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AREA G PERIMETER SURFACE-SOIL
AND SINGLE-STAGE WATER SAMPLING

Eavironmental Surveillance for Fiscal Year 94

Group: ESH-19
by
Ron Conrad, Marquis Childs, Catherine Rivera Lyons, and Fawn Coriz
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EXECUTIVE SUMMARY

Area G, in Technical Area 54, has been the principal facility at Los Alamos National
Labaeatory for the storage and disposal of low-level and transuranic (TRU) radioactive waste since
1957. Our investigation during FY 94 focused on defining whether surface water has moved
contaminated sediments out of the Area G site perimeter. Soil samples were analyzed for tritinm,
total uranium, isotopic plutonium, americium-241, and cesium-137. Ten metals — silver, arsenic,
_ bmum.baymnm.cadmmm,chmium.memnry nickel, lead and selenium — were analyzed oo
soilsunngstandardamlywalcbanimwchmqm Filtered-water fractions from single-stage
oollecnswereanalyzedformnm Filtered-sediment fractions of the single-stage ssmples were
:ana!yudformoqﬂcplntnmumonly
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0.17 pCi/g. There was no perimeter area where soil concentrations of cesium-137 were

significantly elevated.




For the ten metals in s0il analyzed, there were no apparent elevated concesntrations over the
metal in soil concentrations measured in the baseline soils collected from the proposed Area G
Expansion Area located immediately west of the active part of Area G,

1.0 INTRODUCTION

Ares G, in Technical Area 54 (TA-54), has been the principal facility at Los Alamos National -
Laboratory (LANL or the Lsboratory) for the storage and disposal of low-level and TRU
ndioactivewmexiwel%?‘(seel"ml) From the environmental surveillance standpoint, one
qmmﬂnthumbeaddnmedaswhethummhasbeenammpmonmemomdmg
envimnmemfmmmedlwdopumomthathavemkenpmeatma One aspect of this
Wummmmmmmmcmw
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Mommm:wpmsihkconmmntmsgrmonmdeofArcaG The data collected
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mdimbedmofTA-ﬁpmposedfumeapmmofmdesposdopumons.
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FY 93 sampling and to define contaminants of potential concern (COPCs) and locales
for future Area-G surveillance efforts; and
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Figure 1: Location of TA-54 and Area G at Los Alamos National Laboratory. The 74 technical
areas (TAs) of the Laboratory are shown here, with TA-54 located south of San lldefonso Indian
Reservation property. Area G (line pattern) runs along Mesita del Buey and paraliels Pajarito
Road.
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4. assist Area G Waste Management personnel attempts to engineer techniques to prevent
off-site movement of contaminants by either indicating areas of concem or assessing
effectiveness of engineering fixes in place to preciude off-site movement of
contaminants.

Sediment movement out of Area G via the surface-water pathway is important because this is
a major mechanism for disseminating nongaseous contaminants from the surface of Area G to
outlying areas. Contamination of the ground surface of Area G (and formation of the surface soil
source term for surface water runoff) may have resulted from

1. dispersion of material from active pits by natural phenomena and anthropic activities;
2. movement of contaminated sediments off the TRU pads or other disposal areas by
wind, surface-water runoff, mass wasting, or anthropic activities;
3. capillary action or vapor movement of buried, radioactive contaminants in pits and
shafts 1o the surface;
4. inadvertent spills or discharges from facilities or vehicles handling contaminated
materials;
5. dispersion of radioactive material from trucks carrying waste into Area G; and
6. transport of contaminants or contaminated materials to the susface by burrowing
Radioactive surface soil contamination has been documented within the confines of Area G,
and it is important to determine if these contaminants are moving off the mesa top to areas where
the public may be exposed or to where there may be a detrimental impact to the environment.
To this end, an extensive perimeter sampling network has been established at Area G
{Figure 2, inside back cover pocket).

2.0 OBJECTIVES OF INVESTIGATION
The objectives of these investigations are to

1. define those perimeter Jocations at Area G where concentrations of radioactive
contaminants are expected to be elevated in surface soils or where surface-water-runoff
channels are established. These are established by walking the site and detecting the
small channels that are formed by surface water runoff originating in Area G;

2. quantify the levels of radioactive and Resource Conservation and Recovery Act
(RCRA) regulated metal contaminants in surface soils around the perimeter of Area G



and compare to baseline levels from surface-soil samples taken in adjacent,
nonimpacted locations;

3. provide contaminant concentration data that can be compared to analogous baseline data
collected in FY 93; and

4. document whether contaminants (either dissolved inr water or as sediments) are moving
off-site through surface-water runoff and compare to contaminant concentrations in
samples collected from adjacent areas where disposal has not occurred.

Enhanced Area G surveillance is expected on an annual basis (depending on funding) in order
to provide an up-to-date picture of existing radioactive (and other constituent) contamination in
perimeter surface soils and surface-water runoff. Ultimately, measurable impacts on adjacent areas
can be documented by comparing these data with those from future surveillance efforts.

2.1 Areal and Temporal Extent
, The investigation to define off-site migration of contaminants is limited to the near mess top
perimeter outside the fence of Area G, the hillsides directly below Area G, and one major
drainage within the disposal area itself. Surface-soil sampling stations and single-stage water
samplers were installed in small arroyos or rivulets incised into the hillsides around the perimeter
of Area G. The single-stage-sampler locations are designed to collect runoff either on the mesa
top (just outside the fence line) or at points before the runoff enters the bottom of either of the two
adjoining canyons, Cafiada del Buey and Pajarito Canyon. This micro-scale surface water runoff
sampling complements the macro-scale storm water runoff sampling performed by Environmental
Safety and Health Division, Group 18 (ESH-18).

This study is not intended to define potential contamination in the environmenat downstream
from Area G. The sediments in the canyon bottoms, surface water, and ground water from wells
located downstream from Area G are all monitored on an annual basis by ESH-18.

Based on available funding, this investigation will be performed yearly with annual reports
being prepared to compare contemporary with historical data.

2.2 Data Needs
The data needs for the FY 94 perimeter surveillance study are
1. surtace-soil samples (0-6 in. deep) from existing runoff pathways located just cutside
the Area G perimeter fence and analyses of these samples for those constitueats histed
below in Section 5.4;




2. surface-water-runofl samples collected with single-stage samplers from minor runoff
pathways that were estimated to have significant runoff volumes originating in Area G
and analyses of these surface-water-runoff samples for constituents listed below in
Section $.4.; and

3. surface soil and single-stage runoff water samples from the undisturbed proposed
Expansion Area, and analyses of these samples for constituents listed below in
Section 5.4,

The Expansion Area is located where no radioactive-waste disposal has occurred, but is an
area inro which Waste Management operations are expected to expand. In FY 94 a regular 100 x
100 foot grid was established in this area, just west of the old Area G gate (the area west of the
shaded yellow expanse in Figure 2). The analytical data from samples collected in this area will
serve as bascline concentrations for constituents of interest when disposal operations are initiated in
this Expansion Area. This information is presented in this paper to serve as one benchmark against
which perimeter soil and water constituent concentrations will be compared.

3.0 HEALTH AND SAFETY TRAINING FOR WSS PERSONNEL

All field work was performed by members of the ESH-19 Waste Site Studies (WSS) team.
Each member of the team has received and is up-to-date with all the requisite health and safety
training required to perform environmental sampling at Area G. This training includes
HAZWOPER (Hazardous Worker Operations), Rad Worker and General Employmeat Training.
All field work was done following the guidelines of the WSS site-specific Health and Safety Plan
(HASP) for Area G.

All members of the team also received radiation support personnel training, which allowed
them to competeatly operate the Eberline ESP-1 beta/gamma and Ludlum Model 139 alpha meters

In addition, each team member watched the Area G site-specific training video, was aware of
the health and safety rules and guidelines under which Area G employees operate, and performed
field duties according to the Area G in-house health and safety protocols. Each WSS team member
formally checked in and out of Area G daily if the work was within Area G. Work outside the
fence at Area G did not require formal check-in. Each field task was performed using the buddy
system: at no time did team members undertake a task at Area G without another team member

being present. Finally, all team members were also enrolled in an annual LANL medical
surveillance program.



0 FIELD INVESTIGATION METHODS

Accepted technigues were used to identify and certify sampling locations, install sampling
quipment, take samples, and make measurements on these samples. A summary of field
rotocols is found in the following sections.

.1 Land Survey

A WILD brand electronic theodolite, complete surveying station was used in the field. This
juipment was used and field data were collected employing WILDsoft 2000 software for dsta
duction. Bill Kopp, a LANL technical staff member and professional engineer registered in the
ate of New Mexico, supervised all of the surveying for this project.

At all of the sampling locations (coordinates referenced to NAD 1983), an aluminum stake
15 emplaced to memorialize the position.

The unique sampling locations on the perimeter of Area G were coded as G-##-#. The
rst two numbers after “G” in the sequence refer to one of seventy permanent survey monunents,
wch of which is identified by a piece of rebar driven into the ground and tagged with an
uminum cap marked with the Jocation number. These 70 monuments were originally installed
1991 as part of the old A411 material disposal area (MDA) low-energy gamma (FIDLER) study
characterize potential movement of radioactive contaminants off-site. FIDLER readings are stiff
cen on an annual basis at cach of these 70 locations; the data collected in FY 94 are found in
spendix A of this report. For the perimeter surveillance study, the soil and single-stage
mpling sites were numbered in reference to these 70 permanent, surveyed locations. For
DA-24. These locations are identified by a tagged aluminum stake with tags G-24-1 and
24-2.

The Expansion Area soil sampling 100 x 100 foot grid was also memocialized by sarveying i
iocations. At each one of these locations, a four-foot aluminum stake was pounded in the

nd. Brass tags attached to the stake describe the locations with the notation, G-X-88. The
ded locations are numbered consecutively from G-X-1 through G-X-54 (excluding point

.

sample points are in orange, single-stage water sample points are in bive, and the combination
s for surface-s0il and single-stage samples are in green. The Expansion Area grid points are
:ted by purple pumbers. This map was prepared by Jan Benson of the Facility for Information
igement and Display (FIMAD).

TN AP SIS K




mmmyammahﬁ" Anwumpummmmuum
accpt&uoilsuudaﬁm&n&pamim&uwhicbmmdmdbyummhbam



5.0 SAMPLE ANALYSIS
The FY94 analytical chemistry data is found in Tables 1, 2, and 3.

5.1 Soil Samples — Gross Alpha and Beta Counting

After the soil samples were collected, they were taken to TA-59 where small aliquots of each
sample were prepared for gross radioactivity counting and x-ray fluorescence (XRF) metal
measurements. The main purpose of the gross counts was to determine whether the sampies could
be brought into Building SM-59-1 (that is, whether the samples met the CST-3 building limits for
radioactivity, which have been established to minimize background counts in the building).
52 Soil Samples — XRF Measurements

Little information is available on metal concentrations in soils at Area G. Thus, we
determined beginning in FY 93 that it would be valuable to begin developing a data base contzining
concentrations of metals on soils using the XRF technique. These potential soil contaminants, in
their elemental forms or as ionic compounds associated with soils, are expected to be disseminated
into the environment by the same routes discussed above in Section 1.0. Although XRF
measurements were again made on soils collected in FY 94, these data are not included in this
report since more accurate wet chemistry analytical techniques for metals on soils were performed
and these metal data are inclnded in this report.

£.3 Water Sampiles — pH and Conductivity Measurements

The single-stage water samples were collected in 1-gal. polyethylene botties. The bottles were
collected as soon as possible after a storm event and brought back to TA-59, where temperature,
pH, and specific conductivity measurements were made (Korte, 1983). The pH and specific
conductivity results are found in Table 2.
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Table 1 (continued): 1994 TA-54 Area G (OU 1148) perimeter soil dats. Sampies can be located oo the maps of
Figures 3-5 by referring to the sampie location numbers Ested in the first colums of this table.

u—ﬁkﬁs@s&amrnu TeTTTT

Soi} Radiolsetops data

Sample Moisture SH lAm D3'Cs ToalU 2Py ZDPs TeulPe
Toaton Date  w% pCNl pCls pCls s pCVg pClz  pOlg
G2I-IR /1494 1.4 2340 0016 <D.34 40 0020 0028 OO
G221 7404 20 3630 0003 <033 36 0005 0002 0007
G231 4mé 24 2180 0003 <036 4.1 0002 0007 0.009
G232  Mass 12 8550 0015 <030 40 0007 0042 0.049
G241  M4B4 1.0 2490 0007 <033 38 0005 0012 0017
G242 1M4M4 S8 2520 0010 <036 43 0006 0027 0033
G251 71494 23 2590 0021 168 49 0007 0057 0064
G261 14M4 34 3310 0018 175 48 0006 0065 OOM
G211 71494 28 13330 0017 140 42 0004 0033 0037
G281 71494 15 19960 0010 <033 35 0004 0023 0027
G282 71494 09 30760 0015 <037 41 0009 0029 0038
G291 71484 07 253300 0009 <022 28 0023 0011 0034
G292 71494 1.4 1097620 0018 <040 44 0026 0045 00N
G293 714094 13 1715560 0006 <039 44 0005 0015 0020
G301 71494 06 205310 0007 <031 33 0009 0025 0034
G311 1494 32 404100 0032 189 54 002 0117 0143
G31-IR 71494 29 403030 0027 081 48 0019 009 OIS
G312 71494 08 201950 0006 <031 43 0009 0010 0019
G313 1484 0S5 115680 0006 <026 30 0007 0010 0017
G321 71494 20 53840 0076 <039 S4 002 0392 0414
G322 TM4m4 L7 47160 0010 <032 41 0007 0027 0.034
G323 71484 1.6 31130 0025 <031 45 0010 0038  0.068
G331 71494 18 14100 0020 <038 44 0016 012 0138
‘G341 71404 09 6320 0008 <039 40 0006 0012 0018
G342  M4BE 15 4700 0016 <033 44 0005 004 003
G343 71494 14 3900 0008 <028 48 0006 0040 0044
G344 71494 12 4200 0016 <028 44 0020 0050 007
G345 72184 L1 8210 0017 <039 33 0050 004 0099
G346 284 67 2870 0015 <052 47 0017 0088 0108

{continued)
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Table 1 (continved): 1994 TA-54 Area G (OU 1148) perimeter soil data. Samples can be located ov the maps of

Figures 3-9 by referring to the sample location numbers listed in the first columm of this table.

Soll Radickotops dats

Sample Mosture ~ S8 BTam VG Towl U D%%s u Tewl Pa
Location  Date wi% pCA pCig pCig ugig pClg pCig pCig
G471 R1M4 3. 4800 0242 <046 37 0018 1782 186
G481  InRIE 42 5400 0050 <068 43 0131 0297 0428
G482 2184 37 S070 0103 <069 48 0081 037 0660
G483  TR1/4 3.7 4990 0126 <045 43 0085 1157 124
G482 72184 3.7 S0 0103 <069 48 0081 0579 0660
G483  IR194 3.7 4990 0.126 <045 43 0085 1157 1242
G491 72194 5.5 1870 0055 <042 27 0028 0216 0264
GS0-1 71884 09 31160 1546 <0.14 38 0142 1063 121
G302  718™4 0.7 30100 0102 <042 39 0033 0075 0.108
GSi-1 7/18™4 27 5420 0015 <014 435 0017 0031 0048
GS21 894 18 4200 0008 <0.14 43 0006 0011 0017
G522 118®4 18 5990 0007 <014 32 0009 0031 0.0
G523 71884 15 6690 0020 <014 39 0031 0050 0.081
GS3-1  7i8mé 24 2330 0014 089 45 0015 0043 0058
GS41 71894 09 6760 0007 029 42 0016 0019 0.0%
GS42  718™4 1.4 3900 0012 <016 41 0008 0033 004
GSs-1 71894 1.5 3530 0014 023 37 0007 0044 005
G-SS-IR  7/1894 2.4 2190 0020 <013 39 0006 0098 0.104
G571 7184 1.3 1900 0012 114 44 0008 0037 0045
Gss-1 71884 1.3 2420 0008 030 42 0052 0025 0077
GS91 71884 1.5 1280 0010 117 5S4 0005 0029 0.034
G601  7/1884 1S 930 0009 058 44 0003 002 0028
(contimued)
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Table 2: 1994 TA-54 Area G (OU 1148) water fraction data from singie-stage samplers. Samples can be locsted o8
the maps of Figures 3-9 by referring to the sampie location numbers listed in the first columin of this table. Plesss
m@mmvevmmmmmmmmmmmﬂuunm

from gross analytical results.
Location Dste pCil1 pH jmbos
G-5-1 9/14/94 400 6.90 50
GS2 3mm4 O 691 30
G61 8BRS 200 652 40
G611 82384 300 612 52
G82 914m4 100 620 35
GOl 8894 0 630 40
G91 82394 0 629 40
G102 91404 200 610 80
G121 BBM4  -100 655 50
G-12-2 9/8/94 100 6.30 32
G-12-3 9/8/94 -100 6.00 5
G-13-1 8/8/94 0 692 90
G-132  9/8/%4 300 590 100
G132 884 100 670 140
G133 82354 200 734 30
G-13-5 7/2894 0 6.80 180
G-13-§ 8730094 -100 6.70 208
G136 72894 0 7.0 40
G-13-7 878194 100 6.89 40
G137  &8m4 200 7.30 31
G-13-8 8494 -100 6.50 170
G138 82394 100 637 152
G-139 87894 100 695 110
G139 2304 200 670 138
G141 2894 100 6.08 260
G141 8894 -100 696 250
G-14-1 91294 -100 7.96 500
G-14-1 82394 -100 696 400
G-15-1  9/14M4 -100  6.20 270
{continved)
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5 :Tnbbz(eontinnod). 1994TA-S4AmG(OU 1148) waser fraction data from single-stage samplers, Samples con
jrbeloemdontlnmdﬂmwwwm'wwmmmmthMd&

G312
G312 873M4
G313  9Bm4
G321 8/8%4
G321 82314
G341 &4
G341 9894
GM2 9894
G343 4894
G343  o/ame
G4 8BM4
G347 7128/
G-347 - 812594
G349 82894
G349 878194
G310 72894
G3410 /894
G311 91494
G412 8254
G361 8B4
G393 9/14m4
"G94 91494
G411 V124
G413 8729M4

-

0. 7.60
4300 7.10
9000 7.15
S0 620
1300  7.54
17200 7.58
S0 8.9
200 650
-100 640
100 690
200 6.60
100 7.6
100 7.35-
0 614
200 645
400 7.10
300 630
400 640
200 640
0 624
-300  7.10
100 6.14
-100 630
600 651
100  6.54
100  6.60
100 660
-100 8.0
0 700

REggesvsnseasBss:

3883

155
55

110
110
115
110

(continued)
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" Tablé 2 (continied): 1994 TA-54 Area G (OU 1148) water fraction data from single-stage samplors. Samples cas
.. -be located on the maps of Figures 3-8 by referring to the sampie location numbers fisted in the first coksmms of this
table. Mmummmmmmmmmmm

mmmmmmﬂmm

“Sampie  OH

Lmnmpcm

Conductivity

G484

G484
G49-1
G49-1
G49-1
G492
G492
G493
G433
G-50-1
G-50-1
G-50-1
G511
G512
G512

G513

G513
G-514
G-524
G-524

G543
82994
: m‘
S
28194

G-55-2
G-55-3
G-55-3

G561

G-36-1
> G-56-2
G-56-2
G-56-3

8/25/94
878/9%4
7728194
834
8/4/94
7128194
8/12/94
8/25/94
7/28/94
7728194
8/8/94
WP
8/12/94
8/8/94
91294
7/28/54

' 8/8/94
9124

9/13/94
87894
8394

91294

8/8/54
8/894

0
-100
200
-100

6.60
7.53
6.90
6.54
757
6.90
7.70
7.50
7.00
7.10
6.77
7.10

8-80 .

6.87
7.70
6.70
6.82
7.20

- 7.10

7.20
8.25
6.90
6.42
7.40
7.40
7.30
7.50
6.98
691

pmbos
i )
40
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5.4 Requested Analytical Services

54.1 Surface-Sofl Samples
The following analytical services were requested for soil samples taken during FY 94:
1. isotopic plutonium by radioactivity/alpha spectroscopy (RAS),
2. total uranium by kinetic phosphorescence analysis (KPA) or inductively coupled
plasma spectrograph (ICP),
tritium by distillation of soil moisture and scintillation counting,
. cesium-137 and americium-241 by gamma spectroscopy,
percent moisture by gravimetric methods, and
metals extracted by Environmental Protection Agency (EPA) SW-846 Method 3050
followed by appropriate ICP or atomic absorption (AA) analytical techniques.

54.2 Single-Stage Water Samples
For each water sample, we requested that the sample first be filtered through a 0.45-um filter.
The following analyses were then requested:
Filtered-water fractions
1. Tritum.
Eiltered-sediment fractions
1. Isotopic plutonium (for the majority but not all samples).

543 Laboratory Sofl-Sample Preparation

Before the CST-9 soil analyses for radionuclides (excepting tritium), the soils were first dried
overnight at 100°C and then sieved through a number 12 Tyler sieve to remove large-sized perticies
and foreign matter (twigs, grass, etc.). When these dricd soil (or the sediment-fraction of the
single-stage water sample) samples were analyzed for plutonium and uranium, these radioouclides
were first extracted from the dried soils by a hot nitric acid/hydrofluoric acid leaching procedure
that effectively dissolves the entire sample. Standard CST analytical chemistry procedures were
then followed for separating, plating, and counting radionuclides.

Before soils were analyzed for metals, they were dried at between 100° and 150°F for between
4 and 12 hours, and subsequently milled for one hour in a shaker mill. The soils were then
digested prior to metal analysis according to EPA SW-846 Method 3050 (hot nitric acid digestion).
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6.0 EXPANSION AREA BASELINE STUDY

As stated above, an approximately ten acre site directly west of active Area G has been
identified as the location for the expansion of Waste Management disposal operations. It is
appropriate to gain baseline surface soil and water chemistry data before any operations are initiated
in this area. This baseline data will not only be used in the future to define any impacts from the
active operations that will be taking place in this area, but will serve in this study as baseline or
local background for comparison to perimeter soil and surface water runoff samples collected
during FY 94 in the active part of Area G.

During FY 94, an 100 ft x 100 ft regular grid was established in the Expansion Area. In
FY 94, twenty-five randomly chosen surface soil samples were collected from the Expansion Area
grid. The analyses requested on these samples are found listed in Section 5.4.1.

In addition, ten baseline single-stage runoff collection and soil sampling stations were installed
along the mesa top adjacent to the Expansion Area. These stations are G-8-2, 9-1, 10-2, 11-1,
12-1, 12-2, 12-3, 13-1, 59-1 and 60-1. During FY 94, single-stage water samples were collected
at 9 of these 10 stations. The requested analyses for these water samples are listed in Section
5.4.2. The analytical chemistry data for the Expansion Area samples are included in Tables 2
and 3.

70 PERIMETER SOIL-SAMPLE RESULTS FOR CONSTITUENTS OF INTEREST

7.1 Tritium

The analytical radiochemistry results for the soil and single-stage samples are presented in
Tables 1 and 2. Figures 3 and 4 depict the perimeter and Expansion Area tritium distributions for
the soil and single-stage water samples. Appendix B contains box plots depicting the distribution
of tritium concentration on surface soils collected around the Area G perimeter and in the
Expansion Area during FY 93 and FY 94. The tritium values for the water samples collected at a
particular sampling station as depicted in Figure 4 may be an average of several measurements if
several samples were collected after different individual storm events. From the perimeter soil
sampling (those samples taken from locations in minor drainages into which we expected
sediments to be carried and water to flow during a storm event), it is shown that there is elevated
soil tritium activity over the entire active portion of Area G. The tritium concentrations in soils
collected in FY 94 are by-and-large slightly elevated above analogous samples collected in FY 93
(see Box plots in Appendix B). Tritium on soil samples collected adjacent to the TRU pads and
tritium shafts are most highly elevated over baseline. From Figure 3, one can see elevated levels
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Table 3: 1994 TA-34 Area G (OU1148) sediment fraction dats from single-stage samplers. Lisied heve are the
plutonium results for sediment fikkered from the single-stage water samples.

{continned)

Sample  D%a  2PPu Total Pu
Locstion Date pClg pClig pCig
GS1  914P4 0016 009 0025
GS1 884 005 0009 0068
G61 872394 0001 0015 0016
G61 &894 0005 0218 0223
G91 82394 0008 0076 0084
G-102 91494 0224 0164 0388
G123 9894 001 043 044
G131 8/894 005 002 0076
G132 9/894 0009 0022 0031
G132 772894 0006 0006 0012
G136 72884 0001 0007 0008
G137 872304 0047 004 0087
G137 8784 0008 0014 0022
G138 . 8/894 0008 0029 0037
G141 2804 0022 004 0062
G141 €234 003 0018 0054
G141 81294 0018 0012 0030
G141 8884 0033 0025 0058
G161 872394 0042 009 0132
G161 8894 0018 0049 0067
G171 82394 0037 0.025 0162
G171 #1294 0021 005 007
G172 81294 0011 0017 0028
G173 81294 0016 003 0055
G181 9/894 0012 0015 0027
G181 91404 0.198 0114 0312
G182 &2394 0016 0016  0.032

. G182 &/1294 0006 0014 0020
G182 8/894 0009 00SI  0.060
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Table 3 (continued): 1994 TA-34 Area G (OU 1148) sediment fraction data from single-stage samplers. Lisied here

nmmmummmmwwmm

~ Sample ¥pa SPu Total Pu
“Lecstion Dsi» pCUg pCls  pClg
G453 82594 4880 1113 599
G464 85894 1101 1860 296
G472 8/8% 0380 0052 0432
G474 /1494 0460 6086  6.55
G434 872594 0550 1292  1.84
G491 772894 0027 0091 0118
G491 1294 0048 0235 0283
G491  8/894 0060 0116 0176
G492 2804 0024 0056 008
G492 8/12M4 0052 0231 0283
G493 2804 0052 0592 0644
G493 872594 002 0031 0083
GS0-1 772894 0045 0138 0183
G301 8BS 0078 0078  0.156
GSi-1 2884 0013 0017  0.030
G511 81294 0022 0044 0066
GS12  9n4d4 0020 0047  0.067
GS1-3 7884 0041 0178 0219
GS1-3  8/894 0220 0056 0276
G514 9144 0017 0034 0051
GS4&-3 8894 0038 0043 0081
G352 872994 0009 0062  0.051
GS$53  9/1494 0034 0139 0173
GS53 884 0076 0066  0.142
G361 28M4 0012 0043 0055
G361 878%94 0013 0046 0059
G562 &8¢ 0000 0016 0016
G563 8129 0010 0013 0023
GS63 8/894 0008 0034 0042
. G564 8/BM4 0021 0037 0038
G364 91494 0009 0037 0046
G572 829P4 0016 0031 0.047

{continued)
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Figure 3: Tritium soil-sample locations and analytical results at Area G. Tritium soil-sample locations are indicated by the square points.
Next to each point is a pair of color-coded numbers: the hyphenated sample identification number and the tritium concentration in pico-
curies per liter. Several Area G landmarks are outlined and labeled for orientation: the perimeter fence line, active pits 37 and 39, the
expansion area to the west, and the transuranic waste pads (TRU Pads) and the Transuranic Waste Inspectable Storage Project (TWISF)

to the east,
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Figure 4: Tritium analytical results for the filtered-water fraction from single-stage samples at Area G. Single-stage water-sample
locations are indicated by the square points. Next to each point is a pair of color-coded numbers: the hyphenated sample identification
number and the tritium concentration in picocuries per liter of filtered water. Several Area G landmarks are outlined and labeled for
orientation: the perimeter fence line, active pits 37 and 39, the expansion area to the west, and the transuranic waste pads (TRU Pads) and

the Transuranic Waste Inspectable Storage Project (TWISP) to the east.
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of tritium (as high as 436,560 pCi/L) in soil from sampling locations between monuments G-42
and G-51. These locations are along the northern edge of the TRU pads and extend along the
fenceline to the west some 600 feet. To the east and south of the TRU pads (between monuments
G-34 and G-41), the soil samples also show moderately elevated tritium activity. One isolated soil
sample, G-38-02, on the perimeter at the south edge of the TRU pads, had a relatively high tritium
concentration (79,620 pCi/L). This particular soil sample also had an elevated tritium
concentration during the FY 93 sampling campaign. The locale for the most elevated soil tritium
soil concentrations in FY 94 is adjacent to the tritium disposal shafts and encompasses sample
series G-27 through G-32. Soil samples from this area had tritium activities as high as

1,715,560 pCi/L.. Figure 10 is a scatter plot depicting the tritium in soil concentrations at
analogous locations for the years FY 93 and FY 94. This figure indicates that the localized regions
of elevated tritium concentrations on the perimeter of Area G were the same during FY 93 and FY
94 but tritium concentrations for FY 94 were generally higher that the tritium activities from
equivalent samples collected in FY 93. The significance of year-to-year measured tritium
concentrations in scil (and runoff water) will be discussed below.

Storm-water runoff (single-stage) samples were also collected in the majority of those
locations where perimeter soil samples were taken. We collected 159 water samples by the single-
stage-sampler method during FY 94 (at many stations multiple collections were made on different
dates). The analytical chemistry data for these samples are presented in Tables 2 (tritium) and 3
(plutonium). Only the water fractions of the single-stage samples were analyzed for tritium.

The tritium activity of the vast majority (92%) of the samples ranged from reported values of
-600-400 pCi/L.. Although the detection limit for tritium analyzed by this method is 300 pCi/L,
negative values may be reported. We consider the activity range of -600-400 pCi/L to be the
baseline tritium concentration range for surface-water runoff at Area G.

Ten single-stage water samples had tritium concentrations over 1000 pCi/L, and in FY 94 one
single-stage water sample (from the tritium shaft area, sample G-32-1) had a tritium activity
measured at 17,200 pCi/L. Multiple (collected after different storm events) samples from the same
station collected from the tritium shaft area illustrate how the tritinm concentrations can vary
depending on the most recent “weather” extant at Area G (see Table 2). The rationale for this
variability is discussed by the authors below.

An important consideration regarding the tritiurn results for surface soils or single-stage
samplers is that they reflect the surface-s0il environment only at the time of the soil sampling or the
storm event. The ambient conditions at a particular location are factors that will determine the
concentration and availability of tritium at the time a sample is taken. When precipitation falls,
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soil-moisture interactions are limited to the top few centimeters of surface soils. At that time,
tritium concentrations in the surface-soil stratum could be altered by the

I. exchange and entrainment in water of available tritium on soils by water running off of
a particular location or .
2. crosion away of triium-bound sediments.

It is assumed that on soil, tritium is incorporated into the associated water that is termed “soil
moisture.” When the laboratory prepares a soil sample for tritium analysis, soil moisture is
distilled out of a weighed sample of soil. The tritium measured in the distilled-off water is deemed
to represent the tritium content of the soil and is reported as activity per liter of soil moisture. If it
hadmwnﬂymbedbefuedzsampﬁngevmtorifﬂemﬁmﬁomabcaﬁwdﬂm‘mﬂy
damp (shaded area) or where anthropic activities (such as a water truck spraying on the ground
surface) had impacted the soil, this added water to the natural soil moisture would cause a dilution
of the tritium concentration on that soil that had a source resulting from disposal of tritium at
Area G. Figures 4 and 10 illustrate the manifestation of this hypothesis. In both FY 94 and
FY 93, the regions of baseline, slightly elevated and most elevated tritium concentrations on soils
are the same. However, the absolute concentrations of tritium measured on soil during those two
years are shown to be generally different. '

By minimizing the period of time taken for the collection of all the samples and purposefully
collecting samples during dry periods, one can hopefully eliminate most of the local envirommental
impacts discussed above.

7.2 Uranium

Total uranium analysis data (Table 1) are reported as the mass of uranium present in a soil
sample (jig uranium per gram of soil). For the 110 perimeter soil samples analyzed in FY 94, the
uranium concentrations ranged from 2.6-7.0 ug/g. The average value for total uranium in
perimeter soils was 4.3 + 0.8 pug/g. The geographic distribution for these soil uranium readings is
depicted in Figure 5. The uranium in soil concentrations reported for FY 94 data are biased higher
than the soil uranium values reported in FY 93 (sce Box plot in Appendix B). One resson for this
apparent difference in total uranium concentrations is that the samples analyzed in FY 93 were dooc
in-house by the KPA method while the FY 94 samples were done by an outside laboratory by the
ICPMS method. Obviously there is a positive bias with the ICPMS method with respect to the
KPA method.
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Figure 5: Uranium soil-sample locations and analytical results at Area G. Soil-sample locations are indicated by the square points. Next
to each point is a pair of color-coded numbers: the hyphenated sample identification number and the uranium concentration in micro-
grams per gram of soil. Several Area G landmarks are outlined and labeled for orientation: the perimeter fence line, active pits 37 and 39,
the expansion area to the west, and the transuranic waste pads (TRU Pads) and the Transuranic Waste Inspectable Storage Project
(TWISP) to the east. T
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Figure 6: Total isotopic plutonium soil-sample locations and analytical results at Area G. Soil-sample locations are indicated by the
square points. Next to each point is a pair of color-coded numbers: the hyphenated sample identification number and the total isotopic
plutonium concentration in picocuries per gram of soil. Several Area G landmarks are outlined and labeled for orientation: the perimeter
fence line, active pits 37 and 39, the expansion area to the west, and the transuranic waste pads (TRU Pads) and Transuranic Waste
Inspectable Storage Project (TWISP) to the east.
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Figure 7: Total isotopic plutonium analytical results for sediments from single-stage samplusatAmG Tritium soil-sample locations
are indicated by the square points. Next to eochpomtisapwofeolor-codednumbus the hyphenated sample identification number and
the total isotopic plutonium concentration in pricocuries per gram of filtered sedimént. Several Area G landmasks are outlined and
labeledforonmaumtlwpmmemfmlmact\vepm37&M39.ﬁwemonmmunvmm&eumuﬂcmm
(TRU Pads) and the Transuranic Waste Inspectable Storage Pm;ect ('!'W[SP)totheeast.
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Each soil sample collected was also run for metals on the XRF instrument. This continues a
practice started in FY 93. The XRF technique is 8 nondestructive method that irradistes soil
particles with x-rays from one of several sources. Measurements of the subsequent fluorescent
radiation can identify particular metals and determine their quantity as intemnal calibrations are
performed using pure metals. These data are collected to give an Area G metal-on-soil dats base
for those locations where metals were not analyzed for by the more accurate ICP and AA wet
chemistry methods mentioned above. The XRF data are not presented in this report but are
available upon request.

8.0 STATISTICAL CONSIDERATIONS

Independent perimeter surface soil data sets are now available for FY 93 and FY 94 and the
Arca G Expansion Area so that it is appropriate to compare this information. The comparisons
we choose to make are:

1. whether the FY 94 Area G perimeter soil chemistry data are statistically different from the

Expansion Area data,

2. and whether the s0il chemistry data collected in FY 94 are statistically different from the

analogous data collected in FY 93 (considered the baseline year).

It is expected that the soil data for several constituents (especially trittum, plutonium, and
americium-241) for the perimeter G samples can be shown to be statistically different (for instance,
constituents will have higher average concentrations) than the soil data collected from the
Expansion Arca where disposal operations have not occurred.

On the other hand, a more difficnlt question is determining whether, for example, the
plutonium activity in perimeter soils at Area G is increasing (or decreasing) from yesr to year.
Because concentration changes from year to year are expected to be small, only by statistical
analysis can one determine whether there truly are concentration changes of constituents oa soil
from one year to the next.

In Appendix B, the data is presented as box plots to assist in making the two types of
comparisons discussed above. The first comparison is to look at the constitnents measured oo
perimeter soils and compare these concentrations to constituent concentrations measured on soil
samples collected in the proposed Area G Expansion (defined as background) Area. Surface soil
and single-stage water samples were collected in this Expansion Area during FY 94.

The second type of statistical assessment is done by comparing the constituent concentrations
for FY 94 with constituent concentrations for FY 93 from analogous locations. For instance, by
comparing tritium concentrations on soils collected in FY 94 to tritium concentrations on soils
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collected in FY 93. Box plots are used to depict all the distributions discussed below and to assist
in comparing the different data sets. Box plots give information on the median, interquartile range,
skewness, and other information which helps determine whether a distribution is normal. By
placing the box plots on the same scale and in the same figure, we have an immediate impression
of the differences and similarities of the distributions we are attempting to compare.

9.0 CONCLUSIONS

In the paragraphs below are discussions of the results of the FY 94 perimeter soil and water
sampling performed at Area G.

9.1 Trittum

Tritium has unique chemical properties that distinguish it from most radionuclides. As an
isotope of hydrogen, tritium can exchange with the normal hydrogen atoms in compounds such as
water. From information gathered at many facilities where tritium is stored, including LANL, we
know that tritium can migrate some distance from its place of disposal. Tritium in the soils at Los
Alamos has a wide distribution from both fallout and Laboratory activities. Disposal of hundreds
of thousands of curies of tritium in a series of pits, shafts, or pads occurred at Area G since this
facility opened in 1957. A relatively unstable isotope, tritium has a half-life of 12.26 years, during
which time half of the tritium transmutes into helium by emitting a low-energy beta particle.

An important question that needs to be addressed is that of the relationship between the tritium
found in annual surface-soil and water-runoff samples and the true distribution of tritium at the
site. One Jong-term goal of this study is to better define the actual tritium distribution in surface
soils (and possibly in the subsurface) at Area G by gathering these tritium concentration data over
a period of years.

Except for inadvertent discharges of tritium to the ground surface, the major sources of
surface tritiumn at Area G are materials that have been disposed (buried or emplaced) in one or
another of the many shafis, pits, and pads at the site. We expect the probability of finding triium
at elevated levels to be greatest in closest proximity to these sources. Because disposal of waste
occurs in a fashion that entails subsequent covering by natural tuffaceous material (and at times
asphalt or cement), one important question is, by what pathway does subsurface tritium migrate to
the surface, so that it could possibly be carried offsite? We have postulated two primary
mechanisms for tritium teansport to the surface: vapor-phase migration and capillary action.
Secondary mechanisms would be evapotranspiration, transport to the surface via vegetative growth
or burrowing animals, and anthropic activities such as excavation of tritium-contaminated soils,
tuff, or waste.
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Tritiated water (or other tritiated compounds with elevated vapor pressures) can migrate in the
vapor phase from the subsurface to the surface. Upon reaching the surface layer of soils, the
question is does tritium simply vent into the atmosphere or is there a mechanism for it 10 sttenuste
with surface soils? Because tritium is found on surface soils, there must exist s viable mechanism
for attenuation. The only obvious mechanisms for tritiated water vapor migrating upward (oc
laterally) to attenuate to surface-soil sediments are condensation on the surface particles when
encountering cooler temperatures (e.g., at night) and/or the tendency of very dry or salt-containing
surface soils to absorb this water vapor.

A second pathway by which tritiumn could arrive at the surface (and have some residence time)
would be capillary action. Capillary action is the phenomenon by which a liquid rises in a tube (or
a network of “tubes,” as in packed soil) because of the difference in surface tension between the
water molecules themselves and between the water molecules and the surface of the tube (or
packed soil particles). Unlike water transported via the vapor phase, water transported by capillary
action can also carry dissolved compounds. Thus, tritium that exists as a dissolved chemical
species can also migrate upwards to surface soils by capillary action.

: By either of these two mechanisms — vapor-phase transport or capillary action — tritium

 vould move from subsurface soils to surface soils. Tritiums residence time in surface soils is
unknown because we do not know how the tritium migration rates from subsurface to surface soils
compare to the rates of tritium removal from the surface by evaporation or by other mechanisms.
We do know from tritium flux studies (where water vapor is captured on silica gel and the tritivm
in the water measured) that tritium is escaping in the vapor phase from the ground surface. In
addition to evaporation, the mechanisms by which tritium can be removed from surface soils are:

1. exchange and runoff with surface water,

2. percolation back into the subsurface afier a storm event,
3.  air dispersion of surface soil particles (containing tritium) during periods of high
winds,
4. evapotranspiration of tritium-containing water by vegetation, and
5. 1 of triti . . ials by b or animal § .
These tritium dispersal mechanisms are important because the actual date and time a sample is

taken (and concomitant measured tritium concentration) may be impacted by locatized
~ ironmental impacts. For example, during long dry periods one would expect the movement of
tritium on subsurface soils to be from the subsurface to the surface, and ultimately away from the
surface by one of the mechanisms mentioned above. If soil sampling occurred after a long dry
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period, the question is would the tritium in the soil be higher or lower than the average value that
would be found for that sampling point if samples were taken every day of the year? Or if soil
samples were taken the day after & storm, would a lower than representative tritium concentration
be expected because some of the tritiated surface sediments were carried off by surface water
runoff or the tritium in the soil moisture was diluted by the rain water? These are difficult
questions that may only be answered after many years of quality surface soil sampling.

After two years of systematic soil sampling at Area G, we begin to see a pattemn in the
distribution of tritium in perimeter soils. By observing the maps of Area G tritium concentrations
on soil and surface water runoff (Figures 3 and 4), it is evident from the FY 94 data that there are
specific regions of Area G where tritium concentrations are particularly elevated. These regions
are predominantly in the area adjacent to the TRU pads (between MDA stations G-42 and 51) and
the tritium storage shafts (between MDA stations G-28 and 31). These tritium data, in fact, mirror
the tritium-on-soil data collected at the same locations in FY 93. By observing the scatter plot in
Figure 10, one can see that although the absolute tritium concentrations on soil collected in FY 94
vary somewhat from the data for samples collected in FY 93, the areas of high, medium and low
tritium concentrations on surface soils are similar for the two years. This indicates that the
mechanisms (and sources) supplying tritium to the surface soils are rather constant from year to
year and only the local environment affects the absolute concentrations of tritium on the surface
soils.

An additional piece of data that supplements the soil and surface water information we
coliected at Area G, is supplied by vegetation sampling done at several Area G locations.
Fresquez, et. al., 1995, found elevated levels of tritium in vegetation collected at just those two
locations of Area G where surface soils were most highly elevated in tritium — north of the TRU
pads and west of the tritium shafts located on the south-central section of the disposal site. Also,
Fresquez found that vegetation collected from around Area G was generally elevated in
radionuclide concentrations above analogous vegetation sample radioactive concentrations
considered to be background.

By observing the box plots for the tritium distribution in soils collected in FY 93 and 94, it is
apparent that the tritium distributions in perimeter soils are different from and higher than the
distribution of tritium in soils from the Expansion Area. This result was expected. The difference
in the distributions of tritium (slightly higher in the FY 94 soils) in the soils collected in FY 93 and
FY 94 have been discussed above.
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Figure 10. Comparison of H-3 concentrations for Area G perimeter soil samples between 1993 and 1994.




Unless more is leamned about the surface tritium flux (and there are ongoing studies at
Area G), a sample taken at any given time can only provide a snapshot of the titium surface
concentration in soil at that particular time.

The flux effect or dependence on localized moisture content on soils may be minimized by
taking all samples during a one or two day sampling period since in this case each sampling
location would be subjected to similar atmospheric conditions. A narrow time window sampling
strategy would at least serve as a contro} for the seasonal and daily changes in the rate at which
tritium is removed from the surface. This surface sampling approach will be adopted in future
years,

As sampling for tritium continues on a year-to-year basis, the true or representative”
distribution of tritium on soils throughout Area G should become more apparent. With more
surface tritium sampie data in hand, the overall distribution of surface tritium at Area G should be
established so that a determination can be made as to whether it is possible to define true amnual
increases or decreases in tritium activity in surface soils and runoff water.

9.2 Uranium

There is no apparent unnatural distribution of uranium in Area G perimeter soils indicating
little or no impact from disposal operations on uranium concentrations in surface soils. When
compared to Expansion Area background data (2.79 £ 0.39 ug/g), perimeter soils coliected in
FY 94 (mean concentration of 4.3 + 0.8 yg/g), it appears that the perimeter soil uranium
concentrations are higher than background by a factor of approximately 1.5. This apparent
elevation of uranium concentrations in perimeter soils collected in FY 94 is, however, believed o
be a manifestation of the analytical technique used to analyze uranium in soils. The Expansion
Area samples were analyzed by LANL in-house laboratories by the KPA method while the FY 94
perimeter s0il samples were analyzed by an outside laboratory using the ICPMS analytical
technique. If we go back and look at the FY 93 perimeter soil data (uranium mean concentration of
2.59 £ 0.70 ug/g), also analyzed by the KPA method, the mean concentration is very similar to the
Expansion Area data set. In the future, to preclude having questions of this nature arise, all
samples will be analyzed in-house so that similar work-up procedures and analytical techniques
will be used.

93 Plutonium Isotopes

As stated above in Section 6.3, the locations of elevated plutonium readings are consistent
with the history of plutonium disposal at Area G. Figure 2 indicates that the iower-numbered or
older pits (1-24), all the disposal shafts, and the TRU pads are located in the eastern half of
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Area G. We assume that increased levels of contaminant concentrations in surface soils are
directly related to the location, quantity, and date when material was disposed in disposal units.
That is, there is a greater probability of finding a contaminant adjacent to a disposal uit where
large amounts of contaminants have been emplaced, and the longer a contaminant is held in a
specific location, the higher the probability that this contaminant will be disseminated (o its
surroundings. In fact, we find the highest plutonium activities in soils at the eastern end of

Area G, in particular adjacent to the TRU pads and inactive disposal pits 2-10. At no sampling
location where soil samples were collected in FY 94, is there a significantly higher total plutonium
concentration on soil than was found at that same location during the FY 93 sampling.

We also observe a geographic correlation between elevated plutonium levels in pesimeter soils
and elevated levels of plutonium in the sediment fractions of the water samples. Figure 7
{plutonium levels in perimeter soils) and Figure 8 (plutonium levels in single-stage sample
sediments), show that the area adjacent to the TRU pads and inactive disposal pits 2~-10 have the
highest plutonium levels for both surface-soil and single-stage sediment fraction samples.

Box plots are presented in the appendix which depict the distributions of the logs of total
" plutonium concentrations in surface soil samples collected in FY 93 and FY 94, as well as the same
™" data for samples collected from the bascline Expansion Area. The box plots show similarities of
the FY 93 and FY 94 total plutonium distributions, while indicating that both distributions have
higher concentrations and a wider distribution than total plutonium in samples from the Expansion
Area,

94 Americiam-241

As stated above in Section 6.4, the tendency is to find clevated americium-241 levels in
perimeter surface-30il samples where there are elevated levels of plutonium isotopes. This trend is
geoerally illustrated by comparing the data depicted in Figures 6 and 8. The box plots for the
americium-241 distributions found in Appendix B indicate there is no statistical difference between
the FY 94 americium-241 data and the FY-93 americium-241 data. The box plots do indicate that
the americium-241 concentrations in soils collected from the active part of Area G sre statistically
different from the americium-241 concentrations in soil collected from the Expansion Area.

9.5 Cesium-137

The FY 94 distribution of cesium-137 in perimeter soils is similar to that found in FY 93.

"""vere are no locales along the Area G perimeter where cesium-137 is found in soils in significantly
“élevated concentrations. The range and mean of cesium-137 concentrations in perimeter soils are
very similar to the Expansion Area cesium-137 range and mean. The box plots comparing FY 93




Wy,

14 etdl










()

()

APPENDIX A

FIDLER FROBE MEASUREMENTS AT AREA G PERIMETER SITES
FY %4

L PURPOSE

A FIDLER (field instroment for the detection of low-energy radiation) probe was utilized
during FY 94 to measure low-energy gamma and x-radiation on surface soils at 70 locations
around the perimeter of Area G. These 70 locations were sited in 1991 at minor drainages
emanating from Area G and represent what are considered locations biased to receive surface water
runoff (and associated sediments) from Area G during precipitation events. By configuring the
FIDLER probe so that it is measuring gamma and x-ray activity emanating from surface soils, one
can determine whether there is elevated gamma and x-ray activity on soils at these specific sites
located in small drainages around the perimeter of Area G. Upon measurement of low-cnergy
gamma radiation on an annual basis at the MDA survey points, it may be possible to discem
whether there are changes from year to year of the surface soils low-energy gamma activity, and
receive an early waming of the movement of radioactive contaminants out of Area G.

The FIDLER measurements continue a practice of environmental surveillance done at
radicactive material disposal areas (MDAS) located at LANL. Until 1991, a PHOSWICH
instrument was used to take these surface soil low-energy gamma measurements at Area G, and at
that time 16 ansurveyed locations were the sites of the annual measurements. In 1991, 70
locations were surveyed in and permanent markers were established for standandizing the
measurement points. In 1992, a FIDLER probe was purchased and this probe was used to make
the Area G low-energy gamma survey at the 70 locations. This procedure was continued in FY 93
and FY 94,

IL. METHODOLOGY

A FIDLER probe (a thin lsyer sodium iodide crystal-photomultiplier tube assembly) in
association with & multi-channel analyzer (MCA) can focus in on the low-energy gamma and x-ray
that s sidioauctides of i
At Area G, the madionuclides of interest are americium-241 ( as an indicator for the presence of
plutoninm) and cesium-137. Americium-241 is known to always be found with plutonium and
because it bas a strong peak (60 keV) in the low-energy gamma spectrum, it can be measured in the

Al



field with a FIDLER probe to serve indirectly as an indicator of the presence of Pu on surface
soils. The regions of interest (ROI) around the 60 keV peak is termed ROI 2. A second peak at
17 keV is surrounded by another regica of interest, ROI (1), which is also indicative of the
presence of americium/plutonium. Cesium-137 has a peak in the low-energy gamma spectrum at
32 keV. The ROI! about the 32 keV peak is termed RO 3.

The calibration of the instrument and measurements taken with the FIDLER are done in
accordance with LANL-ER-SOP-10.04, FIDLER Instrument System.

During field measurements, the probe is situated in a fixed geometry in a tripcd with the entry
window of the probe 12.0 inches from the ground surface. At each of the 70 MDA survey
locations (and 10 background s0il points located immediately across the road from Area J), a
100 second count is made for RO!1 1 and 2, and ROI 3. Three numbers are received at each
survey point. These aumbers are in units of pCi/m’ for ROI 1 and 2, and counts per 100 sec for
ROI 3. In the spreadsheet (Table 1), the values of the regions of interest that reflect Am/Pu (ROIs
1 and 2), is listed for each survey point. The 100 sec count for ROI 3 (the Cs-137 ROI) is also

listed.

OL. RESULTS AND DISCUSSION

The ten background soil location counts (taken across highway adjacent to Area J) yielded an
average of 0 uCi/m? and 0.613 uCi/m® for ROIs 1 and 2, and 872 counts per 100 sec for ROI 3.
By comparing these averages with the equivalent counts measured at each of the 70 MDA survey
points, it is easy to see from Apppendix A Table 1 that except for MDA location Number 1, the
low-energy gamma activity for the 70 survey points around Area G is decidedly higher than the
activity measured by the FIDLER for the three ROIs for the 10 background locations.

A scatter plot of the counts for ROI 2 for each MDA survey point is found in Appendix A
Figure 1. The count results at 2 of these locations (MDA-17 and MDA -43) are definitively higher
than the measurements at adjacent locations. It is not mere coincidence that these two MDA survey
points are adjacent to radioactive waste storage domes. One dome (the one nearest MDA-17) is the
mixed waste storage dome where thousands of drums of mixed waste are stored. The second
dome is over TRU pad 2. The higher than expected gamma counts at these two MDA survey
locations have been attributed to “shine” that originates from the domes. Shine can be thought of
as gamma radiation emanating from a non-point source location (such as a dome or pile of hot .
material). Shine manifests itself over a larger distance than the 1 foot distance between the /
FIDLER probe and the ground surface. That is, if shine is present at a particular MDA survey
location, the FIDLER probe will add the shine gamma component to the gamma component
emanating from the soil. By placing a shield (e.g. a persons body) between the suspected source
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