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STATUS AND PLANS REPORT
FOR FORMER TECHNICAIL AREA ONE
AT LOS ALAMOS SCIENTIFIC LABORATORY

INTRODUCTION

Because of increased official and public concern'over low-level
radiocactive contamination of private lands or former ERDA (AEC) lands
released to the public, the undeveloped part of the former main tech-
nical area of LASL (TA-1l) was surveyed in 1974 at the reguest of ERDA
(AEC)*. This effort was to determine whether any of the land (V40
acres) was cohtaminated abové fallout levels by uranium, transuranic
elements, -or other radioisotopes, and to estimate costs of décbntami—
nation., During the war years under the Manhattan Project and for
several years thereafter, TA-l was the site of research and develop-
ment involving uranium, plutonium, fission products, tritium, and
other hazardous substénces. Postwar construction enabled abandon-—
ment and disposal to the public of TA-1l land in 1966 after demoli-
tion and removal of the buildings and after decontamination had been
completed.

The initial 1974 survey identified an area with low levels
{w250 pCi/y) of plutonium contamination on the surface. Further in-
vestiéation revealed a subsurface pocket of high-level (>100 000 pCi/q)
plutonium concentration. On the basis of this information a more ex-
tensive resurvey and a major decontamination operation were undertaken.

Initial 1974 Survey

Prior to field work, a review of health physics records was con-
ducted to identify former buildings that had contained possible sources
of contamination. This contributed to developing a2 three-part sam-

pling plan: a special survey at 22 points at or downslope from the

. -
Letters, J. A. Erlewine to H. C. Donnelly, September 14, 1971, and

H. J. Blackwell to H. M. Agnew, November 17, 1971,



identified possible source buildings, general survey;at 26 beints'es—_f
tablished on the engineering reference grid at approximately 77 m

{250 ft) 1ntervals, and a control survey to establish the background
radiation ln the area due to fallout and natural radiocactivity at 7
points located about 30 80 km (18 5—50 ml ) from Los Alamos. The
TA-1 special and general survey poxnts are shown in Fig. 1.‘ In situ
x- and y-radiation ‘measurements were mide and samples of scil and
vegetatlon were collected between March and July 1974. Field”meas—

urements for low energy X and Y-rays. assoc;ated w1th 39Pu and

241

Y

Am gave only negatlve results, indicating that surface plutonlum gﬁl
and ;americium contamination, was, at a low level at the sampling poxnts.?;
, ‘At each of the 62 sampling locatlons, 5 surface soil samples
were. collected from the corners and the. center of- an area approx1~
mately 10 m square and composited, to form a single .sample represent-
,1ng.the_samp11ng 1ocat10n.1,Addltlonally,a,501l‘core sample ,was col-
lected by driving a l-in,diameter plastic pipe about 18—in.mlnto the
ground. , At three of the special leocations where it was belleved that .
the orlglnal TA-1 1and surface had been covered by backflll, surface
soil samples were supplemented by collecting auger-drllllngs to a
deptn of v4 m (v12 ft); to obtain an approximate indication of possible
contamination at depths greater than practical-.for coring.: A few
* hundred grams of native grass was also collected at each saapling lo-
cation. . i . L. o, e 0 e otopoe Rl
: Bﬁ use of ccnventionalrradiochemical‘and instrunentaltprocedures;*J
the general location soil samples were analysed for: gross”u and B ac- {.
tivity; 137Cs and‘gross ¥ activity, 2%?' a a, 2 9Pu,'and uranlum . :
‘:“ (total). The spec1al 501l samples were submltted for therabove analy—,i

- 24 226 ’ :
ses and any supplemental analyses, including 2 1Am,i: Ra, and - beryl—uf

g llum that were believed appropriate on the basis of. hlstorlcal lnfor—
T matlon., Vegetatlon and core samples were. submltted for ana1y51s only
for - those locations-at which significant surface soil contamlnatlon_.:

was . detected. ;Laboratory analyses were completed by Aprilf1975f‘ .
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Results of Initial Survey ‘

Concentrations higher than consistent with regional background
were found at one or more TA-1 sampling locations for all of the con-
taminants except radium and beryliium. Table 1 summarizes the range
of concentrations for the most important materials found in the TA-1
and regional background samples. The principal contaminated areas
identified by the initial survey were as follows (see- Fig. 1 for ap-
proxlmate location}:
D and D-2 Buildings* - gross—o and specific plutonium con-

tamination including‘the highest 239Pu concéntration

(220 pCi/g) near septic tank‘l37_which served D-2.

‘These were the buildings in which most of the plu~—

tonium handling operations occurred. Low-level

’cs contamination was.also associated with the

area. | |
Sigma, HT, and TU Buildings - uranium contamlnatlon found

at and downslope from these bulldlngs where uranium

was known to have been handled.
Many of the TA-1 locations had leyels of 239Pu and uranium that
were above background (see Table 1l). Some 241Am was asspciated with
four samples showing 239Purcontamination.

Investigation of SeptiérTank 137

The highest concentration of plutonium in soil (220 pCi/g) en-

countered in the initial survey was located south of D-2 directly be-

low the outfall pipe of septic tank 137. Thus, it was decided to in-

'vestigate the tank and its contents. Records indicated that a rec-

tangular concrete tank filled with dirt would be found. Instead, a
2

. ¢ylindrical metal tank full of water (0.01 pCi/g 39Pu) and sludge

(114 pCi/g 239Pu) was found. The tank was removed on August 11, 1975.
During removal a poécket of 239Pu contamination was found 4 ft below
the surface on ERDA property just south of the Los Alamos Inn property

line. A sample taken from this pocket gave a gross alpha level of

*
For convenience, reference is made to "buildings" meaning the former
location of the designated structure.

-3-
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TABLE 1

SUMMARY OF SURFACE SAMPLING RESULTS'

.

L ‘Number  of

Samples

FROM 1974 SURVEY '

1 . +

Range - -

a2

i

Average

. All TA-1 Locations

© 51
55

20
S

1.1 to 23.9 -
0.11 to 224
l.6 to 55

~0.12 to 2.4 © -

A I

0.8 to 5.2

0.86 to 2.9

"0.26 to 12.5 -

_-Median_

2.8 -
£ 0.25

s

el

0.07 '
2.1

0.89 .
1.2

.-

3.6

8.7

8.7

©0.33
2.1
1.4
1.5

"Northern New Mexico Reference Locations .
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88 000 pCi/g as measured By a zinc sulfide cbunter. This was iden-
tified as 239Pu by radiochemistry, with one aliquot of the hetero-
geneous sample showing 80 000 pCi/g and another 122 ODOApCi/g of
239Pu. Isotopic ratios identified this contaminant as early-1945
Hanford plutonium. During the tank removal operation a pipé fragment

contaminated to levels easily detected by portable alpha survey in-

‘struments was found nearby on the ground surface,

The discovery of even a small soil volume containing as much as
122 000 pCi/g of 239Pu,‘the presence of alpha-contaminated debris on
the surface, and the discrepancies between old reccords and actual con-
ditions all combined to indicate that additional sampling and explor-
atory excavation would be necessary to define the extent of contami-
nation. .

The excavation was temporarily backfilled while a detailed plan

for evaluating the entire TA-1 area could be developed.

Plan for Additional Survey and Cleanup Operations

A general plan for TA-1 was devised to identify all areas of .
contamination and to remove that contamination to levels that.were_
not only considered safe, but in fact to remove such contamination :
to the lowest levels which LASL, in consultation with ALO and LAAO, .
found practicéble to attain. The general problem and the plan was
explained to property owners, the news media, and other interested
individuals in a public meeting, and necessary permission to conduct
the work was obtained from the various affected property owners.

Survey and Exploration

The effort to identify contaminated areas included several tasks.

Detailed searches of health physics records and interviews with per-
sonnel who had worked in TA-1 were undertaken to define any possible
sources cf contamination for each TA-1 structure. Field exploration
included extensive surveys with portable instruments, a sampling pro-
gram consisting of collecting surface samples, core samples and auger

samples, and the digging of deep exploratory. trenches to be surveyed



with portable instruments or used for subsurface s0il sample col-
1ectlon. First efforts were concentrated on adequately defining
the areas found by the initial survey to be contamlnated, in order .
to permit decontamlnatlon operatlons to get underway. Addltlonal
exploration then proceeded concurrently Wlth decontamlnatlon.- |
Decontamination and Cleanup i .

The fleld cleantp plan started w1th the removal of all sur-

'face debrls concelvably associated w1th TA-l' Remalnlng septlc

ﬂtanks would be located and removed. Contamlnated areas would be

_.excavated and the contamlnated 5011 trucked to the LASL radlo- '
active solid waste dlsposal 51te. ' o

"As Low As Practlcable" Concept

There are no off1c1al health standards for radloactlve con-

tamlnatlon in 5011- For plu nium in 11, an #hterim tandard £

230 3/179 of i ‘ soil h been' 0S8
LASL for surfs ina This in erlm st dard i

transporting plu-

tonium aminatidén into humans. | In 11eu of an accepted

LALTETRUATO 1L B

standard, ERDA ha _chosen to operate on the pr1nc1pal that uranlum

and plutonlum contamlnatlon should he reduced to as low as practi-

cable (ALAP) levels. _
In the context of a field operatlon these levels are determlned'.

on a case~by-case ba is w1th due con51deratlon given to all rele-

vant- factors. The principal factors include

- . - i

~ the nature of the contaminant (plutonium and uranium

t
)

differ substantially),

- the location of the contanlnant (contamlnatlon on the
surface and at depth must be con51dered differently),

- the ability to detect different types of radloact1v1ty‘
in field 51tuatlons (fleld instruments are less sensi-

tive than laboratory procedures, but they must be

483MS, A Propo Intefim Sy¢andard for B utog;ﬁg in 0115]
W Healy, /Januaxy l974

_6....
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relied on for the'hOur-td—hour decisions demanded by ongoing,
costly field operations), and
- the cost of decontamination {in some situations it may be
very expensive to remove contamination that is measurable
but cannot be considered a serious hazard and judgments
must be made balancing costs against expected reductions
in already low levels).
For the TA-1 decontamination operation, these criteria have been.

applied by joint consultation of personnel from LASL and ERDA-LARO

and ALO offices. Thqﬁé deqﬂéions arg/%efle%xgd in paf% by th%/ﬂéxt‘ .

secfion onlﬁhxrent stétusl\ The ALAP concept is examined in greater

detail in the Appendix.

)
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STATUS OF TA—l'OPERATIdNS, JANUARY'1976

A major portion of the exploration and decontamination of the

privatély—owned land in the TA~1 area has been completed.‘ This

- section will summarize work to date and describe the preéent'status

of decohtamination} largely by use of tables and maps. The Appen-

dix includes additional detail on wethods and opb:ations., Two

.aerlal photographs (Figs. 2 and 3) taken January 19, 1976, are

prOV1ded w1th overlays identifying the major areas of 1nterest that

a

« Wwill be dlscussed. _' o . . :Jiwﬁ

Environmental Sampling

(-

The environmental sampling, consisting of ekpldratoiy surveys}"

support efforts for cleanup, and post-cleanup documentation during

1975 included collection of samples from 1642 locations and 2546

separate field laboratory gross—-alpha analyses,  Details of sam--

. pling are given in Table 2. Additionally, 321 radiochemical analy- -

ses had been performed as of January &, 1976,'and are'detailed in
Table 3. Figure 4,maps the general TA-1 area ahd indicates the
extent of the sampling program by symbols representing sample lo-
cations and trenches. Eiploratory survey samples and some post-
cleanuprsamples are.plotted. '

General Debris Cleanup

A total of. about 50 000 kg {(“v55 tons) of surféce debris con—l'
ceivably associated with TA-1 was removed during initial policing.
of the area. Only about 0.1% of this was found by portable field
instruments to be contaminated. Most of the contamlnatlon (up to
20 mR/hr open window on a GM survey meter and up to 4000 c/m on an'
alpha survey meter)} was associated with plpe shards.

Plutonium Contaminatéd Areas

D and DP-2 Buildings

The current status of ongoing cleanup operations in the vicinity

of former buildings D and D-2 is indicated in Figure 5. Within the
area enclosed by the temporary work fence and north of the ERDA
property line, about 7190 m3 {9400 yd3) of earth had been removed

-8~
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TABLE 2
*  GENERAL SUMMARY OF ENVIRONMENTAL SAMPLING
FOR TA-1 CLEANUP OPERATIONS

Number of Sampling Locations Total Gross—o
' Trench Analyses

Area Surface Core Drillhole & Grab Performed*
1974 Survey
Total Area 55 67 2 0 . 159
1975 Operations Through 12-31-75
Sigma Bldg. ) 14 2 0] 63 ' 79
AT Bldg. 9 0 0 0 9
TU and TU-1 3 4 0 43 50
Warehouse 19 1 0 0 14 . 15
J-2 Bldg. 5 a4 0 86 95
Acid Sewer -l 0 0 §] 43 i 43
Trenches
Water Line 0 0 ¢ 44 44
Trenches
Q-Bldg. 3 0 0 0 3
Delta Bldg. 2 4 0 27 33
Manhold 189 0 0 o 4 4
Septic Tank 134 0 0 4] 22 22
Septic Tank 135 0 0 0 24 24
Septic Tank 140 0 0 0 '8 _ 8
Septic Tank 141 0 0 0 X7 : 17
Septic Tank 137 44 2 o 63 115
Septic Tank 139 0 O‘ 0 3 3
H-Bldg. 2. 1 13 0 72
¥-Bldg. Trenches o 0 o 41 41
D-Bldg. 0 209 92 o 1100
D-2 Bldg. 225 "4 0 3o 575
¢-Bldg. 8 0 4 0 _ 28
Septic Tank 138 9 0 . 0 87 . 96
& Hillside : : . ;
Miscellaneocus 12 0 0 58 70
{(roads, trucks, etc.) { _

1975 Totals 337 230 109 % 966 2546

*
Total number of analyses is larger than sum of samples because cores and
drillholes are sectioned vertically and each portion analyzed separately.

-9
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TABLE 3

SUMMARY OF RADIOCHEMICAL ANALYSES

' PERFORMED FOR TA-1 CLEANUP OPERATIONS
. : Y o7 .

THROUGH JANUARY 6, 1976

© . (EXCLUSIVE OF INITIAL

¢

"gnalysié

Tritium
908r
Uranium
Plutonium

137CS

‘~10-

i

SURVEY) -

29

" Numbéer of
,Analysis -

L
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as of Januvary 16, 1976. Most of this area is now considered to be
Adecontaminated to levels meetihg ALAP crité;ia. The current -status
is shown by the sampling grids dépictedson the map. One small por-
tion (enclosed by dashed lines) in the SW corner of the area will
be rescraped and excavation in the open area will be finished be-
fore the last surface samples are taken to complete documentation
of the cleanup. | :

On ERDA property soutp and west of D-2 building, iﬁ the-vicin¥

-

ity of septic tank 137, contamination remains to levels of about

‘500 pCi/g gross-alpha, Radiochemistry has identified this contami-

nation as 239Pu. .

To the north and west of the temporary work fence a number,of
auger and core samples have indicated low levels (generally"
<100 pCi/g) of gross—albha activity (see Fig. 4). These samples
lie outside the D~building outline. Most of the.alpha contamination
in the D and D-2 areas was due to 239Pu; however, the alpha activity
outside the-work fence has not yet been idéntified. Radiochemistry

on selected samples has indicated that neither plutonium nox uran-

ium is responsible for the observed alpha activity. Additional radio-

chemical analysis is in process to attempt identification of the
activity.
Vicinity of Tank 138

‘ Septic tank 138 was 1ocated.beneath the floor of a storage shed.
attached to an office building which belongs to the Bonnie Jean Cor-
poration {see Fig. 6). The tank itself was not contaminated but soil
in the pit around it showed gross-alpha contamination to several
hundred pCi/g. The contamination was removed. Gross-alpha analyses
on 8 samples taken from the pit showed 6 to be less than the detec-
tion limit (about.20 pCi/g) and the other 2 with levels of 47 and
Bé pCi/g. This wa; considered an ALAP level and the excavation was
backfilled immedié&éiy bécause of its prﬁximity to an occupied build-

ing. A concrete floor was poured inside the shed.

-11-
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I mittea to.radiochemical analyses and showed low levels of

- In an attempt to determine the source of contamination in the
pit, trenches were dug both up~ and down-slope of -the tank location
(seé Fig. 6). Of 62 samples from the trenches only 3 showed any

' contamination and they were all on ERDA property. Sufface samples
~taken from the hillside below‘tﬁe tank showed gross-alpha contamina-
tion up to about 4000 pCi/g. Radiochemical results indicate 239Pu )

is the méjor contaminant. The samples from the pit wérg also sub-
239

(up to 100 pCi/g) as indicated in Fig. 7.\ s be eter
:2?£ the pg}vate 1and§/have beeq/éleaned/zé level meetlng
it

eria.| The source of the remaining cliffside contamination has ..

L5

not been established. . ‘- R S

" Tritium Contamination, D Building Area - e e -

The southwest corner- of the Los Alamos Inn parking lot was
excavated as part of this operation to remove plutonium contami-.
nated soil. This excavation also removed fill soil which contained

the highest concentrations of tritium in soil moisture (maximum

ey sample 690 pCi/ml) discovered in auger samples. - The thighest tritium .

" concentrations in samples from locations not excavated are about

120 pCi/ml. .These remaining values are only a few percent of the

‘ffeﬁﬁined q}é;ned yé level%/ﬁeeting)zﬂAP cri;éria.
L ‘ — — 1

3

ERDAM 0524 radiocactivity Concentration Guide value of 3000 pCi/ml.
for tritium in drinking water in uncontrolled areas. It seems - . °
probable that the tritium may haﬁe‘originated in the vicinitf of

U and W buildingsand was moved with fill material pusﬁed to the

southwest during demolition.

Uranium Contaminated Areas o . 4 e
HT Building . - ' 5
Approximately 27 m3 (35 yd3) of soil and a concrete slab con-

taminated with uranium was removed from the south end of HT build-

ing. The post-cleanup status is shown in Fig. 8. The/érea yzé de;A\

C-12-
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Sigma Building
Approximately 54 m3 (70 yd3) of soil contaminated with uranium

was removed from within the area occupied by Sigma building. The

post cleanup status in shown in Fig. 9. Tbé areq/was détﬁgmined o.be

I;lea ed to lefEls meet%ﬁg ALAP/Eriter?Ei

Warehouse 19 Building
3

Approximately.300 m~ (392 yd3) of soil contaminated with ura-- .

hium was removed from an area just south of Warehouse 19. The post-

cleanup status is shown in Fig. 10. [The/ﬁrea[aas d?ﬂem]{xed tybe l

Ic%?éhed ffyﬁey?}s'mees}ﬁﬁ AL%P’ErlEyfia.

TU and TU~-1 Buildings

Approximately 2110 m3 {2760 yd3) of soil contaminated with
uranium has been removed from the area surrounding TU and TU-1
buildings. The present status is shown in Fig. 11l. Some known
uranium contamination remains at depths of 3 to 10 ft at the north-
ern edge of the presently excavated area. The extent of this con-
tamination has not yet been fully defined. Some additional work
will be required to follow the contamination which might be follow-
ing an old drainage course.

J~2 Building Area

Some mixed activity contamination was removed from the J-2
~ building area. Both gross~gamma.and gross~=alpha contaminated pipe-
and soll were found and removed from trenches dug to determine
whether the former acid sewer line had been removed. Figure 12
shows the trenching and other sampling in the J-2 area. Figure 13

shows a cross-section of the long trench after cleanup. | THe ifea

| was defermjned to be cleafied to/levequmeetiﬁg ALAP| critefria. |

Septic Tanks

A total of eight TA-1 septic tanks have been located and re-
roved during the cleanup operation., Three of the tanks were con-

taminated: tanks 137 and 138 were plutonium contaminated and have

_13-
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» on Fig., 4.

Air Quality Documentation ° T S

" sented in the next section, and some details of contamination found

2

been discussed, tank 140 was uranium contaminated. Table '4 sum- °

marizes the disposition of the tanks. Locations are indicated

R |
v

‘ARMS ‘Survey - < S .
24w oartvey - Ct e _ . . !

The Ta-1l area was 1nc1uded in an aerial radlatlon survey performed

in Oatober 1975 by EG&G Inc., using the Rerial Radlaflnn Monltorwng qys—

tem (ARMS). Interim reports and prellmlnary maps 1ndlcated that no ra—

- diation other than expected natural radiation background was detected '

in the TA-1 area.

Airborne gross-alpha activity was monitored near the major plu-

out the period to date showed levels consistent with normal badkgrouﬁdf
gross-alpha activities as determined by the LASL-operated 26-station

environmental air sampling network in Los Alamos County.

' Findings During Survey and Decontamination

The present status of areas cleaned or undergoing cieanup is pre-

_tonium excavations at D and D=2 building areas. Meaéurements through~ .

during cleanup are given in the Appendix. fHowever, it ig possible to

argue, with cer the operations

has indicate

the gen-

hours would be well below Concentration Gui Bs,

but time i ge concentratio@s over periods of several

{




Tank
Number

134
135
137

138

140

141
142

Unknown
(in TU
Area)

TABLE 4

SUMMARY OF DISPOSITION OF .

SEPTIC TANKS FOUND

IN TA-1 CLEANUP OPERATION

Contamination Status
None Removed 9/26/75
None Removed 9/26/75

Plutonium in sludge
and water o
{(~100 pCi/g in sludge)

Plutonium in
surrounding soil

Uranium in siudge and
water

(60 000 count/min
Phoswich)

None

None ’

None

-15- .

Original discovery,
removed 8/11/75

Removed 10/16/75

Removed 1/20/76

Removed 9/29/75
Removed 1/16/76 e
Removed 11/10/75 T ———



FUTURE PLANS

Plan for Additional Exploratory Sampling

Additional sampling will be necessary to‘eomplete the evaluetion
of_possible contamination in the former TA-1 area. The major com-
ponents of the program described briefly here are in addition to the
sampling that will be required for final documentation of any areas
- currently being cleaned or known to require cleanup. _(Refer fo
Fig. 4 for generai locations,) .

A thorough sampling of leocations suspect because of past hiséory
will be completed to give reasonable assurance that such 1ocetionsr
have been evaluated to the best of our ability. These locations in- .

" clude the areas between H and Theta buildiﬁgs (geﬁeral location of
old acid eewer line leak}, and the southwest corﬁer of the J-2 area
(possible near-surface contamination). _ - .

Areas that have received mlnlmal sampling to date and areas
that have potential for water transport will be lnvestlgated more
thoroughly. These include the warehouse area south of TU building, .
the area between D=5 and Theta buildings, and the area betweenrx and-
D-8. '

"The hillside (on ERDA land) below septic ‘tanks 137 “and 138 will
have to be sampled more to fully define the extent of known plutonium
contamination. ‘

Some further sampling may be required to the north and west of
D—bullg}ng. A large number of samples in that area indicated 1ow~
leve; (<200 pCi/g) gress-—alpha activity. However, radiochemical :
studies of a number of the positive samples indicates the activity:
is neither plutonium nor uranium. Additionaleanaiyses'are underway '

to determine the isotope(s) reponsible for this contamination. De-

_termlnatlons of sampling needs will depend on the results of that work :

and on what may be found in additional exploratory. trenches dug to

follow the path of the acid sewer line from b-building.

~16-
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Summar

10 surface samples on hillside,

9, >background. Lab analyses on
selected samples identify Pu—239 5
as major contaminant Co i

Trench 1, 16 samples, 3 $background

Trench 2, 2 samples, all background

Trench 3,-5 samples, all background:

4 & 4A,A19 samples all background
Y1,
Y2,
Y24,

See separate documentation for
immediate area of tank.

Trench

Trench 6 samples, all background

Trench 15 samples, all background

Trench 22 samples, all background

Tank 138
Location

Property Boundary]

ey 33
3890@ (S~ 333¢} |

@970 |
® (S-3) 3560

(8-4)750'g @ (s-5)810
(5-6)2020'9

&(S-6B) 2880
' (s-7)321€

——— ]
¢] 50

Scale:Feet

SURVEY DETAIL OF TANK 138 VICINITY

Key
O Background surface sample
(<20 pCi/g)

® Above background surface
sample

g3 Trench location and
#5 | identification

— . -Above background
trench sample
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POST-CLEANUP DETAIL OF TANK 138 PIT .

Summar _ ‘ Key

8 samples, 2 >background O Background Gross-o (<20 pCi/qg)

Radiochemistry performed ® Above Background Gross-a (>20 pCi/g.
' ' 22 Gross alpha in pCi/g
(22) Pu-239 in pCi/g

Figure 7

i
:



!
b
i
i"

N
N

) ¥ - - '
A“-.":.' *-“F' N
R - W B 4

Wn
H
;’.—..:‘,- 6
i .
. 0 50
l Scale:Feet
' POST-CLEANUP DETAIL OF HT BUILDING
Summary ~ Key
i Contamination located by field O Background surface sample
: instruments and identified as .
O uranium, concrete slab and soil : EZZZZZ:Excavated Area
1i1 removed 0.5 to 2.5 feet deep,
'y total 35 cubic yards. - ~,

9 surface samples, all background
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POST-CLEANUP DETAIL OF SIGMA

Summar -Ke
Summary Key

Soil removed to depth of 0.5 to 1.5.feet in ' : 'CjBackground surface sample
T . ] [ L - .
sgocigizs'aﬁgs x 92° and .12‘-5’ X, 26.' total .-~ . . @ Above background surface sample
. yards T S .o (520 pCi/g)

B - V/// |Excavated area

13 surface samples from large area all background’

7 surface samples from small area, 2 $béckground
values of 23-28 pCi/g ' o
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"Summar

S0il removed 0.5-2 feet deep

from 48' x 73' area. Pit about
4' x 6' x 6' deep excavated to
follow large joint. 392 cubic
yards total. <

10 surface saﬁples, 8 béckéround,
2 above background, 30-42 pCi/g

3 samples from pit, 2 background;
1 above background, 64 pCi/g

of any contamination

Figure 10

Septic tank 134 removed, no evidencg

O VYA oSO

> 2

. [Iseptic Tank 134

o . °~ 50

Scale:Feet

'FOST—CLEANUP'DETAIL OF WAREHOUSE 19 .

Key
C)Background surface sample
(<20 pCi/g)

@ Above background surface
sample - (>20 pCi/g)

EZEZJExcavated area
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.POST-CLEANUP DETAIL OF TU AND TU-1

‘ Summary_

Soil removed to depths of as
much as 8 feet in area about
100 feet square, total 2760
cubic yards as of 12/1/75.

.Some removal still to be

accomplished north of TU-1.

22 surface samples, all -back-
ground in area considered -
completed,. 1 >»background in
arga needing further work.

" Figure 11\

Kev

C)Backgrouna surface sample
(<20 pCi/g)

® Above background surface
sample {(>20 ©Ci/g) '

\.

| ;22325 Excavated Area |
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4 Core

Trench

~ Trench

.Trench

Trench
(See

Trench

' Trench

Trench

Summary _
8 Surface Samples, All Background _

Samples, All Background

1, 8 Samples, All Background
2, 1 Sample, Background '
3, 2 Samples, All Background

3A, 40 Samples, 7 > Background
Cross-Section) '

4, 2 Samples, All Background
5, 1 Sample, Background
6, 2 Samples; All Background

leet— o]
0 50
‘Secale:Feet

- Survey Detail of J-2 Building Area

. Key

: '()fBackground Surface Sample (<20 pCi/g)
A Background Core Sample (<20 pCi/g)
@——ﬁi~—~waTrench Location and Identificatiqn

¢——a— Above Background Trench Sample
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APPENDIX

Methods, Procedures, and Equipment

Survey and Analytical

- A phoswich probe.was developed as the primary portable field survey
and monitoring instrument for TA-1l operations. Tﬁe phoswich probe (a
sandwich of two phosphofs), a commercially available laboratory device.,
was adapted for use as a field detector by putting the electronics in
a vehicle and equipping the probe with a long cable. The threshold of
detection of the phoswich is about 1000 pCi/g for 239Pu and about 500
pCi/é for normal uranium when the activity is on the surface. It will
also respond to gémma emitting isotopes.

The phoswich probe is used to survey large areas for any gross in-
dications of Pu, U, or gamma activity. During trenching or other exca-
vations it can be ﬁsed to guide the digging to follow or outiine éreas
of major contamination. The probe is used for surveys after excavation
to provide preliminary determinations that an area has been sﬁccessfully
cleaned, before any additional soil samples are collected. The.phoswich
is alsé used .to monitor vehicles leaving fenced contaminated area§ where
work is in progress. ‘

Soil samples are collected by‘three techniques:

. a stainless steel scoop is used to obtain surface samples

to depths of about 2 cm (vl in.)'or-to collect grab samples
from the walls or bottoms of trenches,
2. PVC plastic pipe 24-in. long and l-in. diameter is used to’
. collect soil core samples by driving as deep as 18 in. It
can be sawed into desired depth increments for analysis,

3. a truck-mounted rig is used to drill auger holes as deep as

« 30 ft. The bit’is used to drill down in controlled incre-

ments followed by spinning the auger to lift the cuttings
'from the hole. Cuttings are sampled, generally in 2-ft in-
crements, to obtain an approximate depth profile of contam-
ination. tGeologic iogs are kept of the type of material -

encountered.



Survey and exploratory samples are,collecteé by any of the three
techniques as are appropriate to the sampling location, depth of-
interest, or conditions such as frozen or roqky.sqil. - Post-cleanup
samples are normally surface samples taken on a.sﬁitable!gfid pattern.

- Gross~alpha analysis of soil samples is doﬁe ;n a laboratory trailer
on site. A 10 om (4-in.) plastic Petri dish is filled with soil, |
dried under an infrared_lahp and counted for gross alpha aqpivity by a

Ludlum zinc sulfide phosphor~photomultiplier detector for five minutes.

~The 30 limit of detection is 20 pCi/g.  Conventional fadiochemical

and instrumental procedures and equipment_are used in the laboratory to

identify specific isotopes and .to measure concentration value with . =

£

increased accuracy. : : S

Decontamination Procedures

Excavation in 'large areas is done with ripper and blade attachments

‘on a crawler tractor. The area and material are kept-wet-by.hose sprays

from a water\truck or a fire hydrant -to 'suppress any dust generated '

by handling. ‘The soil, tuff, and debris are loaded by front-end = loaders -

into dumb trucks. Smaller areas or trenches to follow lines have

been excavateéd by  a backhoe, or in some cases bf hand. The contami-
nated material removed by these operations is also loaded into trucks.
The truck beds are lined with sheet plastic and‘the load is securely
covered during ‘transit to prevent spillage of séil on the roadways while
the truck is enroute to the contaminated solid waste disposal site--a
round trip distance of 24 km (15 miles}. Part gf'thé cost of thekpro—
ject is the replacement of pit capacity used for this purpose. -

‘Restoration of excavated areas involves backfilling the excavation

" with clean f£ill material'to,approximateiy-the original surface contours.

"The fill material is obtained from a stockpile at TA-53. The fill is

suitably éompacted and any required erosion control measures taken.

-
AT

Reseeding will complete the restoration. -
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Safety and Health Physics'Protection

The excavation operations in the D and D-2 building areas required
the erection of a temporary work fence to control inadvertent entry
into the econtaminated area where heavy eguipment was working.

Field labor crews are provided standafd health physics protection
such as anticontamination clothing, working area air monitoring, and
peréonnel monitoring.

Air sampling stations have been established at the three commercial

establishments nearest to the D and D-2 excavation areas in order to

provide air quality information about the nearest areas open to the
general public. Airborne gross—-alpha activity measurements at these
stations have shown levels consistent with gross—alpha activities from
the LASL-operated 26-station environmentallair sampling network in
Los Alamos County. These measurements have all been within ﬁhe range

of normal backgrocund for the vicinity..

Marrative of Operational Aspects in 1975

Written notice of a more detailed survey and a cleanup operation
at old TA-1l was given to the affected landowners. A public meeting of
owners, news media, and other interested individuals was held on
September 5, 1975. Response was favorable. The plan for an intensive
and elaborate survey of the area using sensitive instrumentation and
a detailed record search was described. The onsite field effort
involving general cleanup of surface debris, removal of septic tanks,
extensive survey with portable field instruments, a soil.sampling
program consisting of surface samples; core samples, auger samples,
and digging of deep exploratory trenches was also discussed. It

was emphasized that contaminated areas were to be excavated and con-

-taminated soil trucked to the contaminated solid waste dump.

Operations at TA-1 began September 9, 1975, with cleanup of surface
debris conceivably associated with the TA-l project. A total of about
50 000 kg (w55 tons) of this debris was hauled to the contaminated
solid waste dump at TA-54 on Mesita del Buey. Only about 50 kg (25 1b)

was found by field instruments to be contaminated.

-A- 3_



A field 1nstrument survey was made of items (e g., con;rete blocks
T or slabs) too large to move to the dump w1thout excessive cost.‘ None
were found to be contamlnated © Careful ground monltorlng was conducted
in the TA-l1 area south of Trinity Drive except for developed areas."This
monitoring located significant uranium contamlnatlon OR or near the sites
formerly occupied by ‘Warehouse 19, Slgma building, and TU bulldlng."
Minor contamination was found in the vicinity of HT bulldlng. With the
exception of a smalllportion of the TU area, this known contamination:
has all been removed. ' o 7 R I .

As part of the various exploratlon act1v1t1es, exploratory trenches
w1th a total length about 630 m (1930 ft) were dug ‘and their bottoms
-and sidewalls surveyed.. A major objectlve of trenching was to prov1de
assurance that the contamlnated liquid waste sewer lines, whlch connected
the various buildings to the radicactive waste treatment plant had been
removed. About 50 m (160 ft) of line contaminated with low levels of '

137 - e o .
Cs were unceovered and removed from the J-2 area. . No othexr intact

portions of the acid sewer lines were found. :

Durlng trenching to determine the status of the acid sewer laterals
from Sigma, a considerable number of pipe shards and ‘other uranium COn—i
. taminated material’were uncovered and removed. - The soil in a -portion of

what could be identified as the former trench for the’ contamlnated 11qu1d

waste line within D-building footprint was foundrto be highly contaminated.

Another goal was to locate and remove all known eeptic tanks_in'the
TA-1 area. A total of eight have been removed. Five were found to be
‘uncontaminated. One_of these was discovered'accidentally during
excavation in the TU area; it was not shown on any old drawings. Another
was found at least 50 ft from the locatioh shown oh a drawing.

The three contaminated tanks and their surroundlng areas deserve' dis-
cussion. ) * A e

Tank‘14d'(see‘Fig. 4) was found to be full of slﬁdge and roots, all
highly contaminated with uranium. The inlet and outlet lines were also
eontaminated. Final cleanup'will require tracing the lines“and'explor}ng

for related surface contamination.

=A~4-
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Tank 138 was found underneath the floor of a storage shed attached
to an office building (see Fig. 3). While the tank was not contami-
nated, some gross—alpha contamination (up to a few hundred pCi/g} was
found in the pit aftef tank removal. The results of decontamination
were described in the earlier section, "Status of TA-1 Operations,
January 1976." 1In an attempt to determine the source or release points
of this contamination several trenches were dug adiacent to the office
building {see Fig. 6). Only 3 of more than 60 sémples showed alpha
activity above background. These were clustered together in one trench
on ERDA property near the cliff edge. Field survey instruments detected
activity on the cliff face below the presumed outfall location. Surface
samples confirmed the presence of gross-alpha activity up to about
3600 pCi/g and radiochemistry has identified the contamination as 239Pu.
The proportion'of 137Cs associated with 239Pu contamination in this
area was highef than that found in the vicinity of tank 137, indicating
the probability of different socurces. A long trench was dug upslope
of tank 138 (see Fig. &) in an attempt to intercept possible pipe lines
or residues of flows in or on the scil that would account for the plu-
tonium contamination. Several lines were found, including a concrete
pipe containing globules of mefcury, but no radicactivity above back-
ground was found. Consequently, the source of the cliffside contami-
nation has not been clearly established.

| Tank 137, the original discovery near D-2 building, was contaminated
with plutonium as was much of the surrcunding area. Effluent from drain

1ines_not connected to any sewage treatment unit and discharging con the

surface near building D-2 which housed the contaminated laundry (1943-1945)

is the probable source of the contamination near septic tank 137. A

May 1245 monthly progress report states, "The contaminated water discharge

pipes draining behind the laundry have now been placed below the ground
level with no open drain until the pipes are past the south side of the
(secufify patrol} road...The complete area behind the laundry has been
covered with dirt to a depth of several inches to prevent the spread of

contamination."

.



cleanup effort.

Two highly contamlnated lines believed to be the referenced draln
line exten51ons from D-2 were found about 50 ft west of the 1ocatlon in-
dlcated on old drawings and 5ubsequently_removed together qlth a55001ated
contamlnated soil. ) ) .

The two gullles (on ERDA property, see Flg 3) which drained run-
off water from the b-2 area were found to be contaminated. The gullies
have been decontaminated to the extent possible with heavy equipment.
Several small areas tha£ cannot be reached with heaey equipment have
surface.ccntamination to 500 pCi/g.  This ccetamination will be removed.
Subsurface contamination to a maximum qf 400 ﬁci/g remains on ERDA prop-

erty in and along the walls of the deep trench resulting from decontami-

_nation of one portion of the area. Continued operations in the trench

to further reduce the relatively low level contamlnatlon would have been
extremely expensive and hazardous to the workers._ The trench was back~
filled so operations could continue toward completion of the D and D 2

areas. The present status of the area is shown on Fig. 5.

Application of the As Low As Practicable (ALAP) Concept

In radiation protection work, the limits are based upon an assumption

of linearity between dose and effect. For this reason, the numerical
values for official standards are considered as the maximum levels.
which should be permitted (thus the NCRP nomenclature of “maximum per- X

missible"). A very important admoniticn of all groups involved with.

~ radiation protecticon is that the actual exposures should be kept as far

below these maximum levels as is practicable. The term “"practicable"
includes the concepts of technical and economic feasibility. ERDA has
adopted- this-admonition as official policy and it was applied to this

For soils, there are no official maximum levels establlshed..‘LASL

-has proposed an interim standard for plutonium‘in surface soils (and

" extended to buried materials by consideration. of the fact that they may

eventually reach the surface) of 230 pCi/g. This standard is currently

under review. Similar values have not been proposed for other materials.

-A-6-




In this cleanup project, the maximum value that could be left was not
defined numerically but was assessed on a case-by-case basis by the
experienced personnel involved considering the depth of the deposit, the
area involved, and the potential hazard of the contaminant. °{Uranium
and tritium, for example, are less hazardous per unit of activity than

plutoniun.}
The application of ALAP tock place in two major ways:

1. 1In the excavation operations it is necessary to have a
rapid method of assessing the degree of contamination in
an area so that operations can be conducted efficiently.
Chemical analyses capable of sensitivity near background
levels are expensivé and time-consuming. If chemical
analyses were required to control the cleanup it would
bé necessary to have crews and equipment wait for many
hours or days until results were available to define the
next operation. For this ieason, primary reliance was
placed upon procedures with lower sensitivity but which
could give answers within minutes. For plutonium this
procedure was the measurement of the alpha emissions from
the surface of a dried sample using a zinc. sulphide céunter.
The sensitivity is about 20 pCi/g. 'For uranium a portable
phoswich was used as a survey instrument in the field.
This provided a sensitivity of about 500 pCi/g. Thus,
in the interest of pfacticality, there may be quantities

left which will be well above background.

2. Dburing excavations, soil and tuff were removed when positive
readings were obtained until a point was reached where it
became apparent that further excavation would be of little
use unless really major operations were instituted or
until the conditions were such that a physical hazard was

involved for the operators.

-A~7-



Distribution for:

STATUS AND PLANS REPORT FOR - A

FORMER TECIHNICAL AREA ONE AT P Ce
LOS ALAMOS SCIENTIFIC LABORATORY

JANUARY 1976 ' '

Copies 1-6 U.s. Energy Research & Development . Admlnlstratlon
& Copy 8 Albuquerque Operations Offlce Co
Copy 7 R. Bradshaw, Engineering Department Head st

Los Alamos Sc1ent1flc Laboratory . o

e

Copy 9 L. J. Johnson, Group Leader H-8, Env1ronmental Studles
los Alamos Scientific- Laboratory - - - P

Copy 10 ' Office Copy . ."‘ e B

Copies 11-12 . K. R. Braziel, Area Manager, U.S. Energy Research &
.Development Admlnlstratlon, Los Alamos Area Offlce

Copies 13-14 C. I. Browne, Assistant Dlrector for Admlnlstratlon,
: Tos Alamos Scientific Laboratory

Copies 15-16 G. L. Voelz, M.Df; Health pivision Leader,
. I
Los Alamos Scientific Laboratory

Copy 17 D. F. Sundberq, ISD Department Head T
‘ Los Alamos Scientific Laboratory '




