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• CH2MHILL 
~ 

Mr. Richard B. Provencher, Director 
Miamisburg Closure Project 
U. s~ Department of-Energy.-
500 Capstone Circle 
Miamisburg, OH 45342 

CH2M HILL 

Mound, Inc . 

1 Mound Road 

P.O. Box 3030 

Miamisburg, OH 

. 45343-3030 

ER-097/03 
August28, 2003 

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: 

• PRS 267 Package, Final 

The response to public comments on this package has been approved by the Core Team and is 
included in the fin-al 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 RAwill 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, 

~ 
Deputy Project Manager, Environmental Restoration 

MAW/KMA/jdg 

Enclosure 

cc: David Seely, USEPA, (1) w/attachments 
Mary C. Wojciechowski, Tetra Tech EM, Inc., w/attachments 
Brian Nickel, OEPA, (1) w/attachments 
Ruth Vandegrift, ODH, (1) w/attachments 
Paul Lucas, DOE/MCP, (1) w/attachments 
Danny Punch, DOE/MCP, (1) w/attachments 
Lisa Rawls, DOE/MCP, w/o attachments 
Randy_Tormey,-DOE/OH,-(-1-)-attachments 
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 

Gene Valett, CH2M HILL, w/o attachments 
Dave Rake!, CH2M HILL, w/o attachments 
Public Reading Room, (4) w/attachments 
Admin Records, (2) w/attachments 
DCC, (1) w/attachments 

---------------------
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July 2003 

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

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 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, 

DOE/MCP: 7/li../O:J 
date 

USEPA: 
David P. Seely, medial Project Manager date 

OEPA: 6'.:. ~~ 
Brian K. Nickel, Project Manager 

--------- ----------------------~-- --- ------------



Response to Public Comments 
from MMCJC 

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. 

------------------ ------ ------
-~--- ------------ ------------------
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Miamisburg 
Closure 
Project 

MIAMISBURG CLOSURE PROJECT 
POTENTIAL RELEASE 

SITE PACKAGE 
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 II, 
2003 through July t 1, 2003. 

PRS 267: Tlioriuin Storage and RcdrUn)t_ninlfArea, , · .. ·.· ·.·, 
. : : -· . :' . . ... . "; .. : .· : ': . ~ . . '' . . . ~ 

Questions can be referred to Paul Lucas at (937) 847-8350 extension 314 



I 
Regul~tor Release A 

Regulator Release B 
I 

Draft ~roposed Final 
I 
I 

Public Review Draft 

Final 

PRS 267 Package Tracking Sheet 

• Other Soils Characterization Report results (recently released) 
• Risk Based Guideline Values to reference section 
• PETREX soil gas results 
• Statement that PRS 267 is an active site for waste ~hinrnont 

• Soil Gas Confirmation results. 
CHANGED: 
• Narrative to include supplemental data. 
• Binned Further Assessment required Dec. 18, 1996. The assessment 

will need to wait until this active site finishes operations. 

August 14, 1995 

August 6, 1996 

August 29, 1996 

December 18, 
1996 

Addendum 1 Draft submitted to CT. Binned RA on April 30, 2003. No I April-May 2003 
USEPA comments. OEPA comments were incorporated. Added Addendum 
1 to original package and submitted as Public Review Draft. 

Public review period: 11 June to 11 July, 2003. I June 2003 

Changed boring IDs on Figure 4 to be consistent with Figure 3 I 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 Sampling and Analysis Plan (SAP) 1 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 on site gamma spectroscopy and 1 0% were forwarded offsite for isotopic 
plutonium and thorium analysis. 

FA sample' locations are presented on Figure 2. The FA Data Report.2 presents a full 
account of soil sampling activities and sample results (on site 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<6
> #MDA>SL #detects>SL l co(7) I #detects>CO 

I Result 
I 

Ac-227+0 I 1.06U I 0.56 3 of 80(1> i 
Co-60 ! 0.12U 0.07 28 of 80<2

> ' 

Pb-210+0 2.36 1.8 I 1 of 80 

Pu-238 85.87U 55 I 2 of 80<3> 

I ' I Ra-226+0 2.92 2.1 0 of 80 I 
' 
I l I Th-228+0 10.2 I 1.61 0 of9 ! 

1 Th-230+0 
I 22.66U 10MDA<8> 2 of 80 

i Th-232+0 14.62 1.47 I 0 of80 I 
SL: screenmg level U: not detected at the specified MDA 
CO: cleanup objective 
RBGV: Risk-Based Guideline Value 
MDA: minimum detectable activity 
CRDL: offsite lab contract-required detection limit 
+0: incorporates daughter products in the risk calculation 

I 
2 of 80<4

> 4.6 I 
1 of 80 0.7 I 
2 of80 7.4 

0 of80 55 
I 

13 of 80 
I 

2.9 ! 
3 of 9<5> 

i 

2.6 ! 
! 

0 2.8 I 
5 of80 2.1 

<,J SL is greater than the offsite CRDL of 0.8 pCilg (the other 2 MDAs were < the CRDL) 
(2) SL is greater than onsite lab target MDA capability of 0.1 pCilg and CRDL of 0.2 pCi/g 

0 of80 

0 of 80 

0 of 80 

0 of80 

1 of 80 

1 of 9 

0 of 80 

4 of 80 

c3J The presence of other isotopes above background levels in the same area of interest as Pu-238 will 

i 

------c:omrtronly-result in- a-higher-MDA-for Pu"23B-. --- - ---------- -~ - --- - - ------- - ~--------
(4) 80 = onsite results + offsite results - superseded results 
<SJ offsite only analysis 
<GJ SL = 1 O.o RBGV + background unless otherwise specified 
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Addendum 1 to PRS 267 Package 

<7> CO = 1 a-s RBGV + background unless otherwise specified . 
<Bl: If Th-230 is a contaminant of concern (COC}, then the Screening Level is 1.99 pCi/g (10-6 RBGV (0.09 
pCilg) 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 pCilg (This implies a 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 pCi/g for the Th-230 result to be of value. 10 pCilg 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 8039, the ground surface was 
surveyed per RadCon standard practice. An area of elevated FIDLER readings was 
identified immediately northeast of 8039, 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 2: PRS 267 Sample Locations 
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SCR660 excavation 
ceased when corrugated 
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-
232 at 24.84 pCi/g (Drain 
pipe sediment- PRS 266 
RSDS). 

NOTES: 
-- ---all resultsinpCl/g -- --

-characterization borings shown 
for reference only 

----

Flag #2 (recent) 
Th-228 = 10.83 
Th-230 = 21.64 
Th-232 = 6.9 
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Flag #1 (recent) 
Th-228 = 262.7 
Th-230 = 72.73 
Th-232 = 152.4 
U-238 = 14.6 : 
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Power Pole: Elevated 
FIDLER readings 
adjacent to and near 
power pole prompted 
collection of two 
RadCon surface soil 
samples (Flag #1 & #2). 

------------------------- -- ------------

Figure 4: Additional Locations 



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 
(10-5 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 signed by the Core 
T earn 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: 

DOEIMCP: 

USEPA: 
Davtd P. Seely, Rem 

OEPA: <{_·~~ 
Brian K. Nickel, Project Manager 

------ ------------------- ---~-----------------------~--------
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PRS 267 

PRS HISTORY: 

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? 

PROCESS DESCRIPTION: 

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 pCilg in surface soil.2 

The regulatory guideline criteria for thorium-232 is 5 pCilg.7 All plutonium detections were 
below the Mound ALARA guideline criteria of 25 pCilg.2 

2. Results from PETREX soil gas surveys showed the northern half ofPRS 267 to have 
relatively high levels of aromatic and C5-C 11 hydrocarbon ion counts. 

3. 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: 

Plutoniurn-238 156 pCi/g, 4-7ft, 25 pCi/g 
(in soil) (Mound ALARA) 

Plutoniurn-238 141 pCilg' 4-8ft' 25 pCi/g 
(in soil) (Mound ALARA) 

NOTE: pCi/g- picocurries/grarn, 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).5 

C) No metals were detected above Risk Based Soil Guidelines. 5• 
6 

---------------- ~ -- ------ --- ----------------·- ---
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READING ROOM REFERENCES: 

1) OU9, Site Scoping Report: Volume 12- Site Summary Report. (pages 7-8.1) 
2) OU9, 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) OU5, 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 CFR192.12and 40 CFR192.41. 

PREPARED BY: 

Gerald F. Maul, Member ofEG&G Technical Staff 
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HISTORY: 

PRS267 
SUPPLEMENTAL DATA 

In 1996, the quantitative Soil Gas Conjirnuztion Sampling 8 investigation sampled the P ETREX 
soil gas locations with the highest P ETREX ion counts in the northern and eastern sectors of the 
Mound plant. These locations were identified as Soil Gas Confirmation Sampling locations 2 
and 4 (northern se,ctor) 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 P ETREX 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 4 7 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. 

7,015,960 2 18,849 

24,166,931 2 . 3,164,476 

1,370,283 4 None 40,930 

--------- ------------- ----- --------- --------------- --- -----
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EASTERN SECTOR 

Total Aromatic 
Hydrocarbons 

Total Semivolatile 
Hydrocarbons 

Total C5-CI I Petroleum 
Hydrocarbons 

6,078,070 

744,700 

11,565,340 

(#5) None 5,315,457 

(#9) None 22,143 

(#5) None 9,565,092 

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) 

PREPARED BY: 

Gerald F. Maul, Member of EG&G Technical S~ 
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PRS 267 

RECOMMENDATION: 

CONCURRENCE: 

DOE: 

USEPA: 

OEPA: 

------ ----~--- -- ------ ------ --- -
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. ·.'·~O-PERABLE UNIT 9.SITE SCOPING .REPORT: 
:;·.~~:voLUME ·12- SITE. SUMMARY ·REPORT .. 

MOUND PLANT 
MIAMISBURG, OHIO 

December 1994 

Final 

. ~.. ' 

·U.S. Dep~ent of Energy 
Ohio Field Office 
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"0 
ru 

No. 

264 

265 

266 

267 

268 

. . Ditai:rlptlcin of Hliiory and Niitoie oi We~tii Hiuiiillng . . . ' . . . . . .. • '· .v. /~ ..• ' < 

Site Nomll loi:ation Statui PotenUai itilrlirdous Sub~tlincea . 

Explosive Waste Storage 1·7 In service Classified, non·eiCploslve wastes 
Bunker (Mag!ulne 531 

Elcploslon residuals (primarily aluminum 
residuals) 

Contaminants listed under Elcploslve Waste 
Storage Bunker (Magazine 631 

Detonators, Detonating cord, Thermlte, 
Pyrotechnic powders, Primary explosives 

High e~eploslve powder, PETN, PBX, RDX, 
HM)(, HNS, CP 

.. HNS lha~eanltrostilbenal 

Biodegradation Unit 1·7 Inactive Soapy wastewater containing e~eploslves 
constituents 

J\raa 8, F-9 Grounds Thorlum-232, Plutonlum-238 
lhorlum·Contamlnatad Soils . ,.. 

Area 9, Thorium Storage and F-9 Grounds Plutonlum-238, Thorium 
Redrummlno Area G·9 

Thorium sludaa constituents tcl 

Building 3 1, Contaminated F-9 In service t'IU!OntUm·.I:-'H 
Material Storage Building 

Thorium 

Tritium 

ling 36 Historic Gasoline G·10 Historical Gasoline 
ks !Tanks 239 and 2401 

Hground Sanitary Sewer G·10 In Service Organic solvents, plating solutions, 
Lines laboratory chemicals, nitric acid, hydrochloric 

G6 & G7 acid, methylene chloride, strong acids and 
bases 

ding 37 Sanitary Waste F-10 In service Sanitary wastes 
Tank (Tank 1001 

---

H~iardc:ii.i~ Condltlcint artd I 

Incidents. ~nvlronmental bate ' .. : ,. ·;• '- ~ . ··.· }·. ( 

' 

ner Medre ner Analytea• 
net neieosei Resutis 

4, 5, None Suspected No Data 
18 

. 
4, 5, Suspected s 7, See 4 

18 18 Pyrotechnic 
Waste Shad 

1, 4, Thorium s 4,6 14, 15, 16 Table B.1 6 
5, 18 ITablo V.3 In Rof. 61 

1, 4,. Thorium s 4,6 14 Table 8.1 6 
5, 18 (Tabla V.4 In Ref. 61 

.. ,.uno "u~"""'"u ..,.,., '""" a . oQUoQ u.,. -
3 

.: 
3 No Information No Data 

on when tanks 
were removed 

4 Suspected s 4 3, 4, 5, 6, 9, Tables 0.6. 0.7, B.a. 7 I 
VOCs 10,11,12. ond B.9 

I 
13, 16 
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1 - Soil Gas Su~ey- Freon 11, Freon 113, Trans-1 ,2-Dichloroelhylene, Cls-1,2-Dichloroethylene, 1,1,1-Trlchloroethane, Perchloroethylene, Trichloroethylene, Toluene 
2- Gamma Spectroscopy- Thorium-228, -230, Cobalt-GO, Ceslum-137, Radlum-224, -226, -228, Amerlclum-241, Acllnlum-227, Blsmuth-207, Bismuth-210m, Potasslum-40 
3 - Target Analyt~ List 
4 -Target Compound List (VOC) 
5 - Target Compound List (SVOC) 
6- Target Compqund List (Pesticides/Polychlorinated Biphenyl) 

. 7 - Dloxlns/Furan's 

-u 
Q) 

(Q 
0> 

rJ:J 

8- Extractable Petroleum Hydrocarbons (EPH)/Tolal Petroleum Hydrocarbons (TPH) 
9- Lithium i 
10- Nilrate/NIIrlte 
11 - Chloride I 
12 - Explosives I 
13 - Plutonlum-238 
14- Plulonlum-238, Thorlum-232 
15- Coball-60, Ceslum-137, Radlum-226, Amerlclum-241 
16- Tritium : 

Reference List I 
I . 

1. DOE 1986 "Phase I Installation Assessment Mound (DRAFT)." 
2. DOE 1992a "Remedlallnvestlgatlon/Feaslblllty Study, Operable Unit 9, Site-Wide Work Plan (Final)." 
3. DOE 1992c "Mound Plant Underground Storage Tank Program Plan & Regulatory Status Review (Final). • 
4. DOE 1993a "Site Scoplng Report: Volume 7- Waste Management (Final)." 
5. EPA 198Ba "Preliminary RevlewNisual Site Inspection for RCRA Facility Assessment of Mound Plant." 
6. DOE 1993d "Operable Unit 9, Site Scoplng Report: Volume 3 ·Radiological Site Survey (Final)." 
7. DOE 1993c "Operable Unit 3, Miscellaneous Silas Limited Field Investigation Report." 
8. DOE 1992d "R~connalssance Sampling Report Decontamination & Decommissioning Area~. OUS, (Final)." 
9. Fenllman 1990 "Characterization of Mound's Hazardous, Radioactive and Mixed Wastes." 
10. DOE 1992f "Operable Unit 9, Site Scoplng Report: Volume 11 ·Spills and Response Actions (Final)." 
11. Styron and M~yer 1981 "Potable Water Standards Project: Final Report." 
12. DOE 1993b ·~econnalssance Sampling Report· Soli Gas Survey & Geophysical Investigations, Mound Plant. Main Hill and SM/PP Hill (Final)." 
13. DOE 1993d "Operable Unit 9, Site Scoplng Report: Volume 3- Radiological Site Survey (Final)." 
14. DOE 1991b ·~aln Hill Seeps, Operable Unit 2, On-Scene Coordinator Report for CERCLA Section 104 Remedial Action, West Powerhouse PCB Site." 
15. Halford 1990 iResults of South Pond Sampling." 
16. DOE 1993e "Operable Unit 4, Special Canal Sampling Report, Miami Erie Canal." 
17. DOE 1990 "Pfelimlnary Results of Reconnaissance Magnetic Survey of Mound Plant Areas 2, 6, 7, and C." 
18. DOE 1992a ·~emedlal Investigation/Feasibility Study, Operable Unit 9, Site-Wide Work Plan (Final)." 
19. Rogers 1975 iMound Laboratory Environmental Plutonium Study, 1974." 
20. DOE 1992h "Ground Water and Seep Water Quality Data Report Through First Quarter, FY92." 
21. Dames and Moore 1976 a, b "Potable Water Standards Project Mound Laboratory• and "Evaluation of the Burled Valley Aqulrer Adjacent to Mound Laboratory." 
22. DOE 19921"Ciosure Report, Building 34. Aviation Fuel Storage Tank." 
23. DOE 1992j "Closure Report, Building 51- Waste Storage Tank." 
24. DOE 1994 "Operable Unlt1, Remedial Investigation Report.• 
25. EG&G 1994 ·~clive Underground Storage Tank Plan." 
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The drilling and sam ·ng were performed using a 

removed from the 

contamination by Mound 

. then monitored with an a scintillometer before th 
.... . ',. 

2. 1.4. Sample Analyses · 

2.1.4.1. FIDLER Screening 

··was performed. 
··,._ 

surveyor after 

und Plant by the drilling subcontractors 
"""-

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

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

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 detectable activity at which plutonium-238 can be reliably detected at the Mound Piant 

screening facility is estimated to be 25 pCi/g (Draper 1986b). The detection of plutonium-238 at lesser 

concentrations (12-25. pCi/g) was unreliable and had an estimated error of ± 75 percent. The 

estimated error decreased with increasing sample activity; for samples with 25 to 1 00 pCi/g of 

plutonium-238, the estimated error -.yas ± 35 percent, and for samples with > 100 pCi/g, the estimated 

error was ± 30 percent (Casella and Bishop 1 984). The minimum detectable activity for thorium from 

FIDLER screening was estimated to be about 2 pCi/g {Stought et al. 1988}. The Mound Plant 

procedure for screening 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 screening 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 (!:Dll-for-plutonium"238· by this method-was estimated-to~--·-­

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 to be about 18 percent (DOE 1991 b). The Mound 
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Plant procedure for the radiochemical analysis of soil samples for plutonium-238 is provided in 

Appendix A. 

2.1.4.3. Radiochemical Analysis for Thorium 

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

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

samples. The LOLs for the thorium isotopes using radiochemical procedures were estimated to 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 a relative precision of 70 percent. 

The overall precision for the thorium measurement was reported to be about 25 percent. The thorium 

r~sults were reported in pCi of total thorium per gram of soil, isotopes were not identified. The Mound 

Plant procedure for the radiochemical analysis of soil samples for thorium is provided in Appendix A. 

2. 1.4.4. Gamma Spectroscopy 

Gamma spectroscopy was performed by Mound Plant on approximately 350 (18 percent) of the soil 

samples in order to verify the identity of ·the radionuclides present when screening indicated the 

presence of gamma-emitting radionuclides, but little excess plutonium 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 analy~is in some areas indicated bismuth-207 and 

bismuth 21Om. No polonium-21 0 peaks were detected in the Site Survey Project samples, confirming 

that polonium-2 1 0, which was used at Mound Plant in the 1 950s, is no longer present due to 

radioactive decay {half-life of 138.4 days). The LDLs for cesiurri-1 37, cobalt-60, and americium-241 

were given with the original data, and were estimated to be 0.5 pCi/g for each. The LDLs for 

radium-226 and actinium-227 were estimated to be 1.0 pCi/g for both CStought 1990). The Mound 

Plant procedure for gamma spectroscopy is provided in Appendix A. 
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0285, 0286, 0287, 0288, 0289, nd 0290 (Plate 1). Appendix 

ed by driving pipes through the 

The log 

the sample 

collected from core ·on 0045 at a depth of 80 incH · C0045 on Table V.3 and co ocation . ~ 

38 was detected in several sam ~ . The maximum concentratio 

pCi/g, was detected in the sa 
... ,__ 

orium concentrations appears · end north, do~ the slope 
-"~ 

• I, and in general, extends beyo e original boundaries of the I# Jying area. Therefore, it 
. ". · .. "'· 

at some transport of contamin 

detected were less than 1 0 p · ·, .!he original Site Survey Pro · Report (Stought 
' . ~ 

t post site survey 0&0 FlO .. reening data indicated thor! 
·. " 

per minute. This information · ' reater than 

those. given in Table V .3 

" . ~ 

in Area 8, which involved dri'- . .' 
'· 

to 1-2ft). The remaining core~ . ·ons in the area (0034, 
'::'!!!! 

of 108, 114, and 108 inc may also have been 

lefor these locations. 

5.7. AREA 9 

Area 9 is located on the north end of the SM/PP Hill, surrounding Building 31 (Plate 1 l. This area was 

used for storage and redrumming operations of thorium sludges from the mid-1950s to the eariy 

1960s. The Site Seeping Report: Volume 6 - Photo History (DOE 1992b) documents the use of the 

area for open drum storage through 1959. In 1966, thorium-contaminated soils were pushed over the 

edge of the hillside to the adjacent Area 8. Area 9 was backfilled with clean soil and is currentiy 

covered with asphalt. Area 9, as shown in Plate 1, is based on a review of the site survey 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 contained thorium concentrations 
------------- - -- -- ----- ------ --- --------- - --- ---

in-exEess of 2 pCi/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 0339 ( 12 pCi/g). This evaluation of the Area 9 samples is based on a review of the site 
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survey data conducted during the preparation of this report. and appears to be relatively comparable 

to the summaries presented in the original Site Survey Project Report. The original report did note that 

post site survey 0&.0 Program core sampling 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 1 5 

pCi/g. No data reports of the 0&.0 Program were found during research for this report. 

Mound Plant drawing #FSE16472 {DOE 1 9921} indicates the depth to bedrock in this area is 

approximately 48 to 96 inches (4 to 8ft). 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. 

5.8. 

were detected in 

Table V.5). 
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Table V.4. Mound Site Survey Project - Area 9 

Plate 1 Coordinates MRCIO Depth Plu'tanlum-238 Thorium!> 
L,.ocat!on a ~ ~ 2f!L ~ finch) 12Qigl .t2QLal 

• C0039 2525 2110 1D77 DS-83 18 D.S9 5.62 

1978 QS.83 36 D.04 b 

• C0040 2525 2185 1979 DS-83 18 OJI2 b 

1980 DS-83 36 8.15 b 

1981 DS-83 54 OJI2 b 

• C0041 2210 1982 DS-83 18 2.30 b 

1983 QS.83 54 Q.29 b 

• C0042 2S7S 2060 1974 05-83 18 1.36 b 

1975 05-83 24 om b 

• C0043 2210 1971 QS.83 18 0.65 6.22 

1972 05-83 36 0.14 b 

• S0339 2475 2110 ' 7114 08-84 0 0.74' 12 

• C0257 2550 . 2010 1976 QS.83 18 0.47 b 

• C02S8 2500 2235 1985 QS.83 36 0.()4 b 

• C02S9 2675 2085 1973 QS.83 18 o.ss b 

~ Joc:atiOI.s are given uaing a "C" 1D designate core locations and an -s"1D designate surface locationa. 
t> A "b" indicams that the total 1horium COl lOBI 1bill:li«t was leas 1han the background level of 2.0 pCi/g, using ADLER screening. 

Therefore, radiochemical analy&is was not perfcnned. 

ADLER -field instrument for the detection of Jow.energy radiation 

MRC 10 - Mc:msantD Research Corpondion ldentffication 

pCifg - picocuries per gram 
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• 

• 

barium chlo · e followed-by a pH adjustment to 

nd -224 present 

in the raffinate or t to the 30,000-gallon influ tanks in me 

diluted and released to the 

offsite, but this has not been c 

(Meyer 1956c). 

{DOE 1992g). 

The majority of the waste generated by the thorium refinery project at Mound was associated with the 

storage of the 1,650 tons of thorium-containing sludges. Some of the drums in whic~ the thorium was 

shipped were in poor condition when they arrived; many of the drums were apparently frozen when 

they were shipped and had thawed in transit, resulting in contamination of the interiors of the boxcars. 

These boxcars underwent decontamination procedures before being allowed to leave the facility. In 

some cases, the .interior 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 redrumming 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 1 956a). This release probably took place either 

to the storm sewer or the NPOES Outfall 001 pipeline to the Great Miami River. 

The highly corrosive nature of the sludges resulted 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 

1979al. Corroded drums were collapsed and buried at Mound in the areas now known as Areas 2 anc 
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7 (Figure 2.9). Used drums were not cleaned and contained residual amouni:s of the thorium sludges. 

Soils contaminated with thorium at the areas of redrumming and around the silo (Building 21} were 

removed to other areas and were generally dumped over the western slopes of the SM/PP Hill. The 

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 1992g). Equipment used during redrumming 

operations, including a flatbed truck and a conveyor belt, is known to have been buried in Area 7 

(Figure 2.9). Nothing is known of the fate of the thorium metal. Mound reviewed the options for 

disposal of the thorium in April1973 (MRC 1973a). This report indicated that some material had been 

sold prior to 1 973. There 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 to 

sell the thorium residues, the invitation to bid, dated November 1, 1973, did not mention thorium m~tal 

available for sale (MRC 1973d). 

IUM) PROGRAMS 

Ionium is an alpha- ctive thorium isotope with a f-life of 8.05 x 104 years. Ionium and thorium-230 

are names that ave been used interchangeabi to identify this isotope. The int est in ionium goes 

back to 1946 (Peppard 1949), when a surv y was conducted to identify so ces of ionium. This 

rom processing uranium and its res to identify sources 

ns of Mallinckrodt sparged 

as the airport cake, a raffinate reduced by the diethyl ether 

so ent extraction of uranium (Pepp rd 1949). The material containin ionium was being produced 

anium refinery in St. Louis, Misso ri (Fariss 1955; Eichelberger nd 

used for process chemis development. The work would is ate ionium from raffinates reduced at 

Mallinckrodt (McCar-thy 955). In November 1955. Moun received a directive to profeed with the 
I 

of this facility, with a target co pletion date of February 956 (Johnson 

chemistry research and developm t took place in the R su· oing. The larger 

columns reQuired f production separation also were 

used as a tracer el ment in the Redwing test progra 

Ionium was to be 

--for-weapons dia- May-l8-;-·l956;-five ship ·ems-onftotan)f-400·--------------

g of ionium wer made to the AEC (Haubach 195 , 1956b, 1956c, 1956d • 
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e are transported from the Ia 

eatment/disposal option. 

high during the 1988 s· · spection (EPA 1988). 

ft with a concrete 

of accordingly (Hopkins, 0 

packaging materials) are 

any. 

5.1 .3. Building 31, Contaminated Material Storage Building 

The Building 31 Contaminated Material Storage Building (Rgure 5.1) was built in 1966 and is located 

on the SM/PP Hill, IMRC 1 978c). The building was originally used to stor~ recoverable plutonium 

wastes that had been moved from the SM storage field. east of Building 21 (McMannen 1 963-1 967). 

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, 1 00 tt2. The radioactive waste storage room was 

originally divided into three bays, but has been converted to a single large bay. The floor 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 ). 

. . . . . - .. :' . .· . . ... . . . 

5. 1.4. Area 3 
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the soil. In 1965, the tho -contaminated soil was 

f plutonium and thorium 

centration of 5.30 pCi 

of the WTS line betwe 

area complex in 9 (DOE 1991 cl. Build1 

p 

stes; and polymer 

1988). 

5.1.5. Area 9, Thorium Storage and Redrumminq Area (Historical) 

Area 9, the former Thorium Storage and Redrumming Area, is located under and around Building 31 

(Figure 5.1 ) .. Building 31 was constructed in 1966 (MRC 1985al and is on the eastern border of the 

site on the SM/PP Hill. It is currently used to stage both alpha and beta solidified and packaged wastes 

prior to shipment to off-plant disposal locations. In 1 954 and 1955, 6,000 55-gallon drums of thorium 

sludge were delivered to Mound (MRC 1973a; Meyer 1979a). 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 1956d). 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 ttl was 

excavated from Area 9 and backfilled with clean soil to remove thorium-contaminated soils, which 

were subseQuently deposited in Area 8 (MRC 1 985a; DOE 1991 c). 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 pCi/g and maximum thorium concentration of 12 

pCi/g) during the 1982 to 1985 Radiological Site Survey {DOE 1991 c) . 
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~ ~ ~dprep=d 'enL On Ocro~94, me~~·\ sent~ a' 
2.2.1.4. 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 C5 - ~ 

hydrocarbons and the timer at grid coordinate 9N7 indicated low levels of C5 - ~ hydrocarbons, mainly 

aromatics ·(benzene and toluene). NER1 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 moderate levels of petroleum hydrocarbons. 

Based on these responses, .NERJ recommended an exposure time of approximately 28 days per data 

sampler. 

Samplers were extracted on four days between September 22 and October 11, 1994. One sampler, at grid 

coordinate 7N4, broke during retrieval. The wires were extracted and placed in a clean fube. Five 

samplers at grid coordinates 11N5, 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. 

2.2. 

'e timer set 

s~ers are show 
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l 
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~ ~ ::r, 
-> 
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:!! 
ft 
i5: 
::0 
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I 
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SMPID 
I 

i 

15NOI 
JSN02 
ISN03 
15N06 
15N07 
15N08 
15N09 

I 

I 

ISNIO 
ISNI I 
t5Nt2 
15N,t3 
15Nt4 
J6NOI 
16N02 
16N03 
16N04 
16N05 
16Nb6 
16N07 
16N08 
16N09 
16NIIO 
16N,It 
16N:I3 
17NOI 
I '7NO? 

17N04 
17Nil'i 

Contamination 
Criteria CHI 
Units: CPM 
RESULTS 
253.5 
122.2 
130 
130 
170.3 
170.3 
170.3 

170.3 
170.3 
157.3 
157.3 
157.3 
253.5 
122.2 
130 
130 
NC 
130 
170.3 
170.3 
170.3 
110.3 
157.3 
157.3 
253.5 

1110 

130 
110 

FIDLER SURVEY DATA 

£liDLER Contamination FIDLER 
Readings CHI Criteria CH2 Readinsts CH2 
Units: CPM Units: KCPM Units: KCPM . 
RESULTS RESULTS RESULTS 
190 12.48 10.0 
110 5.59 4.5 
80 6.5 6.0 
75 6.5 5.0 
115 9.72 8.5 
ISS 9.72 9.0 
125 9.72 10.5 

100 9.12 1.s· 
120 9.12 8.5 
100 8.45 6.0 
85 8.45 4.5 
108 8.45 6.0 
170 10.0 10.5 
70 5.59 4.5 
100 6.5 5.0 
150 6.5 9.0 
NC NC NC 
45 6.5 4.5 
80 9.72 5.0 
45 9.72 4.5 
130 9.72 7.5 
125 9.72 6.5 
110 8.45 5.5 
55 8.45 5.5 
100 12.48 5.5 

IRn li.lli .u: 

80 6.5 4.0 
<)() 6.5 4.0 

MOUND SOIL SCREENING PACILI1Y DATA 
FIDLER 
Readings Out 
Channel Plutonium - 238 Thorium - 232 
Units: KCPM Unils: pCi/g Units: pCi/g 
RESULTS RESULTS Note: HESULTS Note: 

NC 21 a 1.1 a 

NC WIPE c WIPE c 
NC 0 a 0 a 
NC NR NR 
NC 30 b I a 
NC NR NR 
NC 17 ll 1.2 a 

17 a I. I a 

NC 19 a 0.9 a 
NC 3 a I n 

NC 17 a 0.6 a 
NC WIPB c WIPB c 
NC NR NR 
NC 17 a 1.1 a 
NC WIPE c WIPE c 
NC 0 a 0.5 a 
NC 78 b 1.2 a 
NC 243 b 1.2 a 
NC WIPB c WIPE c 
NC 4 a I a 
NC 9 a 0.6 a 
NC NR , NR 
NC NC NC 
NC NC NC 
NC NR NR 
NC 0 a 0.5 a ,.,,.... \l/IDC IUJIDC. 

NC WIPE c WIPE c 
NC WIPB lc I WIPE c 
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~R 
:n 
n 
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Contamination 
SMPlD Criteria CHI 

Units: CPM 
RP.SIILTS 

17N06 130 
I "V •v.J 

17N08 170.3 
17N09 170.3 
11Nl0 170.3 
17Nil 170.3 
17NI2 152.1 
IBNOI 253.5 
18N02 130 

ll.OAJfi'J. II .!In 

18N04 130 
18N06 130 
•uoou I',..,,, 
J8N08 170.3 
J8N09 170.3 
\8NI2 152.1 
19NOI 253.5 
t nt..tn1 lun 

19N03 13() 
19N04 130 
19N05 130 
~NUfi 13U 

19N07 176.8 
19N08 176.8 

19N09 176.8 
19NIO 176.8 
_,.., .... rt... 1'\r"'l II: 

FIDLER SURVEY DATA 

FIDLER Contamination FIDLER 
Readings CH l Criteria CH2 Readings CH2 
Units: CPM Units: KCPM Unils: KCPM 
ru::~tn.TB RP~III T_c: IRPC:III T_c: 

100 6.5 5.0 
I.JU ';'.I~ 1\J·-! 
130 9.72 8.0 
80 9.72 5.5 
100 9.72 6.0 
90 9.72 7.0 
40 8.45 4.5 
185 12.48 9.0 
80 6.5 4.0 
[.,.c. ~-"· IJU\ 

60 6.5 4.5 
90 6.5 6.5 
jiVU ';'./~ f,U 

170 9.72 11.0 
150 9.72 10.5 
100 8.45 6.5 
155 12.48 9.5 

lac . I~ c i..Lll 

70 6.5 5.0 
60 6.5 4.0 
65 6.5 4.0 
[()U ICJ.~ .5.0 
325 8.97 20.0 
125 8.91 7 

170 8.97 9.5 
70 8.97 3.5 
nc: I? J.R ~\(} 

MOUND SOIL SCREENING FACILITY DATA 
FIDLER 
Readings Out 
Channel Plutonium - 238 'lltorium - 232 
Units: KCPM Units: pCi/g Units: pCi/g 
RP~In T~ IRP~III.T~ iNniP' R llC:I n T.S. 'hlniA• 

NC 0 a 0.9 1\ 

1!.'!\.. Ill ,a ~~ .. !\ 
NC 19 a 1.2 a 
NC NC NC 
NC .NC NC 
NC NC NC 
NC 6 a 0.6 a 
NC 16 1\ 1.1 a 
NC WIPE c WIPE c 
All"'. 1111nn .llliDC ~. 

NC 6 a 0.8 a 
NC WIPB c WIPE c 

IN\.; 1!_.1 a '~~~ a 
NC 22 a l.l a 
NC NR .. NR 
NC 0 a 0.3 a 
NC 3 a 0.6 a 
iJ..tf"' lhiC. IJ..tr-

NC 4 a 0.8 a 
NC WIPB c WIPE c 

NC WIPE c I WIPE lc 

INl: I WIPE c IWif'H c 

45 56 b 15.9 b 
NC 25 b 2.4 b 

39 b 0.9 a 
NC 10 a l.l a 

NC 3 a 0.2 a 
NC 16 a 0.6 - a ----

I 
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Nit Not recorded 
NC No snmplc/rcatling taken 

mination 
heria CH2 

Unils: KCPM 
RESULTS 

NA ; Heading not tnkcn; contamination critcriu not exceeded. 
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APPENDIX D 
ND SOILSCRE NG FACILITY DATA)~R NON-AOC POINTS 

Readings Out 
Channel 
Units: KCPM 
RESULTS 

a - ~ollrHI Soil Screening Facility tlcteclion level not exceeded. 
b - Concentration at or nbuve the Mound Soil Screening Facility detection level. 

I 

c - Results of the wipe sample were less than 20 disintegrations per minute. 
I 

CPM - Counts per minute 
I 

KCPM - Counts per minute x 1000 
pCi/~ - Picocuircs per gram · 

I 
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~0 ~~~\)~~~ 
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3.0 Methods 

Area9 

Of the 160 locations projected for Area 9 sampling, 1 06 locations were sampled and 
screened. The remainder were eliminated due to the presence of utilities or other physical 
constraints (curbing and fencing). 

Area 10 

f the 28 locations projected r Area 10 sampling, 4 were eliminated e to physical 
c · ts (massive concrete sl or steep slopes of a narrow ravine). Prio 
the · ces of a local contractor required to remove brush, small trees, 
and b 
sampling 

es. All of Area 1 0 and ace to the area required clearing in order to 

Area 12 

~ected for Area 12 samp , 23 were eliminated due to the 
presence of overhead hi · voltage power lines and un....,,.~und utilities. 

· rity of the Area 12 ples were collected by 
spiratory protection. ' · ~el of protection and 

ere defined in the R · -and outlined in the site 

field team while wearing 
·. ed personnel protective 

Field instrum indicated elevated ~o~ogical activity in the · along the west 
boundary of the After consultati~~ 'th the Mound Project eer, additional 
sampling was cond west of the original-~ boundary. · 

. ~"' 
Prior to sampling, the · s of Mound's hea~uipment operators were · to 
r ove brush, small trees, d d wood and branches wm the locations to be sam A 
to f 22 additional borings ere required in ord'to define the lateral extent of 

radio! · contamination in thi~ ' ' '\ ' ' or,.... \. 

rojected for Area 2<h.tampling, 37 locati'> 

Area20 

screened. The remain were eliminated duetc the presence of a 

high voltage power lirl other underground '-~ties- or other p 

drail and ditch). · " 

were sampled and 
of underground 
ical constraints 

f:. __ - ---------

Area ~--

Ofthe 70 l ·om. ~e_~~!~=-=-_ ~3-~_pli!!g, _ _7Z__l ___ ~ons_:were sampled~and-----
--screened:--The-r - -der were efuninat _ ue to the presence overhead power lmes, 

~ 
i: 
r 
ji 

'! 

f 

underground utiliti · r other physical co · · ts (guardrail and ditch). 

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

H:ID<{·()!().S()/LSIIIEPOR11TEX1V'ROJE.CT 
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5.0 Results 

Data exceeding the action levels are tabulated below. These ~les 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 5.2 Field Action Levels 

Field Instruments 
FIDLER 

OVA 
OVM 
PXRF 

Channel I (Pu) 
Channel 2 (Th) 

Arsenic 
Barium 

Cadmium 
Chromium (High) 
Chromium (Low) 

Lead 
Mercury 

Selenium 
Silver 

Mound Rad Lab 
Plutonium 2.38 

Thorium 232 
Radium 226 
Cesium 137 

Americium 241 

*NRC Limit 

Action Level 

1000 cpm Above Background 
5000 cpm Above Background 

1 Meter Unit Above Background 
I Meter Unit Above Background 

102.07 mg!Kg · 
1489mg/Kg 

NA 
NA 

I 64.43 mg/Kg 
172 mg/Kg 

NA 
NA 

2559mg/Kg 

25 pCi/g 
5 pCi/g 
5 pCilg 

15 pCilg * 
20 pCilg 

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

Area5 ' ' ' 
n sample~ea 5 triggere~ screening a~evels: \ 

ER Program. Mound Plant 
90% Draft (Rev. 0) 

Other Soils Characterization Report 
January 1996 
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5.0 Results 

Area 9 

Sixty samples in Area 9 triggered field screening action levels: 

• 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 samples 
collected from the site. Maximum concentration detected was 156.2 pCilg. 

Tab~e 5.6 shows Area 9 field results exceeding action levels. Figure 5.5 graphically 
represents Area 9 field sampling results. 

Area 10 

Twenzy-two samples in 

Twenty samples exceed 
Two samples exhibited ele 

pounds 

"ts for hazardous compo 
levels of both radiologic 

No organic rs were detected in soil sat the site. Elevated con 
omium and r were detected by the PXRF .. 

il samples colt ed from the site. 

shows Area eld results exceeding action levels. Figure 5.6 graphically 
10 field sampling results. 

- --- -- - ---- ------ - -- -- ----- ------ -~ -- -- -- ---- --- -------------- -~ ----------- -----------------

ER Program, Mound Plant 
90CA> Draft (Rev. 0) 

Other Soils Characterization Report 
January 1996 

Page 34 



"'0 
Q) 

(() 
!1> 
w 
(Jl 

0 i ~ 
~ p 
m 
~ 

~ 
~ 

I 

~ 
(!) .... 

~~ 
~~ ... iil 
.J.Sl 

~~· 
g· 

LEGEND 

- Radiological Compounds 

~ Hazardous Compounds 

~ Excluded 

® 
~ 

Grid Number 

Survey Point 

Principal Radionuclldes Identified: 
(Maximum Concentration) 
Pu 238 (156.2 pCVg) 
Principle Hazardous Compounds Identified: 
(Maximum Concentration) 

Metals 
None Detected 

Organics 
OVA (300 m.u.) 
OVM (300 m.u.) 

Example Sample 
Grid Interval 

Indicates Elevated 
Concentrations of 
Hazardous Compounds 

~ 
-N-

~ 

0'. 6' 
6'. 4' 
4'. 8' 
8'. 12' 

12'. 18' 
16' ·20' 

Indicates Elevated 
ConcentraUons of 
Radtonuclldes 

Approximate Grid Size = 15ft x 15 f1 

96P·0126 1116198 

Area 99 

FIGURE 5. t;; AREA 9 

Bull<ting 
3.1 

Area 09 



Key to interpreting sample data: 

Sample nomenclature is of the form XXYY-ZZOO 

Where: 
XX = Area designation 

yy = Sample Location 
01 = Historical Hot Spot Location 
02 = Approx 10 feet north of historical location 
03 = Approx 10 feet south of historical location 
04 = Approx 10 feet west of historical location 
05 = Approx 10 feet east of historical location 

zz = Sample Type 
so = Soil 

00 = Sample Depth 
01 = Surface 

·.< 04 = 0-4 feet 
08 = 4-8 feet 

1.~ 

12 = 8-12 feet 

Page 36 
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5.0 Results 

s.mpieiD As(102.07) 

~1 NA 

0906-5004 <W 
0907-5003 NA 

0909-S001 <34 

09to..5004 NA 
0911-5004 ·<34 

0912-5001 <34 
0914-5004 NA 
0916-5001 NA 

0918-5004 NA 
0917-5004 50.8 
0918-5001 .• <34 ·.:· . . ~ ....... 
09111-500' NA 
0919-5005 42.191 

0921-5004 <34 
092&-5002··· . NA ··c-.· 
()930..50CM · .. . HA.:. 
0932-5004 ·:_ NA ... 
0932-5008 NA 
0932-5012 NA 
()933.5004 NA 
0934-5004' \ . ·.~HA··::: 
093S-S001' . NA 
Q93S.S004 . NA 

0940-5002 NA 
0941-5002 NA 
0943-50()11 NA 
~:_. NA 

.. 

0944 5004 .. ,NA' 

0945-5004. -· NA 
OlMS.SOOS NA 
0946-5001 <34 
()946.50CM NA 
094&-5008 . .·.•. NA-

09C7 -5001: . <34 .. 
OIM1-5004:_ ~-,: NA 
0952-5003 NA 
0953-5001 <W 
0953-5002 NA ... 
0957-5004 NA 
0857-5008 NA 
09595003. <W 
0961.:SOCO <34 
0965-5012 40.876 
0966-5004 NA 
0966-5008 NA 
0969-5001 <34 
0970-5001 NA 
0980-5001 34.39 
0985-5001 <34 
0989-5004 NA 
0990-5004' NA 
0996-S008 <W 
0999-5004 NA 
0999-5008 <W 
9901-5007 49.188 
9909-5008 58.673 
991o.soo·r:::: :: '?C34'- · ---
=k ·.:::~~=-;~,.··_ 

Table 5.6 Area 9 Field Sampling Results 
(continued) 

PXRFMet:lla ·" •. ·· ...;.. ~--"' ·.· 

NA NA NA NA NA NA NA NA 
t.C1.19 128.09 <347 ..:60.7 <10 <37 <14 <29 

NA NA NA NA NA NA NA NA 
105.87 <44.5 <347 . c80.7 32.826 .- - <37 :. :· .. _ - <14 47.1)049 

NA NA NA NA NA NA -- .-:~ .· ;: NA. NA 

t39.13 .. c.w.s ~1... -c$0.1 ., c:t!l·:~. ::::.:~i;.~;..i;;,. --~L.;.. 31.3284 
96.033 <44.5 <347 <e80.7 31.255 <37 <14 73.ils63 

NA ·NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 

1~ · :~:.5 . - --~ ~;:;- .. . ::;~ _._ .. __ · __ : ::_~~_L-:752~~--·:_·~-~~.:-_: __ ;_· __ ~-- --~-~~-:_.-.·~-~--:~.~-_· _:~\_~-~_-_:_:.~_:_:_-L_i_:_-~;- ·_,~_-.".,~.-:. :_·_:.·:·;,.::_:{_ ·;~~ 
. 27~.89 .. ·<44.5.: .. :: .. ::~~_,{\. '-:_[~:-c$0.1;. ..... . -,;.;::; - -::::::.- . ::'"" - ~5().999_6 . 

NA NA NA NA NA NA NA NA 
124.52 <44.5 <347 ..:60.7 12.84 <37 <14 62.0563 
123.36 <44.5 <347 ..:60.7 <10 <37 <14 41.4312 ·. r · ·· :. c r- ~~··· :- . . ~;;;,_;_; '9:i~~ lr · : -· 

NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 

: ~-: ---·_ :... . -\ :-: . :_: :~ . .. :_-..:::c.. . , _:~-~-;-:{f-;I :~~i:g~~iY~ t:·:: .. -c,~·-: . 
NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 
NA NA NA · NA NA NA NA NA 

.... :·~ · ·: }-a~~-~-.J_1_·:~~·=~:-: ·~·::_;:_:· :~=-~;1{ ~;~~:~~ f:z.s~:::::: _;:·: · 
NA NA NA NA , NA NA NA NA. 

75.848 <44.5 <347 <e80.7 17.Q82 <37 <14 48.2058 
NA NA NA NA NA NA NA NA 

···~,.£-~ r~:?f.s: I~~·z~~L~ . ; ~~i~1 111:~~Ii :~i~t :~;-
NA NA NA NA NA NA NA NA 

77.153 <44.5 <347 <e80.7 21.554 <37 <14 57.5036 
NA NA NA NA NA NA NA NA 

.NA -:-::: NA :; .. ~ ,· ... :·:-H.\7:':,_:• ;':':~>· NA-: :: :'"NA~·::•: - -·~-'NA"'~·-·.:: • .;---: "NA"' • . :~::'MA"='.'.::· ' 
NA · .. ::>*< _... .--::M···': ... :: ... ...,·NA:'. ~-, •. :-_'7"".~:1·:·_:_:~_-.~:::· .-.· __ ::·-_._;_._·._:_:~. _t,~.-~_:_.; .. _~_-_-.:~_7·~.~-- -_:_ •. ~.NA-~ ··•· •. ::·::No\:. -
!~~ ..... ·. -'2!::~~ ···· ··· _:_<:r ·:;':.c:.r:- ·· 21;: · -- ~- :- :~ ·!f: 
150.03 <44.5 <347 <e80.7 11.762 <37 <14 78.1253 

NA NA NA NA NA NA NA NA 
NA . . NA NA NA NA ~ . NA' NA NA 

89.87 <44.5 <347 <e80.7 <10 <37 <14 60.6576 
NA NA NA NA NA NA NA NA 

80.815 <44.5 360.61 ..:60.7 26.902 <37 <14 91.3845 
98.138 <44.5 <347 <e80.7 <10 <37 <14 87.8689 

NA NA NA NA NA NA NA NA 

1~54 . <44.NANA.5 :~7 '. -. . - : :_;. . ~~f~:J: .. ;_:-,·.~_;·_ .. :.~._:_; ____ ;_~_ •. ·,····.: __ ·_ .. _ .. :. . . :-~~'": ;~':~-
""' ""' .. :-~ NA .. :~ NA .;;:::_:;- - - ""~ . ;·NA..::;,;:· . ::.NA 

114.17 <44.5 <347" <e80.7 15.551 <37 <14 43.0901 
137.16 <44.5 <347 <e80.7 <10 <37 <14 66.5832 
84.24 66.352 <347 <60.7 <tO <37 <14 98.2014 

~--~'; )~·i:. ; __ ~s;:;:,·~-- :- .. : :~~:~~~~-;;:: f~,~~t·~:~}Y -~~B ::fo:~~li~~~:- ,.:~6~ .~\,~ 
. ·.• O.t.So,'.•·:•, .. "'>i-U&·:••' •" .' UA ,,,,~:.,. '"""·''· ...... ·i':·.;·•·"• •r.<U~.u.,•. ,,..~ ...... ~~::" .•'"& ~--<' ·•·U&''1• .•· - .. ·~ .. ··· •• :' .-·~····· -.·-...• ,...,..:..:...- ... -. ·V:·-:- ...... ··'-·•o: .. '; .... , ··-~,.;~~--~ ~:":.-.~...,.,.~.-·"'"' '1¥'\.~· .. ~-. ·-·~ ~ ..... ~--~ ' 

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

This table lists only those 
samples whose reported 
concentrations exceeded the 
Other Soils field action levels. 

N:\D4DJO.SOILME/'OR11TEXT'. 
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5.0 Results 

Table 5.6 Area 9 Field Sampling Results 

FIDLER 
Sample 10 Channel1 (1K) fChannel2{51(} 

~1 NA NA 
09()6..5()04 <1000 <5000 
0907-5003 <1000 <5000 
09()9..5001 NA NA 
091()..5004 <1000 <5000 
0911..SOOC <1000 <5000 
0912-5001 NA NA 
091<4-5004 <1000 <5000 
0916-5001 NA NA 
0916-S004 . <1000 '<5000 .-
0917..SOOC <1000 <5000 . 
0918-5001 NA -NA . • . 
0918-5004 <1000 <5000 
0919-5005 <1000 <5000 
0921-5004 <1000 <5000 
Q92&.50Q2 <1000 <5000 
093C).S004 . <1000 <5000 
0932-SOOC <1000 10000 . 
0932-5008 <1000 <5000 
0932-5012 <1000 <5000 
Q933.500C <1000 <5000 
~ <1000. <5000 
~1 NA NA 
093S.50()C <1000 <5000 
094G-5002 <1000 <5000 
0941-5002 <1000 <5000 
0943-SOOC <1000 <5000 
09C3-5008 <1000 . <5000 . 
09U 500C · :...- . <1000 . <5000 
094S.SOCU :· <1000 <5000 
094s-s0oa <1000 <5000 
0946-5001 NA NA 
0946 500C <1000 <5000 
0948-5008 <1000 -<5000 
0947-5001 NA NA :·. · 
0947-50CM <1000 <5000 . 
0952-5003 <1000 <5000 
0953-5001 <1000 <5000 
0953-5002 - · · <tooo ·• · · · ·- · <5000 
0957..SOOC . <1000. <5000. 
0957-5008 <1000 <.. : .... <5000 .. -
Q95a.5003 <1000_ :. <5000 . : 
0961-5003 <1000 <5000 
0965-5012 <1000 <5000 
0966-5004 <1000 <5000 
~ <1000 <5000 .. ' 
09II&S001 NA · NA 
0970-5001 <1000 <5000 
0980-5001 <1000 <5000 
0985-5001 NA NA 
0989-SOOC <1000 <5000 
0990-5004 <1000 <5000 
0996-5008 <1000- <5000 
0999-500C . . . . _<1000 . <5000 
0999-5008 <1000 ~ .. <5000 

9901-5007 <1000 <5000 
9909-5008 <1000 <5000 
W10-5001 " :.::.:;;:NA: . ~; :-~-~; ~~:>~~::· = ··': ·:·:~:!: -: ·:. -. . <5000> : ~-

ER Program. Mound Plar 
900..4> Draft (Rev. 0) 

OVA OVM Pu 238 (2S} Th 232 (S} 

NA 10 
30 <1 <25 <S 
10 
10 
20 
4 

40 
200 

·. '200. 

·<40 
. 10 

20 
10 
10 
20 
30 
60 
60 
20 
105 
20-

. 10 

10 
10 

300 
200 

.. . 

210 ..• 
_-.--.,-;o·: :.-~-· 

50. · .• 

<1 
10 
<1 
<1 
<1 
<40 

200 
200 
.-o· 
10 •. 
20 
<1 
NA 

. --<1:· 
<1 

.NA 
NA 
NA 
20 
20 
20 

'10 .. : .• 
NA 
NA 
300 

<25 <S 

<25 

--~ 

... ·,.<25_. 

.:.-·.<iS .. 
<25 
<25 

.-.:~,;·'-. 
<25• 

.·<25 

<25 

-. ·• :.~·. •'~<",• 

<5 

.. <s'• 
·<S .. 

<5 
<5 
<5 
<S 
<S 

'·<S . 
<S 

<S 
<5 .· 

·.:~~' ... <5. 
<25 <5 
<25 <5 

--···· 300 .,_ ·.··. 
.· .10_ .• _..'·"·<25-. 

.. HA ... ~ . . <25 
NA -<25 

<1 
8 

~;: ~c:s .. . 
<S 

RacS 
Ra22S(S} 

NA 
NA 

NA 
NA 

NA 

::~-'HA . 
.· NA 

· ..... ··· -· .......... ; 
NA 
NA 
NA 

. . :::::.:~.~; 

--.w.; 
NA 

NA 
NA. 

:)NA. '·. 
NA 
NA 

Cs 137 (15} 

NA 
NA 

NA 
NA 

NA 

~-~- :HA • ::-­
NA 

...:: .. · .. · ... -·: .... ,-:_ ...... 
NA 
NA 
NA 

- :~·~', .. 

·NA 
NA 

NA 
NA 
NA 

Am241(20) 

NA 
NA 

NA 
NA 

NA 

:':s-~~­
_::.·.~:·NA·. 
'0 :~.::."?';v•~-:.:.;- ~·. 
~-~ ... , .. 

NA 
NA 
NA 

:·_-NA"'':··c 
NA: 
NA. . 
N;."' 

NA 
··: :~NA.-

·~ ":;· ·-. ' 

..:.':~NA. ... 
NA 
NA 

NA NA NA 

<40 
10 
40 
40 

• 2. 
.10 
1 

8 . 
·'·<1· 

• • •• • • ¥ ~ •••• 

• •;•··a"''·.::v ... · '": 

::··w.-.::.::'·: -~NA:--:- ?~~NAT:.-

> .i;i~~,\~ ~~~g~:-.;j ~f~j~};_ 
2 NA <25 

--~. ~-:~~ T':!~: 
. 4 •.. · '2 ·: ...• - .:·:~~;:..-: .·, 

. ::::.-'6 ..... : • .••• ~~--. . <25. 
4 

2 
2 

20 
2 
20 
20 

• NA ·--<25 •.... 
<1 
NA 
NA 
NA 
<1 
<1 

2 <1 

<25 
<25 

<40 10 <25 <S . 
.200 100--:""' •• -··· .... 

2 <1 . ;"ST <S 

so,_·· so ;-. ..:~-- cs 
<1 10 <25 <S 
<1 NA 156.2 0.47 
<1 NA 141.1 0.41 

NA NA -· ... -:-.--:._;,-.· .- ... ~··:··~~ .. 

.:-.:~:L~ ~~, !!f: _ 
NA NA 
0.85 <0.02 
1.07 <0.02 

....... _ ... 

NA 

. NA. 

·=··-~-~'­
NA 

<o.C3 
<0.03 

.·.·.··,~:~:-::-.·.:.·· ··-NA>-::-r· ·:: .. ~:'}.::-::~.~~: ~~:-;·:~·~·-·_- .. ~:· ··\)\~-~ ~·: .:· .. -~. ~~""..:....: ... 

:=·_:,·_:.::,:':::~- _·::_:·~:1:~~(·:: ~;_:~-~--:;_:-: ~~:':ft%: ·;.t.:~~=;. ttJ:::~i¥.:_::, -¥1!i~A--\ 

This table lists only those 
samples whose reported 
concentrations exceeded the 
Other Soils field action levels. 
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RISK-BASED G1J1D'2LINE V ALtJ:ES 

MOL-:N"D PLANT 
MIA.iviiSBURG, OIDO 

December 1995 

Submitted to the 
Office of Sonthweste::n .-'.rea Programs (EM-453) 

Environmental Restoration · 
and the 

Miamisl.>Urg Area Office 
U.S. DEPART:\·!ENT OF El'I'ERGY 

'Prep::~red by 
HAZARDOUS WASTE RE:\lEDIAL AC'nONS PROGRA...\1 

Envirorunental M:m~g'.!ment and Enrichment Facilities 
:':!anolg~d by 

LOCKllEED Y1ART0 E:'\"ERGY SYSTEMS, INC. 
for the 

U.S. DEPA~T~l'E~1 OF ENERGY 
under contr:.ct DE-AC05·840R214!10 
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(REViSION 3) 
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TADLE4A 

I 
CllllMICI\L 

I lith Etplotlvtt 

IIMX 

ruw 
RJ))( 

llnoreanlu 

Aluminum 

Antimony 

! Arunie 

Uarium 

, Bctylllum 

: Ctdmlum (Diet) 

Cluomlum Ill 

Cluomlum VI 

t'oball 

Copper 

i/ 
1.0 
(!) 

A 
0 

Mound l'lnnt 
Drnfi ltcv. J 

I 
I 
I 

I 
I 

I 

GV for 
l.'RoJ0-4 

I 
i 
I 

I 
I 
I 

I 
2.?0ttOJ 

! 

.I 
I 
I 
I 

I 
1.00e•lll 

I 
i 

-

Construcelon/Mound EmJ!Ioycc. SoiUScdiment Guideline Vnlucs: Chemicals (Units= mg/hg) 

GV for OV for 
TR .. IO" '""'' 

UOet0·1 

2.10c•02 2.70e-+OI l.20e•OJ 

4.Hct02 

l.lOe•02 

7.$0tl0~ 

7.QOe•OO 7.00e-OI S.SOt+Ol 

1.05t IOJ 

l.OStt06 

s.so~•oJ 

Inhalation 

GVfor OV for OV for 
TR=IO_. TR..,IO·' TR .. J0 6 

6.1!0c-10) 6.00ct04 6.00e+OJ 

J.6Set06 l.65cl0$ 3.65et04 

l.00el06 .tOOetOS s.ooe•o~ 

1.SOet0$ UOc•04 7.30etOJ 

nisk -Based Guideline Values ReJlort 
December 1995 

Ingestion + lnhalntlon 

OVfor OVfor OVfor GV for 
fUoJ l'R•IO_. TR"~IO'' tR"'IO• 

I.SSe:t07 

7.00e-+01 7.00etOO 7.00e·OI 

·- -··-·--················-·-··-·-- -·---

OV for 
10 .. 1 

I 

?.,Oc-•04 

I 

64 



-o 
Ill 

10 
C1> 

------- -- ---- -~~-----

TADLE4A 

CHEMICAL 

Cyanide 

Iron 

lud 

l.llhium 

Manganese (Oitl) 

Mercury 

Nickel 

Silver 

lhalllum 

Vllladlurn 

lin( 

Ora•nlu 

I, l,l·lrlchloroclhane 

I, H>ichlorotlhane 

l,l·Dichlorotth:tne 
---------

Mound Plnnt 
Draft Rev. J 

GV for 
TR=IO·' 

JJOetOJ 

-- ------- -- --------- ---- ----- -- - -~ --

Construction/Mound Employee" SoiUSediment Guideline Values: Chemicals (Units= mglkg) 

Ingestion 

OV for GV for GV for 
TR=JO·' TR .. I04 111=1 

2.1k•O·I 

1.$0(105 

).20e•02 

2."~04 

uoe•OJ 

7.50~•111 

J.211(t05 

1.05et05 

J.l0et02 ).)Oe+OI 

Inhalation 

GV for GV for GV for 
TReJO .. TR=JO·' TR .. I04 

1.10et0J 1.70et02 1.70et01 

Risk -Dosed Guideline Values Report 
December 1995 

Ingestion +Inhalation 

GV for GV for GV for GV for 
Hl=l TReJO .. TRtaJO·' TR ... J04 

I.S$~6 

9.50e+06 

l.90e+OI 

1.10¢40) I.IOe•Ol l.ltktOI 

GV for 
IU=I 

J.)$et0J 

3.20¢402 

l90t-t01 
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Mound Ptant 
Miamisburg, Ohio 

May1996 

Revision o 
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Page 42 



c_ 

-

Table 1.1 Soil Analyte List 

Volatile Organic ComQQunds 

Acetone 

Benzene 

Bromodichlorornethane 

Bromoform 

Bromo methane 

2-Butanone 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Semivolatile Organic Comoounds 

Acenaphthene 

Acenap~thylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

bis(2-chloroethoxy)methane 

bis(2-chloroethyl)ether 

bis(2-Ethythexyl}phthalate 

4-Bromophenyl-phenytether 

Butytbenzytphthalate 

Carbazole 

4-Chloroaniline 

· 4-Chloro-3-methylphenot 

2-Chloronaphthalene 

2-chtorophenol 

4-Chlorophenyt-phenylether 

Pentachlorophenol 

Phenanthrene 

Phenol 

ER Program 
RevisionO 

Dibromochloromethane 

1,1-Dichloroethane 

1 ,2-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethene (total) 

1 ,2-Dichloropropane 

cis-1 ,3-0ichloropropene 

trans-1 ,3-0ichloropropene 

Ethytbenzene 

2-Hexanone 

Methylene Chloride 

Chrysene 

Oibenz(a,h)anthracene 

Dibenzofuran 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

3,3-Dichlorobenzidine 

2,4-Dichlorophenol 

Oiethytphthalate 

2,4-Dimethylphenol 

Dimethyphthalate 

Di-n-butytphthalate 

Oi-n-octylphthalate 

4,6-Dinitro-2-methylphenol 

2,4-0initrophenol 

2,4-Dinitrotoluene 

2,6-0initrotoluene 

Auoranthene 

Auorene 

Pyrene 

1 ,2.4-Trichlorobenzene 

Soil Gas Confirmation Sampling 
April1996 

4-Methyt-2-Pentanone 

Styrene 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethene 

1,1,1-Trichloroethane 

1,1 ,2-Trichloroethane-

Trichloroethene 

Toluene 

Vinyl Acetate 

Vinyl Chloride 

Xytenes (total) 

HexachlorobenzenE! 

Hexachlorobutadiene 

Hexachlorocyctopentadiene 

Hexachloroethane 

lndeno(1 ,2,3-cd)pyrene 

lsophorone 

2-Methytnaphthalene 

2-Methytphenol 

4-Methytphenol 

Naphthalene 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenol 

N-Nitroso-di-n-propylamine 

N-Nitroso-diphenylamine 

2.2-oxybis(1-chtoropropane) 

2,4,5-Trichlorobenzene 

2,4,6-Trichlorobenzene 

Page~ 



Table l.1 Soil Analyte List (Continued) 

Pesticides/PCB's 

Aroclor-1016 

Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Aldrin 
Alpha-BHC 

Beta-BHC 

lnorganics 

Aluminum 

Antimony 

Arsenic 
Barium 
Berytlium 

Bismuth 
Cadmium 

Calcium 
Chromium 

Cobalt 

Radionuclides 

Americium-241 
Bismuth-207 
Bismuth-21 o 
Cesium-137 
Cobalt-60 

ER Program 
Revision 0 

Oelta-BHC 

Gamma-BHC 

alpha-Chlordane 
gamma-Chlordane 
4,4'-000 
4,4'-0DE 
4,4'-0DT 

Dieldrin 
Endosulfan I 

Copper 

Cyanide 
Iron 

Lead 
Lithium 

. Mag~esium 

Manganese 
Mercury 

Molybdenum 
Nickel 

Plutonium-238 
Plutonium-2391240 
Potassium~O 

Radium-226 
Thorium-228 

S01l Gas Confirmation Sampfing 
April 1996 

Endosulfan II 

Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 

Potassium 
Selenium 
Silver 

Sodium 
Thallium 

Tin 

Vanadium 

Zinc 
Nitrate/Nitrite 

Explosives (USA THAMA,PETN) 

Thorium-230 
Thorium-232 
Uranium-234 
Uranium-235 

Uranium-238 

Page44 



Table 1.2. Variance From 3-Foot Sampling Depth Specification 

Location 

SGG-NAc-ooooo1 

....,.._ SGG-NAC-000002 

SGG-NAC-000003 

~ SGG-NAC-000004 

- SGG-NAG-000005 

-c-- SGG-NAC-000006 

SGG-NAG-000007 

SGG-NAG-000008 

SGG-NAC-00001 0 

SGG-NAC-000012 

SGG-SAN-000018 

SGG-NAc-oooo29 

SGG-A61-000043 

SGG-A61..Q00047 

SGG-A61..()()()()48 

SGG-A61..()()0{)49 

SGG-A61-000051 

SGG-A61..()()()()52 

SGC-A61-000053 

SGG-A 13-000056 · 

SGG-A 13-000058 

SGG-A 13-000060 

SGG-AOJ..000064 

SGG-AOJ-000066 

SGG-AOJ-()()0067 

SGG-ACJ-000069 

SGC-A03-000080 

SGG-A03-000081 

SGG-A03-000082 

SGC-A03-000083 

SGG-A03-000087 

SGC-A21-oooo88 

SGG-A21-oooo90 

SGG-SOB-000097 

SGG-SDB-000098 

SGC-SDB-000101 

SGG-SDB-0001 02 

ER Program 
Revision 0 

Description of Variance . 

Core sampler hit refusal at 2 feel 

Relocated due to utilities . 

Core sampler hit refusal at 2 feel 

Core sampler hit refusal at 18 inches. 

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

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

Core sampler hit refusal at 18 inches. 

Drilled to 2 feet due to utilities. 

Drilled to 1 foot; hand-augered rest due to utilities; flag against 
building, so sample taken 6 feet from flag. 

Drilled to 2 feet due to utilities. 

Core sampler hit refusal at 2 feet; relocated from inside clarifier. 

Core sampler hit refusal at 18 inches. 

Sampled 1 foot from flag. 

Drilled to 2 feet due to utilities. 

Drilled to 2 feet due to utilities. 

Relocated due to utilities. 

Core sampler hit refusal at 18 inches. 

Relocated due to utilities; core sampler hit refusal at 18 inches. 

Core sampler hit refusal at 2 feel 

Core sampler hit refusal at 1"8 inches 

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

Core sampler hit refusal at 1 fool 

Core sampler hit refusal at 2 - 3 inches. 

Core sampler hit refusal at 4 inches. 

Core sampler hit refusal at 6 inches. 

Core sampler hit refusal at 2 feel 

Core sampler hit re_fusal at 20 inches 

Drilled to 2 feet due to utifrties. 

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

Sampled 25 feet from original location due to storm sewer; core 
sampler hit refusal at 18 inches. 

Core sampler hit refusal at 2 feel 

Core sampler hit refusal at 18 inches. 

Core sampler hit refusal at 20 inches. 

Relocated due to ublities. 

Relocated from inside a building. 

Relocation of SGc-508-000099; first location surveyed incorrectly. 

Relocation of SGc-508-000100; first location surveyed incorrectly. 

Soil Gas Confirmation Sampling 
Apnl1996 
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Table A.1 I 
i 

Detected V~latlle Organic Compounds (J.1Qikg) 

I 
ANA,LYTE 

Background Industrial Scenario ISGC-NAC· 
Value Guideline Criteria 000002 

PETREX SAMPLE AREA 
Acetone NA 
1,2-0ichloro~thene Ctota NA 
2-Butanone : NA 
Benzene NA 
Carbon Disulfide NA 
Chtorofonn 1 NA 
Chloromethane NA 
EthvlbenzenE:l NA 
Methvlene Chloride NA 
Tetrachloroethane NA 
Toluene i NA 
Trlchloroethene NA 
Xvlene Ctotan: NA 
No entry -_not detected 
J- Numertcal1value Is an estimated quantity 
C - Identification conflnned by GC/MS 

I 

21000000. 
43000000 
93000000 
8.90E+03 

280000 
3100 

NA 
460 

3.95E+05 
21000000 

250000 
41000 

430000000 

mg/kg - micrograms per kilogram 
i Red = above Guideline Criteria (GC) 
I Green = above GC and below Background 
I Magenta = above Background and Below GC 
1 Blue = above Background (no GC) 

I 

i ·:.,~); ,· .•. ''1'<:~ .·J .. ,..;,::+;~~~"-1:'': !&; 

, 1 Soii:Gas Confirmat~~:~.~~~i.:~~-~ I ··~t ,., .... , .... ,, . . , . 1· 
i !~t·~~;,;;:·:·:::~.··;:~;\~--~.:.;::·~··:·:~ .. :.-.:.·· .. ·. ·!i 

NORTH 
36 

12 
1 J 

6 

1 J 

I 
Page 1 of 13 

SGC-NAC· 
000004 
NORTH 

67 
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Tabla A.2. 

Detected Semlvolatlla 

J -Value Ia an est. quantity 
0- Sample was diluted 
NA • Value not available 
H ·Analyzed outside holding time 
~ll<g • micrograms per kilogram 
Red • above Guideline CrHer1a (GC) 
Green • above GC and below Background 
Magenta • above Background and Below GC 
Blue • above Background (no GC) 

- - "--- "--tt_..u ..... ~a-"'11n" 

\ 
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-u 
Ql 

<0 
Cl> 

Vl -· 

Background Industrial Scenario 

J • Value Ia an eat. quantity 
D • Sample was diluted 
NA • Value not tMIIIable 
H • Ana~ed outalde holding time 
JIG/1<g • mlcrogl11m8 per kl10g111m 
Red • above Guideline Crlter1a (GC) 

Value Guideline Criteria 

Green • :above GC end below Background 
Magenta • above Background and Below GC 
B!ua •above Background (no GC) 

I 

I 
1 A:J.. Soft Gu Conl!rmallon Sampnng 

i 
I 
I 
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TableA.2. 

Detected Semlvolattle 0 

J • Value Ia en est. quan11ty 
D • Semple was diluted 
NA • Value not avallabht 

Background 
Value 

H • Analyzed outside holding Hme 
JIG/kg • m!crogmms per Idiogram 
Red • above Guideline CrHerfa (GC) 
Green • above GC end below Background 
Magen1a • above Background and Below GC 
Blua • above Background (no GC) 

• A.2. Son Oas Conl!nnatlon Sampnng Page 2 of11 6120196 
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ru 
<a 
(ll 

\}') 

Detected lnoraanlcs 

Background Industrial Scenttlo 
Value Ouldellne Clfterla 

fi'IOIIqj • mlnlgrem~logram 
WI. • Value not eve!leb!e 
NC • &clq)round riot comp 
NO • No detectlomi In bs<:kground aemplea 
mg-NI)qj • ml1Ugran1t Ptt Idiogram, t!IPQ!ted 111 nltrcoen 
J • Numelk:el ve!uale an estimated quantitY 
a. Ans!yte datectld In b!enkt eaaocleted ~h this sample 
Red • eb<!Ya Gu!deUna Clfter!a (GC) 
Green " ebovo QC and below 9eel<Qround 
Magenta • ob<!Ye Saclq)round and aelow GC 
Bl11e • eb<!Ye Bae~round (no GC) 

I 
SOn On Oonllrmtllon Stmpllng 

I 
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TabltA.A. 
Detect.d 

fTIOiko • mln!gn!mslldlogram 
NA • Value not tMIRable 
NC. Bael<ground not comp 
NO· No deteetiOnt In bllek;round eamptes 
mo-NikQ • ml!llgrame per Idiogram, reported ea n!trogen 
J • Numellctll vetve It en estimated quanti!)' 
B • Am!~e detected In blanks anocleted v.flh thte eempla 
Re<l • aboVe Ouldellne Q11erfa (GC) 
Green • above OC end beloW Beelqjround 
Magenta • above Baclqjround end Below GC 
Blue • above Beelqjround (no GC) 

.. --· --~ _______ ............._b.._.,._ Pagt I c113 U.W!!e 
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Table A.S. 
I 

Detected Radlonuclfdes {pCIIg) 

i 
ANALYTE 

Industrial Scenario 
Background Guideline Criteria 

PETRE.X Sample Area 
Amerlclum-241 NO 
Blsmuth-207, NO 
Blsmuth·21Q NO 
Ceslum-137l 0.42 
Cobalt-SO I NC 
Plutonlum-238 0.13 
Plutonlum-239/240 0.18 
Potasslum-40 37 
Radlum-226t0 2 
Thorlum-22~+0 1.5 
Thorlum-23Q 1.9 
Thorlum-232 1.4 
Uranlum-234 1.1 
Uranlum-235+0 0.11 
Uranlum-23~+0 1.2 
No entry - nqt detected 
NO -No detections In background samples 
NA ·Data nqt available 
NC • Background value not computed 

I 
pCI/g - plcocunes per gram 
Red = abov~ Guideline Criteria (GC) 
Green = abo~e GC and below Background 
Magenta = above Background and Below GC 

I 

131ue = above Background (no GC) 
I 

' ' 
1.6. Soli Gas Confirmation Sampling 

I 

4.95 
0.18 -NA 
0.46 m 
5.5 
5.5 
NA 

0.14 
0.85 

44 
50 
38 
3.4 

11.0 

71.42 I 
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SGC·NAC-
000002 

NORTH 

0.069 

2.95 
0.478 
0.277 
0.374 
0.184 
0.401 

0.392 

I oli# I 

SGC-NAC· 
000004 

NORTH 

0.087 

27.4 
1.16 
1.24 
0.98 
1.17 

0.934 
0.0349 
0.918 

'!~ 

6124/96 
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Table A.5. 

Detected Radlonuclldes (pCIIg) 

No entry­
NO ·No detections In background samples 
NA - Data not available 
NC - Background value not computed 
pCVg - plcocurfes per gram 
Red = above Guideline Criteria (GC) 

Industrial Scenario 
Guideline Criteria 

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

t AS. Soli Gas Confirmation Sampling Page 1 of 20 6/24/96 
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Table A.5.'

1 

Detected Radlonuclldes 

Industrial Scenario 
round Guideline Criteria 

NO ·No detections In background samples 
NA • Data not available 

I 
NC • Background value not computed 
pCVg • plcocurles per gram 
Red = above Guideline Crlterfa (GC) 
Green = abo~e GC and below Background 
Magenta = ab

1
ove Background and Below GC 

Blue = above Background {no GC) 
! 

'A5. Soli Gas Confirmation Sampling 
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