
CH2M HILL 

Mound, Inc. 

_, CH2MHILL 
1 Mound Road 

P.O. Box 3030 

~ 

Mr. Richard B. Provencher, Director 
Miamisburg Closure Project 
U. S. Department of Energy 
P. 0. Box 66 
Miamisburg, OH 45343-0066 

ATTENTION: Robert S. Rothman 

Miamisburg. OH 

45343-3030 

ER-047/03 
March 6, 2003 

SUBJECT: Contract No. DE-AC24-030H20152 
PRS PACKAGES, FINAL 

REFERENCE: Statement of Work Requirement 039 - PRS Documentation 

Dear Mr. Provencher: 

Rob Rothman from your office has approved the release of the following documents: 

• PRS 282 Package, Final 
• PRS 124 8ackage, Final /Au/J/1-

-.<to . lliWf v V txr\IAAD 3 
• PRS ~ Package, Fmal 
• PRS 437-439 Package, Final 
• PRS 423-428 Package, Final 

No document changes were required based on public comments. If you or members of your 
staff have any questions regarding the documents, or if additional support is needed, please 
contact Dave Rakel at extension 4203. 

MAW/KMA:jdg 

Enclosures 

cc: David Seely, USEPA, (1) w/attachment 
Brian Nickel, OEPA, (1) w/attachment 
Ruth Vandegrift, ODH, (1) w/attachment 
Paul Lucas, DOEIMCP, (1) w/attachment 
Randy Tormey, DOEIOH, (1) w/attachment 
Terry Tracy, DOE/HQ, (1) w/attachment 
Dann Bird, MMCIC, (3) w/attachment 
J.D. Bonfiglio. MESH, (1) w/attachment 
John Fulton. CH2M HILL. w/o attachment 
Monte Williams, CH2M HILL, (2) w/attachment 

Dave Rakel, CH2M HILL, w/o attachment 
Gene Valett, CH2M HILL, w/o attachment 
Public Reading Room, (4) w/attachment 
Admin Records, (2) w/attachment 
DCC, (1) w/attachment 
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February 2003 

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

Mr. Daniel Bird, AICP 
Planning Manager 
Miamisburg Mound Community Improvement Corporation 
720 Mound Road 
COS Bldg. 4221 
Miamisburg, Ohio 45342-6714 

Dear Mr. Bird: 

The Core Team, consisting of the U.S. Department of Energy Miamisburg Environmental 
Management Project (DOE-MEMP), U.S. Environmental Protection Agency (USEPA), and the 
Ohio Environmental Protection Agency (OEPA), appreciates your comment on the PRS 282 
Data Package. Attached is our response. 

Should the response to comments require additional detail, please contact Rob Rothman at 
(937) 865-3823 and we will gladly arrange a meeting or telephone conference. 

Sincerely, 

USEPA: 
Timothy J. Fisc 

OEPA: &~~ 
Brian K. Nickel, Project Manager 



Response to Comments 
on PRS 282 Addendum 1, Draft, February 2003 

Substantive Comments 

Comment 1. From our review of the PRS 282 Public Review Draft, MMCIC 
understands that this PRS has been found to require No Further Action. Do the results 
of this No Further Action finding mean that the soils associated with PRS 282 can be 
utilized throughout the site without restriction? 

Response 1. Yes, the only restriction is the soil remains on site and is used for 
industrial/commercial reuse. 

Comment 2. MMCIC is concerned about the proximity of OU-1 to this PRS. Do the 
results of the No Further Action mean that there has not been leaching of contaminants 
from OU-1 into this area? Is there any. impact for industrial use of this area? 

Response 2. The No Further Action decision means there were no sample results 
above cleanup objectives or hazard index of 1. The Contaminant of Concern (COC) at 
OU1 is trichloroethene (TCE) which is a volatile organic compound (VOC). The soil 
samples obtained at PRS 282 were analyzed for VOCs when field screening indicated it 
was appropriate. Four samples were analyzed for VOCs. For all four, TCE was qualified 
as a nondetect. There is no impact on the industrial use of this area. 

Comment 3. What are the current plans and schedule to re-evaluate OU-1 and would 
there be an impact on PRS 282? 

Response 3·. OU1 is currently being re-evaluated. Planning is also underway for a test 
at OU-1 called a "rebound test". This test is intended to evaluate the success of the 
groundwater remediation at OU1. This test is expected to begin in the next few months. 
PRS 11 (Drum Disposal Area) is located in the vicinity of OU-1. PRS 11 was identified 
in the contract recently awarded to CH2MHill Mound as a removal action. Currently, 
completion of this removal is anticipated in June 2005. An impact on PRS 282 is not 
expected. 

Errata 

No comments 

1 of 1 



Working Draft (to DOE) 

Draft (to Core Team) 

Draft Proposed Final 

Public Review Draft 

Final 

PRS 282 Package Tracking Sheet 

Binned FA on 19 June 1996. Submitted Addendum 1 for FA results and 
received NFA bin on 11 December 2002. Revised Addendum 1 text and 
recommendation page per OEPA comments. No USEPA comments. Added 
leaching equations. Added Addendum 1 to original Package for Public 
Review. 

Public review period 8 Jan-7 Feb 2003. 

Response to public comments included herein, but no changes to the 
document were required. 

January 2003 

March 2003 



MOUND 

liJ 
Environmental 
Restoration 
Program 

MIAMISBURG CLOSURE PROJECT 
POTENTIAL RELEASE 

SITE PACKAGE 
Notice of Public Review Period 

The following Potential Release Site (PRS) package is available for public review 
in the CERCLA Public Reading Room, 305 E. Central Ave., Miamisburg, Ohio. 
Public comment on this document will be accepted 8 January 2003 through 7 
February 2003. 

I PRS 282: Spoils Area I 

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



ADDENDUM 1 
SUPPORTING NFA RECOMM,ENDATION 
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Potential Release Site Package 

PRS 282 
Addendum 1 
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Addendum 1 to PRS 282 Package 

PRS HISTORY: 

Potential Release Site (PRS 282, Figure 1) is identified as the site's historic soil spoils 
area and was binned Further Assessment (FA) by the Core Team on 19 June 1996. 
Further Assessment sampling was completed between May and June of 2002 per the 
Sampling and Analysis Plan (SAP) 1 approved by the Core Team. 

FURTHER ASSESSMENT ACTIVITY: 

The potential contaminants of concern (thorium-232 and plutonium-238) were identified 
based on site process history. Benzene, toluene, ethylbenzene, and xylene (BTEX) 
analyses were added based on a report of gasoline contaminated soil disposal at PRS 
282. BTEX analyses were selectively performed based on field screening headspace 
and photo/flame ionization detector (PID/FID) readings. 

All soil samples (397 plus 40 duplicates) were analyzed per the SAP by onsite gamma 
spectroscopy and 10% (41 plus 4 duplicates) were forwarded offsite for isotopic 
plutonium and thorium analysis. Two samples and one duplicate were submitted for 
BTEX analyses based on field screening results. 

FA sample locations are presented on Figure 2. The FA Data Reporf presents a full 
account of soil sampling activities and sample results (onsite and offsite laboratory 
analyses). 

There were no FA sample results for detected analytes (rad and BTEX) above cleanup 
objectives (10-5 Risk-Based Guideline Value (RBGV) plus background) or hazard index 
of 1. A detection of total xylenes was assessed (details in Attachment 1) and found not 

. to be at a level to impact groundwater via leaching from soil. Maximum exceedances to 
screening levels identified as a result of FA are presented in Table 1. There are no 
unqualified historic radionuclide detections above screening levels. 

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

Radionuclide No. >SL Max. Location & Screening Cleanup 
Result interval Level (SL) Objective 

Actinium-227+0 5 of 397 0.91 B120, 0-5' 0.56 4.6 
Radium-226+0 17 of 397 2.72 B053, 0-4' 2.1 2.9 
Lead-210 6 of 397 1.98 B116, 4-8' 1.8 7.4 
RBGV: R1sk-Based Guideline Value 

FIGURES: 

Figure 1: Location of PRS 282 
Figure 2: PRS 282 Sample Locations 

REFERENCES: 

1) PRS 282 Sampling & Analysis Plan, Final, April 2002 
2) PRS 282 Data Report, Rev. 0, November 2002 

PREPARED BY: 

Karen M. Arthur, BWXT of Ohio, Inc., ER QA 

1 of 4 
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Dec-3J-Z002 OZ:13Pm From- T-544 P.OOZ/OOZ F-390 

MIAMISBURG CLOSURE PROJECT 
PRS 282 

RECOMMENDATION: 

Potential Release Site (PRS 282) is identified as the site's historic soil spoils area. It 
became a PRS based on historic soil excavation activities that may have induded 
common site contaminants, . namely piutonium-236 and thorium-232. Even though 
existing sample results indicated that radionuclide contamination was not present. 
Further Assessment was warranted based on the large area involved versus the 
number of historic sample results. Additionally FA was petformed to investigate a report 
of disposal of gasoline contaminated soil at PRS 282. Further Assessment was 
performed and confirmed the absence of radionuc!ide contamination in excess of 
cleanup objectives (1 o-s Risk-Based Guide!ii1e Values plus background). It also 
confirmed that BTEXNOCs were at acceptable levels (when compared to· available 
hazard index of one values) and do not havs the potential to leach unacceptable 
concentrations to groundwater. 

Therefore, the Core Team recommends ;:. No Further Assessment for PRS 282. 

A PRS Package with an NFA recommendation signed by the Core Team will be placed 
in the Public Reading Room for a 30-day review period. Upon closure of the public 
review comments, if any, the PRS Package will be issued as a final document and 
made available in the P:..blic Reading Room. 

CONCURRENCE: 

DOE/MCP: 
. Rothman, Remedial Project Manager 

US EPA: 
7::£2. 

(date) 

OEPA: 

Timothy j. Fischer, Re edial Project Manager 

/<'- / / /'__../___., /- /fur:?' 
' 

.·-L I;'--' o_)_ 
Brian K. Nickel, Project Manager (date) 

SUMMARY OF COMMENTS AND RESPONSES: 

Comment period fr':lm --------to-----------

4 of 4 



ATTACHMENT TO ADDENDUM 1 



PRS 282 Volatile Organic Compound Detections in Soil 

The soil sampling effort at PRS 282 revealed a detection of total xylenes at a concentration of 24 
uglkg in the 0-5 foot interval of sample B 146. The Soils Screening Equation was utilized to 
calculate a soil screening level for total xylenes at PRS 282. The model input parameters are 
shown below. The calculated soil screening level is 77 mg/kg. This value is considerably above 
the detection of24 ug/kg and therefore the PRS is protective of the underlying groundwater with 
regards to potential leachability of existing xylene. 

Model Input Parameters 

Parameters for soil leaching calculation: 
Definition Parameter Main Hilltop soil Units 
source length parallel to ground water flow L 50 m 
aquifer thickness (estimated thickness along eastern pinchout) da 2m 

hydraulic conductivity (estimated from Freeze & Cherry, 1979) K 100 m/y 
hydraulic gradient at the source (DOE, Sept. 1994) i 0.0001 m/m 
horizontal distance to receptor (source directly over BVA) xr 0.05 m 
infiltration rate (Schairbaum & Frost 1988) in 0.15 m/y 
soil-water partition coefficient (Koc *foe for organic chemicals) Kd chemical specific L/kg 
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 Llkg 
fraction organic carbon in soil (DOE Mound Plant Data Base) foe 0.02 
mixing zone depth d 2m 
dilution factor (used to multiply the target concentration) df= 1.00 

The source length parallel to groundwater flow is conservatively assumed to span the 
approximate width of the PRS. 

The aquifer thickness is conservatively represented as the eastern pinchout boundary. 

The hydraulic conductivity of 1 OOm/y is a conservative estimate with actual conductivity 
likely to be higher based on transmissivity data from the OU9 BY A Report, DOE, 1994. 

The hydraulic gradient is likely a very conservative value given the proximity of the PRS 
to the production wells. 

The horizontal distance to receptor is in essence zero because the PRS is located directly 
above the eastern margin ofthe BVA. 



CHEMIC~L;~AME·,· J~h~~ H~<!~r~,t:;w;~~-~t~ KQ~.~i'-·~J;·~ .fO~i:Y.:i!:;z~Ti~.&~ .Kd.f~;;f;:s:~~::~ M~l!~ ti~;:6:GY~. ~cc.eptable~¥tk{: Cw;.~J;;~:t~,: ?~~,~~?~ r~:~ S$l1~!:f . <.. ~':': 
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-Nitrosodiphenylamine 2.86E-02 327 0.02 6.54 0 0.00 --- I 

N-N itrosod i-n-proplyam ine 1.70E-03 17 0.02 0.34 0 0.00 ---
Pentach lorobenzene 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 0.02 22 22 22.09 2.07 
P_yrene 3.39E-04 59865 0.02 1197.3 0.68 0.68 0.68 817.48 
Styrene 1.37E-01 573 0.02 11.46 0.1 0.1 0.10 1.161 
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 0.02 
Toluene 2.52E-01 171 0.02 3.42 1 1 1.00 3.57 
Toxaphene 1.38E-04 501 0.02 10.02 0.003 0.003 0.00 0.03 
1 ,2,4-Trichlorobenzene 1.07E-01 1840 0.02 36.8 0.07 0.07 0.07 2.59 
1,1, 1-Trichloroethane 7.63E-01 110 0.02 2.2 0.2 0.2 0.20 0.491 
1,1 ,2-Trichloroethane 4.10E-02 61 0.02 1.22 0.005 0.005 0.01 0.01 
Trichloroethylene 4.35E-01 112 0.02 2.24 0.005 0.005 0.01 0.01 
2,4, 5-Trich lorophenol 1.80E-04 0.02 0 0.00 ---
2,4, 6-Trich lorophenol 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+GO 11 0.02 0.22 0.002 0.002 0.00 0.00 
Xylenes (total) 2.48E-01 381 0.02 7.62 10 10 10.04 77.88 ~ 

SOIL SCREENING LEVELS 12/12/02 Prepared by Mark Gilliat 
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3, 3-Dichlorooenzlaene 0.00·---
CHEMICA~NAME~BMIDl\~~~Hrt~~~~~ K. ···~fit<~~~·' \'4'A~vWf'~l Ktt<•u;~;i~:~i;:,s"Jli\IIGL.f,\~i~~O~'GV~~£:1Acc~'taBPu~F~~cw~~~,~~ss~~~~ . . • l], •. . !IM!i:i~:l:• • tJittut: •. ,., . . o.c,~,.t~ .o.c.-~¥!'. . .-~~··"'*'··i£l1 .•. 'i- , . " ~ ... ,. .. , ... ep .. ~ilili'~liit .. :.l>'w:~~ •• _ --~ .. 1 ... ~ ..... . . . - -- - --- -- -- - - --8.53E-07 2441 0.021 48.82 0 
1, 1-Dichloroethane 2.36E-01 35 0.021 0.7 1.1 1.1 1.101 0.92 
1 ,2-Dichloroethane 5.25E-02 20 0.021 0.4 0.005 0.005 0.011 0.00 
1, 1-Dichloroethylene 1.04E+01 64 0.021 1.28 0.007 0.007 0.011 0.02 
cis-1 ,2 Dichloroettl_ylene 1.85E-01 29 0.021 0.58 0.07 0.07 0.071 0.05 
trans-1 ,2-Dichloroethylene 2.29E-01 50 0.021 1 0.1 0.1 0.101 0.11 
1 ,2-Dichloropropane 1.15E-01 59 0.021 1.18 0.005 0.005 0.011 0.01 
1 ,3-Dichloropropene 1.21 E-01 33 0.021 0.66 0 0.00·---
2.4-Dic.hlorophenol 9.76E-06 0.02 0 0.00·---
Dieldrin 1.09E-04 18388 0.021 367.76 0.0018 0.0018 0.001 0.66 
Diethyl phthalate 2.24E-05 152 0.021 3.04 0 0.00·---
2,4-Dimethylphenol 1.33E-04 0.02 0 0.00·---
Dimethyl phthalate 2.37E-05 32 0.021 0.64 0 0.00·---
2,4-Dinitrophenol 1.98E-07 0.02 0 0.00·---
2,4-Dinotrotolulene 6.03E-06 51 0.021 1.02 0 0.00·---
2,6-Dinotrotolulene 5.33E-06 42 0.021 0.84 0 0.00·---
Di-n-octyl phthalate 3.14E-05 9.8E+08 0.021 19601631 0.73 0.73 0.731 14366427.18 
Endosulfan 9.47E-04 738 0.021 14.76 0 0.00·---
Endrin 4.88E-05 9335 0.021 186.7 0.002 0.002 0.00 0.38 
Ettl_ylbenzene 3.18E-01 388 0.021 7.76 0.7 0.7 0.70 5.56 
Fluoranthene 3.83E-04 72025 0.021 1440.5 0.87 0.87 0.87 1258.33 
Fluorene 2.99E-03 9226 0.021 184.52 0 0.00·---
Heptachlor 2.41 E-02 11651 0.021 233.02 0.0004 0.0004 0.00 0.09 
Heptachlor epoxide 3.40E-04 7236 0.021 144.72 0.0002 0.0002 0.00 0.03 
Hexachlorobenzene 2.19E-02 27996 0.021 559.92 0.001 0.001 0.00 0.56 
Hexachloro-1 ,3-butadiene 9.80E-01 6992 0.02 139.84 0 0.00·---
alpha-HCH (alpha-BHC) 2.78E-04 1310 0.02 26.2 0 0.00·---
beta-HCH (beta-BHC} 1.42E-05 1392 0.02 27.84 0.000047 0.000047 0.00 0.00 

lgamma-HCH (lindan~ 1.39E-04 1085 0.02 21.7 0.0002 0.0002 0.00 0.00 
Hexachlorocyclopentadiene 7.05E-01 9589 0.02 191.78 0.05 0.05 0.05 9.64 
Hexachloroethane 1.48E-01 1829 0.02 36.58 0 0.00·---
I ndeno( 1 ,2, 3-c,d)pyrene 1.99E-07 4364700 0.02 87294 0.000026 0.000026 0.00 2.28 
lsqghorone 2.54E-04 30 0.02 0.6 7.2 7.2 7.23 5.02 
Methoxychlor 2.60E-04 77936 0.02 1558.72 0.04 0.04 0.04 62.60 
Methyl bromide 5.82E-01 11 0.02 0.22 0 0.00·---
Methyl chloride 1.85E+OO 7 0.02 0.14 0 0.00·---

SOIL SCREENING LEVELS 12/12/02 Prepared by Mark Gilli_at 
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PRS 282 

PRS HISTORY: 

PRS 282, also known as the Spoils Disposal Area, consists of approximately 10 acres of soils 
located in the northwest comer of Mound's South Property (also known as the "New Property" 
because it was purchased by Mound in 1981). Just north ofPRS 282 is Mound's OU1 historic 
landfill (PRS package 8/9/10/11112). Prior to Mound's acquisition, PRS 282 was farm land. 

As ofthis writing,PRS 282 is an active site. PRS 282 acquired the name Spoils Disposal Area 
because it is used as a repository for soils removed during Mound construction. All soils placed 
in PRS 282 (Spoils Disposal Area) are screened for plutonium-238 and thorium-232 prior to 
disposal. The current screening criterion are 25 pCi/g for plutonium and 2 pCi/g for thorium. 
However, at one time, the thorium disposal criteria was 5 pCi/g. 1

' 
2 

The contaminants of concern at PRS 282 are plutonium-238, thorium-232, and gasoline 
contaminated soils (per the OU9 Volume 12 Site Scoping Report). 1 However, because ofPRS 
282's usage as a soils repository, the potential for all radionuclides and hazardous compounds 
prevalent at the Mound site will need to be considered. 

CONTAMINATION: 

1. In 1983, the Radiological Site Survey 2 sampled twenty-nine soil locations at PRS 282 from 
which 26 surface samples and 8 core borings were analyzed. The samples were analyzed via 
Mound Soil Screening, radiochemistry (for plutonium), and gamma spectroscopy. Results 
are summarized in the table below: 

Contaminant #Samples Maximum Guideline Criteria 
Analyzed Concentration Detected 

Plutonium-238 34 8 pCi/g 25 pCi/g 
(in surface soil) (Mound ALARA in soil) 

Thorium-232 34 Less than 2 pCi/g 5 pCi/g refS 

(in surface soil) 

Tritium 1 1.90 pCi/mL 20 pCi/L ref 4 

(in water) (in water) 

Cobalt-60 2 No detection* 0. 1 pCi/L ref 4 

(in surface soil) (in soil) 

Cesium-137 2 No detection* 0.46 pCi/g ref4 

(in surface soil) (in soil) 

Americium-241 2 No detection* 4.95 pCi/g ref4 

(in surface soil) (in soil) 

Radium-226 2 0.9 pCi/g 5 pCi/g refS 

(in surface soil) (in surface soil) 
.. * Note: In the above table, the detection lumt for cobalt-60, cesmm and amencmm-241 was 2 pf'•'" 
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2. In 1992, a piezometer (well P015) was installed near the center ofPRS 282. Core borings, 
taken during well installation, were analyzed for dioxins/furans (discussed in paragraph 3 
below), radionuclides, organics, and inorganics.8 Results showed: 
• All concentrations of radionuclides, organics, and inorganics were below their 

corresponding 1 0"6 Risk Based Guideline Value in soil. 8' 
4 

3. Mound's 1993 Position Paper on Dioxin in Soils at the Mound Facility 6 reviewed the 
results of piezometer well boring PO 15 (located within PRS 282) for dioxin/furan 
concentrations. The maximum equivalent concentration for dioxins/furans (2, 3, 7, 8 TCDD) 
detected in soil was .0077 parts per billion (ppb).6 The equivalent ATSDR Industrial 
Guideline Criteria is 20 ppb.6 

4. In 1995, the OUS, New Property Extended Phase Field Investigation 7 sampled 
monitoring well 402 (located in the Buried Valley Aquifer in the southwestern portion of 
PRS 282) for radionuclides, VOCs, explosives and inorganics. Results showed: 
• All concentrations of radionuclides, explosives, and in organics in water were below their 

corresponding regulatory or 1 o-6 Risk Based Guideline Value. 7• 
4 

5. The 1996 OUS, New Property Remedial Investigation Report 3 (a comprehensive 
summary of the OU5, New Property Phase 1 Field Report, OU5, New Property Extended 
Phase Field Report, the OU9, RSI Report, and the OU9, Hydrogeological Investigation: 
Groundwater Sweeps Report) summarized soil and groundwater results for the South 
Property. The results reported for the Spoils Area (PRS 282) consisted of soil samples from 
monitoring well W402 and groundwater samples from historical well 0353. 

Soil samples, from well W 402 (located in the south central part of PRS 282), were analyzed 
for radionuclides, metals, explosives, pesticides/polychlorinated biphenyls, VOCs, SVOCs, 
polycyclic hydrocarbons, and phthalate ester). Results showed: 
• All soil concentrations of radionuclides, metals, explosives, pesticides/polychlorinated 

biphenyls, VOCs, SVOCs, polycyclic hydrocarbons, and phthalate esters at monitoring 
well W402 were below their respective 10-6 Risk Based Guideline Value.3

'
4 

Groundwater samples, from historical well 0353 (located on the eastern edge ofPRS 282), 
were analyzed for metals. Results showed: 
• All concentrations of metals in groundwater at historic well 0353 were below their 

corresponding 1 o-6 Risk Based Guideline Value. 3' 
4 

Note: For clarity, groundwater sampling of monitoring well W402 was covered in paragraph 4 
above rather than with the OU5, New Property Remedial Investigation Report (paragraph 5). 
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3) OU5, New Property Remedial Investigation Report, February 1996. (pages 18-21) 
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RECOMMENDATION: 
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Brian K. Nickel, Project Manager (date) 
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0 Comment responses can be found on page of this package. 
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• Soil Gas Survey • Freon 11, Freon 113, Trans-1,2-Dichloroethylene, Cis-1 ,2-Dichloroethylene, 1, 1, 1· Trichloroethane, Perchloroethylene, Trichloroethylene, Toluene 
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• Target Analyta List · 
- Target Compound List (VOCI 
- Target Compound list ISVOC) 

. - Target Compound List (Pesticides/Polychlorinated Biphenyl) 
· - Dioxlns/Furens 
- Extractable Petroleum Hydrocarbons IEPHI/Total Petroleum Hydrocarbons (TPHI 

'-Lithium 
0 - Nitrate/Nitrite 
1 -Chloride 
2 - Explosives 
3 - Plutonlum-238 
4 - Plutonium-238, Thorium-232 
5 - Cobalt-60, Cesium-137, Radium-226, Amerlcium-241 
6- Tritium 1 

lelerence list 

DOE 1986 "Pf:lase 1: Installation Assessment Mound (DRAFT). • 
~. DOE 1992a "Remedial Investigation/Feasibility Study, Operable Unit 9, Site-Wide Work Plan (Final)." 
I, DOE 1992c. "Mound Plant Underground Storage Tank Program Plan & Regulatory Status Review (Final)," 
~- DOE 1993a "Site Seeping Report: Vol. 7 -Waste Management (FINAL). • 
'· EPA 1988a "Preliminary ReviewNisual Site Inspection for RCRA Facility Assessment of Mound Plant" 
i, DOE 1993d "Operable Unit 9, Site Scplng Report: Vol. 3 - Rediologlcel Site Survey (FINAL). • 
1 DOE 1993c ··operable Unit 3, Misc. Sites Limited Field Inves-tigation Report. • 
I. DOE 1992d "Reconnaissance Sampling Report Decontamination & Decommissioning Areas, OU6, (FINAL). • 
I. Fentiman 1990 "Characterization of Mound's Hazardou~-1ioactiva and Mixed Wastes.· 
10. DOE 19921 "Operable Unit 9, Site Scpoing Report: Vo~f I -)Spills and Response Actions (FINAL). • 
· 1. Styron and Mayor 1981"Potable Water Standards Project!->'Final Report. • . 
2. DOE 1993b "Reconnaissance Sampling Report- Soil Gas Survey & Geophysical Investigations, Mound Plant Main Hill and SM/PP Hill (FINAL). • 

13. DOE 1993d "Operable Unit 9, Site Scoplng Report: Vol. 3 - Radiological Site Survey (FINAL). • 
14. DOE 1991b "Main Hill Seeps, Operable Unit 2, On-Scene Coordinator Report for CERCLA Section 104 Remedial Action, West Powerhouse PCB Site.· 
15. Halford 1990 "Results of South Pond Sampling. • · 
. 6. DOE 1993e "Operable Unit 4, Special Canal Sampling Report, Miami Erie Canal. • 
>7. DOE 1990 "Preliminary Results of Reconnaissance Magnetic Survey of Mound Plant Areas 2, 6, 7, and c.• 
I B. DOE 1992a "Remedial Investigation/Feasibility Study, Operable Unit 9, Site-Wide Work Plan (FINAL). • 
19; Rogers 1975 "Mound Laboratory Environmental Plutonium Study, 1974. • 
!0. DOE 1992h "Ground Water and Seep Water Quality Data Report Through First Quarter, FY92. • 
!t. Dames and Moore 1976a, b "Potable Water Standards Project Mound Laboratory• and "Evaluation of the Buried Valley Aquifer Adjacent to Mound Laboratory.• 
!2. DOE 19921 "Closure Report, Building 34- Aviation Fuel Storage Tank. • 
!3. DOE 1992j "Closure Report, Building 51 - Waste Storage Tank. • 
!4. DOE 1994 "Operable Unit 1, Remedial Investigation Report. • 
!5. EG&G 1994 "Active Underground Storage Tank Plan. • 
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of construction residu such as excavated soils, pieces of concrete, piping, metal banding, plumbing 

which were either dumped or bulldozed over the side of the hill (DOE 

1992c). Area J also includes th areas of ponded water at the base of the slope (DOE 1992g). 

Twelve core locations and nine surface I 'ons were sampled, either within or near Area J, as part 

the Site Survey Project (Plate 1, and Table The maximum plutonium-238 concentration 

in these samples was 71.30 pCi/g in the mple taken at a depth of 18 inches at core 

6 on Plate 1 (C0156 on Table X.2). The 

30.42 pCi/g in sample taken at a depth of 162 inches at co ocation 0160 on Plate 1 (C0160 on 

Table X.2). Of the · e surface locations sampled, four (0634, 0 5, 0636, and 0639 on Plate 1) 

e surface locations and the 

loeated in tho more level area at tho top o ~ 

The maximum depth of the core locatio in Area J was 234 inches (C0152 and C01 ~Table X.2), 

and most were sampled at 54 to 72 inches. und Plant drawing #FSE 164 72 (DOE 199~ndicates 

that the depth to bedrock in this area is approxim 36 inches, but this depth probably varia reatly 

due to the presence of fill material. It is likely that the · . 

drilling logs are not available to confirm this. 

relatively flat portion of Area J was historically used stage soils contaminated with 

onium. Soils and possible other debris were placed in tt1e. area as part of excavation 
. ' projects, includin water line repair below the adjacent water tower, an~ possible plutonium-.... 

contaminated soils fro the construction of the overflow pond in the mid-1970}t~E 1992g). The 

area may have also been rred to as the dredged materials disposal area (Area 1 1 ci)>{n the map of 
.... 

Hot Waste Burial Sites, reprod d in the Site Scoping Report: Volume 7 - Waste Manage~ ~DOE 

1 92c). In 1988, 150 half-size I~ specific activity boxes (approximately 1 50 cubic yard~) ~oil 
wer moved from the area. Subse~t screening by the Mound Plant soil screening facility 

indicate els of thorium and plutonium-2~elow 2 and 14 7 pCi/g, respectively (Rader 1988). The 

included in Appendix E. 

10.3. SPOILS DISPOSAL AREA 

The spoils disposal area (also known as the construction spoils area) i~ located south of the overflow 

pond and Area 1 8 (Plate 1 ) . This is an engineered disposal area that has been in use since 1985. Soils 

containing less than 25 pCi/g of plutonium-238 and less than 5 pCi/g of thorium from construction 

areas at Mound Plant are dumped onto the ground surface, graded, and compacted. This area was 

not identified in the original Site Survey Project Report, probably because it is only used for the 

disposal of soils with radioactivity below the guidelines. 

ER Program, Mound Plant 
Revision 2 
MOUND9\M9SS012.W10 03130/83 

OU 9, Site Scoping Report, Vol. 3-Rad Site Survey 
March 1993 
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Twenty-six surface samples were taken in the spoils disposal area during the Site Survey Project 

(Plate 1 and Table X.3). The maximum plutonium-238 activity concentration measured in these 

samples was 8.30 pCi/g in the sample from S0895; no thorium activity greater than 2 pCi/g was 

measured. Two samples (S0851 and S0810) were also analyzed using gamma spectroscopy. 

Radium-226 was the only radionuclide detected using this technique. It was detected at 0.9 pCi/g in 

both samples. 

e plant drainage ditch at Mo d Plant serves as the natural channel for surface water, following 

e 10.1 and Plate 1 ). As the collectio 

the National Pollution 

flows through a section o e Miami-Erie Canal, now abandon , and on to the Great Miami River. 

Historically, the upper reach o 

known as Area 7, but has been in 1 d to provide construction pads. Cti ges in the geomorphology 

of both the upper and lower reaches o e ditch are documented in the Sit~Scoping Report: Volume 

- Photo History (DOE 1992b). 

an investigation was performed as part o he Miami-Erie Canal investigations t 

the levels f plutonium-238 present in the sediments f the plant drainage ditch (see sectio 1 for 

additional info ation). Because the drainage ditch was i~ated in 1974, no further sampling. s 

performed as part f the Site Survey Project. During the 197 tudy, sediment samples were taken 

at 11 locations in the 'tch proper and 1 location (#12) slightly u adient of the recognized start of 

the ditch (Figure 10.1 ). . hese locations are not shown on Plate 

documented.) Plutonium-23 oncentrations measured using a radiochem al procedure ranged from 

less than 1 pCi/g to a maximum o 

T 

pies taken by the Mound Plant 0 & D ram in 

f the drainage ditch (as part of the Area 1 9 verification study) and Area· 16 have 

ER Program, Mound Plant 
Revision 1 
MOUN091M9SS012.W10 12122192 

OU 9, Site. Scoping Report, Vol. 3-Rad Site Survey 
December 1992 
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Table X.3. (page 2 of 2l 

Plate 1 Coordinates MRCID Depth Plutonlum-238 Thorium 
b 

Tritium Cobalt-&l Cesium-137 Radium-226 Americlum-241 

Location8 
South West No. Mo-Yr Qnch) (pCi/g) (pCI/g) (pCi/mL) (pCi/g) (pCifg) (pCifg) (pCifg) 

S0894 3230 4815 7850 10-84 0 0.02 b 

S0895 3260 4680 7846 10-84 0 8.30 b 

S0896 3260 4870 7854 10-84 0 0.06 b 

S0897 3270 4535 7839 10-84 0 0.03 b 

S0898 3270 4575 7840 10-84 0 0.02 b 

S0899 3275 4820 7853 10-84 0 0.04 b 

S0900 3280 4730 7848 10-84 0 0.62 b 

S0901 3290 4630 7847 10-84 0 1.29 b 

S0902 3290 4790 7849 10-84 0 0.37 b 

S0903 3295 4830 7851 10-84 0 0.09 b 

S0904 3295 4875 7852 10-84 0 0.03 b 

S0911 3440 4900 4050 10-83 0 2.03 b 

8
Map locations are given using a "C" to designate core locations and an "S" to designate surface locations. 

bA "b" indicates that the total thorium concentration was less than the background level of 2.0 pCifg, using FIDLER screening. Therefore, radiochemical analysis was not performed. 

FIDLER· field Instrument for the detection of low-energy radiation 

LDL- The measured concentration was below the lower detection limit, estimated to be 0.5 pCifg for cobalt-60, ceslum-137, and amerlclum-241; and 1 pCifg for radlum-226. 

MAC ID • Monsanto Research Corporation Identification 

NR • No result given 

pCi/g • plcocurles per gram 

pCifmL - picocurles per milliliter 
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Plate 1 Coordinates 

Location • South West 

S0851 3350 4365 

S0880 3075 4845 

50881 3095 4830 

S0883 3125 4740 

S0884 3135 4580 

S0885 3160 4770 

S0886 3175 4605 

S0887 3175 4675 

S0888 3180 4840 

50889 3200 4695 

50890 3210 4530 

S0891 3210 4610 

S0892 3225 4775 

50893 3230 4630 

Table X.3. Mound Site Survey Project - Spoils Disposal Area 

MAGID Depth Plutonlum-238 Thorlumb Tritium Cobalt-{)() Ceslum-137 Radium-226 Amerlclum-241 

No. Mo-Yr Qnch) (pCi/g) (pCI/g) (pCI/ml) (pCifg) (pCI/g) (pCI/g) (pCi/g) 

4026 10-83 0 1.82 b 

6384 08-84 0 4.68 b LDL LDL 0.9 LDL 

7835 10-84 0 5.59 b LDL LDL 0.9 LDL 

7836 10-84 0 1.22 b 

6389 08-84 0 2.93 b 

7843 10-84 0 0.01 b 

2601 10-83 0 0.55 b 1.90 

7837 10-84 0 0.08 b 

7844 10-84 0 0.15 b 

7842 10-84 0 0.01 b 

2602 10-83 0 0.28 b 

7836 10-84 0 0.23 b 

7845 10-84 0 0.47 b 

7841 10-84 0 0.01 b 



Map Coordinates MRCID Depth Pu-238 Thorlumb Tritium Co«< Ca-137 Ra-226 Am-241 

Location• South West No. Mo-Yr Qnch) (pCifg) (pCI/g) (pCifmL) (pCifg) (pCI/g) (pCifg) (pCifg) 

50903 3295 4830 7851 1()..84 0 0.09 b 

~m 4875 

~ 
0 ·~· C0192 \~ 4900 8510 12-64 90 0.02 b ., 5811 -64 180 0.01 b 

50905 3250 4950 6393 08-84 0 0.17¢ 2.46c 

~&\¢¥!»,ft~""i*i1J1b!tw!.~pc~--~u:::~!iQ(,~~~I(-:¥W~!'} .. ~~.I.J!,! .. .rmf;>A..,'ItctW.-FE.'$5 
C0193 3300 4900 7752 09-64 90 0.89 b 

7753 09-64 180 0.29 b 
~~~~:e~<t';S:'~:.J"~,:~~~:~::~S'~~.~....as: 
50906 3300 4975 6391 08-84 0 9.92 b 

50907 331\ 4925 6392 08-84 \ 1.15 b LOL 0.6 1.2 LOL 

S0908 3325 \, 4975 4047 1()..83 1.08 b 
\ '\:, 

·~ 
50909 3415 500Q 4045 1()..83 0 ~\~·85 b 

50910 3435 5020 6390 08-84 0 ~~ b LDL 1.5 1.4 LOL 
'\\ 
·~ 

50911 3440 4900 4050 1()..83 0 2.03c \. b 
~,, 

'<. 
50912 3465 5025 6397 08-84 0 

0.19 '~' b 

:\35<0 \., 
5035 6396 08-84 0 0.08 b\i' • 

50914 '\ ~550 4986 4049 10-83 0 2.29 b 0.45 
\,, 

50915 
"· ,. 

3609, 5055 6395 08-84 0 2.19 b 

S0916 3675 
,. 

5080 6394 08·84 •.0 0.69 b 

' ~ 
~' 

50917 3680 ·SQ_~o 4048 10-83 0 2.32 b 0.21 
'"'0 
I» 

(Q 
(I) 

..... 
0) 

E·83 



Map Coordinates 

location • South West 

• " C0213 
3260 4860 

C0214 3500 4550 

MRCID 

No. 

2660 
2661 

2662 

2714 

2715 

2716 

Mo-Yr 

09-83 

09-83 

09-83 

09-83 
09-83 
09-83 

Depth 

Onch) 

30 

60 

240 

30 

60 

180 

Pu-238 

(pO/g) 

0.18 
0.93c 

0.16 

0.01 
0.01c 

0.01 

Thoriumb 

(pO/g) 

b 

b 

b 

b 

b 

b 

Tritium 

(pO/ml) 
Co-60 
(pOfg) 

Ca-137 

(pO/g) 
Ra-226 

(pO/g) 
Am-241 

(pOfg) 

& MIM&~f5 Mfi iii\£ _kl4100:::;:;ue~-;7&; .>AIW -09-aJ . -00- ;:::a:ee:: 0.02 - --b __ ,. LDL LDL 0.9 LDL 

2709 "'~ 72 0.04 '- b 

51004 ~' 3780 

51005 3720 . 3800 

51006 3720 3820 

~ 3725 3820 

51~ 3730 3755 
~-
·~\. 

51009 3730 3900 .. :.;,. 
- .... , 

C0216 3740 5050 
,, 

C0217 3750 3740 

51010 3750 3795 

., 3760 3710 

"'0 51012 ,~60 3800 
Ill :"' (C 
CD 

51013 37s0~ 3820 ..... 
-..J 

·.':'IV\ 

2710 ~ 96 O.Q1 ' b 

:.., . " 
10553 0&85 ·- ..,.._ 0 7.58 -~ 

'- , 

10528 

E-22 

E-8 

9137 

E-19 

2663 

2664 

2665 

0&85 

03-82 

~2 

05-85 

03-82 

og:~ 
09-83\ 

09-83 

0 

0 

0 

0 

0 

30 

60 
,. 240 

2704 09-83 30-

E-17 03-82 0 

9136 '',. 05-a5 - 0 ,, 
~-

10554 "\a-a~ 0 

10529 oa-a5 0 

4.21 b 

396.40 b 

216.30. b 

124.20 • ' b 
'"-:-;,.. 

1.20 
,, 

0.24 b 
0.49 b 

0.72 b 

0.06c b 

-~~ 23.30 b 
..,_ 

5~ 8.79 

13.00\ b 

1.34 b 

i 
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Mound New Property Investigation 
Coi!!Darison of Ground Water with 0~-~JA~~~~-~ J Sample results exceeding background concentrations. 

---------------------------~------- Location=New Property Group•All STATION~--------------------------------------
.# 2 Sigma 

Rad 

Analyte (units) LAB QUAL RESULTS DATAQUAL 

Chloride IMG/Ll 156.00 
Sulfate (MG/Ll 70.00 
AlUIIIinum (UG/L) 9950.00 
Bismuth IUG/L) B 147.00 
Calcium IUG/Ll · 179000.00 
Potassium (UG/Ll E 7410.00 J 
Vanadium IUG/L) B 15.00 

• • • ..;. • • •• , -1' ' ...:. '. - ,. ·-- y. • .- ~: '. .: ~- ::-: ~ - •• --. \ 

--------------------------------------- Location=New Property Group=All 

Analyte (units) LAB QUAL RESULTS 

Chloride (MG/Ll 
Sulfate (MG/L) 
Aluminum IUG/Ll 
Bismuth (UG/Ll 
Calcium IUG/Ll J 
Cobalt (UG/L) B 0 
Magnesium (UG/ E 8 0.00 J 
Nickel (UG/L 8 . 32.90 J 
Potassium YLl E 400.00 J 
Vanadium /Ll 8 29.10 
2,4,6-T trotoluene (UG/L) J 0.26 J 
Phenol /L) J 1. 00 J 
bis( hylhexyl)phthalate (UG/Ll J 2.00 J 
1,2 chloroethene (UG/Ll J 4.00 J 
T loroethene IUG/L) 8.00 

Count 
Uncert. 

N=W4ll 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

7820.00 
29.60 

111000.00 
7300.00 

13.20 

Background 
Criteria 

Concentration/ 
Criteria 
Ratio 

1.3 
5.0 
1.6 
1.0 
1.1 

4.0 
8.9 
2.3 
1.0 
1..3 
1.3 
3.9 
2.2 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl5 on 18SEP95 at 15:58 using datasets mndnew02, sweep02 and seep02. 

Mound Plant, ER Program 
Revision 

OU5 New Property Remedial Investigation Report 
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Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

~ L--~-am~~--~1 ts ex'=.ed1rig-15aclfqrouna concentrations ·LJ 
------------------------ Location=New Property Group=Below 2 feet STATION~~Oepth!Ft.l=24.0-26.0 

/" 2 Siqma 
Rad 

Count Background 
Analyte (unitsl LABQUAL RESULTS DATAQUAL Uncert. Criteria 

Sulfate (MG/KGl 
Antimony (MG/KGl 
Magnesium (MG/KGl 

N* 
480.00 

2.30 
40300.00 

J 
J 

150.00 
0.45 

40000.00 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp14 on 18SEP95 at 17:30 using datasets mndnew02. 

Mound Pfant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Concentration/ 
Criteria 

Ratio 

3.2 
5.1 
1.0 
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RISK-BASED GUIDELINE VALUES 

MOUND PLANT 
MIAMISBURG, OHIO 

December 1995 
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U.S. DEPARTMENT OF ENERGY 
under contract DE-ACOS-840R21400 
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,y 

----·-

TABLE4A 

CHEMJCAL GV for 
TR=IO .. 

IIIah E•plollvu 

JIM X 

I'ETN 

RDX 2.70e+03 

I• noraon lu 

I Aluminum 

j Anllmony 

! Arsenic 

Barium 

;Beryllium 7.00e+OI 

: Cadmium (Diel) 

Cluomium Ill 

Cluomium VI 

Cob all 

Copper 
-----··-

Mound Plant 

-o 
til 
(0 
(l) 

N 
U> 

---

Construction/Mound Employee- SoiVSediment Guideline Values: Chemicals (Units= mg/kg) 

Ingestion 

GV for GV for GV for 
TR=to·' TR=IO-<~ Hl=l 

S.S0e+04 

2.70e+02 2.70e+OI 3.20e+03 

4.2Sc+02 

3.20e+02 

7.SOc+O~ 

7.00e+OO 7.00e·OI S.SOc+OJ 

I.OSe+Ol 

1.0Sc+06 

S.SOe+Ol 

Inhalation 

GVfor GVfor GV for 
TR=IO_. TR=JO·' TR=l04 

6.00e+OS 6.00e+04 6.00e+OJ 

3.6Sc+06 3.6Se+OS 3.6Se+04 

S.00e+06 MOe+OS S.00e+04 

7.SOe+OS 7.SOe+04 7.S0e+OJ 

Risk -Based Guideline Values Report 
December 1995 

Ingestion + Inhalation 

GVfor GV for GVfor GVfor 
Hl=l TR-IO_. TR=JO·' TR=I04 

I.SSe+07 

7.00e+OI 7.00e+00 7.o<>e·OI 

I 

GV for 
lfl=l 

7.SOe+04 

64 



TABLE4A 

CHEMICAL 

Cyanide 

Iron 

Lead 

Lithium 

Manganese (Ole!) 

Mercury 

Nickel 

Silver 

Thallium 

Vanadium 

Zinc 

Oraonlct 

1,1,1-l.richloroclhane 

1,1-Dichloroelhane 

1,2-Dichloronh:me 

-u 
Q) 
(0 

CD 
N 
-"" 

Mound Plant 

GVfor 
TR=IO_. 

3.30el03 

.. · .. 

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

Ingestion 

GVfor GVfor GV for 
TR=JO·' TR=J0-4 HJ::J 

2.1S~04 

I.SOe+OS 

3.20c+02 

2.1Sc+04 

S.SOc+OJ 

7.Sik+03 

3.20c+OS 

I.OSt·+OS 

3.30et02 3.30~01 

Inhalation 

GV for GVfor GV for 
TR=IO_. TR"'to·' TR=J0-4 

1.70~03 1.70e~02 1.70e+OI 

Risk -Based Guideline Values Report 
December 1995 

Ingestion+ Inhalation 

GVfor GVfor GV for GV for 
Hl=l TR=lO_. TRaJO·' TR"'I0-6 

l.SSe-+{)6 

9.$~ 

3.90c-+01 

I. 10.:..03 1.10c+02 1.10.:..01 

GVfor 
Hl"'l 

l.lSc-+0$ 

3.20.:..02 

3.90.:..01 



TABLE4A 

CIIEMICAL 

1,2-trans· Oichloroethylcne 

2·JlUillllOOC 

2-llexanone 

2-l\.lcth~·lnaphlhalcne 

4-l\lclh~ l·2·Pcnranone 

4-Mcth~ lph•nol 

Acetone 

Dtnltnr 

: llenzoie Acid 

' nromodichloromellullle 

! llutyl bcnr.yl phthalate 

Carbon l>isullide 

C11bon T<l111chlotide 

Chloro<1hnne 

Chrysenc 

"""0 
~ 
(I) 

N 
()1 

MoWld Plant 

- -·- -·-

GVfor 
TR.,IO"" 

1.0Se-t04 

4.80e-*OJ 

l.JOe•O) 

4.10....04 

- --

Construction/Mound Employee- SoiJiSediment Guideline Values: Chemicals (Units= mg/kg) 

Ingestion 

GVfor GV for GV for 
TR==IO·' TR=IO"" Hl=l 

l.ISe-!04 

6.SOe+OS 

8.50....04 

S.$0e+Ol 

I.OSe-+OS 

I.OSe-+03 1.0Se+{l2 

4.2Se•06 

4.80<~02 4.80e-+OI 2.15e+04 

2.15e•OS 

l.OSe!OS 

2.30....02 2.30e+OI 1.Sae-t02 

4.10....0} 4.10e+02 

Inhalation 

GVfor GVfor GVfor 
TR=IO"" TR,tO·' TR=IO .. 

2.45e-t0l -1.6Se+02 4.6Se+OI 

2.55c+OJ 2.5Se+02 2-SSe!OI 

Risk -Based Guideline Values Report 
December 1995 

Ingestion+ Inhalation 

GVfor GVfor GVfor GV for 
Hl.al TR•IO"" TR•IO"' TReJO"" 

4.6Se+04 

3.SOe+0) 

2.4Se+OJ 3.20e+02 l.lOe-tOI 

1.45e+03 

1.20e+il3 l.l0e+02 . 1.20e-t01 

8.00e+02 

. - --

"'··· .... 

GVfor 
Hl.,.l 

4.6St+04 

J.iOe+O) 

1.40e-*OJ 

66 



TADLE4A 

CHEMICAL 

Cresols 

Di·n·butylphthalate 

Dl·n-octylphthalate 

Dibromochloromclhanc 

Oichlororricth1111e 

Dielhyl bentenc, 1,4· 

Ethyl bcntenc 

Hexane 

lsophorone 

Methyl Iodide 

N·niuoso·diphcnylarninc 

Pcntachlororhenol 

Phenol 

Tetrachloroethcne 

Toluene 

IJ 
Q) 
(C 
(I) 

N en 

Mound Plant 

GV for 
TR=IO"" 

J.S.Se+OJ 

3.9Se+04 

3.1Se•OS 

6.00e+-04 

2.50e+OJ 

Construction/Mound Employee- Soil/Sediment Guideline Values: Chemicals (Units= mglkg) 

Ingestion 

GV for GV for GVfor 
TR ... lo·' TR=IO" Hl=l 

l.OSe+OS 

2.1Set04 

l.'Se+Ol 3.SSe+OI 2.1Se+04 

3.9Se+Ol 3.9Se+02 6.SOe+04 

I.O.Se+OS 

6.SOet04 

3. "e+04 3.1Se+Ol 2.1je+05 

6.00e+OJ 6.00e+02 

2.SOe+02 2.S0e+OI J.20et04 

6 . .S0e+O.S 

I.O.Se+04 

2.1Se+O.S 

Inhalation 

GV for GVfor GVfor 
TR=IO"" TR=IO·' TR• .. JO-<~ 

Risk ·Based Guideline Values Report 
December 1995 

Ingestion + Inhalation 

GVfor GVfor GVfor GVfor 
Hl .. l TR .. IO"" TR=JO·' TR .. 1o-<~ 

S.OOe+OJ 

2.40e+OO 

U.Se+Ol 

1.2Se+OJ 

GV for 
Hl=l 

S.OOe+Ol 

2.40e+OO 

4.S.Set02 

1.2Se+OJ 



TABLE4A 

CHEMICAL 

Tribromomethane 

Trichloroethylene 

Trichloronuoromelhane 

Trichloromethane 

Xylene 

bis(2·Ethylhexyl)phlhalale 

PAllo 

i\cenaphthylene 

Anthracene 

Ocnzo(a)anthraccne 

Ocnzo(a)pyrene 

llcovo(b )Ouoranlh•ne 

Ocnzo(@.h,i)perylenc 

Benzo(k)Ouoranthene 

,, Oibnu{a.h~an_thracene 

\J 
Q) 
(0 
(1) 

1\.) 
-...j 

Mound Plant 

GVfor 
TR"'IO .. 

3.75e+04 

2.70e+04 

4.90e+04 

2.1Se+04 

4.10e+02 

4.10c+OI 

4.10ct02 

4.10e+03 

4.10et01 

~ ---- ---

Construction/Mound Employee- Soil/Sediment Guideline Values: Chemicals (Units= mg/kg) 

Ingestion 

GV for GVfor GV for 
TR=IO·' TRal04 1-D=I 

3.7Se+03 3.7Se+02 2.1Se+04 

2.70e+03 2.70e+02 

3.20e+OS 

4.90e+03 4.90e+02 I.OSe+O~ 

2.1Se+06 

2.1Se+03 2.1Se+02 2.1Se+04 

3.20e+OS. 

4.10c+OI 4.10c+OO 

4.10c+OO 4.10c·OI 

4.10ctUI 4.10c+OO 

4.10e+02 4.10e+OI 

4.10c+OO 4.10e·OI 
----------- ~------

Inhalation 

GV for GVfor GVfor 
TR=IO .. TR=JO·' TR=IO"" 

8.00e+09 8.00e+08 8.00e+07 

2.20e+03 2.20e+03 2.2Se+02 

I.SSe+OJ I.SSe+Ol I.SSe+Ol 

. 

--------- -

Risk -Based Guideline Values Report 
December 199 5 

Ingestion+ Inhalation 

GVfor GVfor GV for GV for GV for 
Hl=l TR=IO .. TR .. IO·' TR=l04 HI=I 

3.75e+04 3.7Se+03 3.75e+02 

2.20e+03 1.2Se+Ol 1.2Se+02 

3.6Se+OJ 3.6Se+03 

USe+OJ I.SSe+Ol I.He+OI 

-- - '--------~- -----



!TABLE4A 
I 
I 

CHEMICAL 

Fluoranthene 

lndcno( I, 1.3-cd)pyrene 

Phenanthrene 

Pyn:ne 

P~ulclduiPCRs 

~.4'·00£ 

4,4'-DDT 

Arnclor 1248 

Aloclor 1254 

Aroelor 1260 

Bm·biiC 

Dieldrin 

£ndrln Kelone 

"U 
til 
(0 

CD 
N 
CX> 

Mound Plant 

GVfor 
TR,.IO"" 

4.10et02 

9.001'.'+02 

9.00e+02 

l.85c+OI 

J.85e+OI 

1.65e+02 

1.85e+OI 

Construction/Mound Employee- Soil/Sediment Guideline Values: Chemicals (Units= mg/kg) 

Ingestion 

GVfor GVfor GV for 
TR==JO·' TR=IO"' HI= I 

4.251'.'+04 

4.101'.'+01 4.10e+OO 

].20e+{l4 

9.001'.'+01 9.00e+(lU 

9.001'.'+01 9.001'.'+00 3.501'.'+02 

U5e+OO 3.85•·01 

2.1Se<OI 

J.SSe+OO J.85e-OI 

1.6Se+OI 1.65e+(J() 

1.83e+OO 1.85<·01 S.SOe-tOl 

Inhalation 

GVfor GVfor GVfor 
TR=IO"" TR=JO·' TR=I04 

9.00e-t07 9.001'.'+06 9.001'.'+03 

1.701'.'+07 1.70e+06 1.701'.'+05 

1.90e•06 1.90t+OS 1.91)(-+04 

-···-

Risk -Based Guideline Values Report 
December 1995 

lngeslion + Inhalation 

GV for GVfor GVfor GVfor 
HI= I TR=IO"" TR•IO·' TRaJO"' 

9.001'.'+02 9.001'.'+01 9.00e+OO 

1.6Se+02 1.6Se+OI 1.6Se+OO 

1.8Se+OI 1.8Se+OO 1.85e·Ol 

1 

GVfor 
Hl .. l 

' 

j 

l 

6~ 



TABLE 4B Construction/Mound Employee- SoiVSediment Guideline Values: Rndionuclides (Units= pCi/g) 

RADIONUCLIDE GVfor 
TR=I0-4 

Actinlum-227+0 2.6Se+02 

Amerlcium-241 S.OOe+02 

.Bismulh-207 -3.30e+04 

Cesium-137+0 S.S0e+03 

Cobolt·60 9.00e+03 

Plutonlum-238 S.SOe+OZ 

Plulonlum-239 S.SOe+OZ 

Plutonlum-240 S.SOe+02 

Rodlum-226-1 D s.so e+02 

Stronllum-90+0 3.00e+03 

Thorlum-228+ 0 7.00cl02 

Thorium-230 4.4Se+03 

lborium-232 S.OOe+03 

Tritium 2.3Se+06 
------

Mound Plnnt 

"'0 
Q) 
(0 
CD 
IV 
tO 

Ingestion 

GV for GVfor 
TR=I0-5 TRaJ0-6 

2.6Sc+OI 2.6Se+OO 

S.OOe+OI S.OOe+OO 

3.30e+03 3.30e+02 

S.SOe+02 S.SOe+OI 

9.00 e+02 9.00 e+OI 

S.SOe+OI S.SOe+OO 

s.so e+ 01 s.so e+OO 

S.SO e+OI S.SO e+OO 

S.SO e+OI S.SOe+OO 

3.00 e+OI 3.00 e+OO 

7.00 e+OI 7.00 e+OO 

4.4Se+02 4.4Se+91 

s.oo c-+02 S.OO e+OI 

2.3S e+OS 2.3S c-+04 
- -·-

GVfor 
TR=I0-4 

1.6$e+02 

2.10e+04 

1.7Se+OI 

4.6Se+OI 

IO.OOe+OO 

S.OOe+06 

7.50e+06 

s.ooe+06 

1.4Se+OI 

IO.OOe+OI 

2.20e+06 

4.9Se+06 

External 

GV for GVfor GVfor 
TR=I0-5 TR=I0-6 TRcJ0-4 

1.6Se+OI l.6Sc+OO 2.20e+OS 

2.10e+OJ 2.10e+02 4.4Se+OS 

1.7Se+OO .1.7Se-01 1.80e+09 

4.6Se+OO 4.6Se-OI 9.00e+08 

I.OOe+OO I.OOe-01 2.SOe+08 

S.OO e+OS S.OOe+04 6.SOe+OS 

7.50 e+OS 1.SO e+04 6.00e+OS 

S.OO e+OS S.OOe+04 6.00e+OS 

1.4Se+OO 1.4Se-OI 6.00e+06 

2.4Sel08 

10.00 e+OO I.OOe+OO 1.7Se+OS 

2.20 e+OS 2.20 e+04 IO.OOe+OS 

~.9S c+OS 4.9S c-+04 9.00e+OS 

1.80e+ll 
-

Risk -Based Guideline Values Report 
December, 1995 

Inhalation Ingestion + External + Inhalation 

GVfor GVfor GVfor GVfor OVfor 
TR=I0-5 TRaJ0-6 TR .. I0-4 TR .. I0-5 TRaJ0-6 

2.20c+04 2.20e+03 1.00 e+02 1.00 e+OI 1.00 e+OO 

4.4Se+04 4.4Se+03 4.4Se+02 4.9Se+OI 4.9S e+OO 

1.80e+08 1.8oe+o7 1.7Se+OI 1.7Se+OO I.?J e-Of 

9.00e+07 9.00 e+06 4.60e+OI 4.60e+OO 4.6 e-01 

2.SOe+07 2.SOe+06 1.00 e+OI I.OOe+OO 1.00 e-01 . 

6.SOe+04 6.SOe+03 S.SOe+Ol S.SO e+OI s.so e+OO 

6.00c+04 6.00e+03 S.SOe+Ol S.SO e+OI s.so e+OO 

6.00e+04 6.00 e+OJ s.so e+02 S.SO e+OI S.SOe+OO 

6.oae+OS 6.00e+04 1.40e+OI 1.40c+OO 1.40 e-01 

2.45 c-~7 2.45 e+06 3.00 e+02 3.00 e+OI 3.00 e+OO 
I 

1.7Se+04 1.75 e+03 I.SOe+OI 8.SO e+OO a.so e-01 

10.00e+04 IO.OOe+OJ 4.40e+03 4.40e+02 4.40 e+OI 

9.00 c+04 9.00 e+03 S.OOe+03 s.oo e+02 S.OOe+Ol 

1.80 e+IO 1.80 c-+09 2.3Se+06 2.JS e+OS 2.35 c+04 

7• 



TAB~E 4B Construction/Mound Employee- SoiUSediment Guideline Values: Radionuclides (Units= pCilg) 

RADIONUCLIDE GV for 
TR=I0-4 

Uranlum-233 3.70e+03 

Uranium-234 3.7Se+03 

Uranium-23$HJ 3.$$e+03 

Uranium-238• D 2.70e+03 

Mound Plant 

-u 
Q) 

(Q 
CD 
w 
0 

Ingestion 

GV for GVfor 
TR.,I0-5 TR=l0-6 

3.70e+02 3.70e+OI 

3.7$ e+02 3.7$ e+OI 

3.$$ e+02 3.$$ e+OI 

2.70 e+02 2.70 e+OI 

GV for 
TR=I0-4 

2.7$e+06 

4.$$e+06 

3.6Se+02 

1.8Se+03 

External 

GVfor OVfor GV for 
TR=l0-5 TR=l0-6 TR=l0-4 

2.75 e+O$ 2.75 e+04 1.20e+06 

4.$$ e+OS 4.$$ e+04 ' 1.20e+06 

3.6$ e+OI 3.6$e+OO I.JOe+06 

1.8$ e+02 1.8$ e+OI 1.40e+06 

Risk -Based Guideline Values Report 
December, 1995 

Inhalation Ingestion +External +Inhalation 

OVfor OVfor GVfor GVfor GVfor 
TRaJ0-5 TRaJ0-6 TRal0-4 TR=IO-S TR"'I0-6 

!.20 e+O$ 1.20 e+04 3.70e+Ol 3.70 e+02 3.70 e+OI 

1.20 e+OS 1.20 e+04 3.75 e+Ol 3.75 e+02 3.7$ e+OI 

I.JOe+O$ L30e+04 3.3$e+02 3.3$ etOI 3.3$ e+OO 

1.40 e+O$ 1.40 e+04 J.IOe+Ol 1.10 e+02 1.10 e+OI 



Position Paper on Dioxin in 
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POSffiON PAPER ON DIOXIN IN THE SOILS AT THE 

MOUND FACILITY 

INTRODUCTION 

This paper summarizes the dioxin/furan analytical results at the Mound Facility. There has 

been concern that the burning of solvents in the OUl historical landfill may have caused 

widespread surface soil dioxin/furan contamination. This paper will show that there are 

minor local areas of elevated soil dioxin and furan concentrations intimately associated with 

localized burning activities. These levels are well below typical guideline cleanup levels. 

Widespread air-borne dissemination of dioxin and furans from burning activities has not 

occurred. 

EXISTING DATA 

Soil, sediment, and surface water sampling for dioxin/furan analyses was conducted at the 

Building 34 Oil Burn Structure, the Building 34 Fire-Fighting Training Pits, and the Building 

·34 Historical Fire-Fighting Training Pit (OU3 Limited Field Investigation Report) as 

requested by the U.S. EPA. Dioxin/furan analyses were requested at sites where the burning· 

of solvents and oils may have occurred (Figure 1). Soil samples from boreholes in OU1 

were also analyzed for dioxin and furans (OU1 Remedial Investigation Report). 

t detected in any of e 7 surface water and grou dwater samples 

analy under OU3 investig ·ons. Out of the 31 and sediment samples lected 

(Appendix only 4 samples ha etectable dioxin/fu concentrations (Table 1). The TEF 

adjusted conce tion values (EPA 9) are all well belo e typically proposed ( 

idelines, Pausten ch et al, 1986) acti levels of 1 ppb (1 

(wi 1 ft of the gro ~surface). Ptopo action levels are typi y 20-25 ppb for 

ants deeper than~· The locations of samples are shown t~gures 2, 3, 4. 
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sitive detection at the oil b structure is only in the sedi ent within the s 

· ure 2). The soils adjacent 

ults for dioxin/furan analyse f soil samples from the fir ghting pits indi 

oncentration at surface samp MND33-0111-0001 (Figu 

dioxin/furans were e-fighting training pits. 

samples, MND33-0135- 1 and MND33-0136-0001, ti the Building 34 Histori 

~ng pit (Figure 4) also ha sitive dioxin/furan detectio All other· samples fro 

loca~id not have any detectab ioxin or furan concentratio s. 

IS 

OUl 

The soils around the overflow pond, the sanitary landfill, and the soils spoils area have all 

been moved and relocated due to construction· activities at the Mound Plant. Some of these 

soils were possibly affected by the burning activities in the historical landfill. Due to the 

allochthonous nature of these soils, however, a precise location for possible dioxin 

conta,minated soils cannot be <_Jetermined. For this reason a total of 30 soil samples from 10 

soil borings were collected and sampled for dioxins/furans (fable 2 & Figure 5). 

DISCUSSION & CONCLUSION 

The collection of additonal samples for dioxin and furan analyses is not necessary due to 

[

extremely low levels that have been observed in the solvent and fuel bum areas. None of. 

analyzed samples at the Mound Plant h:::1e TEF adjusted concentrations close to the 1 ppb 

(1000pg/g) level. 

Some of the guidelines previously med at other sites are summarized in a 1987 memo from 

the Center of Environmental Health to ATSDR: 

Residential sites: Where surface soil in residential areas exceeds one part per 
billion of 2,3,7,8-TCDD (hereinafter referred to generically as dioxin), 
removal of the surface soil to a level 1 foot is recommended. If at 1 foot 
deep, the residual dioxin is 5 to 10 parts per billion, then addition of clean soil 
to the original grade will be sufficient. In no case is it necessary to remove 
the soil to a depth of more than 4 feet, provided 4 feet of clean soil is added to 
reestablish the original grade. 

14 &~~~~~~~~Muw==·~gmm~MHI!esm••~~~~!Dm~~r·----------------------
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Industrial sites: In Industrial sites in areas where worker contact to 
. contaminated soil does not occur, it would be acceptable for the average dioxin 
levels up to 20 parts· per billion remain in place. Areas exceeding 20 parts per 
billion would be evacuated until the residual concentration of less than 20 parts 
per billion is reached. Then ·the evacuated areas would be backfilled with 
appropriate noncontaminated material to the original grade. In no case would 
evacuation need to proceed beyond a depth of 4 feet. 

Although this 1 ppb level is not currently a proposed regulatory guideline, it does provide a 

reference for comparison to other superfund site cleanup criteria. Note that it has been 

considered sufficient to clean up dioxins to a depth no greater than 4 feet as the exposure 

pathway from soils is from the surficial deposits. 

Dioxin/furan analytical results, when converted to the equivalent concentration of 2,3, 7,8 

TCDD (Table 3) and summed, yield the Toxicity Equivalency Factor Adjusted Concentration 

(TEF Concentration). All the dioxin/furan samples analyzed at the Mound Plant have TEF 

Concentrations well below the 1 ppb concentration level. The highest level observed in the 

soils is 165.9 pg/ g ( .1659 ppb) in sample P004-0031 at a depth of 31 feet below ground 

surface in fill material. The majority of samples near Building 34, including 4 surface 

samples, had no dioxin or furan detections. 

A dioxin and furan contamination problem does not exist at the Mound Facility due to the 

extremely low levels of dioxin/furan compounds that have been detected. Further 

.;,. dioxin/furan sampling is not warranted. 
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Table .2 .. Toxicity Equivalency Factors of Soil Samples Analyzed for Dioxin/Furans 

. 

. 

:%.1&1~~,~~-\9; ~iwl.t.~:~S~§.~,~i=H;; i.~rfl~~~Y'l!~41{N~*l: 
P006.0010 1.73980 pg/g 

P006.0015 0.00196 pg/g 

P006.0025 0.00510 · no/a 

P015.0014 7.6722 pg/g 

P015.0045 0.00681 pg/g .. ____ _.,., 
U.U<t~ I~ pg/g 

8003..()026 0.02730 pg/g 

8003-1026 0.00210 pg/g 

8001..0007 0.07800 pg/g 

8001..0015 0.01640 pg/g 

P003.0006 46.7669 pg/g 

P003-Q016 2.57820 pg/g 

P003.0026 0.00170 pg/g 

P001-D036 0.14853 pg/g 

P004-Q005 0.00790 pg/g 

P004-Q025 4.4225 pg/g 

P004-0031 165.937 pg/g 

P004-Q038 I 4.44470 pg/g 

P004-Q045 0.00540 pg/g 

0393..()005 11.2973 pg/g 

0393-Q021 0.00650 pg/g 

0393-1021 0.00630 pg/g 

0394.0003 5.59550 pg/g 

0394..0011. I 1.81168 pg/g 

P005.0003 0.01670 pg/g 

P005-0009 0.83043 pg/g 

P005-0018 0.74390 . pg/g 

P005.0045 0.01890 pg/g 

P005.0056 0.11010 pg/g 

POOS-1056 0.00692 pg/g 

NOTE: Action levels may be 1 ppb (1000 pg/gl in soils and a MCL of 50 
ppq (pgll) in water. 

-~l!!!!A¥i£!M.i<!!@A& A¥ASS'PMPSI! 

. The above action level is for residential usage. 
The equavelent industrial usage action level is 20 ppb (20,000pg/g). 
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Number 

1 
2 
3 
4 
5 
6 
7 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

taote ::~ .. 

2,3,7,8-TCDD.Toxicity Equivalency Factors (TEFs) for the 
Polychlorinated Dibenzodioxi~s and Dibenzofurans. 

Compound(s} 

2,3,7,8-TCDD 
1,2,3,7,8~PeCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 

.1,2,3,4,7,8-HxCDD 
1,2,3,4,6,7,8-HpCDD 
1,2,3,4,6,7,8,9-0CDD 

2,3,7;8-TCOF 
1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
1,2,3,6,7,8-HxCOF 
1,2,3,7;8,9-HxCDF 
1,2,3,4,7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCOF 
1,2,3,4,6,7,8,9-0CDF 

TEF 

1.00 
0.50 
0.10 
0.10 
0.10 
0.01 
0.001 

0.1 
0.05 
0.5 
0.1 
0.1 
0.1 
0 .I 
0.01 
0.01 
0.001 
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8003 

f0393 

0394 
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,P003 

P004 

P005 

6.0-7.0 
16.0-16.6 

22.0-26.0 

3.0-6.0 

2.0-3.0 
10.6-11.0 

34.6-36.0 
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16.0-17.0 

23.0-25.0 
30.0-31.6 
37.0-38.0 

7.6-9.0 
16.6-18.0 
66.0-59.0 

12.0-14.0 

0.46 

.22 

3.3J 

6.3 

66.4J 
2.8 

10.4 
214. 

3.1 

0.36 
1. 
1.6 

17.3 

Validated Positive Detections - Dioxln/Funm 

3.2 
0.85 

12.2J 

30.3 
0.62 

0.69 

259.J 
4.4 

84.6J 
230. 

9.2 

246. 

0.62 

6. 

1.8 
41.4 

1.5 

2.J 

2.2 

0.18 

41.J 
1.8 

1.7 
209. 

1.4 

0.49 

1.3 

Extraction holding time out 16 days. 
No impact on data. 

Internal standard recovery high for 
estimated results, due to lon 
suppression of recovery standard. 
Since IS areas appear unaffected, data 
are probably not affected. 

MS recovery for HpCDD was high 
(161 %). Possible low bias In reported 
sample result. 
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Validated Positive Detections - Dloxln/Furan 

13.0-16.0 . - - - . 0.22 

22.0-26.0 . - - . . 1.1 

3.0-6.0 0.77J 1.6J 9.6J 2.4.,1 96.J 3.3J .I Extraction holding time out by 16 days. No 
20-22 6.6J Impact on data. 

0394 I 2.0-3.0 1. 1.6 3. 2.8 273 10.3 
I 

10.6-11.0 - - 1.8 . . 0.28 

P001 34.6-36.0 - 0.24 - . . 0.33J Associated MS/MSD recovery for OCDF low 
(1 0/18%). Reported results possibly biased 
low by factor of 6-10. 

P003 6.0-6.6 11.1 46.2 - 69. 1780.J 7.9 Internal standard recovery high for OCDD, 
16.0-17.0 0.92 1. 1.6 0.39 . 1.6 due to ion suppression of recovery standard. 

Since IS area appears unaffected, result Is 
probably not affected. 

P004 23.0-25.0 0.76 0.71 1.3 1.6 1 010J 6.6J MS/MSD recoveries for OCDF low 
30.0-31.5 64.1 160. 22.6 132. 1660J 163.J (1 0/18%). Reported results possibly biased 
37.0-38.0 0.66 0.77 3.4 1.4 8"6.9 1.3 low by factor of 6·10. MS/MSD recovery 

for OCOD, 690/-88%, Indicates 
Inhomogeneity of soil. Wide variability may 
affect sample result. 

P005 7.5-9.0 0.21 - 0.78 
16.6-18.0 0.41 - 0.62 
65.0-69.0 0.16 - - I . I . I 3 . 

50.2 
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. Validated Positive Detections - Dioxin/Furan 
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Parameter 

VOCs 

1.2-Dichloroethene 

Acrylonitrile 

Hexane 

Toluene 

TCE 

SVOCs 

Phenol 

bis(2-E!thylhexyl) 
phthalate 

Explosives 

2,4,6-Trinillotoluene 

Anions 

Chloride 

fluoride 

Sulfate 

Nilrnle-nitrite 

I norganlc:s 

Aluminum 

Antimony 

A~nic 

Table 11.7. Results Summary or Chemicals Detected in New Property Groundwater Samples 
Page 1 of'J 

Sample denllllcatlon Number 
Units 

W39901 W40001 W40101 W40l01 W402U0 

ug/1.. ·-- ... ... ... 2J 

ug/1.. --- ... 251 ... ... 

ug/1.. ... --· IJ ... ---
ug/1.. --- ·-- JJ ... ... 

ug/1.. --- --- ... . .. 21 

ug/1.. ... . .. --- --- IJ 

ug/1.. SJ 61 ... ... IJ 

ug/1.. ... 0.76J ... --- ... 

mg/1.. 488 65.3 Ill 1.56 157 

mg/1.. 1.04 0.1931 0.31 0.161 0.201 

mg/1.. 399 29.8 43.7 70 11.5 

mg/1.. ... 0.552 0.56J 0.648 0 . .536 

ug/1.. 1.1301 4,810 40,200 9,950 2,160 

ug/1.. 2.3 ... ... ... ... 

ug/1.. ... ' ...... 9.91 . .. ... 

~ 

W40801 W41101 

--- 41 

. .. . .. 

. .. ---

. .. ---
--- 8 

I 

... IJ 

)J 2J 

... 0.26J 

42.7 232 

0.201J 0.393 

42.6 62.2 

0.53J 0.339 

.58,800 31,500 

. .. . .. 

4121 . .. 

, .. \, 



""[] 
Q) 
(0 
CD 
,l:>. 

~ 

Table 11.4. Results Summary or Radionuclides Detected in New Property Groundwater Samples (pCl/L) 

,am 

~ "' u;· 4' s· o 
:10<1 

0~ 
::: 
g 
6.. 

[ 

0 e 
Ul 

z 
~ 

~ -g 
~ 

---

Radionuclides 

Americium-241 

Radium-226 

Thorium-230 

Thorium-232 

Uranium-234 

Uranium-235 

Uranium-238 

Tritium 

not detected 

W39901 

---
1.081 

---
0.22 

3.231 

0.361 

1.021 

---

'-'m E.>< 
'< (; 
-:~ D indicates a duplicate sample 
~ 8: 1 · estimated quantity 

jj' pCi/L picocuries per liter 

0 

::!1 
0 c: 

"' 0 -g 

W40001 

0.27 

0.511 

0.14 

---
0.611 

0.141 

0.531 

590.2 

Sa lineation Number 

W40101 W40201 W40211° W40801 

--- 0.13 --- 0.411 

1.221 0.411 0.831 1.221 

0.211 --- 0.69 0.431 

0.151 --- --- 0.35 

0.431 0.911 0.151 0.941 

--- 0.15 0.15 0.07 

0.19 0.5 0.47 1.12 

--- 1673.3 1591.5 ---

W4110l 

---
0.511 

1.111 

0.391 

0.131 

---
---

771.6 
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Parameter 

lnorganlcs (continued) 

Barium 

Bismuth 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Lithium 

.Magnesium 

Manganese 

Mereury 

Molybdenum 

Nickel 

Potassium 

Sodium 

Thallium 

Vanadium 

Zinc 

Table 11.7. Results Summary of Chemicals Detected in New Property Groundwater Samples 
Page 2 oCJ 

Sample Identification Number 
Units 

W39901 W40001 W4010l W40:Wl W40l11° 

ug/L 46.91 1331 2401 102J 16.11 

ug/L ... 193 6881 147 Ill 

ugiL 111,000 420,000 703,000 179,000 149,000 

ugiL 309 ... IIIJ . .. . .. 

ugiL 8.3 6.9 ... 7 ... 

ug/L 8.3 26.9J 160 ... . .. 

ug/L 2,840 4,950 136,0001 10,300 2,530 

ugiL ... 8.5J 80.7 6J ... 

ugiL ... 8.4 70.1 12.6 3.9 

ugiL 63,200 86,1001 242,0001 55,6001 45,4001 

ug/L 220 I,OIOJ 2,1901 317J 1111 

ug/L ... ... .. . ... ... 

ug/L ... ... 168 ... . .. 

ugiL 394 18.4J 1221 7.4J ... 

ugiL 65,000 1,SSOJ 10,800 7,4101 4,0301 

ug/L 423,000 24.800 42,400 42.200 42,900 

ug/L 3.6 ... ... . .. ... 

ug/L 2.5 4.7 84.4J IS 4.1 

ugiL 109J 261 413J 67.9 30.3 

W40801 W41101 

5521 951 

1,460J 264 

1,760,000 255,0001 

1641 . .. 
126J 18.2 i 
485 . .. I 

470,0001 31,500 

148 6.7J 

... 132 

462,0001 81,900J 

7,0001 1,1201 

0.4 . .. 

... ... 

322J 32.9J 

13,300 28,400J 

18,900 59,200 

. .. . .. 
138J 29.1 

I,I40J 83 



--

3.2. GROUNDWATER SAMPLING 

Groundwater samples were collected at six locations and evaluated for inorganic, organic, and radiological 

constituents. Eight radionuclides were detected in groundwater. Seven radionuclides were detected in 

samples W40001 and W40801, while six were detected in well W402. These wells are located either 

downgradient of Area 1 or the Spoils Disposal Area. Pu~238 was not detected in the groundwater~ Th-

232 was detected in samples W39901, W40101, W40801, and W41101 at concentrations ranging from 

0.15 and 0.391 pCiJL. Ra-226 was detected in all groundwater samples at concentrations from 0.511 to 

1.221 pCiJL. 

Five VOCs were detected in three monitoring wells, and two SVOCs were detected in five wells. 

Pesticides/PCBs were not detected in the groundwater. 2,4,~ Trinitrotoluene was found in estimated 

concentrations less than 1 ug/L in wells W400 and W411. Three anions and ten metals were detected in 

all groundwater samples. 

3.3. SEDIMENT S 

Twen 

was found in concentratio 

were coilected and analyzed fo 

f 21.87 pCi/g at SD23. 

at SD03. Tritium 

at three sample locations. 

s 230 and 232 were etected in almost every sedim ~g 

d SD14). Twenty-one SVOCs,. 

ected at SD07, SD08, SOlO, 

gin SD23. 

was detected in seven samples in concentrations as high as 33.4 uglkg, also in SD23. 

ER Program, Mound Plant 
Revision 0 

OU5 New Property Extended Phase Field Report 
July 1995 
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PARAMETER NAME 

X SOLIDS 

1,2,3,4,6,7,8-HEPTACHLORODIBENZOFUR 

1,2,3,4,6,7,8-HpCDD 

1,2,3,4,7,8,9-HEPTACHLORODIBENZOFUR 

1,2,3,4,7,8-HEXACHLORODIBENZO-P-DIO 

1,2,3,4,7,8-HEXACHLORODIBENZOFURAN 

1,2,3,5,7,8-HEXACHLORODIBENZOFURAN 

1,2,3,6,7,8-HEXACHLORODIBENZO·P-DIO 

1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIO 

1,2,3,7,8-PENTACHLORODIBENO-P-DIOXI 

1,2·DICHLOROETHENE 

2,3,4,6,7,8-HEXACHLORODIBENZOFURAN 

2-BUTANONE 

2-HEXANONE 

SAMPLE 
LOG DATE ID 

10/26/92 0014 
10/26/92 0045 
10!26/92 0048 
10/26/92 1014 

10/26/92 0014 

10/26/92 0014 

10/26/92 0014 

10/26/92 0014 

10/26/92 0014 

10/26/92 0014 

10/26/92 0014 

10/26/92 0014 

10/26/92 0014 

10/26/92 0034 
10/26/92 0048 
10/26/92 0055 
10/26/92 0056 

10/26/92 0014 

10/26/92 0010 
10/26/92 0014 
10/26/92 0020 
10/26/92 0022 
10/26/92 0034 

10/26/92 0005 

SOIL CHEMISTRY DATA BY LOCATION 
VALIDATED RESULTS 
SITE: ARB98 .AREA B 
LOCATION: P015 PIEZOMETER 
NORTH COORDINATE: 596352.10 FT 
EAST COORDINATE: 1495271.70 FT 
10/22/92 TO 03/05/93 
REPORT DATE: 02/25/94 

DEPTH RANGE UNITS Of 
(FT) MEASURE PVI 

12.0- 14.0 X SOLIDS 
43.0- 45.0 X SOLIDS 
47.0- 48.0 X SOLIDS 
12.0- 14.0 X SOLIDS 

12.0- 14.0 PG/G 

12.0- 14.0 PG/G 

12.0- 14.0 PG/G 

12.0- 14.0 PG/G 

12.0- 14.0 PG/G 

12.0- 14.0 PG/G 

12.0- 14.0 PG/G 

12.0· 14.0 PG/G 

12.0- 14.0 PG/G 

32.0- 34.0 UG/KG J 
47.0- 48.0 UG/KG 
54.0- 55.0 UG/KG 
55.5- 56.0 UG/KG 

12.0- 14.0 PG/G 

9.5- 10.0 UG/KG 
12.0- 14.0 UG/KG J 
19.5- 20.0 UG/KG J 
21.5- 22.0 UG/KG J 
32.0- 34.0 UG/KG J 

4.5- 5.0 UG/KG J 
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PARAMETER DETECTION DILUTION 
VALUE LIMIT LAB CODE FACTOR 

86.4 - ITA 1.00 
88.9 - ITA 1.00 
91.7 - ITA 1.00 
86.4 - ITA 1.00 

17.3 - ITA 1.00 

246. - ITA 1.00 

1.5 - ITA 1.00 

1.9 - ITA 1.00 

1.3 - ITA 1.00 

2.5 - ITA 1.00 

13.7 - · ITA 1.00 

4.7 - ITA 1.00 

.71 - ITA 1.00 

1. 6. ITA 1.00 
10. 6. ITA 1.00 
9. 6. ITA 1.00 
6. 5. ITA 1.00 

.99 - ITA 1.oo I 

13. 11. ITA 1.00 
2. 12. ITA 1.00 
1. 12. ITA 1.00 

11. 12. ITA 1.00 
2. 12. ITA 1.00 

2. 5. ITA 1.00 
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PARAMETER NAME 

ACETONE 

ALKALINITY 

ALUMINUM, TOTAL 

ARSENIC, TOTAL 

BARIUM, TOTAL 

BENZENE 

BENZOIC ACID 

BlS(2·ETHYLHEXYl)PHlHALATE 

BISMUTH, TOTAL 

BUTYL BENZYL PHTHALATE 

CALCIUM, TOTI\L 

CESIUM·137 

SAMPLE 
LOG DATE to 

10/26/92 0010 

10/26/92 0014 
10/26/92 0045 
10/26/92 0048 
10/26/92 1014 

10/26/92 0014 
10/26/92 1014 

10/26/92 0014 
10/26/92 0045 
10/26/92 0048 
10/26/92 1014 

10/26/92 0014 
10/26/92 1014 

10126/92 0020 
10/26/92 0022 

10/26/92 1014 

10126/92 0014 
10/26/92 0045 
10/26/92 0048 

10/26/92 0014 

10/26/92 1014 

\0/26/92 0014 
10/26/92 0045 
10/26/92 0048 
10/26/92 1014 

10/26!92 1014 

SOIL CHEMISTRY DATA BY LOCATION 
VALIDATED RESULTS 
SITE: ARB98 AREA B 
LOCATION: P015 PIEZOMETER 
NORTH COORDINATE: 596352.10 FT 
EAST COORDINATE: 1495271,70 FT 
10/22/92 TO 03/05/93 
REPORT DATE: 02/25/94 

DEPTH RANGE UNITS OF 
(Fl) MEASURE PVI 

9.5· 10.0 UG/KG 

12.0- 14.0 MG/KG J 
43.0· 45.0 MG/KG 
47.0· 48.0 MG/KG 
12.0- 14.0 MG/KG J 

12.0· 14.0 MG/KG J 
12.0· 14.0 MG/KG J 

12.0· 14.0 MG/KG J 
43.0· 45.0 MG/KG J 
47.0· 48.0 MGIKG J 
12.0· 14.0 MG/KG J 

12.0· 14.0 MG/KG 8 
12.0· 14.0 MG/KG B 

19.5- 20.0 UG/KG J 
21.5· 22.0 UG/KG J 

12.0· 14.0 UG/KG J 

12.0· 14.0 UG/KG J 
43.0· 45.0 UG/KG J 
47.0- 48.0 UG/KG J 

12.0· 14.0 MG/KG 8 

12.0· 14.0 UG/KG J 

12.0- 14.0 MG/ICG J 
43.0- 45.0 MG/KG J 
47.0- 48.0 MG/KG J 
12.0· 14.0 MG/KG J 

12.0· 14.0 PCJ/G 
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PARAMETER DETECTION DILUTION 
VALUE LIMIT LAB CODE FACTOR 

130. 11. ITA 1.00 

13310. 115. ITA 1.00 
16872. 112.49 ITA 1.00 
15267. 109.05 ITA 1.00 
31250. 115.74 ITA 1.00 

11100. 4.58 ITA 1.00 
10400. 4.58 ITA 1.00 

5.2 2.29 ITA 1.00 
3.8 2.23 ITA 1.00 
4. 1.49 ITA 1.00 
4.5 2.31 ITA 1.00 

34.0 45.8 ITA 1.00 
41.9 45.8 ITA 1.00 

2. 2. llA 1.00 
1. 6. ITA 1.00 

49. 1600. ITA '1.00 

120. 380. ITA 1.00 
55. 370. ITA 1.00 
56. 360. ITA 1.00 

2.0 34.4 ITA 1.00 

59. 330. llA 1.00 

87200. 1146. ITA 1.00 
165000. 4726. ITA 1.00 
166000. 4469. ITA 1.00 
88200. 1146. ITA 1 .oo 

.0238 o. ITA 1.00 
. -- ' - -- :.......___···---~-- ·--·----- _, 

.. 
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PARAMEtER NAME 

CHLORIDE 

CHROMIUM, TOTAL 

COBALT, TOTAL 

COPPER, TOTAL 

FLUORANTHENE 

FLUORIDE 

HEPTACHLOROOIBENZO·P·DIOXIN 

HEPTACHLOROOIBENZOFURAN 

HEXACHLORODIBENZO·P·DIOXIN 

HEXACHLOROOIBENZOFURAN 

IRON, TOTAL 

LEAD, TOTAL 
L_ -- --

SAMPLE 
LOG DATE ID 

10/26/92 0014 
10/26/92 0045 
10/26/92 0048 
10/26/92 1014 

10/26/92 0014 
10/26/92 1014 

10/26/92 0014 
10/26/92 1014 

10/26/92 0014 
10/26/92 0045 
10/26/92 1014 

10/26/92 0014 

10/26/92 0014 
10/26/92 0045 
10/26/92 0048 
10/26/92 1014 

10/26/92 0014 

10/26/92 0014 

10/26/92 0014 

10/26/92 00,14 

10/26/92 0014 
10/26/92 0045 
10/26/92 0048 
10/26/92 1014 

10/26/92 0014 

SOIL CHEMISTRY DATA BY LOCATION 
VALIDATED RESULTS 
SITE: AR898 AREA 8 
LOCATION: P015 PIEZOMETER 
NORTH COORDINATE: 596352.10 FT 
EAST COORDINATE: 1495271.70 FT 
10/22/92 TO 03/05/93 
REPORT DATE: 02/25/94 

DEPTH RANGE UNITS OF 
(Fl) MEASURE PVI 

12.0· 14.0 MGIICG 
43.0· 45.0 MG/KG 
47.0· 48.0 MG/KG 
12.0· 14.0 MG/KG 

12.0· 14.0 MG/KG 
12.0· 14.0 MG/KG 

12.0· 14.0 MG/I(G 8 
12.0· 14.0 MG/KG 8 

12.0- 14.0 MG/KG 
43.0· 45.0 MG/KG 8 
12.0· 14.0 MG/KG J 

12.0· 14.0 UG/KG J 

12.0· 14.0 MG/KG 
43.0· 45.0 MG/KG 
47.0· 48.0 MG/KG 
12.0· 14.0 MG/KG 

12.0· 14.0 PG/G 

12.0· 14.0 PG/G 

12.0· 14.0 PG/G 

12.0· 14.0 PG/G 

12.0· 14.0 MG/KG 
43.0· 45.0 MG/KG 
47.0· 48.0 MG/KG 
12.0· 14.0 MG/KG 

12.0- 14.0 MG/KG J 
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PARAMETER DETECTION DILUTION 
VALUE LIMIT LAB COOE FACTOR 

58.2 5.79 ITA 1.00 
23.1 5.62 ITA 1.00 
38.9 5.45 ITA 1.00 
76.3 5.79 ITA 1.00 

11.8 2.29 ITA 1.00 
12.3 2.29 ITA 1.00 

9.1 11.5 ITA 1.00 
7.5 11.46 ITA 1.00 

18.5 5.73 ITA 1.00 
12.9 23.6 ITA 1.00 
16.8 5.73 ITA 1.00 

60. 380. ITA 1.00 

.95 .58 ITA 1 .oo 
t.06 .56 ITA 1.00 
.741 .55 ITA t .oo 

1.45 .58 ITA 1.00 

435. . ITA 1.00 

69.9 . ITA 1.00 

51.7 . ITA 1.00 

73.9 . ITA 1.00 

21100~ 22.9 ITA 1.00 
13800. 94.5 ITA 1.00 
6890. 89.4 ilA 1.00 

20200. 22.9 ITA 1.00 

8.6 .91 ITA 1.00 
-

,_ 
. -
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PARAMETER NAME 

LEAD, TOTAL 

LITHIUM, TOTAL 

MAGNESIUM, TOTAL 

MANGANESE, TOTAL 

NICKEL, TOTAL 

NITRATE 

OCTACHLORODIBENZO·P·DIOXlN 

OCTACHLORODIBENZOFURAN 

PENTACHLORODIBENZO·P·DIOXIN 

PENTACHLORODIBENZOFURAN 

PERCENT MOISTURE 

'------- - -

SAMPLE 
LOG DATE ID 

10/26/92 0045 
10/26/92 0048 
10/26/92 1014 

10/26/92 0014 
10/26/92 1014 

10/26/92 0014 
10/26/92 0045 
10/26/92 0048 
10/26/92 1014 

10/26/92 0014 
10/26/92 0045 
10/26/92 1014 

10/26/92 0014 
10/26/92 1014 

10/26/92 0048 
10/26/92 1014 

10/26/92 0014 

10/26/92 0014 

10/26/92 0014 

10/26/92 0014 

10/26/92 0005 
10!26/92 0010 
10!26/92 0014 
10/26/92 0014 
10/26/92 0014 
10/26/92 0020 

SOIL CHEMISTRY DATA BY LOCATION 
VALIDATED RESULTS 
SITE: ARB98 AREA B 
LOCATION: P015 PIEZOMETER 
NORTH COORDINATE: 596352.10 FT 
EAST COORDINATE: 1495271.70 FT 
10/22/92 TO 03/05/93 
REPORT DATE: 02/25/94 

DEPTH RANGE UNITS OF 
(FT) MEASURE PVI 

43.0· 45.0 MG/KG J 
47.0· 48.0 MG/KG J 
12.0· 14.0 MG/KG J 

12.0· 14.0 MG/KG 
12.0· 14.0 MG/KG 

12.0· 14.0 MG/KG * 
43.0· 45.0 MG/KG * 
47.0· 48.0 MG/KG * 
12.0· 14.0 MG/KG * 
12.0· 14.0 MG/KG 
43.0· 45.0 MG/KG 
12.0· 14.0 MG/KG 

12.0· 14.0 MG/KG 
12.0· 14.0 MG/KG 

47.0· 48.0 MG/KG 
12.0· 14.0 MG/KG J 

12.0· 14.0 PG/G 

12.0· 14.0 PG/G 

12.0· 14.0 PG/G 

12.0· 14.0 PG/G 

4.5- 5.0 X MOIST 
9.5- 10.0 X MOIST 

12.0- 14.0 X MOIST 
12.0- 14.0 X MOIST 
12.0· 14.0 X MOIST 
19.5- 20.0 X MOIST 

--
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PARAMETER DETECTION DILUTION 
VALUE LIMIT LAB CODE FACTOR 

5.3 .67 ITA 1.00 
6.4 .45 ITA 1.00 

11.5 .69 ITA 1.00 

22.4 11.46 ITA 1.00 
19.3 11.5 ITA 1.00 

14200. 1146. ITA 1.00 
59800. 4726. ITA 1.00 
69900. 4469. ITA 1.00 
19100. 1146. ITA 1,00 

650. 3.44 ITA 1.oo 1 

754. 14.2 ITA 1.00 1 

517. 3.44 ITA 1.00 

20.6 9.17 ITA 1.00 I 

20.3 9.17 ITA 1.00 

1.12 1.09 ITA 1.oo 1 

1.53 1.16 ITA 1.00 

2110. - ITA 1.00 

50.2 - .ITA 1.00 

2. - ITA 1.00 

35.4 - ITA 1.00 

8. - ITA 1.00 
8. - ITA 1.00 

14. - ITA 1.00 
14. - ITA 1.00 
14. - ITA 1.00 
15. - ITA 1.oo I 

~-
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PARAMETER NAME 

PERCENT MOISTURE 

PHENANTHRENE 

PLUTONIUM-238 

PLUTONIUM-239/240 

POTASSIUM, TOTAL 

POTASSIUM-40 

PYRENE 

RADIUM-226 
L.......__.._ ________ - ------ -------

SAMPLE 
LOG DATE ID 

10/26/92 0022 
10/26/92 0034 
10/26/92 0045 
10/26/92 0045 
10/26/92 0045 
10/26/92 0048 
10/26/92 0048 
10/26/92 0048 
10/26/92 0055 
10/26/92 0056 
10/26/92 1014 
10/26/92 1014 
10/26/92 1014 

10/26/92 0014 
10/26/92 1014 

10/26/92 0014 
10/26/92 0048 
10/26/92 1014 

10/26/92 0014 
10/26/92 0048 

10/26/92 0014 
10/26/92 0048 
10/26/92 1014 

10/26/92 0014 
10/26/92 0045 
10/26/92 0048 
10/26/92 1014 

10/26/92 0014 
10/26/92 1014 

10/26/92 0014 

SOIL CHEMISTRY DATA BY LOCATION 
VALIDATED RESULTS 
SITE: ARB98 AREA B 
LOCATION: P015 PIEZOMETER 
NORTH COORDINATE: 596352.10 FT 
EAST COORDINATE: 1495271.70 FT 
10/22/92 TO 03/05/93 
REPORT DATE: 02/25/94 

DEPTH RANGE UNITS OF 
(FT) MEASURE PVI 

21.5- 22.0 X MOIST 
32.0- 34.0 X MOIST 
43.0- 45.0 X HOIST 
43.0- 45.0 X HOIST 
43.0- 45.0 X HOIST 
47.0- 48.0 X MOIST 
47.0- 48.0 X HOIST 
47.0- 48.0 X MOIST 
54.0- 55.0 X HOIST 
55.5- 56.0 X HOIST 
12.0- 14.0 X HOIST 
12.0- 14.0 X HOIST 
12.0- 14.0 X MOIST 

12.0- 14.0 UG/KG J 
12.0- 14.0 UG/KG J 

12.0- . 14.0 PCI/G 
47.0- 48.0 PCI/G 
12.0- 14.0 PCI/G 

12.0- 14.0 PCI/G 
47.0- 48.0 PCI/G 

12.0- 14.0 MG/KG 
47.0- 48.0 MG/KG B 
12.0- 14.0 HG/KG 

12.0- 14.0 PCI/G 
43.0- 45.0 PCI/G 
47.0- 48.0 PCI/G 
12.0- 14.0 PCI/G 

12.0- 14.0 UG/KG J 
12.0- 14.0 UG/KG J 

12.0- 14.0 PCI/G 
--
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PARAMETER DETECTION DILUTION 
VALUE LIMIT LAB COOE FACTOR 

14. - ITA 1.00 
14. - ITA 1.00 
11. - ITA 1.00 
11. - ITA 1.00 
11. - ITA 1.00 
8. - ITA 1.00 
8. - ITA 1.00 
8. - ITA 1.00 

11. - ITA 1.00 
7. - ITA 1.00 

14. - ITA 1.00 
14. - ITA 1.00 
14. - ITA 1.00 

42. 380. ITA 1.00 
45. 380. ITA 1.00 

.145 .0312 ITA 1.00 

.110 .0698 ITA 1.00 
;292 .0676 ITA 1.00 

.0727 .0312 ITA 1.00 

.0548 .0274 ITA 1.00 

1950. 1146. ITA 1.00 
481. 893.9 ITA 1.00 

1680. 1146. ITA 1.00 

17.3 .3 ITA 1.00 
12.9 .3 ITA 1.00 
6.45 .2 ITA 1.00 

14.5 .3 ITA 1.00 

49. 380. ITA 1.00 
70. 380. ITA 1.00 

.919 .02 ITA 1.00 
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PARAMETER NAME 

RADIUM·226 

SILVER, TOTAL 

SOOIUM, TOTAL 

STRONTIUM-90 

SULFATE 

TETRACHLOROOIBENZOFURAN 

TETRACHLOROETHENE 

THORIUM-228 

TKORIUM-230 

THORIUM-232 

TOLUENE 

SAMPLE 
LOG DATE ID 

10/26/92 0045 
10/26/92 0048 
10/26/92 1014 

10/26/92 0014 
10/26/92 1014 

10/26/92 0045 
10/26/92 0048 

10/26/92 0048 

10/26/92 0014 
10/26/92 0048 
10/26/92 1014 

10/26/92 0014 

10/26/92 0048 
10/26/92 0055 
10/26/92 0056 

10/26/92 0014 
10/26/92 0045 
10/26/92 1014 

10/26/92 0014 
10/26/92 0045 
10/26/92 1014 

10/26/92 0014 
10/26/92 0045 
10/26/92 1014 

10/26/92 0020 
10/26/92 0022 

SOIL CHEMISTRY DATA BY LOCATION 
VALIDATED RESULTS 
SITE: ARB98 AREA B 
LOCATION: P015 PIEZOMETER 
NORTH COORDINATE: 596352.10 FT 
EAST COORDINATE: 1495271.70 FT 
10/22/92 TO 03/05/93 
REPORT DATE: 02/25/94 

DEPTH RANGE UNITS OF 
(FT) MEASURE PVI 

43.0· 45.0 PCI/G 
47.0- 48.0 PCI/G 
12.0- 14.0 PCI/G 

12.0- 14.0 MG/KG 
12.0- 14.0 MG/KG 

43.0- 45.0 MG/KG J 
47.0- 48.0 MG/KG J 

47.0- 48.0 PCI/G 

12.0- 14.0 MG/KG 
47.0- 48.0 MG/KG 
12.0- 14.0 MG/KG 

12.0- 14.0 PG/G 

47.0- 48.0 UG/KG J 
54.0- 55.0 UG/KG 
55.5- 56.0 UG/KG J 

12.0- 14.0 PCI/G 
43.0- 45.0 PCI/G 
12.0- 14.0 PCI/G 

12.0- 14.0 PCI/G 
43.0- 45.0 PCI/G 
12.0- 14.0 PCI/G 

12.0- 14.0 PCI/G 
43.0- 45.0 PCI/G 
12.0- 14.0 PCI/G 

19.5- 20.0 UG/KG J 
21.5- 22.0 UG/KG J 
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PARAMETER DETECTION DILUTION 
I 

VALUE LIMIT LAB COOE FACT Ott I 

.808 .01 ITA 1.00 1 

.557 .004 ITA 1 ;oo 

.865 .01 ITA 1.00 

5.8 2.29 ITA 1.00 
5.3 2.29 ITA 1.00 

225. 4726. ITA 1.00 
226. 4469. ITA 1.00 

.358 .354 ITA 1.00 

242.8 23.1 ITA 1.00 
23.3 21.81 ITA 1.00 

267. 23.15 ITA 1.00 

11.2 - ITA 1.00 

5. 6. ITA 1.00 
8. 6. ITA 1.00 
5. 5. ITA 1.00 

.895 .252 ITA 1.00 

.501 .456 ITA 1.00 

.829 .437 ITA 1.00 

1. .213 ITA 1.00 
1.22 .355 ITA 1.00 
1.37 .412 ITA 1.00 

.948 .146 ITA 1.00 

.461 .192 ITA 1.00 
1.03 .155 ITA 1.00 

2. 6. ITA 1.00 
2. 6. ITA 1.00 
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PARAMETER NAME 

TOLUENE 

TOTAL ORGANIC CARBON 

TOTAL XYLENES 

TRICHLOROETHENE 

URANIUM-234 

URANIUM-238 

VANADIUM, TOTAL 

LOG DATE 

10/26/92 
10/26/92 

10/26/92 
10/26/92 
10/26/92 
10/26/92 
10/26/92 
10/26/92 
10126/92 
10/26/92 
10/26/92 
10/26/92 
10/26/92 

10126/92 

10/26/92 
10/26/92 
10/26/92 
10/26/92 
10126/92 

10/26/92 
10/26/92 
10/26/92 
10/26/92 

10/26/92 
10/26/92 
10/26/92 
10/26/92 

10/26/92 
10/26/92 
10/26/92 

- ---

SAMPLE 
ID 

0034 
0055 

0005 
0010 
0014 
0020 
0022 
0034 
0045 
0048 
0055 
0056 
1014 

0055 

0005 
0045 
0048 
0055 
0056 

0014 
0045 
0048 
1014 

0014 
0045 
0048 
1014 

0014 
0045 
0048 

SOIL CHEMISTRY DATA BY LOCATION 
VALIDATED RESULTS 
SITE: ARB98 AREA B 
LOCATION: P015 PIEZOMETER 
NORTH COORDINATE: 596352.10 FT 
EAST COORDINATE: 1495271.70 FT 
10/22/92 TO 03/05/93 
REPORT DATE: 02/25/94 

DEPTH RANGE UNITS OF 
(FT) MEASURE PVI 

32.0· 34.0 UG/KG J 
54.0· 55.0 UG/KG J 

4.5· 5.0 MG/KG 
9.5· 10.0 MG/KG J 

12.0- 14.0 MG/KG J 
19.5- 20.0 MG/KG 
21.5- 22.0 MG/KG 
32.0- 34.0 MG/KG 
43.0- 45.0 MG/KG 
47.0- 48.0 MG/KG 
54.0- 55.0 MG/KG 
55.5- 56.0 MG/KG 
12.0- 14.0 MG/KG J 

54.0- 55.0 UG/KG J 

4.5- 5.0 UG/KG 
43.0- 45.0 UG/KG J 
47.0- 48.0 UG/KG 
54.0- 55.0 UG/KG 
55.5- 56.0 UG/KG 

12.0- 14.0 PCI/G 
43.0- 45.0 PCI/G 
47.0- 48.0 PCIIG 
12.0- 14.0 PCI/G 

12.0- 14.0 PCI/G 
43.0- 45.0 PCI/G 
47.0- 48.0 PCI/G 
12.0- 14.0 PCI/G 

12.0- 14.0 MG/KG J 
43.0- 45.0 MG/KG J 
47.0- 48.0 MG/KG J 

-- --
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PARAMETER DETECTION DILUTION 
VALUE LIMIT LAB CODE FACTOR 

1. 6. ITA 1.00 
2. 6. ITA 1.00 

7585. 35. ITA 1.oo 1 

11315. 24. ITA 1.00 
7363. 43. ITA t.oo I 
6416. 17. ITA 1.00 
9126. 25. ITA 1.00 

23489. 35. ITA 1.00 I 

6932. 39. ITA 1.00 I 

10906. 17. ITA 1.00 
19274. 22. ITA 1.00 
12624. 10. ITA 1.00 
14889. 23. ITA 1.00 

1. 6. ITA 1.00 

16. 5. ITA 1.00 
1. 6. ITA 1.00 

11. 6. ITA 1.00 
16. 6. ITA 1.00 
11. 5. ITA 1.00 

1.02 .189 ITA 1.00 I 

.708 .166 ITA 1.00 

.664 .11 ITA 1.00 

.915 .184 ITA 1.00 

1.09 .145 ITA 1.00 
.914 .0983 ITA 1.00 
.79 .11 ITA 1.00 

1.01 .0921 ITA 1.00 

21.8 2.29 ITA 1.00 I 

14.5 9.45 ITA 1.00 
10.5 8.94 ITA 1.00 



-o m 
(0 
(1) 

(J'1 
00 

PARAMETER NAME 

VANADIUM, TOTAl 

ZINC, TOTAL 

SAMPLE 
lOG DATE ID 

10/26/92 1014 

10/26/92 0014. 
10/26/92 0045 
10/26/92 0048 
10/26/92 1014 

SOil CHEMISTRY DATA BY LOCATION 
VALIDATED RESULTS 
SITE: AR898 AREA 8 
LOCATION: P015 PIEZOMETER 
NORTH COORDINATE: 596352.10 FT 
EAST CoORDINATE: 1495271.70 FT 
10/22/92 TO 03105/93 
REPORT DATE: 02/25/94 

DEPTH RANGE UNITS OF 
(FT) MEASURE PVI 

12.0· 14.0 MG/KG J 

12.0· 14.0 MG/KG 
43.0- 45.0 MG/ICG 
47.0· 48.0 MGIICG 
12.0- 14.0 MG/ICG 
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PARAMETER DETECTION DILUTION 
VALUE LIMIT LAB CODE FACTOR 

22.3 2.29 ITA 1.00 

45.8 4.58 ITA 1.00 
36.7 18.9 ITA 1.00 
21.7 17.9 ITA 1.00 
48. 4.58 ITA 1.00 




