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The Mound Core Team 
P.O. Box66 
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 comments on the PRS 41 Public Review Draft Package. Attached are 
our responses. 

Should the response to comments require additional detail, please contact Paul Lucas at (937) 
84 7-8350 extension 314 and we will gladly arrange a meeting or telephone conference. 

Sincerely, 

DOE/MCP: 

US EPA: 

Paul Lucas, Remedial Project Manager 

&~f 
date 

David P. Seel Remedial Project Manager date 

OEPA: z<)_; f( /lud 
Brian K. Nickel, P'roject Manager 



Response to Public Comments 
from MMCIC 

on PRS 41 Public Review Draft Package 
February 2003 

comment 1. From our review of the PRS 41 Draft Package, MMCIC is in agreement 
with the decision for Removal Action for PRS 41 and 41 Ditch. Once the removal action 
is complete, MMCIC would like to request a copy of the verification sampling to confirm 
that the contamination removal is complete. MMCIC would also appreciate a copy of 
the On-Scene Coordinator Report when it becomes available. 

Response 1. Thank you for your interest and support of the Removal Action decision. It 
is our understanding that MMCIC has access to 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 will be 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 Reports. 

Comment 2. The Draft Data Package includes a map of the sampling locations (Figure 
2, page 4 of 5) and a table summarizing the sampling results (Table 1, page 1 of 5). 
The table indicates that 2 of the samples of Thorium-232 in PRS 41 exceeded the 
Cleanup Objective and 3 of the samples of Plutonium-238 in the PRS 41 Ditch exceed 
Cleanup Objectives. However, the locations of the sampling points with exceedances 
are not shown on Figure 1. Therefore, the extent of the contamination is not known to 
MMCIC. It is MMCIC's opinion that the Removal Action for PRS 41 and the 41 Ditch 
may be fairly large, and therefore not appropriate to be implemented under the 
Contingent Removal Action. Without additional information, MMCIC would request that 
this removal occur under a specific Action Memorandum. 

Response 2. You are correct that the sample locations are shown on Figure 2. Table 1 
identifies results above cleanup objective but also identifies the location of each (i.e., 
B044). Please refer to Figure 2 for their location within the PRS and in relation to other 
recent sample locations that were below screening levels (as they were not listed in 
Table 1). 

The RA is expected to be limited in extent based on the few number of exceedances to 
cleanup objectives compared to the large number of characterization data points and 
their coverage of the PRS. Several historic characterizations/investigations occurred 
within PRS 41 yielding a large amount of data. Areas within PRS 41 that were not 
previously characterized were characterized during the recent further assessment. This 
is the reason that sample locations (Figure 2) are not over the entire PRS. Both historic 
and recent data are used to evaluate extent of contamination. 

PRS Data Packages are detailed sufficient for binning purposes and are not intended to 
provide extent of contamination. For PRS 41, RA is based on the presence of 
contaminants above cleanup objective. The Action Memo follows removal action 
binning. The Core Team evaluated PRS 41 and determined that it meets the criteria 
(simple RA, easily verified, limited number of COGs) for a Removal Action under the 
Action Memorandum for Contingent Removal Actions. 

1 of 2 



The extent of contamination and plan for removal of the exceedances to cleanup 
objective are evaluated and detailed in the VSAP and Work Plan. 

Comment 3. MMCIC understands that the PRS 41 Ditch is part of the overall site 
drainage system. It is also MMCIC's understanding that the site drainage system will be 
one of the final cleanup activities, as removal actions across the site continue to have a 
potential impact on the drainage system. MMCIC requests clarification as to why this 
portion of the drainage ditch is undergoing a removal action independent of the rest of 
the drainage system. 

Response 3. The segments of the site drainage system planned for assessment and/or 
Removal Actions near the end of the closure project are designated as PRSs 67-70. 
PRS 41 Ditch is not a part of any of these segments. CH2MHill has evaluated the 
potential for other site Removal Actions to impact PRS 41 Ditch and has determined 
that there will be no impact. 

Comment 4. It is MMCIC's understanding that after the Removal Action process is 
completed, the area will be restored to a natural state in accordance with the Mound 
Reuse Plan. The location of PRS 41 is the future location of an extension of Vanguard 
Boulevard, which is intended to be a major roadway in the redevelopment of the site. It 
is therefore, important that the regrading of the area be in concert with the intended use 
as a roadway. 

Response 4. 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 
POTENTIAL RELEASE 

SITE PACKAGE 
Notice of Public Review Period 

The following Potential Release Site (PRS) packages are available for public 
review in the CERCLA Public Reading Room, 305 E. Central Ave., Miamisburg, 
Ohio. Public comment on these documents will be accepted 26 February 2003 
through 27 March 2003. 

·• ·. 

PRS 41: Area 3 Thorium Drum Storage/Redrum ·. 
PRS 64: . Building 19 Historic Gasoline Tank 
PRS 397: Soil Contamination 

... ; ,, . 

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

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



Working Draft (to DOE) 

Draft (to Core Team) 

Draft Proposed Final 

Public Review Draft 

Final 

PRS 41 Package Tracking Sheet 

Binned FA on 2 October 1996. 

Addendum 1 submitted to CT to summarize FA results. No USEPA 
comments. OEPA comments included explanation of Co-60 SL <MDA and 
Th-230 MDA of 10, not SL of 10. PRS binned RA on 19 February 2003. 
Added Addendum 1 to original package and submitted it as the public 
review draft. 

Public review period: 26 Feb to 27 Mar 03 

There were no public comments that required changes to the document. 

January 2003 

February 2003 

June 2003 
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Addendum 1 to PRS 41 Package 

PRS HISTORY: 

Potential Release Site (PRS) 41 is located on the western portion of the site (Figure 1) 
and was binned Further Assessment (FA) by the Core Team on 2 October 1996. PRS 
41 was identified based on potential impacts from historic thorium staging and re­
drumming operations. Based on elevated historic soil sample results for plutonium-238, 
a portion of a small drainage feature within PRS 41 (41 Ditch) was also assessed. 

FURTHER ASSESSMENT ACTIVITY: 

PRS 41 sampling was grouped with PRSs 64 and 417 due to their proximity to each 
other. This addendum applies to PRS 41 only. The potential contaminants of concern 
(COCs) were thorium-232 and plutonium-238. 

Further Assessment sampling was performed in November 2002 per the Sampling and 
Analysis Plan (SAP)1 approved by the Core Team. 

A total of 92 soil samples and nine duplicate samples were analyzed for the COCs as 
prescribed in the SAP. The FA sample locations are presented in Figure 2. The FA Data 
Reporf presents a full account of soil sampling activities and sample results. 

Maximum sample detections above screening levels (10'6 Risk-Based Guideline Value 
(RBGV) plus background or as approved by the Core Team) are presented in Table 1. 

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

Radionuclide No. >SL No.>CO Max. Location & Screening co 
Result depth<1) Level 

PRS41 
Actinium-227 +D 1 of92 0 0.57U 8002, 0-4' 0.56 4.6 
Thorium-232+0 3 of92 2 of92 13.04 8044, 12-16' 1.47 2.1 
Cobalt-60 20 of 92\"1 0 0.14U 8068, 0-1' 0.07 0.7 
Thorium-230+0 1 of 92 0 10.64U 8015, 0-4' MDA of 10\<l NA 
41 Ditch 
Actinium-227 +D 1 of 10 0 1.14U S003, 0-0' 0.56 4.6 
Lead-210+0 1 of 10 0 1.95 S006, 0-0' 1.8 7.4 
Plutonium-238 3 of 10 3 of 10 614 S003, 0-0' 55 55 
Thorium-230+0 1 of 10 0 10.74U S003, 0-0' MDA of 10\LJ NA .. .. 
MDA. mmrmum detectable actJVrty RBGV. Risk-Based Gurdelme Value 
CO: cleanup objective (10-s RGBV plus background) NA: not applicable 
U: not detected at the associated detection limit 
(1): depth below ground surface 
(2): If Th-230 is a contaminant of concern (COC), then the Screening Level is 1.99 pCi/g (1 o~ RBGV (0.09 pCi/g) plus background 
(1.9 pCi/g)}. If Th-230 is not a COC MCP will use our norma! sample analysis process through gamma spectroscopy unless 
specified differently in a sampling and analysis plan. MCP will assure that the Th-230 MDA is Jess than 10 pCUg (This implies a 
minimum laboratory counting time.}.lfTh-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 Jess than 10 pCi/g for the 
Th-230 result to be of value. 10 pCi/g is not a screening level for Th-230, rather an MDA for Th-230, at which gamma spec analysis 
can cease and results can be reported. It is more a reporting limit and defines the count time for the analysis suite because it is the 
limiting isotope (requires longest count to "see"). 
(3): The contract-required detection limit (CRDL) for cobalt-60 is 0.12 pCi/g and is based on maximum instrument capabilities. 

Public Review Draft 1 of 5 



Addendum 1 to PRS 41 Package 

FIGURES: 

Figure 1: Location of PRS 41/64/417 
Figure 2: PRS 41 and 41 Ditch Sample Locations 

REFERENCES: 

1) PRS 41/64/417 Sampling and Analysis Plan, Final, November 2002 
2) PRS 41/64/417 Data Report, Rev. 0, December 2002 

PREPARED BY: 

Karen M. Arthur, CH2MHill, ER QA 
Gary Miller, CH2MHill, ER Technical Staff 

Public Review Draft 2 of5 
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Addendum 1 to PRS 41 Package 

MIAMISBURG CLOSURE PROJECT 
PRS 41 

RECOMMENDATION: 

Potential Release Site (PRS) 41 is located on the western portion of the site (Figure 1) 
and was binned Further Assessment by the Core Team on 2 October 1996. PRS 41 
was identified based on potential impacts from historic thorium staging and re-drumming 
operations. Based on elevated historic soil sample results for plutonium-238, a portion 
of a small drainage feature within PRS 41 (41 Ditch) was also assessed. Further 
Assessment was performed and confirmed that thorium-232 (at PRS 41) and plutonium-
238 (at 41 Ditch) exceed the cleanup objectives of 2.1 pCi/g and 55 pCi/g respectively. 
The cleanup objective is the 10-5 RBGV plus background. 

Therefore, the Core Team recommends a Removal Action for PRS 41 and 41 Ditch. 

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: 

US EPA: 
David P. Seely, (date) 

OEPA: 
Brian K. Nick€iJ'f()ject Manager 

Public Review Draft 5 of5 
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INTRODUCTION 
to the PRS 41 Group 

(PRSs 41, 42, 57, 58, 63, 64 and 82) 
In an effort to better understand Potential Release Sites (PRSs) 41, 42, 57, 58, 63, 64 and 82, it is desired to 

introduce these PRSs as a group prior to addressing them as individual PRSs. These PRSs lend themselves to group 

study because each FRS represents a potential release located in a single large area, known as FRS 41, that has a 

history of diverse usage. 

AREA HISTORY (chronological order) 
T Building was one of the first buildings constructed on the Mound site. The construction ofT-Building required 

the removal of a great deal of bedrock (shale and limestone) from the "Main Hill". Most of the T-Bui/ding 

excavation was deposited in the lower valley (FRS 42). The excavated material was compacted and graded and 

became a solid fill. Subsequently, roads, rails, paved parking, and Mound's wastewater treatment plant have been 

built on tope of the PRS 42 fill. 

1947 Mound drawings show an wulergrowulfuel storage tank (PRS 64), a maintenance garage and two gasoline 
pumps located next to Building 19. The garage and fuel pumps no longer exist. It is not known ifthe tank has been 

removed. 

In early 1955, fifty-five gallon drums containing a raw "ore" of thorium arrived by rail at the Mound site. Mound 

planned to use the thorium ore to develop a process of thorium extraction. However, the program was short lived 

and was canceled in May 1955 leaving behind some 6,000 fifty-five gallon drums of highly corrosive thorium 

sludge. The thorium drums were stored and repackaged outdoors on top of and beyond the boundaries of both the 

PRS 42 (T-Building fill) and the underground fuel storage tank location (PRS 64). This area, approximately 

150,000 ft2, encompassing the thorium operations is PRS 41. In 1965, PRS 41 thorium contaminated soil was 

reportedly scraped and the area graded. 

In 1974,four sludge drying beds (FRS 57) were installed next to Mound's wastewater treatment plant. The beds 

were located on top of the historic thorium drumming area (PRS 41) and the T-Building excavation deposits (PRS 

42). The beds were used to air dry biological sludges generated in the wastewater treatment plant's operations. 

Later, tltree por!izble drying beds were temporarily used in the treatment plant's sludge drying operations (PRS 

58). The beds had been moved from Mound's asphalt lined pond where they were being used to drain and dry 

dredged spoils materials from the pond (PRS 68). Some of the pond's spoils materials contained low level 

radiological contamination. By 1991, Mound had discontinued the use of all air drying beds in favor of a filter 

press. All of the beds have been removed from the Mound site. 

In 1974, an 850 gallon underground diesel fuel storage tank (FRS 82) was installed, near Building 57, within the 

PRS 41 boundary. The tank supplied diesel fuel to power an emergency generator. The tank was removed in 1995. 

On May 31, 1984, a drain pipe, contaminated with cobalt-60 and cesium-137, was removed from T Building. The 

pipe spread contamination to a two square foot area of pavement outside of Building 19 (FRS 63). The pavement 

was decontaminated the following day. 



CONTAMINATION SUMMARY 
All available evidence of existing contamination in excess of regulatory, ALARA or 10-< Risk Based Guideline 

Values is listed in the table below: 

PRS Contaminant Maximum Guideline Criteria 

Concentration Detected 

41 Flutonium-238 125 pCi/g 25 pCi/g 

(in soil) (Mound ALARA in soil) 

41 Thorium-232 13 pCi/g 5 pCi/g 

(in soil) (Regulatory limit in soil) 

41 Benzo(a)pyrene 4 mglkg 0.41 mglkg 

(in soil) (10_. Risk Based limit in soil) 

41 Dibenz anthracene 1.2 mglkg 0.41 mglkg 

(in soil) (10_. Risk Based limit in soil) 

41 Lead 23.8 mg/1 15 mg/1 

(in water) (Regulatory limit in water) 

41 Cadmium 7.0 mg/1 5mgll 

(in water) (Regulatory limit in water) 

41 Nickel 11,600 mg/1 100 mg/1 

(in water) (Regulatory limit in water) 

41 Trichloroethene 10 mg/1 5mgll 

(in water) (Regulatory limit in water) 

41 Chromium 13,300 mg/1 100 mg/1 

(in water) (Regulatory limit in water) 

63 Flutonium-238 32 pCi/g 25 pCi/g 

(in soil) (Mound ALARA in soil) 
. . -NOTE. No ev1dence IS avazlable of any contammauon m ex~s of gutdehne cntena ror PRSs 42, 57, 58, 64 or 82 . 

mg =milligrams, I= liters, pCi = picocuries, g =grams, ALARA =As Low As Reasonably Achievable, kg= kilograms 

NOTES: 

1) FRSs 31, 35, 43-56 and 60-62 are also located in or around the thorium storage and drumming area (FRS 41). 

However, these FRSs are not addressed in this grouping because they pertain to existing buildings (as opposed to 

soils associated with thorium drums) and will be evaluated as part of the Decontamination and Decommissioning 

building evaluation process. 

2) PRS 356 is a soils location in the historical thorium drum area. However, this FRS was created due solely to 

elevated FETREX Soil Gas readings and has no historical process information. Hence, this PRS will be 

evaluated as a stand alone FRS. 
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ADDED: 
- Definition ofTT 

Dec. 04, 1996 
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PRS41 

PRS HISTORY: 

In the mid-1950s, the Atomic Energy Commission directed Mound Plant to develop a process for 
the extraction of thorium from Brazilian monazite sludge and other thorium-bearing materials. 
The goal was to construct a refinery that would recover thorium from the sludge and other ores 
and provide a thorium salt suitable for preparing high purity thorium meta!.2•

8 The thorium ore 
processing program was very short lived. Mound Plant began to receive sludge materials in early 
1955 and the program was canceled in May 1955. 4 However, before the Commission canceled 
the program, the Mound Plant had received 5,900 55-gallon drums of thorium containing sludge 

8 . 
and ore. 

From 1955 to 1965, the thorium ore and sludges were repackaged almost annually and the drums 
were stored in large groups throughout the plant grounds. As many as 20,000 empty, but 
corroded drums were buried. In 1966, the thorium was moved to a bulk-type storage silo 
(Building 21) and then was removed from the silo in 1974. 

Interviews with current and former employees and a search of historical Mound Plant records 
identified that the thorium ores were stored in Area 3 which is Potential Release Site 41. In 
1988, the Mound Site Survey Projects confirmed the presence of thorium in Area 3. Historical 
aerial photos of the plant show evidence of drum storage in this area. 6 Area 3 is located in the 
area surrounding Buildings 19 and 72 on the western border of Mound Plant. In 1965, thorium­
contaminated soil was reportedly scraped, and the area was graded. 

In a small section of Area 3, near Building 19, plutonium was detected during the site survey 
project. This area may have been contaminated by the 1969 plutonium-238 waste line break 
which contaminated the Miami-Erie Canal and the runoff hollow, west of the fenceline at the 
westem edge of Area 3. 

CONTAMINATION: 

The major isotope in the Brazilian sludge was thorium-232 with the major daughter products 
being radium-228, radium-224, and other daughters. Minor amounts ofthorium-230 may have 
also been present in the naturally occurring ores, and thorium-228 would be present due to the 
decay of radium-228. No analytical data quantifYing these isotopes in the original thorium 
sludges was found. The ores were also found to contain small amounts of a variety of rare earth 
elements. 

Both Scoping Report Volume 3 2 and the Mound Site Survey reports show most of the elevated 
plutonium-238 activity as being present near Building 19 (core locations 0099, 0100, 0101, 0102, 
and 0104 on Plate 1; C099, COIOO, C0101, C0102, and C0104 on Table V.2) and in the 
southwest corner of the area (surface locations 0547,0548,0550,0552 on Plate 1; 80547, 80548, 
80550, and 80552 on Table V.2). The maximum plutonium-238 concentration reported for 
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samples collected from Area 3, 50.60 pCi!g, was detected in the sample collected from core 
location C0104 at a depth of 18 inches. Only five samples contained plutonimn-238 
concentrations greater than 25 pCilg. 

Only four of the 63 samples collected in Area 3 contained levels of total thorimn in excess of2 
pCilg. The maximmn concentration, 5.30 pCilg, was detected in a surface sample collected from 
location 0547 (S0547 on Table V.2). 

The depth of the core samples collected in Area 3 during the Site Survey Project ranged from 18 
inches to a maximmn of 180 inches. Most core locations were sampled to a depth of 
approximately 36 inches. 

The Uranimn Mill Tailings Reduction Act specifies clean-up guidelines for thorimn as 5 pCi!g at 
the surface and 15 pCi/g in sub-surface soils. For plutonimn-238, the Mound Plant attempts to 
attain an ALARA (As Low As Reasonably Achievable) criteria of25 pCilg for soils on the plant 
site. 

As part of the 1974 investigations ofplutonium-238 in the Miami-Erie Canal, Mound collected 
surface and core samples around the plant perimeter and fence line. Some samples were 
collected at the western border of Area 3. Samples were analyzed only for plutoniurn-238. 
Sample results indicate concentrations up to 125 pCilg in the area where Area 3 borders the run­
off hollow and 1 to 2 pCilg elsewhere. 

Mound Plant records14 show that in 1987 two samples were collected in Area 3. One near 
building 55 and the other along the railroad near trailer 15. The sample near building 55 
contained 13 pCi!g ofthorimn-232 and the other contained 107 pCilg ofthorimn-232. 

Elevated levels of plutonium-238 have also been discovered in Area 3 during surveys conducted 
for construction activities. Since 1985, Mound Plant has routinely conducted gamma ray 
screening of soils dug during construction activities. In August 1988, during survey of the 
dismantling of a portion of the sludge drying beds adjacent to the wastewater treatment facility, 
elevated levels of thorium and plutonium were indicated. An internal memorandum7 indicates 
that analysis of 15 samples from bed #3 shows thorium concentrations that range from less than 
1 to 63 pCilg and plutonimn-238 concentrations that range from less than 20 to 1,235 pCilg. 
Notes on the memo indicate that the samples were collected at the surface, but during interviews 
with the personnel that collected the samples, it was indicated that the samples were collected 
below the drying bed at the surface of the underlying soil. As part of the construction, the 
contaminated soil was removed and boxed for off-site disposal. According to Collins 7 

considerable doubt exists that any of the identified contamination actually contained plutoniurn-
238. All of the radioactivity was assumed to be thorium-232, as it is apparent with as much 
thorimn activity as was present in the drying beds, considerable interference occurs on the 
plutoniurn-238 channel of the analytical equipment. The 1,235 pCilg ofplutonium-238 were 
considered to have occurred by this interference. Soil was removed to a level approximating 15 
pCi/g thorimn according to field screening with a FIDLER (Field Instrument for Detection of 
Low Energy Radiation). No additional soil samples were taken before the area was backfillecl 2 
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No processes, other than perhaps runoff from Area 14 (soils resulting from the 1969 pipeline 
break, PRS 176), could account for plutonium-238 under the sludge drying beds. The drying 
beds themselves were constructed in 1974 as part of the wastewater treatment plant. During that 
era, routine surveys did not accompany construction activities and the beds may have been built 
over soils contaminated with thorium.2 

In August I 993, prior to construction of new sewage treatment facilities and a proposed waste 
storage building, Mound conducted sampling at the construction sites. 8 A variety of polycyclic 
aromatic hydrocarbons were detected. Benzo(a)pyrene and dibenz anthracene were detected 
above guideline values. All radionuclides detected were below guideline criteria or background 
values except for thorium-228. Metals were reported at concentrations below respective 
guideline criteria or background values. The results above guideline criteria are tabulated below. 

Chemical Maximum 
concentration 

Guideline Criteria Background Value 

benzo(a)pyrene 
dibenz anthracene 

4.0mglkg 
1.2 mglkg 

0.41 mglkg 
0.41 mglkg 

Not available 
Not available 

In 1994, Mound's Environmental Restoration Program conducted a screening investigation at 
Area 3.3 The soil samples were analyzed at the Mound Soil Screening Facility for Plutonium and 
Thorium. Soil Screening detected plutonium above 25 pCi/g in 21 of the 72 samples, and the 
maximum concentration was 81 pCilg. The maximum concentration ofthorium-232 found was 
3.1 pCi/g which is less than the UMTRA guideline of 5 pCi!g surface/ 15 pCi/g sub-surface. 
FIDLER surveys within Area 3 found several locations where elevated levels of radionuclides 
are suspected. 

PETREX soil gas screening was also performed during the 1994 ER Program investigation 3. 

The data obtained from this study is not quantitative but show that petroleum-based, aromatic, 
halogenated, and semi-volatile organic compounds exist within the area. 

In February 1996 nine samples were collected and analyzed to quantifY the elevated PETREX 
soil gas measurements in Area 3.16 The samples were analyzed for a full suite of chemicals 
including volatile organic compounds, semi volatile organic compounds, pesticides and PCB's, 
explosives, metals and radionuclides. The following table lists chemicals that were detected 
above guideline criteria, background, or where there was no available criteria. 
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Chemical Maximum Guideline Criteria Background Value 
concentration 

benzo( a)pyrene 850mg/kg 410mg/kg Not available 
endosulfan II 4.4mg/kg Not available Not available 
magnesium 86,000 mg/kg Not available 40,000 mg/kg 

sodium 464mg/kg Not available 240 mg/kg 
radium-226 0.88 pCi/g 0.14 pCi/g 2.0 pCi/g 
thorium-228 1.18 pCi/g 0.85 pCi/g 1.5 pCi/g 

plutonium-238 3.11 pCi/g 5.5 pCi/g 0.13 pCi/g 

Reconnaissance sampling conducted in the Soil Gas Survey and Geophysical Investigation 10 

collected soil gas samples at two locations in Area 3. Near building 19, elevated levels of Freon 
11, Freon 113, trichloroethene, toluene were detected. Comparison of toluene and TCE soil gas 
values with calculated acceptable soil gas values show the detections are below levels of 
concem. 15 

Contaminant 
Trichloroethene 

Toluene 

Maximum Soil Gas Value 
66ppb 
16 ppb 

Acceptable Soil Gas Value 
2400 

414600 

During installation of monitoring wells soil samples were collected at several depths and 
analyzed for a suite of chemicals. 11 A number of metals were detected in samples collected 
during installation of well 034 7 located within Area 3. All detections were below background or 
guideline criteria except the following: 

Chemical Maximum Guideline Criteria Background Value 
concentration 

bismuth 11.4 mg/kg Not available Not available 
lithium 36.1 mg/kg Not available 26 mg/kg 

magnesium 57,100 mg/kg Not available 40,000 mg/kg 
potassium 3340 mg/kg Not available 1900mg/kg 

sodium 272 mg/kg Not available 240 mg/kg 

The samples were also analyzed for volatile organic compound and semi-volatile organic 
compounds. No organics were detected above guideline values although diethyl phthalate was 
detected once with a concentration of 47 mg/kg. No comparison values exist for diethyl 
phthalate. No radionuclides were detected above their respective background or guideline 
values. Thorium concentrations were below background values. 

Monitoring wells 137, 312, 315, 347, 386, and 389 are in or downgradient from Area 3 and were 
sampled twice during the Operable Unit 9 Groundwater Sweeps Investigation. 13 Subsequent to 
the Groundwater Sweeps sampling, these wells and peizometer P023 were sampled in June 
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1995.12 The following chemicals were detected above Maximum Contaminant Levels (MCL) 
specified in EPA's drinking water standards. 

Chemical Maximum MCL Monitoring wells 
concentration 

lead 23.8 mg/1 15 mg/1 (TT) 137, P023 
cadmium 7.0mg/l 5 mg/1 137 

nickel 11600 mg/1 100 mg/1 312,386 
trichloroethene 10 mg/1 5 f,tg/1 312, 315, 347, 386, 

389 
chromium 13300 mg/1 100 mg/1 312, 315, 386 

IT - total at tap 
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Hazardous· Coriditio~S and 
DeserlptioO of History and NatUre _of Waste Jirindling > > > >>Incidents • > > > >.>>>>>' >> Environmental Data 

>> 
> -; ' Analytes0 

No. Site Name Location Stritus- . Potentiril Hazardous Substances Ref Re!C<iSeS : .. Media Ref ' > Results Ref 
' 

41 Area 3, Thorium Drum G-5 Grounds Thorium-232 and daughters 1, 4, Thorium dust s 4, 6 14, 16 Table 8.1 6 
Storage and Hedrumming Area H-5 5, 6. (Tabla V.2 in Ref. 6J 

-il 
18 

1 SGS', Table 8.5 12 
Locations 5221 and 

5222 

42 Area A, Construction Soils H-5 Grounds Construction soil from T Bldg. 1 None Suspected No Data 
from T Building 

43 Wastewater Treatment plant Sanitary wastewaters 3, 4, 
Building 57 5 

Grit Chamber (Tank 1 0 1) 

44 Building 57 Grit Conveyor H-5 In service None Suspected s 4 No Data on 
soils 

45 Building 57 Comminuter (Tank Water softener backwashes discharged to 
102) storm sewer 

46 Building 57 Equalization Basin Plutonium-238 and other radionuclides Treated effluent SW 4 Wator 
!Tank 1 03) analyses 

submitted 

47 Building 57 Equalization Basin released to monthly to 
{Tank 104) Great OEPA in 

48 Bui!dino 57 Equalization Basin Miami River via accordance 
(Tank 1 05) with permit 

,fQ Aui!ding 57 Equalization Basin closed pipeline 
{Tank 106) 

1ilding 57 Aeration Basin NPDES 
(Tank 107) permitted 

1ildino 57 Aeration Basin outfall 001 
(Tank 108) 

Building 57 Clarifier 
(Tank 109) 

Buildino 57 Clarifier 
{Tank 110) 

kl 



1 w Soil Gas Survey- Freon 11, Freon 113, Trans-1 ,2-Dichloroethylene, Cis-1 ,2-0ichloroethylene, 1 ,1,1-Trichloroethane, Perchloroethylene, Trichloroethylene, Toluene 
2- Gamma Spectroscopy- Thorium-228, -230, Cobatt-60, Cesium-137, Radium-224, -226,-228, Americium-241, Actinium-227, Bismuth-207, Bismuth-210m, Potassium-40 
3- Target Analyte List 
4- Target Compound List (VOC) 
5- Target Compound List (SVOC) 
6- Target Compound List (Pesticides/Polychlorinated Biphenyl) 
7 w Dloxins/Furans 
8- Extractable Petroleum Hydrocarbons (EPH)rrotal Petroleum Hydrocarbons (TPH) 
9- Lithium 
10 - Nitrate/Nitrite 
11 - Chloride 
12 - Explosives 
13 - Plutonium-238 
14 - Plutonium-238, Thorium-232 
15- Cobalt-50, Cesfum-137, Radium-226, Americium-241 
16- Tritium 
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4. DOE 1993a "Site Scoping Report: Volume 7- Waste Management (Final)." 
5. EPA 1988a "Preliminary ReviewNlsual Site Inspection for RCRA Facility Assessment of Mound Plant." 
6. DOE 1993d "Operable Unit 9, Stte Scoping Report Volume 3- Radiological Site Survey (FinaQ." 
7. DOE 1993c "Operable Unit 3, Miscellaneous Sites Limited Field Investigation Report." 
8. DOE 1992d "Reconnaissance Sampling Report Decontamination & Decommissioning Areas, OU6, (Final)." 
9. Fentiman 1990 ~characterization of Mound's Hazardous, Radioactive 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- Soil Gas Survey & Geophysical Investigations, Mound Plant Main Hill and SM/PP Hill (Final)." 
13. DOE 1993d "Operable Unit 9, Site Scoping Report: Volume 3- Radiological Site Survey (Final)." 
14. DOE 1991b "Main Hili Seeps, Operable Unit 2, On-Scene Coordinator Report for CERCLA Section 104 Remedial Action, West Powerhouse PCB Site." 
15. Halford 1990 "Resutts of South Pond Sampling." 
16. DOE 1993e "Operable Un~ 4, Special Canal Sampling Report, Miami Erie Canal." 
17. DOE 1990"Preliminary Results of Reconnaissance Magnetic Survey of Mound Plant Areas 2, 6, 7, and C." 
18. DOE 1992a "Remedial Investigation/Feasibility Study, Operable Untt 9, Site-Wide Work Pian (Final)." 
19. Rogers 1975"Mound 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 Buried Valley Aquifer Adjacent to Mound Laboratory." 
22. DOE 1992i "Closure Report, Building 34- Aviation Fuel Storage Tank." 
23. DOE 1992j "Closure Report, Building 51 -Waste Storage Tank." 
24. DOE 1994 ~operable Unit 1, Remedial Investigation Report." 
25. EG&G 1994 "Active Underground Storage Tank Pian." 
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TABLE 11.12. SUMMARY OF POSITIVE DETECTIONS-MAIN PARKING lOT AND SOUTIIWEST OF MAIN 111LL 
(ppb) 

SAMPLEID SAMPLE FREON 11 FREON 113 TRAN-12DCE 
DATE 

MND-ol-2216 0005 28 SEP92 --- -- --
MN0-01-2219-ooDS 26 SEP92 --- --- ---
MND-01-5221-0005 27 SEP92 21 131 ---
MND-01-5222-0005 27 SEP92 --- --- ---
MND-·01-5222-1005 27 SEP92 --- --- ---
MN0-01-5225-0005 27 SEP92 --- --- ---
MN0-01-5228-0005 27 SEP92 --- --- ---

NoU.o: 
Only en mph~ localfono hrMng poelUJo d6tocdono are thown. 
tt: Ao:eoclatod trip, nmbfont. oqulpmont or flt:ltd blank contnlnod opocVled compound. 
0: tndlcaOOo blank umpto. 

CIS-12DCE 111TCA PCE TCE 

--- --- -- ---
--- --- --- ------ --- --- tl6 
--- --- --- ------ --- --- ---
--- --- --- ------ --- --- ---
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Area 2 do not provide any informe:ion ccncerr.ing the historic disposal trenches. The elevated thorium 

concentration detected in a sample coilec:3d 'rom core location 01 91 at a depth of 1 08 inches may 

be indicative of some subsurface elevated thorium activity. It is not clear that CO 1 90 was not deep 

enough to sample the buried thorium drums directly. Corehole 0190 was positioned in the right place 

to sample the area of drum burial, but it was only 36 inches deep. 

5.4. AREA 3 

Area 3, located in the area surrounding Buildings 19 and 72 on the western border of Mound Plant, 

was used for storage and redrumming of thorium in the late 1950s and early 1960s {MRC, 1973). As 

with Area 1, Area 3 has a varied and complex history. A photo interpretive history of the historic 

landfill and Area 2 is provided in the Site Seeping Report: Volume 6- Photo History {DOE 1992b). In 

1965, thorium-contaminated soil was reportedly scraped, and the area was graded {MRC, 1985; 

Stought et al., 1988). The excavated area was then backfilled with clean soil. No documentation of 

this activity was found during the research for the seeping reports. A small section of Area 3, near 

Building 19, may have been contaminated by either the 1969 plutonium-238 waste line break that 

created Area 14, or by the cleanup operations that followed the break. This event also resulted in the 

contamination of an offsite area, known as the runoff hollow, west of the fenceline at the western 

edge of Area 3 !Rogers 1975). Because the runoff hollow is outside the boundary of Mound Plant and 

was sampled as part of the Miami-Erie Canal investigation (Rogers 1975), it was not addressed by the 

Site Survey Project. The Miami-Erie Canal is not addressed in this report. 

The extent of Area 3 shown on Plate 1 was determined by an evaluation of the site survey data 

conducted in preparation for this report, and appears to be in agreement with the Area 3 shown in the 

original Site Survey Project Report. Similarly, both this report and the original report show most of the 

elevated plutonium-238 activity as being present near Building 19 (core locations 0099, 0100, 0101, 

0102, and 0104 on Plate 1; C099, C01 00, C0101, C01 02, and C01 04 on Table V.2) and in the 

southwest corner of the area !surface locations 054 7, 0548, 0550, 0552 on Plate 1; S0 54 7, S0548, 

$0550, and S0552 on Table V.2). The maximum plutonium-238 concentration reported for samples 

collected from Area 3, 50.60 pCi/g, was detected in the sample collected from core location C01 04 

at a depth of 18 inches. Only five samples contained plutonium-238 concentrations greater than 25 

pCi/g. These plutonium-238 concentrations were used to develop the isoconcentration lines shown 

on Plate 4. 

Only four of the samples collected in Area 3 contained levels of total thorium in excess of 2 pCi/g. 

The maximum concentration, 5.30 pCi/g, was detected in a surface sample collected from location 

0547 !S0547 on Table V.2). Review of the data for this report indicates that the summarv orovided 
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Table V.2. Mound Site Survey Project- Area 3 

Plate 1 Coordinates 
Location a South 

C0099 1SS5 

C01CO 1975 

C0101 1SS5 

C0102 1995 

C0103 2060 

C0104 2085 

C0105' 2100 

C0106 2105 

C0107 2170 

C0108 2200 

C01C9 2225 

C0110 2230 

C0111 2250 

C0112 2250 

C0113' 2275 

C0114 2275 

ER Program, Mound Plant 
Revision 1 
MOUN091M9SS012.Wf>S 12/23192 

West 

4265 

4275 

4265 

4285 

4300 

4365 

4140 

4315 

4375 

4250 

4325 

4390 

4185 

4300 

4140 

4200 

MRC!D Dapth 

~ Mo-Yr Qnch) 

10419 ~ 18 

10420 ~ 36 

10421 ~ 18 

10422 ~ 36 

10423 ~ 54 

10424 ·~ 72 

10425 ~ 18 

10425 ~ 36 

10427 ~ 54 

10428 ~ 72 

10429 ~ 18 

10430 ~ 36 

10431 ~ 54 

10432 ~ 72 

1624 04-83 18 

1625 04-83 36 

1822 04-83 18 

1623 04-83 36 

7804 1(}84 90 

7805 1(}84 150 

1625 1(}84 18 

1625 1(}84 36 

1620 04-83 18 

1621 04-83 36 

1632 04-83 18 

1633 04-83 36 

1656 04-83 18 

1656 04-83 36 

1650 04-83 54 

1628. 04-83 18 

1629 04-83 36 

1836 04-83 18 

1637 04-83 36 

1640 04-83 18 

1541 04-83 25 

nsg 09-84 00 

7750 09-34 150 

1638 04-83 18 

1639 04-83 36 

OU 9, Site Scoping Report, Vol. 3-R&d Site Survey 
December 1992 

Plutonium~238 Thorium~ 

.{gQJLsJ. .{gQJLsJ. 

31.4 b 

14.7 b 

32.4 b 

17.7 b 

12.4 b 

10.1 b 

22.0 b 

0.90 b 

0.34 b 

0.71 b 

10.4 b 

6.44 b 

2.16 b 

0.93 b 

0.26 3.95 

0.50 b 

50.50 b 

5.28 b 

0.47 b 

O.ol b 

0.41 b 

0.13 b 

0.69 b 

0.07 2.56 

0.25 b 

0.14 b 

2.30 b 

0.68 b 

0.47 b 

0.48 b 

0.14 b 

0.82 b 

0.21 b 

0.02 b 

0.03 b 

2.83 b 

0.03 b 

0.16 b 

0.01 b 
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Table V.2. (page 2 of 2) 

Plata 1 Coordinates MRCID Depth Plutonium-238 Thorium 0 

Location a .§Q!l!h West ___&__ 'Mc-Yr Qnch) 1ll.QLig). 1ll.QLig). 

C0115 2275 4395 1644 04-83 18 1.46 3.56 
1645 04-83 35 0.31 b 

C0116 2305 4315 1642 04-83 18 0.05 b 

1643 04-83 35 0.24 b 

$0490 2175 4135 2918 1~ 0 0.71 b 

$0494 2275 4135 6974 0&-74" 0 1.43 b 

$0496 2300 4135 5873 0&-64 0 0.02 b 

$0499 2350 4135 2919 1~ 0 0.04 b 

S053S 1950 4290 7167 ()9.84 0 2.20 b 

50537 1950 4315 2583 1~ 0 0.17 b 

S053S 1975 4165 7165 ()9.84 0 5.94 b 

50539 2000 4340 7158 ()9.84 0 10.20 b 

S0540 2050 4165 2685 1~ 0 35.94 b 

S0541 2075 4265 2665 1~ 0 0.64 b 

S0542 2075 4390 2684 1~ 0 0.83 b 

S0543 = 4265 6881 0&-64 0 18.50 b 

S0545 2350 4415 6576 0&-64 0 4.16 b 

S0547 2365 4375 10465 0&-55 0 11.0 5.30 

50548 2370 4380 10465 0&-55 0 s.n b 

S0549 2375 4165 5850 0&-64 0 0.23 b 

S0650 2375 4290 5879 0&-64 0 12.10 b 

50551 2375 4390 6878 0&-64 0 27.10 b 

50552 2350 4370 10465 0&-55 0 41.70 b 

S0553 2365 4375 10437 0&-55 0 8.42 b 

aMap locations are given using a •C" to designate core locations and an ss• to designate surfacs locations. 
bA ~b" indicates that the totaJ thorium conosntration was less than the bacl<ground level of 2.0 pCijg, using ADLER screening. 
Therefore, radiochemical analysis was not pertormed. 

cBoring logs indicate that thesa locations were not sampled to bedrock (Appendix 8) 
dDate of Q8..74 given in the data is .suspect. The correct date is probably 08-84 or07~. 
FIDLER- field instrument ior the- detection of low-energy radiation 
MAC JD- Nkmsanto Researc.'"t Corporation ldentffication 
pCijg • picocuries per gram 
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in the project report (Stought et al. 1988) is accurate. However, a more recent survey of the sanitary 

sewage drying beds in Area 3 indicate higher levels than reported by the Site Survey Project. Of 1 5 

samples collected in the beds in 1988, the highest had a thorium-232 concentration of 63 pCi/g and 

a plutonium-238 concentration of 1235 pCi/g {Collins 1988). Additional discussion is provided in 

subsection 4.1 .11 . 

The depth of the core samples collected in Area 3 during the Site Survey Project ranged from 1 8 inches 

to a maximum of 1 80 inches. Most core locations were only sampled to a depth of approximately 36 

inches. The depth to bedrock in this area appears to range from 300 to 900 inches or about 25 to 75 

ft (DOE 1992b). Boring Jogs are available for two Area 3 core locations, 0105 and 0113, and indicate 

that these locations were not sampled to bedrock (Appendix B). 

5.5. AREA 7 

Area 7 is a large area located in the upper valley at Mound Plant, behind or below Buildings 29, 51, 

66, and 98 (Plate 1 ). This area was once a steep ravine that formed the upper reach of the plant 

drainage ditch. This area has a long history of debris disposal and infilling, including the disposal of 

approximately 1 0,000 empty thorium drums in the late 1 950s to early 1960s, a polonium­

contaminated washing machine (date unknown); a thorium-contaminated flat bed truck, and other 

equipment used in repackaging the thorium sludges. In the mid 1960s, materials contaminated with 

polonium-2 10 were also buried on the side of the ravine. An exhaust system from the remodeling of 

T Building and a large stainless steel washing machine were among the items. Smaller items 

contaminated with polonium-210, may also have been buried. The Site Seeping Report: Volume 6-

Photo History (DOE 1992b) documents several episodes of filling and construction. Plate 4 -

Estimation of Fill Materials in Site Seeping Report: Volume 5 - Topographic Maps (DOE 1992a) 

indicates that over 30 feet of fill materials may exist in Area 7. 

The current extent of Area 7 shown on Plate 1 is based on an interpretation of the site survey data 

made in the preparation of this report, and is similar to the area depicted in the original Site Survey 

Project Report (Stought et al. 1988). The area shown is actually larger than the estimate of the area 

used in the historic disposals. On the north end of Area 7 is an old buried septic tank that was first 

used during plant construction, and was the site of disposal of actinium- and radium-bearing soils 

excavated from the SW Building in 1955 (DOE 1992g), which is described in section 7 of this report. 

The samples from the locations in Area 7 were analyzed mainly for plutonium-238 and thorium. The 

maximum plutonium-238 concentration detected was 7.40 pCi/g in the surface sample from location 

0286 (S0286 on Table 111.5). The maximum total thorium concentration detected, 20.52 pCilg, was 

found in the surface sample collected from location S0298. Other radiornJclirl~· -'~tected in Area 7 
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The maximum sample depth during the 1 97 4 study at the plant drainage ditch was 5 to 6 ft. Although 

the depth of the ditch sediments is not known, the depth to bedrock ranges from 30 to 40 ft near 

Building 51, at the beginning of the ditch, to approximately 70 ft at the western end, where the ditch 

exits the plant boundary. This depth to bedrock includes the ditch sediments, the older stream 

sediments, glacial outwash, and glacial till (DOE 1992f). 

Radioactively contaminated sediments are also present in the asphalt-lined pond in the northeastern 

portion of the plant and in the storm water retention (overflow) pqnd and retention basins near Area 

2 in the southwestern portion of Mound Plant (Plate 1 ). Both of these are used to settle the sediments 

in storm water runoff. No characterization was done during the Site Survey Project because of their 

operational status. The ponds and other basins are described in detail in the Site Scoping Report: 

Volume 7- Waste Management (DOE 1992g) and the Operable Unit 9 Site-Wide RI/FS Work Plan (DOE 

1992c). 

10.5. FENCE liNE SAMPLING CONDUCTED IN 1974 

As part of the 1974 investigations of plutonium-238 in the Miami-Erie Canal, surface and core samples 

were collected around the Mound Plant perimeter. and fence line. Samples were analyzed only for 

plutonium-238. Sample results indicate concentrations up to 125 pCi/g in the area of the canal and 

1 to 2 pCi/g elsewhere. The data sheets are included in Appendix E. 

10.6. DEPLETED URANIUM CLEANUP AT FIRE FIGHTER TRAINING PITS 

A cleanup of uranium contamination in the fire fighter training pit area occurred in the early spring of 

1989. The pits are located south of Building 34 (Figure 10.2). The uranium contamination was 

detected during routine surveys being conducted as part of the repair of a water line adjacent to 

Building 34 in January 1988. The uranium was found to occur as metallic scraps about 1-inch square 

and 1 /4-inch thick. Analysis of a metallic sample indicated concentrations of uranium-238 and 

uranium-235 at 500,000 and 3,000 pCi/g, respectively (Jarvis 1988), thus indicating a much greater 

uranium-238 content than occurs naturally. The metallic scraps were thus determined to consist of 

depleted uranium, a metal used for its very high density. The origin of the metallic scraps in the pit 

area is unknown. The actual concentration of depleted uranium in soil was measured to be about 

6,340 pCi/g (Jarvis 1989). 

On March 16, 1989, the cleanup of the depleted uranium was accomplished by excavation and 

placement of soil into low-specific activity (LSA) boxes for shipment offsite. The cleanup goal was 5 
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2. FIELD ACTIVITIES AND DATA SUMMARY 

The Area 3 Phase 1 field activities were conducted to screen this area of concern (AOC) for potential 

areas of contamination. Reconnaissance activities in Area 3 consisted of: 

• a field instrument for the detection of low-energy radiation (FIDLER) survey and surface 

soil sample analyses at the Mound Plant Soil Screening Facility to detect possible surface 

radiological contamination; and 

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

contamination. 

As specified in the FSP (DOE 1993d), the radiological screening was conducted to detect the presence 

of plutonium-238 (Pu-238) and thorium-232 (Th-232) in Area 3. These two radionuclides are the most 

prevalent radiological contaminants at Mound Plant. The soil gas survey was conducted to detect total 

aromatic hydrocarbons, total semi-volatile compounds, total C5 to C11 petroleum hydrocarbons, and total 

halogenated compounds. 

The data collection points for the FIDLER survey, the soil screening activities, and the soil gas survey 

were established over a 25 foot grid system within the estimated Area 3 boundary (see Figure 2.1 or Plate 

1, Appendix A). The survey map of Area 3 (Appendix B) shows those points on the grid system located 

by a registered land surveyor. Before sampling, all transverses of the grid system were cleared of small 

trees and underbrush and the remaining sample locations were marked with wooden stakes or paint. 

Portions of the "estimated" Area 3 location were not included in this Phase 1 program. These included 

the immediate areas surrounding and under Buildings 72 and 19 due to both being RCRA facilities. Also, 

the asphalt parking lot (in the northwest region of Area 3) was not surveyed due to the extent of the 

paving material. Should Phase II activities be required, cores in this area will be assessed for those sample 

requirements. 

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

1 investigation, and compare these results with the historical data. 
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2.1. RADIOLOGICAL (FIDLER) SURVEY 

A FIDLER survey was performed at Area 3 on July 20, 26, 27, and 28, and on August 1 and 2, 1994, per 

the Mound Standard Operating Procedure (SOP) 6.7, Near Surface and Soil Screening for Low-Energy 

Gamma Radiation Using the FIDLER. 

2.1.1. Field Work Perfonned and Procedures 

Prior to beginning the survey, a Bicron FIDLER was calibrated and a background station was established 

each day as listed in Table II.l. I 

Table II.l. FIDLER and Background Station Information for Area 3 

Date FIDLER# Instrument # Probe# Background Station 

7/20/94 #1 #3712 #3713 Stake A22 

7/26/94 #1 #3712 #3713 Stake NO! 

7/27/94 #1 #3712 #3713 Stake A12 

7128/94 #3 #3228 #3432 Stake Il2 

8/01/94 #3 #3228 #3432 Stake C16 

8/02/94 #3 #3228 #3432 Area A15 

Background and standard source checks for Pu-238 and Th-232 were performed daily and readings were 

recorded on the card attached to the FIDLER and in the FIDLER logbook (Appendix A.2). Channel 1 

readings were recorded in counts per minute ( cpm). Channel 2 and the Out Channel readings were 

recorded in counts per minute x 1000 (kcpm). The standard deviations and the contamination criteria (CC) 

were calculated for the Out Channel, Channel 1, and Channel 2. 

Due to its ability to detect a wide range of isotopes, the Out Channel was selected for screening surface 

radiological contamination within Area 3. The Out Channel responds to low-energy gamma rays and x­

rays, while Channel 1 primarily responds to Pu-238 and Channel 2 primarily responds to Th-232. 

In cleared areas, each 25 foot by 25 foot grid block was subdivided into 25 five foot by five foot sections 

(see Appendix C, Generic Sampling Identification Scheme figure). These sections were surveyed in a 
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serpentine fashion at a rate of 20 feet per minute. An Out Channel reading was taken in each section and 

recorded in the FIDLER logbook. If the readings exceeded the CC for the Out Channel, the section was 

divided into quadrants (northwest, northeast, southwest, and southeast). The FIDLER crew then located 

the point of highest activity in the area of elevated activity by identifying where the highest readings were 

detected in one of these quadrants. After one minute stabilization periods, Channell, Channel 2, and Out 

Channel readings were taken at the point of highest activity and recorded in the FIDLER logbook. The 

FIDLER was then slowly moved radially around the point of highest activity until the Out Channel 

reading dropped below the CC, thereby defming the area of elevated activity. The size of the area was 

recorded by distance and direction from the highest activity in the FIDLER logbook (Appendix A.2). 

Where grid blocks could not be surveyed in a serpentine fashion due to thick vegetation, Out Channel 

readings were taken at each stake after a one minute stabilization period. The FIDLER operator then 

walked between stakes perpendicular to Row A, (i.e. A13 to A23, B12 to B23, etc. as depicted in Figure 

2.2) at a rate of 20 feet per minute with the FIDLER in the Out Channel mode. In these particular grid 

blacks of Area 3, no Out Channel readings exceeded the CC between stakes. 

2.1.2. Quality Assurance Summary Report 

The field and data analysis variances are summarized in the following subsections. 

2.1.2.1. Field Variance Report 

The FIDLER survey was completed with no variances from the OU5 Quality Assurance Project Plan 

(QAPjP) (DOE 1993d). Two minor variances from the SOP 6.7 involved source checks and scanning 

techniques. 

The first minor variance was the use of Pu-238 and Th-232 sources for the daily source check as opposed 

to the americium-241 source specified in SOP 6.7. Plutonium and thorium sources were provided by the 

Mound plant for the required daily check. The second variance from SOP 6.7, the inability to screen the 

entire area in a serpentine fashion, occurred due to portions of Area 3 being thickly wooded and very 

steep. In grid blocks where it was not possible to screen in a serpentine fashion, screening was conducted 

at and between grid points as described in Section 2.1.1. For Area 3, 64 percent was screened in a 

ER Program, Mound Plant 
Revision 1 

OUS Phase 1 Area 3 Field Report 
June 1995 

Page 31 



serpentine fashion, 11 percent was partially screened in a serpentine fashion, and 25 percent was screened 

at grid points only. 

2.1.2.2. Data Analysis Variance Report 

FIDLER survey data were not formally validated. However, all logbook entries were checked for 

accuracy, completeness, and format. An error was found in the calculations used to determine the 

FIDLER contamination criteria (CC). These values were recalculated and compared to the FIDLER survey 

data. After reviewing the data, several additional locations in Area 3 were identified as having elevated 

radiological activity when compared to the recalculated Out Channel CC. Because the corrections were 

made following the completion of the survey, no Channel 1 or Channel 2 readings were taken at these 

locations identified as having elevated Out Channel readings. 

2.1.3. Health and Safety Summarv Report 

The FIDLER survey was conducted according to the OU5 South Property RifFS Health and Safety Plan 

(DOE 1993e), and the Environmental Restoration Program Site-Specific Health and Safety Plan for OU5 

Operational Area - Area 3 and Sewage Disposal Building Area. Health and safety issues were discussed 

and resolved during dally tailgate safety briefings conducted by the Site Health and Safety Officer and 

documented in the Site Manager Logbook (Appendix A.l ). 

On July 27, 1994 a minor accident occurred when a member of the FIDLER field team slipped on a steep 

gravel incline and fell into a thistle bush. Thistles were imbedded in her hand, arm, leg, and back. First 

aid was administered at the site. Serpentining was discontinued in this steep portion of Area 3 to prevent 

a recurrence of this type of accident. 

No safety violations occurred during the FIDLER survey at Area 3. On August 23, a health and safety 

surveillance was conducted; no deviations were found. 

2.1.4. Presentation of Radiological Data 

Appendix C contains all radiological data collected during the Phase 1 investigation. It includes data from 

the FIDLER survey and analytical results of soil samples from the Mound Soil Screening Facility. 
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The FIDLER survey of Area 3 located several areas of elevated surface activity shown in Figure 2.2 and 

summarized in Table II.2. A majority of these locations were found near Building 55 and Building 72. 

The activity was found near of on the surface of a gravel road constructed on fill dirt and a grassy area 

to the west of Building 72. Two other locations of elevated activity (3Bl5-15 and 3Bl5-25) were found 

on the edge of a drainage ditch that runs between Building 42 and Building 57, through the woods, and 

empties into the plant drainage ditch running through Area SDB. 

Surface soil samples, collected as part of the soil gas survey (see Section 2.2.1.1), were analyzed for Pu-

238 and Th-232 at the Mound Plant Soil Screening Facility. Concentrations of Th-232 at or exceeding 

the Mound Plant Soil Screening Facility detection limit of 2.0 pCilg were detected at four of the 102 

sample locations (GlO, !13, JlO, and N15) (see Table II.3). Concentrations ofPu-238 at or exceeding the 

Mound Plant Soil Screening Facility detection limit of 25 pCi/g were detected at 22 of the 102 sample 

locations. Figure 2.3 shows (1) the locations where concentrations of Pu-238 equal or exceed 25 pCi!g; 

(2) the concentration contours where Pu-238 exists at concentrations from 25-50 pCilg; and 3) the 

concentration contours where Pu-238 exists at concentrations greater than 50 pCilg. This information is 

summarized in Table II.3. The concentration of Pu-238 at the soil surface does not appear to exceed 100 

pCilg within the estimated boundary of Area 3. Additionally, surface soil sample results indicate that Pu-

238 might be present outside the estimated Area 3 boundary on the northwest "arm" and the southeast 

"arm" of the area at concentrations above 25 pCilg. 

2.1.5. Comparison with Historical Radiological Data 

Surface and subsurface soil samples were collected within the boundary of Area 3 from 1983 to 1985 

during the Site Survey Project (Stough! eta!. 1988). Eighteen core locations (drilled to a maximum depth 

of 15 feet) and 20 surface soil sample locations were analyzed for Pu-238 and isotopic thorium. A 

summary of the results of the soil sampling conducted under the Site Survey Project is presented in Table 

II.4 of this report (DOE 1992b). The corresponding core and surface soil sampling locations are shown 

in Figure 2.4. 

During the Site Survey Project, Pu-238 was detected in six samples at concentrations greater than 25 

pCilg. Elevated Pu-238 activity was found near Building 19 (C0099, COIOO, and S0540), near Building 

72 (C0103 and C0104), and in surface samples S0547, S0557, and S0540. The maximum concentration 
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Table H.2. Summary of Elevated Surface Radiological Activity in Area 3 
(FIDLER Survey) 

Page 1 of2 

Grid Location Out Channel Out Channel 
Reading cc 
(kcpm) (kcpm) 

3N01-24 8.0 7.5 

3N02-07 8.0 

3N05-06 8.0 

3N06-05 to 3N06-07, 3N06-14 to 3N06-17, 8.0- 8.5 
3N06-21, 3N06-22, 3N06-24, 3N06-25 

3N07-05, 3N07-06 8.0 

3N08, 3N08-04, 3N08-05, 3N08-08 to 3N08-l 0, 8.0- 9.5 
3N08-14 to 3N08-17, 3N08-20, 3N08-24, 3N08-25 

3L09-19 12.5 11.5 

3M09-0l to 3M09-03, 3M09-08 to 3M09-12, 8.0- 9.5 7.5 
3M09-19 to 3M09-21 

3N09-02, 3N09-11, 3N09-14 to 3N09-16, 3N09-23, 8.0- 8.5 
3N09-24 

3F1 0-02, 3Fl 0-03, 3Fl 0-05 12.0- 19.0 11.5 

3G10-0l to 3G10-03, 3Gl0-08 to 3G10-10, 8.0- 9.5 7.5 
3G10-15, 3G10-18 to 3G10-25 

3110-23 22.0 11.5 

3L10-01 to 3L10-03, 3L10-05, 3L10-08, 3L10-09, 12.0- 27.0 11.5 
3Ll0-11, 3Ll0-12 

3M10-02, 3M10-09, 3Ml0-10, 3M10-14 to 8.0- 13.5 7.5 
3M10-18, 3M10-23 TO 3M10-25 

3Nl0-08, 3N10-09, 3N10-11 to 3Nl0-25 8.0- 13.0 7.5 

3Kl1-04 19.0 11.5 

3Mll-03 to 3Mll-07, 3Mll-12 to 3M11-18, 8.0- 8.5 7.5 
3Ml1-21 to 3M11-25 

3N11-0l to 3Nll-25 8.0- 10.0 7.5 

3El2-03 13.0 11.5 

3Fl2-04, 3F12-05, 3Fl2-08, 3F12-11, 3Fl2-12 12.0- 12.5 11.5 
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Table II.2. Summary of Elevated Surface Radiological Activity in Area 3 
(FIDLER Survey) 

Page 2 of2 

Grid Location Out Channel Out Channel 

3G12-06 to 3G12-12, 3G12-20 

. 3H12-0l, 3H12-03, 3H12-07 to 3H12-10, 3H12-12 
to 3H12-14 

3113 

3K13-22 

3Ll3-20 

3A15-01 to 3A15-03 

3B15-13, 3Bl5-15, 3B15-25 

3A16-24 

3B16-05 

3A17-07 

3A18-24, 3A18-25 

CC contamination criteria 
kcpm counts per minute x 1000 
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Reading cc 
(kcpm) (kcpm) 

12.5 - 13.0 11.5 

12.0- 14.0 11.5 

15.0 12.1 

13.0 12.1 

13.0 12.1 

9.5- 10.0 9.3 

11.0- 29.0 9.9 

9.5 9.3 

21.0 9.9 

9.5 9.3 

10.0 9.3 
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Table II.3. Summary of Elevated Surface Soil RadiologiCal Activity 
(Soil Screening) 

Mound Soil Screening Facility Data 

Grid Location' Plutonium-238 Tborium-232 
(pCi/g) (pCilg) 

A20 31 ND 

A21 37 ND 

A22 84 ND 

Bl5 39 ND 

B16 25 ND 

Bl7 29 ND 

Bl8 25 ND 

B22 35 ND 

B23 25 ND 

El2 25 ND 

G!O ND 3.6 

Il3 38 2.3 

J!O ND 2.1 

Ml2 25 ND 

N6 48 ND 

N7 31 ND 

N!O 32 ND 

Nll 26 ND 

N!S ND 2.2 

02 25 ND 

05 27 ND 

06 53 ND 

07 40 ND 

08 32 ND 

09 52 ND 

012 27 ND 

a - See Figure 2.3 for grid location 
ND - Radiological activity not.detected above deteCtion lirirlt 

ER Program, Mound Plant 
Revision 1 

OUS Phase I Area 3 Field Report 
June !995 

Page 37 



1 

'0 

I' .... -, 

I I 
I 

'"" 'S--' 
<Mcu.!l 
'Piantl 
1 ..... --

\ 

r--- --
1 

I o 

D StrucTures 

-- Area Boundary (Estimated} 

- Ephemeral Stream 

==== Paved/Unpaved 
Roadway 
Plant 
Boundary 

----
= 
A23 
to 

015 

/ 

/ 

/ 

/ 

-· -· 

True 
North 

0 so 

< pCI/g 

100 

Locations of Pu-238 Concentrations 
=> 25 pCi/g 
·contour for Pu-238 Concentrations 
Salween 25 - 50 pCi/g 
Contour for Pu-238 Concentrations 
> 50 pCifg 

Grid System (Spacing is 10 fl.) 

Figure 2.3. Locations of Elevated Surface Soil Radiological Activity (Pu-238) 

ER Program, Mound Plant 
Revision 1 

OU5 Phase l Area 3 Field Report 
June !995 

Page 38 



Location' 

C0099 

C0100 

C0103 

C0104 

C0!07 

C0115 

S0540 

S0547 

S0551 

S0552 

Table ll.4. Summary of Historical Radiological Data Collected in Area 3 
(Mound Site Survey Project, 1983·1985) 

Coordinates 
MRCID Mo. Yr. Depth Plutonium-238 

South West No. (inch) (pCilg) 

1965 4265 10419 08-85 18 31.4 

1975 4275 10421 08-85 18 32.4 

2060 4300 1624 04-83 18 0.26 

1625 04-83 36 0.50 

2085 4365 1622 04-83 18 50.60 

1623 04-83 36 5.28 

2170 4375 1620 04-83 18 0.69 

1621 04-83 36 O.D7 

2275 4395 1644 04-83 18 1.46 

1646 04-83 36 0.31 

2050 4165 2685 10-83 0 36.94 

2365 4375 10485 08-85 0 11.0 

2375 4390 6878 08-84 0 27.10 

2380 4370 10486 08-85 0 41.70 

Thorium' 
(pCilg) 

b 

b 

3.95 

b 

b 

b 

b 

2.56 

3.56 

b 

b 

5.30 

b 

b 

'Map locations are given using a "C" to designate core locations and an "S" to designate surface locations. 
'A "b" indicates that the total thorium concentration was less than the Mound Plant Soil Screening Facility 

level of 2.0 pCilg. Therefore, radiochemical analysis was not performed. 
MRC ID - Monsanto Research Corporation identification. 
pCilg - picocuries per gram. 
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of 50.6 pCilg was measured in the sample taken at a depth of 18 inches at core location 0104. Thorium 

was detected in four samples at concentrations greater than 2.0 pCilg, with a maximum concentration of 

5.30 pCi/g at surface location 0547 in the southern portion of Area 3. 

The results from the soil sample screening of Area 3 during the 1994 Phase I investigation clearly indicate 

the presence ofPu-238 in the surface soil around buildings 19 and 72. Pu-238 was also found in this area 

during the Mound Site Survey Project. In both investigations, four isolated locations of elevated thorium 

activity were detected. However, the locations of elevated activity for thorium are not consistent between 

the two investigations (see Figures 2.3 and 2.4). 

2.2. SOIL GAS SURVEY 

2.2.1. Field Work Performed and Procedures 

A soil gas survey was performed in Area 3 from July 18 to September 1, 1994, per the OU5 QAPjP, SOP 

for Petrex Environmental Surveys [Attachment 1] (DOE 1993d). The survey was completed over the grid 

system established for Area 3 (see Figure 2.1 or Plate 1, Appendix A). 

2.2.1.1. Soil Gas Sampler Installation 

Two sets of time calibration samplers (timers) and 114 data samplers were installed on six days between 

July 18 and August 18, 1994. Locations of the timers and data samplers are shown in Appendix D, Plate 

1. The samplers and timers were installed at depths between 7-18 inches using an electric hammer drill 

and a 18 x 1.5 inch steel/tungsten carbide-tipped drill bit. 

After each use, the drill bit was washed in a phosphate free detergent solution with a synthetic scrub 

brush, rinsed with deionized water, and allowed to air dry. 

A FIDLER was used to monitor placement of all samplers and timers. Soil samples were collected from 

each of the locations for analysis of radiological contamination at the Mound Plant Soil Screening Facility. 

Results of the soil screening analyses are summarized in Section 2.1.4 and presented in their entirety in 

Appendix C. 
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2.2.1.2. Soil Gas Sampler Retrieval 

On July 25, 1994, one timer from each of the two timer sets was retrieved, wiped (checked for 

radiological contamination), and sent to Northeast Research Institute LLC (NERI) for analysis. The 

analysis of timers at grid coordinates B12 and N12 indicated low to moderate relative response to C4 to 

C9 petroleum hydrocarbons and very low relative response to the chlorinated organic compound 

tetrachloroethene. Based on these low relative responses and slow loading rates, NERI requested that the 

second set of timers be retrieved on July 28, 1994. After analyses of the second set of timers, NERI 

recommended an exposure time of approximately 21 days per sampler. 

Samplers were extracted on four days between August 10 and September 1, 1994. Six of the samplers 

010, Ill, C13, Gl4, Jl4, and HIS could not be retrieved due to broken tubes and the placement of 

construction materials and debris over the emplacement site. The remaining samplers were wiped and 

prepared for shipment. On September !, 1994, the samplers were sent to NERI for analysis. 

Upon receipt of the samplers, NERI noted that the collector wires in samplers B 13 and H09 had been 

scraped and that the cap liner in sampler Gll was missing. As these conditions compromise sample 

integrity, these three samplers were withheld from analysis. Thus, 105 samplers were analyzed by NERI 

(108 samplers retrieved less three samplers withheld from analyses). 

2.2.2. Qualitv Assurance Summary Report 

The field and laboratory analysis variances are summarized in the following subsections. 

2.2.2.1. Field Variance Report 

The soil gas survey was completed with minor variances from the OU5 QAPjP, SOP for Petrex 

Environmental Surveys [Attachment 1] and the FSP (DOE 1993d). These variances included 

decontamination procedures, the number of samplers installed, timers, and travel blanks. 

One minor variance from the SOP, per instruction from NERI, was the elimination of the methanol rinse 

step from the decontamination process used for cleaning drill bits. 
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Three minor variances from the FSP affected the total number of samplers and timers installed, and the 

use of travel blanks. The flrst variance was a decrease of nine samplers installed in Area 3 (123 proposed, 

114 installed). Eight of these sampling points were located under freshly laid asphalt. These points were 

deleted from the survey area because of the uncertain effect of the new asphalt on the integrity of the soil 

gas samples. The remaining sample point (grid coordinate J11) was located under a building. 

The second variance was a decrease in the number of timers installed in Area 3. The FSP requires flve 

timers for an area this size, whereas NERI suggested that three timers were sufficient. 

A third variance from the FSP was the use of the travel blanks. The FSP requires that travel blanks be 

returned with the timers and samples, whereas NERI instructed that travel blanks be returned with the 

samplers only. 

2.2.2.2. Laboratory Data Variance Report 

Petrex analytical data were not formally validated. However, logbook entries were checked for accuracy, 

completeness and format. A fmal report for Area 3 was received from NERI on October 20, 1994. 

Sample locations shown on Plate 1 of the NERI report (Appendix D) were checked against the fleld map 

to confirm that all sampling locations were correctly plotted; no errors were found. A ten percent quality 

assurance check of ion count values (Table 1, Appendix D) versus plot accuracy (Plates 2 through 5, 

Appendix D) yielded no errors. 

2.2.3. Health and Safetv Summarv Report 

The soil gas survey was conducted according to the OU5 South Property RJJFS Health and Safety Plan 

(DOE 1993e), and the Environmental Restoration Program Site-Specific Health and Safety Plan for OU5 

Operational Area - Area 3 and Sewage Disposal Building Area. 

All soil gas locations were screened using a FIDLER to avoid digging in radiologically contaminated soil. 

All sampling locations were checked for underground utilities to avoid damaging or severing utility lines 

while digging. Health and safety issues were discussed and resolved during daily tailgate safety briefmgs 

conducted by the Site Health and Safety Officer and documented in the Site Manager Logbook (Appendix 

A.l). 
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No accidents or safety violations occurred during the soil gas survey. On August 23, 1994, a health and 

safety surveillance was conducted; no deviations were found. 

2.2.4. Presentation of Chemical Data 

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

Petrex method, the scope of work, quality assurance/quality control methods, and results. Appendix D, 

Plates 1 through 5, show sample locations and significant ion counts of targeted compounds. Ion count 

values are the unit of measure assigued by the mass spectrometer to the relative intensities associated with 

each compound. These intensity levels do not represent actual concentrations. Soil gas data are 

considered qualitative in that multiple sources in soil and/or groundwater cannot be differentiated. Based 

on a review of historical information for Area 3 and the immediate vicinity, NERI provided analytical data 

for the following four general classes of compounds in order to assess the potential for the presence of 

these compounds below the surface: 

• total aromatic hydrocarbons; 

• total semi-volatile hydrocarbons; 

• total c, to ell petroleum hydrocarbons; and 

• total halogenated hydrocarbons. 

The following subsections describe the distribution of these compounds. 

2.2.4.1. Distribution of Total Aromatic Hydrocarbons 

Total aromatic hydrocarbons are reported as the combined levels of C6 to C15 aromatic (benzene based) 

hydrocarbon compounds detected in the soil gas samples. The majority of the sainples contained only the 

smaller (C6 through C9) aromatics. Very few samples were observed to contain C10 and larger aromatic 

hydrocarbons. This combination of compounds is typical of vapor derived from the weathered residue 

of medium and heavy weight fuels. 

Elevated relative levels of total aromatic hydrocarbons are present along the periphery of Area 3 in several 

zones to the east, west, and north and in one larger zone centered in the middle of the area (see Appendix 

D, Plate 2). This larger zone surrounds the railroad spur and Building 55 and extends south toward the 
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border of Area SDB. The highest relative level of aromatics detected occurs at sample G 13, located near 

the bed of the railroad spur. 

2.2.4.2. Distribution of Total Semi· Volatile Hydrocarbons 

Total semi-volatile hydrocarbons are reported as the combined response to naphthalene, ell through e 15 

alkyl naphthalenes, and e 12, e 14, and e 16 polycyclic hydrocarbons (including acenapthene, anthracene, and 

pyrene). These compounds are constituents of creosote, coal, tar, and other heavy, high boiling point 

fraction petroleum products. Naphthalene, and ell and e 12 alkyl naphthalene are also found in medium 

to heavy weight fuels and heating oils. Soil gas data indicate that very few semi-volatile compounds over 

e12 molecular weight may be present in the soil gas, and that the majority of the relative responses derive 

from the presence of naphthalene compounds. 

Elevated relative responses of semi-volatile hydrocarbons are found in scattered zones along the northern 

edge of Area 3, in a zone bordering Building 55, and in a central zone which extends to the south toward 

Area SDB (see Appendix D, Plate 3). These relative responses are principally naphthalene and alkyl 

naphthalenes and generally coincide with elevated relative levels of a broad assortment of other petroleum 

hydrocarbons which are typical of the vapor of various weathered fuels. Only the soil gas at sample 

locations B23, Fl4, and Gl5 showed relative levels of napthalene compounds atypical of fuels. 

2.2.4.3. Distribution of Total C5 to e11 Petroleum Hydrocarbons 

Total e5 to e11 petroleum hydrocarbons reported include alkanes, cycloalkanes, alkenes, cycloalkenes, 

dienes (collectively referred to as aliphatics), aromatics, naphthalene, and alkyl naphthalenes. These 

compounds together make up the bulk of most petroleum fuels, oils, and lubricants. 

The areal distribution of total e5 to e11 petroleum hydrocarbons is shown in Appendix D, Plate 4. The 

distribution of these petroleum hydrocarbons is similar to that of total aromatics, except that several zones 

in which heavier aliphatic compounds are more abundant appear better defined. Several small zones of 

elevated relative responses of total petroleum hydrocarbons are scattered throughout the central portion 

of Area 3. The highest relative levels were found near Building 55 and at a point near the northeast 

border at grid coordinate Fl 0. The soil gas from locations in these areas contained elevated relative levels 
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of aliphatic compounds and alkyl styrenes which is typical of vapor from weathered, heavy fuel, oil-like 

products. 

Also, there is a larger zone in the central portion of the site which trends along the railroad spur and 

extends to the south. The composition of the soil gas in this zone and in most of the other zones scattered 

along the northern and eastern border is more characteristic of weathered, medium weight fuels. 

2.2.4.4. Distribution of Total Halogenated Hydrocarbons 

Total halogenated hydrocarbons are reported as the combined levels of tetrachloroethene (PCE), 

trichloroethene (TCE), trichlorofluoromethane (Freon-11), trichlorotrifluoroethane (Freon-113), 

trichloroethane (TCA), and dichlorobenzene (DCB). PCE, TCE, and TCA are volatile liquids commonly 

used as solvents and cleaning agents for petroleum based products. Freon-11 and Freon-113 are highly 

volatile liquids used as refrigerants or solvents in vapor degreasers. DCB, as a liquid, is used in solvents 

and cleaning agents (1,3- and 1,4- isomers). DCB, as a solid, is used as a fumigant (1,2- isomer). 

PCE and TCE were detected more frequently in the soil gas than the other halogenated hydrocarbons. 

Thus, most of the relative responses to total halogenated hydrocarbons principally reflect the presence of 

PCE and TCE in the soil gas. 

Elevated relative levels of halogenated hydrocarbons occudn several zones throughout the western half 

of the site. The two largest zones are found near Buildings 19 and 72. A smaller zone borders Building 

42 to the east (see Appendix D, Plate 5). 

2.2.5. Comparison with Historical Chemical Data 

Previous sampling investigations indicate the presence of subsurface organic chemical contamination in 

and around Area 3. The following subsections describe the sampling events, present the data from these 

events, and compare this data with data from the Phase 1 soil gas survey. 
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2.2.5.1. Historical Groundwater Data 

Laboratory analyses of groundwater samples from five monitoring wells in or around Area 3 have 

indicated chemical contamination. The locations of Wells 0122, 0125, 0137, 0312, and 0315 are shown 

in Figure 2.5; Well 0122 is the only well located in Area 3. These wells were sampled from February 

1984 to December 1991 (DOE 1992c), and in March 1993 (DOE 1993f). 

Though no comprehensive interpretive report has been produced, certain organic contaminants were found 

(DOE 1992d). These contaminants included 1,2-trans-dichloroethene (DCE), TCA, PCE, and TCE. In 

addition, dich1oromethane (DCM), 2-butanone, carbon tetrachloride (CTC), 1,2-dichloroethane (DCA), 

and styrene were also found. Table II.5 shows the sampled wells and the contaminants found. 

Table II.S. Chemical Contaminants Detected in 
Monitoring Wells in the Vicinity of Area 3 

CONTAMINANT WELLID# 

DCM 0122 

2-butanone 0122,0137 

TCE 0122, 0137, 0312, 0315 

TCA 0125, 0137, 0312, 0315 

DCE 0137, 0312, 0315 

PCB 0137, 0315 

CTC 0137 

DCA 0137 

Styrene 0137 

As Table II.5 shows, TCE, TCA, and DCE were the most commonly occurring organic contaminants. 

Well 0137, located south of Area 3 shows the most contaminants. Well 0122, the only well within the 

boundary of Area 3, shows contamination by DCM, 2-butanone, and TCE. 

Data from the soil gas survey as reported in the NERI report (Appendix D) is somewhat consistent with 

the groundwater sample analyses, shown in Table II.5. PCB and TCE are common parameters to both 

the groundwater samples and the NERI soil gas survey. TCA was found in groundwater samples from 

ER Program, Mound Plant 
Revision 1 

OU5 Phase I Area 3 Field Report 
June 1995 

Page 47 



r 

r 

I 

r 

I 
I 

r 

=== Paved/Unpaved 
Roadway 

- Ephemeral Stream 

Plant Boundary 

J;j 
/ 

/ 

/ 

/ 

/ 

-·--

so 

• N 
True 
North 

0 so 

S<!lllo{ffJ 

.-- Area Boundary (Estimated) 

~IS? ---.;,p- Monitoring Wall 

Figure 2.5. Monitoring Wells Located in the Vicinity of Area 3 

ER Program, Mound Plant 
Revision I 

OV5 Phase I Area 3 Field Report 
June 1995 

Page 48 



four of the wells but was only found sporadically by NERI. DCA and styrene were found in WeJl 0137 

but was not detected by 1\'ERI. DCE, DCM, and CTC were not reported as constituents of total 

halogenated hydrocarbons by NERI so no comparison is possible. The compound, 2-butanone, was found 

in two of the wells (0122 and 0137), however, due to it's solubility in water, it does not disperse as a gas 

and was not detected by NERI. 

2.2.5.2. Historical Soil Gas Data 

During the 1992 reconnaissance soil gas survey, four soil gas samples were collected in or around Area 

3 (1992e). Sample 5221, coJlected at the edge of Building 19, indicated the presence of Freon-! 1, Freon-

113, TCE, and possibly toluene. Sample 5222, collected a few feet northwest of Building 72, indicated 

the possible presence of toluene. 

These data are fairly consistent with data from the NERI report, especially with respect to Freon-11, 

Freon-113, and TCE. These compounds were found consistently by both NERI and the 1992 soil gas 

survey around Buildings 19 and 72. Toluene was possibly detected during the 1992 soil gas survey in 

this same area, but was not reported by NERI. 
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Closed containers of mixed waste are transported from· the laboratory generating the material to 

Building 23, using a box-type or flatbed truck with rails. The truck is marked "Dangerous. • Mixed 

waste is not transported off-plant; such waste is stored pending completion of waste characterization 

and identification of an acceptable waste treatment/disposal option. One hundred 55-gallon drums 

were stacked three-high during the 1.988 site inspection (EPA 1988). Building 23 is one-story, 30ft 

by 117 ft, and constructed of concrete block walls. The storag~ area is 30 ft by 40 ft with a concrete 

floor sloping to a 3-ft diameter, 6-ft deep concrete sump. The sump is not double contained. The 

sump has a sump pump with a flex-hose that can route the liquids to the storm sewer if clean or to 

WD Building or drums if contaminated (Hopkins, D 1991 ). An automatic sprinkler system is in the 

interior of the building, and two loading docks are on the front side of the building. The site inspection 

(EPA 1988) reported a release of tar-like substance near the radioactive waste drums in the northeast 

corner of Building 23, but the source of the leak was unidentified. The tar-like substance was later 

identified as a non-hazardous/non-radioactive material and was disposed of accordingly (Hopkins, D 

1 991). Approximately 85 gallons of scintillation vial wastes (and associated packaging materials) are 

generated annually. 

5.1.3. Building 31. Contaminated Material Storage Building 

The Building 31 Contaminated Material Storage Building (Figure 5. 1) was built in 1966 and is located 

on the SM/PP Hill, (MRC 1978c). The building was originally used to store recoverable plutonium 

wastes that had been moved from the SM storage field east of Building 21 (McMannen 1963·1967). 

It is now used for interim storage of packaged radioactive waste waiting final disposition. The building 

is a one-story, sheet-metal building occupying 6,100 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 orTRU criteria (Davis 1991). 

5.1.4. Area 3. Thorium Storage and Redrumming Area (Historical) 

Area 3 is in the lower valley area southwest of the Main Hill (Stought et a!. 1988) and includes 

Buildings 19, 42, 55, 57, and 72 (Figure 5.1 ). These buildings serve various purposes, including 

salvage operations, effluent monitoring, sewage treatment, and hazardous waste storage. In 1954 and 

1955, about 6,000 55-gallon drums of thorium sludge were delivered by rail to Mound (MRC 1973a; 

Meyer 1979a). Some thorium drums were stored in Area 3 for prolonged periods during which time 

exposure to the elements and internal exposure to corrosive solutions necessitated frequent 

redrumming (MRC 1973a). Leakage and redrumming operations resulted the release of thorium into 
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the soil. In 1965, the thorium-contaminated soil was reportedly excavated and the area backfilled with 

clean soil (MRC 1985a; Stought et al. 1988). This claim could not be verified through research for 

this report. The Mound Site Survey Project (1982·1985) (DOE 1991c) analyzed soil samples from Area 

3 and found elevated concentrations of plutonium and thorium (maximum plutonium-238 concentration 

of 50.60 pCi/g and maximum thorium concentration of 5.30 pCi/g). The plutonium contamination may 

have resulted from runoff from the rupture of the WTS line between the WD Building and the SM/PP 

area complex in 1969 (DOE 1991c). Building 72 is currently used to store drums of hazardous waste 

prior to shipment for off-plant disposal. Wastes stored in this area may include organic solvents {e.g., 

acetone, isopropanol, methanol, trichloroethenel; waste oils; paints and thinners; spent plating 

solutions containing chrome, cadmium, nickel, and copper; photoprocessing wastes; and polymer 

wastes (EPA 1988). 

5.1.5. Area 9. Thorium Storage and Redrumming 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 1985a) 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 1954 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 tt2 was 

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

were subsequently deposited in Area 8 {MRC 1985a; DOE 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). 

5.1 .6. Building 21. Thorium Sludge Storage Facility (Historical! 

Building 21 is southeast of the Building 90 blockhouse in the southern portion of Mound {Figure 5.1 ). 

Building 21 became operational in July 1964 (MRC 1973a), but is currently empty and is to be 

decommissioned. The building is 112 ft by 36 ft by 14 ft high and is completely enclosed with the 

walls and roof constructed of iron and steel (MRC 1973a). It was constructed on concrete with a 

1 O·inch·thick floor and 14· to-16-inch·thick walls, which were intended to act as cantilevered retaininn 
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Table 2.1 - AREAS OF KNOWN AND SUSPECTED SOIL CONTAMINATION 

~ lsotooes Description 

1 Thorium 1966 - Building 21 constructed and filled with thorium from aged 

drums. Contaminated soils were removed and the area backfilled 

with clean soil. 

2 

3 

4 

1967 - Pu-238 waste packages staged in this area. Subsequent 

degradation lead to the release of small amounts of plutonium. 

Pu-238 soil sample of 226 nCi/g detected and removed in 1984. 

1975 - Thorium removed from Building 21; building cleaned and 

drums of Cotter concentrate staged in the building. 

1965 - Polonium-contaminated sand. Sand resulted from cleaning 

Residuals metal framework of WD-Building sand filters. (Polonium contamina-

238Pu tion has decayed out.) Crushed empty thorium storage drums. 

Thorium 

210p0 

Residuals 

210p0 

Residuals 

1965 - Storage and redrumming area cleaned and area backfilled 

with clean soil. Little indication in current survey data of 

thorium contamination. 

1969 - Sources include the I 969 WD hillside cleanup operation. 

1965 - Waste Disposal Building influent tanks overflowed. Sewage 

sludge drying beds also became contaminated. (Polonium contamina­

tion has decayed out.) 

1965 - Sewage sludge drying beds were contaminated when radioac­

tive waste line broke in Area 5. (Polonium contamination has 

decayed out.) 
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Table 

Area 
Number 

1. 

£ 

1. 

± 

.2. 

§. 

]_ 

3 .1. SUMMARY OF 

Radio- Bkg 
nuclide 

PU-238 
Th 130 
H-3 

Pu-238 
Th 26 

Pu-238 
Th 51 

Pu-238 
Th 
Cs 
Ra 

Pu-238 
Th 1 
Co 16 
Cs 

None Detected 

Pu-238 2 
Th 128 
H-3 
Ra 
Ac 

RADIONUCLIDE CONCENTRATION· FOR THE 22 IDENTIFIED AREAS 

?,0.01 ?,0.1 ?,1. 0 ?,2.0 ?,10.0 ?,100 >1000 
pCi/g pCi/q · pCi/g pCi/g pCi/g pCi/g PCi/g 

9 41 57 40 12 2 
14 10 

6 2 

5 16 4 1 

9 25 11 17 
4 

3 16 27 8 15 8 
2 

1 
2 1 

1 

1 13 11 
42 

56 101 15 
34 9 

3 1 
36 12 

4 2 1 
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evident on the western side of the main road east of the fence line. Pending occurs, possibly in a small 

excavation that borders the main road in the northeast. 

By 1979, the construction of the overflow pond and site sanitery landfill are complete (Figure 4.14). The 

overflow pond receives excess storm water flow from the plant drainage ditch via an overflow channel from 

the north. Surface water runoff from the hills!ope to the east flows directly into the overflow by a drainage 

channel east of the site sanitery landfill. The landfill area assumed its present configuration by 1979, with 

the exception of a lined flume later installed at the southeast comer at the overflow pond to control erosion. 

4.4. LOWER VALLEY AREA 

The lower valley area is located in the northern half of the Southern Study Area In the west-central portion 

of Mound Plant (Figure 2.1). The Lower Valley Area is comprised of the lower reach of the plant drainage 

ditch and the adjacent land surfaces. Off-plant discharge from the plant drainage ditch occurs to the west 

of the plant fence line. 

A clearing is situated north of the main road and south of the main plant drainage ditch In 1959 (Figure 4.9). 

This clearing consists of a leveled surface which may be bermed along its northern perimeter and Includes 

a drainage channel or a trench along its center. A smaller clearing exhibiting a disturbed surface extends 

from the western end of the large clearing, its southern half obscured in shadow. The westernmost edge of 

the small clearing may be intersected by a short, narrow trench. Little or no evidence remains of the 

cultural features that predated Mound Plant In this area {DOE 1991!). To the north of the drainage is an 

area encircled by a road with visible stored materials. Multiple piles of material lie to the southwest of this 

storage area. To the west of the storage area and south of the railroad tracks, a road leads to a small 

cleared surface, north of which are three strings of very large containers, possibly railroad cars. 

In 1964, the large clearing south of the drainage ditch is still visible (Figure 4.1 O) with a road or trail leading 

across it to the west. The small clearing is no longer sharply defined, but there are three small disturbed 

areas in its former location. Lying to the east and upslope from the large clearing is another large cleared 

surface. Disturbed soil borders it on a northwest-facing slope. To the north of the drainage, the 1959 

storage area has been cleared of materials and the area around the encircling road has been cleared. 

Some debris is present to the south of this road. South of the railroad, to the west of the former storage 

area, are multiple lines of storage containers on a cleared surface. Storage containers are also evident in a 

storage area north of the railroad. 
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Building 34 Is established In the clearing south of the drainage in the 1968 photograph (Figure 4.11). The 

large cleared surface to the east in the 1964 photograph now appears smaller in areal extent and includes 

areas of disturbance or vegetation near the center. Farther to the west of the cleared surface holding 

Building 34 is an area of disturbed soil, possibly on a slope, bordering a small, semi-circular, flat, cleared 

surface. The straight, upslope edge of the semicircle is backed by a linear east-west excavation, possibly 

in the form of a retaining wall. A small circular depression Is visible on the northwestern edge of this 

cleared surface. Three areas of disturbed soil lie to the north of the main road (Figure 4.11 ). Former 

storage areas to the north of the drainage d~ch appear to be cleared. Building 27 Is established by 1968. 

A new drum storage area is located to the northwest of Building 27 at a road intersection. The large drum 

storage area evident in the 1964 aerial photograph south of the railroad, Is cleared and its surface 

expanded. No containers are evident. It is bordered on the south by a disturbed surface and slope and is 

cut on the west by a short drainage channel. 

In 1973, a second building is present to the east of Building 34 (Figure 4.12). The western end of the 

surface has been cleared and contains some stored material or possibly a small structure. Farther to the 

west, the area that appeared as a small, flat, cleared surface in the 1968 photograph Is heavily vegetated 

and may have been sloped to meet the retaining wall, which is no longer visible. The clearing on the slope 

to the east of Building 34 shows major disturbance and possible debris. To the northwest of this feature is 

a short trench lying just off the road. North of the drainage ditch, a formal parking lot has been established 

on the site of the large drum storage area evident in the 1964 photograph. This lot is bordered by a 

cleared, disturbed surface. 

In the 1975 photograph, a weir and dam or outfall structures on the lower reach of the plant drainage ditch 

are evident (Figure 4. 13). The clearing that includes Building 34 appears formally established. Two smaller 

clearings to the west of the Building 34 complex and east of the dam, contain disturbed surfaces with the 

lower of the two containing some debris. A larger disturbed area to the east of Building 34 shows surface 

discoloration and a linear pattern that may indicate initial incision of west-flowing drainages. A storage area 

bordered on the south by a disturbed surface is evident south of Building 27 and the plant drainage ditch. 

North of the drainage ditch, tributary drainages appear to have been established that flow south of the 

disturbed surface bordering the parking lot south of the railroad tracks. A debris pile is situated at the 

southern edge of this surface. Building 18 was constructed by 1975. Some type of storage area is 

apparent south of Building 19. 

By 1979, retention basins have been constructed on the lower reach of the drainage ditch (Figure 4.14). 

The cleared area to the east of Building 34 is heavily vegetated but does show evidence of former 

disturbance. It is now bordered on three sides by a dirt road. Two storage areas are located to the 

northeast of this cleared area (south of the Building 27 and the drainage dnch). Drums and other materials 
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are evident. North of the drainage ditch, the cleared surface southwest of the parking lot in the 1975 

photograph is still present, as is the pile of materials visible in the 1975 photograph on its southern edge. 

Short drainages flow south from this surface. Disturbed soils are evident near the present location of 

Building 94, possibly In preparation for construction. Considerable construction that is not mapped has 

taken place north of the drainage ditch (Figure 4.1 4). 

In 1981 photographs, the area of the hRislope east of Building 34 has been graded and planted, or naturally 

re-vegetated (Figure 4.15). A small area of former disturbance Is still evident here. Storage areas (south of 

Building 27 and the drainage ditch) are still In active use. The cleared surface and pile north of the 

drainage ditch remain evident. 
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portion of the landfill area, north and east of the existing roads. In fact, the 1959 photographs indicate that 

excavation activities extended into the present road intersection. By 1964 the roadway was backfilled 

J enough to permit through traffic, but was subjected to periodic flooding from the east. The burlal of many 

thousands of crushed, empty, thorium ore drums probably extended under the current road Intersection 

J (DOE 1991b, 1991c). This investigation indicates that the activities of open burning and general waste and .. 
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burned trash burial during the period prior to 1968 were limited to central and southwestern portions of 

Area B. Figure 5.3 presents an updated interpretation of the geometry at Area B from evidence presented 

In this report. 

The north-trending trench (1959) in the middle of the historic landfill may have been filled with trash when it 

was covered over by 1968. No other Indications of this trench appear to exist other than the photo record. 

The east-west trending landfill cells (trenches) that appear in 1973 are described in the History of Area 8 

(DOE 1991b) and resulted from a ban on open burning imposed by the State of Ohio in 1969. This 

investigation indicates that the landfill cells installed In 1973 were placed In an area that had not been 

previously used for trash disposal. Some of the disturbed areas near the southernmost cell were, in 

previous years, possibly gravel pit extractions, as the area provided some gravel resources. 

The area west of the landfill area and west of the north-south access road to the landfill appears to have a 

long history of drum and other container storage. More recently this area was used for storage of drums 

containing drilling mud in 1987 and is referred to as the Drilling Mud Drum Storage Area (DOE 1991a). This 

investigation indicates that at least from 1964 to 1975 the stretch of area west of the access road to the 

landfill was used for staging or storage of drums and containers of currently unknown type or contents. 

In 1976 the site sanitary landfill and overflow pond were constructed on the site of the historic landfill. The 

overflow pond was constructed to complement the low-flow retention basins on the lower reach of the 

plant drainage ditch. During excavation for the pond, the materials that had been buried in the landfill cells 

were removed to the site sanitary landfill, built concurrently to the south of the pond. During construction 

of the sanitary landfill, most of the burned material that had been disposed of or buried in the historic 

landfill was not excavated. Details of the overflow pond and site sanitary landfill construction are contained 

in the History of Area B (DOE 1991b). 

5.4. LOWER VALLEY AREA 

The lower valley area (Table V.4) includes numerous sites that are known to have been used for storage or 

staging radioactive and hazardous materials. Disposal activities have been suspected In Area C (Figure 

5.2), but the exact location of Area C has not been corroborated by this investigation. The lower reach of 

the plant drainage ditch has undergone extensive local engineering since the plant was built to control 
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Table V.4. Features in Lower Valley Area 

Major Photointerpreted Feature Historical Interest to ER Program 

- Clearing with berm along drainage ditch. -Unknown. 

- Possible trench near center of drainage. - Unknown, perhaps drainage control. 

- Possible trench to west of berm. -Unknown. 

- Storage area north of railroad tracks; - Thorium drum storage and re-drumming 
possible railroad cars, south and area, now known as Area 3. 
parallel to tracks. 

- Drum storage to NW. - Possible thorium drum storage and 
re-drumming area. Now known as Area 3. 

- Possible railroad cars and drum storage - Possible thorium drum storage and 
south and parallel to railroad tracks. re-drumming area. Now known as Area 3. 

- Building 34 constructed in clearing. -Unknown. 

- Level clearing evident west of Building -Unknown. 
34 with E-W trending retaining wall or 
berm. . 

- Drum storage south of railroad tracks. - Unknown drum storage area. 

- Building 27 constructed. -Unknown. 

- Parking lot established south of railroad -Unknown. 
tracks. 
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Table V.4. (Concluded) 

Major Photointerpreted Feature 

- Disturbed soils around parking lot. 

- Small trench south of drainage ditch in 
east part of lower valley area. 

-Disturbed soils east of Building 34. 

·' 

- Weir and dam in place . 

- Smaller disturbed area west of Building 34. 

- Disturbed area east of Building 34. 

- Storage area south of drainage ditch in 
the area of older trench. 

- Retention basin completed. 

- Smaller disturbed area near present 
location of Building 94. 

- Storage areas added to the south of the 
drainage ditch; possibly drum storage. 

- Storage areas still active. 

- Area east of Building 34 re-graded and 
re-vegetated. 

Historical Interest to ER Program 

- Re-grading of area of previous railroad 
storage. 

-Unknown. 

..., Unknown. 

- Parsall flume that preceded retention 
basin construction. 

- Unknown activity. 

-Unknown. 

- Unknown storage activity. 

- Completion of weir and retention basin. 

- Unknown; perhaps related to the building of 
Building 94. 

- Unknown storage areas. 

-Unknown. 

- Unknown activities. 
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surface water discharge from the plant. A Parshall flume was installed in i 973 and was later replaced by 

the low-flow retention basins in 1976. The trenches and berms near the 1959 ditch observed by this study 

may have been related to sediment or water control at that time, or may be related to the cultural features 

that pre-dated Mound Plant. Most of the cultural structures th&t pre-dated Mound Plant were located along 

the lower reaches of the drainage ditch (DOE 19911). 

The large area of drum storage .around the curve of the railroad tracks is known to be related to the thorium 

drum repackaging project. During the period December 10 through 27, 1954, Mound Plant received about 

5,900 55-gallon drums of thorium ore and sludge that had been shipped in box cars. The thorium in the 

drums consisted of hydroxide and oxalate sludges, a few drums of thorium oxide and a small quantity of 

mixed sludges. From 1954 to 1966, the thorium sludges were stored and redrummed In various locations 

;J of the plant. The location in the lower valley area near the curve of the tracks is now known as Area 3 (DOE 

1991c). The box cars observed in this investigation may be related to the thorium project. The area near 

·J the tracks is reported to have been scraped of thorium contamination and backfilled with clean soil in 1966 

(DOE 1991 c). 

.J 
' 
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' .) 
' 

'] 

Building 34 was constructed in 1965 to serve as a center for training emergency personnel. The area 

around it contains fuel tanks and pits for fire flghter training. The pits would typically be flushed with 

aviation fuel and ignited. An additional oil burn structure was added in the early 1970s and was used for 

testing drums for fire susceptibility by ignition. These sites are currently scheduled for Investigation by the 

ER Program (DOE 1991e). The aviation fuel tank was removed in November 1990 (DOE 1991e). 

The exact location of Area C is not known, but has been described as a stagnant water area about 150 feet 

in diameter. Metal containers containing lithium residues were reported to have been disposed of in the 

area and some fill added (DOE 1986). The disturbed area east of Building 34 (Figures 4.13 and 4.14) has 

been referred to as Area C by the ER Program and has undergone several episodes of investigation (DOE 

1990a). It appears unlikely that the disturbed area immediately east of Building 34 Is actually the location 

where the treatment and disposal activities described as Area C (DOE 1986) actually took place. This 

investigation Indicates that this area has been an area of relatively high topography since at least 1959 and 

was unlikely to have ever been an area of standing water. 

This Investigation does Indicate, however, that the drum storage areas south of Building 27 and the 

drainage channel were active from at least 1975 to 1981. These drum storage areas are currently 

addressed by the ER Program (DOE 1991 e), but the lateral extent of the storage areas may be somewhat 

greater than that Investigation allows. The storage areas are known to have been used for hazardous 

chemical wastes prior to offsite disposal (DOE 1991e). 
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I. SUMMARY 

This report examines the consequences of and possible alternatives 
to the continued storage of thorium ore residues at Mound 
Laboratory. The options that have been considered include: 
disposal as excess to some commercial metals processor, disposal 
as waste, continued storage elsewhere and continued storage at 
Mound. The current method of storage is evaluated for impact 
on the immediate surroundings. Alternatives for repackaging 
and shipping and the associated costs have been examined. 

It has been determined that there are some companies currently 
interested in obtaining the thorium residues. The number of 
such organizations is expected to increase as the demand for 
thorium. rises in the next five to ten years. 

Since storage in the present manner does not appear to have 
caused any serious problems to date, the thorium sludge could 
continue to be stored as is until a purchaser is located. 
Until that time the material should be considered as a national 
resource and kept intact and in a retrievable form either at 
Mound or at some other location. 

Efforts to further explore the possible interests of others 
in acquiring thorium ore residue should be pursued. 

1 
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II. BACKGROUND 

In December 1954, Mound Laboratory began receiving quantities 
of thorium sludge from Brazilian ore residues that had been 
held in the National Stockpile. This material was sent to 
Mound for the planned separation and recovery of the contained 
thorium by the Monex process.l 

The material that accumulated in the six-month period during 
which receipts were accepted consisted of a variety of chemical 
forms: hydroxide, oxalate, sulfate and metal. Eventually, all 
these compounds were either converted to hydroxide and/or oxalate 
or disposed of as being too reactive. The amount and quality 
of resulting residue is shown in Table I. This material was 
contained in some six thousand 55-gallon drums. The original 
value of the 400 tons of Thorium-232 was listed as $1.8 million. 
The appreciable quantity of rare earths was initially considered 
to be only a bothersome contaminant. 

As time passed, the concept of recovery was dropped, however the 
material continued to be stored in a field at Mound in 55-gallon 
drums. The prolonged outside storage and internal exposure to 
corrosive solutions necessitated the frequent repackaging of 
the drums to insure containment of the ore residue. It became 
routine that typically 2D-45% of the drums were repackaged each 
year. Since this residue was considered to be accountable 
material, an inventory was taken at the time of repackaging. 

In 1961, it was proposed that a storage facility be constructed 
to eliminate the need for continued periodic repackaging. The 
use of such a storage building would eliminate the expenditure 
of $17,000 to $30,000 per year that had been required for the 
redrumming operation. The building was designed in FY 1963; 
construction begun by Marion Construction Company ~n late 1963 
being completed and finally accepted in July 1964. The total 
cost for design and construction of this facility was $49,610. 
(Further details of construction may be found under Building 
Description.) 

2 

Page 86 



Table I 

Original Quantity of Thorium Sludge Stored at Mound Laboratory2 

Sludge Thorium Thorium 
Weight Content Content 

(lb) (kg) (% dry v7t) 

Brazilian Hydroxide 2,700,000 270,013 >40 

Brazilian Oxalate 286,000 36,876 ,...30 

Domestic Oxalate 309,000 22,291 ....... 20 

Typical Analysis of Brazilian Sludgel 

(Percentages on Dry Basis at 110°C) 

Component Percent Component Percent 

Tho2 45 zro2 1.4 

(RE)2o3 15 PzOs 5.3 

Si02 4.4 U308 '1. 0 

Ti02 7.0 cl- 1.4 

Fe2o3 4.3 Loss on 14 
Ignition 

3 
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All of the ore residue was transferred into this facility in 
bulk form by dumping the drums. The material was segregated 
by a partition to keep the hydroxide and oxalate separate. 

In September 1972, the AEC Division of Production and Materials 
Management declared the residue to be waste.4 By this time 
the quantity had been reduced to 321,710 kg due to losses on 
repackaging and some sales •. Mound was subsequently informed 
that as of December 31, 1972 the material should be considered 
as Waste Awaiting Burial - Solids and could be removed from the 
accountability records.5 

An examination of the hydroxide residue in December 1972, when 
some material was removed, indicated that the moisture content 
of the residue had been greatly reduced. The material resembled 
a fairly dry sand, being mostly granular. Where lumps were 
found, these were easily crushed by striking with a shovel. 

4 
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1.0 INTRODUCTION 

EG&G Mound Applied Technologies and the Department of Energy (DOE) are planning construc­
tion inside Operable Unit 5, Area 3. Because this construction activity will hinder the DOE in its 
RI!FS for a portion of Area 3, it was necessary to evaluate the construction sites prior to beginning 
construction. This sampling and analysis plan report was prepared to document the results of the 
prior investigative activity for the proposed sites for permanent structures planned in Area 3. 

Area 3 is located in the valley between the SMIPP Hill and the Main Hill at the southwest foot of 
the Main Hill. The area is approximately 250 ft. by 300 ft. (75,000 sq. ft.). Area 3 was used for the 
storage and redrumming of drum contents containing thorium and plutonium-238. Thorium 
contaminated soil was removed from Area 3 in 1965 and the site was backfilled with an undetermined 

i I amount of clean soil. Drums containing chemical wastes from various processing facilities at Mound 
Plant are also stored in and near Building 72 in Area 3, which is a RCRA-permitted facility. 

I 
' ' 

I 
\ ! 

\ 

' ' 

The first proposed structure is a 70 ft. x 72 ft. building which is needed to support waste management 
operations. This building has been sited adjacent to existing Building 72. Locating the building here 
is desirable since both buildings will support related waste management functions. 

The second set of structures are additions to the Mound Sanitary Treatment Plant. A new 34 ft. 
diameter clarifier, a 10ft. x 10ft. pump station, and a 22ft. x 22ft. sludge holding tank are proposed. 
These structures are sited among other Treatment Plant facilities and are required to ensure 
compliance with NPDES permits. Figure 1.1 shows the location of the proposed structures. 

1.1 PURPOSE AND SCOPE OF THE SAMPLING ACI'MTY 

The purpose of the sampling activity was to acquire representative data in order to verify the 
conl:entration of radiological and hazardous chemical compounds potentially present in the soils at 
the site of the proposed construction. 

The scope of the sampling activity was to: 

Quantify the extent and magnitude of radiological contamination at the proposed construction 
site. 

1!1 Quantify the extent and magnitude of chemical contamination at the proposed construction 
sites. 

]>rovide data to assess the impacts to human health and the environment and to assess the 
impact to DOE's ability to conduct a thorough RI!FS in Area 3 if the structures are 
constructed. 

1.2 SAMPLING ACI'MTY SUMMARY. 

Nine test borings were sampled for the characterization of the construction sites. Five sampling 
locations were situated below the future foundation of the Waste Management (WM) Building, two 
sampling locations were sited inside the foundation of the Clarifier and two samplin_g locations were 

93175-17-C 1-1 
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sited inside the foundations of the sludge tanks. Figure 1.2 illustrates the sampling locationS. 
Attachment 1 - Presents the surveyor's report of the sampling location. 

At all locations, samples were taken at the surface and at 5 foot intervals. A six inch deep sample 
was obtained at the surface. The borehole was advanced to five feet deep and a two foot core 
sample was obtained. This scheme was followed until a 15 foot depth was reached. Attachment 2 
presents this sampling rationale and boring log reports; All surface and subsurface soil samples were 
analyzed for the Mound Plant list of potential contaminants of concern which is presented in Table 1. 

1.3 DATA SUMMARY 

The following section describes the results of the sampling analysis and is presented by class of 
chemical constituent. The data tables are presented only for detected constituents and the tables are 
reflective of unvalidated data for radiologicals and volatiles. 

Explosives 

m Results for all samples in each area are reported as non-detect. 

Radiologicals 

Ill The results for the detected values are summarized in Table 2. Results for all samples in 
each area (Tables 3,4,5) are below the proposed Mound cleanup level for radiologicals. 
Therefore, concentrations are not expected to be of concern. 

Semivolatiles 

111 The results for the detected values are summarized in Table 6. There are currently no 
ARAR's such as Maximum Contaminant Level (MCL) values or RCRA cleanup levels for 
data comparison. It is currently customary to compare detected results to a threshold value 
for polynuclear aromatic hydrocarbons (P AH's) of 330 ug/k:g. Concentrations below 330 
ug/k:g are generally not of concern. As can be seen from Table 6, several P AH values exceed 
this level for surface soils. The boring logs (Attachment 1) indicate that surface soil samples 
were obtained through an asphalt boring. The Naphthalene, benzo(a)pyrene, and other 
P AHs have most likely leached from surface asphalt. A risk assessment would be necessary 
to confirm the levels of concern for these constituents . 

Inorganics 

m The results for the detected values are summarized in Table 7. Results for all samples in 
each area (Tables 8, 9, 10) are below the RCRA cleanup levels (Table 12) and are within 
reasonable expectations of background conditions and do not appear to be of concern. Here 
again, a simple risk assessment would confirm the findings. 

Volatile Organic Compounds 

111 The results for the detected values are summarized in Table 11. Detected concentrations are 
extremely low and are not expected to be of concern. Validated data will be used to confirm 
these findings. Results for all samples in each area are below the RCRA cleanup levels 
(Table 12). 

93175-17-C 1-3 
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Figure 1.2 . Sampling Locations 
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Table 1 · Mauna Plant ?o1ent1al Contaminants of Concern 

Acetone 
Acetonitrile 
Acrylonitrile 
Ammonia 

Compound 

ANCO ALGAECIDE No. 1 12-benzyl-4-ohloroohenol)' 
ANCOOL 3310 (triazole) sodium molybdate" 
Arsenic 
Benzene 
Calcium 
Carbon disulfide 
Carbon tetrachloride 
Chloroform 
·cresols (methylphenol) 
Diethyl benzene 
Fluoride 
Freon· TF (Freon 113. trichlorotnfluoroetnane) 
Hexane 
High explosives 

PETN 
RDX 
HMX 

lodomethane 
Methylene chloride 
Methyl ethyl ketone 12.-butanone) 
Methyl isobutyl ketone (4·methyl·2·pentanonel 
NALCO 2532 bis(tributyltln) OXIde' 

PCBs 
Phenol 
Potass1um 
Sodium 
T etracr.!oroethane 
Toluene 
Tribromomet11ane {bromoform) 
Trichloroethane 
Trichloroetnene 
Xylene 
Alummum 

93175·10·A 

Antimony 
Beryllium 
Bismuth 
Cadmium 
Chromium 
Cobalt 
Cyanide 
Copper 
Iron 
Lead 
Uthium 
Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 
Actinium-227 
Americium .. 241 
Bismuth-207 
Bismuth-21Om 
Cesium-137 

Comoound 

Cobalt·60 
Plutonium-238 .239/240 
Radium-226 
Strontium-90 
Thorium·228, 230, 232 
Tritium 
Uranium-234/235, 238 
Rare earths tlanthamdesl 
Nitrate·nitrite 
Nitrite 
Chlonde 
Sulfate 
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Isotope 001 (S) 001 (5) 001 (10) 

K-40 1.61 1.80 1.92 

Ra-226 .842 1.03 1.48 

Pu-238 .080 u u 
Pu-239/240 u u u 
Th-228 2.32 .878 1.51 

Th-230 .961 1.71 1.72 

Th-232 2.54 .753 1.71 

U-234 1.03 .639 .955 

U-235/236 u u .0429 

U-238 .929 .600 .891 

Sr-90 u u .876 

H-3 .199 2.93 1.92 

U = Indicates that the analyte is not detected 

TABLE2 

Radlologicals Summary - Detects Only 
(results in pCi/gr) 

Sample Boring 

001 (15) 002 (S) 002 (5) 002 (10) 

1.22 8.19 2.23 1.89 

1.06 .733 1.45 1.39 

u .0739 u .0311 

u u u .0311 

.674 .4751 .784 .891 

.917 .6641 1.08 1.26 

.505 .3961 .856 .938 

.717 .600 1.02 .841 

u u u u 
.649 .574 .781 1.04 

1.14 u .535 .507 

.613 .270 2.73 1.73 
--

002 (15) 003 (S) 

1.24 5.95 

.975 .611 

u .0266 

u u 
.6901 .211 

1.041 .712 

UJ .233 

.828 .466 

u .0482 

.761 .506 

u u 
.911 .0680 

J = Results are estimated and the data are valid for limited purposes. The results are qualitatively acceptable. 

1-6 

003 (5) 003 (10) 003 (15) 

3.08 2.28 2.02 

.979 .878 1.22 

u .430 .9431 

u u UJ 

1.05J 1.181 ;946J 

.807J 1.31J 1.391 

1.321 .9951 .9981 

.687 .953 .757 

.0425 u u 
.701 .891 .879 

u 1.38 u 
5.62 2.88 2.41 



Isotope 004 (S) 004 (5) 004 (10) 

K-40 6.22 2.24 1.97 

Ra-226 .599 1.03 1.16 

Pu-238 .0143 .0219 .308: 

Pu-239/240 .0716 u .0203 

Th-228 .0957 .560J .834 

Th-230 .447 .852J 1.04 

Th-232 .131 .757 .872 

U-234 .477 .745 .617 

U-2351236 u u .0372 

U-238 .535 .724 .803 

Sr-90 u u u 
H-3 .068 1.39 1.53 

U = Indicates that the analyte is not detected 

TABLE 2 (Continued) 

Radiologicals Summary - Detects Only 
(results In pCl!gr) 

Sample Boring 
~ 

' 004 (15) 005 (S) 005 (5) 005 (10) 

2.17 1.37 2.05 1.43 

1.10 .906 1.33 .844 
, .. 
.050 .. 255 .0121 u 
u - .0162 u 

1.04 .452 .949 .5611 

1.02 .711 1.10 1.091 

.96 .462 .597 .570 

.87 .793 .939 .703 

.052 .0597 .0678 .0592 

.890 .462 .998 .802 

u u u u 
1.61 .502 .820 1.13 

J = Results are estimated and the data are valid for limited purposes. The results are qualitatively acceptable. 
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Isotope 006 (S) 006 (5) 006 (10) 

K-40 1.76 1.40 1.46 

Ra-226 .953 1.02 . 1.06 

Pu-238 .522 u u 
Pu-239/240 u u .0147 

Th-228 1.15 .721J .4% 

Th-230 .760 1.06J .960 

Th-232 1.19 .323 .597 

U-234 .756 .717 .691 

U-2351236 .0301 .0552 .0547 

U-238 .703 .800 .650 

Sr-90 u u u 
H-3 .302 .656 2.14 

U = Indicates that the analyte is not detected. 

TABLE 2 (Continued) 

Radiologicals Summary - Detects Only 
(results in pCi/gr) 

Sample Boring 

007 (S) 007 (5) 007 (10) 

3.96 1.66 1.27 

.434 .901 .896 

.141 u u 
u u u 

.212J .503J .371J 

.265J 1.191 2.99J 

.211J .394J .4191 

.351 .566 .582 

.0166 .0363 .0436 

.365 .694 .656 

u u u 
.112 .551 .910 

J = Results are estimated and the data are valid for limited purposes. The results are qualitatively acceptable. 
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Isotope 008 (5) 

K-40 1.24 

Ra-226 .847 

Pu-238 .0762 

Th-239/240 UJ 

Th-228 .539J 
,. 

Th~230 .885J 

Th-232 .749J 

U-234 .678 

U-235/236 u 
U-238 .678 

Sr-90 .423 

H-3 .124 

U = Indicates that the analyte is not detected. 

----::::. ,·--_ __,., 

TABLE 2 (Continued) 

Radiologicals Summary - Detects Only 
(results in pCI!gr) 

Sample Boring 

009 (S) 009 (5) 009 (10) 

5.98 1.69 1.62 

.670 .812 .845 

.0780 u .0121 

u ' u .0121 

.319 .551 .760 

.444 .799 .689 

.317 .385 .506 

.366 .029 .692 

u .0532 .0194 

A15 .795 .805 

.539 1.08 u 

.194 .310 .306 

J = Results are estimated and the data are valid for limited purposes. The results are qualitatively acceptable. 
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Isotope X 

K-40 

Ra-226 

Pu-238 

Pu-239/240 

Th-228 

Th-230 

Th-232 

U-234 

U-2351236 

U-238 

Sr-90 . 

H-3 

TABLE3 

R.adiologicals Summary by Area • Sludge Tank 
(results in piCi/gr) 

#detJ:cts/ . 
(001) i (002) X (Area) #Total Det. Min. 

1.64 3.39 2.52 8/8 1.22 

1.10 1.14 1.12 8/8 .733 

.080 .053 .066 318 .0311 

u .0311 .031 1/8 u 
1.35 .710 1.03 818 .475 

1.33 1.01 1.17 818 .664 

1.38 .730 1.06 718 .3% 

.835 . 822 .830 8/8 .600 

.0429 u .043 1/8 u 
.802 .789 .800 8/8 .574 

1.01 .521 .766 418 .507 

1.42 1.41 1.42 8/8 .199 

U = Indicates that the ana!yte is not detected. 

93175-10-A 1-10 

Det. Max. 

8.19 

1.48 

.080 

.0311 

2.32 I 

1.72 

. 254. 

1.03 

.0429 

1.04 

1.14 

293 
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-Isotope X 

K-40 

Ra-226 

Pu-238 

Pu-239/240 

Th-228 

Th-230 

Th-232 

U-234 

U-2351236 

U-238 

Sr-90 

H-3 

TABLE 4 

Radiologicals Summary by Area - Clarifier 
(results in pCi/gr) 

#detects/ -(003) X (004) x (Area) #Total 

3.33 3.15 3.24 818 

.922 .972 .947 818 

.467 .099 .283 7/8 

u .046 .046 2/8 

.847 .632 .740 818 

1.05 .840 .945 818 

.887 .680 .784 8/8 

.716 .670 .693 818 

.045 .045 .045 4/8 

.744 .738 .741 818 

1.38 u 1.38 1/8 

2.75 1.15 1.95 818 

U = Indicates that the analyte is not detected. 

93175-10-A 1-11 

Det. Min. 

1.97 

.599 

.0143 

.0203 

.0957 

.447 

.131 

.447 

.0372 

.506 

u 
.168 

Det. Max. 

6.22 

1.22 

.943 

.0716 

1.18 

1.39 

1.32 

.953 

.052 

.891 

1.38 

5.62 
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Isotope x (005) x (006) 

K-40 1.62 1.53 

Ra-226 1.03 1.01 

Pu-238 .134 .522 

Pu-239/240 0.0162 .0147 

Th-228 .654 .789 

Th-230 .%7 .927 

Th-232 .543 .703 

U-234 .812 .721 

U-235/236 .062 .047 

U-238 .754 .718 

Sr-90 u u 
H-3 .817 .391 

TABLES 

Radiological Summary by Area - WM Unit 
(results In PCI/gr) 

x (007) x (008) x (009) x (area) 

2.30 1.24 1.30 1.60 

.744 .847 .776 .881 

.141 .0762 .045 .184 

u u .0121 .0143 

.362 .539 .543 .577 

.585 .885 .644 .796 

.341 .749 .403 .548 

.500 .678 .629 .668 

.032 u .0363 .044 

.572 .678 .672 .679 

u .423 .810 .617 

.524 .124 .270 .425 

U = Indicates that the analyte is not detected. 

1-12 

#detects/ 
#total Det. Max Det. Min. 

13/13 5.98 1.24 

13/13 1.33 .434 

7/13 5.22 .0121 

3/13 .949 .0121 

13/13 1.15 .212 

13/13 1.19 .265 

13/13 1.19 .211 

13/13 .939 .293 

11/13 .0678 .0166 

13/13 .998 .365 

3/13 1.08 .423 

13/13 1.94 .112 
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001 (S) 

Benzoic acid 51J 

Acenaphthylene 760 

Dibenzofuran 58 

Fluorene 140 

Phenanthrene 780 

Anthracene 420 

Carbazole 63 

Fluoranthene 2100 

PYrene 2000 

Benzo( a )anthracene 1500 

Chrysene 1400 

Bis(2-Ethylhexyi)Phthalate 48 

Benzo(b )fluoranthene u 
Benzo(k)fluoranthene 1800 

Benzo(a)pyrene 2100 

*'" Ideno(1,2,3-cd)pyrene 1400 

Dibenz Anthracene 480 

*' Benzo Perylene 1300 

Naphthalene u 
Di-n-octyl Phthalate 45 

Di-n-butyl Phthalate u 

........ 
- - 1R!illll 

TA:.6LE6 -~~ 

SEMIVOLATILE DATA SUMMARY (detects only) 
(results Ju uglkg} 

001 (5) 001 (10) 001 (15) 002 (S) 

u u u 38J 

45 u u 610 

u u u u 
u u u u 

210 u 160 120 

46 u u 240 

u u u u 
570 u 150 980 

510 u 120 1200 

330 u 58 770 

350 u 65 760 

u u 43 49 

270 u u 1200 

310 u 51 1100 

320 u u 1300 J< 
210 u u 900 

94 u u 300 

210 u u 910 

u u u u 
66 u u u 
u 42 u 39 

U = Indicates that the analyte is not detected. 

002 (5) 

50 J 

u 
u 
u 
u 
u 
u 

120 

120 

87 

93 

66 

98 

98 

95 

81 

u 
92 

u 
u 
50 

J = Results are estimated and the data are valid for limited purposes. The results are qualitatively acceptable. 

,1~ ""' 17C:il;(1~·Cr) l; :k:- I 'OCL-iLlG ·"· 
93175-10-A ~ 1-13 

002 (10) 002 (15) 

u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
46 u 
u u 
u u 
65 47 

u u 
45 u 
45 u 
u u 
u u 
u u 
u u 
u u 
u 41 



003 (S) 

Benzoic acid u 
Acenaphthylene 540 

Dibenzofuran 65 

Fluorene 79 

Phenanthrene 570 

Anthracene 280 

Carbazole 36 

Fluoranthene 1500 

Pyrene 1500 

Benzo(a)anthracene 1100 

Chrysene 1000 

Bis(2-Ethylhexyl)Phthalate u 
Benzo(b)fluoranthene 1200 

Benzo(k)fluoranthene 1200 

Benzo(a)pyrene 1300 \& 
ldeno(1,2,3-cd)pyrene 820 

Dibenz Anthracene 280 

Benzo Perylene 810 

Naphthalene 71 

Di-n-octyl Phthalate u 
Di-n-butyl Phthalate u 

,,, '". . · .. .'(• 
' ... ,£ ' > ;•, "· 

TABLE 6 (Continued) 

SEMIVOLATILE DATA SUMMARY (detects only) 
(results in ug/kg) 

003 (5) 003 (10) 003 (15) 004 (S) 

u u u 42 J 

u 62 u u 
u u u 140 

u u u 120 

u 85 u 1200 

u 99 u 820 

u u u 110 

u 260 u 2600 

u 260 u 2700 

u 170 u 2700 

u 220 u 2500 

u 54 u u 
u 160 u u 
u 190 u 3900 

u 190 u 4000 ~. 

u 110 u 2700 

u u u 1200 Jll 

u 100 u 2800 

u 67 u 180 

u u u u 
u u u u 

004 (5) 

u 
120 

u 
u 
63 

51 

u 
280 

320 

220 

220 

48 

330 

340 

400 

270 

85 

280 

u 
u 
u 

U = Indicates that the analyte is not detected. 

J . = ~~Jil~ ~e !est~ated, an~ ~e, ~ta jjre, ~l.I~JO.Jllf1tt~, m~f~~· Jl\r. ~esults are qualitatively acceptable. 
!Y7:· _·~:::::::~_--:J)_,~i~:·.:):~z.;.::':'<r,~~>e":~:J L;;•<>V..C;:·:<::·--:-~-(~1 _(:.?:·_.y,Q-~- \ l"t/)::q; · v·CA.,l;·:;~J.:_:;.·_· ... -·,. -: -,. ·. l.·_ 

'.- './ 

004 (10) 004 (15) 

u u 
72 u 
u u 
u u 
u u 
u u 
u u 

160 u 
170 u 
120 u 
120 u 
65 u 
190 u 
200 u 
210 u 
160 u 
51 u 
170 u 
u u 
u u 
u u 

it75-tO-A'-'· . · r ·1~14 t 
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005 (S) 

Benzoic acid -
Acenaphthylene u 
Dihenzofuran u 
Fluorene u 
Phenanthrene 800 

Anthracene 160 

Carbazole 91 

Fluoranthene 1300 

Pyrene 1100 

Benzo(a)anthracene 620 

Chrysene 660 

Bis(2-Ethylhexyl)Phthalate u 
Benzo(b)fluoranthene 570 

Benzo(k)fluoranthene 610 

Benzo(a)pyrene 590 -~~ 

ldeno(1,2,3-cd)pyrene 410 

Dibenz Anthracene 160 

Benzo Perylene 420 

Naphthalene u 
)i-n-octyl Phthalate u 
)i-n-butyl Phthalate u 

U = Indicates that the analyte is not detected. 

·' Ii\BLIL6 (Conti!1l•cd) 

SEMIVOLATILE DATAsUMMARY (detects only) 
(results In ng/kg) 

005 (5) 005 (10) 006 (S) 006 (5) 

u u u u 
u u u u 
u u u u 
u u u u 
u 46 u u 
u u u u 
u u u u 
u 47 u u 
u u u u 
u u u u 
u 57 u u 
u u u u 
u u .u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 
u u u u 

006 (10) 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

J = Results are estimated and the data are valid for limited purposes. The results are qualitatively acceptable. 

}(- ::: D<:- ~.J c\. L_:. ,>,J-~ c) v 1 ~J ,·..,.,Q \J 

" 
93175-lO.A 1-15 

.b ox,puaoov 

007 (S) 007 (5) 007 (10) 

U,J u u 
U,J u u 
U,J u u 
U,J u u 
U,J u u 
U,J u u 
U,J u u 
U,J u u 
U,J u u 
U,J u u 
U,J u u 
40J 50 J u 
U,J u u 
U,J u u 
U,J u u 
U,J u u 
U,J u u 
U,J u u 
U,J u u 
U,J u u 
51 J u u 

v xJpuadd'o' 



TABLE 6 (Continued) 

SEMIVOl.ATILE DATA SUMMARY (detects only) 
(results In ug!kg) 

008 009 

Benzoic acid u u u u u u 
u u u u u u 

Dibenzofurau u u u u u u 
Fluorene u u u u u u 
Phenanthrene u u u u u 
Authracene u u u u u u 
Carbazole u u u u u u 
Fluoranthene 68J u u u u u 

58J u u u u u 
u u u u u u 
u u u u u u 

70J 51 J u u u u 
u u u u u u 
u u u u u u 
u u u u u u 
u u u u u u 
u u u u u u 
u u u u u u 
u u u u u u 
u 54J u u u u 
u u u u u u 

The r~ults are qualitatively acceptable. 
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001 (S) 

Arsenic 1.3 L 

Chromium u 
Lead 7.7 J 

Nickel u 
Silver u 

'l___ ---~ 

---:.::::-

TABLE7 

INORGANIC DATA SUMMARY (detects only) 
(results In mg/kg) 

001 (5) 001 (10) 001 (15) 002 (S) 

6.6 4.5 2.3 3.1 

R R R u 
214 J 17.6 J 3.9 J 11.6 

15 25 16.5 L 20.2 

4.8 J 8.7 J u 6.8J 

U = Indicates that the analyte is not detected. 

002 (5) 002 (10) 002 (15) 

4.7 6.2 5.0 

R R R 

11.6 J 14.3 J 5.1 J 

20.2 u 11.8 

6.8J 8.1 J 3.5 J 

L = Indicates results which fall between the instrument detection limit or the method detection limit and the practical quanititation 
limit. Results are considered estimates and are usable for limited purposes. 

J = Results are considered estimates and are usable for limited purposes. 
R = Results are rejected and data are unusable for all purposes. 

l!75-10-A 1-17 
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003 (S) 

Arsenic 3.0 

Chromium u 
Lead 9.2 J 

Nickel u 
Silver u 

TABLE 7 (Continued) 

INORGANIC DATA SUMMARY (detects only) 
(results in mglkg) 

003 (5) 003 (10) 003 (15) 004 (S) 

4.1 2.9 5.9 2.6 

R R R u 
7.2 J 6.7 J 13.4 3.3 

19.5 14.8 15.1 u 

5.8 J 4.5 J 5.3 J u 

U = .Indicates that the analyte is not detected. 

004 (5) 004 (10) 004 (15) 

4.3 5.0 7.7 

R R R 

9.2 11.3 10.7 

14.8 15.8 15.7 

4.4 J 5.8 J 5.7 J 

L = Indicates results which fall between the instrument detection limit or the method detection limit and the practical 
quanititation limit. Results are considered estimates and are usable for limited purposes. 

J = Results are considered estimates and are usable for limited purposes. 
R = Results are rejected and data are unusable for all purposes. 
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005 (S) 005 (5) 

Arsenic 3.0 6.9 

Chromium u R 

Lead 6.2 8.4 

Nickel u 16.7 

Silver u 5.9 J 

TABLE 7 (Continued} 

INORGANIC DATA SUMMARY (detects only) 
(results in mg/kg) 

005 (10) 006 (S) 006 (5) 006 (10) 

4.0 2.6 3.7 4.5 

R u R R 

6.5 4.6 6.1 6.3 

14.7 L u 17 11.0 L 

u u 5.1 J u 

U = Indicates that the analyte is not detected. 

007 (S) 007 (5) 007 (10) 

2.9 J 5.6 J 4.4 J 

u 12.5 6.6 

9.7 J 6.3 J 5.41 

u u u 
u u u 

L = Indicates results which fall between the instrument detection limit or the method detection limit and the practical quanititation limit. 
Results are considered estimates and are usable for limited purposes. 

J = Results are considered estimates and are usable for limited purposes. 
R = Results are rejected and data are unusable for all purposes.· 

93175·10-A 1-19 



~ 

0 
<D 

008 (S) 008 (5) 

Arsenic 6.0 J 2.4 J 

Chromium 9.7 8.2 

Lead 22.1 J 9.4 J 

Nickel u 12.2 

Silver u 4.5 J 

TABLE 7 (Continued) 

INORGANIC DATA SUMMARY (detects only) 
(results in mglkg) 

008 (10) 009 (S) 009 (5) 

5.9 J 3.9 J 6.2 J 

6.3 u 6.5 

6.2 J 11.1 J 8.4 J 

u u 13.7 

u u 3.6 J 

U = Indicates that the analyte is not detected. 

009 (10) 

6.7 J 

7.0 

9.5 J 

13.0 

3.8J 

L = Indicates results which fall between the instrument detection limit or the method detection limit and the practical quanititation limit. Results 
are considered estimates and are usable for limited purposes. 

J = Results are ronsidered estimates and are usable for limited purposes. 
R = Results are rejected and data are unusable for all purposes. 

·--- ---· ··-··-·--- ------·· ---
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. 
X 

Arsenic 

lead 

Nickel 

Silver 

TABLE 8 

Inorganic Data Summary by Area • Sludge Tank • 
(results in mglkg) 

#detects/ 
(001) 

. 
X (002) x (Area) #Total Det. Min. 

3.68 4.75 4.22 8/8 1.3 

60.80 10.33 35.57 8/8 3.5 

18.83 16.00 17.42 518 11.8 

6.75 6.13 6.44 518 3.5 

' Results for chromium are rejected based on data validation process. 

93175-!0·A 1-21 

.~---·-·· 

Det. Max. 

6.6 

214 

20.2 

8.7 

. .. 
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Arsenic 

Lead 

Nickel 

Silver 

TABLE9 

Inorganic Data Summary by Ami • Clarifier • 
(results in mgfkg) 

#detecls/ . 
i (003) X (004) X (Ami) #Total Det. Min. 

3.98 4.90 4.44 8/8 2.6 

9.13 8.63 8.88 8/8 3.3 

16.47 15.43 15.95 618 14.8 

5.20 5.30 5.25 6/8 4.4 

* Results for chromium are rejected based on data validation process. 

93175·10-A 1-22 

Det. Max. 

7.7 

13.4 

19.5 

5.8 
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x (005) x (006) 

Arsenic 4.63 3.60 

Chromium • • - -
Lead 7.03 5.67 

Nickel 15.70 14.00 

Silver 5.90 5.10 

TABLE 10 

Inorganic Data Summary by Area - WM Unit 
(results In mg/kg) 

x(oo7) x (008) x (009) x (area) 

4.30 4.77 5.60 4.58 

9.40 8.07 6.75 8.07 

7.13 12.57 9.67 8.41 

u 12.20 13.35 11.05 

u 4.50 3.70 3.84 

• = Detected values rejected by validation process. 
U = Indicates that the analyte was not detected. 

3175-10-A 1-23 
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1 I ' 
I I 

#detects/ ,,., _~,_. '"-., 

#total Det. ~a~ De(. Min,) 

15/15 2.4 6.9 

11/15 6.3 12.5 

15/15 4.6 22.1 

7/15 11.0 16.7 

5/15 3.6 5.9 

\] X!PU<:>ddy y x1puaddy 



001 (S) 

Methylene Chloride u 
Acetone U1 

2-Hexanone U1 

Toluene u 
Xylenes u 
Hexane u 
2-Butanone u 

TABLE 11 

VOLATILE ORGANICS SUMMARY (detects only) 
(results in ug!kg) 

001 (5) 001 (10) 001 (15) 002 (S) 

u u u u 
u UJ UJ u 
u u u u 
31 2J 31 u 
u u u u 
u u u u 
U1 U1 u u 

U = Indicates that the analyte is not detected. 

002 (5) 002 (10) 

u u 
U1 U1 

u u 
41 2J 

u u 
u u 
u u 

1 = Results are estimated and the data are valid for limited purposes. The results are qualitatively acceptable. 

002 (15) 

u 
U1 

u 
2J 

u 
u 
u 



003 (S) 

Methylene Chloride u 
Acetone UJ 

2-Hexanone u 
Toluene 1J 

Xylenes u 
Hexane u 
2-Butanone u 

TABLE 11 (Continued) 

VOLATILE ORGANICS SUMMARY (detects only) 
(results in ug/kg) 

003 (5) 003 (10) 003 (15) 004 (S) 

u u u u 
UJ UJ UJ UJ 

u u UJ u 
3J 3J 3J u 
u u u u 
u u u u 
u u UJ UJ 

U = Indicates that the analyte is not detected. 

004 (5) 

u 
UJ 

u 
u 
u 
u 
u 

J = Results are estimated and the data are valid for limited purposes. The results are qualitatively acceptable. 

175-10-A 1-25 

004 (10) 004 (15) 

u u 
UJ UJ 

u u 
SJ 3J 

u u 
u u 
UJ UJ 



005 (S) 

Methylene Chloride u 
Acetone UJ 

2-Hexanone u 
Toluene 140 

Xylenes 440 

Hexane 34 

2-Butanone u 
Ethylbenzene 22 

TABLE 11 (Continued) 

VOLATILE ORGANICS SUMMARY (detects only) 
(results In uglkg) 

005 (5) 005 (10) 006 (S) 006 (5) 

u u u u 
UJ UJ UJ UJ 

u u u u 
SJ 1J 150 u 
9 u 360 u 
u u u u 
u u u u 
u u 54 u 

U = Indicates that the analyte is not detected. 

006 (10) 

u 
UJ 

u 
u 
u 
u 
u 
u 

J = Results are estimated and the data are valid for limited purposes. The results are qualitatively acceptable. 

007 (S) 007 007 (10) 
(5) 

u u u 
UJ UJ UJ 

u u u 
u u u 
u u u 
u u u 
u u u 
u u u 



008 (S) 

Methylene Chloride u 
Acetone UJ 

2-Hexanone u 
Toluene u 
Xylenes u 
Hexane u 
2-Butanone u 

TABLE 11 (Continued) 

VOLATILE ORGANICS SUMMARY (detects only) 
(results in ugfkg) 

008 (10) 009 (S) 009 (5) 

u u u 
UJ UJ UJ 

u u u 
u u u 
u u u 
u u u 
u u u 

U = Indicates that the analyte is not detected. 

009 (10) 

u 
UJ 

u 
u 
u 
u 
u 

J == Results are estimated and the data are valid for limited purposes. The results are qualitatively acceptable. 

1175-10-A 1-27 
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Endrin 

Aroclor 1254 

* = Average of duplicates 
U = Nondetect 

TABLE 13 

PCB and Pesticide Data Summary - Detects Only 
(resnlts in ng/kg; ppb) 

002 (S) 003 (S) 004 (S) 

4.61 8.71· 4.41 

u u u 

1 = Results are estimated and the data are valid for limited purposes. The results are qualitatively acceptable. 
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TABLE 15 

Chloride, Fluoride, Nitrate/Nitrite, Sulfate, Total Organic Cm·hon ami Explosives - Detects Only 
(results in mg/kg) 

OOl(S) 001(5) 001(10) 001(15) 002(S) 002(5) 

Chloride 2009 1534 162 103 1837 65 

Fluoride 1.49 0.64 4.21 2.97 2.28 0.89 

Nitrate 2.9J l.26J 3.98J 1.11 3.25J 2.12J 

Sulfate 80.02 33 77 24 93 43 

Total Organic Carbon 7520J 201641 14068J 132381 13924J 348251 

U = Indicates that the analyte is not detected. 
J = Results are estimated and the data is valid for limited purposes. The results arc qualitatively acceptable. 

tDt'iimu . t:::'L!X;!L'1 

. ------~1 

002(10) 002( 15) 

143 59 

3.44 2.03 

2.961 1.131 

64 22.52 

13174J 60601 



TABLE IS (Continued) 

Chloride, Fluoride, Nitrate/Nitrite, Sultitte, Total Organic Carbon and Explosives - Detects Only 
(results in m!Vkg) 

003(S) 003(5) 003(10) 003(15) 004(S) 004(5) 

Chloride 44 57 58 151 49 86 

Fluoride 0.55 3.9 3.72 1.99 1.01 2.38 

Nitrate 1.77J 2.351 2.081 2.16J 1.07J 2.35J 

Sulfate 21.03 556 619 40 21.41 703 

Total Organic Carbon 123321 96121 15225J 23244J 14789J 21448J 

U = Indicates that the analyte is not detected. 
J = Results arc estimated and the data is valid for limiied purposes. The results arc qualitatively acceptable. 

004(10) 004(15) 

106 105 

2.83 2.86 

l.92J 2.16J 

257 177 

20302J 12880J 



lJ 
ru 
<0 
<D 
~ 

N 
0 

Chloride 

Fluoride 

Nitrate 

Sulfate 

Total Organic Carbon 

TABLE 15 (Continued) 

Chloride, Fluoride, Nitrate/Nitrite, Sulli•te, Total Organic Carbon and Explosives - Detects Only 
(results in mg/kg) 

005(S) 005(5) 005(10) 006(S) 006(5) 006(10) 

112 46 70 104 16 11 

1.57 4.16 5.54 0.89 2.11 1.97 

1.12J 4.92J 5.64J 2.34J 4.31J 2.34J 

26 23.78 92 21.81 38 30 

19721J 13683J 10149J 25782J 12548J 4661J 

U = Indicates that the analyte is not detected. 
J = Results are estimated and the data is valid lbr limited purposes. The results arc qualitatively acceptable. 

007(S) 007(5) 

247 83 

0.7 3 

2.33] 4J 

39 43 

14579.8J 6877.8J 



TAIILr' 15 (Continued) 

Chloride, Fluoride, Nitrate/Nitrite, Sulfate, Total Organic Carbon and l'X(llosives - Detects Only 
(results in mg!lcg) 

007(10) 008(S) 008(5) 008(10) 009(S) 009(5) 

Chloride 113 437 770 125 57 23 

Fluoride 2 3.29 2.83 2.25 0.96 1.85 

Nitrate 2.31J 3.35J 2.72J 3.42J 1.27J 4.3J 

Sulfate 36.47 97 44 38 30 32 

Total Organic Carbon 10235.31 1542.'>1 13248.61 6463.21 6237.21 7525.51 

U = Indicates that the analyte is not detected. 
J = Results are estimated and the data is valid for limited purposes. The results arc qualitatively acceptable. 

009(10) 

42 

3.9 

4.02J 

74 

44571 
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Table U2. SUMMAIIY OF IJJ\TA IOBmfCATIONS. LOCATIONS, AND DEPTHS 

SAMPLE IJJ\TE LOCA110N SAMPLE DEPTH QNOO 
(FEEl) 

MND-01 1201-0007 9/21S/92 Main Hill 7 
MND-01-1201-1007 9/21S/92 Maln Hll! Dup!lcale 
MND-01-1202-0002 9/21S/92 MalnHW 2 
MND-01-1202-1002 9/21S/92 Maln Hill Dup!lcale 
MND-01-1203-0002 9/21S/92 Maln Hill 2 
MND-01-1204-0005 9/21S/92 MalnHW 5 
MND~01-1205-0005 9/21S/92 Main Hill 5 
MND-01-1205-0005 9/21S/92 Maln Hill 5 
MN0-01-1207-0005 9/25/92 Main Hill 5 
MND-01-1208-0005 9/25/92 MalnHW 5 
MND-01-1208-2000 9/25/92 Main Hill Trip !!lank 

MND-01-3209-5000 9/25/92 AnlaJ Field !!lank 
MND-01-3209-3000 9/21S/92 AnlaJ Ambient Blank 

MND-01-3209-0017 9/25192 A:esJ 17 
MND-01-3209-1017 9/25/92 A:esJ M$/MDS 
MND-01-3210-0020 9/25192 AroaJ 20 
MND-01-3210-1020 9/25/92 AroaJ Dupll;ate 

MND-01-2211-3000 9/25/92 Aroa7 Ambient Blank 

MND-01-2211-0015 9/25/92 Aroa7 15 
MND-01-2212-0015 9/25/92 Aroa7 15 
MND-01-2213-0005 9/25/92 Aroa7 5 
MND-01-2214-0005 9/25/92 Aroa7 5 
MND-01-2215-0005 9/25/92 A:es7 5 
MN0-01-2216-0005 9/25192 Main Parldng lot 5 
MND-01-2217 -0005 9/25/92 Main Parldng Lot 5 
MND-01-2218-0005 9/25/92 MalnParldnglot 5 
MND-01-2219-0005 9/25/92 Main Parldng Lot 5 
MND-01-2220-0005 9126/92 Main Parldng lot 5 
MND-01-2220-3002 9/27192 Main Parldng lot Ambient Blank 
MND-01-2220-2000 9127192 Malo Parking Lot Trip Blank 
MND-01-5221-5000 9/27/92 Southwest Main Hill Fleld Blank 
MND-01-5221-3000 9/27192 Southwestl.lalnHUI Ambleoi Blank 
MN0-01-5221-0005 9/27192 Southwest Main Hill 5 
MND-01-5221-1005 9/27192 Sou1!1westMalnHUI MSIMSD 

MND-01-5222-0005 9/27192 . Southwest Main Hill 5 
MND-01-5222-1005 '9!27192 Southwest Main Hill Dupli:ats 

MND-01-5223-0005 9/27192 Southwest Main Hill 5 
MND-01-5224-0005 9/27192 Soul!1westMalnHIII 5 
MND-01-5225-0005 9/27192 Southwest Main Hill 5 
MND-01-5226-0005 9/27192 SouthweSt Main Hill 5 
MND-01-5226-2000 9/27192 Southwest Ma1n Hill Trip Blank 

MND-01-1227-5000 9/28/92 Main Hill Fleld!llank 
MND-01-1227-3000 9/28192 Main HUI Ambient Blank 

MND-01-1227 -0005 9/28192 Main Hill 5 
MND-01-1228-0005 9/28/92 !lalnHll 5 
MND-01-1229-0005 9/28/92 !lalnHm 5 
MND-01-1229-1005 9/28/92 Main Hill MSIMSD 

MND-01-1230-0005 9/28/92 MalnHiU 5 
MND-01-1230-1005 9/28192 MalnHiU DupU::ate 

MND-01-1231-0005 9/28/92 Main HUI 5 
MND-01-1232-0005 9/28/92 Main Hill 5 
MND-01-1232-2000 9/28/92 Main HUI Trip Blank 

MND-01-1233-5000 9/29/92 MalnHIII Field Blank 
MND-01-1233-3001 9/29/92 Main Hill Ambient Blank 

MND-01-1233-0002 9/29/92 MalnHIII 2 
MND-01-1233-1002 9/29/92 Main Hill Duc!eate 
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Table 11.11 summarizes the Area 7 blank samples which contained VOC concentrations. Toluene was 

detected in various trip, ambient, and field blank samples associated with the Area 7 sampling effort 

at concentrations ranging from 3 to 186 ppb. 

2.3.5. Main Parking lot and Southwest of Main Hill 

The contingency sampling effort conducted during the final week of the soil gas survey included the 

collection of five Main Parking Lot soil gas samples and six soil gas samples southwest of the Main Hill. 

All were collected from a depth of 5 feet. Table 11.12 summarizes the detections from the Main Parking 

Lot and southwest of Main Hill sampling efforts. 

At the Main Parking Lot only toluene was detected. Samples 2216 and 2219 contained toluene at 104 

and 11 ppb, respectively (Figure 2.37). Toluene was detected in an ambient blank sample at location 

2220 at a concentration of 8 ppb, but this sample was collected one day after the detections described 

above. No other blanks contained measurable concentrations of target compounds. 

Southwest of the Main Hill four of the target compounds were detected. Most of these occurred in 

sample 5221 , which was collected adjacent to Building 19. Freon 11, Freon 113, and TCE were 

detected in sample .5221 at concentrations of 21, 131, and 66 ppb, respectively. Figures 2.38 

through 2.40 illustrate these detections. Toluene was detected at four locations southwest of the 

Main Hill, at concentrations ranging from 11 to 82 ppb (Figure 2.41 ); however, all of these samples 

had an associated ambient blank sample containing 8 ppb toluene (Table 11.13). Figure 2.42 shows 

the sum of total VOCs detected at sample location 5221. 

2.4. SUMMARY AND CONCLUSIONS 

2.4.1. Summary of Results 

Table 11.14 summarizes the range of detections from each study area for the eight target compounds. 

As shown, peak Main Hill detections for the eight target compounds ranged from 247 to 131,000 ppb, 

with the highest being Freon 113. Peak Area J detections ranged from 11 to 46 ppb, with the highest 

being Freon 11. Peak Building 51 detections ranged from 18 to 89 ppb, with the highest being Freon 

11. Peak Area 7 detections ranged from 7 to 825 ppb, with the highest being Toluene. Peak 

detections from the Main Parking Lot and southwest of Main Hill ranged from 21 to 131 ppb, with the 

highest being Freon 113. 

ER Program, Main & SM/PP Hills 
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TABLE 11.14. RANGE OF DETECTIONS BY AREA 

Area 

Main Hill 
Freon 11 
Freon 113 
Trans-12DCE 
cis-12DCE 
111TOA 
POE 
TOE 
Toluene 

AreaJ 
Freon 11 
11iTOA 
POE 
TOE 
Toluene 

Building 51 
Freon 11 
Freon 113 
cis-12DOE 
111TOA 
POE 

TOE 
Toluene 

Area 7 
Freon 11 
Freon 113 
cis-12DOE 
111TOA 
POE 
Toluene 

Main Parking Lot and 
Southwest of Main Hill 

Freon 11 
Freon 113 
TOE 
Toluene 

ER Program, Main & SM/PP HiDs 

CHOI'PUBUC:\\'.O\EG&GMN0\8680f214.1M<3 

Range of 
Detections lpobl 

2-801 
4-131000 
13-247 

120-40800 
2-315 
3-1191 

2-34780 
3-23142 

2-46 
7-37 
10-15 

13 
5-11 

5-89 
9-18 
8-18 
4-37 
7-44 

9-207 
0.2-37 

11-32 
4-33 
3-10 
2-22 
6-7 

3-825 

21 
131 
66 

11-104 

Raoonnaissanoa Sampling Report 
February 1993 

Location of 
Hiohest Detection 

MND-01-1122-0005 
MND-01-1093-0005 
MND-01-1093-0005 
MND-01-1093-0005 
MND-01-1114-0005 
MND-01-1074-0005 
MND-01-1093-0005 
MND-01-1206-0005 

MND-01-3154-1005 
MND-01-3175-0005 
MND-01-3171-0005 
MND-01-3154-0005 
MND-01-3153-0005 

MND-01-4167-0015 
MND-01-4166-0025 
MND-01-4167-0015 
MND-01-4167-0015 
MND-01-4166-0015 
MND-01-4166-0025 
MND-01-4167-0015 
MND-01-4167-0015 
MND-01-4160-0015 

MND-01-2139-0005 
MND-01-2145-0005 
MND-01-2141-0005 
MND-01-2145-0005 
MND-01-2214-0005 
MND-01-2027-0005 

MND-01-5221-0005 
MND-01-5221-0005 
MND-01-5221-0005 
MND-01-2216-0005 
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3.0 RESULTS OF GROUNDWATER ANALYSES 

3.1. LABORATORY DATA VALIDATION 

This section reviews the laboratory data packages, analytical results obtained, validated data and overall 
groundwater quality. The analytical results were reviewed for compliance with the OU-9 QAPP QA/QC 
requirements. At least 10% of all laboratory data packages were validated in accordance with 
Appendix H of the OU-9 QAPP (April 1995, Final). The remaining data packages were reviewed for 
completeness and QC compliance. No data were rejected as unusable. A summary of the validation 
report is presented in Appendix C. The complete set of laboratory results for each monitoring location 
may be found on Form I of the respective laboratory batch data. Electronic Data Deliverables, in the 
format required by the OU-9 QAPP, were provided by the laboratory. 

3.2. ANALYTICAL RESULTS 

3.2.1. Results of Non-ClP Volatile Organic Compound Analyses 

Groundwater samples were analyzed for Volatile Organic Compounds (VOCs) by Method 801 OA/8020 
(US EPA SW-846). The following compounds were detected: carbon tetrachloride, chloroform, 
tetrachloroethane, toluene, trichloroethane, vinyl chloride, cis-1 ,2-dichloroethene and trans-1 ,2-
dichloroethene. (Table 111.1 ). Figures 3.1 through 3.9 show the concentrations and sampling locations 
of these analytes. 

Table 111.1. Volatile Organic Compounds Detected by Method 8010A/8020 

OU-9 

Monitoring 
C"bon 

Well No. Tetraetiorfde 
Chloroform 

(MCLI 

0137 

0312 

0315 

0347 

0386 

0389 

0410 

0411 

P015 

P027 

(5.01 (801 

--- --
-- --

3.6 ---
4.8 ---

-- -
--- ---
--- 3.4 

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

micrograms per liter 
dichloroethene 
trichloroethane 
tetrachloroethene 

PCE TOluene 

(5.01 (1,0001 

-- -
-- --
-- ---
·-- --
-- --
-- --
13 --
--- ---

10 2.6 

2.0 --
pg/L • 
DCE -
TCE • 
PCE • 
MCL­
J -

maximum contaminant level for drinking water 
value is estimated quantity 

Vinyl 
TCE 

Chloride 

(5.01 (2.01 

1.4 -
10 ·. --
5;·7 --
7.2 --
7.8 --
4.5 --
22 13 

14 ---
33 7 

5.8 ---

Working Draft 
Groundwater Monitoring and Mapping/ June 1995 

October 1995 

cis•1,2- trans•1.2· 
OCE OCE 

(701 (1001 

--- -
4.9 -
-- -
1.1 -
- --
--- --

150J --
2.7 -

140J 1.3 

2.6 --
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Table Ill 2 Detected Target Analyte List Metal Results by CLP ILM 03 0 for Unfiltered Samples 

WELL NUMBER .·· CRDL Drinking Water 
ANALYTE (pg/Ll Standard 0123 0137 0312 0315 0341 

Aluminum 29.3 J 228 3110 12.3 36.8 J 20 . 50 to 200 SMCL 
Antimony 1.0 J 0.35 J 10 6 
Arsenic 8.2 J 10 50 
Barium 71.5 36.2 J 78.8 J 198 111 200 2000 
Beryllium 0.18 J 0.11 J 1 4 
Bismuth 1.8 J 6.1 J 150 
Cadmium 0.09 J 7.0· J 4.1 J 0.32 J 0.19 J 5 5 
Calcium 76600 42100 206000 165000 159000 5000 
Chromium 20.9 16.8 133.00, ,206 J 8.4 10 100 
Cobalt 0.28 J 2.1 J 281 J 1.9 J 0.89 J 50 
Copper 94.8 292 7.0 J 25 1300 MCLG 
Iron 159 68900 64400 2870 645 100 300 SMCL 
lead 1.9 J 15.7 J 7.9 J 2.0 J 1.7 J 3 15 TT 
Lithium 210 19 J 750 100 
Magnesium 32100 26200 85200 54800 79600 5000 
Manganese 420 J 319 J 2340 J 54.8 J 83 J 15 50 SMCL 
Molybdenum 3.6 J 4.6 J 474 J 3.5 J 0.86 J 20 
Mercury 0.2 2 
Nickel 24.5 J 13.4 J 11600 .. J 84.3 72.1 J 40 100 
Potassium 13200 J 1730 J 6780 J 2820 J 44300 J 5000 
Selenium 1.4 J 1.6 J 5 50 
Silver 0.72 J 10 100 SMCL 
Sodium 643000 J 47100 57300 123000 1490000 J 5000 
Thallium 10 2 
Tin 3.7 J 2.7 J 50 
Vanadium 22.9 J 85.2 J 10 
Zinc 1.5 J 35.2 J 74.9 J 4.0 J 2.4 J 20 5000 SMCL 
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Table Ill 2 Detected Target Analyte list Metal Results by CLP ILM 03 0 for Unfiltered Samples {cont ) . 
WELl NUMBER CRDL Drinking Water 

ANALYTE (pg/l) Standard 0347 0386 0387 0389 0392 
Aluminum 20.8 J 36.2 J 37.7 J 5430 20 50 to 200 SMCL 
Antimony 10 6 
Arsonic 4.8 J 10 50 
Barium 159 92.3 130 95.4 78.6 J 200 2000 
Beryllium 0.37 J 1 4 
Bismuth 2.3 J 150 
Cadmium 0.15 J 0.23 J 0.13 J 0.11 J 2.2 J 5 5 
Calcium 16400 124000 131000 155000 165000 5000 
Chromium 6.2 J 127 6.7 1.2 J 4040 10 100 
Cobalt 0.61 J 3.0 J 0.4 J 34.7 J 50 
Copper 5.0 J 1.2 J 0.72 J 140 25 1300 MCLG 
Iron 88.1 J 2920 105 18.2 J 28900 100 300 SMCL 
Lead 2.4 J 2.1 J 1.4 J 12.7 J 3 15 TT 
Lithium 100 
Magnesium 53600 37900 41100 40200 53300 5000 
Manganese 5.0 J 48 8.2 J 1.0 J 712 J 15 50 SMCL 
Molybdenum 3.4 J 1.2 J 0.64 J 0.81 J 79.8 J 20 
Mercury 0.2 2 
Nickel 17 J 156 28.1 J 4.4 J 1280 .. J 40 100 
Potassium 2750 J 2040 J 3000 J 2400 J 4580 J 5000 
Selenium 1.6 J 3.1 J 1.4 J 5 50 
Silver 0.56 J 0.5 J 0.36 J 10 100 SMCL 
Sodium 15500 57700 56700 64200 42400 J 5000 
Thallium 2.5 10 2 
Tin 1.7 J 1.4 J 2.0 J 3.2 J 50 
Vanadium 1.2 J 40 J 10 
Zinc 3.8 J 4.2 J 9.0 J 6.6 J 808 J 20 5000 SMCL 
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Table 111.2. Detected Target Analyte list Metal Results by CLP ILM 03.0 for Unfiltered Samples (cont.) 

ANALYTE 

Aluminum 
Antimony 

Arsenic 

Barium 
Beryllium 

Bismuth 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 

Iron 

Lead 

Lithium 
Magnesium 

Manganese 

Molybdenum 

Mercury 

Nickel 

Potassium 
Selenium 

Silver 
Sodium 
lhaJJium 
Tin 

Vanadium 
Zinc 

0410 

61600" 
1.2 J 
9.9 J 

522 

,,~.2.1 

7.3 J 
'c16.7-' 

105000 

_619 
59.2 
264 

227000 
':92.4 . J 

140 
488000 

,,sno 
53.8 J 
0.35 
305 

20000 J 

149000 

1.1 J 
231 
668 J 

0411 

22300 

4.9 J 
126 J 

1.2 J 
2.2 J 

3.3 J 
201000 

\ 1450i 
47.3 J 
40.5 

54100 .. 
',",i4:9 . j; 

75 J 

68100 

···' 1070 .. J' 
10.1 J 

J 
12100 J 

1.6 J 

63900 

1.4 J 

53.4 J 

92.1 J 
All conccntrllllons In mlc:rogroms per lltor (.uQ/lJ. 

' WELL NUMBER 

P015 P027 

16000 .. 3230 23800 
0.5 

13.4 

230 

1.1 
2.7 

~ 4.6 j .. 
258000 

35.8 
10.4 
76.9 

43400 

'! 44.8 
30 

94900 
707 
8.0 

40.8 
7100 

J 
1.6 J 

54,6 J 

J 0.44 J 

J 1.8 J 

J 
J 

25i!~B6 ~, 
19.2 

4.5 J 

0.52 J 

3.9 J 
208 J 
1.4 J 

2.6 J 

\•P'J 
301000 

35.3 
28 J 

32.2 96.5 

'' 33900' ' ' ... :67500 
J · :.J04':l' , .••.. 26_.&1 
J 19 J 50 J 

58900 86200 

J_ ..... 92L.J ...•.•.. :.1!~~'.iJ 
J 44.2 J 6.0 J 

J 
19.6 J 

8550 J 
62.7 J 

8900 J 

116000 101000 5230 
li 2.1'( 
2.2 J 

27.2 17.7 J 
370 139 J 

1.9 J 
65.3 J 

236 J 

CRDL 
(pg/L) 

20 
10 

10 

200 
1 

150 

5 

5000 

10 
50 
25 
100 

3 
100 

5000 

15 
20 
0.2 
40 

5000 

5 
10 

5000 
10 
50 

10 
20 

Drinking Water 
Standard 

50 to 200 SMCL 

6 

50 
2000 

4 

5 

100 

1300 MCLG 

300 SMCL 

15 TT 

50 SMCL 

2 
100 

50 
100 SMCL 

2 

5000 SMCL 

MCLG · M11xhnum Contomlnatlon tovol Goal. A non-onforccnblo concontrntlon ol a drinking water contomlnnnt that Is protoctlvo of adverso humttn hOolth offocts 
ontl oUows ar'l odoqunto morQin of sofoty, 

CI1D1. • Conlr<~ct l'loqulrod Dot<1ctlon l!mlt. 
J · NUJncrt.;;o! vllluu Is trn ostlmtrtod quomlty. 
SMCL· Socondory Mnxlmum Contominotlon Lovol. 
D · Dllpllcoto 

fiOIL· 
U· 

m!crooroms pur lltor. 
Treatment tochnoloQY nctlon !ovol. 
U • Non-detected, 
Slgnlflcont concentmtlon decrease between unfiltered and flltcrod ground wator samples: 
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Table Ill 3 Detected Target Analyte list Metal Results by CLP ILM 03.0 for Filtered Samples 

WELL NUMBER CRDL Drinking Water 
ANALYTE {Jtg/L) Standard 

0123 0312 0313 0315 P027 
AlurnimAm 24.8 J 446 J 140 17.7 J 3430 J 20 50 to 200 SMCL 
Antimony 0.68 J 10 6 
Arsenic 2.6 J 1.9 J 10 50 
Barium 69.1 28.1 J 177 192 88.3 J 200 2000 
Beryllium 0.12 J 0.12 J 0.19 J 1 4 
Bismuth 1.5 J 0.56 J 0.7 J 150 
Cadmium 1.2 J 0.57 J 0.62 J 0.51 J 5 5 
Calcium 73600 190000 159000 155000 110000 J 5000 
Chromium 743 J 335 0.67 J 30.1 10 100 
Cobalt 0.27 J 188 J 3.4 J 0.24 J 3.0 J 50 
Copper 30.3 J 19.2 J 2.6 J 12.1 J 25 1300 MCLG 
Iron 8.6 J 20200 J 4380 27.8 J 7090 J 100 300 SMCL 
Lead 1.3 J 2.4 J 2.5 J 1.8 J 9.2 J 3 15 TT 
Lithium 220 100 
Magnesium 31700 78400 46300 51300 32800 J 5000 
Manganese 406 J 1730 J 68.7 J 3.7 J 110 J 15 50 SMCL 
Molybdenum 2.3 J 89.7 J 2.2 J 2.6 J 3.4 J 20 
Mercury 0.2 2 
Nickel 18 J 9290 J 159 J 50.3 J 14 J 40 100 
Potassium 12800 J 6880 J 2750 J 2760 J 3820 J 5000 
Selenium 5 50 
Silver 10 100 SMCL 
Sodium 627000 60200 92900 J 115000 96700 J 5000 
Thallium 10 2 
Tin 2.1 J 50 
Vanadium 11 J 8.5 J 10 
Zinc 1.3 J 55.9 J 12.1 J 5.1 J 32.3 J 20 5000 SMCL 
J · Numencal value IS an estimated quantity. 
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:31. ANALYTICAL RESULTS 

Table 111.2. (page 2 of 9) t 
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Notes: 

"' ""'""'• ~nh ohl" 

Total 
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I Barium, Total 
IC ium. ~ 
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'um, Total 
I Lead, 
I Lead, Total 
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1 Silver, ~nh hie> 
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1,1-r 

T 

'" 
IIUI 
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inyl Chloride 

t~ 

I~ 

'"""" 

.. - indicares an analyte detection during the Fall sampling event 
''" - indicates an analyte detection during the Spring sampling event 
g -shading indicates analyte detections above maximum contaminant levels 
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3. ANALYTICAL RESULTS 

Table III.2. (page 3 of 9) 

Alii AI YTE I 0~1 01571 015al 0159 0160 I 027110301 n<w I 03031 030~ 

"' ~r luhiA 

rota I 
I Barium, ~nlo ohiA I 0 I \II) I <9 
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um Total IG> · e 
um o 
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11m Total 
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~1113!J7 
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3. ANALYTICAL RESULTS 
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3. ANALYTICAL RESULTS 

Table lll.2. (page 5 of 9) 

ANALYTE I 0321 I n<t?~~l O~?~t U<J<:t. 0321ll~ 

Notes: 

!At Total 
1 R<>rl"m, Soluble 
I R<>rio rm. Total 
11.. "lnh ohio 

11.. Total 
[lll . Snit 1hiA 

1'-'' • "" Total 
1 Lead, "lnh rhlo 

I Lead, Total 
Aor"'''Yo "lnh rhlo 

At w try, Total 
um ~nhrhlo 

tm rota! 
lver, ~n hiR 

lver, rota 
Tritium 
'Iuton it 
Jran un 
'ran urr 
an it 
.1-Tric 

IS\ 

'"""'"' 
tV Ill 

lllvl 1 "'"" 

TtlliiiiUI uduoromethdl "' 
Trich 
I Vinyl Chloride 

. 

e - indicates an analyte detection during the Fall sampling event 

I• 

'e 

e 

I ef"' 

I Ill/$ 

/Ill - indicates an analyte detection during the Spring sampling event 
l\1) - sHlacling iodica~es analy~c detections above maximum contami!loo~ level$ 

I •I (j) I• . 

/e 
/® I e 

le ,. 
I• 

l«t 

10 I e 

1$ 

le 

I® 
.. 



31. ANALYTICAL RESULTS 
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3. ANALYTICAL RESULTS 
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'"' - indicates an analyte detection during the Spring sampling event 
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3. ANALYTICAL RESULTS 

Table m.2. (page 8 of 9) 
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Table C.l. Detections Above Maximum Contaminant Levels 

1 ,2-<:is-D ichloroethene 0370-0001 09124/93 

0370-1001 03/08/94 

1'015.0001 03125/94 

Arsenic. total . 0335.0001 1;>4/01/94 

Cadmium, total 0120-0001 10/14/93 

Chloroethene (vinyl chloride) 1'015.0001 03/25/94 

Chromium, soluble .· ·.•• 0312.0001 04/13/94 

0373.0001 03/16/94 . 

Chromium, total 0115.0001 10/12/93 

0115.0001 03/22/94 

0117.0001 10/13/93 

0117.0001 04/14/94 

0120-0001 10/14/93 

0120-0001 04/14/94 

0152.0001 09/12/93 

0301.0001 09/24/93 

0305.0001 09/11/93 

0305.0001 03/10/94 

0306-0001 09/11193 

0312.0001 09/24/93 

0313.0001 09/13/93 

0313.0001 03/17/94 

0327.0001 09/27/93 

0373.0001 03/16/94 

0377.0001 09/26/93 

0377-1001 09/26/93 

0377.0001 03/28/94 

0379.0001 03/15/94 

0388.0001 03/28/94 

Lead, soluble 0128-1001 09/24/93 

0304.0001 04105194 

0382.0001 03/17/94 

Lead, total 0046-0001 10113/93 

0120-0001 10/14/93 

0125.0001 09/24/93 

0128-1001 04/04/94 

0137.0001 09127/93 

0137.0001 03/28/94 

0151.0001 10/15/93 

0304.0001 09/16/93 

0304.0001 04/05/94 

0314.0001 03/16/94 

0317-1001 03/16/94 

ER Program, Mound Plant OU 9, Hydrogeologic Investigation: Groundwater Sweeps R 
Revision 1 April 1995 
MOUN09\M9GWSR5.AC 3120195 

190. 

J 480. 

120. 

58.0 

J 13.1 

17. 

8950. 

115. 

J 6060. 
2950. 

J 2870. 

J 2980. 

J 15100. 

J 2600. 

J 374. 

104. 

J 494. 

273. 

122. 

8190. 

258. 

820. 

J 177. 

228. 

174. 

191. 

415. 

104. 

J 171. 

J 43.9 

23.7 

40.4 

J 15.8 

J 26.4 

J 17.8 

J 44.4 

23.8 

18.4 

17.2 

J 43.0 

J 51.0 

J 22.4 

·MeL 

70 

70 

70 

50 

5 

2 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 
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Table C.l. (page 2 .of 3) 

:~eter •' ... ··.: --

•••••••••••• 

~- ..... 

. ' ·:(!<giL)" ' ' ·,·.·. : · ·.ui:.oci.ooii • · ·•·••Log'Date •<Result MCL 

Lead, total (Continued) 037~1 09/26/93 16.0 15 

0602.0001 09/16/93 36.9 IS 
1'027.0001 03121/94 29.0 15 

Radium-226 (pCi/L) 0335.0001 04/01/94 39.47 20 

Tetrachloroethene 0046-0001 10/13/93 5.1· 5 

0046-0001 03/18/94 5.6 5 

0063.0001 10/13/93 J 27. 5 

0063.0001 03/18/94 23. 5 

0152.0001 03/25/94 5.1 5 

0153.0001 03/25/94 8.2 5 

0305.0001 09/ll/93 16. 5 

0305.0001 03/10/94 22. 5 

0306-0001 03/10/94 7.9 5 

0307.0001 09/13/93 J 10. 5 

0307.0001 03/10/94 10. 5 

0313.0001 09/13/93 J 7.5 5 

0313.0001 03/17/94 11. 5 

0327.0001 09127/93 J 12. 5 

0327.0001 03130/94 11. 5 

0370.0001 09124/93 140. 5 

0370.1001 03/08/94 J 290. 5 

0373.0001 09/25/93 J 49. 5 

0373.0001 03/16/94 48. 5 

0375.0001 03/14/94 8.9 5 

0397.0001 09/25/93 J 14. 5 

0397.0001 03/ll/94 16. 5 

0601.0001 04/12/94 J II. 5 

!'015.0001 03/25/94 5.3 5 

Trichioroethene 0063.0001 10/13/93 J2L 5 

0063.0001 03/18/94 30. 5 

0152.0001 03/25/94 6.5 5 

0153.0001 09/12/93 5.9 5 

0153.0001 03/25/94 12. 5 

0305.0001 09/ll/93 23. 5 

0305.0001 03/10/94 J 26. 5 

0306-0001 09/ll/93 J 6.0 5 

0306-0001 03/10/94 J 12. 5 

0307.0001 09113/93 6.7 5 

0307.0001 03/10/94 6.1 5 

0312.0001 09/24/93 J 22. 5 

0312.0001 04/08/94 46. 5 

0315.0001 09/12/93 8.6 5 

. 0315.0001 03/25/94 7.8 5 

ER Program, Mound Plant OU 9, Hydrogeologic Investigation: Groundwater Sweeps Re 
Revision 1 April 1995 
MCUN09\M9GWSRS.AC 3/20/95 
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Table C.!. (page 3 of 3) 

.Parameter 
i(l'gJL)• · ... AL<x:atlon · 

Trichloroelhene (Continued) .. 0347-0001 

0347-0001 

0347-1001 

0370-0001 

0370-0001 

0370-1001 

0373-0001 

0373-0001 

0386-0001 

0386-1001 

0397-0001 

0397-0001 

0605-0001 

0608-0001 

1'015-0001 

1'027-0001 

Tritium (pCi/L) 0115-0001 

0120-0001 

0324-0001 

0601-0001 

0601-0001 

0602-0001 

0607-0001 

0607-1001 

0608-0001 

'All units in ~gfL except as shown for radium-226 and tritium (pCifL). 
MCL - maximum contaminant level 

:;Log•Date 

09/30/93 

03/24/94 

03/24/94 

09/24/93 

03/08/94 

03/08/94 

09/25/93 

03/16/94 

03/23/94 

03/23/94 

09/25/93 

03/ll/94 

04/12/94 

04/08/94 

03/25/94 

03/21/94 

10/12/93 

10/14/93 

09/16/93 

09125193 

04/12/94 

04/08/94 

10114/93 

10/14/93 

04/08/94 

ER Program, Mound Plant 
Revision 1 
M0UND9\M9-GWSI'I5.AC li2019S 

OU 9, Hydrogeologic Investigation: Groundwater Sweeps 
April 1995 

·. 
·:Result MCL 

J 9.2 5 

Jll. 5 

1 8.5 5 
172. 5 
1140. 5 

1 160. 5 
1 31. 5 
32. 5 
6.8 5 

6.6 5 

111. 5 

19.5 5 

1 5.7 5 

1 5.3 5 

28. 5 

5.4 5 

46500. 20000 

33500. 20000 

23200. 20000 

158000. 20000 

76500. 20000 

20700. 20000 

25200. 20000 

25100. 20000 

20200. 20000 
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~UlL ~~KttNlNU ~HLlLliY ~UlLUlNS ~U 

HRC MOUND 
WELl.. A & B 

SI<I!PU lll'f: COKT 
SAAPU oomll!l .ro 
DATE SttEEI!El) 06/30/87 
DATE COLLEC!EI %/30/87 
S/.I'J'L£1< KAI!£ I If t. Sl!i!H. 

f§~==~~~=~-=:o:;;;-:::=~~~:::o:::-----=;==:~;;;§==-==:.:;;;:.l;~~-::-="=": ==--=~~=;~r:~g~j§~~~f: i:. ·~~~f~;;: .--. : :• . . 
WEll: Slo!t'lE : Sf~]S : liEI6H! : ~'<!!!S CIS : if.U<.S CIS : Ill 2ll : fll 238 : oF.!f I ;;.,plE 
II. : HUl'JER : : FKtlDR : !H·m : PU-231 ptilg pCi/g l~c>T:OH 

300 ' 0.117 ' \ - . 
!ll Sl &EST 15701 : 

15701 : 300 : 0.161 ' 
7797: 

12161 : 
1m: 

1!0£7 : 
13.0 :.;. 

~ 107.3~ 
\-~ 

RAJL!olA; LOADIH6 JY I~ II 

'· 

dJ 

g~~Jm~jt:•!ij~j'~~~lis~;Hr~~§~1liiH~~ijili~~;il-~l1''Ei§iir§~lfo'"~~J·~.,;:-=;;§§§11llii~;;§gjm=;;§•lmt 

ALL SOIL SAMPLE ARE RAN FOR 400 SEC UNLESS SPECIFIED IN 
THIS REPORT , 
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SCREENING POTENTIAL RELEASE SITES BASED ON SOIL GAS 
READINGS 

Soil gas readings can be utilized in the FRS screening process to identify potential release sites that may present a potential 
soil contamination problem for volatile organics. The soil gas survey that was conducted at Mound as part of the 
"Reconnaissance Sampling Report--Soil Gas Survey and Geophysical Investigations, Mound Plant Main Hill and SMIPP 
Hill" investigated 8 volatile compounds. The concentrations of these compounds in the in the vapor phase within the pore 
spaces of the soil can be correlated to the actual soil contaminant concentrations by utilizing a method developed by ICF 
Kaiser Engineers. This technique has been used with US EPA Region IX approval at a large Superfund site contaminated 
with many of the same chemicals found at relatively low levels in soils at the Mound Plant. 

The soil concentration can be estimated from the soil gas values by the following equation: 

Ct = (Cg/Pb)*[[ Pb * Kd /H] + [pw I H] + [pt -pwJ] 

where 

Cg concentration of volatile chemical concentrations as soil vapor in ng/ml 
Pb Bulk density of the soil in g/ml 
Kd soil/water partition coefficient in ml!g 
H Dimensionless Henry's Law Constant 
pw water filled porosity 
pt total porosity 
Ct target soil concentration in ng/g or uglkg (ppb) 

The technique that Mound Plant will use for screening a FRS 
is to compare the soil gas values obtained at a PRS with soil gas concentrations that are known to be below any regulatory 

or health based level of concern. The risk based guideline values for the Mound Plant (DOE, December 1995) soils are 
based upon 10"' risk levels or a hazard index of 1. These values correspond to direct soil exposure to persons who's 
activities place them at the highest risk, in particular inhalation and ingestion by a Mound Plant construction worker. 

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

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

Cg = (Pb*Ct)/[[Pb*KdfH] + [pw/H] + [pt-pw]J 

The values of the soil specific and chemical parameters for this equation are summarized as follows: 

Pb 
pw 
pt 
foe 

3/19/96 

1.6 
0,15 
0.43 
0.02 

Bulk density of the soil in g/ml 
water filled porosity 
total porosity 
fraction organic material in soil (used in developing the SSL values) 

Pageficu 



na not available 

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

The soil screening level values are calculated using the Soil Screening Methodology. The Potential Release Site is assumed 
to be more than 100 meters from a potential drinking water source with an aquifer thickness of 15 meters and a source size 
of 10 meters. The hydraulic gradient is assumed to be 0.01 which is conservative for most oftheMoundPiantPRSs. In 
special instances where the PRS lies less than 100 meters from a potential drinking water source, or the hydraulic gradient 
is much less than 0.0 1, new SSL values and new acceptable soil gas values will be calculated for that particular PRS. 

3!19/96 
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Table A.1 

Detected Volatile Organic Compounds (Jlg/kg) 

13acl<ground Industrial Scenario SGC-AOJ-
ANALYTE Value Guideline Criteria 000074 

PE fREX sample Area 

Acetone NA 
1 ,2-Dichloroethene (totaQ NA 
2-Butanone NA 
Benzene NA 
Carbon Disulfide NA 
Chloroform NA 
Chloromethane NA 
Ethylbenzene NA 
Methylene Chloride NA 
Tetrachloroethene NA 
Toluene NA 
Trichloroethene NA 
Xylene (total) NA 

No entry - not detected 
J - Numerical value is an estimated quantity 
C - Identification confirmed by GC/MS 
mg/kg - micrograms per kilogram 
Red= above Guideline Criteria (GC) 
Green = above GC and below Background 
Magenla = above Background and Below GC 
Blue = above Background (no GC) 

AREAJ 
21000000 
43000000 
93000000 
8.90E+03 

280000 
3100 

NA 
480 

3.95E+05 10 
21000000 

250000 
41000 

430000000 

~ Table A.1. Soil Gas Confirmation Sampling Page 10of13 

----, 
·:.;-·-

SGC-AOJ-
000075 
AREAJ 

7J 

12 

SGC-AOJ-
000076 
AREAJ 

,:.:; 

11 "\ 

1 J 

AREA3 

1 J 

-------

SGC-A03-
000081 

AREA3 

6 
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Table A.1 
Detected Volatile Organic Compounds (f-l.g/kg) 

ANALYTE 
Background Industrial Scenario 

Value Guideline Criteria 
PETREX sample Area 

Acetone NA 
1 ,2-Dichloroethene (total) NA 
2-Butanone NA 
Benzene NA 
Carbon Disulfide NA 
Chloroform NA 
Chloromethane NA 
Ethylbenzene NA 
Methylene Chloride NA 
Tetrachloroethene NA 
Toluene NA 
Trichloroethene NA 
Xylene (total) NA 

No entry - not detected 
J - Numerical value is an estimated quantity 
C - Identification confirmed by GC/MS 
mg/kg- micrograms per kilogram 
Red = above Guideline Criteria (GC) 
Green= above GC and below Background 
Magenta = above Background and Below GC 
Blue = above Background (no GC) 

Table A.1. Soil Gas Confirmation Sampling 

21000000 
43000000 
93000000 
8.90E+03 

280000 
3100 

NA 
480 

3.95E+05 
21000000 

250000 
41000 

430000000 

SGC-A03-
000082 

AREA3 

5 
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SGC-A03-
000083 
AREA3 

67 

21 

7 

SGC-A03-
000084 

AREA3 

5 J 

SGC-A03-
000085 

AREA3 

1 J 

SGC-A03-
000036 

AREA3 

9 
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TableA.1 

Detected Volatile Organic Compounds (J!Qikg) 

ANALYTE 
Background Industrial Scenario 

Value Guideline Criteria 
l'ETREX sample Area 

Acetone NA 
1 ,2-Dichloroethene (totaQ NA 
2-Butanone NA 
Benzene NA 
Carbon Disulfide NA 
Chloroform NA 
Chloromethane NA 
Ethyl benzene NA 
Methylene Chloride NA 
Tetrachloroethene NA 
Toluene NA 
Trichloroethene NA 
Xylene (total) NA 
No entry - not detected 
J - Numerical value is an estimated quantity 
C - Identification confirmed by GC/MS 
mg/kg - micrograms per kilogram 
Red = above Guideline Criteria (GC) 
Green = above GC and below Background 
Magenta= above Background and Below GC 
Blue= above Background (no GC) 

Table A 1. Soil Gas Confirmation Sampling 

21000000 
43000000 
93000000 
8.90E+03 

280000 
3100 

NA 
480 

3.95E+05 
21000000 

250000 
41000 

430000000 

SGC-AOS-
000087 
WEST 

13 

4J 

11 

26 

<<-,, ___ 

"· h 

c,-',: / 

SGC-A21-
000088 

/- ,. 

2 

" 
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J 

SGC-A22-
000093 

AREA22 

1 

1 

J 

J 

SGC-SDB-
000097 

SOB 

12 

SGC..SDB-
000098 

SOB 
11 

21 

70 

11126196 



TableA.2. 

Detected Semivolatile Organic Compounds (flg/kg) 

Background Industrial Scenario SGC-A03- SGC-A03- SGC-A03- SGC-A03- SGC-A03- SGC-A03-
ANALYTE Value Guideline Criteria 000080 000081 000082 000083 000085 000086 

~~I ~~X: ~ample Area A~~A~ A~tA~ A~~A3 PJ~f;A3 fi~~i\3 A~~3 

Acenaphthene NA NA 89 J 
Acenaphthylene NA NA 280 J 220 J 
Anthracene NA 64000000 J 150 J 150 J 
Benzo(a)anthracene NA 4.10E+03 J 480 560 25 J 55 J 76 J 
Benzo(a)pyrene NA 410 J 850 660 28 J 54 J 70 J 
Benzo(b)fluoranthene NA 4100 J 640 580 25 J 53 J 55 J 
Benzo(g,h,i)perylene NA · NA J 590 310 J 26 J 29 J 47 J 
Benzo{k)fluoranthene NA 41000 J 630 580 27 J 56 J 64J 
Bis(2-ethylhexyl)phthalate NA 2.15E+05 J 
Butylbenzylphthalate NA 43000000 
Carbazole NA NAJ 19 J 45 J 
Chrysene NA 410000 J 500 690 32 J 65J 63J 
Di-n-butyl phthalate NA 21000000 
Di-n-cetyl phthalate NA 4300000 
Dibenz(a,h)anthracene NA 410 J 180 J 110 J 23 J 
Dibenzofuran NA NA 56 J 84 J 
Diethyl phthalate NA NA 
Fluoranthene NA 8500000 J 780 890 110 J 52 J 150 J 
Fluorene NA NA 89 J 81 J 
lndeno(1 ,2,3-cd)pyrene NA 4.10E+03 J 580 440 16 J 33 J 39 J 
2-Methylnaphthalene NA NA 25 J 79 J 
Naphthalene NA NA 79 J 45J 
Phenanthrene NA NA J 370 J 520 18 J 28 J 70 J 
Phenol NA 130000000 J 
Pyrene NA 6400000 J 690 930 92 J 50 J 98 J 130 J 
No entry - not detected 
J ~Value is an est. quantity 
D- Sample was diluted 
NA ~Value not available 
H -Analyzed outside holding time 
*~Unconfirmed due to interference 
mglkg ~micrograms per kilogram 

"' " QQ 
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Table A.2. 
Detected Semivolatile Organic Compounds (J.Lgikg) l::·, 

Background Industrial Scenario SGC-A03- SGC-A21- SGC-A22- SGC-A22- SGC-A22- SGC..SDB- SGC..SDB-
ANALYTE Value Guideline Criteria 000087 000088 000092 000093 000094 000097 000098 

~~Trl~ ilample Area li'i1~1lT ·.· i'irl~i'i21 A~~~ i'irl~i'i22 i'irl~22 ~;r)!j 1lt'l!l 
Acena phthene NA NA 19 
Acenaphthylene NA NA :';_.;, 40 J 
Anthracene NA 64000000 33 J 39 
Benzo(a)anthracene NA 4.10E+03 23 J 51 J 160 J 100 
Benzo(a)pyrene NA 410 23J 65 J 180 J 92 
Benzo(b )fluoranthene NA 4100 28 J 62J 170 J 96 
Benzo(g,h,i)pe~lene NA NA •'>i,.o 48 J 65J 46 
Benzo(k)fluoranthene NA 41000 '>>> 21 J 69 J 160 J 95 
Bis(2-ethylhexyl)phthalate NA 2.15E+05 ~',! : 26 J 19 J 
Butylbenzylphthalate NA 43000000 ;V';' 

Carbazole NA NA ·: .. ," 50 
Chrysene NA 410000 '\''>-. 25 J 76 J 170 J 130 
Di-n-butyl phthalate NA 21000000 
Di-n-octyl phthalate NA 4300000 ;•;cl': 

Dibenz(a,h)anthracene NA 410 35 J 22 
Dibenzofuran NA NA 28 
Diethyl phthalate NA NA 20 J 
Fluoranthene NA 8500000 24 J ,'!;;) 59 J 140 J 330 J 350 
Fluorene NA NA 1;:\::. 27 
lndeno(1 ,2,3-cd)pyrene NA 4.10E+03 42 J 110 J 62 
2-Methylnaphthalene NA NA 
Naphthalene NA NA 
Phenanthrene NA NA 21 J 42 J 96 J 150 J 340 
Phenol NA 130000000 
Pyrene NA 6400000 19 J '·\:Zi 48 J 120 J 280 J 240 

No entry· not detected :,::r 
J - Value is an est. quantity 
D ·Sample was diluted 
NA ·Value not available 
H- Analyzed outside holding time 
• - Unconfirmed due to interference 
mgfkg -micrograms per kilogram 

"' " ()Q 
ro 
1-' Table A.2. Soil Gas Confirmation Sampling Page 11 of12 11/26/96 a-..., 



"" "' 00 
(1) 

Table A.3. 

Detected Pesticides/PCB's (!lg/kg) 

Background Industrial Scenario 
ANALYTE Value Guideline Criteria 

PETREX sample Area 

Aroclor-1248 NO 
Aroclor-1254 NO 
Alpha-Chlordane ND 
Gamma-Chlordane NO 
4,4'-DDT 9000 
Dieldrin NO 
Endosulfan I NO 
Endosulfan II NA 
Endrin NO 
Heptachlor ND 
No entry - not detected 
• - Unconfirmed due to interference 
NA - Value not available 
NO - No detections in background samples 
mg/kg - micrograms per kilogram 
Red = above Guideline Criteria (GC) 
Green = above GC and below Background 
Magenta = above Background and Below GC 
Blue = above Background (no GC) 

Table A.3. Soil Gas Confirmation Sampling 
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TabloAA. 

Detected TAL I '(mglkg) 

Background Industrial Sc<marlo 
ANALYTE Value Guldo11ne Criteria 

ALIN~Ik~) 
A1timooy 

'"""lc 

··~" 
«m 

I 

Galcl«m 310 

>oboll 19 

''"""' 
~ 

I 

I 
19 

I 

""lll'm 

I 

""".£. 
" I 

NO?""'· Oo< OO«><I<OO 
mglkg • milllgrams/kl!ogl':lm 
NA ·Value not available 
NC- Background not comp 
NO· No detections in background samples 
m -N/ • mUll rams er kilo ram ro ortod as nitro on gkggpg,p g 
J- Numorical valuo Is an estimated quantity 
B • Ana\yte detected in blanks associated with this sampto 
Rod= above Guldol!no Crltorla (GC) 
Gree-r., = above GC and below Background 
M'1gt•nt'1 =above Background nod BolowGC 
B!uo = <1bovo Background (no GC) 

TabloA4. Soli Gas Confirmation Sampling 
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TableA.4. 

Detected TAL '(mg/kg) 

Background Industrial Scenario SGC-A03-
,. ValUe G"ldollno C11torla 000081 ANALYTe 

I <an 

~ 

I 

~ 
Tin 

•=-NA ·Value not available 
NC • Back.ground not comp 

19000 

31 

141)Q_ 

"' 
40 

N_l\_ 

NO· No detections In backsround samples 
mg-Nlkg • milligrams por kHogram, reported as nitrogen 
J . Numerical value Is a.n estimated quantity 
B. Analyto detected In blanks associated with this S<lmplo 
Rod= abovo Gulde!lno Criteria (GC) 
GrN:>rt = above GC and below Background 
Tvlof)t-nt::J = above Bnck.ground and Solow GC 
Blue= above Backgrourttl (no GC} 

Table A4. Soli Gas Connrmatlon Sampling 
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Table A.5. 

Detected Radionuclides (pCi/g) 

Background Industrial Scenario 
ANALYTE Value Guideline Criteria 

PETREX sample Area 

Americium-241 ND 
Bismuth-207 ND 
Bismuth-21 0 ND 
Cesium-137 0.42 
Cobalt-60 NC 
Plutonium-238 0.13 
Plutonium-239/240 0.18 
Potassium-40 37 
Radium-226+0 2 
Thorium-228+0 1.5 
Thorium-230 1.9 
Thorium-232 1.4 
Uranium-234 1.1 
Uranium-235+0 0.11 
Uranium-238+0 1.2 
No entry - not detected 
ND -No detections in background samples 
NA - Data not available 
NC- Background value not computed 
pCi/g - picocuries per gram 
Red = above Guideline Criteria (GC) 
Green = above GC and below Background 
Magenta= above Background and Below GC 
Blue = above Background (no GC) 

Table A.5. Soil Gas Confirmation Sampling 
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Table A.5. 

Detected Radionuclides (pCi/g) 

Background Industrial Scenario SGC-A03- SGC-A03- SGC-A03- SGC-A03- SGC-A03-
ANALYTE Value Guideline Criteria 000081 000082 000083 000084 000035 

15!!:T~!;:~ sample Area A~~A~ :0:~1;::0: 1i A~~A~ A~~A~ A~bt\ ~ 

Americium-241 ND 4.95 
Bismuth-207 ND 0.175 
Bismuth-21 0 ND NA 
Cesium-137 0.42 4.60E-01 
Cobalt-60 NC 0.1 
Plutonium-238 0.13 5.5 0.219 0.039 0.0969 0.0456 0.118 
Plutonium-239/240 0.18 5.5 0.0121 
Potassium-40 37 NA 8.51 12.4 3.49 4.46 8.21 
Radium-226+D 2 1.40E-01 0.692 0./.!,SS 0.341 0.372 0.552 
Thorium-228+D 1.5 0.85 0.464 0.647 0.133 0.69 ·J:I3 
Thorium-230 1.9 44 0.768 0.618 0.346 0.513 0.575 
Thorium-232 1.4 50 0.445 0.659 0.114 0.438 0.89 
Uranium-234 1.1 37.5 0.616 0.578 0.319 0.546 0.536 
Uranium-235+D 0.11 3.35 0.0246 0.0371 
Uranium-238+D 1.2 11 0.584 0.551 0.289 0.579 0.666 
No entry - not detected <": 
ND -No detections in background samples 
NA - Data not available 
NC - Background value not computed 
pCi/g - picocuries per gram 
Red = above Guideline Criteria (GC) 
Green = above GC and below Background 
Magenta = above Background and Below GC 
Blue = above Background (no GC) 

"' "' !)Q 
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TableA.5. 

Detected Radionuclides (pCi/g) 

Background Industrial Scenario SGC-A03-
ANALYTE Value Guideline Criteria 000086 

PETREX sample Area 

Americium-241 ND 
Bismuth-207 ND 
Bismuth-21 0 ND 
Cesium-137 0.42 
Cobalt-60 NC 
Plutonium-238 0.13 
Plutonium-239/240 0.18 
Potassium-40 37 
Radium-226+D 2 
Thorium-228+D 1.5 
Thorium-230 1.9 
Thorium-232 1.4 
Uranium-234 1.1 
Uranium-235+D 0.11 
Uranium-238+D 1.2 
No entry - not detected 
ND -No detections in background samples 
NA - Data not available 
NC- Background value not computed 
pCi/g - picocuries per gram 
Red = above Guideline Criteria (GC) 
Green =above GC and below Background 
Magenta = above Background and Below GC 
Blue = above Background (no GC) 

Table A5. Soil Gas Confirmation Sampling 
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4.60E-01 
0.1 
5.5 3.11 
5.5 0.00943 
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0.85 0.773 

44 1.07 
50 0.806 

37.5 0.799 
3.35 0.0617 

11 0.966 
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