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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 10ft by 12ft.) lies approximately 75ft. 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 uglkg 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 72n3/87 FA Data Report<2> 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 - TF1 06), 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<3> 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 1 o-e 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. 
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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<3

> 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 
Result 

TCE 23,000 D TF099/8.0 ft. 

vinyl chloride 400JD TF099/12.0 ft. 

1 ,2-dichloroethene 11,000 TF099/8.0 ft. 

1 , 1-dichloroethene 53 TF099/8.0 ft. 

carbon disulfide 37 TF099/8.0 ft. 

FREON 113 21 TF099/8.0 ft. 

acetone 180 TF104/29.0 ft. 

2-butanone 24 TF54/4.0 ft. 

toluene 32 TF099/8.0 ft. 

D: compound identified in an analysis at a secondary dilution factor 
J: estimated value 
NC: not calculated 
• more restrictive of 10.o RBGVor Hazard Index of One 

Screening 'Level* 

5,000 

NC 

2,100,000 

120 

1,160,000 

2,500,000 

21,000,000 

21,800,000 

2,000,000 

SSL 

40 

10 

250 

70 

NC 

NC 

1090 

NC 

10,470 

LEACHING AT PHASE I 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 I 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<3

> indicate that there is no detectable 
groundwater leaching of VOCs to the Phase I Boundary region. 

FIGURES:-

Figure 1: Location of PRS 87 
Figure 2: PRS 87 Sample Locations 
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Addendum 1 to PRS 87 Package 

REFERENCES: 

1) PRS 72n3/87 Test Fire Valley Sampling and Analysis Plan, Final, January 2002 
2) PRS 72n3/87 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 
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Addendum 1 to PRS 87 Package 

MIAMISBURG CLOSURE PROJECT 
PRS87 

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 
12ft.) lies approximately 75ft. 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 witl:l 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' Put>lic Reading 
Room. 

CONCURRENCE: 

DOEIMCP: 

USEPA: 

au u s, e 1 OJec anager 

Da~ rleeC. ~a( ProJect Manager (date 

OEPA: ~~~anager 
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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 Scenario 1 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 arid 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"Sf I Z. 



PRS 87 SOIL SCREENING LEVEL CALCULATION 

Site Specific Variables: 

Source length parallel to groundwater Dow = 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 <t> 

(1) 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. 



SCENARIO!. 

Horizontal Distance to Receptor = 0 ~eters 



PRS a7 Soli Screening Levei calculation 

Parameters for soil leaching calculation: i 

Def,nltlon Parameter Main Hilltop soli Units . 

source length parallel to ground water flow L. 20 m I 

aquifer thickness (DOE 1994) da am i 

hydraulic conductivity (DOE 1994) K 300 mlv 
hydraulic gradient at the source I 0.005 m/m 
horizontal distance to receptor xr Om 
infiltration rate (Schairbaum & Frost 1988} : In 0.15 rnly_ 
soli-water partition coefficient (Koc • foe forprganlc chemicals) Kd chemical specific L/kg • 

saturated porosity ·~ :. Ow 0.16 
air filled pgroslty Oa 0.28 
Henrv's Law constant • 41. {0 for metals and radionuclides) H chemical specific 
drv soU bulk density B 1.6 kg/L i 

soil organic carbon/water partition coefficient · Koc chemical sQecific L/kg 
fraction organic carbon In soil (DOE Mound Plant Data Base) ' foe 0.02 
mixing zone depth d 3.886194784 m i 

dilution factor (used to multiply the target concentration} df= 2.94 I 
---···--· 

SOIL SCREENING LEVELS 2/12102 Prepared by Mark Gilllat 

.J-1 o'!i \ Z. 



PAS 87 soil Screening Leva~ caiculation 

Acenapthene 7.54E·03 5846 0.02 , 16.92 0 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 1 016 147410 0.02 2948.2 0 0.00 --
Arochlor 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-chlorethy:l)ether 8.77E·04 76 0.02 1.52 0 0.00 ---
Bis(2-ethvlhexvl)12_hthalate 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 0.4~ 
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 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 

IP·Chloroanillne 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 0.25J 
2-Chlorphenol 6.81E·04 0.02 0 0.00 --
Chvrsene 4.96E-05 312425 0.02 6248.5 0.0046 0.0046 0.01 84.60 
DOD 2.03E-04 84937 0.02 1698.74 0 0.00 ---
DOE 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 4.57j 
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 2976.481 
1,2-Dichlorobenzene (o) 8.61E-02 693 0.02 13.86 0.6 0.6 1.77 24.67 

p,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 S7 Soil Screening Levei Calculation 

OHEMICA.L.'NAM1;.,80Sl:£ H·,;._:;;,.:':':)'(,'A I-K9ot:·i:\•,•:''·'Vi Lt~··.)'~X<·ii:\) .. ·· •. K_d:(.<,>'.•i':(}\ MOL::!:!:'!\)\ X 1.Q~Q'i.(iY:\/· Ac¢,P.tabl•.·:,;::::•.'i: .CW/;):.·, t:\:';'i1').}}{·z $SL!E: }:':[·',)./"(::;·;; 
3,3-Dichlorobenzidene 8.53E-07 2441 0.02 48.82 0 0.00 ... 
1 , 1-Dichloroethane 2.36E-01 35 0.02 0.7 1.1 1.1 3.24 2.70 
1 ,2-Dichloroethane 5.25E-02 20 0.02 0.4 0.005 0.005 0.01 0.01 
1 , 1-Dichloroethylene 1.04E+01 64 0.02 1.28 0.007 0.007 0.02 0.07 
cis-1 ,2 Dichloroethylene 1.85E-01 29 0.02 0.58 0.07 0.07 0.21 0.15 
trans-1 ,2-Dichloroethvlene 2.29E-01 50 0.02 1 0.1 0.1 0.29 0.33 
1 ,2-Dichloro~opane 1.15E-01 59 0.02 1.18 0.005 0.005 0.01 0.02 
1 ,3-Dichloropropene 1.21 E-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 1.95 
Dlethvl phthalate 2.24E-05 152 0.02 3.04 0 0.00 ... 
2 ,4-DimethyiQ_henol 1.33E-04 0.02 0 0.00 ... 
Dlmetl)yi_Qhthalate 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-oct}ll_phthalate 3.14E-05 9.8E+08 0.02 19601631 0.73 0.73 2.15 42113341.01 
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 1.10 
Ethyl benzene 3.18E-01 388 0.02 7.76 0.7 0.7 2.06 16.29 
Fluoranthene 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 --
ajpha-HCH (a.!l:>_ha-BHC) 2.78E-04 1310 0.02 26.2 0 0.00 --
beta-HCH (beta-BHCj 1.42E-05 1392 0.02 27.84 0.000047 0.000047 0.00 0.00 
lg_amma-HCH Jlindane) 1.39E-04 1085 0.02 21.7 0.0002 0.0002 0.00 0.01 
HexachlorocyclopentadienE 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 --
lndeno(1 ,2,3-c d)pyrene 1.99E-07 4364700 0.02 87294 0.000026 0.000026 0.00 6.68 
lsophorone 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 
Methyl bromide 5.82E-01 11 0.02 0.22 0 0.00 ---
Methyl chiQride ___ cJ_.85E+00 7 0.02 0.14 0 0.00 --·--·-·-· 

SOIL SCREENING LEVELS 2/12102 Prepared by Mark Gilliat 
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PRS 87 Soli Screening Level Calculation 

Ct,IEMIOAl.::ii:NAM~:~;,:~:n;:,;;((:::~ IH~i?b.·<·;::;::::~::'. K®''j/:,::::::,:·~r: Jc)c:::·i:x;;<:".J·::c,;;:• .K:d'·;::c;.:,;y:·i:,/! NICl:;'\.\i.'i:/; •10:~iiGWit AcC:iPtabte::&:t~"'•· :ow.::;;;;:~·~:,~~r~:~)w:gm~?l:~~:. ·s.SL\;;,i:):;s,:;;;·(;.)y':>,U 
Methylene chloride 9.72E-02 13 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-Nitrosodlphenylamlne 2.86E-02 327 0.02 6.54 0 0.00 --
N-Nitrosodi-n-proplyamlne 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 0.00 0.00 
Phenol 2.44E-05 ·o.o2 22 22 64.75 6.07 
P~ene 3.39E-04 59865 0.02 1197.3 0.68 0.68 2.00 2396.35 
Sty]ene 1.37E-01 573 0.02 11.46 0.1 0.1 0.29 3.41 
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 0.01 0.04 
Toluene 2.52E-01 171 0.02 3.42 1 1 2.94 10.47 
Toxaphene 1.38E-04 501 0.02 10.02 0.003 0.003 0.01 0.09 
1,2,4-Trlchlorobenzene 1.07E-01 1840 0.02 36.8 0.07 0.07 0.21 7.60 
1,1, 1-Trichloroethane 7.63E-01 110 0.02 2.2 0.2 0.2 0.59 1.43 
1,1 2-Trichloroethane 4.10E-02 61 0.02 1.22 0.005 0.005 0.01 0.02 
Trichloroethylene 4.35E-01 112 0.02 2.24 0.005 0.005 0.01 0.04 
2,4,5-Trichlorophenol 1.80E-04 0.02 0 0.00 --
2,4 6-Trlchlorophenol 1.66E-04 0.02 0 0.00 ---
Vinyl acetate 2.26E-02 5 0.02 0.1 0 0.00 --
Vinyl chloride 3.45E+00 11 .0.02 0.22 0.002 0.002 0.01 0.01 
Xylenes (total) 2.48E-01 381 0.02 7.62 10 10 29.43 228.30 
l.riiJf.t1ij.fti(;$;/;'·::·Pfi>;?;\;;·i;:.;~;\;:;:(;;~·J(:t !•;-;,;;:;.:,· :':;t'''' if\\;;;(:\f:if;i;,)~~>\"-i~ :.;;;;::;.:)i';;•fj;b;:(}):. l;\'.'('i'i: . ;);::~:i.)('l~b\%ti;i: l:i(·id\:(\{;;:i:':)\b~;)ic;.::){:i?J{ •!:~;;,;;!{Y\{}i?~~)i;Ni/ifi~~t'i . ·:::·.rw~e.:;\:;.:;:i•i·''i'i(;r;~.~:.·.,:. I:Et[:~;;:•;•.•t•,:r.•::·-::co:'<'; 

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 5.62r 
Copper 0.02 10000 

SOIL SCREENING LEVELS 2112102 Prepared by Mark Gilllat 
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SCENARI02 

Horizontal Distance to Receptor = 50 meters 



PRS 87 Soil Screening Level Calculation 

Parameters for soil leaching calculation: 
Definition Parameter Main Hilltop soli Units 
source lenath parallel to JII'OUnd water flow L 20 m 
~guifer thickness (DOE 1994) da am 
hydraulic conductivityjDOE 19941 K 300 m/y 
l!r_draullc _gradient at the source I 0.005 m/m 
horizontal distance to receptor xr 50 m 
infiltration rate (Schairbaum & Frost 1988) in 0.15 m/'i_ 
soil-water partition coefficient (Koc * foe for organic chemicals) Kd chemical specific Ukg 
saturated porosity Ow 0.15 
air filled porosity Oa 0.28 
Henry's Law constant * 41 (0 for metals and radionuclides) H chemical specific 
dry soil bulk density B 1.6 kg/L 
soil organic carbon/water partition coefficient Koc chemical specific Ukg 
fraction organic carbon in soil (DOE Mound Plant Data Base) foe 0.02 
mixing zone depth d am 
dilution factor (used to multiply the target concentration) df= 5.00 

SOIL SCREENING LEVELS 2/12102 Prepared by Mark Gilllat 
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PRS 87 Soli Screening Level Calculation 

CH&.MlOA~:::N~Ma'!',;ti/,}:i/)!(. H:4'\i'i:\'?{;)4' IK9Q~i:'t};!;%:; fo.c:'i:t{>>h':T·;.:: :KdU(·>Y\\'·Xt:: IM.OL~:;:;·;~;yt':; :1~$\G\/-T· AccfiP.tPb.~:a:;;x~; .QW.?IYN~<!((i'!t%':\~!0< S$li:Wfi•:N>;~}.\':VWi') 
C:'i!ii/'/;'::;;::)£<1!;'~{\lii?):}i!·\i';!.~(;\ii,~:'r<l!ii,:K\ii\'''' ;,,,,,,,•••;:;,?;':.~i?\W' ' l:l';;jiq~}:;\'i\•~;:,~ii J,:)'cind\!,'>:w::,;tK: W~9't};i!:;t;X,\' m:lllli~!MWM! ·m91U1.!sA'.:;iW'i ~~OQ.ilt.~$~1QI1'~ ijlgfJU;•::0,;\:ib)/~if.!\{ii ti19£~g•;t~1;;i,!!;}':Y:\illi~ 
Acenapthene 7.54E-03 5846 0.02 116.92 0 0.00 ... 
Acetone 1.18E-03 0.46 0.02 0.0092 3.6 3.6 18.00 1.86 
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 0.04 12.72 
Arochlor 1 016 147410 0.02 2948.2 0 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 
Bls(2-chlorethyl)ether 8.77E-04 76 0.02 1.52 0 0.00 --
Bls{2-ethylhexvl)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 --
Butvl benzyl phthalate 7.83E-05 15975 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 
ip-Chloroanlline 4.80E-05 41 0.02 0.82 0 0.00 ... 
Chlorobenzene 1.79E-01 213 0.02 4.26 . 0 0.00 -- I 

Chlorodlbromomethane 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-Chlo_rphenol 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 
DOD 2.03E-04 84937 0.02 1698.74 0 0.00 ... 
DOE 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 
Dlbenzo(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 15.00 5056.71 
1 ,2-Dichlorobenzene (o) 8.61E-02 693 0.02 13.86 0.6 0.6 3.00 41.911 
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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PAS 87 Soil Screening Level Calculation 

(;~MIGALiLtiAME.':'>i'ii\<i/\./,i·~· H\Ui(:;\'/:?:<.~:\ K9c;;::y:::;·;;;;;:~'::' fo~•' .. >>L':l.fi{,;r;:; Kd:X!''·'>?t'StU. .MCLF:\\'~•\)\•).' 1.0~/.GV;:,'iw A~~P.tibl.1ji(~\ .OWY:~~f~\~:?;:;\~f{l·}N0SW~ S$Li:f:.'::i?i~}).:H!\tfi/;·: 
3,3-Dichlorobenzldene 8.53E-07 2441 0.02 48.82 0 0.00 --
1, 1-Dichloroethane 2.36E-01 35 0.02 0.7 1.1 1.1 5.50 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-Dichloroeth~ene 2.29E-01 50 0.02 1 0.1 0.1 0.50 0.57 
1,2-Dichloroprogane 1.15E-01 59 0.02 1.18 0.005 0.005 0.03 0.03 
1,3-Dichlorcmropene 1.21 E-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-Dimeth_yJphenol 1.33E-04 0.02 0 0.00 ---
Dimethyl phthalate 2.37E-05 32 0.02 0.64 0 0.00 --
2 4-Dinltrophenol 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 3.65 71545952.11 1 

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-butadlene 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 
lgamma-HCH (lindane) 1.39E-04 1085 0.02 21.7 0.0002 0.0002 0.00 0.02 
HexachlorocvclopentadienE 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 -- I 

lndeno(1 2,3-c d)pyrene 1.99E-07 4364700 0.02 87294 0.000026 0.000026 0.00 11.35 
lsophorone 2.54E-04 30 0.02 0.6 7.2 7.2 36.00 24.98 
Methoxvchlor 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 ---
Methyl chloride 1.85E+00 7 0.02 0.14 0 0.00 -

SOIL SCREENING LEVELS 2/12/02 Prepared by Mark Gilllat 
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PAS 87 Soil Screening Level Calculation 

ICtiEMlCAt:fNAMf:ij:-::?;i;i:;:y}}';' ·H'~:{'.i'.!!>;;·:~:,··\/} ·.K9'~f!D:Yf.:i.n:;; J9.ci;,;i:>,;.:;k•,c:}:.:::;} .JS:j:li•X::;o<:{(.)%,:-;i:; -MCL'/\':~:i·:f.:': :1~:;:GY·:·:>;. l*¢~e~>tabte\?~;r:;):. .. ow::m:~.::W:!(i:::~fi:·~:17.~~~;w s.s.t~~~~~:.f~:):~F:~:~;;:;_~;{W::·J} 
Methylene chloride 9.72E-02 13 0.02 0.26 0 0.00 --
2-Methyiphenol 6.72E-05 0.02 0 0.00 -
N~thalene 1.98E-02 1549 0.02 30.98 0 0.00 --
Nitrobenzene 8.45E-04 0.02 0 0.00 ... 
N-NitrosodiQ_henylamlne 2.86E-02 327 0.02 6.54 0 0.00 -
N-Nitrosodl-n-proplyamlne 1.70E-03 17 0.02 0.34 0 0.00 --
Pentachiorobenzene 13274 0.02 265.48 ·o 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 
Pyrena 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 -· 
Tetrachloroeth_ylene 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 0.02 0 0.00 ... 
2,4 6-Trichlorophenol 1.66E·04 0.02 0 0.00 --
Vinyl acetate 2.26E-02 5 0.02 0.1 0 0.00 --
Vinyl chloride 3.45E+00 11 0.02 0.22 0.002 0.002 0.01 0.01 
Xylenes (total) 2.48E·01 381 0.02 7.62 10 10 50.00 387.86 
tne)taaril¢$!\i::f!'M;~'>':;;;:;;;:: .• r(0ki,;:/;;H(::! :.;;;.;c:·:.\Xi/,i:f,:.;;,:.:</::~;. !·\•i':,::i?J::<Yfi'-/.:•.i:':ii• 1-'i;,:;t;::f{1'fiUi&\::\:i,:i,' 1 ':;;,;;~;:-X<!iii':iS:r'i:'• •'•i{;ii•/:'::·:·;:;.;;,::,C;};;. I>::X);·:·.i(:ii,;,::{:H'i;;,, ''''·''''\d)!:;{\(: 1::}'-':.':'•ii\'i(;'~·,; .• ,. :.::l(:;·:::·:"j~:·;.;;,:,;:::'•i'i(.;(:'(:;% 

c: 
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 2/12102 Prepared by Mark Gilliat 
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PRS 87 (FILE) 

- 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 

REGULATOR RELEASE I CHANGED: I Aug. 8,1996 
A - "has" to '.'have". 

MADE AT 
BINNING SESSION 
Al 

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

DELETED: 
numbered. 

- On page 4, under the heading REFERENCES both Soil Screening Level Calculations and 
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 · 

Nov 20, 



- "{!":. 

:· ... · 

,. 

:..•· 

Release Block C 

Potential Release Site 

~ 
./" ! PRS87 



.. ·I 
- .. ~,· 

!,~· .,,· 
t'" 

.-,'' .~ " 
,· 

... 

' 

' .· .. 



Mound Plant 

Release Block C 

Potential Release Site 





PRS87 

PRSIDSTORY: 

Potential Release Site (PRS) 87 refers to the storage sheds that supplied solvents to the cleaning 
operations performed in Building 49.2 The Building 49 operatio~ 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 ofthe 
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 of8xl2x10 feet. It 
was operational from 1986 to the early 1990s. Trichloroethene (TCE), isopropyl alcohol, ethyl 
alcohol, Freon TF, and hexane were stored in thC?se 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 ~9 and the Solvent Shed have been leased to a commercial company," 
EG&G Star City. 

~ ' 

CONTAMINATION: 

1) The Radiological Site Survey 4 investigated Mound soils for radionuclides. S~ven surface 
samples were collected in 1983-84 from the vicinity ofPRS 87 and were analyzed for 
plutonium-238 and thorium-232 .. Both Pu-238 and Th-232 were below guideline criteria of 
25 pCilg and 5 pCilg, respectively. These measUrements are summarized below: 

Contaminant Maximum Concentration Guideline Criteria 
Detected 

Plutonitim-238 · 5.74 pCilg 25 pCilg 
(surface soil) (Mound ALARA) 

Thorium-232 Less than 2 pCilg 5 pCilg 5 

(surface soil) (surface soil) 
NOTE: pCilg = p1cocunes per gram, ALARA = As Low As Reasonably ~chievable ·. 

2) In 1994, the OU5, Operational Area Phase I 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 of25 pCilg and 5 pCilg, respectively. These measurements are 
summarized below: 

Contaminant Maximum Concentration Guideline Criteria 
Detected ' 

Plutonium.-238 24 pCilg 25 pCilg 
(surface soil) (Mound ALARA) 

Thorium-232 L1 pCilg 5 pCi!g 5 

(surface soil) (surface soil) 



The OU5 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 oftetrachloroethene and 
trichloroethene. 

3) In February 1996, the Soil Gas Confirmation Sampling 6 project analyzed additional so_il 
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 8 0.43 mg!kg , 41 mglkg 7 

(sample #61 in soil) (in soil) 

READING ROOM REFERENCES: 

1) OU9, 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) OU5, Operational Area Phase I Investigation- Area 13 Field Report, Volume I & II 
Final, (Revision 1), June 1995. (pages 18-63) 

4) OU9, 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 ofEG&G Technical Staff 
W. David Gloekler, Member ofEG&G Technical Staff 
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1 • Soil Gas Survey • Freon 11, Freon 113, Trans-1 ,2-Dichloroethylene, Cls-1 ,2-Dichloroethylene, 1,1, 1-Trlchloroethane, Perchloroethylene, Trichloroethylene, Toluene 
2 ·Gamma Spectroscopy· Thorlum-228, -230, Cobalt-60, Ceslum-137, Radlum-224, ·226, -228, Amerlclum-241, Actlnlum-227, Blsmuth-207, Bismuth-210m, Potasslum-40 
3 ·Target Analyte List · 
4 • Target Compound List (VOC) 
5 • Target Compound List (SVOC) 
6 ·Target Compound List (Pesticides/Polychlorinated Biphenyl) 

. 7 • Dloxlns/Furans 
8- Extractable Petroleum Hydrocarbons (EPH)fTotal Petroleum Hydrocarbons (TPH) 
9- Lithium 
1 0 - Nitrate/Nitrite 
11 ·Chloride 
12 • Explosives 
13 • Plutonlum-238 
14 • Plutonlum-238, Thorlum-232 
15 • Cobalt-60, Ceslum-137, Radlum-226, Amerlclum-241 
16-Trltlum 
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pCi/g, and 5.23 nCi/1, respectively. Seven coreholes a1ai" four surface samples (C0008, C0009, 

C0020, C0015, C0024, C0025, C0032 and S0276, S0278~299 and S0316, respectively; Table 
'\z,, 

III.S)~re analyzed for cobalt-60. All analyses indicate that nothing_ above the LDL was encountered. '- ~\ ~ ,, 
The core l~ons in Area 7 were drilled and sampled to maximum cfapths of 96 to 234 inches 

~ ~ 
(8 to 19.5 ft). ·Mpund Plant drawing IFSE16472, reproduced in the Site SCOping Report: Volume 2 

' ' Addendum (DOE 19921) indicates the depth to bedrock in this area is 9 to 15 ft•at the north end of 

the area, and to 65 ft ~'the southern end near Building 51. Because a boring log ~~yailable for only 

one of the Area 7 location;~"'ft,,is not known if bedrock was encountered during the drifrii'KI; however, 
·~ ~ -'-::'v 

it appears that the majority of the''~re sampling did not penetrate fill and reach the origin 
~~. 

'·\_.~. 

., .... '?;,,,, area. 

·~-:,:..."'*' 

3.7. AREA 10 
~~~ 

·. 't,..~~t~. 

-<·:._ 
'"-
'" Area 1 0 is located on the slope of the SM/PP Hill>adjacent to Area 12 (Plate 1 ). Area 10 contains 

c~e and debris contaminated with polonium-21d:~- the 1949 and 1950 demolition of the old 

Dayt~rations (DOE 1992g). The debris was covered o¥er with a layer of dirt. With a half-life of 

138.4 day~e polonium-21 0 is no longer present due to ra~ ·ve decay. The actual size of the 

·area affected ~e debris disposal is unknown so the area depi' .- · n Plate 1 should be viewed as ,,!:-.. . 
schematic. '"c'' 

:~;'o;,;tt ' 

One surface sample was co cted.in f'rea 1() during the Site Survey Project," 

Table 111.6).· This sample con .. ed 11.8 pCi/g of plutonium-238, and less tha 
~~- ' 

It is not known where this sample Was collected in relation to the debris. No analys 
. ~~ 

gamma spectroscopy that would have~ected cobalt-60 or perhaps bism\Jth-,207. 

use of its location on the slope of the SM Hill, Area 1 0 is in a position to receive surface r 

Area 12. Since there are no other known 

that the plutonium-238 detected in the 

surface samp · the result of deposition from surface wat off. The original Site Survey Project 

Report notes that re recent D&D Program core sampling in rea 1 0 indicated one sample with a 

plutonium-238 conce tion between 1 0 and 99 pCi/g. 

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 1992g). 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 
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Revision 2 
MOUND9\M9SSD12.WP3 3/31193 

OU 9, Site Scoping Report. Vol. 3-Rad Site Surwy 
March 1993 

Polonium Processing Areas 
Page 3-20 

Page 10 



is no longer present due to radioactive decay. The exact location of A_rea 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. 

:rhe Site Survey Project Report (Stought et al. 1988) depicted Area 13 slightly farther west and 

overlapping Building 49. Evaluation of the historic relationships 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 Plate 1. The Quonset hut was also moved from the Davton units to the lower part of the plant 

valley and is described in the companion reactor waste decontamination subsection 9.3 of this report. 

Two surface samples 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 111.7). Plutonium-238 was detected at 

0.34 and 5.74 pCi/g, respectively (Table 111.7). No thorium was detected above 2 pCi/g in these 

samples. Area 13, like Area 1 0, 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 

Area 0 is located on the southern slope of the Main Hill, just west of the HH B(ding (Plate 1 ). In 

the 19 , ,~n underground radioactive waste~e in this area is reported to have Tred, releasing 

polonium-2 ~"'~ and cobalt-60 to the soils in the a~. At least two separate incidents ~.known (DOE 

1992c). The ~~I survey conducted in 1976 indi~p gamma exposure levels of 4.S~tp~ 7.5 .uR/hr 

in Area 20 (EG&G ·1~$78). During construction activities ffi1.1985, radioactively contaminated\pils from 
"~:-~.·- ~\;_ ~~~ 

Area 20 were reportedly excavated and moved to Area 22. ·~a old wasteline remains in place·tqday. 
~ ~ ~ 

Table 111.8 presents the ra:~~~ of the Site Survey Project sampli~erjr Area 20. The sampling loca~~ 
are shown in Plate 1. No plutonium-238 or thorium results were gi~ for the core locations sampled. 

"''" ··-\ 
sium-137 was detected at 1 pOJg in the surface sample collected tram core location 0070 (C0070 
. ~ ~ 

able 111.8). Radiurn-226 was me'?qnly other radionuclide detected in ~e samples collected from 
'c'.; '\ 

the o er core locations. -~:, · ~\ 

"~. ~". ~ -~ ~ ·~ 
The sampl~'!"om the surface locations in Ar~~~i._O were analyzed for plutoniurn-238. and thorium. The 

-~ ·'\ ~ 
maximum concentrations detected were 1.9 1tnd 4.02 pCi/g for plutonium-23& and thorium, 

"-:. •. , ''\, . 
respectively. Both~~f these concentrations were deyed in samples collected from s'9ce location 

0406 (S0406, Tab~l.8). 
~ 
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Map Coordinates MRCID Depth Pu-238 Thorlumb Tritium Co-60 Cs-137 Ra·228 Am·241 
Location• South West No. Mo-)'r Qnch) (pCI/g) (pCI/g) (pCifml) {pCI/g) (pCifg) (pCI/g) (pCifg, 

C0169 3575 ' 2720 2473 08-83 18 0.07 b 
2474 ON3 36 0.03 b 
2475 08-83 54 0.21 b 

80667 3575 2770 IS830 07-84 0 0.38 b 

S0668 3575 2870 8831 ' 07-84 0 0.02 b 
2837 1Q.83 0 0.02 'b 

C0170 2700 3000 ~ 10-84 72 '0.24 b 
8264 tCJ.84 182 0.03 b 

(The aame MFlC 10 was given for both dl!f»ths.) 

S0870 2705 3175 4029 1Q.83 0 0.34 b 

60671 2725 3075 4118 1Q.83 0 5.74 b 

80612 2725 3300 4027 tQ.83 o: 0.43 b. 

80673 2775 32715 4043 1Q.83 0 0.08 b o.us 

80614 2775 3375 4028 1Q.83 0 0.54 b 

80675 2800 3100 7198 09-84 0 0.28 b 

80678 2825 3150 7193 09-84 0 0.09 b 

80677 2850 3075 7197 09-84 0 0.11 b 

80678 2850 3151 4030 1Q.83 0 0.21 b 0.98 

80679 28715 3175 7194 09-83 0 0.05 b 

80680 2900 3275 7195 09-84 0 0.34 b 

50681 2925 3250 4031 10.83 0 0.28 b 
'"0 
I» 

co . ' m • C denotes core location and 9 denote a aurface aample fooatlon on Plate 1. 
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5.3.8. Building 49 Solvent Storage Shed (Inactive) 

The Building 49 solvent storage shed is 120 ft north-northeast of Building 49, in the south-central 

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 8ft by 12ft 

with a 1 O-tt ceiling and is equipped with a ventilation fan and a metal-grid floor with an underlying 

catch basin (Brewer 1991 ). The solvent 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 asse~bly and inert transducer encapsulation operations, which were moved to Building 49 during 

the late-1 960s and were conducted there untillate-1990, formerly took place in Building E (Fentiman 

1990; Hertenstein 1991 ). Operations in Building 49 included the degreasing of metal parts using 

solvents (trichloroethene, isopropyl 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· occasionally used for cleaning parts and were stored in the shed in 5-gallon cans. Waste Freon 

and hexane were put in separate 5-gallon cans and also 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 1990. Currently, operations at Building 49 include limited ultrasonic 

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 ). 
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1. INTRODUCTION 

Area 13 has bee 

1.1). The purpose of the 

radiological and soil gas eys conducted in Area 13 as p 

and identify potential areas o 

of a larger Phase 1 lnvestigati 

ation within Area 13. 

The data gathered during the Phase 1 · estigation is not Remedial Inves · ation (RI) quality. Howeve , 

as summarized in this report, the data provi a qualitative screen that can be to determine a strategy 

fo~: directing possible Phase 2 and Phase 3 inve · gations. A Phase 2 investigati 

quality data from locations with prot> le contamination, as · found · g the Phase 1 
.. 

ce investigation. This infonnation will be to refine the data quality obJ tives (DQOs) 

additional round of sampling (Phase 3) necessary. The phased appro 

overall strategy to conduct a remedial · estigationlfeasibility study ... --·-

ous. 

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

and site land use history, and preseih,the organization of the remainder of the 

1.1. s 

13 Field Report is to present results of the field work performed The scope of the 

collected at Area 13 · g the Phase 1 investigation c ducted during July through Septembe , 994. 

· ording to the OUS, South Prope , Remedial Investigation/Feasibility S 

Plan (DOE 1993a) ail sociated OUS Field Sampling an (FSP) (DOE 1993b). In addition, 

studies are also integrated into this report. 

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 . 

ff) in size and is located northeast of Building 49 and next to the Mound Plant Drainage Ditch (see Figure 

Mound Plant, ER Program . 
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June 1995 
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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. ~e 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). 

ID 1955, a radiological survey was conducted in Area 13 which indicated beta and gamma 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 ofPlutonium-238 (Pu-238) in the area. It is believed the low concentrations ofPu-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 

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 ORGANIZATI~ 

' ~ this report presents e results of the Area\13 Phase 1 investigation.\-,. Section 2 

s~ field "vities pelfonned and collected during ~ological survey and ~:.. 
surv' It also comp relevant data from ~ous investigations ~Phase I investigation ~ 
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2. FIELD ACTIVITIES AND DATA SUMMARY 

The Area 13 Phase 1 field acti · _· es were conducted to screen areas of 

contamination. in Area 13 consisted of: 

. '~- . 
screening with a field instru~~ for the detection of low-energy 

' .. , multi-channel analyzer) survey; ' 

• "\.~urface soil sample analyses condu~~ at the Mound Plant Soil Scree · 

~t possible surface radiological con~tion; and 

a ~gas s~ey to detect subsurface ~e and semi-volatile organic emical 

con~. '\.. \ 

' "'"'"' ~, 

• 

' ~ \ 
As specified in the OU5 FSP ~E 1993b), the .radiological scree~\~as conducted to detect~~·-.... 

resence ofPu-238 and thorium-232~-232) in Area 13. These two radionti'~des are the most prevalent 

··~ ... ~ ogical contaminants at the Mound~ t The soil gas survey was condu~~ detect total aromatic 

'droc81b~ons (including diesel fuels and light.: eight fuel oils), total semi-volatile ~4r'ocarbons, total C5 . 
. - ·.• '\, 

hydrocarbons, and total halogena~hydrocarbons. '·, 

. '\. ... 
··~ ... 

Data collection poin or the· FIDLER survey, the soil sc~g activities, and the soil gas survey were ... , 
established over a 25 foo "d system within the estimated ~~t!3 boundary (see Figure 2.1 or Plate 1, 

Appendix A). The lands map of Aiea 13 (Appendix B) s~~ the points located by a registered 

.. surveyor that were used to estab the grid system in the AOC. B;tb~ sampling, all transverse lines· .. 

-~t!he grid system were marked with ooden. stakes or paint. '··.,, . ' '... . . -' . 

The foll~g sections describe the field acu . ties and analyses performed, the results of the Phase 1 

investigatio~~d a comparison of the results wi istorical data. 

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 Screeniilg for Lo~,..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 ll.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 n1. Summary of Elevated Surface Radiological Activity in Area 13 (FIDLER Survey) 

Point of Highest 
Activity 

C03-06, 
C03-15 

C03-15 

003-12 

B06 

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

Out Channel (kcpm) Size 

cc RDG 

11.0 11.5, 5' X 10' 
11.5 

11.0 11.5 5' X 5' 

11.0 11.5 5' X 5' 

11.0 12.0 1' X 1' 

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 fmdings of the Phase 1 radiological investigation 

conducted in Area 13 . 

. 2.2. son, 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 OU5 QAPjP, 

Attachment 1, SOP for Petrex Environmental Surveys (DOE 1993b). The survey was completed over the 

grid system established for Area 13 (see Figure 2.1). 

2.2.1.1. 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 

steeYtungsten 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 (NERl) for analysis. The analysis of the 

first set of timers indicated low to moderate.relative levels of C4 to Cs petroleum hydrocarbons and very 

low relative levels of the halogenated organic compounds tetrachloroethene (PCB) 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 NERI. 

2.2.2. Quality ~ Summary Report 

""" field and laboratory~ QA vari8i.res are ~ in the following subsections. ' " . ~ . ' . 

' ' \ 2.2.2.i~Field Variance Report ·c.,\~ \ ' ,, ~ 
. - --.• \"'- .. ;\%. . \:: .. .. -

The soil gas Survey was completed with ~~r variances from the OU5 QAP,jP SOP for Petrex 
~ ~ ~ 

Environmental Sutv~ys [Attachment 1] and tli'e;._,FSP (DOE 1993b). These~ariances inCluded 
~ \'-., '\. .. 

decontamination proc~, the number of samplers ahd timers installed, and travel blanks. 

One. minor variance ~ SOP was the elimi~~ the methanol rinse ~m the 

decontamination process .:. '3.. · g drill bits. This chan~as recommended by NERL 
·>q,_ 

~ ' 
Three min~;·Variances from the FSP were _ted. The first variance ~\a decrease in the number ~ 

·n Area 13. The FSP require· samplers be used in the')~ gas survey. When field 
.... ~ 

work commenced, du· o changes in the site confi ·on, only 36 samplers ccfuld be insuilled over the 
. . . .... . . ~*-·. 

,- -ti:..., ., 
~! ... 
-~ 

~":.. 

The '8econd FSP variance was a in the number of · . installed in Area 13. Th~(fSP requires 

five ti~~ for an area this stte: wH • · ~ suggested that' timer sets were sufficie~bThe tbinl 

FSP varian~\Y~ the use of travel blanks. e FSP requires that trav~{'lanks be returned with the timers 

and samplers, w~reas NERI instructed that .~el blanks be returned -~the samplers only. 
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~·· ... -.. 
Plates 1 through 5, ow sample locations and significant ion cou of targeted compounds. '·1on count 

'\. 

re assigned by the mass spectrometer to the lative intensities assoc · with 

each compound. These in levels do not represent actual conce · ons. Soil gas data 

considered qualitative in that m · le sources in soil and/or groundwater cann be differentiated. 

on a review of historical inform · n for Area 13 and the immediate vicini 

data for the following four general c ses of compounds in order to assess the 

• 1 fuels and light-weight fuel oils; 

• total semi- latile hydrocarbons; 

• total C5 to Cll troleum hydrocarbons; and 

• total halogenated hW11ocaJrb' 

The fo wing subsections describe the dis 

2.2.4.1. Distribution of Total Aromatic Hydrocarbons 

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

hydrocarbon compounds detected in the soil gas samples. 

The majority of the samples analyzed in the soil gas survey contained the light and medium weight 

aromatic hydrocarbons (e.g., benzene, toluene, ethylbenzene/xylene, C9 and C1o). Few samples were 

observed to contain C11 and heavier aromatics (e.g., heavier cycloalkanes/alkenes and cycloalkenesldienes ). 

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 #l and #2 heating oils. This finding is further supported by the presence of C5 to Cll 

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 (Fl, F4, and Cl). 
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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 11 through 

CIS alkyl naphthalenes, and 3) cl2• cl4• and cl6 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 Cu and C12 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 ci>mpounds over C11 molecular weight may be present in the soil gas, and that the majority of the 

relative respon_ses are deriv~ froinlow ievels 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 03, respectively). _The~ s~P,l~~ ~e~ 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 comer. 

2.2.4.3. Distribution of Total C5 tO C~~-Petrolewri Hydrocarbons 

Total C5 to Cu petroleum hydrocarbons reported include aromatics, alkanes, cycloalkanes, alkenes, 

cycloalkeJ..les, dienes, naphthalene and alkyl naphthalenes. These compounds together make URthe bulk 

of most petroleum fuels, oils, and lubricants. 

The distribution of total C5 to Cu 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 ~ through C10 aromatics, Cs 
to c; cycloalkanes/alkanes, . and C5 to c; alkanes and proportionately lower relative lev~iS;: 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, cleanirig 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 rela,tive 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 A1 (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 Fall1993 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(~) 

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 C6 - C15) 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 11 - C13 alkylnapthalenes, and C 12, C14, and. C16 polycyclic 

· . hydrocarbons) are potentially present in the northern and western extremities of Area 13 

(see Appendix D, Plate 3). 

• Elevated relative levels of C5 to C11 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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APPENDIXC 
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) 

PJI)LER SURVBY DATA MOUND SOIL SCRBBNJNG FACILITY DATA 
Contamination PIDLBR 

Contnm inn lion PIDLBR Contamination PIDLER Criteria Out Readings Out 
Criteria CHI Readings CH 1 Criteria Cl-12 · Rendin~ts 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 
RESUI.TS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS 

NA NA NA NA NA NR NS NS 
236.6 NA 12.09 NA 13.65 8.0 NC NC 1 

236.6 
_, 

NA 12.09 NA 13.65 8.0 NC NC --

236.6 NA 12.09 NA 13.65 9.0 NC NC 
236.6 NA 12.09 NA 13.65 9.0 NC NC ! 

236.6 NA 12.09 NA 13.65 9.5 NC NC I 

236.6 NA 12.09 NA 13.65 10.0 NC NC 1 

236.6 NA 12.09 NA 13.65 8.0 NC NC I 

236.6 NA 12.09 NA . 13.65 8.0 NC NC 
236.6 NA 12.09 NA ' 13.65 1.5 NC NC .. i 

236.6 NA 12.09 NA . ' 13.65 6.0 NC NC 
236.6 NA 12.09 NA 13.65 6.5 NC NC 
236.6 NA 12.09 NA 13.65 8.5 NC NC 
236.6 NA 12.(19 NA 13.65 8.5 NC NC 
236.6 NA 12.09 NA . i' 13.65 10.0 NC NC 
236.6 NA 12.09 NA ! 13.65 10.0 NC NC 
236.6 NA 12.09 NA 13.65 9.5 NC NC 
236.6 NA 12.09 . NA 13.65 10.0 NC NC 
236.6 NA 12.09 NA 13.65 1.5 NC NC 
236.6 NA . ' 12.09 NA 13.65 6.5 NC NC 
236.6 NA 12.09 NA 13.65 7.0 NC NC 
236.6 NA 12.09 NA 13.65 8.0 NC NC 
236.6 NA 12.09 NA 13.65 8.5 NC NC 
236.6 NA 12.09 NA 13.65 8.0 NC NC 
236.6 NA 12.09 NA 13.65 9.5 NC NC 
236.6 NA 12.09 NA 13.65 9.0 NC NC 
NA NA NA NA NA NR 21 o.s 
236.6 NA 12JI9 NA 13.65 8.0 NC NC 
236.6 NA 12.09 ' NA 13.65 1.5 NC NC 
236.6 NA 12.(19 .- NA 13.65 1.5 NC NC 

l 
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. APPENDIXC 
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOU... SCREENING FACU...ITY DATA) 

. Contamination FIDU!R 
SMPID 1 Criteria Cll I Readings CHI 

· Units: CPM Units: CPM 
RESULTS RESULTS 

13A02-04 236.6 NA 
13A02~o5 236.6 NA 
13A02-06 236.6 NA 
13A02-07 236.6 NA 
13A02-0H 236.6 NA 
13A02-09 236.6 NA 
13A02-l0 236.6 NA 
13A02-II 236.6 NA 
13A02-12 236.6 NA 
13A02-13 236.6 NA 
13A02-14 236.6 . NA 

13A02-15 236.6 NA 
13A02-16 236.6 NA 
13A02-17 236.6 NA 
13A02-18 236.6 NA 
13A02-19 236.6 NA 
13A02-20 236.6 NA 
13A02-21 236.6 NA 
13A02-22 236.6 NA 
13A02-23 236.6 NA 
13A02-24 236.6 NA 
13A02-25 236.6 NA 
13A03 NA NA 
13A03-0I 236.6 NA 
13A03-02 236;6 NA 
13A03-03 · 236.6 NA 
13A03-04 . 236.6 NA 
13A03-05 236.6 NA 
13A03-06 r· 236.6 NA 
13AU3-07 · 236.6 NA 
13A03-0K 236.6 NA 

FIDLER SURVEY OATA 
Contamination 

Contamination FIDLER Criteria Out · 
Criteria CH2 Readings CH2 Channel 
Units: KCPM 
RESULTS 
12.09 
12.09 

' 12.09 
12.()9 
12.09 
12.09 
12.09 
12.09 
12.09 
12.09 
12.09 
12.09 
12.09 
12.09 
12.09 
12.09 
12.09 
12.09 
12.09 
12.09 
12.09 

' 12.09 
: NA 

12.09 
12.09 

.' 12.09 
12.09 
12.09 
12.09 
12.09 

· 12.m> 

Units: KCPM 
RESULTS 
NA 
NA 
NA 
NA 
NA 

··NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

\'NA 
: NA 
, NA 
,NA 

NA 
NA 

INA 

t 
~/ 

Units: KCPM 
RESULTS 
13.65 ' 
13.65 
13.65 
13.65 
13.65 
13.65 
13.65 
13.65 
13.65 
13.65 
13.65 
13.65 
13:65 
13.65 

. 13.65 
13.65 
13.65 
13.65 
13.65 
13.65 

; 13.65 
13.65 

: NA 
! 13.65 

13.65 
13.65 
13.65 
13.65 
13.65 
13.65 
13.65 

MOUND SOIL SCREENING FACILITY DATA 
FIDLER 
Readings Out 
Channel· Plutonium - 238 Thorium - 232 
Units: KCPM Units: pCi/g Units: pCi/g 
RESULTS ·RESULTS RESULTS 
8.o· NC NC 

! 9,5 NC NC 
. 9.0 NC NC 

9.0 NC NC 
8.5 NC NC 
1.S NC NC 
1.5 NC NC 
8.0. NC NC 
9.0 NC .NC 
9.5 NC NC 
9.0 NC \ NC 
10.0 NC NC 

'9.0 ·Nc NC 
10.0 NC NC 
9.5 NC NC 
9.5 NC NC 
10.0 NC NC 
10.0 NC NC 
9.5 NC . NC 
9.5 NC NC 
9.5 NC NC 
9.5 NC NC 
NR 14 1.1 
10.5 NC NC· 

'10.5 NC NC 
9.5. NC NC 
9.0 NC NC 

: 10.0 NC NC 
J.l.O NC NC 
I 0.0 NC NC 

' 10.5 NC NC 

' 
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13A03-09 
13A03-IO 
13AU3·11 
13A03-12 
13A03-13 
13A03·14 
13A03-15 
13A03-16 
13A03·17 
13A03·18 . 
13A03·19 : 
13A03-20 
13A03·21 
13A03·22 
13A03-23 
13A03·24 
13A03-25 
13A04 
13A05 
13A06 
131101 
13001-01 
13001-02 
13001-03 
13001-04 
131101-05 
131101-06 
13ll01-07 
13BOI-08 
r:mnt -09 
nnn1-t1l 

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

FIDLER SURVEY DATA 
Contamination 

Contuminntion FIDLER Contamination FIDLER Criteria Out 
Criterin CHI Readings Clll Criteria CH2 ReadinRs CH2 Channel 
Units: CPM Units: CI'M Units: KCPM Units: KCPM Units: KCPM 
RI!SULTS RESULTS RESULTS RESULTS RESULTS 

236.6 NA 12.09 . NA 13.65 
236.6 . NA 12.09 NA 13.65 

NA NA NA NA NA 
NA · NA NA NA NA 
NA NA :. NA NA .:.NA 
236.6 NA .. 12.09 NA 

•' 
13.65 

236.6 NA 12.09 NA 13.65 
236.6 NA 12.09 NA . 13.65 

236.6. NA 12.09 NA 13.65 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
236.6 NA 12.09 NA 13.65 
236.6 NA 12.09 NA 13.65 
236.6 NA 12.09 NA 13.65 
236.6 NA 12.09 NA 13.65 
236.6 NA 12.09 NA 13.65 
NA NA NA NA NA 
236.6 NA 12.09 NA 13.65 
236.6 NA 12.09 NA 13.65 
236.6 NA 12.09 NA 13.65 
236.6 NA 12.09 NA 13.65 
236.6 NA 12.09 NA 13.65 
236.6 NA 12.09 NA 13.65 
236.6 NA 12.09 NA 13.65 
236.6 NA 12.09 NA 13.65 
236.6 NA 12.01) NA 13.65 
236.6 NA 12.01) NA 13.65 

--- ---· 

( 

FIDLER 
Readings Out 
Channel 
Units: KCPM 
RESULTS 

10.5 
10.5 
NR 
NR 
NR 
10.0 
10.5 
9.5 
10.0 
NR 
NR 
NR 
NR 
NR 
NR 
9.0 
10.0 
10.0 
9.5 
9.5 
NR 
1.5 
7.0 
7.0 
8.0 
8.0 
6.0 
6.0 
6.0 
6.5 
11.0 

-

MOUND SOIL SCREENING FACILITY DATA 

Plutonium - 238 
Units: pCi/g 

RESULTS 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
13 
12 
19 
NS 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

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

Thorium - 232 
Units: pCilg 

RESULTS I 

NC I 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
1.0 
0.7 
0.7 
NS 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
- - -- --- --------

t' 
l·-
:'; 
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13001-11 
13001-12 
131101-13 
131101-14 
131101-15 
13001-16 
13001-17 
13001-18 
13001-19 
13001-20 
131101-21 
13001-22 
13001-23 
13001-24 
13001-25 
13002 
13002-01 
13002-02 
13002-03 
13002-04 
13002-05 
13002-06 
13002-07 
13002-08 
13002-09 
13U02-IO 

13002-11 
13002-12 
131102-13 
131102-1•1 
131102-15 

.:-:,r .. ·· i 
·:· ~ · .. .. . ~, .. 

APPENDIXC 

·.•u. \1-\-

RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) 

FIOU!R SURVEY OATA MOUND SOIL SCREENING FACILITY DATA 

Contamination FIDLER 
Contamination FIDLER Contamination FIDLER Criteria Out Readings Out 
Criteria CHI 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 

236.6 NA 12.09 :NA 13.65 8.5 NC NC 
236.6 NA 12.09 NA 13.65 6.5 NC NC 
236.6 NA 12.09 NA 13.65 6.5 NC NC 
236.6 NA 12.09 NA 13.65 6.5 NC NC 
236.6 NA 12.09 NA 13.65 6.5 NC NC 
236.6 NA 12.09 NA . 13.65 6.0 NC NC 
236.6 NA 12.09 NA 13.65 6.5 NC NC 
236.6 NA 12.09 NA . 13.65 6.5 NC NC 
236.6 NA 12.09 NA - i3.65 6.0 NC NC 
236.6 NA - 12.09 NA 13.65 7.0 NC NC 
236.6 NA 12.09 NA 13.65 6.0 NC NC 
236.6 NA 12.09 NA 13.65 6.5 NC NC 
236.6 NA 12.09 NA 13.65 6.5 NC NC 
236.6 NA 12.09 NA 13.65 5.5 NC NC 
236.6 NA 12.09 NA 13.65 . 6.0 NC NC 
NA NA NA NA NA NR NS NS 
240.5 NA 13.26 NA 14.3 5.0 NC NC 
240.5 NA 13.26 NA 14.3 5.5 ' NC NC 
240.5 NA 13.26 NA 14.3 5.5 NC NC 
240.5 NA 13.26 NA 14.3 6.0 NC NC 
240.5 NA 13.26 NA 14.3 6.0 NC· NC 
240.5 NA 13.26 NA 14.3 6.0 NC NC 
2•10.5 NA 13.26 NA 14.3 6.0 NC NC 
240.5 NA 13.26 NA 14.3 6.0 NC NC 
240.5 NA 13.26 NA 14.3 6.0 NC NC 
240.5 NA 13.26 NA 14.3 6:5 NC NC 
240.5 NA 13.26 NA 14.3 6.0 NC NC 
240.5 NA 13.26 NA 14.3 6.5 NC NC 
240.5 NA 13.26 NA 14.3 5.5 NC NC 
240.5 NA 13.26 NA 14.3 5.5 NC NC 

240.5 NA 13.26 NA 14.3 5.5 NC NC 
- ~ ~- -- ------ - --- -- --~- ----- ----~ 

! 
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13002-16 

13002-17 
131102-1 K 
131102-19 
13ll02-20 
13002-21 
13ll02-22 
13002-23 
13002-24 
131102-25 
131103 
131103-01 
13003-02 

131103-03 
13003-04 

13003-05 
13003-06 

13003-07 
13003-08 

13803-09 

131103-10 

13803-11 

13003-12 
131103-13 
131)03-14 

131)03-15 

13003-16 

13ll03-17 
131103-1 K 
I)J)())-19 

131103-20 
---------

APPENDIXC 
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) 

Contauninution foiDU!R 
Criteria CHI Readings Clll 
Units: CPM Units: CPM 
RESULTS RESULTS . 

NA NA 

NA NA 
NA NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
NA NA 
236.6 NA 
236.6 NA 

236.6 NA 
236.6 NA 

236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 

236.6 NA 

236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 

236.6 NA 

236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
'2:16.6 NA 
--- --- - - -- -

FIDI.I!It SURVfiY DATA 

Contamination 
Criteria Cli2 
Units: KCPM 
RESULTS 

NA 

NA 
NA 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
NA 
12.09 
12.09 
12.09 
12.09 I 

12.09 
12.09 
12.09 
12.09 

12.09 
12.0') 

12.09 

12.09 
12.09 
12.09 

12.09 

12.09 
12.09 
12.09 
12.09 
12.09 

FIDLER 
Readings CH2 
Units: KCPM 
RESULTS 

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

NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 

L~ · .. 
:f. .. : 
[· :· 
j,.' 

MOUND SOIL SCREENING FACILITY DATA 

Contamination FIDLER 
Criteria Out Readings Out 
Channel Channel Plutonium - 238 Thorium - 232 

Units: KCPM Units: KCPM Units: pCi/g Units: pCi/g 

RESULTS RESULTS RESULTS RESULTS 

NA NR NC NC 

NA NR NC NC 

NA NR NC NC 

14.3 5.5 NC NC 
14.3 6.5 NC NC 
14.3 7.0 NC NC 

14.3 6.0 NC NC 
14.3 5.5 NC NC 
14.3 s.o NC NC 
14.3 6.0 NC NC 
NA NR NS NS 
13.65 9.0 NC NC 
13.65 8.5 NC NC 
13.65 9.5 NC NC 
13.65 8.0 NC NC 
13.65 7.0 NC NC 
13.65 10.0 NC NC 
13.65 10.0 NC NC 
13.65 11.0 NC NC 
13.65 10.5 NC NC 
13.65 10.5 NC NC 
13.65 11.0 NC NC 
13.65 11.0 NC NC 
13.65 11.0 NC NC 
13.65 10.5 NC NC 

13.65 10.0 NC NC 

13.65 9.5 NC NC 
13.65 9.5 NC NC 
13.65 9.5 NC NC 
13.65 10.0 NC NC 

13.65 10.0 NC NC 
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13803-21 
131103-22 
131103-23 
131103-24 
13803-25 
131104 
131)05 
13006 
13COI 
13COI-01 
13COI-02 
13COI-03 
13COI-04 
13COI-OS 
13COI.-06 
13COI-07 
IJCOI-08 
13COI-09 
13COI-IO 
13COJ-J I 
13COI-12 
J3COI-13 
13COJ-14 
JJCOI-15 
13COI-16 
13COI-17 

! IJCOI-18 
'13COI-19 
I13COI-20 
JJCOI-21 
1:\COI-22 

}.·. , .. ·:·· 
··.r:) 

·.~· 

APPENDIXC 
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) 

FIOLI!Il SURVEY DATA MOUND SOIL SCREI!NING FACILITY DATA 
Contamination FIDLER 

Contnminntion I'JDU!It Contnmlnntion FIDLER Criteria Out Readings Out 
Criterin CUI lteudings Clll Criteria CH2 Readings CH2 Channel Channel Plutonium • 238 111orium • 232 
Units: CPM Units: CPM Units: KCPM Units: KCPM Units: KCPM Units: KCPM Units: pCilg Units: pCilg 
RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS 
236.6 NA 12.09 NA 13.65 9.0 NC NC 
236.6 NA 12.09 NA 13.65 8.5 NC NC 
236.6 NA 12.09 NA 13.65 8.5 NC NC 
236.6 NA i2.09 NA 13.65 6.0 NC NC 
236.6 NA i2.09 NA 13.65 6.0 NC NC 
236.6 NA 12.09 NA 13.65 9.5 II 0.8 
236.6 NA . 12.09 NA 13.65 9.0 IS 0.7 
236.6 NA 12.09 NA 13.65 12.0 24 0.8 
NA NA NA NA NA NR NS NS 
236.6 NA 12.09 NA 13.65 6;5 NC NC 
236.6 NA 12.09 NA 13.65 ,;o NC NC 
236.6 NA 12.09 NA 13.65 6.S NC NC 
236.6 NA 12.09 NA 13.65 · 6.S NC NC 
236.6 NA 12.09 NA 13.65 7.0 NC NC 
236.6 NA 12.09 NA 13.65 6.0 NC NC 
236.6 NA 12.09 NA 13.65 6.S NC NC 
236.6 NA 12.09 NA 13.65 6.0 NC NC 
236.6 NA 12.09 NA 13.65 6.S NC NC 
236.6 NA 12.09 NA 13.65 S.5 NC NC 
236.6 NA 12.09 NA 13.65 6.5 NC NC 
236.6 NA 12.09 NA 13.65 6.5 NC · NC 
236.6 NA 12.09 NA 13.65 6.5 NC NC 
236.6 NA 12.09 NA 13.65 6.0. NC· NC 
236.6 NA 12.09 NA 13.65 6.5 NC NC 
236.6 NA 12.09 NA 13.65.· 6.5 NC NC 
236.6 NA 12.09 NA 13.65 6.0 NC NC 
236.6 NA 12.09 NA 13.65 6.0 NC NC 
236.6 NA 12.09 NA 13.65 6.0 NC NC 
236.6 NA 12.09 NA 13.65 6.0 NC NC 
236.6 NA 12.09 NA 13.65 6.0 NC NC 
236.6 NA 12.01) NA 13.65 6.5 NC NC 
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13COI-23 
IJC(}I-24 
13COI-25 
13C02 
13C02-0I 
13C02-02 
13C02-03 
13C02-04 
13C02-05 
13C02-06 
13C02-07 
13C02-08 
13C02-09 

13C02-IO 
13C02-II 
13C02-12 
13C02-13 
13C02-14 
13C02-15 
13C02-16 
13C02-17 
13C02-18 
13C02-19 
13C02-20 
13C02-21 
13C02-22 
13C02-23 
13C02-24 
13C02-25 
t3C03 
13C03-0I 

APPENDIXC 
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) 

FIDLER SURVEY DATA MOUND SOIL SCRI!F.NING FACILITY DATA 

Contamination FIDLER 
Contnminntion FIDLER Contaminution foiDLF.R Criteria Out Readings Out 
Criteria Clll Rcndin~s Clll Criteria CH2 Rendinus CH2 Channel Channel Plutonium • 238 111orium • 232 
Units: CPM Units:CPM Units: KCPM Units: KCPM Units: KCPM Units: KCPM Units: pCi/~ Units: pCi/g 
RI!SUI.'I'S Rl!SULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS I 

236.6 NA 12.09 NA 13.65 6.5 NC. NC 
236.6 NA 12.09 NA 13.65 6.5 NC NC 
236.6 NA 12.09 NA 13.65 6.5 NC NC 
NA NA NA NA NA NR NS NS 
240.5 NA 13.26 NA 14.3 5.5 NC NC 
240.5 NA 13.26 NA 14.3 5.5 NC NC 
240.5 NA 13.26 NA 14.3 5.5 NC NC 
240.5 NA 13.26 NA 14.3 5.5 NC NC 
240.5 NA 13.26 NA 14.3 5.0 NC NC 
240.5 NA 13.26 NA 14.3 5.0 NC NC 
240.5 NA 13.26 NA 14.3 5.5 NC NC 
240.5 NA 13.26 NA 14.3 5.5 NC NC 
240.5 NA 13.26 NA 14.3 5.5 . NC NC 
240.5 NA 13.26 NA 14.3 5.5 NC NC 
240.5 NA 13.26 NA 14.3 5.5 NC NC 
240.5 NA 13.26 NA 14.3 6.0 NC NC 
240.5 NA 13.26 NA 14.3 s.s NC NC 
240.5 NA 13.26 NA 14.3 6.0 NC NC 
240.5 NA 13.26 NA 14.3 6.0 NC NC 
240.5 NA 13.26 NA 14.3 6.0 NC NC 
240.5 NA 13.26 NA 14.3 6.0 NC NC 
240.5 NA 13.26 NA 14.3 6.0 NC NC 
240.5 NA 13.26 NA 14.3 6.5 NC NC 
240.5 NA 13.26 NA 14.3 . 6.0 NC NC 
240.5 NA 13.26 NA 14.3 6.0 NC NC 
240.5 NA 13.26 NA 14.3 6.5 NC NC 
240.5 NA 13.26 NA 14.3 6.0 NC NC 
240.5 NA 13.26 NA 14.3 6.5 NC NC 
240.5 NA 13.26 NA 14.3 6.5 NC NC 
NA NA NA NA NA NR NS NS 
236.6 NA 12.09 . NA 13.65 8.0 li_G_ -- NC . I ---- --~---

·i 
r 



"0 
~ 

CD 
~ 
C1'l 

::03: n o 
;S, c: 
5· 8. 
:I '"D 

0~ 
m 
::0 

a' 
1 

0 c 
u. 
'"D 

[ 
._.n 

g ~ 
~ "' --:8""' 
u.:n 

n s: 
::0 
n g 

SMPID 

13C03-02 
13C03-03 
13CU3-lH 
13C03-0S 
13C03 -06 
13C03-07 
13C03-0K 
13C03-09 
13C03-IO 
13C03-II 
13C03-12 
13C03-13 
13C03-14 
13C03-15 
13C03-16 
13C03-17 
13C03-18 
13C03-19 
13C03-20 
13C03-21 
13C03-22 
13C03-23 
13C03-2<1 
13C03-25 
13C04 
13C05 
13C05-01 
13C05-02 · 
13COS-03 
13COS-O•I 
13C05-0S 

t: 

APPENDIXC 
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) 

PIDLI!R SURVEY DATA MOUND SOIL SCREENING PACILITY DATA 
Contamination FIDLER 

I 

Contamination PIDLER Contamination RDLER Criteria Out Readings Out ' 

Criteria CHI Readings CHI Criteria CH2 Readings CH2 Channel Channel Jllulonlum - 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 .. 
236.6 NA 12.09 NA 13.65 8.5 NC NC 
236.6 NA 12.09 NA 13.65 8.0 NC NC 
236.6 NA 12.09 NA 13.65 9.5 NC NC 
236.6 NA 12.09 NA 13.6S 10.0 NC NC 
236.6 NA 12.09 NA 13.65 11.5 NC NC 
236.6 NA 12.09 NA 13.65 11.0 NC NC ' 

236.6 NA 12.()9 NA 13.65 11.5 NC NC 
236.6 NA 12.09 NA 13.65 10.0 NC NC 
236.6 NA 12.09 NA 13.65 11.0 NC NC 
236.6 NA 12.0CJ NA 13.65 10.5 NC NC 
236.6 NA 12.09 NA 13.65 10.0 NC NC 
236.6 NA 12.09 NA 13.65 11.0 NC NC 
236.6 NA 12.09 NA 13.65 11.0 . NC NC 
236.6 NA 12.09 NA 13.65 11.5 NC NC 
236.6 NA 12.09 NA 13.65 8.0 NC NC 
236.6 NA 12.09 NA 13.65 9.0 NC NC 
236.6 NA 12.09 NA 13.65 9.0 NC NC 
NA NA NA NA NA NR NC NC 
NA NA NA NA NA NR NC NC 
NA NA NA NA NA NR NC NC 
NA NA NA NA NA NR NC NC 
236.6 NA 12.09 NA 13.65 8.0 NC NC 
236.6 NA 12.09 NA .13.65 7.0 NC NC 
236.6 NA 12.09 NA i3.65 7.0 NC NC 
236.6 NA i2.0CJ NA 13.65 s.s 8 0.6 
236.6 NA 12.09 NA .13.65 6.0 10 0.5 I 

NA NA NA NA NA NR NC NC I 
I 

NA NA NA NA NA NR NC NC I 

NA NA NA NA NA NR NC NC 
236.6 NA 12.09 NA 13.65 9.5 NC NC 
236.() NA 12.01) NA 13.65 9.5 NC NC 

-·-- ---------
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IJCOS-06 
13C05-07 
13C05-0S 
IJCOS-09 
13C05-l0 
13C05-Il 
13C05·12 
13C05-13 
13COS-14 
13C05-IS 
13COS-16 
IJCOS-17 
13COS·I8 
13C05-19 
IJCOS-20 
13COS-21 
13C05-22 
13C05-23 
13COS-24 
IJCOS-25 
13C06 
13001 
13001-01 
131)0 l-()2 

131)01-03 
131)1)1-04 
13001-0S 
13001-06 
131)01-07 
13I)IJI.(IK 

I J DO 1-09 

APPENDIXC 
RADIOLOGICAL DATA (P'IDLER SURVEY MOUND SOIL SCREENING P'ACILITYDATA) 

FlniJUt SURVHY DATA MOUND SOIL SCJUJHNING FACILITY l>ATA 

Contnminulion FIDLI.!It. 
Conlnminnt ion FIDLER Contamination PIOLBR Criteria Out Readings Out 
Criteria CUI ltcudinns Clll Crilerin CH2 Rendings CU2 Channel Channel l,lutonium • 238 11mrium • 232 
Units: CPM Units: CJIM Units: KCPM Units: KCPM Units: KCPM Units: KCJ>M Unils: pCi/g Units: pCi/g 
RfiSUJ:rs RBSUI:rs RBSULTS RESULTS RESULTS RESULTS RBSULTS RESULTS i 
236.6 NA 12.09 NA 13.65 8.0 NC NC 

236.6 NA 12.09 NA 13.65 9.5 NC NC I 

NA NA NA NA NA NR NC NC 

NA NA NA NA NA NR NC NC 

NA NA NA NA NA NR NC NC I 

NA NA NA NA NA NR NC NC 

NA NA NA NA NA NR NC NC 
236.6 · NA 12.09 NA 13.65 10.0 NC NC 
236.6 NA 12.()<) NA 13.65 9.0 NC NC 
236.6 NA 12.()9 NA 13.65 8.0 NC NC 
236.6 NA 12.09 NA 13.65 9,0 NC NC 
236.() NA 12.09 NA 13.65 9.0 NC NC 
236.6 NA 12.09 NA 13.65 8.5 NC NC 
236.6 NA 12.()1) NA 13.65 8.5 NC NC 
236.6 NA 12.09 NA 13.65 10.0 NC NC 
236.6 NA 12.09 NA 13.65 9.5 NC NC 
236.6 NA 12.()<) NA 13.65 8.5 NC NC 
236.6 NA t2.09 NA 13.65 8.5 NC NC 
236.6 NA 12.()t) NA 13.65 8.0 NC NC 
236.6 NA 12.09 NA 13.65 8.0 NC NC 
:.Ufl.fl NA 12.01) NA 13.65 11.0 rJ 1.0 
NA NA NA NA NA NR NS NS 
240.5 NA . 13.26 NA 14.3 6.0 NC NC I 
240.5 NA 13.26 NA 14.3 6.0 NC NC 
240.5 NA 13.26 NA 14.3 5.5 NC NC 

• 

2•111.5 NA 13.26 NA 14.3 6.0 NC NC 
240.5 NA 13.26 NA 14.3 5.5 NC NC 
240.5 NA 13.26 NA 14.3 5.5 NC NC I 
240.5 NA 13.26 NA 14.3 s.s NC NC I 

2·10.5 NA 13.26 NA 1•1.3 6.0 NC NC 
240.5 NA 13.26 NA 14.3 6.0 NC NC 

-~· 
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APPENDIXC 
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOD... SCREENING FACll...ITY DATA) 

I'IDLlUt SURVEY DATA MOUND SOIL SCREENING PACILITY DATA 
Contamination FIDLIJR 

Conlnminnlion PIDLER Contominulion FIDLER Criteria Out Readings Out 
SMPID Crileria Clll lleadinns CHI Crilerin CH2 Readinns Cll2 Channel Channel Plutonium - 238 TI1orium - 232 

Units: CI,M Unils: Ct>M Units: KCPM Units: KCPM Units: KCPM Units: KCPM Units: pCi/g Units: pCi/a 
ltnSULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS 

13DOI-10 240.5 NA 13.26 NA 14.3 6.0 NC NC 
13DOI-II 240.5 NA 13.26 NA 14.3 6.0 NC NC 
13001-12' 240.5 NA 13.26 NA 14.3 5;5 NC NC 
13001-13 240.5 • NA 13.26 NA 14.3 5.5 NC NC 
131)01-14 240.5 NA 13.26 NA 14:3 6.0 NC NC 
13D01-15 240.5 NA 13.26 NA 14.3 6.0 NC NC 
13001-16 240.5 NA 13.26 NA 14.3 s.s NC NC 
13001-17 240.5 NA 13.26 NA 14.3 6.0 NC NC 
13001-18 240 . .5 NA 13.26 NA 14.3 5.5 NC NC 
13001-19 240 . .5 NA 13.26 NA 14.3 s.s NC NC 
13001-20 240.5 NA 13.26 NA 14.3 5.5 NC NC 
13001-21 240.5 NA 13.26 NA 1.4.3 6.0 NC NC 
13DOI-22 240.5 NA 13.26 NA 14 .. 3 s.o NC NC 
13DOI-23 240.5 NA 13.26 NA 14.3 5.S NC NC 
13DOI-24 240.5 NA 13.26 NA 14.3 6.0 NC NC 
13DOI-25 240.5 NA 13.26 NA 14.3 6.0 NC NC I 

13002 NA NA NA NA NA NR NS NS 
13002-01 240.5 NA 13.26 NA 14.3 6.0 NC NC 
13D02-02 240.5 NA 13.26 NA 14.3 6.0 NC NC 
13002-03 240.5 NA 13.26 NA 14.3 5.5 NC NC 
13002-04 240.5 NA 13.26 NA 14.3 s.s NC NC 
13002-05 240.5 NA 13.26 NA 14.3 s.s NC NC 
13D02-06 240.5 NA 13.26 NA 14.3 s.s NC NC 
13002-07 240.5 NA 13.26 NA 14.3 6.0 NC NC 
13002-08 240.5 NA 13.26 NA 14.3 5.5 NC NC 

I 13002-0!) , 240.5 NA 13.26 NA 14.3 6.0 NC NC 
13002-10 240.5 NA 13.26 NA 14.3 5.5 NC NC 
13002-11 240.5 NA 13.26 NA 14.3 5.5 NC NC 
131)02-12 240.5 NA 13.26 NA 14.3 6.5 NC NC 
IJDU2-l3 2•10.5 NA 13.26 NA 14.3 6.0 NC NC 

J.3D02-14 2•10.5 NA 13.26 NA 14.3 6.0 NC NC 

t j 
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SMPID 

13002-15 
13002-16 
13DU2-17 
J3D02-18 
't3D02-19 
13002-20 
13002-21 
13D02-22 
131)02-23 
13002-24 
13002-25 
13D03 
13D03-0 I 
IJDOJ-02 
JJDUJ-03 
13))03-04 
13D03-05 
IJD00-06 
IJDOJ-07 
llDOJ-08 
I 31>()3 ·09 
13Dil3-10 
13D03-ll 
13003-12 
13D03-13 
13D03-14 
13()03-15 
13D03-16 
131>03-17 
llllOJ-IK 

I,, 
131>01-19 

-..__i 

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

Conlutni mation FIDLHR 
Criterin Clll Rendings Clll 
Units: CPM Units: CPM 
RESULTS RESULTS 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
NA NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
23(,.() NA 
236.6 NA 

FIIJLUR SURVHY DATA 

Conuuninalion 
Criterin CH2 
Units: KCI,M 
RESULTS 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
NA 
12.(}<) 
12.09 
12.()1) 
12.09 
12.o<J 
12.09 
12.09 
12.mJ 
12.()1) 
12.09 
12.09 
12.09 
12.09 
12.09 
12.09 
12.09 
12.09 
12.119 
12.09 

PlOLER 
Rendings Cll2 
Units: KCPM 
RESULTS 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA'. 
NA' 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

,..~:·:·) 

r ':: .J ... 
...... -

MOUND SOli. SCitEI!NING PACII.ITY DATA 
Contamination fifDLillt 
Criteria Out Readings Out 
Channel Chnnnel Plutonium - 238 'll1orium - 232 
Units: KCPM Units: KCI,M Unirs: pCi/g Units: pCi/g 
RESULTS. RESULTS RESULTS RESULTS 
14.3 6.0 NC NC 
14.3 5.0 NC NC 
14.3 6.0 .. :.: .. NC NC 
14.3 6.5 ... NC NC 
14.3 6.5 NC NC 
14.3 6.0 ... NC NC 
14.3 6.S NC NC 
14.3 6.5 NC NC 
14.3 6.5 NC NC 
14.3 6.0 NC NC ) 

14.3 5.5 NC NC 
NA Nil NS NS 
13.65 9.0 NC NC 
13.65 9.5 NC NC 
13.65 9.5 NC NC 
13.65 9.0 NC NC 
13.65 8.0 NC NC 
13.65 10.0 NC NC 
13.65 10.0 NC NC 
13.65 10.0 NC NC 
13.65 10.5 NC NC 
13.65 11.0 NC NC 
13.65 11.0 NC NC 
13.65 11.5. NC NC 
13.65 10.5 NC NC 
13.65 10.0 NC NC 
13.65 10.5 NC NC 
13.65 10.0 NC NC 
13.65 10.5 NC NC 
13.65 11.0 NC NC 
13.65 10 . .5 NC NC 

I 
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SMPID 

13D03-20 
13003-21 
13D03-22 
13003-23 
13003-24 
13D03-25 
13D04 
13D04-0l 
13D04-02 
13004-03 
13D04-04 
13D04-05 
13D04-06 
13004-07 
13D04-08 . 
13004-09 .. 

131104-10 
13D04-ll . 

13D04-12 
13004-13 
131>1).1-14 
13004-15 
13004-16 
13004-17 
13004-18 
13004-19 

13004-20 
13004-21 
13004-22 
13))04-23 
13DI).I-24 

t) 

APPENDIXC 
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) 

FIDLER SURVEY DATA MOUND SOIL SCIU!ENING FACILITY DATA 

Contamination FIDLER 
Contamination FIDLER Contaminntion FIDLER Criteria Out Readings Out 
Criteria CHI Readings' CHI Criteria CH2 Readings CH2 Channel Channel Plutonium • 238 111orium • 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 

236.6 NA 12.09 NA 13.65 11.0 NC NC J 

236.6 NA 12.09 NA 13.65 10.0 NC NC I 

236.6 NA 12.09 NA 13.65 9.5 NC NC 
236.6 NA 12.09. NA f3.65 11.0 NC NC 
236.6 NA 12.09 NA 13.65 10.0 NC NC 

236.6 NA 12.09 NA 13.65 10.0 NC NC 
NA NA NA NA NA NR 17 0.8 
236.6 NA 12.09 NA 13.65 10.0 NC NC 
236.6 NA 12.09 NA 13.65 9.0 NC NC 
236.6 NA. ' 12.09 NA 13.65 9.5 NC NC 
236.6 NA . 12.09 NA 13.65 10.0 NC NC 
236.6 NA . 12.09 NA 13.65 8.5 NC NC 
236.6 NA : 12.09 NA 13.65 8.5 NC NC I 

236.6 NA 12.09 NA 13.65 9.0 NC NC 
236.6 NA 12.09 NA 13.65 9.0 NC NC 
236.6 NA 12.09 NA 13.65 10.0 NC NC 
236.6 NA 12.09 NA 13.65 11.0 NC NC 
236.6 NA 12.09 NA 13.65 9.5 NC NC 
236.6 NA 12.09 NA 13.65 ' 8.0 NC NC 
236.6 NA 12.09 NA 13.65 8.5 NC NC 
236.6 NA 12.09 NA 13.65 9.0 NC NC 
236.6 NA 12.09 NA 13.65 8.5 NC NC 

236.6 NA 12.09 NA 13.65 9.0 NC NC 
236.6 NA 12.09 NA 13.65 9.0 NC NC 

236.6 NA 12.09 NA 13.65 9.0 NC NC 

236.6 NA 12.09 NA 13.65 8.5 NC NC 

236.6 NA 12.09 .. NA 13.65 9.5 NC NC 

236.6 NA 12.09 ·. NA 13.65 9.5 NC NC ' 

236.6 NA 12.09 NA 13.65 8.5 NC NC 

236.6 NA 12.09 NA 13.65 10.0 NC NC 

236.6 NA 12.0C) NA 13.65 9.0 NC NC 
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SMPID 

13D04-25 
13D05 
13D05-0I 
13D05-02 
13D05-03 
13005-04 
13005-05 
13005-06 
13005-07 
131>05-08 
13005-09 
13D05-10 
13D05-ll 
13005-12 
13005-13 
13005-14 
13005-15 
13D05-16 
13005-17 
13005-18 
13D05-19 
13005-20 
13005-21 
13005-22 
13005-23 
13D05-24 
13005-25 
13D06 
13EOI 
131!0 1-0 I 
IJEOI-02 

....__.· 
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APPENDIXC 
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) 

Contamination FIDLER ' 
Criteria CHI Readings CHI 

Units: CPM Units: CPM 
RESULTS RESULTS 

236.6 NA 
NA NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
236.6 NA 
NA NA 
NA NA 
2•10.5 NA 
2•10.5 NA 

FIDU!R SUR VBY DATA 

Contamination FIDLER 
Criteria CH2 Readings CH2 

Units: KCPM . Units: KCPM 
RESULTS RESULTS 

12.09 NA 
NA NA: 

12.09 NA 
12.09 NA' 
12.09 NA 
12.09 NA 
12.09 NA 
12.09 NA 
12.09 NA 
12.09 NA 
12.09 .: NA 
12.09 ... 

12.09 
12.09 
12.09 
12.09 
12.09 
12.09 
12.09 
12.09 
12.09 
12.09 . 

12.09 
12.09 
12.09 
12.09 
12.09 
NA 
NA 
13.26 
13.26 

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

l:J ' . .'t 

- -·--

MOUND SOIL SCREENING FACILITY DATA 1 

Contamination FIDLER .. 
Criteria Out Readings Out 
Channel Channel Plutonium - 238 11torium - 232 

Units: KCPM Units: KCPM Units: pCi/g Units: pCi/g I 

RESULTS RESULTS RESULTS RESULTS 

13.65 9.0: NC NC ' 

NA NR 13 0.9 I 

13.65 10;0 NC NC 
13.65 9.S NC NC 
13.65 9.5 NC NC 
13.65 9.5 NC NC 
13.65 9.0 NC NC 
13.65 9.0 NC NC 
13.65 9.0 NC NC 
13.65 9.5 NC NC 
13.65 9.0 NC 

; 

NC .. 

13.65 8.0 NC NC 
13.65 8.0 NC NC 
13.65 9.0 NC NC 
13.65 9.0 NC NC 
13.65 8.5 NC NC 
13.65 8.0 NC NC 
13.65 8.0 NC NC 
13.65 8.0 NC NC 
13.65 9.5 NC NC 
13.65 9.0 NC NC 
[3.65 8.0 ; NC NC 
13.65 8.5 NC NC 
13.65 8.0 NC NC 
13.65. 8.5 NC NC 
13.65. 8.0 NC NC 
13.65 8.0 NC NC 
NA NR NS NS 
NA NR NS NS 
14.3 6.0 NC NC 
14.3 6.0 NC NC 

---- - ---
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SMPID 

13E01-03 
13EOI-04 
131!01-05 
131!01-06 
13EOI-07 · 
13EOI-08 
13EOI-09 
13801-10 
131!01-11 
131!01-12 
131!01-13 
131!01-14 
131!01-15 
13EOI-16 
131!01-17 
131!01-18 
131!01-19 
131!01-20 
131!01-21 
131!01-22 
13HOI-23 
13801-24 
13EOI-2S 
13E02 
131!02-01 
131!02-02 
13E02-03 
131!02-04 
131102-05 
13E02-U6 
131!02-07 

~ 
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APPENDIXC 

;}, 

RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) 

Cont111i1inntion FIDLI!R 
Criterin CHI Readin~ts CHI 
Units: CPM Units: CPM 
RESULTS RBSULTS 
240.5 NA 
240.5. NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
NA NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 NA 
240.5 · NA 

FIDLER SURVEY DATA 

Contnminntion 
Criteria.CH2 
Units: KCPM 
RBSULTS 
13.26 
13.26 
13.26 
1·3.26 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
NA 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 
13.26 

FIDLI!R 
Readings CH2 
Units: KCPM 
RESULTS 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.1,: 
:,1' 

MOUND SOIL SCREENING FACILITY DATA 
Contnrninntion FIDLER 
Criteria Out Readings Out 
Channel Channel Plutonium - 238 TI1orium - 232 
Units: KCPM Units: KCPM Units: pCi/g Units: pCi/g 
RESULTS RESULTS. RESULTS RESULTS 
14.3 6.0 NC NC 
14.3 5.0 NC NC 
14.3 5.5 NC NC 
14.3 5.5 NC NC 
14.3 . 5.5 NC NC 
14.3 6.0 NC NC 
14.3 6.0 NC NC 
14.3 6.0 NC NC 
14.3 6.0 NC NC 
14.3 55 NC NC 
14.3 6.0 NC NC 
14.3 55 NC NC 
14.3 6.0 NC NC 
14.3 6.0 NC NC 
14.3 6;0 NC NC 
14.3 6.0 NC NC 
14.3 6.0 NC NC 
14.3 6.0 NC NC 
14.3 6.5 NC NC 
14.3 6.5 NC NC 
14.3 6.0 NC NC 
14.3 5.5 NC NC 
14.3 5.5 NC NC 
NA NR NS NS 
14.3. 5.5 NC NC 
14.3 5.5 NC NC 
14.3 6.0 NC NC 
14.3 6.0 NC NC 
14.3 6.0 NC NC 
14.3 6.0 NC NC 

. 14.3 6.0 NC NC 
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SMPIO 

13£!02-08 
131'!02-09 
131:02-IU 
13E02-11 
131!02-12 
131:02-13 
131!02-14 

13£!02-15 
131102-16 
131!02-17 
131!02-1 K 
131!02-19 
131!02·20 
13E02-21 
13£!02-22 
131!02-23 

131!02-24 

J3E02-25 
131!03 

131'!03-0 I 
131!03-02 

131!03-03 
131!03-04 
13HOJ-05 
131!03-06 

131!03-07 

13£!03-0il 
13H03-()CJ 

13R03-IO 
1:\ I!U:l-11 
Ulin:\-12 

\__,. 

APPENDIXC 
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) 

J1ll)I.BI{ SURVIlY nATA MOUNI> SOIL SCimENINO PACII.ITY DATA 

Contamination FIDLliR 
Contamination PIDL£!R Contuminution 111DLBR Criteria Out Readings Out 
Criteria CHI Readings Clll Crileria CH2 Readings CH2 Channel Channel Plutonium • 238 '11mrium • 232 

Units: CPM Units: CPM Units: KCPM Unils: KCPM Units: KCJ>M Units: KCPM Units: pCiltt Units: pCi/g 

lti!SUL'I'S R£!SULTS R£!SULTS R£!SULTS R£!SULTS R£!SULTS R£!SULTS R£!SULTS 

240.5 NA 13.26 NA 14.3 6.5 NC NC 
240.5 NA 13.26 NA 14.3 5.5 NC NC 
240.5 NA 13.26 NA 14.3 5.5 NC NC 
2•10.5 NA 13.26 NA 14.3 5.0 NC NC 
240.5 NA 13.26. NA 14.3 6.0 NC NC 
2•10.5 NA 13.26 NA 14.3 6.5 NC NC I 

240.5 NA 13.26 NA 14.3 6.0 NC NC 
240.5 NA 13.26 NA 14.3 6.5 NC NC 
240.5 NA 13.26 NA 14.3 6.0 NC NC 
2411.5 NA 13.26 NA 14.3 5.5 NC NC 
240.5 NA 13.26 NA 14;3 6.5 NC NC 
240.5 NA 13.26 NA 14.3 5.5 NC NC 
240.5 NA 13.26 NA 14.3 5.5 NC NC 
240.5 NA 13.26 NA 14.3 5.0 NC NC 
240.5 NA 13.26 NA 14.3 6.5 NC NC 
240.5 NA 13.26 NA 14.3 6.5 NC NC 
240.5 NA 13.26 NA 14.3 6.0 NC NC 

240.5 NA 13.26 NA 14.3 6.0 NC NC I 

NA NA NA NA NA NR NS NS I 

240.5 NA 13.26 NA 14.3 8.0 NC NC 
2•10.5 NA 13.26 NA 14.3 7.0 NC NC 

240.5 NA 13.26 NA 14.3 7.0 NC NC 
240.5 NA 13.26 NA 14.3 6.5 NC NC 
240.5 NA 13.26 NA 14.3 6.5 NC NC 
240.S NA 13.26 NA 14.3 6.5 NC NC 

240.5 NA 13.26 NA 14.3 6.0 NC NC 

240.5 NA 13.'26 NA 14.3 8.0 NC NC I 
240.5 NA 13.26 NA 14.3 8.0 NC NC 
240.5 NA 13.26 NA 14.3 IO.n NC NC 
2•1U.5 NA 13.26 NA 14.3 7.0 NC NC 
2•10.5 NA 13.2() NA 14.3 1.5 NC NC 
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SMPID 

13E03-13 
13E03-14 
13E03~15 

13E03-16 
131!03-17 
13E03-18 
13E03-19 
13E03-20 
131103-21 
131!03-22 
13E03-23 
13E03-24 
13E03-25 
13E04 
131!04-01 
131!04-02 
131!04-03 
131!04-04 
131!04-05 
13E04-06 
13E04-07 
13E04-08 
131104-09 
131104-10 
131104-11 
131104-12 
J13E04-13 
1131!04-14 
1131!04-15 
[13E0·1-16 • 
I13E04·17 

.. ' . 

APPENDIXC 

• , r, ~ 
·:,. 

RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) 

FIDLI!R SURVEY DATA MOUND SOIL SCREENING FACILITY DATA 
Contamination FIDLER 

Contamination FIDLER · Contamination FIDLER Criteria Out Readings Out 
Criteria CHI Readings CH 1 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 
240.5 NA 13.26 NA 14.3 1.5 NC NC 
240.5 NA 13.26 NA 14.3 6.5 NC NC 
240.5 NA 13.26 NA 14.3 6.0 NC NC 
240.5 NA 13.26 NA 14.3 1.5 NC NC 
240.5 NA 13.26 NA 14.3 6.5 NC NC 
240.5 NA 13.26 NA 14.3 1.5 NC NC 
240.5 NA 13.26 NA 14.3 9.0 NC NC 
240.5 NA 13.26 NA 14.3 9.5 NC NC 
240.5 NA 13.26 NA 14.3 9.0 NC NC 
240.5 . NA 13.26 NA 14.3 8.5 NC NC 
240.5 NA 13.26 NA 14.3 1.5 NC NC 
240.5 NA 13.26 :NA 14.3 8.5 NC NC 
240.5 NA 13.26 NA 14.3 8.5 NC NC 
NA NA NA NA NA NR NS NS 
240.5 NA 13.26 NA 14.3 8.0 · NC NC 
240.5 NA 13.26 NA 14.3 1.5 NC NC 
240.5 NA 13.26 NA 14;3 8.0 NC NC 
240.5 NA 13.26 NA i4.3 8.5 NC NC 
240.5 NA 13.26 NA :14.3 8.5 NC NC 
240.5 . NA 13.26 NA 14.3 1.5 NC NC 
240.5 NA 13.26 NA 14.3 8.0 NC NC 
240.5 NA 13.26 NA ;14.3 1.5 NC NC 
240.5 NA .i3.26 NA 14.3 8.0 NC NC 
240.5 NA 13.26 NA 14.3 8.0 NC NC 
240.5 NA . 13.26 NA 14.3 8.0 NC NC 
240.5 NA . 13.26 NA 14.3 1.5 NC NC 
240.5 NA 13.26 NA 14.3 8.0 NC NC 
240.5 NA 13.26 NA 14.3 9.0 NC NC 
240.5 NA 13.26 NA 14.3 1.5 NC NC 
240.5 NA 13.26 NA 14.3 8.0 NC NC ·. 

2•10.5 NA 13.26 NA 14.3 8~5 NC NC 

~ ·, .'I .. '~ 
:. · .. ,' 

_I 
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SMPID 

131!04-IH 
13El,l-19 
13HO·I-20 
131104-21 
13EIM-22 
131.!04-23 
13E04-24 
13E04-25 · 
13E05 
13E05-0I 
13E05-02 
131!05-03 
13E05-04 
13E05-05 
131!05-06 
13E05-07 
13E05-08 
13E05-09 
131!05-10 
131!0.5-11 
1]1!05-12 
131!05-13 
13l.!05-14 
13E05-15 
13E05-16 
131!05-17 
131:05-18 
13E05-19 
131!05-20 
t:\1!05-21 
131!11.5-22 

\ ·-. 

~; 

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

I'JDI.l!lt SURVEY DATA MOUND SOIL SCREENING FACILITY DATA 
Cunliuni nul iun FIDLER 

' 

Conlnminntion FIDLER Contamination FIDLER Criteria Out Readings Out 
Criterlu Clll Readings CHI Criteria CH2 Readings Cll2 Channel Channel Plutonium - 238 TI1orium - 232 
Units: CPM Units: CPM Units: KCPM Units: KCPM Units: KCPM Units: KCPM Units: pCi/g Units: pCi/~ 
ltESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS 

240.5 NA 13.26 NA 14.3 1.5 NC NC 
240.5 NA 13.26 NA 14.3 8.0 NC NC 
2•1U.:i NA 13.26 NA 14.3 Ito NC NC 
240.5 NA 13.26 NA 14.3 8.0 NC NC 
2•10.5 NA 13.26 NA I •1.:\ 1.5 NC NC 
240.5 NA 13.26 NA 14.3 1.5 NC NC 
240.5 NA 13.26 NA I 14.3 8.0 . NC . ' NC 
240.5 NA 13.26 NA. 14.3 1.5 NC NC 
NA NA i NA NA NA NR NS NS 
240.5 NA 13.26 NA 14.3 1.5 ' NC NC 
240.5 NA 13.26 NA 14.3 7.5 NC NC 
240.5 NA 13.26 NA 14.3 8.0 NC NC 
240.5 NA 13.26 NA 14.3 1.5 NC NC 
240.5 NA 13.26 NA 14.3 1.5 NC NC 
240.5 NA 13.26 NA 14.3 1.5 NC t NC 
240.5 NA· 13.26 NA 14.3 1.5 NC NC 
240.5 NA 13.26 NA 14.3 7.0 NC NC 
240.5 NA 13.26 NA 14.3 7.0 NC NC 
240.5 NA 13.26 NA 14.3 1.5 NC NC 
240.5 NA 13.26 NA 14.3 8.0 NC NC 
240.5 NA 13.26 . NA 1•1.3 7.5 NC NC I 

240.5 NA 13.26 NA 14.3 8.0 NC NC 
240.5 NA 13.26 NA 14.3 8.5 NC NC 
240.5 NA 13.26 .· NA 14.3 ll.S NC NC 
240.5 NA 13.26 .. NA 14.3 8.5 NC NC 
240.5 NA 13.26 NA 14.3 8.0 NC NC 
240.5 NA 13.26 NA 14.3 8.0 NC NC 
240.5 NA 13.26 NA 14.3 1.5 NC NC •. 

240.5 NA 13.26 NA 14.3 7.0 NC NC 
2•10.5 NA 13.26 NA 1•1.3 7.0 NC NC 
240.5 NA 13.26 NA 14.3 1.5 NC NC 
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~· 5 RADIOLOGICAL DATA (FJpLER SURVEY MOUND SOIL SCREENING FACll..ITYDATA) 
a· o. 
::s ., 

0~ 
ITI 
::0 

a' 
'9 
3 

0 c:: 
VI ., 
[ 

..... n 

~­
c:: ~ 
-5 l'.l 

SMPID 

13E05-23 
13E05-24 
13[!05-25 
13E06 
13FOI 
131'02 
131'03 
131'04 
131'05 
131'06 

Contamination· 
Criteria CHI 
Units: CPM 
RESULTS 
240.5 
240.5 
240.5 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

;i) w Clll - Channel I 
~ :!1 Cll2 - Channel 2 

n 
0: NR- Rending not recorded. 

" 
FIDLER SURVEY DATA 

Contamination 
FIDLER Contamination FIDLER Criteria Out 
Readin~s Clll Criteria CH2 Readings Cll2 Channel 
Units:CPM Units: KCPM Units: KCPM Units: KCPM 
RESULTS RESULTS RESULTS RESULTS 

NA 13.26 NA 14.3 
NA 13.26 NA 14.3 
NA 13.26 NA 14.3 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

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

NS - No sample collected; insufficient soil volume due to grnveVrocky soil conditions. 
CPM - Counts per minute 
KCPM - Counts per minute x 1000 
pCi/g - Picocuries per gram 
SMPID ·Sample itlcntificatiun number. 

MOUND SOIL SCREENING FACILITY DATA 
FIDLER I 

Readings Out 
Channel Plutonium - 238 111orium - 232 
Units: KCPM Units: pCi/g Units: pCilg 
RESULTS RESULTS RESULTS 
1.5 NC NC 
7.0 NC NC 
6.5 NC NC 
NR NS NS 
NR NS NS 
NR NS NS 
NR NS NS 
NR NS NS 
NR NS NS 
NR I NS NS I 
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PETREX Survey: AOC-13/0U-5, USDOE Mound Facility 10/27/94 

8.2 Findings 

Sainple analysis indicated the occurrence of light and medium weight (C4 to Cu) 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 c6 to c 10 aromatics and c4 to c9 cycloalkanes/alkenes were the most prominent. c4 to 
c9 alkanes, c4 to ell cycloalkenes/dienes~ and the se!111vo!ati!e 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 lubricating 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 #80 1) are most typical of the composition of vapor derived from the dilute 
residue of variously weathered fuel-like petroleum products in the subsurface. 

·lcb and PCE were the most frequently detected halogenated organic compounds in the soil gas 
(see the mass spectra of samples #809 and #827). The other halogenated hydrocarbons, ruimed 
above, were detected much less frequently. TCA was confidently detected only in samples #803, 
#818, #828, and #832 (see 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. 
_: tiiiiiiBI~B!ReiB!liii!IISIII~~----IIIfjl-l!lll!JilifiiWIIBII __ • 

Results for the targeted compound groups and their areal distribution on-site are discussed in 
greater detail in section 9.0, below. 

The high sensitivity to VOC's inherent in the Petrex Technique must be considered in the 
evallla.tion 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 

Page 58 



AREA 
1'~" 
'~ 

~by. 

- NortiMat Raearch lnslltvta uc 
eas Partet SIJwt 

Suiloocac!:.. 110215 
L<sloe~)~ 

Project f: 
2114E 

rde Nome: 

13-1.dwg 

/~. 
( 

\ 
\ 
I 
I 
\ 
\ 

\ 
\ 

\ 
} 

I 
// 

LEGEND 

Featun=: 

+ PETREX Sample IAc:ation 

AOC-13 0 erable Unit~5 

\ 
~ 

USDOE Mound Facility 
Nlambburg, Ohio 

Sample Locations 



AREA 

1'1-opaAd by. 

~ ~rdl ln1dltulo u.c 
60$ Parfel Slre.t 

Suillo 100 
~ Colorado 802'15 

(303) 23li-OD90 

-

13 

/ 
I 
{ 
' ') 

Qr---1 
/~ 

/ ' I \ 
! 

I j . I I 

) I / 

i I ~ 
I \.......-· 

I 

,~,~ 
I '. 
\ \ 

\ \ 
\ \ 
! I 
; I 
i I 
1 : 

/ 
LEGEND 

Relot.iYe Response Values: F'eatllres: 

@ ~ 4.800,000 + PETREX Sample I.Dcation 

~ soo.ooo - 4,799,999 

AOC-13 0 erable Unit-5 

USOOE Mound f'acilfty 
Miamisburg, Ohio 

Relative Response 

Total Aromatic 
Hydrocarbons 

I 

Plate 2 Page60 



AREA 

F41 
12.5 0 

1'\'epared by. 

~ Racrch lnlllllln w: 
60S Pmfet SlNot 

SuiW 100 
~~80215 

-

13 

Drown By: Project 
JCS 2114£ 

I 
f 

I 

~ 
~'-
( ~ 
\ \ 

\ \ 

\ \ ) &t-&9-1 I 
! / 
l 
I 

J 

RelatNe Response Values: 

@~ 100,000 

AOC-13 0 erable Unit-5 

USDOE Mound r acility 
Miamisburg, Ohio 

LEGEND 

Fealun::s: 

+ PETREX Sample l.o<:otion 
NO Not Detec:l:ed 

Relative Response 

Total Semivolatile 
Hydrocarbons 

Plate 3 Po: 



AREA 

s/!1 b 

13 

I 
I 

2S 
SOUNfm 

•ect 
~er: 

PCB 

I 
50 

Prcject f: 
2114£: 

October 10, 1994 

File Name: 

1J-4.dwg 

~'~ 
\ . -, 
\ \ 

\ \ 

\ \ 1 I 
• I 
I I 
j 

1 .·.·/ . . . • . - .. 

LEGEND 
Relati.e Response ValuQ: F"eGtUI"'I$; . 

@ 2: 1 o.ooo.ooo + PETREX Somple location 

E§} 1,500.000 - 9,999,999 

AOC-13 0 erable Unit-5 

USDOE Mound Facility 
Miamisburg, Ohio 

Relative Response 

Total CS-C11 
Petroleum Hydro.carbons 

Plate 4 
page62 



AREA 

IU 0 

6051'1:1rfot­
Suite 100 

l.aloewaod, Colonlda 80215 
(303) 2311-(1090 

Project #: 
2114£ 

ate: 
Ckrtober 10; 1994 

rde Name: 

13-S.dwg 

It 
~ f 

I '" \ \ ~\ 
\ -~ \ 

\ 
\ ~~--~ 

\ '\ 
\ ' 

/ I . 
I 
i 

\\ 

\ \ 
: Lq-&e-' 

i i 

I 

Relatr.e Respanse Values: 

@~ 750,000 

~ 75,000 - 749,999 

AOC-1 3 0 erable Unit-5 

USDOE Wound Facility 
Miamisburg, Ohio 

LEGEND 

Features: 

+ PETREX Sample l.llcatian 
NO Nat Detected 

Relative Response 

Total Halogenated 
Hydrocarbons 

Plate 5 



Environmental 
Restoration 
Program 

Further Assessment 

Soil Gas Confirmation 
Sampling 

Mound Plant 
Miamisburg, Ohio 

May1996 

Revision 0 

Department of Energy 

EG&G Mound Applied Technologies 

Page 64 



c. 

~ 

Table 1.1 Soil Analyte List 

Volatile Organic ComQQunds 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromo methane 

2-Butanone 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Semivolatile Organic ComQQunds 

Acenaphthene 

Acenap~thylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i}perylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Ethylhexyl)phthalate 

4-Bromophenyl-phenylether 

Butylbenzylphthalate 

Carbazole 

4-Chloroaniline 

4-Chloro-3-methylphenol 

2-0hloronaphthalene 

2-Chlorophenol 

4-Chlorophenyl-phenylether 

Pentachlorophenol 

Phenanthrene 

Phenol 

ER Program 
Revision 0 

Dibromochloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene Chloride 

·Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

3,3-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

2,4-Dimethylphenol 

Dimethyphthalate 

Di-n-butylphthalate 

Di-n-octylphthalate 

4,6-Dinitro-2-methylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Fluoranthene 

Fluo~ne 

Pyrene 

1,2,4-Trichlorobenzene 

Soil Gas Confirmation Sampling 
April1996 

4-Methyi-2-Pentanone 

Styrene 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethane 

1,1, 1-Trichloroethane 

1,1,2-Trichloroethane-. 

Trichloroethane 

Toluene 

Vinyl Acetate 

Vinyl Chloride 

Xylenes (total) 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1,2,3-cd)pyrene 

lsophorone 

2-Methylnaphthalene 

2-Methylphenol 

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 

PagE 
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Table 1.1 Soil Analyte List (Continued) 

Pesticides/PCB's 

Aroclor-1 016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 
Aroclor-1254 

Aroclor-1260 

Aldrin 

Alpha-BHC 

Beta-BHC 

lnoraanics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Bismuth 

Cadmium 

Calcium 

Chromium 

Cobalt 

Radionuclides 

Americiuril-241 

Bismuth-207 

Bismuth-21 0 

Cesium-137 

Cobalt-60 

ER Program 
Revision 0 

Delta-BHC 

Gamma-BHC 

alpha-Chlordane 

gamma-Chlordane 

4,4'-DDD 

4,4'-DDE 
A A' nn-r -r,-r -uu 1 

Dieldrin 

Endosulfan I 

Copper 

Cyanide 

Iron 

Lead 

Lithium 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Plutonium-238 

Plutonium-2391240 

Potassium-40 

Radium-226 · 

Thorium-228 
.. 

Soil Gas Confinnation Sampling 
April1996 

Endosulfan II 

Endosulfan sulfate 
Endrin 

Endrin aldehyde 

Endrin ketone 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

Toxaphene 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Nitrate/Nitrite 

Explosives (USATHAMA,PETN) 

., '• . . : 

Thorium-230 

Thorium-232 

Uranium-234 

Uranium-235 

Uranium-238 

Page66 
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Table 1.2. Variance From 3-Foot Sampling Depth Specification 

Location 

SGC-NAC-000001 

SGC-NAC-000002 

SGC-NAC-000003 

SGC-NAC-000004 

SGC-NAC-000005 

SGC-NAC-000006 

SGC-NAC-000007 

SGC-NAC-000008 

SGC-NAC-00001 0 

SGC-NAC-000012 

SGC-SAN-00001 8 

SGC-NAC-000029 

SGC-A61-000043 

SGC-A61-000047 

SGC-A61-000048 

SGC-A6 1 -000049 

SGC-A61-000051 

SGC-A61-000052 

SGC-A61-000053 

SGC-A 13-000056 

SGC-A 13-000058 

SGC-A 13-000060 

SGC-AOJ-000064 

SGC-AOJ-OOp066 

SGC-AOJ-000067 

SGC-AOJ-000069 

SGC-A03-000080 

SGC-A03-000081 

SGC-A03-000082 

SGC-A03-000083 

SGC-A03-000087 

SGC-A21-000088 

SGC-A21-000090 

SGC-SDB-000097 

SGC-SDB-000098 

SGC-SDB-0001 01 

SGC-SDB-9001 02 

ER Program 
Revision 0 

. - . 

.. 

Description of Variance 

Core sampler hit refusal at 2 feet. 

Relocated due to utilities. 

Core sampler hit refusal at 2 feet. 

Core sampler hit refusal at 18 inches. 

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

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

Core sampler hit refusal at 1 8 inches. 

Drilled to 2 feet due to utilities. 

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

Drilled to 2 feet due to utilities. 

Core sampler hit refusal at 2 feet; relocated from inside 

Core sampler hit refusal at 18 inches. 

Sampled 1 foot from flag.· 

Drilled to 2 feet due to utilities. 
-

Drilled to 2 feet due to utilities. 

Relocated due to utilities. 

Core sampler hit refusal at 18 inches. 

Relocated due to utilities; core sampler hit refusal at 18 

Core sampler hit refusal at 2 feet. 

Core sampler hit refusal at 18 inches 

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

Core sampler hit refusal at 1 foot. 

Core sampler hit refusal at 2 - 3 inches. 

Core sampler hit refusal at 4 inches. 

Core sampler hit refusal at 6 inches. 

Core sampler hit refusal at 2 feet. 

Core sampler ·hit refusal at 20 inches 

Drilled to 2 feet due to utilities. 

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

Sampled 25 feet from original location due to storm sewer; 

Core sampler hit refusal at 2 feet. 

Core sampler hit refusal at 18 inches. 

Core sampler hit refusal at 20 inches. 

Relocated· due to utilities. 

Relocated from inside a building. 

Relocation of SGC-SDB-000099; first location surveyed 

Relocation of SGC-SOB-000100; first location flurvAvAti 

Soil Gas Confirmation Sampling 
April 1996 
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ANALYTE 

VOLATILES l,ug/Kgl 

Acetone 

1, 2·Dichloroethene (to tall 

2·Butanone 

Benzene 

Carbon Disulfide 

Chloroform 

Chloromethane 

Ethylbenzene 

Methylene Chloride 

Tetrachloroethane 

Toluene 

Trichloroethane 

Xylene (total) 

"'0 
~ 
('II )rnnuun 

Table A.1. Soli Gas Confirmation Detected Volatile Organic Compounds (cont.t 

SGC . SGC SGC SGC 
A13 A13 A13 A61 

000057 000058 000059 000061 

36 

7 

1 

3 J 

3 J 43000 

1 J 

.t t t + 

J 

D 

J­
NA· 
D· 
C· 

pg/kg. 

1 o·a 
Background 

Construction 
Worker 

Guidelines 

NA 106000000 

NA 21600000 

NA 46600000 

NA 8900 

NA 1400000 

NA NA 

NA NA 

NA 480 

NA NA 

NA 10500000 

NA 1260000 

NA 41000 

NA 2160000000 

Numerical value Is an estimated quantity 
Value not available 
Sample was diluted 
Estimated due to error In calibration 
micrograms per kilogram 
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ANALYTE 

SEMIVOLA TILES {pg/Kgl 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo{a)anthracene 

Benzo{a)pyrene 

Benzo{b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Bis(2-ethylhexyl)phthalate 

Butylbenzylphthalate 

Carbazole 

Chrysene 

DI-n-butyl phthalate 

01-n-octyl phthalate 

Dibenz{a,h)anthracene 

Dibanzofuran 

Dlethyl phthalate 

Fluoranthene 

Fluorene 

lndeno( 1 , 2, 3-cdl pyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Phenol 

Pyrena 

:P ~-ogram 

'" 0 

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

1\ SGC 

SGC SGC SGC SGC SGC 
10"8 

A61 A13 A13 A13 A13 A13 Background 
Construction 

000059- 1 000056 000057 000058 000060 000061 Worker 

I 
Guidelines 

\ I 

\. I NA NA 

J 

NA NA 

30 J NA 320000000 

2 0 29 J 71 J NA 4100 

·~ 28 J 67 J NA 410 

14 17 J 66 J NA 4100 

12a r 13 J 60 J NA NA 

150 22 J 63 J NA 41000 

27 J 28 J 36 J 28 J NA 215000 

NA 216000000 

24 J NA NA 

210 I \ J 32 J 81 J NA 410000 

NA 106000000 

NA 21600000 
: 

36 J NA 410 

NA NA 

NA NA 

4 0 22 J 65 J 190 J NA 42600000 

- NA NA 

00 17 J 48 J NA 4100 

NA NA 

NA NA 

290 J 35 J 140 J NA NA 

NA 660000000 

390 18 J 57 J 140 J NA 32000000 
........... 

. I . Numerical value is an estimated quantity 

+ + t t t NA- Value not available 
Jig/kg • micrograms per kilogram 

H- Analyzed outside holding time 

Soil Gas Conf" · 1tion Sampling [) . Sample was diluted 

A~ J96 
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ANALYTE 

PESTICIDES/PCB (pg/kg) 

Aroclor-1248 

Aroclor-12 54 

Alpha-Chlordane 

Gamma-Chlordane 

4,4'-DDT 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endrln 

Heptachlor 

)rogram 

48 

43 

! :: \ 
. ' 

~ 
') 
• ;;_ ........ · :·' 

Table A.3. Soil Gas Confirmation Detected Pestlcldes/PCB's 

SGC SGC SGC 
NAC NAC A66 

.000010 .{}00031· 000641 

98 

55 

11 • 

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

Soil Gas Confirmation Sampling 

SGC 10"8 

A13 Background Construction 

000060 Worker 
Guidelines 

ND 380 

NO 21500 

ND NA 

3.7 ND NA 

13000 9000 

ND 186 

ND NA 

NA NA 

ND NA 

2.9 NO NA 

t 

• 
NA· 
NO· 
pg/kg • 

Unconfirmed due to Interference 
Value not available 
No detections In background samples 
micrograms per kilogram 

.. - ·-· .. - ........... -------· 

An.n..an..rl:u A 
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ANALVTE 

INORGANICS lmg/kgl 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Bismuth 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Lithium 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

'·"•ogram 

'" 0 

--

"! ~ ~ ~ ~ 
Table A.4. Soli Gas Confirmation Detected TAL lnorganics (cont.) 

SGC I SGC SGC SGC SGC SGC 

1\ 
A61 A13 A13 A13 A13 A13 

66656 000056 000057 000068 000059 000060 
_l 

I 
1\1300 I 1610 5660 1260 4400 4700 

0.61 B 0.79 B 0.64 

~~ I 
3.5 B 4.3 B 3.1 4.7 5 

7 .4 14.7 B 44.8 B 13.3 B 65.1 40.7 

8 0.09 B 

·::~I 1.1 2.6 0.16 B 2.4 2.6 

149000 174000 157000 137000 139000 

2.4 5.8 4.2 6 6 
' 

13 1.9 B 5.6 B 1.7 B 4.8 B 5.7 

15.6 9.2 7.7 11 11.6 12.4 

2440l 5180 12300 4560 11200 11700 

22.1 

\ B 

6.3 9.9 4.4 6 9.4 

16. 3.6 B 7.6 B 4.6 8 8.9 B 7.3 

472~ 64200 45600 79100 65100 33700 

93 233 886 199 215 574 

1 1 B 1.3 B 1.1 B 1.2 B 2.5 B 1.8 

1 . 1 4.4 B 9.9 4.3 B 10.7 9.6 

1 50 

\ 
374 B 904 B 260 B 985 B 776 

I 
f 4.8 B 227 B 265 B 220 B 248 B 268 

\ 1.2 B 1.2 B 0,9 

21.6 5.7 B 12.4 5.4 10.1 B 11.6 

54.6 21.5 29.3 37.7 35.7 39 

Soil Gas Conf' · ,tion Sampling 
Ar. J96 

Background 

19000 

B NA 

8.6 

B 180 

1.3 

NA 

2.1 

310000 

20 

B 19 

26 

NO 

35000 

48 

B 26 

40000 

1400 

NC 

B 27 

32 

B 1900 

NA 

1700 

B 240 

460 

B 20 

25 

140 

1o·a 
Construction 

Worker 
Guidelines 

NA 

426 

320 

76000 

0.7 

NA 

1060 

NA 

1050000 

NA 

NA 

21400 

NA 

NA 

NA 

NA 

136000 

320 

NA 

21600 

NA 

NA 

6500000 

NA 

NA 

NA 

7500 

320000 

Appt>' ·:'\A 
. .3e 
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Table A.4. Soli Gas Confirmation Detected TAL lnorganlcs (cont.) 

SGC \SGC SGC SGC SGC SGV 10"8 

ANALYTE A13 AOJ AOJ AOJ AOJ AOJ Background 
Construction 

000061 -600669· 999964- ·999966 Worker 
~"'\.~~· '7 Guidelines 

INORGANICS (mg/kgl \ /_ 
Aluminum 6670 9860 

~ 
7380 890 5690 ~~10 19000 NA 

Antimony 0.56 0.67 B 56 B NA 426 

Arsenic 6.4 4.2 B 

~ 
B 2 B .. I 3.7 B 8.6 320 

Barium 49.3 66.7 6.1 B 44.9 19.6 B 180 75000 

Beryllium 0.1 B 0.26 B 

1 

. B 0.38 1.3 0.7 

Bismuth 

.:~~0\ V-
NA NA 

Cadmium 2.9 3.9 0.49 B 1.4 2.1 1060 

Calcium 138000 93600 231000 171000 310000 NA 

Chromium 6.3 9.6 8 1.3 ;; 9 2.4 20 1060000 
i 

[\,.85 Cobalt 6.4 B 7.1 B 6.4 B 6 B 2.6 B 19 NA 

Copper 14.3 13.2 12.9 1 8 B 12.5 10.6 26 NA 

Cyanide NO 21400 

Iron 13800 18100 15300 23 13600 6330 36000 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 B 13.3 B ·3.9 B 26 NA 

Magnesium 61800 23700 23000 146000 48800 86800 40000 NA 

Manganese 328 419 399 163 45 240 1400 136000 

Mercury NC 320 

Molybdenum 3.2 B 1.6 B 1.2 B 0.42 B 2.2 B 0.59 B 27 NA 

Nickel 13.8 14.2 1 .9 1.4 B 14.3 4.8 B 32 21500 

Potassium 1380 1450 /628 B 423 B 1400 \ 666 B 1900 NA 
: 

Selenium NA NA 

Silver 1700 5500000 

Sodium 245 B 833 B 406 B 483 B 186 B 2 7 B 240 NA 

Thallium 460 NA 

Tin 1 B 1. B 1.5 B 0.96 B 0.98 B 0.64 B 20 NA 

Vanadium 12.2 .8 13.5 3.4 B 12.6 7.9 26 7500 

Zinc 46 48.6 8.6 44 21.9 140 320000 
-

'0 Program • J- Numerical value Is an estimated quantity B- Analvte datAr-tAif h.a.J .......... ,..DI"\.J L ...... -L-- -~ • 

t.IA ll-•--- __ .... -- __ .... 

'" 
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Table A.6. Soli Gas Confirmation Detected Radionuclides (cont.l 

ANALYTE 
~c 
·~ 008ese 

SGC 
A61 

SGC 
A61 A61 NAC .a: SGC I SGC 

"--- 8~8851 1 e8ees2 ) ~~ __ ooee54 _ _V"'~-
RAOIONUCLIOES (pCI/g) ~~---------- - / 
Amerlcium-241 

Bismuth-207 

Bismuth-21 0 

Cesium-137 

Cobalt-60 

Plutonlum-238 

Plutonlum-239/240 

Potassium-40 

Aadium-226 

Thorlum-228 

Thorlum-230 

Thorlum-232 

Uranlum-234 

Uranlum-236 

Uranlum-238 

"'·ogram 
.Jn 0 

----

0.718 

0.138 2.26 0.147 0.215 

0.0221 0.00291 

23.2 20.2 18.6 

0. 794 1.01 0.632 1.1)2 

0. 796 0.928 ' 0.419 1.35 
-----~--- -

0.763 0.835 0.694 0.867 1.14 

0.836 0.976 0.0346 0.896 

0.723 0.653 0.467 0.646 

i·. 0.0541 
'i 

0.648 ' 0.387 0.816 
----

Soil Gas Conf' 
A~ 

~tion Sampling 
J96 

SGC 
A13 

0000616 

0.0461 

9.27 

0.283 

0.606 

0.384 

0.374 

0.676 

1~ 

Background 

NO 

NO 

NO 

0.42 

NC 

ll 0.13 

0.18 

II 37 

2 

l 
1.6 

1.9 

1.4 

1.1 

It 
0.11 

1.2 

10'8 
Construction 

Worker 
Guidelines 

4.96 

0.175 

NA 

0.46 

0.1 

5.6 

5.6 

NA 

0.14 

0.86 

44 

50 

37.5 

3.35 

11 

Appp. ·:~·\A 
.i6 



;g 
(Q 
m 

SGC 
ANALYTE A13 

000057 

... 
RADIONUCLIDES lpCI/gl 

Amerlcium-241 

Bismuth-207 

Bismuth-21 0 

Cesium-137 0.169 

Cobalt-60 

Plutonium-238 1.79 

Plutonium-239/240 0.0388 

Potassium-40 18.1 

Radium-226 0.696 

Thorium-228 0.983 

Thorium-230 0.982 

Thorlum-232 0.755 

Uranium-234 0.771 

Uranium-236 0.0422 

Uranlum-238 0.772 
-----

t 

Program 

Table A.6. Soli Gas Confirmation Detected Radlonuclldes (cont.) 

SGC SGC SGC SGC 
A13 A13 A13 A13 

000058 000069 000060 000061 

0.102 0.0392 0.370 0.0845 

6.93 12.6 9.18 7.99 

0.600 0.982 0.649 0.584 

0.260 0.667 0.494 . 0.332 

0.735 -· 0.984 0.698 0.758 

0.161 0.663 0.629 0.347 

0.619 i 0.723 0.493 ' 0.461 

0.737 ' 0.784 0.649 0.664 

t t 1t t{t 

~n.il f'!al! r--"·--·:-- ~---•!--

1\ SGC I AOJ 
000082 

\ I 

\ 
·~ 7. 8 : 

0. 92 

0 260 

l'. \ 316 

640 

0.623 

~ SGC I 10'8 

AOJ Background 
Construction 

900965 Worker 
Guidelines 

\ I 
NO 4.95 

NO 0.175 

NO NA 

0.42 0.46 

NC 0.1 

·~\ 
0.13 5.5 

0.18 5.5 

6. 8 37 NA 

o. 74 2 0.14 

0 .. 40 1.6 0.86 

ll" 437 

612 

0.713 

NO· 
NA­
NC­
pCi/g -

1.9 44 

1.4 60 

1.1 37.6 

0.11 3.36 

1.2 11 

No detections In background samples 
, Data not available 
Background value not computed 
plcocurles per gram 

' 
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TABLE SA 

CIIEMICAl. 

Trlhromomcthane 

. ..( )' Trichloroethylene :TtE: 

l'rlchloronuoromethane 

Trichloromethane 

Xylene 

bls(2-F.thylhcK)'IIphthalatc 

rAth 

Accnaphthylcnc 

,4nthraccne 

Ocnzo(a)anthraceno 

Dcniu(a)pyrcne 

Dcnzo(b)nuoranthcne 

Denzotg,h,l)pcf)'lcne 

Ocnzo(k)Ouoranlhcnc 

Dlbenz(a.h)anthraccne 

~ 
(Q 
m_____~ 

und Plant 
.n Rev. 2 

ovror ovror 
TR .. I0-4 TR•IO'' 

7.21!404 7.21!+0) 

S.2E+04 S.2E+Ol 

9.4E+04 9.4E+Ol 

4.1E+04 4.1E+Ol 

UE+02 7.18+01 

7.8EiOI 7.8E+OO 

7.111!+02 7.8E+OI 

7.1E+Ol 7.8E+02 

7.81HOI 7.86+00 
-

Commercial/Office Worker- Sol' Guideline Values: Chemicals (Units= mg/kg) 

lngcsllon lnhalallon 

OVfor ovror ovror OVfor ovror 
TR•IO .. Hlal TR .. I0-4 . TRaiO'' TR ... IO-' 

7.21!+02 4.1E+04 1.6F.+09 1.6F.+08 1.61!+07 

S.lE+02 4.41!+02 4.4E+02 4.SE+OI 

6.1E+OS 

9.4E+02 2.0E+04 3.11!+02 J.IE+OI J.IE+OO 

4.1£+06 

4.1E+02 4.JE+04 

6.1E+OS 

7.8E+OO 

1.86-01 

7.88+00 

7.88+01 

7.8E-OI 

Risk -Based Guideline Values Report 
~ay, 1995 · 

lngesllon + lnhalalion 

OVfor ovror OVfor OV for OVfor 
HI• I TR .. I0-4 TR•IO·' TJtr:~IO .. lll•i . 

7.2E+04 7.21!+0) 7.21!+02 

4.4E+02 4.11!+02 t 4.1U+OI'"'\ 

7.lE+02 7.lE+02 

J.IE+02 J.IE+OI l.IE+OO 

--- ---·-- ~--

'}t. Tr; c..~ \o'('o Jl."'l \c.ne.. , s a.l so k.nO't-l ~ 
a-.; +ric.~\6'C"'o~+ht.nL o<' Tc.E:' 
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SOIL SCREENING LEVEL CALCULATI()NS 
Soil concentrations that pose no calculated threat to !)roundwater 

'. 
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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 water source.such as the Buried Valley Aquifer (BVA). 

I . 

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 Level 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 Main Hilltop soil Units 
source length parallel to ground water flow L 15 m 
aquifer thickness (DOE 1994) da 15 m 
hydraulic conductivity (DOE 1994) K 52 m/y 
hydraulic gradient at the source i 0.1 m/m 
horizontal distance to receptor xr 300 m 
infiltration rate (Schairbaum & Frost 1988) in 0.15 m/y 
soil-water partition coefficient (Koc * foe for organic chemicals} Kd chemical specific Ukg 
saturated porosity Ow 0.15 
air filled porosity Oa 0.28 
Henry's Law constant * 41 {0 for metals and radionuclides) H chemical specific 
dry soil bulk density B 1.6 k_g/L 
soil organic carbon/water partition coefficient Koc chemical specific Ukg 
fraction organic carbon in soil (DOE Mound Plant Data Base) foe 0.02 
mixing zone depth d 15 m 
diluJion factor (used to multiply the target concentration) df= 35.67 

~C"'II~~RFFNIN~ LFVELS . 7/26/96 Preoared bv Alec Brav 
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Mixing Zone Depth Calculation 
MIXING ZONE DEPTH (d) 

d = (0.0112(L +xr)2
)
0
·
5 + da{1 - exp[(in(L +xr))/Kida)]} 

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

SOIL SCREENING LEVEL CALCULATION 

SSL = Cw{Kd + (Ow + (OaH))/8} 

Kd = Koc • foe 

INPUT PARAMETER DEFINITION 
MCL 
Cw 
Kd 
Ow 
Oa 
H 
B 
Koc 
foe 

SOIL SCREENING LEVELS 

(Equation 3) 

(Equation 4) 

(Equation 1) 

(Equation 2) 

mg/L I I 
mg/L target soil leachate. Acceptable water cone. * df 
Ukg soil-water partition coefficient 

I saturated porosity I 
air filled porosity I 
Henry's Law constant* 41 to make dimensionless 

kg/L dry_ soil bulk densit}f_ I 
Ukg soil organic carbon/water partition coefficient 
gig fraction organic carbon in soil I 

7/26/96 Prepared by Alec Bray 
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