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Collector Ins:alJaaon co Recommended l_¢?_hs

$o I g_s catlectorS should be deslfined for instaUa_on and retrieval at depths _reate.t

th_,r_ 2 fee t _'/:hout additional ca_ing of the pilot hole.

SURFACE
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Sorbent Type

Sorbent P acka g,'in_

Sorbent Amount

AnalyticaI Method



ANALYTICAL lVIETHOD SUMMARY & QA
PROCEDURES

.Inst_menration consists of state of the an gas chromatographs equipped with mass selective

detector, coupled vAtb automated thermal desorpdon units. Sample preparation simply involves

cuttmg the dp off the bottom of the sample module and [ransfcr/ing one or mote exposed sorbent

contalneoz (sorbers, each containing aOmg of a suitable _T'anular adsorbent) to a thermal

desorpcion tube for analysis. Sorbers remain clean and protected from din, soil. and ground

water by the insertion/retrieval cord, and require no further sample preparation. Samples remain

frozen until analysis and unanalyzed sorbers are acchived in the freezer for pocendM fiature
an_.lysis.

Analytical Method Quality Assurance:

The analytical method employed is a modified EPA method 8260A/8270B. Before each nm

sequence, two instrument bl_n "ks,a sorber containing 5u_ BF'B (Bmmofluorobenzen¢), and

medacd blank are analyzed. The BY"3 m_s speclra must meet the criteria set forth in the method

before samples can be analyzed. A melhod blank and a sorber containing BIB is also analyzed

after every 30 samples and/or hip blanks. Standards containing the selecced t_get compounds at

thre e calibration levels of 5.20. and S0pg are analyzed at the beginning of each tun. The

criterion for each taxget compound is ]e_s than 35 % RSD frMative scandaxd deviation), h¢ this

criterion is not met for any target compound, the analyst has the option of generating second- or
third-order standard curves, as appropriam, A second-source reference standard, axa level of

20_ag per target compound, is analyzed a_'ter eve_ Ien samples and/or Irip blankL and at th 9 end

of the run sequence. Positive idcmificadon of target compounds is determined by 1) the

presence of the target inn and at least _wo scconda_ ions; _) retention time versus reference

standazd; and, 3) th= analyst's judgment. As an option, dace deliverables can be provided for all
samples and blanks analyzed.



{mpact of Po-rsi_e $oi! Gas Collector Design 3 3 0
and Installation Depth

on Sensitivity

.Ohieeti_

"l_he objective bf this experiment was to identify. Ihe impact that installation depth and .
collector deslg_ (sorbent housir_g) have on the sensitivity, of passive soil gas surveys.

Comparisons -_.'ere made between sorbent housed in small, inverted glass vials (open on one end)
and GOKE-SORBER ® Modules, both installed re.different depths below the ground surface.

Site Descriptlon
The test site is an industrial facility that has been impacted with chlorinated solvents.

The subsurface geology consists of siI_ clay shales at_d the depth to groundwater is

approximately 10 feet bgs.

lrield Samoling
GORE-S(3P,.BER Modules were ia._alled at 3.0 inch end 30.0 inch depths across aa area

of the size with known groundv,-ater impaeL The same sotbent5 (.types and amount.s) were placed

in small (10 ml) inverted glas_ vials, and installed in separate pilot holes directly adjacent _ the
OO?,_.-SOP,.3EK Nfodules. The glass vials, installed to 30 inch depths, were placed in pilot

holes that were cased with a 1.0 inch ID copper pipe to allow for installation and retrieval from

this depth. All four installations were no more that! 1,2 inches apart to insure sampling era
similar subsurface environment. Exposure time waz le days for all samples. All of the sorbents

used were of an engineered design to be _hydrophobic", which minimizes the sorption of water

vapor leavi=g .-:.,ore :apaei_ for the sorpdon of voladie organic compour, ds ('VOCs}.

Analysis

After exposu're, all samples were retrieved and returned to the laboratory for analysis via

thermal desorption, gas chromatography and mass sel_c:ivc deice:ion.

iResults
The resuhs are depicted on the atxaehed figure. These results illustrate clearly that for

deeper installations scns[tivir/is increased sigzi_cantly (one order of magnitude for similar
ct_lle=tor housing) _ese findEngs suppo_ recommendations in the NIDEP (1992)1 and DeVirt

et al. (1987) 2 for optimum snil gas sampling at depths grester than two feet.

Further. the results demonstrate • mote sensitive soil gas response f,zr scrbents housed

inside the GOKE-SOR.BER Modules when compared to sorbent5 placed inside the inverted glass

vials. One potential reason for :he limited sensitivity _o soil gas collection and detection in the

glass vials includes the elimination of soil vapor flux p_z the sorbents in a closed-end container.
[rt addition, the effect of water v_por condensad.on on the inside wall of the glass vial allows

VOC g_es to be dissolved back into the liquid phase, making them unavailable for dete=tinn in

the vapor state.

1_¢[_ _ _z_linr. _¢dur¢$ htzt_.J_l I¢d. J,.q. 5¢ho:nleber _d P.5. Morion, He _ J¢m_'Y Dega/_m¢ nt o f Environmef_rM

Pr0Ie=ion _td [n=r;_,. 364p_,. 1992

1Devit _ _1:l¢ A.. E _'=_<, gel [_. Jury. _.'iII[_ A_ _d SI_. _/_o ffi:l_ H.. 5a[] G_ Seal[rIB [o: (2etec:lan a_d ._[3OOinq

O_ VOlaITI_ O_ ;ff_;¢_ _:ational Groundwater A_l¢Ciation, Dubll¢_. 014.
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InstallatiOn Depth Guidelines

.for
Passive Soil Gas Sampling

330

The depth of soil gas sample collection can have a si_lficant impact on the s"uccess or fa_luze of

a soil g_ survey. The following are primary justifications for installing soil gaz coUector;z belaw

the first foot (i.0 ft.) in the subsurface and preferably to a depth of 2-3 ft. below _tade. This

does not ignore the fact that on certain sites this may be the only option, such as those with UXO

concerns. On these sites caution should b_ taken md the following points should also be
considered when interpmdag n:sulu:

lateral migration of soil g_es can occur at shallow depth below concrete, paved

surfac.e_, packed surface soil or frozen soil, Potentially exa,gera_ng the lateral

dimensions of a subsurface source (see dia_"a.m) and resulting in false Positive
information.

potential for near _urfacebackground contamination/interference from vehicIe
exhaust aad othcr ambient air contaminants.

patential for shallow soil contamination from surface spills that may interfere with
the cnze objective of the investigation.

bammemc presstLre, v,']nd, tempozature gradients and temperature fluctuations near
the surface can cause rapid changes in, or even totaJ]y deplete, surface %oil g_
availability (see attached).



COMPARISON OF PASSIVE SOIL GAS SAMPLING Mr: iHODS

USED FOR DELINEATION OF A TCE PLUME

US ARMY CORPS OF ENGINEERS, OMAHA DISTRICT
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Determine the extent of subsurface impact by TCE, and yield data to support an appropriate site
characterization strategy.

Compare the effectiveness of two different passive sod gas sampling tech_ologles , the GORE-

SORBER _ Screening Survey (GSSS) and the EMFLLrX e Passive, Non-thvasive Soil_as Survey
(EMFLUX).

SITE INFORMATION & SURVEY DESIGN

The site is an abandoned Atlas lxtissdle facility in the centl-dl pleiad. Site SOilS are comptmed of glacial
till and loess depo_iis, Depth to groundwater ranges from 21 to 28 feet, and has a east to southeast

direction of flow. A portion of the site was concrete-paved. At the time of Surveys, the upper soil

horizons were frozen. AddidonaUy, soils to the west of the silo were waterlogged and had occasional
standlng waW_r.

One monitoring weU at the site contained TCE. TCE and 1,2-DCE were detected in grab sod a_d/or

groundwater samples collected from soil borings east and west of the s_o. Vinyl chloride was
detected east of the Sdlo.

The EIv_'LUX coBecters were L_ta]led in accordance with the manufactt_er instrdcdlons, and

exposed during a period of [avorabie earth tides, as predicted by the manufacturer. The GORE- "

SORBER ° modules were instafled as directed by the manufact_re.r ins tractions, and exposed for 14
days, in accordance with the client's s_:heddie.

RESULTS

TCE was detected at low levels by both soil gas surveys east of the silo in the vicinity of the
monitoring well. To the west of the silo, where sods were poorly drained and had OCcasional

stanclmg water, the GSSS aLso reported low levels of TCE. No detectable levels of TCE were reported
in the E2cff:LUX su.rvey in this area.

Cis- and trans-l,2-DCE were detected at high levels by the GSSS, with a similar distribution to that

observed for TCE. EMFLUX reported 1,2-DCE as non-detects at all sample locations.

Vinyl chlo_de was detected in high levels by the GSSS at one location with correspondingly elevated

levels of 1,2-DCE Vinyl chloride data were not reported by the EMFLUX system.

CONCLUSIONS

The GSSS provided definition of TCE, 1,2-DCE, and vinyl c._ofide contamination that was consistent "

with the limited soil and groundwater data.

The levels of TCE, 1,2-DCE and vinyl chloride in soti gas, confirm that natural attenuatiort is

occurring across the site. This observation is important to the development of subsequent site
sampling and site remedlation strategies.

The _LIX system did not detect known L2-1)CE contamination.

The F,MI_ UX system did not detect known TCE contamination in the area of poorly drained softs and
occasional standing water west of the silo.

W. L: Gore & Associates

I00 Chesapeake Blvd., EO. Box 10. Elkton, MD 21S2241010

Phone: 410/392.7600 Fax:410/5064780

GO Pd_-TEX and GORE-SORBER are ret, istered lrademarks of V,_L. Gore & _s_ MaLes, lac
GORE SORBER and pI'FFREX are registered _,ervit e tm_rks ot W L. Gore & r_,;_xla tes, lag



:

|





330 1,_

=.

\



lase History
SITE - EN

DETECTION OF 2.4.6-TRINITROTOLUENE SOIL VAPORS

WITH A GORE.SORBER® SCREENING SURVEY
AT A FORMER SHELL WASHOUT AREA

OBJECTIVE

q_¢ objective of this survey was to demonstrate the applicability of GORE-SORBER® Screening Surveys (GSSS) in delineating

the relative distribution of low volatility, high molecular" weight nitroaromatic explosives in the subsurface, specificall); 2.4.6-

Lrinitrotoluene (2.4.6-TNT). Th¢_c compounds az¢ olten _$oci_led with the mantffax:ttlnng of explosives, as v¢¢11as the
pro=essing and loading of shells and munltfons at military sttcs. The study a_ca was selected because of the known presence of

cxplosNe realducs in surface soils and water.

SITE hNFORAIATION & SURVEY DESIGN

The site is a former shell wash-out area located in the easlem United Stales. A drainage swale leads from the shell washout area
to a lagoon located downgradient. "Pink waler ¸" was visually Evident in surfae_ wate_ atij_.cenl to the lagoon.

Twenty-six (26) GORE-SORBER® Screening MDdules were emplac_d within the shell washout area. a_ a depth of app_ximat_ly
_hree feet. Each module contained three repllc_le svrper_ filled with Tenax®-TA. The modules wcrc deployed along two

petpe ralic ul,_" _ari_eCLg. cenlered over the outlet ol Ihe 5 e.'a h:. and I_fl exposed for t'till else n days.

FIELD RESULTS

After retrieval, exposed modules were aaalyeed vm thermal desorptthn Ygas chromatography / mass spectroscopy (TD/GC/MS)

at Gore's laboralory, wbile replieale samples _ere al_o analyzed via HPLCtr, YV (SW846. Method _330). Results for both
methods are shown in the altached contour maps.." 4.h-TNT was detected in 12 modules via TD/GC/MS. while il _'as dete_ted

in 10 modales with HPLC/UV. The dismbullon ol 2.4.6.TNT on the two maps shows the two methods compared favorably in

detecting this compound from the exposed sod vapor modules at thi_ site. The soil vapor resuh_ also compared favorably with
aflalyse$ O_" soil and stlfface wateF samples coJlected _om the az'Ea Surveyed. The_._ resulL_ are also posted or1 the 2.tLacbcd maps.

BENCHTOP WORK

Three sth[ and two surface _ater samples _ere al_o collected from the site for additional laborato_ experiment_. The objective

w_ to more tilrcctly identify the efficacy o1' adsotb;ng 2A.6-TNT ia the vapor phase and determine the validity of using
TDIGCIMS as a method of dcsoqJfion and analysis for this nitroaxomatic expinalve,

GORE-SORB ER ® Modules were exposed to Ehe he.adspace of these _ample_ in sealed containers for _wo w_eks. Modules were

analyzed via HPLC/UV and via TD/GCJ_.IS ,_ ith result_ for 2.4.6 TNT _hown in the table below. Low levels of other

ni_oaromatics, especially 2.4- and 2.6 dinir-rOtOIuene, were also detected.

The soil a_d _ufface water samples were al_o found to contain significant levels of EDX and [-_'[X. These compounds were not

detected in the exposed Screening Modules by either m:thod. This may indlcat_ that these compounds do not have sufficient
vapo_ pFe_ttre to be detected by soil gas _¢_cbrtlqttes.

In summary. $orbe_ exposed to the head,pace of soil aad surface water matrix smnples contain 2.4.6-TNT in proportion t.o the "
matrix samples. 2.4.6-TNT detected in Screening Modules using Gore's TD/GC/MS screening m=thod was in good agreement
with analysis via Method g330.

Soil or Water Sample Soil or Water Samplc Screening Module Screening Modtflc = ":' I
Identifi=afton 8330 LCAYV 8330 LC/UV " TD/GC/MS ' _[

IS

2S

3S

IW

2W

2100 mg/kg

290 mg/kg

3600 mg/kg

150(30 mg/L

0,16 mg/I.

31.0 ug

9,2 l.tg

14.0 _tg

22.0 pg

0.08 _g

I0.1 Pg

2.4 pg

I 1.9 Ill

14.4 pg
n.d.

Note." The amount of soll and surface water in the "TD/GC/MS modules" wa_ half of that tn the "HPLC/UV modules".
Tenax i_ a _gistEred trade mark of Bueh©m. N V

_.t_ L. Gore & Associales

I01 l_.wisville Rd, EO. Box 110_. Elkton, MD 21922 1100
Phone: 410-392-3300 Fax:410-99_-33gfi

GO P,E-T['_X is a registered trademark of W. L Gore & fldsot_ales

GOb_.SO RBER Screening S_tr vey [_ a registered Service mark of W L Core & ._ sz:ciale5

GORE-SO RRER is a reg]stcr,:d traderrmrk o/'W L Gore & As_clates
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DETECTION OF

2,4,6-TRINITROTOLUENE

S01L VAPORS

:,.,, .lp7278

_107275

i i °7273

"_'i 17272!L,,
,t'_I07270

7269

lW
15.000.00

i07302

1.118
1.042

0.971
0.904
0.B43

O. 785
O. 732
0. B82

O, 635
0.592
0.551

0.5_4
0.47g
0.446
0.4_5 --
0._7
0.361 --
0.336 --
G.51_ --

0.292 --
0.272 --
0.253 --
0.236
02_0

0.205

0.191
O_7B

0.166
0.154

0144
0.13_ --
0125 --
0.;16 --

0._08
0101 --
0.C94

0088
0 082
0.075
0071

0065

2.4.6-TNT

HPLC/UV: ug/s_rber

COY-_-SORBER SCR_Et¢_C

_lr" W.L. GORE & ASSOCIATES. INC
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7273

2,4.6-TNT

TD/GC/MS; ug/sorber

,_ _ 07260

. .., .

107279 GORE-SORBER Screening
_odure L¢¢_1[_ n

•, IW Wgter Sample I_¢_tJ_n in r#._/L

GORE-SOEBER SCBJ:_NINGSURVEY

W.L. _ORE & ASSOCIATES, INC.

2,4.6 TRINITROTQLUENE _ _ '
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