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CH2M HILL
Mound, !nc.
1 Mound Road

CHZMH'LL P.O. Box 3030

Miamisburg, OH

' 45343-3030
ER-097/03
August 28, 2003

Mr. Richard B. Provencher, Director
Miamisburg Closure Project

- U. S: Department of Energy

500 Capstone Circle

Miamisburg, OH 45342

SUBJECT: Contract No. DE-AC24-030H20152

Contract Deliverable 039 — PRS Documents

PRS 267 PACKAGE, FINAL
Dear Mr. Provencher:
Danny Punch from your office has approved the release ‘of the following document:

e PRS 267 Package, Final

The response to public comments on this package has been approved by the Core Team and is
included in the final package. This package is therefore submitted as documentation of the decision
process leading to RA binning for this PRS. Final documentation of the effectiveness of the RA will be
accomplished through the issuance of a Core Team approved OSC Report. If you have any
‘questions regarding the document, please contact Dave Rakel at Extension 4203.

'Sincerely,

onte A. Williams
Deputy Project Manager, Environmental Restoratlon

- MAW/KMA/idg
Enclosure
cc: David Seely, USEPA, (1) w/attachments ~ Gene Valett, CH2M HILL, w/o attachments
Mary C. Wojciechowski, Tetra Tech EM, Inc., w/attachments Dave Rakel, CH2M HILL, w/o attachments
Brian Nickel, OEPA, (1) w/attachments Public Reading Room, (4) w/attachments
Ruth Vandegrift, ODH, (1) w/attachments Admin Records, (2) w/attachments
Paul Lucas, DOE/MCP, (1) w/attachments DCC, (1) w/attachments

Danny Punch, DOE/MCP, (1) w/attachments
Lisa Rawls, DOE/MCP, w/o attachments

Randy_Tormey, DOE/OH,-(1)-attachments —— T
Terrance Tracy, DOE/HQ, (1) w/attachments

Dann Bird, MMCIC, (3) w/attachment

J. D. Bonfiglio, MESH, (1) w/attachment

Monte Williams, CH2M HILL, (1) w/attachments

John Fulton, CH2M HILL, w/o attachments
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The Mound Core Team
P.O. Box 66
Miamisburg, Ohio 45343-0066

July 2003

Mr. Daniel Bird, AICP

Planning Manager

Miamisburg Mound Community improvement Corporation
720 Mound Road

COS Bidg. 4221

Miamisburg, Ohio 45342-6714

Dear Mr. Bird:

The Core Team, consisting of the U.S. Department of Energy Closure Project (DOE-MCP), U.S.
Environmental Protection Agency (USEPA), and the Ohio Environmental Protection Agency
(OEPA), appreciates your comment on the PRS 267 Public Review Draft Package. Attached is
our response.

Should the response to comments require additional detail, please contact Paul Lucas at (937)
847-8350 extension 314 and we will gladly arrange a meeting or telephone conference.

Sincerely,
DOEMCP: (Vaul Zecom 7//ef03
Paul Lucas, Remedial Project Manager date
USEPA: & M//ﬂ A~ Y/20/03
David P. Seely, Rgmedial Project Manager date

OEPA: A 7 A,,/ 7//%;3 |
e

Brian K. Nickel, Project Manager “d




Response to Public Comments

from MMCIC
on PRS 267 Public Review Draft Package
June 2003

Comment 1. From our review of the PRS 267 Data Package, MMCIC concurs that
thorium and plutonium levels warrant a removal action for this PRS. In addition, MMCIC
agrees that elevated levels of plutonium and thorium in several historic outlying areas
-warrants the cleanup of these areas. Although they are not designated as PRS or
within a PRS, MMCIC understands that they will be remediated with PRS 267.

Response 1. Thank you for your interest and support of the removal action.

Comment 2. MMCIC understands that PRS 267, along with the outlying areas, will be
remediated as part of the Building 38 Removal Action. This is agreeable to MMCIC.
Response 2. Thank you for your interest and support of this approach to the removal

action.

Comment 3. It is MMCIC's understanding that after the remediation process is
complete, the areas will be restored to an appropriate condition in accordance with the
Mound Reuse Plan.

Response 3. The Core Team understands MMCIC’s request and encourages MMCIC
to meet with DOE to obtain an agreeable end state.

1of1



MIAMISBURG CLOSURE PROJECT
POTENTIAL RELEASE
S SITE PACKAGE

Closure

Project Notice of Public Review Period

The following Potential Release Site (PRS) 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 June 11,
2003 through July 11, 2003.

PRS 267: Thorium Storage ind Redrumining Area *

Questions can be referred to Paul Lucas at (937) 847-8350 extension 314
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Regul!ator Release A
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“ADDED:
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e Other Soils Characterization Report results (recently released)
¢ Risk Based Guideline Values to reference section

o PETREX soil gas results -

o Statement that PRS 267 is an active site for waste shipments

August 14, 1995

Reguliator Release B

ADDED:

¢ Soil Gas Confirmation results.

CHANGED:

¢ Narrative to include supplemental data.

¢ Binned Further Assessment required Dec. 18, 1896. The assessment
will need to wait until this active site finishes operations.

August 6, 1996

August 29, 1996

December 18,
1996

-U_ T

Draft Proposed Final Addendum 1 Draft submitted to CT. Binned RA on April 30, 2003. No April-May 2003
\ USEPA comments. OEPA comments were incorporated. Added Addendum
!i 1 to original package and submitted as Public Review Draft.
Public‘, Review Draft Public review period: 11 June to 11 July, 2003. June 2003
Final Changed boring IDs on Figure 4 to be consistent with Figure 3

August 2003
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Addendum 1 to PRS 267 Package

PRS HISTORY:

Potential Release Site (PRS 267) is identified as one of the site’s historic thorium
redrumming areas (Figure 1) and was binned Further Assessment (FA) by the Core
Team on 18 December 1996. Further Assessment sampling was completed between
April and July of 2002 per the Samphng and Analysis Plan (SAP)' approved by the Core
Team.

FURTHER ASSESSMENT ACTIVITY:

The potential contaminant of concern (COC) for PRS 267 (thorium-232) was based on
process history. Plutonium-238 was added as a potential COC based on historic
plutonium-238 results above its screening level. All soil samples were analyzed per the
SAP by onsite gamma spectroscopy and 10% were forwarded offsite for isotopic
plutonium and thorium analysis.

FA sample locations are presented on Figure 2. The FA Data Report? presents a full
account of soil sampling activities and sample results (onsite and offsite laboratory
analyses). A summary of the results above screening levels is presented in Table 1. FA
sample results for detected analytes above screening levels and cleanup objectives are
shown on Figure 3.

Table 1: Summary of FA Results above Screening Levels (pCi/g)

Analyte Max. SL® | #MDA>SL | #detects>SL | CO™ | #detects>CO
Result
Ac-227+D | 1.06U 0.56 3 of 80" 2 of 80¥ 4.6 0 of 80
Co-60 0.12U 0.07 | 28 of 80@ 1 of 80 0.7 0 of 80
Pb-210+D 2.36 1.8 1 of 80 2 of 80 7.4 0 of 80
Pu-238 85.87U 55 2 of 80 0 of 80 55 0 of 80
Ra-226+D 2.92 2.1 0 of 80 13 of 80 2.9 1 of 80
Th-228+D 10.2 1.61 0of9 3 0f 9® 2.6 10f9
Th-230+D | 22.66U | 10MDA® | 2 0f80 0 2.8 0 of 80
Th-232+D | 14.62 1.47 0 of 80 5 of 80 2.1 4 of 80

SL: screening level

CO: cleanup objective
RBGV: Risk-Based Guideline Value

U: not detected at the specified MDA

MDA: minimum detectable activity

CRDL: offsite lab contract-required detection {imit

+D: incorporates daughter products in the risk calculation

'S is greater than the offsite CRDL of 0.8 pCi/g (the other 2 MDAs were < the CRDL)

@ g1 is greater than onsite lab target MDA capability of 0.1 pCi/g and CRDL of 0.2 pCi/g

® The presence of other isotopes above background levels in the same area of interest as Pu-238 will

~commonly result in'a higher MDAfor Pu=238————
) 80 = onsite results + offsite results — superseded results
™ offsite only analysis
® sL = 10° RBGV + background uniess otherwise specified

1of7



Addendum 1 to PRS 267 Package

M co = 10° RBGV + background unless otherwise specified

@ 1f Th-230 is a contaminant of concem (COC), then the Screening Level is 1. 99 pCifg (10-6 RBGV (0.09
pCi/g) plus background (1.9 pCi/g)). If Th-230 is not a COC MCP will use our normal sample analysis
process through gamma spectroscopy unless specified differently in a sampling and analysis plan. MCP
will assure that the Th-230 MDA is less than 10 pCi/g (This implies @ minimum laboratory counting time.).
If Th-230 is detected greater than the MDA but below 10 pCi/g, MCP may re-analyze (gamma or alpha
spectroscopy) the soil sample to confirm the absence or presence of Th-230. The MDA must be less than
10 pCifg for the Th-230 result to be of value. 10 pCi/g is not a screening level for Th-230, rather an MDA
for Th-230, at which gamma spec analysis can cease and results can be reported. It is more a reporting
limit and defines the count time for the analysis suite because it is the limiting isotope (requires longest
count to "see").

ADDITIONAL AREAS OF CONCERN

Historic Sample Results. Two locations southwest of PRS 267 (historic SCR626 and
SCR660) have historic soil sample results of thorium-232 and plutonium-238 above
cleanup objectives. SCR626 is an add-on from PRS 266 RA. SCR626 is located directly
under a ground-level overhead pipe (see photo below). The pipe prevented addressing
this point as part of PRS 266 RA. Excavation of SCR660 was also attempted as part of
the PRS 266 RA. A FIDLER was required to locate the former sample point. Upon
excavation of SCR660, a corrugated metal pipe was uncovered. Thorium-232 was
identified at 24.35 pCi/g in the sediment collected from the pipe and removal ceased.
SCR660 excavation is shown in foreground of photo below.

Neither of the two locations is within a PRS nor identified as a PRS. The Core Team
determined that these locations be addressed as part of PRS 267. Results and
locations of the two historic results are presented on Figure 4.

Samples Near Pole. Prior to collecting samples at B039, the ground surface was
surveyed per RadCon standard practice. An area of elevated FIDLER readings was
identified immediately northeast of BO39, adjacent to a utility pole. Two soil samples
were collected near the pole and confirmed the elevated FIDLER readings. Results and
sample locations are presented on Figure 4 as Flag #1 and Flag #2.

FIGURES

Figure 1: Location of PRS 267

Figure 2: PRS 267 Sample Locations

Figure 3: FA Results above Screening Levels
Figure 4: Additional Locations

TABLES

Table 1: Summary of FA Results above Screening Levels

REFERENCES:

1) PRS 267 Sampling & Analysis Plan, Final, April 2002
2) PRS 267 Data Report Rev 0 September 2002

PREPARED BY:
Karen M. Arthur, CH2MHill, ER QA
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Figure 3: FA Detections above Screening Levels



PRS 266 Excavation /
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metal pipe was found.
Elevated FIDLER
detections at the pipe
prompted collection of a
sample of the sediment in
the pipe (worst case
location) and revealed Th-

Boundary
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.':\\‘
AN
AN
‘é‘*\&\
~\\\\\\
Y - f\
& CRb626 Flag #2 (recent)
N Th-228 = 10.83
SCR626 (historic)™ i, Jr2a0-21ed
Pu-238=238 (0) N\, h-232=6.
Pu-238 = 91 (6') N\, !
Th-232 = 35.8 (0') N
Th-232 = 18 (8)) N
f};\\ ‘\;SC:\’ES@O
N ~ SCR660 (historic)
\ Pu-238 = 63 (0')
\\ Th-232 = 16.2 (0))
\; {see note)
‘y\ \ “
Overhead — \\ \
Stanchions 1
1
\\\;\\ 1 Flag #1 (recent)
wf’\\lq\ “ Th-228 = 262.7
N v | Th230=7273
‘ N v | Th-232=152.4
SCR660 excavaton N “ U-238 = 14. 6
ceased when corrugated ' -

—
-
-

-

Power Pole: Elevated
FIDLER readings
adjacent to and near

232 at 24.84 pCi/g (Drain A power pole prompted
pipe sediment — PRS 266 collection of two
RSDS). RadCon surface soil
e R samples (Flag #1 & #2).
NOTES: U

" Zallresults in pCifg
-characterization borings shown
for reference only

Figure 4: Additional Locations
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Addendum 1 to PRS 267 Package

MIAMISBURG CLOSURE PROJECT
PRS 267

RECOMMENDATION:

Potential Release Site (PRS 267) is identified as one of the site’s historic thorium
redrumming areas. It became a PRS based on historic operations and sample
results above screening levels. Further Assessment was performed and confirmed
that limited plutonium-238 (historic) and thorium-232 (historic results & recent
results) remains at isolated locations at levels that exceed the cleanup objectives
(10°° Risk-Based Guideline Values plus background).

Additionally, two locations southwest of PRS 267 (historic location SCR626 and
SCR660) have historic elevated results of thorium-232 and plutonium-238 above
cleanup objectives. Excavation of SCR660 was attempted but ceased when a
corrugated metal pipe was found with thorium-232 in excess of cleanup objective in
the sediment. Neither of the two locations is within a PRS nor identified as a PRS,
but will be addressed as part of the PRS 267 removal.

Therefore, the Core Team recommends a Removal Action for PRS 267, the
corrugated metal pipe at SCR660, and SCR626.

A PRS Package recommendation page for a Removal Action sighed by the Core
Team constitutes the final step in the PRS Package process. Successful completion
of the Removal Action will be documented via an On-Scene Coordinator (OSC)
Report signed by the Core Team, which will be placed in the Public Reading Room.

CONCURRENCE: )
DOE/MCP: < é/‘g ”/03’
RT Rothman Remedial PrOJect Managér ~ (date)

USEPA: 521 /03
David P. Seely, Remegial Project Manager (date)
OEPA: A Z A/a/ Yz /o2
Brian K. Nickel, Project Manager " (date)
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PRS 267

1 RY:

" PRS 267 (also recognized as Area 9) was identified as a potential release site as a result of

historical information and the Radiological Site Survey performed in October 1983.”
E P N:

The historical data suggests the radiological contamination associated with PRS 267
(approximately 40,000 square feet) was from a thorium-232 redrumming operation. In 1965, the
surface soil was excavated from Area 9 and backfilled with clean soil. The excavated soil, which
was heavily contaminated with Th-232, was moved to Area 8 (PRS 266). In 1966, Building 31
(6100 sq. ft.) was built on PRS 267 for the storage of radioactive contaminated waste (drums and
boxes) and is currently an active radiological storage and shipping area.

CONTAMINATION:
1. In 1983, thorium-232 was detected at a maximum concentration of 12 pCi/g in surface soil >

The regulatory guideline criteria for thorium-232 is 5 pC‘i/g.7 All plutonium detections were
below the Mound ALARA guideline criteria of 25 pCi/g.

2. Results from PETREX soil gas surveys showed the northern half of PRS 267 to have
relatively high levels of aromatic and C5-C11 hydrocarbon ion counts.

(93]

In the summer of 1995, PRS 267 was sampled as part of the Other Soils Characterization.
PRS 267 was divided into 15 foot grids and sampled for organics (via organic vapor
analyzer), metals (via x-ray fluoroscope) and radionuclides (field detection via FIDLER and
lab analysis via Mound soil screening). Sampling depth was 0 to 12 feet (unless refusal was
encountered prior to 12 feet). Sample results were:

A) Two samples exceeded Guideline Criteria for radioactivity:

= SempkDes. | CoddiniC
Concentration Detecte '
Plutonium-238 | 156 pCi/g”’ 25 pCi/g
(in soil) (Mound ALARA)
Plutonium-238 141 pCi/g” 25 pCig
(in soil) (Mound ALARA)

NOTE: pCi/g = picocurries/gram, ft = feet
B) Volatile organic compounds (VOCs) were detected during field screening predominately
in surface soils surrounding Building 31 (no quantitative organic data was available
because the scope of the investigation only included field screening for VOCs).?
C) No metals were detected above Risk Based Soil Guidelines.* ¢

Page 3



READING ROOM REFERENCES:
1) OUY, Site Scoping Report: Volume 12 - Site Summary Report. (pages 7-8.1)
2) OU9Y, Site Scoping Report: Volume 3 - Radiological Site Survey Report. (pages 9-15)

3) OU9, Site Scoping Report: Volume 7 - Waste Management. (pages 16-21)
4) OUS, Operational Area Phase I Investigation Non-AOC Field Report. (pages 22-30)

OTHER REFERENCES:

5) Other Soils Characterization Report, Draft, January 1996. (pages 31-38)

6) Risk Based Soil Guideline Values, December 1995, Final, Revision 3. (pages 39-41)
7) Code of Federal Regulations, 40 CFR192.12 and 40 CFR192.41.

PREPARED BY:

Gerald F. Maul, Member of EG&G Technical Staff

Page 4



PRS 267
SUPPLEMENTAL DATA

HISTORY:

In 1996, the quantitative Soil Gas Confirmation Sampling 8 investigation sampled the PETREX
soil gas locations with the highest PETREX ion counts in the northern and eastern sectors of the
Mound plant. These locations were identified as Soil Gas Corfirmation Samplzng locations 2
and 4 (northern sector) and 5, 6 and 9 (eastern sector).

CONTAMINATION:

PRS 267 was not sampled during the Soil Gas Confirmation Sampling. However, the northern
and eastern sector PETREX sample locations within PRS 267 had lower ion counts than the
sampled northern and eastern sector Soil Gas Confirmation locations. Hence, the quantitative
Soil Gas Confirmation results taken at the locations with the highest ion counts provide evidence
about the risk of contamination at other locations with similar or lower ion counts such as the
PETREX locations within PRS 267. The maps on pages 46 and 47 show the locations of the
PETREX samples within PRS 267 relative to the Soil Gas Confirmation Sampling locations.

The following tables list the qualitative (PETREX) and quantitative (Soil Gas Confirmation
Sampling) results for the locations with the highest ion counts. The table also compares these
results to the relative ion counts for PETREX locations within PRS 267.

NORTHERN SECT OR

Total Aromatic 7,780,673 2 None 1,737,343
Hydrocarbons

Total Semivolatile 7,015,960 2 1300 ug/kg Benzo(a)pyrene 18,849
Hydrocarbons (GC =410 ug/kg ™%

Total C5-Cl11 Petroleum . - 24,166,931 2 None 3,164,476
Hydrocarbons

Total Halogenated 1,370,283 4 None ' 40,930
Hydrocarbons )

Page 5



EASTERN SECTOR

Total Aromatic 6,078,070 (#5) None 5,315,457
Hydrocarbons .

Total Semivolatile 744,700 #9) None 22,143
Hydrocarbons

Total C5-C11 Petroleum 11,565,340 #5) None 9,565,092
Hydrocarbons

Total Halogenated 89,852 (#6) None 67,782
Hydrocarbons :

The above tables and discussion make no conclusions about individual contaminant

concentrations at PRS 267 only that the overall health risk from PRS 267 is expected to be
similar to or less than that of the PETREX locations with the highest measured ion counts.

8) Soil Gas Confirmation Sampling, (Revision 0), May 1996. (pages 42-57)

P RE :

Gerald F. Maul, Member of EG&G Technical Staff
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RECOMMENDATION:

CONCURRENCE:

DOE:

USEPA:

OEPA:

PRS 267




REFERENCE MATERIAL
PRS 267
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Document Control No.

Environmental Restoration Program

e t. B

3

" OPERABLE UNIT 9 SITE SCOPING REPORT:

“VOLUME 12 - SITE SUMMARY REPORT - |

MOUND PLANT
MIAMISBURG, OHIO

December 1994

hd . -, .

U.S. Department of Energy :
- Ohio Field Office :
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iHatardou Conditlond and

... Envlrshméntel Data

. . Description 6f Hisiory erd Natuie of Wasts Handling . . . cen i . -Incldentd . . . .
. | . , \ o Anslytes® ,
No. Site Nams Lotation Status . Potentlal Hazardous Substances Raf Releases Meédla | Ret . Resulls flel
264 Explosive Waste Storage 1-7 In service ClassHisd, non-explosive wastes 4, 6, § Nons Suspacted No Data
Bunker (Magazine 63} 18
Explosion residuals (primarily aluminum
residuals)
Contaminants listed under Explosive Waste
Storage Bunker {Magazine £3)
Detonators, Detonating cord, Thermite,
Pyrotechnic powders, Primary explosives
High explosive powdar, PETN, PBX, RDX,
HMX, HNS, CP .
HNS (hexanitrostilbene)
285 Biodagradation Unit 1-7 Inactive Soapy wastewater contalning explosives 4, 8, Suspected S 7. See 4
constituents 18 18 Pyrotechnic
Wasta Shed
266 Area 8, F-9 Grounds Thorium-232, Plutonlum-238 1,4, Thorlum S 4,6 14, 16, 18 Table B.1 8
Thotlum-Contaminated Soils , 18 {Table V.3 in Ref. B)
287 Area 9, Thorium Storege end F-9 Grounds Plutonlum-238, Thorium Thorium S 4,8 14 Table B.1 8
Redrumming Area G-9 {Table V.4 In Rel. 6)
268 Buiiding 31, Contaminated N: n service | Pluton ; . 0 gen . s _
Materlal Storage Building
Thorlum 3
Teitium
fing 36 Historic Gasoline G-10 Historicat Gasoline 3 No Information. No Data
ks {Yanks 239 and 240) on when tanks
were removed
asrground Sanitary Sewer G-10 In Service Organic solvents, plating solutlons, 4 Suspsacted S 4 3,4,5,6,9,| Tables B.G, 8.7, 8.8, 7
Lineg taboratory chemicals, nitric acld, hydrochloric VOCs 10, 11, 12, ond B.9
GB & G7 scld, methylene chloride, strang aclds and 13, 16
bases
ding 37 Sanitary Waste F-10 in service Sanitary wastes 3, 4 § None Suspected No Data
Tank {Tank 100}
R A.1.29
43




|
|
1 - Soil Gas Surv’ey Freon 11, Freon 113, Trans-1,2-Dichloroethylene, Cis-1,2-Dichloroethylene, 1,1,1-Trichloroethane, Perchloroethylene, Trichloroethylene, Toluene
2 - Gamma Speclroscopy Thorlum-228, -230, Cobalt-60, Ceslum-137, Radlum-224, -228, -228, Amerlclum-ZM Actinlum-227, Bismuth-207, Bismuth-210m, Potassium-40
3 - Target Analyle List
4 - Target Compound List (VOC)
5 - Target Compound List (SVOC)
6 - Target Compound List (Pesticides/Polychiorinated Biphenyl)
. 7 - Dloxins/Furans
8 - Extractable Pe!roleum Hydrocarbons (EPH)/Total Petroleum Hydrocarbons (TPH)
g - Lithium
10 - Nitrate/Nitrite
11-Chloride |
12 - Explosives |
13 - Plutonlum-238
14 - Plutonium-238, Thorlum-232
156 - Cobalt-60, Ceslum-137, Radium-226, Americium-241
16 - Tritlum
Reference List |
. DOE 1986 'Phlase I Installation Assessment Mound (DRAFT).”
. DOE 1992a 'Remed!al Invastigation/Feasibllity Study, Operable Unit 8, Site-Wide Work Plan (Final).”
. DOE 1992¢ "Mound Plant Underground Storage Tank Program Plan & Regulatory Status Revlew (Final)."
. DOE 1993a "Site Scoping Report: Volume 7 - Waste Management (Final).”
. EPA 19883 'Preliminary Review/Visual Site Inspection for RCRA Facllity Assessment of Mound Plant.”
. DOE 1993d “Operable Unit 9, Site Scoping Report: Volume 3 - Radlological Site Survey (Final)."
. DOE 1993¢ "Operable Unlt 3, Miscellaneous Sites Limited Fleld Investigation Report.”
. DOE 1892d *Reconnalssance Sampling Report Decontamination & Dacommissioning Area_s. 0uUe, (Final).”
. Fentiman 1990 “Characlerization of Mound's Hazardous, Radloactive and Mixed Wastes."
10. DOE 1992f ‘Oparable Unit 9, Site Scoping Report: Volume 11 - Spllis and Response Actions (Final).”
11, Styron and Meyer 1981 “Potable Water Standards Profact: Final Report.”
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the split-barrel sampi2g ; ole, it was monitored fo
comny

sampler 4

ing was compieted. The Wble reports submitted t "Wkound Plant by the dnlhngAsubcontractors

are p ted in Appendix B.

2.1.4. Sampie Analyses

2.1.4.1. FIDLER Screening

In order to identify samples with concentrations of plutonium-238 exceeding 25 pCi/g and total thorium
exceeding 2 ;aCi/g, alt of the soil samples collected were pulverized and then screened using a Bicron®
FIDLER at the Mound Plant Soil Screening Facility, known as trailer 15 at the time of the Site Survey
Project. The Soil Screening Facility is now located in the H Building at Mound Plant (Plate 1). The
minimum deteciable activity at which plutonium-238 can be reliably detected at the Mound Plant
screening facility is estimated to be 25 pCi/g {Draper 1886b). The detection of piutonium-238 at lesser
concentrations (12-25 pCilg) was unreliable and had an estimated error of =75 percent. The
estimated error decreased with increasing sample activity; for samples with 25 to 100 pCi/fg of
plutonium-238, the estimated error was = 35 percent, and for sampies with > 100 pCi/g, the estimated
error was = 30 percent {Casella and Bishop 1984). The minimum detectable activity for thorium from
FIDLER screening was estimated to be about 2 pCi/g (Stought et al. 1888). The Mound Plant

procedure for screening soil samples is provided in Appendix A.
2.1.4.2. Radiochemical Analysis for Plutonium-238

Because of the high error {75 percent) involved in the FIDLER screehing of samples containing less

than 25 pCi/g of plutonium-238, all soil samples were radiochemically analyzed by Mound Plant for
-—-—-plutonium-238-—The lower detection-limit {LDL)-for-plutonium=238 by this method-was estimatedto  —  ~— ~—

be 0.01 pCi/g, with a relative precision {two standard deviations) of 25 percent. The overall precision

of the plutonium-238 measurements was reported 10 be about 18 percent (DOE 1991b). The Mound

ER Program, Mound Plant OU 9, Site Scoping Report, Vol. 3—Rad Site Survey
Rewvision 1 December 1292
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Plant procedure for the radiochemica! analysis of soil samples for plutonium-238 is provided in

Appendix A.
2.1.4.3. Radio&hemical Analysis for Thorium

Samples with thorium concentrations in excess of 2 pCi/g by FIDLER screening were also
radiochemically analyzed for thorium, resulting in the radiochemical analysis of about 12 percent of the

samples. The LDLs for the thorium isotopes using radiochemical procedures were estimated 10 be

- 0.3 pCi/g for thorium-228, with a relative precision of 60 percent;
- 0.3 pCi/g for thorium-230, with a relative precision of 30 percent; and

- 0.1 pCi/g for thorium-232, with 3 relative precision of 70 percent.

The overall precision for the thorium measurement was reported to be about 25 percent. The thorium
results were reported in pCi of total thorium per gram of soil, isotopes were not identified. The Mound

Plant procedure for the radiochemical analysis of soil samples for thorium is provided in App’enc‘ix A.

2.1.4.4. Gamma Spectroscopy

Gamma spectroscopy was performed by Mound Plant on approximately 350 {18 percent) of the soil
samples in order to verify the identity of -the radionuclides present when screening indicated the
presence of gamma-emitting radionuclides, but little excess pimonium or thorium was identified by
radiochemical analysis. Gamma spectroscopy is capable of detecting a variety of gamma-emitting
radionuclides; the radionuclides detected in samples collected during the Site Survey Project included
cobalt-60, cesium-137, radium-226, actinium-227, and americium-241. No other gamma-emitting
radionuclides with gamma energies below 1.5 millielectron volts {MeV) were detected, although the
project report stated that subsequent sampling and analysis in some areas indicated bismuth-207 and
bismuth 210m. No polonium-210 peaks were detected in the Site Survey Project samples, confirming
that polonium-210, which was used at Mound Plant in the 1850s, is no longer present due to
radioactive decay (haif-life of 138.4 days). The LDLs for cesium-137, cobalt-60, and americium-241
were given with the original data, and were estimated to be 0.5 pCi/Q for each. The LDLs for
radium-226 and actinium-227 were estimated to be 1.0 pCi/g for both (Stought 1880). The Mound

Ptant procedure for gamma spectroscopy is provided in Appendix A.

ER Program, Mound Plant CU 9, Site Scoping Report, Vol, 3~Rad Site Survey
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0285, 0286, 0287, 0288, 0288,
R

Appendix

and 02390 (Piate 1).

0045 on Plate 1). Plutomu :

8. All other vIN
et al. 1988) noted¥

Area 8 is located on the north end of the SM/PP Hill, surrounding Building 31 {Plate 1}. This area was

used for storage and redrumming operations of thorium siudges from the mid-1350s to the eariy
1960s. The Site Scoping Report: Volume 6 - Photo History (DOE 1992b) documents the use of the
area for open drum storage through 1859. in 1966, thorium-contaminated soils were pushed over the
edge of the hillside to the adjacent Area 8. Area 9 was backfilied with clean soil and is currentiy
covered with asphalt. Area 9, as shown in Plate 1, is based on a review of the site suwey data

conducted during the preparation of this report, and is similar to that depicted in the original report.

The samples collected in Area 9 during the Site Survey Project were analyzed for plutonium-238 and

thorium (Table V.4). Only relatively low levels of plutonium-238, with a maximum level of 8.15 pCi/g

were detected at location C0040. Three of the samples collected contaxned thonum concentrations

~ in excess of 2 pC:/g “These were the samples collected from core location 0039 at a depth of 18
inches (5.62 pCi/g), from core location 0043 at a depth of 18 inches (6.22 pCi/g), and from surface

location 0338 (12 pCi/g). This evaluation of the Area 9 samples is based on a review of the site

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

Revision 1 December 1992 Page 12
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survey data conducted during the preparation of this report, and appears to be relatively comparable ‘
to the summéries presented in the original Site Survey Project Report. The original report did note that
post site survey D&D Program core sampiing was conducted in this area. Thorium concentrations as
high as 150 pCi/g were detected, but thorium concentrations were generally in the range of 5 to 15
pCi/g. No data reports of the D&D Program werse found during ressarch for this report.

Mound Plant drawing #FSE16472 {DOE 1982f]} indicates the depth to bedrock in this area is
approximately 48 to 96 inches {4 to 8 ft). The maximum depth sampled during the Site Survey Project
was 54 inches, or 4.5 ft. Most of the core locations were sampled at depths of 18 to 36 inches.
Because the boring logs for Area 9 are not available, it is not known if sampling was performed until
bedrock was reached. '

oils from Area 1 were burig a rench in Area 12. Pipelines carried

he PP Building to the WD

Miding passed through this area.

were detected in &
Table V.5).

ER Program, Mound Plant QU 9, Site Scoping Report, Vol. 3—Rad Site Survey
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Plate 1
jocation®

g coox9

Co041

Co042

Coordinates
South West
525 2110
2525 2185
2550 2210
575 2080
2625 2210
24875 2110
2550 - 2010
2600 2235
2675 2085

Table V.4. Mound Site Survey Project - Areza 9

MRCDD
No.

1977
1978

1979
1880
1881

1982
1883

. 1974

1875

1971
1972

. T14

1978

1885

1673

Mo-Yr

Depth Plutonium-238  Thorium®

finen)

18

T8a

18

18
24

18

18

18

eC/e)  (oCi/g)

0.59 5.62
0.04 b
082 b
815 b
o.82 b
2.30 b
028 b
136 b
0.07 b
0.65 622
0.14 b
0.74 . 12
0.47 b
0.04 b
0.55 b

“Map locations are given uging 8 "C” to designats core iocations and an °S” to designats surface locstions.
A *b" indicates that the total thorium concentration was less than the background levei of 2.0 pCi/g, using FIDLER screening.
Therefors, radiochernical analygis was not performed.

FIDLER - field instrument for the detsction of low-energy radiation

MRC ID - Monsanto Research Corporation identification

pCi/g - picocuriss per gram

ER Program, Mound Plant
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glassware, pumps, and other equipMig

se@ations {(Meyer 1858¢c).

The produlgn-scaie thorium refinery facility® Bt Mound required

extensive consMction in the SW Building. Consthy

a secuon of contaminad soil and gravel that had resu

astes from the sump loced on the west side of room S

The majority of the waste generated by the thorium refinery project at Mound was associated with the
storage of the 1,650 tons of tharium-containing sludge_s. Some of the drums in which the thorium was
shipped were in poor condition when they arrived; many of the drums were apparently frozen when
they were shipbed and had thawed in transit, resuiting in contamination of the interiors of the boxcars.
These boxcars underwent decontamination procedures before being allowed 1o leave the faciiity. In
some cases, the jnterior flooring and other contaminated material was removed, and some of the

flooring was replaced.

Equipment necessary to conduct the redrumming was initially installed in Warehouse 15 {Figure 2.9),
but the high levels of radon caused the operation to be moved outdoors {Thomas 1991). One report
indicates that some redrummming took place by an AEC contractor other than MCC. The drums were
| washed, and the resulting *thorium decantate,” amounting to 630 drums of wastewater, was diluted
and released to the river in early January 1956 (Meyer 1956a). This release probably took piace either

to the storm sewer or the NPDES Qutfsll 001 pipeline to the Great Miami River.

The highly corrosive nature of the sludges resuited in drum leakage and subsequent soil contamination.-

The repacking of leaking drums became an ongoing activity. Somewhere between 15,000 and 20,000
steel drums had to be disposed of before the sludge was put into storage in Building 21 {Meyer
1979a). Corroded drums were collapsed and buried at Mcund in the areas now known as Areas 2anc

ER Program, Mound Piant RIFFS, OU 9, Site Scoping Report: Vol, 7 - Waste Management
Revision O July 1892
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7 (Figure 2.8). Used drums were not cleaned snd contained residual amounts of the thorium sludges.
} Soils contaminated with thorium at the areas of redrumming and around the silo (Building 21) were
‘ removed 10 other areas and were generaliy dumped over the western slopes of the SM/PP Hill. The
i areas of redrumming are now known as Areas 3 and 8. Area 1 surrounds the old silo, and Areas 8,
12. and perhaps 7 received the contaminated soils (DOE 1882g). Equipment used during redrumming
opérations, inc!udiné a flatbed truck and a conveyor belt, is known to have been buried in Area 7
{Figure 2.8). Nothing is known of the fate of the thorium metal. Mound reviewed the options for
d‘ésposal of the thorium in Aprit 1973 (MRC 1273a). This reportindicated that some material had been
sold prior 10 1373. Thers is no specific mention of the thorium metal. An inventory of the thorium
that was stored at Mound as of April 1973 does not include thorium metal. When Mound decided o0
sell the thorium residues, the invitation to bid, dated November 1, 1873, did not mention thorium metal
available for sale (MRC 1973d). '

o e e e s e o e et e S -

AR S S A RN IR T

2.6. THORIUM-230 (IgNIUM} PROGRAMS

lonium is an alpha-Active thorium isotope with a hflf-life of 8.05 x 10¢ years. lonium and thorium-230
are names that fave been used interchangeably to identify this isotope. The intgfest in ionium goes
back 10 1848/(Peppard 1948), when a2 survdy was conducted to identify soyfces of ionium. This

survey lookfd at various fractions obtained/ffrom processing uranium and itsjbres to identify sources .

used for process chemistry development. The work would isghate ionium from raffinates groduced at
Mallinckrodt (McCarthy £955). In November 1855, Moundfreceived a directive to prc;eed with the
design and constructign of this facility, with a target cofipietion date of February A956 {Johnson

1955). The procesgfchemistry research and developmgnt took place in the R Bujfding. The larger

colurnns required fgf production separation alsoc were gssembiled in the R Building/ lonium was to be

used as a tracer elfment in the Redwing test programy and kilogram quantities of ionium were needed
- ... -for-weapoens.- diaghostic-tests: -Between-Aprii-6 andfMay 18,1956 five shipghients of 3 total of 400~

¢ of ionium were made to the AEC {Haubach 18568, 1856b, 1956¢, 1858d).

ER Program, Mound Plant RIFS, QU 9, Site Sceping Report: Vol. 7 - Wasts Manasgement Page 18
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er of Building 23,
iden¥led as a non-hazar
1891).

generated WQually.

¢t

aoroximately 85 gallons of scintillalion vial wastes (and associa

B packaging materials) are

5.1.3. Building 31, Contaminated Material Storage Building

The Building 31 Contaminated Material Stbrage Building (Figure 5.1) was built in 1966 and is located
on the SM/PP Hill, (MRC 1878c). The building was originally used to store recoverable plutonium

~ wastes that had been moved from the SM storage field east of Building 21 {McMannon 1963-1867).

It is now used for interim storage of packaged radioactive waste waiting final disposition. The building
is a one-story, sheet-metal building occupying 6,100 ft2. The radioactive waste storage room was

originally divided into three bays, but has been converted to a single large bay. The flcor is a concrete

~ slab with no drains or sumps or curbing. The waste is normally noncombustible equipment or soil

contaminated with plutonium-238 or tritium. Waste stored in Building 31 is packaged in either drums

or boxes that meet LSA or TRU criteria (Davis 1991).

were delivered by

a3 3 fdr prolonged per
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5.1.5. Are-a 9 Thorium Storage and Redrumming Area (Historical)

Area 8, the former Thorium Storage and Redrumming Area, is located under and around Building 31
{Figure 5.1). Building 31 was constructed in 1866 (MRC 19853) and is on the eastern border of ihe

site on the SM/PP Hill. Itis currently used to stage both alpha and beta solidified and packaged wasies -
prior to shipment to off-plant disposal locations. In 1954 and 13955, 6,000 55-galion drums of thorium

sludge were delivered to Mound {(MRC 1973a; Meyer 1878a). Some of these drums were stored at

Area 9, and prolonged outside storage and internal exposure to corrosive solutions necessitated their
frequent repackaging to ensure containment of the ore residue. Redrumming was initiated in April-

1966 (Meyer 1356d). it became routine to repackage 20 to 45% of the drums annually. Drums were
eventually moved to Area 1 where the thorium sludge was removed and placed in Building 21 {Thorium

Sludge Storage Facility) beginning in July 1964. In 1965, an area of approximately 40,000 2 was
excavated from Area 9 and backfilled with clean soil to remove thorium-contaminated soils, which

were subsequently deposited in Area 8 (MRC 1985a; DOE 1991c). The area is currently covered with
asphalt. Low levels of plutonium‘and thorium contamination were detected in soils in this area
{maximum plutonium-238 concentration of 8.15 pCifg and maximum thorium concentration of 12

pCi/g) during the 1982 to 1985 Radiological Site Survey (DOE 1981c).

nstructed of iron and steel (MK 1973al. It was cons ed on concrete with a

d 14- to-16-inch-thick walls, Wi

walls and roo

. 10-inch-thick floo
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plers were and prepared f@g shipment. On Octo 2, 1994, the samplers@gere sent as a b
» to for analys ’

22.1.4. Non-AOC East

Soil Gas Sampler Installation

Two sets of timers and 63 data samplers were installed on nine days between August 24 and September
1, 1994. Locations of the timers and data samplers are shown in Appendix E, Plate 1.

Soil Gas Sampler Retrieval

On August 29, 1994, one timer from each of the two timer sets was retrieved, wiped, and sent to NERI
for analysis. The analysis of the timer at grid coordinate 20N4 indicated low levels of C; - C
hydrocarbons and the timer at grid coordinate 9N7 indicated low levels of C; - C, hydrocarbons, mainly
aromatics (benzene and toluene). NERI requested that the second timer from each timer set be retrieved
after 13-14 days of exposure. The second timers were retrieved and sent to NERI on September 6, 1994
for analysis. The analysis of these timers indicated low to mode;'atc levels of petroleum hydrocarbons.
Based on these responses, NERI recommended an exposure time of approximately 28 days per data

samp}er.

Samplers were extracted on four days between September 22 and October 11, 1994. One saropler, at grid
coordinate 7N4, broke during retrieval. The wires were extracted and placed in a clean tube. Five
samplers at grid coordinates 11NS, 12N3, 15N3, 18N2, and 20N3, could not be retrieved because of

broken "guy" wires and/or collapse of the holes. The remaining samplers were wiped and prepared for

shipment. On October 12, 1994, the samplers were sent as a batch to NERI for analysis.

data samplefMawere installed ugust 11, lwmous of tR\timers and
s ers are showria Appendix E. 1.
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APPENDIX D
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) FOR NON-AOC POINTS

i FIDLER SURVEY DATA MOUND SOIL SCREENING FACILITY DATA
1 FIDLER
[ Contamination {FIDLER Contamination [FIDLER Readings Out
SMPID Criteria CH! |Readings CH1 [Criteria CH2 _|Readings CH2 }Channel Plutonium - 238 Thorium - 232
) Units: CPM Units;: CPM  |Units: KCPM  |Units: KCPM . |Units: KCPM Units: pCi/g Units: pCilg
| RESULTS RESULTS RESULTS RESULTS __JRESULTS RESULTS [Note: RESULTS [Note:
15NO1 253.5 190 12.48 10.0 NC 21 a 1.1 a
15N02 122.2 110 5.59 4.5 NC WIPE c WIPE ¢
15N03 130 80 6.5 6.0 NC 0 a 0 a
15N06 130 75 6.5 5.0 NC NR NR
15N07 170.3 115 9.72 8.5 NC 30 b I a
I1SNO8 170.3 155 9.72 9.0 NC NR NR
15N09 170.3 125 9.72 10.5 NC 17 a 1.2 a
| 17 a ha a
ISN10 170.3 100 9.72 15 NC 19 a 0.9 a
ISNtI 170.3 120 9.72 8.5 NC 3 a I a
I1SNI2 157.3 100 8.45 6.0 NC 17 a 0.6 a
ISN13 157.3 85 8.45 4.5 NC WIPE c WIPE c
15N14 157.3 108 8.45 6.0 NC NR NR
16NO1 253.5 170 10.0 10.5 NC 17 a 1. a
16N02 122.2 70 5.59 4.5 NC WIPE c WIPE c
16NO3 130 100 6.5 5.0 NC 0 a 0.5 a
16N04 130 150 6.5 9.0 NC 78 b 1.2 a
16N0S NC NC NC NC NC 243 b 1.2 a
16N06 130 45 6.5 4.5 NC WIPE c WIPB ¢
16N07 170.3 80 9.72 5.0 NC 4 a ! a
16NO8 170.3 45 9.72 4.5 NC 9 a 0.6 a
16NOY 170.3 130 9.72 1.5 NC NR |NR
16N10 170.3 125 9,72 6.5 NC NC NC
16N 1 157.3 110 8.45 5.5 NC NC NC
16N13 157.3 55 8.45 5.5 NC NR NR
17N01 253.5 100 12.48 5.5 NC 0 a 0.5 a
17N04 130 80 6.5 4.0 NC WIPR c WIPE c
17NN 130 00 6.5 4.0 NC W
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APPENDIX D
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) FOR NON-AOC POINTS

FIDLER SURVEY DATA MOUND SOIL SCREENING FACILITY DATA
FIDLER
Contamination |FIDLER Comamination |FIDLER Readings Out
SMPID Criteria CHI _ [Readings CH{ {Criteria CH2 [Readings CH2 {Channel Plutonium - 238 Thorium - 232
Units: CPM Units: CPM Units: KCPM  {Units: KCPM [Units: KCPM Units: pCi/g Units: pCilg
17N06 130 100 6.5 5.0 NC 0 a 0.9 a
17N08 170.3 130 9.72 8.0 NC 19 a 1.2 il
JINO9 170.3 80 9.72 5.5 NC NC NC
17N10 170.3 10 9.72 6.0 NC JNC NC
17N} 170.3 90 9.12 7.0 NC NC NC
17NI12 152.1 40 8.45 4.5 NC 6 a 0.6 a
18NOI 253.5 185 12.48 9.0 NC 16 a 1.1 a
18N02 130 80 6.5 4.0 NC WIPE WIPE ¢
18N0O4 130 60 6.5 4.5 NC 6 a 0.8 a
18N06 130 90 6.5 6.5 NC WIPB c WIPE c
: . . - a . a
18N03 170.3 170 9.72 11.0 NC 22 a 1.1 a
18N09 170.3 150 9.72 10.5 NC NR NR
18N12 152.1 100 8.45 6.5 NC 0 0.3 a
19NO! 253.5 155 12.48 9.5 NC 3 a 0.6 a
19N03 130 70 6.5 5.0 NC 4 a 0.8 a
19ND4 130 60 6.5 4.0 NC WIPE c WIPE ¢
19NO5 130 65 6.5 4.0 NC wip C i
. . [ c
19NO? 176.8 325 8.97 20.0 45 56 b 15.9 b
19N08 176.8 125 8.97 7 NC 25 b 2.4 b
39 b 0.9 A
19N09 176.8 170 8.97 9.5 NC 10 a 1.1 a
19N10 176.8 70 8.97 35 NC 3 a 0.2 a
poreere AEn £ n< 17 A8 50 NC 16 a_ 0.6 a
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MOUND SOIl,

EENING FACILITY DA’

DLER

! Contamiffition |FIDLER Readings Out
‘ CritofCH1  [Readings CH1 ffiteria CH2 Channel

! s: CPM  Units: CPM 4P| Units: KCPM Units: KCPM
: ISULTS {RESULT, RESULTS RESULTS

1
NR 1 Not recorded

NC : No sample/reading taken
NA : Reading not taken; conlamination criteria not exceeded.

a- tv:hmnd Soil Screening Facility detection fevel not exceeded.
b - Concentration at or ubove the Mound Soil Screening Facility detection level.

i
¢ - Resuits of the wipe sample were less than 20 disintegrations per minute.

|
CPM - Counts per minute
KCPM - Counts per minute x
pCilg - Picocuires per gram
!

|
|
|
|
|
|
|
|
!
|
l
|
|
|
1
|

1000
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3.0 Methods

Area 9

Of the 160 locations projected for Area 9 sampling, 106 locations were sampled and
screened. The remainder were eliminated due to the presence of utilities or other physical

constraints (curbing and fencing).

.,._V... N DR S S E E

¢ field team while wearing
ed yired personnel protective

iological activity in the Sl
\ 'th the Mound Project s

ER Program, Mound Plan: Other Soils Characterization Report
90% Draft (Rev. 0) January 1996

N:ADE DO-SOILSREPORT\TEXTPROJECT Page 32



5.0 Results

Data exceeding the action levels are tabulated below. These tables identify samples from
areas of potential contamination. Graphic representations of the Other Soils areas and
Hot Spots with a data overlay have been included to facilitate interpretation, and aid in
the computation of soil cleanup volumes.

Where Mound Rad Lab method detection limits exceed specified action levels, a symbol
indicating the undetermined nature of the data (“U”) accompanies the spreadsheet entry.

Table 5.2 shows the action levels used in the Other Soils Field Program to identify
potentially contaminated soil.

Table 52 Field Action Levels

Field Instruments Action Level
FIDLER
Channel 1 (Pu) 1000 cpm Above Background
Channel 2 (Th) 5000 cpm Above Background
OVA 1 Meter Unit Above Background
OVM 1 Meter Unit Above Background
PXRF
Arsenic 102.07 mg/Kg -
Barium 1489 mg/Kg
Cadmium NA
Chromium (High) NA
Chromium (Low) 164.43 mg/Kg
Lead 172 mg/Kg
Mercury NA
Selenium NA
Silver 2559 mg/Kg
Mound Rad Lab
Plutonium 238 25 pCig
Thorium 232 5pCig
Radium 226 5pCi/g
Cesium 137 15pCi/g*
Americium 24] 20 pCig

* NRC Limit

The action level for Cesium 137 was reduced for this report from the D&D action level
of 80 pCi/g to the NRC action level of 15 pCi/g. The basis for adjusting this limit can be
found in a2 communication with the Nuclear Regulatory Commission (NRC) which
discusses decommissioning criteria and maximum acceptable isotope concentrations in
soil. A copy of the communiqué may be found in Appendix H.

Area )
n samples ea 5 triggeredeld screening actig levels: \

ER Program, Mound Plan
90% Draft (Rev. 0)

N:\D& DIO-SOILSREPORN TEXT\PROECT

Other Soils Characterization Report
January 1996

Page 33



5.0 Results

Area 9

Sixty samples in Area 9 triggered field screening action levels:

e Fifty-five samples exceeded limits for hazardous compounds
Three samples exceeded limits for radionuclides
Two samples exhibited elevated levels of both radiological and hazardous
compounds

Organic vapors from soil samples peaked at 300 meter units on both the OVA and OVM.
Elevated concentrations of Pu238were found in excess of D&D limits in soil sampies
collected from the site. Maximum concentration detected was 156.2 pCi/g.

Table 5.6 shows Area 9 field results exceeding action levels. Figure 5.5 graphically
represents Area 9 field sampling results.

Area 10

Twent;;f-two samples in A 0 triggered field screening ®gion levels:

na pntrations of

ER Program, Mound Plant Other Soils Charactertzation Report
90% Draft (Rev. 0) January 1996

N:ADE DO-SOILS\REPORNTEXTPROJECT
Page 34
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Key to interpreting sample data:

Sample nomenclature is of the form XXYY-ZZ00

Where:
XX = Area designation

YY = Sample Location

01 = Historical Hot
02 = Approx 10 feet
03 = Approx 10 feet
04 = Approx 10 feet
05 = Approx 10 feet
Z2Z = Sample Type
50 = Soil
00 = Sample Depth
01 = Surface
04 = 0-4 feet
08 = 4-8 feet
12 = 8-12 feet

Spot Location

north of historical location
south of historical location
west of historical location
east of historical location

Page 36
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5.0 Resuits

(continued)

Table 5.6 Area 9 Field Sampling Results
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5.0 Results

Table 5.6 Area 9 Field Sampling Results

FIDLER Omganics | Rad Laboratory -~
Sample ID Channef 1 (1K)  [Channel 2 (5K) OVA OvM Pu23B(285) [Th232(5) JRa228(5) |]Cs137(15) Am 241{20)
0903-5001 NA 10 .
0906-5004 <1000 <1 <25
0907-5003 <1000 <1 <25
0905-5001 NA 10 .
0910-5004 <1000 <t
0911-5004 <1000 .
0912-5001 NA <t
0914-5004 <1000 40
0916-5001 RA
03165004 ~ |~ <1000
09175004 <1000
00365001 | NA
0916-5004 <1000
0319-5005 <1000
0921-5004 <1000
0928-5002 <1000
0530-5004 . <1000
0632-5004 <1000
0832-5008 <1000
0932-5012 <1000
0933-5004 <1000
0934-5004 <1000
0935-5001 NA -
0835-S004 <1000
0940-5002 <1000
0941-5002 <1000
0943-5004 <1000
0943-5008 T <1000

§-+B8338F%

A

B
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o
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0852-5003 <1000
0953-5001 <1000
08535002 7 | "~ T<t000 T
0957-5004 | - <1000
09575008 <1000 2
08585003 | <1000, ..
0961-5003 <1000
0965-5012 <1000
0966-5004 <1000
0968-5008 <1000
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e
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.gﬁaiii;
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i
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66066600

1gEE28
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This table lists only those

ER Program, Mound Plar samples whose reported

90% Draft (Rev. 0) concentrations exceeded the
Other Soils field action levels.
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RISK-BASED GUIDEZLINE VALUES

MOUND PLANT
MIAMISBURG, CHIO

December 1995

Subrmitted to the
Office of Southwestern Area Programs (EM~I53)
Zovironmentai Restoration
and the
Miamisburg Area Office
U.S. DEPARTMENT OF ENERGY

Prepared by
HAZARDOUS WASTE REMEDIAL ACTIONS PROGRAM
Environmentai Management and Enrichment Facilities
Managed by
LOCKHEED MARTIN ENERGY SYSTEMNS, INC.
{or the
U.S. DEPARTMENT OF ENERGY
under contract DE-AC05-840R21400

FINAL
(REVISION 3)
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Draft Rev,

Ob abed

Risk -Based Guideline Values Report

December 1995

TABLE 4A ‘;
'1 Construction/Mound Employce - Soil/Sediment Guideline Values: Chemicals (Units = mg/hg)
| Ingestion Inhalation Ingestion + fuhalation
CHEMICAL GV for GV for GV for GV for Gv ft}! GV for GV for GV for GV for GV for GV lor GV for
TR=10" TR=}0* TRe=}O* His) TR=10+* TR=10* TR=}0* Hi=1 TR=10+ TR=107 TR=10* Hi=)
Iigh Explosives %
X t $.50c104
PETN ’
RDX 2.70¢40) 2.706402 2.70e+01 3200403
fnorganics 1
Aluminum !
i Antimony 4.250402
F Arsenic 1 3.20¢002 6.00c105 6.00c404 6.00¢403
Basium | 7.50¢404 1.556407 7 30c+04
 Beryllum 1.00¢401 7.00¢+00 2.00e-01 $.50¢+0) 3.65¢106 3656105 3.65¢+04 7.00¢+01 7.00¢400 2.00¢-01
* Codmium (Dle1) | 103 103 3.00¢406 5000403 5.00¢+04
Chromfum I | 1.05€106 ,
Chromtum Vi e‘ 5.50¢403 7.50¢408 7.50¢104 7.50¢+03
Cobait (
Copper
|
Mound Plant T

64



TABLE 4A .
Construction/Mound Employee - Soil/Sediment Guidcline Values: Chemicals (Units = mg/kg)
Ingestion Inhalation Ingestion + Inhalation
CHEMICAL GV for QvV for GV for GV for GV for GV for GV for GV for GV for GV for GV for GV for
TR=10"* TR=10" 'IR=IO=‘ Hi=1 TR=10* TR=10" TR=10* Hl=] TR=10" TR=10" TR=104 Hi=}

Cysnide 2.15¢104
lron
Lead
Lithivm
Manganese (Diet) 1.50¢408 1.85¢406 1.38¢403
Mercury 1.20¢+02 9.50¢+06 3.20¢402
Nickel 2.15¢404
Silver 5.50c+03
Thattivm
Vanadivm 7.50¢00)
Zinc 3.20¢408
Organles
1,1,1-Trichloroethane
1,1-Dichlorocthane 1.05¢405 1.90e4+01 3.90¢401
1.2-Dichloraethane ).30¢103 3.30c102 3.302401 1.70e+03 1.702402 1.70¢401 1.10c403 1.10e402 1.10¢40)

Risk -Based Guideline Values Report
December 1995

Mound Plant
Diaft Rev. 3
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Table 1.1 Soil Analyte List

Volatile Organic Compounds
Acetone

Benzene
Bromodichioromethane
Bromoform
Bromomethane
2-Butanone

Carbon Disulfide
Carbon Tetrachloride
Chiorobenzene
Chiloroethane
Chiloroform
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-Ethythexyl)phthalate
4-Bromophenyl-phenylether
Butylbenzyiphthalate
Catbazole
4-Chloroaniline
-4-Chloro-3-methyliphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyi-phenylether
Pentachiorophenol
Phenanthrene
Phenol

ER Program
Revision

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

Methylene Chloride

Chiysene
Dibenz(a,h)anthracene
Dibenzofuran ‘
1,2-Dichlorobenzene
1,3-Dichiorobenzene
1,4-Dichlorobenzene
3,3-Dichiorobenzidine
2,4-Dichlorophenol
Diethylphthalate
2,4-Dimethyliphenol
Dimethyptthalate
Di-n-butylphthalate
Di-n-octyiphthalate
4,6-Dinitro-2-methyiphenol
2,4-Dinitrophenol
2,4-Dinitratoluene
2,6-Dinitrotoluene
Fluoranthene

Fluorene

Pyrene
1,2.4-Trichlorobenzene

Soil Gas Confirmation Sampling

April 1996

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

Vinyl Acetate

Viny! Chioride

Xylenes (total)

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methyliphenol
4-Methyiphenol
Naphthalene

2-Nitroaniline

3-Nitroaniline

4-Nitroaniline

Nitrobenzene
2-Nitrophenol
4-Nitropheno!
N-Nitroso-di-n-propylamine
N-Nitroso-diphenylamine

2,2-oxybis(1-Chioropropane)

2,4,5-Trichlorobenzene
2.4, 6-Trichlorobenzene

Page ¢



Table 1.1 Soil Analyte List (Continued)

Pesticides/PCB's
Aroclor-1016 Delta-BHC ~ Endosulfan il
Aroclor-1221 Gamma-BHC Endosulfan sulfate
Aroclor-1232 alpha-Chlordane Endrin
Arocior-1242 gamma-Chlordane Endrin aldehyde
Aroclor-1248 4.,4-DDD Endrin ketone

. Aroclor-1254 4,4'-DDE Heptachior
Arocior-1260 4,4'-DDT Heptachlor epoxide
Aldrn Dieldrin Methoxychior
Alpha-BHC Endosulfan Toxaphene
Beta-BHC
Inorganics .
Aluminum Copper Potassium
Antimony Cyanide Selenium
Arsenic iron Silver
Barium Lead Sodium
Berylfium 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 Piutonium-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 Aprif 1996
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Table 1.2. Variance From 3-Foot Sampling Depth Specification

Location Description of Variance
SGC-NAC-000001 Core sampler hit refusal at 2 feet.
SGC-NAC-000002 Relocated due to uilities.

SGC-NAC-000003 Core sampler hit refusal at 2 feet.
SGC-NAC-000004 Core sampler hit refusal at 18 inches.
SGC-NAC-000005 Drilled to 1 foot, hand-augered rest due to utilities.

—= SGC-NAC-000006

Drilled to 1 foot, hand-augered rest due to utilities.

SGC-NAC-000007 Core sampler hit refusal at 18 inches.
SGC-NAC-000008 Drilled to 2 feet due to utilities.
SGC-NAC-000010 Drilled to 1 foot; hand-augered rest due to utilities; flag against
- building, so sample taken 6 feet from flag.
SGC-NAC-000012 Driiled to 2 feet due to utilities.
SGC-SAN-000018 Core sampler hit refusal at 2 feet; relocated from inside clarifier.
SGC-NAC-000029 - Core sampler hit refusal at 18 inches.
SGC-A61-000043 Sampled 1 foot from flag.
SGC-A61-000047 Drilled to 2 feet due to utilities.
SGC-A61-000048 Drilled to 2 feet due to utilities.
SGC-A61-000049 Relocated due to utilities.
SGC-A61-000051 Core sampler hit refusal at 18 inches.
SGC-AB1-000052 Relocated due to utilities; core sampler hit refusai at 18 inches.
SGC-A61-000053 Core sampler hit refusal at 2 feet. ‘
SGC-A13-000056 - Core sampler hit refusal at 18 inches
SGC-A13-000058 Drilled to 1 foot, hand-augered rest due to utilities.
SGC-A13-000060 Core sampler hit refusal at 1 foot.
SGC-ADJ-000064 Core sampler hit refusal at 2 - 3 inches.
SGC-AOJ-000066 Core sampler hit refusal at 4 inches.
SGC-ADJ-000067 Core sampler hit refusal at 6 inches.
SGC-AQJ-000069 Core sampier hit refusal at 2 feet.
SGC-A03-000080 Core sampier hit refusal at 20 inches
SGC-A03-000081 Driiled to 2 feet due to utilities.
SGC-A03-000082 Drilled to 1 foot, hand-augered rest due to utilities.
SGC-AG3-000083 Sampled 25 feet from original location due 1o storm sewer; core
: sampler hit refusal at 18 inches.
SGC-A03-000087 Core sampier hit refusal at 2 feet.
SGC-A21-000088 Core sampler hit refusal at 18 inches.
SGC-A21-000090 Core sampler hit refusal at 20 inches,
SGC-SDB-000097 Relocated due to utilities.
SGC-SDB-000098 Relocated from inside a building.
SGC-SDB-000101 Relocation of SGC-SDB-000099; first location surveyed incofrectly.
SGC-SDB-000102 Relocation of SGC-SDB-000100; first location surveyed incorrectly.
ER Program Soil Gas Confirmation Sampling
Revision 0 April 1996
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Table A.1 :
Detected Volatile Organic Compounds (11g/kg)

i

|

| Background Industrial Scenario §SGC-NAC- SGCHRC- SGC-NAC- SGCYC- SGC-NAg-

ANALYTE Value Guideline Criteria 000002 FU0GD 000004
PETREX SAMPLE AREA NORTH NORTH NORTH
Acetone ; NA 21000000 36 g |
1,2-Dichloroethens (total) NA 43000000
2-Butanone | NA 93000000 12 v
Benzens ! NA 8.80E+03 1J .
Carbon Disulfide NA 280000 \ |
Chloroform | NA 3100 67
Chloromethane NA NA 4
Ethylbenzene NA 480
Methylene Chloride NA 3.95E+05
Tetrachloroethene NA 21000000 4

Toluene NA 250000

Trichloroethene NA 41000

(X

Xylene (total). NA 430000000
No entry - not detected

J - Numerical value Is an estimated quantity

C - Identification confirmed by GC/MS

mg/kg - micrograms per kilogram

1 Red = above Guldellne Criterla (GC)

I Green = above GC and below Background
| Magenta = above Background and Below GC
i Blue = above Background (no GC)
l

|

|

|

)

|
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Table A.2.

Detected Semivolatile Organic Compounds (ug/kg)

Background Industrial Scenatlo SGC-N SGC-NAC- _ SGC-NAC- ‘ BC-NAC-
ANALYTE value  Guldeline Criteria  0gf0UR\ 000002 ' 000004 Mg000g
PETREX Sample Area D T N NORTH ol
Acenaphthens NA NA
Acenaphthylene NA NA B
Anthracens NA 84,000,000 v
Benzo(a)anthracens NA 4,100 R |
Benzo(a)pyrene NA 410 N
Benzo(b)fluoranthene NA 4,100 67 J
Benzo(g h,i)perylens NA NA 26 J
Benzo(k)fluoranthens NA 41,000
Bis(2-ethylhexyl)phthalate NA 215,000 y |
Butylbenzylphthalats NA 43 000,000 y |
Carbazole NA NA |
Chrysens NA 410,000 AN
Di-n-butyl phthalate NA 21,000,000 1208 |
Di-n-octyl phihalate NA 4,300,000 /, J |
Dibenz(a,h)anthracene NA 410 y |
Dibenzofuran NA NA ~ A
Diethyl phihalate NA NA AN
Fluoranthene NA 8,500,000
Fluorene NA NA
Indeno(1,2,3-cd)pyrene NA 4,100
2-Methyinaphthalene NA NA
Naphthalens NA NA .
Phenanthrene NA NA 150 J 4/
Pheno} NA 130,000,000 5
Pyrens NA 6,400,000 340 J 120 4

No entry - not detected

J - Value Is an est, quantity
D - Sample was diluted

NA - Value not avallable

H - Analyzed outside holding time

1a/kg - micrograms per klogram

Red = above Guldeline Criterla (GC)
Green » ghove GC and below Background

Magenta = above Background and Below GC

Blue = above Background (no GC)

- & nAmL A feanitnn Camnling
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Table A.2.
Detected 8emivolatile Organic Compounds (ng/kg) A

! Background Industrial Scenarlo -NAC- sciNAC- SCGAC- SGORAC- SAC-NAC- SGC.NAC- {¢]
|ANALYTE Valus  Guideline Criteria 8001 000002 00 0008 000008 000008 00
‘PETREX 8smple Area NO? NORTH NORT NORT EAST EAST WES
Acensphthene NA NA . 180 J ; .
Acenaphthylene NA NA 730 42 J
Anthracena NA 64,000,000 200 b | 25 J 55 J
Benzo{s)anthracens NA 4,100 160 J 350 J
Benzo(a)pyrens - NA 410 1300 200 J é 450 I N
Benzo(b)fiuoranthene NA 4,100 1000 180 J
Benzo(g,h.iperylene NA NA 650 ) 100 J 260 J
Benzo(kfluoranthens NA 41,000 104 180 J 440
Bla(2-ethyihexyl)phthalate NA 215,000 )
Butylbenzyiphthalate NA 43,000,000
Carbazole NA NA 34 J
Chryserie NA 410,000 240 J 490
Di-n-butyl phthalate NA 21,000,000
Di-n-octyf phthalate NA 4,300,000
Dibenz(a,hjanthracene NA 410 37J 87 J
Dibenzofuran .NA NA
Dlethyl phthalate NA NA
Fluoranthene NA 8,500,000 400 J 800
Fluorene NA NA 4
Indeno(1,2,3-cd)pyrens NA 4,100 130 J 320
2-Methyinaphthalene NA NA
Naphthalens NA NA
Phenanthrene NA NA 150 J 280 J
Phenol | NA 130,000,000
Pyrens | NA 8,400,000 340 J 730

No entry - not detected

J - Valus Is an est, quantity

D - Sample was diluted

NA - Value not avallable

H- Ana?lyzed outslde holding time

§g/kg - micrograms per kilogram

Red = above Guldeline Criteria (GC)

Green ='above GC snd below Background
Magenta = abovs Background and Below GC
Biue = ahove Background (no GC)

i
|
A2, Sofl Gas Confimation Sampling Page 1 of 11 6/20/98
|
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Table A2,
Detected 8emlvolatiie Organtoc Compounds (ug/kg)

SGC-NAC- SGC-NAC- SGC-NAC- SGC-NAC- BC-NAC- saCc@ac-

Background Industrial Scenarl GC-NAC-

ANALYTE Value QGuldeline Ctiterl 000009 000040 000Q 000012 0000 000018 00
PETREX Sample Area . T EABT SOULN SOUTH SOU
Acenaphthene NA NA
Acenaphthylene NA NA
Anthracene NA 84,000,000,
Benzo(s)anthracene NA 4,100
Benzo(s)pyrene NA 410
Banzo(b)fiuoranthene NA - 4,100
Benzo{g h perylens NA NA
Banzo(K)fluoranthene NA 41,000
Blis(2-ethylhaxyl)phthalate NA 215,000
Butylbenzyiphthalate NA 43,000,000
Carbazols NA - NA
Chrysens NA 410,000
Din-butyl phthalate NA 21,000,000
Dl-n-octyl phthalate NA 4,300,000
Dibenz(s hjanthracene NA 410
Olbenzofuran NA NA
Dlethyl phthalate NA NA
Fluoranthens NA 8,500,000
Fluorens NA NA
Indeno(1,2,3-cd)pyrens NA 4,100
2-Methyinaphthalene NA NA
Naphthalens NA NA
Phenanthrene NA NA
Phenol NA 130,000,000
Pyrens NA 8,400,000
No entry - not detected
J - Value is an est. quantity -
D - Sample was dliuted
NA - Value not avallable
H - Analyzed outside holding time
pa/kg - micrograms per kilogram
Red » ahove Guldeline Criteria (GC)

Green = above GC and below Background

Magenta = above Background and Below GC

Blue = above Background (no GC)

1A.2. Sofl Qas Confirmation Sempling Page 2 of 11 6720108
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Table A4,

Dstected Inorganics

§

f Background Industrial Scemario GC-HNAC. aC-N 8GC.NAC- C. 80 8G C-  SGCHAC. SAC-HAC-

ANALYTE Vafus  Guidstine Criterfa 01 000002 00 000004 00 0 0 000008 000009
TETREX Sampls Aron BA i
TAL INORGANICS {mg/kg} p
Aluminum ! 18000 NA 11000 4190 / 1840 11400 7870 7180 10200 2830 18
Antimony ; NA 85 0.2 8 0248 0.4 27 8 0.8t B
Arsenle : 8.8 4 B 248 2. 1.4 8 1. 11.1
Barfum i 180 15,000 £ 0.7 8 4718 8 ) B 23.
Benyilum ! 1.3 1 .58 [i) 0.65 0. 0,28 8 o B
Bismuth i NA NA .B5 B
Cadmium ! 2.1 210 0.25 AL] 0368 0.5 8 .33 8 022 8 [
Caiclum i 310000 NA 182 152000 ) 88200 113000 5940
Chromium . 20 110,000 13 7 v KX 15,2 1 143 ] 203
Cobatt i 19 NA [ 458 238 10, 7.5 8 B 41 13
Copper . 28 NA 11.8 9.9 i7. 14.5 15.2 18, 9 16,2
Cysnida | ND 300
Iron | 35000 NA 10600 21800 $7200 00 23000 29400
{ead | 48 NA 5.2 1 88 308 7.2 3 22
[T X 26 A 1258 ¥ 28 |/ 10 B2 147 B
Magnesium | 40000 NA 6160 6780¢ 5670 [ 35600 47800 4
‘Manganese | 1400 27,000 [3 384 270 812 383 588 493 2 (]
Mertury ) ND [ 0.13
Molybdenum i 27 NA 43 8 128 0718 1.5 B 148 18 8
Nicket | 32 4 300 18.4 0.8 8.4 20.8 11.1 § 22, { 24.5
Potassium ) 1000 NA 742 34 2080 574 B 4 B 1590 4 1420
Selenlum i NA NA :
Siver i 1.7 1,100 028 B
Sodlum ! 240 A 228 888 137 B 441 B 48 8 B 1010 B
Thaliium i (.48 NA
Tin ] 20 NA 11 1.4 8 4.5 1
Vanadlum i 25 1,600 4 83 47 16.3 3.1 18 2 7.4
o : 12 &4, 29, &7 ~55.2 X] 368

CTHERINGROANICS y
% Soiids (%) j NA NA 83.8 83.3 78.4 7 4] .9
Nirele/Narite {mg-Nxg) NA NA 1.8 2.9 1.3 6.5 2.2
No entry - not datected o
mg/ig - mitigramakiogram ” ”
NA - Valus not avaliable
NC - Bschkground not comp
ND - No datections In background semples
mg-N/kg - miligrame par Kiogram, reported as pitrogsn
J - Numerical valus [s an extimated quantity
B - Analyta detectad In blanks sasociated with this sample
Red = above Guideiing Criteria (GC)
Green » sbove GG and below Background
Magents » sbove Background and Balow GC
Biua = adove Bacié}mund {no GC)

i

i

!
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Table AA.

Detected Inorganice
Background Industris] 8cemrio SGC-NAC- C-NAC- gc-Hac- R SOC-NAC SQC-NAC- GC-NAC- GC-NAC-

ANALYTE Valve  Guideline Griterla 002 3 00004 000008 000008 00000 000009
PETREX Sample Area 13 TH TH EAST EAST
TAL INGROANICS (mg/kp)
Aluminum 18000 NA 000 41 1810 1 7670 _ 7780 00 18700
Antimorny NA 5 0.23 0.24 0.41 B 001 8
Arsenio 8.6 64 158 2.1 298 1.4 7 7.2 198 114
Sarum 160 15,000 20 3.7 8 7.1 7.6 6.4 262 8 163
‘Berylium 13 1 0. B 0.65 0.38 0.28 0.20 0.9 8
Bamuh NA NA 0858
Cadmium 21 210 25 8 0.18 0.8 B 05 ]
Caldum 310000 NA 162000 95500 15 13600 86200 83 5540
Ctiromium 20 00 13.; 38 .2 3 11.6 1 20.3
Cobelt 19 NA XX ) 238 X 768 768 13
‘Copper 26 NA 16.. 1.8 9.0 135 152 2 19.2
Oyeanide ND 300 -
fron 35000 NA 29 10600 Ii] 21600 17200 17700 23000 20400
Lesd 48 A ¥ 8. 30.0 75,1 7.2 23
LRhium 26 NA (N 12.8 238 7.7 8 103 B 328 1478
Hagnesium 20000 NA 67800 £670 5210 35600 21600 4500
Manganess 1400 00 384 70 612 283 589 403 728

Mercury D 64 0,13
Molybdenum 27 A 0.43 B 128 0.7 8 78 158 788
Nickel 32 300 18.4 9 648 8 111 16.1 24.5
Potassium 1600 NA 1760 346 B 20 5748 744 B 90 1420
Selenium NA NA
Silver 1.7 00 0240
Sodium 740 NA 788 €66 8 150 B 137 B 3118 348 B 246 B 1010 B
Thailium 0.48 NA _

n 70 A . 1.4 8 18 158
Venadium 25 15 149 [K 3.7 16.3 73,0 8.9 14 42.7
Zno 130 54,000 ] o7 5 65.2 1.8
OTHER INGROANICS
% Solids (% NA NA ] 8 88.5 33 78.4 75 63.9 76.0
W“ijm irfte %n_m) A RA 18 12 23 73 LX) 18 2.2

entry - not detected

mg/kg - miigrams/dlogram
NA - Vslue not ayailable
NC . Background not comp

ND - No detections in background samples

mg-Nxg - miligrams per idlogram, reported as nitrogen

J - Numerical vatua is an estimated qusntity

B . Ansliyte detected In bisnks associsted with this sampls

Red = sdove Guideline Criteria (BC)
Gteen = sbove GC and below Background

Magenta = above Background snd Below GC
Biue = above Background (no GC)

A A nidin fampinn
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Table A.5.'

Detected Radionuclides (pCl/g)

!

{

; Industrial Scenarlo SGGINRG- SGC-NAC- IR SGC-NAC- SGC

ANALYTE Background Guideline Criteria #0000’ 000002 00003 000004 00
'PETREX Sample Area - 7NORTH NORTH NORTH S
Americlum-241 ND 495 /
Bismuth-207 ND 0.18
Bismuth-210 ND NA
Ceslum-137; 0.42 0.48
Cobalt-80 | NC 0.10 ]
Plutonium-238 0.13 5.5 0.087 A 0.543
Plutonlum-239/240 0.18 5.5 i
Potassium-40 37 NA 27.4 15.
Radlum-226+D 2 0.14 1.16 v
Thordum-228+D 1.5 0.85 1.24 R
Thorlum-230 1.8 44 0.98 7 119
Thorium-232 1.4 50 1.47 0.95
Uranium-234 1.1 38 0.934 0.874
Uranlum-235+D 0.11 34 0.0349 0.9gf%
Uranlym-238+D 1.2 11.0 0.918 0.8

No entry - not detected

ND -No detections in background samples
NA - Data not avallable

NC - Backgr?und value not computed

pCl/g - plcocuries per gram

Red = above Guldeline Criterla (GC)

Green = above GC and helow Background
Magenta = a;bove Background and Below GC
Blue = abovei‘z Background (no GC)

i
|

5. Sol? Gas Confirmation Sampling
1
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Table A.5.
Detected Radionuclides (pCl/g)

SGC-NAC-

Industrial Scenario SGC-NAC SGC-MQC-

ANALYTE Background Guideline Criterla 00004 000003 000005
'PETREX Sample Area . ~ NOJITH NORTH EAST
Americlum-241 ND 4.95
Blsmuth-207 ND L 0.18
Bismuth-210 ND NA
Ceslum-137 0.42 0.46
Cobalt-60 NC 0.10
Plutonium-238 0.13 5.5 1.42
Plutonlum-239/240 0.18 5.5 PN
Potassium-40 7 NA 21.7 2.9
Radium-226+D 2 0.14 1.03 0.478
Thorlum-228+D 1.5 0.85 1.62 0.277
Thorlum-230 1.9 44 0.814 0.374
Thorlum-232 1.4 50 1.3 0.184
Uranium-234 1.1 38 N 0.401
Uranlum-235+D 0.11 34 0.0974 PN
Uranlum-238+D 1.2 11.0 2,35 0.392
No entry - not detected
ND -No detections In background samples
NA - Data not avallable
NC - Background value not computed
pClig - plcocurles per gram
Red = above Guldelins Criteria (GC)

Green = above GC and below Background
Magenta = above Background and Below GC
Blue = above Background (no GC)
» A5, Soll Gas Confirmation Sampling » Page 1 of 20 6/24/96
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Table A5, _
Detected Radionuclides (pCi/g)

t

Industrial Scenario §BGC-NAC- SGC-NAC SGC-NAC- SGQ Ac-\
ANALYTE Background Guideline Criteria | 000006 K 000( : 000009 R00010
PETREX Sample Area _ : N EAST 8-
Americlum-241 ND 4,95 | 4 v
Bismuth-207 _ ND 0.18 §
Blsmuth-210. ND NA §
Ceslum-137 0.42 0.48
Cobalt-60 | NC 0.10
Plutonlum-238 0.13 55§
Plutonlum-239/240 0.18 5.5
Potassium-40 37 NA
Radium-226+D 2 0.14 §
Thorlum-228+D 1.6 0.85
Thorium-230' 1.9 44
Thorlum-232/ 1.4 50
Uranlum-234, 1.1 38 g
Uranlum-235+D 0.11 34
Uranlum-238+D 1.2 11.0

No entry - not detected

ND -No detections In background samples
NA - Data not avallable

NC- Backgro'und value not computed

pClg - plcocuries per gram

Red = above Guldeline Criteria (GC)

Green = abov'Ie GC and below Background
Magenta = above Background and Below GC
Blue = above Background (no GC)

+A.5. Soll Gas Conflrmation Sampling - , Page 2 of 20 6/24/98
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