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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 January 30, 1997. Public comment will be accepted on these
packages from January 30, 1997, through March 6, 1997.

Questions can be referred to Mound's Community Relations a}tA (937) 865-4140.
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Dec. 17,1996

FINAL

Comment period expired. No comments. Recommendation page annotated.

Mar. 11, 1997
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PRS 244
PRS HISTORY:

PRS 244 is the soils area surrounding the Mound plant road located west of B Building and

~ 7~ ~"OSW Building. "Volatile Organic Chemical (VOC) c: contammanon was detected at four samphng
locations from this area during the 1992 Site Soil Gas Survey

No hazardous or radioactive activities or processes are known to have occurred at the PRS 244
soils area.

Two buildings are adjacent to the PRS 244 soils area. OSW Building is an office/administration
building. B Building is a former process building. Most of the rooms in this building have been
closed by the Mound Plant shut down. Office areas and two rooms used by industrial hygiene
are currently in use. During the period from the late 1940’s to the early 1950’s, B Building was
the site of research on the biological effects of polonium and actinium.? In the mid 1950’s, B
Building was converted to a manufacturing site for explosive components In 1994, VOC
contaminated soils on the east side of B Building were remediated via soil vapor extraction (ref.
PRS 129/130).

CONTAMINATION:

‘ I) SOIL GAS SURVEY*
A) Investigation - The 1992 Site Soil Gas Survey investigated VOCs by soil gas/gas
chromotography.
o Eight types of VOCs were investigated.
¢ Six samples were taken in the vicinity of PRS 244 all at a 5 foot depth.
e Four sample locations had soil gas VOC detections (samples #1076, 1077, 1079, and

1080).
B) RESULTS
Results for which Contaminant Concentrations can be Compared to Guideline Values:
Contamination Maximum Concentration Guideline Criteria
Detected (Calculated)5
1,1,1 Trichloroethane 148 ppb (soil gas) 173,400 ppb (soil gas)
Toluene 27 ppb (soil gas) 414,600 ppb (soil gas)

NOTE: ppb = parts per billion
Other Results:

e 1,1,2-Trichloro-1,2,2-triflouroethane (Freon 113) was detected. The maximum soil gas
concentration was 2,934 ppb. There is no guideline value for Freon 113 '

‘ contamination.
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II) RADIOLOGICAL SITE SURVEY*

A) INVESTIGATION - The 1983 Radiological Site Survey analyzed soil for radioactivity

via Mound Soil Screening, radiochemistry, and gamma spectroscopy.
e Three surface samples (S0134, S0144, and S0173) were taken in the vicinity of PRS

244,

e Samples were analyzed for plutonium-238 via Mound Soil Screeningand - - .- - -
" radiochemical analysis, and for thorium via Mound Soil Screening.

B) RESULTS
Contamination Maximum Concentration Guideline Criteria
Detected '
Plutonium 0.47 pCi/g 25 pCi/g
(Mound ALARA in surface soil)
Thorium Less than 2 pCi/g 5pCi/g
(40CFR192)*

NOTE: ALARA = As low as reasonably achievable, pCi/g = picocuries/gram

READING ROOM REFERENCES:

1) OU9, Site Scoping Report: Volume 12 - Site Summary Report, December 1994. (pages 6-8)

2) 0OU9, Site Scoping Report: Volume 3 - Radiological Site Survey. (pages 9-16)

3) OU9, Site Scoping Report: Volume 7 - Waste Management. (pages 17-20)

4) Reconnaissance Sampling Report Soil Gas Survey & Geophysical Investigations, Mound
Plant Main Hill and SM/PP Hill, February 1993. (pages 21-29)

OTHER REFERENCES:

5) Comparison of Actual Soil Gas Values with Calculated Acceptable Soil Gas Values.

(pages 30-32)

6) Code of Federal Regulations, 40 CFR 192.12 and 40 CFR 192.41.

PREPARED BY:

George Liebson, Member of EG&G Technical Staff
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MOUND PLANT

. PRS 244
SOIL CONTAMINATION - B BUILDING

RECOMMENDATION: 4
Potential Release Site (PRS) 244 was designated as a PRS because of the detection of volatile
organic compounds (VOCs) in four sampling locations surrounding the Mound Plant road
located west of B Building and OSW Building during the 1992 Soil Gas Survey.

The contaminants of concern detected during the 1992 Soil Gas Survey were toluene and 1,1,1
trichloroethane. Calculations were performed converting the toluene and 1,1,1 trichloroethane
10 Risk Based Guideline Value (given in mg contaminant per kg soil) to a corresponding 10
Risk Based Guideline Value for soil gas concentrations (parts contaminant per parts soil gas).
The results of the calculation showed that the toluene detection was more than 15,000 times less
than its guideline criteria and the 1,1,1 trichloroethane detection was more than 1,000 times less
than its guideline criteria. Additionally, in 1983, three surface samples taken in the vicinity of
PRS 244 showed plutonium-238 at a maximum concentration of 0.47 pCi/g and thorium-232 at a
maximum concentration of less than 2 pCi/g. Both below their respective guideline criteria of 25
pCi/g and 5 pCi/g.

Therefore, since neither the 1992 Soil Gas Survey nor the 1983 Radiological Site Survey found

any contaminants above their acceptable guideline criteria and since there is no additional
laboratory data or history of evidence of contamination, PRS 244 requires NO FURTHER

‘ ASSESSMENT.

CONCURRENCE: A
DOE/MB: b e dbtmndlt plr/%
Arthur W. Kleinrath, Remedial Project Manager (date)

USEPA: Tstt. Q K),;,Q_ 12 /m/%

Timothy J. Fischer, Refnedial Project Manager (date)

OEPA: L R A w/ifos

Brian K. Nickel, Project Manager f (date)

SUMMARY OF COMMENTS AND RESPONSES:
Comment period from I 13 0( 47 to 3'/ "/ 97

B4  Nocomments were received during the comment period.

[0  Comment responses can be found on page of this package.
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REFERENCE MATERIAL
PRS 244
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Document Control No.

Environmental Restoration Program ' -

|| - OPERABLE UNIT-9 SITE SCOPING REPORT:
| VOLUME 12 - SITE SUMMARY REPORT

MOUND PLANT
MIAMISBURG, OHIO

December 1994

Final

U.S. Department of Energy ~
Ohio Field Office

EG&G Mound Applied Technologies
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Table A.1. Comprehensive Tabulation of Potential Release Sites

G TS T ' Hazaidous Conditions end
. Description of History and Natuieé of Wﬁﬁi “a"ndlln’g'

;. Incldents - [ Environmental Data
; Sl Tao ' - i L RN Mblyliot. .

No. Site Name _ Locationi .| :Status o Po'entlal Hauvdom Substancu . Ref Releasés . | Medid | Ref L Results Ref
29 Nonhw st Parluno ,D/-7 Gpdunds oluena, on-113, Trjchloroethen 12 Indicated by - S 12 12

7 ) Soil Gas Survey Tabfe B.4
] Locatiop$ 1002, 1007, s
1009, 1910,

i 1,1102,
£ 106, 1109, 1110

SGS® 12

Table B.4

24 vOC otemlal Hot Spot ’ 70-7 ;Grounds T uene, Trichiéroethene
Locatlon 1016 ‘,- / /

243 vocp ial Hot s;m /7 761.:«13 / / Toluene / / 12
% ation 1064 ) /

244 VOC Potential Hot Spot E-6 Grounds Toluene, Freon-113, 1,1,1-Trichloroethane 12
Locations 1076, 1077, 1079,

and 1080

24% p VOC Pgientiat Hot,&’pot F-6 rounds Freon-JA 3, Trichlorgéthene, 2
/ }éition 1085 y / //( / / %

Tnchlor ethane

/&g C Potentiaf Hot Spot G-7, Grou Telr}cﬁoroethen 12 .
ocations 1417 and 1 Ve

247 Y voc tential Hoyépo: / F-8 /c'founds / Freon-}A3, Tnch?yéthene, /12 | indipdted by soil
/ ocauon 1329 thene /

/] / Trlch roethane, Yetrachlor 3s survey

/zﬁ /HH y»é Stacy .ﬁw 'In/err(ce " Poloni /4 210, y( /
fdnnxy {NCPDF} 7 In selrltri? / /a(ium / / . '

W Builgfhg Stack (sﬂtc» /€8 | service | Uraniump<d
” :

W Blilding Stack (HEFS) | E-6 | In servicy/} / }(uum / 4,18
/ BBuldpgStack / | E8° | magwle | 7 poloptim-210,Tyom 4,18
T Buildifg WEST Spéck -8 | Iphervice | Afritium, Plyténium-238 #39, Uraniupr238 | 4,18
uﬁdino EASY Sﬁack - E-7 //ln sorvi Trlti\yz, PIulonlugt&SB, UraMZSB /4, 18 /

WD Building Stack (ALR) F§” |insgice] Plyonium-238 /14,18

*Analyte List Codes
®SGS, Soil Gas Survey
°RSS, Radiological Site Survey
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RN\ X
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Table A.2. Assignment of Regulatory Authorities to Potential Release Sites and Recommendations for Further Actio

(
i
I
{
I
|
1
{
n

g abed

]
|
i
|
|
!
|
|

: . o . .Operational Jurisdiction . - .. Historlc Activities . ,
- | : |- _ |- Regutatory L Evidence Of ‘Respanse Further Action| FFA
No. Site Name ‘ Location. | , Status Regulated Units Authority Spill Response Release | Authority Recommended| OU
240 r /s;?zﬂvey Project G6  Grounds / AEA Yes | AfA / Yes 6
/ tenli_al ?’gpot / / / | /
Location 80472 7
241 | /Northwesr'Parking Lot6 DAD-7 | Grounds / /] aEA / Yes |/ | CERCLA” /Yes 2
242 /VO—C Potengfil Hot Spotfocation 7 D-7 /" Groun AEA | CERCLA Yes 2
/ /“('0'5/ / / / / / l /0( p / '
2 VOC Pétential rgﬁpm Lo?t'(n E/I/ )/ounds / // AE}ﬁ /'CERCLV /v,r PE;
1064 | )
244 | VOC Potential Hot Spot Locations E-6 Grounds AEA | CERCLA Yes 2
'P‘ 1076, 1077, 1079 and 1080 ' l
__‘Z?WC?WEMN @o{‘mc?’i{ 7 Glounds / 4 AEy ‘,E'sn'cay /es /I“
! !
/248 yPo(emial ot SpolpL}Ations / G717 |/ Groun/ / : // /{A | Cyﬂ Yy 2
1Y7 and 111 /] / ‘ /
247 /] VOC Pajéntial Hot Spot Locati F-8 Gpdunds S / AEA i ZERCLA Yes Fa
AT v / . IRV
/248 |/ HH Builgihg Stack / /F71 |/ InServigé MESHAP /' CAA Ny / oM/
" 249 | /' SW Buildjfg Stack INCPDF) |/ F-6 A In Sesfice / . MA oM/

2504  SW Byilding Stagk (SWIC) /|  F-6/ In Service NESH / CAA / NA OM -/
2 SW Building $ack (HEFSY [Z] ~_An Service / / y /i NA / /OM )y
/252 | /B Building Stack / S E6 |/ Inactivg” -/ -/ A | AEA / D&D A |
253 | /T Builging WEST Stack V' 'F-7 /| In Sgrice | MA oM / |
254 4 T plilding EAST Stack /| F- inBervice / ~ 7 NA_ ow | /|
255 wb Building/Stack (ALBY K6 | AnSerice / NESHAP CA /| NA _OM A

'D Builgifig Stack (&R} | / F6 V' In Service” _ i NKC / OM i
VD poilding Stagk (SS) [ F-6 /| In Sepfice / " ANA oM/ | -~
yrea H j}o?ﬂ'um y / ﬁervice / / NA/ ] /
Pyrotechni€ Waste Djéposal I . / s~ '
rea) yd
yvoethnic Waste Shed -7 / in s;aﬂce Mu d in CRA | MA oM
‘ art B apgittation . 4
*hermal Trgbtment Unj’ %4 _Anactive /! NA / /OM /
Tragh Burner /1 |/ Historicg/ | / / - MA P [ |CERGKA / No "5
/" Retort ,~ r -7 In s?(ce MU included in RCRA ©MA oM
/ /] art B appi€ation / / V4
A.2-1¢



Document Control No &= =

Environmental Restoration Program

- OPERABLE UNIT 9, SITESCOPINGREPORT -~

VOLUME 3 - RADIOLOGICAL SITE SURVEY

June 1993

FINAL :

Department of Energy :
Albuquerque Field Office

Environmental Restoration Progiam -
EG&G Mound Applied Technologies
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The drilling and sampling were performed using an auger drill rig and a 2-ft, split-barrel sampler. As
the split-barrel sampler was removed from the borehole, it was monitored for radioactivity
contamination by Mound Plant health physics personnel using a FIDLER to detect radioactivity
contamination that would pose a hazard to the workers present. After the soil was removed from the
sampler-and placed in sample containers, field team-members wearing gloves brushed the remaining
soil out of the sampler. The gloves were then monitored with an alpha scintillometer before the

split-barrel sampler was used again. However, no standard decontamination was performed.

The core locations are shown in Plate 1. The core locations were surveyed by a licensed surveyor after
drilling was completed. The available reports submitted to Mound Plant by the drilling subcontractors

are presented in Appendix B.

b il e SO 6152 Cot P N e P a
3 e B o i 9 Y P J95%5 b
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2.1.4. Sample Analyses
2.1.4.1. FIDLER Screening

In order to identify samples with concentrations of plutonium-238 exceeding 25 pCi/g and total thorium

g exceeding 2 pCi/g, all of the soil samples collected were pulverized and then screened using a Bicron®

s

; FIDLER at the Mound Plant Soil Screening Facility, known as trailer 15 at the time of the Site Survey

Sapinat e ides

1 S Bt 1 2 2 WA et

NPT S

Project. The Soil Screening Facility is now located in the H Building at Mound Plant (Plate 1). The
minimum detectable activity at which plutonium-238 can be reliably detected at the Mound Plant
screening facility is estimated to be 25 pCi/g (Draper 1986b). The detection of plutonidm-238 at lesser
concentrations (12-25_pCi/g) was unreliable and had an estimated error of +75 percent. The
estimated error decreased with increasing sample activity; for samples with 25 to 100 pCi/g of
plutonium-238, the estimated error was + 35 percent, and for samples with > 100 pCi/g, the estimated
error was + 30 percent (Casella and Bishop 1984). The minimum detectable activity for thorium from
FIDLER screening was estimated to be about 2 pCi/g (Stought et al. 1988). The Mound Plant

procedure for screening sdil samples is provided in Appendix A.
2.1.4.2. Radiochemical Analysis for Plutonium-238
Because of the high error (+75 percent) involved in the FIDLER screening of samples containing less

than 25 pCi/g of plutonium-238, all soil samples were radiochemically analyzed by Mound Plant for
lutonium-238. The lower detection limit (LDL) for plutonium-238 by this method was estimated to

. g P
‘:e 0.01 pCi/g, with a relative precision (two standard deviations) of 25 percent. The overall precision

L

of the plutonium-238 measurements was reported to be about 18 percent (DOE 1881b). The Mound

S es - L el B : o e - DT R TNITY

é ER Program, Mound Plant OU 9, Site Scoping Report, Vol. 3—Red Site Survey  Site ¢

Rovieinrn 1 Nomamba- 1009

8]
4
3
]
!
1
4

S N S T PONG

siie

24
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Plant procadure for the radiochemical analysis of soil samples for plutonium-238 is provided in
Appendix A.

2.1.4.3. Radiochemical Analysis for Thorium

“Samples with thorium concentrations in excess of 2 pCi/g by FIDLER screening were also

radiochemically analyzed for thorium, resulting in the radiochemical analysis of about 12 percent of the

samples. The LDLs for the thorium isotopes using radiochemical procedures were estimated to be

- 0.3 pCi/g for thoﬂum-zza, with a relative precision of 60 percent;
- 0.3 pCifg for thorium-230, with a relative precision of 30 percent; and

- 0.1 pCi/g for thorium-232, with a relative precision of 70 percent.

The overall precision for the thorium measurement was reported to be about 25 percent. The thorium
results were reported in pCi of total thorium per gram of soil, isotopes were not identified. The Mound
Plant procedure for the radiochemical analysis of soil samples for thorium is provided in Appendix A.

2.1.4.4, Gamma Spectroscopy

Gamma spectroscopy was performed by Mound Plant on approximately 350 {18 percent) of the soil
samples in order to verify the identity of the radionuclides present when screenidg indicated the
presence of gamma-emitting radionuclides, but little excess piutdnium or thorium was identified by
radiochemical analysis. Gamma spectroscopy is capable of detecting a variety of gamma-emitting
radionuclides; the radionuclides detected in samples collected during the Site Survey Project included -
cobalt-60, cesium-137, radium-226, actinium-227, and americium-241, No other gamma-emitting

radionuclides with gamma energies below 1.5 millielectron volts (MeV} were detected, aithough the

~ project report stated that subsequent sampling and analysis in some areas indicated bismuth-207 and

bismuth 210m. No polonium-210 peaks were detected in the Site Survey Project samples, confirming
that polonium-210, which was used at Mound Plant in the 1950s, is no longer present due to ‘
radioactive decay (half-life of 138.4 days}. The LDLs for cesium-137, cobalt-60, and americium-241
were piven with the original data, and were estimated to be 0.5 pCi/g for each. The LDLs for
radium-226 and actinium-227 were estimated to be 1.0 pCi/g for both {Stought 1980). The Mound

Plant procedure for gamma spectroscopy is provided in Appendix A.

i .

Sy

S

ER Program, Mound Plant OU 9, Site Scoping Report, Vol. 3~Rad Sits Survey  Sits 5t

Revision 1 Decamber 1992
TMOUNDSIMESSD1 2.WP? 12718797
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Ra-226

Map Coordinates MRC ID Depth  Pu-238 Thorlum®  Tritlum Co-60 Cs-137 Am-241
Location® South Wost No. Mo-Yr  (inch) ©Ci/g) (eCi/g) (pCi/mL) eCi/g) ®Cl/a) (PCi/0) ©Cl/g)
C0251 0980 2850 8509 12-84 36 005 b :
S0124 1050 2945 40m 10-83 0 0.30 b 075
|
S0125 1125 2970 4072 1083 0 0.25 b |
|
S0126 1150 2820 4073 08-83 0 0.40 b '
S0127 1000 3050 4075 10-83 0 0.30 b ,
So0128 1050 3250 4077 1083 0o 0.26° b
S0129 1075 3025 4074 10-83 0 0.51 b 0.20
S0130 1075 3075 7101 0984 0 095 b i
S0131 1075 3100 4078 10-83 0 0.26 b ‘
S0132 1100 3100 7100 09-84 ( 0.67 b |
S0133 1100 3225 4078 10-83 () 0.03 b |
Qs e S AT PP M s R T BT S I B LR S RS A e AR W
S0134 1175 3375 4079 10-83 0 'i
R g g O g PRI A T |
C0250 1255 2030 8395 12-84 36 001 b |
S0137 1350 2720 6177 08-84 0 0.18° b !
$0138 1375 2795 6178 08-84 0 0.12 b l
S0139 1400 2670 3034 10-83 "0 0.23 b ll‘
S0140 1425 2845 3037 10-83 0 0.36 b |
S0141 1450 2770 6179 08-84 0 0.68 b
E£8



gl abey

® | o o

Map Coordinates MRC 1D Depth Pu-238 Thorum®  Tritium Co-60 Cs-137 Ra-:zés Am-241
Location®  South West No. Mo-Yr (inch) (eCi/g) Ci/g) (Ci/mL) (rCi/0) rCi/g) rCi/g) Ci/g)
50142 1500 2695 6181 08-84 0 043 b

50143 1200 3050 3049 1083

. . < RN NG e R S R,
e Pl e e Mtk Tl bt B i S e M S A bl oo e g,s‘ L

|

|

|

S0144 1225 3a3rs 3045 1083 0 003 b 6.33 ‘
gt B Yo T R IR 1 AL e el LA o P R S il s i NI S SN ;
S0145 1250 317rs 6182 08-84 ] 0.02 b ;
|

S0146 1300 3225 6183 08-84 0 0.64 b §
80147 1350 nrs 3047 10-83 0 0.02 b }
S0148 1350 3325 3046 1083 o 0.20 b ‘
$0149 1375 3025 3044 10-83 0 0.15 b i
50150 1400 3025 3048 1083 0 0.06° b ='
C0252 1445 3015 8400 1284 38 0.13 b - 1'
S0152 1475 3050 6184 08-84 0 0.20 b E
- i

$0153 1475 3175 6185 0884 - o 0.20 b ’,
i

$0154 1495 3325 6186 08-84 0 0.03 b ;
S0155 1550 2770 3090 10-83 0 0.54 b f
S0156 1600 2645 3095 10-83 ] 0.27° b l;
Cozs3 1670 2ns 83% 12-84 36 0.1 b l{
$0158 1675 2645 3094 10-83 0 0.73 . b i
S0159 1750 2645 6210 0884 0 0.17 b i
r

$0160 1775 2620 6209 08-84 0 0.17 b 1



91 abed

Thorlum®

Co-60

'

‘>.J> S0173

Map Coordinates MRC ID Depth Pu-_238 Teitium Cs-137 Ra226 Am-241
Location® South West No. Mo-Yr (inch) (pCi/g) (pCi/g) (pCi/mi) {pCi/g) ®Cl/g) (pCI/q) (pCi/g)
S0161 1775 2795 3093 1083 () 1.19 b j
sot62 1775 2845 6206 0884 0 0.62 b 1
S0163 1778 2870 6207 08-84 0 0.34 b ‘
S0164 1505 375 3008 1083 .0 0.25 b
S0165 1750 3300 6211 om 0 0.22° b a
S0166 1750 3350 4000 1083 0 34.50 b ‘
so167 1775 3225 6212 08-84 0 0.81 b |
S0168 1775 3275 3099 1083 (] 1.76 b 1273 1
S0169 1790 3010 8424 1184 ()} 0.05 b ;
S0170 1790 3025 3097 10-83 0 041 b :
{
S0171 1790 3200 3098 1083 () 1.87 b |
S0172 1285 3555 4081 1083 0
O it s 6Pt £, 000 it RN (AN AR ot IR ;
1315 3465 3050 10-83 0 .
B hoss o yans” g T ge .
S0175 1375 3580 9845 06-85 0 NR NR 82 10 08 ‘ LoL
S0176 1375 3590 3051 10-83 0 282 b
S0177 1385 3510 3055 10-83 (] 117 b |

Map locations are given using a “C" to designate core locations and an “S" to designate surface locations.

®A "b" indicates that the total thorium concentration was less than the background level of 2.0 pCi/g, using FIDLER screening. Therefore, radiochemical analysls was not performed.

FIDLER - field Instrument for the detection of low-energy radiation
LDL - The measured concentration was below the lower detection limit, estimated to be 0.5 pCi/g for cobalt-60, cesium-137, and americium-241; and 1 pCI/g for radium-226.
MRC ID - Monsanto Research Corporation identification
pCi/g - picocuries per gram
pCi/mL - picocuries per milliliter

{
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ENVIRONMENTAL RESTORATION PROGRAM

OPERABLE UNIT 9
SITE SCOPING REPORT:
VOLUME 7 - WASTE MANAGEMENT

MOUND PLANT
MIAMISBURG, OHIO -

July 1992

DEPARTMENT OF ENERGY
ALBUQUERQUE FIELD OFFICE

ENVIRONMENTAL RESTORATION PROGRAM

TECHNICAL SUPPORT OFFICE
LOS ALAMOS NATIONAL LABORATORY

DRAFT FINAL
(REVISION 0)
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recycled to the Brush Beryllium Co@aCleveland, Ohio.

gas welding or electron beam welding.

Sources waiashipped from Mound to customers in 55-gallon steeRigums. The drums containing the

source were ini , filled with water. The water leaked from the drulgaon occasion and was later

replaced with para i pwever, the risk of fire from using paraffin resulted Tiggeplacement with discs

made from a plastic mate™@hsuch as formica or melamine. These packing con waere returned

to Mound and reused.

The plutonium-239 neutron source prBdyction operations generated some wastes that —\
historical environmental problems. The rat Mactive work areas and waste streams within thi
. c8pirolled. On one occasion in September 1960,

folpjnstruments and several square feet of contaminatedisoil were removed. A piece of

had apparently been burned with the combustible trasR ) Immediate steps were taken

to corrdst the pRyglem. All trash from the plutonium source production Tgms was thereafter dealt

-

Studies of the biological effects of polonium were initially conducted as partAOf the Dayton Project and
moved to the B Building at Mound in 1949. Research work focused on the chronic and acute effects
of polonium. Research on actinium metabolism and tumor incidence began in 1952 (MCC 1952b).
This program largely involved experiments with }rats, although other small animals were also used
including dogs, cats, rabbits, and mice. By February 1955, the program was halted (MCC 1955d).
By June of 1955, the program was entirely transferred to ANL. The experimental program conducted
at Mound paralleled work performed at the University of Rochester (Fink 1950). The experiments at

the University of Rochester dealt with polonium, radium, and plutonium. Overall, the experiments .

ER Program, Mound Plant RI/FS, OU 9, Site Scoping Report: Vol, 7 - Waste Management Waste Generat Page 18
Revision O Julv 1992 Pace ag



The lithium hydride stability studies involved the use of f{@iRaces capable of high-temperature operation

Kjeldahl nitroghg: total hydrogen, deuterium, and tritium; lithium is

chlaride, oxygen, 3

ranos. carbon, hydroxlde
’ 's: ¢ Rhmehammer 1968y, —— 7~

ium, potassium, and_calcium; and_free.and.isotopic~lith i

2.15.2. Waste g_engratign

Ravels, tritium-contaminated aqueous wastes would Tt

Based on activity eated and disposed of as

discussed in the triti

gection. Gaseous waste containing hydrogen, tritit :‘.7,3,_ deuterium would

be sent to the effluent reriQEal system to recover tritium.

NR(DOE 1986). After Building 34 was
pthe standing water pond at the

1960s, the disposal activity was moved'Q
historic landfill site, knoWn as Area B (DOE 1992g). Any associatel

constructed in the

contamination at these areas

would be dependent on the effectiveness of the isotope separation operation. . o

2.16. DETONATORS AND EXPLOSIVES

In July 1855, plans and proposals were prepared for a detonator facility to be constructed at Mound.
Plans were made to use Building | for explosive manufacturing, and Building B was to be used for inert
manufacturing (Brawley 1955). In August 1956, Mound was directed to begin work on detonator
assemblies required for the weapons program (MCC 1960). Thus began a long-lived program in the
development and production of detonators, igniters, and actuators; in the research; development, and
manufacture of pyrotechnic material and devices; and in the surveillance testing of explosive

components. These programs involved research and development of plastic, adhesive, and ceramic
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materials. Research, production, and testing included devices containing small quantities of energetic

materials. The program began in the E, |, and SW buildings. In E Building, the plastics development
program involved process improvement studies, new material investigations, evaluation of commerciaily

produced plastic, and adhesive chemistry studies. In addition, detonator pilot plant operations and

physical studies of high explosives were carried out.. The detonator program was expanded into the -

'SW Building in 1960. Explosive manufactunng was planned to take place in the l Buuldmg

In 1961, the explosive program undertook the study of explosive purification. This program as

development of a process for bletgdi

chemical and physical properties

’ The adhesive formulatidys were evaluated for elastomer boperties, cure times, pot life, viscosity, and
application characteristics€ichelberger 1961b). A'
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2. SOIL GAS SURVEY
2.1. SOIL GAS SAMPLING AND ANALYSIS PROCEDURE

All soil gas sampling was performed by driving 5-foot sections of drill rod and steel points into the

" “subsurface and drawing soil vapor to a gas collection system mounted on a soil gas collection rig. As

described in Appendix A of the February 1992 work plan, a vacuum pump draws soil vapors through
the sampling apparatus at a flow rate of 100 mi/min. After at least three purge volumes have been

vacuumed, a sample cartridge containing a 3-layer carbon sorption tube is attached and used to collect

the soil gas sample.

During this investigation, most soil gas probes were installed using a truck-mounted hydraulic hammer.
A few locations required manual hammering due to rig access difficulty; however, all sample coliection
activities were consistent and utilized the truck-mounted soil gas collection rig. Soil gas sampling
depths varied according either to planned objectives or to probe penetration refusal which was

frequently caused by shallow bedrock or the presence of buried rock/debris.

The five groundwater samples collected during this study were retrieved using 3/8-inch stainless steel
bailers and nylon cord lowered down the inside of each probe. Each water sample was carefully
poured into laboratory-prepared 40 ml VOA vials for subsequent analysis. Water samples were
collected at sample locations 1065 and 1105 (Main Hill at 5 feet in depth), 2036 (Area 7 at 5 feet),
and 4157 and 4160 (Building 51 at 25 feet).

All sampling equipment was decontaminated between locations using the procedures described in the
work plan. Following the collection of each sample, the probes were pulled from the ground and the

remaining hole backfilled with bentonite pellets.

All soil vapor and groundwater samples were analyzed in an on-site mobile laboratory for VOCs using
U.S. EPA Method 8021. During the first 10-day field work shift the samples were analyzed for the six
compounds described in the PAW. These included Freon 11, 1,2-dichloroethene (cis and trans), TCE,
111TCA, and toluene. Peaks on the gas chromatograph curves showed the presence of additional
solvent-type VOCs. Consequently, the laboratory chemist added standards for Freon 113 and PCE,
which were the most prevalent of the additional VOCs detected. Quality control samples were
collected and analyzed throughout the field effort to monitor VOC interference, check data accuracy,

and instrument calibrations, and evaluate purging efficiencies.
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Prior to each day’s soil gas sampling, field blanks of the entire sampling apparatus were taken and
analyzed to check background contamination in the sampling system and cartridges. Duplicate soil gas
or shallow groundwater samples were collected from each sampling location. Duplicate analyses were

performed on at least 10% of the samples collected. For trip blanks, an unused sample cartridge was

transported into the field with the sampling equipment. The trip blank cartridge was handled in the

" same manner as a Vsavrfnplféi,r but a “sariripl'é»\fn;és:‘ not collected through this cartridge. The trip blank was

returned to the lab with the other samples and analyzed. For ambient blanks, a randomly selected

sampling cartridge was analyzed at the first daily location to detail interferences from cartridges or the

analytical system.
Table Il.1 summarizes the sampie identification plan along with a description of quality control samples.
2.2. SAMPLE LOCATIONS AND DEPTHS

Table 1l.2 summarizes the sampling effort performed during this investigation, including a descripfion
of the collection dates, locations, depths, QA/QC identifications, and miscellaneous comments. The
samples identified in Table 1l.2 were analyzed by the mobile laboratory. The variability of the
identifications presented in the table is due to the discretion of the laboratory chemist, who for quality
control purposes, would analyze some or all of the investigative, duplicate, or quality control samples
coliected at each location. Factors such as sampie volume and sample dilution dictated whether the
investigative or duplicate sample was analyzed. For ease of presentation, the base map included as
Plate A is divided into six individual base maps within the text. These six base maps consist of Main
Hill West, Main Hill East, Area J, Building 51 and Area 7, Main Parking Lot, and southwest of Main Hill.

Sample locations within each of these areas are illustrated on Figures 2.1 through 2.6, respectively.

The discretionary sample locations and target depths were selected following completion of the
sampling effort described in the PAW. Preliminary analytical results were distributed to personnel from
U.S. EPA, OEPA, DOE, EG&G, and WESTON for review. Discussions were then heid to select the
additional 45 discretionary sample locations. Rationale for selection included the characterization of
undefined areas, the better definition of nearby detected vapors, and the vertical profiling of

contaminated areas.

Some deviations from the original work plan occurred during the field effot. The most common
deviation was sampling depth, which was controlied by soil gas probe refusal depth. Table 1.3

summarizes these deviations.
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Table 1.1 SAMPLE IDENTIFICATION PLAN

' INVESTIGATIVE SAMPLES:
o §.___ ___ sampleMatrix .. . |_.._  .identification-Scheme--—- - - -

Soil Vapor ' MND-01-WXXX-YZZZ

QUALITY CONTROL SAMPLES:
Type Identification Scheme
Dupiicate MND-01-WXXX-1ZZZ
Trip Blank MND-01-WXXX-222Z22Z
Ambient Blank (at 1st daily location) MND-01-WXXX-32Z2Z
Field Blank (at lab each day) MND-01-WXXX-52ZZ

Explanations:

®
01

w

Mound Plant

Reconnaissance Sample

General sampie location, where

Main Hill

Area 7 and Main Parking Lot
Area J

Building 51 Area
Southwest of Main Hill

nwun

1
2
3
4
5

= Specific sample location
= Quality control sample type
= Sample depth

N < X

ER Program Main & SM/PP Hilis Reconnaissance Samping Report
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Table 1.2, SUMMARY OF DATA IDENTIFCATIONS, LOCATIONS, AND DEFTHS

SAMPLE DaTE LOCATION SAMPLE DEPTH
(FEET)
5

%

5

MND-01~1076~0005
MND=01-1077-0005
ANt PO B00 5

MND=01=1078~0005
S | x0-o1-10s0-ocs
MND~01-1080-2000

AN \
! s 78y 3 )
°. g6y £
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gz abed

MND-01~-1080-000§

TABLE {1.4. SUMMARY OF POSITIVE DETECTIONS ~MAIN HILL

[ I VI

s MND-01-1077-0008

MND-01-1079-0005

MND-01~ 1086- 0005

AUG S
12AUG 92
13 AUG 92

13AUG 92

47

Appb)

SAMPLEID s%nzr;tée FREON 11 FREON 113 | TRAN—12DCE | CIS~12DCE 111TCA PGE TCE TOLUENE
MND~01- 1002~ 1003 28 JUL 92 -—— - == [ B g == 0
MND-01-1003-0005 28 JUL 92 - - _— - ——— ——— _— ge
MND~-01~1005-0005 28 JuUL 92 -— - - —— —— ——— —_— 21+
MND-01-1007-0005 20 JUL 82 - ——— - I —— ——— 2 | ——
MND -0t - 1008-0005 29 JuUL 82 _—— ——— - ——— ——— — —— 5
MND~01~ 1008~ 1005 29JuL 92 - - —— —_— — ——— ——— J 3
MND-01-1009-0005 20 JUL 92 - - _—— ——— — — ' 19
MND-01-1010-0005 29 Jut. 92 ——— - — —— — - - 13
MND~01-1014-0005 20 JUL 92 - —— ——— _— - ——— _—— 8
MND-01-1016~0003 30JUL92 - —— - ——— —— ——— 2 Y
MND-01-1048-0005 4 AUG 92 - - —— ——— 2 _— 1e8 | 34
MND -01~-1047-0005 4 AUG 92 ——— - —~— - 7 -—— 4 |l ---
MND-01-1048~0005 4 AUG 92 - ——— - -——— 6 - 4 i -
MND-01-1050-0003 4 AUG 92 - — —_— —— — —_—— 8 | —
MND -0t~ 1050~ 1003 4AVG 82 —— - - ——— —— - 7 ! 27+
MND-01-1051~0003 4 AUG 92 —-——— —— _—— ——— — —— 8 il se
MND--01-1052-0003 4 AUG 92 —— ——— —— ——— —— ——— —— 13*
MND-01~1053-0002 5 AUG 92 2 - ——— ——— —— —— ——— 447
MND-01- 1054-0005 5AUG 92 4 - - —— 7 ~— 226+ | 11
MND-01-1055-1006 5 AUG 92 S— —_— - _— ——— — ar | s
MND-~01 ~ 1057—0008 5 AUG 92 _—— ——— —— —_— -—— —— ~== P
MND-01-1062-0003 5 AUG 92 _— ——— —— - 13 _—— 8 | I——
MND -01-1084-0005 11 AUG 92 - -—— —-——— —— —— —— —— 18
MND-01-1066-0005 11 AUG 92 - —_—— - ——— 6 —— _— 298
MND-01-1087~0005 11 AUG 82 - ——— - -—— - —— 11 ! 133
MND-01- 1069~ 1005 12 AUG 92 - - —-——— —— — ———— _—— 37
MND-01-1070-0005 12 AUG 82 —— - —— ——— ——— —_— ——— 5
MND~01 - 1070~ 1008 12 AUG 92 — - ——— —— ——— —— -—— 5
MND~-01~1072-0005 12 AUG 92 ——— -——— ——— —_— _— e ——— 106
MND-01-1074-0005 12 AUG 92 - 799 -— -—— —-——— 1191 bl 5
MND~-01~1074-1006 12 AUG 92 ;

MND -01-1093-0005 15 AUG 92 - *%131000 247 40800 ——— e **34780 53+
MND-01 - 10940005 14 AUG 82 ———— 83 13 485 —_——— - 976 -——
MND-01~1097-0002 14 AUG 92 — ——_—— 8 P
MND-01 ~1099-0005 15 AUG 92 --—- SOIL GASDATA — p 6
MND-01-1101-0005 16 AUG 92 - - - 8
MND-01-1102-0005 16 AUG 92 —— ( ) —— _— 13
MND-01—11068-0003 16 AUG 92 R ABSOLUTE — Py -
MND-01-1108-0005 16 AUG 92 - —— p ———
MND~01-1109-0005 16 AUG 82 —— —- 8 13
MND-01-1110-0005 16 AUG 92 - e ——— ——— 255
ER Program, Main & SM/PP Hills Reconnalssancs Sampling Report
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6¢ abed

NOr LYY e

TABLE 11.4. SUMMA POSITIVE DETECTIONS ~MAIN HiLL
(ppb)
SAMPLEID SAMPLE FREON 11 FREON 113 TRAN-12DCE | C1S-12DCE 111TCA PCE TCE TOLUENE
DATE )
MND-01-1113-0005 17 AUG 92 —-——- -—- —_- - -— —_— 111 -
MND-01-1114-0005 17 AUG 92 - 9 —_— -——— 315 10 357 5*
MND-01-1114-1005 17 AUG 92 - _— _— _— 259 o 283 3
MND-01-1115-0005 17 AUG 02 -— —— _—— —_— 56 _— 13 —-
MND-01-1117-0005 18 AUG 92 —_—— —_—— _— _— —— 12 8 ———
MND-01-1117-1005 18 AUG 92 —_— —_—— —_—— _— _—— 15 9 _——
MND-01-1118-0005 18 AUG 92 - - _ —_— —_——— 3 ——— N,
MND-01-1119-0005 18 AUG 92 - — _— _— _— _— _— 213
MND-0t-1122-0005 18 AUG 92 801 13 - B —-—— [ —— —_—-
ND-01-1123-0005 18 AUG 92 — - - -— ——— [P —_——— [ L)
D-01-1124-0005 18 AUG 92 -— _— _— _— —— — — 8884+
01-1127-0005 18 AUG 82 -_— - S _— _— 4 _— 27+
1-1129-0005 18 AUG 92 —-_——— 10 ——— ——— 37 12 4 ! 11*
1-1190-0005 P4 SEP 92 240 477 ——— e ——— -_ _—— 3
1-1190-1005 R4 SEP 92 287 707 - - - - ——— 3
-1192-0005 R4 SEP 92 - —— —- ——— - —_——— - [
~1193-0005 4 SEP 92 - - - - -— - - 16*
1-1196-0005 5 SEP 982 -——— -——- ——— ——- -—— —-——— 4 64
-1197-0002 5 SEP 92 - _— — - _— _— 23 5
-1198-00086 5 SEP 92 - 24 13 518 k) — 474 5
MND g1 — 1189- 0002 5 SEP 92 - 10218 —_— 120 -— -_— a7 _—
01-1201-0007 5 SEP 92 - 4716 13 811 - ——— 130 48
D-01-1201—-1007 5 SEP 92 -—— 5895 —— 612 -——- -—— 117 43
MND-01 ~1202-0002 S SEP 92 - 6419 66 2499 9 —-——- 1921 3
MND-01-1202-1002 5 SEP 92 -—— 9301 41 1706 —-——— —-—— 1737 -
MND-01-1203-0002 5 SEP 92 ——= 1475 -—- 334 - S 45 192
MND-01 - 1204-0005 5 SEP 92 —— 453 _— _— _— _— " 5
MND-01— 1205~ 0005 5SEP 92 -— - - - - - - 21
MND-01-1206-0005 6 SEP 92 - - - - -_——- [ _—— 23142
MND-01-1207-0005 6 SEP 92 - — —_— - _— _— _— 80
MND-01-1227-0005 8 SEP 92 - 10 ——— —_—— -_— - ——— 4768
MND-01 - 122680005 8 SEP 92 - _— _— - _— _— - 1
MND -01 - 12300005 8 SEP 92 - S _— _— - _— _— 13
MND-01-1230-1005 8 SEP 92 - - —_——— _— —_—— - _— 5
MND-01-1231-0005 8 SEP 92 —- 48 —_——- ——— ——- 34 21 5
MND-01-1232-0005 8 SEP 92 —-——— 4 —— - ——— 13 8 24
MND-01-1233-0002 9 SEP 02 - 29 _— _— —_— _— _——— 72
MND-01-1233-1002 9 SEP 92 -~ 29 _—— —_— ——— _—— —— 84

Notes:

Only sample locations having positive detections are shown.
*: Associated trip, anbient, equipment or field blank contained specified compound.
B: Indicates blank sample.
w: Indicates water sarple.
**:Freon 113 & TCE Off-Scale
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SCREENING POTENTIAL RELEASE SITES BASED ON SOIL GAS
‘ READINGS

Soil gas readings can be utilized in the PRS screening process to identify potential release sites that may present a potential

soil contamination problem for volatile organics. The soil gas survey that was conducted at Mound as partof the __ e
" “Reconnaissance Sampling Report—Soil Gas Survey and Geophysical Investigations, Mound Plant Main Hill and SM/PP

Hill” investigated 8 volatile compounds. The concentrations of these compounds in the in the vapor phase within the pore

spaces of the soil can be correlated to the actual soil contaminant congentrations by utilizing a method developed by ICF

Kaiser Engineers. This technique has been used with US EPA Region IX approval at a large Superfund site contaminated

with many of the same chemicals found at relatively low levels in soils at the Mound Plant.

The soil concentration can be estimated from the soil gas values by the following equation:
Ct=(Cg/Pb)*[[ Pb * Kd / H] + [pw/ H] + [pt -pw]]
where |

Cg concentration of volatile chemical concentrations as soil vapor in ng/ml
Pb Bulk density of the soil in g/ml

Kd soil/water partition coefficient in mi/g

H Dimensionless Henry's Law Constant

pw water filled porosity

Pt total porosity

Ct target soil concentration in ng/g or ug/kg (ppb)

‘ The technique that Mound Plant will use for screening a PRS, is to compare the soil gas values obtained at a PRS with soil
gas concentrations that are known to be below any regulatory or health based level of concern. The risk based guideline
values for the Mound Plant (DOE, December 1995) soils are based upon 107 risk levels or a hazard index of 1. These
values correspond to direct soil exposure to persons who’s activities place them at the highest risk, in particular inhalation
and ingestion by aMound Plant construction worker.

Another potential exposure path must be considered, however. The potential for some of the organic contaminants to leach
into ground water must be considered in developing protective soil screening levels. A “Mound Plant Soil Screening Level”
paper explains the calculation of soil screening levels. For all of the chemicals that the soil gas survey identified, the
calculated soil screening level soil concentrations are below the standard guideline values, therefore they are more
conservative and are appropriate to be used as the basis for the soil gas calculations.

By re-arranging the equation, and using either the soil guideline values or the soil screening levels as the target soil
concentration, a soil gas concentration can be calculated; this calculated soil gas concentration can be compared to the
actual observed soil gas values:

Cg = (Pb*Ct)/[[Pb*Kd/H] + [pw/H] + [pt-pw]]
The values of the soil specific and chemical parameters for this equation are summarized as follows:

Pb 1.6 Bulk density of the soil in g/ml

pw 0.15  water filled porosity

pt 0.43 total porosity

foc 0.02  fraction organic material in soil (used in developing the SSL values)
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2.52E-01 22.08
4.35E-01] 2.24 0.07
7.63E-01] 2.2 . . 3.01 . . : 470, B
e e L j229e-01). - - — — - —— — — 070}~ — —— -~ 141 EHO2 [N o} -~
1.85E-01] 2.78 0.31 3 500!
NA NA
_ NA NA
Tetrachiorosthens (PCE) 7.08e-01] 2.78 0.09

na not available

IF THE SOIL GAS READING IS BELOW THE VALUES IN THE CALCULATED SOIL GAS READING
COLUMN (SHADED), THEN THERE IS NO THREAT TO GROUNDWATER FROM THIS PRS.

The soil screening level values are calculated using the Soil Screening Methodology. The Potential Release Site is assumed
to be more than 100 meters from a potential drinking water source with an aquifer thickness of 15 meters and a source size
of 10 meters. The hydraulic gradient is assumed to be 0.01 which is conservative for most of the Mound Plant PRSs. In
special instances where the PRS lies less than 100 meters from a potential drinking water source, or the hydraulic gradient
is much less than 0.01, new SSL values and new acceptable soil gas values will be calculated for that particular PRS.
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