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The Study Plots
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Four vapor monitoring
holes were drilled
horizontally into the
orizon underneath
the plot from the trench
(Figure 2). Borehole 3
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Figure 2. Location of boreholes beneath Study Plot 1.

Atthe plot center, a 2-L
“Teflon™ separatory.
funnel was suspended

end of placed in a small

reservoir from which TCE
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10 the downward movement o trichloroethylene (TCE) and (2) to monitor the
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STUDY PLOT 1

Before applying TCE o the soil, an EMFLUX passive vapor sorber (Quadrel Services, Clarksburg, MD) was placed in each borehole.
using a 2.5 m long length of Teflon™ tubing (6.35-mm o.d. and 4.76-mm i.d). One meter of the tbing at the end containing the.
Sorber was perforated at 25-cm itervals with four, 2-mm diameter holes. No sorbers were placed directly below the application
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‘ Study Plot 1

Al the ground surface, the dye extended radially about
18 cm from the center o the reservoir (Figure 3). The
edge of the circle was wavy, having an outline
intervwoven around pebbles of the desert pavement.
Four centimeters below the ground surface, in the
upper part of the A2 horizon, the dye formed acircle
44 cmin diameter. Near the bottom of the A2 horizon,
the dye circle expanded 1o about 53 cm in diameter.
“The dye maintained this same shape and size for about
20 cm into the caliche, where it abruptly tapered and
ended 36 cm below the ground surface (Figure 4).
Both A horizons and the central partof the caliche
were darkly strained. Throug! excavation, the
lateral dye front was observed to be undulose, but
abrupt,with crenulations up to several centimeters
Sorbers retreved 5 days afer the TCE was applied had
‘ery high concentrations of TCE (Figure 5),ranging
rom 6000 ng in Borehole 4 to 7600 ng in Borehole 2.
“The remaining four sampling intervals were sampled

- source removal via excavalion of the dyed, TCE-
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Figure 3. cross-section of the dyed soil at Study Plot 1. Solid lines indicate measurements made north-

¥
nd Develop ent, NERL, ESD, CM?,‘JP’Q,BO)P93478 Las Vegas, Nev
Martln Environmental erwces___go Kell n Drive, Las Vegas, N

. - i c&rﬁ aw

Al Study Plot 2

0

A2 , radially about 15 gure €). As a he first
study plot, the dge of pebbles of At the AL-A2 horizon QR T e pattenat cach study lot was ey .
boundary (1 cm below e e formed il 40 ndanste Fgue
Rl 1 of the caliche) i shapeas‘hedyeﬂTCEmﬂdawnAhmughlhesm\ Tre
e e 3-dimensional dye patter at th firt plot was cylindrical
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2Bkm1 ‘examined for clues that would explain how the liquid TCE
‘moved into and in the caliche. While the A horizons and
‘most of the caliche were inensely stained red, he caliche
atand near the dye front was unevenly stained. This
ferential
k the millimeter and centimeter cale.
‘Apparently, TCE moved fist along plate boundaries (pedal
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tuniform (Figures 8a and 8b). Smaller-scale

(beneath the reservoir), with a lightr red halo 5 to 10 cm wide along the dye front.
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second setof sorbers (4825 ng per sorber) was 30%

- voir) the entire caliche matrix was stined, probably
- reservoir)
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' tess than that of th firs set. Mean
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abrupt dye frontat the
the dye

pattern. The lens cap.
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about 18% per period. Sorbers from the
fifth set had a mean concentration less

background borehole 20 m away.

28Bkm1 “TCE vapors moved readily through the caliche. While

Tquic TCE was present n the sol (e frt 5 ays) he
mean quanity of TCE inercepte for the 5-day period was
a0 6900 ng TCE. Upon removal ofthe e o, vapor

concentrations in the boreholes declined, exceptat
2Bkm2

e by capillry flow.
-
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Borehole 1 where the concentration increased slightly from
the first sampling period to the second sampling period.
“The concentration increase m: sent measurement
ertor or it may reflect a delay i the arrval of e
advancing vapor front at Borehole 1 which was the.
borehole fathest from the source (approximately 2 m from
the application reservoir). The quantity of vapors collected
showed 2 linear decline from Day 14 through Day 35
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Figure 6. cross-section of the dyed soil at Study Plot 2. Solid
Vines indicate measurements made north-south an broken lines -

“The caliche found in the soils at the Nevada Test ite were
X ot effective bartiers o the downward flow of TCE. Liquid
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(8) AL-A2 horizon the liquid TCE-contaminated soil was removed, vapors
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Fighidgas, ~ .t caliche in a relatively compact, symmetrical pattern, except *
r @. y re macropores allowed more rapid preferential flow
¥ Wl ahead of a capillary wetting front.
Figure 7. owmeadviewafdjes | & '- A “TCE vapors aso moved readily through the caliche. After
s

continued to permeate downward through the soil and

iche with mean residual soil vapor concentrations
declining approximately 30%, 18%, 18%, and 58% per
week.

i e e ot e}

round surfac) of Sy Plot 5. To rock

eS
Gile, L H., Peterson, F-F. and Grossman, R B., 1966,

I and genetic sequences of carbonas
accumulation in desertsoil. Soil Science 101: 347-360.
Neteton, W, and Peersn, ., 1983 Ao,
Wilding, L.P. Smeck, N.E., Hall, G.F. (Edi
Pedogencsi and el Tooromy It Th S Oners
Elsevier, Amsterdam, pp. 165-215. iy
Soil Survey Staff, 1997. National Soil Survey Handbook
(Title 430-V1). Part 629 - Glossary of Landforms and
Geologic Terms. U.S. Department of Agriculture, Natural
Resources Consevation Service, Washington, DC.

Figure 8b

14

21

Days After Application

F\gure 8. Dye distribution patterns within caliche. (a)sample(!scmmlck)
o

Keys o Soil Taxonomy. U.S.
Department of Agriculture, Natural Resources
‘Conservation Service, Washington, DC.

Sty Pl
| Biort rorron b1 Sy Pz,

Tateral edge of

Figure 5. change in the mean

Error barsare + 1
dn=7for

(n=4forth =3for

NOTICE
Merionf s aes r ol rdics does ot nstse
endorsemet r recommendation by EPA for






