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ABSTRACT

An environmental surveillance program for Materials Disposal Area T
(MDA-T) at Los Alamos, New Mexico is described. The waste-use history of this
disposal site is described, followed by a description of the materials and methods
vsed to unalyze data from twoe surface soil radionuclide sampling programs
performed at this disposal site. The disposal site's physical features are related to
the spatial distribution of radivnuclide concentrstion contours in an attempt to
evaluate radionuclide migration mechanisms in and around the site. The usefulness
of the duta analysis efforts is evaluated and recommendations are made for

future studies.

I. INTRODUCTION

In the late 1970s the Department of Energy (DOLE)
1ssued interim operational criteria tor radioactive waste
arcas owned or operated by DOE and its contractors (1-3).
A afiest response to the surveillance requirements listed
in these criteria, personnel trom the Environmental
Surveillance Group at the Los Alamos Scientific
l.aboratory (1LASL) developed an interim surveillance
plan tor the site’s radioactive waste areas (4). More
specifically, the stated objectives of this plan were to:

*(1) provide intormation to evalvate whether
radioacuve waste sites at LASI. are being managed and
maintained in an cnvironmentally acceptable manner:
and whether applicable criteria, such as the DOE Interim
Critenia for Waste Management are met;

(2) identify and document possible changes over time
for each arca;

{3) provide data for the Annual Environmental
Surveillance Report; and

{4) provide other environmental documentation that
might be required prior to changes or additons o
acuvities at LASL.”

The original plan (4) catled tor a briet annual survey of
cach waste site starting at the end of FY-198), involving
portable radiation detector surveys and sampling
programs tor soils, vegetation, air, and sinall snammals.
An additional detailed survey was to be performed on
cach waste ared at least once every five years, with two or
three waste arcas being subject 10 this type of survey
withinany given vear The detailed susveys were meant o
encompass more sampling locations, technigues with
lower detection limits, and extensive sampling of surface
soils (three depths in the top 30 cm ol soil) and subsurtace
soils (depths below 30 cm).

Concurrent with the initial annual survey at cach waste
disposat area, a sampling grd was (o be established by
civil engineering surveys (4). The grid origin was to be
randomly chosen to mitigate against bias in placement ol
grid points across the prid. Key points, coordinate iaxes
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T MATERIALS AND METHODS

A, Soil Sampling, Surveving, snd Radionuclide Assies
Techniques

St samphng techmgues were ity outhined i the
interim environmental survelllance plan tor thas ongomy
DOE program (4). The detaily of how the samples were
actually collected and processed lor radiochenica!
amdvsis were never fully dovumented Ths mlommation
will be presented bere s the gesult o anterviewing
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Fig. 3. Bucket auger beinyg use’ to drill disposal shalts between Absopticn Beds 2 and 4 at MDA T Absorption Beds | and 3

are behind the drill st and reyvesent the low areas to cach side ot the dnll ny

iocations were marked with [hgped spikes flush with the
ground surtiace by the Luboratory’s surseyvoes (10).

In 1Ud6 Eaviconmental Science Group personneld Lud
ot 2rid of samping lovations across MDA-T on o m
centers S This coordinite system was Liid out with
respect to two retercnce pmnts, which were surveyed in
February 1990 (Engincenng Dracaimng ENG-21-61.
‘chruary 13, 199 The two relerence points were: (1) o
pont near the northwest comer of Building DP-257, and
(2, a pumnt pear a sewer manhole, adentitied
Enyincenng Drawing ENG-25-61 as sample points CA-1
and € A2 respectively More details abont this prid
svatemn will be preseated in tie Results and Discussion
section of this report

The radiochennca procedures for processing the sorl
samples through 1985 are summanzed in Loy Alamos
Natonal Laboratoiv report TARRIO-ENG (1)), The
amdogous procedures for the assays on the TYR6 samples

are described in Los Alamos National [aboratory repont
LA-10992-ENV (12). Plutonium 1» chemically isotated
trom s 10-p aliguot ol sonl. electrodeposited anil counted
. 2
on an alpha spectrometer Notice that the =7 Pu vislues
mentioned e ths report actuslly sepresent the sum of
RA ] 20 . .
Pu and “""Pu. because both have identical alpha
energies.

B. Conversions to New Mexico State Plane Coordinate
System

Microcomputer programs were developed 1o conven
all ticld locanon values e one common rectangular grnid
system. the NMSE coordmate system

One progrion allowed us 1o take [LASL coordinates and
adjacent brass cap data to calculate NMSP coordimnates
This program was uscd to calculite the NMSP
coardinates for the absorption beds and disposal shatts
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1IV. RESULTS AND DISCUSSION

The locations of impuortint waste site physical features
(such as fenee Jines, absorption beds and disposal shafts)
and sampling grids will be presented first in this section,
hecause this dits wits needed hetore an anilysis of the soi
radionuclide data could be accomplished. The final
subsection includes an analysis of the soil radionuctide
data using a series of concentration contour plots.

A. Survey resulls for waste site physical features and
soi} sampling grids

Using the two computer programs  described
previously, NMSP coordinates were caleulated tor the
tour ahsorption beds at MDA-T (Table 1), as well e for
the two types of disposal shatts (Table 2 Thas data s
presenred in Figure 7, which also shows the old runway to
the are occupicd by the CMPs, s well as the Gence
around the disposal arca.

Tuble 1. Survey information for absorption beds st MDA-Y',

Northing/Fasting Values®

Ahsorption Corner LLASL Grid New Mexico State
Bed Number of Bed System Plane System
i NW RK9+31.25 1774510.04
157448 44 492368.34
Sw H9+14.38 177449457
157+37.50 492356.67
NE §8+5..81 1774427 45
158467 (%) 492451 .34
SE BR+36.25 177441138
158+54.06 492469.68
2 NwW 8K+47.50 1774421 .84
1S8+7191 492488.01
SW B+ 3094 1774405.78
158+60.97 492476.35
NE 87+65.63 1774334.66
15949438 492606.76
SE R7+48.75 1774318.28
159+83.44 49259508
3 NwW 89497 50 1774575.15
15749344 492416.21
Sw R9+60.6 1774538.79
157+82.50 492403.66
: NE R9+37.50 177451098
158+89 38 492509.42
SE H9+00.94 1774474 94
158+ 7% 44 492496 .88
4 NW KY+13 13 1774448537
159+ 1%.16 442537.10
Sw KR+U6.235 1774469 90
1 SR+¥6.59 492504 X2
NE 88+25.63 177439225
160147 81 40266277
SE KK+(R8.7S 1774373 %8
160+36.56 492650.79

* Survey data estimated from Engineening Drawing ENG-C-2217 and dats from Brass ¢ “aps SO and 753

(entered 1n that order 1n the computer program)




Table 2. Survey information for disposal shafts at MDA-T (estimated from Enginceving
Drawing ENG-C-2217 and data from Brass Caps 503 and 753). (Cont.)

Disposal Shaft New Mexico State Plune Survey Data
Number (Easting, Northing)
70 4925%).NS5.1774367.8Y
75 492581.16,1774375.20
76 492571.46,1774382.19
78 492585.93,1774401.57
80 492561.24,1774399.18
82 492552.07,1774396.50
83 492559.54,1774406.18
R4 492566.54,1774415.88
87 4Y2542.37,1774403.4Y
91 492537.45,1774437.18
92 492530).45,1774427 48
94 492520.76,1774434.79
s 49Y2527.76,1774444 .49
98 492501.37.177444y.06

The calculated NMSP coordinates for the 1984 survey
i MDA-T are presented in Table 3. The unpublished
original sample grid coordinates ase presented for each
soil sample collected it each sample location. The sample
identification nsmner assiglied 10 each soil sample which
underwent radionuclide analysis by the Laboratory’s
Health and Environmental Chemistry Group is listed in
the t2<t column i thas table.

The original two reterence points tor the 1986
sampling grid were surveyed in 1970 (see discussion in
Matenals and Methods section) and an origin for the grid
was derived, all in NMSP units (Table 4). The samphing
grid was reconstructed from these original reference
points (Fig. 8). but it incomrectly portrayed where the
sumples were actually collected (5). We discovered that
both the ongin and the other two reference points had o
be adjusted as shown in Tablz 4 0 get the saunple grid
locations to appear in their correct positions (5), as shown
in Figure Y. Based on these adjusted NMSP coordinates
for each sampling location, we then were able to
reconstruct information tor the 1986 survey (Table 5). All
turther references . the 1986 survey in this report will
use the NMSP coordinates listed in Table 5 and shown i
Figure 9.

Two-toot elevation costours data were collected from
a 1986 clevalion survey ot the Laboratory, accessed
through the Laboratory’s Engineering Division (MOSS
system). This clevation wtormation is presented in
conjunction with the 30 sampling locations in the 1984
survey (Fig, 10) and with the 71 samphing locations in the
1986 survey (Fig. 1), These two figures show that the
southeastern portion of MDA-T hay ap elevation of about
7144 ft, procecding to an =levation ol 7130 1t close 10 the
nerthwestern fence boundary. It 1s important to notice
that the sample locations tor both surveys were all
collected above an elevation of about 710 1. As haeth
Figures 10 and 11 show, the severe drop-off into DP
Canyon starts at about 7100 11 to an clevation of about
7060 1t 10 the northwest. Elevations ot about 7050 ft and
lower are more typical of the regional bottom ot this
major canyon system.

Two other major elevation teatures should be noticed
tFigs. 10 and 1. A large mound of excavaied it was
placed over the southern absorption beds, just south of the
7140 1t contour line, and extended to i total 2levation ot
about 7160 f1. This tufl was excavated from the CMP
runway area {sce Figs. 5 and 6), which ¢xhibited a major
depression between absorption beds | and 3 to s minimuin
elevation of about 7122 1.



Table 3. Sumpling grid coordinates, New Mexico State Plane coordinates and rac

numbers for the 1984 survey of MDA-T,

fionu

Cliae sumple

Sample Grid System NMSP System Sumple

Easting Northing Easting Northing Number

-60.00 -20.00 49284318 1774262.06 84.04146
-160.00 -40.00 49262347 1774515.26 84.04147
-120.00 -40.00 4926%Y.11 1774401 .08 84.04 148
-100.00 -40.00 492721 43 177434395 84.04149

-60.00 -40.00 492786 ()7 1774229.74 84.04150
-160.00 -60.00 4256737 1774482 94 84.04151
-140.00 -60.00 492594 .69 1774425 84 84.04152
-120.00 -60.00 492632.01 1774368.73 ¥4.04153
-100.00 -60.00 492664.313 1774311.63 84.04154
-200.00 -80.00 492445 .62 1774564 84 B4.04155
-180.00 -80.00 49247794 1774507.73 B4.04156
-160.00 -80.00 492510.26 1774450.63 84.04157
-140.00 -80.00 492542 .5 1774393.52 34.04158
-100.00 -80.00 492607.22 1774279 .31 84.04159

-80.00 -80.00 49263954 1774222.20) §4.04160
-100.00 -100.00 492550.12 1774246 .99 84.0416)

-60.00 -100.00 492614 76 177413278 84.04162
-120.00 -10.00 492774.7° 1774449 .53 84.(4175

-80.00 -20.00 49251086 1774319 .16 $4.(4176

-60.00 -20.00 49244318 1774262.06 84.04377
-160.00 -40.00 492624 47 1774515.26 84.04178
-120.00 -40.00 492689.11 1774401 .08 84.04179
-100.00 -40.00 492721.43 1774343.95 84.04180

-60.00. -40.00 492786.07 1774229.74 84.04181
-160.00 -60.00 492567.37 1774482 .94 84.04182
-140.00 -60.00 492599.69 1774425.84 - 84.04183
-120.00 -60.00 492632.01 1774368.73 84.(4184
-100.00 -60.00 492664.33 1774311.63 $4.04 185
-200.00 -80.00 492445 62 1774564 .84 84.04 186
-180.00 -80.00 49247794 1774507.73 84.04187
-160.00 -80.00 49251026 1774450.63 M4 0488
-140.00 -80.00 492542 58 1774393.52 B4.(418Y
-100.00 -80.00 492607.22 1774279.31 #4.04190

-80.00 -80.00 492639.54 1774222.20 84.04191

-60.00 -100.00 492614.76 177417278 84.04192

-80.00 -20.00 492810 .86 1774319.16 84.04206

-60.00 -20.00 49284318 1774262.06 84.04207
-160.00 -40.00 492624 .47 1774515.26 84.04208
-120.00 -40.00 492689.11 1774401.05 84.04209
-100.00 -40.00 492721 .43 177434398 84.04210

-60.00 -40.00 492786.()7 1774229.74 84.04211
-160.00 -60.00 9256737 177448294 B4.04212
-140.00 -60.00 492599.69 1774425.84 Kd.04213
-120.00 -60.00 49263201 1774368.73 ¥4.04214
-100.00 -60.00 492664.33 1774311.63 84.04215
-200.00 -80.00 492445.62 1774364 84 84.04210
-180.00 -80.00 49247794 1774507.73 84.04217
-140.00 -80.00 492542.58 1774393.52 B4.0421%
-106.00 492607.22 1774279.31 84.04219

-80.00



Table 4. Original and adjusted reference points for 1986 survey of MDA-T.

Sample grid system NMSP Courdinates
(Fusting, northing) Eusting Northing
0,0 452815.76 1774166.10
-70,10 492607.15 1774253 .84
-40,30 492715.08 1774295.63
0.0 492825.76 1774156.10
-70,10 492607.15 177422734
-40,30 49272508 1774285.63
B
a ? . Original 1986
. soil sampling locations
. at Materials Disposal Area T |

- . —
Fig. 8. Projected sample locations lor 1986 survey of Materials Disposal Area T based on orignal survey
reference pomts (Table 4)




Table 5. Sampling grid coordinates, New Mealcn State Plone adjusted coordinates nnd radh pucllde
sample numbers for the 1986 surveys of MDA L.

Sample Grid System ___NMSP System Somple
Fusting Northing _Easting Northing Number
-50.00 40.00 342701 44 1714381 97 Kt | IK6)
-60.00 S0 00 393000 32 1774489 1 Ko 1 I1NOM
-7G.00 50.00 492¢ 17 40 177436 01 Ho 1 1K6Y
-70.00 60.00 39244 50 1773w (0 Ko ) INT0
-80.00 60.00 492012 84 $ 773308 45 Mo 1 IK7)
-90.00 60.00 42840 52 1774412 01 86 )18
-100.00 60.00 19288K S0 1774319 76 Ko LIR7M
-110.00 60.00 2816 38 17734200, Me. 11874
-120.00 60.00 4923484 S0 1774434 )7 M IKKTS
-130.00 60.00 492482 48 174480 23 LYY
-140.00 60.00 M0 43 1774498 A8 8. 11877
-80.00 70.00 192019 69 1774407 37 L{LBE ¥] ]
-90.00 70.00 392587 .68 1774444 63 Ht LIBIY
-100.00 70.00 $U2388 60 1774451 78 He | LEBO
-110.00 70.00 92523 ¢ 177345893 LI Y]
-120.00 70.00 39249 . 1774466 09 LIRRE. LN
-130.00 70.00 422459 L 1774473 24 KO }IKED
-140.00 70.00 392427 S8 1773480 30 LIDRRY L]
-150.00 70.00 9234 Sa 1774447 58 Ko | INES
-100.00 80.00 492562 Kl 17744K3 RO RO 11KBO
-110 00 80.00 Y2830 T 1774.4°X) 98 RO 1 18RT
-120.00 80.00 492498 77 1774494 1 ) Ro | 148
-130.00 80.00 3922460 76 1774508 20 Ko 11489
-140.00 £0.00 92434 74 1774512 42 Ho } 1KY0O
-150.00 £0.00 92402 7D 1774819 &7 KO 11N
-164) (X) HO.O0 92370 ) 111982073 RO 11892
110 00 90.00 4928137 98 1774872 97 Re) 11893
120.00 90.00 4122508 93 [RAZ AR Ho 11894
-130.00 90.00 R VAR 1774847 2m K6 1 189S
-140.00 90.00) 292441 N 1774843 44 Ko 11890
150.00 90.00 492400 B? ) 174881 Sy Ko | 1897
-160.00 90.00 49237 4S8 1724488 78 K 1 1RUR
-170.00 90.00 492345 Ky 177480~ 20 HO 1 1YY
-130.00 100 00 492481 07 17745 YO Ko 11900
'10.00 100.60 492449 .05 1774570 40 Re . 11901

- 1530.00 100.00 492417.03 1774541 0} KO 11902
- 160.00 100.00 492385.01 1774890 77 Ho 11903
-130.00 110.00 492424 18 1774018 63 KO 11904
-160.00 110 00 49292 16 1774622 718 RO.1 1508
-160 00 110 00 493399 12 1774634 RO K6 11906
-10.00 30.00 49281521 1774259 31 #6 ) 1907
" 20,00 40.00 492790 ¥ 1774290 4u 8611908
-40.0H) 40.00 dY2733 4n 1774344 -1 Koo 3 1909
-50 0t) 60.00 $92708 (L) 1774383 v K6 11910
-6 00 60.00 492676 S8 1724391 14 IRV IN]
.70 00 70.00 492681 7| 1774430 32 He 119]2
-80.00 #0.00 492620 8% 177446 49 86 11913
-90.00 80.00 392594 R 17734476 64 He 11918
-90.00 90.00 392601 99 177450K 6,6 LI RN I
-:00.00 90.00 392809 97 1774815 82 Ko 1191060
-110.00 100.00 392548 10 1774554 99 8o 11917
-120.00 100.00 492513.08 1774562 18 Ko 11918
-130.00 110.00 4Y2488 .22 1774601 32 LN B
-140.00 110.00 49245620 1774608 47 KO 11920
-150.00 120.00 49243) 4 1774647 65 K6 11921
-160.00 130.00 492406 47 1774080 82 Ko 11922
-10.00 70.00 42843 83 1774387 3 KO 11923
.20.00 70.00 4281 1.81 1774394 54 K6 11924
-30.2%0 #0.00 492786.94 1774433.71 K6 11928
-30 00 RO.00 4927584 9?2 177444) 87 8611926
-50 00 #0.00 492722 9] 1774448 02 86 11927
-60.00 H0.00 492090 K 1774458 18 Ho | 192K
-70 00 90.00 322000 ()2 17744494 38 Ko 11929
-80 00 100.00 492041 14 1774533 53 Ko 11930
-90.00 100 00 322001 14 1774530 O Ko 1193
-100.00 110.00 12584 2N 17745879 85 K6 11932
-110.00 110 Q0 4925882 260 1774587 01 86 11930
-120.00 120 00 392527 W 177462614 RO 119
-130.00 120 00 492498 I 1774633.24 K6 119360
-140.00 130 00 492470 51 21774772 51 n6 11917
-150 00 130 00 4924134 39 17746/ 0.7 LI EURY

-160.00 14000 492413 63 1774718 844 Ho 11939
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The highest concentrations or 2 l'u were lound above
the old CMI* runway. i the western portion o) \1[)/\ T
thigs 16 and {7 These are represented by Wy
concentration in these surtace soil samples tangng trow
10w 100 pCre. designated as the yellow contours m
Figures Na’.md 17 Soil siunples with S0 o 100-told
increased “7 Pu uver the upper lunit tor hackground
concentrations teontour with the dask green color in
Figs. 16 and 17 scemed o be more domimant nvg e
dizposal site than correspanding contours tar -~ o
tFigs. {2 and 1S Although the exact reason tor this
observaton is unknow n it this tme, a partial explanation
may be derived trom the waste use hastory of the site as
lm.\cnu.u carlier in this fcpuﬂulwu- to four-told wore

Py was 1 the waste than = Py (on i tadwonuclide
achviy bisis).

Another important point shoukd be made to clunty the
overall signiticance o) the plutonnmm data collected n
1984 As we poantedoutearhies, the sant samples collected
only represent what occurred op the mesa tops, 1o al
clevations ranging trom 7146 10 7100 teae MDA-T. None
ot these swnples reflect the impict ot the treated and

e e
untreated hgind wisstes dmh.m.cd o l)n’( anyon (to tiw
nnm T

(2) The 1986 Survey Results

The 1986 survey ol the sl radionuchides at MDA-T
mvolved samples collected @t only one sampling depth,
0-Scm Whereas the 1984 samphog locations were on 2()
i centers, the 1986 sanl samples were cotlected 10 m
apart. thus improvang the accuracy of the radionuchde
concentzation contours

Bevause of the more detailed data collected m thas
survey compared with the 19%4 survey, larger land areas
were tound with higher plutonium concentrations than
the 1944 survey  Thus. when the radionuclide
concentration contours were eshmated lor the disposal
site Jarger Land arcas could be interconnected in more
comprehensive paltern m.m vould be .ummplnhgd m the
T9%4 survey Fisig the © Py concentration contours m
the 1o 10 pCWe ranye tcontours with the vetlow colon
asan exanple, the 1986 survey resalts show i northeist-
sauthwest trending vellow contour proceeding across the
western end of MDA-T encompassing an arca of ngher
concentratinns to the south (Fig. 18). This entie area was
nfluenced by witter erosion which mcurr:d acrosy thus
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(Fig !‘)).ussuu.nc with sml Wit cudcmlv transported

across the western portiion ot the site, proceeded in a
southeastern direcuion slong the tence twhich is south ot
the north perunceter road adyacent to the porth tence of the
disposal wite), crossed the road o the north ot the site, and
procecaed down the naturally-occurang dranape way
staring between the 7020 1t and 7110 10 elevation
contours (see b 1
Anuother unportant observation concerming  the soil
plutoniuin concentraion contours imvolses the » samplung
results north of the north disposal site lenee. an arcs
Lh.lf.ltlclllcd mlmunuu ;umpc
W(!ﬂlﬁhﬂi‘___l_.xttpl tor the sol crosion phenomena
described above. the samples collected north of the north
pernneter road were almast consistently within the dark
green-colored umlnur\ n ll}.uﬂ.'\ 18 and 19 This
meant that soit ° Py and 2 concentrations were
consistently . 10 1O pCip and 1 m 10 p\ ll;,'
gespectively  Estnates of the ratios o} © “pu 2y
were made tor the samples collected across s area
g 2. which demaonstrate consistently  observed
ratuos ol S o 25 Ablthough the season tor this 1y not
fully understond at thas time, thas area probably recerved
local mrborne tatlout from DP site which influenced this
entiré area. T is alse ©osuble that hquid effloents
ariginally contained e gbsorption_beds 3 and 4
ov mmuad)memmmum s, and
plutonium was transporied o the low-clevation are:
north of the dl\pm.ll arca the Ql‘ummum ralios prc\cnu.d
in Fi 1gure ¢ 30 vup) suggest that morge "Pu was contamed m the
surtace soily than ~ Py W the western portion of the
disposal area. The reason tor s observation s also pot
fully understood at thas tune, bul the l.nu that the disposal
shatis contained much luwu l’ul Pu ratios suggests
an alternative souree term. This alternate source lerm
could have involved o hagh *Ypu source which migrated
into the disposal site from drasnage arcas west ol this
disposal site vie ste rumm near the sogthwesiern cormey
ol the suite Althougly = Yam assitys were not pertonined
tog the sond samples collected in 1984, this was o najor
mmcm i the 19%6 survey (ig 21 Vers large amounts
M Am were processeadan the pug sl operations at thas
site, especially within the CMPs. Los not surprising ther
that the sosts around the arcas where the CMPs were filled
with a plastic-wrapped lire hose contined the highest
*MAm concentrations found at the site (nutice the dark
green contour centered at the western end of the disposal
shatt hield)
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