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The Mound Core Team
P.O. Box 66
Miamisburg, Ohio 45343-0066

June 2003

Mr. Daniel 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. 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 154/238 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: (il T e ¢ /18 )63

. Paul Lucas, Remedial Project Manager date
USEPA: Rardf. L /39 /p3
David P. Seely, Remedial Project Manager date

OEPA: L Z %M‘/ &/0.3/0)

Brian K. Nickel, Project Manager / date




Response to_ Public Comments

from MMCIC
on PRS 154/238 Public Review Draft Package

Comment 1. From our review of the PRS 154/238 Public Review Draft, MMCIC concurs
that a response action is necessary for this PRS. MMCIC understands that the
response action may be performed under the Action Memorandum for Contingent
Removal Actions or a specific Action Memorandum may be prepared for this PRS.
MMCIC wouid like to request a copy of the Action Memorandum, if specific to the site.
Once the remediation is complete, MMCIC requests notification and wishes to be
advised of the results of the verification sampling. (MMCIC assumes this information
would be available on-line. If not available electronically, MMCIC would like to request a
paper copy of the verification sampling results). Finally, MMCIC would like to request a
copy of the On-scene Coordinator (OSC) report when the cleanup is complete.

Response 1. Thank you for your interest and support of the removal action decision. It
is our understanding and expectation that MMCIC receives a copy of every document
issued for public review. This would include Action Memos. It is not necessary to make
a specific request for the action memo for this removal. If it appears that this is not
happening, please let us know. Similarly, it is our understanding that MMCIC has
access to the Mound's Geographic Information System and therefore has access
electronically to the verification results at the same time they are available to the site.
Multiple copies of the OSC Report are available in the Public Reading Room. The
Document distribution List in the FFA Monthly was changed to indicate that MMCIC will
receive a copy of Final OSC Reporis.

Comment 2. MMCIC would like to be kept updated during the removal action. If during
the course of the remedial action a different contamination is found, or the contaminants
are found in different levels than originally determined, MMCIC would like to be
informed.

Response 2. This kind of information will be communicated through one or more of the
normal venues. MMCIC participates in the monthly FFA, Core Team, MRC/MAC
meetings and in weekly project meetings with DOE/MCP and CH2ZMHill. In addition,
MMCIC receives three copies of the monthly FFA report. These are the same
communication channels the regulators use to keep updates during removal actions. It
was our understanding these communication channels are working effectively. If that is
not the case, please let us know.

Comment 3. It is MMCIC’s understanding that the area will be restored to a natural
state in accordance with the pMound Reuse Plan. MMCIC would like to confirm that the
site is restored to grade and appropriate land reclamation has been performed.

Response 3, The Core Team understands MMCIC's request and encourages MMCIC
to meet with DOE to obtain an agreeable end state.
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ﬁ MIAMISBURG CLOSURE PROJECT
e POTENTIAL RELEASE

| E::igc.rg;?:;ata{ ' SITE PACKAGE
|| Prosram 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 22 January 2003 through 20
February 2003.

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




Working Draft (to DOE)

PRS 154/238 Package Tracking Sheet

Draft {to Core Team)

Draft Proposed Final

Binned FA on 10 July 1997. Submitted Addendum 1 with FA results and
received RA bin on 11 December 2002. Revised Addendum 1 text and
recommendation page per OEPA comments. No USEPA comments. Added
Addendum 1 to original Package for Public Review.

Public Review Draft

Public review period 22 Jan-20 Feb 2003.

January 2003

Final

Response to MMCIC comments included herein but no changes to the text
were required.

June 2003
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Addendum 1 to PRS 154/238 Package

PRS HISTORY:

Potential Release Sites (PRSs) 154 and 238 (hereinafter 154/238) are shown in Figure
1. PRS 154, also known as Area 23, is an area of potential soil contamination located
on the WD hiliside. The main contaminant of concern for PRS 154 is plutonium-238,
with several other isotopes identified sporadically in the area. PRS 238 was identified as
PRS based on historic sample resulis of plutonium-238, radium-226, and uranium-238
at unacceptable levels. PRS 154/238 was binned Further Assessment (FA) by the Core
Team on 10 July 1997.

FURTHER ASSESSMENT ACTIVITY:

The potential contaminants of concern (plutonium-238, actinium-227, thorium-230,
thorium-232, radium-226, and uranium-238) were identified based on historic sample
results above acceptable levels.

Further Assessment sampling was completed between July and August of 2002 per the
Sampling and Analysis Plan (SAP)' approved by the Core Team.

All soil samples (49 plus 5 duplicates) were analyzed per the SAP by onsite gamma and
alpha (isotopic thorium and uranium) spec and 10% (6 plus 1 duplicate) were forwarded
offsite for gamma spec and isotopic plutonium, thorium, and uranium analysis by alpha
spec.

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).

Maximum sample detections above screening levels (10° Risk-Based Guideline Value
(RBGV) plus background) are presented in Table 1. None of the plutonium-238 results
were greater than the screening level.

Table 1: FA Results above Screening Levels (pCi/g)
{foofnotes on next page)

Radionuclide No. >SL | No.>CO Max. Location & SL cOo
‘ Result depth

Actinium-227+D 7 of 49 3 of 49 104 SD05, O 0.56 4.6
Bismuth-210m 1 of 49 0 of 49 4.88 SDO5, O 1.0 8.3
Cerium-141 30f6 0 of B 36.1 SDO5, O 3.8 38
Cesium-137+D 1 0of 49 0 of 49 0.856 SDO05, 0 0.76 3.8
Cobalt-60 1 of 49 0 of 49 0.158 SDho4, 0 0.07 0.7
Lead-210+D 7 of 49 3 of 49 22.45 SD05, O 1.8 7.4
Neptunium-237+D 1of2 Qof2 1.7 SD05, O 1.04 10.4
Niobium-95 2of2 2 of 2 3.41 SD05, 0 0.25 2.5
Protactinium-231+D all* 3 of 49 80.1 SD05, ¢ 4.0 4.0
Radium-226+D 5 of 49 30f49 |- 19.1 SD05, ¢ 2.1 2.9
Radium-228+D 7of7 7of7 1.69 SDO5, ¢ 0.07 0.7
Thorium-230+D 9 of 49 8 of 49 - 1020 SD05, 2.0 2.8
Thorium-232+D 2 of 49 1 of 49 2.44 SD05, O 1.47 2.1
Uranium-234+D 2 of49 2 of 49 3.45 SD05, O 1.2 2.0
Uranium-238+D 20f49 | 10f49 4.12 SD05, O 1.3** 2.2%*

Footnotes on next page
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Addendum 1 to PRS 154/238 Package

RBGV: Risk-Based Guideline Value

SL: screening level

CO: cleanup objective

*The CRDL is greater than the screening level and will have to be updated.

**The RBGV in the SAP did not include daughter products. Daughter products included herein.

FIGURES:

Figure 1: Location of PRS 154/238
Figure 2: PRS 154/238 Sample Locations

REFERENCES:

1) PRS 154/238 Sampling & Analysis Plan, Final, June 2002
2) PRS 154/238 Data Report, Rev. 0, November 2002

PREPARED BY:

Karen M. Arthur, CHZMHill, ER QA
Gary Miller, CH2MHill, ER Technical Staff
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MIAMISBURG CLOSURE PROJECT
PRS 154/238

RECOMMENDATION:

Potential Release Site (PRS) 154, also known as Area 23, is located on the WD hillside
and was identified as a PRS based on historic soil sample results of plutonium-238,
radium-226, and uranium-2Z38 at unacceptable levels. Further Assessment (FA) was
performed and confirmed radionuclide contamination excess of cleanup objectives (10°
Risk-Based Guideline Values plus background) for numerous radionuchides including
actinium-227, lead-210, niobium-95, protactinium-231, radium-226 and 228, thorium-
230 and 232, and uranium-234 and 238,

Therefore, the Core Team recommends a Removal Action for PRS 154/238.
This Removal Action will be performed under a specific Action Memorandum or under
the Action Memorandum for Contingent Removal Actions. 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: z@%% //»2-2/43

Robert $. Rothmn, Remedial Project Manager ' (date)

USEPA: _Qm%%zﬁ ! /Zz/o'B
Timothy J. Fisther, Remedial Project Manager (date)

OEPA: S A ﬂ_u/ Yf22fo

Brian K. Nickel, Project Manager (date)
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PRS 154/238
PRS HISTORY:

Potential Release Site (PRS) 154 is identified as the hillside northeast of Building 23 and east of
WD Building. This radiological soils contamination area is also known as Area 23. PRS 238 is
identified as a radiological hot spot located within Area 23.' PRS 238 (hot spot S1 092) was
identified in the mid-1980s by the Site Survey Project. The larger Area 23 was identified in
1990 by field surveys and sampling that identified elevated levels of thorium-230.

The thorium-230 contamination may have resulted from either the thorium-230, known as
ionium (page 16), or protactinium-231 separation (page 18) programs. Both programs were
active in the mid-1950s, and may have used the area for storage of wastes. Locations of the
leaking waste containers from the protactinium-231 program are not accurately documented.’

An underground radioactive waste line passed through the upper boundaries of PRS 154. This
waste line originally carried liquid radioactive waste from the Hydrolysis House (HH) Building

to the Waste Disposal (WD) Building. This line was removed in May 1994 and is covered by
PRS 153.

CONTAMINATION:

Radiological Site Survey 2

In 1983, soil was analyzed for radioactivity via Mound Soil Screening, gamma spectroscopy, and
radiochemical analysis. One surface sample was taken from PRS 238 and fourteen samples
(thirteen surface and one core boring) were taken in the vicinity of PRS 154. The samples were
analyzed for plutonium-238 and thorium. Results showed:

Plutonium-238 19.8 pCi/g at PRS 154 25 pCi/g
0.31 pCi/g at PRS 238 (Mound ALARA in surface soil)
Thorium-230 No results at PRS 154 _ 5 pCi/g
323.5 pCi/g at PRS 238 (40 CFR 192)7
Thorium-232 7.5 pCi/g at PRS 154 5 pCi/g
No results at PRS 238 (40 CFR 192)7

NOTE: ALARA = as low as reasonably achievable, pCi/g = picocuries per gram
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Building 23 Survey 2

In 1990, a radiclogical survey, east of Building 23, collected and analyzed soil samples by
gamma spectroscopy. Thorium-230 was detected at concentrations as high as 4,590 pCi/g.”

Soil Gas Survey 4

In 1992, this survey indicated levels of Freon 11 at 801 ppb and Freon 13 at 13 ppb.4 There are
no guideline values for Freon 11 or Freon 13. Equivalent soil contamination concentrations
cannot be calculated for these freon species, as no chemical specific parameters are available.
Alternately the values are below the Permissible Exposure Limit (PEL) at 1000 ppm established
by the Occupational Safety & Health Agency (OSHA) for worker chemical exposures.

Other Soils Characterization”

In 1995, PRS 154 and 238 were divided into 15 foot by 15 foot grids by the Other Soils
characterization and soil samples were analyzed for organics (by organic vapor analyzer and
organic vapor meter), metals (by x-ray fluoroscope) and radionuclides (field analysis by FIDLER
and lab analysis by gamma spectroscopy). Samples were collected every four feet until a depth
of 12 feet or refusal was reached. Sample results showed:

PRS 154

¢ Maximum soil radiological concentrations detected were 63 pCi/g for plutonium-238, 5
pCi/g for subsurface thorium-232 and 13.44 pCi/g for subsurface thorium-230." Mound
ALARA guideline criteria for plutonium is 25 pCi/g and the regulatory guideline for
subsurface thorium is 15 pCi/g.

o All metal detections were below their respective 10 Risk Based Guideline Criteria for
soils.

¢ Volatile organic compounds (VOCs) were detected in six samples (no quantitative data is
available).”

PRS 238

o Radiological soil concentrations in excess of gunideline criteria were 14 pCi/g for
uranium-238 and 39 pCi/g for thorium-230.> The 10 Risk Based Guideline Criteria for
uranium-238 is 11 pCi/g and the Regulatory Guideline Criteria for subsurface thorium-
230 is 15 pCi/g.®’

o All metal detections were below their respective 10°® Risk Based Guideline Criteria for
soils.

» Volatile organic compounds were detected in four samples (no quantitative data is
available).
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READING ROOM REFERENCES:

1) Operable Unit 9 (OU9), Site Scoping Report: Volume 12: Site Summary Report, Final,
December 1994. (pages 6-14)

2) OUP9, Site Scoping Report: Volume 3 - Radiological Site Survey, Final, June 1993,
(pages 23-38.4)

3) OU9, Site Scoping Report: Volume 7 - Waste Management, Final, February 1993.
(pages 15-22)

4} Soil Gas Survey & Geophysical Investigations, Main Hill and SM/PP Hill Areas,
Reconnaissance Sampling, February 1993. (pages 39-41)

5) Other Soils Characterization Report, Volumes I and II, May 1996. (pages 42-51)

OTHER REFERENCES:

6) Code of Federal Regulations, 40 CFR 192.41 and 40 CFR 192.12.
7) Risk Based Guideline Values, May 1995.

PREPARED BY:

Richard Bauer, Member of EG&G Technical Staff
Eric Horstman, Member of EG&G Technical Staff
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MOUND PLANT
PRS 154/238
SOIL CONTAMINATION - BUILDING 23

RECOMMENDATION:
CONCURRENCE:
DOE/MB: _
Arthur W, Kleinrath, Remedial Project Manager (date)
USEPA:
Timothy J. Fischer, Remedial Project Manager (date)
OEPA:

Brian K. Nickel, Project Manager (date)

SUMMARY OF COMMENTS AND RESPONSES:

Comment period from to

O No comments were received during the comment period.
] Comment responses can be found on page of this package.




REFERENCE MATERIAL
PRS 154/238
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Cocument Conaol No.

Environmental Resioration Program

OPERABLE UNIT 9 SITE SCOPING REPORT:
VOLUME 12 ~ SITE SUMMARY REPORT

'MOUND PLANT
MIAMISBURG, OHIO

December 1584

Final

- U.S. Department of Energy
Ohio Field Oifica

EG&G Mound Applied Technologies
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Avlionmiéntel DMA. .. .. oo
N . Sitd Naini Eatia Sthti otantlal Hazardois Subtande - Resiits - | el
147 HH Buildiné Solls F-7 Grounds Polonium-210, cobalt-60, trittum 4,18 1 SGS? 12
Soll Gas Survey Tabte B.4 Locations
1114, 1119, 1206,
1207, 1230
148 | HH Building Solidification Unit F-7 Historical Cobalt-60, Polonlum-210 4 Uriknown No Data
149 HH Building Pilot Incinerator F-7 Historical Palonium-210 4 Probable air A No Data
. . releases in
1951
150 Room HH-15 Beta F-7 Inactive Beta wastewater from restrooms and 3 Unknowrt No Data
i Wastewater Sump (Tank 236} process area floor drains - tritium
151 | Room HH-6 Alpha Wastewater F-7 Historical Alpha wastawater from process area floor 3, 4 J Unknown - filled No Data
Sump (Tank 237) drains. Possible contaminants include with concrete
‘ polonium-210,
cobalt-60, and bismuth.
152 | HH Building Bata Wastewater F-7 in service Beta wastewater from process area sinks 34 Unknown No Data
Sump (Tank 24) and floor dralns
163 Area 20, Radioactive Waste G-7 Grounds | Sodium nitrate, Plutonium-238, Cesium-137, | 4, 5, Cobalt-60 S B, 1 sGsP 12
Line Break Thorlum, Cobalt-60 18 18 Table B.4 Locations
i 1119 and 1120
2,14, 16 Table B.1 B
{Table .8 in Ref. 6)
154 Area 23, Thorium F-8 Grounds Thorium-230 18 Thorium-230 S 6 1 SGS® 12
Contaminated Soil G-8 Table B.4 Location 1122
2 Table B.1 8
RSS® Location 51092
{Appendix E in Ref. 6)
165 Old Sanitary Disposal (SD) F-6 Surplus Chromic acid, Calclum cyanide, Nickel 4,5, Unknown No Data
: Plant (AKA Old Sanitary sulfate, Nickel chloride, Black oxide, Copper 18
Wastewatar Treatment Plant} : cyanide
156 Old SD plant Tank F-6 Surplus Polonium-210, Cobalt-60 3,5
{Tank 205}
1 - Soil Gas Survey - Freon 11, Freon -1 13, Trans-1,2-Dichlorosthylene, Cis-1,2-Dichloroethylene, 1,1,1-Trichloroethane, Parchloroethyt Tricht ” th
2 - Gamivia Spectroscopy - Thiuns-228, -230, Cobalt-60, Ceslu ' Ve, e oraethylene, Toluene At

iaﬁed

4

~ T0E 1

e

e DOE g

m-137, Radium-224, -2286, -228, Americum-241, Actinlum-227, Bismuth-207, Bismuth-210m, Potassium-40
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s
S am———

Refarence List k
6, DOE 1993d ;) 18. DOE 1992a

19 DOF 19930

{Appendi% E in Ref. 6) !
' -L— ]

oL o oo L Hazardous Conditions and . ) )
Daccription of History and Naturd of Waste Haridling incidents .- Environmeéntal Data
. . ’ T o o P T AU ':;“ Hoes ST e PR ET o Aha]ytés‘ ; - H
, No. Sita Naify - " Lotation (Stafd .} . Potential Hazardous Subistarices Ref Releases Media | Rat § - ©-b. 7. . Besults Ret
31 T Building, Corritor 8 Alpha F-7 Histyrical Alpha wastéyvater from process area floor 4 [ Unknown - filled No Data
Wastewater Sump Wank 233} Filled drains whh concrete
concre
\ 1982 \
232 Building, Corridor 7 Alhha F-7 Historica! Alpha wastewater figm process areh floor 3,4 known - filled No Data
Waetawatar Sump (Tank 234} Filled with dral h concraete
concrete )
N\ 1982
233 | Room T-83 Alpha Wastewater F-7 Alpha Wastawater from process area floor \ 3, 4 § Unknow\- filled o Data
" Sumy {Tank 235) Historical drains with condete .
Filled with
concrate
\ 1982
234 Building 58 Didge! Fuel E-6 ) Historical esel fuel 3 Tank Removed No Data\
Storapge Tank {Tank 222) & 5
235 N Area of Possible Elevgtad E-8 Grdunds Thotiym \ 6 Posyibla fupitive S 4,6 1 SGS* 12
Thortum Activity dust abla B.3 Locations
202, 2148, and 2149
h, 14, 15 able B.1
236 F-6 Grounds Plutonium-238 6 [ Isolated activity \ 13 Tale B.9 6
from unknown {Appendix ¥ in Ref. 6}
b sources
E- Grounds Cobalt-60, Ceslum-137 6 4,15 Table B. 6
E-6 : - {Appendix € in Hyf. 6}
. NS———
Site Survey Project G-7 Grounds Thorium 6 14 Table B.9 6
Potential Hot Spot {Appendix E in Ref. 6}
Locatigp 81092
Grounds 13 Teble B.9 6
{Appendix E igfRef. 6)
Groyfids Thorium Tabjh B.9 6 |



Table V.3. Potential Release Sites Currently in D&D Program and

Sites Recommended for inclusion in D&D Program

40 Building 66 Lot Grounds Yes AEA D&D
75 Railroad Siding Inactive Yes AEA D&D
78 Warehouse 13 Historical Yes AEA D&D
86 Building 29 Septic Tank Historical Yes AEA Yes
(Tank 224}
80 Site Survey Project Potential Grounds Yes AEA Yes
Hot Spot Location $0425
122 Underground Radioactive inactive Yes AEA Yes
Waste Lines (Main Hilf)
123 Area 5, Radioactive Waste Grounds Yes AEA Yes
Line Break ‘
124 Building 48 Hillside Inactive Yes AEA p&D
132 | Area 15, Entombed SW Cave |  Historical Yes AEA  D&D
{Room SW 1-B}
133 SW Buiiding Historical Yes AEA D&D
Room 1-A ’
138 Room SW-137 Alpha Surplus No AEA Yes
-} Wastewater Sump (Tank 23) )
139 Room SW-10 Beta inactive No AEA D&D
Wastewater Sump {Tank
226)
146 R Building Rooms 121, 144, Historical Yes AEA D&D
146 and 148 Drains
150 Room HH-15 Beta inactive No AEA D&D
Wastewater Sump (Tank
236)
151 " Room HH-6 Alpha Historical No AEA DaD
Wastewater Sump (Tank
237}
153 Area 20, Radioactive Waste Grounds Yes AEA Yes
tine Break
154 Araa 23, Thorium Grounds Yes AEA Yes
Contaminatad Soil
155 Oid Sanitary Disposal {SD} Surplus Yes " AEA Yes
Plant {AKA Old Sanitary
Wastewater Treatment Plant)
156 Old SD plant Tank Surplus Yes AEA Yes
{Tank 205)
167 Old SD plant Tank Surplus Yes AEA Yes
{Tank 206)

ER Program, Mound Plant

Revision O

MOUNDINMSSSOR4. WP 972D/D4

OU 9, Site Scoping Report, Vol. 12—Site Summary Report
September 1994
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Table V.3. (page 3 of 4}

i Historic ‘Activities

Status

23 /Tauilding,c i ﬁistorical o AEA D&

inactive
Filled with
concrete

Vi
232 T No AEA D&D
a3 Roy, T-63 Alpha Historical N AEA D&D
Wastewater Sump {Tank Inactive

235) Fitled with
concrete
1982

7 : ‘ .
235 Area of Possible Eleydted Grounds’ / Yes AEA Yhs 6
Tharium Activi /
37 Hot Spot Locatigh S1082 Grdund/ Yes / AEA / Yes 6
2za Site Survey Project Grounds Yes AEA Yes 6
Hotspot $1029 .
240 S%uwey Project Potential\\ Grounds ;Yes AEA \ Yes 6

Hol\Spot Location S0472

252 B\Buiiding Stack \ inactive N\&‘_ AEA \ D&D

YBB Area B, active Yes AEA Yes

Therium-Cntaminated Soils
from Afgas 1 and &

207 Areyg 9, Inactiye Yes AEA Y, &
Thorium Stdyage and : )

Redrumming Atea {AKA
, Former Throium Gtoragel

272 \Area 10, Concrete Bgbris Inactive \ Yes \QEA Yes \ 6

N
273 Area 12, Throium- Inactive Yes Al Yes 6
Coraminated Soil from Arda 1 '

283 Aréa 1, Bulk Transfer of Grounds Yes AEA Yes
horium Drums

{AXA Piytonium Recoverable
\ Waste Storage) \

84 Building 21%, Thorium Siudge Surpius Yes AEA Yes 6
Storage Facility - - .
28 Area 11, Contamination from Hi~ orical Yes \ - AEA Yes 6
SM Buitding Operations N

286 | Area 16, SM Byjilding Surplys Yes AEA Yes 6
Sanitary Sewage Geptic

ER Program, Mound Plant OU 9, Site Scoping Report, Vol. 12—Site Summary Report
Revision 0 September 1994
MOUNDSWISSOF4. WP 9728794 Page 10




o Lk vitorie Aewvites i B ]
o N | 7 - | Evidence Of | .- 'Responsé .. [ Furiher Action| FFA
. No: | 7. Sita Name : T : : ; ithor ] o . Reléasa - [ - Authority: Recommended| QU-
138 |Room SW-137 Alpha Wastewater E-6 Surplus AEA AEA . No AEA Yas 6
Sump {Tank 23) F-6
139 Room SW-10 Beta Wastewater F-6 Inactive AEA AEA No AEA D&aD
Sump {Tank 2286} .
140 | Beta Waste Solidification Facility E-6 In Service AEA AEA No NA oM
- SW Building 8
141 | Tritium Effluent Removal System E-6 In Service AEA AEA No NA oM
142 | SW/R Building Solid Radioactive E-8 In Service AEA AEA No NA oM
Waste Compactor F-6 .
143 |[R/SW/T Building Stack Diesel Fuel F-6 In Service BUSTR BUSTR No NA oM
Storage Tank (Tank 117)
144 A Building Sanitary Waste F-8 In Service effiuent to CWA AEA No NA oM
Coltection Tank (Tank 120} wastewater
treatment
145 | Room R-128 Alpha Wastewater E-6 In Service AEA AEA ) No NA oM
Tank (Tank 18} )
146 | R Building Rooms 121, 144, 146 F-6 Historical AEA AEA Yeo AEA D&D
and 148 . .
147 HH Building Soils F-7 Grounds AEA AEA Yes cerclA § Yes 2 .
148 HH Building Solidification Unit F-7 Historical NA NA No AEA Noe
149 HH Building Pilot incinerator F-7 Historlcal NA No AEA No
150 Room HH-15 Beta Wastewater F-7- Inactive NA No AEA DRD
Sump (Tank 236)
151 Room HH-6 Alpha Wastewater F-7 Historical NA AEA D&D
Sump (Tank 237) )
152 HH Building Beta Wastewater F-7 In Service . AEA AEA NA oM
Sump (Tank 24}
163 | Area 20, Radioactive Wasta Lina G-7 Grounds NA Yas AEA Yes 6
Break
rounds A!x es K!E Yas E
185 | Old Sanitary Disposal (SD) Plant F-6 Surplus NA SwWMu Yes AEA D&D
{AKA Qid Sanitary Wastewater
Treatment Plant)
6 Old SD plant Tank F-6 Surplus NA SWMU Yes AEA Yas 6
n'P (Tank 205} .
®
= AEA - Atomic Energy Act of 1854 A2




I Operat!onal Jurisdicﬂon ‘ l H!slorlc Acﬂvl!les ] B
o ait i Regulatory : Evldenca ot . Hespnnse ; Further Actlon | FFA
No. Site Name- . N ocatic Status Regulated Unhs .- Authority- .. | Spill Response SWMU Helease . Authority .. Aecommendad| OU
227 Roorn T-40 Alpha Wastawater F-7 Historical NA AEA D&D
Sump (Tank 229) Fifled with
concreta
228 Room T-41 Alpha Wastewater F-7 Historicat NA No AEA D&D
Sump {Tank 230} Filled with
concrete
229 Room T-50 Alpha Wastewatar F-7 Historical NA No AEA D&D
Sumgp (Tank 231} : Filled with
concrete 1875
230 Aoom T-850 Alpha Wastewater F-7 Historical NA No AEA D&D
Sump {Tank 232) Filled with
concrete 1975
231 T Building, Corridor 8 Alpha F-7 Historical NA No AEA D&D
Wastewater Sump (Tank 233) Filled with
concreta 1982
232 T Building, Corridor 7 Alpha F-7 Historical NA No AEA D&D
Wastewater Sump (Tank 234) Filled with
concrete 1982 )
233 Room T-63 Alpha Wastewater F-7 Historicat NA No . AEA D&D
Sump (Tank 235) Filled with ’
concrate 1982
234 Building 58 Diesel Fuel Storage E-6 Historical NA No CERCLA Yes 2
Tank (Tank 222)
235 Area of Possible Elevated E-8 Grounds AEA AEA Yes AEA Yes 6
Thorium Activity
238 Site Survey Project F-6 Grounds AEA Yes CERCLA Yes 2
Potential Hat Spots
Location SO166
237 Site Survey Project E-5 Grounds AEA Yes AEA Yes 8
) Potential Hot Spots E-6
. Location S0175 )
38 | Site Survey Project G-7 Grounds AEA Yes AEA Yes 6
Potential Hot Spot
: {ocation 51092
239 Site Survey Project F-5 Grounds AEA Yes CERCLA Yeas 2
Potential Hot Spot
Location S0208 !
’ ' A.2-13
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1 - Soll Gas Survey - Freon 11, Freon 113, Trans-1,2-Dichloroethylene, Cis-1,2-Dichloroethylene, 1,1,1-Trichlorcethane, Perchloroethylene, Trichloroethylene, Toluene
2 - Gamma Spectroscopy - Thoﬂum-zza -230, Cobalt-60, Cesium-137, Radium-224, -226, -228, Americlum—241 Actinlum-227, Bismuth-207, Bismuth-210m, Potassium-40
3 - Target Analyte List
4 - Target Compound List (VOC} : ' -
§ - Target Compound List (SV0OC)
6 - Target Compound List (Pesticides/Polychlorinated Biphenyl)
. 7 » Dioxins/Furans
8 - Extractabls Petroleum Hydrocarbons (EPH)/Total Petroleum Hydrocarbons (TPH)
9 - Lithium
10 - Nitrate/Nitrite
11 - Chioride
12 - Explosives
13 - Piutonlum-238
14 - Plutonium-238, Thorium-232
15 « Cobalt-80, Ceslum-137, Radium-226, Americium-241
16 - Tritium
Beference List
. DOE 1986 “Phase | Installation Assessmant Mound (DRAFT)."
. DOE 1992a "Remaedial Investigation/Faasibllity Study, Oparable Unit 9, Site-Wida Work Plan (Flnal)
. DOE 1992¢ *Mound Plant Underground Storage Tank Program Plan & Regulatory Status Review (Final).”
DOE 1993a “Site Scoping Report: Volume 7 - Waste Management (Final)." .
. EPA 1988a "Preliminary Review/\Visual Site Inspection for RCRA Facility Assessment of Mound Plant,”
. DOE 1993d "Operable Unit 9, Site Scoping Report: Vielume 3 - Radiologicat Site Survey (Final)
. DOE 1993¢ "Operable Unit 3, Miscellaneous Sites Limited Field Investigation Report.”
. DOE 1992d "Reconnalssance Sampling Report Decontamination & Decommissioning Areas, OUS, {(Final),”.
, Fantiman 1990 “Characterization of Mound's Hazardous, Radicactive and Mixed Wastes."
10. DOE 1992f “Operable Unit 9, Site Scoping Report: Volume 11 - Spills and Response Actions (Final),”
11. Styron and Meyer 1981 “Potable Water Standards Project: Final Report.”
12. DOE 1993b “Reconnaissance Sampling Report - Soll Gas Survey & Geophysical Investigations, Mound Plant Maln Hill and SM/PP Hill (Finat).”
13. DOE 1893d "Operable Unit 9, Site Scoping Report: Volume 3 - Radlologltal Site Survey (Final)."
14. DOE 1991b "Main Hill Seaps, Operable Unit 2, On-Scene Coordinator Report for CERCLA Section 104 Remedial Action, West Powerhouse PCB Site.”
15. Halford 1980 "Resulls of South Pond Sampling.”
16. DOE 1993e "Operable Unit 4, Special Canal Sampling Report, Miami Erle Canal.”
17. DOE 1990 "Preliminary Results of Reconnalssanca Magnetic Survey of Mound Plant Areas 2, 6, 7, and C.”
18. DOE 1992a "Remedial Investigation/fFeasibility Study, Qperable Unit 9, Site-Wide Work Plan (Finat).”
19. Rogers 1975 "Mound Laboratory Envirenmental Plutonium Study, 1974." '
20. DOE 1992h *Ground Water and Seep Water Quallty Data Report Through First Quarter, FY92."
21. Dames and Moocre 1976 a, b *Potable Water Standards Project Mound Laboratory” and “Evaluation of the Buried Valley Aquifer Adjacent to Mound Laboratory.”
22. DOE 19921 “Closure Report, Bullding 34 - Aviation Fue) Storage Tank."
23. DOE 1982] "Closure Report, Bullding 51 - Waste Storage Tank.”
24. DOE 1994 “Operable Unit 1, Remadial Investigation Report.”
25. EG&G 1994 “Active Underground Storage Tank Plan.”.
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(Figure 2.9}. Nothing is known of the faip-of the thedym metal. Mound reviewed the options for

disposal of the thorium in April 1828 TMRC 1973a). This repo dicated that some material had been
sold prior to 1973, Thaee is no specific mention of the thorium metal. Y _inventory of the thorium
that was stoggeat Mound as of April 1973 does not include thorium metal. WheM™Mgund decided to

sellgweThorium residues, the invitation to bid, dated November 1, 1973, did not mention thoM™_metal

Fis, . 41

2.6. THORIUM-230 {(IONIUM) PROGRAMS

lonium is an alpha-active thorium isotope with a half-life of 8.05 x 10* years. lonium and thorium-230
are names that have been used interchangeably to identify this isotope. The interest in ionium goes
back to 1946 (Peppard 1949), when a survey was conducted to identify sources of ionium. This
survey looked at various fractions obtained from pfocessing uranium and its ores to identify sources ]
of jonium and protactinium-231 {Bruehiman 1347). in 1849, fhe ionium program reached a second T
milestone when a pilot plant was constructed at ANL to process 3,600 gaiions of Mallinckrodt sparged

turbid liquor from a material referred to as the airport cake, a raffinate produced by the diethyi ether

solvent extraction of uranium {Peppard 1949}, The material containing ionium was being produced at . 1
the Mallinckrodt Chemical Works uranium refinery in St. Louis, Missouri (Fariss 1955; Eichelberger and :
Scott 1956a). | ’ 1

in July 1955, Mound submitted a proposal to the AEC to design and install a fa-cility that weuld be
used for process chemistry development. The work would isolate ionium from raffinates produced at
Mallinckrodt {McCarthy 1955). in November 1955, Mound received a directive to proceed with the
design and construction of this facility, with a target completion date of February 1956 ({Johnson
1955). The process chemistry research and development took piace in the R Building. The larger
columns required for production separation also were assembled in the R Building. lonium was to be
used as a tracer element in the Redwing test program, and kilogram quantities of ionium were needed
for weapons diagnostic tests. Between April 6 and May 18, 1956, five shipments of a total of 400
g of ionium were made to the AEC {Haubach 1956a, 1956b, 1956c, 1956d).
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In July 1956, Mound was directed to produce an additional 500 g of ionium for the ORNL research
stockpile and to refine the process chemistry for use in a future large-scale production program {Ager
1956). This required an additional supply of the Mallinckrodt feed solution, a delivery that was
apparently never made. By November 1356, the remaining 73 L of feed had been processed to
produce about 70-b of ionium (Eichelberger and Scott 1956¢). Unfortunately, all of the undesirable
impurities contained in the original feed solution were concentrated in the remaining solution. Forty-
nine grams of the remaining ionium were shipped to the University of California Radiation Laboratory
in December 1956 (Eichelberger and Scott 1957}. '

The ionium program was closely tied by chemistry and process development to the protactinium-231
program. In the late 1950s, capsules containing about 250 g of thorium oxide and apparently
containing the remaining 22 g of ionium were sent to the MTR in Idaho for irradiation. This process
was designed to produce protactinium-231 and protactinium-233 by neutron absorption by thorium-
230 and thorium-232, respectively (Schuman 1960, 1961; Kirby 1960). The capsules were stored
for at least a year in the reactor canal to allow the protactinium-233 to decay to a safe handling level.
The capsules were returned to Mound, but it is not known if they were ever processed. They may

remain in storage as research materials.

In the early 1960s, Mound conducted a search of ionium sources. Forty-nine samples from 17 uranium
mills or processing sites were received and analyzed. Several samples of airport cake from the
Mallinckrodt Chemical Works were used for comparison. Analysis of the samples by neutron activation
analysis at ORNL indicated that the airport cake was the best source of ionium available (Eichelberger
1961b). These research efforts led to the procurement of additional quantities of airport cake some
vears later. The airport cake was also known as Cotter Conéentrate and was processed for thorium-
230 and protactinium-231 in the 1970s.

2.6.1. Process Description

Mallinckrodt raffinates that have been partially processed at the St. Louis uranium refinery were
shipped to Mound in 55-galion steel drums. This feedstock consisted of a caustic-neutralized fiuoride

slurry containing ionium, thorium-232, rare earths, scandium, uranium, and traces of protactinium.

The process equipment associated with separation and purification of ionium includes stainfess steel
storage tanks, mixers and mixing vessels, Pyrex glass contractors, mixer settlers, centrifuges, pulse
columns, stainless steel process waste tanks, evaporator equipment, and Pyrex lines and valves for
transfer of reagents and process liquids. The recovery of ionium began with the acidification of the

Mallinckrodt material with nitric acid followed by_ centrifugation to remove solids. The supernatant
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liquid was treated with aluminum nitrate to form a slurry that was removed in a mixer settler vessel.
The supernatant fiquid underwent a series of solvent extractions followed by aqueous scrubs. The
solvent-solvent extraction steps used diethyl ether and pentaether (dibutoxytetraglycol). Aqueous
scrub solutions cor)t_ained nitric acid, ammonium nitrate, and ammonium hydroxide. The ionium was

recovered from the process as the nitrate.
2.6.2. Waste Generation

The ionium process generated solid and liquid waste streams in the recovery of ionium from
Mallinckrodt feedstocks. The solids and decant liquids from the centrifugation step were saved and
processed to recover uranium and protactinium. The aqueous waste steam contained rare earths,
scandium, and thorium. These waste steams could not be treated by the WD treatment facility to
adeqqateiy decontaminate the waste effluent discharged to the Great Miami River. Therefore, the
waste may have been transferred .to the small waste evaporator treatment facility located in room 127
of the R Building. This facility, also known as the still, is described in the actinium-radium and reactor
wasté decontamination prorams_'. The condensate from the evaporator was transferred to the WD
Building for treatment, and the slurry from the evaporator was packaged in drums for off-plant

disposal. This process used significant quantities of diethyl ether and pentaether.

Thirteen galions of a solution containing 8 g of ionium leaked out of a drum in the high-risk corridor
of R-121 where it was stored. The solution was washed to the WD Building influent tank where it was
held and processed separately (Meyer 1957d). The solution was diluted and released to the river. The

influent tank required subsequent' cleaning and decontamination {Meyer 1958a).

At the completion of the 1956 production process, 250 gallons of organic waste, containing 1.232 g
of ionium, were absorbed in sawdiist, packed in 30-galion drums, and shipped to ORNL for burial. One
drum of the aqueous raffinate, precipitated with caustic and containing 0.473 g of ionium, was also
shipped for burial {Eichelberger and Scott 1957). No information was found to indicate the disposition
of the solid or sludge wastes from the process. The latter were probably also drummed and shipped

for burial.
2.7.  PROTACTINIUM-231
The rieed for protactinium-231 was generated in the early 1950s, when it was selected as a surrogate

for protactinium-233 in the study of the physical and chemical properties of this element.

Protactinium-233, an isotope with a haif-life of 27 days, was to be created in the thorium-232 -
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protactinium-233 — uranium-233 sequence, in the thorium breeder biankets of the breeder reactor

program,

Programs at Mound invoiving the recovery and purification of protactinium-231 began in the early
1950s and continu-ed intermittently to September 1979, at which time the demand for protactinium
and thorium was significantly reduced. During this period, a number of separate programs were
identified that separated and purified protactinium from a variety of source materials. Material
processed came from the Mallinckrodt Chemical Works in St. Louis, Missouri; the AEC, Fernald Plant,
Chio; and the Cotter Corporation, Cannon City, Colorado. An attermpt was made in the early 1960s
to produce protactinium from irradiated thorium-230, but the materials were apparently néver
processed at Mound. ’

The first of tﬁe protactinium programs was initiated in 1954 at Mound at the request of the ORNL.
The goal of the program waé 1o isolate and purify 1 g of p?otactinium-23.fl from residues from previous
uranium processing. The process chemistry research phase for this program took place in room 167
of the R Bu%lding. By October 1954, the procedures for separating the protactinium from the residues,
sometimes referred to as raffinates, had been deveioped.on a laboratory scale {Martih 1955}, Some
of the ex{perimental work may have been done on residues supplied from Fernald Plant, Chio.
Equipment was then installed in room 145 of the R Buiiding to process raffinate residues supplied by
Maliinckrodt (MCC 1955 c,e). Batches weighing 5 kg each were run with a goal to separate miliigram
quantities of protactinium-231 and provide data for a small process plant. The pilot plant for this
program was installed in the HH Building and completed in July 1955. Operations in HH Building were
suspended in March of 1856 and moved to the SW Building. Equipment salvaged from the Monex

thorium refinery pilot plant was adapted to the protactinfum program {Meyer 1956c}.

Approximately 80 drums, containing a total of about 20,000 pounds of residue, were shipped 1o
Mound for processing. This feed material was referred to as the Sperry cake, Sperry filter cake, or
Sperry press cake. This cake contained 0.1 to 0.2 ppm of protactinium in a matrix of iron, aluminum,
¢alcium, magnésium, cobalt, and copper. When received, it appeared very inhomogeneous, and
spectrographic analysis indicated that it was significantly different in composition from samples used
during research phases. No two drums were alike. Since only about half of the quantity of the

material was needed for 1 g of protactinium-231, individual batches were selected from the lfot.

ER Program, Mound Plant RI/FS, OU 9, Site Scoping Report: Vol. 7 - Waste Management

Revision O July 1992 Page 19

A Rim A ke m A ramm At eemran




The first drum, containing 288 pounds of material, was processed in August 1955 (McCarthy 1955§),

The extractions were very time-consuming because of the analytical procedures required for each step

of the process. By August 1958, 700 mg of protactinium-231 had been recovered from 43 drums of .

raffinate. Fifty gallons of residual solids contained another 200 mg of protactinium-231 {Eichelberger
and Scott 1956b): '

After the first gram was successfully separated, work proceeded on the extraction of a second gram
from the balance of the raffinate residues on hand. The gram of protactinium-231 had been.requested
in December 1954 by the AEC, Division of Research {Waiker 1954). In researching the extraction
process for the remaining, less desirable supply of the Sperry cake, it was found that the criginal
sodium chioride process could be modified (Eichelberger and Scott 1956¢c). Experimental 1-inch
columns were set up in room 1B of the SW Building for studying flow rates, extraction efficiencies,
and other column parameters. The full-scale pilot plant was assembled in the HH Building, using 6-inch
' glass pipe columns. The plant was to be ready for operation by February 1957 {Eichelberger and Scott
1957}, but general problems plagued the protactinium recovery and the fate of this program is not
clearly known. Appfoximately 240 mg of protactinium-231 are known to have been recovered from
the raffinates, residues, and analytical samples during the second atjtempt. The product was stored

in approximately 140 mL of 50% diisobutyl carbinol in benzene (Eichelberger 1961a).

In the late 1950s, Mound submitted about 22 g of thorium-230, referred to as ionium, to the MTR in
idaho for transmutation to protactinium-231 by neutron irradiation. As of March 15, 1960, the ionium
underwent neutron irradiation and was stored in the MTR canal, allowing the decay of protactinium-
233 {from the irradiated thorium-232 {Schuman 1960, 1961; Kirby 1960]}. The ionium remained in
storage for over one year before it was shipped to Mound in lead casks. Some of the capsules swelled
during either irradiation or storage and were probably never opened or processed. Although ‘this
program is no longer active at Mound, 10 or 11 lead capsules containing irradiated ionium have been

stored as resource materials.

The last protactinium program carried out at Mound took place in the 1970s.- The plan was to recover

protactinium from the Cotter Concentrate and is described in a companion section of this report.

2.7.1. Process Description

The process used at Mound for the recovery of protactinium-231 was referred to as the sodium
chloride process (NAS n.d.). The recovery of protactinium began with the dissolution of the raffinate
in 2 N hydrochloric acid solution that was saturated with sodium chloride and contained titanium

trichloride. The solution was boiled, resuiting in the formation of a precipitate that contained
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protactinium. The precipitate was separated from the supernatant liquid by filtration and was then
digested with sodium hydroxide. The residue ffom the alkaline digestion step was treated with sodium
‘ hydroxide and 6 N hydrochloric acid. The resulting'slurry was extracted with diisobutyl carbinal (DIBC)
. in Amsco kerosene. The protactinium was contained in the DIBC phase. In the next step, the DIBC
" phase was stripped with water containing hydrochloric acid and sulfuric acid. The protactinium was
stripped from the acidic agueous phase with DIBC. At this point in the process, the protactinium
contained a solution of iron, niobium, and other metal impurities. These metals were removed in the

protactinium purification step of the process.

Experiments continued on the efficiency of the protactinium-231 recovery process. After the initial
) project goals were achieved, the separation of the remaining raffinates posed a more difficult problem,
because they had been highgraded and the remaining materials had lower protactinium concentration
- and higher quantities of impurities. Dissolution in nitric acid was tried, and it was found that nitric acid
alone could not solubilize the protactinium; therefore, sulfuric acid was of prime importance. Efforts
were taken to dissolve the raffinates directly and extract the resulting slurry. The pilot plant that was
to have been assembled in the HH Building would have greatly decreased the time and fabor involved
with the extractions. Only the experimental column assembly in SW Building is known to have been
used. In these experiments, sulfuric acid was made up with hydrochloric acid, and the raffinate was
digested at fuming temperatures (about 230°C). Several extraction steps were apparently required,
because the protactinium did not always come out in the first extraction, depending on the particular
composition of the raffinate. The high iron content of the raffinates posed the most difficulty. Itis
not known whether this process was ever fully developed and used to process the remaining 43 drums

of raffinate, but it does not appear so.

2.7.2. Wa'ste Generation

The process equipment for recovery of protactinium-231 from uranium refining raffinate was located
in the HH Building. Over 5 tons of the raffinate are known to have been processed to recover
approximately 1 g of protactinium. The raffinate was dissolved in hydrochloric acid containing sodium
chloride and titanium trichloride. The precipitate containing protactinium was separated by filtration,
and the filtrate liquid was transferred to drums and stored. The precipitate, after treatment with
sodium hydfoxide and hydrochloric acid, underwent solvent extraction with DIBC. The acid aqueous
phase from the extraction process was also drummed and stored. The protactinium was recovered
from the DIBC and the solvent was recycled. The protactinium underwent purification resulting in a
final acidic waste stream éontaining sulfuric, hydrochloric, and oxalic acids. The acid aqueous wastes
- collected were stored outside the HH Building in 200 55-gallon steel drums with polyethylene liners.

It was originally planned that these materials would be neutralized and disposed of at the close of the

ER Program, Mound Flant RIFS, OU 9, Site Scoping Report: Vol. 7 - Waste Management

Ravision 1 December 1992 page |

MOUNDS/MSSEF072.W2C 12/22/92




program. After a short period of storage, it was discovered that the liners were defective and the acid
was eating out the drums and being spilled on the ground. Much of the material had to be redrummed.
Since the waste contained guantities of radium-228 and its daughter products, it was deemed
inappropriate to mix it into the polonium waste streams at the WD Building. The acid waste was finally
disposed of by discharging it slowly into the Great Miami River so that the maximum permissible
concentrations were not exceeded {(Meyer 1957b). The discharge continued at least until December
1957 (Meyer 19568a). It is not known what happened to the used drums or where exactly the
discharge took place, whether to a manhole in the storm sewer or a manhole to the NPDES Outfail 001
pipe to the Great Miami River. The disposition of 10 tons of raffinate that was not processed was not
determined during the research for this report. Any residual solids generated by the process were
probably drummed for off-plant disposal, as this was the géneral practice; however, no records were
found.

in February 1960, 40-gallon drums of protactinium effluent (activity 0.01 Cirper drum) were separatad
from residue. The effluent was released to the "sewer in the lower area” and siphoned off at a rate
of a liter per minute and diluted with rainwater at a rate of 150 gallons per minute. The residue was
to be sent for offsite burial (MCC 1951-1961). '

An impOtant research and development program at Mound involved the production, separagiédn, and
purification o™gre radioactive isotopes. This program, currently known as the Rare Isgs@pe Program,
has also been knowg as the Separation and Purification of Special Heavy Elprfient Isotopes and
Separatiohs Technology. é isotopes that were processed included plutonigm-238, protactinium-231,
thorium-229, thorium-230, thoritg —228,uranium-233, uranium-234, |nii1m-227, pblonium-ZOS,and
radium-226. This work began at Mowgd in the mid-1950s (héfler 1955_) and continued until 19856
{Figgins 1991}. The separation processes Ware generally€arried out in the SW, SM, and R buildings.

The Rare lsotope Program can be charactep#®d as haveg numerous projects that are linked to the
preparation of specific isotopes. The geffects were started at d#ferent times during the 25-year period
that the program was active, g they varied in size and duratio The source materials for the
recovery of rare isotopegdfso differed. Protactinium-231 and thoriuthQ30 were obtained from
uranium-bearing oregdr sludges. Uranium-2§4, a daughter product that "grows™ ag the plutonium-238
ages, was ob#fined from "milking” plutonium-238. Thorium-229 was obtainethJrom milking
uraniumz243, The latter was produced by irradiation of thorium-232 to produce protactiniu 33; the

prgfictinium-233 then decays to uranium-233. An aged source was a'"- ~-"7sT fn Aein

ey (b o oot oo oo
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Sample locations S0472 and S1092, shown on Plate 1 as possible hot spots, are probably not
associated with the thorium project, as S1092 is largely thorium-230 and is associated with Area 23,
described in a companion section of this report.

ThMexcavated materials disposal area is located on the SM/PP Hill adjacent to Area 1 and south of the
water Yower (Figure 5.1). The area is colloquially known as Rader's Hill. The area contains thg
overburden soils excavated during the D&D of the waste transfer line on the waest slope of the SMPP
Hill. The exchyation is known as Area 19. The excavation overlapped the southern margin4f Area
12, known to be dqntaminated with thorium. During excavation, soils that had thorium cogéentrations
weare staged and lalgr segregated depending on the thorium concentrations. Soj with thorium
concentration greater thag 5 pCi/g were boxed for offsite disposal and those witjfless were moved
to the excavated materials digposal area {Draper 1885). About 52 samples wédre collected from the
. disposal area in 1984 and énal Rd in the Mound soils screening facility. Regllts indicate total thorium
levels around 1 pCifg; the highest\was 1.2 pCi/g {MRC 1984). The/data sheets are included in
_ Appendix E. '

5.11. RAILROAD SIDING

" The railroad siding or spur that enters Mound Plany§fom the west has been used extensively for

shipping and receiving radioactive materials ang/radioacWyvely contaminated wastes. Through the
1950s and 1960s, the siding was used for xasks containing the bismuth/polonium -
In the mid-1950s, the

_ of thorium drums, as well as the decgfitamination of the boxcars in hich the drums were shipped.

dnioading lead
. mixtures used in the polonium processing siding was the site of the unloading
" The siding historically extended apbut 500 feet east of their current lodgtion. The eastern portions

at an unknown date. The portion that Would underiie the waste

were removed or simply burig
_ transfer line, known as Argé daen the line was built
in 1967 (DOE 1892g),/

covered by a thin

18 (Plate 1), is gone and may have been removed '

ortions of the siding east of Area 19 (Plate 1) are known Y be in place, but

988);
. howevey, some limited sampling has been performed. Site Survey Project samples S0485 and SC 91
. (Appéndix E) located near the siding {Plate 1) indicated levels of plutonium-238 below 5 pCi/g and les?

The siding jself was not a sampling target during the Site Survey Project {Stought et al

an 2 pCi/g of thorium. Subsequent sampling along the siding indicates that elevated thorium
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Table V.7. (page 2 of 2}

Plate § Coordinates MRC ID Depth  Plutonium-238 Thorlum® Tritium Coball-60 Cesium-137 Radium-226  Americium-241
Location® South West No, Mo-Yr  (inch) (rCi/g) {pCi/g) (pCi/mL}) {pCi/a) {pCi/g) {pCi/a) {pCi/g)
so647" 3340 2610 2778 10-83 0 NR NR LDL 270 LoL Lot

So706 3228 4035 40N 07-84 0 28.90 b

S0971 4075 3025 5958 I 07-84 0 0.15 5.02 ‘
50982 3625 3025 - 5944 07-84 0 0.43 14.94 ‘

# l Stos2 2185 . 332 8413 12-84 e 0.31 325" : I'

*Map locations are given using a "C* {o designate core locations and an *5” to designate surface locations,
®A "b" Indicates that the total thoslum concentration was less than the background leves of 2 pCi/g, using FIDLER screening. Thersfore, radiochemical analysis was not performed.
Thu boring fog for this location indicates that sampling was nol performed to bedrock (Appendix B).
9Conlaminated soil was excavaled from this location in 1984. Post-cleanup soll concentrations of cesium-137 were less than 2 pCi/g (Draper 1984).
*The depth given for this sample was "58." For mapping purposes (Piata 1), this is assumed 1o be a surface sample.
'lsolop!c' resulls are avaitable for 1his sample and Include 0.99 pCi/g of thorlum-228; 321 pCi/g of thorlum-230, and 1.5 pCi/fg of thorium-232, for a total of 323.5 pCi/g of thorium,
FIDLER - fietd Instrument lor the deteclion ol low-energy radiation

ALDL - The measured conceniration was below ihe tower detectlon limit, estimaled 1o be 0.5 pCl/g for cobali-60, ceslum-137, and amerlclum 241; and t pCl/g Ior radium.226,

MRAC ID - Monsanto Reseasch Corporation identilication
NA - No result given

pCi/p - plcocurles per gram

pCi/mL - picocurles per milliliter
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wastes We treated in the HH Building and the aqueous effluent generated by thetreatment was
sent to WD Building for fu patment,

All of the Cotter Concentrate feed-ni&terials and the process residues.produced were stored in drums

in Building 2 987, the Cotter Concentrate was shipped from Mound Plant{tMR(_1987). No

-y =t rearat B reg—-ar M

6.4. LOCATIONS WITH ELEVATED THORIUM

Review of the Site Survey Project data indicates that samples from eight locations contained levels of
thorium in excess the Mound Plant cieanup levels {5 pCi/g for samples; taken in the first 15 ¢m of soil,
or 15 pCi/g for samples taken below 15 cm). These locations are widely distributed throughout the
Mound Plant facility, but most are iocated either on the SM/PP Hill or on the SM/PP Hill slope. The
maximum thorium activity frbm these locations, 323.5 pCi/g, was detected in the sample collected
from location !2_!_3_:_2_, which is located slightly west of Area 20 (Plate 1). The depth of this sample was
given as "SS" in the data obtained from Mound. For mapping purpases, this is assumed to be a

surface sample. Isotopic results were available for this sample and included 0.99 pCi/g thorium-228,
321 pCi/g thorium-230, and 1.5 pCi/g of thorium-232, for a total of 323.5 pCi/g of thorium. This ratio
indicates that the original material was separated from uranium ore.

* 6.5. AREA 23

Since the Site Survey Project was conducted, an area of elevated thorium-230 concentration has been
identified north of Building 23 and west of the HH Building. This area has since been designated Area
23. The area appears to encompaés the hot spot identified at location 1092 in the Site Survey Project'
data {Plate 1). Samples taken in 1990 and analyzed by alpha spectroscopy indicate thotium-230 at
levels up to 6 nCifg and traces of protactinium-231 apd thorium-229 {Jenkins 1990; Jarvis 1990).
As the area adjacent to the HH Building, east of Building 23, is known to have been used for both
thorium-230 and protactinium-231 extraction programs, it is likely that the contamination is due to the

leaking waste canisters described above.

ER Program, Mound Plant OU 9, Site Scoping Report, Vel. 3-Rad Site Survey

Revision 2 March 1993
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Table XI.1. Maximum Radioactivity Concentrations in Soil Samples from Major Areas

Cohalt-60

Sito Plu‘ttfé\jqulr;izaﬂ TLIEIL;T i‘;ﬁqtz& i Ce;gqnl-ﬂll 37 Rail;-.lgr{ﬁ 28 Amujﬂpt:_é:[:lvzﬂ Act};!glnazz'i Blan&fOT Bllmlg-tghi:;()m
Arsa 1 34,000 924.2 1.67 oL - 0.6 1.1 tbL - - -
Arsa 2 17.10 3.31 - - - - - - - -
Aror 3 1,236 i} .- - .- . - - - -
Aree 4/4a 356.00 <2 - LoL LDL 1.2 1.0 - - -
Area B 0.35b <2t - 250 18 0.8 LbL, - - -
Aran B - - - LbL LoL 0.9 (178 - - -
Aree 7 7.40 20.52 6.23 LbL 1.2 2.0 toL 1.400 - -
Aroa B 24.40 264,30 1,12 oL, DL 3.3 oL - - -
Ares 8 B.1% 150 - - - .- - - - -
Arae 10 99 <2 - - - - - - - -
Area 11 100,000 69 . - - - - - - -
Ares 12 313,00 '1 89,90 - tbL LDL 1.1 LDL - - -
Ares 13 5.74 <2 - - - - - - - -
Arsa 14 29! 2.24 - LoL LbL 1.2 LbL - - -
Area 15° - - - - - . - - - .-
Ares 16 8,000 3.48 0.36 . LOL LDL 1.2 LoL - - .
Area 17 3,300 1,000 - LoL LoL 0.9 LbL - - -
Aren 18 a7 <2 - - - - - - - -
Area 18¢ 185™ 1.2 - - - - - - - .
Area 20 1.90° 4.02° 800 200 0.9 LoL - 70 400
Area 21 1.12 <2 077 1oL 31 1.2 LoL - - -
Ares 22 1.67 <2 0.99 143 7.0 0.7 LDL - - -
Area 23 - 8,000% - - - o - - - -
Area D 0,98 <2 - - - - - - - -
Ares J 147 30.42 8.84 3.0 LbL 1.0 Lot - - -
$polis Dispasal 8.30 <2 150 tbL L 0.94 LoL - - -

Evalue Indiosted Is thorlum-230 lsctope
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- Area 2, a historic disposal trench for empty thorium drums and for polonium-219®

contaminated sand;
- ea 3, a historic thorium storage and redrumming area;

- Area M@ historic disposal area used for the disposal of empty thoriumgsfrums, a thorium-
contamindxgd dump truck, and a polonium-210-contaminated washj#f machine, enclosing
an area contaljng a historic septic tank contaminated with actipiim-227 from the old SW
Building;

- Area 8, thorium-conta ated soils moved from Arege” | and 9;
- Area 9, a historic thorium storsge and redrumpfhg area;
- Area 12, thorium-contaminated soils'wg . ed from Area 1:
Evaluation of the Site Survey Project for thigs€port, as w™las more recent data, indicates that isolated

areas of elevated thorium concentratign€ are present at the pidqt. Areas not investigated by the Site

Survey Project, but are known opfuspected to be contaminated witg thorium include:

- the railroad#fding where thorium drums were unloaded and box®gs decontaminated;
- a wig#Spread area on the north end of the SM/PP Hill adjacent to Area 8§ '

A large pitt of soil on the south end of the SM/PP Hill, known as the excavated materials disPwgal area
(opMader’'s Hill) does not appear to contain concentrations of thorium above 2 pCi/g, thought to beNge

-

Processing of uranium ores at Mound Plant was performed on a relatively small scale from the mid-
1950s to the late 1970s. The uranium ores wére used to éxtract the daughter products thoriurﬁ-230
and protactinium-231, among others. The Site Survéy Project {Stought et al. 1988) did not include
areas used specifically during the processing of these ores. Local contamination of thorium-230 has
since been recognized in Area 23 between the HH and WD Buildings. Area 23 may be contaminated
with up to 6 nCi/g of thorium-230. No other areas have positive identification of the thorium-230

isotope.

Area 7, a historj

digppered B eathorium drums, a thorium-
COpiamieated dump truck, and a polonium-210-contaminated washing al

g enclosing

ER Program, Mecund Plant CU 9, Site Scoping Report, Vol. 3—Rad Site Survey
Revision 3 June 1933
MOUNDI/MISSDIZW1TS /2653




Jarvis, J. V. 1990. "Nuclear Operation’s Analytical Request for Analysis: Bldg. 23" EG&G Mound
Applied Technologies, Mound Laboratory, Miamisburg, Ohio, August 28, 1980.
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Map Coordinates MRC ID Depth Pu-238 Thorlum®  Tritium Co-60 Cs-137 Ra-226 Am-241
Location® South West Ne.. Mo-Yr {inch) (pCl/g) (pCi/g) (pCi/ml} (pCi/g) (oCl/g) (pCi/g) {(pCi/a)
80056 1050 2310 4056 1083 0 0.19 b
S0057 1150 1925 6765 08-84 0 0.55 b
$0058 1150 2050 6761 08-84 0 0.57 b
80059 1150 2085 4061 1083 0 168 b
50060 1175 1885 4060 1083 0 0.28 b
S0061 0925 2265 4064 10-83 0 1.50 b
Soos2 0925 2365 4065 10-83 0 1.50 b
$0063 0925 2440 6766 08-84 - ] 17.60 b
50064 0925 2490 4066 10-83 0 0.25 b
S0065 0950 2615 4067 1083 0 0.02 b
0066 1050 2290 4063 1083 0 1.07° b
Co002 1200 . 1860 8340 11-84 36 0.10 447
8341 11-84 72 0.01 2.49

S0067 1225 1985 6433 08-84 0 0.24 b

—
S0068 1225 2035 6434 08-84 0 0.45 b
50069 1225 2085 6435 08-84 0. 0.10 b
80070 1225 2135 6436 08-84 0 0.60 b
S007t 1250 1385 3030 10-83 0 0.17 b 192
S0072 1350 1960 6439 08-84 0 0.24 b
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Map Coordinates MRC 1D Depth  Pu-238 Thorium®  Tritium Co-60 Cs-137 Ra-226 Am-241
Location® South West No. Mo-Yr {inch) (pCi/g) (pCifa) {pCi/mL}) {oCi/g) {pCi/g) {pCi/g) (pCi/g)
$0073 1350 2010 3031 10-83 ] 0.57 b 1.66
0074 1350 2085 6440 08-84 0 0.48 b
S0075 1350 2100 3032 10-83 ] 0.40 b
Co003 1420 2180 10665 1085 18 NR NR LDL LDL 0.4 LDL

10666 10-85 35 NR NR LDL LDL 08 LOL
10667 10-85 54 NR NR LDL LDL 0.7 thL
10668 10-85 72 NR NR LOL LDL 07 LDL
10669 10-85 %0 NA NA LDL LDL o8 LDL
10670 10-85 108 NR NR LOL LDL 0.9 LDL
10671 10-85 126 NA NA LDL LOL 0.7 LDL
10672 10-85 144 NA NA tbL LDL 05 LDL
10673 1085 162 NA NA LDOL LDL 0.4 LDL
10674 10-85 180 NR NR LDL LDL 05 LDL
80076 1450 1885 3027 1083 0 257 b 1.31
50077 1450 2010 3028 10-83 0 0.76 b
50078 1450 2135 3029 10-83 0 " 1.59 b 1.54
0004 1200 2240 8342 11-84 36 0.10 4.47
‘ 8343 11-84 72 0.01 2.49
#' 50079 1250 2440 3039 10-83 i) 0.03 b 1.3

80080 1250 2615 3040 16-83 0 1.19 b

50081 1300 2415 6135 08-84 0 0.10 b
N

$0082 1350 2365 3038 10-83 0 0.04 b
£0083 1400 2390 3043 10-83 0 1.14 b
S0084 1450 2440 6136 DR-g4 0 0.08 b
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Map Coordinates MRC ID Depth Pu-238 Thorium®  Tritium Co-80 Cs-137 Am-241
Location" South West No. Mo-Yr {inch) {pCi/g) pCl/g)  * (pCifmL) (pCi/g) eCl/g) (eCifa) ©Ci/g)
S0085 1490 2415 3041 10-83 0 0.1 b
$0088 1490 2465 3042 10-83 0 0.13 b
$0087 1490 2515 6137 08-84 0 0.31 b
S0088 1490 2590 6138 08-84 0 0.63 b

C0249 1500 1860 8348 1184 54 0.01 225
$0090 1525 1970 6451 08-84 0 0.32 b
50091 157% 2185 4087 10-83 6 1:23“ b
50092 1585 2085 4088 10-83 0 0.78 b 1.05
$0003 1600 1935 6452 08-84 0 0.53 b
.
50094 1625 1885 6453 08-84 ] 1.04 b
S0095 1625 2210 7103 09-84 0 0.04 b
$0006 1650 1960 4085 10-83 0 0.36 b 0.55
S0007 1650 2060 7107 09-84 0 0.51 b
S0098 1650 2160 7104 09-84 0 0.13 b
$0009 1650 2235 7102 09-84 0 0.07 b

SO100 1685 2045 4083 10-83 0 073 b 037
$0101 1735 2160 7105 09-84 0 0.15 b
so102 1750 2010 7106 09-84 0 0.56 b
£0103 1750 2110 7108 09-84 4] 0.56 - b
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Map Coordinates MRC ID Depth  Pu-238 Thorlum®  Tritlum Co-60 Cs-137 Ra-226 Am.241
Locatlon"  South West No. . Mo-Yr inch) (PCi/g) (pCi/g) {pCi/mL} {(pCi/g) {pCi/g) {rCi/g) {pCi/g)
Sp2s2 2375 1780 6500 08-84 0 0.49 b

80253 2375 1830 2810 1083 0 0.86 b 2,07
$0254 2425 1500 2824 10-83 o 1.56 b

$0255 2425 1605 6355 08-64 0 1.42 b

$0256 2425 1705 2823 1083 0 0.35 b

$0257 2425 1730 6362 0884 o 0.01 b

S0258 2425 1830 2822 1083 0 0.72 b

50259 2450 1755 6361 08-84 0o - 001 b

)l S0260 2476 1630 6356 08-84 0 0.02 b -‘

$0261 2475 1855 6350 08-84 0 0.01 b

S0262 2500 1650 6357 08-84 0 0.79 b

50263 2500 . 165§ 6353 08-84 0 0.03 b

80264 2500 1730 6354 08-84 0 0.04 b

S0265 2525 1655 6358 08-84 0o . o002 b

80266 2525 1680 6352 08-84 0 0.01 b

$0267 2525 1730 2862 10-83 0 0.05° b

$0268 2575 1655 6359 08-84 0 a.60° b

50269 2575 1830 6350 08-84 4] 0.34 b

50270 2625 1730 6351 06-84 o 0.13 b
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Map Coordinates MRC iD Depth . Pu-238 Thorium®  Tritium Co-60 Cs-137 Ra-226 Am-241
Location® South Woest No. Mo-¥r (inch) (pCi/g) {pCi/g) {pCi/mlL) {pCi/g) {pCl/g) {rCi/g) {pCi/g)
Co066 1880 3320 10406 09-85 18 NR NR 0.6 LDL 0.5 DL
10409 03-85 72 NR NR 5 LDL 0.4 LDL
10410 09-85 o0 NR NR 10 LbL 04 LDL
10411 09-85 108 NR NR 14 LOL 07 LDL
10412 09-85 126 NR NR 4 LBL 07 LDL
10413 09-85 144 NR NR 13 LbL 0.4 LOL
10414 05-85 162 NR NR 4 LDL 0.6 LDL
10415 09-85 180 NR NR LBt LDL 0.6 LOL
10416 09-85 198 NA NR LoL LoL 0.4 LoL
10417 09-85 218 NR NR LDL LOL 0.3 LDL
10418 09-85 234 NR NR LDL LDL 0.4 LBl

S03v7 1900 3200 6260 08-84 0 4.02 b

80378 1975 3325 6262 08-84 0 0.26 b

50379 2000 3250 6261 08-84 i} 051 b

S0380 2000 3300 3072 10-83 0 0.66 b 3.52

0381 2025 3075 3071 10-83 0 0.12 b

$0382 2025 3150 3070 10-83 G 0.02 b 3.43

S0283 2050 3200 6263 08-84 0 0.76° b

{The same MRC ID was also assigned to the sample from surface location 50458.)

M

$0384 2050 3375 3073 -10-83 -0 0.06 o] I

£0385 1850 3505 6266 08-84 0 3.20 b

§0385 1850 3605 4094 10-83 .0 2.19 b

80387 1875 3480 6267 08-84 0 1.08 b

Co067 2100 2620 8381 11-84 54 0.19 b
g382 11-84 a0 0.02 a61

-3
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Map Coordinates MRC ID Depth Pu-238 Thorlum® Co-60 Cs-137 Ra-226 Am-241

tocation® South West No. Mo-Yr finch) {pCl/q) {pCl/g) (PCi/g} {pCi/g) {(pCi/g) ®Ci/g)

o068 2160 3370 10688 09-85 18 NR NR LoL LoL 06 LoL

10689 09-85 36 NR NR Lol LoL 0.6 LOL

10690 0985 54 NR NR DL LDL 0.7 LDL

10691 09-85 72 NR NR LOL LDL 05 LDL

10692 09-85 90 NR NR LDL LOL 06 LDL

10693 09-85 108 NR NR LOL LDL 0.8 LOL

10694 09-85 126 NR NR 1oL LDL 0.6 LoL

10695 09-85 144 NR NR LOL LDL 0.6 LOL

10696 09-85 162 NR NR LOL LDL 0.6 LOL

10897 09-85 180 NR NR LoL LOL 05 LDL

10698 09-65 198 NR NR LoL LDL 0.6 LoL

10699 09-85 216 NR NR LOL LDL 06 LDL
W 2185 3360 5413 11-84 36 0.11 EI
50406 2200 3225 2873 10-83 0 1.90° 4.02°
80407 2210 3160 2872 10-83 ()} 0.13 b
S0408 2235 3255 2913 10-83 0 NR b

cooss 2235 3320 10804 09-85 0 NR NR LDL LDL 0.5 LOL

10805 09-85 18 NR NR LOL LDL 0.4 LOL

10806 09-85 36 NR NR LOL LDL 0.4 LOL

10807 . 09-85 54 NR NR LOL LDL 06 LDL

10808 09-85 72 NR NR LDL LOL 0.4 LOL

10809 09-85 80 NR NR LOL LDL 05 LDL

10810 09-85 108 NR NR LOL LDL 06 LOL

10811 09-85 126 NR NR LDL LDL 06 LDL

10812 09-85 144 NR NR LDL LOL 0.2 LbL

Co070 2240 3300 10792 09-85 0 NR MR LOL 1.0 0.7 LOL

10794 09-85 36 NR NR LOL LDL 0.2 LOL

10796 09-85 72 NR NR LDL LDL 0.9 LDL

10798 09-85 108 NR NR LoL LDL 0.5 LoL

10799 09-85 126 NR NAR LDL LOL 07 LoL

10800 09-85 144 NR NR LDL LoL 0.6 LDL
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Map Coordinates MRC ID Depth Pu-238 Thorium® Tritium Co-60 Cs-137 Ra-226 Am-241
Location® South West No, Mo-Yr (inch) {pCi/g) {pCi/g) (pCi/mL) {pCi/g) (pCijfg) (rCi/g) (nCi/g)
50442 2550 3375 2085 10-83 0 1.49 b
50443 2575 3300 2081 1083 0 1.16 b
$0444 2600 3100 2986 10-83 ‘0 0.79 b
$0445 2635 3010 2987 10-83 0 218 b
S0446 2650 3375 2083 10-83 0 0.47 b
S0447 2675 3025 5881 07-84 0 9.57 b
S0448 1900 3455 4095 10-83 0 1.02 b
$0449 1900 3530 6269 08-84 0 6.21 b

#[.rsmso 1950 3430 6268 08-84 0 as7 b '

C0077 1950 3680 1958 0583 18 1.45 b

1959 05-83 38 0.64 b
1960 05-83 72 15.41° b
) l S0451 1975 3480 6271 08-84 0 0.49 b l

80452 1975 3680 6273 08-84 0 19.10 b

C0078 1975 3755 1961 05-83 18 1.14 b

1962 05-83 20 0.35 b

1963 05-83 42 0.18 b

1964 05-83 72 0.97 b
50453 2000 3430 6272 08-84 ) 19.80 b LOL LDL. 0.8 LDL

#, | 50454 2000 3530 6270 08-84 0 487 b
50455 2000 3680 2425 09-82 0 NR NR LDL LDL 08 LOL
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Map ~ Coordinates MRC 1D Depth Pu-238 Thodum®  Tritium Co-60 Cs-137 Ra-226 Am-241
Location®  South Woest No. Mo-Yr {inch} (pCi/a) {pCi/g} (pCi/mL) {pCl/a) (pCi/g} (pCi/g) pCi/a)
C0093 2130 3390 10600 09-85 18 NR NR toL LDL 0.6 LDL

10601 03-85 36 NR NR LOL LOL 06 toL
10602 03-85 54 NR NR LDL toL 0.6 DL
10603 09-85 72 NR NR LDL LDL 05 oL
10604 09-85 90 NR NR LoL LoL 0.4 LOL
10605 0985 108 NR NR LDL LOL 05 LOL
10608 09-85 126 NR NR Lol LOL 0.5 Lot
10607 0985 144 NR NR toL LDL 0.9 LOL
10608 09-85 162 NR NR oL LoL 0.5 LOL
10609 0985 180 NR NR LoL LoL 06 LoL
10610 09-85 198 NR NR LOL LOL 0.8 LDL
50471 2150 3555 7602 08-84 0 5.27 b
-80472 2175 3505 6701 08-84 0 1.20 7.50
80473 2200 3655 5877 07-84 0 1.83 b LD 1.2 0.9 LDL
#r Sp474 2215 3430 6700 08-84 0 1.10 b '
50475 2225 3555 5875 07-84 0 6.61 b
80476 2250 3530 5874 07-84 0 1.02 b
50477 - 2250 3665 6696 08-84 0 0.02 b
80478 2260 3465 5872 07-84 0 0.36 b

Lala X b laY A e Ll ] "y oA (2] nae

NR - Not recorded
NC - No sample/reading taken
NA - Reading not taken; contamination criteria not exceeded.
a - Mound Soil Screening Facility detection level not exceeded.
~Pue b - Concentration at or above the Mound Soil Screening Facility detection level.
¢ - Results of the wipe sample were less than 20 disintegrations per minute.
CPM - Counts per minute
KCPM - Counts per minute x 1000
pCi/g - Picocuires per gram
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\
Analyzed by gfa‘j ‘/?{ ﬂ'z.w«- ﬁ’/),f/yb ‘
v 7Y -
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NUCLEAR OPERATIONS ANALYTICAL REQUEST FOR ANALYSIS

Mail Station

Koo e Mot

Product Cods or
Project No.

Type of Sample

Q.C. No.

et

)

Phone

Raquested
Completion Date

{or Service)

Regquestor

Sampie 1D's

éﬂgt 23 # 4
E‘ﬁewm

Sample Disposition [} Discard

if request is for product/material quality control, snter the spacification drawing number. If nat, entar nons:

Lprrma_—

Anatysis Desired, Commants

(t 50%)

Anal. Sampie ID's

57— JY0O

Resulrs:

Puelede !

7
&%ﬁh _.r/éf;m-d

I3 - 227 S9.3t 29
Fp - 0t 6.0
73, -330 _gra. L 9,
Ko™ 23 St =28,
¥ e 2.3 % /2
}?u“a"q o6, . ag.
B -3 gle E 3.
B -an 2.+ &,
K-¥ 14 * 7,

N

AN

AN

'

CISTRIBUTION:

WHITE COPY - REQUESTOR
YELLOW COPY = DATA PROCESIING wma—=GR. LEADE
PINK COPY = ANALYTICAL LOG BOOK -

GOLDEKAOD COPY - REQUESTOR'S RECEWPT

Received by

ML-1527 {7-82)

Analyzed by %

244/

[~ 4
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TABLE Il 4. SUMMARY OF POSITIWE DETECTIOHNS —~MAIN HLLL

..................... {pph)
SAMPLEID SAMPLE FREON 11 FREON t13 | TRAN- t2DCE | CIS-12DCE HIITCA PCE TCE TOLUENE
SR SRt N .| - ;
MND- 01--1113-0005 t7 Alla 92 e - —— e - SOV I T
MHD -01--1114-0005 17 AVG 82 - 9 - - a8 10 as7? 6*
MHD--0t— 1t 1A~ 1005 t1 AU 92 -——— - . -— 269 8 262 an
MND-01-1115- 0005 17 AUG 92 —-— -——- —_—— —-—— 58 - 13 —-———
MHD -0t -1 {17-0005 18 AUG B2 - -——- -— -—— ——— 12 8 -
MND-01- 1117~ $005 18 AUG P2 - - -—— —-—— - 15 o -——
MHND-01- 1418-0005 18 AUG 02 -—— —— —— —-—— ——— 3 ——— o
- {MND 01— 11190008 18 Al 02 - - -—- —— —— - - 213
tHD-01—1122- 0005 18 ALUG 52 Fifik] k) == Ea — m—— — ——
-~ {123-0008 18 Atig 82 —-—— — - ——— g g pap — 5%
MND-04 - {§24- 0005 te AUa 92 ——- - ——— ——— - _— _— 8pa4 *
MND -1~ 11270005 18 AUQa 92 - -——- - ——— - 4 - 21+
MND -0t - 1 120- 0005 ta AUQ 92 - 10 - —— at 12 4 e
MND-01-1190-0005 24 SEP p2 240 ATT - —— —— _— - 3+
MHD 01 - §120— 1005 4 SEP 02 207 707 —— —— S — e 3
MND -01 - 1182--0005 4 SEP 02 - —-—- - ——— - -——- - 6"
MND- 01 - §£93- 0005 4 SEP 92 —— —_— ——— - S e R 18~
MND 01 - 11880005 5 SEP 02 - - ——— - - —_— 4 84
MHD - 01 - £197--0002 5 S 92 ——— - -— - - _— 23 5
MND - 0f-- 11500008 5 S8° 02 ——— 24 13 Bia 23 —— ATA 5
MND-01-- 1190 - 0002 5 SEP 02 -—— 10218 —_—— 120 ——— — 470 o
MND -01 - t204-- 0007 5 SEP 92 -— 4718 12 8t - - - 130 49
MHD 01 - 1201 1007 5 SEP 92 -—— 5895 - 812 e - " A3
MND-01 - 1202- 0002 35 SEP 02 - 8410 00 2400 ] - tozy 2
MHMND -01 - 1202 1002 5 SEP 92 -—- 9301 '] 1708 -—- --- 1737 -
MHND-01 - 12030002 5 SEP 92 - 1478 - anu -—— - A5 192
MND~01 - 1204-0005 5 SEP 02 - 453 - - —— - 1" 5
MHD -01 -- 1205 - 0005 s SEP 092 - -—— —— —— - - ——— 21
MHND-01 ~ 1209-0005 8 SEP p2 - - — ——— R - - 23142
MHD-01-- 1207~ 0005 8 SEP 92 - -— - ——— —— —— ——— 90 -
MND-01 — 12270005 8 SEP 92 -—— 10 - ——— _—— - I 4708
MND-01-1228- 0005 8 SEP 92 - - - -——— ——— ——— ——a 11
MND -G 1 — 1230- 0005 8 86" 02 - ——— —— - —— _——— —— 13
MND-01 - 1230- 1005 8 SEP 92 -——— - - - _— ——— - 5
MHND--01 - 1231-0005 B SEP 92 - a8 - ——— ——— 34 21 5
MHD-01 - 1232- 0005 2 SEP 92 - 4 ——— - — 13 8 24
MND - 01 - 12330002 o SEP 02 -—— 20 -—— —— —~—— - —— 12
MND-01-- 1233~ 1002 8 SEP 92 - 28 ——— ——— ——— R TS a4

olas;

Onty sanple tocatlons having posilive dateclong ae shown.
*: Associa®d Urip, amblent, aquipiment or flald blank conlamed spacited compound. -
R/ Indicates blank sample.
w: Indlcates water sample.
**: Fraon 113 & TCE Of-Scala

\Progmm_ Maln A SMAF Fiila

[P

s
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5.0 Results

850472

Four samples from hot spot S0472 (Area 91) triggered field screening action levels:

¢ One sample exceeded limits for hazardous compounds
¢ Three samples exceeded limits for radionuclides

Elevated concentrations of chromium were detected by the PXRF in soil samples
collected from the site. Elevated concentrations of Pu238 were found in excess of 124
pCi/g in soil samples collected from the site.

Table 5.15 shows Hot Spot S0472 field results exceeding action levels. Figure 5.20
graphically represents Hot Spot S0472 field sampling results.

Table 5.15 Hot Spot S0472 Field Sampling Results

FIDLER Organics | Rad Laboratory
Sample ID Channel 1 | Channel2 | OVA OVM [Pu 238 (25) Th 232 (5) | Ra226(5) §Cs 137 (15) ]Am 24120}
(1K) (5K)
9101-5014 <1000 <5000 <{ NA 1185 * 0.99 «<1.32 012 0,18
9103-5001 <1000 <5000 <1 <1 1245 * 0.81 3.17 <0,15 <0.17
104-5012 <1600 <5000 <1 <1 120.8 hl 068 219 <0.08 <0.15
9105-5001 <1000 <5000 <] <1 <1202 U]l 0.56 1.52 0.19 <0.13
PXRF Metals
Sample ID  JAs (102.07) [ Ba(1489) | Cd CrHl CriO(164.43) {Pb(172)] Hg Se Ag (2559)
9101-5014 <34 269.35 <445 | <347 <60.7 <j0 <37 18.082 |]51.4189
3103-5001 <34 224.45 <445 | <347 <60.7 <10 <37 16.062 <29
I104-5012 77.629 227.02 <44.5 | <347 <60.7 <10 <37 <14 41,1578
9105-5001 B84.481 187.86 <A4.5 | <347 229,98 1 <10 <37 <14 <29
S1092

Four samples from hot spot S1092 (Area 92) triggered field screening action levels:

® Four samples exceeded limits for hazardous compounds

Organic vapors from soil samples peaked at 30 meter units on the OVA.

Table 5.16 shows Hot Spot S1092 field resuits exceeding action levels. Figure 5.21
graphically represents Hot Spot S1092 field sampling resuits.

Table 5.16 Hot Spot S1092 Field Sampling Results

FIDLER Organics | Rad Laboratory
Sample ID | Channel 1 | Channel2z | OVA  OVM [Pu 238 (25) | Th232 (5) JRa 226 (5)|Cs 137 (15) [Am 241(20)
(1K) (5K) -
9201-5008 [ <1000 <5000 120 * NA | <1385 Ul 074 <1.26 <0.08 <018
9201-5012] <1000 <5000 30 = NA | <4719 U] o085 243 <0.08 <0.11
9205-5008 | <1000 <5000 130 * NA | <1424 ul os4 <2.03 <0,09 <019
9205-5012] <1000 <5000 40 * NA | <1471 U os3 <1.86 <0.1 0.15
PXRF Metals
Sample ID JAs {102.07) { Ba (1489) | Cd CrHI JCriLO (164.43) Pb (172){ Hg Se Ag (2559)
8201-5008| NA NA NA | NA NA NA NA NA NA
9201-5012| NA NA NA | NA NA NA NA NA NA
9205-5008] NA NA NA | NA NA NA NA NA NA
9205-5012]  NA NA NA | NA NA NA NA NA NA
ER Program, Mound Plant Other Soils Characterization Report Results
Final May 1996 Page 5-71
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None Detected £
Organics E
OVA (130 m.u.)
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5.0 Results

Area 23

Eleven samples in Area 23 triggered field screening action levels:

e Six samples exceeded limits for hazardous compounds
» Five samples exceeded limits for radionuclides

Organic vapors from soil samples peaked at 100 meter units on the OVA. Elevated
concentrations of Pu238 and Th232 were found in respective concentrations of up to 63
and 5 pCi/g in soil samples collected from the site.

Table 5.10 shows Area 23 field resuits exceeding action levels. Figure 5.9 graphically
represents Area 23 field sampling results.

Table 5.10 Area 23 Field Sampling Results

FIDLER Organics Rad Laboratory
Sample ID Channel1 | Channei2 | OVA  OVM [Pu238 (25)] Th 232 (5) |Ra 226 (5}] Cs 137 (15) |Am 241{20)
(1K {5K)

2307-5012 <1000 <5000 <1 <1 36 - <5 NA NA NA

2319-5004 <1000 <5000 NA <1 44 . <5 NA NA NA

2319-5008 <1000 <5000 NA <1 43 . <5 NA NA NA

2319-5012 <1000 <5000 NA <1 -63 * <5 NA NA NA

2336-5001 <1000 <5000 10 * 10 | <25 <5 NA NA NA

2348-5004 NA NA <1 <1 <25 5 1 KA NA NA

2354-5004 <1000 <5000 10 * <t <25 <5 NA NA NA

“|2354-5012 <1000 <5000 10 * «t <25 <5 NA NA NA

2387-5004 NA NA 50 * NA <1343 U 108 <2,02 <0.09 <0,13

2389-5004 <1000 <5000 100 * NA <142 Y 04 274 <(.08 <0.1

2391-5012 <1000~ <5060 5 * 10 3 =25 <5 NA NA NA,

[y
‘ PXRF Metals _

Sample ID As (102.07) f Ba {1489) Cd Cr Hi CrLO (164.43)] Pb{172) | Hg Se Ag (2559)
2307-5012 NA NA NA NA NA NA NA NA NA
2319-5004 <34 232.08 <44 5 <7 <60.7 <10 <37 21.824 422697
2319-5008 35.7218 254 854 <445 <347 <860.7 <10 <37 <14 50.2894
2319-5012 35.815 2329 <44.5 <347 <60.7 <10 «37 38.129 <29
2336-5001 <34 232 <44.5 <347 <60.7 33.253 <37 =14 48,1513
2348-5004 62.976 128.4 <44.5 <347 «<560.7 <10 <37 <14 50.8461
2354-5004 <34 263.86 <445 <347 <60.7 43.729 <37 <14 56.9253
2354-5012 NA NA NA NA NA NA NA NA NA
2387-5004 NA NA NA NA NA NA NA NA NA
2389-5004 NA NA NA NA NA NA NA NA NA
2391-5012 64,7053 307.244 <44.5 | 485,308 <60.7 <10 <37 <14 31.466

ER Program, Mound Flant

Final

Other Soils Characterization Report
May 1996

Results
Page 5-39
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Gamma Scan Data

Sample ID Co 60 137 Th 232 Pa 231 fU Py 238 Am 241
1284-5008 <0.02 .02 0.4 <0.5 4 <36.9 <0.04
1284-5008 <0.05 <0.04 0.5 <1.6 <5.8 <76.2 0.1
1284-5012 0.85 <1.1 <3.4 <37 <0.05
1284-5012 < <3.6 <90.3 <0.09
<3 <29.4 <0.04,
<0.6 0.4 26.5 0.
<1 <2.9 <33.8 .04
<0.6 0.4 <448 A<0.04
<0.6 0.4 301.3/ <0.2
<(.5 0.5 <3 0.02
<1 <34 7 <0.04
3.1 <5.8 04.1 <0.09
<0.67 <2.32 <27.15 <0.03
<1.9 <5, <776 <0.,08
<1.28 2 <225.5 <0.06
<3.4 <8.5 145.7 <0.1
<1.1 <41 [<43 <0.05
<3, <8.2 <95.8 <01
3(5 0.6 <43.2 <0,
<21 <7.2 <90.6 1
<(.5 0.5 <39.3 <0.04
<19 <8.1 <90.74 |<0.08
<0.9 <3.5 <0.04
<2.9 <7.9 4 «<0,09
<0.6 <2.2 <31 <0.03
3 A . A <0.91 1.77 JfF [<90.8 <0.11
1294-5008 <, 0.1 3.8 1.8 .1 13.1 15 <11 <199.8 <0.3
1284-5012 <pA)7 0.3 <2 <(.9 /’<21. 8.4 <10.3 k| <177.3
1295-5001 0.03 0.04 0.6 <02 J |<6.5 36 <0.7 .9 <57.3
1295-500 <0.06 <0.07 <1.4 y <16 32 <4.2 <7.2 <124.7
1295 <0.06 <0.05 1.2 4 <12 1.9 <3, <5.4 158.7
129 |i] <0.02 0.07 1.41 <0),16 <3.46 0.65 <7 <2.89 <35.64
1 5008 <0.04 0.09 21 S |<03 <8.9 0.7 2.4 <5.7 <78.2
5-5012 <0.02 0.04 1.55’ <017 <4.07 0.68 <0.77 <3.03 <37.72
1205-5012 <0.06 <0.05 f <0.4 <9 0.8 <22 <7.1 - | <81,
1296-5001 <0.02 «<(.02 1.7 <(.2 <3.8 OI <0.73 <2.5
1286-5004, [<0.02 <0.024 |2 <0.13 <3.9 54 <0.9 <3.5 5
1296-5008 <0.02 0.0 0.9 <0.2 <3.3 I]_0.43 <0.69 <2.8 <32
386-5001 <{).08 <0.1 <1.8 3.88 «<23.77 <0.37
2386-5004 <0.1 0.05 1.63 <062 <14.43 0.97
2386-5008 <0.13 0.1 1.83 <0.61 <16 0.67
2386-5012 <01 <0.09 1.97 <0.88 <16.96 0.69
2387-5001 <0.07 <0.1 <1.21 <0.48 <16.78 0.64
2387-5004 <0.07 <0.09 <2.02 <(.55 <1427 1.05
2387-5008 <0.11 <0.06 2.04 <0.61 <17.54 0.81
12387-5012 <0.1 <0.09 1.79 0.77 <16.34 0.79
2389-5001 <0.08 <0.08 2.74 <0.77 <16.26 0.4
2389-5004 <0.08 <0.08 2.74 <0.77 <16.25 0.4
2389-5008 <0.07 <0.07 <1.8 <1.82 «<16.7 .i0.88
2389-5012 <0.11 <0.09 2.01
z B
7202-5001 <0.04 13
7202-5004 <0.02 0.08
7202-5004 <0, 0.05
7202-5008 <Oy 0.01

7202-5008

7203-5001

7204-5001

7204-5001

7204-5004

7204-5008

7204-5008

7204-5012
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Gamma Scan Data

Sample ID! {Co 60 Cs137 |Ra226 {Ac227 [Th230 1Th232 jPa231 [U238 Pu238  |Am 241
9108-5008 | [<0.02 <0.02 1.6 <0.2 <5.5 0.6 <1.3 <39 <55 <0.06
9201-5004: (<0.11 <0.12 3.28 <0.68 <14.96 (1.14 <3.36 <17.687 |[<117.7 <015
9201-5008( [<0.14 <0.08 <1.26 <0.75 <17.54 |0.74 <4.95 <1993 [<1385 [<0,18
9201-5012 [ [<0.08 <0.08 2.43 <0.48 <1153 065 <2 .87 <13.86 <4719 [<0.11
9201-5012( |[<0.03 <0.03 2(<0.3 <56 0.9(<1.2 <4.5 <65.7 <0.07
|9201-5016] |<0.1 0.09 1.99 <0.49 <1327 10.96 <3.39 zﬁjy <106.1 <0.16
loz02-5004] [<0.11 <0.4 3.29 3.55 0.43 2.93 <718 <266.3 <03
19202-5008 | D |<0.08 <0.05 2.056 <0.64 <1556 [0.72 <2.94 <1547 |<1446 [<0.17
9202-5008  |<0.12 0.13 3.05 <0.64 <14.11 0.95 <291 <1878  |<125.7 [<0.15
9202-5012 | {<0.14 0.17 <1.43 <0.75 <16.54 |0.85 <2.91 <16.95 |<1421 <0.14
9203-50041 {<0.12 <0.08 2.63 <0.65 <13.69 10.89 <3.25 <13.97 (<1469 [<0.18
0203-5008] {<0.12 0.13 3.05 <0.64 <1411 0.95 <2.91 <18.78  [<125.7 [<0Q.15
9203-5012 | [<0.08 <0.08 <1.05 0.6 <1416 |08 <2.81 <1168 [(<168.1 <017
9203-5016 [ |<0.1 0.05 2.76 <0.49 <13.7 0.67 <3.18 10.23 <1131 <0.15
9203-5020| <0.07 <0.09 1.56 <0.56 <12.9 0.65 <2.8 <10.65  I<131.9 [0.11
9203-5020; {<0.03 <0.03 1.91<0.2 <4.5 0.8(<0.9 <3.8 <55.1 <0.05
0204-5004 | |<0.08 0.06 - <1.86 <0.61 14.89 0.84 - 1<3.46 <18.63 . [<1084 |<0.15
9204-5008  |<0.1 <0.1 <1.67 <0.82 <13.89 [0.83 <3.58 <14.39 (<1785 [<0.15
9204-5012 |<0.11 <0.09 2.28 <0.65 <1732 |0.54 <4.01 <16.14  [<171 <0.18
9204-5016{ (<013 <0.1 <1.95 <0.62 <1714 [0.94 <3.65 1424.”> <1209 <013
19205-5004 | |<0.06 <0.05 <1.73 <0.7 <17.23 067 <3.76 <15.52 <147.9 [<0.15
19205-50081 [<0.09 <0.08 <2.03 <0.6 <14.81 0.64 <4,26 8.54 <142 4 <0.1%8
9205-5012 [ [<0.11 <0.1 <1.86 0.94 <16.2 0.16
9205-5012 | [<0.04 <0.03 1.4i<0.3 <5.3 <
oO0E ] O <O [1X:] <0 ' <0.
9302-5002 2 0.04 1.19 <0.14 <3.39 <0.04
9303-500! <0.01 <0.02 0.96 < <3.5 <0.04 .
9304- <0.02 <0.02 0.6 .1 <3 <0.03
08| |<0.01 <0.01 0.8 <0.4 <2.5 <0.0:
03-5001 | j<0.01 <0.01 0 <01 <212 . . .
|3403-5004 |D [<0.01 0.03 45 <0.07 <1.62 <0.29 <1.34 <15.95 .02
9403-5004 | |<0.02 <0.0: 0.79 <0.21 <275 0.31 <(.53 <2.45 <25.8! <0.03
9403-5008 D [<0.01 0 0.95 <0.08 <1 0.37 <0.25 <1.18 <1 <0.01
0403-5008 [<0.02 .02 1.3 <0.16 8i:] 0.7 <(.686 <2.86 08 [<0.04
9403-5009 | 1<0.0 <0.02 1.05 <0.13 <3.15 0.5 <0,7 <2.63 <3043 |<0.03
9404-5001 1 0.03 1.3 <0, <3.2 04 <0.8 <2 <29.8 <0.03
9404-5004 [H<0.02 0.02 1.1 1 <32 0.4 <0.7 .6 <28 <0.03
9404-5 <0.02 <0.01 1.3 <0.1 <32 0.4 <0.8 <2.3 <35.9 <0.03
94 8| [|<0.03 <0.05 0.7 <0.26 <5.13 0.23 <1 <3.81 80.7 <0.05 -
5-5001 | 1<0.02 0.12 <0,15 <3.5 0.48 .63 <2.61 <3308 |[<O.

9405-5009 | 1<0.02 <0.02 1.63 <0.18 <4.11 0.68 <0.75 <2.89 <38.01 <
9501-5004 | 1<0.02 <0, 1.4 <0.16 <3.87 0.7, <0.71 <2.81 <34.59 .04
9901-5007 ¢ {<0.02 02 0.85 <0.14 <3.21 Fa7 <0.66 <2.78 156, <0.03
9909-5004 | |<0.02 <0.02 1.4 <0.14 <3.5 3.59 <0.73 <2.95 1 <0.03
9909-5008 | |<0. <0.02 1.07 <012 <2 0.41 <0.68 <2.92 1.1 <0.03
{9909-5009 .02 <0.02 1.72 <0.17 B7 Q.51 <0.88 <3.9 <32.5 <().04
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cmmlan namt:. !Wé\onyms. Exposura IDLH dPhyslicall Chemical am‘.ll hysicol incompatibilitias Measr.;?rgant
gtructure/tormula, trade names, Hmits ascription properties an metho
CAS end RTECS Nos., snd conversion {TWA reagtivities (See Table 1)
and DOT D end factors unlass noted M, BP, SOL
ulde Nos. otherwise} FLP, 1B, Sp.Gr, VP FRZ
g
tiammability UEL, LEL
Fluorides {as F) 1: Sodium fluoride, NIOSHQSHA 500 mg/m?  1: Odorless white  MW: 42.0/208.9 VP 0/0 mm Strong oxidizers None
Floridine 2.5 mg‘m? powdar or coloriess  BP: J099°F/ {approx) available
1: NaF 2: Cryolie, crystais. {Note: Decompases MLT: 1819/ B
2: Na,AfF, Cryocide, Pﬁsh%de dgralde is ?io:) 4&%)':? UEL k&fﬂ:
1 76814540 Cryodust, often dyed blue, P 1 NA/
WB0350000 Sc%ium aluminum fluoride, 2: Colorless 1o dark  IP: NA/NA LEL: NA/NA
2: 15096-52-3/ Sodium hexafluoroaluminate odorless solid. -
WAS625000 Synonyms of cther compeunds [Note: Leses golor .
vary gepending upon the on heating.] Sp.Gr: 2.78/2.80 - .
1690 54 (NaF} specific compound. [pasticide] . Noncombustible Solids
Fiuonne Florine-19 NIOSH/OSHA 25 ppm Pale yellow to MW 38.0 VP »1 atm Water, nitric acid, None
0.1 ppm greenish gas with  BP;.307°F FRZ: -363°F oxidizers, organic available
Fy {0.2 mgrm?) a pungeni, Sol: Reacts UEL: NA compounds .
irritating odor, FI.P: NA LEL: NA INate: Reacts vistently wilh all
\ 7782-41-4 P 1570 eV combustibte maserials, except
; LMBATSG00 the metaf containers in which
4 5 il is shipped. Reacts with H,0
§ 9192 25 (cryogenic 1o torm hydrofisoric acid.]
liquid}
1odqs 20 (zompressed} 1 ppm = 1.58 mg/m? Nonftammable Gas. but an extremely strong oxidizer,
Flugroinen:dromethane  Freon® 11, NIOSHDOSHA 10,000 Cotorless fo MW 137.4 VP: 630 mm Chemicatiy-aclive Char:
Monctiuorotrichioromethane,  C 1000 pom pom water-white, B2 75°F FRZ:-168°F metals such ac £8S,1
COLF Trichlorofluocromethane, {5600 mg m?) neariy cdorless Sol(77°F): UEL: NA& sedium. potassium, GCEID;
i Trichloramonofluafomethane, hauis or gas 1% LELINA calcivm, powaered mn -
75-89-4 Refrigerant 11 {above 75°F). FL.P: NA aluminum, zinc. [#1006,
PBE1250C7 P 31.77 eV magnessum & lithium Trichtoro-
shavings: granular fiuoro-
f barium metnane)
80.Gr: 1.47 {Liquid a1 75° -
1078 12 igas) 1 pprn « 5.71 mg'm? Noncombustisle Licuic
Formaldg~vae 1} Gaseous form: Methanal, NIOSH Ca Nearly colorless MW:30.6 V81 atm! Strong oxioizers, Firer/lmp{2;:
Metnyl aldehyde, Ca [30ppm)  gas with a pungent, BP:-8:207 1o 1 mm alkalis & acias: none:
HCHC Metnylene oxide See Apperndix A sulfocating odar. 214°F FAZ:-134°Ff?  pnenols; urea Vis:
21 Agueous solunon: 0.016 p2* INote; Often used  Soi Miscidle UEL: 73%7? iNote: Pure 1 .
53-00-C Earmalin (30 10 50% C 00 pom in an agueous FLP: NAIGasi LEL: 7.0%:7 formaloehyoe nas a . #3500
LPBa25LsT tormatnenyde by weight.  {15-mun; - - soluton.] . 140-1‘81-}=F tengency & iNgte: Also
which usuably contains OSHA:24D.1048] ACGIH iP:10.88 ¢V.? polymenize.] XAD-Z
B 12 12% methanol} 1 port Az §0.Gr{77°F): 1.08-1,1¢ (Formalmn} “Teluene;
; 1198 2% !*2-makn} ST 2 pa— Fiammable Gas GC/FID:
: 2205 25 !:rmatn; Class {iB Combustibie Liavid (Formain) #2547}
Chemical name, Synonyms
c Eguc!érg‘?gérguda. ir:da nzmais, Eﬁ "r;'ﬁgra toLH dﬂ:g;:;%n Chemlt;arlc;r;et et;yslcal Incompatibliities M“Wl;,emem
. B 03., and converslon an method
i and r:g'r ’IID and tactors unlg:v #oted MW, BP, SOL reactivities {See Teble 1)
| ulde N : BF, . .
g gulde Nos otherwise) [FLEIPSp Gr, Vb FRZ
amma Y L, LEL
Trichioronaphthaiens Halowax®, .
N;brenawa'x, ;&IS%J;RUPSHA Unknown Ccﬂorlassrto paie-  MW:231.5 . vP: <1 mm Strong oxidizers Filter/Bub;
CyoHsCl Seekay wax b yellow solid with ~ BP:579-660°F  MLT: 199°F none:
jofisiely y [skin] an aromatic odor.  Sof! Insoluble UEL: ? GCIFID;
| 1321659 FIP{oc) 382°F  LEL:? ri(2)
: QK4025000 IP:? [#S128]
.} gp.Gr: 1.5? S0l -
ompustible Solid
1,2 3-Trichloropropane  Allyl trichieride, NIOSH Ga T y " - -
Giycerof trichiorohydrin, Ca (1500 ppm) it & ahioriorm B 314F VPRSA): Chemicaly-actve  Qhan
CH,CICHCICH,CL Giyceryl trichtorohydrin See Appendix A i d ; 214°) 10 mm metals, strong C8,:
Trichtorohydrin " H ppmpﬁ ike ador. '\Fsﬂ_.; (%g)fo1 o°F EEE: &F caustics & oxidizers FCIFiD:
96-18-4 & H © 0 ? - It
E 170275000 Egi?i :"i\g'm’) iP:? LEL: 7 [#1003.
Hatlgge-
OSHA na
Hydro-
10 .
. ¥ ppm = 613 mgim? tsop'g;'“’) g?a?sr Ii‘lIA3 %ombustible Liquid carhons]
i 1,4.2Trichloro-1,22-  Chioroflu - . - -
| iiflvorcethane GGy AP it A R A <
Freon® valar-w: : ;- als such as :
CCILFCOIF, Cemmron® 13 Ul lqrgwinan — SolTTFy: UEL:? calciurm, powdered ﬁcfrFlD;
Ger 3 C 2% . aluminum, zinc, |
76-13-1 a:,:gi’,‘;‘,’,’: 3 (4500 mp/m?) totrachloride st~ FLP: ? magnesim & beryllium [£1020]
¥J4000000 TTE ' high cencentra- 1P 11.89 eV [Note: Decomposes if
tions. i
. in contact with alloys
[Note: A gas Sp.Gr(77°F): 1.56 . containing >2% magnesium.)
1 pom = 7,79 mgim? above 118°F]  Noncombustibie Liquid at ordinary temparatures.
= {79 my! but the gas wili ignite and burn waakly at 1256°F .
Triethytamine TEA NIOSH 1000 e
‘ = . ppm  Colotless fiquis MW: 101.2 VP: 54 mm Strong axidizers But:
| {CaHglaN See Appendix D with a strong, BP: 193°F FRZ:-175°F strnng acius: ' NaQH:
: o ammenia-like odor.  Sol: 2% UEL: 8.0% - GCIFID:
o 121-84-8 'EDSHA F1.Plog): 18°F LEL: 1.2% - 1133
YEO175000 “f;;m,, 1P:7.50 eV [#S152]
T 15 ppm
{60 mg/m?3)
1296 B8 Sp.Gr: 0.73

1 ppm = 4.21 mg'm?

Ciass 1B Flammable
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