2 Trench 8, with sampling results. 

xxkground. Soil-moisture tritium results from the 
>ASL routine Environmental surveillance program 
we given in Table XII and should be indicative of 
ioil moisture in approximate equilibrium with 
xesent-day precipitation. Most higher level sam- 
h, such as D-58, D-59, D-66, and D-67, came from 
,he southwest corner of the Los Alamos Inn parking 
ot, which was ultimately excavated. The tritiated 
noisture in the southwest corner of the lot may have 
hen moved there when debris from the areas of U 
md W Buildings was bulldozed in that direction. 
rritium had been handled in U and W Buildings, 
md a fire involving tritiated uranium hydride had 
occurred in a small courtyard between the two 
mildings. Commercial development precluded 
ample-hole drilling in the U and W areas, so soil 
noisture was sampled by collecting transpired 
vater from trees near the Inn and several other loca- 
ions in the D-Building area. No elevated tritium 
oncentrations appeared (Fig. 53). 

After the trenching near Building D-2, excavators@& .” ,&$; 
efforts were planned to permit concurrent decoa:+;;;;:; 
tamination and sampling in the D-Building area ac-+?,$j,;; 
cording to the following guidelines. 

.*;f~,.$ < 
.~,;);*.r 

l Known contaminated lines and ho&spot areas’:,;:&$# :~~:q ) ,p. 
would be removed by backhoe, New hot spots un+::.: ,I ,s 

pi* 
‘6: --:<:i;; ;p. ‘$ 

covered by such excavation would be removed byi;Il$,:;j, $ 
hand to minimize the spread of contamination and$$$~; $ 
the amount of airborne contaminated dust. ;,~~~+,““~<P>,” 

4 
“:,$:,>&*a j 8 

*Areas known to be contaminated at low to -~~?,“‘.,?“Y:~ “T *’ 
moderate levels would be ripped, bu 
loaded (as described in Sec. Il.C). 

l A minimum of 0.6 m of soil or ‘tuff in 
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 .:s:,:‘.;:; 
results, a decision would be made to continue or ~;+j~:.,;T 
stop decontamination of the area. .,~S, -;. ; 
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“: : _’ 1~. &ruey &tail in D-Building area, shokng cross-section line AA’ (see Fig. 49). i ,I 
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Fig. 47. 

depth and magnitude of the activity. 
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Fig. 48. 
Cross sections of D-Building area drill holes having gross-alpha actiuity >ZOpCifg, showing 
depth and magnitude of the actiuity. 



; Gab smlllie. Grort 0 ha pciig 
l Grab rampIe. Grarr CL >*o uaiq. 

Wlfh value Ihown 
;-t.; F ;, , 

pf\T”ff : 

Fig. 49. 
Cross sections of drill holes in D-Building area and northwest of D-Building area having 
gross-alpha activity >20 pCi/g, showing depth and magnitude of the activity. 



TABLE XI 

RESULTS OF RADIOCHEMICAL ANALYSES OF 

SELECTED SOIL SAMPLES FROM D-BUILDING AREA” 

Depth 
(4 

0. too.05 
0.15 too.20 
0.40 too.60 

0.05 to 0.10 

0.10t00.15 

2.3 to3 

2.4 to3.0 
3.0 to3.7 

2.4 to3.0 

2.4 to3.0 

Inside Fence 

0.76 to 1.5 

0.10 to 0.25 
0.25 to 0.46 
2.9 to3.1 
3.2 to3.4 

2.4 to3.0 

0 too.76 

Laboratory Laboratory 
Gross Alpha Gross Beta 

(PWl3) (pCi/g) 
Total 

Uranium 

2.0 
3700 

39 

0.64 

14 

150 
100 

210 

51 

110 

33 
19 
2.1 
0.37 

14 

46 

0.45 

0.07 

27 

4.5 4.2 

6.4 3.1 
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TABLE XI (cant) 

Sample Location Depth mpu” 
Identification (4 - (PCi/d 

Laboratory Laboratory 
Gross Alpha Gross Beta 

(PWP) (PWl3) 

Northwest Corner Inside Fence (cant) 

Water Trench 
No. 3, 40 ft 

Northeast of Building D-2 

n-47 

D-48 

PH.15 

0.6 to12 

3.0 b3.6 
4.3 to4.9 
5.5 tof5.1 
7.3 tos.5 

Northwest of D Building (outside fence) 

c-4 0 too.05 
0.10 too.15 
0.20 to 0.58 

c-5 0.05 to 0.10 
0.15 to 0.20 

D-51 0 too.60 

D-52 0 too.60 
0.60 to 1.2 

D-73 0 too.30 

D-77 0 too.30 
1.2 to 1.4 

D-78 0 too.30 

D-78 Resample 0 too.30 

D-81’ 0.91 to 1.2 

D-81 Resample 0.91 to 1.2 

D-81’ 1.2 to1.4 

62 

19 

0.33 

0.17 
0.04 
0.04 
0.11 

61 

0.10 
0.61 
0.67 

0.40 
0.75 

18 

1.4 16 
6.6 

67 

0.016 
0.010 

18 

31 26 4.4 

5.3 3.2 

1 

3.9 pciri 

<0.02 r& 



TABLE XI (cant) 

aation 
ation 

Depth -spUb 
(m) - (Pwg) 

Laboratory 
Gross Alpha 

(Pa& 

Laboratory 
Gross Beta 

(Pw3) 
Total 

UESliUJB 

ofD Building (outside fence) (cant) 

nple 

0.91 to 1.2 0.018 

0.91 to 1.2 0.075 5.7 2.6 

1.2 to1.4 5.0 3.5 

0.60 to 0.91, 0.32 

1.2 to1.4 0.41 

0.30 to 0.60 0.86 
0.91 to 1.2 0.21 

0.30 to 0.60 0.03 
0.91 to 1.2 0.01 

0.6oto1.2c 
1.2 to1.8” 7.9 1.7 

1.2 to1.a 0.04 

1.2 to1.8 

0.60 to 0.91 1.4 2.9 

1.2 to1.4 0.68 agIg 

3.1 pCi/g 

0.07 pglg 
0.15 aglg 

2.8 pCi/g 

0.24 r& 

0 toO.Gc 
3.0 to3.7 
4.9 to5.5’ 4.1 2.2 

0 to0.6< 
1.2 tome 

l.l8ag/g 
1.79rglg 
1.38 pglg 

2.20 pg/g 
1.78 rg/g 

1.2 to1.8 0.05 6.8 4.5 2.1 pa/g 
1.8 to2.4’ 1.38 rg/g 
3.0 to4.0’ 0.78 rglg 
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Fig. 50. 
D-Building awe drill holes from cross-section line AA’ (looking northwest). f&e Fig. 46.) 

*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. 

*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. 

6. &cauaCian. Most contamination found in the 
D and D-2 areas during exploration was associated 
.in some way with contaminated sewerordrain lines. 
Thus, excavation began with the removal of these 
lines and hot spots by backhoe and hand labor. 
Debris and soil with activity >lO 000 pCi/g were 
packaged in plastic-lined steel drums and sent to 

::$&j 
~ji”$p 

the on-site LASL retrievable storage facility (abow 
7 such drums were filled). Soil with lower concentra;?& 
tions was buried in pits at the solid radioactiyFyi$ 
waste disposal site. The 15%cm-diam iron pipe dis,F:$$ 
covered in Trench 4 (Figs. 35 and 38) was 6.4 m longs:;;? 
and had welded joints. At its north end it sleeved :;I, 
over a 10.2-cm-diam iron pipe. Apparently. this was’:,.:? 
a drain line that had been “extended” to the south”‘?i 
side of the road in 1945 (see Sec. III.B.2.a). During I:’ 

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 t,he 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 encountere~d 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 
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Fig. 51. 
-JSS sections of D-Building area drill holes, showing depth and magnitude of tritium in soul 
oisture. 

Fig. 52. 
‘ross sections of D-Building area drill holes, showing depth and magnitude of tritium in soil 
moisture. 
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TABLE XII 

TRITIUM CONCENTRATIONS IN S&L MOISTURE FROM 
LASL 1973-1976 ENVIRONMENTAL SAMPLING 

Year - 

Soil Moisture 

Off-site soils 
On-site soils 
Off-site soils 
On-site soils 

1973 
1973 
1974 
1974 

2 
5 
0 
_._ 

Off-site soils 1975 1.9 
On-site soils 1975 3.0 
Off-site soils 1976 1.4 
On-site soils 1976 3.5 

Free Water 

Mortandad Canyon 
Liquid waste 

disposal area 
with known HTO 

1973 

1974 

(In pCi/ml) 

Minimum Maximum Average 

4 3 
13 9 
4.5 0.8 

. . . 2.1 

123” --_ 
8.3 6.0 
6.4 3.3 

11 7.9 

24 

6 

99 60 

77 41 

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

-------- 
*A sample from the vicinity of a tritium processing facilit,y hsd 123 pCi/mL of tritium. Of the 
other 8 samples, the maximum was 4.8 pCi/mL. 

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 
doncentrations 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 activi@ 
>I000 pCi/g were removed, along with much of the’;’ 
acbivity in the western portion of the grid. However,‘*: 
the activity in the southeastern portion of the newl,; , 
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 J 
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 



Fig. 53. 
Tritiun results from the oicinity of the Los Alamos Inn. 

ed property; (3) steep terrain and tht 
xmyon wall would have made excavation 
IS; and (4) most samples had gross-alpha 
<lOO pCi/g. Figure 56 shows the north end 
ep trench before backfilling began. A chain- 
e now restricts public access to this hillside. 
ext 0.6 m of soil in the grid area was 
and results of subsequent sampling are 

I Fig. 57. Comparison of Figs. 55 and 57 
at t,he concentrations did not change ap: 

I ;~ meetingbn January 20, 1976 (Table III), this portion 
2 of the I/ 

1, and soil removal was stopped. At a 

D-2 excavation was considered decon- 

;: :; : ; 
taminatkd because (1) no phoswich-detectable ac- 

i ,, 

tivity remained; (2) a number of samples had gross- 
alpha activity >20 pCi/g but the maximum was 110 
pCi/g; and (3) the excavation we.9 so deep in the tuff 
that a great deal of expensive soil removal would be 
necessary to improve results. Also, (1) the excava- 
tions were well below the drain pipes from Building 
D-2; (2) the excavations were in undisturbed tuff; 
and (3) the tuff had no apparent joints or cracks into 
which contaminated solutions would have leaked. 
Thus, major additional discoveries of contamination 
were unlikely. Possible reduction of small concen- 
trations deep in the tuff along a property line did not 
justify the additional cost and physical hazards re- 
quired to remove additional soil. 
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trench excaoation in the D-2 area 

-18-m-tall pine tree 
ge channel below 

d because its shallow 
aged by the excavation and 

s had 1400 pCi/g of 

of decontamination were dis- 
s an illustration of the process 

e TA-1 area. The 
ually be covered in 

do not contribute 
tanding the final, as-left con- 

e&ions. However, 

the results of consecutive steps were crucial in deter- 
mining day-to-day field operations and often con- 
tributed to decisions that decontamination was 
complete. 

From 0.6 to 1.2 m of soil were removed from 
within the D-2 Building outline and from the area to 
the northwest where no trenches had been dug-an 
area close to the contaminated D-Building area. 
Near the D-2 outline the only significant con- 
tamination was a piece of pipe insulation which read 
1500 c/min on the phoswich. Results of analyses of 
the final grid samples in this area are in Fig. 58. 

Excavation for the D-Building area was done in 
the same way as for the D-2 area. Known con- 
taminated lines and spots were removed by hand 
labor and backhoe; ripping, stockpiling, and loading 
served for the rest of the area. Because contamina- 
tion appeared in auger cuttings at the tuff-fill inter- 
face in the southwest corner of the Los Alamos Inn 
parking lot, soil from beneath a 15.2.m-wide by 
15.2.m-long portion of the lot was removed to at 
least 0.6 m below the tuff-fill interface. 

Contamination in these excavations was 
associated mainly with sewer lines and debris that 
were apparently left from the D-Building demoli- 
tion. The contamination (10 000 &in on the 
phoswich) beneath the Inn parking lots was apparen- 
tly associated with steam-pipe insulation from 2.5. 
cm- and 5.1.cm-diem steam pipes. Other con- 
taminated debris included a concrete support pier 
(50000 &in on the phoswich) and rotten wood 
(20 000 c/min on the phoswich). These were scat- 
tered, isolated spots and were not representative of 
the large volume of soil removed. Once an excavated 
zone was surveyed and found to be below phoswich 
detection levels, partial soil sample grids were taken 
and further excavation was made, if necessary. Data 
for 3.05-m sampling grids were filled in later and for 
the most part represented the final results (Fig. 58). 

Major contamination was associated with the 
sanitary-sewer line (D Outfall Trench in Fig. 58) 
and the trench associated with the former acid- 
sewer line (D-Acid-Sewer Trench in Figs. 58 and 
59). 

Samples from the sanitary-sewer line t,rench had 
gross-alpha activity as high as 15 000 pCi/g where a 
joint had leaked: phoswich-measured activity was 
as high as 10 000 c/min. This line went uphill to a 
level area and continued on the level for 4.6 m. A 
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Fig. 57. 
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 
>lOO ODO 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 pa/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 

majority of soil samples had gross-alpha actlylty~:;f:j 
<20 pCi/g-those having >20 pCi/g on private l$ll$$ 
had activity ~120 pCi/g; and (3) most excavatipnw ,: : ” ,;~~~:~~~,$ 
stopped in undisturbed tuff, which implied a ~low~.:,::!+$ ..:zc,j 
probability of finding further contaminated lim+;,;;$ 
and debris. .~‘;,yrQa~: 

; $ g:, *? 
As part of the final documentation, the elevatlg?.,@ 

contours of the D and D-2 area excavations an*?&:. 
trenches are presented in Figs. 60 and 61. Cont~dti$&$ T.&y. 
of the areas after backfilling and site restoration aie:;:+~., 
given in Fig. 62. 

..,‘$;^;,.y a 
3’ g$.& 

,‘!&g$ 
3. Area North and West of D Building. The,F:c($ 

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’$@~ 
of contamination on the basis of results of the 1974:%‘@ 
survey and subsequent exploration (Fig. 46). Sur-E’. “$ . . ‘“,: ‘5 
face sample 1-Q-1 in the Q-Building outline (Fit? ,,f<$+,.;! 
46) had 27 pCi/g of z3sPu (1974 survey) and samples ?.: ?‘: 
from two post holes made for the temporary work:::;;@ 
fence around the D-area excavation had gross-alpha :,? ~.i? ‘,,~Cii ‘-)f 
levels as high as 200 pCi/g; several samples from thy ,‘T;;;-$ 
trench dug for a temporary water line had gross- .,,::i~;-;; 
alpha levels as high as 150 pCi/g. 

,,:’ .J& 

To define the contaminated area, samples from ~$..& 
an extensive series of auger holes (Figs. 47-49) \vere,.~:,.:-’ 
analyzed-some radiochemically (Table XI). Maw 



Fig. 58. 
Final sampling results in D and D-2 areas prior to backfilling. 

71 



(I 

Fig. 59. 
D-Building acid-sewer trench (looking ESE) prior to backfilling. (Called Trench A in Fig 
61.) 

.semples contained slightly elevated gross-alpha ac- 
tivity. Of those samples submitted for radio- 
chemical analyses, the plutonium and uranium in 
many cases did not account completely for elevated 
gross-alpha activity, but in several cases the zsOPu 
results generally agreed with the gross-alpha results, 
and known assPu activity to 46 pCi/g was within 0.6 
m of the surface. The contamination was extremely 
irregular and of a low level, but nonetheless 
widespread; consequent~ly, decontamination was at- 
tempted. 

Because most of the samples with the highest ac- 
tivity came from within 0.6 m of the surface, an area 
about 30 m wide by 40 m long by 0.6 m deep was ex- 
cavated initially. The location of this initial excava- 
tion and results from a 3.05-m sample grid are given 
in Fig. 63. Further excavation was made in the areaS 
having >20 pCi/g activity and results from subse- 
quent sampling are shown in Fig. 64. Phoswich- 
detectable activity was noted at one point under a 
vitrified clay-tile line discovered during excavation. 
The activity was associated with a small, buried tree 

72 



Fig. 60. 
Locations of D and D-2 excauation and trench 
profiles prior to backfiilling. 
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Fig. 61. 
Contour map of D and D-2 excaoations prior to backfilling. 
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Fig. 62. 
Contour map of final grading in the D and D-2 areas. 
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Fig. 63. 
Initial excauation north and west of D 

Building, with soil-sampling-results. 

Fig. 64. ., 



lk. Excavations around this trunk developed 
Pit No. 1 (Fig. 64). Because as much as 340 

/g of gross-alpha activity was observed near the 
r-tile line, the entire line was removed. The in- 
I and post-cleanup soil sampling results 
Bciated with the line removal are given in Figs. 65 
66, respectively. 

he clay-tile line nearly corresponded to what was 
ltified on engineering drawingslO as a sanitary- 
er line coming from D Building; thus, the source 
,ntamination was probably D Building. Several 
he other areas requiring additional excavation 
esponded approximately to the trench for the 
n acid-sewer line from D Building (see Sec. 
:.2 and Fig. 94). The contamination found in the 
I north and west of D Building may have 
lted from the original decontamination and 
volition of D Building or from the removal of the 
ding’s main acid-sewer line. 

Fig. 65. 
lattened oiew of the trench and pit in the ex- 
w&ion north and west of D Building, with 
Cl-sampling results. 

At a meeting on June 8, 1976 (Table III), the area 
north and west of D Building was considered decon- 
taminated because (I) no phoswich-detectable ac- 
tivity remained; (2) all 238 final documentation Soil 
samples had activity <20 pCi/g; and (3) the excava- 
tion had been mainly in undisturbed tuff which 
made further discoveries of significant contamina- 
tion unlikely. 

4. Septic Tank 138. To find Septic Tank 138, 
t,renches were hand-dug to find the outfall line 
(samples were collected as work progressed). The 
trench locations and sampling results are shown in 
Figs. 67-69. (Trenches were numbered in order as 
each was dug.) Gross-alpha activity on all samples 
from Trenches 2, 3, and 4 .was <20 pCi/g. Because 
samples from Trench 1 contained as much as 1100 
pa/g of gross-alpha activity, a st.eep hillside on 

Fig. 66. 
Flattened view of the trench and pit in the ex- 
caoation north and west of LJ Building, with 
follow-up soil-sampling results. 
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Fig. 67. 
Soil-sampling suruey in area of Septic Tank 138, 
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Fig. 68. 
Cross section of Trench I in area of Septic Tank 138 (looking northwest). 

Fig. 69. 
Cross section of Trench 5 in area of Septic Tank 138 (looking northeast). 

land just below the trench was also in- 

&y 1. ,%I:, ves lgated. Surface samples from this hillside 
,:$;z;,? showed gross-alpha activity as high as 3600 pCi/g, 
!$L co&irmed by radiochemistry to be 238Pu as shown in 
$$: Tafle XIII. Follow-up sampling lower on the 
g:,;;, hill/iide, below a E&m-high cliff, located gross-alpha 
&;i 
& 

act,/,vity to 8900 pCi/g (Fig. 67). 
‘c;: 
J>. 

The outfall line from Tank 138 was finally located 
;,$ and; followed (Trench 5) to Tank 138 below t,he floor 
~.:: 
f$ 

of A storage shed attached to an office building. 
Wken the tank was removed (with the owner’s per- 

,>. : ml !slon), it held -0.6 m of uncontaminated sludge. 
.$’ 

Nerther the outlet line nor broken pipe shards found 
at ihe inlet were contaminated. The inlet line is 
prop,ably still in place under the office building; the 
porilon leading,to the tank evidently had been 
broken during building construction. 

Pl’lthough the tank contents were not con- 
tan!inated, the soil around the tank was (Fig. 70). 
Afttr some soil had been removed (remaining gross- 
alpha activity concentrations are shown in Fig. i’l), 
the ihole was backfilled. Figure 72 shows the excava- 

I 
I I 

tion, with a building jack left in place to provide 
support for the shed wall. The excavation was 
deeper along the eastern edge because activity had 
followed a clay-filled joint in that area. 
Radiochemical results are given in Table XIV for 
each of the soil samples mentioned in Fig. 71. The 
zssPu activity indicated in Table XIV is within a fac- 
tor of 2 of the gross-alpha activity measured by the 
ZnS detector system. 

The reason for the contamination around Septic 
Tank 138 is not known. In an attempt to discover a 
possible source, Trenches Yl, Y2, and YZA were dug 
upslope of the 138 pit. Locations of the trenches are 
given in Fig. 73. Former sewer and storm drains 
were found in those Y trenches and one 0.31.m-diam 
concrete pipe contained small puddles of elemental 
mercury which were removed, but no radioactivity 
was found. 

Former TA-1 personnel who had worked in the 
vicinity could not identify a likely source for the 
contamination around Tank 138 and on the hillside 
below. Considerably more ‘3’Cs was associated with 
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TABLE XIII 

RADIOCHEMISTRY RESULTS FOR SELECTED SURVEY 
SAMPLES NEAR SEPTIC TANK 138 

(In PW& 

Sample 
Identification 

138-Tl 120 55 
138.Tl Resample _._ 58 
7.6 m down-canyon 3600 2830 

s-4 750 380 
s-5 810 491 
S-6 2000 549 

S-6B 2900 1870 
S-7 32 14 
S-8 <20 1.2 
------- 
obotopic analyses for ‘*‘Pu were mnde, but RII values were ~1% of the l”“P~ vsIues. 

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 zsBPu; 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: 

,I . that the acid sewer had overflowed 
behind H-Building and had run across 
the drive between H and Theta... When 

Z”AItl 

-_- 
__. 
.__ 

1.4 
1.3 
2 

3.3 
.._ 
. . . 

‘-2s - 

. . . 

. . . 
. . . 

57 
17 

161 

399 
_-- 

and binder was spread to a depth of four 
inches over the area. The area was again ,‘1.. :. 
monitored and found to run not over 50 I<::: 
c/m as against the 10000 c/m to infinity 
count found to be there originally.” 

{;;ij;i 
,, ::$:I 

As a result of this memo, an intensive survey for...?< 
contamination was made in the vicinity of Buildings ii; 
H and Theta. (H Building had been used for ,J? 
chemistry and *‘OPo 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 ZaSPu activity. Ap- 
pendix A also indicates the potential for BDSr con- 
tamination-none was found in two surface samples 
or at five different depths from a core sample. 

Because gross-alpha contamination up to 160 
pCi/g was found in the trenches and 210 pCi/g in an 
auger sample, the survey was expanded. A north- 

all contaminated soil that was possible to 
remove was taken away, a load of gravel 
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Fig. 70. 
Soil-sampling survey detail of Septic Tank 138 
excaoation. 

Fig. 71. 
Postdecontamination detail of Septic Tank 
138 excauation. Letters represent sample 
designations. 

m 
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Fig. 73. 
Y-Building trenches 



ation to remove 
hunk of concrete 

.2-cm-diam iron line 
&-encased pipe exten- 

acid-sewer trench and ap- 
as the junction between the 

line from H Building. Figure 80 is 

) serving D Building was located 

oncrete a cut, known as a keyway, 
hillside north of the H-Building 

in this keyway and in the main 

avations to remove the contamination in the 
and the main trench, another chunk of con- 
ntaining a contaminated 10.2-cm-diam iron 

-3.8 m west of the first (Fig. 74). 
the concrete and pipe after removal. 
uilding had two connections to the 
The second pipe was -1 m above 
the main acid-sewer trench and 
ad a drop inlet to the main line. 

the excavation from which both 
pes were removed. Figvres 84 

bottom of t,he keyway. Figures 
86.88 hive details of the keyway survey. 

,$‘: At, meeting on July 28, 1976 (Table III), the H- 
:- ye;!, 
: ’ 

Theta larea was determined to be decontaminated 
,,_, 1 becau e 
!;I 

(1) no phoswich-detectable activity 

c remailed, and (2) the gross-alpha activity in the 
area (’ 

f 

igs. 79, 87, and 88) was almost entirely <20 
;; pCi/g. i 

In the surface drainage areas from the H-Theta 
area, 4 number of samples did have slightly elevated 
gross-jlpha activity (34 to 74 pCi/g) (Fig. 89). Also, 
a spoti(No. 14) m thl. area showed activity during 1, ‘Q 
the pl+swch survey ,(see Sets. II.B.l and III.D.8 
and Fig. 128). Because of the acid-sewer overflow 

I!. 

which conlained known z3gPu and the act,ivity detec- 
ted by the phoswich, these surface spots were ex- 
cavated. Exploratory excavations unearthed, a 
storm drain which was removed because of its 
potential for contamination (Fig. 90). The area 
around the only positive sample (45 pCi/g) was ex- 
cavated. Results of radiochemical analyses are given 
in Table XV; final sampling results for t,his area are 
in Fig. 91. At meetings on June 8 and July 28, 1976 
(Table III), the H-Theta drainage area was deter- 
mined to be decontaminated because (1) no 
phoswich-detectable activity remained, and (2) no 
activity >20 pCi/g was detected in any of the 
excavations. 

2. Eastern Portion of Main Acid Sewer. 
Because of discrepancies between records and 
physical conditions, attempts began in September 
1975 to verify that the main acid-sewer line con- 
necting TA-1 with the treatment plant at TA-45 had 
been removed during the original decontamination 
and demolition. As part of the effort, exploratory 
trenches were dug behind t,he Taco Bell and Exxon 
Station to verify that both lines in that area had 
been removed (Fig. 92). The various trench loca- 
tions are shown in Fig. 93. To reach the original 
grade at the north ends of these trenches, it was 
necessary to dig through fill emplaced for construc- 
tipn of the Taco Bell and Exxon Stat,ion. Conse- 
quently, the trenches there were as deep as 5.2 
m-the depth limit of the backhoe. In most cases,, 
however, the backhoe was able to dig to the tuff. No 
sewer pipe appeared in any of the trenches shown in 
Fig. 93, but portions of an old trench showed up at 
several places in the tuff where engineering draw- 
ings had indicated an acid-sewer line: therefore, the 
acid-sewer line probably had been removed. 

After the discovery of substantial contamination 
in the acid-sewer trench during excavation of the D- 
Building outline in January 19’76 (see Sec. 
III.B.Z.b), further investigation was required. The 
first effort was an attempt to follow the D-Building 
acid-sewer trench (Fig. 58) to the expected intersec- 
tion of that trench with the trench from M Building, 
as shown in engineering drawings (Fig. 92). (As used 
here, the term “acid-sewer trench” applies to the for- 
mer location of the now-removed acid-sewer line.) 
Cross-trenching attempts to locate the continuation 
of the D-Building acid-sewer trench in the fill were 
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Fig. 74. 
Initial suruey results in the H-Theta area. 



nd the apparent course of an old 
wed for -33 “I from the temporary 
:. 46). The approximate location of 
and the sampling results are shown 
8. No significant contamination was 
tion tif this trench corresponded ap- 
;he location indicated on engineering 
.e main acid sewer leading from D 
IZI. An uncontaminated, -l-m-long 
“-diam vitrified clay-tile pipe was 
rench. The pipe was under an old 
Gch suggests that pipes below paved 
et?” removed during demolition and 
” efforts in the 1960s [this corres- 

ponds t,o similar findings in the vicinity of Building 
J-2 (see Sec. lII.C.3)]. 

During February and May 1976, subsurface con- 
tamination found in the H-Theta ama (see Sec. 
III.C.1) led to finds of highly contaminated laterals 
connecting with the main acid-sewer trench in that 
area (Segment CD in Fig. 94). Substantial alpha ac- 
tivity was also found in soil from the main trench in 
that area. These findings reopened t.he question of 
how to decontaminate the acid sewer. It was deter- 
mined necessary to attempt excavation of the entire 
trench from D Building to Trinity Drive (Fig, 94). 
The trench was followed in both directions from 
SegmeFt CD, The locations and results of sampling 
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Identifi&m 6) CPCi/fi) (PCik) - (PCik) bwk~ 
H-RD.lb 0 to 0.30 450 3.2 3.4 
H-RD-3 0 to 0.31 0.10 

H Trench 1 7.2 
H Trench 2 14 

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

The trench was cleaned out by backhoe to the ap- 
Iwent original hottom. Samples from the sidewalls 
nd bottom were taken for gross-alpha analysis. As 
he survey details show (Figs. 95? 97, 99, and IOI), 
ome contamination was found throughout most of 
he trench. The highest levels were in Segment DG 
Fig. 99), where individual samples had.as much as 
2OLl pCi/g of activity. These samples were from the 
rench near the CD segment where the con- 
aminated laterals from H-Theta had been removed 
see Sec. III.C.1). To remwe contaminated soil from 
he DG segment, the trench was made considerably 
wger than the original. Most postcleanup samples 
Fig. 1,OO) from this segment. were taken from the 
backhoe bucket because the size of the trench (1.5 to 
.8 rn wide and 2.4 m deep) and the instability of the 
ill material on the north wall made the trench 
Iazilrclous to enter. 

In the other trench segments, identified spots of 
ontamination were removed by enlarging the ex- 
avation by a few scoops from the backhoe or by 
land-shoveling. These locations were resampled for 
inal documentation (Figs. 96, 98, 100, and 102). 
Thus known, localized spots of contamination were 
emoved. As the trenching approached D Building it 
~?came apparent t,hat the first trench dug toward 
he in’tersection with the M-Building acid sewer 

(Fig. 46) had been dug in the wrong place, The a&#&$?~ .,<.,, a: ~ 
sewer trench was traced continuously from the H:,$X .:.:’ 
Theta area all the way to D Building, thereby coi$$& 
tributing to a feeling of confidence that it finally ha~~~~~ 
been located and monitored. .;:::, .a;,;,$’ 

‘. -;;j:,q, ,p 
Figure 103 shows sonx of the uncontaminated t~n+~.:+ 

derground structures, such as steam t~unnels, fou&i$$i$i 
near Q Building. They are typical of undergroun$,$$#;~z 
structures found throughout TA-I. A special at~$$$$J 
tempt was made to determine whether any of the Q<$&$. 
Building lateral c.onnections to the main acid-sewer+$$$~ 
line remained. None was found. 

.* 
jy~,~ 

During trenching in Segment DG, an intaqt$+,:i 
manbole wa3 found at t.he place from which acidc:$@ 
sewer manhole TA-l-235 presumably had been?.;.c:+ 
removed long ago. (Some drawings indicated a$?<::~- 
cleanout at this location,) Historical records (ApL,,$$& 
pendix B) indicated that this manhole was retnov&&& 
in 19&5. The manhole was made of brick on a COOLS’%., .‘u .W~~.! 

(?c& ,,,, 
Crete base (Fig. 104). The inlet and outlet. hnW::,$.:. 
remaining in the base were highly contaminatedzY!+ 
and the entire structure and associated cmtamina- ‘?.z :’ !,, bz< 
tion were removed. Because of these findings, the,::F;;j 
locations of two other identified structures (MH-174 .L$ 
and LILR-65) associated with the acid-sewer ibw Y” ‘8 
were investigated. Except for several partial COWS% .:,:;j 
of brick and the concrete bases, these two structures .:J; 
had been removed, Pipe shards in the bases WE% ,.,$;, 
contaminated. (The shards at MH.174 read >I0 000 ,;? 
c/min on the phoswich,) Figures 105 and 106 show ‘4: 
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Fig. 77. 
Sampling wsdts ,‘rom H-Theta Trench 3 

Fig. 78. 
Sampling results from H-Theta Trench 3 (SW 
Fig, 77). 
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Fig. 80. 
Schematic of concrete-encased pipe found north of H Building, 



Fig. 81. 
Initial swwy results from keyway excauatim north of H Building 

tactJ 
Fig. 83. 

Keyway acauation just north of H and Theta 
Buildings (looking north). 
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Fig. 84, 
Acid-sewer trench from the H-Theta keyway 
emmatim (looking west). 

what remained of IMH-174. The brick, bases, and 
contaminated shards of MH-174 and ULR-65 were 
removed. 

At a meeting on July 28, 1976 (Tab& III), the 
acid-sewer excavations were determined to be 
decontaminated betawe (1) no phoswich- 
detectable activity remained in the trench; (2) most 
of the remaining gross-alpha activity in soil was <20 
pCi/g (maximum activity on a sample was 92 
&i/g); (3) all underground structures encountered 
in the trench had been monitored and those with 
detectable contamination had been removed; and 
(41 with the exception of a few laterals under 
developed portions of TA-1, the excavations in. 

90 

eluded all of the known acid-sewer trench 5outh of 
Trinity Drive, 

Any pipes found duing trenching were broken 
open and surveyed, Most such pipes had been either 
water, sprinkler, or gas, lines, One 20.3~cm-diam, 
cast-iron, fire-main line south of the Exxon Station 
held gasoline fumes-a leaking pump from an un- 
derground gasoline storage tank at the Exxon Sta- 
Con permitted gasoline to get into the abandoned 
fire-main lines. (Perhaps, during construction of the 
station, the tire-main line was broken during tank 
buSa and gasoline entered through the broken sec. 
tion of the line.) After consultation with Exxon 
Corp., the bs Alamos Fire Department, and LASL 



Fig. 86. 
ey results from west wall of keyuay excavation (here a piece of concrete-encased pipe 
found; see Fig. 8.2). 

Fig. 87. 
Postdecontamination suwey results from west wall of keyway excavation. 

safety &d industrial hygiene groups, the line was 
cut and/!w,as removed for -3 m, back to the Exxon 
property hne where it was plugged with concrete. In 
the oth& direction , -150 000 i of water were flushed 
through: the line to remove trapped vapors. A smaLl 
anoun~ of water surfaced through the Sheet Metal 
Shop siab in a riser for the building’s sprinkler 
systernl/When the valve in the riser was shut off, no 
additional water appeared, After flushing, the line 
was chlcked several times for gasoline fumes, and 
after b!&x found free of fumes was covered with 
dirt. 

I 

3. Western Portion &Main Acid Sewer. In the 
western portion of TA-1, ark acid-sewer line ran from 
the Radiochemistry Building (J-Z) to the main acid 
sewer (Fig, 92). Radiochemical analyses had been 
conducted in Building J-Z on weapon debris from 
tests in the South Pacific and Nevada. Thus, the 
primary effluents to the acid &wer from J-2 were 
mixed fission products (MFP), (Cesium-137 is the 
predominant isotope remaining from these MFPs.) 

As with the eastern portion of the acid sewer (see 
Sec. III.C.‘Zj, trenches (numbered 1, 2, 3, 3A, 5, and 
7 in Fig. 1O’ij were dug to verify that the acid-sewer 
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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 Ws). Results of gross-alpha 
analyses on soil samples taken from below pipe 
joints as the line was removed are given in Fig. 106. 
The areas exhibiting gross-gamtna 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 fut,ure 
analysis and the trench was backfilled for safety-it 
was directly behind the Trinity Village Apartments 
where a number of children live. Final sampling 
resdts are shown in Fig, 109, 
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&2 Building outline to ensure no significant co$$ 
tamination. This included locating the forme?::,j,,: 
sanitary-sewer line, Trench 4, which was uncon~$~~ 
taminated (on the basis of soil samples and portabl&~~~ 
beta-gamma inst,xument swvey) and a former pi!&“‘! 
trench of concrete (intersected by Trench 6), which’;‘::: 
was uncontaminated (on the basis of portable betaz’:~ 
gamma instrument survey), The trench location ‘!i. 
and surface sampling results are shown in Fig. 107:““: 
Radiochemical results from the 1974 survey wz 
given in Appendix E, 

At a meeting on July 28, 1976 (Table III), this POP 
tion of the acid-sewer line excavations near J-2 &‘ixS 
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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Schematic 

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’a 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 Sets. LB.1 and III.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 phowich survey,point 8. 
The location of this excavation is shown in Fig. 110. 
The widened portion of the trench is the place from 
which ‘3’Cs-contaminated soil (detectable by the 
phoswich) was removed. Results of growalpha 
analyses of samples from the trench are shown in 
Fig. 111. In the wide portion of the trench the ls’Cs 
contamination on both sides was removed to below 
detection limits on the phoswich (<2OO pCi/g). At 
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the bottom of the trench (-4 m deep), contranina- 
tion was confined to a lo-cm-wide, soil-filled frac- 
ture starting in the center and running southeast. 
The fracture was oriented N3OW and did not extend 
up the trench walls. Further excavation would have 
been deeper than was practicable with a hackhoe. 
.4ctivity to 168 pCi/g of ‘3’Cs is known to remain in 
t~he bottom of the trench, No phoswich-detectable 
activity was found in the trench in either direction 
from this spot. 

At a meeting on July 20, 1976 (Table III), this par. 
tion of the acid~sewer excavation was considered 
decontaminated because (1) the primary con- 
tamination was ‘8’Cs; (2) the only phoswich. 
detectable activity was -4 m deep and localized 
along a fracWe; (3) only 3 of 54 samples had gross- 
alpha activity >ZO pCi/g (maximum activity of 8 
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. 





I , 



Fig. 94. 
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Fig. 95. 
Flattened view oj&ctionAB of the acid-sewer 
trench, with initial soil-sampling results, 

LI. Areas with Uranium as the Principal 
Lntaminant 

I. Vicinity of Building HT. During the surface- 
debris cleanup, a tuff outcrop just south of the for- 
ner site of Building HT (a heat-treatment and 
“whining facility for normal and enriched 
uanium) was found to read 1 mWh (open shield) on 
ti GM survey meter and 600 c/min on an alpha sur- 
x+y meter. The activity was identified by gamma 
‘pectroscopy as normal uranium. Exploration 
howed that the activity extended over a wide, 
hallow area; consequently, an area about 19 m wide 
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by 22 rn 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- 
pies 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 <ZO pCi/g, 



g;, <;* .: as 100 to 120 mR/h (open windoy) on a GM suwey 
@;,!;. ,meter) and in soil in, the outline of Sigma Building, 
@?:GfY’, which had been used for uranium and thorium 
5:1:,;’ casting, machining, and powder metallurgy. 
1~~:~ Beca& of the pipe shards, which probably came 
!.GF. ” from bleak-up of laterals to the acid-sewer line dur- t,: ;,y: ,.,, ; 
kz:$sj:; mg debolition, exploratory trenches were dug to 
r:, deterylye whether the laterals from the Sigma and 
t,,,. ‘. main aad-sewer lines had actually been removed. 

,,. 
w: The tiench locations and soil-sampJing locations ,&$ 

and r&Its in the Sigma area are shown in Figs. 113 

Fig. 98. 
FLattened view of Section BC of the acid-sewer 
trench, with final mmpling results in areas 
uhere the excavation was enlarged. 

Contamination uncovered during the trenching 
operations included soil and the corrugated-metal 
pipe (apparently a storm drain) indicated in Fig. 
114. The contaminated materials were removed. No 
acid-sewer lines or laterals were found. In the areas 
where contaminated shards were found during the 
surface cleanup, soil samples W-l and S-RC-1 in- 
dicated significant uranium contamination. 
Radiochemical analyses of these and other Sigma- 
area samples ore given in Table XVI; they confir- 
med that the predominant contamination was 
uranium. The discovery of nwnerous other con- 
taminated pipe shards led to excavation of areas 1 
and 2 shown in Fig, 115, These areas were excavated 
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Fig 101. 
Fig 102. 
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Fig. 103. 

Fig. 106. 
Base for Manhole 174 just before removal. 



I , 





. 

Fig. 11.2. 
tin and postdecontamination soil- 
plirzg results of the HT excwation. 

to below phoswich-detection limits and were then 
sampled for gross-alpha activity. 

At a meeting on November ‘25, 1975 (Table III), 
areas 1 and 2 in the Sigma-Building outline were 
determined to be decontaminated because (1) the 
excavations were below the depth at which the pipe 
shards had been discovered; (2) no phoswich- 
detectable activity .remained; and (3) 19 of 20 soil 
samples had gross-alpha activity <20 pCi/g (the 
positive sample had 28 pCi/g of gross alpha). 

Survey data from the southwest portion of the 
Sigma-Building outline (Fig, 113) showed gross- 
alpha .activit,y ranging up t,o 46 pCi/g. Three samples 
(in a water drainage channel) with slightly elevated 
gross-alpha activity (35, 46, and 44 pCi/g in Fig. 
113) were of particular interest because chemistry 
results on sample W-10 indicated 6.8 pCi/g of “@Pu 
(Table XVI). The immediate area was excavated in 
case these three samples were indicative of a larger 
source of a3sPu contamination. After the first 0.6 m 
of soil was removed, 5 samples along the south edge 
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of the excavation had gross-alpha activity of 26 to 42 
pCi/g. Another 0.3 m of soil was removed along that 
edge. (See Fig. 115, area 3, for location of the ex- 
caution and the final sampling results.) 

At a meeting on July 26,1976 (Table III), area 3 in 
the Sigma-Building outline was determined t,o be 
decontaminated because (1) no phoswich- 
detectable activity remained and (2) 16 of 19 soil 
samples had gross-alpha activity <20 pCi/g, with 
the only positive sample having 42 pCi/g. 

3. Vicinity of D&a Building. A small spot of 
uranium contamination (200 pCi/g) found on a sur- 
face sample near the west end of the Delta-Building 
location during early Fall 1975 was removed. (The 
contamination apparently was not related to past 
uses of the building, which had served primarily as a 
meeting place and only briefly as a laboratory in 
which fission-product tracers were used. The slab on 
the west end of Delta Building became con- 
taminated when debris from the Sigma-Building 
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TABLE XVI 

RADIOCREMISTRY RESULTS FROM SIGMA-BUILDING AREA 

0 too.05 
0.05 to 0.10 
0.10 to 0.15 
0.15 to 0.20 
0.20 to 0.58 

0 too.05 
0.05 to 0.10 
0.10 too.15 
0.15t00.20 
0.2OtoO.58 

0 too.6 

0.3 too.6 

2700 100 1800 

0.69 0.32 0.67 
0.81 0.045 0.71 
0.82 0.034 0.76 
0.83 0.052 0.86 

48 1.3 1.2 

2.3 0.069 
7.0 0.26 
2.9 0.095 
3.4 1.2 
3.8 0.087 

1.4 
3.8 
2.4 : 
2.3 
3.6 

p 0.003 0.007 2.7 

0.01a 6.8 2.9 

0.003 0.14 

0.005 0.29 

on was stacked t,here, and this probably was 
ce of contamination;) Further sampling and 
xatory trench yielded only one sample of 
i/g in this area (Figs. 116 and 117). The 
1 analysis of sample W-12 (sout,h of Delta) 
!d slightly elevated concentrations of 
I (to 8,6Fg/g) and fallout levels of z3*F’u (0.09 
The gross-alpha activity of >20 pCi/g in 

from south of Delta was therefore con- 
attributable to uranium (Fig. 116). 
neeting on November 25, 1975 (Table III), 
a-Building excavation was dtitermined to be 
Lminated because (1) no phoswich- 
ale activity was ever noted and (2) 14 of 15 
pies from the trench had <ZO pCi/g of gross- 
ttivity, with the only positive sample having 

The area south of Delta did not require ex- 
1 because no phoswich-detectable activity 

was noted and the maximum surface sample showed 
86 pCi/g of activity, believed to be from uranium. 

4. Warehouse 19. During the surface cleanup 
and survey, a FIDLER located activity south of the 
Warehouse 19 slab. The source of contamination in 
this area is not known, Streaks of yellowish-green 
uranium oxide were later found at a depth of 15 to 30 
cm in that area. Thestreaks continued downslope to 
the security patrol road and stopped. The uranium 
wes identified as normal uranium by rnas3 
spectrometry.” (A bit of the sample used for the 
mass-spectroscopy analysis floated on water as if 
the uranium were associated with a speck of 
cardboard.) Ultimately, an area 22 m long, 15 tn 
wide, and 0.15 to 1.1 m deep was excavated. Ap- 
proximately 3m ma of soil were removed. An open 
joint discovered in the tuff was 0.3 rn long, 0.3 m 
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Fig. 116. 
Soil-sampling wruey results from Delta-Building arvo. 

Fig. 1 Ii’. 
Cross section of Delta Trench I and associated soil-sampling results (looking east) 



& ;!L 
$& ,: .+$*~&de,, and 1.2 m deep, The excavation was enlarged 1: 
$.%T~:;,; and t$e 7- to 10~cm-wide cracks (soil-filled as well as 
&$pen) extending from t,he main joint were surveyed. 
~$$‘$lo rAdioactivity was found. Figure 116 shows the 
&&ond~tion and orientation of so&of the cracks. The 
$$~locat~nn of t,he excavation and final sampling results 
z$& are g;ven in Fig. 119, 
$$ :,.’ At ? meeting on November 4, 1975 (Table III), the 
:$$$ Warehouse 19 excavation was determined to be 
.~~~~~..d~~n~t~~in~t~d hecause (I) no phoswich- 
?t! detec;ahle activity remained (implying that the 
!#$j:,, &reap of uranium oxide were gone) and (2) only 3 of 

:&‘; ,’ ,y?~y 11 saypl,es had gross-alpha activity >ZO pCi/g, with 
v@; the being 64 pCi/g. 

5. bicinity of TU and TU-1 Buildings. Soil 
sarnpies taken during the 1974 survey showed 
slighliy elevated uranium levels north of two small 
buildings formerly used for normal uranium 
proceising (TU) and enriched-uranium storage and 

1, Fig. 118. 
CraFks m tuff m the pit excavation just south 
of Warehouse 19. 

recovery (TU-1). The activity ranged from 11 to 28 
&g (against an average if 2.0 pg/g nf uranium 
background for northern New Mexico locations). 
(See samples TA-l-17, TA-l-20, and TA-l-AS-2 in 
Appendix E for further detail.) 

Soil-sampling and surveys during the surface 
cleanup operations showed uranium contamination 
near the TU-Building outline. Soil-sampling results 
are given in Fig, 120 and Table XVII. One small spot 
of soil contaminated by uranium oxide read 
-250 000 &in on the FIDLER. 

A former TA-1 employee recalled that drums of 
uranium stored outside of TU or TU-1 would ignite 
spontaneously. The fire would he extinguished hy 
water from a fire hose placed in the drums until 
water overflowed onto the ground. A January 8, 
1948, memoIs describes results from one water sam- 
pie and three soil samples collected in October 1947 
after a fire at TU, The maximum contamination 
was 520 kg YJ per gram of soil “just outside fence 
from below TU shop.” 

The established decontamination procedure was 
planned-remova of soil to helow detection limits 
on the phowich, at which time documentation soil 
samples would he taken and analyzed for gross. 
alpha activity. 

As excavation and decontamination progressed! 
the situation hecame more complex. A follow-up on 
slightly positive phoswich readings often led to 

Fig. 113. 
Location and final soil-sampling results 01 the 
Warehouse 1.9 excwation. 
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deeper spots and veins of higher level uranium con- 
tamination, Numerous sewer lines, steam lines, 
storm eewere, 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 1.2’2 m in diameter, w.s uncovered and 
removed from the vicinity of Septic Tank 143 (itself 
listed as having been removed). Because overburden 
could prevent the phoswich from ,detecting suhsur- 
face contamination, all potentially contaminated 
areas were excavated to a minimum depth of 0.6 m, 
All eewer lines that were located were followed and 
removed, along with any associated contaminated 
soil. A total of 2815 II? of soil was removed from the 
area. The extent of the excavation is depicted in 
Fig. 1’21, along with final sampling results. An ebeva- 
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 
;he decontamination area. The veins lie 1.2 and 3.0 
y below the present ground surface in what appears 
to be a former water drainage area partially fiIled 
!vith soil. One sample from the 1.2.m-deep vein had 
i2OO pCi/g of gross-alpha activity. The veins were 
Lot completely removed pending further exploration 
&I define their extent. 

1: 
The lack of high act,ivity in drill holes r~ear the 

vems of contamination (TU-RD-I, -2, -2A, -2B, and 
.I 

-3 in Fig. 123 and Table XVII) 
sufficient dilution occurred in 
m-long augered samples to 
centrations or thet the 
veins is qui$e limited. 
holes made around 
mentioned 
alpha actwty m most samples and a 
46 pCi/g. 

At meetings on November 25, 1975, and 
19% (Table III), the excavation in the 
determined to be decontaminated 
cept for the two known “ems of 
phowich-detectable activity remained in 
cavation (soil-filled and 
surveyed carefully); (2) 30 of 31 
the excavation had <ZO pCi/g of 
tivity, with the only positive 
pCi/g: and (3) the two veins of contamination 
sufficiently thin and deep t,hat any future 
would probably dilute the 
lower concentrations. 

Fig. 121. 
Excaontion and postdecontamination soil. 



TABLE XVII 

IlADlOCHiWISTRY RESULTS I~RON TU-BUILD~SG ARKA 

Depth “‘~“*U 
h) Wi/g) -- - 

120 3.0 

Go 2.8 

0.81 0.01 

0 too.05 2G 
0.20 to O.G3 34 

0.05 too.10 1.1 
0.20 to 0.60 2.0 

0.05 to 0.10 IGO 
020 to 0.64 1oOa 

0.6 to1.2 

1.5 
0.34 

13 
33 

0.06.5 
0.070 

1.2 
2.2 

6.0 120 
3G0 820 

o.cQ4 0.45 130 14G 330 

1.2 tol.8 0.002 0.027 17 13 24 

I$ Septic Tank 140 (for Buildings HT and FP) 
‘an! Vicinity, Septic Tank 140 served as the 
san+ry-sewer septic tank for Building HT and, for 
a while, for a foundry (FP) for nonradioactive, non- 
fc!rrL”s metals. 

Sludge found in the tank was contaminated with 
ura&un. The sludge read 60000 &in on the 
pho’ with and the activity was identified as uranium 

T 
by g:mma spectroscopy. The sludge sample submit-, 
ted for z3ePu radiochemistry contained 0.62 $i/g of 
“*PJ. The inlet and outlet lines to Septic Tank 140 
wer4 also contaminated. 

The rectangular, concrete septic tank had been 
cast m place in the tuff. Because of the likelihood of 

I’ 
tank breakup during removal, the -1.1.m-deep 
sludke in the tank was removed by backho& and 
IoadLd directly into a plastic-lined dump-truck bed. 
The tank and the inlet and outlet lines were then 
rem 1 ved. Associated contaminated soil on private 
pro&ty was removed to below phoswich-detection 
Ii&. However, to the west of the outlet excavation 
(on IERDA p roperty) steep terrain prevented 
removal of all known contamination, The final same 
pIin; results are given in Figs. 124 and 125. 

At a meeting on January 30, 1976 (Table III), the 
Septic Tank 140 excavations on private land were 
determined to be decontaminated because (1) no 
phoswich-detectable activity remained in the pit or 
trenches and (2) of the 56 soil samples, only 5 had 
gross-alpha activity >20 pCi/g, with the maximum 
being 48 pCi/g. 

7. General Warehouse Area. During the 
phoswich survey (Sets. IILA.3 and III.D.8) several 
significant spots of uranium contamination were 
located in the warehouse area east of HT Building. 
Along the western edge of the warehouse area, 
parallel to the slabs of Warehouses 4 and 5, a -57- 
m-long drainage course or former trench contained 
visible yellow spots of uranium-oxide contamina- 
tion. Soil samples from the suspect spots were 
analyzed for gross-alpha activity; the data are 
shown in Fig. 126. Considerable excavating was 
done to remove this contamination. (Two smaller 
spots of uranium contamination near Warehouses 6 
and GR were also excavated.) Slightly positive 
phoswich readings between Warehouses 4 and 5 led 
to hand-digging which uncovered a 15,3-kg cylinder 



Fig. 122, 
Prq’iles of the WI-area land surface after excavation (before backfillipg) and after site 
restoration. 



nal uranium buried -0.6 m deep. The corn- 
pi&/area was excavated,‘and final sampling results 

deco&taminated because (11 no phoswich- 
det&ble activity remained and (2) only 2 of 69 
sampies had gross-alpha activity >20 pCi/g, with 
the n!axixnwn being 36 pCi/g. 

8. Miscellaneous Small Areas. Seventeen con- 
tan&&d spots (Table XVIII and Fig. 128) were 
lo&# during the phoswich survey of the ent,ire TA- 
1 area m March-April 1976 undertaken to determine 
whet&r any spots of contamination had been 
rnis& in preceding cleanup operations. Initial 
hand!digging and dirt removal help& to show 
whet&r the contamination was on the surface or at. 
depth!; This initial exploration at sample locations 
l-7, 9, 13, and 15.17 (Fig. 128) showed no con- 
tami&tion that was not removable by hand- 
shoveling. Less than one dump-truck load of con- 
tax&&ted soil was put in plastic baga for disposal. 
The &cations were resampled for gross-alpha ac- 
tivity (Table XVIII). On the basis of these results, 
the areas were determined to be decontaminated at 
an Apkil23, 1976, meeting (Table III). Necessary a- 

cavation at the other five locations (numbers 8, 10. 
12, and 14 in Fig. 128) is discussed in detail in Sets. 
III.C.1 and 3 and III.D.7. 

E. Septic Tank Removal 

The plans for intensive survey and decontamina- 
tion of TA-1 included the location and removal of all 
septic tanks thought to have been abandoned in 
place during the original demolition. Locations of 
these septic tanks are shown in Figs. 8 and 128. 
Table XIX lists the type of tank, contamination 
status as found, and the date of removal. Table XX 
summarizes the iindings for the uncontaminated 
tanks. Septic Tanks 137, 138, and 140 were dis- 
cussed in previous sections of this report, 

Septic Tank 139 was listed in the records as hav- 
ing been abandoned, but it was not located. An out- 
let pipe of the proper diameter and in the proper 
location (according to drawings) was found where 
Septic Tank 139 was supposed to be. The earth was 
also softer in that location, as would be expected for 
fill. We therefore believe that, the tank had been 
removed and that the records were incorrect. 

When its outlet line was followed backward, Sep- 
tic Tank 141 was found 18.3 m west of the location 
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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 .wea. 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 
Locord of removal in another set of records. Tank ‘266 
kerved TU Building and apparently had been 
kemoved because nothing was found at its map loca- 
&on within the TU excavation, Tank 7.69 served 
building S-I (a storage building) and ~8s located in 
An area that is now a paved parking lot. Engineering 

l,l4 

records show that Tank 269 comprised three joints 
of sewer tile, 0.91 III 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. 





Fig. 127. 
Excauation locations and postdecontamina. 
tion soil-sampling results in 
the warehouse area. 
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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 t,he 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 location4 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 claytile 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 dept,hs 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 ,I 
ma of soil was excavated from these three spots, : 
Documentary postcleanup samples showed no 
remaining contamination. 

l?. 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 tritiurn contamination) and areas 
now under Trinity Drive (possible alpha-emitter 
and fission-product contamination). These areas 
h?d been decontaminated during original demoli- 
tion in the 1950s and 196Os, extensively surveyed, 
and considered to be adequately decontaminated at 
that time (see Sec. 1.B for the methods and 
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TABLE XX 

SAMPLING RESULTS FROM EXCAVATIONS FOR 
REMOVAL OF UNCONTAMINATED SEPTIC TANKS 

Septic Tank No. 
NO. 

Samples 

No. Samples Gross 
Containing Alpha 
>20 pci/g (PCugJ 

134 21 1* 51 
135 22 0 .-. 

141 17 0 -.. 
142 4 0 

Unknown tank, TU 0 Determined uncontaminated 
areab (by instrumental survey) 
--------- 
‘At bmom of Tank 134, west end; cleaned out and rwmpled twice-both times gmss-alpha 
xtivily was <20 pCi/g. 

tIndings). 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 Ievels to insignificant values, 
Therefore, aside from the sampling and theoretical 
evaluations described below, no exploratory excava- 
tion was conducted in developed areas. 

I. Vicinity of BuiIdings 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/mJ) discovered in aoger 
samples (Sec. III.B.2.a). The highest tritium con- 
centrations in samples taken from other, onea- 
yted locations under the parking lot showed 
rl20 pCi/mj-values that are only a few percent of 
the ERDAM 0524 RCG value of 3000 pCi/m1 for 
1, 

tritium in drinking water in uncontrolled areas, The 
tritium may have originated in the vicinit,y of U and 
W Buildings and may have been moved with fill 
material that wa$ pushed to the southwest during 
original demolition (see Sec. III.B.2.a). Samples of 
water from vegetation around the bs Alamos Inn in 
the vicinity of the U- and W-Building locations did 
not show abnormal levels of tritium (see Sec. 
1II.B.Z.a and Fig. 521, indicating that although un- 
discovered tritium contamination may remain on- 
der existing structures and the parking lot, it is 
almost certainly low-level and is not mobile. 

2. Trinity Drive Areas. Some contamination 
may exist in the fill material under Trinity Drive. 
Construction debris (concrete supports, steam-pipe 
ins&&m, etc.) in the fill in the D-Building area 
was contaminated. The topography is such t,hat, 
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 fiIi 
and debris from the southwestern portion of t,he 
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 
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‘repaving project. On the basis of ex- 
gained during this operation, any remain- 
,ts of highly contaminated soil would have 
tiy diluted by the gathering and spreading 
ckfill for road construction. 
,s of two contaminated manhole structures 
and -65; see Fig, 92) may remain under 
Irive. Old drawings show two manholes cm 
acid-sewer line -56 m and 85 m north and 
ppenheimer Drive under the widened par- 

tion of Trinity Drive. The bases for these manholes 
tray well have been left in place, as was the case for 
the two removed during decontamination; thus, the 
county could inadvertently excavate, bring to t,he 
surface, and carry off one or both of the manhole 
bases as part of some future project. On the assump- 
tion that the manholes are no more contaminat~ed 
than those already excavated (Sec. III.C.Z), isolated 
soil spots contaminated to 500 pCi/g probably would 
be mixed with clean soil and would either be hauled 
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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 >ZO 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. *here 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-I 

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

IV. DISCUSSION 

Throughout the survey and decontamination 
“per&ions at TA-1, an important and recurring 
question was: To what Ieve 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 leveW” have 
been based primarily on considerations of surface 
contamination, whereas the majority of the 
plutonium contamination in the TA-I 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. levers of 5CO dis/min/g (225 pCi/g) in any 

; ;:< .L’ ti . 

,..~:v*’ ~<&qj 

i-cm-thick layer for particles smaller than IO9~;$$$! 
diameter or a total of 1000 dis/min/g (450 pCi/&$& 
ail particle sizes, ..y r, a*; 

:;,$;$jy 
NO recommendations, standards, or individ,$p& 

studies have been made on acceptable le,&‘<$‘+!~ 
., ,&$?a8 

uranium in soils. However, uranium is ubiquitous:. -+$e .,;*e y&:ig 
the earth’s crust, and many areas have reIati~~~~‘,-~~, 
high concentrations of uranium in the soil. For &@G 

.., ,&et> 
ample, the St. Typpolyte shales m France cootai<,yI$,* 
-1200 ppm (6000 @X/g), while in the US the co+$J& ‘$ 
marl phosphate in the Charleston, SC, area contaihi?F;; 
200 ppxn (960 pCi/g) and the 

,s+:;..::: 
~iocene-Plio~e~e~.~~,I.. 

phosphate deposits in the Gulf Coastal plain $$Q 
Florida contain 100 pprn (460 pCi/g). The spe,$&& 

,.,,. s$,* ,!, activity of natural uranium is low, and the prima&~;.~~~~ 
hazard is the chemical toxicity to the kidney follo$~~~‘%~ 
ing ingestion rather than the radiation dose to tfi$$# 
lungs following inhalation. If very insolubl~~.~~~$$ 
uramum compounds are encountered, the radmtlon,;;;&+ 4 
dose to the lungs may be important; however, rnos~~~$${ 
uranium compounds have a significant degree of..&.~. 
solubility. On the basis of the maximum 

; G. ,.*e$ 
permissiblti d>,~!%:: .~ >p&;2$ 

concentrations (MPG) of uranium or the radioac.+.-p 
.>,Y&%g$q 

tivity concentration guides promulgated by various;:@+; 
national and international bodies on radiation,;,;>@; 
protection, uranium is considerably less hazardous,,~,~~,~~~~~~ 

.t,; ,+b 

than plutonium, although it is difficult to derive an .,,‘;% 
exact ratio of hazard without a more detailed study. 

,,‘.;, q@ 
“+::ti~ 

One approach to a contamination problem is to::??& 
make a detailed site survey describing inventory,. 
distribution, and nature of the contaminants and to 
use t.hese data in conjunction with land-use infor- 
mation and local meteorology to derive limits for 
each contaminant in the specific 1ocaIity. 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 coo- 
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 
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at material’ with 
everal hundreds of pCi/g would 
analysis, involving either soil 
luGon, or sulfate fusion, will 
s of 1 pCi/g, but the results 
portion of the soil in the area, 

rea was located 
immediately. Frequent sam- 

tly increasing the 

8s.alpha activity. 
in other cleanups 
Its when checked 

was not as sen- 
as radiochemical analysis, but 

resuhs became available in a relatively short time so b. 
$;,: 
V’, that m&e samples could be taken and the crews 

.~ 
could bb directed promptly. In an attempt to over. 

come the sensitivity problem at least partially, ex- 
cavations were usually dug somewhat beyond the 
point of gross-alpha detection in many samples, 
although some isolated areas with low positive levels 
remain. 

Decisions about what is “as low as practicable” are 
difficult to make on a case-by-case basis because 
there are no fixed standards and decisions are 
largely judgmental. Early in the effort, ERDA’s 
Division of Safety, Standards and Compliance, 
Headquarters, delegated responsibility for final 
decisions to ALO’s Operational Safety Division. 
LASL’s job was to carry out the operations and 
make recommendations on where to proceed and 
when to stop. In retrospect, it was an excellent 
method because it provided an independent check 
on the progress and necessitated frequent study and 
review of the data so that recommendat,ions could 
be made. 

Noti that the work is finished, the question is: 
how complete was the decontamination and what 
are the health hazards that may remain? Consider- 
ing that the contamination found was very spotty 
and that contamination was found in areas where no 
record of radioactivity work could be found, one 
cannot be certain that some small pockets of low- 
level uranium and plutonium contaminat,ion do not 
exist. Because measuring devices with relatively 
poor sensitivity were used (for reasons described 
above), above-background contamination may still 
exist. However, in view of the localized nature of the 
deposits found and the extensive surveys made in 
both contaminated and uncontaminated areas, the 
probability of encountering sizable pockets of high- 
level contamination is low. 

The possible public hazard in the TA-1 area is dif- 
ficult to assess without qualification because of the 
widely accebted assumption that any amount of 
radiation, no matter how small, will result in some 
incremental hazard. Even in regions where 
background levels are much higher than any con- 
tamination remaining in TA-I, some people 
presume that there is some damage, although 
studies have not been able to detect it. 

However, in the TA-1 area as it is today, most 
low-level residual contamination is buried under fill 
used to restore the area. Those pockets of con- 
tamination discovered during exploration and 
decontamination were relatively small, so that eveo 
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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 hy comparing the existing 

levels in TA-I with the levels mentioned in Ref&.;!f: 
19 and considering the small relative sizes $lzi;<$j 
areas and their locations. In this light, the pre~~~@,$ 
day TA-1 area poses no risk to human healt$$$T,:; 
fact, before the survey and decontamination e&o&~; 
began the real risk was already low and even t&$.$ 
was predicated largely upon the possibility of:&$?~: 

,,,~ ~&X cavating a pocket of higher contamination. A &q;$ “~, A% 
tion for continuous air-sampling established d&,‘@ 
this project will be operated for a reasonable per&I’:?. 

.. ” t ;: as part of LAWS routine monitoring ne+wrk tp;:;+ 
document actual conditions. :q.,?: 

.5.;& 
,>@!. 

.~ ‘,,& -.,. --------- ;. ~.~.“, 

SUMMARY OF RECORDS SEARCH AND DISCUSSIONS WITH 
x,. ~ ,‘z<: ; 

LASL PERSONNEL CONCERNING BUILDINGS AND DRAIN LINES ?“> ..~ ., 
IN TA-1 WHERE RADIOACTIVE MATERIALS WERE PROCESSED ::. 

(Compiled August 1975) i 

TA-l-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 hy 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 OCQ. 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-l-6 (D Building) Completed in December 
1943 hy 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 hy 144 ft long 
and was used for chemistry and metallurgy, Signifi- 
cant amounts of z8ePu and n5U 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 corn- 
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J 
pleted on November 30, 1954. The work was done hy ‘; 
Zia Co., with Group H-l 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 hrought to grade, Remaining drain 
lines were removed on a later work order that in- 
cluded the eastern half of TA-1. 

TA-l-8 (D-2 Building). Built in July 1944 at a 
cost of $28 345, It was of wood-frame construction, 
3’2 ft wide by 80 ft long hy 9 ft high, and was used as 
a laundry for contaminat,ed clothing and glassware. 
The drain lines were shallow and emptied to an open 
area near the canyon ?im. 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 taok. The building 



doors and windows 
re salvaged zind the remainder of the building was 

was removed “as far down 

Later soil sampling and counts taken 
probe revealed pockets of z38Pu con- 
the septic tank and sotne plumbing 

re removed to the contaminated dump 

igma Vault). Built by R. E. 
ee between November 1944 and January 1945 
ost of $28 8‘29. It was of reinforced concrete, 20 
e by 41 ft long by 13 ft high, and was used for 

*W. Minor spills in the building 
low-level contamination on the 
shelving. It was demolished in 
ia Co. and removed to the con- 

drain lines were connected to 
thi building’s storage area 

IA-l-21 (G Building). Built by hired labor in 
August 1943 at a cost of $16 850. It was of wood- 
f&e construction, 28 ft wide by 74 ft long by 13 ft 
hi’h The middle section housed the Sigma Pile, 

7. 
which was constructed of graphite and uranium. 
Tie concrete lloor was slight.ly contaminat,ed and a 
slibht amount of contamination ‘was flushed down 
d&s during decontamination of radium sources. 
T&Y building itself was free of contamination and 
w& removed by Los Alamos Transfer Co. in June 
19b9, The drains and concrete were taken to the 
r&ioactiw waste dump. 

?A-l-26 (H Building). Built by hired labor in 
1944, It was of wood-frame const,rgctions 
by 92 ft long. Additions included &en- 

15 ft wide by 20 ft long, 12 ft, 4 
in! wide by 10 ft long, and 10 ft, 6 in. wide by 10 ft 
I& at a cost of $65 261, The building initially was 
us A d for wxk with z’OPo and later was used by Group 
C&R-l0 for offices and work space. During the 
teAwe of CMR-10, items contaminated with “‘Ba- 
x4& were used and stored in and under the 
building, wit,h some resulting contamination. The 
mAteriai with short half-life decayed, but *S* 

regained as a contaminant. During the 1957 TA-1 
cleanup, the building was demolished by Zia Co. 
and removed to the dump. Drain lines from H 
Building were contaminated and were removed to 
the dump, as was a substantial amount of soil from 
under the building. 

TA-l-29 (HT Building). Built, by R. E. McKee 
during July and August 1945 at a cost, of S169 650. It 
was of wood-frame construction, 62 ft wide by 269 ft 
long by 30 ft high! with a basement 15 ft wide by 69 
ft long by 10 ft high. It was used by the Shops 
Department for processing normal and enriched 
uranium. Substantial levels of uraniuni contamina- 
tion v%re found in the building, and it was 
demolished and hauled to the contaminated dump 
in December 1965. No drain lines other than 
sanitarysewer lines connected with this building. 

TA-I-30 (HT Barrel House). Built in July 1946 
at a cost of S365. It was of wood-frame c&truction, 
8 ft wide by 12 ft long by IO ft high, and was used for 
uranium storage and was moderately contaminated. 
It was demolished and hauled to the contaminated 
dump in July 1964 by Zia Co, No drains were 
associated with this building. 

TA-l-32 (I Building). Built by US Post, 
Engineers during June and ,July 1945, it was of 
wood-frame construction, 30 ft, wide by 60 ft long by 
16 ft high, and was used for machining beryllium. It 
was sold to the Dog Obedience Club in 1958 and was 
moved to 1060 Airport Road, At that time it was dis- 
covered to be contaminated with nonradioactive 
beryllium, was repurchased by the government, 
demolished, and taken to the contaminated dump 
in 1959. No drain lines other than sanitary-sewer 
lines connected to this building. 

TA-l-42 (ML Building). Built by hired labor 
during October and November 1945 at a cost of 
S26054. It was of wood-frame construction, 27 ft 
wide by 115 ft long by 13 ft high! and was used 8s a 
medical laboratory for tnany years by the groups 
later known as H-4 and H-5, who did sampling work 
to determine human uptake and excretion rates. Af- 
ter H-4 and H-5 moved out, the building was used 
by Group J-11 to process americium and curium. J- 
11 personnel were involved in a spill of radioactive 



material that contaminated the northern 67 ft of the 
building. Even after extensive decontamination, a 
modem& 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-l-43 (M Building). Built by N. M. Sundt & 
Sons in April 1943 at a cost of $11~4 874. It was of 
wood-frame construction, 42 ft wide by 63 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-l-45 (0 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 F&-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, 

Building). Built by N, M. Sundt & 
1943 at a cost of $95 641. It was of 

pood-frame construction, 32 ft wide by 103 ft long 
yy 171 ft high, and had a. full basement, Anaddition 
y later placed on the south end. The buildingwas 
yed by the medical and health-monitoring group. 
Some film calibration was done in the north base- 
&at, where a small radium spill contaminated part 
df the north basement and part of the tunnel con- 
decting Q Building to Boiler House No. 2. The spill 
&as cleaned up as thoroughly as was practicable,. 
&t some contamination remained. The building 
~48s removed by H. C. Thompson in February 1959. 
‘Iihe concrete including t,he tunnel and associated 

dump in 1964 and burned. The sanitary sewer and 
,., .;@~ 

septic tank were also removed, 
.:.$&: 

TA-l-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-umni~m 
storage and recovery. It was removed to the con- 
taminated dump on July 27, 1964. There was no 
plumbing. 

TA-1~70 (VBuiIding). 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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barninated dump. The sanitary-sewer line 
,no contamination. 

,115 (J-2 Building). Built by R. E!McKee 
kpleted on December 15, 1949, at a cost of 
;. It was of wood-frame construction, 73 ft 
~190 ft long by 17 ft awage height, and was 
Group J-2 for radiochemistry work. Various 
Is were processed, but the ones of most con- 
ire fission products and plutonium. The 
half of the building was relatively free of 
,nation, but the western part was highly con- 
;ed within the hoods, hot cells, and 
,k.,A pipe trench ran east and west through 
er of the floor. The building was demolished 
and the acid drain line from the building tq 
ztion at Trinity Drive was removed, along 
me soil near the line where leaks had IX- 
To save money, the sanitary sewer from the 
; north to Finch Street was not removed 

the junction at Finch Street was not 
inated. 

Acid-Sewer Lines and Manholes. Recotds date 
that all acid drain lines from the D-Building area to 
Trinity Drive, including the double line south of C 
Building, were removed and placed in the con- 
taminated dump. 

Mtiny manholes were checked for contamination, 
and most were contamination-free. Some were filled 
with dirt, some were transferred to Los Alamos 
County, and some were just abandoned. Any that 
were found contaminated to any degree were 
removed to the contaminated dump, along with all 
associated plumbing. Minimal amounts of con- 
tamination may remain, but they would have heen 
below the detection levels of instruments available 
at the time, and some surfaces may have heen 
coated with dirt or moisture, making low-level 
counting impossible. Modem, sensitive equipment 
might pinpoint small dep&ts of radioactivity in 
some areas. 
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structure 

APPENDIX I3 

STRUCTURE IDENTIFICATION, REMOVAL DATE, AND 
RADIOACTIVE-USE HISTORY OF TA-1 

(Compiled August 1975 from Engineering Department 
and Health-Division Records) 

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

TA-l-l 

TA-l-2 

A 

B 

2159 

2159 

TA-l-3 

TA-l-4 

TA-l-5 

B-l 

Boiler House 
No. 2 

C 

l/23/46 

z/59 

12164 

TA-1.6 D 

TA-l-7 D-1 

Complete 
11~30/54 

10146 

TA-l-8 D-2 10/53 

TA-l-9 D-3 6/56 

TA-l-10 

TA-l-11 

D-4 

D-5 Sigmh 
Vault 

1112154 

12165 

TA-l-12 

TA-1.13 

TA-1.14 

TA-l-15 

D-6 

D-7 

D-8 Bunker 

D-9 

1154 None. Paint storage. 

1154 None. CMR HF gas analysis. 

If54 None. Coffee shop for D Building. 

None, Administrative offices. 

zazTh (small amounts), YJ-Yl foils. 
Mostly administrative offices. 

l’OPo (sealed sources). 

None. Supplied steam for TA-1. 

YJ. Shops Department (the first building 
burned before May 1945). 

*3gPu, YJ, YJ, 3H. Chemistry and 
metallurgy. 

Calcium metal storage; moved to north side 
of DP road (TA-21). 

zsoPu, YJ. First use, contaminated laundry 
and glassware decontaminaticn; second use, 
electronics shop; third use, decontamination 
of D-Building equipment; fourth use, storage. 

Count room for H-l (CM-12) filter papers 
from room-air tests. 

None. Storage. 

YJ, z~nPu-occasional spills were cleaned 
up. Slight amount of contamination remained 
cm flowA 

None, Moved to current technical area (TA-21). 



structure structure Removal Radioactive Materials Used 
Number Nomenclature Date andlor Structure Use 

TA-l-16 Delta 4/65 

TA-1.17 E 3158 

TA-l-18 F lo/58 

TA-l-19 F-l 5131165 

TA-1.20 FP 4165 

TA-l-21 G 6159 

TA-l-22 2159 

TA-l-23 Gamma 1 2159 

TA-l-24 GC 9146 

TA-l-25 Warehouse GR 4127155 

TA-l-26 H 6157 

TA-l-27 H Extension 5157 

TA-l-28 H-l 6159 

TA-l-29 

TA-l-30 

TA-l-32 

HT 

HT Barrel 
HOUSe 

HT Gas Stop- 
%e 

I 

12165 

7164 

TA-l-31 7164 

TA-l-33 Platform I 

7159 

3155 

“‘Ru, “‘Ru. C!&mic fixation of radioactive 
waste; research; originally used for meeting 
rooms. 

None. T Division 

None. Film storage. 

None. Storage, 

None. Foundry for nonradioactive, nonferrous 
metals. 

Uranium, zz%a, Originally used for the 
Sigma Pile (graphite); later used to leak- 
test radium sources. 

=‘OPo, ‘3’Cs-‘a’Cs contamination incident 
occurred. 

VJ, z3ePu. Ice House; storage and assembly. 

Unknown. Location not identified 

None. Equipment storage, 

“@Ba “‘La, So Sr. Originally used for 
zlOPo’source preparation, 

None. Administrative offices; building was 
removed to contaminated dump. 

**%a (slight floor contamination), sealed 
sources of Ysr, no =9Pu. 

YJ, *Y, Heat treatment and machining. 

*YJ. Storage. 

*YJ. Storage. 

Beryllium. Building was purchased by the Dog 
Obedience Club and found to have beryllium 
contamination, After repurchase by t.he AEC, 
it was taken to the contaminated dump. 

None. Loading dock. 
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structure 
Number 

structure 
Nomenclature 

Removal 
Date 

TA-l-34 J 6154 

TA-l-35 J-5 

TA-l-36 J-6 

1950 (by 
windstorm) 

6154 

TA-l-31 J-7 6154 

TA-l-38 J-8 6154 

TA-l-39 J-9 6154 

TA-l-40 K 4f54 

TA-l-41 L 1141 

TA-l-42 ML 12158 

TA-l-43 M 

TA-l-44 

TA:l-45 

TA-l-46 

N 

0 

P 

TA-1.41 P-Prime 

TA-l-48 Paint Shop 

TA-l-49 Q 

complete 
1216157 

7154 

11/56 

2159 (east 
portion) 

12165 

4121155 

2159 

TA-l-50 R 7154 

TA-l-51 R-l 1154 

TA-l-52 R-2 117154 

TA-l-53 S 2159 

Sealedsources, no plutonium, Offices and 
laboratories. 

None. Initially used for a medical labora. 
tory; later used for storage. 

None. Storage. 

None, Storage. 

None. Storage. 

None.. Stockroom. 

Unknown. Location not identified. 

zY’u, *“Am, curium. Medical laboratory for 
urine assay; later use by J Division resulted 
in contamination by americium and curium 

Enriched YJ. Metallurgy and recovery. 

*x”Po. Laboratory used by Enrico Fermi. 

**%a, Source vault; leaking sources. 

None. Personnel offices. 

None. Supply and Property offices. 

None. Paint storage and use. 

a*%a for calibration (there was a contami- 
nated spill). 

None. Glass shop, cryogenics, modei shop, 
and carpenter shop. 

None. Lumber rack. 

None. Lead storage. 

None, General stock warehouse. 
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%ructun? shwcture RS3IIOV~l Radioactive Materials Used 
Number Nonmiclature Date and/or structure use 

L’A-l-54 S-l a/13/54 

rA-l-55 Saw Building 2153 

rA-l-56 Sigma 12165 

rA-l-57 Cooling 
Tower 57 

Sigma-l 

Sigma-2 

Sigma-3 

Sigma-4 

Steam Pit 

Cooling 
Tower 63 

T 

Theta 

Theta-1 

TU 

TU-1 

2165 

None. Storage. 

None. Graphite sawing. 

YJ, YJ, thorium. Casting, machining, 
and powder metallurgy. 

None, Cooling water. 

L’A-l-58 

PA-l-59 

l-A-l-60 

rA-l-61 

FA-l-62 

PA-l-63 

4122155 None, Storage. 

4155 None, Storage. 

4/55 None. Storage. 

4155 None, Storage. 

1156 None, Heating steam. 

2159 None. Cooling water. 

I-A-l-64 

I’A-l-65 

rA-l-66 

FA-l-67 

rA-l-68 

2159 

2147 

715a 

II27164 

7127164 

None. T-Division offices. 

None. 

None. Storage. 

==lJ. 

TA-l-69 

TA-I-70 

U 

V 

-I’A-l-71 

TA-l-72 

W 

Cooling 
Tower12 

YJ. Contained furnace for burning rags, etc., 
used in uranium recovery. 

sH, YJ, zYJ, “C, **%a (sources). 

Beryllium, uranium alpha contamination. 
Sheet metal storage. 

Uranium, z’OPo, ‘H, Van de Graaff. 

None. Water cooling. 

TA-l-73 Warehouse 1 

TA-l-74 Warehouse 2 

2159 

2159 

2159 

z/59 

6148 

9154 

None. Storage. 

None. Storage. 



13 

structure structure 
Number Nomenclature 

TA-l-75 

TA-l-76 

TA-l-77 

TA-l-78 

J-Division 
Annex ware- 
house 3 

Warehouse 4 

Wqehouse 5 

Warehouse 6 

TA-l-79 X 

TA-l-80 Cooling 
Tower 80 

TA-l-81 Y 

TA-1.62 Cooling 
Tower 82 

TA-l-63 

TA-l-84 

Z 

P-Prime 
AIloex 

TA-l-85 Sprinkler 
House 

TA-l-86 

TA-l-87 

Platform 

a7 
Guard Station 
327 

TA-1.88 88 
Guard Station 
210 

TA-l-89 89 
Guard Station 
202 

TA-l-90 Guard Tower 

2 

Removal 
Date 

5165 

None. Storage. 

None. Storage. 

None. Originally used for repair of equip. 
merit from machine shops and later for 
storage. 

6154 Induced activity in cyclotron. Some 
radioactive targets were used. 

8154 None. Water cooling. 

6/56 Alpha contamination, ‘H, YJ. Physics 
laboratory. 

6156 None. Cooling water. 

z/59 3H. Cockcroft-Walton machine. 

lo/65 None. Offices. 

6/60 NOIW. 

6146 None. Unloading dock for C Shop. 

11156 NOIE. 

l/59 

2159 

4/64l 

None. 

None. 

NOW. 



Tkl-93 

.-l-94 

.-l-95 

.-l-96 

.-l-97 

.-l-98 

.-l-99 

.-l-loo 

.-l-l01 

,-1.102 

,-l-l03 

,-l-l04 

,-l-l05 

L-l-lo6 

,-l-l07 

,-l-l06 

,-l-l09 

structure 
Nomenclature 

Warehouse 7 

Guard Tower 
92 

Guard Tower 
93 

Guard Tower 
94 

Guard Tower 
95 

M-l 

Warehouse 13 

K-1 

Warehouse 15 

Warehouse 16 

Warehouse 17 

Warehouse 18 

Warehouse 19 

Sheet Metal 
Shop 

Gamma-2 

Passageway 
106 

Passageway 
107 

Passageway 
106 

Passageway 
109 

Removal 
Date 

1956 

7/51 

Relocated 

Relocated 

1946 

3165 

1954 

3165 

1217155 

12/7/55 

1954 

1954 

3165 

3165 

6164 

z/59 

2159 

2159 

2159 

Radioactive Materials Used 
amllor Structure Use 

None. Storage (sold to Junior National 
Rifle Association). 

NOW?. 

None, Moved in 1949 to current technical~ 
area (TA-18). 

None, Moved to current technical area 
(TA-151. 

NOTE. 

Originally used for machining lithium; 
later for VI samples (no contamination). 

None. Storage. 

None. Machining graphite. 

None. Storage. 

None. Storage. 

None. Storage. 

None. Storage. 

None. Storages. 

YJ (spill on concrete floor). 

None, Post office and storage. 

NOW 

, 



structure structure Removal 
Number Nomenclature Date 

TA-l-110 Passageway 
110 

2159 

TA-l-111 Pmsageway 
111 

2159 

TA-l-112 Passageway 
112 

3/59 

TA-l-113 Passageway 
113 

9154 

TA-l-114 Microscopy 
Laboratory 

1953 

TA-l-115 J-2 1958 

TA-l-116 J-3 5158 

TA-l-117 

TA-l-116 

TA-l-119 

TA-1.120 

TA-l-121 

TA-l-122 

TA-l-123 

Gas storage 

118 
(latrine) 

Warehouse 21 

Warehouse 22 

10/59 

4153 

Warehouse 24 

Guard Tower 
123 

TA-l-124 124’ 
Guard Station 
304 

4153 

4153 

4153 

4153 

Relocated 
It46 

613158 

TA-l-125 125 
Health and 
Safety 

TA-l-126 Mesa Library 

Released 
to AEC 
2125152 

4153 

TA-l-127 AP 11/15/65 None. Offices; formerly barracks. 

134 

*a*Pu, YJ, Yl, fission products, ameri- 
cium, curium. Radiochemistry. 

None, Storage; moved to current technical 
area (TA-3). 

None. Storage. 

None. 

None. Zia paint shop and storage. 

None. Zia carpenter shop and storage. 

None, Zia furniture repair shop and storage 

None. Zia sign shop and storage. 

None, Moved to current technical area 
(TA-18). 

None. 

Radioactive Material 
antior Structure Use 

None, Dormitories; later, Zia Co. health 
and safety offices. 

%r (surface contaminated but cleaned up) 
Library; later <J-Division laboratories. 



SwKam structure Removal 
Fwnber Nomenclature Date 

TA-l-128 Medical 
Warehouse 

1953 None. Used for old hospital. 

TA-1.129 129 
Guard Station 
239 

3f58 None. 

I’A-l-142 I’ 
TA.l.143 

I 
rA-l-130 

rA-l-131 

rA-l-132 

130 51.51 

Bailey Bridge l/65 

Water Tower Relocated 

None. Guard station. 

NOIX 

None. Moved to current technical aiea 
(TA-21). 

rA-l-133 Booster 
Station 

3/66 None. Booster station for water. 

I’A-l-134 Septic Tank Abandoned 
(sanitary) 1964 

None. Served Buildings 103 and 104. 

l’A-l-135 Septic Tank Abandoned 
(sanitary) 1964 

None. Served Building M-1. 

l’A-l-136 

I’A-I-137 

Platform 136 None. 

Septic Tank 
(sanitary) 

a/23154 

Abandoned 
1965 

a3ePu. Sewed D-2 hutment; removed August 
1975. 

IIA-I-138 Septic Tank Abandoned None, (Filled with dirt.) Served 
(sanitary) 1956 Building 4. 

rA-l-139 Septic Tank Abandoned 
(sanitary) 1965 

l’A.1.140 Septic Tank 
(sanitary) 

Beryllium (?I or uranium (?). Served 
Delta and D-5 Buildings. 

Uranium. Served HT Building and Foundry. 

TA.1.141 Septic Tank 
(sanitary) 

Abandoned 
1965 

Abandoned 
1965 

None. (Filled with dirt.) Served X Building. 

Septic Tank 
(sanitary) 

Septic Tank 
,(sanitary) 

Abandoned 
1953 

lo/65 

None. Served Building 118 (latrine). 

VJ, YJ. Served J-Division Annex and 
TU Building. 

TA-l-144 144 10/53 None. 

Radioactive Materials Used 
and/or Structure Use 
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structure 
Number 

TA-l-145 

TA-l-146 

TA-1.147 

TA-1.148 

TA-1.149 

TA-l-150 

TA-l-151 

TA-l-152 

TA-l-153 

TA-l-154 

TA-l-155 

TA-l-156 

TA-l-157 

TA-l-158 

TA-l-159 

TA-l-160 

TA-l-161 

structure 
Nomenclature 

145 

Incinerator 
146 

Incinerator 
147 

Platform 146 

Tank 149 

150 

151 

Transformer 
Station 

Transformer 
Station 

Transformer 
Station 

Transformer 
Station 

Transformer 
Station 

Transformer 
Station 

~ansformer 
Station 

Transformer 
Station 

Transformer 
Station 

Transformer 
Station 

RkXllOVd 
Date 

10153 

lo/58 

(No history. Building had no plumbing sod 
is believed to have been clean.) 

NOllCZ. 

2159 None, 

2159 

Relocated 
2153 

Relocated 
8152 

9157 

10164 

None. 

None. Moved to current technical area 
(TA-3). 

None, Moved to current technical area 
(TA-21). 

*W. Part of M-Building complex. 

None, 

1964 None. 

1964 None. 

10/64 None. 

lo/64 NOIE. 

8154 None. 

6/60 NOIX 

6/60 NOXX. 

6/60 None. 

Transferred 
to county 
l/11/66 

NOI%. 
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structure 
Number 

TA-l-162 

TA-l-163 

TA-l-164 

TA-l-165 

TA-l-166 

TA-l-167 

TA-1.168 

TA-l-169 

TA-l-170 

TA-l-171 

TA-l-172 

TA-l-173 

TA-1.174 

TA-1.175 

TA-l-176 

TA-l-177 

structure 
Nomenclature 

Transformer 
Station 

Transformer 
Station 

Transformer 
Station 

Transformer 
Station 

Transformer 
Station 

Transformer 
Station 

Manhole, 
steam 

Manhole, 
steam 

Manhole, 
sprinkler 

Manhole, 
sprinkler 

Manhole, 
electrical 

Manhole, 
steam 

Manhole, 
acid-sewer 

Manhole, 
sprinkler 

Manhole, 
sanitary- 
sewer 

Manhole, 
steam 

Removal 
Date 

Transferred 
to county 
l/l l/66 

6/60 

6/60 

6/60 

6f60 

Abandoned 
1964 

Abandoned 
1964 

Abandoned 
1964 

Abandoned 
1964 

Abandoned 
1964 

Abandoned 
1964 

1964 

Abandoned 
1964 

Transferred 
to county 
1966 

Abandoned 
1959 

Radioactive Materials Used 
and/or Structure Use 

NOLIE 

NOIE. 

NOlIt?. 

None. 

NOIS% 

None. (Filled with dirt.) 

None. (Filled with dirt.) 

None. (Filled with dirt.) 

None. (Filled with dirt.) 

None. (Filled with dirt.) 

None, (Filled with dirt.) 

Plutonium, uranium. Junction for Sigma 
and D Buildings. 

None. (Filled with dirt.) 

None. Served A and B Buildings. 

NOTE 
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structure 
Number 

TA-1.178 

TA-l-179 

TA-1.160 

TA-l-181 

TA-l-182 

TA-l-183 

TA- L-184 

TA-l-185 

TA-l-186 

TA-l-167 

TA-l-188 

TA-l-169 

TA-l-190 

TA-l-191 

TA-l-192 

structure 

Nomenclature 

Manhole, 
water 

Manhole, 
telephone 

Manhole, 
sprinkler 

Manhole, 
sanitary- 
&3wer 

Manhole, 
steam 

Manhole, 
steam 

Manhole, 
steam 

Manhole, 
steam 

Manhole, 
steam 

Manhole, 
&id drain 

Manhole, 
sanitary- 
sewer 

Manhole, 
sanitary- 
sewer 

Manh&, 
gas valye pit 

Manhole, 
telephone 

Manhole, 
sprinkler 

Removal 
Date 

Transferred 
to county 
1966 

Transferred 
to county 
1966 

Abandoned 
1964 

Abandoned 
1959 

Transferred 
to county 
l/11/66 

Abandoned 
1964 

Abandoned 
1959 

Abandoned 
1959 

Abandoned 
1959 

1960 

1960 

Abandoned None found. Served V,, D, and M Buildings 
1959 (was filled with dirt), 

Abandoned 
1960 

Transferred 
to county 
l/11/66 

Abandoned 
1960 

Radioactive Materials Used 
and/or Structure Use 

NOIZ. 

NOIll?. 

Checked: no contamination found. Served 
V, M, D, and A Buildings. 

None 

NOIlC 

YJ. Served M Building 

Uranium. Sewed V and M Buildings, 

NOIU? 



3tructure 
Number 

l-A-l-193 

fA-1.194 

I’A-I-195 

PA-l-196 

rA-I-197 

rA-l-198 

rA-l-199 

rA-l-200 

rA-l-201 

rA-l-202 

rA-I-203 

rA-l-204 

stiucture 
Nomenclature 

Manhole, 
domestic 
water 

Manhole, 
sprinkler 

Manhole, 
sanitary- 
sewer 

Manhole, 
Banitary- 
sewer 

Manhole, 
sanitary- 
sewer 

Manhole, 
sanitary- 
sewer 

Manhole, 
sanitary- 
sewer 

Manhole, 
sanitary- 
sewer 

Manhole, 
sanitary- 
ssver 

Manhole, 
sanitary- 
sewer 

Manhole, 
sprinkler 

Manhole, 
domestic 
water 

Removal 
Date 

Transferred 
to county 
l/l l/66 

Transferred 
to county 
l/11/66 

Transferred 
to county 
l/11/66 

Transferred 
to county 
l/11/66 

Transferred 
to county 
l/11/66 

Transferred 
to county 
l/II/66 

Transferred 
to county 
l/l l/66 

Transferred 
to county 
l/11/66 

Transferred 
to county 
l/11/66 

Abandoned 
1966 

Abandoned 
1964 

Abandoned 
6159 

Kadioactive Materials Used 
and/or Structure Use 

NOW. 

None found. Served Gamma Building. 

None found. Served Gamma Buildjng. 

None found. Served Gamma Building. 

None found. Served Gamma Building. 

None found. Served W, R, S, and T Buildings 
and Mesa Library. 

None found. Served W, R, S, andT Buildings 
and Mesa Library. 

None found. Served W, R, S, and T Buildings. 

None found. Served W, R, S, and T Buildings 
(was filled with dirt). 

None. (Filled with dirt.) 

None. (Filled with dirt,) 
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strllcture 
Number 

TA-l-205 

TA-1.206 

TA-l-207 

TA-1.206 

TA-l-209 

TA-1.210 

TA-l-211 

TA-l-212 

TA-l-213 

TA-l-214 

TA-l-215 

TA-l-216 

TA-l-217 

stiucture 
Nomenclature 

Manhole, 
sprinkler 

Manhole, 
sprinkler 

Manhole, 
sanitary- 
w3w* 

Manhole, 
mnitary- 
sewe* 

Manhole, 
sprinkler 

Manhole, 
sanitary- 
sewer 

Manhole, 
piYXW3 

Manhole, 
sanitary- 
sewer 

Manhole, 
electrical 

Manhole, 
electrical 

Manhole, 
electrical 

Manhole, 
electrical 

Manhole, 
electrical 

ReIIlOVol 
Date 

Abandoned 
1964 

Abandoned 
1964 

1960 

Abandoned 
1959 

Transferred 
to county 
l/11/66 

Abandoned 
1953 

Abandoned 
1953 

lo/64 

Transferred 
to county 
l/11/66 

Transferred 
to county 
l/11/66 

Transferred 
to county 
l/11/66 

Transferred 
to county 
l/II/66 

Transferred 
to county 
l/11/66 

None. (Filled with dirt.) 

None. (Filled with dirt.) 

None found, Served R Building. 

None. served R Building (was filled with 
dirt). 

None. 

None. 

NOlX 

None. (Was pushed over canyon rim.) 

NOM!. 

NOTE. 

None. 

None. 

-  
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TA-l-218 

Td. .l. ,219 

T$ .l, .220 

I 
T+l-221 

Tk-I.222 

‘PA-l-223 

TA-l-224 

I 
TA-l-225 

TA-l-226 

l-A-l-227 

TA-l-228 

TA-l-229 

structure 
Nomemhture 

Manhole, 
electrical 

Manhole, 
telephone 

Mmhole, 
electrical 

Manhole, 
telephone 

Manhole, 
sanitary- 
sewer 

Manhole, 
electrical 

Manhole, 
electrical 

Manhole, 
electrical 

Manhole, 
telephone 

Manhole, 
telephone 

Manhole, 
telephone 

Manhole, 
telephone 

Removal 
Date 

Transferred 
to county 
l/11/66 

Transferred 
to county 
l/11/66 

Transferred 
to county 
l/11/66 

Transferred 
to county 
l/11/66 

Transferred 
to county 
l/11/66 

Transferred 
to county 
l/11/66 

Transferred 
to county 
l/11/66 

NOM. 

Transferred 
tocounty 
l/11/66 

None. 

N0Ile, Transferred 
to county 
l/11/66 

Transferred 
to county 
l/W66 

Transferred 
to county 
l/l l/66 

Transferred 
to county 
l/11/66 

Radioactive Materials Used 
ml/01 Structure Use 

NOIX 

None. 

None. 

NOlIt?. 



,I4 

TA-l-230 

TA-l-231 

TA-l-232 

TA-l-233 

TA-l-234 

TA-l-235 

TA-l-236 

TA-l-237 

TA-1.236 

TA-l-239 

TA-l-240 

TA-1.241 

TA-l-242 

TA-l-243 

TA-l-244 

.2 

stmcturt? 
NcmencIature 

Removal 
Date 

Manhole, 
sanitary- 
sewer 

Manhole, 
electrical 

Manhole, 
electrical 

Transferred 
to county 
l/11/66 

Transferred 
tocolmty 
l/11/66 

1959 

Manhole, 
electrical 

Manhole, 
steam 

Transferred 
to county 
l/11/66 

Abandoned 
1960 

Manhole, 
acid-sewer 

1965 

Manhole, 
sanitary- 
%?wer 

Abandoned 
1960 

Drum storage 1955 

Drum storage 2156 

Storage shed 

Fuel tank 

Manhole, 
steam 

Manhole, 
water 

1955 

6154 

Transferred 
to county 
l/11/66 

Transferred 
to county 
l/11/66 

Manhole, 
sanitary- 
sewer 

1960 

Manhole, 
sanitary- 
sewer 

Abandoned 
1959 

Radioactive Materials Used 
and/or structure use 

None. Served Dental Clinic, 

None. 

None. 

Plutonium, uranium. Served D Building. 

None. (Located on Trinity Drive.) 

NOIE. 

None. Relocated to current technical area 
(TA-3). 

NOW 

None. 

None. 

NOTE 

None found. Served M Building. 

None found. Served M, U, V, W, and T 
Buildings. 



&umber 
structure 

Nomenclature 

TA-I.245 Manhole, 
sanitary- 
sewer 

TA-l-246 Manhole, 
sanitary- 
sewl?r 

TA-l-247 

TA-l-248 

241 

Transformer 
Station 

TA-l-249 Transformer 
Station 

TA-l-i50 Tmnsformer 
Station 

TA-l-251 Transformer 
Station 

TA-l-252 Transformer 
Station 

TA-l-253 Transformer 
Station 

TA-l-254 Transformer 
Station 

TA-l-255 

TA-l-256 

255 

Transformer 
Station 

TA-l-257 Transformer 
Station 

TA-l-258 Manhole, 
sanitary- 
sewer 

TA-l-259 Valve box 

TA-l-260 Retaining 
wall 

Removal 
Date 

Transferred 
to county 
l/11/66 

1948 

12145 

II46 

Z/45 

II46 

Before 
1953 

II46 

1146 

7J46 

3147 

II47 

7/46 

1960 

1960 

1960 

Radioactive Materials Used 
and/or Structure Use 

None found. Served A, B, C, D, G, M, and V 
Buildings and Boiler House, 

None. Served Gamma Building 

(No information available.) 

None. 

NOM 

NOW. 

(No information available.) 

(No information available.) 

None. 

None. 

*“Am, curium. Served ML Building, 

None. 

NOTE. 
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structure 
Number 

TA-l-261 

TA-l-262 

TA-l-263 

TA-l-264 

TA-l-265 

TA-l-266 

TA-l-267 

TA-l-268 

TA-l-269 

TA-l-270 

TA-l-271 

TA-l-272 

TA-l-273 

TA-l-274 

TA-l-275 

TA-l-276 

TA-l-277 

TA-l-278 

,- TA-l-279 

1144 

stmctllre 
Nomenclature 

Manhole, 
acid-sewer 

Unassigned 

Retaining 
wall 

Unassigned 

Unassigned 

Retaining 
wall 

Retaining 
wall 

Septic Tank, 
sanitary 

Septic tank, 
sanitary 

Unassigned 

Pump house 

TP 

Tank 273 

Manhole, 
sanitary- 
sewer 

Septic tank, 
sanitary 

Septic tank, 
sanitary 

Transformer 
Station 

Manhole, 
steam 

Water tank 

Removal 
Date 

1960 

Not used 

1965 

Not used 

Not used 

4112163 

1965 

1964 

8/54 

Not used 

3147 

Not built 

Not built 

Abandoned 
1946 

Abandoned 
1946 

Abandoned 
1946 

1960 

Abandoned 
1957 

1947 

Radioactive Materials Used 
and/or Structure Use 

z3~Pu, uranium. Served D Building, 

--. 

None. Removed to city dump, 

YJ, *YJ. Served TU Building 

None. Served Building S-1. 

--- 

NOIE. 

-.. 

-.. 

Not located 

Not located. 

Not located; may have been removed, 
Served Theta Building. 

NOW?. 

None. (Filled with dirt.) 



st 
i% - 

T. 

T. 

Td 

T, 

T. 

T, 

T. 

T. 

T, 

T, 

T, 

T, 

T. 

~ructun? structure Removal Radioactive Materials Used 
Iumber Nomenclature Date mdlor structure use 

A-l-280 

A-l-281 

A-l-2.82 

A-l-283. 

3/41 None. 

3147 None. 

3147 None. 

12164 (Removed to contaminated dump.) 

A-l-284 9159 None. 

A-l-285 9159 None. 

A-l-286 

Water tank 

water tank 

Water tank 

Retaining 
wall 

284 
(Wingfoot) 

285 
(Wingfoot) 

Transformer 
Station 

Guard Tower 

Guard Station 

Office 
Building 

Substation 

Guard House 

Substation 

1965 None. 

A-1.2a1 

A-l-288 

A-l-289 

2149 

8159 

Not built 

None. 

None. 

.-. 

A-l-290 

A-l-291 

A-l-292 

1965 None. 

2165 None, 

1964 None. 
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APPENDIX C 

LETTRR DESCRIBING TA-I CONTAMINATION STATUS AND 
H-DIVISION RECOMMENDATIONS, JANUARY 13, 1960 

TO: R. E. Dunning, Engineering and Construction 
LAAO 

DATE: January 13, 19~ 

T. L. Shipman, Health Division Leader, LASL 

TA-1 

H 

I have discussed with each of the groups in H-Division which are involved-H-l, H-3 and H. 
5-the present condition of those parts of the TA-1 not enclosed by the fence around Sigma 
building and its surroundings. It is our considered opinion that there is at t,he present time no 
reason to prevent the utilization or the sale of this land for any purpose whatsoever, This in. 
eludes the area formerly occupied by D-building. 

It should be kept in mind that it undoubtedly would be possible at many points in t,his area to 
find detectable amounts of radioact,& materials or chemicals, It is felt, however, that such 
materials are present in such small quantities and so widely dispersed, that they do not in any 
way constitute a health hazard to either grown-ups or children. 

As you are aware, considerable time, effort and money went into getting this area cleaned up. All 
remaining pipe lines were surveyed, and those with any contamination wera removed. In addi- 
tion, considerable volumes of soil and concrete were! removed. Unless there is a willingness to ac- 
cept the degree of contamination still remaining, one might just as well agree that none of the 
area can aver again he used for anything. Such a conclusion obviously is unrealistic, but no more 
so than would be any further attempts to decontaminate to a zero level. 

After the western part of TA-1 is abandoned and given the same kind of treat,ment previously 
given to the eastern and, I can sea absolutely no reason why it, too, should not be available for 
sale or any other utilization. The problem should not be as difficult as was the case with D- 
building and certainly no more difficult than cleaning up the remainder. 

ORIGINAL SIGNED BY THOMAS L. SHIPMAN, M.D. 

T. L. Shipman, M.D. 
Health Division Leader 

TLS:rr 

cc: N. E. Bradbury 
J. Bolton 
S. E. Russo 

D. Meyer 
H. S. Schulte 
Roy Reider 
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;r+. APPENDUZ D 
!? >..e ,. qr:;, ,;:$$t;: 
-fi:>;, INSTRUMENTATION AND METHODS USED IN ,.e;.:.,. $4 ,,ig,, ;. 
~&*:>$, ‘, 
$‘F,i?~. $!~;c’, 
* ‘,In Situ Radiation Measurements 

measurements of x and gamma 
at each of the 62 samphng ha- 

by three different instrument systems: a 
meter, a high-pressure ionization chamber 
and the FIDLER (Field Instrument for 

on of Low-Energy Radiation) LAFPHA (Los 
Field Pulse Height Analyzer) system. 

meter is a Ludlum Model 12s count- 
a NaI(Tl) acintilhition crystal is 

:&d As the detector. This detector has the advan- $-, .,v 
-;%;tage of being sensitive enough to read nR/h directly. 
@$A disddvantage is that its response is quite depen- 
c&dent t/pan photon energy (Fig. D-1). The instrument 
$$tias &librated with a known flux of zz’Ra 
,,@daug&ers) gamma rays, The measured response 
.<. .., ,was normalized to therrnohrrninescent dosnneter .~?, ; .;,y &TLD’ 

1 
results (essentially independent of photon 

~~energy) from the environmental dosimetry network. 

THE 197 ‘4 SURVEY 

A Reuter-Stokes Model RSS-III spherical, high- 
pressure ionization chamber filled to 14 atm with 
pure argon was also used. Its calibrated-at-the- 
factory response was checked at various TLD 
measurement locations. In contrast to the micro-R 
meter it has a flat eneqy rew~~nse over a wide %s~ge 
of energies (Fig. D-2) and is thus well suited to make 
environmental gross-gamma measurements. 

The FIDLERJLAFPHA system is designed to 
monitor the low-energy x and gamma radiation from 
plutonium and americium, The FIDLER is a com- 
mercially available, thin, NaI(Tl) detector op. 
timized for photon energies <lOO keV. The 
LAFPHA is a field-portable, six-channel, pulse 
height analyzer. The channels on the LAFPHA were 
set to the following energy bands: 

ChaMd 

1 
2 
3 

Energy 
Band 
WV 

5to9 
11to23 
25 to 31 

4 36 to 42 
5 54 to 66 
6 12 to 16 

Channel 2 was optimized to measure the I7-keV 
x-rays associated with z38~1ssPu and z”Am decay. 
Channel 5 was optimized to nmasure the 59.5keV 
x rays associated with =‘Am decay. The other four 
channels were used to measure peak widths of the 
17. and 59.5.keV x rays. For a uniformly con- 
taminated surface at the background counting rates 
normally encountered in the Los Ammos area, the 
detection limits of the FIDLEaAFPHA system 
(detector 30 cm above the ground) for zsgPu and 
*“Am are 0.1 ~Ci/rnz and 0.05 pCi/m’, respectively, 
at the 95% level of confidence for a lO.min count. 

The results from the three systems of x- and 
gamma-ray measurement showed no readings that 
could lead to a definitive statement about the 
presance of radioactive contamination. 



1 I 1 , 1 
0.1 I.0 IO. 

Pholon tMeV1 

Fig. D-2. 

0 

Sampling Methods 

For the 1974 survey, soil and vegetation samples 
for radiochemical analysis were collected at each 
sampling point. The soil samples consisted of five 
7.6.cm-diam by 5.1.cm-deep core samples which 
were collected from the corners and the center of an 
area approximated by a 10-m square. Each set of 
five soil samples was cornposited to form a sample 
representing a single sampling point, Soil samples 
collected from points designated as General Loca- 
tions were submitted for the following analyses: 

1. Gross-alpha and -beta activity. 
2. Ia’& and gross-gamma activity. 
3. “‘Pu and “@Pu activity. 
4. Uranium (total) content. 

Soil samples from Special Locations were submitted 
for appropriate analyses on the basis of available 
background information. The potential analyses for 
Special Locations included all of those enumerated 
for General Locations and the following additional 
analyses: 

1. “‘Am activity, 

To provide a complete wt of reference “aloes, &$; 
samples from sites designated as TA.1 G e”er.$;~ 
Reference and Northern NW Mexico Backgrou$$& 
Reference were submitted for all of the analyses$ 

>:‘a, listed for General Locations and Special Location;;</? 
Vegetation sm~ks con&ted of a few hund&&& 

grams of native grass collected at each sampIJr++:Tj 
point. Care wes taken to exclude soil from the &$$ 
pie-grass samples were usmlly clipped off joit:~,~: 
above the roots. Vegetation samples were submittei:$ 
for analyses only from those locations at whi&?~ 
significant soil contamination was detected, Th& 
vegetation samples collected from reference loca.:,:,: 
tions (TA-1 General Preference and Northern iNe$.,? 
Mexico Background Reference) were, however, sub-~,::,; 
mitted for all the analyses listed for the soil sample~s,~, jc 

., ,:~. 
,,A. 

Radiochemical Analytical Methods ~‘. ~,. 

For soil analyses, the following methods were ‘,I,.‘: 
used: 

1. Gross-alpha and -beta activity. Two gram ~ 
were aliquoted from the soil sample and leached 
overnight in 5 mJ of concentrated HNOa and 5 xnj of 
concentrated HF. The leachate was then evaporated 1 
onto a planchet and counted in a gas-flow propor- ‘. 
tional counter. 

2. ‘a’Cs and gross-gamma activity. One hundred 
grams of soil were aliquoted into a plastic container 
and analyzed by direct gamma spectrometry. 
C&urn-137 activity determinations were based 
upon measurements of the 6616keV gamma emis- 
sion from 13’mBa. Gross-gamma activity determina- 
tions were based upon the observed count~ing rate of 
each sample.in the energy interval 0 to 2 Mw. 
C&urn-137 and gross-gatnma measurements were 
made with a NaI(Tl) scintillation detector. 

3. *38Pu and “‘Pu. Ten graxns of soil were ali- 
quoted into a polyethylene bottle and leached with 
concentrated HNO$ and HF acids. The plutonium 
isotopes were isolated from the filtered leachate on 
ion exchange columns and subsequently elw 
trodeposited onto counting planchets. The plated 
samples were analyzed by alpha spectrometry. 

4. Uranium (total). Two grams of soil were ali- 
quoted into a plastic container and leached with 1% 



n 7.2 N HNOa solution for 20 h at ambient tan 
ture, A portion of the extracted sample was 
yzed fluorometrically for total uranium concen- 
0”. 
*‘IAm and *zeRa. The soil-sample aliquot that 
used for the *Ws and gross-gamma activity 

rminations was also used for “‘Am and ‘*%a 
;. Data for these analyses were collected 
Ge(Li) detector, Activity determinations 

sed on measurements of the 59.5.keV and 
photon emissions from the decay of “‘Am 

il (a daughter of zzoRa), respectively. 
ryllium, An aliquot of the soil sample was 
with concentrated H$O,-HNO$ and ashed 
xated addition8 of HNOs. This procedure 
Ied at putting the surface beryllium into 
form rather than dissolving the soil itself. 
rn concentration was measured by atomic 
ion using a NzO-acetylene flame. 

The vegetation samples submitted for analyses 
were oven-dried and weighed hefore dry-ashing at 
500°C.* The dry-ashed samples were dissolved in 
concentrated HNOa and HF acids. Cesium-137 and 
z’lAm activity determinations were performed on 
the total dissolved sample by direct garnrna spec- 
trometry with a Ge(Li) detector system. Aliquots 
were then taken, as necessary, from the dissolved 
samples for the measurement of gross alpha and 
beta, za8Pu and ls9Pu, and total uranium concentra- 
tions. Procedures for these radiochemical analy~s, 
although somewhat different in technique, are 
analogous to those described for the analysis of soil 
samples. 

APPENDIX E 

RADIOCHEMICAL DATA FROM 1974 ENVIRONMENTAL SURVEY OF TA-I 

TABLE E-I 

GROSS-ALPHA AND -BETA ACTIVITIES IN SOIL 

Location 

General Locations 

Gross Alpha Gross Beta 
(PWi?) (PWg.) 

TA-l-l 3.1 (!cO.7) 15.7 (Al.3) 
TA-l-2 2.5 (kO.6) 15.0 (*1.3) 
TA-l-3 2.1 (sO.6) 13.3 (il.2) 
TA-l-4 2.3 (i0.6) 17.9 (il.51 
TA-l-5 -.. 

TA-l-6 .-. ..- 
TA-l-7 3.1 (i0.6) 2O.O(il.6) 
TA-l-8 3.0 (*0.6) 17.5 (il.4) 
TA-l-9 2.6 (kO.6) 15.9 (*1.4) 
TA-l-10 2.8 (iO.6) 18.5 (hl.5) 
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TABLE E-1 kont) 

150 

Location 

General Locations (cod 

TA-l-11 
TA-l-12 
TA-l-13 
TA-l-14 
TA-l-15 

TA-l-16 
TA-1.11 
TA-l-18 
TA-1.19 
TA-1.20 

TA-1.21 
TA-1.22 
TA-l-23 
TA-l-24 
TA-l-25 
TA-l-26 

Special Locations 

TA-1 AS-1 
TA-1 AS-2 
TA-1 BB-1 
TA-1 BB-2 
TA-1 BB-3 

TA-1 BB-4 
TA-1 BB-5 
TA-1 BE-6 
TA-1 D-l 
TA-1 D-2 

TA-1 D-3 
TA-1 D2-I 
TA-1 D2.2 
TA-1 D2.3 
TA-1 D5.1 

TA-1 H-l 
TA-1 H-2 
TA-1 H7-1 
TA-11-I 
TA-1 J2.1 

Grcass Alpha 
CPWd 

4.3 (iO.8) 
1.8 (iO.5) 
3.1 (iO.6) 
2.8 (iO.6) 
2.6 (iO.6) 

2.3 (iO.6) 
2.5 (iO.6) 
3.2 (iO.7) 
3.5 (zkO.7) 
3.7 (*0.7) 

--. 
2.2 (iO.6) 

..- 
4.0 (*o.v 
4.0 (ztO.7) 
3.4 (iO.7) 

2.5 (*0.6) 
4.8 (kO.8) 
3.1 (&0.6) 
2.2 (kO.6) 
1.5 (*0.5) 

1.3 c*o.5i 
1.6 (*0.5) 
1.1 (*0.5) 
9.0 (*l.l) 
1.7 (zkO.6) 

2.1 (iO.6) 
2.7 (*06) 

14.7 (*1.4) 
23.9 (*1.8) 

2.8 CdO.6) 

3.0 CiO.6) 
3.3 (iO.7) 
4.2 (ztO.7) 
2.7 (iO.6) 
1.9 (iO.5) 

Gross Beta 
CPw3) 

26.1 (i2.0) 
16.1 (ztl.3) 
18.3 (kl.5) 
24.3 (ztl.8) 
15.7 (il.3) 

18.4 (il.5) 
17.8 (kl.4) 
17.6 (il.4) 
27.8 (i2.1) 
38.0 (i2.7) 

17.5 (*1.4) 
--- 

33.8 (i2.4) 
31.4 (zt2.2) 
21.6 (*1.7) 

21.2 (zkl.6) 
32.9 (*1.2) 
23.1 (ztl.8) 
11.2 Ckl.0) 
11.3 (&LO) 

10.8 (il.0) 
11.4 (il.0) 
10.1 (ztl.0) 
23.2 (il.8) 
16.3 (il.4) 

14.9 (il.2) 
14.O(il.2) 
26.1 Czk2.0) 
35.4 (i2.6) 
18.4 Cil.5) 

17.3 (*1.41 
21.6 (il.7) 
24.1 (il.9) 
18.0 (kl.5) 
14.2 (hl.2) 



TABLE E-1 (cant) 

Location 

Special Locations (cmt) 

TA-1 J2-2 
TA-1 J2.C-l 
TA-1 J2.C-2 
TA-1 ML-1 
TA-1 ML-2 

TA-1 O-l 
TA-1 O-2 
TA-I Q-l 
TA-1 Q-2 

TA-1 Drilling Samples 

TA-1 D-l 0 to 0.61 III deep 
TA-1 D-l 0.61 to 1.22 m deep 
TA-1 D-l 1.22 to 1.83 m deep 
TA-1 D-l 1.83 to 2.44 III deep 
TA-1 D-1 2.44 to 3.05 m deep 

TA-I D-1 3.05 to 3.66 m deep 
TA-1 D-2 0 too.61 m deep 
TA-1 D-2 0.61 to 1.22m deep 
TA-1 D-2 1.22 to 2.44 III deep 
TA-1 D-2 2.44 to 3.05 III deep 

TA-1 D-2 3.05 to3.66 m deep 
TA-1 D-3 0 to 0.61 m deep 
TA-I D-3 0.61 to 1.22 m deep 
TA-1 D-3 1.22 to 1.83 m deep 
TA-1 D-3 1.83 to 2.44 III deep 

TA-1 D-3 2.44 to 3.05 III deep 
TA-1 D-3 3.05 to 3.66 m deep 

Gross Alpha 
(PCW 

2.0 (hO.6) 
3.6 (iO.7) 
4.2 (2~0.8) 
2.1 (iO.6) 
2.6 (hO.6) 

,3.1 (*0.6) 
3.3 (iO.7) 
3.9 (*0.7) 
2.3 (iO.6) 

2.3 (*0.6) 
3.2 (zkO.7) 
1.7 (ho.61 
1.9 (kO.6) 
2.3 (iO.6) 

1.0 (zkO.5) 
1.6 (i0.5) 
3.2 (zkO.7) 
1.8 (*ox) 
1.5 (*0.5) 

1.9 (AO.6) 
1.9 (ztO.6) 
2.6 (*oxi) 
1.6 (*0.5) 
2.2 (kO.6) 

1.9 (iO.5) 
1.4 (iO.5) 

Northern New Mexico Background Reference 

Gross Beta 
(PCW 

13.2 c&1,2) 
30.6 (i2.2) 
48.7 (zk3.4) 
13.5 (*1,2) 
16.5 (il;4) 

13.7 (*1.2) 
19.8 (kl.6) 
16.5 (il.41 
13.6 (hl.2) 

13.2 (51.2) 
16.3 (kl.4) 
12.0 (*l.lI 
10.9 (*l.o) 
18.3 (il.5) 

9.3 (ztO.9) 
6.6 (iO.9) 

13.7 (kl.2) 
17.3 (il.41 
13.0 (ztl.2) 

15.8 (a.3) 
16.7 (U.4) 
14.9 (il.2) 
15.5 c*1.31 
13.5 (kl.2) 

11.9 (il,lI 
10.0 (il.01 

Abiquiu 2.0 (iO.6) 
Cochiti No. 1 2.8 (iO.6) 
Cochiti No. 2 2.1 (*0.6) 
Ponderosa 4.0 (*0.8) 
Santa cruz 1.8 (iO.6) 

Santa Fe 2.6 (kO.6) 
Taos 3.0 (i0.6) 

17.3 (*1.4) 
20.0 (il.6) 
17.8 (Sl.4) 
32.4 (h2.4) 
17.2 (41.4) 

22.9 (*la) 
21.6 (*1.7) 
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TA-l-1 a.b9 ~*0.26, 
TA-12 0.64 <*0.3oj 
TA.l.3 0.27 (*o.P., 
TA-I.4 I.4 tio.4, 
T.4.1.6 . 

TA-l-9 . 
l-*-L7 0.64 (iO.32, 
TA.1.E 0.m <*0.34, 
TA-I.9 0.90 <*0.32j 
TA.l.10 0.56 (*0.26, 

TA-1-u I.9 t*o.w 
TA-1.U 0.96 c*o.34, 
TA-I.13 0.37 doom 
TA.l.14 I.3 ,*0.4 
TA.,.15 I.7 CiO.6, 

1.5,*1.0, TA-1 BB.4 
42 (*Lo, TA-1 BE-5 
2.4 (*Lo, TA.1 BB-6 
52 (*Lo, TA-1 D-1 

. . . TA-I Il.2 

TA-I D-3 
TA.lD2.1 
TA-1 D2.2 
TA.1 D2.3 
TA.1 D5.1 

. . . 
5,6t*Lo, 
5.3<*1.0, 
3.4,*1.01 
3.6 c*1.0, 

4,9,*w 
3.s.~*l.o, 
5.5c*1.0, 
*.3 ,*1.0, 
6.~~*1.0, 

TA-I.16 0.53 c*o.261 4.4c*Lo, 
TA-1.17 4.6 c*1.2, w~*Lo, 
TA-l-19 0.64 c*o.301 4.6~*1.0, 
TA-I.,9 0.44<*0.2.9, 5.5 ~321.0, 
TA.1.20 21 (*o.a 92 c*1.0, 

TA.1.21 . 
TA.1.22 I.1 t*o.4, 
TA-I.23 
TA.l.24 2.1 ~*0.4, 
TA-1.25 1.*6~*0.32~ 
TA.1.26 1.60 ,*a34 

TA.lAS.1 12.5 c*2.0, 
TA-1 AS.2 L*oc*o.30, 
TA.lBB.1 0.76~*0.*6~ 
TA.lBB.2 0.45 t*o.2!4 
TA-I BB.3 0.34 kko.22, 

TA.1 H.1 
TA.1 H-2 
TA-1 HT.1 
TA-1 I-1 
TA.1 J2-1 

TA.1 J2.2 
TA.1 J2.C.k 
TA.1 J2.C.2 
TA.1 >ML.~ 
TA-1 ML.2 

TA.IC.1 
TA.1 0.2 
TA.1 Q.1 
TA.1 Q.2 

0.2s ,*0.22, 
0.29 <*0.2*, 
0.29 ,*0.2*1 
0.61 t*o.2a 
0.51 t*o.29, 

0.85 ,*o.zw 
0.74 c*o.m 
1.29,*oz9, 
*56 ~*0.32, 
0.53 ,*0.24 

l.e.~*om, 
Lz ~*0.30, 
0.99<*0,24, 
0.68 <*0.2w 
La8 (~0.32, 

0.91 ~*o.m 
I.90 ,*0&31 
1.23 c*o.30, 
L.16 t*o.30, 
I.17 c*o.30, 

I.79 (*0,36, 
1.59 <*0.341 
1.*9,*0.321 
0.46 ~*0.2*, 

2.7 c*o.w 
5.4 c*1.0, 
2.9 ,*o.tJ, 
9.4 ,*0.9, 
7.9t*o.9, 

Ll5c*O.28, 5.1 t*o.w 
I.30 c*o.m 11.3 ,*0..9, 
2.03 ~*0.30~ 9.* c*om 
*.53 c*o.32, 15.1 c*1.01 
1.33 boo.%, 6.1 c*o.a 

smta Fe 2.39 c*o.32, 9,*t*o.6, 
T.WS 1.67~*0.26, 9.3 c*o.e4 



TA, 
TA. 
TA. 
TA, 
T.4 

TA 

E 
TA 
TA 

E 
TA 
TA 
TA 

,.*fi 

tiom WU#l - 

ml I.acatioM 

.I 0.196 ,*o.om, 
4 0.076 ~*o.olo, 
4 o.m~*o.o2ol 
4 I.15 ,*o.w 
.5 46.3 ,*z.a 

4 1x4 ,*o.on 
.7 0.302 ,*om.5, 
4 L&l ,*o.olzl 
.o 0.50 ,*o.w 
.lO 0.373 ,*o.iY.l6~ 

.I, *.I6 ,*o.m 
,.I2 0.232 ,*0.07.a 
,.r3 0.135 ,*0.016, 
,.I4 OS4 ,*o.cw 
:I5 0.146 ,*0.016, 

.-I6 0.029 ~*om3l 

.-I7 0.060 ,*o.olo) 
i.H 0.2% CiO.022~ 
I.10 0.0x2 ~*o.vw 

0.726 ~*o.o29t 

-1 AS.1 ,.29 ,*oLw 
.I *s.* 0.105 ~iO.010~ 
-1 BB.1 L.69 ~*o.okv 
.l BB.2 0.249 ,*0.022, 
-1 BB.3 0.437 ,*o.ow 

TA.lBB-4 0.m ,*0.0241 
TA.1 Bf3.5 0.200,*0.020, 
TA.1 BB.6 0.460 ,*o.ow 
TA., D.1 39.0 (*Lu 
T‘4.1 D.* 0.124 ~*0.030~ 

‘vu 
WX#l 

o.wJ3 ~<O.axj 
o.cm ~<O.ca, 
o.c% ~*o.@l2~ 
OJ‘l ,*o.ca 
o.cw ,<o.cw 

TA.1 D.3 o.K33l*a.ml om3 ,<o.m1 
TA.1 D2.1 4.40 t*o.241 0.053 ~*o.om 
TA-1 D2.2 105.4 (*Lsl ?.I7 ~*o.lzl 
TA-1 D2.3 224 CiEl 0.8 <*a.21 
TA.1 D6.1 0.152 ,*o.m1 0.co7,~0.lm~ 

TA.lH.1 
TA.1 H.2 
TA.1 HT.1 
TA.ll.1 
TA-I JZ-1 

TA.1 X.2 
T&l J2.C.l 
TA.1 J2.C.2 
TA., ML-1 
TA.1 .ML.Z 

o.cm3 l<0.co5, 
o.cfJ.5 ~<0.&%, 
o.ca ,<0.co5, 
om4 ,<o.Kw 
o.coo ~*o.Lw 

mm ~<o.cosl 
o.cw ~*o.cm 
0.50 c*o.o4 
0.m C<O.WS~ 



TA.1 D.1 
TA-1 D-1 
TA.1 ,,.I 
TA.1 D.1 
T.&l D-1 
TA.1 D.1 

TA.1 D-2 
TA.1 D.2 
TA-1 D.2 
TA.1 D-2 
TA.1 D-2 

*6.3 (*ml 0.11 (*o.Loj 
9.0 (*o.*\ 0.04 (<O.lO, 
4.9 (*0.6, 0.0 C<O.lO) 
3.5 <*o.*, 0.13 (*0.16, 
0.*2 (~0.06~ 0.01 (<O.,O, 
024 ~iO.12~ 0.02 ,<o.,o, 

1.26 t*o.o,, o.c.33 ~<O.ow 
0.70 (*o.n, 0.01 (<O.OS, 
o.oa c*o.o76, o.cm* (*o.lm26~ 
0.015 ~*o.c06, o.cw (<o.wJ*6~ 
0.021 ~*o.ow o.co9 ~*oxw 

TABLE E-V 

URANnJM N TA-* so*L 

TA.LAS.1 6.2 c*o.w 
TA., AS.2 16.6 ~*2..5~ 
TA.1 BB.1 6.1 c*w 
TA-1 BB.2 1, (A4 
l-A.1 BB.3 6.6c*l.f3 

TA.1 BB.4 4.0 c*15, 
TA.1 BB.5 x5 ezO6l 
TA.1 BB.6 2.4 c*w 
TA.1 D-1 3.* t*o.6, 
TA-1 D-2 *.a5 t*o.a 
TA-1 D.3 3.1 c*o.tx 



TABLE E-VI 

AMERICIUM IN TA-1 SOIL 

“‘Am 
Location (Pwg) Location 

TA-1 general bcations not analyzed for “‘Am 

Special Locations 

TA-1 AS.1 0.012 (<0.18) 
TA-I AS-Z -0.10 (<0.18) 
TA-1 BB.1 0.11 (<0.18) 
TA-1 BB-2 -0.15 (<0.18) 
TA-l BB-3 -0.06 (<0.18) 

TA-1 BB-4 0.18 (<0.18) 
TA-1 BB-5 0.05 (<0.1&v 
TA-1 BB-6 -0:lZ (<0.18) 
TAV1 D-l 0.74 (iO.28) 
TAL1 D-2 -0.02 (<0.18) 
TA.1 D-3 0.27 (i0.24) 

TA-1 General Reference 

TA-l-l -0.01 (<O,lE) 
TA-l-3 -0.02 (<0.18) 
TA-l-11 0.16 (<0.18) 

TA-1 DZ-1 
TA-1 D2.2 
TA-1 D2.3 
TA-I J2.C-l 
TA-1 J2-C-2 

TA-1 ML-1 
TA-1 ML-2 
TA-1 Q-l 
TA-1 Q-2 

TA-l-17 
TA-l-18 
TA-l-22 

Northern New Mexico Background Reference 

Abiquii 
Cochiti No. 1 
Cochiti No. 2 

0.01 (<0.18) Pondwow 
-0.12 (<0.16) Santa cruz 

0.08 (<0.18) Santa Fe 
TElOS 

0.22 (iO.26) 
0.88 (iO.30) 
1.83 (iO.34) 
0.06 (<0.,18) 
0.06 (<0.18) 

0.08 (<0.18) 
0.08 (<0.18) 
2.4 (kO.4) 
0.02 (<0.18) 

0.11 (<0.18) 
0.43 (iO.26) 

-0.04 (<0.18) 

-0.47 (*0.28) 
0.09 (<0.18) 

-0.11 (<0.18) 
0.11 (<0.18) 



TABLE E-VII 

TA.1 Q.1 
TA., Q-2 
T.4.I 0.1 
TA., 0.2 
T&I !x.l 
TA.1 Lx.2 
TA.1 LIZ-3 

BEBYLLIUM m SOIL 



TABLE E-IX TABLE E-X 

PLUTONIUM IN TA-I VEGETATION 
(Concentrations are fCi!g dry weight 

unless otherwise noted) 

AMERICIUM IN TA-1 VEGETATION 
(Concmtr~tions me pCiig dty weight 

unless otherwise noted) 

i-l-4 1.9 (iO.4) 
4-l-6 9.1 (il.6) 
\-l-i1 4.1 (iO.8) 
4-l-23 1.6 (*om 
4-l Q.1 15 (*5) 

4-l H-2 4.0 (AO.8) 
4-l BB-1 2.6 (il.4) 
4-l AS.1 3.3 (kl.0) 
A-D-1 15 (i6) 
4-l DZ-1 2.6 (AO.6) 
A-1 DZ-3 10 (*4) 

A-l-l 6.8 (il.81 
A-l-11 4.1 (*o.sI 
A-l.17 ‘2.8 (il.2) 
A-l-18 7.5 (*la 
A-l-22 5.0 (hl.6) 

67 (i6) 
136 (il4) 
16.5 (*2.4) 
39 (zt6) 

250 (SO) 

280 (i%j 
49 (*lo) 
15.9 (i3.0) 

1350 (i260) 
193 (ilE1 

3299 Ci600) 

65 (i8) 
16.5 (k2.4) 

4.3 (hl.6) 
32 (A41 
15.9 (i3.4) 

biquiu ’ 0.3 (il.0) 4.3 (i2.0) 
ochiti .Vo. 1 0.0 (<0.15) 3.7 (*Lo) 
ochiti No. 2 0.22 (<0.23) 2.8 (iO.8) 
mdemsa .~- .-. 
mm cruz 0.36 ~iO.20) 5.6 (*l.o) 

anta Fe 0.5 (hO.8) 18 (zt4) 
0.03 (50.09) 2.1 (i 0.8) 

- 
hwenmhms am fCidg wet weight. 

Location 

Points of Interest 

1”Al.U 
(Pam 

TA-1 D2.3 0.19 (*0.20) 
TA-1 Q-1 ODI (<0.06) 

TA-1 General Reference 

TA-l-l -0.13 (<0,28) 
TA-1.3 --- 
TA-~-11 -0.10 (?cO.l2) 
T~.l.l7 -0.0~(<0.08) 
TA-l-18 0.00 (<0.05) 
TA.le22 0.02 (<O.ll) 

Northern New Mexico Background Reference* 

Abiquiu 
Cochiti Xo. 1 
Cochiti No. 2 
Ponderma 
Santa cruz 

Santa Fe 
Taos 

Tmcermacions are &i/g wet weight. 

0.08 (hO.10~ 
-0.01 MO.04) 

0.03 c<o.ov 
0.04 C-cO.07) 

-0,01(<0.05~ 

0.00 (<0.12) 
Oal~<O.O3~ 
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TABLE E-XIII 

GROSS-GAMMA FIELD MEASUREMENTS 

Mod lZSa 
Location QmN 

General Locations 

ModRSS-111 
wno 

TA-l-l 15 
TA-l-2 17 
TA-l-3 17 
TA-l-4 15 
TA-l-5 14 

TA-l-6 15 
TA-l-7 16 
TA-l-8 17 
TA-l-9 14 
TA-1.10 15 

TA-1.11 17 
TA-l-12 15 
TA-l-13 15 

Special Locations 

TA-1 D-l 14 
TA-1 D-2 14 
TA-I D-3 13 
TA-1 D2-1 14 
TA-1 D2-2 14 

TA-1 D2.3 15 
TA-1 D5-1 15 
TA-1 H-l 17 
TA-I H-2 17 
TA-1 HT-1 15 

TA-1 I-1 15 
TA-1 JZ-1 14 
TA-1 J2.2 14 
TA-1 J2.C.1 28 
TA-1 J2.C2 28 

14 
14 
14 
15 
14 

15 
15 
15 
15 
15 

16 
14 
14 

15 TA-1 ML-1 15 16 
14 TA-I ML-2 15 15 
14 TA-1 O-l 16 16 
15 TA-1 O-2 17 16 
16 TA-1 Q-1 16 15 

9 TA-1 Q-2 16 16 
15 TA-1 AS.1 15 17 
16 TA-1 AS.2 15 16 
16 TA-1 BB-1 15 15 
15 TA-1 BB-2 16 14 

15 
16 
17 
18 
19 

TA-1 BB-3 17 15 
TA-1 BB-4 18 17 
TA-1 BB-5 18 18 
TA-1 BB-6 28 20 

Location 

TA-1.14 14 15 
TA:l-15 18 16 
TA-l-16 25 15 
TA-l-17 17 16 
TA-1.18 18 16 

TA-l-19 21 16 
TA-l-20 15 15 
TA-l-21 18 16 
TA-l-22 20 16 
TA-l-23 15 16 

TA-l-24 17 17 
TA-l-25 15 17 
TA-l-26 f 15 9 

Northern New Mexico Background Reference 

Abiquiu 14 13 Ponderosa 
Cochiti No. 1 18 16 Santa cru! 
Cochiti No. 2 15 14 Santa Fe 

Taos 

Mod 12Sn Mod RSS-111 
WUM WW 

25 18 
14 18 
13 14 
15 15 



TABLE E-XIV 

LOW-ENERGY FIELD RADIATION MEASUREMENTS 
(In gross counts per minute) 

Location Chl - 

General Locations 

I 
FA-l-l 304 
PA-l-2 292 
PA-l-3 276 
pA-l-4a 2449 
TA-l-5 

LA-l-6 

334 

321 
PA-l-7 340 
WA-l-8 323 
kA-1-S 314 
bA-1.10 309 

TA-l-11 306 
TA-l-12 281 
TA-l-13 293 
TA-l-14 ..- 
TA-l-15 361 

TA-l-16 204 
TA-l-17 ~-- 
TA-1.18 343 
TA-1.19 307 
TA-l-20 ~-- 

TA-l-21 331 
TA-1:22 304 
TA-l-23 366 
TA-l-24 343 
TA-l-25 357 
TA-l-26 355 

Special Locations 

TA-1 D-l* 2340 
TA-1 D-2* 2256 
TA-1 D-3* 2424 
TA-1 D2-I 303 
TA-I D2-2 285 

---~ 

16 

-2 
ChZ Ch3 - - Ch4 - Ch5 Ch6 - 

sum of 
Ch2 

through 
Ch6 4 

503 554 233 1813 528 3935 2.16 
48i’ 544 236 1823 516 3696 2.06 
429 475 202 1600 463 3445 2.12 
726 146 254 1833 901 4460 2.86 
466 516 217 1778 460 3437 2.15 

472 541 213 1789 536 3550 2.22 
546 587 226 1960 5a3 3902 2.42 
4S9 560 256 2092 561 3988 1.95 
476 515 216 1810 509 3526 2.20 
494 532 222 1905 519 3672 2.23 

504 607 254 2091 
500 566 262 2332 
428 492 212 1862 
. . . -.. --. --. 

522 54a 244 2023 

581 4037 
537 4199 
442 3436 
..- -.- 
525 3862 

1.96 
1.91 
2.02 
--- 
2.14 

468 545 226 1818 
--- .-. ~-. .-. 
567 601 265 2238 
534 605 248 2167 
--- .-- --- -.. 

506 
-.. 
571 
582 
--- 

3583 2.16 

4242 2.14 2.68 
4136 2.15 2.61 

--- 

549 615 274 2190 558 4166 2.00 
497 561 256 2057 532 3923 1.94 
484 567 246 2114 516 3967 1.97 
642 734 333 2960 705 5374 1.93 
591 709 321 2795 679 5095 1.64 
542 598 275 2365 602 4362 1.97 

695 
702 
719 
500 
52s 

733 
721 
729 
534 
565 

255 1608 I382 4373 2.73 1.59 1.59 
263 1756 013 4315 2.67 1.55 1.55 
255 1811 897 4411 2.82 1.57 1.57 
237 1850 525 3646 2.11 2.43 2.43 
232 1823 498 3643 2.26 2.50 2.50 

Ratios 3 

2.41 
,, ,: 

2.39 
2.42 
2.56 
2.50 
2,57 

2.50 
2.92 
2.85 
.-. 

2.63 

2.48 
--- 

-.. 

2.63 2.63 q;,. : q;,. : 
2.61 2.61 .:,,. .:,,. 

.f> .f> 
2.85 2.85 b’,’ b’,’ 
2.85 2.85 .y,y; t. .y,y; t. 
2.66 2.66 
2.70 2.70 



TABLE E-XIV (cant) 

I 
+ocation Chl Ch2 -- 

&&d Locations (cod) 
I 

i 
?A-1 DZ-3 
?A-1 D5-1 
?A-1 I-1 
TA-I H-l 
TA-1 H-2 

335 
336 
351 
361 
386 

?A-1 HT.1 
TA-1 JZ-1 
l+A-1 Jz-2 
‘$A-1 JZ-C-l 
+A-1 JZ-C-2 

393 
349 
328 
396 
366 

TA-1 ML-1 307 
‘i-A-1 ML-2 311 
+A-1 0-l 355 
+A-1 O-2 342 
‘i-A.1 Q-1 289 

?A-1 Q-2 
TA-1 AS-1 
‘i-A-1 AS-2 
+A-1 BB-I 
+A-1 BB-2 

&~-l BB-3 
)TA-1 BB-4 
TA-1 BB-5 
+A-1 BB-6 

305 
383 
415 
387 

618 695 294 2212 631 4450 2.10 2.39 
481 556 241 2112 499 3891 2m 2.85 
545 5a1 250 2328 566 4286 2.11 2.82 
550 6Ql 245 2093 590 4079 2.24 2.51 
533 585 240 2050 580 3996 2.15 2.48 

528 532 254 2170 577 4061 2.08 2.61 
482 559 228 2151 511 3934 2.11 2.91 
461 531 232 2060 480 3765 1.99 2.89 
902 1013 472 4302 1085 1714 1.01 2.16 
654 885 418 3790 928 6875 2.04 2.82 

519 584 255 2143 586 4087 2.04 2.55 
493 550 242 2025 561 3871 2.04 2.52 
544 MN 242 1962 604 3953 2.25 2.32 
500 542 226 1792 546 3606 2.21 2.32 
493 580 251 2061 564 3949 1.96 2.53 

496 563 253 2094 572 3978 1.96 2.53 
510 565 256 2285 557 4195 1.98 2.80 
617 712 320 2916 697 5264 1.93 2.a7 
477 570 251 2364 s53 4221 1.86 2.92 
446 503 214 1973 461 3603 2.06 2.90 

469 534 222 2035 473 3733 2.11 2.93 
570 654 271 2556 610 4661 2.10 2.90 
628 142 322 2937 719 5348 1.95 2.02 
664 792 352 3263 195 5866 1.69 2.84 

Ch3 - Ch4 Ch5 - - 

I gorthern New Mexico Background Reference 

Abiquiu 233 346 333 139 
Cochiti No, 1 --- --. --. --~ 
cochiti No, 2 --. --. . . . .-- 
~~n&.~os~ . . . --. -.- -.. 
Santa crw 293 408 459 164 
Santa Fe 302 396 364 140 
TkXOS 322 454 496 191 

1127 
..- 

1403 
1268 
1551 

Ch6 - 

349 
-.. 

. . . 
435 
390 
461 

sum of 
Ch2 

through 
Ch6 

2294 
. . . 
--. 

2889 
2556 
3159 

Ratios 
2 

(if?, - 4 - 

2.49 2.31 
--- -.. 
. . . .-. 
.-. .-. 

2.22 2.27 
2.62 2.39 
2.38 2.39 



TABLE E-XV 

DEPTH DISTRIBUTIONS OF PLUTONIUM IN SOIL 

Location 

General Locations 

TA-l-23 

Special Locations 

TA-1 AS-1 

TA-1 Q-1 

TA-1 Q-l 
Replicate 

TA-1 D-l 

TA-1 D2-1 

Core Section 
(Cm) 

0 to 2.5 
2.5 to 5.1 
5.1 to 10.2 

10.2 to 20.3 
Remainder 

0 to 2.5 
2.5 to 5.1 
5.1 to 10.2 

10.2 to 20.3 
Remainder 

0 to 2.5 
2.5 to 5.1 
5.1 to 10.2 

10.2 to 20.3 
Remainder 

0 to 2.5 
2.5 to5.1 
5.1 to 10.2 

10.2 to 20.3 
Remainder 

0 to 2.5 
2.5 to 5.1 
5.1 to 10.2 

10.2 to 20.3 
Remainder 

0 to 2.5 
2.5 to 5.1 
5.1 to 10.2 

10.2 to 20.3 
Remainder 

5.16 k 0.09 ,,,, ,., 
4.73 i 0.08 

2.36 3~ 0.06 
0.181 zt 0.010 
0.095 i 0.008 

0.081 * 0.009 
0.067 i 0.010 
0,067 i 0.008 
0.035 i 0.004 
0.013 i 0.004 

6.33 i 0.13 
9.09 i 0.16 
3.06 i 0.08 
3.06 i 0.07 
0.55 Lt 0.03 

3.29 3~ 0.16 
4.45 i 0.10 
2.93 * 0.08 
3.46 L+= 0.08 
0.47 * 0.03 

18.4 * 0.3 
24.5 i 0.4 
11.4 i 0.2 
45.0 LIZ 0.6 

145.8 i 1.8 

10.13 * 0.20 
7.09 i 0.17 

10.47 i 0.20 
9.96 zt 0.19 

40.1 k 0.6 
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TABLE E-XV (cent) 

core section 
Location km) 

SpecialLocations Ccont) 

TA-1 D2-3 0 to 2.5 275 i3 
2.5 to5.1 664 k8 
5.1 to 10.2 200*2 

IO.2 to 20.3 75.2 i 1.0 
Remainder 179 k 2 

TA-1 DZ-3 
Replicate 

0 to 2.5 
2.5to5.1 
5.1to10.2 

10.2to 20.3 
Remainder 

302 i4 
223 zt3 
145 *2 
83.4 * 1.0 

104 * 1 

Northern New Mexico Background Fteference 

Pondwow : 0 to 2.5 
2.5 to 5.1 
5.1 to 10.2 

10.2 to 20.3 
Remainder 

0,022 * 0.007 
0.025 5~ 0.004 
0,005 io.ooz 

-0.001 * 0.001 
0.000 io.002 
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RADIOLOGICAL INSTR 

API 

NTA 

Routine radiological survey meters were used at 
TA-1 during the surface cleanup (Sec. III.A.1) and 
on other occasions as appropriate. The instruments 
were used to identify contamination but were not 
used to determine whether decontamination had 
been completed to ALAP levels. 

GM counters were used for beta-gamma surveys. 
The standard GM counter measures beta (>0.15 
MeV) and gamma radiation when the rotating 
shield is removed from the side of the tube that 
provides a” “open window” in the shield. In this 
report, op!n-window readings are indicative of the 
magnitude of the meter response to beta-gamma 
radiation and do not indicate a true dose rate. When 
the rotating shield completely surrounds the GM 
tube (closed window), the instrument responds only 
to gamma radiation and gives a good approximation 
to the actual gmnma dose rate. (Calibration is a 
closed-window calibration to a “Co gamma source.) 

For a more sensitive response to beta and low- 
energy gamma radiation, thin-window GM tubes 
were used. A thin window of mica (1.5 to 2 mg/cm*) 
in the end of cylindrical GM tubes or on one side of a 
pancake-shaped GM probe permits detection of 
-0.04-MeV betas. The pancake-shaped probe 
provides a greater surface area (and thus better 
detection) than is available with the normal GM in- 
strument. As with the readings on open windows of 
standard GM instruments, readings on the thin- 
window GM instrwwents indicate relative response 
to beta-gamma radiation and not a true dose rate. 



=CENT DJ2VELOPMENTS FOR FIELD MONITORING OF 

ALPHA-EMITTING CONTAMINANTS IN THE ENVIRONMENT 

A. John Ahlquist, C. J&n Umbarger, and Alan K. Stoker 

Los Alamos Scientific Laboratory 
P.O. BOX 1663, MS 490 

Los Alamos, New Mexico 67545 

INTRODUCTION 

Two field methods have been adapted by the Los Alamos Scientific ,,.. ,~>, r I ..> 
$ Laboratory to rapidly assess locations and concentrations of alpha- 

$ 1,. emi trig contaminants in soil. They are 1) a gross-alpha measurement of 
$;:z 
p 
k;,, 

soil samples using a ZnS alpha scintillator and 2) a portable phoswich 

!i detector used as a field survey instrument to detect low-energy x and gamma 
1: 

rays associated with alpha decay. These methods have pro"en useful for 

directing decontamination operations of.soils contaminated with alpha 

I +: emitters (Sm77; He77). 

ZnS DETECTION SYSTEM 

The technique OF making quantitative gross-alpha measurements on 

soil and rock sa&ples was first used in che 1930s by R. D. Evans to 

measure uranium and thorium (5~33; Ev34.a; Ev34b; Fi35). 

I 

In adapting .this 

tec$nique, .i connnercially available 10 cm diam ZnS alpha scintillator 

pro$e was used with a single-channel analyzer equipped with a timer-scaler 

and HV supply- The systeti can be powered either by line or internal 

l Thd Los Alamos Scientific Laboratory requests that the publisher identify 
this article as work performed under the auspices of the USEP.DA, contract 
W-j405-ENG. 36. 
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battery. 

Soil samples are placed in plastic bays that are massaqed to suffi- 

ciently homoqenize the sample. Enouqh soil 075 g) is taken to fill an 

SE+mm diam x 13-mm deep plastic petri dish. The soil surface is leveled 

off even with the top of the petri dish: small rocks and debris are re- 

moved. The soil aliquot is dried under a heat lamp and allowed to cool 

before counting. If a sample is very wet, it is dried, ground up with a 

mortar and pestle to break up aqqreqates and then returned to the petri 

dish for redryinq to remove residual moisture. If a sample is not dry 

enough, moisture tends to condense on the mylar face of the probe durinq 

counting, reducing detector sensitivity. 

The petri dish is then placed in a depression in a black wooden 

holder and the probe is placed on top of the dish- The holder is black 

in order to minimize scattered liqht, as the 1 mq/cmL aluminized mylar 

coverinq the detector face is not completely opaque to liqht. 1nteqral 

ribs on the probe provide a consistent 1.6 mm spacing between the top of 

the soil sample and the probe face. Samples axe nominally counted for 5 

min. Total elapsed time from receipt of sample to measurement results 

can be as little as 30 win. 

The system is calibrated using a carefully homogenized soil sd~le 

spiked to 2000 pCi/q with 23TPu . This sample gives 0.135 c/m per pCi/g. 

The l-sigma statistical error on the calibration factor is less than 3% 

for a 5-min count on samples 2 2000 pCi/q. system backqround (using an 

empty petri dish) is O-5 - 1.0 c/m- Natural alpha emitters in Los Alamos 

area SoilS result in background countinq rates of 4 to 8 c/m. 2711 uncm- 

taminated soil sample of the soil type beinq measured is used to determine 

the natural alpha background. 



System calibration-stability checks made with a 7.5-a diam plated 

23gPu source , and system backqrcwnd checks are made daily. Blank and 

calibration checks are made periodically. 

Table I lists the various detection limits attainable with this 

system, as a function of qross counts for soil backqround, for a 5-min 

Ltinq &e 

I -. 

This count time was selected as a compromise between de- 

sired detection limits and speed and ease of analysis. A 99.7% confidence 

level was chosen .for operational use so as to minimize the Type I error 

({tatinq .ictivit+y is present when it is not). 

I 
id 

tc 

91 

S? 

I 
The results of gross-alpha analyses on selected soil samples known 

f have predominantly 239 Pu contamination were compared to 23gPu radio- 

iemistry results on aliquots of soil from the petri dish used for the 

ass-alpha analysis (Fiq. 11. Note that 73% of the ZtiS measurements are 

.thin a factor.of 2 of the radiochemistry results. This is considered 

> be qood aqreement since samples were not sieved, qround, or milled to 

&are homogeneity and since the ZnS "sees" CO.5 g of soil, whereas 10 q 

:e used for radiochemistry. Four samples had gross-alpha ZnS to 23gP" 

:adiochemistryVr&tios tif 0.07, 19, 27, and 30 believed to be due to 

unplinq inhomoqeneities. 

In conclusion, this technique permits rapid assessment of alpha- 

litter contamination in sails to low enouqh concentrations to efficiently 

Erect larqe field operations. Due to sample inhomogeneity, however, the 

xxs-alpha analysis may not compare favorably to radiochemistry on the 

une sample (althouqh the majority of our comparisons are within a factor 

F 2). We feel this disadvantaqe is more than offset by the advantage of 

?inq able to analyze larqe numbers of samples in a relatively short time. 



PHOSWICH SYSTEM 

To locate spill boundaries or hot spots of alpha contamination that 

?ould be missed by soil samplinq, a phoswich detector has been adapted for 

use as a field .survey instrument because it can detect lower levels of 

radioactivity than can the more commonly used FIDLER probe. 

The FIDLER probe (Ti67; Ti68) uses a thin inorqanic scintillator, 

NaI(Tl), which preferentially absorbs photons up to a desired ma+mum 

enerqy. Hiqher enerqY photons then leave little or no energy in the 

crystal. However, Compton scatterinq of hiqh-energy qamma rays in the 

crystal or surroundiny medium will cause a low-eneryy-like response in 

the crystal that appears es increased backqround. By usinq a whor 

sandwich, (phoswich) detector covmonly used in low-level countinq labora- 

tories, (in our case a 1 mm thick x 103 cm2 surface area NaI(Tl) crystal 

backed by a 38 mm thick CsI(Nal crystal of the same surface qeometry) and 

pulse shape analysis on the different siqnal decay times of the two 

crystals, one can discriminate between photon interactions occurrinq only 

in the front thin crystal and those occurrinq in both crystals. Hence, 

the contribution to backqround from Compton scattering of hiqh-eneryy 

qamma rays in the thin crystal can be substantially reduced by proper 

anticoincidence yatinq. 

The electronics for the field phoswich are shown in Fiq. 2. The 

probe is connected by a 30-m lony umbilical cord to standard NIM electron- 

ics carried in a truck, and is powered by a power inverter operated off 

the truck battery. The readout devices on the probe consist of a visual 

count-rate meter and a separate aural popper (Wo75) which squeaks when an 

event is detected. The rate and the frequency (pitch) of the squeak vary 

with the sverage count rate to qive the operator an audible, semiquanti- 

?68 



taiive indication of activity, compared to background. The system 
I electronxs are calibrated with an energy window of 12-40 keV which 

allows detection of plutonium, americium, thorium (using the daughter L 

x rays of these alpha emitters), and 137 Cs by way of its daughter 32 keV 

~n[r;~~nd~ bremsstrahlung from go Sr can also be detected with this 

Crude concentration measurements (e.g., pCi/g in soil) can be made 

for samples held to the detector face or when the detector is placed on 

the spot of interest on the ground. For our instruments the plutonium 

co,ncentration in pCi/g is about 2.5 times the net count rate above back- 

dound (as determined with spiked homogenous 75 g 0.8-cn thick soil 

a, s~ples). Assuming one needs twice the 500 c/m background for true de- 

t&ion (i.e., detection is pcssible when the signal equals the back- 

ground level), the detection limit is %1200 pCi/g. 

A 3-mm brass plate can be placed over the probe to shield the de- 

;;:, tector face to increase directionality. The probe is surrounded by 2.5 

cm of polyurethane foam for thermal-and mechanical-shock protection. The 
a:!,, 
'? . 1. whole system is enclosed in two plastic bags to prevent probe contamin- 
p, 
t.; ation. The field survey systems have been operated in an ambient temper- 
& 
I:?,, 
F:! ature range of O"-30°C with no significant change or drift in the elec- 
5, 
p,: I 
2;: tronxs or the detection effitiiency observed. Care was taken, however, 
: 
i 
Ef;' 

to keep the trucks and electronics in a heated garage overnight during 

L 
k;;, the winter and to keep the probes in a warm place (e.g., truck ceb) when 

x&t in use in the field. 

Comparing FIDLER to phoswich backgrowds, for well-shielded de- 

tectore the phoswich beckyround is 4 to 9 times lower than that for a 

lb9 



FIDLBR. 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 en equivalent reduction (improve- 

nent) in detection limit if one uses the concept that detection is 

possible when the net count rate is equal to the background count rate. 

mo 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 lUM7x). 
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TABLF, I 

Gross-Alpha Activity Detection Limits for S-Minute Sample Counts 
&s a Function of Background Count Rate and Probability of Detection 

Soil Background Gross-Alpha Activity Detection Limit (pCi/g) 
count Rate (c/5 min) 95% Confidence(a~ 99.7% Confidence 

20 14 21 

30 15 26 

40 18 29 
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APPENDIX G 

DETAlLED RESULTS OF ENVIRONMENTAL AIR SA&IPL[x(.; 

To document the radiological impact of the TA-1 
operations, air-sampling stations were established 
at three nearby commercial establishments: the 
Gulf Station, Las Alamos Irm, 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, 
a3ePu, and z3*Pu and comparison of the results to the 
26.station air surveillance network are given in 
Tables G-1 and G-11, 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. 1l.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 rbutine environmental sunwlb~~ce 
network. 
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Fig. G-1. 
Air samph in TA-I area during decontamination operations 
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TABLE G-1 

lo/28 to 11/10/15 
ll/lO to 11124 
11124 to 1218 
12i8tol2l22 
l2/22to l/5mi 
l/5 to l/l9 
l/l9 to 212 
2/2to 2111 
2lllto3/1 
3Jlto3ll5 
3/15to3/29 
3/29to4/12 
4/12to4/26 
4126 to 5110 
5llOto5l24 
5/24to6/1 
6llto 6121 
6l2ltoll5 
1/6tol/l9 
7/19to812 
8/2to 8/16 
8116to8DO 

GROSS-ALPBA AND -BETA AIR-SAMPLING RESULT@ 
(In fcihn~) 

Environmental Surveillance Net 
Trinity SquFre (26 Stations) 

Gulf Station Los Alamos Inn Plaza Average Range 
Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta --- - - 

1.8 i 0.4 
1.6 9~0.4 
1.1 i 0.3 
1.1 * 0.3 
1.3 zt 0.3 
1.0 * 0.2 
1.2 * 0.3 
0.9 * 0.2 
1.1 i 0.3 
1.2 z!z 0.3 
1.1 i 0.3 
0.8 i0.2 
1.1 i 0.2 
1.5 zt 0.3 
1.1 i 0.3 
1.1 * 0.2 
1.0 i 0.2 
1.2 i 0.3 
0.9 * 0.2 
0.8 & 0.2 
0.9 * 0.2 
1.J zt 0.3 

26 l 3 
2li3 
15i2 
20 * 3 
18 i 2 
15 * 2 
21* 3 
11 i 2 
2oi3 
22 * 3 
19 * 2 
16 h 2 
16 i 2 
21*3 
16 * 2 
16 h 2 
21*4 
19 i 2 
15 i 2 
12 * 2 
12 zk 2 
1.5*2 

1.9 i 0.4 
1.8 i 0.4 
0.9 io.2 
1.6 i0.4 
2.0 k 0.4 
1.1 * 0.2 
1.2 i 0.3 
0.8 io.2 
1.2 io.3 
1.1 i 0.3 
0.8 zk 0.2 

-..b 

28i3 
2li 3 
12 i2 
26i3 
24 4~ 3 
17 l 2 
20 * 3 
15 i2 
19 i 2 
22 i 3 
16 + 2 

--- 
--. 

23 5~ 3 
2oi3 
20 * 3 
16 i 2 
16 i 2 
19 i 2 
14 i 2 
14 zt 2 
1.5 * 2 

1.9 i 0.4 
2.1 i 0.5 
0.9 io.2 
0.9 i 0.2 
1.7 io.4 
1.1 * 0.2 
0.9 io.2 
1.0 * 0.2 
1.4 * 0.3 
1.0 * 0.2 
0.9 i 0.2 

. . . 

. . . 

. . . 

. . . 

. . . 

. . 

25 zk3 
26 i3 
14 * 2 
11 i 2 
23 & 3 
15 l 2 
18 5~ 2 
19 i 2 
17 i 2 
19 i 2 
14 * 2 

1.6 2~ 0.3 
1.3 io.2 
1.0 * 0.2 
1.3 i 0.2 
1.5 * 0.3 
1.0 i 0.3 
1.2 * 0.2 
1.0 * 0.2 
1.1 i 0.2 
1.2 i 0.3 
0.9 io.2 
1.0 * 0.2 
1.0 zt 0.2 
1.2 * 0.4 
1.1 l 0.4 
1.2 l 0.5 
1.2 5 0.2 
1.0 * 0.2 
1.2 i 0.8 
0.8 l 0.1 
I ,o * 0.:1 
I .o i Il.2 

25i3 
2li 2 
11 i 3 
24 i 5 
24i4~ 
18 3~ 3 
22 * 3 
18i4 
22i4 
23 i 4 
17 l 3 
19 * 4 
17 i 4 
19 i 4 
18 i 4 
19 z!T 4 
19 i 3 
18 z!z 3 
17 i 2 
13 zt :i 
I4 * 2 
I.1 * :I 

1.1-2.3 
1.0-1.9 
0.7-1.3 
1.0-1.7 
0.9-1.9 
0.6-2.0 
0.7-M 
0.7-1.3 
0.1-1.4 
0.7-2.1 
0.6-1.4 
0.6-1.5 
0.1-1.2 
0.1-1.7 
0.1-2.2 
0.5-u 
0.8-1.6 
0.8-1.4 
0&5.:J 
0.6. I. 1 
‘0.7.2.0 
0.8. I .:i 

18.31 
19.26 
12-20 
18-40 
18.32 
14.25 
17.26 
13.33 
14-35 
16.32 
14.27 
15-28 

l-19 
9-25 
8.23 
8.30 

17.24 
l:l-:K~ 
l:bzl 
!I-26 

II-i7 
ill.2-l 



*.5 * *.o 
0.2 l I.2 

-0.4 * 2.3 
I.7 * 2.3 
0.5 * I.2 
1.2*2.1 

-cl+ -1.6 
-02 l -2.4 
-0.5 * 0.8 

0.0 * 0.8 
-0.5 * 0.5 

-12 * 0.9 
-Lo*,.1 
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The radiological and survey and decontamination 
operations required the p&icipation and support of 
a number of people tw “umerous to identify in- 
dividually, The principal qrganizatione involved 
were the Albuquerque Operations Office and Los 
Alamos ALea Office of ERDA; the Health Division 
and E”git!eeri”g and Information Services Depart- 
ment of LASL (with upper level Laboratory 
management support); and Zia Co. ERDA respo”- 
sibilities included financial support, outside liaison, 
and final1 ALAP decisions. The responsibilities of 
the Healdh Division Office, Environmental Studies 
Group, dealth Physics Group, Waste Management 
Group, &d Safety Group included project manage- 
ment, hi&h physics, safety, waste disposal, in- 
st~umen~atio” development, sample collection and 
analysis 

,I . 
and report writing. The Engineering 

Depart,ment Otfxe, Construction Group, Records 
Managekent Group, and Long Range Planni”g 
Group &wided records, operations directions and 
surveys, and were the prime interface with Zia Co., 
which J rovided the equipment and personnel to 
move tl& soil and debris, The Information Services 
Depart&e”t Office, Illustration Services Group, 
Tech”& Information Group, and Graphic Arts 
Group /dso provided support,. 
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GLOSSARY 

bid sewer 

Upha particle 

2 

3&a particle 

Zurie 

Fmcture 

Lhmnna my 

:ross alpha 

Joint 

Vormai uranium 

$i (pica Curie) 

WG (Radioactivity 
Concentration Guide) 

A sewer system designed to receive wastes from laboratory-related ac- 
tivity, including liquids contaminated with hazardous chemicals and 
radioactivity, for transmission to industrial waste treatment facilities 
or other discharge points. 

A charged particle emitted from the nucleus of certain radioactive 
atoms having a charge and mass equal in magnitude to those of a 
helium nucleus, i.e., two protons and two neutrons. 

A charged paticle emitted from the nucleus of certain radioactive 
atoms having a charge and mass equal to those of the electron, 

The special unit of radioactivity. One curie equals 3.70 x 1O’O nuclear 
transformations per second (abbreviated Ci). 

Any break in a rock. 

Sliort-wavelength electromagnetic radiation of nuclear origin (has no 
mass or charge). 

The total amount of measured alpha activity above natural alpha ac- 
tivity levels. 

A plane of fracture in a rock. 

Uranium having the isotopic content of uranium in nature (99.27% 
*W, 0.72% zW, 0.0057% YJ). 

One millionth of a millionth of a curie (Ci), It is equivalent to 2.22 
nuclear transformations per minute. 

The symbol for the roentgen, the unit of radiation exposure..It applies 
only to the amount of charge produced by x or gamma radiation in 
air. 1R = 2.58 x 10.’ coulombs per kilogram (exactly). 

The concentration of radioactivity in the environment that is deter- 
mined to result in whole-body or organ doses equal to the Radiation 
Protection Standards for external and internal exposures. 



AEC 
ALAP 
AL0 

:PM 
dis 
ERDA 
FIDLER 
HPIC 
LAAO 
LAFPHA 
LASL 
MFP 
MPC 
NCRP 
pCi 
RCG 
renl 
TLD 
Z”S 

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 radiat,ion), 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, showem, 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 

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-presiure ionization chamber 
Los Alamos Area Office 
Los Alamos Field Pulse Height Analyzer 
Los Alamos Scieptific Laboratory 
mixed fission products 
maximum permissible concentration 
National Council on Radiation Protection 
pica curie 
RadioGctivity Concentration Guide 
roentgen equivalent man 
t~hermolwninescent dosimetw 
zinc sulfide 


