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MOUND PLANT
POTENTIAL RELEASE
SITE PACKAGE
Notice of Public Review Period

The following potential release site (PRS) packages will be available for public
review in the CERCLA Public Reading Room, 305 E. Central Ave., Miamisburg,
Ohio beginning December 19, 1996. Public comment will be accepted on these
packages from December 19, 1996, through January 23, 1997.

- TS AN AT T T T

|
|

- 351/352/353/357/359/360/361/3 386/387,
. 364.369, 384, 388, 389

Questions can be referred to Mound's Community Relations at (937) 865-4140.
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PRS 384
PRS HISTO

PRS 384 is located on the Special Metallurgical/Plutonium Processing (SM/PP) Hill, east of the
water tank, and south of the road opposite Building 38, near Building 39. This soils location
became a PRS due to relatively high organic detections found during a PETREX soil gas
investigation.2 There is no history of any known radioactive waste generating processes at this
location.® The site is adjacent to Building 39 where equipment is maintained and repaired (e.g.
air conditioner, vacuum pumps), and general fabrications are done. Prior to 1990, fiber glass
applications required adhesives and solvents.’

CONTAMINATION:

In 1983, the Radiological Site Survey : analyzed one surface soil sample in the vicinity of PRS
384. The sample was analyzed for radioactivity via Mound Soil Screening, radiochemistry, and
gamma spectroscopy. Results of the analysis showed that the plutonium-238 concentration was
1.64 pCi/g (compared to Mound ALARA for plutonium of 25 pCi/g), and the thorium
concentration was below 2 pCi/g (regulatory guideline criteria 5 pCi/g).4 No other radionuclides
were detected.

In 1994, the OUS Operational Area Phase I Investigation 2 performed a PETREX qualitative
soil gas survey that detected relatively high amounts of aromatic and petroleum hydrocarbons at
PRS 384. The OUS Operational Area Phase I investigation also performed a radionuclide study.
One surface soil sample was taken at PRS 384 and analyzed for plutonium-238 and thorium-232.
Sample results failed to find any plutonium and thorium was detected at 0.5 pCi/g (compared to a
guideline criteria of 5 pCi/g)."

In 1996, the Soil Gas Confirmation Investigation i sampled within 25 feet of PRS 384 (see map
on page 29). Sample number 000010 was taken over a depth of 1 to 3 feet and analyzed for
volatiles, semivolatiles, PCBs, pesticides, metals, radionuclides and explosives. Results of the
investigation showed:
All concentrations of volatiles, semivolatiles, PCBs, pesticides, metals,
radionuclides and explosives in the soils were below their respective ALARA,
regulatory, or 10 Risk Based Guideline Criteria.*>®

READING ROOM REFERENCES:

1) Operable Unit 9, Site Scoping Report: Volume 3 - Radiological Site Survey, 1993.
(pages 6- 8)

2) Operable Unit 5, Operational Area Phase I Investigation Non-AOC Field Report, June 1995.
(pages 9-22)
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OTHER REFERENCES:
3) Private Communication with John V. Adams (Area Supervisor).
4) Code of Federal Regulations 40CFR 192.41 and 40 CFR 192.12.

5) Further Assessment, Soil Gas Confirmation Sampling, Rev 0, May 1996. (pages 23-35)
6) Risk-Based Soil Guideline Values, December 1995, Final, Revision 0.

PREPARED BY:

Dean A. Buckner, Member of EG&G Technical Staff
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MOUND PLANT
‘ ~ PRS 384
SOIL CONTAMINATION

RECOMMENDATION:
Potential Release Site (PRS ) 384 was identified due to elevated qualitative PETREX
hydrocarbon levels. During the 1996 soil gas confirmation investigation all concentrations of
volatile, semivolatile, PCBs, pesticides, metals, radionuclides, and explosives, in the soils,
were below their respective ALARA, regulatory, 10 Risk Based Guideline Criteria, or
background levels. Therefore, NO FURTHER ASSESSMENT is recommended.

CONCURRENCE:

DOE/MB: Yo N Yoo /74
. Arthur W. Kleinrath, Remedial Project Manager  (date)

USEPA: Twitt, (. Y2l ufzol9e

Timothy J. Fischer/Remedial Project Manager (date) .

OEPA: K Z 2 Yo o/54
Brian K. Nickel, Project Manager (date)

SUMMARY OF COMMENTS AND RESPONSES:

Comment period from lzzl Zl i‘ to ,zz_sZiz

% No comments were received during the comment period.

0 Comment responses can be found on page of this package.
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REFERENCE MATERIAL
PRS 384
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ENVIRONMENTAL RESTORATION PROGRAM

OPERABLE UNIT 9, SITE SCOPING REPORT:
VOLUME 3 - RADIOLOGICAL SITE SURVEY

4

MOUND PLANT
MIAMISBURG, OHIO

June 1993

DEPARTMENT OF ENERGY
ALBUQUERQUE FIELD OFFICE

ENVIRONMENTAL RESTORATION PROGRAM
EG&G MOUND APPLIED TECHNOLOGIES

FINAL
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Map Coordinates MRC ID Depth Pu-238 Thorium® Tritium Co-60 Cs-137 Ra-226 Am-241
Location® South West No. Mo-Yr (inch) (pCi/g) (pCi/0) {pCi/mL) (pCi/9) (rCl/g) PCi/g) (pCi/g)
$0626 3200 2375 2393 08-83 . LoL LDL 1.1 LOL

LDL 0s 1.2 LoL

$0636 2820 b 1.84

0™, 1.45 b

S0637 3 2670 6791

*C denotes core location and S denotes surface sample location on Plate 1.
"= "Thorlum results of < 2 pCi/g are listed as "b".
“Verification sample analyzed for QA/QC.
“No MRC ID assigned because In situ gamma spectrometry was performed for thorium-232.
°Gamma results could not be confirmed using the gamma spectroscopy printout given in this appendix.
The depth tor this sample was given as "SS". For mapplng purposes (Plates 1 and 5), this is assumed to be a surface sample.

#Sample results were given isotopically for this sample and included 0.99 pCi/g thorium-228; 321 pCi/g thorium-230; and 1.5 pCi/g thorlum-232, for a total of 323.5 pCi/g.
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Environmental Restoration Program

OPERABLE UNIT 5

Document Contro! No.

OPERATIONAL AREA PHASE | INVESTIGATION

NON-AOC FIELD REPORT

MOUND PLANT

MIAMISBURG, OHIO

VOLUME Ii - APPENDICES A-G

June 1995

Final (Revision 0)

u.S. Depaﬁment of Energy
Ohio Field Office
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APPENDIX E
SOIL GAS SURVEY REPORT

Final Report of the PETREX® Soil Gas Survey
Of The Non-Area of Concern, Operable Unit 5

U.S. Department of Energy Mound Facility
Miamisburg, Ohio

Page 10



~ "PETREX Survey: NonAOC/OU-5, USDOE Mound Facility 112394

2.0 INTRODUCTION

ith thegd of Northeast Research Ingtitute LLC (NERI), Science Applications International—
Corpogffion (SAl ample a Petrex soil gas survey of thaeNoriArea of ggncern
(NoJROC) of Operable Unit -5 ( (Jy-5) of the U~8=Pepartment of #frgy's Mound Facily in

; e survey AOC was performed as gfof @ largersoil-gas-suigy
Spcd Areas of Concerg

2o NonA Y - . . eye ey . gmng«‘
the smaller, embeWges -13, AOC- ~" 2, AOC-J,

and Area-SDB). aplﬁcaj’ﬁ'njts RO C-South,
NonAOC-West, %ngdate practigl li jons in

d operatiogll Mea-61 and the-FE ‘Area, we also
re ized 4fee Pla . : gV i i ere collected¥and

as ,tﬁ p

cofsist of und¥gs
storage of facili
various chemical p
contamination by num¥g
suspected. These copgus

Py
regarded-and TisgfP for
ctures @which
: 'story, psurface
o c compaunds (VORs a VOC's) is
4 petroleum pﬁl’ucts«« Is, oils and

include componen

lubricants), coal-tar @8ductQ(such as creosote); hglfoRs ; P saluentcfauch
' _ag-xVlenes—and-B and-refrigerants(CFC's o ~The purpose of this Petrex soil gas
urvey was 1o iocate areas wiinin the NonAUU WhICh €XIIDIL POICG ubsurface contamination

by VOC's and SVOC's. The information generated by this survey could then be used to

1) determine what compounds may impact soil or groundwater quality, 2) locate areas of greatest

potential impact and areas where these compounds might have been buried or released, and

3) strategically plan quantitative testing of soil and groundwater to determine the regulatory
-l significance of findings site-wide.

3.0 OBJECTIVES
The technical objectives of the Petrex soil gas survey of the NonAOC were to:

1. Collect and identify VOC's and SVOC's in the subsurface.

2. Report results for targeted VOC's and SVOC's and illustrate their areal distribution on-site
through mapping of results.

Determine the location of possible sources of subsurface contamination and identify areas
meriting quantitative investigation.

(V3]

ortheast Research Institute LLC
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PETREX Survey: NonAOC/OU-5, USDOE Mound Facility : 11/23/94

The majority of the soil gas sanfgles from the NonAOC-West demons®gted only mildly elevate ’
evels offfcht weight aroggatics, Mggnes, cycloalkanesjgienes, and cyclygkenes/djgffes. A;lz:'/ o
pounds are g¥fmponents Myfuels or oilgfand, thus, may haveQgigifated thfough
and migrafOn, over time, 1yg the gfime occurrences of weathg® fu/ or oils
indicate8 e sagPles named above. ThéQgffection points of samples cgfftaini e highest
levels of peW ydrocarbons may corrggPOMgto source areas or forg ease of
petroleum progg

Prominen els of h3
The higif€st levels of P
TCE were detected in samp
dichlorobenzene was detectg
detected in samples #964
wegg detected in sampleg
the 1Mgss spectrum o

&1\0 #1058, #1066, and % , tvel of
sample #963. Trace l¢ ;
% #ﬁﬂ(lﬁwLow levg i ) ag

7, L1 Ind #1092 (see

M petroleum
from the

Five sampl®
hydrocarbon
halogenajgd®hydrig
hydrocarbons in Tabl8
masked response to halo%y
Of these five, only samples
levels of halogenated hydro
elevated levels of halogeg
plicates have been gbmitted fo alysis. Chrom3
in@gidual compo n each sample a Nis analytical process ‘ resol\;"e»\t\)etween
elevalyh-levels of any halogenated comp and petroleum hydrog TD-GG(MS
analysis Wathese five samples is pending, Its will be reported as‘@ sepaMge document “as
soon as they'We available. ‘

gt whether
cd O @@bresent in g “s3 phles, sample
separation of

A Y

8.2.3 NonAQC:East - lowTon Ve 5west (decPa 72)

Numerous soil gas samples from the NonAOC-East showed similar combinations of petroleum
hydrocarbons. Samples #909, #911, #919, and #1067 demonstrated the most elevated levels of a
combination of compounds typica} of the vapor of weathered light to medium weight fuels.
Furthermore, samples #912 : d #929 exhibited singularly high levels of toluene and
ethylbenzene/xylenge vhich could mdlcate the presence in the subsurface of the components of
solvents or thinners. 23, 7927, il : i

V gs for the NonAS ﬁi st, results of the
qcst the presenggd ce areas or pQ® ORelease of various petjg

1 produets-and

Northeast Research Institute LLC
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PETREX Survey: NonAOC/OU-5, USDOE Mound Facility 11/23/94

PCE werg

0 detected at se ;
detected in the soil g

Blevated JFeMyof the halogenated@fganic compo

g most progfinced occurrence of :

the

er levels of the halogeng
o be present in ples
evels of benated

been g0mitted for
ted as soon as

The aregldiStributi®y of the targeted compounds®ithin the NonAQ#

detail in section 9.0, bélow.

are discussed in greater
~

The high sensitivity to organic compounds inherent in the Petrex Technique must be considered
in the evaluation of these findings. Elevated relative levels of VOC's and SVOC's in the soil gas
detected in this Petrex survey may derive from concentrations of these VOC's and SVOC's in
subsurface media which are below the threshold of detection of most quantitative analyses.

9.0 DISCUSSION

1 Distributi ta atic Hydroc

Total Aromatic Hydrocarbons are reported as the combined level of Cg to C1 5 aromatic (benzene
based) hydrocarbon compounds detected in the soil gas samples. The majority of the samples
contained only the lighter weight (Cg through Cg) aromatics. Very few samples were observed
to contain Cy( and heavier aromatic hydrocarbons.

ribution of Total Aromatic Hydrocarbons in the 5011 gas ac os_s____,,NonAOG—:s

As digfissed in S8
wigcombinations o

e near isolated occu¥g
everal samples may alsg
s8gsurface.

Nate tIg the zone
East is coM§
abovegroundgy

.—-be&roffﬁé‘s’é"sf

-] and the large
cted in

ey areas are related.

Northeast Research Institute LLC
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PETREX Survey: NonAOC/OU-5, USDOE Mound Facility 11/23/94

obseryf 1n the Fuel Ard
of thedfbmps and of the se
s e releases of-fuelgffa

ighest levels of aroggei®occur in the soil g
agr. These findings g#¥ likely 8ye to one or

Elevated Mgel i itiAadrea-61 principaty as gffmgents of mixtures g4
to C13 hydgg® o hepsaewWeight fuclgf The zotRf elevated Jgfels of
aromaticgfvith ANg g eigtMgf the bordggf the survey aNg whergf adjoins
i dg jbfon may indicaiMghat by levels~ofaromatic N\ petroleum

i ey beneath Building No beyond survey Area=6jgf@yundaries and

may orNypate from soyffes associated with Buil®ing® No. 61.

ana Q andin~ tn thoe narth and = a B ' 0O NN

Spot occurrences of aromatic hydrocarbons in the soil gas across the rest of the NonAOC likely
derive from various small scale releases of common petroleum products, especially fuels. It is
important to note that numerous structures with the NonAOC such as paved roads, railroad spurs,
and other structures to which petroleum products may be applied in building or maintenance may
be sources of hydrocarbons in the near surface soil gas yet not be significant contaminants of
subsurface media. The potential for this condition is exemplified by the detection of high levels
of aromatics in the soil gas at the collection points of samples #229, #855, #1008, #1015, and

#1022 (at grid coordinates 7N26W, 25N5W, 11N18W, 13N26W, 12N21W). This condition

should be considered when evaluating results of sampling within or very near such structures.

ame locaygls within the NonAOC, particulggy wi e NonAOC-West and he NonAWC-
North, eleg®d N[ aromatics (and otgdPpetroleum hydrocalgons) ocgur-atpoints that are
seeming¥ distant and isd Ormr-sirugdfes which could he-seurce (hese compounds. The

e.cotfttiron-pal) #10, #25, #889 #963,,
, 2N18W, 19N8W, 9 1 W) are examples
e occurrences of VO@

detcgon of elevated levels ONg
2 #1001 (from grid coordina
Qthis. These findmps may ing

he

Fatal semiv ' to naphthalene,
through~gfX yeaffic hydrocarbons/"ﬂfese
: : igh boili ‘_pg‘pomt fraction

< Cnes4eg., methylnaphtha]ene
ne‘)*ane also often found ingfedi o heavy weight fuejgfand
NS spectra ra of- samme ich yielde®\gn elevated resg§fise to
gflunds over C1] inWglecular wfght may

compgiffids are Con
peleum products. Nap
apd ethyl- or dimethylnaph¥
oils. A review of t
seminglatiles indicated at very

be pres®yg in the sgif gas and that ¥§ e responses derive frOy thegfresence of
naphthaleni® T \‘\

e distrij#tiori Mygemivolatile hydrocarbonS§a the soil gas across the Nogg@OC is di blayed by
PIMgA" -

Northeast Research Institute LLC
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PETREX Survey: NonAOC/OU-5, USDOE Mound Facility . 11/23/94

9.3 The Distribution of Total C5 to C | Petroleum Hydrocarbons

Total C5 to Cy petroleum hydrocarbons reported here include alkanes, cycloalkanes, alkenes,
cycloalkenes, dienes (referred to collectively as aliphatics), plus aromatic and naphthalenic
compounds. In various combinations, these compounds, together, make up the bulk of most
petroleum fuels, oils, and lubricants. Total C5 to Cj petroleum hydrocarbons are reported to
best illustrate the occurrence in the soil gas of petroleum product vapor of which aromatic and
semivolatile compounds may not be prominent components. Although C4 hydrocarbons were
also detected in most samples, the levels of C4 compounds are excluded from reporting as they
(and lighter weight species) are commonly found in most environments.

Cs to Cy1 petroleum hydrocafgns in the soil gas on-site is
elevated levels of total petrglen higpcarbons coincide, in most
evels of aromatic hygg@arbons. Th™y{nding supports earlier
cqdrocarbons i soil gas likely dé®yge from fue ich
contain ab : and g@road assortment of alipM alPounds.
Dixferences § istributi Al eum hydrocarbons and aromaticZrocarbons
i 4 and 2 indicate some *" on gil gas
ber. Namely, aromatig
Place within both Ty

Rhe areal distribution of g

gpact to the suk

./)

tion of elevated levels of
jccentuates several large
omatic and aliphatic
orid coordinates

tegelevels of

Throughout the NonA
total petroleum hydrocarQ
areas which may be img
hydrocarbons occur
ON25W, 9V2N25Y;
hygdrocarbons g% DB (see
repoNof fing ) 94 and
10/10/9° i . grie ons
occursg - s§_ ichdParallels the northw
borg i inateg Y, an V). The location of thi
zone suggests that 1 ic ides outside of OU-5 to the
northwest.  Similarly$ troleum hydrocarbons on the
northern border of the and 27N5W) may derive in
part from sources of petrg \

\'\

~

N

9.4 The Distributigaf6f Total Halog®gted Hydrocag¥n
TotW Halog ffted Hydrocarbons are rell d as the combined levels 4 . Soi gas of
tetrachMggfffhene (PCE), trichloroethene (PN, trichloroethane (TCA), loro romithane
(Freong )Ngichlorotrifluoroethane (Frg#h-113), dichlorobenzene (DCR#¥ and chlord
ty of the
cted here may 3

compounds are ug most often as solvents and c
0 have been used as refrigerants.

Northeast Research Institute LLC
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PETREX Survey: NonAOC/OU-5, USDOE Mound Facility * 11/23/94
pbution of halogenated hydrocarbons in the soil gas is displayed in P}

\tad” PC
qiuch more frequently ing soil g than were the other halogengyé rgan{
of the elevated reggMises to Total Wglogenated Hydrocarbons gi#® N ables
Rlate 5 princigly reflects the preSQgce of PCE in the gas. Siém ant

ere thadtcurrence of pronounced els of TCE4Pthe c)'lectlon po ya
of samples #239 P #1010, #1058, 1066, #1069, #9 ndPF 1096 ¢grid coordinates
19NJO/AW and 8N25W,

4N14W, 9N6W, 20N40J7 AR 1 W, 10N14W, 10N13W, 314N
respectively); dichlogg¥er Mythe collection point of samp
and chloroform atg§ of samples #887 and ##%
and |8N8W). were detected j
samPgs #94
12N18¥V

orid coordinate 2N18W);
id coordinates 20N7W

Q& collection points of
2%4W, 13N1W,

ThefCcurrency

#25 and #239 is Ty
NonAOC-South. A
to a source of halogena
from any potential source Mgtk

ayQelate

The occurrence of high les of IMge i @ ¢ NonAOC-West may
relates to nearby operai@ns within n¢ i ildi X NQ. Similarly, the zone
of elevated halogengffd hydrocarbons g Me northw earby Buildings
NoR6, No. 59, 3 6. 63 may also relate . The distributi®yof halogenated
organMgin thg gas throughout the NonAS d and suggests that anyNecurrence
halogena¥d¥rgdnics in the in the subsurface is thSQg@#lit of localized small scale rel€®gs.

pces of halogenated hydrogg#bons in @asoil gas at points in the s 0N the
e NonAOC-North g#erally appear Wggtant from existing structures from
which they may origin®y Thus, these occurrences may derive from past land use.

10.0 CONCLUSIONS

From the findings of this Petrex soil gas survey the following conclusions may be drawn:

1. Elevated levels of petroleum hydrocarbons occur in the subsurface in many areas of the
NonAOC and are likely the result of the release of any of various grades of fuels. However,
the potential exists for some occurrences of aromatics to derive from releases of solvents or

thinners.
-61, Nad large porg
e _suSirface @ hydrocarbons.

ts of most fuels shoV

Northeast Research Institute LLC
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PETREX Survey: NonAOC/OU-5, USDOE Mound Facility 11/23/94

ations within Building
-Ea Potential so -

within the Fuel Area, Building No. 61 or op®
out the ceggl portion of the NonAW
leum hydroc¥gpons frgoutside the NonAOC may exis¥
d to the north's onAOC-North.

tern pOl'thIl of the
detected in the
11'1 » dl

as detected in the soil g
malous levels o

western Sl e - L indft soil
gas deteg g

4. Elevated levels o ace within the
NonAOC, but mostlyRg . ) cPonly very limited
subsurface impact. TheWgcz i Nazs of pkt of the halogenated
compounds detected withig)Rg QU of the majority of the
occurrences of halogenatg ely relate to past land use.

5. Thegareal distributig } i wide suggests th
these gmpoundsg in Mg subgfa idesgd®d
subsurfa¥disg

Any verjfffatid i Fum Ky i M ntitative
testingd®t soil and§ g TNI13W) and

‘ #239 (at 4N14W) ~ 6W), #1022 (at
12N21W), #1056 (at 10 24'.W) within the
NonAOC-West; samples #7 %z 746 (at 11N2W) within
the NonAOC-East; and samyg #853 (at 26N4W), #974 (3 W), and #1014 (at
16N13W) within the NondOC- N Within Area-61 apgdPthe FuUS@MATea, quantitative
testing should include and grotlvater from the codffction pints@samples #771,

#786, #1072, #1074, g #1075.

7. AnyWgrificatio soil gas results for halogen®@ddfydrocarbons should mc}ude qu ative
testing W soil@d groundwater from the collegffS@points of samples #25 (at\2 §W) and
#239 (at I9AW) from within the NonAQgFSoutiiNQgmples #956 (at ING Y #1028 (at

12N17Wg a1 066 (at 10N13W) withFthe NOnA hWest; sample #9 (at 13N1W)

from /"NonA ast; and samples ##90 (at 1SN8W), Y@R! (at 15N1 , and #976 (at
20N10W) from witl¥gthe NonAOC-North. Within Area-61%gd the Fy Area, quantltat{ve

g should include 3 and groundwater from the collectior!’ points of samples #778 and

. The environmental significance of the existence of petrdleum hydrocarbons and halogenated
hydrocarbons in the subsurface can only be evaluated through quantitative testing of soil and
groundwater.

Northeast Research Institute LLC
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RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) FOR NON-AOC POINTS

APPENDIX D

FIDLER SURVEY DATA MOUND SOIL SCREENING FACILITY DATA
FIDLER
Contamination |FIDLER Contamination |FIDLER Readings Out .

SMPID Criteria CH1 _JReadings CH1 |Criteria CH2 _|Readings CH2 |Channel Plutonium - 238 Thorium - 232
Units; CPM  JUnits: CPM  |Units: KCPM |Units: KCPM |Units: KCPM Units: pCi/g Units: pCi/g
RESULTS _ |RESULTS RESULTS _ |RESULTS RESULTS RESULTS {Note: RESULTS _|Note:

10N18 130 65 65 |40 NC 21 a 07 _ a

10N19 130 80 6.5 8.0 NC WIPE c WIPE c

10N20 152.1 110 8.45 6.5 NC 0 a 1 a

10N21] 152.1 70 8.45 5.0 NC NC NC

10N22 152.1 85 8.45 4.0 NC NC NC

11NO1 253.5 150 12.48 9.5 NC 4 a I

11NO2 122.2 80 5.59 4.0 NC WIPE c WIPE

11NO4 130 90 6.5 4.5 NC 0 a 0.5 a

1IN10 213.2 140 13.13 10.5 NC 18 a 1 a

11N11 213.2 130 13.13 11.0 NC 25 b 0.5 a

11N12 213.2 85 13.13 7.0 NC 7 a 1.1 a

1IN14 130 90 6.5 5.0 NC WIPE c WIPE c

1IN16 183.3 110 11.05 1.5 NC 19 a 0.5 a

11N17 130 50 6.5 4.0 NC 5 a 0.8 a

11N18 157.3 60 8.45 4.0 NC WIPE c WIPE c

11N19 1571.3 85 8.45 1.5 NC 18 a 0.3 a

11N20 157.3 100 8.45 4.5 NC WIPE c WIPE c

11N21 87.1 75 5.85 4.5 NC NC NC

11N22 87.1 75 5.85 4.5 NC NC NC

11N23 157.3 55 8.45 5.5 NC NC NC

12NO01 253.5 160 12.48 9.0 NC 14 a 0.9 a

12N02 122.2 100 5.59 5.0 NC WIPE c WIPE c

12N03 130 90 16.5 5.0 NC 5 a 0.7 a

12N04 130 75 6.5 4.5 NC 0 a 0.3 a

12N05 130 110 6.5 5.0 NC 13 a 0.8 a
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Table 1.1 Soil Analyte List

Volatile Organic Compounds

Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane

Semivolatile Organic Compounds

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene

bis(2-Chioroethoxy)methane

bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate

4-Bromophenyl-phenylether

Butylbenzylphthalate .
Carbazole
4-Chloroaniline
4-Chloro-3-methyiphenol
2-Chloronaphthalene
2-Chlorophenol

4-Chlorophenyl-phenylether

Pentachlorophenol
Phenanthrene
Phenol

ER Program
Revision 0

Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane -
1,1-Dichloroethene
1,2-Dichloroethene (total)
1,2-Dichioropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Methylene Chloride

Chrysene
Dibenz(a,h)anthracene
Dibenzofuran ‘
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3-Dichlorobenzidine
2,4-Dichlorophenol
Diethylphthalate
2,4-Dimethyiphenol
Dimethyphthalate
Di-n-butylphthalate
Di-n-octylphthalate
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Fluoranthene

Fluorene

Pyrene
1,2,4-Trichlorobenzene

Soil Gas Confirmation Sampling

April 1996

4-Methyl-2-Pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane-.
Trichloroethene
Toluene

Vinyl Acetate

Vinyl Chloride

Xylenes (total)

Hexachlorobenzene
Hexachlorobutadiene

He'xachldrocyclopentadiene

Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitroso-di-n-propylamine
N-Nitroso-diphenylamine

2,2-oxybis(1-Chloropropane)

2,4,5-Trichlorobenzene
2,4,6-Trichlorobenzene

Sec
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Table .1 Soil Analyte List (Continued)

Pesticides/PCB's
Aroclor-1016 Delta-BHC ~ Endosulfan II
Aroclor-1221 Gamma-BHC Ehdosulfan sulfate
Aroclor-1232 alpha-Chlordane Endrin
Aroclor-1242 gamma-Chlordane Endrin aldehyde
Aroclor-1248 4,4-DDD Endrin ketone
Aroclor-1254 4,4'-DDE Heptachior
Aroclor-1260 4,4'-DDT Heptachlor epoxide
Aldrin Dieldrin Methoxychlor
Alpha-BHC Endosulfan | Toxaphene
Beta-BHC
Inorganics :
Aluminum Copper Potassium
Antimony Cyanide Selenium
Arsenic lron Silver
Barium Lead Sodium
Beryllium Lithium Thallium
Bismuth - Magnesium Tin
Cadmium Manganese Vanadium
Calcium Mercury Zinc
Chromium Molybdenum Nitrate/Nitrite
Cobalt Nickel Explosives (USATHAMA PETN)
Radionuclides
Americium-241 Plutonium-238 Thorium-230
Bismuth-207 Plutonium-239/240 Thorium-232
Bismuth-210 " Potassium-40 Uranium-234
Cesium-137 Radium-226 Uranium-235
Cobalt-60 Thorium-228 Uranium-238

ER Program Soil Gas Confirmation Sampling

Revision 0 April 1996 Sec
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1.2. SAMPLE NUMBERING SCHEME

The sample identification numbers were assigned by Mound to each location in the following format:
XXX-AAA-#it####. For each location, the first three characters were SGC, identifying the sample as part
of the soil gas confirmation study. The next three characters represented the area from which each
sample was taken:

A03 =Area3

AQ7 = Area 7

A13 = Area 13

A21 = Area 21

A22 = Area 22

SDB = Area SDB

AOJ = Area AOJ

NAC = Non-AOC areas (Area of Concem)

SAN = Sanitary area

The final six digits were a sequential number beginning with 000001. The samples related to this study
begin with 000001 and end with 000102. Due to an error in surveying, samples 000099 and 000100 were
taken from the wrong locations. The sites were resurveyed and the samples were taken again, renamed
as 000101 and 000102. No other problems arose with the sample identification.

13 SURVEYING

Prior to this sampling event, surveying relocated each of the 100 sites based on coordinates from a
previous soil gas sampling event. Surveyors from Barge, Waggoner, Sumner and Cannon, of
Miamisburg, Ohio, completed the task, using a benchmark map of approximately 50 locations with state
plane coordinates provided by EG&G. Each point was relocated with an accuracy of +6 inches and
identified with either a 3-foot stake with orange flagging tape and the sample identification number or a pin
driven into the ground through orange flagging with the sample identification number written on the
flagging. The surveyed sampling locations are shown on Figure 1.1.

14 UTILITIES CLEARANCE/VARIANCES

After surveying, all sites were checked for the presence of underground utilities by EG&G personnel. The
requirement states that sample sites must be located five feet or more from utilities. Situations in which
the 5-foot rule was not met were handled in one of three ways: 1) relocations - sample sites were placed
5 feet or more from utility markings and normal sampling procedures were followed; 2) hand-digging -
the VOC sample soil was collected using the core sampler, which was driven only to the depth necessary
to collect the VOC sample, and the remaining soil was collected using a hand auger; or 3) variances to
the 5-foot clearance requirement - some sites were located near visible utilities, so after safe clearance
was established, normal sampling procedures were followed. Altematively, some locations had
underground utilities at relitiviey deeper depths. At these locations, normal sampling procedures were
followed except that digging/coring was limited to two feet instead of the established three feet. No utilities
were damaged during the sampling event.

Some locations had no utility interference but still could not be sampled to three feet due to “refusal®--an
inability to drive the sampler deeper. This usually indicates that bedrock or large gravel has been
reached. In such cases, multiple shallow cores were taken.

A complete list of sites with variances to the original soil gas sampllng location or depth can be found in
Table 1.2.

1.5 SOIL SAMPLING METHODOLOGY

Soil was collected at each location using either a van-mounted Geoprobe® rig equipped with a core
sampler, an electric hammer equipped with a core sampler, or a hand auger. The device chosen
depended upon the particulars of the location. Acetate liners were used in the Geoprobe® core barrel and
the hand-held core sampler. The liners were cut open with utility knives, using a new blade at each site.

ER Program Soil Gas Confirmation Sampling Introducti
Revision 0 April 1996 Section 1, Page 4 ¢

Page 26



— The first six inches of the core, designated for radionuclide analysis, were removed using a clean,
stainless steel scoop and placed in a clean stainless steel bowl to be homogenized. Soil was cut from
between the 6-inch and 1-1/2 foot depth and placed directly into jars appropriate for volatile organic

‘ compound (VOC) analysis, leaving as little headspace as possible. The remaining soil was then placed
into another clean stainless steel bowl. If necessary to obtain sufficient sample volume, another core was
taken, and the above process was repeated. When enough soil was collected to fill all the sample jars,
the contents of both bowls were individually homogenized and used to fill their respective containers. The -
jars were labeled prior to being filled. Each sample was then secured with a custody seal, sealed in a

- plastic bag and stored in a refrigerator in Building 19. Radiological samples were delivered to the Mound
Environmental Laboratory for screening. Several duplicate radiological samples were collected and set
aside for later analysis by the Mound wet chemistry laboratory. After screening clearance was obtained

~ from the Mound Environmental Laboratory, the samples were sealed in coolers and shipped to off-site
contract laboratories for analysis. The contract laboratory for radionuclide analysis was Quanterra
Environmental Services in Richland, Washington. All other analyses were completed by Roy F. Weston,
Incorporated Laboratory in Lionville, Pennsylvania.

ace

‘®

L
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Table 1.2. Variance From 3-Foot Sampling Depth Specification

Location Description of Variance
‘ SGC-NAC-000001 Core sampler hit refusal at 2 feet.
SGC-NAC-000002 Relocated due to utilities.
SGC-NAC-000003 Core sampler hit refusal at 2 feet.
SGC-NAC-000004 Core sampler hit refusal at 18 inches.
SGC-NAC-000005 Drilted to 1 foot, hand-augered rest due to utilities.
SGC-NAC-000006 Drilled to 1 foot, hand-augered rest due to utilities.
" SGC-NAC-000007 Core sampler hit refusal at 18 inches.
SGC-NAC-000008 Drilled to 2 feet due to utilities.
SGC-NAC-000010 Drilled to 1 foot; hand-augered rest due to utilities; flag against
w . g building, so sample taken 6 feet from flag.
SGC-NAC-000012 Drilted to 2 feet due to utilities.
SGC-SAN-000018 Core sampler hit refusal at 2 feet; relocated from inside claritier.
SGC-NAC-000029 Core sampler hit refusal at 18 inches.
SGC-A61-000043 Sampled 1 foot from flag.
SGC-A61-000047 Drilled to 2 feet due to utilities.
SGC-A61-000048 Drilled to 2 feet due to utilities.
SGC-A61-000049 Relocated due to utilities.
SGC-A61-000051 Core sampler hit refusal at 18 inches.
SGC-A61-000052 Relocated due to utilities; core sampler hit refusal at 18 inches.
SGC-A61-000053 Core sampler hit refusal at 2 feet. :
SGC-A13-000056 Core sampler hit refusal at 18 inches
_ SGC-A13-000058 Drilled to 1 foot, hand-augered rest due to utilities.
. SGC-A13-000060 Core sampler hit refusal at 1 foot.
SGC-AQJ-000064 Core sampler hit refusal at 2 - 3 inches.
SGC-AQJ-000066 Coare sampler hit refusal at 4 inches.
SGC-AQJ-000067 Core sampler hit refusal at 6 inches.
SGC-AQJ-000069 Core sampler hit refusal at 2 feet.
SGC-A03-000080 ) Core sampler hit refusal at 20 inches
SGC-A03-000081 Drilled to 2 feet due to utilities.
SGC-A03-000082 Drilled to 1 foot, hand-augered rest due to utilities.
SGC-A03-000083 Sampled 25 feet from original location due to storm sewer; core
sampler hit refusal at 18 inches.
SGC-A03-000087 Core sampler hit refusal at 2 feet.
SGC-A21-000088 Core sampler hit refusal at 18 inches.
SGC-A21-000080 _ ' Core sampler hit refusal at 20 inches.
SGC-SDB-000097 Relocated due to utilities.
SGC-SDB-000098 Relocated from inside a building.
SGC-SDB-000101 Relocation of SGC-SDB-000099; first location surveyed incorrectly.
SGC-SDB-000102 . Relocation of SGC-SDB-000100; first location surveyed incorrectly.
ER Program Soil Gas Confirmation Sampling
Revision 0 April 1996  Section
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The following tables contain the Soil Gas Confirmation Sampling results.
Sampling was performed for the following categories of contaminants:
Volatiles
Semivolatiles
PCBs/pesticides
Metals
Radionuclides

Explosives
If no results are given for the contaminant categories listed above, then no

detects were found for that category of contaminants.

This page was inserted for clarity. 1t is not
part of the Soil Gas Confirmation Report.
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ANALYTE

Table A.1. Soil Gas Confirmation Detected Volatile Organic Compounds {cont.)

VOLATILES (ug/Kg)

Acetone

2-Butanons
Benzene
Carbon Disulfide
Chloroform
Chloromethane

Ethylbenzene

Toluene
Trichloroethene

Xylene (total)

1,2-Dichloroethene (total)

Methylene Chloride

Tetrachloroethene

ER Program
Revision O

SGC Consl?;.tion
NAC Background Worker
o9 000014 Guidelines
‘ NA 105000000
NA 21500000
4 NA 46500000
NA 8900
4 NA 1400000
NA NA
NA NA
NA 480
NA NA
NA 10500000
NA 1250000
NA 41000
NA 2150000000
Soil Gas Confirmation Sampling Appendix A

April 1996
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ected Semivolatile Organic Compounds (cont.)

Sd& SGC SGC SGY Consl?tltion
ANALYTE NAC NAC NAC AC NAC Background Worker
000009 000010 000011 i 0008 Guidelines
SEMIVOLATILES (ug/Kg) v
Acenaphthene 3 NA NA
Acenaphthylene NA NA
Anthracene NA 320000000
Benzo(a)anthracene G NA 4100
Benzo(a)pyrene 21 NA ‘ 410
Benzo(b)fluoranthene 22 NA : 4100
Benzol(g,h,i)perylene NA NA
Benzo(k}fluoranthene NA 41000
Bis(2-ethylhexyl}phthalate NA 215000
Butylbenzylphthalate NA 215000000
Carbazole NA NA
Chrysene NA 410000
Di-n-butyl phthalate NA 105000000
Di-n-octyl phthalate NA 21500000
Dibenz{a,h)anthracene NA 410
Dibenzofuran NA NA
Diethyl phthalate NA NA
Fluoranthene 4 NA 42500000
Fluorene NA NA
Indeno(1,2,3-cd)pyrene NA 4100
2-Methylnaphthalene NA NA
Naphthalene 6 NA NA
Phenanthrene NA NA
Phenol NA 650000000
Pyrene 20 J 3 NA 32000000
ER Program Soil Gas Confirmation Sampling Appendix A
Revision O April 1996 A-13
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Table A.4. Soil Gas Confirmgiign Detected TAL Inorganics {cont.)

¢

1

10°

n SGC SGC SGC SGC SGC Construction
ANALYTE NAC NAC NAC NAC ; Background Worker
000007 000008 0009 Guidalines
INORGANICS {mg/kg)

Aluminum 1020( 2820 0 19000 NA
Antimony 27 0.91 B NA 425
Arsenic 1.9 B8 1" ‘1. 8.6 320
Barium 262 B .| 2 163 180 75000
Beryllium 0.28 0.9 B 1.3 0.7
Bismuth 5 B NA NA
Cadmium 0.3 022 B 6 ’ 2.1 1050
Calcium 83 113000 5 310000 NA
Chromium 14.3 5.7 3 20 1050000
Cobalt 1 8 13 19 NA
Copper 16.2 13.9 19.2 26 NA
Cyanide ND 21400
tron’ 23000 60 00 35000 NA
Lead ’ 5.9 22.2 a8 NA
Lithium 3.298 [ 82 8 | 147 8 26 NA
Magnesium 21 47900 4500 40000 NA
Manganese 493 72 1400 135000
Mercury NC 320
Molybdenum 0.63 B 1.4 1.8 B 27 NA
Nicket 22.6 8.1 ‘ 32 21600
Potassium 1590 46 B | 142 1800 NA
Selen}um NA NA
Silver 1700 5500000
Sodium 246 8 | 1010 240 NA
Thallium 460 NA
Tin 45 ) . B 20 NA
Vanadium 14\ 7.4 42 25 7500
2inc 53.8 36.6 71.8 140 320000
E” “rogram Soil Gas Con”  ation Sampling Appr
{ on O A, 996 .
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able A.3. Soil Gas Confirmation Detected Pesticides/PCB’s

S& SGC SGC SGC Cons1t:)l::tion
ANALYTE N NAC A61 3 Background Worker
00000 000010 000044 Guidelines
PESTICIDES/PCB (ug/kg) -

Aroclor-1248 4 ND 380
Aroclor-1254 ND 21600
Alpha-Chlordane ND NA
Gamma-Chlordane ND NA
4,4'-0DT 13000 9000
Dieldrin ND 185
Endosulfan | ND NA
Endosulfan (i NA NA
Endrin ND NA
Heptachlor ND NA

ER Program Soil Gas Confirmation Sampling Appendix A
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2 Confirmation Detected Radionuclides (éaht.)

SGC SGC SG SGC SGC - Cons’tﬁ; tion
ANALYTE ; NAC NA NAC NAC Background Worker
000010 000012 0013 000 Guidelines
RADIONUCLIDES (pCi/g)
Americium-241 -0.2 .0694 ND 4.95
Bismuth-207 0.029 -0.0304 ND 0.175
Bismuth-210 0297 ND NA
Cesium-137 0.0371 Q75 0.42 0.46
Cobalt-60 .0547 -0.02 NC 0.1
Plutonium-238 . . 0.0718 1 0 0.671 0.13 5.5
Plutonium-239/240 0.001 .000127 .0206 0.18 5.5
Potassium-40 .8 16, 4.65 37 NA
Radium-226 092 0.263 1.1 2 . 0.14
Thorium-228 . . 0.913 0.697 7 ' .18 1.5 0.85
Thorium-230 . . 0.902 0.803 0. 1.09 1.9 44
Thorium-232 . . 0.830 9 210 1.08 1.4 60
Uranluﬁl-234 . 0.8 0.6 0.378 866 1.1 37.5
Uranium-235 0.0183 . ‘ 0.11 3.35
Uranium-238 . 0.871 0.681 0.424 1.01 1.2 1
EP "-ogram Soil Gas Conf’  “tion Sampling Apper A
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