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CH2M HILL
Mound, Inc.

t Mound Road

CHzMHILL P.O. Box 3030

Miamisburg, OH

45343-3030

ER-106/03
October 9, 2003

Mr. Richard B. Provencher, Director
Miamisburg Closure Project

U. S. Department of Energy

500 Capstone Circle

Miamisburg, OH 45342

SUBJECT: Contract No. DE-AC24-030H20152
Contract Deliverable 039 — PRS Documents
PRS 87 PACKAGE, FINAL

Dear Mr. Provencher:
Danny Punch from your office has approved the release of the following document:

e PRS 87 Package, Final
Public comments were received and are included in this final package. The public comments required
no response. This package is therefore submitted as documentation of the decision process leading
to RA binning for this PRS. Final documentation of the effectiveness of the RA will be accomplished -
through the issuance of a Core Team approved OSC Report. If you have any questlons regarding the
document, please contact Dave Rakel at Extensmn 4203.
Sincerely, ‘

onte A. Williams
Deputy Project Manager, Environmental Restoration

MAW/KMA/jdg

Enclosure

cc: David Seely, USEPA, (1) w/attachments " Dave Rakel, CH2M HILL, w/o attachments
Brian Nickel, OEPA, (1) w/attachments . Public Reading Room, (4) w/attachments
Ruth Vandegrift, ODH, (1) w/attachments : Admin Records, (2) w/attachments
Paul Lucas, DOE/MCP, (1) w/attachments : DCC, (1) w/attachments

Danny Punch, DOE/MCP, (1) w/attachments
Lisa Rawls, DOE/MCP, w/o attachments
Randy Tormey, DOE/OH, (1) attachments
Terrance Tracy, DOE/HQ, (1) w/attachments
Dann Bird, MMCIC, (3) w/attachment

J. D. Bonfiglio, MESH, (1) w/attachment
Monte Williams, CH2M HILL, w/o attachments
John Fulton, CH2M HILL, w/o attachments
Gene Valett, CH2M HILL, w/o attachments
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October 1, 2003 o
o
Mr. Paul Lucas =
U.S. Department of Energy S
MCP
500 Capstone Circle
Miamisburg, OH 45342

Re: Comments Regarding PRS 87 Data Package, Public Review Draft
Mound Plant, Ohio

Dear Mr. Lucas:

- The Miamisburg Mound Commﬁhity Improvement Corporation (MMCIC)

appreciates the opportunity to review the PRS 87 Data Package, Public Review Draft.
Our comments are included on the attached sheet. For your convenience, and where
applicable, we have arranged the comments in two categories labeled “Substantive”
and “Errata”. The “Substantive” comments are ones that we believe are critical to our
interpretation of the document. “Errata” comments are comments of an editorial
nature and do not have a significant impact on the document.

If you have any questions, please contact me.

Sincerely,

J%Mpé//ﬁo/ FArcl

Daniel D. Bird, FAICP é.»
Planning Manager

cc:  Michael Grauwelman, MMCIC
..~ Ellen Stanifer, EHS .
.David Rakel, CH2M Hill _
- Frank Schmaltz, DOE/MCP..
Danny Punch, DOE/MCP



Subject PRS 87 Data Package

Version Public Review Draft
September 2003

Substantive Comments

1. It is our understanding from the review of the PRS 87 Data Package that the contaminants
of concern include trichloroethene (TCE), vinyl chloride, and 1,2-dichloroethene. From
the array of the potential COCs, these three chemicals had levels that exceed screening.
levels. As with other data packages, MMCIC must rely on the information provided in
the data package as complete for the determination of COCs. Based on this information,
MMCIC concurs with this proposed activity. '

3. - MMCIC requests that after the completion of the removal action, the site is returned to a
condition consistent with the Mound Reuse Plan.

3. If MMCIC’s understandings are correct, ne specific response to the above comment is

necessary, and MMCIC further understands these comments will be included in the OSC
report.

Errata

1. No Comments.

. . 7 N
Gt B oo Fach-
- Daniel D. Bird, FAICP
Planning Manager
MMCIC

ctober | 2003

Date



MIAMISBURG CLOSURE PROJECT
POTENTIAL RELEASE

SITE PACKAGE

Notice of Public Review

[The following document is available for publid
review in the CERCLA Public Reading Room,
305 E. Central Ave., Miamisburg, Ohio. Publig
comment on this document will be accepted,
September 3, 2003 through October 3, 2003.

bRS 87: Building 49 Solvent Shed -

Questions can be referred to Danny Punch at
937) 847-8350 extension 301.

.S. Department of Energy
.S. Environmental Protection Agency
hio Environmental Protection Agency




'PRS 87 Package Tracking Sheet

Working Draft (to DOE)

Draft (to Core Team) -

Draft Proposed Final Binned RA on11 December 2002. Addendum 1 submitted to CT. No June 2003
USEPA comments. OEPA comments included. Added Addendum 1 to '
original package.

Public Review Draft Public review period: September 3, 2003 through October 3, 2003 September 2003

Final Added public comments. No response was required. October 2003
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Addendum 1 to PRS 87 Package

PRS HISTORY:

Potential Release Site (PRS) 87 is located in the central portion of the site as shown on
Figure 1. PRS 87 refers to two solvent storage sheds associated with the cleaning
operations historically performed in Building 49. Shed #1 was removed when Building
49 was enlarged by constructing an addition onto the north side of the existing structure.
The shed’s former footprint (approximately 10 ft. by 10 ft.) lies within the northern
portion (the addition) of Building 49. Shed #2 was constructed to replace Shed #1. Its
footprint (approximately 10 ft by 12 ft.) lies approximately 75 ft. east-northeast (Figure 2)
of Building 49. Process history indicated that the potential contaminants of concern for
PRS 87 are trichloroethene (TCE), FREON 113 (also known under trade name FREON
TF or chemical name 1,1,2-trichloro-1,2,2-trifluoroethane), and hexane. An historic
elevated sample result (SGC061) of 43,000 ug/kg of TCE, near the east wall of Building
49 (Figure 2), was consistent with the process history. There is no historic or current
data indicating contamination at unacceptable levels at Shed #2. PRS 87 was binned
Further Assessment (FA) by the Core Team in November 1996.

FURTHER ASSESSMENT ACTIVITY:

FA sampling consisted of 4 sampling events. The first event (Event 1) was the FA
sampling for the Test Fire Valley area (PRSs 72, 73, and 87), completed in July of 2001
per the Core Team-approved Sampling and Analysis Plan‘” (SAP). Samples collected
to further assess PRS 87 (TF73 - TF92) were analyzed for volatile organic compounds
(VOCs) to determine if TCE or its degradation products are present. The results for PRS
87 samples are reported in the PRS 72/73/87 FA Data Report? and the sample
locations are shown on Figure 2. Based on results from the first sampling event, PRSs
72 and 73 were binned No Further Assessment (NFA) by the Core Team.

SOIL. The results of the first sampling event indicated that there are no VOCs present
in the region of Shed #2, but that VOCs were detected at a sample location at the
northern corner of the Building 49 foundation, suggesting the potential for the presence
of residual VOCs beneath the Building 49 concrete slab floor. This prompted three
additional sampling events using the sampling protocols and analysis requirements of
the original SAP between April and November 2002: (1) additional Building 49 perimeter
sample borings (Event 2, TF50 — TF61), (2) sample borings inside the building (Event 3,
TF093 — TF106), and (3) sampling in nearby utility trenches (Event 4, UT01 — UT19).
Figure 2 indicates the PRS 87 sample locations from all 4 sampling events and the PRS
87 FA Data Report® details the sampling and analysis results. Table 1 summarizes the
VOCs detected in soil, which are consistent with process history. The detected
compounds included known historical cleaning solvents: TCE, FREON 113, acetone,
and 2-butanone; and degradation products of TCE: 1,2-dichloroethene, 1,1-
dichloroethene, and vinyl chloride. Toluene and carbon disulfide are not known to have
been cleaning solvents used at the site;, however they were detected at very low
concentrations and will be removed with the other contaminants. All compounds
detected except TCE were at concentrations below applicable screening levels (more
restrictive of 10° Risk-Based Guideline Value (RBGV) or Hazard Index of one) shown in
Table 1. TCE beneath Building 49 exceeds the screening level (TF099). Building 49 and
Shed #2 were demolished in March/April 2003.

Final ' 10f6



Addendum 1 to PRS 87 Package

LEACHING POTENTIAL. To address the potential for VOCs to leach from soil to
groundwater, soil screening levels (SSLs) are generated and compared to the maximum
concentrations detected (supporting calculations are presented in Appendix A to
Addendum 1). This comparison is shown in Table 1. Based on results reported in the
PRS 87 Data Report® and summarized in Table 1, TCE, vinyl chloride, and 1,2-
dichloroethene were found to have the potential to leach from soil to groundwater at
unacceptable levels.

Table 1: Results Summary (ug/kg)

Analyte Maximum Location/ Depth Screening Level* SSL
Result
TCE _ 23,000D TF099/8.0 ft. 5,000 40
vinyl chloride 400 JD TF099/12.0 ft. NC 10
1,2-dichloroethene 1 1,006 TF099/8.0 ft. 2,100,000 250
1,1-dichloroethene 53 TF099/8.0 ft. 120 70
carbon disulfide 37 TF099/8.0 ft. 1,160,000 NC
FREON 113 21 TF099/8.0 ft. 2,500,000 NC
acetone 180 TF104/29.0#. | 21,000,000 1090
2-butanone 24 TF54/4.0 ft. 21,800,000 NC
toluene ' 32 TF099/8.0 ft. 2,000,000 10,476

D: compound identified in an analysis at a secondary dilution factor
J: estimated value

NC: not calculated

* more restrictive of 10° RBGV or Hazard Index of One

LEACHING AT PHASE | BOUNDARY. While leaching calculations described above
and presented in Appendix A indicate the potential for groundwater leaching, soil and
groundwater sampling was performed at locations TFV-SANT1 and TFV-F/DW1 (Figure
1) down gradient from Building 49 and at the proposed Phase | Parcel Transfer
Boundary to confirm that contamination from PRS 87 did not extend to the boundary of
property slated for transition from DOE ownership. The analytical results presented in
Appendix G of the PRS 87 FA Data Report® indicate that there is no detectable
groundwater leaching of VOCs to the Phase | Boundary region.

FIGURES:

Figure 1: Location of PRS 87
Figure 2: PRS 87 Sample Locations

Final " 20of6



Addendum 1 to PRS 87 Package

REFERENCES:

1) PRS 72/73/87 Test Fire Valley Sampling and Analysis Plan, Final, January 2002
2) PRS 72/73/87 Test Fire Valley FA Data Report, Final Rev. 2, March 2002
3) PRS 87 Further Assessment Data Report, Rev. 0, June 2003

PREPARED BY:

Gary Miller, CH2MHill, ER Technical Staff
Dennis Gault, CH2MHill, ER Project Engineer
Karen M. Arthur, CH2MHill, ER QA

Final 30of6
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Addendum 1 to PRS 87 Package

MIAMISBURG CLOSURE PROJECT
PRS 87

RECOMMENDATION:

Potential Release Site (PRS) 87 is located in the central portion of the site. PRS 87
refers to two solvent storage sheds associated with the cleaning operations historically
performed in Building 49. Shed #1 was removed when Building 49 was enlarged by
constructing an addition onto the north side of the existing structure. Its former footprint
(approximately 10 ft. by 10 ft.) lies within the northern portion (the addition) of Building
49. Shed #2 was constructed to replace Shed #1. Its footprint (approximately 10 ft by
12 ft.) lies approximately 75 ft. east-northeast of Building 49. Process history indicated
that the potential contaminants of concern for PRS 87 are trichloroethene (TCE),
FREON 113, and hexane. An historic elevated sample result of 43,000 ug/kg of TCE,
near the east wall of Building 49, was consistent with the process history. PRS 87 was
binned Further Assessment (FA) by the Core Team in November 1996.

Further Assessment was completed and results indicate that TCE levels beneath
Building 49 exceed applicable screening levels and that TCE, vinyl chloride, and 1,2-
dichloroethene are present at concentrations that could potentially leach from soil to
groundwater at unacceptable levels.

Therefore, the Core Team recommends a Removal Action for PRS 87.

This Removal Action will be performed under an Action Memorandum. 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: 74‘
DOE/MCP: 8/ ve /03
S, oject Manager _ (date)
USEPA: f XQJ/ 8/20/p3
David P. Seely, Remgdial Project Manager (date)
OEPA: 4 » g/12/
rian K. Nickel, Project Manager ate

Final 6 of 6



PRS 87 PACKAGE APPENDIX A

SOIL SCREENING LEVEL CALCULATIONS



Discussion of Soil Screening Level Calculations for PRS 87 Area

Soil sampling in the PRS 87 area showed Volatile Organic Compounds at depth in the
soil at borehole TF79. Vinyl chloride and 1-2 dichloroethene were detected in the soils
throughout the 36 foot borehole. The maximum concentration of 1-2 dichloroethene is
-3,100 ppb and is located in the 8 — 12 foot composite soil sample while the maximum
concentration of vinyl chloride is 220 ppb and is located in the 12 — 16 foot composite
soil sample.

Soil Screening Levels (SSLs)were calculated to determine the potential for these soils to
impact the underlying groundwater system. These soils lie within the tributary valley
which is an extension of the Buried Valley Aquifer (BVA) system. Input parameters were
selected based on site specific hydrogeologic conditions at the PRS 87 area. SSLs were
calculated for two different scenarios; scenario 1 does not allow for any contaminant
transport (i.e. horizontal distance to receptor = 0 meters), while scenario 2 allows for
dilution due to transport of the contaminant in the aquifer (i.e. horizontal distance to
receptor = 50 meters).

Results for Scenariol show that the SSLs for cis-1,2 Dichloroethene and vinyl chloride
are 150 ppb and 10 ppb respectively.

Results for Scenario 2 show that SSL for cis-1,2 Dichloroethene and vinyl chloride are
250 ppb and 10 ppb respectively.

The calculated SSLs for both scenarios are lower than actual soil concentrations seen at
sample location TF 79.

[ o

}
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PRS 87 SOIL SCREENING LEVEL CALCULATION

Site Specific Variables:

1)

Source length parallel to groundwater flow = 20 meters based on
conservative assessment of source size bounded by borehole spacing

aquifer thickness = 8 meters based on geologic log information from wells
0346, 0345 and 0119.

Hydraulic conductivity = 300 m/y based on estimate from typical ranges seen
in similar types of aquifer materials.

hydraulic gradient at source = 0.005 based on actual water level
measurements at wells 0345 and 0119.

Horizontal distance to receptor W

The soil screening level was evaluated at two different values of horizontal
distance to receptor. Scenario 1 allowed for no horizontal distance to
receptor while scenario 2 allowed for a horizontal distance to receptor of 50
meters.

2 1



SCENARIO 1

Horizontal Distance to Receptor = (0 meters
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PRS 87 Soil Screening Level Calculation

Parameters for soil leaching calculation:

SOIL SCREENING LEVELS

Definition Parameter [Main Hilltop soil {Units
source length parallel to ground water flow L 20jm
aquifer thickness (DOE 1994) da 8im
hydraulic conductivity (DOE 1994) K 300{mly
hydraulic gradient at the source i 0.005|m/m
horizontal distance to receptor Xr Olm
infiltration rate (Schairbaum & Frost 1988) in 0.15im/y
soil-water partition coefficient (Koc * foc for organic chemicals) |Kd chemical specific_[L/kg
saturated porosity Ow 0.15
air filled porosity : Oa (.28
Henry's Law constant * 41 (0 for metals and radionuclides) H chemical specific
dry soil bulk density B 1.6]ka/L
soil organic carbon/water partition coefficient Koc chemical specific |L/kg
fraction organic carbon in soil (DOE Mound Plant Data Base) _ |foc 0.02
mixing zone depth d 3.886194784|m
df= 2.94

dilution factor (used to multiply the target concentration)

2/12/02

Pfeparéd by Mark Gilliat

4 &5 12



PRS 87 Soil Screening Level Calculation

Acenapthene 5846 0.00
Acetone 1.18E-03 0.46 0.02 0.0092 3.6 3.6 10.60 1.09]
Aldrin 4.22E-03 94623 0.02] 1892.46 0 0.00}---
Anthracene 4.55E-03 18162 0.02 363.24 0.007 0.007 0.02 7.49])
Arochlor 1016 147410 0.02 2948.2 0 0.00{---
Arochior 1254 892520 0.02] 17850.4 0.00073 0.00073 0.00 38.35
Arochlor 1260 4425557 0.02| 88511.14 0.000011 0.000011 0.00 2.87
Benzene 2.24E-01 66 0.02 1.32 0.005 0.005 0.01 0.02
Benzo(a)anthracene 1.48E-04] 272847 0.02| 5456.94 0.007 0.007 0.02 112.42
Benzo(b)flouranthene 2.53E-04| 882588 0.02| 17651.76 0.007 0.007 0.02 363.66
Benzoic Acid 1.37E-05 0.02 140 140 412.03 38.63
Benzo(a)pyrene 3.43E-05| 749569 0.02{ 14991.38 0.0002 0.0002 0.00 8.82
Bis(2-chlorethyl)ether 8.77E-04 76 0.02 1.52 0 0.00{---
Bis(2-ethylhexyl)phthalate | 3.43E-04 94361 0.02] 1887.22 0 0.00]---
Bomodichloromethane 1.30E-01 54 0.02 1.08 0.08 0.08 0.24 0.28
Bromoform 2.52E-02 97 0.02 1.94 0.08 0.08 0.24 0.48
Butanol 3.50E-04 5 0.02 0.1 0 0.00]---
Butyl benzy! phthalate 7.83E-05 15975 0.02 319.5 7.3 7.3 21.48 6866.35
Carbazole 8.12E-05 2441 0.02 48.82 0 0.00]---
Carbon disulfide 5.21E-01 52 0.02 1.04 0.033 0.033 0.10 0.12
Carbon tetrachloride 1.18E+00 187 0.02 3.74 0.005 0.005 0.01 0.06
Chlordane 2.73E-03 61155 0.02 1223.1 0.002 0.002 0.01 7.20}
p-Chloroaniline 4.80E-05 41 0.02 0.82 0 0.00]---
Chlorobenzene 1.79E-01 213 0.02 4.26 0 0.00]---
Chlorodibromomethane 1.02E-01 72 0.02 1.44 0.08 0.08 0.24 0.37
Chloroform 1.65E-01 47 0.02 0.94 0.08 0.08 0.24 0.25
2-Chlorphenol 6.81E-04 0.02 0 0.00}---
Chyrsene 4.96E-05] 312425 0.02 6248.5 0.0046 0.0046 0.01 84.60
DDD 2.03E-04 84937 0.02] 1698.74 0 0.00]---
DDE 5.08E-03] 108469 0.02| 2169.38 0.00017 0.00017 0.00 1.09
DDT 2.20E-03 77577 0.02] 1551.54 0.001 0.001 0.00 4.57
Dibenzo(a,h)anthracene 4.59E-07| 1914389 0.02| 38287.78 0.00{---
Di-n-butyl phthalate 5.86E-05 16851 0.02 337.02 3 3 8.83 2976.48
1,2-Dichlorobenzene (o) 8.61E-02 693 0.02 13.86 0.6 0.6 1.77 24.67
1,2-Dichlorobenzene (p) 1.15E-01 653 0.02 13.06 0.075 0.075 0.22 2.91
SOIL SCREENING LEVELS 2/12/02 Prepared by Mark Gilliat
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PRS 87 Soil Screening Level Calculation

IMCL

[CHEMICAL NAME Kot ifac: 2]110-6: GV, |Acceptable . Cw i IS8k
3,3-Dichlorobenzidene 8.53E-07 ' 0 0.00{---
1,1-Dichloroethane 2.36E-01 . 1.1 1.1 3.24 2.70
1,2-Dichloroethane 5.25E-02 0.02 0.4 0.005 0.005 0.01 0.01
1,1-Dichloroethylene 1.04E+01 0.02 1.28 0.007 0.007 0.02 0.07
cis-1,2 Dichloroethylene 1.85E-01 0.02 0.58 0.07 0.07 0.21 0.15]
trans-1,2-Dichloroethylene | 2.29E-01 0.02 1 0.1 0.1 0.29 0.33
1,2-Dichloropropane 1.15E-01 0.02 1.18 0.005 0.005 0.01 0.02
1,3-Dichloropropene 1.21E-01 0.02 0.66 0 0.00|---
2.4-Dichlorophenol 9.76E-06 0.02 0 0.00]---

Dieldrin 1.09E-04 18388 0.02 367.76 0.0018 0.0018 0.01 1.95
Diethyl phthalate 2.24E-05 152 0.02 3.04 0 0.00]---
2,4-Dimethylphenol 1.33E-04 0.02 0 0.00}---
Dimethyl phthalate 2.37E-05 32 0.02 0.64 0 0.00}---
2,4-Dinitrophenol 1.98E-07 0.02 0 0.00}---
2,4-Dinotrotolulene 6.03E-06 51 0.02 1.02 0 0.00}---

2,6-Dinotrotolulene 5.33E-06 42 0.02 0.84 0 0.00}---

Di-n-octyl phthalate 3.14E-05| 9.8E+08 0.02] 19601631 0.73 0.73 2.15] 42113341.01

Endosuifan 9.47E-04 738 0.02 14.76 0 0.00{---

Endrin 4.88E-05 9335 0.02 186.7 0.002 0.002 0.01 1.10

Ethylbenzene 3.18E-01 388 0.02 7.76 0.7 0.7 2.06 16.29]

Fluotranthene 3.83E-04 72025 0.02 1440.5 0.87 0.87 2.56 3688.63]
Fluorene 2.99E-03 9226 0.02 184.52 0 0.00|--- .
Heptachlor 2.41E-02 11651 0.02 233.02 0.0004 0.0004 0.00 0.27
Heptachlor epoxide 3.40E-04 7236 0.02 144.72 0.0002 0.0002 0.00 0.09
Hexachlorobenzene 2.19E-02 27996 0.02 559.92 0.001 0.001 0.00 1.65
Hexachloro-1,3-butadiene | 9.80E-01 6992 0.02 139.84 0 0.00|---
alpha-HCH (alpha-BHC) 2.78E-04 1310 0.02 26.2 0 0.00|--~
beta-HCH (beta-BHC) 1.42E-05 1392 0.02 27.84 0.000047 0.000047 0.00 0.00] .

amma-HCH (lindane) 1.39E-04 1085 0.02 21.7}  0.0002 0.0002 0.00 0.01
Hexachlorocyclopentadiend 7.05E-01 9589 0.02 191.78 0.05 0.05 0.15 28.25
Hexachloroethane 1.48E-01 1829 0.02 36.58 0 0.00]---
Indeno(1,2,3-c,d)pyrene 1.99E-07| 4364700 0.02 87294 0.000026 0.000026 0.00 6.68
Isophorone 2.54E-04 30 0.02 0.6 7.2 7.2 21.19 14.70

Methoxychlor 2.60E-04 77936 0.02| 1558.72 0.04 0.04 0.12 183.51
Methy! bromide 5.82E-01 - 11 0.02 0.22 0 0.00{---

Methyl chloride 1.85E+00 7 0.02 0.14 0 0.00]---

SOIL SCREENING LEVELS 2/12/02 Prepared by Mark Gilliat

y T )2



PRS 87 Soil Screening Level Calculation

CHEMICAL NAME H {Koe foc “IMCL _ [10:6 GV. [Acceptable . [CW._
Methylene chloride 9.72E-02 0
2-Methylphenol 6.72E-05 0
Napthalene 1.98E-02 1549 0
Nitrobenzene 8.45E-04 0
N-Nitrosodiphenhylamine 2.86E-02 327 0
N-Nitrosodi-n-proplyamine | 1.70E-03 17 0
Pentachlorobenzene 13274 0 .
Pentachlorophenol 5.82E-04 0.001 0.001 0.00 0.00
Phenol 2.44E-05 . 22 22 64.75 6.07
Pyrene 3.39E-04 59865 0.68 0.68 2.00 2396.35
Styrene 1.37E-01 573 0.1 0.1 0.29 3.41
1;1,2,2-Tetrachloroethane | 1.53E-02 104 0 0.00]---
Tetrachlorosthylene 7.09E-01 139 0.005 0.005 0.01 0.04
Toluene 2.52E-01 171 1 1 2.94 10.47
Toxaphene 1.38E-04 501 0.003 0.003 0.01 0.09
1,2,4-Trichlorobenzene 1.07E-01 1840 0.07 0.07 0.21 7.60
1,1,1-Trichloroethane 7.63E-01 110 0.2 0.2 0.59 1.43
1,1,2-Trichloroethane 4.10E-02 61 0.005 0.005 0.01 0.02
Trichloroethylene 4.35E-01 112 0.005 0.005} 0.01 0.04
2,4,5-Trichlorophenol 1.80E-04 0 0.00}---
2,4,6-Trichlorophenol 1.66E-04 0 0.00]---
Vinyl acetate 2.26E-02 5 0 0.00]---
Vinyl chloride 3.45E+00 11 0.002 0.002 0.01 0.01
Xylenes (total) 2.48E-01 381 10 10
Inotganics
Antimony 0.02 45 0.006 0.006 0.02 0.80
Arsenic 0.02 29 0.05 0.05 0.15 4.28
Barium 0.02 41 : 2 2 5.89 241.89
Beryllium 0.02 23 0.004 0.004 0.01 0.27
Bromate 0.02 0.01 0.01 0.03 0.00
Cadmium 0.02 75 0.005 0.005 0.01 1.11
Chloramine 0.02 ’ 4 4 11.77 1.10
Chlorine 0.02 4 4 11.77 1.10
Chlorine Dioxide 0.02 0.8 0.8 2.35 0.22
Chromium (total) 0.02 19 0.1 0.1 0.29 5.62
Copper 0.02 10000

SOIL SCREENING LEVELS 2/12/02 Prepared by Mark Gilliat
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SCENARIO 2

Horizontal Distance to Receptor = 50 meters



SOIL SCREENING LEVELS

PRS 87 Soil Screening Level Calculation

Parameters for soll leaching calculation:

Definition Parameter |Main Hilltop soil {Units
source length parailel to ground water flow L 20im
aquifer thickness (DOE 1994) da- 8im
hydrautic conductivity (DOE 1994) K 300imy
hydraulic gradient at the source i 0.005{m/m
hotizontal distance to receptor Xr 50|m
infiltration rate (Schairbaum & Frost 1988) in 0.15]m/y
soil-water partition coefficient (Koc * foc for organic chemicals) |Kd chemical specific_|L/kg
saturated porosity Ow 0.15

air filled porosity Qa 0.28
Henty's Law constant * 41 (0 for metals and radionuclides) H chemical specific

dry soil bulk density B 1.61kg/L
soil organic carbon/water partition coefficient Koc chemical specific |L/kg
{fraction organic carbon in soil (DOE Mound Plant Data Base) _ |foc 0.02
mixing zone depth d g8im
dilution factor {used to multiply the target concentration) df= 5,00

2/12/02

Prepared by Mark Gilliat
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PRS 87 Soil Screening Level Calculation

[CHEMICAL NAME. K%c MCL
Acenapthene 7.54E-03 5846 116.92 0.00
Acetone 1.18E-03 0.46 0.02 0.0092 3.6 18.00 - 1.86
Aldrin 4.22E-03 94623 0.02] 1892.46 0.00|---
Anthracene 4.55E-03 18162 0.02 363.24 0.007 0.04 12.72
Arochlor 1016 147410 0.02 2948.2 ’ 0.00]---
Arochlor 1254 892520 0.02] 17850.4 0.00073 0.00073 0.00 65.15
Arochlor 1260 4425557 0.02] 88511.14 0.000011 0.000011 0.00 4.87
Benzene 2.24E-01 66 0.02 1.32 0.005 0.005 0.03 0.04
Benzo(a)anthracene 1.48E-04] 272847 0.02] 5456.94 0.007 0.007] - 0.04 191.00}
Benzo(b)flouranthene 2.53E-04] 882588 0.02| 17651.76 0.007 0.007 0.04 617.81
Benzoic Acid 1.37E-05 0.02 140 140 700.00 65.63
Benzo(a)pyrene 3.43E-05] 749569 0.02] 14991.38 0.0002 0.0002 0.00 14.99
Bis(2-chlorethyl)ether 8.77E-04 76 0.02 1.62 0 0.00]---
Bis(2-ethythexyl)phthalate | 3.43E-04] 94361 0.02] 1887.22 0 0.00]---
Bomodichloromethane 1.30E-01 54 0.02 1.08 0.08 0.08 0.40 0.48
Bromoform 2.52E-02 97 0.02 1.94 0.08 0.08 0.40 0.82
Butanol 3.50E-04 5 0.02 0.1 0 0.00}---
Butyl benzy! phthalate 7.83E-05 16975 0.02 319.5 7.3 7.3 36.50 11665.17
Carbazole 8.12E-05 2441 0.02 48.82 0 0.00}---
Carbon disulfide 5.21E-01 52 0.02 1.04 0.033 0.033 0.17 0.20}
Carbon tetrachloride 1.18E+00 187 0.02 3.74 0.005 0.005 0.03 0.10}
Chlordane 2.73E-03 61155 0.02 1223.1 0.002 0.002 0.01 12.23
-Chloroaniline 4.80E-05 41 0.02 0.82 0 0.00{---
Chlorobenzene 1.79E-01 213 0.02 4.26 0 0.00{---
Chlorodibromomethane 1.02E-01 72 0.02 1.44 0.08 0.08 0.40 0.62
Chloroform 1.65E-01 47 0.02 0.94 0.08 0.08 0.40 0.43
2-Chlorphenol 6.81E-04 0.02 0 0.00]---
Chyrsene 4.96E-05] 312425 0.02 6248.5 0.0046 0.0046 0.02 143.72
DDD 2.03E-04 84937 0.02] 1698.74 0 0.00]---
DDE 5.08E-03] 108469 0.02] 2169.38 0.00017 0.00017 0.00 1.84
DDT 2.20E-03 77577 0.02] 1551.54 0.001 0.001 0.01 7.76
Dibenzo(a,h)anthracene 4.59E-07] 1914389 0.02| 38287.78 0.00|---
Di-n-buty! phthalate 5.86E-05 16851 0.02 337.02 3 -3 15.00 5056.71
1,2-Dichlorobenzene (o) 8.61E-02 693 0.02 13.86 0.6 0.6 3.00 41.91
1,2-Dichlorobenzene (p) 1.15E-01 653 0.02 13.06 0.075 0.075 0.38 4.94
SOIL SCREENING LEVELS 2/12/02

Prepared by Mark Gilliat
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PRS 87 Soil Screening Level Calculation

CHEMICAL NAME: i -1Koe: :-110-6.GV:.-|Accoptable:  jCw. . 18
3,3-Dichlorobenzidene 8.53E-07 2441 0 0.00]---
1,1-Dichloroethane 2.36E-01 35 0.02 . 1.1 1.1 550 4.59
1,2-Dichloroethane 5.25E-02 20 0.02 0.4 0.005 0.005 0.03 0.01
1,1-Dichloroethylene 1.04E+01 64 0.02 1.28 0.007 0.007| 0.04 0.11
cis-1,2 Dichloroethylene 1.85E-01 29 0.02 0.58 0.07 0.07 0.35 0.25
trans-1,2-Dichloroethylene | 2.29E-01 50 0.02 1 0.1 0.1 0.50 0.57
1,2-Dichloropropane 1.15E-01 59 0.02 1.18 0.005 0.005 0.03 0.03
1,3-Dichloropropene 1.21E-01 33 0.02 0.66 0 0.00|---
2.4-Dichlorophenol 9.76E-06 0.02 0 0.00}---
Dieldrin 1.09E-04 18388 0.02 367.76 0.0018 0.0018 0.01 3.31
Diethyl phthalate 2.24E-05 152 0.02 3.04 0 0.00|---
2,4-Dimethylphenol 1.33E-04 0.02 0 0.00{---
Dimethyl phthalate 2.37E-05 32 0.02 0.64 0 0.00]---
2,4-Dinitrophenol 1.98E-07 0.02 0 0.00|---
2,4-Dinotrotolulene 6.03E-06 51 0.02 1.02 0 0.00}---
2,6-Dinotrotolulene 5.33E-06 42 0.02 0.84 0 0.00j}---
Di-n-octyl phthalate 3.14E-05] 9.8E+08 0.02] 19601631 0.73 0.73 3.65] 71545952.11
Endosulfan 9.47E-04 738 0.02 14.76 - 0 0.00]---
Endrin 4.88E-05 9335 0.02 186.7 0.002 0.002 0.01 1.87
Ethylbenzene 3.18E-01 388 0.02 7.76 0.7 0.7 3.50 27.68
Fluoranthene 3.83E-04 72025 0.02 1440.5 0.87 0.87 4.35 6266.58
Fluorene 2.99E-03 9226 0.02 184.52 -0 0.00]---
Heptachlor 2.41E-02 11651 0.02 233.02 0.0004 0.0004 0.00 0.47
Heptachlor epoxide 3.40E-04 7236 0.02 144.72 0.0002 0.0002 0.00 0.14

- |[Hexachlorobenzene 2.19E-02 27996 0.02] 559.92 0.001 0.001 0.01 2.80
Hexachloro-1,3-butadiene | 9.80E-01 6992 0.02 139.84 0 0.00}---
alpha-HCH (alpha-BHC) 2.78E-04 1310 0.02 26.2 0 0.00}---
beta-HCH (beta-BHC) 1.42E-05 1392 0.02 27.84 0.000047 0.000047 0.00 0.01
igamma-HCH (lindane) 1.39E-04 1085 0.02 21.7 0.0002 0.0002 0.00 0.02
Hexachlorocyclopentadiend 7.05E-01 9589 0.02 191.78 0.05 0.05 0.25 48.00
Hexachloroethane 1.48E-01 1829 0.02 36.58 0 0.00]---
Indeno(1,2,3-¢,d)pyrene 1.99E-07} 4364700 0.02 87294 0.000026 0.000026 0.00 11.35
Isophorone 2.54E-04 30 0.02 0.6 7.2 7.2 36.00 24.98
Methoxychlor 2.60E-04 77936 0.02] 1558.72 0.04 0.04 0.20 311.76
Methyl bromide 5.82E-01 11 0.02 0.22 0 0.00]---
Methy! chloride 1.85E+00 7 0.02 0.14 0 0.00]---

SOIL SCREENING LEVELS 2/12/02 Prepared by Mark Gilliat

r ¥ 12



PRS 87 Soil Screening Level Calculation

CHEMICAL NAME K¢ 110-6:GV::[Acceptable 18
Methylene chloride 9.72E-02 0.02 0.26 0 0.00]---
2-Methylphenol 6.72E-05 : 0.02 0 0.00]---
Napthalene 1.98E-02 1549 0.02 30.98 0 0.00|---
Nitrobenzene 8.45E-04 0.02 0 0.00]---
N-Nitrosodiphenylamine 2.86E-02 327 0.02 6.54 0 0.00{---
N-Nitrosodi-n-proplyamine | 1.70E-03 17 0.02 0.34 0 0.00]---
Pentachlorobenzene 13274 0.02 265.48 0 0.00]---
Pentachlorophenol 5.82E-04 0.02 0.001 0.001 0.01 0.00
Phenol 2.44E-05 0.02 22 22 110.00 10.31
Pyrene 3.39E-04 59865 0.02 1197.3 0.68 0.68 3.40 4071.14
Styrene 1.37E-01 573 0.02 11.46 0.1 0.1 0.50 5.79
1;1,2,2-Tetrachloroethane | 1.53E-02 104 0.02 2.08 0 0.00|---
Tetrachloroethylene 7.09E-01 139 0.02 2.78 0.005 0.005 0.03 0.07
Toluene 2.52E-01 171 0.02 3.42 1 1 5.00 17.79
Toxaphene 1.38E-04 501 0.02 10.02 0.003 0.003 0.02 0.15
1,2,4-Trichlorobenzene 1.07E-01 1840 0.02 36.8 0.07 0.07 0.35 12.92
1,1,1-Trichloroethane 7.63E-01 110 0.02 2.2 0.2 0.2 1.00 2.43
1,1,2-Trichloroethane 4.10E-02 61 0.02 1.22 0.005 0.005 0.03 0.03
Trichloroethylene 4.35E-01 112 0.02 2.24 0.005 0.005 0.03 0.06
2.,4,5-Trichlorophenol 1.80E-04 0 0.00]---
2,4 ,6-Trichlorophenol 1.66E-04 0 0.00]---
Vinyl acetate 2.26E-02 5 0.1 0 0.00{---
Vinyl chloride 3.45E+00 11 0.22 0.002 0.002 0.01 0.01
Xylenes (total - 2.48E-01 381 10 10
Inorganic: f: i
Antimony 0.02 45 0.006 0.006 0.03 1.35
Arsenic 0.02 29 0.05 0.05 0.25 7.27
Barium 0.02 41 2 2 10.00 410.94
Beryllium 0.02 23 0.004 0.004 0.02 0.46
Bromate 0.02 0.01 0.01 0.05 0.00
Cadmium 0.02 75 0.005 0.005 0.03 1.88
Chloramine 0.02 4 4 20.00 1.88
Chlorine 0.02 4 4 20.00 1.88
Chlorine Dioxide 0.02 0.8 0.8 4.00 0.38
Chromium (total) 0.02 19 0.1 0.1 0.50 9.55
Copper 0.02 10000

SOIL SCREENING LEVELS 2/12/02 Prepared by Mark Gilliat
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_ PRS 87 (FILE)

........................................... B0

DRAFT ADDED: ay 17, 1996
- PRS 79 to map page.

- Risk Based Guideline Value reference for TCE.

- Soil Gas Confirmation Sampling results. -

CHANGED: ,
- Corrected the contaminant identified as being in excess of guideline criteria from thorium to

TCE.
- Wording describing how the rad samples were selected for the OUS Operational Area

Investigation.
REGULATOR RELEASE | CHANGED: ' Aug. 8, 1996
A - “has” to “have”. :

ADDED: |
- Guideline criteria for Pu-238 and Th-232 in narrative.

DELETED:

- Pages 67, 68, and 71; then re-page numbered.
REVISIONS MADE AT CHANGED: ' Nov 20, 96
BINNING SESSION - On page 4, under the heading REFERENCES both Soil Screening Level Calculations and
Al Risk Based Soil Guidelines were listed as reference #7. The Soil Screening Level

Calculations were changed to be reference #8.

ADDED:
- In the table on page 4, added Soil Screening Level of 0.43 mg/kg (reference #8) to the

) Guideline criteria
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PRS HISTORY:

PRS 87

Potential Release Site (PRS) 87 refers to the storage sheds that supplied solvents to the cleaning
operations performed in Building 492 The Building 49 operations have used two storage sheds.
The first shed was built in 1968 and was operated until 1986. This shed, located on the north
side of Building 49, was demolished in 1986 to provide space for the construction of the
Building 49 addition. Another shed was built and is located approximately 100 feet east of the
Building 49 addition. This shed is a small metal structure with dimensions of 8x12x10 feet. It
was operational from 1986 to the early 1990s. Trichloroethene (TCE), isopropyl alcohol, ethyl - -
alcohol, Freon TF, and hexane were stored in these sheds. There is no record of a solvent spill or
leak from the storage sheds. The Building 49 Solvent Sheds did not involve radiological
operations. Building 49 and the Solvent Shed have been leased to a commercial company,

EG&G Star City.

CONTAMINATION:

1) The Radiological Site Survey % investigated Mound soils for radionuclides. Seven surface
samples were collected in 1983-84 from the vicinity of PRS 87 and were analyzed for
plutonium-238 and thorium-232. Both Pu-238 and Th-232 were below guideline criteria of
25 pCi/g and 5 pCi/g, respectively. These measurements are summarized below:

Contaminant Maximum Concentration Guideline Criteria
Detected :
Plutonium-238 5.74 pCi/g 25 pCi/g
(surface soil) (Mound ALARA)
Thorium-232 Less than 2 pCi/g 5pCi/g’
(surface soil) (surface soil)

NOTE: pCi/g = picocuries per gram, ALARA = As Low As Reasonably Achievable

2) In 1994, the OUS, Operational Area Phase 1 Investigation Area 13 Field Sampling 3
performed radionuclide analyses of soil from Area 13 (PRS 72) which is adjacent to Building
49 and the solvent shed (PRS 87). Soil samples were analyzed for plutonium-238 and
thorium-232 by Mound’s Soil Screening facility. Both Pu-238 and Th-232 were below
guideline criteria of 25 pCi/g and 5 pCi/g, respectively. These measurements are

summarized below:
Contaminant Maximum Concentration Guideline Criteria
Detected
Plutonium-238 24 pCi/g 25 pCi/g
- (surface soil) (Mound ALARA)
Thorium-232 1.1 pCi/g 5 pCi/g’
(surface soil) (surface soil)

Pac)é



The OUS investigation also measured the concentration of organic chemicals that are gaseous
vapors entrained in the soil. The measurements, known as PETREX soil gas analyses, are
qualitative screening. In summary, these PETREX soil measurements showed relatively high
readings of aromatic, semivolatile, petroleum, and halogenated hydrocarbons. Sample ID #803,
next to Building 49, contained the highest relative levels of tetrachloroethene and
trichloroethene.

3) In February 1996, the Soil Gas Confirmation Sampling6 project analyzed additional soil
samples to supplement previous investigations performed at Mound. In summary, this
investigation analyzed six samples, #000056 through #000061, for VOCs, semivolatile
organic compounds, pesticides/PCBs, inorganics, explosives, and radionuclides. Analysis
results which exceed Guideline Criteria are listed below:

Contaminant Maximum Concentration : Guideline Criteria
) Detected _
Trichloroethene 43 mg/kg 0.43 mg/kg ®, 41 mg/ke’
(sample #61 in soil) (in soil)

READING ROOM REFERENCES:

1) OUY, Site Scoping Report: Volume 12 - Site Summary Report, December 1994.
(pages 6-8)

2) OU9, Site Scoping Report: Volume 7 - Waste Management, February 1993.
(pages 14-17)

3) OUS, Operational Area Phase I Investigation - Area 13 Field Report, Volume I & II
Final, (Revision 1), June 1995. (pages 18-63)

4) OUY, Site Scoping Report: Volume 3 - Radiological Site Survey, 1993. (pages 9-13)

7) Risk-Based Soil Guidelines, Final, Revision 3, December 1995. (pages 76-77)

OTHER REFERENCES:

5) Code of Federal Regulations, 40 CFR 192.12 and 40 CFR 192.41. ‘
6) Further Assessment, Soil Gas Confirmation Sampling, May 1996. (pages 64-75)
8) Soil Screening Level Calculations by Alec Bray (pages 78-84)

PREPARED BY:

John W. Nichols, Member of EG&G Technical Staff
W. David Gloekler, Member of EG&G Technical Staff
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_Hazardous Co

litfons and

Environmental Dats

e irGidents

No: . Sits Name 0., CStatus | . Pbtentlal Hasardous Substene Ret | . Reisases . | Media | Ref R Resulis Ref
856 Building 29 Solvent Storage Inactive Acetone 4 Suspected S 4 1 SGs® 12
Shed Table B.3
Location 2137
14 Table B.9 6
RSS Location S0275
86 Building 29 Septic Tank E-9 Historical Actinium-227, Radon-222, Thorium-228, 3, 4, Suspected S 4,6 2 Table B.9 8 :
{Tank 224) Radium-226 6 {See discussion for Area
7 in Ref. 6)
87 Building 49 Solvent Storage G-7 Inactive Organic solvents (including trichloroethene, 4 Suspected S 4 _ No Data
Shed isopropanol, ethano!, freon-TF, hexane} 9 B b
88 Tritium in Buried Valley H-4 Historical Tritium Tritium, GW 18 18 Table B.9 1
Aquifer 18 historically 18
remediated
89 Test Fire Residual Storage H-7 In service Unexploded detonation devices 4, 5, § None Suspected 5 No Data
Area - 18
20 Site Survey Project G-8 Grounds Thorium 6 Unknown 14 Table B.9 8
Potential Hot Spot (Appendix E in Ref. 6)
- Location 50425
921 Main Hilt Seep 0601 F-5 NA Tritium, VOCs 5, 18 § Tritium, VOCs Sw 13 3,4,5, 10, Tables B.6, B.7, B.8, 18
11, 18 and B.9
92 Main Hill Seep 0602 G-7 NA Tritium, VOCs 5, 18 § Tritium, VOCs' | SW 13 -3,4,5,10,, ] Tables B.6, B.7, B.8, 18
11,16 and B.9"
93 Main Hill Seep 0603 D-8 NA Tritium, VOCs 6, 18 § Tritium, VOCs sSw 13 No Data
94 Main Hill Seep 0604 D-6 NA Tritium, VOCs 5,18 § Tritium, VOCs SW 13 No Data
95 Main Hill Seep 0605 D-6 NA Tritium, VOCs 6, 18 | Tritium, VOCs Sw 13 3,4,5, 10, Tables B.6, B.7, B.8, - 18
11, 16 and B.9
96 Main Hill Seep 0606 C-7 NA Tritium, VOCs - 5, 18 § Tritium, VOCs sw 13 No Data
97 Main Hill Seep 0607 C-7 NA Tritium, VOCs 5, 18 § Tritium, VOCs sSw 13 3,4,5,10, Tables B.6, B.7, B.8, 18
11, 16 and B.9
28 Main Hill Seep 0608 D-6 NA Tritium, VOCs 5, 18 § Tritium, VOCs sw 13 3,4,5, 10, Tables B.6, 8.7, B.8, 18 |
: ) 11,16 and 8.9 ’
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g abed

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

2 - Gamma Spectroscopy - Thorium-228, -230, Cobalt-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 - Dioxins/Furans

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

9 - Lithlum

10 - Nitrate/Nitrite

11 - Chloride

12 - Explosives

13 - Plutonlum-238

14 - Plutonium-238, Thorlum-232

15 - Cobalt-60, Cesium-137, Radlum-226, Americium-241

16 - Tritium

Reference List

. DOE 1986 "Phase | Instailation Assessment Mound (DRAFT).”

. DOE 1992a “Remedial Investigation/Feasibllity Study, Operable Unit 9, Site-Wide Work Plan (Final).”

DOE 1992¢ *Mound Plant Underground Storage Tank Program Plan & Regulatory Status Review (Final).”
DOE 1993a "Site Scoping Report: Volume 7 - Waste Management (Final).”

. EPA 1988a "Preliminary Review/Visual Site Inspection for RCRA Facility Assessment of Mound Plant.”

. DOE 1993d “Operable Unit 8, Site Scoping Report: Volume 3 - Radiological Site Survey (Final).”

. DOE 1993c "Operable Unit 3, Miscellaneous Sites Limited Fleld Investigation Report.”

. DOE 1992d "Reconnalissance Sampling Report Decontamination & Decommissioning Areas, OUS, (Final).”

. Fentiman 1980 "Characterization of Mound's Hazardous, Radloactive 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 “Reconnalssance Sampling Report - Soll Gas Survey & Geophysical Investigations, Mound Plant Maln Hill and SM/PP Hill (Final).”
13. DOE 1993d “Operable Unit 9, Site Scoping Report: Volume 3 - Radiologica!l Site Survey (Final)."

14. DOE 1891b "Maln Hill Seeps, Operable Unit 2, On-Scene Coordinator Report for CERCLA Section 104 Remedial Action, West Powerhouse PCB Site.”
15. Halford 1990 “Results of South Pond Sampling.”

16. DOE 1893e "Operable Unit 4, Special Canal Sampling Report, Miam! Erie Canal.”

17. DOE 1890 "Preliminary Results of Reconnalssance Magnetic Survey of Mound Plant Areas 2, 6, 7, and C."
18. DOE 1992a "Remedial Investigation/Feasibility Study, Operable Unit 9, Site-Wide Work Plan (Final).”

19. Rogers 1975 "Mound Laboratory Environmental Plutonium Study, 1974."

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

21, Dames and Moore 1976 a, b "Potable Water Standards Project Mound Laboratory” and “Evaluation of the Burled Valley Aquifer Adjacent to Mound Laboratory.”
22. DOE 1992i “Closure Report, Bullding 34 - Aviation Fuel Storage Tank.”

23, DOE 1992] “Closure Report, Bullding 51 - Waste Storage Tank.” :

24. DOE 1894 "Operable Unit 1, Remedial investigation Report.”

25. EG&G 1994 “Active Underground Storage Tank Plan."
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pCi/g, and 5.23 nCi/l, respectively. Seven coreholes aﬂ four surface samples (CO008, C0008,
C0020, C0015, C0024, C0025, C0032 and S0276, 50278 80299 and S0316, respectively; Table
lll.S)%ye analyzed for cobalt-60. All analyses indicate that nothmgﬁabove the LDL was encountered.

The core Iomons in Area 7 were drilled and sampled to maximum depths of 96 to 234 inches
(8 to 19.5 ft). Mound Plant drawing #FSE16472, reproduced in the Site Soopmg Report: Volume 2
Addendum (DOE 1992f) indicates the depth to bedrock in this area is 9 to 15 ft at the north end of
the area, and to 65 ft at the southern end near Building 51. Because a boring log lsmvallable for only
one of the Area 7 Iocatlons, it.is not known if bedrock was encountered during the dnllmo, howaever,

it appears that the majority of the core sampling did not penetrate fill and reach the ongmatwlsposal
area. g

3.7. AREA 10

Area 10 is located on the slope of the SM/PP Hilf "adjacent to Area 12 (Piate 1). Area 10 contains

ete and debris contaminated with polonium-210 from the 1949 and 1950 demolition of the old
Dayton %peratuons {DOE 1992g). The debris was covered over with a layer of dirt. With a half-life of
138.4 days, the polomum-210 is no longer present due to rad’ dacuve decay. The actual size of the
area affected by me debris disposal is unknown so the area depu:teu on Plate 1 shouid be viewed as

P,

schematic. iy, : ' ’%»

) Y

One surface sample was collected in Area 10 during the Site Survey Pro;ect,

1

,ﬁmple S0604 (Plate 1;
Tabie Iil. 6) This sample contamed 11.8 pCi/g of plutomum-238 and less than g

runoffifrom areas upgradient, such as the adja nt Area 12. Since there are no other known
d that the plutonium-238 detected in the

i : the result of deposition from surface wat®g

contamina#; associated with the concrete, it is bel

surface unoff. The original Site Survey Project
ore recent D&D Program core sampling in %

Fation between 10 and 99 pCi/g.

Report notes th rea 10 indicated one sample with a

plutonium-238 conce "'

Area 13 is located near Building 49 in the valley between the Main and SM/PP Hills at Mound Plant.

In 1950, wood contaminated with polonium-210 from the demolition of the Dayton operations was
stored in this area along with equipment stored in tents. The wood, tents and other debris was burned
in Area 13 in 1955 (DOE 1982g). Metal and other residual materials that survived the fire were
subsequently buried in the historic landfill {Area 2). With a half-life of 138.4 days, the polonium-210
ER Program, Mound Plant OU 9, Site Scoping Report, Vol. 3—Rad Site Survey Polonium Processing Areas
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is no longer present due to radioactive decay. The exact location of Area 13 is not exactly known.
The locations depicted on Plate 1 indicate the general locations and display the different variations
published in various documents. The map of Hot Waste Burial Sites, reproduced in the Site Scoping
Report: Volume 7 - Waste Management (DOE 1992g) depicted Area 13 to the far east of Building 49.
The Site Survey Project Report (Stought et al. 1988) depicted Area 13 slightly farther west and
overlapping Building 49. Evaluation of the historic reiationships of the Quonset hut and other historic
buildings in the area indicate the actual location was even farther west as shown by the dashed square
on Piate 1. The Quonset hut was aiso moved from the Dayton units to the lower part of the plant
valley and is described in the companion reactor waste decontamination subsaction 9.3 of this report.

Two surface sampies were taken in or near the reported location of Area 13 during the Site Survey
Project. These locations are S0670 and S0671 (Plate 1; Table 1il.7). Plutonium-238 was detected at
0.34 and 5.74 pCi/g, respectively {Tabie Ill.7). No thorium was detected above 2 pCi/g in these
samples. A}ea 13, like Area 10, is in a position to receive surface water runoff from areas upgradient
on the SM/PP Hill, including Area 12, which contains plutonium contamination {subsection 3.1.12).
It is believed that the plutonium present in the samples taken in Area 13 may be the result of surface
water runoff and not the result of the polonium-contaminated wood placed in the area. No analyses
for gamma spectroscopy are knoWn for Area 13 -

3.9. AREA 20

the 185
polomum-Z?O and cobalt-60 to the soils in the area. At least two separate incidents ane known (DOE
1992¢). The aenal survey conducted in 1976 undicamd gamma exposure levels of 4. 5 to 7.5 pR/r
in Area 20 (EG&G 1978) During construction activities m 1 985 radioactively contammated sonls from
Area 20 were reportedly excavated and moved to Area 22. The old wasteline remains in place mday

Area 20 is located on the southern slope of the Main Hill, just west 6f the HH Byilding (Plate 1). In
%\ured releasing

§, an underground radioactive waste'ige in this area is reported to have

o
Y

Table ilt.8 presents the results of the Site Survey Project samplmg in Area 20. The sampling Iocatnotg
are shown in Plate 1. No plutomum-238 or thorium results were gwen for the core locations sampled.
esium-137 was detected at 1 pCllg in the surface sample collected from core location 0070 (CO070
W able 111.8). Radium-226 was the only other radionuclide detected in me samples coliected from
the other core locations. N

Y
. EN
’/}» N %, - ‘«
5 Zﬁ‘ ;

The samples from the surface locations in Area 20 were analyzed for plutomum—238 and thorium. The
maximum concentratlons detected were 1.9 and 4.02 pCi/g for plutomum—23‘& and thorium,

respectively. Both of these concentrations were detﬁted in samples collected from s%ace location
0406 (S0406, Table 111.8).

«w

E
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d

Map Coordinates MRC ID Depth Pu-238 Thorlum® Tritlum Co-60 Cs-137 Ra-226 Am-241
Location® South West No. Mo-Yr (inch} {pCi/g) {pCi/a) {pCi/mlL) {pCi/g) (pCi/g} pCifg) (rCi/g)
Co169 3578 2120 2473 08-83 18 cor b
' 2474 08-83 36 0.03 b

2475 08-83 54 0.21 b
S06687 3578 27710 5830 0r-84 0 0.38 b
50668 3575 2870 5831 07-84 (] 0.02 b
2837 10-83 0 0.02 b
Cotr0 2700 3000 8264 10-84 72 0.24 b
8264 10-84 162 0.03 b
{The same MRC 1D was given for both depths.)
§0870 2705 3175 4029 10-83 0 0.34 b
$0671 2728 3075 4118 10-83 0 5.74 b
50672 2125 3300 4027 10-83 4] 043 b
80873 2778 3275 4043 10-83 0 008 b 0.15
S0674 2778 3rs 4028 10-83 0 054 b
S0675 2600 3100 7196 09-84 0 0.28 b
50876 2825 3150 7193 09-84 0 0.09 b
S0877 2850 3078 7197 09-84 0 0.11 b
50678 2850 3151 4030 1083 0 0.21. b 098
80679 2875 N5 7194 09-83 0 0.05 b
$0680 2900 3215 7195 09-84 0 0.34 b
S0681 ?925 3250 4031 10-83 0 0.28 b
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5.3.8. Buiiding 49 Solvent Storage Shed (Inactive)

The Buildin:g 49 solvent storage shed is 120 ft north-northeast of Building 49, in the south-(;entral
portion of Mound (Figure 5.1). The shed is a metal structure constructed in 1985 and used as a
solvent supply and storage facility until late 1990 (Hatfield 1991). The shed measures 8 ft by 12 ft
with a 10-ft ceiling and is equipped with a ventilation fan and a metal-grid floor with an underlying
catch basin (Brewer 1991). The soivent shed was taken out of service as a satellite solvent supply

and storage facility in late 1990 (Hatfield 1991). This solvent storage shed was not described in the
RFA (EPA 1988). '

Timer asser_hbly and inert transducer encapsulation operations, which were moved to Building 49 during
the late-1960s and were conducted there until late-1990, formerly took place in Building E (Fentiman
1990; Hertenstein 1991). Operations in Buildin_g 49 included the degreasing of metal parts using
solvents (trichloroethene, isopropy! alcohol, ethyl alcohol, Freon, and hexane) stored in the solvent
shed. Trichloroethene, isopropyl alcohol, and ethyl alcohol were primarily used to clean parts and were
stored inside the shed in 55-gallon drums (Fentiman 1990). These solvents were piped directly from
the drums into Building 49. The spent solvents were poured into a drain, piped back to the solvent
shed, and contained in a 55-gallon waste drum (Fentiman 1990; Brewer 1991). Freon and hexane
were occaéionally used for cleaning parts and were stored in the shed in 5-gallon cans. Waste Freon
and hexane were put in separate 5-gailon cans and aiso stored in the solvent shed. All solvents were
picked up by Mound waste management personnel and transferred to the hazardous waste storage
area in Building 72 (Fentiman 1990). The major portion of parts cleaning operations was moved to the
Building M plating shop in late 1890. Currently, operations at Building 49 inclqde limited ulitrasonic

cleaning of parts using Freon TF; however, the solvent shed piping system is no longer used for
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inflow and outflow of solvents. Supply Freon TF is pumped from a 55-gallon drum {located inside the
shed) into a 5-gallon can and transported to Building 49 where it is stored for use. Both supply and
waste Freon are stored in a fire-proof cabinet. Approximately 2.5 gallons of waste Freon are generated

from the ultrasonic cleaning operations per year. The waste Freon was picked up by Mound waste

management personnel as needed. Two sealed 55-gallon drums containing ethyl alcohol are currently
staged in the solvent shed (Hatfield 1991).

‘- drums g#oil and solvent that had’
flussell 1971).

B oils and solvent€ were burnef

A0 her test

by mcmeratlo #uas generally Aot

. in 1974

[ e old firing ragQe drum storagg”f area was

the hazardous chy lcal staging ggfivities’

400 ft by J 0 ft, and photogfiphs show that 00 to 500 dy

Aistoric photogr shs reveal oil sheg

is‘Sparsely veg#tated and - ially covered by he intersection g the new

red B Drum Historicall”

The Area 2 drum storagg, ffea was Iocate s
in the#A |d 1970s tog age and tempo

off#plant for sal. The area placed the old i ¢
,aste were typ Iy picked

from Iaborato fessels to 55-gafic

dl;? fpsters that ;-a" be moved &t

K2

‘ER Program, M6und Piant Rl/F OU 9, Site Scoping Report: Vol. 7 - Waste Management Waste Storage A

Revision 1 »,,- December 1992 Page 5
MOUNDS/M 72.WPS  11/30/92

Page 1



0 uoisiAey

TOIBLIL SAM TLUSSSOrI S wry
e punciy ‘wieiBoigd ¥3

661 Aine
JuoweBeuR MBBAA - £ "I0A 1Uodey Buidoos eis ' NO ‘SN

’Ed

101G QISEM

JI\DGN\MOUND\MB228 OUS vol 7. 961792

Ares 3
Storage and
Driling Mud Redrumming Arse ﬂam&%t:: :s‘ssto
Drum Storsge Ares 9
Rvon lon
" Bulding 19
.

CONRAIL RAILROAD
Mound Plant . s e el o
Boundary __/,..—-"’ \_ e = ]
- L i Area E-—«- ke e R .
- Storage Ares Conteminatad

SollBox Area

Driiilng Mud 1 OVERFLOW
Orum Storage N pono
’ Aren

Past Hazardous /-
Waste Storage

' ’ Chemice—0 | / ¥
Pyrotechnic Waste Storage 27
— __.Wssm Shed ’ " Solvent \
fiad

— S — Storage
S Ares

S
~- ..

min:

Storage (
Faclilly ’ Explosive
Waste Storage
b Bunker Storege Ares

Dulnage &

Ditch &
Waste . Ares 11-A 2
Oit Drum ’ G/Sr:dgea Materlals  Solvent 3'°M
Fleld | e Storage Area Shed

e |
Asphait
Uked—> |

Old F!fing Rangs /
Orum Storage Arsa 1

-

- ——

Note: Numbers and letters denote buildings.
Locations and sizes of areas are approximate. 0 700
1 i i ]

Scale In Feeat

Solvent storage
shed

Sf‘l{ml‘la:loa
) orsge
K\‘\ i!ea g

Solvent
Storage
She

Solvent

Figure 5.1 Waste storage areas.




Environmental Restoration Program

OPERABLE UNIT 5
OPERATIONAL AREA PHASE | INVESTIGATION
AREA 13 FIELD REPORT .

MOUND PLANT
MIAMISBURG, OHIO o D

VOLUME I - TEXT

June 1995 .

Final (Revision 1)

U.S. Department of Energy
Ohio Field Office -

EG&G Mound Applied Technologies

) Page 18



1. INTRODUCTION

Area 13 has been,identified as a potential area of con¢ern (AOC) within the Operational Area of Operable
Unit (OU) 5 (see Figure 1.1). The purpose of the Are3

radiological and soil gas

13 Field Report is to present the

esults of the

eys conducted in Area 13 as pa

of a larger Phase 1 Investigatidy

and identify potential areas o nigation within Area 13.

diological and chemical conta

gathe quahty data from locations with prob le contamination, as found g gng the Phase 1

to determine i additional round of sampling (Phase 3)‘is necessary. The phased appr to data

gathering is part o

overall strategy to conduct a remedial ifiestigation/feasibility study
OUs. ’

The following sections briefly dbscnbe the scope of the Area 13 Field Re provide a site description

and site land use history, and pres;\t the orgamzatlon of the remainder of the re{c:rt.

1.2. SITE DESCRIPTION AND HISTORY

The areal extent of Area 13 was determined as the result of the evaluation of historic information and
previous reports (DOE 1993a and DOE 1993b). Area 13 is approximately 100 feet by 110 feet (11,000
ft?) in size and is located northeast of Building 49 and next to the Mound Plant Drainage Ditch (see Figure

Mound Plant, ER Program OUS Phase 1 Area 13 Field Report 7 knuo,
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1.2). The Area is relatively flat and is partially located in a secured area. An ephemeral tributary of the
Mound Plant Drainage ditch runs through Area 13.

In 1950, Area 13 was used to store wood materials generated from demolition of the Dayton operations.
These materials were known to be contaminated with polonium-210. Subsequent activities conducted in
Area 13 were to remove these materials. Uncontaminated wood structures (i.e., walls) were sold for
salvage. The remaining wood structures (i.e., flooring and other combustible materials) were burned in
Area 13. Metals and other non-combustible materials were saturated with fuel oil and burned (DOE
1993a).

In 1955, a radiological survey was conducted in Area 13 which indicated beta and gémma contamination
in the remaining residual material. Subsequently, the residual material was removed and buried in the
southern part of the Historic Landfill (DOE 1993a).

Soil samples taken in or near Area 13 during the Mound Site Survey Project (Stought et al. 1988) detected
low levels of Plutonium-238 (Pu-238) in the area. It is believed the low concentrations of Pu-238 detected
in the soil samples originated from surface water run-off from another contaminated area rather than
radioactivity associated with polonium-210 contaminated wood placed in Area 13. Polonium-210 has a
half-life of 138.4 days and in all probability is no longer present in detectable quantities (DOE 1993a).

During the OU9 Hydrogeological Investigation (DOE 1994) subsurface soil samples were taken at
A monitoring well 0345 located 150 feet northeast of Building 49. The soil analyses indicated the presence
of carbon disulfide and toluene in Area 13. Additionally, groundwater samples were collected from
monitoring well 0345 under the Groundwater Sweeps Program. However, the results of this investigation
are currently unvalidated and unpublished and therefore not included in this report.

1.3. REPORT ORGANIZATION
N “

S izes field acgvities performed and Yata collected during théa\gc}i'i:logical survey and t:éisoil gas
evious investigations with Phase 1 investigation da L

Y £

&
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2. FIELD ACTIVITIES AND DATA SUMMARY

2% %

The Area 13 Phase 1 field act?%ges were conducted to screen this -

AOC for potential areas of

contamination. Reconnaissance actm&es in Area 13 consisted of:

"»‘ 3

%‘\b
N
z:,_

%}; screening with a field 1nstrument for the detection of low-energy ra 3 tion (FIDLER) (a

s,
B
%,

‘?‘%? multi-channel analyzer) survey;

. surface soil sample analyses conducted at the Mound Plant Soil Screeni

}eg;ect possible surface radiological contammatlon and

. a soﬂ%gas survey to detect subsurface vo?ag}le and semi-volatile organic chemical
contarrmfﬁuon lﬂ%‘%,% \
>, s |

%, Y ;;._

S N
As specified in the OUS FSP (DOE 1993b), the radiological screenmg was conducted to detect tho.;_

Qresence of Pu-238 and thorium-232 (‘&-232) in Area 13. These two radlonuohdes are the most prevalent '

radro oglcal contaminants at the Mound l;%%la% The soil gas survey was conducted to detect total aromatic
hydrocatbons (including diesel fuels and hght—Wexght fuel oils), total semi-volatile hydrocarbons, total C,
to C,, pet:&eum hydrocarbons, and total halogenated hydrocarbons.

"a

.

2.1. RADIOLOGICAL (FIDLER) SURVEY

A FIDLER survey was performed over Area 13 on July 21, and July 25, 1994, per the Mound Standard
Operating Procedure (SOP) 6.7, Near Surface and Soil Screening for Low-Energy Gamma Radiation Using
the FIDLER.
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2.1.4. Presentation of Radiological Data

Appendix C contains all radiological data collected during the Phase 1 investigation of Area 13. It
" includes a summary of the data from the FIDLER survey and the analytical results of soil samples sent
to the Mound Plant Soil Screening Facility. -

The FIDLER survey located four areas of elevated surface activity as summarized in Table I1.1 and shown
in Figure 2.2. The radiological activity in these locations exceeded the Out Channel contamination criteria

by 500 - 1,000 cpm. The potential for minor levels of radiological contamination may exist in these areas.

Table II.1. Summary of Elevated Surface Radiological Activity in Area 13 (FIDLER Survey)

Point of Highest Out Channel (kcpm) Size
Activity cc RDG
C03-06, 11.0 11.5, 5 x10
C03-15 115
C03-15 ' 11.0 11.5 x5
D03-12 11.0 11.5 5x5
B06 11.0 12.0 I'x 1’

CC contamination criteria
kepm counts per minute x 1000
RDG FIDLER reading

Surface soils samples, collected as part of the soil gas survey (see Section 2.2.1.1), were analyzed for Pu-
238 and Th-232. No samples exceeded the Mound Plant Soil Screening Facility detection limits of 25.0
pCi/g for Pu-238 and 2.0 pCi/g for Th-232 (see Appendix C).

2.1.5. Comparison with Historical Radiological Data

During the Mound Site Survey Project, two surface soil samples were collected in or near Area 13 (DOE
1993d). One of the samples (collected within the boundaries of Area 13) detected Pu-238 at a
concentration of 0.34 pCi/g, while the other sample (collected near Area 13) detected Pu-238 at a
concentration of 5.74 pCi/g (DOE 1993d). Neither sample showed levels above 25.0 pCi/g for Pu-238
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or 2.0 pCi/g for Th-232. These results correspond to the findings of the Phase 1 radiological investigation

conducted in Area 13.

2.2. SOIL GAS SURVEY

2.2.1. Field Work Performed and Procedures

A soil gas survey was performed at Area 13 from August 16 to September 7, 1994, per the OUS QAP;P,
Attachment 1, SOP fbr Petrex Environmental Surveys (DOE 1993b). The survey was completed over the
grid system established for Area 13 (see Figure 2.1).

22.1.1. Soil Gas Sampler Installation

Two sets of time calibration samplers (timers) and 36 data samplers were installed on August 16, 1994,
Locations of the timers (A3 and B6) and data samplers are shown in Appendix D, Plate 1. The samplers
and timers were installed at depths between 8-18 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 (see Appendix A.2). At that time
soil samples were also collected from 13 of the 36 sample locations and analyzed for Pu-238 and Th-232
at the Mound Plant Soil Screening Facility. Soil samples could not be collected at the remaining locations
due to rocky soil conditions. Results of the soil screening analyses are summarized in Section 2.1.4 and

presented in their entirety in Appendix C.
2.2.1.2. Soil Gas Sampler Retrieval

On August 23, 1994, after one week of exposure, one timer from each of the two timer sets (samples #820
and #826, grid coordinates A3 and B6, respectively) was retrieved, wiped (checked for radiological
contamination), and sent to Northeast Research Institute LLC (NERI) for analysis. The analysis of the
first set of timers indicated low to moderate relative levels of C, to C; petroleum hydrocarbons and very

low relative levels of the halogenated organic compounds tetrachloroethene (PCE) and trichloroethene
(TCE).
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Based on this information, NERI requested that the second set of timers be retrieved on August 29, 1994.

These timers were similarly submitted after an exposure of 13 days. However, due to instrument

malfunction at NERI, they were not successfully analyzed.

It was decided that, based on information from the first set of timers, the samplers in the field should be
exposed for approximately three weeks. Thus, on September 7, 1994, after a total exposure of 22 days,
all samplers were retrieved, wiped, and prepared for shipment. On September 8, 1994, the samplers were
received in good condition and logged-in by NERL

“,
R

222. Quality Assb&nce Summary Report

*%ﬁeld and laboratory ana})”isiﬁ QA variances are summarized in the following subsections.

““.‘
'
Ry

22.2.1>Field Variance Report . "

{!\. 5, :\

v
_The soil ga:’fsurvey was completed with }nmor variances from the OU5 QAP_]P SOP for Petrex
Environmental Surveys [Attachment 1] and thé: FSP (DOE 1993b). These “«syanances included
decontamination proce:ﬁures, the number of samplers and timers installed, and travel élanks

*:‘3‘«\ \""x, A
One minor variance from the: SOP was the ehmmanon *mf the methanol rinse step’ ,from the

decontammatlon process used for cleggmg drill bits. This change\awas recommended by NERI*’}\

S
\‘s:

¥

\ N
. ; .’X‘
The \second FSP variance was a degrease in the number of ::n\ﬁs installed in Area 13. Thé: .FSP requires
five tlmensets for an area this size, whéreas NERI suggested that timer sets were sufficxcnt «The third
FSP vanance\ggas the use of travel blanks%The FSP requires that uavei blanks be returned with the timers

Ty :
and samplers, whereas NERI instructed that “/(tvel blanks be returned wkh the samplers only.

Mound Plant, ER Program OUS Phase 1 Area 13 Field Report Field Activities and Data Sumr
Revision 1 June 1995 Pag

Page 28



Plates 1 through 5,show sample locations and significant ion couhs of targeted compounds.‘”lg&n count

values are the unit of meagure assigned by the mass spectrometer to thexlative intensities associated, with

ntial for the

total C, to C,, pegroleum hydrocarbons; and-
. total halogenated hydrocarbons.

The following subsections describe the distribution of the compounds listed ampve.

2.2.4.1. Distribution of Total Aromatic Hydrocarbons

Total aromatic hydrocarbons are reported as the combined levels of Cg to C,s aromatic (benzene based)
hydrocarbon compounds detected in the soil gas samples.

The majority of the samples analyzed in the soil gas survey contained the light and medium weight
aromatic hydrocarbons (e.g., benzene, toluene, ethylbenzene/xylene, C, and C,,). Few samples were

observed to contain C,, and heavier aromatics (e.g., heavier cycloalkanes/alkenes and cycloalkenes/dienes).

The heavier hydrocarbons are components of heavy fuel-like products. Their absence suggests that the
aromatics detected are primarily derived from light and medium weight fuels such as gasoline, diesel fuel,
kerosene, and #1 and #2 heating oils. This finding is further supported by the presence of C, to C,,
petroleum, hydrocarbons detected in the soil gas survey (see Section 2.2.4.3).

The soil gas survey indicates that total aromatic hydrocarbons are distributed over most of Area 13 (see

Appendix D, Plate 2) with the highest relative levels of aromatics present on the northern and western
border (F1, F4, and C1).
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2.2.4.2. Distribution of Total Semi-Volatile Hydrocarbons

Total semi-volatile hydrocarbons are reported as the combined response to: 1) naphthalene; 2) C,, through
C,s alkyl naphthalenes, and 3) C,,, C,,, and C,¢ polycyclic hydrocarbons (including acenaphthene,
anthracene, and pyrene). These compounds are constituents of creosote, coal, tar, and other heavy, high
boiling point fraction petroleum products. Naphthalene, and C,, and C,, alkyl naphthalene are also found
in medium to heavy weight fuels and fuel oil-like products.

The distribution of total semi-volatile hydrocarbons is shown in Appendix D, Plate 3. The overall relative
response is low which suggests that the hydrocarbons detected are derived mostly from medium weight
fuels and not from products in which semi-volatiles are more abundant. This indicates that very few semi-
volatile compounds over C,, molecular weight may be present in the soil gas, and that the majority of the

relative responses are derived from low levels of naphthalenes.

The highest relative responses to semi-volatiles were yielded by samples #798, #801, #808, #809, and
#812 (grid coordinates F1, F4, E2, E1, and D3, respectively). These samples were collected from the
northern and western extremities of Area 13 and from the depression formed by the ephemeral stream

ditch which originates near the center of the area and flows to the northwest corner.
2.2.4.3. Distribution of Total C; to C,; Petroleum Hydrocarbons

Total C; to C,, petroleumn hydrocarbons reported include aromatics, alkanes, cycloalkanes, alkenes,
cycloalkenes, dienes, naphthalene and alkyl naphthalenes. These compounds together make up the bulk

of most petroleum fuels, oils, and llibricants.

The distribution of total C; to C,, petroleum hydrocarbons (see Appendix D, Plate 4) is nearly identical
to that of total aromatics (see Section 2.2.4.1.). These results indicate that most of the samples from Area
13 which contain moderate to high relative levels of hydrocarbons were nearly the same in composition.
This composition is best described as proportionately high relative levels of C, through C,, aromatics, C;
to C, cycloalkanes/alkanes, and Cs to C; alkanes and proportionately lower relative levels of
cycloalkenes/dienes, naphthalene and methylnaphthalene. Vapor of this composition is typical of
weathered fuel-like petroleum products.
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2.2.4.4. Distribution of Total Halogenated Hydrocarbons

Total halogenated hydrocarbons are reported as the combined levels of PCE, TCE, trichloroethane (TCA),
trichlorofluoromethane (Freon-11), and trichlorotrifluoroethane (Freon-113). These compounds are volatile

liquids commonly used as solvents, cleaning agents, and refrigerants.

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 occur in a zone along the entire western margin of
Area 13 (see Appendix D, Plate 5).. There is a single point roughly in the center of the site (sample #827
at grid coordinate C4) which also yielded an elevated relative response to halogenated hydrocarbons,
principally TCE.

2.2.5. Comparison with Historical Chemical Data

Previous sampling investigations at Area 13 include the OU9 Hydrogeologic Investigation (DOE 1994)
and the Fall 1993 and Spring 1994 Groundwater Sweeps Programs.

On February 5, 1993, monitoring well 0345 was installed about 150 feet northeast of Building 49 near
grid coordinate Al (Figure 2.1). Subsurface soil samples were collected from the well at five feet
intervals for volatile'organic compound and semi-volatile compound analysis. Low concentrations
(estimated) of carbon disulfide (a liquid solvent) and toluene were found in the soil samples collected
(DOE 1994). Carbon disulfide and toluene were detected at a depth of 17 to 19 feet (DOE 1994).
Toluene was also detected at a depth of four to five feet and at 23 to 24 feet (DOE 1994).

Groundwater samples were collected from well 0345 during the Fall 1993 and Spring 1994 Groundwater
Sweeps Programs. However, the data are currently unvalidated and unpublished and therefore are not used

for comparison in this report.

Comparison of historical data (DOE 1994) with the Petrex soil gas survey indicates that light weight (C,)

aromatic hydrocarbon toluene was detected in both studies. Low estimated concentrations (1.0 to 2.0
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micrograms per kilogram) were found in the soil samples from well 0345. As discussed in Section
2.2.4.1. of this report, toluene was found as an aromatic hydrocarbon component in many of the Petrex

soil gas samples (see the Sample Mass Spectra, Appendix D).
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3. SUMMARY

The results of the reconnaissance (radiological and chemical) surveys conducted in Area 13 are
summarized in this section.

The results of the radiological surveys (FIDLER and soil screenings) are summarized below:
. The FIDLER survey identified four areas of elevated radiological activity in Area 13.

. Soil Screening analysis of surface samples do not indicate the presence of Pu-238 or Th-
232 above the Mound Plant detection limits of 25 pCi/g and 2 pCi/g, respectively. These
results are consistent with the historical radiological data collected during the Mound Site
Survey Project in Area 13.

The soil gas survey conducted in Area 13 indicates the following regarding chemical contaminants as
summarized below:

. Elevated relative levels of total aromatic hydrocarbons (primarily C, - C,;) are potentially
distributed over most of Area 13 with the highest relative levels on the northern and
western border (see Appendix D, Plate 2).

. Elevated relative levels of semi-volatile hydrocarbons (primarily naphthalene, and lesser
concentrations of C;, - C,; alkylnapthalenes, and C,;,, C,, and C,, polycyclic
hydrocarbons) are potentially present in the northern and western extremities of Area 13
(see Appendix D, Plate 3).

. Elevated relative levels of C; to C,, petroleum hydrocarbons are potentially distributed
over most of Area 13 with the highest relative levels present in the northern and western
extremities of Area 13 (see Appendix D, Plate 4). The composition of these hydrocarbons
in Area 13 is typical of weathered fuel-like petroleum products.
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. Elevated relative levels of total halogenated hydrocarbons (primarily PCE and TCE and
the less frequently detected compounds that included TCA, Freon-11, and Freon-113) are
potentially present along the western margin of Area 13 (see Appendix D, Plate 5).

. Comparison of the results of the soil gas survey with historical data collected under the

OU9 Hydrogeological Investigation indicates that toluene was detected in both studies.

The unvalidated and unpublished data collected under the Groundwater Sweeps Program needs to be

examined when it is made available.

These results will be used to plan a Phase 2 investigation of Area 13 in accordance with the Operable Unit
5, Work Plan (DOE 1993a)
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BO1

AQ1
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Operable Unit 5, Operational Area, Phase 1 Investigation -
Generic Sampling Identification Scheme for the FIDLER survey
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APPENDIX C
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA)

FIDLER SURVEY DATA

MOUND SOIL SCREENING FACILITY DATA

Contamination [FIDLER

Contamination {FIDLER Contamination |FIDLER Criteria Out  |Readings Out
SMPID Criteria CH1  |Readings CH1 |Criteria CH2 [Readings CH2 |Channel Channel Plutonium - 238 Thorium - 232

Units: CPM Units: CPM Units: KCPM  1Units: KCPM  [Units: KCPM _ {Units: KCPM Units: pCi/g Units: pCi/g

RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS
13A01 NA NA NA NA NA NR NS NS
13A01-01  }J236.6 NA "~ 112.09 NA 13.65 8.0 NC NC
13A01-02__]236.6 NA 12.09 NA 13.65 8.0 NC NC
13A01-03 1236.6 NA 12.09 NA 13.65 9.0 NC NC
13A01-04  ]236.6 NA 12.09 NA 13.65 9.0 NC NC
13A01-05 1236.6 NA 112.09 NA 13.65 9.5 NC NC
13A01-06 236.6 NA 12.09 NA 13.65 10.0 NC NC
13A01-07 {236.6 NA 12.09 NA 13.65 8.0 NC NC
13A01-08 {236.6 “{NA 12.09 NA 13.65 8.0 NC NC
13A01-09  |236.6 NA 12.09 NA 13.65 1.5 NC NC
13A01-10_1236.6 NA 12.09 NA 13.65 6.0 NC NC
13A01-11 .]236.6 NA 12.09 NA 13.65 6.5 NC NC
13A01-12  |236.6 NA 12.09 NA 13.65 8.5 NC NC
13A01-13  |236.6 NA 12.09 NA 13.65 8.5 NC NC
13A01-14  |236.6 NA 12.09 NA 13.65 10.0 NC NC
13A01-15  ]236.6 NA 12.09 NA 13.65 10.0 NC NC
13A01-16 |236.6 NA 12.09 NA 13.65 9.5 NC NC
13A01-17 ]236.6 NA 12.09 NA 13.65 10.0 NC NC
13A01-18 236.6 NA 12.09 NA 13.65 7.5 NC NC
13A01-19  |236.6 NA 12.09 NA 13.65 6.5 NC NC
13A01-20 1236.6 NA 12.09 NA 13.65 7.0 NC NC
13A01-21 |236.6 NA 12.09 NA 13.65 8.0 NC NC
13A01-22 |236.6 NA 12.09 NA 13.65 8.5 NC NC
13A01-23  [236.6 NA 12.09 NA 13.65 8.0 NC NC
13A01-24  ]236.6 NA 12.09 NA 13.65 9.5 NC NC
13A01-25 236.6 NA 12.09 NA 13.65 9.0 NC NC
13A02 NA NA NA NA NA NR 21 0.5
13A02-01  |236.6 NA 12.09 NA 13.65 8.0 NC NC
13A02-02 [236.6 NA 12.09 NA 13.65 1.5 NC NC
13A02-03  ]1236.6 NA 12.09 NA 13.65 1.5 NC - [NC
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| APPENDIX C
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA)

y

FIDLER SURVEY DATA

MOUND SOIL SCREENING FACILITY DATA

Contamination |FIDLER

Contamination [IFIDLER Contamination {FIDLER Criteria Out ' |[Readings Out
SMPID Criterian CHl  |Readings CH1 |[Criteria CH2 |Readings CH2 |Channel Channel Plutonium - 238 Thorium - 232

Units; CPM Units; CPM Units;: KCPM _ [Units: KCPM_ [Units: KCPM  |Units: KCPM Units: pCi/g Units: pCi/g

RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS JRESULTS RESULTS
13A02-04 §236.6 NA 12.09 NA 13.65 8.0 NC NC
13A02-05  |236.6 NA 12.09 NA 13.65 9.5 NC NC
13A02-06  ]236.6 NA 12.09 NA 13.65 2.0 NC NC

13A02-07  {236.6 NA 12.09 NA 13.65 9.0 NC NC

13A02-08 1236.6 NA 12.09 NA 13.65 8.5 NC NC
13A02-09 ]236.6 NA 12.09 NA 13.65 7.5 NC NC
13A02-10 ]236.6 NA 12.09 NA 13.65 7.5 NC INC
13A02-11  236.6 NA 12.09 NA 13.65 8.0 NC NC
13A02-12 ]236.6 NA 12.09 NA 13.65 9.0 NC JNC
13A02-13  |236.6 NA 12.09 NA 13.65 9.5 NC NC
13A02-14  §236.6 NA 12.09 NA 13.65 2.0 NC NC
13A02-15 _[236.6 NA 12.09 NA 13.65 10.0 NC NC
13A02-16 ]236.6 NA 12.09 NA 13.65 9.0 NC NC
13A02-17 ]236.6 NA 12.09 NA 13.65 10.0 NC NC
13A02-18 {236.6 NA 12.09 NA 13.65 9.5 NC NC
13A02-19 }236.6 NA 12.09 NA 13.65 9.5 NC NC
13A02-20 |236.6 NA 12.09 NA 13.65 10.0 NC NC
13A02-21 ]236.6 NA 12.09 NA 13.65 10.0 NC NC
13A02-22 }236.6 NA 12.09 NA 13.65 9.5 NC -INC
13A02-23 ]236.6 NA 12.09 NA 13.65 9.5 NC NC
13A02-24 |236.6 NA 12.09 NA 13.65 9.5 NC NC
13A02-25 ]236.6 NA 12.09 NA 13.65 9.5 NC NC
13A03 NA NA NA NA NA NR 14 1.1
13A03-01 1236.6 NA 12.09 NA 13.65 10.5 NC NC
13A03-02 |236.6 NA 12.09 NA 13.65 10.5 NC NC
13A03-03  j236.6 NA 12.09 NA 13.65 9.5. NC NC
13A03-04 ]236.6 NA 12.09 NA 13.65 9.0 NC NC
13A03-05 236.6 NA 12.09 NA 13.65 10.0 NC NC
13A03-06 }236.6 NA 12.09 NA 13.65 11.0 NC NC
13A03-07 1236.6 NA 12.09 NA 13.65 0.0 INC NC
13A03-08 ]236.6 NA 12.09 NA 13.65 10.5 NC NC
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APPENDIX C

RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA)

FIDLER SURVEY DATA

MOUND SOIL SCREENING FACILITY DATA

Contamination |FIDLER

Contamination {FIDLER _ |Contamination {FIDLER Criteria Out Readings Out :
SMPID Criterin CH1  |Readings CH1 [Criteria CH2  |Readings CH2 |[Channel Channel Plutonium - 238 Thorium - 232

Units: CPM Units: CI'M Units: KCPM  JUnits: KCPM  [Units: KCPM  {Units: KCPM " Units: pCilg Units: pCi/g

RBSULTS RESULTS RBSULTS RESULTS RESULTS RESULTS RESULTS RESULTS
13A03-09 }236.6 NA 12.09 NA 13.65 10.5 NC NC
13A03-10 [236.6 NA 12.09 NA 13.65 10.5 NC NC
13A03-11 |[NA NA . NA NA NA NR NC NC
13A03-12  [NA NA NA NA NA NR NC NC
13A03-13  INA NA NA NA NA NR NC NC
13A03-14  }236.6 NA 12.009 NA 13.65 10.0 NC NC
13A03-15 {236.6 NA 12.09 NA 13.65 10.5 NC NC
13A03-16 1236.6 NA 12.09 NA 13.65 9.5 NC NC
13A03-17 ]236.6 . NA 12.09 NA 13.65 10.0 NC NC
13A03-18 |NA NA NA NA NA NR NC NC
13A03-19  INA NA NA NA NA NR NC NC
13A03-20 [NA NA NA NA NA NR NC NC
13A03-21 NA NA NA NA NA NR NC NC
13A03-22 |NA NA NA NA -{NA NR NC NC
13A03-23 INA NA NA NA NA NR NC NC
13A03-24 |236.6 NA 12.09 NA 13.65 9.0 NC NC
13A03-25 ]236.6 NA 12.09 NA 13.65 10.0 NC NC
13A04 236.6 NA 12.09 NA 13.65 10.0 13 1.0
13A05 236.6 NA 12.09 NA 13.65 9.5 12 0.7
13A06 236.6 NA 12.09 NA 13.65 9.5 19 0.7
13801 NA NA NA NA NA NR NS NS
13B01-01 [236.6 NA 12.09 NA 13.65 1.5 NC NC
13B01-02 }236.6 NA 12.09 NA 13.65 1.0 NC NC
13801-03  |236.6 NA 12.09 NA 13.65 7.0 NC NC
13B01-04  ]236.6 NA 12.09 NA 13.65 8.0 NC NC
13301-05  [236.6 NA 12.09 NA 13.65 8.0 NC NC
13B01-06 ]236.6 NA 12.09 NA 13.65 6.0 NC NC
13801-07 236.6 NA 12.09 NA 13.65 6.0 NC NC
13801-08 1236.6 NA 12,09 NA 13.65 6.0 NC NC
1AB0L-09  1236.6 NA 12.09 NA 13.65 6.5 NC NC
13801-10  [236.6 NA 12.09 13.65 11.0 NC NC

NA
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APPENDIX C
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA)
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FIDLER SURVEY DATA

MOUND SOIL SCREENING FACILITY DATA

Contamination |FIDLER

Contamination {FIDLER Contamination {FIDLER Criteria Out  |Readings Out
SMPID Criterin CHl  {Rendings CH1 |Criteria CH2 [Readings CH2 {Channel Channel Plutonium - 238 Thorium - 232

Units: CPM  [Units: CPM Units: KCPM  |Units: KCPM  {Units: KCPM  jUnits: KCPM Units: pCi/g Units: pCi/g

RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS
13B01-11  §236.6 NA 12.09 NA 13.65 8.5 NC NC
13001-12  1236.6 NA 12.09 NA 13.65 6.5 NC NC
13801-13  1236.6 NA 12.09 NA 13.65 6.5 NC NC
13801-14  [236.6 NA 12.09 NA 13.65 6.5 NC NC
13B01-15  |236.6 NA 12.09 NA 13.65 6.5 NC NC
13B01-16 ]236.6 NA 12.09 NA 13.65 6.0 NC NC
13B01-17  §236.6 NA 12.09 NA 13.65 6.5 NC NC
13001-18 1236.6 NA 12.09 NA 13.65 6.5 NC NC
13B01-19  ]236.6 NA 12.09 NA 13.65 6.0 NC NC
13001-20  [236.6 NA 12.09 NA 13.65 7.0 NC NC
13801-21  ]236.6 NA 12.09 NA 13.65 6.0 NC NC
13B01-22  [236.6 NA 12.09 NA 13.65 6.5 NC NC
13B01-23  {236.6 NA 12.09 NA 13.65 6.5 NC NC
13801-24  |236.6 NA 12.09 NA 13.65 5.5 NC NC
13B01-25  ]236.6 NA 12.09 NA 13.65 -16.0 NC NC
13802 NA NA NA NA NA = NR NS NS
13B02-01 ]240.5 NA 13.26 NA 14.3 5.0 NC NC
13B02-02  J240.5 NA 13.26 NA 14.3 5.5 NC NC
13802-03  [240.5 NA 13.26 NA 14.3 5.5 NC -INC
13802-04  ]240.5 NA 13.26 NA 14.3 6.0 NC NC
13B02-05  |240.5 NA 13.26 NA 14.3 6.0 NC: NC
13B02-06 |240.5 NA 13.26 NA 14.3 6.0 NC NC
13B02-07 |240.5 NA 13.26 NA 14.3 6.0 NC NC
13B302-08 ]240.5 NA 13.26 NA 14.3 6.0 NC NC
13802-09  |240.5 NA 13.26 NA 14.3 6.0 NC NC
13802-10 |240.5 NA 13.26 NA 14.3 6.5 NC NC
13B802-11  [240.5 NA 13.26 NA 14.3 6.0 NC NC
13302-12  1240.5 NA 13.26 NA 14.3 6.5 NC NC
13302-13  ]240.5 NA 13.26 NA 14.3 5.5 NC NC
13802-14  240.5 NA 13.26 NA 14.3 5.5 NC NC
13302-15  240.5 NA 13.26 NA 14.3 5.5 NC NC
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. APPENDIX C
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA)

FIDLER SURVEY DATA

MOUND SOIL SCREENING FACILITY DATA

Contamination FIDLER

Contamination |FIDLER Contamination {FIDLER Criteria Out  jReadings Out
SMPID Criterin CH!1 _ Readings CHI |Criteria CH2 _ |Readings CH2 [Channel Channel Plutonium - 238 Thorium - 232

Units: CPM Units: CIP'M Units: KCPM  |Units: KCPM  {Uniis: KCPM  [Units: KCPM Units: pCi/g Units: pCi/g

RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS
13802-16 |NA NA NA NA NA NR NC NC
13302-17 INA NA NA NA NA NR NC NC
13802-18  INA NA NA NA NA NR NC NC
13802-19  1240.5 NA 13.26 NA 14.3 5.5 NC NC
13802-20 1240.5 NA 13.26 NA 14,3 6.5 NC NC
13I802-21 12405 NA 13.26 NA 14.3 7.0 NC NC
13802-22 12405 NA 13.26 NA 14.3 6.0 NC NC
13002-23  1240.5 NA 13,26 NA 14.3 5.5 NC NC
13002-24 12405 NA 13.26 NA 14.3 5.0 NC NC
1302-25  1240.5 NA 13.26 NA 14.3 6.0 NC NC
13803 NA NA NA NA NA NR NS NS
13803-01  1236.6 NA 12.09 NA 13.65 9.0 NC NC
13003-02 j236.6 NA 12.09 NA 13.65 8.5 NC NC.
13803-03  1236.6 NA 12.09 NA 13.65 9.5 NC NC
13803-04 1236.6 NA 12.09 NA 13.65 8.0 NC NC
13R03-05 {236.6 NA 12.09 NA 13.65 7.0 NC NC
13B03-06 [236.6 NA 12.09 NA 13.65 10.0 NC NC
131103-07 [236.6 NA 12.09 NA 13.65 10.0 NC NC
13B03-08 |236.6 NA 12.09 NA 13.65 11,0 NC NC
13B03-09 ]236.6 NA 12.00 NA 13.65 10.5 NC NC
13B03-10[236.6 NA 12.09 NA 13.65 10.5 NC NC
13B803-11  ]236.6 NA 12.09 NA 13.65 11.0 NC NC
13R03-12  ]236.6 NA 12.09 NA 13.65 ~J11.0 NC NC
13303-13  |236.6 NA 112,09 NA 13.65 1.0 NC NC
13B03-14  [236.6 NA 12.09 NA 13.65 10,5 NC NC
13B03-15  [236.6 NA 12.09 NA 13.65 10,0 NC NC
13B03-16  |236.6 NA 12.09 NA 13.65 9.5 NC NC
13R03-17  [236.6 NA {2.09 NA 13.65 9.5 NC NC
13A03-18  {236.6 NA 12.09 NA 13.65 9.5 NC NC
1303-19  [236.6 NA 12.09 NA 13.65 10.0 NC NC
1AR03-20 12366 NA 12.09 NA 13.65 10.0 NC NC
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| APPENDIX C :
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA)

FIDLER SURVEY DATA

MOUND SOIL SCREENING FACILITY DATA

Contamination |FIDLER

Contamination |FIDLER Contamination |FIDLER Criteria Out  JReadings Out-
SMPID Criterin CHI  JReadings CH1 |Criteria CH2 [Readings CH2 |Channel Channel Plutonium - 238 Thorium - 232

Units: CPM  |Units: CPM Units: KCPM  {Units: KCPM  |Units: KCPM | Units: KCPM Units: pCi/g Units: pCi/g

RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS
13803-21 1236.6 NA 12.09 NA 13.65 9.0 NC NC
13803-22 ]236.6 NA 12.09 NA 13.65 8.5 NC NC
13803-23  1236.6 NA 12.09 NA 13.65 8.5 NC NC
13803-24  1236.6 NA 12.09 NA 13.65 6.0 NC NC
13B03-25 1236.6 NA 12.09 NA 13.65 6.0 NC NC
13804 236.6 NA 12.09° NA 13.65 9.5 11 0.8
13305 236.6 NA 12.09 NA 13.65 9.0 15 0.7
13B06 236.6 NA 12.09 NA 13.65 12.0 24 0.8
13C01 NA NA NA NA NA NR NS NS
13C0O1-01  ]236.6 NA 12.09 NA 13.65 6.5 NC NC
13C01-02 |236.6 NA 12.09 NA 13.65 7.0 NC NC-
13C01-03  ]236.6 NA 12.09 NA 13.65 6.5 NC NC
13C01-04  {236.6 NA 12.09 NA 13.65 6.5 NC NC
13CO1-05 ]236.6 NA 12.09 NA 13,65 7.0 NC NC
13C01-06 ]236.6 NA 12.09 NA 13.65 6.0 NC NC
13C01-07 [236.6 NA 12.09 NA 13.65 6.5 NC NC
13C01-08 ]236.6 NA 12.09 NA 13.65 6.0 NC NC
13C01-09  [236.6 NA 12.09 NA 13.65 6.5 NC NC
13C01-10  |236.6 NA 12.09 NA 13.65 5.5 NC NC
13C01-11  236.6 NA 12.09 NA 13.65 6.5 NC NC
13C01-12  ]236.6 NA 12.09 NA 13.65 6.5 NC NC
13C01-13  1236.6 NA 12.09 NA 13.65 6.5 NC NC
13C01-14  236.6 NA 12.09 NA 13.65 6.0 NC NC
13C01-15  {236.6 NA 12.09 NA 13.65 6.5 NC NC
13C01-16 [236.6 NA 12.09 NA 13.65 6.5 NC NC
13C01-17 [236.6 NA 12.09 NA 13.65 6.0 NC NC
13C01-18  236.6 NA 12.09 NA 13.65 6.0 NC NC
13C0L-19  1236.6 NA 12.09 NA 13.65 6.0 NC NC
13C01-20  |236.6 NA 12.09 NA 13.65 6.0 NC NC
13C01-21  1236.6 NA 12.09 NA 13.65 6.0 NC NC
13C01-22  1236.6 NA 12.09 NA 13.65 6.5 NC NC
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APPENDIX C
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA)

MOUND SOIL SCREENING FACILITY DATA

FIDLER SURVREY DATA

; Contamination |FIDLER

Contamination |FIDLER Contamination |[FIDLER Criterin Out  [Readings Out
SMPID Criterin CH1 _ |Rendings CHI_|Criteria CH2 _ {Readings CH2 |Channel Channel Plutonium - 238 Thorium - 232

Units: CPM Units: CPM Units: KCPM  {Units: KCPM  {Units: KCPM  |Units: KCPM Units: pCi/g Units: pCilg

RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS
13C01-23  [236.6 NA 12.09 NA 13.65 6.5 NC . NC
13CH1-24  1236.6 NA 12.09 NA 13.65 6.5 NC NC
13C01-25  1236.6 NA 12.09 NA 13.65 6.5 NC NC
13C02 NA NA NA NA NA NR NS NS
13C0O2-01  |240.5 NA 13.26 NA 14.3 5.5 NC NC
13C02-02  240.5 NA 13.26 NA 14.3 5.5 NC NC
13C02-03  1240.5 NA 13.26 NA 14.3 5.5 NC NC
13C02-04 2405 NA 13.26 NA 14.3 5.5 NC NC
13C02-05  }240.5 NA 13.26 NA 14.3 5.0 NC NC
13C02-06_ [240.5 NA 13.26 NA 14.3 -15.0 NC NC
13C02-07 [240.5 NA 13.26 NA 14,3 5.5 NC NC
13C02-08 ]240.5 NA 13.26 NA 14.3 5.5 NC NC
13C02-09  {240.5 NA 13.26 NA 14.3 5.5 NC NC
13C02-10  |240.5 NA 13,26 NA 14.3 5.5 NC NC
13C02-11  {240.5 NA 13.26 NA 14.3 5.5 NC NC
13C02-12  {240.5 NA 13.26 NA 14.3 6.0 NC NC
13C02-13  240.5 NA 13.26 NA 14.3 5.5 NC NC
13C02-14  |240.5 NA 13.26 NA 14.3 6.0 NC NC
13C02-15  [240.5 NA 13,26 NA 14.3 6.0 NC NC
13C02-16  |240.5 NA 13.26 NA 14.3 6.0 NC NC
13CO2-17 124005 NA 13.26 NA 14.3 6.0 NC NC
13C02-18 {240.5 NA 13.26 NA 14.3 6.0 NC NC
13C02-19  1240.5 NA 13.26 NA 4.3 6.5 NC NC
13C02-20  1240.5 NA 13.26 NA 14.3 6.0 NC NC
13C02-21  240.5 NA 13.26 NA 14.3 6.0 NC NC
13C02-22  1240.5 NA 13.26 NA 14.3 6.5 NC NC
13C02-23  [240.5 NA 13.26 NA 14.3 6.0 NC NC
13C02-24  |240.5 NA 13.26 NA 14.3 6.5 NC NC
13C02-25  |240.5 NA 13.26 NA 14.3 6.5 NC NC
13C03 NA NA NA NA NA NR NS NS
13C03-01  ]236.6 NA 12.09 NA 13.65 8.0 NC NC

R it
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APPENDIX C
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA)

FIDLER SURVEY DATA MQUND SOIL SCREENING FACILITY DATA
Contamination |FIDLER

Contamination {FIDLER Contamination {FIDLER Criteria Out  |Readings Out
SMPID Criteria CHl  |Readinpgs CH1 |Criteria CH2 {Readings CH2 [Channel Channel Plutonium - 238 Thorium - 232

Units: CPM Units: CPM Units: KCPM  |Units: KCPM  {Units: KCPM  |Units: KCPM Units: pCi/g Units: pCi/g

RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS
13C03-02 1236.6 NA 12.09 NA 13.65 8.5 NC NC
13C03-03  |236.6 NA 12.09 NA 13.65 8.0 NC NC
13CO3-04  |236.6 NA 12.09 NA 13.65 9.5 NC NC
13C03-05  [236.6 - INA 12.09 NA 13.65 10.0 NC NC
13C03-06  1236.6 NA 12.09 NA 13.65 11.5 NC NC
13C03-07 [236.6 NA 12.09 NA 13.65 11.0 NC NC
13C03-08 [236.6 NA 12.09 NA 13.65 11.5 NC NC
13C03-09  1236.6 NA 12.09 NA 13.65 10.0 NC NC
13C03-10 ]236.6 NA 12.09 NA 13.65 11.0 NC NC
13C03-11  [236.6 NA 12.09 NA 13.65 10.5 NC NC
13CO03-12  1236.6 NA 12.09 NA 13.65 10.0 NC NC
13C03-13  |236.6 NA 12.09 NA 13.65 11.0 NC NC
13C03-14 |236.6 NA 12.09 NA 13.65 {11.0 “INC NC
13C03-15  1236.6 NA 12.09 NA 13.65 11.5 NC NC
13C0O3-16 1236.6 NA 12.09 - NA 13.65 8.0 NC NC
13C03-17 1236.6 NA 12.09 NA 13.65 9.0 NC NC
13C03-18 [236.6 NA 12.09 NA 13.65 9.0 NC NC
13C03-19 [NA NA NA NA INA NR NC NC
13C03-20 |NA NA NA NA NA NR NC NC
13C03-21 {NA NA NA NA NA NR NC NC
13C03-22 INA NA NA NA NA NR NC NC
13C03-23  ]236.6 NA 12.09 NA 13.65 8.0 NC NC
13C03-24  ]236.6 NA 12.09 NA 13.65 7.0 NC NC
13C03-25 ]236.6 NA 12.09 NA 13.65 7.0 NC NC
13C04 236.6 NA 12.09 NA 13.65 55 8 0.6
13C05 236.6 NA 12.09 NA 13.65 6.0 10 0.5
13C05-01 _|NA NA NA NA NA NR NC NC
13C05-02- |[NA NA NA NA NA NR NC NC
13C05-03  [NA NA NA NA NA NR NC NC
13C0O5-04  1236.6 NA 12.09 NA 13.65 9.5 NC NC
13C0S5-05  [236.6 NA 12.09 NA 13.65 9.5 NC NC
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FIDLER SURVEY DATA MOUND SOIL SCREENING FACILITY DATA
Contamination |FIDLER

Contamination {FIDLER Contamination [FIDLER Criteria Out Readings Out
SMPID Criterin C11{  |Readings CHI |Criteria CH2  |Readings CH2 [Channel Channel Plutonium - 238 Thorium - 232

Units: CP'M Units: CP’M Units: KCPM  |Units: KCPM  |Units: KCPM  |Units: KCPM Units: pCi/g Units: pCi/g

RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS
13C05-06  |236.6 NA 12.09 NA 13.65 8.0 NC NC
13C05-07 ]236.6 NA 12.09 NA 13.65 9.5 NC NC
13C05-08 INA NA NA NA NA NR NC NC
13C05-09  |NA NA NA NA NA NR NC NC
13C05-10  INA NA NA NA NA NR NC NC
13C05-11  |NA NA NA NA NA NR NC NC
13C05-12  {NA NA NA NA NA NR NC NC
13C05-13  |236.6 NA 12.09 NA 13.65 10.0 NC NC
13C05-14  1236.6 NA -112.09 NA 13.65 9.0 NC NC
13C05-15  1236.6 NA 12.09 NA 13.65 8.0 NC NC

J13C05-161236.6 NA 12.09 NA 13.65 9.0 NC NC

13C05-17 236.6 NA 12.09 NA 13.65 9.0 NC NC
13C05-18  ]236.6 NA 12.09 NA 13.65 8.5 NC NC
13C05-19  1236.6 NA 12.09 NA 13.65 8.5 NC NC
13C05-20 |236.6 NA 12.09 NA 13.65 10.0 NC NC
13C05-21  |236.6 NA 12.09 NA 13.65 9.5 NC NC
13C05-22_ |236.6 NA 12.09 NA 13.65 8.5 NC NC
13C05-23 236.6 NA 12.09 NA 13.65 8.5 NC NC
13C05-24  |236.6 NA 12.09 NA 13.65 8.0 NC NC
13C05-25 [236.6 NA 12.09 NA 13.65 8.0 NC NC
13CO6 236.6 NA 12.09 NA 13.65 11.0 17 1.0
13D0! NA NA NA NA NA NR NS NS
13D01-01  {240.5 NA 13.26 NA 14.3 6.0 NC NC
13D01-02  [240.5 NA 13.26 NA 14.3 6.0 NC NC
13D01-03  240).5 NA 13.26 NA 14.3 5.5 NC NC
13D01-04  1240.5 NA 13.26 NA 14.3 6.0 NC NC
13D01-05  |240.5 NA 13.26 NA 14.3 5.5 NC NC
13D01-06  |240.5 NA 13.26 NA 14.3 5.5 NC NC
13D01-07  [240.5 NA 13.26 NA 14.3 5.5 NC NC
1ADOL-08  [240.5 NA 13.26 NA 14.3 6.0 NC NC
13IDO1-0Y  [240.5 NA 13.26 NA 14.3 6.0 NC NC
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APPENDIX C
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA)

FIDLER SURVEY DATA

Contamination

FIDLER

MOUND SOIL SCREENING FACILITY DATA

Contamination |FIDLER Contamination |FIDLER Criteria Out Readings Out
SMPID Criteria CH1 __{Readings CH! |Criteria CH2 _|Readings CH2 [Channel Channel Plutonium - 238 Thorium - 232

Units; CPM Units; CPM Units; KCPM  |Units: KCPM | Units: KCPM  [Units: KCPM Units: pCi/g Units: pCi/g

RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS
13D01-10 |240.5 NA 13.26 NA 14.3 6.0 NC NC
13D0L-11_ |240.5 NA 13.26 NA 14.3 6.0 NC NC
13D01-12 - [240.5 NA 13.26 NA 14.3 5.5 NC NC
13D01-13  1240.5 _JNA 13.26 NA 14.3 3.5 NC NC
13D01-14  ]240.5 NA 13.26 NA 14.3 6.0 NC NC
13D01-15 J240.5 NA 13.26 NA 14.3 6.0 NC NC
13D0L-16  ]240.5 NA 13.26 NA 14.3 5.5 NC NC
13D01-17_ ]240.5 NA 13.26 NA 14.3 6.0 NC NC
13D01-18  }240.5 NA 13.26 NA 14.3 5.5 NC NC
13D01-19  ]240.5 NA 13.26 NA 14.3 5.5 NC NC
13D01-20  |240.5 NA 13.26 NA 14.3 5.5 NC NC
13D01-21  |240.5 NA 13.26 NA 14.3 6.0 NC NC
13D01-22 1240.5 NA 13.26 NA 14.3 5.0 NC NC
13D01-23  ]240.5 NA 13.26 NA 14.3 5.5 NC NC
13D01-24  1240.5 NA 13.26 NA 14.3 6.0 NC NC
13D01-25 |240.5 NA 13.26 NA 14.3 6.0 NC NC
13D02 NA NA NA NA NA NR NS NS
13D02-01 |240.5 NA 13.26 NA 14.3 6.0 JNC NC
13D02-02  240.5 NA 13.26 NA 14.3 6.0 NC NC
13D02-03  [240.5 NA 13.26 NA 14.3 5.5 NC NC
13D02-04  ]240.5 NA 13.26 NA 14.3 5.5 NC NC
13D02-05  ]240.5 NA 13.26 NA 14.3 3.5 NC NC
13D02-06  |240.5 NA 13.26 NA 14.3 5.5 NC NC
13D02-07 __|240.5 NA 13.26 NA 14.3 6.0 NC NC
13D02-08  1240.5 NA 13.26 NA 14.3 5.5 NC NC
13D02-09  [240.5 NA 13.206 NA 14.3 6.0 NC NC
13D02-10  |240.5 NA 13.26 NA 14.3 5.5 NC NC
13D02-11_ J240.5 NA 13.26 NA 14.3 5.5 NC NC
13D02-12 2405 NA 13.26 NA 14.3 6.5 NC NC
13D02-13  1240.5 NA 113.26 NA 14.3 6.0 NC NC
13DO2-14 j240.5 NA 13.26 NA 14.3 6.0 NC NC
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APPENDIX C
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA)

FIDLER SURVEY DATA

MOUND SOl SCREGNING FACILITY DATA

Comamination |FIDLER

Contaminntion {FIDLER Contamination JFIDLER Criteria Out  |Readings Out
SMPID Criterin CHt  [Readings CHI |Criterin CH2  JReadings CH12 {Channel Channel Plutonium - 238 ‘Thorium - 232

Units: C’'M Units: CPM Units: KCPM  [Units; KCPM  [Units: KCPM  JUnits: KCPM Units: pCilg Units: pCi/g

RESULTS RESULTS RESULTS IRESULTS RESULTS ©=  |RESULTS RESULTS RESULTS
13D02-15__ [240.5 NA 13.26 INA_ 14.3 6.0 NC NC
13D02-16 [240.5 NA 13.26 NA 14.3 5.0 NC NC
13D02-17 240.5 NA 13.26 NA 14.3 6.0 NC NC
13D02-18  1240.5 NA 13.26 NA 14.3 6.5 NC NC
13D02-19  |240.5 NA 13.26 NA 14.3 6.5 NC NC
13D02-20 1240.5 NA 13.26 NA 14.3 6.0 NC NC
13D02.21  1240.5 NA 13.26 NA 14.3 6.5 NC NC
13D02-22  1240.5 NA 13.26 NA 14.3 6.5 INC NC
13DD02-23  1240.5 NA 13.26 NA 14.3 0.5 NC NC
13D02-24 124005 NA 13.26 NA 14.3 6.0 NC NC
13D02-25  1240.5 NA 13.26 NA 14.3 5.5 NC NC
13D03 NA NA NA NA . NA NR NS NS
13D03-01  [236.6 NA 12.09 NA 13.65 9.0 NC NC
13D03-02  {236.6 NA 12.09 NA 13.65 9.5 NC NC
13D03-03  1236.6 NA 12.09 NA 13.65 9.5 NC NC
13D03-04  [236.6 NA 12.09 NA 13.65 9.0 NC NC
13D03-05  236.6 NA 12.09 NA 13.65 8.0 NC NC
13D03-06  1236.6 NA 12.09 NA 11,65 10.0 NC NC
13D03-07  1236.6 NA 12.09 NA 13.65 10,0 NC NC
13D03-08  1236.6 NA 12.09 NA 13.65 10.0 NC NC
13D03-09  1236.6 NA 12.09 NA 13.65 10.5 NC NC
13D03-10 1236.6 NA 12.09 NA 13.65 11.0 NC NC
13D03-11  }236.6 NA 12.09 NA 13.65 11.0 NC NC
13D03-12  [236.6 NA 12.09 NA 13.65 1.5 NC NC
13ID03-13  §236.6 NA 12.09 NA 13.65 10.5 NC NC
13D03-14  ]236.6 NA 12.09 NA 13.65 10.0 NC NC
13D03-15  {236.6 NA 12.09 NA 13.65 10.5 NC NC
13D03-16 ]236.6 NA 12.09 NA 13.65 10.0 NC NC
13ID03-17  [236.6 NA 12.09 NA 13.65 10.5 NC NC
13D03-18  1236.6 NA 12.09 NA 13.65 11.0 NC NC
13N03-19  1236.6 NA 12.09 NA 13.65 10.5 NC NC
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| APPENDIX C
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA)

g

FIDLER SURVEY DATA

MOUND SOIL. SCREENING FACILITY DATA

Contamination |FIDLER

Contamination |FIDLER Contamination |FIDLER Criteria Out  |Readings Out
SMPID Criteria CH1__|Readings CH1 |Criteria CH2 _{Readings CH2 |Channel Channel Plutonivm - 238 Thorium - 232

Units: CPM Units: CPM Units: KCPM  Units: KCPM  {Units: KCPM | Units: KCPM Units: pCi/g Units: pCi/g

RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS
13D03-20 |236.6 NA 12.09 NA 13.65 11.0 NC NC
13D03-21  ]236.6 NA 12.09 - [NA 13.65 10.0 NC NC
13D03-22  1236.6 NA 12.09 NA 13.65 9.5 NC NC
13D03-23  ]236.6 NA 12.09. NA 13.65 11.0 NC NC
13D03-24 ]236.6 NA 12.09 NA 13.65 10.0 NC NC
13D03-25 ]236.6 NA 12.09 NA 13.65 10.0 NC NC
13D04 NA NA NA NA NA NR 17 0.8
13D04-01 [236.6 NA 12.09 NA 13.65 10.0 NC NC
13D04-02 ]236.6 NA 12.09 NA 13.65 9.0 NC NC
13D04-03  ]236.6 NA 12.09 NA 13.65 9.5 NC NC
13D04-04  |236.6 NA 12.09 NA 13.65 10.0 NC NC
13D04-05 {236.6 NA 12,09 NA 13.65 8.5 NC NC
13D04-06  {236.6 NA 12.09 NA 13.65 8.5 NC NC
13D04-07  {236.6 NA 12.09 NA 13.65 9.0 NC NC
13D04-08 |236.6 NA 12.09 NA 13.65 9.0 NC NC
13D04-09  1236.6 NA 12.09 NA 13.65 10.0 NC NC
13D04-10  ]236.6 NA 12.09 NA 13.65 11.0 NC NC
13D04-11  [236.6 NA 12.09 NA 13.65 9.5 NC NC
13D04-12  |236.6 NA 12.09 NA 13.65 8.0 NC NC
13D04-13  {236.6 NA 12.09 NA 13.65 8.5 NC NC
13D04-14  1236.6 NA 12.09 NA 13.65 9.0 NC NC
13D04-15 ]236.6 NA 12.09 NA 13.65 8.5 NC NC
13D04-16 |236.6 NA 12,09 NA 13.65 9.0 NC NC
13D04-17_|236.6 NA 12.09 NA 13.65 9.0 NC NC
13D04-18 1236.6 NA 12.09 NA 13.65 9.0 NC NC
13D04-19  §236.6 NA 12.09 NA 13.65 8.5 NC NC
13D04-20 ]236.6 NA 12.09 JNA 13.65 9.5 NC NC
13D04-21  |236.6 NA 12.09 NA 13.65 9.5 NC NC
13D04-22  |236.6 NA 12.09 NA 13.65 8.5 NC NC
13D04-23 {236.6 NA 12.09 NA 13.65 10.0 NC NC
13D04-24  1236.6 NA 12.09 NA 13.65 9.0 NC NC
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APPENDIX C
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA)

FIDLER SURVEY DATA

MOUND SOIL SCREENING FACILITY DATA

Contamination |FIDLER

Contamination |FIDLER Contamination |FIDLER Criteria Out Readings Out
SMPID Criteria CH1  JReadings CH1 |Criteria CH2 |Readings C112 |Channel Channel Plutonium - 238 Thorium - 232

Units: CPM Units: CPM Units: KCPM |Units: KCPM  [Units: KCPM  [Units: KCPM Units: pCilg Units: pCi/g

RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS
13D04-25 {236.6 NA 12.09 NA 13.65 9.0 NC NC
13D05 NA NA NA NA NA NR 13 0.9
13D05-01  |236.6 NA 12.09 NA 13.65 10.0 NC NC
13D05-02  |236.6 NA 12.09 NA 13.65 9.5 NC NC
13D05-03  |236.6 NA 12.09 NA 13.65 9.5 NC NC
13D05-04  |236.6 NA 12.09 NA 13.65 9.5 NC NC
13D05-05 |236.6 NA 12.09 NA 13.65 9.0 NC NC
13D05-06 }236.6 NA 12.09 NA 13.65 9.0 NC NC
13D05-07  |236.6 NA 12.09 NA 13.65 9.0 NC NC
13D05-08  ]236.6 NA 12.09 NA 13.65 9.5 NC NC
13D05-09  ]236.6 NA 12.09 NA 13.65 9.0 NC NC
13D05-10  ]236.6 NA 12.09 NA 13.65 8.0 NC NC
13D05-11  }236.6 NA 12.09 NA 13.65 8.0 NC NC
13D05-12  |236.6 NA 12.09 NA 13.65 9.0 NC NC
13D05-13  [236.6 NA 12.09 NA 13.65 9.0 NC NC
13D05-14  [236.6 NA 12.09 NA 13.65 8.5 NC NC
13D05-15 |236.6 NA 12.09 NA 13.65 8.0 NC NC
13D05-16 ]236.6 NA 12.09 NA 13.65 8.0 NC NC
13D05-17 |236.6 NA 12.09 NA 13.65 8.0 NC NC
13D05-18  |236.6 NA 12.09 NA 13.65 9.5 NC NC
13D05-19 |236.6 NA 12.09 NA 13.65 9.0 NC NC
13D05-20 }236.6 NA 12.09 NA 13.65 8.0 NC NC
13D05-21  {236.6 NA 12.09 NA 13.65 8.5 NC NC
13D05-22  |236.6 NA 12.09 NA 13.65 8.0 NC NC
13D05-23  1236.6 NA 12.09 NA 13.65 8.5 NC NC
13D05-24  236.6 NA 12.09 NA 13.65 8.0 NC NC
13D05-25 |236.6 NA 12.09 NA 13.65 8.0 NC NC
13D06 NA - NA NA NA NA NR NS NS
1301 NA NA NA NA NA NR NS NS
13E01-01  ]240.5 NA 13.26 NA 14.3 6.0 NC NC
13E01-02  1240.5 NA 13.26 NA 14.3 6.0 NC NC
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APPENDIX C
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA)

FIDLER SURVLEY DATA

MOUND SOIL SCREENING FACILITY DATA

Contamination |FIDLER
“IContammination |{FIDLER Contamination |FIDLER Criteria Out Readings Out
SMPID Criteria CHI __|Readings CH!I |Criterian CH2 _ [Readings CH2 |Channel Channel Plutonium - 238 Thorium - 232
Units: CPM Units: CPM Units: KCPM  |Units: KCPM  {Units: KCPM  |Units: KCPM Units; pCi/g Units: pCilg
RESULTS {RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS
13E01-03 }240.5 NA 13.26 NA 14.3 6.0 NC NC
13E01-04 |240.5 NA 13.26 NA 14.3 5.0 NC NC
13E01-05  ]240.5 NA 13.26 NA 14.3 5.5 NC NC
13E01-06  |240.5 NA 13.26 NA 14.3 .15.5 NC NC
13E01-07 |240.5 NA 13.26 NA 14.3 5.5 NC NC
13E01-08 240.5 NA 13.26 NA 14.3 6.0 NC NC
13E0§-09  |240.5 NA 13.26 NA 14.3 6.0 NC NC
13E01-10 |240.5 NA 13.26 NA 14.3 6.0 NC NC
13601-11  J240.5 NA 13.26 NA 14.3 6.0 NC NC
13101-12  [240.5 NA 13.26 NA 14.3 5.5 NC NC
13E01-13  ]240.5 NA 13.26 NA 14.3 6.0 NC NC
13C01-14  240.5 NA 13.26 NA 14.3 5.5. NC NC
131301-15  {240.5 NA 13.26 NA 14.3 6.0 NC NC
13B01-16 |240.5 NA 13.26 NA 14.3 6.0 NC NC
13E01-17  1240.5 NA 13.26 NA 14.3 6.0 NC. NC
13E01-18  {240.5 NA 13.26 NA 14.3 6.0 NC NC
13E0L-19  ]240.5 NA 13.26 NA 14.3 6.0 NC NC
13E01-20  }240.5 NA 13.26 NA 14.3 6.0 NC NC
13E01-21  {240.5 NA 13.26 NA 14.3 6.5 NC NC
131301-22  |240.5 NA 13.26 NA 14.3 6.5 NC NC
131:01-23  |240.5 NA 13.26 NA 14.3 6.0 NC NC
13E01-24  ]J240.5 NA 13.26 NA 14.3 5.5 NC NC
13E01-25 }1240.5 NA 13.26 NA 14.3 5.5 NC NC
131202 NA NA NA NA NA NR NS NS
131202-01  ]240.5 NA 13.26 NA 14.3 5.5 NC NC
13E02-02  |240.5 NA 13.26 NA 14.3 55 NC NC
13E02-03  1240.5 NA 13.26 . NA 14.3 6.0 NC NC
1302-04  ]240.5 NA 13.26 NA 14.3 6.0 NC NC
13E02-05 |240.5 NA 13.26 NA 14.3 6.0 NC NC
13102-06  [240.5 NA . 13.26 NA 14.3 6.0 NC NC
13202-07  |240.5 -INA 13.26 NA 14.3 6.0 NC NC
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APPENDIX C
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA)

FIDLER SURVEY DATA

MOUND SOI. SCREENING FACILITY DATA

Contamination [FIDLER

Comtamination |FIDLER Contamination |FIDLER - Criteria Out Readings Out
SMPID Criteria CH1  JRenadings CH1 |Criteria C112  |Readings C112 ]JChannel ~ |Channel Plutonium - 238 Thorium - 232

Units: CPM Units: CPM Units: KCPM  |Units: KCPM  [Units: KCPM  {Units: KCPM Units: pCi/g Units: pCi/g

RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS REBSULTS
13602-08 [240.5 NA 13.26 NA 14.3 6.5 NC NC
13E02-09  1240.5 NA 13.26 NA 143 5.5 NC NC
13502-10  ]240.5 NA 13.26 NA 14.3 5.5 NC NC
131302-11  |240.5 NA 13.26 NA 14.3 5.0 NC NC
13802-12  ]240.5 NA 13.26. NA 14.3 6.0 NC NC
13102-13  [240.5 NA 13.26 NA 14.3 6.5 NC NC
131:02-14  |240.5 NA 13.26 NA 14.3 6.0 NC NC
13E02-15  }240.5 NA 13.26 NA 14.3 6.5 NC NC
13102-16  1240.5 NA 13.26 NA 14.3 6.0 NC NC
13L02-17  1240.5 NA 13.26 NA 14.3 5.5 NC NC
13E02-18  [240.5 NA 13.26 NA 14.3 6.5 NC NC
131302-19  1240.5 NA 13.26 NA 14.3 5.5 NC NC
131302-20 _ |240.5 NA 13.26 NA 1143 5.5 NC NC
13E02-21 |240.5 NA 13.26 NA 14.3 5.0 NC NC
13602-22  |240.5 NA 13.26 NA 14.3 6.5 NC NC
13E02-23  |240.5 NA 13.26 NA 14.3 6.5 NC NC
13E02-24  |240.5 NA 13.26 NA 14.3 6.0 NC NC
13E02-25  {240.5 NA 13.26 NA 14.3 6.0 NC NC
13503 NA NA NA NA NA NR NS NS
13E03-01  1240.5 NA 13.26 NA 14.3 8.0 NC NC
130:03-02  {240).5 NA 13.26 NA 14.3 7.0 NC NC
131:03-03  1240.5 NA 13.26 NA 14.3 7.0 NC NC
13603-04  [240.5 NA 13.26 NA 14.3 6.5 NC NC
131303-05  |240.5 NA 13.26 NA 14.3 6.5 INC NC
13103-06 1240.5 NA 13.26 NA 14.3 6.5 NC NC
13E03-07  ]240.5 NA 13.26 NA 14.3 6.0 NC NC
13E03-08 ]240.5 NA 13.26 INA 14.3 8.0 NC NC
13103-09  1240.5 NA 13.26 NA 14.3 8.0 NC NC
13G03-10  1240.5 NA 13.26 NA 14.3 10.0 NC NC
E3RO3-11 12440, 5 NA 13.26 NA 14.3 7.0 NC NC
131:03-12  {240.5 NA 13.26 NA 14.3 7.5 NC NC

JETSCEN
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APPENDIX C

RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA)
' MOUND SOIL. SCREENING FACILITY DATA

FIDLER SURVEY DATA

Contamination {FIDLER

Contamination |FIDLER Contamination |FIDLER Criteria Out Readings Out
SMPID Criteria CH1 _ {Readings CH1 |Criteria CH2 _|Readings CH2 |Channel Channel Plutonium - 238 Thorium - 232

Units;: CPM Units: CPM Units: KCPM [Units: KCPM  JUnits: KCPM  |Units: KCPM Units: pCi/g Units: pCi/g

RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS
13E03-13  |240.5 NA 13.26 NA 14.3 1.5 NC - NC
13E03-14  1240.5 NA 13.26 NA 14.3 6.5 NC NC
13E03-15  |240.5 NA 13.26 NA 14.3 6.0 NC NC
13E03-16 {240.5 NA 13.26 NA 14.3 1.5 NC NC
13603-17 |240.5 NA 13.26 NA 14.3 6.5 NC NC
13E03-18  }240.5 NA 13.26 NA 14.3 1.5 NC NC
13E03-19  |240.5 NA 13.26 NA 14.3 9.0 NC NC
13E03-20 |240.5 NA 13.26 NA 14.3 9.5 NC NC
13E03-21  [240.5 NA 13.26 NA 14.3 9.0 NC NC
135£03-22  |240.5 NA 13.26 NA - 14.3 8.5 NC NC
13E03-23  1240.5 NA 13.26 NA 14.3 1.5 NC NC
131303-24  ]240.5 NA 13.26 NA 14.3 8.5 NC NC
13E03-25 ]240.5 NA 13.26 NA 14.3 8.5 NC NC
13E04 NA NA - INA NA NA NR NS NS
13E04-01  |240.5 NA 13.26 NA 14.3 8.0 NC NC
13E04-02 [240.5 NA 13.26 NA 14.3 7.5 NC NC
13E04-03  ]240.5 NA 13.26 NA 14.3 8.0 NC NC
13E04-04 ]240.5 NA 13.26 NA 14.3 8.5 NC NC
13E04-05 1240.5 NA 13.26 NA 14.3 8.5 NC NC
13E04-06  {240.5 NA 13.26 NA 14.3 7.5 NC NC
13E04-07 |240.5 NA 13.26 NA 14.3 8.0 NC NC
13E04-08  ]240.5 NA 13,26 NA 14.3 1.5 NC NC
13E04-09 ]240.5 NA 13,26 NA 14.3 8.0 NC NC
13E04-10 }240.5 NA 13.26 NA 14.3 8.0 NC NC
13E04-11  ]240.5 NA 13.26 NA 14.3 8.0 NC NC
13C04-12  ]240.5 NA 13.26 NA 14.3 1.5 NC NC
13E04-13  [240.5 NA 13.26 NA 14.3 8.0 NC NC
13E04-14  1240.5 NA 13.26 NA 14.3 9.0 NC NC
13604-15  1240.5 NA 13.26 NA 14.3 1.5 NC NC
13E04-16  240.5 NA 13.26 NA 14.3 8.0 NC NC
13E04-17  [240.5 NA 13,26 NA 14.3 8.5 NC NC
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APPENDIX C
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA)

X

FIDLER SURVEY DATA

MOUND SOIL SCREENING FACILITY DATA

Contamination |FIDLER

Comtamination {FIDLER Contamination |FIDLER Criteria Out  |Readings Out
SMPID Criterin CH1  JReadings CHI1 [Criterin CH2 Readings CH2 JChannel Channel Plutonium - 238 Thorium - 232

Units: CPM___ 1Units: CPM __ |Units: KCPM _[Units: KCPM _ {Units: KCPM | Units: KCIP'M Units: pCi/g Units: pCilg

RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS
13E04-18  ]240.5 NA 13.26 NA 14.3 1.5 NC NC
13E04-19  1240.5 INA - 13.26 NA 14.3 8.0 NC NC
13E04-20  1240.5 NA 13.26 NA 14.3 8.0 NC NC
13E04-21 |240.5 NA 13.26 NA 14.3 8.0 NC NC
13E04-22 12405 NA 13.26 NA 14.3 7.5 NC NC
13804-23  |240.5 NA 13.26 NA 14.3 7.5 NC NC
13604-24  {240.5 NA 13.26 NA 14.3 8.0 NC NC
13E04-25  1240.5 NA 13.26 NA 14.3 7.5 NC NC
13E05 NA NA NA NA NA NR NS NS
13E05-01  |240.5 NA 13.26 NA 14.3 7.5 NC NC
13505-02  |240.5 NA 13.26 NA 14.3 1.5 NC NC
13[05-03  |240.5 NA 13.26 NA 14.3 8.0 NC NC
13E05-04  ]240.5 NA 13.26 NA 14.3 7.5 NC NC
13C05-05  |240.5 NA 13.26 NA 14.3 7.5 NC NC
131305-06  |240.5 NA 13.26 NA 14.3 1.5 NC NC
13605-07  |240.5 NA - 13.26 NA 14.3 1.5 NC NC
13E05-08  ]240.5 NA 13.26 NA 14.3 7.0 NC NC
13E05-09 _[240.5 NA 13.26 NA 14.3 7.0 NC NC
13E05-10  1240.5 NA 13.26 NA 14.3 7.5 NC NC
13E05-11  1240.5 NA 13.26 NA 14.3 8.0 NC NC
13105-12  1240.5 NA 13.26 NA 4.3 1.5 NC NC
131:05-13  ]240.5 NA 13.26 NA 14.3 8.0 NC NC
13E05-14  |240.5 NA 13.26 NA 14.3 8.5 NC NC
131305-15  1240.5 NA 13.26 NA 14.3 8.5 NC NC
13E05-16  [240.5 NA 13.26 NA 14.3 8.5 NC NC
13505-17  j240.5 NA 13.26 NA 14.3 8.0 NC NC
131205-18  |240.5 NA 13.26 NA 14.3 8.0 NC NC
131305-19  1240.5 NA 13.26 NA 14.3 1.5 NC NC
13E05-20  1240.5 NA 13.26 NA 14.3 7.0 NC NC
131505-21  |240.5 NA 13.26 NA 14.3 7.0 NC NC
131i05-22  |240.5 NA 13.26 NA 14.3 1.5 NC NC
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APPENDIX C
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA)

FIDLER SURVEY DATA

MOUND SOIL SCREENING FACILITY DATA

Contamination |FIDLER .

Contamination’ |FIDLER Contamination {FIDLER CriteriaOut  JReadings Out

SMPID Criterian CH!  {Readings CH1 |Criteria CH2  [Readings CH2 [Channel Channel Plutonium - 238 Thorium - 232
Units: CPM Units: CPM Units: KCPM  }Units: KCPM  JUnits: KCPM  JUnits: KCPM Units: pCi/g Units: pCi/g
RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS

13E05-23  {240.5 NA 13.26 NA 14.3 1.5 NC NC

13E05-24 1240.5 NA 13.26 NA 14.3 7.0 NC NC

131305-25  |240.5 NA 13.26 NA 14.3 6.5 NC NC

13E06 NA NA NA NA NA NR NS NS

131704 NA NA NA NA NA NR NS NS

1302 NA NA NA NA NA NR NS NS

13IF03 NA NA NA NA NA NR NS NS

13F04 NA NA NA NA NA NR NS NS

13F05 NA NA NA NA NA NR NS NS

13F06 NA NA NA NA NA NR NS NS

CHI - Channel |

CI12 - Channel 2

NR - Reading not recorded.
NC - No sample collected, location not at grid point.
NA - Reading not taken; contamination criteria for the out channel not exceeded.

NS - No sample collected; insufficient soil volume due to gravel/rocky soil conditions.
CPM - Counts per minute ‘
KCPM - Counts per minute x 1000
pCilg - Picocuries per gram
SMPID - Sample identification number,




APPENDIX D
SOIL GAS SURVEY REPORT

Page 56
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PETREX Survey: AOC-13/0U-5, USDOE Mound Facility 10/27/94

8.2 Findings

Sample analysis indicated the occurrence of light and medium weight (C4 to Cy1) petroleum
hydrocarbons, and the halogenated hydrocarbons tetrachloroethene (PCE), trichloroethene
(TCE), trichloroethane (TCA), trichlorofluoromethane (Freon-11), and trichlorotrifluoroethane
(Freon-113) in the soil gas.

The majority of the samples exhibited a combination of petroleum hydrocarbon compounds of
which Cg to C1 aromatics and C4 to Cg cycloalkanes/alkenes were the most prominent.. Cy4 to
Cg alkanes, C4 to Cj cycloalkenes/dienes, and the semivolatile compounds naphthalene and
methylnaphthalene were also present in the majority of samples, but at less pronounced levels
relative to the combination.

All of these compounds are common constituents of most petroleum fuels, heating oils, some
light Iubricating oils, and many other petroleum based products. However, the combinations of
these hydrocarbon compounds observed in the majority of the samples (exemplified by the mass
spectrum of sample #801) are most typical of the composition of vapor derived from the dilute
residue of variously weathered fuel like petroleum products in the subsurface.

PCE were the mostfrequently detected halogenated organic compounds in the 5011 gas

(see the mass spectra of samples #809 and #827). The other halogenated hydrocarbons, named
above, were detected much less frequently. TCA was confidently detected only in samples #803,
#818, #828, and #832 (sece mass spectrum of sample #832). Freon-11 and Freon-113 were

confidently detected, and generally at only very low relative levels, in samples #800, #803 and
#832. Dichloroethene (DCE) was not confidently identified in any sample; however, samples
#799, #803, and #828 did exhibit the potential to contain low relative levels of this compound.
No other halogenated compounds were detected in the soil gas. The highest relative levels of
PCE and TCE were both detected in sample #803.

Results for the targeted compound groups and their areal distribution on-site are discussed in
greater detml in sectlon 9 O below

The h1gh sensmv1tyto VOC's mherent m the Petrex Techmque must be considered in the

evaluation of these findings. Elevated relative levels of VOC's and SVOC's in the soil gas

detected in this Petrex survey may derive from concentrations of these VOC's and SVOC's in soil
and/or groundwater which are below the threshold of detection of most quantitative analyses.

Northeast Research Institute LLC
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Table 1.1 Soil Analyte List

Volatile Organic Compounds
Acetone

Benzene
Bromodichioromethane
Bromoform
Bromomethane
2-Butanone

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chioroethane
Chloroform
Chloromethane

Semivolatile Organic Compounds
Acenaphthene

Acenaphthylene
Anthracene
Benzo(a)anthracene -
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl-phenylether
Butylbenzylphthalate
Carbazole

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

Phenol

ER Program
Revision 0

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

Methylene Chloride

Chrysene
Dibenz(a,h)anthracene
Dibenzofuran '
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3-Dichlorobenzidine
2,4-Dichlorophenol
Diethyliphthalate
2,4-Dimethylphenol
Dimethyphthalate
Di-n-butylphthalate
Di-n-octylphthalate
4,6-Dinitro-2-methyiphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Fluoranthene

Fluorene

Pyrene
1,2,4-Trichlorobenzene

Soil Gas Confirmation Sampling

April 1996

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

Vinyi Acetate

Vinyl Chioride
Xylenes (total)

Hexachlorobenzene
Hexachlorobutadiene
Hexachldrocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
2-Methyinaphthalene
2-Methyiphenol
4-Methylphenol
Naphthalene

2-Nitroaniline

3-Nitroaniline

4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitroso-di-n-propylamine
N-Nitroso-diphenylamine
2,2-oxybis(1-Chloropropane)
2,4,5-Trichlorobenzene
2,4,6-Trichlorobenzene

Pa




Table 1.1 Soil Analyte List (Continued)

Pesticides/PCB's
Aroclor-1016 Delta-BHC Endosulfan i
Aroclor-1221 Gamma-BHC Endosulfan sulfate
Aroclor-1232 alpha-Chlordane Endrin
Aroclor-1242 gamma-Chlordane Endrin aldehyde
Aroclor-1248 4,4'-DDD Endrin ketone
Aroclor-1254 4,4'-DDE Heptachlor
Aroclor-1260 4,4-DDT Heptachlor epoxide
Aldrin Dieldrin Methoxychlor
Alpha-BHC Endosulfan | Toxaphene
Beta-BHC
Inorganics
Aluminum Copper Potassium
Antimony Cyanide Selenium
Arsenic Iron Silver
Barium Lead Sodium
Beryllium Lithium Thallium
Bismuth Magnesium Tin
Cadmium Manganese Vanadium
Calcium Mercury Zinc
Chromium Molybdenum Nitrate/Nitrite
Cobalt Nickel Explosives (USATHAMA,PETN)
Radionuclides
Americium-241 Plutonium-238 Thorium-230
Bismuth-207 Plutonium-239/240 Thorium-232
Bismuth-210 Potassium-40 Uranium-234
Cesium-137 Radium-226 Uranium-235
Cobalt-60 Thorium-228 Uranium-238

ER Program Soil Gas Confirmation Sampling

Revision 0 April 1996
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Table 1.2. Variance From 3-Foot Sampling Depth Specification

Location

Description of Variance

SGC-NAC-000001

Core sampler hit refusal at 2 feet.

SGC-NAC-000002

Relocated due to utilities.

SGC-NAC-000003

Core sampler hit refusal at 2 feet.

SGC-NAC-000004

Core sampler hit refusal at 18 incheis.

SGC-NAC-000005

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

SGC-NAC-000006

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

SGC-NAC-000007

Core sampler hit refusal st 18 inches.

SGC-NAC-000008

Drilled to 2 feet due to utilities.

SGC-NAC-000010

Drilied to 1 foot; hand-augered rest due to utilities; flag

SGC-NAC-000012

Drilled to 2 feet due to utilities.

SGC-SAN-000018

Core sampler hit refusal at 2 feet; relocated from inside

SGC-NAC-000028

Core sampler hit refusal at 18 inches.

SGC-A61-000043

Sampled 1 foot from flag.

SGC-AB1-000047

Drilled to 2 feet due to utilities.

SGC-AB1-000048

Drilled to 2 feet due to utilities.

SGC-A61-000049

Relocated due to utilities.

SGC-AB61-000051

Core sampler hit refusal at 18 inches.

SGC-A61-0000562

Relocated due to utilities; core sampler hit refusal at 18

SGC-A61-000053

Core sampler hit refusal at 2 feet.

SGC-A13-000056

Core sampler hit refusal at 18 inches

SGC-A13-000058

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

SGC-A13-000060

Core sampler hit refusal at 1 foot.

SGC-A0J-000064

Core sampler hit refusal at 2 - 3 inches.

SGC-A0J-000066

Core sampiler hit refusal at 4 inches.

SGC-AQJ-000067

Core sampler hit refusal at 6 inches.

SGC-AQJ-000069

Core sampler hit refusal at 2 feet.

SGC-A03-000080

Core sampler hit refusal at 20 inches

SGC-AQ03-000081

Drilled to 2 feet due to utilities.

SGC-A03-000082

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

SGC-A03-000083

Sampled 25 feet from original location due to storm sewer;

SGC-AQ03-000087

Core sampler hit refusal at 2 feet.

SGC-A21-000088

Core sampler hit refusal at 18 inches.

SGC-A21-000080

Core sampler hit refusal at 20 inches.

SGC-SDB-000087

Relocated due to utilities.

SGC-5DB-000098

Relocated from inside a building.

SGC-SDB-000101

Relocation of SGC-SDB-000099; first location surveyed

SGC-SDB-000102

Relocation of SGC-SDB-0001Q0; first location survaved

ER Program
Revision O
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Table A.1. Soil Gas Confirmation Detected Volatile Organic Compounds {cont.)

palkg -

micrograms per kilogram

.8
SGC SGC SGC SGC SGC SGC Conmcs
ANALYTE A61 A13 A13 A13 A1 AOJ Background | ~orstruction
660055~ 000057 000058 000059 000061 -600063~ ' Worker
Guidelines
VOLATILES (ug/Kg) \ / \
Acetone NA 105000000
1,2-Dichlorosthene (total) 36 NA 21500000
2-Butanone NA 46500000
Benzene NA 8900
Carbon Disulfide NA 1400000
Chloroform NA NA
Chloromethane NA NA
Ethylbenzene NA 480
" Methylene Chloride 7 NA NA
Tetrachloroethene 1 J NA 10500000
Toluene 1 J 3 J 1 J NA 1250000
Trichloroethene 3 43000 D NA 41000
Xylene {total) 1 J NA 2150000000
T 4
J- Numerical value is an estimated quantity
NA - Value not available
D- Sample was diluted
C- Estimated due to error in calibration



Table A.2. Soil Gas Confirmation Detected Semivolatile Organic Compounds (cont.)

 abed

SGC SGC SGC SGC SGC SGC 10°
ANALYTE AB1 A13 A13 A13 A13 A13 Background C°cj;::?°"
000053 000056 000057 000058 000060 000061 Guidelines
SEMIVOLATILES (pg/Kg) \ / )
Acenaphthene NA NA
Acenaphthylene NA NA
Anthracene 9 30 J NA 320000000
Benzolalanthracene 210 J 29 J 71 J NA 4100
Benzolalpyrene 190 J 28 J 67 J NA 410
Benzo(b)fluoranthene | 14 J 17 J 55 J NA 4100
Benzolg,h,ilperylens 12 J 13 J 60 J NA NA
Benzo(k)fluoranthene 150 J 22 J 63 J NA 41000
Bis{2-ethylhexyl)phthalate 27 J 28 J 36 J 28 J NA 215000
Butylbenzylphthalate NA 215000000
Carbazole 24 J NA NA
Chrysene ll 210 J 32 J 81 J ' NA 410000
Di-n-butyl phthalate I NA 105000000
Di-n-octy! phthalate NA 21600000
Dibenz(a,h)anthracene 35 J NA 410
Dibenzofuran | NA NA
Diethy! phthalate . NA NA
Fluoranthene . 480 22 J 65 J 190 J ﬁh NA 42500000
Fluorene NA NA
Indeno(1,2,3-cdlpyrene 00 17 J 48 J NA 4100
2-Methylnaphthalene NA NA
Naphthalene . NA NA
Phenanthrene 290 J 35 J 140 J NA NA
Phenol ' NA 650000000
Pyrene 390 18 J ) 57 J 140 J NA 32000000
T—_—‘—‘ﬁdﬁ;é'riéal value is an estimated quantity
' NA - Value not available
’!r : @ % ‘% % pglkg - micrograms per kilogram
: H- Analyzed outside holding time
P ~-ogram Soil Gas Conf’  ation Sampling D- Sample was diluted

\ mn O Aip -~ 398
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Table A.3. Soil Gas Confirmation Detected l"esﬁcideslPCB's

L

«8
SGC SGC SGC SGC SGC SGC c 107
ANALYTE c NAC NAC A66 A A13 Background aenon
000040 000634 00004+ 4 000060 Vorker
Guidelines
PESTICIDES/PCB {vg/kg) N Py
Aroclor-1248 48 110 98 ND 380
Aroclor-1254 43 55 ND 21500
Alpha-Chlordane ND NA
Gamma-Chlordane 3.7 ND NA
4,4'-DDT 13000 9000
Dieldrin 4.4 §* ND 186
Endosuifan | 3.4* 2.4* ND NA
Endosulfan Il NA NA _
Endrin 11 ND NA
Heptachlor 2.9 ND NA
.. Unconfirmed due to interference
NA - Value not available
ND - No detections in background samples

valkg -

micrograms per kilogram
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Table A.4. Soil Gas Confirmation Detected TAL Inorganics (cont.)

] abed

4
’

moO

~ )96

SGC SGC SGC SGC SGC SGC Cons‘tg’:ﬁon
ANALYTE AB1 A13 A13 A13 A13 A13 Background Worker
-00055- 000056 000057 000058 000059 000060 Guidelines

INORGANICS {(mg/kg) 7 \
Aluminum 11300 1610 5660 1260 4400 4700 19000 NA
Antimony 0.61 B 0.79 B 0.84 B NA 425
Arsenic .7 3.5 B 4.3 B 3.1 4.7 5 8.6 320
Barium 77.4 14.7 B 44.8 B 13.3 8 65.1 40.7 B 180 76000
Beryllium oi8 0.09 B 1.3 0.7
Bismuth NA NA
Cadmium 1.1 2.6 0.16 ] 2.4 2.6 2.1 1050
Calcium 166Q0 149000 174000 157000 137000 139000 310000 NA
Chromium 15. 2.4 5.8 4.2 , B 5 20 1050000
Cobalt 13 1.9 B 5.6 B 1.7 B 4.8 5.7 B 19 NA
Copper 15.5 9.2 7.7 11 11,6 12.4 26 NA
Cyanide | ND 21400
Iron 2440 5180 12300 4560 11200 11700 35000 NA
Lead 22.1 6.3 9.9 4.4 6 9.4 a8 NA
Lithium 15. 3.6 B 7.6 B 4.6 B 8.9 7.3 B 26 NA
Magnesium 472 64200 45500 79100 65100 33700 40000 NA
Mangansse 93 233 885 199 215 574 1400 135000
Mercury NC 320
Molybdenum i 1.3 1.1 B 1.2 2,5 1.8 8 27 NA
Nickel 19.1 4.4 9.9 4.3 10.7 9.6 32 21500
Potassium 14560 374 904 B 250 B 985 776 B 1900 NA
Selenium NA NA
Silver 1700 5600000
Sodium 4.8 227 B8 265 . B 220 B 248 268 B 240 NA
Thallium 460 NA
Tin 1.2 8 1.2 0.9 B 20 NA
Vanadium 21.6 5.7 B 12.4 5.4 10.1 11.6 25 7500

' Zinc 64.6 21.5 29.3 37.7 .35.7 39 140 320000
! "eogram Soil Gas Conf’ ~ stion Sampling Appe” !
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Tabte A.4. Soil Gas Confirmation Detected TAL Inorganics {cont.)

SGC SGC - SGC SGC SGC SGC Cons‘tﬁ;mn
ANALYTE A13 AQJ ADJ AQJ AQJ AOJ Background Worker
000061 o 600063 -860064 060085 Guidelings
INORGANICS (mg/kg) N
Aluminum 5670 9860 7380 . 890 5690 10 19000 NA
Antimony 0.55 \ 0.67 B /é 0.55 B NA 425
Arsenic 5.4 4.2 8 B 2 B8 2.9 3.7 B 8.6 320
Barium 49.3 66.7 6.1 B 449 19.5 B 180 75000
Beryllium 0.1 B 0.25 B B 0.38 1.3 0.7
Bismuth NA NA
Cadmium 2.9 3.9 3.2 0.49 B 1.4 2.1 1050
Calcium 138000 93600 96600 231000 6000 171000 310000 NA
Chromium 6.3 9.6 8 1.3 ] 9 2.4 20 1050000
Cobalt 6.4 B 7.1 B 6.4 B \Q.SS 9/ 6 2.6 B 19 NA
Copper 14.3 13.2 12.9 8 12.5 10.5 26 NA
~ Cyanide ND 21400
- Iron 13800 18100 16300 13600 6330 35000 NA
Lead 7.6 10.3 28.7 4 10 9.4 48 NA
Lithium 14,6 B 11.5 B 12.2 B 1.9 13.3 3.9 B 26 NA
Magnesium 51800 23700 146000 4B80O 85800 40000 NA
Manganese 328 419 163 45 240 1400 136000
Mercury NC 320
Molybdenum 3.2 B 1.5 B 0.42 8 2.2 0.59 B 27 NA
Nickel 13.8 14.2 14 B 14.3 4.8 B 32 21500
Potassium 1380 1450 423 B | 1400 666 8 || 1900 NA
Selanium NA NA
Silver 1700 5500000
Sodium 245 B8 406 B 483 B 186 240 NA
Thallium 460 NA
Tin 1 B 1.5 B | 096 8 0.98 20 NA
Vanadium 12.2 13.5 3.4 B 12,6 25 7500
Zinc 48.6 8.6 44 140 320000

. . Mitmaorinal srahin le om aasincwbad o nmats.
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Table A.6. Soil Gas Confirmation Detected Radionuclides {cont.)

c SGC SGC SGC SGC SGC SGC 10°

ANALYTE A6 A61 A61 A61 NAC { A13 Background C°"Ws;'r"’(‘:r‘°"
oooese™|  eesest 006052 000053~ 090054 000056 Guidulions
RADIONUCLIDES (pCi/g) N
Americium-241 ND 4.95
Bismuth-207 ND 0.175
Bismuth-210 ND NA
Cesium-137 0.718 0.42 0.46
Cobalt-60 NC 0.1
Plutonium-238 0.138 2.26 0.0678 756 0.147 0.216 0.0451 0.13 5.5
Plutonium-239/240 0.0221 0.00605 0.00562 0.00291 0.18 5.5
Potassium-40 23.2 20.2 9.48 22.0 18.6 9.27 37 NA
Radium-226 0.794 1.01 0.632 0.629 1.02 2 0.14
Thorium-228 0.796 0.928 / 0.879 0.419 0948 1.35 0.283 1.6 0.85
Thorium-230 0.763 0.83 0.835 0.694 o.as\ 1.14 0.606 1.9 a4
Thorium-232 0.835 418 0.976 0.0346 0.896 1.16 0.384 1.4 50
Uranium-234 0.723 0.675 0.653 0.467 0.645 2 0.374 1.1 37.5
Uranium-235 0.05656 0.0641 0.042 0.11 3.35
Uranium-238 685 0.734 0.648 0.387 0.816 1.02 0.576 1.2 11
?
~-ogram Soil Gas Conf’ ~tion Sampling Appe A
an o0 Ar Joé6 e



Table A.6. Soil Gas Confirmation Detected Radionuclides (cont.}

SGC SGC SGC SGC SGC SGC SGC Consl?t:ction
ANALYTE A13 A13 A13 A13 A13 AO0J AOJ Background Worker
000057 000058 000059 000060 000061 060062 000663 Guidelines
RADIONUCLIDES {pCi/g) \ [\
Americium-241 ND 4.95
Bismuth-207 ND 0.175
Bismuth-210 ND NA
Cesium-137 0.169 0.42 0.46
Cobalt-60 NC 0.1
Plutonium-238 1.79 0.102 0.0392 0.370 0.0845 0.25 1.3 0.13 5.5
Plutonium-239/240 {0.0388 0.0022 0.02 0.18 5.5
Potassium-40 18.1 6.93 12.6 9.18 7.99 7.38 5.98 37 “NA
Radium-226 0.695 0.600 0.982 0.649 0.584 0.492 0.874 2 0.14
Thorium-228 0.983 0.260 0.667 0.494 0.332 0/260 0/440 1.5 0.85
Thorium-230 0.982 0.735 0.984 0.698 0.758 .618 .525 1.9 44
Thorium-232 0.755 0.151 0.663 0.629 0.347 .316 .437 1.4 50
Uranium-234 0.771 0.619 0.723 0.493 0.461 0.640 0.612 1.1 37.5
Uranium-235 0.0422 0.11 3.35
Uranium-238 0.772 0.737 0.784 0.649 0.664 0.623 0.713 1.2 1
& B 4 A

ND - No detections in background s'amples

NA - Data not available

NC - Background value not computed

pCi/g -

plcocuries per gram
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TABLE 5A
Commercial/Office Worker - Soil Guidcline Values: Chemicals (Units = mg/kg)
Ingestion !nha{at!on Ingestion + Inhalation
CHEMICAL GV for GV for GV for GV for Qv for GV for GV for GV for GV for
TR=10* TR=10"* TR=104 Hi=i TR=104 * TR=10* TR=10" TR=10? TR=10*
Tribromomethane 128404 126403 1.2E+02 41E+04 1.6E+09 1.6E408 1.6E+07 725408 726403 7.2E+02
"Tdd\lowﬂhylc«? (Tee) | 528409 3.2E403 326402 | R 44E+02 456401 4.4E402 4AEH02 LIEOL
Trichtorofluoromeihane 6.1B+03 7.3E402 136402
Trichtoromethane 9.4E+04 9.4E+0) 9.4E+01 208404 11402 316401 11E+00 3.4E402 LIE+OL 11E+00
Xylene 418406
bis(2-Erhythexyliphthatate | 4.1E404 A1E403 4,1E+02 4.1E+04
PAHS
Acenaphthylene '
Anthracens ’ , 6.1E+05
Benzo(s)anthracene 7.8E+02 7.88+01 7.8E+00
Denzo{s)pysene 7.8C404 7.86400 7.8E-01
Denzo{bjfluorenthene 7186402 7.8E+0¢ 7.8E400
fBento(gh iperylene
Denzo{k Muoranthune 7.86+03 7.86+02 7.8E+04
Dibenz{ahjanthracene 7.35401 136400 7.8-01 )
T _und Plant Risk -Bas‘efl Gt{igiljnc Values Report % T c.‘)n\o'(f) J‘n\,\m s alse knowse
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SOIL SCREENING LEVEL CALCULATIONS

Soil concentrations that pose no calculated threat to groundwater

REFERENCES

Schairbaum, J.R. and Frost, J.P. 1988. “The Hydrology of Sicamore Farm - A Preliminary Report.” Center for Ground water
Management, Wright State University. September 20, 1988.

DOE. 1994. “Operable Unit 9, Hydrogeologic Investigation: Bedrock Report.” U.S. Department of Energy, Albuquerque Field Office,
Albuquerque, New Mexico. January, 1994.

USEPA. 1994. “Technical Background Document for soil Screening Guidance - Review Draft.” U.S. Environmental Protection
Agency, Office of Emergency and Remedi'al Response. EPA/540/R-94/108 December, 1994

SOIL SCREENING LEVELS 7/26/96 Prepared by Alec Bray
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Soil Screening Level (15m source, 0.1 hydraulic gradient, 300m from receptor)

A Soil Screening Level (SSL) is the level of contamination that can exist in soil that does not adversely affect the quality of
groundwater at a potential drinking wate; source such as the Buried Valley Aquifer (BVA).

Soil Screening Calculations are used to determine if a PRS may adversely affect ground water quality due to leaching of organic
soil contaminants. These equations conservatively calculate the effects of soil leaching and ground water mixing at a particular
PRS. The input parameters represent conditions at the PRS. MCLs are assumed to be protective of ground water that will be used
as a drinking water source. Note that the distance a PRS lies from a potential drinking water receptor (BVA) generally controls the

amount of ground water mixing.

NOTE: Once the equation calculates a mixing zone depth (d) that is equal to the aquifer thickness (da), no additional mixing or
dilution takes place. This is the maximum attentuation that the Soil Screening Leve! Equation calculates. All distances to a
potential receptor greater than the distance that first causes the mixing zone depth to equal the aquifer thickness creates no
additional attenuation. For this reason, the tables are only reproduced until (d) is equal to the aquifer thickness, which in the case

of the Mound Plant Bedrock is 15 m.

Parameters for soil leaching calculation: . .
Definition Parameter jMain Hilltop soil |Units
source length parallel to ground water flow L 15|m
aquifer thickness (DOE 1994) da 15{m
hydraulic conductivity (DOE 1894) K 52imly
hydraulic gradient at the source i 0.1/m/m
horizontal distance to receptor xr 300im
infiltration rate (Schairbaum & Frost 1988) in 0.15]mly
soil-water partition coefficient (Koc * foc for organic chemicals) |Kd chemical specific |L/kg
saturated porosity Oow 0.15

air filled porosity Oa A 0.28
Henry's Law constant * 41 (0 for metals and radionuclides) H chemical specific

dry soil bulk density B - 1.61kg/L
soil organic carbon/water partition coefficient Koc chemical specific_}L/kg
fraction organic carbon in soil (DOE Mound Plant Data Base) _ [foc 0.02
mixing zone depth d 15{m
dilution factor (used to multiply the target concentration) df= 3567
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Mixing Zone Depth Calculation

MIXING ZONE DEPTH (d)
d = (0.0112(L+xn?)%° + da{1 - exp[(in(L+xr))/Kida)]}

DILUTION FACTOR (df)
df = 1 + Kid/inL

(Equation 3)

(Equation 4)

SOIL SCREENING LEVEL CALCULATION

SSL = Cw{Kd + (Ow + (OaH))/B}

Kd = Koc * foc

(Equation 1)

(Equation 2)

INPUT PARAMETER DEFINITION

MCL mg/L | I I
Cw mg/L target soil leachate. Acceptable water conc. * df
Kd L/kg soil-water partition coefficient
Ow saturated porosity
Oa air filled porosity
H Henry's Law constant * 41 to make dimensionless
B kg/L dry soil bulk density { |
Koc ' Lkg soil organic carbon/water partition coefficient
foc a/g fraction organic carbon in soil |
SOIL SCREENING LEVELS 7/26/96 Prepared by Alec Bray
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Acetone 0.0092
{Aldrin 4.22E-03 0.02{ 189246 .
Anthracene 4.55E-03 0.02 363.24 0.007 0.007 0.25 90.71
Arochlor 1016 147410 0.02 2948.2 0 0.00{---
Arochlor 1254 892520 0.02] 17850.4 0.00073 0.00073 0.03 464.77
Arochlor 1260 4425557 0.02] 88511.14 0.000011 0.000011 0.00 34.73
Benzene 2.24E-01 66 0.02 1.32 0.005 0.005 0.18 0.26
Benzo(a)anthracene 1.48E-04] 272847 0.02{ 5456.94 0.007 0.007 0.25 1362.44
{Benzo(b)flouranthene 2.53E-04] 882588 0.02{ 17651.76 0.007 0.007 0.25 4407.08
Benzoic Acid 1.37E-05 0.02 140 140 4993.33 468.14
Benzo(a)pyrene 3.43E-05] 749569 0.02] 14891.38 0.0002 0.0002 0.01 106.94
Bis(2-chlorethyl)ether 8.77E-04 76 0.02 1.52 0 0.00{—-
Bis(2-ethylhexyl)phthalate | 3.43E-04 094361 0.02] 1887.22 0 0.00]~--
Bomodichloromethane 1.30E-01 54 0.02 1.08 0.08 0.08 2.85 3.41
Bromoform 2.52E-02 97 0.02 1.94 0.08 0.08 2.85 5.82
Butanol 3.50E-04 5 0.02 0.1 0 0.00(~-
Butyl benzyl phthalate 7.83E-05 15975 0.02 319.5 7.3 7.3 260.37 83211.56
Carbazole 8.12E-05 2441] . 0.02 48.82 0 0.00{ -
Carbon disulfide 5.21E-01 52 0.02 1.04 0.033 0.033 1.18 144
Carbon tetrachioride 1.18E+00 187 0.02 3.74 0.005 0.005 0.18 0.72
Chiordane 2.73E-03 61155 0.02 1223.1 0.002 0.002 0.07 87.25
p-Chioroaniline 4.80E-05 41 0.02 0.82 0 0.00{---
Chlorobenzene 1.79E-01 213 0.02 4.26 0 0.00]---
Chlorodibromomethane 1.02E-01 72 0.02 1.44 0.08 0.08 2.85 4.43
Chioroform 1.65E-01 47 0.02 0.94 0.08 0.08 2.85 3.03
2-Chiorphenol 6.81E-04 0.02 0 0.00]---
Chyrsene 4 96E-05] 312425 0.02 6248.5 0.0046 0.0048 0.16 1025.19
DDD 2.03E-04 84937 0.02] 1698.74 0 0.00] -
DDE 5.08E-03] 108469 0.02} 2169.38 0.00017 0.00017 0.01 13.15
DOT 2.20E-03 77577 0.02| 1551.54 0.001 0.001 0.04 55.34
Dibenzo(a,h)anthracene 4.50E-07] 1914389 0.02] 38287.78 0 0.00}---
Di-n-butyl phthalate 5.86E-05 16851 0.02 337.02 3 3 107.00 36071.17
1,2-Dichlorobenzene (0) 8.61E-02 693 0.02 13.86 0.6 06 21.40 298.93
' 11,2-Dichlorobenzene (p) 1.15E-01 653 0.02 13.08 0.075 0.075 2.68 35.24
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3,3-Dichlorobenzidene 8.53E-07 2441 0.02 48.82 0
1,1-Dichloroethane 2.36E-01 35 0.02 0.7 1.1 11 39.23 32.76
1,2-Dichloroethane 5.25E-02 20 0.02 0.4 0.005 0.005 0.18 0.09
1,1-Dichloroethylene 1.04E+01 64 0.02 1.28 0.007 0.007 0.25 0.80
cis-1,2 Dichloroethylene 1.85E-01 29 0.02 0.58 0.07 0.07 2.50 1.76
trans-1,2-Dichloroethylene | 2.29E-01 50 0.02 1 0.1 0.1 3.57 4.04
1,2-Dichloropropane 1.15E-01 59 0.02 1.18 0.005 0.005 0.18 0.23
1,3-Dichloropropene 1.21E-01 33 0.02 0.66 0 0.00]-—
2.4-Dichlorophenol 9.76E-06 0.02 0 0.00]—-
Dieldrin 1.09E-04 18388 0.02 367.76 0.0018 0.0018 0.06 23.62
Diethy! phthalate 2.24E-05 152 0.02 3.04 0 0.00}-—-
2,4-Dimethylphenol 1.33E-04 0.02 0 0.00]|—
Dimethyl phthalate 2.37E-05 32 0.02 0.64 0 0.00]--
2,4-Dinitrophenol 1.98E-07 0.02 0 0.00]|—-
2,4-Dinotrotolulene 6.03E-06 51 0.02 1.02 0 0.00]---
2,6-Dinotrotolulene 5.33E-06 42 0.02 0.84 0 0.00§---
Di-n-octy phthalate 3.14E-05| 9.8E+08 0.02| 19601631 0.73 0.73 26.04|510361125.02
Endosulfan 9.47E-04 738 0.02 14.76 0 0.00]-—-
Endrin 4.88E-05 9335 0.02 186.7 0.002 0.002 0.07 13.32
Ethylbenzene 3.18E-01 388 0.02 7.76 0.7 0.7 24,97 197.47
Fluoranthene 3.83E-04 72025 0.02 1440.5 0.87 0.87 31.03 44701.63
Fluorene 2.99E-03 9226 0.02 184.52 0 0.00}—
Heptachlor 2.41E-02 11651 0.02 233.02 0.0004 0.0004 0.01 3.33
Heptachlor epoxide 3.40E-04 7236 0.02 144,72 0.0002 0.0002 0.01 1.03
Hexachlorobenzene 2.19E-02 27996 0.02 559.92 0.001 0.001 0.04 19.97] -
Hexachloro-1,3-butadiene | 9.80E-01 6992 0.02 139.84 0 0.00]-—-
alpha-HCH (alpha-BHC) 2.78E-04 1310 0.02 26.2 0 0.00]—
beta-HCH (beta-BHC) 1.42E-05 1392 0.02 27.84 0.000047 0.000047 0.00 0.05
igamma-HCH (lindane) 1.39E-04 1085 0.02 21.7 0.0002 0.0002 0.01 0.16
Hexachlorocyclopentadien | 7.05E-01 9589 0.02 191.78 0.05 0.05 1.78 342.39
Hexachloroethane 1.48E-01 1829 0.02 36.58 0 0.00}---
Indeno(1,2,3-c,d)pyrene 1.99E-07] 4364700 0.02 87294 0.000026 0.000026 0.00 80.95
Isophorone 2.54E-04 30 0.02 0.6 7.2 7.2 256.80 178.17
Mercury 4.67E-01 0.02 0.002 0.002 0.07 0.01
SOIL SCREENING LEVELS 7/26/96 Prepared by Alec Bray
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Methoxychlor 2.60E-04 77936 0.04 0.04 1.43 2223.91
Methyl bromide 5.82E-01 11 0 0.00]—
Methyl chloride 1.85E+00 7 0 0.00)—
Methylene chloride 9.72E-02 13 0 0.00]—
2-Methylphenol 6.72E-05 0 0.00}—
Napthalene 1.98E-02 1549 30.98 0 0.00(---
Nitrobenzene 8.45E-04 0 0.00|-—
N-Nitrosodiphenylamine 2.86E-02 327 6.54 0 0.00}---
N-Nitrosodi-n-proplyamine | 1.70E-03 17 0.34 0 0.00}-—
Pentachlorobenzene 13274 265.48 0 0.00]--—- _
Pentachlorophenol 5.82E-04 0.001 0.001 0.04 0.00
Phenol 2.44E-05 22 22 784.67 73.57
Pyrene 3.39E-04 59865 1197.3 0.68 0.68 24.25 29040.79
Styrene 1.37E-01 573 11.46 0.1 0.1 3.57 41.29
1;1,2,2-Tetrachloroethane | 1.53E-02 104 2.08 0 0.00]-—
Tetrachloroethylene 7.09E-01 139 2.78 0.005 0.005 0.18 0.53
Toluene 2.52E-01 171 3.42 1 1 35.67 126.90
Toxaphene 1.38E-04 501 10.02 0.003 0.003 0.11 1.08
1,2,4-Trichlorobenzene 1.07E-01 1840 36.8 0.07 0.07 2.50 92.16
1,1,1-Trichloroethane 7.63E-01 110 2.2 0.2 0.2 7.13 17.31
1,1,2-Trichloroethane 4,10E-02 61 1.22 0.005 0.005 0.18 0.24
- [Trichloroethylene 4.35E-01 112 2.24 0.005 0.005 - 0.18 0.43
2,4,5-Trichlorophenol 1.80E-04 0 0.00[---
2,4,6-Trichlorophenol 1.66E-04 , 0 0.00]---
Vinyl acetate 2.26E-02 5 0.1 0 0.00{---
Vinyl chloride 3.45E+00 11 0.22 0.002 0.002 0.07 0.07
Xyl 2.48E-01 381 10 10 356.67 2766.72
r\ P
Antimony 0.006 0.006 0.21 0.02
Arsenic 29 0.05 0.05 1.78 51.88
Barium 1.4 2 2 71.33 106.55
Beryllium 4600 0.004 0.004 0.14 656.28
Bromate 0.01 0.01 0.36 0.03
Cadmium 120 0.005 0.005 0.18 21.42
Chloramine 4 4 142.67 13.38
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Chiorine 0.02 4 4

Chlorine Dioxide 0.02 0.8 0.8 28.53 2.68
Chromium (total) 0.02 19 0.1 0.1 3.57 68.10
Copper 0.02 10000

Cyanide 0.02 0.2 0.2 7.13 0.67
Fluoride 0.02 4 4 142.67 13.38
Mercury 0.02 145 0.002 0.002 0.07 10.35
Nickel 0.02 21 0.1 0.1 3.57 75.23
Nitrate 0.02 - 10 10 356.67 33.44
Nitrite 0.02 1 1 35.67 3.34
Selenium 0.02 5 0.05 0.05 1.78 9.08
Sulfate 0.02 500 500 17833.33 1671.88
Zinc 0.02 420

Thallium 0.07 5.07

Radium 225

“713.33

Radon 300 300 10700.00 1003,13
Tritium 1 20,000 20000f  713333.33 780208.33
Actinium 227 ‘ 0.076 0.076 2.71 0.25
Americium 241 0.15 0.15 5.35 0.50
Bismuth 207 9.4 9.4 335.27 31.43
Cesium 137 1.5 1.5 53.50 5.02
Cobalt 60 2.5 2.5 89.17 8.36
Plutonium 238 100000 0.16 0.16 5.7 §70667.20
Plutonium 239 100000 0.15 0.15 5.35 535000.50
Plutonium 240 100000 0.15 0.15 5.35 §35000.50
Strontium 90 0.85 0.85 30.32 2.84
Thorium 228 0.21 0.21: 7.49 0.70
Thorium 230 1.3 1.3 46.37 4.35
Thorium 232 1.5 1.5 53.50 5.02
SOIL SCREENING LEVELS 7/26/96 Prepared by Alec Bray






