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onS- 9910/5000
Babcock & Wilcox of Ohio, Inc.
1 Mound Road
P.0. Box 3030

Miamisburg, Ohio 45343-3030
(937) 8654020

ESC-169/99
- - - S . - October 7, 1999. - .

99-TC/10-07

Mr. Richard B. Provencher, Director
Miamisburg Environmental Management Project
U.S. Department of Energy

P.O. Box 66

Miamisburg, OH 45343-0066

ATTENTION: Dewain Eckman

SUBJECT: Contract No. DE-AC24-970H20044
PRS 276: DELIVERY OF POTENTIAL RELEASE SITE DATA
PACKAGE FOR REGULATOR REVIEW

REFERENCE: Statement of Work Requirement C 7.1e -- Regulator Reports .
Dear Mr. Provencher:

The attached Potential Release Site (PRS) 276 package has been authorized for release to
the USEPA, OEPA, and ODH by Art Kieinrath of MEMP. On May 15, 1996 the Core Team
recommended Further Assessment for this PRS. Subsequently, the cost of further assessment
versus the cost of removing the potentially contaminated soils was evaluated. Cost estimates
indicate the cost of removal is not significantly greater than the cost of further assessment at
PRS 276. Therefore, the Core Team now recommends that a Removal Action be
accomplished. This determination has been annotated in the PRS document and the signed
Removal Action recommendation inserted. Attached is a copy of the newspaper advertisement
announcing the availability of the Potential Release Site package at the Public Reading Room.
The document will enter public review on October 13, 1999. BWO will distribute copies of the
Public Review Draft package to the Public Reading Room before this date.



Page 2 PRS 276: DELIVERY OF POTENTIAL RELEASE SITE DATA PACKAGE
FOR REGULATOR REVIEW

Please advise if additional copies are required for distribution within DOE. If you require
further information, please contact Dave Rakel at extension 4203. o

Sincerely,

Linda R. Bauer, Ph.D.
Manager, Environmental Safeguards & Compliance

LRB/nmg
Enclosures as stated

cc. Tim Fischer, USEPA, (1) w/attachments
Dave Meredith, TechLaw, (1) w/attachments
Brian Nickel, OEPA, (2) w/attachments
Ruth Vandegrift, ODH, (1) w/attachments
Art Kleinrath, MEMP, (1) w/attachments
John Price, BWO, (2) w/attachments
Dann Bird, MMCIC, (1) w/attachments
Public Reading Room, (5), w/attachments
DCC



MOUND PLANT
POTENTIAL RELEASE
Environmental SITE PACKAGE

P " Notice of Public Review Period

The Potential Release Site (PRS) 276 Data Package is available for public review

in the CERCLA Public Reading Room, 305 E. Central Ave., Miamisburg, Ohio.
Public comment on this document will be accepted October 13, 1999 through;
November 13, 1999. !

Questions can be referred to Paul Lucas at (937) 865-4578.
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PRS 276 i

'WORKING DRAFT

DRAFT Binned FA, 05/15/96 March 28, 1996

DRAFT PROPOSED FINAL Assessment versus removal "cost comparison" accomplished. Core Te m July 29, 1999
recommends a Response Action as more cost effective.

Public Review: October 13, 1999 - November 13, 1999

PUBLIC REVIEW DRAFT | October 7, 1999

FINAL
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PRS 276
PRS HISTORY:

PRS 276 is a soils location approximately 300 feet northeast of Building 21 and is also known as
Area 22. -Area 22 is located on the south part of the SM/PP Hill and has the approximate
dimensions of 75 ft by 150 ft. This area consists of many piles of soil excavated from other areas
at Mound Plant, including Area 20 (PRS 153). It is also called the "orphan soils" area because it

was created when construction projects did not have funding for disposal of unexpected

“contaminated soil. The soil was placed at Area 22 while waiting for funding. Area 22 was not
part of the original compilation of radioactively contaminated areas but was identified by the
initial gamma surveys conducted when the Site Survey Project began’ 2,

CONTAMINATION:

I. 1988 Radiological Site Survey:2

A) 1988 Radiological Site Survey investigated nine locations in and around Area 22 for both
surface and subsurface radiological contamination.

1. Four surface locations within Area 22 exhibited positive detections of cobalt-60,
cesium-137, radium-226, and tritium.

2. Surface and two subsurface locations just south and west of Area 22 exhibited
positve detections of thorium and tritium.

' B) Results of the 1988 Radiological Site Survey Investigation for which Contaminant

Concentrations can be compared to Guideline Criteria:

Guideline Criteria

Contaminant Maximum Concentration
Detected Listed or Calculated
Cobalt-60 (Co-60) 143 pCi/g 0.1 pCi/g
Cesium-137 (Cs-137) 7 pCi/g 0.46 pCi/g
Radium-226 (Ra-226) 0.7 pCi/g 2 pCi/g (background)
Americium-241 (Am-241) Not detected 4.95 pCi/g
Plutonium-238 (Pu-238) 8.33 pCi/g 25 pCi/g
Thorium-232 (Th-232) 7.73 pCi/g 5 pCi/g
Tritium 990 pCi/l (soil distillate) 20,000 pCi/1

C) Other results:

Neither bismuth-207 nor bismuth-210m were analyzed for even though they may be
expected in association with cobalt-60 due to the manner in which these materials were
processed. Similarly, since cesium-137 was identified, it is possible that strontium-90
may also be present. Strontium-90 was not included in the analysis conducted.
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II. 1994 screening investigation at Area 22:’

A) Seventy-two soil samples in Area 22 were analyzed at the Mound Soil Screening Facility
for plutonium (Pu-238) and thorium (Th-232). Soil screening detected Pu-238 above the
Mound Plant ALARA goal of 25 pCi/g in 21 samples. Thorium-232 was detected in one

----  sample. - - Ce- = - e - I

B) Results of the 1994 screening investigation at Area 22:°

Contaminant Maximum Concentration |  Guideline Criteria | ___
T T T T T T Detected Listed or Calculated
Plutonium-238 (Pu-238) 81 pCi/g 25 pCi/g
Thorium-232 (Th-232) 3.1 pCi/g 5 pCi/g

C) Field Instruments for the Detection of Low Energy Radiation (FIDLER) surveys within
Area 22 determined 5 locations where radionuclides other than Pu-238 and Th-232 are
suspected.

READING ROOM REFERENCES:

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

2) OU9Y, Site Scoping Report: Volume 3 - Radiological Site Survey, June 1993. (pages 13-24)

3) OUS, Operational Area Phase I Investigation Area 22 Field Report, Volume I, September
1994. (pages 25-43)

PREPARED BY:

James N. Rigano, Member of EG&G Technical Staff
Alexander Bray, Member of EG&G Technical Staff

Page 4



PRS 276
(SUPPLEMENTAL DATA)

_LﬂS_TDLX:

In March 1996, thie Soil Gas Confirmation Investigation * was performed to further assess
PRS 276. Six core samples were taken to a depth of three feet, and analyzed for volatiles,
semivolatiles, PCBs, pesticides, metals, explosives, and radionuclides. The results showed
that all concentrations of volatiles, semivolatiles, PCBs, pesticides, metals, exploswes and_

“radionuclides in the soils were below their respective ALARA, regulatory or 10 Risk Based
Guideline Criteria.* > ®

Note that Co-60 and Cs-137 were both included in the analyses. However, Sr-90 was not.
REFERENCES:

4) Further AssesSment, Soil Gas Confirmation Sampling, May 1996. (pages 44-53)

5) Risk Based Soil Guidelines, Final, Rev. 3, December 1995.

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

PREPARED BY:

Dean A. Buckner, Member of EG&G Technical Staff
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MOUND PLANT
PRS 276
Contaminated Soil

RECOMMENDATION:

PRS 276 is a soils location approximately 300 feet northeast of Building 21 (since
demolished) and is also known as Area 22. PRS 276 is located on the south part of the
___ _ SM/PP Hill and has the approximate.dimensions of 75_ft by 150 ft. This area consists.of-many-- —- -~ - —-
piles of soil excavated from other areas at Mound Plant, including Area 20 (PRS 153). Itis
also called the "orphan soils" area because it was created when construction projects did not
have funding for disposal of unexpected contaminated soil. The soil was placed at PRS 276
while waiting for funding. PRS 276 was not part of the original compilation of radioactively
contaminated areas but was identified by the initial gamma surveys conducted when the Site
Survey Project began.

The Core Team originally recommended Further Assessment for PRS 276. Subsequently, the
cost of further investigation versus the cost of removing the potentially contaminated soils
was evaluated. Cost estimates indicate that the cost of removal is not significantly greater
than the cost of further assessment at PRS 276. Additionally Further Assessment findings
may indicate the need for a Response (removal) Action, resulting in costs associated with both
Further Assessment and Response Action. Therefore, the Core Team recommends a
RESPONSE ACTION as a more cost-effective course of action for PRS 276.

CONCURRENCE:

DOE/MEMP: % ZZ, A& e @W% %y/ff/

Arthur W. Kleinrath, Remedial Project Manager ’(date)/

USEPA: \7;/”%% O/J’mé 7/ 28/‘?‘7

Timothy J. Fisc,ller/Remedial Project Manager (date)

OEPA: Oee £ N 7/24/24
Brian K. Nickel, Project Manager (date)

SUMMARY OF COMMENTS AND RESPONSES:

Comment period from to

|:] No comments were received during the comment period.

|:| Comment responses can be found on page of this package.

Page R



REFERENCE MATERIAL
PRS 276
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Table A.1.

Comprehensive Tabulation of Potential Release Sites !
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/ / /1 (TableX11.2 In Rel. 6 m/
278 Area 22, Orphan Soil from Inactive Polonium-210, Radlum-226, Cobal(-GO 14, 15, 16 Table B.1 €
other Areas Plutonium-238, Cesium-237 (Table X.1 in Rel. 6) .
Area J Alillslde Djsposal Are "Histogdal
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)/0’ In rvice’ / Plut um-238/“4n runy/
: /!
/ H-9 Historlg: Liquid chémical wasfes
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'Analyte List Codes
bSGS, Soil Gas Survey
°RSS, Radiological Site Survey




1 - Soil Gas Survey - Freon 11, Freon 113, Trans-1,2-Dichloroethylene, Cis-1,2-Dichioroethyiene, 1,1,1-Trichloroethane, Perchloroethylene, Trichioroethylene, Toluene 1

2 - Gamma Spectroscopy - Thorium-228, -230, Cobalt-60, Cesium-137, Radium-224, -226, -228, Americium-241, Actinium-227, Bismuth-207, Bismuth-210m, Potassium- 40t
3 - Target Analyte List | ‘
4 - Target Compound List (VOC) ‘

5 - Target Compound List (SVOC) . : :
6 - Target Compound List (Pesticides/Polychlorinated Biphenyl) | :

7 - Dioxins/Furans !

8 - Extractable Petroleum Hydrocarbons (EPH)/Total Petroleum Hydrocarbons (TPH) '

9 - Lithium
10 - Nitrate/Nitrite .
11 - Chloride

12 - Explosives I
13 - Plutonium-238 '
14 - Plutonium-238, Thorium-232 1
15 - Cobalt-60, Cesium-137, Radium-226, Americium-241 | _
16 - Tritium | .

Reference List

DOE 1986 “Phase I: Installation Assessment Mound [DRAFT].”

DOE 1992a “Remedial Investigation/Feasibility Study, Operable Unit 9, Site-Wide Work Plan (Final).” )
DOE 1992¢ “Mound Plant Underground Storage Tank Program Plan & Regulatory Status Review (Final).” ;
DOE 1993a "Site Scoping Report: Vol. 7 - Waste Management (FINAL).” ’
EPA 1988a “Preliminary Review/Visual Site Inspection for RCRA Facility Assessment of Mound Plant”

DOE 1993d “Operable Unit 9, Site Scping Report: Vol. 3 - Radiological Site Survey (FINAL).” |
DOE 1993c “Operable Unit 3, Misc. Sites Limited Field Investigation Report.” |
DOE 1992d “Reconnaissance Sampling Report Decontamination & Decommissioning Areas, OU8, (FINAL}.” ) - :
Fentiman 1990 “Characterization of Mound’s Hazardous, Radioactive and Mixed Wastes.” d
10. DOE 1992f “Operable Unit 9, Site Scpoing Report: Vol. 9 - Spills and Response Actions (FINAL).*

11. Styron and Meyer 1981 "Potable Water Standards Project: Final Report.”

12. DOE 1993b “Reconnaissance Sampling Report - Soil Gas Survey & Geophysical Investigations, Mound Plant Main Hill and SM/PP Hili (FINAL).”

13. DOE 1993d *“Operable Unit 9, Site Scoping Report: Vol. 3 - Radiological Site Survey {FINAL).”

14. DOE 1991b “Main Hill Seeps, Operable Unit 2, On-Scene Coordinator Report for CERCLA Section 104 Remedial Action, West Powerhouse PCB Site.”
15. Halford 1990 “Results of South Pond Sampling.” ‘
16. DOE 1993e “Operable Unit 4, Special Canal Sampling Report, Miami Erie Canal.” :

17. DOE 1990 “Preliminary Results of Reconnaissance Magnetic Survey of Mound Plant Areas 2, 6, 7, and C.” |

18. DOE 1992a “Remedial Investigation/Feasibility Study, Operable Unit 9, Site-Wide Work Plan (FINAL).” !

19. Rogers 1975 “Mound Laboratory Environmental Plutonium Study, 1974.7 !

20. DOE 1992h “Ground Water and Seep Water Quality Data Report Through First Quarter, FY92.”

21. Dames and Moore 1876a, b “Potable Water Standards Project Mound Laboratory” and “Evaluation of the Buried Valley Aquifer Adjacent to Mound Laboratory

22. DOE 19921 “Closure Report, Building 34 - Aviation Fuel Storage Tank.” : '
23. DOE 1992 “Closure Report, Buiiding 51 - Waste Storage Tank.” | i
24, DOE 1994 “Operable Unit 1, Remedial Investigation Report.” : :

25. EG&G 1994 “Active Underground Storage Tank Plan.” . .
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6.1.1.10. Area 22, Orphan Soil from Other Areas

Area 22 is just east of Building 53, in the southern portion of Mound (Figure 6.1). It consists of many
piles of excavated soil. Soil contaminated with polonium-210 from a waste line break west of the HH
i Building and from other sites was deposited there in 1985 (DOE 1991c). A 75-ft by 150-ft area has

ER Program, Mound Piant RIfFS, OU 9, Site Scoping Report: Vol. 7 - Waste Mant

Revision O July 1992
MOUNDS/MOSSFOT2.WPS 7730192 Page 11



been roped off. The 1982 to 1985 Radiological Site Survey (DOE 1991¢) found soils contaminated
with low levels of plutonium-238 (1.67 pCi/g), cesium-137 (7.0 pCi/g), and radium-226 (0.7 pCi/g),
and an elevated concentration of cobalt-60 {143 pCi/g).

ER Program, Mound Piant RI/FS, OU 8, Site Scoping Report: Vol. 7 - Waste Managemu

Revision 1 December 1992
MOUNDS/MISSFOT2.WPS 12/23/82
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10. GENERAL USE AREAS

1 Area 22 is located on the south part of the SM/PP Hill adjacent to Building 53 (Plate 1). This area
l consists of many piles of éoil excavated from other areas at Mound Plant, including Area 20
(subsection 3.9). Itis also called the "orphan soils™ area because it was created when construction
projects did not have funding for disposal of unexpected contaminated soil, which was then staged
at Area 22 while waiting for funding. Area 22 was not part of the original compilation of radioactively
contaminated areas when the Site Survey Project began, but was identified by the initial gamma
surveys (Stought et al. 1988).

The Area 22 sampling results are given in Table X.1 and the sampling locations are shown on Plate 1.
Only surface locations were sampled. Cobait-60 was detected in two of the safnples, at levels of 143
and 54 pCi/g. The same samples showed radium;226 present in concentrations of 0.4 and 0.7 pCi/g, -
respectively. The sample from location S0787 also contained 7.0 pCi/g of cesium-137. The remaining
two samples contained relatively low levels of plutonium-238, with a maximum level of 1.67 pCi/g,
but these samples were not analyzed by gamma spectroscopy. No results were indicated for bismuth-
207 or bismuth-210m, which may be expected to occur with cobalt-60 from speculation of process
(see subsection 3.3.6 for discussion). Since cesium-137 wa’s identified, it is possible that strontium-90

- may also be present, but was not inciuded in the analyses conducted by the Site Survey Project.

ER Program, Mound Plant OU 8, Site Scoping Report, Vol. 3—Red Site Survey

Revision 2 March 1993
MOUNDS\MBSSD12.W10 03/30/93 Page 14
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——P=| The experimental processing of reactor wastes from the Hanford and Oak Ridge nuclear reactors was
| a relatively unknown project conducted at Mound Plant in the early 1950s. Until the research for this
report, the source of cesium-137 contamination at Mound Plant was highly speculative. Although no
proof exists, the wastes generated in experimental processes probably serve as the principal source
of the contaminant. An associated fission product of strohtium_-90 probably accompanied the cesium-
137, but has not heretofore been an analyte of concern at Mound Plant. No data on the latter have
been found. During or subsequent to the Site Survey Project {Stought et al. 1988), four principal areas

of cesium-137 contaminatipn have been described:

- j ine break bétween thg/ WD and the H
i 7, bismuth-Z10m, and bismuth-207
- : istorj sed for stofage of high-fisk wastes érom the

- Area 22, with cesium-137 concentrations up to 7 pCi/g (believed to be contaminated soil
excavated soil from Area 20);

Hof spot 017%on the wést side of gfie Main Hill; 7&
ot Spot 7 on south endfof the SM/PP Hill.

Resulte of analysis by gamma spectroscopy of samples from 292 locations were reported for cesium-

137 The distribution of the sampling locations is shown in Figure 11.3. The highest value reported
{270 pCi/g) was at a hot spot {(0647) on the south part of the SM/PP Hill. Subsequent sampling
indicated that values as high as 4 nCi/g were present. No apparent explanations exist for either of the
hot spots. Hot spbt 0647 was cleaned up to less than 2 pCi/g soon after it was discovered. No

records have been found for the area at location 0175. Subsequent samples taken in Area 20 also

indicated much higher values than those reported by the Site Survey Project, but were discovered

. during a construction excavation.

ER Program, Mound Plant OU 9, Site Scoping Report, Vol. 3—Rad Site Survey

Revision 2 March 1983
MOUNDO/MSSSD12.W11 /30103
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Table Xi.1. (page 2 of 2)

*The total thorium concentration was fess than the background level of 2 pCl/g, using FIDLER screening; therefore, radiochemical analysis was not porfotmod

®Most of the resuits for this redionuclide for this ares are reported as NR. See the area-specific tabulated results.
°Area 16 emite 1 Ci per year of radon, Indicating the presance of radlum-226.
9Sampling of Ares 19 was veritication sa Bllng conducted after remedial action.

'SW u Ing soils were sampled in 1977 (Dames and Moore 1977).

'Current remedial action guldelines ars subject to change, ponding additional pathways analysis and risk assessment.
9Current DAD cleanup level is 100 pCi/g (DOE 1983); 25 pCi/g, If feasible {as low as reasonably achisvable {ALARAI).
hremediat action guidsline (CFR 1980)

maedilal action guideline (DOE 1983)
alue for Area 7 does not include value at Building 66
kyvalue indicated is thorium-230 isotope
alue (s mean during verification sampling after cleanup
Thighsst residual level efter verification cleanup
- Dashes Indicate that no data are available for the given area and glven radionuclide.
FIDLER - fisl instrument for the detection of low-energy radiatio:

Plutonium-238 Thorlum Tritium Cobalt-60 Cesium-137 Radium-226 Americlum-241 Actinlum-227 Blsmuth-207 Blsmuth-210m
Site ipCig} ipclig) {pCl/mL) isCilg) ieClig) 1eClig} 1eCifg) ; ieCig) iecig} {eclig)
Possihia Elavated 897 32.69 LDL LDL LD
~Thodum. ’ j
t
~Drainege-Ditoh 53500 o : -
—Rallrosd Siding- 573 101 !
~Overflow-Pond 268
—6W-Building2-Golls —3:83x10% -
~Buliding-48-Millsido- 32,000 :
tor /000 3
-Gobalt-60-Hot-Gpote- NR NA— - 82 10- tbt :
—Plutoniu 238-Hot -831.0. Z2 :
-Spote- |
Remadial Action 100/25° & surface” 6,200/ NE : 6 surfece® 20 NE NE NE
Guidelines' 16 subsurface o 16 subsurfece

LOL - The measured concentration was below the lower detoctlon limit, estimated to be 0.6 pCilq for cobalt-60, cesium-137, and americlum-241; and 1 pCl/g for radium-226 end actinlum-227. .

NE - Not established

NR - No result

pCl/g - picocuries per gram
pCl/mL - picocuries per miliiliter
Cl - curle

|
|
1



APPENDIX E
ANALYTICAL DATA

This appendix provides a tabulated set of the Site Survey Project analytical data because the project
report (Stought et al. 1988) provided only data summaries. The data are presented in basically the
same format as they were received from Mound Plant. Because the original report stated that all
samples were radiochemically analyzed for plutonium-238 and FIDLER screened for thorium (at a

minimum), when these data were absent it is assumed that the results were not recorded, so an "NR"

" forno result is entered in the tabulated results. Addmonally, because only selected>samples collected

were analyzed for tritium, or by gamma spectroscopy for radionuclides such as cobalt-60, cesium-137,
radium-226, and americium-241, when these data were absent, it is assumed that the analyses were
not performed, so the table entries were left blank.

The data preseated in Appendix E give the samplé locations in terms of south and west coordinates
because this is the system used by Mound Plant. Since the data are reported here in exactly the
format received, these coordinates are reported as such. Since the Mound Plant ER Program currently
uses the Ohio State Plane coordinate system, which includes north {y) and east coprdinates (x}, as in
Plate 1, a conversion system is required. Therefore, to correlate the data in Appendix E with the Plate
1 locations and future ER Program documents, conversion tables are given in Appendix F that list the
coordinates for the sampling locations given in Plate 1 (sur?éce and core) in both the south/west and
north/east systems.
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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. MoYr  (inch) (Ci/g)  (pGifg) (pCi/mL)  (pCi/g) (BCi/g) (pCi/g) (PCi/g)
|
—6o78+ 3360e———BPE e 7236 09-84 o 0:50 —b —+Bt———+Bt 13 Bt
-50782——— 3376 3480——F233—— 0084 8 +:46: —— \
5028334003580, 7202 09-84 o 0.8 b— E
|
< S0784— 3400 — 3730 720+———00-84 o 023 b
—50786——34%6 3480 7236~ nnGO-84 o 42 — | !
!
-66786——3476———3666 7237—— 0984 o 0:68 b— ;

—psore7 3550 3400 9807 06-85 0 NR NR | 143 57.0 0.4 L
-56788——3650 3480 7034——— 0084 a 234.00—————b— } ‘
-so:sg—aswg———a:ao—zaoo—-——os-a‘ o 0.25 b I

\

—P so790 3sso 3390 9810 . 0685 0 NR NR 54 LD!L 07 LDOL

60736 666——4 46 ++-83 o- 04— b 549~ ‘

*C denotes core location and S denotes surface sample location on Plate 1.
>Thorium results of < 2pCi/g are listed as "b".
“Verification sample analyzed for QA/QC. \
9No 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. i

"The depth for this sample was given as “SS". For mapping purposes (Piates 1 and 5), this is assumed to be a surface sample. :

9Sample resulls were given isotoplcally for this sample and included 0.99 pCl/g thonum 228 321 pCl/g lhodum 230 and I 5 pCl/g lhorlum 232 for a total of 323.5 pCl/g

LDL The sample result was below the Lower Detection Limit, which was estimated to be 0.5 pCI/g for cesium-137, cobalt-60, and amerlclum-241 The LDOL (or
radium-226 or actinlum-227 was estimated to be 1 pCi/g.
NR - No result provided. (Note: no samples were taken for plutonium-238 when In situ gamma spectrometry was performed.)

oo o

|
i
—56795—2825——39¥0———4120———18-8 3§ GF 066 - '
|
|
|
|
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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) (Ci/g) ©Ci/g) (Ci/mL)  (pCi/g) ©Ci/g) (pCi/g) (eCi/g)
|
. . . !
-60764———3326———— 3350 2884———10-83 o= 0-3a b— ;
|

-50766——B360 -3206. 7339- 09-64- o 855 b

——86766——3360—————3360 7340———00-84 o +43 b i
——S0767——— 3400 3076———F344—— 00-84. 9 0-43 —_—— ;
t
——£0768————3400—————3225———2888 10-83 o 0.64 b ‘
)
N |
e §0268——— 34003300 ————FIA T 00-84 o 064 b— !
|
56770 ———B425————3085 7346 09-84 o 0:64 b |
—807———3426—— 30767342 ———00-84 o 0.45. b !
. |
—S07Za——3426—— 3060?3483 ———0F-84— o 6-23 — b :
|
I
__.-.,% S0773 3500 3200 2887 " 1083 o . 16F b 0.15 :
: i
S0ZZ4— 3550 —3075. 2886— 10-83 o 0.54 —b '
——— 3 SO775 3575 3350 2883 10-83 0 1.61 b 0.99 }

*C denotes core location and S denotes surface samplo Iocatlon on Plate 1. .
®Thorium resuits of <.2pCi/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 resuits could not be confirmed using the gamma spectroscopy printout given in this appendix.

"The depth for this sample was given as "SS". For mapping purposes (Plates 1 and 5), this Is assumed to be a surface sample.
9Samp|e tesults were given lsotoplcally for this sample and included 0.99 pCi/g thonum 228 321 pCI/g lhonum 230 and l 5 pCi/g thorlum 232 for a total ol 323.5 pCi/g.

. e e e e e ~ )

LDL - The sample result was below the Lower Detection Limit, which was estimated to be 0.5 pCi/g for cesium-137, cobalt-60, and amerlclum-?.n.; The LOL for .

radium-226 or actinium-227 was estimated to be 1 pCi/g. |
NR - No result provided. (Note: no samples were taken for plutonlum-238 when /n situ gamma spectrometry was performed.) ;

E-73
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Map Coordinates MRC ID Depth  Pu238 - Thoum®  Titm  Co-60 Cs-137 Ra-226 Am-241
Location® South West No. Mo-Yr (inch) (pCi/g) (pCi/g) {pCi/mL) (pCi/g) (PCI/g) (pCi/9) pCi/g)

<S0969—1025- 3125—5959— —0784 © 0-12- —t

L~ soer0
L V S0971 4075
Co188 4135

$0972 4225

S0973 4225 2855

.~ s09T4 4250 2830 5969 07-84 !
S0975 4275 2580 5964 07-84 oL LoL 1.1 LoL
S0976 4275 2780 5968 07-84

*C denotes core Ioca(ion and s denotes sudaoe samplo Iocatlon on Plate 1
®Thorium results of < 2pCi/g are listed as "b". »
“Verification sample analyzed for QA/QC. :
“No MRC ID assigned because /n situ gamma spectrometry was performed for thorlum-232,

‘Gamma results could not be confirmed using the gamma spectroscopy printout given in this appendix.

"The depth for this sample was given as “SS". For mapping purposes (Plates 1 and 5), this Is assumed to be a surface sample.
95ample results were glven Isotoplcally for this sample and included 0.99 pCi/g thorium-228; 321 pCi/g thorlum-230; and 1.5 pCl/g thoclum-232 (or a (ota! of 323.5 pCi/g.

LDL The sample result was below the Lower Delection Umlt whlch was estimated t0be 0.5 pCI/g for cesium- 137 cobalt-60, and amerlclum-241 The LDL for
radium-226 or actinium-227 was estimated to be 1 pCi/g.
NR - No resuit provided. (Note: no samples were taken for plutonium-238 when In sitv gamma spectrometry was performed.)

/ 8269 1084 108 002 b ‘ .
f\4a 1.4 3‘ - -

o

———b 50983 3625 3325 4517 01-84 0 0.28 b 0.28

|

|

—~—————f®» 50984 3650 3275 5939 07-84 0 295 b . ,
. ]
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Map Coordinates MRC ID Depth  Pu-238 Thorum® Tritium Co-60 Csi137 Ra-226 Am-241

Location®  South West  No. Mo-Yr  (nch)  (Cl/g)  (PCi/g) (PC/mt)  @C/e)  ©CYa)  (pCi/p) ®°Ci/g)
!
e $0985 3675 3250 5940 0784 0 8.53 7.73 |
§ i
1o 025 b \ R——
S0986 3875 3250 2943 1083 ) k) f
=8OGBF———aB76~ -3350———B5042- 784 G428 —b— 1 : : =
- H
B, (0201 3600 3380 8219 10-84 42 157 b : {
8280 10-84 108 1.88 b ;
| .
% 8605 — GG ———d 53+ O+ B tr 67 ; —

*C denotes core locaﬁon and S denotes surface samp!a locatlon on Plate 1.
®Thorlum results of < 2 pCi/g are listed as "b". ' : n
“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 spactroscopy printout given in this appendix. '

'The depth for this sample was given as "S5°. For mapping purposes (Plates 1 and 5}, this Is assumed to be a surface sample.
9Sample results were given Isotopicatly for this sample and Included 0.99 pCi/g thorium-228; 321 pCi/g thorium-230; and 1.5 pCi/g thorlum- 232 {or a total of 323.5 pCi/g.

’ LDL- The sample result was below the Lower Detection Limit, which was estimated to be 05 pCl/g for ceslum~t37 cobalt-60, and amerlcium-241 The LOL for

radium-226 or actinlum-227 was estimated to be 1 pCl/g. E
NR - No result provided. {Note: no samples were taken for plutonlum-238 when In situ gamma spectrometry was periormed.) :

$0993
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Map Coordinates MRC ID Depth Pu-238 Thorlum® Tritium Co-60 Cs-137 Ra-226 Am-241

Location®  South West No. Mo-Yr (inch) (pCi/g} rCi/9) (pCi/mL)  (pCi/g) (PD?'IQ) rCi/g) ®Ci/g)
|
- 3 3443 04-84 Ay NR—— 0 :

None® 04-84 12 NR 09 : :
None® 0484 24 NR 08 i ,
None 0484 36 NR 0.4 ; :
None® 0484 s NR 04 : | ﬁ
None® 0484 60 WA 63 ; ;
| ¢
Co274 37379 34765  None® 0457 0 NR 0.5 ! f
Jone’ 04-84 12 NR 08 ‘ 7
None® 0484 24 NR 03 ,' '
Nored———04-84 36 NR 0.4 ; 4
————f C0275 35209 34470  None® 04-84 0 NR A 0.3 i
None® 04-84 12 NR 06 1
None® 04-84 24 NR 07
None® 04-84 3% NR 0.4 ;
. . {

-3648-4 36428 ~——HoReS———04-84 o NR LY ‘. :

None" 0484 12 NR 09 5 /

Nong M:&ﬁ 24 LDNRO o 63 ' ’

*C denotes core Iocation and s denotos surface sample Iocatlon on Plate 1.
®Thorium results of < 2 pCi/g are listed as "b".
Verification sample anatyzed for QA/QC.
“No MRC ID assigned because in sy gamma spectromeltry was performed for thorium-232.

*Gamma results could not be confirmed using the gamma spectroscopy printout given in this appendix.

"The depth for this sample was given as "S85". For mapping purposes (Plates 1 and 5), this is assumed to be a surface sample.
S5ample results were glven lsotoptcally for this sampio and lndudod 0.99 pCi/g thodum-zza 321 pCI/g thorium-230; and 1.5 pCI/g thorlum- 232 ior alk toial of 323 5 pCi/g.

LDL- The sample result was below the Lower Deiecﬁon Limnl which was' e nriated to be 0 5 pC!/g for cesium-137 cobait-eo and americium~241 The LDL for

radium-226 or actinlum.227 was estimated to be 1 pCi/g.
NR - No result provided, (Note: no samples were taken for plutonium-238 when in situ gamrma spectrometry was performed.)

'
i

Co279  3567.8 : 04-84 0 NR 0.2
04-84 12 NR 0.3

04-84 24 NR 05

37107  None® 04-84 0 NR 0.8

None® 04-84 12 NR 09

Nere B4-4 24 NR +0

i
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1
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1
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1. INTRODUCTION

Area 22 has been identified as an area.of concem (AOC) within the Operational Area of Operable Unit
(OU) 5. The Phase 1 reconnaissance Inves_.tigation Area 22 Field Report (Area 22 Field Report) is the first
in a series. of reports that support-the effort to conduct a remedial investigation/feasibility study (RI/FS)
of OUS. The RI/FS will characterize Area 22 for all chemical and radiological substances that potentially
pose a threat to human health and the environment. RI data gathering will be conducted in a phased

- -approach; Phase T investigations will provide a qualitative screén to select a strategy for potential Phase

2 and Phase 3 investigations as required. Phase 2 investigations may be conducted to provide detailed
data on Area 22 contaminants are detected followed by a possible Phase 3 investigations as needed.

The following sections briefly describe the scope of the Area 22 Field Report, provide a site description,
and review the site land use history. The final section presents the organization of the remainder of the

report.
1.1. SCOPE

The purpose of the Area 22 Field Report is to present the field work performed and data collected at Area
22 during the Phase 1 investigation conducted in June and July, 1994. Relevant data available from
previous studies is also integrated into this report. This work was conducted according to the Operable
Unit 5, South Property, Remedial Investigation/Feasibility Study Work Plan (DOE 1993a).

12. SITE DESCRIPTION

Area 22, approximately 175 feet by 200 feet (35,000 ft®), is located on the southwest part of the Special
Metallurgical/Plutonium Processing (SM/PP) hill near Building 53 (see Plate 1). Along the eastern edge
of the Area is a large concrete pad used to store rolloff boxes. Area 22 contains many small piles of
excavated soil from past construction activities at the Mcund Plant. The Area is topographically flat and
vegetation consists of grasses, shrubs, and small trees with concrete rubble and other construction debris
exposed at the surface. A major portion of the Area is roped off and designated as a radiological area.
Previous investigations (DOE 1992a) show that bedrock ranges from two to seven feet below ground
surface.

Mound Plant, ER Program OUS Phase 1 Area 22 Field Report
Draft September 1994
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"14. REPORT ORGANIZATION

1.3. SITE HISTORY

Area 22, also referred to as the "orphan soils” area, was historically used to store contaminated soil and
debris excavated from other areas at the Mound Plant. Soil contaminated with polonium-210 from a waste
linebreak west of the HH building was deposited in Area 22 in 1985 (DOE 1992b). The Area was first
identified during the gamma survey conducted under the Site Survey Project (Stought et. al 1988).

The remainder of this report presents the results of the Phase 1 investigation for Area 22. Section 2
summarizes field activities performed and data collected during the radiological and the soil gas surveys.
It also compares significant data from previous investigations with Phase 1 investigation data. References
are provided in Section 3. Survey maps, field logbooks, radiological data, and the soil gas data are

included in the appendices.

Mound Plant, ER Program OUS Phase 1 Area 22 Field Report

Draft September 1994
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2. FIELD ACTIVITIES AND DATA SUMMARY

Phase 1 field activities were conducted to characterize areas of contamination, if any, that may require
further sampling under Phase 2 and Phase 3 investigative programs. In Area 22, Phase 1 reconnaissance

-activities consisted of: - - : e

. a field instrument for the detection of low-energy radiation (FIDLER) survey to detect
‘surface radiological contamination, and surface soil samples sent to the Mound Soil
Screening Facility to further detect possible surface radiological contaminates; and

. a soil gas survey to detect subsurface volatile and semi-volatile organic chemical

contamination.

The radiological screening was conducted to detect the presence of plutonium-238 (Pu-238) and thorium-
232 (Th-232) in Area 22. The soil gas survey was conducted to detect total aromatic hydrocarbons, total
semi-volatile compounds (SVOCs), lubricants such as light oil and greases, and total volatile halogenated

compounds.

The data collection points for the FIDLER survey, the soil screening activities, and the soil gas survey
were established over the estimated Area 22 boundary on a 25 foot grid system (see Plate 1). The land
survey map of Area 22 (Appendix A) shows those points within the area located by a registered surveyor.
Prior to sampling, all transverse lines of the grid system were cleared of trees and underbrush and the

remaining sample locations were marked with survey stakes.

The following sections describe the field activities and analyses performed, and the results of the Phase

1 investigation.
__} 2.1. RADIOLOGICAL (FIDLER) SURVEY

2.1.1. Field Work Performed and Procedures

A FIDLER survey was performed over Area 22 on July 12 and 13, 1994, following the Mound Standard
Operating Procedure (SOP) 6.7, Near Surface and Soil Screening for Low-Energy Gamma Radiation

Using the FIDLER. ,
Mound Plant, ER Program OUS Phase 1 Area 22 Field Report
Draft September 1994
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< ———# 2.14. Presentation of Data

Appendix C contains all radiological data collected during the Phase 1 investigation. It includes data from
the FIDLER survey and analytical results of soil samples sent to the Mound Soil Screening Facility.

The FIDLER survey located two areas of elevated surface contamination as summarized in Table II.1
shown in Figure 2.1. Pu-238 was detected at location 17.5 at 130 cpm and Th-232 was detected at

- — -——— - -locations-G7-and17.5at-15 kcpm and 29 kcpm; respectively. ‘Additionally, the-Out Channel detected five ——————
serpentined locations (see Appendix C) where the contamination criteria was exceeded by 300 cpm. The

potential for minor levels of radiological contamination may exist in these isolated areas.

Table I1.1. Summary of Elevated Surface Radiological Activity in Area 22 (FIDLER Survey)

EPICENTER | CHANNEL 1 (cpm) | CHANNEL 2 (kcpm) | OUT CHANNEL (kcpm) | SIZE DESCRIPTION
LOCATION
cc RDG cC RDG cC RDG
G7 2054 150.0 964 15.0 10.79 170 | 1 ft piles of rubble
. diam in heavy brush
I7.5 67.6 130.0 9.75 29.0 11.7 340§ 14 ft piles of rubble
diam in heavy brush
cpm - counts per minute CC - contamination criteria

kcpm - counts per minute x 1000 RDG - FIDLER reading

diam - diameter

Surface soil samples, collected as part of the soil gas survey (see Section 2.2.1), were analyzed for Pu-238
and Th-232. The action level of 2.0 pCi/g established by the Mound Plant for Th-232, was exceeded at
1 of the 72 sample locations (see Table II.2). Concentmﬁoris of Pu-238 at or exceedihg the Mound Plant
action level of 25 pCi/g were detected at 21 of the 72 sample locations (see Table I1.2). Figure 2.2
displays (1) the grid locations where concentrations of Pu-238 equal or exceed 25 pCi/g and (2) the
concentration contours where Pu-238 exists at concentration from 25-50 pCi/g and at concentrations
greater than 50 pCi/g. As displayed in Figure 2.2, there are four areas where the Pu-238 concentration
exceeds 50 pCi/g. Additionally, surface soil sample results indicate that Pu-238 contamination exceeds
the estimated Area 22 boundary on the northwest side.

Mound Plant, ER Program QU5 Phase 1 Area 22 Field Report

Draft September 1994
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MSC.DWG 9/16/94

Out Channei=17 kecpm
(cC=10.79 kepm)
Channel 2=15 kepm

: North  ~
50 o Mso T 100

Scale (ft.)

LEGEND
I:l Structures ——  Area Boundary (Estimated)
- ",A
,‘r I ———— Paved/Unpaved . Areas of Elevated Radiological Activity
¢ f — Roadway
I F1
1 iy — - — Ephemeral Stream - to Grid System (Spacing is 25 ft.)
\_Mound! M9
‘Ehl“_' /870/’ Topographic Interval CC - Contamination Criteria
cpm — Counts Per Minute
Location Map le) AOC Sampling Locations kepm ~ Counts Per Minute X 1000

-

Figure 2.1. Areas of Elevated Surface Radiological Activity in Area 22 (FIDLER Survey)
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— B Table II.2. Summary of Elevated Surface Radiological Activity in Area 22

(Mound Soil Screening Facility Data)

Mound Soil Screening Facility Data

i

|

I

|

]

5

|
|
i
i
|
|
|
|
|
|
i
t
|
|
I

Grid Location® Plutonium-238 (pCi/g) Thorium-232 (pCi/g)
G3 28 ND
G7 37 ND

e . - H e 3 — - — -
H4 34 ND
HS5 26 ND
H7 31 ND
I4 25 ND
I5 27 ND
17 27 ND
I 25 ND
J2 31 ND
I3 39 ND
i 29 3.10
15 56 ND
J6 81 ND
J7 34 ND
K3 40 ND
K4 67 ND
L1 25 ND
L3 27 ND
M3 51 ND

a - See Figure 2.2 for grid location point.

ND = Radiological contamination not detected above action level.

Mound Plant, ER Program

Draft

QU5 Phase 1 Area 22 Field Report
September 1994 .

Page 31



MSC.DWG 9/14/94

I:I Structures e Locations of Pu—238 Concenirations
.r"--'l'_ ———— Paved/Unpaved ‘ => 25 pCi/g
r‘l I Roadway : pgls Contour for Pu—238 Concentrations
i ; —— .. — Ephemeral Stream Between 25 — 50 pCi/g
i 24 87 ki terval Z=®  Contour for Pu—238 Concentrations
.d;omdl )” Topographic Interva > 50 pCi/g
\EA_L.' = Area Boundary (Estimated) F1
: o Locations of Pu-238 to Grid System (Spacing is 25 ft.)
Location Map Concentrations < 25 pCi/g MS

Figure 2.2. Locations of Elevated Surface Soil Radiological Activity (Pu-238)

Mound Plant, ER Program QU5 Phase 1 Area 22 Field Report
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: ——3ew 2.1.5. Comparison with Historical Radiological Data

Surface soil samples collected in Area 22 during the Site Survey Project (Stought et. al 1988) were
analyzed for Pu-238 and screened for Th-232 using a FIDLER. Additionally, some samples were further
--analyzed for tritium, cobalt-60, cesium-137, radium-226, and americium-241 (DOE 1992b). The results - -
of the surface soil sampling conducted under the Site Survey Project (DOE 1992b) are presented in Table -

I1.3 (DOE 1992b). The corresponding sampling locations are shown in Figure 2.3.

As shown in Table I1.3, the concentrations of Pu-238 and Th-232 from historical data are well below
Mound action levels. However, cobalt-60 was detected m samples S0787 and S0790 at 143 and 54 pCi/g,
respectively. The same samples showed radium-226 present in concentrations of 0.4 and 0.7 pCi/g.
Sample S0787 also contained 7.0 pCi/g of cesium-137.

In contrast to the 1988 Site Survey Project, the results from the soil sample screening for Area 22 during
the Phase 1 investigation indicate the presence of Pu-238 in the surface soil. Pu-238 was detected at
levels greater than 25 pCi/g at 21 of the 72 sample locations (see Figure 2.2). Th-232 was detected af
levels greater than 2.0 pCi/g at 1 of the 72 sample locations.

2.2. SOIL GAS SURVEY

({

——p- 2.2.1. Field Work Performed and Procedures

A soil gas survey was performed over Area 22 from June 22, 1994 to July 13, 1994, per the OUS QAP;jP,
Attachment 1, SOP for Petrex Environmental Surveys (DOE 1993b). The survey was completed over the
grid system established for Area 22 (see Plate 1).

22.1.1, Installation

Two sets of time calibration samplers (timers) and 32 data samplers were installed on June 22, 1994. The
remaining 40 data samplers were installed on June 28 and June 29, 1994. Locations of the timers and the
data samplers are shown in Appendix D, Plate 1. The samplers and timers were installed at depths

between 12-18 inches using an electric hammer drill and a 18 x 1.5 inch steel/tungsten carbide-tipped drill

bit.
Mound Plant, ER Program QU5 Phase 1 Area 22 Field Report
Draft September 1994
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Table IL3. Summary of Historical Radlological Data Collected in Area 22 (Mound Site Survey Profect, 1983-1985)1

Surface Plant Coordinates MRC ID Depth Plutoriium-238 | Thorium® | Tritum | Cobalt-60 | Cesium-137 | Radium-226 | Americium-241
Location* | South West No. Mo-Yr | (inch) (pCilg) (pCilg) | (pCimL) | (pCi/g) (pCi/g) ®Ci/g) « (pCilg)
S0787 3550 3400 9807 | 06-85 0 NR NR NA 143 ; 7.0 04 LDL
50775 3575 | 3350| 2883 | 10.83 0 1.61 b 099 ‘
$0773 3500 3200 2887 10-83 0 1.67 b 0.15 I '
$0790 3560 3390 9810 | 06-85 0 NR NR NA 54 ,  LbL. 0.7 LDL

*Surface locations are shown in Figure 2.3.
*A "b" indicates that the total thorium concentration was less than the background level of 2.0 pCi/g, using FIDLER screening. Therel'ore. rndxochemncal analysis 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 l an/g for radium-226.
MRC ID - Monsanto Research Corporation identification !
NR - No result given

pCi/g - picocuries per gram
pCi/mL - picocuries per milliliter

Source: DOE, 1992b
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: No accidents or safety violations were reported during the soil gas survey. A health and safety
surveillance was conducted on August 23, 1994; no variances were reported.

———3 2.2.4. Presentation of Data

The Report of Findings of the Petrex soil gas survey is presented in Appendix D. The report discusses

the Petrex method, the scope of work, method quality assurance/quality control (QA/QC), and results.

- - ——--———-— Appendix-D, Plates-1-through-5, show.sample locations and significant ion counts of targeted compounds._ __ _ __ _
Ion count values are the unit of measure assigned by the mass spectrometer to the relative intensities

associated with each compound. These intensity levels do not represent actual concentrations. Soil gas

data are considered semiquantitative in that multiple sources in soil and/or groundwater cannot be
differentiated.

NERI was instructed to provide analytical data for four general classes of compounds in order to assess

the potential for the presence of subsurface contamination:

« total aromatic hydrocarbons;

* SVOCs;
= total oil and grease range hydrocarbons (lubricants); and
* total halogenated compounds. |

—#= 2.2.4.1. Distribution of Total Aromatic Hydrocarbons

Total aromatic hydrocarbons are reported as the combined level of Gy to C,5 aromatic, or benzene based
hydrocarbon compounds. These aromatics are common components of gasoline, diesel fuel, heating oil,

kerosene, and solvents.

Elevated levels of aromatics are present in the soil gas principally in the southem portion of Area 22
(Appendix C, Plate 2). Only three sampling points outside this Area, to the northwest, also showed
elevated levels of aromatics. With the exceptions of samples #62 and #64, it is the C, and C; aromatics

that are most prevalent in these areas.

Mound Plant, ER Program OUS Phase 1 Area 22 Field Report
Draft : September 1994
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* —%» 2.2.42. Distribution of Total Semivolatile Hydrocarbons

Naphthalene, C,, through C,s alkyl naphthalenes, and C,,, C,,, and C,s polycyclic hydrocarbons are

reported as total semi-volatile hydrocarbons. These compounds are constituents of creosote, coal tar, and

other heavy, high boiling point fraction petroleum products. ) o
The highest relative levels of SVOCs detected in soil gas were from samples #62 and #64, located in the

© ~ —~ ~ — —southcentral portion of Area 22.- Anomalous though less-elevated -levels of SVOCs-were detected attwo - .. . _
other points to the north and northeast (Appendix D, Plate 3).

————fas> 2.2.4.3. Distribution of Total Oil and Grease Range Hydrocarbons

Total oil and grease range hydrocarbons detected are C,s» Cis and C,4 alkanes, cycloalkanes, alkenes,
cycloalkenes, dienes, and alkynes. These hydrocarbons are common constituents of oils and greases but

are also found in heavy fuels and heating oils.

Only soil gas from samples #62 and #64 contained elevated levels of oil and grease range hydrocarbons.
These sample points are in the southcentral portion of Area 22 and are displayed in Appendix D, Plate
4,

——> 2.2.44. Distribution of Total Halogenated Hydrocarbons

Total halogenated hydrocarbons are reported as the combined levels of trichlorethene (TCE) and
tetrachloroethene (PCE). TCE and PCE are most often used as solvents in degreasing, stripping, or dry

cleaning operations.

As shown in Appendix D, Plate 5, total halogenated hydrocarbons were found in soil gas from the central,
northern, and eastern portions of Area 22. The highest relative level came from sample #179 (grid point
GS), located along the eastern edge of the area. PCE was detected much more frequently than was TCE.
However, given the length of sampler exposure, halogenated hydrocarbons levels are low.

5

Mound Plant, ER Program OUS Phase 1 Area 22 Field Report
Draft September 1994
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In summary, data from the Area 22 soil gas survey suggest that:

1. Petroleum hydrocarbons exist in the subsurface soil along the southen boundary and at limited
isolated points to the northwest. Because the Petrex method is very sensitive to volatile organic
and SVOCs, even the highest levels of hydrocarbons detected may represent concentrations that

are not environmentally significant.

- 2.---- -PCE is the principal halogenated hydrocarbon detected-and was found at grid point GS.in the.east _. .. =

central portion of the area. Given the sensitivity of the Petrex method to halogenated volatile
organic compounds, even the level of PCE found may represent a concentration that is not

environmentally significant. .

2.2.5. Comparison with Historical Chemical Data

No historical data is available concemning the lateral and vertical distribution of the chemical contamination

in Area 22 (DOE 1993d). Therefore, no comparison with the Phase 1 investigation results can be made.

Mound Plant, ER Program OUS Phase 1 Area 22 Field Report
Draft September 1994

. Page 38



6¢ sbey

CAREA 22 ; |

AL KJ T HGF

ot
t77 *76 *+205 *204 *'203 +202 *173 +172 l

z/"’“’},
t174 171 ﬁ,/' ‘

*t78

e
7,

*175 ~—*+T170 D} '
Rosgeed v
i

i
//
*178 * 1694 ‘
' :
[
i
|
! |
i i
|
i
i
t
'O
*56 =
vl ‘ .
i
i
st ) . ' :
— Foved Sample Locations |
50 i ‘
Ara " :
Plate 1 : ,
N,
] voowras -veuy ¥ e eraern 1! P ———— - 1T -




ot abed

AREA 2727 o

ML KJ | HGF

*506990 *517857 *t11323° *831284 *t74041 *T 44603 * 4469

I

1447422 *68396 *+32832 _t 22 *227866 *15161 *250520 R
/ . ' e ‘/’/
Yy —Z |
*713386 /185343 +5663 1041 *7 ¥825148 *189375—02646%) | |
|' . > | .
063 +793697 *247114 *T T T | *1894 . f
|
.// . i
L *132586 *807798 *273118 *84118 *204763' *65345 *+225008 *885 ‘
:
. =Xy
*50975% 523472 *378649 T T t1726517 *186709 125 ’é‘;
) 1
+53662 488506 *425 z// 2848085.7 62645 *T *98004 [*5 83; ‘
) |
72183798 “ ; 71943556 72698061 * 495065 *6245 [ *5 9{% ‘
G422 ///////// 7 ///
4 / ' '
. *418320 *637137 +158/4147_ 17160677 21708*41170/314 9GE— ‘
. . ZH //// ///// 7 ! Visizireed
74
R P A B .. T )
LEGEND Relative Response | \
— Relative Response Values: Feotures: TOfOl Aromcﬁc :
50 > 1,000,000 ; ;.::;Z:; j:;;;l.:':}:;;o:;n H y drocarbons
Plate 2

L} Crerrmpy o § [ poeray T e



Lt obed

AREA 272

ML KJ I HGE

+ + + + + + + \\\\\\% .
ND 1298 1260 5594 6995 "ND ND 113986

*14651  *ND *ND +ND 70332 *ND *ND *394

*ND ND *ND *ND v t10588 *ND +5951™~—+1236 )>
N r?

*ND +t5324 @516 *ND *ND *ND *ND

*ND 5342 *ND *ND + 4284 *ND *ND

*ND *ND *4169 +1350 * 4047 *ND

48955, *ND *ND *ND *ND

N )

7/

+ f R +
! 66 /////////1/99 Q\ 3827 ND
AN

*ND *7101 *70139 *594 + *22552 *2342
/ LEGEND Relative Response
Relotive Response Values: Features: e ) .
> 1,000,000 + PETREX Somple Locaflon TOLO I d iecr::_\églgllle
=50 100,000 - 999,999 ND Not Detected y
Plate 3

ET

/ / | AN !



AREA 272

ALKJ I HGF!

*ND *ND *ND *ND *ND - *ND *ND *ND

*ND *ND
- LEGEND : Relative Response | J
8 m.‘::z::" o + PETREXF;::r:::LocuOIon TOfOI o“ & Grealse E ‘
® 2 2 100, ND Nt Detected Range Hydrocarbons
¥} e— '
50 Plate 4

} FEET ' e | ! | AN



¢y obed

AREA 22 ?

M L K

LEGEND Relative Response o
Relative Response Values: Features: y
> 200,000 + PETREX Sompls Locatflon T°L°|d quog:nqjed o
20 o sqs ND Not Datected ydrocarbons —_—
O\ 20,000 — 139, NI Not tdentifiod : ‘
Plate S

= / \, Pesyged / [ .. / \



__Further Assessment

Soil Gas Confirmation
Samplin
- B~ -Environmental-— - LLamelng
Restoration
Program
Mound Piant

Miamisburg, Ohio

May 1996 -

Revision 0

Department of Energy

EG&G Mound Applied Technologies

Page 44



Table 1.1 Soil Analyte List

Volatile Organic Compounds
Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone

Carbon Disulfide _
Carbon Tetrachioride
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)fiuoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyi-phenylether
Butylbenzylphthalate
Carbazole

4-Chloroaniline
4-Chloro-3-methyiphenol
2-Chloronaphthalene

Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane

" 1,1-Dichloroethene

1,2-Dichloroethene (total)
1,2-Dichloropropane

" 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-Dichiorophenol
Diethylphthalate
2,4-Dimethyiphenol
Dimethyphthalate
Di-n-butyiphthalate
Di;n-octylphtha|ate
4,6-Dinitro-2-methyiphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene

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
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methyipheno!
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene

. 2-Nitrophenol

4-Nitrophenol
N-Nitroso-di-n-propylamine

2-Chlorophenol Fluoranthene N-Nitroso-diphenylamine
4-Chlorophenyl-phenylether Fluorene 2,2-oxybis(1-Chloropropane)
Pentachlorophenol Pyrene 2,4,5-Trichlorobenzene
Phenanthrene 1,2,4-Trichlorobenzene 2,4,6-Trichlorobenzene
Phenol

ER Program Soil Gas Confirmation Sampling

Revision 0 April 1996
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Table 1.1 Soll Analyte List (Continued)

Pesticides/PCB's
Aroclor-1016 Delta-BHC Endosulfan {i
Aroclor-1221 Gamma-BHC Endosulfan sulfate
Aroclor-1232 alpha-Chlordane Endrin
Aroclor-1242 gamma-Chlordane i B Endrin aldehyde
Aroclor-1248 4,4'-DDD Endrin ketone
Aroclor-1254 4,4-DDE Heptachlor
Aroclor-1260 4,4-DDT Heptachlor epoxide
-Aldrin. Dieldrin _ I __Methoxychlor o
Alpha-BHC Endosulfan | Toxaphene
Beta-BHC
Inorganics
Aluminum Copper Potassium
Antimony Cyanide Selenium
Arsenic Iron 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 Aprit 1996
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Table A.1. Soil Gas Confirmation Detected Volatile.Organic Compounds (cont.) '

SGC SGC se/c/’l SGC SGC SGC 'y cgn;t?; ion
ANALYTE _ A03 A03 A21 A22 sDB sDB 'Background Worker
000086 000087 0000g8 000093 000097 000098 Guidelines
VOLATILES {ug/Kg) \ ' \ / | |
Acetone 13 1 y NA ' 105000000
1,2-Dichloroethene (total) - \ . NA _ 21500000
2-Butanone 4 J . NA 46500000
Benzene : NA 8900
Carbon Disulfide " NA . 1400000
Chloroform I NA | NA
Chloromethane || NA : NA
Ethylbenzene ‘ NA | 480
Methylense Chloride 9 11 21 } NA ‘ NA
Tetrachloroethene ' 70 ' NA 10500000
Toluene ' NA 1250000
Trichloroathene 26 NA 1 41000
Xylene {total) I NA | 2150000000
J- | -Nt.'ui'uericalhvalhe. is ain ;sfimated quénﬁty . !
NA-  Value not available | ! ’
D- Satflple was diluted ' o ! ) |
sk ioroatams per kogram Samples 91, 92, 94, 95, and 96

M ~ background vRlne UST CompuTad

R - decTe Ted befow Yeguiwed |eve/ o deTectebn,
buT abeve 1MSTramenT  [wval of JgToe‘“O"]-

‘,F _..>gram
\ l no

Soil Gas Conf’

tion Sampling
Ap.. 96

were not recorded. Therefore,
no volatiles were detected.
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Table A.2. Soil Gas -Confirrﬁation Detected Semivolatil

 Organic Compounds (cont,)

SGC SGC SGC SGC " s6C SGC ! 0%
ANALYTE A21 A22 A22 A22 SDB SDB " Background C°3:;’f:‘;"'°"
000088 000092 000093 000094 000097 000098 | Guidelings
SEMIVOLATILES (ug/Kl " , :| ‘
Acenaphthene 19 J NA NA
Acenaphthylene J NA NA
Anthracene 3 J 39 . NA 320000000
Benzo(alanthracene 23 J 51 J 160 J 100 J i NA 4100
Benzo(alpyrene 23 J ' 65 J [t1so \u | 92 g o~na * 410
Benzo(b)fluoranthene 28 J 62 J 170 J 96 J ‘ NA 4100
Benzolg,h,i)perylene 48 J 65 J Fl" NA NA
Banzo(kifluoranthens . 21 J 69 J 160 J 1 NA 41000
Bis{2-ethylhexyl)phthalate 2 J 19 : NA 215000
Butylbenzylphthalate . NA 216000000
Carbazole | NA NA
Chrysene 25 J 76 J 170 i NA 410000
Di-n-butyl phthalate | 105000000
Di-n-octy! phthalate j 21500000
Dibenz{a,hjanthracene A 35 22 ! "410
Dibenzofuran 28 : NA
Diethyl phthalate 20 J : NA
Fluoranthene 59 J 140 J 330 350 ‘ 42500000
Fluorene " 27 NA
Indeno(1,2,3-cd)pyrene 42 J 110 J 62 4100
2-Methylnaphthalene . NA
Naphthalene ‘ NA
Phenanthrene 42 J 96 J 50 J 340 J ‘ NA \ NA
Phenol :_ NA . 650000000
Pyrene “ 48 J 120 4 280 J 240 J I wna 32000000
Samples 91, 95, and 96 were
notrecorded. Therefore, ne
Semivolatiles were detecteq,
ER Program Soil Gas Confirmation Sampling ! Appendix A
Revision O

April 1996
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JTable A.4._Soil Gas Confirmation Detected TAL Inorganics {cont.)-

L 3
. ~ 7 "
sec || sac SGC SGC SGC SGC (0  Consumuction
ANALYTE A22 A22 . A22 A22 A22 A22 Background | . “ORetuCt
000091 000092 000093 000094 000095 000096 | e
INORGANICS (mg/kg) | . |
Aluminum 13700 8520 8970 13100 16400 19000 T NA
Antimony 048  B8J 062 BJ | NA | 426
Arsenic 5.4 | 10 8| 42 56 J | 11 8 || ss . 320
Barium 102 64.2 55.0 75.1 86.0 | 180 - 76000
Beryllium 0.40 020 8 | 0os B | 090 0.48 ' 1.3 07
Bismuth ' 0.98 ' . NA ‘ NA
Cadmium 6.1 3.8 3.6 6.2 2.1 | 1050
Calcium 188000 160000 124000 4190 J |137000 310000 | | NA
Chromium 16.8 106 13.8 20.2 17.2 20 , 1060000
Cobatt mo B | 60 B 67 B | 130 s8 B || 19 | NA
Copper 20.1 10.8 17.8 22.4 16.8 126 ‘ NA
Cyanide " ND " 21400
fron 27100 16900 16900 32000 29400 | 36000 | NA
Lead 10.4 5.5 20.4 176 J | 85 | a8 .~ NA
Lithium 196 B | 144 8 | 130 8| 87 8| 228 B 26 NA
Magnesium 33000 24700 72600 2940 5320 40000 T NA
Manganese 788 402 603 600 J | 653 {l | 1400 " 135000
Mercury 008 B | 008 BJ NC ' 320
Molybdenum 17 B |loew B | 20 B| 24 B 13 B ||| 27 ' NA
Nicket 27.9 15.4 12.0 26.0 22.6 . 32 ' 21600
Potassium 1190 B | 873 B | 82 B | 820 B | 1510 " 1900  NA
Selenium F1ONA . NA
Silver , , ! 11700 5500000
Sodium 319 .8 | 212 B | 276 B | 1760 4 | 67 B | 240 NA
Thatlium | | 460 . NA
Tin 14 B |oe7 8| 17 8|12 8] 12 8 ' 20 - " NA
Vanadium 8. 26.7 16.9 21.1 34.8 23.7 25 . 7600
| zine il.63.6 69.6 61.7 58.7 74.8 563.7 | 140 ! 320000
) "IN AR | b R TSR TS S L s m e T e )
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Table A.5. Soil Gas Confirmation Detected Nitrate-Nitrite (cont.)

:
E
[
i
.

|
|
|
i

6
SGC SGC SGC SGC SGC SGC | conatoneti
ANALYTE AOJ AOJ AOJ AOJ AOJ AOJ Background °33‘";°“°“
000073 000074 000075 000076 000077 000078 : yorxer
. ; Guidelines
GENERAL ANALYTES i |
% Solids (%) 94.0 88.5 85.3 86.8 85.8 89.4 [ NA T NA
Nitrate/Nitrite (MG-N/KG) 2.3 1.8 35 2.2 0.64 2.9 26 'ONA
| f
R [ ! 10.5
SGC SGC SGC SGC SGC SGC 1 ‘e "
ANALYTE AO3 AO3 AO3 AO3 AO03 AO3 Background | . °33“:°r'°“
000079 000080 000081 000082 000083 000084 i . orke
I ! Guidelines
GENERAL ANALYTES ‘,
% Solids {%) 88.1 86.6 90.2 92.3 82.0 84.9 T ONA . NA
Nitrate/Nitrite {(MG-N/KG) 2.2 3.7 2.2 1.4 1.6 13.1 i 26 . NA
; ‘
' ; 10
SGC SGC SGC SGC SGC SGC e )
ANALYTE A03 AO3 A03 A21 A21 A21 Background | | °3§“‘;°"°"
: 000085 000086 000087 000088 000089 000090 \ I Worker
\ Guidslines
GENERAL ANALYTES ,;
% Solids (%) 88.8 86.0 87.9 79.9 83.2 NA
Nitrate/Nitrite (MG-N/KG) 6.8 8.6 0.93 3.4 1.9 } NA
L R A e R ST ~
". i -8
ssc | sac SGC SGC o 107
ANALYTE A22 A22 A22 A22 ‘ °"3“:°“°"‘
000092 000093 000094 000095 1 Waorker
! Guidslinas
GENERAL ANALYTES ﬁ }
% Solids (%) i 90.3 83.3 89.3 85.7 80.0 i NA
Nitrate/Nitrite (MG-N/KG) il 2.0 2.8 4.4 3.1 3.3 | NA
AR “ fn o - P Y S el - el i
|
i
;
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SGC SGC SGC SGC SGC SGC COI‘I;!?:C tion
ANALYTE AO3 AO3 AO3 A21 A21 A Worker
000085 000086 000087 000088 000089 0090 Guidelines
RADIONUCLIDES (pGi/g) /
Americium-241 4.95
Bismuth-207 \ 0.175
Bismuth-210 NA
Cesium-137 0.333 0.691 0.589 0.563 0.46
Cobalt-60 0.1
Plutonium-238 0.118 3.1 0.444 0.284 5.5
Plutonium-239/240 0.00943 0.0132 0.00901 5.5
Potassium-40 8.21 15.9 17.5 26.6 NA
Radium-226 0.552 1.02 ) 1.03 1.14 0.14
Thorium-228 1.18 0.773 / R 0.855 1.27 0.85
Thorium-230 0.575 1.07 ] 1.16 44
Thorium-232 0.890 06 . 0.826 1.07 50
Uranium-234 0.536 0.799 0.767 0.790 37.5
Uranium-235 0.037 0.0617 0.0591 3.35
Uranium-238 7666 0.966 0.596 0.897 0.803 11
' F.R Program Soil Gas Confirmation Sampling Appendix A
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Table A. 6 Soul Gas Conflrmatlon Detected Radlonuclides {cont.)

SGC SGC SGC SGC SGC SGC SGC | . COn;t?;ﬁon
ANALYTE A22 A22 A22 A22 A22 sDB soB Background Worker
000092 000093 000094 000095 000096 00097 000098 | Guidelings
RADIONUCLIDES (pCilg) / L
Americium-241 0.52 ND 4.95
Bismuth-207 ' ND | 0.175
Bismuth-210 ND' NA
Cesium-137 0.207 0.131 : 0.42 0.46
Cobalt-60 NC 1 0.1
Plutonium-238 M o132 0.465 23.5 11.0 0.13 5.5
Plutonium-239/240  [10.0624 0.00367 0.0820 0.0405 0.18 5.5
Potassium-40 fl 14.6 16.6 12.0 7.18 37, NA
Radium-226 0.742 1.27 - 1.00 0.559 2 0.14
Thorium-228 0.746 1.02 0.591 0.556 1.5 0.85
Thorium-230 1.28 1.63 1.23 0.705 1.9 44
Thorium-232 0.846 1.08 0.527 0.567 1.4 50
Uranium-234 || 0.925 0.931 0.590 0.375 14! 37.5
Uranium-235 0.0524 0.0460 ; 0.1 3.35
Uranium-238 1.00 0.967 | o882 | o408 1.2 1
e - ST e wen e — e ; r
o i ;
| |
' 1
.' !
; |
| :
| i
) i
‘ |
I |
. | i
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WORKING DRAFT

PRS 276 : f

Draft

Binned FA, 05/15/96

March 28, 1999

Draft Proposed Final

Assessment versus removal ""cost comparison” accompllshed Core Team
recommends a Response Action as more cost effective.

)

Public Review: October 13, 1999 - November 13, 1999 3 ‘

July 29, 1999

Public Review Draft

MMCIC comments received. Comments and responses inserted in PRS 276
document. PRS 276 Action Memorandum requlred PRS 276 On Scene
Coordinator Report required. |

October 7, 1999

Final

| February 21, 2000




MOUND PLANT
POTENTIAL RELEASE
Environmental SITE PACKAGE

Bestoration Notice of Public Review Period

‘The Potential Release Site (PRS) 276 Data Package is available for public review
in the CERCLA Public Reading Room, 305 E. Central Ave., Miamisburg, Ohio.
Public comment on this document will be accepted October 13, 1999 through'
November 13, 1999.

Pot:ential Release Site 276:
Contaminated Soil

Questions can be referred to Paul Lucas at (937) 865-4578.




Mr. Danistl Bird, AICP
Planning Manager

- =~ Miamisburg Mound Community Improvement Corporation — —--- —-——— - —— —
720 Mound Road
COS Bldg. 4221
Miamisburg, Ohio 45342-6714

Dear Mr. Bird:

The Core Team, consisting of the U.S. Departiment of Energy Miamisburg Environmental
Management Project (DOE-MEMP), U.S. Environmental Protection Agency (USEPA), and the
Ohio Environmental Protection Agency (CEPA), appreciates your cornments on the PRS 276
Data Package. Attached are our responses.

Should the responses to comments require additional detail, please contact Art Kleinrath at
{937) B65-3597, and we will gladly arrange a meeting or telephone conference.

Sincerely,

DOE/MEMP:

Art K!emram Ramednal Pro;ect Manager

USEPA. :m& o O 1

Timothy J. Ffsghei Remedial Project Manager |
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CEPA: S Sl

Brian K. N:cket Project Manager
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MMCIC Comments
PRS 276 Data Package

Public Review Draft

northeast of Building 21 (since demolished). The Core Team recommendation for
this PRS is a response action. MMCIC concurs with this recommendation and
recognizes that a response action at this time is more timely and cost-effective than
further assessment. However, if further assessment of the extent of contamination
is eliminated, DOE runs the risk of failing to remediate the full extent of
contamination at this PRS location. We assume and/or recommend that DOE will
perform verification soil sampling in the PRS 276 location following completion of
the PRS 276 response action to confirm that the identified contaminants have been
removed to levels below the cleanup criteria stated in the forthcoming work plan.

Response:

The verification plan, which will be subject to the approval of the Core Team, will
be designed to ensure the removal is complete. This plan will also be available for
public review. The removal will be designed to ensure that all contamination that
threatens human health is removed.

Although radionuclides (principally cobalt-60, cesium-137, plutonium-238, and
thorium-232) are the identified contaminants of concern at PRS 276, elevated
PETREX readings of various hydrocarbons were detected in the PRS 276 area
during the September 1994 Operable Unit 5, Operational Area Phase |
Investigation, Area 22 Field Report. Although these detections may not have been
environmentally significant given the sensitivity of the PETREX method to volatile
and semi-volatile organic compounds, the possibility exists that some organic
compound contamination has also occurred at PRS 276. We recommend that the
work plan for this PRS include a percentage of the total sample analyses to be for
typical Mound constituents other than radionuclides (i.e., volatile and semi-volatile

“compounds).

Response:

Similar Petrex readings have been found in other locations and have been shown
to not indicate environmentally significant concentrations. This work is
documented in the Further Assessment Soil Gas Confirmation Sampling report,
Mound Plant, Miamisburg, Ohio, May 1996. However, because of the possibility of
disposal in this open area and the diverse origin of these soils, the Core Team will
include analysis for organic compounds in the Sampling Plan.
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PRS HISTORY:

PRS 276

PRS 276 is a soils location approximately 300 feet northeast of Building 21 and is also known as Area 22. Area
22 is located on the south part of the SM/PP Hill and has the approximate dimensions of 75 ft by 150 ft. This
area consists of many piles of soil excavated from other areas at Mound Plant, including Area 20 (PRS 153). It
is also called the "orphan soils" area because it was created when construction projects did not have funding for
disposal of unexpected contaminated soil. The soil was placed at Area 22 while waiting for funding. Area 22
was not part of the original compilation of radioactively contaminated areas but was identified by the initial

gamma surveys conducted when the Site Survey Project began.’

" CONTAMINATION:

1. 1988 Radiological Site Survey:’

A) 1988 Radiological Site Survey investigated nine locations in and around Area 22 for both surface and

subsurface radiological contamination.”
1. Four surface locations within Area 22 exhibited positive detections of cobalt-60, cesium-137,
radium-226, and tritium.

2. Surface and two subsurface locations just south and west of Area 22 exhibited positive detections of

thorium and tritium.

B) Results of the 1988 Radiological Site Survey Investigation for which Contaminant Concentrations can be
compared to Guideline Criteria:

Contaminant Maximum Concentration Guideline Criteria
: Detected Listed or Calculated
Cobalt-60 (Co-60) 143 pCi/g 0.1 pCi/g
Cesium-137 (Cs-137) 7 pCi/g 0.46 pCi/g
Radium-226 (Ra-226) 0.7 pCi/g 2 pCi/g (background)
Americium-241 (Am-241) Not detected 4.95 pCi/g
Plutonium-238 (Pu-238) 8.33 pCi/g 25 pCi/g
Thorium-232 (Th-232) 7.73 pCi/g 5 pCi/g
Tritium 990 pCi/1 (soil distillate) 20,000 pCy/l

C) Other results:

Neither bismuth-207 nor bismuth-210m were analyzed for even though they may be expected in

association with cobalt-60 due to the manner in which these materials were processed. Similarly, since
cestum-137 was identified, it is possible that strontium-90 may also be present. Strontium-90 was not
included in the analysis conducted.
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I 1994 screening investigation at Area 22:°

A) Seventy-two soil samples in Area 22 were analyzed at the Mound Soil Screening Facility for plutonium
(Pu-238) and thorium (Th-232). Soil screening detected Pu-238 above the Mound Plant ALARA goal
of 25 pCi/g in 21 samples. Thorium-232 was detected in one sample.

' B) Re§urlts Qf thq 1994Ascreening jﬁr}vestigatipnvatiAreq 2_2;37 N

Contaminant

Maximum Concentration

Guideline Criteria

Detected Listed or Calculated
Plutonium-238 (Pu-238) - - ----- 81 pCig--.- - - 25pCi/g - -
Thorium-232 (Th-232) 3.1 pCi/g 5 pCi/g

C) Field Instruments for the Detection of Low Energy Radiation (FIDLER) surveys within Area 22

determined 5 locations where radionuclides other than Pu-238 and Th-232 are suspected.

READING ROOM REFERENCES:

1) OU9, Site Scoping Report: Volume 12 - Site Summary Report, December 1994. (pages 6-12)
2) OU9, Site Scoping Report: Volume 3 - Radiological Site Survey, June 1993. (pages 13-24)

3) OUS, Operational Area Phase I Investigation Area 22 Field Report, Volume I, September

25-43)

PREPARED BY:

James N. Rigano, Member of EG&G Technical Staff
Alexander Bray, Member of EG&G Technical Staff

1994. (pages
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PRS 276
(SUPPLEMENTAL DATA)

HISTORY:

In March 1996, the Soil Gas Confirmation Investigation * was performed to further assess PRS 276. Six core
samples were taken to a depth of three feet, and analyzed for volatiles, semi-volatiles, PCBs, pesticides, metals,
explosives, and radionuclides. The results showed that all concentrations-of-volatiles, semi-volatiles, PCBs; - -~ - -
pesticides, metals, explosives, and radionuclides in the soils were below their respective ALARA, regulatory or

10 Risk Based Guideline Criteria.* >

- Note that Co-60 and Cs-137 were-both included-in-the analyses:-However,-Sr-90 wasnot.-- - -~ -—~---= -~ ==~

REFERENCES:

4) Further Assessment, Soil Gas Confirmation Sampling, May 1996. (pages 44-53)
5) Risk Based Soil Guidelines, Final, Rev. 3, December 1995.
6) Code of Federal Regulations, 40 CFR 192.41 and 40 CFR 192.12.

PREPARED BY:

Dean A. Buckner, Member of EG&G Technical Staff
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MOUND PLANT
PRS 276
Contaminated Soil

- RECOMMENDATION:

PRS 276 is a soils location approximately 300 feet northeast of Building 21 (since
_demolished) and is also_known as Area 22. PRS 276 is located on the south part ofthe . ... ... ____
SM/PP Hill and has the approximate dimensions of 75 ft by 150 ft. This area consists of many
piles of soil excavated from other areas at Mound Plant, including Area 20 (PRS 153). Itis
also called the "orphan soils" area because it was created when construction projects did not
have funding for disposal of unexpected contaminated soil. The soil was placed at PRS 276
while waiting for funding. PRS 276 was not part of the original compilation of radioactively
contaminated areas but was identified by the initial gamma surveys conducted when the Site
Survey Project began.

The Core Team originally recommended Further Assessment for PRS 276. Subsequently, the
cost of further investigation versus the cost of removing the potentially contaminated soils
was evaluated. Cost estimates indicate that the cost of removal is not significantly greater
than the cost of further assessment at PRS 276. Additionally Further Assessment findings

. may indicate the need for a Response (removal) ‘Action, resulting in costs associated with both
Further Assessment and Response Action. Therefore, the Core Team recommends a
RESPONSE ACTION as a more cost-effective course of action for PRS 276.

CONCURRENCE:

'DOE/MEMP: g e 72?// v

Arthur W, Kleinrath, Remedial Project Manager '(date

USEPA: %VVWZ[) 0O :%wé_ 7 ZZB/CH

Timothy J. Fiscller/Remedial Project Manager (date)

OEPA: [:\/-z» - / /,'._// ’ ' 7]7/1/11’/:_,‘
Brian K. Nickel, Project Manager (date)

SUMMARY OF COMMENTS AND RESPONSES:
Comment period from __| O/I 3/9 4 to___| 1/13/7 9

{: No comments were received during the comment period.

k‘ Comment responses can be found W a,‘l’ﬁwd' of this package.

Page R



REFERENCE MATERIAL
PRS 276
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Table A.1. Comprehensive Tabulation of Potential Release Sites ‘ ,

Hazardous Conditlons snd
Incldents .
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Sutul . Polonllll Hnudom Subo':
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Thifiners, Chefnlcal contpfninants, Apltiestos,
/.‘ orlum, Plufonlum-234.
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i

- Soil Gas Survey - Freon 11, Freon 113, Trans-1,2.Dichloroethylene, Cis-1,2-Dichioroethylene, 1,1,1-Trichloroethane, Perchloroethylene, Trichioroethyiens, Toluene
2 Gamma Spectroscopy - Thorium- 228, -230, Cobait-60, Cesium-137, Radium-224, -226, -228, Americium-241, Actinium-227, Bismuth-207, Bismuth- 210m Potassium- 40
3 - Target Analyte List
4 - Target Compound List (VOC) . ‘
5 - Target Compound List {SVOC) ,
6 - Target Compound List {Pesticides/Polychiorinated Biphenyl) H
7 - Diexins/Furans
8 - Extractable Petroleum Hydrocarbons (EPH)/Total Petroleum Hydrocarbons (TPH)
9 - Lithium ¢
10 - Nitrate/Nitrite '
11 - Chloride '
12 - Explosives
13 - Plutonium-238
14 - Plutonium-238, Thorium-232
15 - Cobalt-60, Cesium-T37, Radium-226, Americium-241 | ‘
16 - Tritium i !

¢

Reference List ,
DOE 1986 “Phase I: Installation Assessment Mound [DRAFT].” ' - '
DOE 1982a “Remedial Investigation/Feasibility Study, Operable Unit 9, Site-Wide Work Plan (Final).”

DOE 1992¢ “Mound Plant Underground Storage Tank Program Plan & Regulatory Status Review (Final).” !
DOE 19893a “Site Scoping Report: Vol. 7 - Waste Management (FINAL).” :
EPA 1988a “Preliminary Review/Visual Site Inspection for RCRA Facility Assessment of Mound Plant” ‘
DOE 1993d *Operable Unit 9, Site Scping Report: Vol. 3 - Radiological Site Survey {FINAL).” ‘ '
DOE 1993¢ “Operable Unit 3, Misc. Sites Limited Field Investigation Report.” )

DOE 1992d “Reconnaissance Sampling Report Decontamination & Decommissioning Areas, OU6, (FINAL}.” -
Fentiman 1990 “Characterization of Mound’s Hazardous, Radioactive and Mixed Wastes.”

10. DOE 1992f “Operable Unit 9, Site Scpoing Report: Vol. 8 - Spills and Response Actions {FINAL).” )
11. Styron and Mever 1981 "Potable Water Standards Project: Final Report.” '
12. DOE 1993b “Reconnaissance Sampling Report - Soit Gas Survey & Geophysical Investigations, Mound Plant Main Hill and SM/PP Hill (FINAL)."

13. DOE 1993d “Operable Unit 9, Site Scoping Report: Vol. 3 - Radiological Site Survey (FINAL)." ‘ . '
14. DOE 1991b “Main Hill Seeps, Operable Unit 2, On-Scene Coordinator Report for CERCLA Section 104 Remedial Action, West Powerhouse PCB Site.” : !
15. Halford 1990 “Resulits of South Pond Sampling.” : !
16. DOE 1993e “Operable Unit 4, Special Canal Sampling Report, Miami Erie Canal.” ‘
17. DOE 1980 “Preliminary Results of Reconnaissance Magnetic Survey of Mound Plant Areas 2, 6, 7, and C." ‘
18. DOE 1992a “Remedial Investigation/Feasibifity Study, Operable Unit 9, Site-Wide Work Plan {FINAL).” :
18. Rogers 1975 *Mound Laboratory Environmental Plutonium Study, 1974."

20. DOE 1992h “Ground Water and Seep Water Quality Data Report Through First Quarter, FY82."
21. Dames and Moore 1976a, b “Potable Water Standards Project Mound Laboratory” and “Evaluation of the Buried Valley Aquifer Adjacent to Mound Laboratory :
22. DOE 19921 “Closure Report, Building 34 - Aviation Fuel Storage Tank.”
23. DOE 1992 “Closure Report, Building 51 - Waste Storags Tank.”

24. DOE 1894 *Operable Unit 1, Remedial Investigation Report.” : «
25. EG&G 1994 “Active Underground Storage Tank Plan.”

bl RS ol e

'

A.1-37

g abed



.

UME 7 - WASTH

T 3 et

[ty

zTechnical Support Office ™.
Los Alamos National Laboratory -

P 0 AP N
< ;’ e

‘Erivironmental Restoration Program -

Document

Page 9

caadrmin



0 uoisey

ZE/0EIL 9dM ZLOISSEW/EANNOW
wely punop ‘weiboig H3

zesl Anr
uswebeuey 01sapn - £ JOA :Lodey Buidodg eus ‘g NO ‘S/1Y

0l abed

W\W\W?Z? dw\ M 062392

Area 2 - Crushed —--,

Thorlum Drum Disposs! \\
CONRAIL RAILROAD

(Area B)
-- Historio Landfil
{chemical disposal
and burn sres)

Overflow
i Pond

Spofis Disposal Ares —)

SHte Sanitary Lsndfl -
[Encapsuisted waste}
{Area 18)

Mound Plant - i
Boundar e "
T\ - \ —
e o

.-
’—”-’

N

Area |
leach p“l

LN

Landfln Cells

“= Unused Lendfill

\.
Ares 13-9 \

[} Existing Structure
Paved road
-=—=-= Mound Plant Boundary

Note: Numbers and letters denote bulldings.
Locations and sizes of areas are apprOxumate

Figure 6.1 On-plant

\
Pyrotechnic Waste ——1 | DrPI‘l.nnl'oo ./\
Disposal Area = Ditc
L ) Aru J Ayu
ﬁ ‘ Area 12
Excavated
—_—— Materlals
1 D Disposal Ares A Area 18
=5 Arn 1A
eI A\ aorea L-._
lLegend

0 700
YN SO T S Y
Scale in Feset

waste disposal areas.

Area 10

Ares 8

Asphait
Lined
Pond




» st B 4 ~iTs

. ! the-piceli ¢ {Davie-199.1)—Di . ith-Mound Anekindi I

— 6.1.1.10. Area 22, Orphan Soil from Other Areas

Area 22 is just east of Building 53, in the southern portion of Mound (Figure 6.1). It consists of many
piles of excavated soil. Soil contaminated with polonium-210 from a waste line break west of the HH

Building and from other sites was deposited there in 1985 (DOE 1991c). A 75-ft by 150-ft area has

ER Program, Mound Piant RI/FS, OU 9, Site Scoping Report: Vol. 7 - Waste Man¢

Rewvision O July 1982 page 11
MOUNDS/MSSSFO72.WP8  7/30/92



been roped off. The 1982 to 1985 Radiological Site Survey (DOE 1991¢c) found soils contaminated
with low levels of plutonium-238 (1.67 pCi/g), cesium-137 (7.0 pCi/g), and radium-226 (0.7 pCi/g),

and an elevated concentration of cobalt-60 (143 pCi/g).

deminated-the-radioactive-waste-management-programs---Because-Mound-has-net-had-the-capacity

_nor-the-inclination-to-dispose-of radioastive-waste-on-plant,-it-has-been.in

ER Pragram, Mound Plant RI/FS, OU 8, Site Scoping Report: Vol. 7 - Waste Managem

Revision 1 December 1992
MOUNDS/MSSSFO72.WPS 12/23/82 ' Page 12
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10. GENERAL USE AREAS

Area 22 is located on the south part of the SM/PP Hill adjacent to Building 53 (Plate 1). This area
consists of many piles of soil excavatéd from other areas at Mound Plant, including Area 20
(subsection 3.9). Itis also called the "orphan soils” area because it was created when construction
projects did not have funding for disposa! of unexpected contaminated soil, which was then staged
at Area 22 while waiting for funding. Area 22 was not part of the original compilation of radioactively
contaminated areas when the Site Survey Project began, but was identified by the initial gamma
“surveys (Stought et al. 1988). |

The Area 22 sampling results are given in Table X.1 and the sampling locations are shown on Plate 1.
Only surface locations were sampled. Cobait-60 was detected in two of the samples, at levels of 143
and 54 pCi/g. The same samples showed radium-226 present in concentrations of 0.4 and 0.7 pCi/g,
respectively. The sample from location S0787 also contained 7.0 pCi/g of cesium-137. The remaining
two samples contained relatively low levels of plutonium-238, with a maximum level of 1.67 pCi/g,
but these samples were not analyzed by gamma spectroscopy. No results were indicated for bismuth-
207 or bismuth-210m, which may be expected to occur with cobalt-60 from speculation of process

(see subsection 3.3.6 for discussion). Since cesium-137 was identified, it is possible that strontium-90

may also be present, but was not included in the analyses conducted by the Site Survey Project.

ER Program, Mound Plant OV 9, Site Scoping Report, Vol. 3—Rad Site Survey
Rewvigion 2 March 1993
MOUNDZWMESSD12.W10 03/30/83
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—P| The experimental processing of reactor wastes from the Hanford and Oak Ridge nuclear reactors was
a relatively unknown project conducted at Mound Piant in the early 1950s. Until the research for this
report, the source of cesium-137 contamination at Mound Plant was highly speculative. Although no
proof exists, the wastes generated in experimental processes probably serve as the principal source
of the contaminant. An associated fission product of strontium-90 probably accompanied the cesium-
137, but has not heretofore been an analyte of concemn at Mound Plant. No data on the latter have
} been found. During or subsequent to the Site Survey Project (Stought et al. 1988}, four principal areas

of cesium-137 contamination have been described:

- i ine break bétween thg/ WD and ghe HH dings
i 7, bismuth-Z10m, and bSmuth-207
- ' istor} sed for stofage of high#sk wastes from the Buildhg
- Area 22, with cesium-137 concentrations up to 7 pCi/g (believed to be contaminated soil
excavated soil from Area 20);

HgY spot 017%on t:?‘st side of ghe Main Hill; %j
ot Spot Q@47 on south engybf the SM/PP Hill.

Results ¢f analysis by gamma spectroscopy of samples from 292 locations were reported for cesium-

1‘31 The distribution of the sampling locations is shown in Figdre 11.3. The highest value reported
(270 pCi/g) was at a hot spot (0647) on the south part of the SM/PP Hill. Subsequent sampling
indicated that values as high as 4 nCi/g were present. No apparent explanations exist for either of the
hot spots. Hot spot 0647 was cleaned up to less than 2 pCi/g soon after it was discovered. No
records have been found for the area at iocation 0175. Subsequent samples taken in Area 20 also

indicated much higher values than those reported by the Site Survey Project, but were discovered

L during a construction excavation.

ER Progrem, Mound Plant OU 9, Site Scoping Report, Vol. 3—Red Sits Survey
Revision 2 March 1993
MOUNDS/MESSDI2.W11  3730/33
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Table XI.1. (page 2 of 2)

;‘l‘ho total thorium concentration was less than the background level of 2 pCl/g, using FIDLER screening; therefore, radiochemical anatysis was not performed.

Most of the results for this radlonuclide for this ares sre reported as NR. See the area-specific tabulated results.
" °Area 16 emite 1 Cl per year of radon, indicating the presence of radium-2286.
ISam; ling of Area 19 was verification sampling conducted after remedial action.
*SW Bullding soils were sampled in 1977 (Dames and Moore 1977},
'Current remedial action guidelines are subject to change, pending additional pathways analysis and risk assessment.

SCurrent D&D cleanup level Is 100 pCi/g (DOE 1983); 25 pCi/g, If feasible (as low as reasonably achlovable [ALARAI).

hremedial action guldeline {CFR 1980)
remedial action guideline (DOE 1983)
Nalue for Area 7 does not include value at Bullding 66
*valus indicated Is thorum-230 lsotope
alue s mean during verification sampling after cleanup
Thighest residual level after verification cleanup .
-- Dashes indicate that no data sre avallable for the given srea and given radionuclide.
FIDLER - fisld instrument for the detection of low-snergy radistion

!

Plutonlum-238 Thorium Tritium Cobalt-60 Ceslum-137 Redium-226 Americlum-241 Acthlum-!!?l Bismuth-207 Bismuth-210m
Site ipClig) {eCi/g} {pCl{mL) {eClig} pCi/g} {eClig) {eCigl feCligd {oCig) ieClig}
Mhrl atad 297 11;” LDL LDL 4 LDL
y |
~—~Dreinego-Ditoh $36+00- I -
_Railroad Siding. 523 102
-Overflow-Pond 288 J
—EW-Bulidingt-Solle- 3.83n10¢ '
~Buiiding-48-Hileide 32,000
]
—Buliding-86-tot +/000- -
-Gobalt-§0-Met-Epete N NR- 82 —30 08 B !
—Pluteoni 2338-Mot - 81.0 A ]
-Spote~ I
- |
Remedia! Action 100/256° 6 surfsce” 5.200' NE 80! 6 surface® 20 | NE NE NE
Quidelines' 16 subsurface 15 subsurface

LDL - The measured concentration was below the lower detection limit, estimated to be 0.6 pCi/g for cobalt-60, cesium-137, and americlum-241; and 1 pCl/g for r.dlu'm-nO and ectinium-227,

NE - Not established
NR - No result

pCi/g - picocuries psr gram

pCl/mL - picocuries per miilliiter

Ci - curle



APPENDIX E
ANALYTICAL DATA

This appendix provides a tabulated set of the Site Survey Project anaiytical data because the project
report (Stought et al. 1988) provided only data summaries. The data are presented in basically the

same format as they were recerved from Mound Plant. Because the orrgmal report stated that all
samples were radiochemically analyzed for plutonium-238 and FIDLER screened for thorium (at a

minimum), when these data were absent it is assumed that the results were not recorded, so an "NR" -

for no result is entered in the tabulated results. Addmonally, because only selected samples co_llected
were analyzed for tritium, or by gamma spectroscopy for radionuclides such as cobalt-60, cesium-137,
radium-226, and americium-241, when these data were absent, it is assumed that the analyses were

not performed, so the table entries were left blank.

The data preseated in Appendix E give the sample locations in terms of south and west coordinates
because this is the system used by Mound Plant. Since the data are reported here in exactly the
format received, these coordinates are reported as such. Since the Mound Plant ER Program currently
uses the Ohio State Plane coordinate system, which includes north {y) and east coprdinates {x}, as in
Piate 1, a conversion system is required. Therefore, to correlate the data in Appendix E with the Plate
1 locations and future ER Program documents, conversion tables are given in Appendix F that list the
coordinates for the sampling locations given in Plate 1 (sur?é’ce and core) in both the south/west and

north/east systems.

Page 19
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Ma Coordinates MRC ID Depth Pu-238 Thorium® Tritium Co-60 Cs-137 Ra-226 Am-241
p

Location® South West No. Mo-Yr (inch) (pCi/g) (pCi/g) (pCi/mL) (pCi/g) (pCi/g) (pCi/g) (nCi/g)
—£678+———3360————3766——F236———09-84- 9 8-56 b +Bt L’ét +3 Bt
-80783——3376————3480——F333—————00-84 6 +46 b—

S0283 3400 3580 7202 00-84 0 0.84 —b— : :
~S0784—mrre 34003 730 %204 00-84 9 0-23~ b— :

—P=so787 3550 3400 9807 06-85 0 NR NR 143 7.0 0.4 LOL

~—P so790 3560 3390 9810 0685 0 NR NR 54 LoL 07 LoL
—6079+——3576— 3666————4-446 +1-83 o 0.40° b 048 '

*C denotes core location and S denotes surface sample location on Plate 1.
®Thorium resuits of < 2pCi/g are listed as "b".
“Verification sample analyzed for QA/QC.
“No MRC ID assigned because in situ gamma spectromeli'y'was performed for thorium-232,
eGamma results could not be confirmed using the gamma spectrascopy printout given in this appendix.
'The depth tor this sample was given as "SS". For mapping purposes (Plates 1 and 5), this Is assumed to be a surface sample.
9Sample results were given isotoplcally for this sample and included 0.99 pCi/g thorium-228; 321 pCi/g thorium-230; and 1.5 pCi/g thorium 232, for a tolal of 323.5 pCi/g.

!

LDL - The sample result was below the Lower Detection Limit, which was estimated to be 0.5 pCi/g for cesium-137, cobalt-60, and amerlclum~241. The LDL for

radium-226 or actinlum-227 was estimated to be 1 pCi/g. \
NR - No result provided. (Note: no samples were taken for plutonium-238 when /n situ gamma spectrometry was performed.) ‘

~50795———2825—————3940——-— 4120 - - ~—10-83-~ ~ - 0 0.97

-3
o]
[«4]

n
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Map Coordinates MRC 1D Depth  Pu-238 Thorium® Tritium Co-60 Csha7 Ra-226 Am-241
Location® South West No. Mo-Yr (inch) (pCi/g) (pCi/g) (pCi/mL) (pCi/g) (pCi/g) (pCi/g) (rCi/9)
' |
~60764———3306——— 33603884 ——10-83- o- g-32 b | :
—§0766~———8850- 3206 —F33G————59-64 & 055 — ‘ f
——§0766———3360—————3360———F340———09-84 o +43 b l
—S0767—— 3400 3076— 73440984 o 043 — b ' !
——60768——3400———— 3226 2888— ——10-83 —0 0.61 b
o 06+ b .
4 o 0.64 b | |
( +
0 046 b
|
4— o 0-23 b |
——_e% S0773 3500 3200 2887 10-83 0 1.67° b 0.15
— S0724 3550 3075 2886— 10-83 o 0.54 b
i
——3P> SO775 3575 3350 2883 10-83 0 1.61 b 0.99 ; !

*C denotes core location and S denotes surface sample location on Plate 1.

®Thorium 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 for this sample was given as "SS". For mapping purposes (Plates 1-and 5), this is assumed to be a surface sample.
9Sample 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 thorium-232, 1or a total of 3235 pCi/g.

LDL - The sample result was below the Lower Detection Limit, which was estimated to be 0.5 pCi/g for cesium-137, cobalt-60, and americium-241.

radium-226 or actinlum-227 was estimated to be 1 pCi/g.

NR - No result provided. (Note: no samples were taken for plutonium-238 when in situ gamma spectrometry was performed.)

E-73

'
t
'

\The LOL for
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Map Coordinates MRC ID Depth Pu238 - Thorum® Tritium Co-60 Cs-137 Ra-226 Am-241
Location®  South West No. Mo-Yr  (inch) pCi/g) ®C/g) (pCi/ml)  (pCl/g) (pCifa) pCi/g) (pC/g)

el O-

<P
g

0704

L~ l’/ S0971 4075
Co198 4135
S0972 4225
$0973 4225

2855

- 50974 4250 2830 5669 07-84

$0975 4275 2580 5964 07-84 0 LOL DL 11 Lol

80976 4275 2780 5968 0784 0

*C denotes cors location and S denotes surface sampis location on Plate 1. |
®Thorium results of x 2pCi/g are listed as "b". '
“Verification sample analyzed for QA/QC.

“No MRC D assigned because In sity gamma spectrometry was performed for thorlum-232. ;
*Gamma results could not be confirmed using the gamma spectroscopy printout given in this appendix. |
"The depth for this sample was given as “SS". For mapping purposes (Plates 1 and 5), this Is assumed to be a surface sample. '
“Sampig resulls were given isotoplically for this sample and Included 0.99 pCi/g thorium-228; 321 pCl/g thorlum-230; and 1.5 pCi/g thoriunﬁ-zsz, for a total of 323.5 pCi/g.

!

-

LOL - The sample result was below the Lower Detection Limit, which was estimated to be 0.5 pCi/g for cesium-137, cobait-60, and amaﬂc:lum-241 . The LDL for
radiurn-226 or actinium-227 was estimaled to be 1 pCi/g. ; ‘
NR - No result provided. {Note: no samples were taken for plutonium-238 when In situ gamma spectrometry was performed.)

/ 8269 10-84 108 0.02 b : o
43 . : ,‘

_‘B 3
S L it a4

——P 50983 3628 3325 4517 0184 0 0.28 b 0.28

{50984 3650 3275 5939 07-84° 0 2.95 b
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Map Coordinaies

Thorlum® Tritlum Co-60

Cs-137

*C denotes core tocation and S denotes surface sample location on Flate 1.
®Thorlum results of < 2 pCi/g are listed a8 "b",
“Verlfication sample anatyzed for QA/QC.

‘No MRC ID assigned because In situ gamma spectrometry was performed for thorlum-232,

MRCID Depth Pu-238 Ra-226 Am-241
Location®  South West No. Mo-yr  {nch)  (Ci/g)  @C/9) .  @EC/mL  (C/e)  EC/E)  EC/g) PCy/g)
-——V'sogas 3675 3250 5940 07-84 o 8.53 7.73 |
55— o :t: 18 25 t
S0986 3875 3250 2043 1083 0 = SSS Ak ?
50957 -3360- 5642 G- o 436~ b
———3m.- CO201 3600 3380 8279 1084 42 1.57 b ~ . :
8280 10-84 108 1.88 b ‘
AP 45&;—--——-«-0*-———;-—-0-*-—-—%) t o7

*Gamma results could not be confismed using the gamma spectroscopy printout given in this appendix,
"The depth for this sample was given as "SS°. For mapping purposes (Plates 1 and 5}, this Is assumed to be a surface sample.
95ample results were given isotopically for this sample and Included 0.99 pCi/g thorium-228; 321 pCijg thorum-230; and 1.5 pCl/g thonum :232, for a total ot 3235 pCi/g.

LOL - The sample result was below the Lower Detectnon Limit, which was estimated to be 0.5 pCi/g for cesium-137, cobalt-60, and americlum-241. The LDL for

radium-226 or actinlum-227 was sstimated to ba 1 pCi/g.

NR - No result provided. (Note: no samples were taken {or plutonium-238 when In situ gamma spectrometry was pertormed.)

S0993 3650 3630 4526 0184
S0994 3650 3680 7206 0084
N /’
C0203 3650 3760 7810 1084,
781 10-84

-
Co204 3675 3405 1281 12.82
1282 12.82
205 3675 as1s 1285 12.82
1286- 1282

=Z-88

‘
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Cs-137

Map Cocrdinates MRC D Depth Pu-238 Thorium® Tritium Co-60 Ra-226 Am-241
Location®  South West No. Mo-Yr {inch) pCl/g) {pCi/g) (pCi/mt)  {pCi/g) {pCl/g) (rCil/g) {pCi/g)
e GOEFE——BEBL A4 43— NOAE 0484 G———NR 5 ;
o None? 04-84 12 NR X ‘
None® 0484 24 NR 06
None' 04-84 36 NR 04 ,
None® 04-84 : NR 04 !
None* 04-84 60 NR 03 :
Co274 31319 34785  None’ 0482 0 NR 05 ;
Jone" 04-84 12 NR 06
None® 04-84 24 NR 03 !
NoreS 4 36 NA 0.4 :
[ 1
—————- C0275  3529.9 34470  None® 04-84 0 NR 03 ; '
None® 04.84 12 NR 06 i f
None® 04-84 24 NR 07 i
None® 04-84 38 NR 0.4 1
i
< o _NR- 08 ‘
None‘ 0484 12 NR 09 ' ! /
None® 04-84 24 NR 03 Z

C denotes core location and S denotes surface sample location on Plate 1.

®Thorium results of < 2pCi/g are listed as "b".
“Verlfication sample analyzed for QA/QC.

“No MRC ID assigned because in situ gamma spectrometry was performed for thotlum-232,

*Gamma results could not be confirmed using the gamma spectroscopy printout given in this appendix.

"The depth for this sample was given as “SS". For mapping purposes (Plates 1 and 5), this Is assumed o be a surface sample,
®Sample results were given isotopically for this sample and Included 0.99 pCi/g moﬂum-zzs. 321 pCl/g thoium-230; and 1.5 pCifg tho:lum 232, or a total of 323.5 pCi/g.

LDL - The sample result was below the Lower Detection Limil, which was eshmated 10 be 0.5 pCi/g for ceslum-137, cobalt-60, and americlum-241. The LOL for

radlum-226 or actinium-227 was estimated to be 1 pCi/g.

NR - No result provided. (Note: no samples wete taken for plutonium-238 when In sifu gamma spectrometry was performed.)

e»"/m-ea 0 NR

Co279  3567.8 35653  No ‘ 0.2
/@ge" 04-84 12 NR 03
' - _ None® 04.84 24 NR 05
co2 3705.2 37107 None: 0484 0 NR 08
None 04-84 12 NR 09

None 484 24— NR +0 ' T~



Environmental Restoration Program ‘ c T

OPERABLE UNIT5 R
OPERATIONAL AREA PHASE | INVESTIGATION

AREA 22 FIELD REPORT

MOUND PLANT _
MIAMISBURG, OHIO L
VOLUME | - TEXT

U.S. Department of Energy o .
Albuquerque Operations Office : :

= v




1. INTRODUCTION

Area 22 has been identified as an area of concem (AOC) within the Operational Area of Operable Unit
(OU) 5. The Phase 1 reconnaissance Investigation Area 22 Field Report (Area 22 Field Report) is the first
'in a series of reports that support the effort to conduct a remedial investigation/feasibility study (RI/FS)
of OUS. The RI/FS will characterize Area 22 for all chemical and radiological substances that potentially
pose a threat to human health and the environment. RI data gathering will be conducted in a phased
~ approach; Phase 1 investigations will provide a qualitative screen to select a strategy for potential Phase
2 and Phase 3 investigations as required. Phase 2 investigations may be conducted to provide detailed

data on Area 22 contaminants are detected followed by a possible Phase 3 investigations as needed.

The following sections briefly describe the scope of the Area 22 Field Report, provide a site description,
and review the site land use history. The final section presents the organization of the remainder of the

report.
11. SCOPE

The purpose of the Area 22 Field Report is to present the field work performed and data collected at Area
22 during the Phase 1 investigation conducted in June and July, 1994. Relevant data available from
previous studies is also integrated into this report. This work was conducted according to the Operable
Unit 5, South Property, Remedial Investigation/Feasibility Study Work Plan (DOE 1993a).

12. SITE DESCRIPTION

Area 22, approximately 175 feet by 200 feet (35.000 ft®), is located on the southwest part of the Special
Metallurgical/Plutonium Processing (SM/PP) hill near Building 53 (see Plate 1). Along the eastern edge
of the Area is a large concrete pad used to store rolloff boxes. Area 22 contains many small piles of
excavated soil from past construction activities at the Mound Plant. The Area is topographically flat and
vegetation consists of grasses, shrubs, and small trees with concrete rubble and other construction debris
exposed. at the surface. A major portion of the Area is roped off and desfgnated as a radiological area.

Previous investigations (DOE 1992a) show that bedrock ranges from two to seven feet below ground

surface.
Mound Plant, ER Program OUS Phase | Area 22 Field Report
Draft September 1994
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13. SITE HISTORY

Area 22, also referred to as .the "orphan soils" area, was historically used to store contaminated soil and
debris excavated from other areas at the Mound Plant. Soil comaminatéd with polonium-210 from a waste
linebreak west of the HH building was deposited in ‘Area 22 in 1985 (DOE 1992b). The Area was first
identified during the gamma survey conducted under the Site Survey Project (Stought et. al 1988).

14. REPORT ORGANIZATION
The remainder of this report presents the results of the Phase 1 investigation for Area 22. Section 2
summarizes field activities performed and data collected during the radiological and the soil gas surveys.
It also compares significant data from previous investigations with Phase 1 investigation data. References
are provided in Section 3. Survey maps, field logbooks, radiological data, and the soil gas data are

included in the appendices.

Mound Plant. ER Program OUS Phase 1 Area 22 Field Report

Draft September 1994
eptemer Page 27



2. FIELD ACTIVITIES AND DATA SUMMARY

Phase 1 field activities were conducted to characterize areas of contamination, if any, that may require

further sampling under Phase 2 and Phase 3 investigative programs. In Area 22, Phase 1 reconnaissance

"7 activities consisted of:
. a field instrument for the detection of low-energy radiation (FIDLER) survey to detect

Screening Facility to further detect possible surface radiological contaminates; and

. . a soil gas survey to detect subsurface volatile and semi-volatile organic chemical

contamination.

The radiological screening was conducted to detect the presence of plutonium-238 (Pu-238) and thorium-
232 (Th-232) in Area 22. The soil gas survey was conducted to detect total aromatic hydrocarbons, total
semi-volatile compounds (SVOCs), lubricants such as light oil and greases, and total volatile halogenated

compounds.

The data collection points for the FIDLER survey, the soil screening activities, and the soil gas survey
were established over the estimated Area 22 boundary on a 25 foot grid system (see Plate 1). The land
survey map of Area 22 (Appendix A) shows those points within the area located by a registered surveyor.
Prior to sampling, all transverse lines of the grid system were cleared of trees and underbrush and the

remaining sample locations were marked with survey stakes.

The following sections describe the field activities and analyses performed, and the results of the Phase

1 investigation.

___} 2.1. RADIOLOGICAL (FIDLER) SURVEY

2.1.1. Field Work Performed and Procedures

A FIDLER survey was performed over Area 22 on July 12 and 13, 1994, following the Mound Standard
Operating Procedure (SOP) 6.7, Near Surface and Soil Screening for Low-Energy Gamma Radia;ion

Using the FIDLER.
Mound Plant, ER Program OUS Phase | Area 22 Field Report
Draft - September 19%4
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——jm~ 2.1.4. Presentation of Data

Appendix C contains all radiological data collected during the Phase 1 investigation. It includes data from
the FIDLER survey and analytical results of soil samples sent to the Mound Soil Screening Facility.

The FIDLER survey located two areas of elevated surface contamination as summarized in Table II.1
shown in Figure 2.1. Pu-238 was detected at location 17.5 at 130 cpm and Th-232 was detected at
locations G7 and 17.5 at 15 kcpm and 29 kcpm, respectively. Additionally, the Out Channel detected five ~
serpentined locations (see Appendix C) where the contamination criteria was exceeded by 300 cpm. The

potential for minor levels of radiological contamination may exist in these isolated areas.

Table I1.1. Summary of Elevated Surface Radiological Activity in Area 22 (FIDLER Survey)

EPICENTER | CHANNEL I (cpm) | CHANNEL 2 (kcpm) | OUT CHANNEL (kcpm) | SIZE | DESCRIPTION
LOCATION
CC RDG cc RDG cc RDG
G7 205.4 150.0 9.64 15.0 10.79 170 | 1ft piles of rubble
: ' diam in heavy brush
I17.5 67.6 130.0 9.75 290 11.7 340 | 14 ft piles of rubble
diam in heavy brush
€pm - counts per minute CC - contamination criteria

kepm - counts per minute x 1000 RDG - FIDLER reading

diam - diameter

Surface soil samples, collected as part of the soil gas survey (see Section 2.2.1), were analyzed for Pu-238
and Th-232. The action level of 2.0 pCi/g estéblished by the Mound Plant for Th-232, was exceeded at
1 of the 72 sainple locations (see Table 11.2). Concentrations of Pu-238 at or exceeding the Mound Plant
action level of 25 pCi/g were detected at 21 of the 72 sample locations (see Table I1.2). Figure 2.2
displays (1) the grid locations where concentrations of Pu-238 equal or exceed 25 pCi/g and (2) the
concentration contours where Pu-238 exists at concentration from 25-50 pCi/g and at concentrations
greater than 50 pCi/g. As displayed in Figure 2.2, there are four areas where the Pu-238 concentration
exceeds 50 pCi/g. Additionally, surface soil sample results indicate that Pu-238 contamination exceeds
the estimated Area 22 boundary on the northwest side.

Mound Plant, ER Program OUS5 Phase 1 Area 22 Field Repornt

Draft September 1994
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Out Channel=17 kecpm
(CC=10.79 kcpm)
Channel 2=15 kepm

" (CC=9.64 kepm)

MSC.DWG 9/16/94

North

Scale (ft.)

LEGEND

E Structures —
; [ ————Paved/Unpaved ‘ ‘
¢ ! T~ Roadway
] i F1
\;E’.x — .. — Ephemeral Stream to
Mound! M9
-\Ehl'.t_' /879-’ Topographic Interval

Location Map o AOC Sampling Locations

Area Boundary (Estimated)

Areas of Elevoted Radiological Actlvity

Grid System (Spacing is 25 fi.)

CC - Contamination Criteria
cpm — Counts Per Minute
kepm — Counts Per Minute X 1000

-

Figure 2.1. Areas of Elevated Surface Radiological Activify in Area 22 (FIDLER Survey)
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—— &= Table I.2. Summary of Elevated Surface Radiological Activity in Area 22
(Mound Soil Screening Facility Data)

Mound Soil Screening Facility Data
Grid Location® Plutonium-238 (pCi/g) - Thorium-232 (pCifg) .
G3 28 ND
G7 37 ND
a o H2 T 33 B o ND o )
H4 34 ND
H5 26 ND
H7 31 ND
I4 25 ND
Is 27 ND
17 27 ND
J1 25 ND
2 31 ND
J3 39 ND
14 29 3.10
15 56 ND
16 ' 81 ND
17 - 34 ND
K3 40 ND
K4 67 ND
L1 25 ND ~ .
L3 , 27 ND
M3 51 ND

a - See Figure 2.2 for grid location point.

ND = Radiological contamination not detected above action level.

Mound Plant, ER Program OUS Phase 1 Area 22 Field Report
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LEGEND
D Structures o Locations of Pu-—238 Concentrations

Pl ————— Paved/Unpaved => 25 pCi/g

S I' Roadway =5 Contour for Pu~238 Concentrations
| . — .. — Ephemeral Stream Between 25 - 50 pCi/g
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d-omd" }a,, Topographic Interve > 50 pCi/g

! Plant 1 - Area Boundary (Estimated) F1

V- o Locations of Pu—238 to Grid System (Spacing is 25 ft.)
Location Map Concentrations < 25 pCi/g M9

Figure 2.2. Locations of Elevated Surface Soil Radiological Activity (Pu-238)
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———3m=2.1.5. Comparison with Historical Radiological Data -

Surface soil samples collected in Area 22 during the Site Survey Project (Stought et. al 1988) were
analyzed for Pu-238 and screened for Th-232 using a FIDLER. Additionally, some samples were further
analyzed-for-tritium;-cobalt-60;-cesium-137;-radium-226;-and-americium-241-(DOE-1992b)—The-results———— - ‘
of the surfacé soil éampling conducted under the Site Survey Project (DOE 1992b) are presented in Table
I1.3 (DOE 1992b). The corresponding sampling locations are shown in Figure 2.3.

As shown in Table IL.3, the concentrations of Pu-238 and Th-232 from historical data are well below
Mound action levels. However, cobalt-60 was detected in samples SO0787 and SO790 at 143 and 54 pCi/g,
respectively. ‘The same samples showed radium-226 present in concentrations of 0.4 and 0.7 pCi/g.

Sample S0787 also contained 7.0 pCi/g of cesium-137.

In contrast to the 1988 Site Survey Project, the results from the soil sample screening for Area 22 during
the Phase 1 investigation indicate the presence of Pu-238 in the surface soil. Pu-238 was detected at
levels greater than 25 pCi/g at 21 of the 72 sample locations (see Figure 2.2). Th-232 was detected ét
levels greater than 2.0 pCi/g at 1 of the 72 sample locations.

22. SOIL GAS SURVEY

I

——p» 2.2.1. Field Work Performed and Procedures

A soil gas survey was performed over Area 22 from June 22, 1994 to July 13, 1994, per the OU5 QAPjP,
Attachment 1, SOP for Petrex Environmental Surveys (DOE 1993b). The survey was completed over the
grid system established for Area 22 (see Plate 1).

2.2.1.1. Installation

Two sets of time calibration samplers (timers) and 32 data samplers were installed on June 22, 1994. The
rerhaining 40 data samplers were installed on June 28 and June 29, 1994. Locations of the timers and the
data samplers are shown in Appendix D, Plate 1. The samplers and timers were installed at depths
between 12-18 inches using an electric hammer drill and a 18 x 1.5 inch steel/tungsten carbide-tipped drill
bit.

Mound Plant, ER Program OUS Phase 1 Area 22 Field Report
Draft September 1954
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Table IL3. Summary of Historical Radiological Data Collected in Area 22 (Mound Site Survey Project, 1983-1985)

Surface Plant Coordinates MRC ID Depth | Plutonium-238 | Thorium® | Tritium | Cobalt-60 | Cesium-137 Ra&ium-226 Americium-241
Location* | South West No. Mo-Yr | (inch) (pCi/g) (pCilg) | (CmL) | (pCivg) (Ci/g) (pCil/g) « (pCilg)
50787 3550 3400 9807 | 06-85 0 NR NR NA 143 70 04 LDL
$0775 3575 3350 2883 | 10-83 0 1.61 b 0.99
$0773 3500 3200 2887 | 10-83 0 1.67 b 0.15 ! |
$0790 3560 3390 9810 | 06-85 0 NR NR NA 54 . LbL ‘ 0.7 LDL

*Surface locations are shown in Figure 2.3.
*A "b" indicates that the total thorium concentration was less than the background level of 2.0 pCi/g, using FIDLER screening. Therefore, radlochemlcal analysis 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 nmencmm-24l and 1 pCi/g for radium-226.
MRC ID - Monsanto Research Corporation identification
NR - No result given

pCi/g - picocuries per gram
pCY/mL - picocuries per milliliter

Source: DOE, 1992b
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No accidents or safety violations were reported during the soil gas survey. A health and safety

surveillance was conducted on August 23, 1994; no variances were reported.

2.2.4. Presentation of Data

The Report of Findings of the Petrex soil gas survey is presented in Appendix D. The report discusses

the Petrex method, the scope of work, method quality as}surance/quality control (QA/QC), and results.

-Appendix D, Plates-1 through 5, show.sample.locations-and significant ion counts of targeted compounds. - ... _ _.

Ion count values are the unit of measure assigned by the mass spectrometer to the relative intensities
associated with each compound. These intensity levels do not represent actual concentrations. Soil gas
data are considered semiquantitative in that multiple sources in soil and/or groundwater cannot be

differentiated.

NERI was instructed to provide analytical data for four general classes of compounds in order to assess

the potential for the presence of subsurface contamination:

* total aromatic hydrocarbons;
« SVOCs; '
_ total oil and grease range hydrocarbons (lubricants); and

o total’halogenated compounds.

—= 2.2.4.1. Distribution of Total Aromatic Hydrocarbons

Total aromatic hydrocarbons are reported as the combined level of C, to C,s aromatic, or benzene based
hydrocarbon compounds. These aromatics are common components of gasoline, diesel fuel, heating oil,

kerosene, and solvents.

Elevated levels of aromatics are present in the soil gas principally in the southemn portion of Area 22
(Appendix C, Plate 2). Only three sampling points outside this Area, to the northwest, also showed
elevated levels of aromatics. With the exceptions of samples #62 and #64, it is the C, and C; aromatics

that are most prevalent in these areas.

Mound Plant, ER Program OUS Phase 1 Area 22 Field Report
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——3»- 2.2.4.2. Distribution of Total Semivolatile Hydrocarbons

Naphthalene, C,, through C,; alkyl naphthalenes, and C,,, C,, and C¢ polycyclic hydrocarbons are
reported as total semi-volatile hydrocarbons. These compounds are constituents of creosote, coal tar, and

.-~ - ___other heavy, high boiling point fraction petroleum products.

The highest relative levels of SVOCs detected in soil gas were from samples #62 and #64, located in the
-—-- - —-- southcentral portion of Area 22. Anomalous though less-elevated levels of SVOCs were detected at-two . .- _ _
other points to the north and northeast (Appendix D, Plate 3).

—fa 2.2.43. Distribution of Total Oil and Grease Range Hydrocarbons

~ Total oil and grease range hydrocarbons detected are C,;, C,,, and C,s alkanes, cycloalkanés, alkenes,
cycloalkenes, dienes, and alkynes. These hydrocarbons are common constituents of oils and greases but

are also found in heavy fuels and heating oils.

Only soil gas from samples #62 and #64 contained elevated levels of oil and grease range hydrocarbons.
These sample points are in the southcentral ponion of Area 22 and are displayed in Appendix D, Plate
4, '

———> 2.2.4.4. Distribution of Total Halogenated Hydrocarbons

Total halogenated hydrocarbons ére reported as the combined levels of trichlorethene (TCE) and
tetrachloroethene (PCE). TCE and PCE are most often used as solvents in degreasing, stripping, or dry

cleaning operations.

-As shown in Appendix D, Plate 5, total halogenated hydrocarbons were found in soil gas from the central,
northern, and eastern portions of Area 22. The highest relative level came from sample #179 (grid point
G5), located along the eastern edge of the area. PCE was detected much more frequently than was TCE.

However, given the length of sampler exposure, halogenated hydrocarbons levels are low.

Mound Plant, ER Program QUS Phase 1 Area 22 Field Report
Draft September 1994
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In summary, data from the Area 22 soil gas survey suggest that:

1. Petroleum hydrocarbons exist in the subsurface soil along the southem boundary and at limited
isolated points to the northwest. Because the Petrex method is very sensitive to volatile organic

-~ e - . and SVOCs, even the highest levels of hydrocarbons detected may represent concentrations that

are not environmentally significant.

- - - - = 2- — - -PCE-is-the-principal halogenated-hydrocarbon detected and-was found-at grid-point G5 inthe east —..._.__. _

central portion of the area. Given the sensitivity of the Petrex method to halogenated volatile
organic compounds, even the level of PCE found may represent a concentration that is not

environmentally significant.

2.2.5. Comparison with Historical Chemical Data

No historical data is available concemning the lateral and vertical distribution of the chemical contamination

in Area 22 (DOE 1993d). Therefore, no comparison with the Phase 1 investigation results can be made.

Mound Plant, ER Program QUS Phase | Area 22 Field Report
Draft September 1994
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Table I.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-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyi-phenylether
Butylbenzyiphthalate
Carbazole

4-Chloroaniline
4-Chloro-3-methyiphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl-phenylether
Pentachlorophenol
Phenanthrene

Phenol

ER Program
Revision 0

Dibromochloromethane 4-Methyl-2~Penténone

1,1-Dichloroethane Styrene
1,2-Dichioroethane 1,1,2,2-Tetrachloroethane
" 1,1-Dichloroethene - - - -- - - --Tetrachloroethene. . _. .

1,2-Dichloroethene (total)
1,2-Dichloropropane

1,1,1-Trichloroethane
1,1,2-Trichloroethane-

cis-1,3-Dichloropropene Trichloroethene
trans-1,3-Dichloropropene ~Toluene - -~ -~ - - -

Ethylbenzene ‘ Vinyl Acetate

2-Hexanone Vinyl Chloride

Methylene Chloride Xylenes (total)
Chrysene Hexachlorobenzene
Dibenz(a,h)anthracene Hexachlorobutadiene
Dibenzofuran Hexachlorocyclopentadiene
1,2-Dichlorobenzene Hexachloroethane
1,3-Dichlorobenzene Indeno(1,2,3-cd)pyrene
1,4-Dichlorobenzene Isophorone

3,3-Dichlorobenzidine
2,4-Dichlorophenol

2-Methylnaphthalene
2-Methyiphenol

Diethylphthalate 4-Methylphenol
2,4-Dimethyliphenol Naphthalene
Dimethyphthalate 2-Nitroaniline
Di-n-butylphthalate 3-Nitroaniline
Di-n-octylphthalate 4-Nitroaniline
4,6-Dinitro-2-methyiphenol Nitrobenzene

2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene

2-Nitrophenol
4-Nitrophenol
N-Nitroso-di-n-propylamine

Fluoranthene N-Nitroso-diphenylamine
Fluorene 2,2-oxybis(1-Chloropropane)
Pyrene 2,4,5-Trichlorobenzene

1,2,4-Trichlorobenzene 2,4,6-Trichlorobenzene

Soil Gas Confirmation Sampling
April 1996
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Table .1 Soil Analyte List (Continued)

Pesticides/PCB's

Aroclor-1016 Delta-BHC Endosulfan Il

Aroclor-1221 Gamma-BHC Endosulfan sulfate
Aroclor-1232 alpha-Chlordane Endrin

Aroclor-1242 gamma-Chlordane Endrin aldehyde

Aroclor-1248 44DDD° " - - - -~ Endinketone - - - . .. __
Aroclor-1254 4,4'-DDE Heptachlor

Aroclor-1260 4,4-DDT Heptachlor epoxide

Aldrin Dieldrin Methoxychlor

Alpha-BHC Endosulfan| i - Toxaphene -~ -~ - - - -
Beta-BHC

Inorganics

Aluminum Copper Potassium

Antimony Cyanide Selenium

Arsenic Iron 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
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Table A.1. Soil Gas Confirmation Detected _—yglgtilg-.lo,fganic Compounds {cont.)

gy abed

\ -6
SGC SGC SGC SGC ‘ SGC SGC ) 1 Con;t?uction
ANALYTE ~ AO3 AO3 A21 A22 o sDB SDB Background - Worker
‘Q00086 000087 000088 000093 - \000097 000098 Guideli
~.\ uidelines
VOLATILES (ug/Kg) \ / o \ /
Acetone \ 13 / 1 NA 105000000
1,2-Dichloroethene (total) - NA 21500000
2-Butanone a J NA 46500000
Benzene NA 8900
Carbon Disuifide NA 1400000
Chloroform NA NA
Chloromethane NA NA
Ethylbenzene NA 480
Methylene Chloride 9 1 21 NA NA
Tetrachloroethene 70 NA 10500000
Toluens NA 1250000
Trichloroethene 26 NA 41000
Xylene (total) NA 2150000000
J- ﬁuﬁ\érical value is an estimated quantity
NA - Value not available
D- Sample was diluted .
C- Estimated due to error in calibration

1alkg -

micrograms per kilogram

NQ - bCGj(j‘rvuv\cl \A.(ue UT (Com VU\T-QA

R - 'dec‘r,e cTed bhefow Y'Pg’u\wcé )eve/ o J.{ch'hbw,
buT abeve imSTramenT Jwval o Je’Todioq.

F  >gram

Soil Gas Conf’
Ap. N J.SG

tion Sampling

Samples 91, 92, 94, 95, and 96

i were not recorded. Therefore,
no volatiles were detected.

Appe

O
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Soil Gas Confirmation Detected Semivolatil

 Organic Compounds (cont,)

Table A.2. "
. SGC sGC sGC sGC SGC sGe ! ‘ Cons‘t?‘lﬁon
ANALYTE A21 A22 A22 A22 sDB SDB | Backgrouqd Worker
000088 000092 000093 000094 000097 000098 ! 1 Guidelines
SEMIVOLATILES (wg/Kg) l ‘
Ac;anaphthene - 19 NA 1 NA
Acenaphthylene J NA .j NA
Anthracene . 3 J 39 NA 320000000
Benzo(a)anthracene 23 51 J 160 J 100 NA ‘ 4100
Benzola)pyrene 23 65 J 180 J | 92 NA’ ' ‘ 410
Benzo(b)fluoranthene 28 62 J 170 J 96 NA 4100
Benzo(g,h,i)perylene 48 J 65 46 NA 1 NA
Benzolk)fluoranthene 21 69 J 160 x 9 J | i NA 5 41000
Bis(2-ethylhexyl)phthalate 2 19 J : NA | 215000
Butytbenzylphthalate | NA ‘ 215000000
Carbazole 0 , NA | NA
Chrysene 25 76 J 170 J 1 : NA | 410000
Di-n-butyi phthalate I NA 105000000
Di-n-octyl phthalate ! NA | 21500000
Dibenz(a, hlanthracene 35 22 g NA 410
Dibenzofuran 28 NA : NA
Diethyl phthalate 20 J I NA ] NA
Fluoranthene 59 140 J 330 350 J ' NA | 42500000
Fluorene . 27 J: NA ! NA
Indeno(1,2,3-cd)pyrene " 42 J 110 J 62 J NA { 4100
2-Methylnaphthalene : A NA
Naphthalens : 1 NA
Phenanthrene 42 96 J 50 4 | 340 g NA\ | NA
Phenol : NA. \| 650000000
Pyrene 48 120 J 280 J 240 J ' NA ‘ 32000000
|
Samples 91, 95, anqg 96 wer
notrecorded. Therefore. noe
. L
Semivolatiles were detected.
ER Program Soil Gas Confirmation Sampling : i Appendix A
Revision O April 1996
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Jable A.4._Soil Gas Confirmation Detected TAL Inorganics (cont.)

IS abed

Rk
f : ‘- | 10°
SGC ! SGC SGC SGC SGC - SGC Construction
ANALYTE A22 : A22 . A22 A22 A22 A22 Background | . Ol B
000091 000092 000093 000094 000096 000096 ‘ |
. ! Guidelines
INORGANICS (mg/kg) | :
Aluminum 5800 13700 8520 8970 13100 16400 19000 [ NA
Antimony 048 BJ 062 BJ NA ] 426
Arsenic 0.80 B 5.4 1.0 B 4.2 5.5 J 1.1 ' 8.6 | 320
Barium 36.3 B 102 64.2 55.0 76.1 86.0 " 180 | 75000
Beryllium 0.05 B8 | o40 0.20 B | 0.09 0.90 0.48 1.3 | 0.7
Bismuth ' 0.98 ' " NA : NA
Cadmium 3.1 6.1 3.8 3.6 5.2 24 ' 1060
. |
Calcium 217000 188000 160000 124000 4190 J 137000 v 310000 | NA
Chromium 7.1 16.8 105 13.8 20.2 17.2 l 20 | 1060000
Cobalt 56 B | 110 B | 60 B | 6.7 13.0 9.8 " 19 '. NA
Copper 8.6 20.1 10.8 17.8 22.4 16.8 526 1 NA
Cyanide ' ND ] 21400
fron - 14500 27100 16900 15900 32000 29400 | 35000 ] NA
Lead 7.6 10.4 5.5 20.4 176 J 8.5 ' 48 | NA
. 'i
Lithium 180 B 19.5 B 14.4 B 130 B 8.7 22.8 B ||;; 26 | NA
Magnesium 13600 33000 24700 72600 2940 5320 ', 40000 ‘ NA
Manganese 347 788 402 603 600 J 653 1400 ‘I 135000
Mercury | 0.08 B 0.08 8J " NC | 320
Molybdenum . 0.22 B 1.7 B | 0.91 B 2.0 B 2.4 B 1.3 B | 27 : NA
Nickel 12.6 27.9 16.4 12.0 26.0 22.6 i32 . 21600
Potassium 1190 873 B 852 B 820 B | 1510 ' 1900 ‘ NA
Selenium NA . NA
| sitver 11 1700 | 6600000
Sodium J | ee7 . 240 I NA
Thallium 460 t NA
Tin B 1.2 20 - | NA
| vanadium 23.7 25 } 7600
Zinc 63.7 140 | 320000
" X o s P TR TG A%y e ITRRUA CEENT OIS
i'ER Brogram r» i Soil Gas Confi--~ation Sampling
-R‘f'"""'\ no )96



Table A.5. Soil Gas Confirmation Detected Nitrate-Nitrite (cont.)

8
SGC SGC SGC SGC SGC SGC | c ‘t° .
ANALYTE AOJ AOJ AOJ AOJ AOJ AOJ Background | | .°3: ""‘°"°"
000073 000074 000075 000076 000077 000078 yorxer
] Guidelines
GENERAL ANALYTES ! §
% Solids (%) 94.0 88.5 85.3 86.8 85.8 89.4 TNA | NA
Nitrate/Nitrite (MG-N/KG) 2.3 1.8 3.5 2.2 0.64 2.9 . 26 j NA
; T 8
s6C s6C sGC S6C SGC sGc | | come
ANALYTE AO3 AO3 AO3 AO3 AO3 AO3 Background | | °“Ws‘“"(°‘ on
000079 000080 000081 000082 000083 000084 ' o orker
: Guidelines
GENERAL ANALYTES ) i
% Solids (%) T &8 86.6 90.2 92.3 82.0 84.9 T NA ‘ NA
Nitrate/Nitrite (MG-N/KG) 2.2 3.7 2.2 1.4 1.6 13.1 - 26 ! NA
3 |
I -8
SGC SGC SGC SGC SGC sGC c 107
ANALYTE A03 AO3 A03 A21 A21 A21 Background |! °$‘""<°"°"
000085 000086 000087 000088 000089 000090 . : vorker
| | Guidelines
GENERAL ANALYTES J - l
% Solids (%) 88.8 86.0 87.9 79.9 ! NA
Nitrate/Nitrite (MG-N/KG) 6.8 8.6 0.93 3.4 NA
— : 2
SGC SGC SGC o
ANALYTE A22 A22 A22 c°&7"‘;""°"
000092 000093 000094 yorxer
Guidelines
= = -—~ - "GENERAL ANALYTES
| % Solids (%) NA
Nitrate/Nitrite (MG-N/KG) NA
o
[\Y]
(=]
[0}
01 - . .
- Soil Gas Confirmation Sampling Appendix A

ER Program

Ravigion 0 A-47
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Table A.6. Soil Gas Confirmation Detected Radionuclides (co t.)ﬂ

SGC SGC SGC SGC SGC SGC SGC r' i Con;t?;ﬁon
ANALYTE AO3 A03 AO3 A21 A21 A A22 ! Background Worker
000085 000086 000087 000088 000089 0090 000091 ‘ Guidelines
RADIONUCLIDES (pGi/g) e .
Americium-241 / " ND 4.95
Bismuth-207 \ / ! A ND | 0.175
Bismuth-210 : o~ NA
Cesium-137 0.333 0.691 0.589 0.563 I : 0.42 0.46
Cobalt-60 | \ NC' 0.1
Plutonium-238 0.118 3.1 0.444 0.284 *0.449 . 0.13 5.5
Plutonium-239/240 0.00943 0.0132 0.00901 30.00434 , 0.18 5.5
Potassium-40 8.21 16.9 17.5 26.6 : 21.2 ; 371‘ NA
Radium-226 0.552 1.02 , 1.03 1.14 BRI !. 2 0.14
Thorium-228 1.18 0.773 / 0.350 0.954 | 0.855 1.27 D113 | 15 0.86
Thorium-230 0.575 1.07 0.653 1.30 0 1.16 150 g 1.9 a4
Thorium-232 0.890 06 0.455 1.01 . 0.826 1.07 110 S R 50
Uranium-234 0.536 0.799 0.572 0.860 0.767 0.790 L 149 i 1.9 37.5
Uranium-235 0.037 0.0617 0.0591 10.0472 . 0.1 3.35
Uranium-238 666 0.966 0.596 0.897 0.803 1.16 1.22 1.2 1
|
, {
' |
. i
! |
. ‘
4
! I
| |
; !
ER Program Soil Gas Confirmation Sampling : | Appendix A
Revision O April 1996 | ! A-61
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