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EXECUTIVE SUMMARY

A tatal or =8 soil. gas sambles were taken ana analyzed
aurarng an ainvestagation at the Martan Marietta Enerqy

systems, Inc. TFacalaity in Paducan, Kentucxy.

The data indicate a3 source or TCE contamaination at the

locatiaon wvnere tne sevwer line leaves puilding C-400.

iven the limited time for the investigation, the areal

C:

extent of contamination cauld not be determined.

Further €011 qgas anvestigation dovanaradient from the

scurce woulc guickiy estavlish the potentaial Tor extended

contaminant micration.
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INTRODUCTION

A shallow soil gas survey was conducted by Tracer Research
Corporation at the Martin Marietta Energy' S&stems, Inc. facility
in Paducah, Kentucky. The investigation vwas conducted August 23
through 28, 1986 under contract to HMartin Marietta. The primary
purpose was to identify locations along a sever line which may
have been leaking contaminénts into the subsurface.

For this survey soil gas samples vere taken and analyzed for
the following compounds:

1.1, 1-Trichloroethane (TCA)
Trichloroethene (TCE)
Tetrachloroethene (PCE)

The sewer line was knovn to service an area which used TCE.
An area near the 1line vas excavatéd and TCE was <found in soil
samples in concentrations as high as 7,000 mgs/L. TRC was. to use
itz soil gas technolocqy to aide in determining aresas along the
line which may have leaked.

The approximate depth to groundvater at the site is 60 feet
with a hydraulic gradient to the north or northvest. The vadose
zone consists of dry to moist medium silt with some trace of sand

and gravel.
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BACKGROUND ON THE_METHQODOLOGY

The presence of valatile organic chemicals (VQCe=) in =shallow
g0il gas indicates the observed compounds 'may either be in the
vadose zone near the probe or in groundvater below the probe. The
s0il gas technology is most effective 'in mapping low molecular

veight halcgenated =soclvent chemicals and petroleum hydrocarbons

possessing hiagh vapor pressures and low agqueous sclubilities.

-

hese compounds readily partitioh out of the groundwater and into
the s01i gas as a result of their high gas/liquid partitioning
cdefi1c1ents. Gnce 1n the =so0il gas, VO0Cs diffuse vertically and
horizentally through the soil to the qround surface where they
diésipate into the atmosphere. The aroundwater actse as a source
and the above ground atmospghere acts as a sink, and typically_a
concentration gradient develops between the two. The
concentration gradaient in 01l qas between the water table and
ground sﬁrface may be locally distorted by  hydrologic and
geolcgic ancmalies (e.g. clays, perched water); havever, soil gas
mapping generally remains effective because dlstribution af the
contamination is usually broader in areal extent than the local
geclogic barriers and 1s defined using a large data base.  The
presence of qeclogic obstructicons on a small scale tends to
create anomalies in the so1l gas-groundwater correlation, but
generally does not ohbhscure the brdader areal picture of the

caontaminant distribution.
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SAMPLING AND ANALYTIC PRQOCEDURES

Tracer Research Corporation utilized an analytical field van
wvhich was equipped with one VYarian 3300 gas chromatograph, one
Tracor 540 gas chromatograph and two Spectra Physics SP4270
camputing inteqrators. A gas chromatograph equipped with an
electron capture detector was used for analyses of TCA, TCE and
PCE. In addition, the van has two built-in gasoline powvered
generators which provide the electrical pover (110 volts AC) to
operate all of the gas chromatographic instruments and field
equipment. A sSpecialized hydraulic mechanism cansisting of two
cylindergs and a set of jaws was used to drive and withdraw the
sampling probhes. Prabes consist eof 7-foot lengths of 3/4 inch
diameter steel pipe which are fitted with detachable drive
points. A hydraulic hammer was used to assist in driving probes
past cobbles and through unusually hard soil.

Soil gas <=samples vwere collected by driving a hollow steel
probe‘from 2 to 7 feet intoc the ground. The above-ground end of
the sampling prokbes vere fitted with a steel reducér ahd a length
of polyethylene tubing leading to a vacuum pump. . Five to 10
liters of gas was evacuated with a vacuum pump. During the soil
gas evacuation, =samples were callected by inserting a syringe
needle through a =s:1laicone rubber segment in the evacuation line
and down i1nto the steel prabe. Ten milliliters of gas were
collected for immediate analysis in the TRC analytical field wvan.
Soil gas was subsampled (duplicate injections) in volumes ranging
from 1 ul to 2 ml, depending on the VOC concentration at any
particular lécatlon.

Detectior limits are a function of the injechtieon veolume as.
vell as the detector sensitivity for individual compounds. Thus,
the detection limit varies with the cample size.  Generally, the
larger the injiection size the greater the sensitivity. However,

peaks foar compounds cf interest musi be kept within the linear
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range of the detector. If any compound has a high concentration,
it is necessary to use small injections, and in some cases to
dilute the sample ta keep it within linear range. This may cause
decreacsed detection limits for other compounds 'in the analyses.
The detection 1limite range dovn to 0.00005 ug/l for compounds
such as TCA and PCE depending on the conditions of the
measurement, in particulér, the sample cize. If any component
being analyzed is not detected, the detection limit for that
compound in that analysis ig given as a "less than" value (e.g.
<0. 0001 ug/l). This number is calculated from the current
response factor, the sample size and the estimated minimum peak
size (area) that would have been visible under the conditions of

the measurement.

Tracer Research Corporation’s normal guality assurance
praocedures were follawed 2in aorder to prevent any cross-
contamination of £0il gas samples. FPrior to sampling, s8yringes
vere purged with nitrogen (ti.e. carrier qgas) and checked for

contamination by injection into the gas chromatograph. System
blanks were run periadically to confirm +that there was no
contamination in the probes, adaptors or 10 ml syringes. Soil
gas probes, syringes and adaptors were used only once during the
course of a working day and then thoroughly cleansed before use

on the subsequent day. Analytical instruments were continugusly
checked for célibraticn by the use of chemical standards. Soil
gas pumping was monitored with a vacuum gsuge to insure thaf an

adequate flow from the vadose zone was maintained.
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RESULTS

A total of 28 s=so0il gas samples wvere taken and analyzed
during an investigation at the Martin ﬁarletta Enerqy Systems,
Inc. facility‘ in Paducah, Kentucky. Analytical results are
summarized in éppendix A; ‘Maps which show soil gas sampling
locations and isoconcentration contoaur lines are attached as
Figures 1 and 2. Because TCE is the major cantaminant, and the
other compounds (TCA and PCE) are likely present because they

vere an idmpurity in the industrial grade TCE, only the

distribution of TCE is plotted.

TCE Distribution

Figures 1 and 2 shov +two possible scenarios for the
distribution of TCE. Because the TCE distribution was found to be
more widespread than was predicted before the TRC investigation,
not enough time was given to properly delineate the plume. For
thie reason there are two difterent contours for the same
compound. Figure 1 represents a minimum amount of contaminant
migration and Figure = leaves the contour lines épen, allowing
for a ”w&rslwcase scenario™ of contaminant migrationl af greater
thanrn a mile. The true distribution is most likely to be something
in between the tvo figures. The analysis made at SG-17 showing
<0.00002 ug/L .TCE is important in establishing a level of TCE
vhich can be considered significant. A‘ background less +than the
detection level for TCE {this is consaistent wvith most of the
sites at which TRC has experience) means that any detection of
TCE is likely to have been caused hy a contaminant release. A
level 3 to S times areater than the detectien limit (0.001 ué/L)
ie ucsed an this case to indicate significant TCE concentrations

in the =so0il gas.

Figure 1 Scenaric:

Fiqure 1 represents a case ol the most limited possible
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disrioution af TCE. The data indicates a scurce o Tuk

contaminataon srournd the area wnere the sewver line leaves
building C-400 and continues south aiong tnat line witn the flow
o1 the sewer. An area of concentrations at or above 100 ug/L as
large as what is shovwn  usually indicates at least some
grouricvater contamination. The remainder of the contour lines are
drawn 10 iandicate a plﬁme waith si1qht miQration with the
hyaraulic qradient to the north/northwest. Concentrations in the
=01l gas at the 0.0l uqg/L level extend 5G0 feet from the source
area. Concentrations greater than 0. 001 (which should be
considered sagnificant) may extend another 400 feet. iLimiting the
distribution of measurable contamination to approximately 9S00
feet from the scurce area. The Fagure 1 scenario i1ndicstes an
area approxaimately 900 feet wiade and 99Ul feet long to be
signiiicantly contaminated. it assumes point 56-zZ4, 600 feet

downgradient from the source to be a separats propdiem.

Figure 2 Scenario:

Fiqure 2 leaves tne contours arouna the source open. This
alloaws for interpretétion to ainciude the  poassapility of greater
downgradient migration. The experience of TRC indicates that this
1S5 more likely than tne limited aastritution shown 1in Figure 1.
As mwmentioned before a "woarst case escenario’ wauld include
measurable conﬁaminat;cn that has migrated greater than a mile,
possaibly as far as two miles. The Faigure 2 scenario indicates an
area 900 feet wide and at Least 2,000 feet iong being a part of a
groundwvater contamination plume. It assumes that the hiqher'TCE
level found at SG-24 is part of the plume eminating Zfrom the
saurce; Further =so0il gas 1nvestigation would be useful 'in

determining the actual extent o1 migration.

-7~
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CONCLUSIONS

The results oI the investigaticn indicate that TCE releases
inta a sewer line that leaked probabiy céused some aegree of
groundwater contaminatiaon. Because the gurvey was lamited to just
three daye, the actual extent ot contamination could not be
determined. Given the data that vas obteined, two cases were
proposed which are L1kely bracket the actual. sSituaticon.

One case allows for only laimited distraibutien or the TCE.
Facqure 1 was generated 10 1dilustrate sucn a case. it shows that
the extent.of.measureable cantamination would be less than 1000
feet downgradient <from the source area. Figure 2, with the
contour lines leit open, allove interpretation to include
migration as far as two miles from the source.

It appears that further soil gas data downgradient would be
extremely helptiul in determining the actual extent of contaminant
migration. Several data points along 10th Street on one hundred
foot centers, wauld very gquickiv i1aentaizy the potential for the
plume to continue Turtner tnan trhe limited daistribution shown in

Figqure 1.
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SAMPLING SCHEDULE
TCE PCB URANIUM B
o]
DATE SAMPLE N@ LOCATION (Mg/g) (PPM) (PPM)
&8 779 SQUTH EAST 3030
[0
s/18 780 W SOUTH WEST 262
a .
&8 .1 2 NORTH EAST 7720 |
(4]
s/18 82 NORTH WEST 191
-4
c/i8 783 EAST CENTER 18
6/19 80z NORTH EAST 135
&/19 sos NORTH WEST 27 B
hu
a
&9 804 s SOUTH EAST 4
4
/19 8os "Q’ SOUTH WEST 22
a .
e/ io 806 8 EAST CENTER <3
i (
&/19 807 0 WEST CENTER 145
/23 826 " SOUTH WEST 229
1w
&/23 827 2 EAST CENTER 81
b3
&/23 828 (g WEST CENTER 202 |
c/23 829 a NORTH WEST 375
6/23 830 { NORTH EAST <
(TorP)
TOLERANCES DES. C.M. JOHNSOM |198¢c Amm MARIETTA ENERGY SYSTEMS. INC -
T _UNLESS OTHERWISE SPECIFIED ORW D.F . SPENCER 1986 operated for the DEPARTMENT DF ENERGY under US GOVERNMENT contract DE AC 05 B4OR21400
E— ;l;(ADCETé'DNl‘\l:LS i CHK ¢ Py, £ e /0‘/7.& Dak Ridge. Tennessee » Paducah, Kenluck,
T | xxxpecivaLs * SECT &5 e LA W
—{ anotes ST Zhd C. 400 TRICHLORO ETHYLENE
—| BREAK SHARP EDGES  MAX. — I///
FINISH a/, ( lfz(a f ‘(’z LEAK SITE
owision .7 /£~ Q¢ | A 2R
T A-E REQUESTER oS A tioizey (232 TVPE ﬁ
— FIRE / SECURITY VRw <V /0-51&‘ cl‘ 4noo| ITICIE'j |L|E|AIK| |S|l |-r |E| N N S N | e
MMES SAFETY M%-_ 1/0-22-% 1 48 49 50 PLANT BLDG FL SHT. OF CLASS
> IND. HYGIENE CWT oz3ge]l S| S|P | T |PebP | c-gac0 6]
ce DOE MAINT. JMH.ReENFRO po-21-4, | CALE D REV
DRAWING APPROVALS DATE NONE | 16646 C,S,E ,l ‘6| 6,4,6, A' e
27 1)
I
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