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Program 

SITE PACKAGE 
Notice of Public Review Period 

The following potential release site (PRS) packages will be available for public review in 
the CERCLA Public Reading Room, 305 E. Central Ave., Miamisburg, Ohio beginning 
May 8, 1997. Public comment will be accepted on these packages from May 8, 1997, 
through June 9, 1997. 

MOUND 

iJ 
Environmental 
Restoration 
Program 

Questions can be referred to Mound's Community Relations at (937) 865-4140 . 

MOUND PLANT 
POTENTIAL RELEASE 

SITE PACKAGE 
Notice ofPubli~ Review Period· 

The fol1owing potential reie~se ·site (PRS) pa~kages: ha~~ been placed.in the CERCLA 
Public Reading Room, 305 E. Central- Ave., Miamisburg, Ohio. The publiC commeilt 
period has been extended on these packages to June 16, 1 997. 

• 
Questions can be referred to Mound's Community Relations at (937) 865-4140. 

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

Miamisburg Mound Community Improvement Corporation 
720 Mound Road 
COS Building 4221 
Miamisburg, Ohio 45342-6714 

Dear Mr. Bird: 

The Core Teani consisting of the U.S. Department of Energy Miamisburg Environmen~al 
Management Project (DOE-11EMP), U.S. Environmental Protection Agency (USEPA), and the 
Ohio Environmental Protection Agency (OEP A) appreciates the input provided by the public 
stakeholders of the Mound facility. The public stakeholders· have significantly ~ntributed to the 
forward progress that has been made on the entire release block strategy for establishing the · 
safety of the Mound property prior to its return to public use after remediation and residual risk 
evaluation. 

Attached please find responses to your June 16, 1997 comments on PRS packages 110, 113-117, 
235, 304/313. 354. and 356, as well as the "Residual Risk Evaluation- Release Block H, April,. 
1997, Revision 0." Document revisions in.accordance with the attached responses are expected 
to be completed in August, 1997. · -

Should the responses require additional detail, please contact Art Kleirirath at (937) 865-3587 
· and we will gladly arrange a meeting or telephone conferenc_e. 

Sincerely, 

DOEIMEMP: ~4Ub/~~ 
Arthur W. Kleinrath, Remedial Project Manager 

USEPA: 0 -~ 

OIDOEPA: 

Timothy J. Fi c er, Remedial Project Manager 

L~Ad/ . 
Brian K. Nickel, Project Manager 
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Reference: Responses to June 16, 1997 Miamisburg Mound Community Improvement 
. Corporation Comments Regarding PRS Packages 113~117, 235, 304/313, 
354, and 356 

PRS 304/313 
Substantive Comments: 

1) The PRS package indicates that three soil gas confinnation survey samples showed 
concentrations of all analytes below their respective guideline criteria or background. 
However, several analytes were detected or concentrations were estimated for detections 
below method detection limits (J-modifier data) for which the attached tables showed no 
background or construction worker guideline criteria were detected or available. · 
These an~ytes include: methylene chloride, naphthalene, benzo (g,h,i) perylene, 
Phenanthrene, Bismuth 210 (negative value?). 

The following analytes were detected at levels slightly above their background 
concentrations and no construction worker guideline criteria were available: aluminum, 
bismuth (detected in associated blanks), calcium (aesthetic contaminant only), chromium, 
copper, iron (aesthetic contaminant only), lithipm, nickel, potassium (aesthetic 
contaminant only), sodium (aesthetic contaminant, also detected in associated blanks), 
vanadium. 

Bismuth-207 was detected above its construction worker guideline and this compound 
was not detected in background samples . 

Cesium-137 slightly exceeded both its background concentration and construction 
worker guideline. · 

How did the Core Team appraise these detections? Were the J-modified values ignored? 

Re¥Jonse: 
1) The J-modifled values were not ignored They will come into the risk evaluation process 

later or at 112 the detection limit. 
. . 

We do take estimated values into account .. All the chemicals that have guideline values 
were at or below the guideline criteria. In the case where there is no guideline criteria, 
they were compared by analogy to other chemicals of that family (i.e., PAH, VOC). 

The Bismuth-21 0 negative value is an artifact of how estimated values were calculated 

In the case ofCesium-137, it is between 1rrs to ](}"6. which is within the acceptable risk 
range of Hr' to J()"6 per the National Contingency Plan (NCP). 

The Bismuth-207 value at 0.0183 is less than the 1(}"6 Construction Worker Guideline 
Value of0.175 . 

Page 2 
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PRS 304/313 

PRS_IDSTORY: 

PRS 304 and PRS 313 are neighboring soils PRSs located approximately 300 feet southwest of 
Building 105. The PRS 304 soils area (also known as the Excavated Materials Disposal Area 
and as Raider's HilJ) was created due to the dumping of low level thorium soils (less than 5 
pCi/g). PRS 313 was created due to a thorium hot spot identified during the Radiological Site 
Survey Project. 

The PRS 304/313 soils area contains the overburden soils excavated from the decommission and 
decontamination (D&D) of the Waste Transfer Line (PRS 300) and from Area 12 (PRS 273). 
Soils from these areas were segregated according to thorium contamination concentration; Soils 
with thorium concentrations greater than 5 pCi/g (5 pCi/g is the guideline criteria for surface _ 
thorium removal) were boxed and shipped for off-site disposal; those soils with less than 5 pCi/g 
of thorium were dumped in the area of PRS 304/313. 

CONTAMINATION: 

1) In 1984, the Radiological Site Survey Project took one surface sample at the location of PRS 
313. Thorium was detected at 15 pCi/g (the guideline value for thorium-232 is 5 pCi/g). 1

• 
2
• 
7 

Plutor.dwil-238 was detected at 0.43 pCi!g (the ALA~~A. guideline criteria for plutonium-238 
is 25 pCi/g).1

' 
2 

2) In 1984, approximately 52 soil samples (15 boring locations) were collected from the area of 
PRS 304 and analyzed by the Mound Plant soil screening facility. 2 Results indicate: 

Contaminant Maximum Concentration Guideline Criteria 
Detected 

Plutonium-238 34.4 pCi/g ref2 25 pCi/g 
(in soil @ 12.5 feet) (Mound ALARA in soil) 

Thorium-232 1.2 pCi/g ref2 15 pCi/g ref4 

(in subsurface soil) (in subsurface soil) 
NOTE: pC1 = p1cocurnes, g =grams, ALARA =As low as reasonably achievable 

3) In 1994, the OUS, Operational Area Phase I Investigation Non-AOC Field Investigations 3 

included the PRS 304/313 area. This investigation included a field instrument for detection 
of low-energy radiation (FIDLER) survey; surface soil sampling and analysis using the 
Mound Plant soil screening facility; and a PETREX passive soil gas survey to detect volatile 
and semi-volatile organic compounds. The survey was conducted over a 100-foot grid 
system. The results of the PETREX passive soil gas survey indicated moderately elevated 
detections of total semi-volatile hydrocarbons relative to surrounding PETREX sampling 
location.3 No relatively elevated detections of halogenated, aromatic, or petroleum 
hydrocarbons were found. 3 The PETREX soil gas methods generally indicate the relative 
presence of a substance, but do not yield a quantitative concentration of that substance. 

Page 3 
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Results of soil samples analyzed by the Mound soil screening facility found no plutonium-
238 or thorium-232 occurs in concentrations above the guideline criteria (25 pCi/g for 
plutonium and 5 pCi/g [surface to 15 em in depth] for thoriumV~7----'---=---==----------

4) In 1995, the Other Soils Characterization project sampled the location of PRS 313 and four 
surrounding locations approximately 10 feet from PRS 313. Soil samples were analyzed for 
organics (by organic vapor and/or organic vapor meter), metals (by X-ray fluoroscope) and 
radionuclides (field detection by FIDLER and lab analysis by Mound soil screening).4

• 
8 

Sample depth was from 0 to 3 feet. 5 The sampling analysis found: 
No radioactive contamination was detected in excess of guideline criteria.4

• 
5
• 

6
• 

7 

No organics were detected above background levels.4
• 
5 

No metal contamination was detected above the 1 0-{j Risk Based Guideline Values. 4• 
5
• 

6 

READING ROOM REFERENCES: 

1) OU9, Site Scoping Report: Volume 12- Site Summary Report, Final, December 1994. 
(pages 6-8) 

2) OU9, Site Scoping Report: Volume 3- Radiological Site Survey, Final, June 1993. 
(pages 9-16) 

3) OU5, Operational Area Phase I Investigation Non-AOC Field Report, June 1995. 
(pages 17-23) 

4) Other Soils Characterization Report Vol I- Text, Final, May 1996. (pages 24-28) 
5) Other Soils Characterization Report Vol II - Appendices, Final, May 1996. (pages 29-31) 

OTHER REFERENCES: 

6) Risk Based Guideline Values, Mound Plant, Final, (Revision 3), December 1995. 
7) Code of Federal Regulations, 40 CFR 192.12 and 40 CFR 192.41. 
8) Data from Mound Soil Screening Lab from Other Soils Characterization Samples. (pages 

31.1, 31.2) 

PREPARED BY: 

George Liebson, Member of the EG&G Technical Staff 
Eric Horstman, Member of the EG&G Technical Staff 
John Nichols, Member of the EG&G Technical Staff 

Page4 



• 

• 

• 

CONTAMINATION: 

SUPPLEMENTAL DATA 
PRS 304/313 

In 1996, the Soil Gas Confirmation Sampling8 investigation sampled the PETREX soil gas 
locations with the highest PETREX ion counts in the southern quadrant of the Mound plant 
These locations were Soil Gas Confirmation samples numbers 15, 16, and 17 which correspond 
to PETREX sample locations 239,219 and 25. 

PRSs 304 and 313 were not sampled as part of the Soil Gas Confirmation Sampling but had 
lower southern quadrant ion counts than the locations that were sampled. Hence, the Soil Gas 
Confirmation results for the PETREX locations with the highest ion counts in Mound's southern 
quadrant provide correlating evidence about the risk of contamination at other southern quadrant 
locations with similar or lower ion counts (i.e. PRSs 304 and 313). The map on page 35 shows 
the location ofPRSs 304 and 313 in relation to Soil Gas Confirmation Sampling locations 15, 16, 
and 17. 

The following table lists both the maximum qualitative PETREX ion counts in Mound's 
southern quadrant and the corresponding quantitative Soil Gas Confirmation sampling results. 
The table also compares these results to the qualitative PETREX ion counts for PRSs 304 and 
3i3 . 

Total Aromatic 4,568,544 (#15) 
Hydrocarbons 

Total Semivolatile 71,014 (#16) 
Hydrocarbons 

Total C5-C11 8,946,541 (#15) 
Petroleum 
Hydrocarbons 

Total Halogenated 2,481,563 (#17) 
Hydrocarbons 

None 

None 

None 

None 

'i:,::M:aX:im1lffi•IolitcoWits::i, 
;:::!jh; th~·;:viblrii )~~>=:f;pf{S§i!i! 

:;•, 304::'i!it(fi' j\U/ ;; 

583,402 

20,316 

924,070 

Not Detected 

The correlations made above make no conclusions about individual contaminant concentrations 
at PRSs 304 and 313 only that the overall health risk from PRSs 304 and 313 is expected to be 
similar to or less than that of the PETREX locations with the highest measured ion counts. 

REFERENCES: 

8) Soil Gas Confirmation Sampling, May 1996. (pages 32-41) 

Page 4.1 



/. 
/ 

/ 

• 

• 

• 

/ 

MOUND PLANT 
PRS 304/313 

DISP-OSAL SITE FOR CONTAMINATED SOILS- AREA SOUTHWEST 
OF BUILDING 105 

RECOMMENDATION: 

PRS 304 and PRS 313 are neighboring soils PRSs located approximately 300 feet southwest of 
Building 105. The PRS 304 soils area was created due to the dumping of low level thorium 
soils. PRS 313 was created due to a thorium hot spot identified during the Radiological Site 
Survey Project. 

Soils from on-site removal actions with thorium concentrations greater than 5 pCi/g (5 pCi/g is 
the guideline criteria for surface thorium removal.) were boxed and shipped for off-site disposal; 
those soils with less than 5 pCi/g of thorium were put in PRS 304/313. 

Sampling in 1984 at PRS 304 found plutonium and thorium below 1 o-s Risk Based Guideline 
Values. Results from sampling in 1995 at PRS 313 and four locations approximately 10 feet 
from PRS 313 indicated no radioactive contamination in excess of guideline criteria, no organic 
contan1ination detected above background levei or any metal contamination detected above 1 0-6 
Risk Based Guideline Values. 

Therefore, NO FURTHER ASSESSMENT is recommended for PRSs 304 and 313. 

CONCURRENCE: 
DOE/MEMP: ~/~ ~? 

Arthur W. Kleinrath, Remedial Project Manager (date) 

USEPA: J. ~ z(tt/91 
(date) 

7((9/97 
(dale) 

OEPA: ~ .;r 4<"L 
Brian K. Nickel, Project Manager 

SUMMARY OF COMMENTS AND RESPONSES: 

Comment period from ----lS:.~J.....:~"'-~/_1....;...7 __ to ---.!o:~:::....,~/;..L..-t...L)_q..:..._:_7_ 
D No comments were received during the comment period . 

% Comment responses can be found on page /, 2. 
I 

of this package. 
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REFERENCE~TERIAL 

PRS 304/313 
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~ContrciNo. -----
·. ~ .... :_ .. 

Environmental Restoration Program 
. ·-. 

. -:·- .. -:-. . 

: .. .: ' -~;.'!1'•. --·· . -::."":...::.~:-__ ~.:..·_ .. 

r=~o~ERAbLe liN·rr~'SITE ~coPINa~RE~ORT: , ; 
~-······-·-- --. .. ... . . . . . .. . -~-. ·' '·; 
·;-~~VOLUME 12 -·SITE SUMMARY REP.ORT~~·~;-.· -,· ;::; ... 
~ .. ~-r:-_·· ... -:~..,_,._ ........ - _.:. . ...... -~ .··---·· __ .... ~_ ... _ . ...,._ ..... :~~---. --~~-i,..~,....; .. t-- ........... :;,... .. .:__ __ _ 

. . -. .. ~-~, .. -....... ·.. -··-···-

............. .: .... _ .. _, _____ .. 
-----~------ -~:-·--•--.....-.:'11~-----

MOUND ·PLANT : . 
MIAMIS~URG, OHIO 

December 1994 

. Final 

I ,. 
-:.,._ .. lot.~ .... , .. :.,.....--. 

. '· .. 

· . ··u.s. Depart~ent of Energ;:~· . 
· Ohio Field Office 

EG&G Mound Applied Technol~gies · 

~ .. 
----

.. 
------ . . 

.. _ ... 
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. , .. Operational JurisdictiOn . . Histoifc Actlvhlis. I 

,•;. f! ·.·' ,:: . . FFA Reaul~to,Y ' Evidence Of llespon~• · l Fuither Action 
No. Site Name Location Status Regulated Unit* . Authorltt SpiH Response . SWMU: . neieese . AuthoritY . Recommended ou 

299 Building 38 Oiesel Fuel Storage G-9 In Service BUSTA BUSTA No BUSTA I OM 
Tank !Tank 1211 

300 Area 19, Underground Waste G-6 Historical NA SWMU Yes AEA Yes 6 
Trans~er Line·. G-7 

G-8 .. 
G-9 

301 Building 38 In-line Incinerator G-9 Historical NA SWMU No AEA I No 

302 Area 0, Acid leach Field H-8 H-9 Historical AEA SWMU No AEA ! Yes 6 
G-8 G-9 

~,. .. llllarchousa.H (Ma Pad 141 G·9 .Grounds AEA t>Jn At:A I t.J,. 

~04 .. £Kcavated Materials Disposal 1-8 
.. 

Grounds runoff to overflow. AEA No •• ;'1'Rf',.)t. 

I 
Yea 5 

Area pond 
(AKA Rader's Hilll .. 

-;:,u::J ....... .,ta .... u_.,. "'UIJIIU'" ...... ...... "' ...... I Til 0 

306 SM/PP Hill Seep 0609 L-9 NA AEA No CERCLA I Yes 6 

307 Site Survev Project E-9 Grounds AEA Yes AEA 

I 
Yes 6 

Potential Hot Spots' · .. 
Location C0007 

308 Site Survev Project F-10 Grounds AEA Yes AEA 

l 
Yea 8 

Potential Hot Spots 
location C0028 

309 Site Survev Project F-9 Grounds AEA Yes AEA l Yes 6 
Potential Hot Spot 

location S0307 

310 Site Survev Project U·9 Grounds AEA Yes AEA 

I 
Yes 6 

Potential Hot Spot 
location 5064 7 

311 Site Survev Project 1·6 Grounds AEA Yes CERCLA 

I 
Yes 5 

Potential Hot Spot 
location 50706 

312 Site Survey Project J·9 Grounds AEA Yea CERCLA 

\ 
Yea 5 

Potential Hot Spot 

-~ 
-· .., .. ,~>, . .,_.,.,~~~~® . .$QQU .. ~ ., ., .... , .. __ ,_,~: . 

. 313 . Site Survev Project 1·8 Grounds AEA Yes CERCLA 

I 
Yea 8 

Potential Hot Spot 
location 50982 

,... ...... "'""' ............... ·- I nu D -

"'tl A.2· 
Ill 
(0 
(1) 
......, 



• • 
1 • Soil Gas Survey • Freon 11. Freon 113, Trens·1,2·Dichloroathylene, Cls-1,2-Dichloroethylene, 1,1, 1· Trichloroethane, Perchloroathylene, Trichloroethylene, Toluene 
2. Gamma Spectroscopy· Thorlum-228, ·230, Cobalt-60, Caslum-137, Radium-224, -226, ·228, Americlum-241, Actlnium-227, Bismuth-207, Bismuth-210m, Potasslum-40 
3 • Target Analyte list 
4- Target Compound List (VOC) 
5 - Target Compound List ISVOCI , 
6. Target Compound list (Pesticides/Polychlorinated Biphenyl) 
7 • Dioxins/Furans 
8 • Extractable Petroleum Hydrocarbons IEPHI/Total Petroleum Hydrocarbons (TPHI 
9 ·Lithium 
10 • Nitrate/Nitrite 
11 • Chloride 
12 • Explosives 
13 • Plutonlum-236 
14 • Plutonlum-238, Thorlum-232 
15- Cobelt-60, Ceslum·137, Radlum·226, Amerlcium-241 
16 ·Tritium ' 

Rafarence List 

1. DOE 1986 "Phase 1: Installation Assessment Mound [DRAFT). • 
2. DOE 1992a "Remediallnvestigatlon/Feaslblllty Study, Operable Unit 9, Site·Widll Work Plan (Final). • 
3. OOE 1992c "Mound Plant Underground Storage Tank Program Plan & Regulatory Status Review (Final).• 
4. DOE 1993a "Site Scoping Report: Vol. 7- Wasta Management (FINAL!.• 
5. EPA 1988a "Preliminary RevlawNisuel Site Inspection for RCRA Facility Assessment of Mound Plant• 
6. DOE 1993d •operable Unit 9, Site Scplng Report: Vol. 3 • Radiological Site Survey (FINAL). • 
7. DOE 1993c "Operable Unit 3, Misc. Sites Limited Field Investigation Report." 
8. DOE 1992d *Reconnaissance Sampling Report Decontamination & Decommissioning Areas, OU6, IFINALI.• 
9. Fentlman 1990 "Characterization of Mound's Hazardous, Radioactive end Mixed Wastes. • 
10. DOE 1992f "Operable Unit 9, Site Scpolng Report: Vol. 9 ·Spills and Response Actions IFINAL)." 
11. Styron and Mayor 1981"Potable Water Standards Project: Final Report. • 
12. DOE 1993b "Reconnaissance Sampling Report· Soil Gas Survey & Geophysical Investigations, Mound Plant Main Hill and SM/PP Hill (FINAL). • 
13. DOE 1993d •operable Unit 9, Site Scoplng Report: Vol. 3 • Radiological Site Survey (FINAL). • 
14. DOE 1991b "Main Hill Seeps, Operable Unit 2, On-Scene Coordinator Report for CEACLA Section 104 Remedial Action, West Powerhouse PCB Site.• 
15. Halford 1990 "Results of South Pond Sampling. • · 
16. DOE 1993e "Operabla Unit 4, Spacial Canal Sampling Report, Miami Erie Canal.• . 
17. DOE 1990 "Preliminary Results of Reconnaissance Magnetic Survey of Mound Plant Areas 2, 6, 7, and c.· 
16. DOE 1992a "Remedial Investigation/Feasibility Study, Operable Unit 9, Site-Wide Work Plan (FINAL)." 
19; Rogers 1975 "Mound Laboratory Environmental Plutonium Study, 1974." 
20. DOE 1992h "Ground Water and Seep Water Quality Data Report Through First Quarter, FY92. • 
21. Dames end Moore 1976a, b "Potable Water Standards Project Mound Laboratory• end "Evaluation of tha Buried Valley Aquifer Adjacent to Mound Laboratory." 
2 2. DOE 19921 "Closure Report, Building 34 • Aviation Fuel Storage Tank. • 
23. DOE 19921 ·closure Report. Building 51 ·Waste Storage Tank. • 
24. DOE 1994 •operablo Unit 1, Remedial Investigation Report. • 
25. EG&G 1994 "Active Underground Storage Tank Plan.· 
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ENVIRONMENTAL RESTORATION PROGRAM 

OPERABLE UNIT 9, SITE SCOPING REPORT: 

VOLUME 3 - RADIOLOGICAL SITE SURVEY · 

MOUND PLANT 

MIAMISBURG, OHIO 

June 1993 

DEPARTMENT OF ENERGY 

ALBUQUERQUE FIELD OFFICE 

ENVIRONMENTAL RESTORATION PROGRAM 

EG&G MOUND APPUED TECHNOLOGIES 

FINAL 
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:. Sample locations S0472 and S1092, shown on Plata 1 as possible hot spots, are probably not 

associated with the thorium project, as S1 092 is largely thorium-230 and is associated with Area 23, 

____ described-in-a-companion-section-of-this-report. 

-· '.;:: 

~ -·- :l .... -· •• • ' • • ----~ ... -~ -·· 
-· • • - ' • • • • Tf - •• 

5.1 0. EXCAVATED MATERIALS DISPOSAL AREA 

The excavated materials disposal area is located on the SMJPP Hill adjacent to Area 1 and south of the 

water tower (Figure 5.1 ). The area is colloquially known as Rader's Hill. The area contains the 

overburden soils excavated during the 0&0 of the waste transfer line on the west slope of the SMJPP 

Hill. The excavation is known as Area 19. The excavation overlapped the southern margin of Area 

12, known to be contaminated with thorium. During excavation, soils that had thorium concentrations 

were staged and later segregated depending on the thorium concentrations. Soil with thorium 

concentration greater than 5 pCi/g were boxed for offsite disposal and those with less were moved 

to the excavated materials disposal area (Draper 1985). About 52 samples were collected from the 

disposal area in 1984 and analyzed in the Mound soils screening facility. Results indicate total thorium 

lev~ls around 1 pCi/g; the highest was 1.2 pCi/g (MRC 1984). The data sheets are included in 

Appendix E. 
: li 

5.11. RAILROAD SIDING 

The railroad siding or spur that enters Mound Plant from the west has been used extensively for 

shipping and receiving radioactive materials and radioactively contaminated wastes. Through the 

1 950s and 1960s, the siding was used for unloading lead casks containing the bismuth/polonium 

mixtures used in tt,e polonium processing. In the mid-1950s, the siding was the site of the unloading 

of thorium drums, as well as the decontamination of the boxcars in which the drums were shipped. 

The siding historically extended about 500 feet east of their current location. The eastern portions 

were removed or simply buried at an unknown date. The portion that would underlie the waste 

transfer line, known as Area 19 (Plate 1 ), is gone and may have been removed when the line was built . 

in 1967 (DOE 1992g). Portions of the siding east of Area 19 (Plate 1) are known to be in place, but 

co~ered by a thin layer of soil. 

Th~ siding itself was not a sampling target during the Site Survey Project (Stought et al. 1988); 

however, some limited sampling has been performed. Site Survey Project samples S0485 and S0491 

(Appendix E) located near the siding (Plate 1 l indicated levels of plutonium-238 below 5 pCi/g and less 

• than 2 pCi/g of thorium. Subsequent sampling along the siding indicates that elevated thorium 

contamination may be very localized. Two samples collected in 1987 and analyzed by the Mound Plant 
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5.9. AREAS OF POSSIBLE ELEVATED THORIUM ACTIVITY 

Evaluation of the Site S_uJY.eyJ~roject.data.indicates.that.both.isolated-and-contiguous·areas·of·elevated ____ _ 

thorium activity, above the Mound Plant guidelines of 5 (surface) and 15 (subsurface) pCi/g, may exist 

beyond the areas with numerical indicators. Inspection of Plate 5 suggests that low·level thorium 

activity may be spread to the areas northwest of Areas 8 and 9 across Area 7. Considering that the 

thorium project actually involved redrumming operations in Areas 7 and 9, the mechanism of 

contaminant transport would have been fugitive dust emissions. This is largely consistent with the 

distribution of thorium depicted in Plate 5. Since this region of the upper valley of the plant has under 

gone considerable new construction and has been paved with asphalt since the redrumming operations, 

the isopleth concentrations depicted in Plate 5 may now be represented by spotty contamination in 

actual field conditions. Samples from locations C0007, C0028, S0307, S0425 are indicated as 

possible hot spots on Plate 1. 

Indications of elevated levels of thorium adjacent to Area 8 (Plate 5) are substantiated by samples . . 
collected since the Site Survey Project.. Sample were apparently collected north and west of the 

fenceline and south of Building 61 (Plate 1 ). Results reported from the Mound Plant Soil Screening 

Facility CMRC 1985) indicate thorium concentration that ranged from 1 to 28 pCi/g and plutonium·238 
. . 

concentrations from 3 to 58 pCi/g. Approximately 24 samples were cc!lactad and analy-zed, bUi ihe 

individual sample locations were not established for this report. The data sheets are included in 

Appendix E. 

An area of possible elevated thorium activity is noted on Plate 1 , west of Area 7. This area is located 

slightly uphill and to the southwest of Building 98. Table V .6 presents the results of the locations that 

have been included in this area. The maximum concentration of thorium reported, 37.69 pCi/g, was 

detected in the sample collected from core location C0011 at a depth of 18 inches. Thorium levels 

in excess of the Mound Pl~nt cleanup levels (5 pCi/g for the first 15 em of soil and 15 pCi/g for below 

15 em depth) were also measured in samples from core location C001 0 and surface locations S0287 

and S0288 (Table V.6). : 

Mound Plant drawings #FSE16472 (DOE 1992f) indicates the depth to bedrock _in this area of Mound 

Plant is approximately 180 inches, or about 15 ft. The core locations in this area were sampled to at 

least 216 inches. Based on the Mound Plant drawing referenced above, it appears that the core 

locations in this area were sampled to bedrock, although boring logs are not available. 

A second area of low·level but possibly wid .. spread~thorium contamination is indicated· in Area 1 

(Plates 1 and 5). This area was also involved with thorium storage and repackaging, but has 

experienced several cleam,1p activities, as previously described. Sample locations S0971 and S0982 

(Table V. 7), indicated as possible hot spots on Plate 1 , may represent outlying areas of contamination 

associated with operations in Area 1 • 

c q gu 
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Tabla V. 7. (page 2 of 2t 

Plate I Coordinates MRCID Depth Plutonlum-238 Thorlumb 

Location • South West No. Mo·Yr Qnch, (pCifg, IPCI/g, 

S0647d 3340 2610 2778 10·83 0 NR NR 

50706 3325 4035 402t 07-84 0 28.90 b 

50971 4075 3025 5958 07-84 0 0.15 5.02 

~MI'Pil.lf4W Pilfllll ··-·-IJ I 
~82 3625 3025 5944 07·84 0 0.43 14.94 

a. .......... u. .......................... , .... 
51092 2t85 3362 8413 12·84 e 0.31 323.51 

Tritium 

(pCifml, 

•Map locallons are given using a ·c· to designate core tocallons and an ·s· to designate• surface locations . 

Coball-60 

(pCifg, 

LDL 

Ceslum-137 

(pCifg, 

270 

• 
Radlum·226 

IPCI/g,l 

LDL 

Amerlclum-24 I 

(pCI/g, 

LDL 

bA "b"lndlcates that the total thorium concentrallon was less than the background tevelo)f 2 pCI/g, using FIDLER screening. Therefore, radlochemlcatanalysls was not performed. 

CThe boring log for this location Indicates that sampling was not performed IO bedrock (AppendiK a,. . . 
d • . . • . . ' •. 
Contaminated soli was eacavated from this location In 1984. Post-cleanup soli concentrations of ceslum-137 were less than 2 pCI/g (Draper 1984,. 

•the depth given for this sample was ·ss: For mapping purposes (Plate ,,,lhls Is assumed to be a surface sample. 
1
1sotoplc results are available lor thll sample and Include 0.99 pCI/g of lhorlum-228; 321 pCI/g of thorlum-230, and 1.5 pCi/g or thorlum-232, for a total of 323.5 pCI/g olthorlum. 

FIDLER -field Instrument lor the detection ollow-energy radiation I 
LDL · The measured concantralion was below the lower detection llmll, estimated to be 0.5 pCI/g lor coball-60, cesium· I 37, and amerlclum-24 I; and I pCI/g lor radlum-226. 

MAC 10; MOnsanto Research Corporationldentillcallon 

NR · No result given 

pCi/g · plcocurles per gram 

pCi/mL • picocurles per milliliter 
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RADIOLOGICAL DATA (FIDLBR SURVBY MOUND SOD.. SCRBBNING FACILITY DATA) FOR NON-AOC POINTS 

I 
FIDLER SURVBY DATA MOUND SOU.. SCRI!BNINO PACU.ITY' DATA 

FIDLER 

\ Contamination FIDLER Contamination FIDLER Readinas Out~ 
SMPID Criteria CHI Readings CHI Criteria CH2 Readings CH2 Channel Plutonium • 238 · Thorium ~ 232 · 

Unlts:CPM Unlts:CPM Units: KCPM Units: KCPMI Units: KCPM · . · Units: .,Cila . · · · · .. Units: pCi/al 
RBSULTS RBSULTS RESULTS RESULTS RESULTS . RBSULTS Note: RESULTS Note: I 

04N06 · 137.8 100 6.5 5.0 NC 0 •• . 0.3 ... \ 

04N6.5 137.8 1000 6.5· 80 45 NC .. ' NC i 
~NOl .. ""o+'·'" 131.8 .•. "·-· ' 100 •·ihr~· .. i.o...••· 6.S.-~ ... ···. ,..;,· ....... i6.0 .z .. 'ilt.::.<~;;;~~. NC--.... ·· I D. .. .In• I 

. 04N08: 179.4 100 ' 10.92 8.5 NC 0 a .... • I I ~ 
llill 04NI,--. t.!Jo: .. 1!,; , ....... '"'"' ...... ... . • [Vol • I ' 

04NI4 170.3 110 9.72 6.0 NC 16 a 1.4 a I 
I 

04NI.5 179.4 170 10.92 8.5 NC 19 • 1.2 • • I 
04NI6 119.4 140 10.92 8.0 NC 31 b 0.8 • I 
04NI7 179.4 170 10.92 8.0 NC IS • I . . . . . .. : I 
04NI8 179.4 160 10.92 8.5 NC 37 '. b. I .. • I 
04NI9 179.4 ISO 10.92 9.5 NC 35 -b 1.5 · • I 
04N20 130 75 6.5 5.5 NC 21 • 1.1 .. , ... I 
04N2i I ' 130 so o! 6.5 .. • 4.5. NC II ·':· • 0.1 • • I 
04N22 1.57.3 JlO . 8.45 8.0 NC 0 • 0.9 • .,. l 
04N23 139 . 100 9.23 6.5 NC 16 • 0.6 •• I 
O.SN02 · 253.5 115 12.48 9.0 . NC 30 " b ·, 1.2 ; .t· • I 
O.SN03 253.5 95 12.48 5.5 NC 16 : a 1.3 a I 
O.SN04 253.5 115 12.48 7.S NC .. 27 .. . .. b. . . 1.1 . . . • I 
OSNO.S 253.5 105 12.48 7.0 NC I • 0.8 • I 
O.SN06 184.6 70 11.7 4.0 NC 0 • 0.3 I• I 
O.SN07 184.6 160 11.7 6.5 NC 0 ; ,. ·.I I 0.8 ; • I 
0.5N08 184.6 125 11.7 8.5 NC 18 I 1.2 • I. 
05NI3 179.4 145 10.92 9.5 NC 16 I 1.2 I I 
0.5NI4 119.4 120 10.92 7.0 NC 25 .... b 0.2 I I 
OSNIS 179.4 . 140 10.92 9.5 NC 41 b 0.5 • . '•l•t' I' . I 
OSNI6 \ 210.6 . 

140 12.22 11.0 NC 16 a 1;1 . ;, ~ I . I 
OSNJ1 210.6 145 12.22 9.0 NC 18 a· I . . .. : ·-- a . I 
OSNI8 210.6 165 12.22 10.5 NC 39 b 0.8 • I 
0.5NI9 . 130 lOS I 6 . .5 9.5 NC 7 a 0.9 I I 
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5.0 Results 

Samples collected as part of the Other Soils characterization effort underwent analyses 
under two distinct programs, the Field and Laboratory Programs. Figure 5.1 shows the 
program meaSurements for the two programs. 

Field Program 

Samples were subject to field analyses for elevated activity (alpha, beta, and gamma) and 
the presence of organic compounds. As part of the field effort, the PXRF was used to 
analyze for inorganic metals, and the Mound Radiological Laboratory provided analyses 
(initially) for Pu238 and Th232. Later, the Mound Radiological Laboratory expanded its 
scan to include a number of additional radionuclides. 

Field and Mound Rad lab data were reviewed against specific action levels of the D&D 
program, and in accordance with the SAP. Data exceeding action levels were tabulated, 
and are presented by area in this section. Raw field data has been retained in Appendix E. 

LabProwam 

Based on initial field results, and consultation with Mound Project Engineers, specific 
locations were targeted for resampling. Collocated samples were shipped offsite to 
independent laboratories to analyze for specific radionuclides, organic compounds, and 
metals. 

Analytical results of the two programs were compared to help quantify data collected as 
part of the field program. 
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5.0 Results 

Table 5.2 shows the action levels used in the Other Soils Field Program to identify 
potentially contaminated soil. 

Table 5.2 Field Action Levels 

Field Instruments 
FIDLER 

OVA 
OVM 
PXRF 

Channel 1 (Pu} 
Channel 2 (Th} 

Arsenic 
Barium 

Cadmium 
Chromium (High) 
Chromium (Low) 

Lead 
Mercury 

Selenium 
Silver 

Mound Rad Lab 
Plutonium 238 

Thorium 232 
Radium 226 
Cesium 137 

Americium 241 

*NRC Limit 

Action Level 

1000 cpm Above Background 
5000 cpm Above Background 

1 Meter Unit Above Background 
1 Meier Unit Above Background 

102.07 mg!Kg 
1489 mg/Kg 

NA 
NA 

164.43 mg!Kg 
1'7., --.n/V n 
.& '"'"' .U&f7.1. .. ft 

NA 
NA 

2559 mg!Kg 

25 pCilg 
5 pCilg 
5 pCilg 

15 pCilg • 
20 pCilg 

The action level for Cesium 13 7 was reduced for this report from the D&D action level 
· of 80 pCilg to the NRC action level of 15 pCilg. The basis for adjusting this limit can be 
found in a communication with the Nuclear Regulatory Commission (NRC) which 
discusses decommissioning criteria and maximum acceptable isotope concentrations in 
soil. A copy of the communique may be found in Appendix H. 

Analyses of soil samples revealed no radiological, organic or inorganic compounds in 
concentrations exceeding the action levels defined in Section 5.1. Figure 5.15 graphically 
represents Hot Spot 80982 field sampling results. 
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interpreting sample data: 

nomenclature is of the form XXYY-ZZOO 

Where: 
XX = Area desi9nation 

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

zz = Sample Type 
so = Soil 

00 = Sample Depth 
01 = Surface 
04 = 0-4 feet 
08 = 4-8 feet 
12 = 8-12 feet Page 31 
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TEST CRITERIA 

1.) ACTIVITY IN THE 88 KEV WINDOW CALIBRATED FOR TH-232. 

2.) ACTIVITY IN THE 17 KEV WINDOW CALIBRATED FOR PU-238. 

3.) INDICATION OF OTHER ISOTOPES (Y) MEANS THAT ISOTOPES OTHER 

THAN TH-232 AND PU-238 MAY BE PRESENT. 

SEE GAMMA SPECTROSCOPY REPORT. 

METHOD STATISTICS 

----- PU - 238 --------
UNCERTAINTY (+/-) 

----- TH - 232 --------
UNCERTAINTY (+/-) 

WELL · MDA ( 95 % CONFIDENCE·) · MDA ( 95 % CONFIDENCE) 

A 

B 

c 

(pcijg) (pCi/g) .. 

31 

31 

25 

13 

13 

., ., ...... 

( pCi/g) . (.pCijg) 

2.1 0.9 

. 2.1 0.9 

2.6 1.1 

Page 31.2 



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 32 



.. 

c_ 

• 

• 

• 

Table 1.1 Soli Analyte Ust 

Volatile Organic Comggunds 
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-Qhloronaphthalene 
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 ,3-0ichl~robenzene 
1 A-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 
Auo~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 (totaO 

Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1 ,2,3-cd)pyrene 
lsophorone 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Naphthalene 
2-Nitroaniline 
3-Nitroanifine 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
N-Nitroso-di-n-propylamine 
N-Nitroso-diphenylamine. 
2,2-oxybls(1.Chloropropane) 
2,4,5-Trichlorobenzene 
2,4,6-Trichlorobenzene 
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Table 1.1 Soil Analyte Ust (Continued) 

Pesticldes/PCB's 

Aroclor-1016 

Aroclor-1221 

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

Aldrin 
Alpha-BHC 

Beta-BHC 

lnorganics 

Aluminum 

Antimony 

Arsenic 
Barium 
Beryllium 

Bismuth 

Cadmium 

Calcium 

Chromium 

.Cobalt 

Radionuclides 

Americium-241 
Bismuth-207 

Bismuth-21 o 
Cesium-137 

Cobalt-60 

ER Program 
Revision 0 

Delta-BHC 

Gamma-BHC 
alpha-Chlordane 
gamma-Chlordane 

4,4'-000 
4,4'-DDE 
4,4'-DDT 
Dieldrin 

Endosulfan I 

Copper 

Cyanide 
Iron 

Lead 
Lithium 

. Mag~esium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Plutonium-238 

Plutonium-239/240 

Potasslum-40 

Radium-226 
Thoriurn-228 

Soil Gas Confinnation Sampling 
April 1996 

Endosulfan II 

Endosulfan sulfate 
Endrin 

. Endrin aldehyde 
Endrin ketone 
Heptachlor 

Heptachlor epoxide 

Methoxychlor 
Toxaphene 

Potassium 
Selenium 

Silver 

Sodium 

Thallium 

Tin 
Vanadium/' 

Zinc 
Nitrate/Nitrite 

Explosives (USATI-IAMA,PETN) 

Thoriurn-230 
· Thorium-232 

Uraniurn-234 
Uranium-235 

Uranium-238 
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ANALYTE 

1 ,2-Dichloroethene (total} 

2-Butanone 

Benzene 

Carbon Disulfide 

Chloroform 

Chloromethane 

Ethylbenzene 

Methylene Chloride 

Tetrachloroethane 

Toluene 

Trichloroeth~ne 

Xylene (total} 

ER Program 
Revision 0 

• 
Table A.1. Soil Gas Confirmation Detected Volatile Organic 

NO&ntry • not detected 
mg/kg • mllllgramslkllogram 
NA • value not available 
NC ·Background not comp 
NO • No detections In bac:kground umples 
mg-Nikg • milligrams per kilogram, reported aa nitrogen 
J • Numerical value Ill an estimated quantity 
B - Anlllyte detected In blanks ussoclated with this sample 
Red • above Guideline 01teria (GC) 
Green • above OC and bekwv Elackground 
Magenta • above Background 11nd Below OC 
Blue • above Background (no C."C) 

Soil Gas Confirmntion Sampling 
April 1996 

• -?-

NA 

96 NA 

NA 

2 J NA 

NA 

NA 

NA 

1 J NA 

NA 

NA 

28 NA 

3 J NA 

4 J NA I 21 

I AnnAntfix A 
A·2 



"'0 
Ill 
(0 
(J) 

VJ ....., 

• 
ANALYTE 

(J.tg/Kgl 

Acetone 

1 ,2-Dichloroethene (total) 

2-Butanone 

Benzene 

Carbon Disulfide 

Chloroform 

Chloromethane 

Ethyl benzene 

Methylene Chloride 

Tetrachloroethane 

Toluene 

Trichloroethane 

Xylene (total) 

ER Program 
Revision 0 

Table 

SGC 
NAC 

000016 

8 I 
2 

• 
~rmation Detected Volatile Organic Compounds (cont.) 

J I 10 / ~ 

No entiY ~not detected 
mglkg • miUlgramslkllogram 
NA ·Value not available 
NC ·Background not eomp 
NO • No detections In background samples 
mg-Nikg • milligram& per kilogram, reported as nitrogen 
J • Numerical value II an estimated quentlty 
B - Analyte detected In blanlal aAOCiated with thla sample 
Red • aboVe Guideline Qlterla (GC) 
Green • aboVe GC and belOW Background 
Magenta • aboVe Background and BelOW GC 
Blue • aboVe Baclcground (no GC) . . 

Soil Gas Confirmation Sampling 
Apri11996 

• .. ~ 

Background 
~On!UnJCTIOn 

NA 

NA 21500000 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 21 

'AnnAnrtix A 
A-3 



"'0 
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(Q 
CD 
w 
(X) 

· .... ·. 

• 
ANALYTE 

SEMIVOLATILES ~g/Kg) 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo{a)anthracene 

Benzo{a)pyrene 

Benzo{b)fluoranthene 

c8enzo(g,h,Qperyle"!l .. · · . 
-~~ ~~~·~-,~· . ."' _:· t.-.+r I •-.-: :·~~:): :~ 
BenzoCiclfluoranth8118. :;,.~.·~ 
. • _.; ., . . . . . !J • .' ~\· 

Bls(2-ethylhaxyl)phthalate .. · 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Di-n-butyl phthalate 

01-n-octyl phthalate 

Dibenz{a,h)anthracene 

lndeno(1 ,2,3-cdJpyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Phenol 

Pyrena 

ER Program 
Revision 0 

• 
Table A.2. Soli Gas Confirmation Detected Semivolatile Organic Compounds·(cont.) 

67 

66. 

)_~f,~~ 
..... 

-~f. 

110 ' J 
~: ::·.:-:::1· .. ·~;_. ;,_ 

. 36 J 

120 rnQikg - milligrams/kilogram 
NA - Value not available 
NC- Background not comp 
NO - No detections In background samples 
mg-Nikg - milligrams per kilogram, reported as nitrogen 
J - Numellcal value 18 an eatfmated quantity 

~ 

8 - Analyte detected In bianka aaaocJat1lld with this sample 
Red • above Guideline 01terta (GC) 
Green • above GC and below Background .1g 
Magenta •·above Background and Below GC 
Blue .. above Background (no GC) 

18 

21 

J 

J 

J 

J 

J 

I 

.. 
::·:.~·: ... '( .... ,. 

)~',:,j/''> :· :) 
····•·:····*'····~····· . ·.;o~ -~~...;,../':.. ~. 
;:~,:Jj·.:~'jj.·;!J; 
"!_:-: · ... ~.;~t·\'. 

I 

61 J I 

Background 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N, 

NA 

NA 

NA 

NA -
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
I 

• 

I .. 

I 660000000 
I 
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Table A.2. Soil Gas Confirmation Detected Semivolatile Organic Compounds (cont.) 

SGC SGC SGC: SGC 
10'-e 

Constr~ction 
ANALYTE ., NAC NAC SAN NAC Background Worker 

000016 000017 000018 000021 Guidelines 
I 

SEMIVOLA TILES 1!-'g/Kg) I 
Acenaphthene NA Nt 

Acenaphthylene NA Nt 

Anthracene NA 32ooopooo 

Benzo(a)anthracene 47 J NA 4100 
I 

Benzo(a)pyrene 42 J .68 NA 41f 

Benzo(b)fluoranthene 39 J 59 88 J NA 4H?O 

Benzo(g,h,i)perylene 33 J 49 100 J NA Nt 

Benzo(k)fluoranthene 46 J NA 410f0 

Bis(2-ethylhexyl)phthalate 100 J J NA 215000 

Butylbenzylphthalate NA 2150opooo 

Carbazole NA Nt 

Chrysene 51 J 54 J 220 J NA 41oqoo 

Di-n-butyl phthalate NA 105000000 
I 

Di-n-octyl phthalate J NA 21500000 
I 

Dibenz(a,hlanthracene 28 J NA 410 
I 

Dibenzofuran NA Nt 

Diethyl phthalate NA N~ 

Fluoranthene 100 J 28 J NA 42500000 
I 

Fluorene NA Nt 

lndeno(1,2,3-cd)pyrene 27 J 53 J 4EI NA 4100 
I 

2-Methylnaphthalene NA Nt 

Naphthalene NA Nt 

Phenanthrene 63 J NA Nt 

Phenol No entry - nofdetected NA 650000000 

26 
mg/kg - mllllgramalkllogram I 

Pyrena 87 J J 91 NA - Value not available NA 3200QOOO 
NC - Background not c:Omp 
NO - No detections In background samples 
mg-Nikg - milligrams per kilogram, raported as nitrogen 
J - Numerical value Ia an estimated quantity 

\. 
"'0 B - Analyte detected In blank& asaoclated with this sample 
Q) Red • above Guideline Qlteria (GC) 

(Q 
(I) Green • aboVe GC and below Background 
w ER Program Soil Magenta • aboVe Background and Below GC ~ppendix A 
co 

Revision 0 Blue • aboVe Background (no GC) I A-14 



• -No enl/y • not detected • mglkg • milligrams/Idiogram 

I • NA - Value not available 
NC- Background not comp 
NO • No detections In background aamples 
mg-Nikg • milligrams per Idiogram, raported as nitrogen 
J • Numerical value Ia an estimated quantity 
B • Analyte detected In blanks associated with thla sample 
Red • above Guideline Cr1ter1a (GC) .. _-'..~II I I 1o·• Green • above GC and below Background SGC SGC SGC Magenta • above Background and Balow GC 
Blue a above Background (no GC) NAC NAC NAC 

000016 000016 000017 

INORGANICS (mg/kg) 

Aluminum 7370 ~0000 
.1~-

19000 NA 

Antimony NA 426 

Arsenic 3.6 J 2.4 8.6 320 

Barium 61.3 B 68.7 

Beryllium 0.24 B 0.46 r' sO.~ ; 1.3'• 1 o.1 
Bismuth 0.82 B __ _1.2---" B ... NA NA 

Cadmium 3.7 6.7 8.6 2.1 1060 
1 .. 

Calcium 342000 133690 23800 310000 NA 

Chromium 9.1 17.7 24.6 20 

Cobalt 6.8 B 11.6 B 18.6 19 

Copper 12.2 19.3 26.9 26 

Cyanide 1.0 NO 

Iron 16600 26600 40000 36000 

lead J '14.3 14.1 27.6 48 
INA 

lithium B 30.7 16.0 B 26.1 34.1 26 NA 

Magnesium 4760 ~4600 6260 40000 INA 
Manqanese 689 641 1360 1400 136000 

Mercury 0.07 B NC 320 

Molybdenum 0.61 B 1.3 B 0.76 B 27 NA 

Nickel . 13.8 23.9 34.4 32 ~1600 

Potassium 1010 B 2090 B 3680 1900 
INA 

Selenium NA NA 

Silver 1700 

Sodium 248 B 398 B 209 B 240 NA 

Thallium 460 NA 

Tin B 1.7 .B 3.3 B 20 NA 

Vanadium 10.7 :z3.8 30.2 26 
Zinc 67.7 ~70.6 103 140 

"U 
Ill ER Program Soil Gas Confirmation Sampling I Appendix A (Q 
Ill Revision 0 April1996 A·29 
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Ol 

10 
(1) 

~ ..... 

• 
ANALYTE 

Blsmuth-210 

Cesium-137 

Cobalt·60 

Plutonium-238 

Plutonlum-239/240 

Potasslum-40 

Radium-226 

Thorlum-228 

Thorlum-230 

Thorlum-232 

Uranlum·234 

Uranlum-236 

Uranlum-238 

ER Program 
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• SGC I SGC 
NAC NAC 

000016 000018 

0.162 

0.0183 

·0.00477 

0.0783 

0.0142 

0.0118 0.263 

0.00413 

19.2 15.2 

1.40 0.934 

1.37 1.04 

1.48 1.36 

1.43 0.894 

1.01 0.766 

0.0927 0.0394 

0.965 0.993 

• 
SGC 
NAC 

000017 

0.682 

0.200 

0.0166 

29.1 

0.980 

1.10 

1.01 

1.28 

0.898 

0.0403 

0.862 

0.684 

.00487 

10.1 

0.877 

0.496 

Soil Gas Confirmation Sampling 
April 1998 

NO 

NO 

NO 

0.42 

NC 

) 0.13 

0.18 

37 

2 

1.6 

1.9 

1.4 

1.1 

0.11 

1.2 

I 

I 

• 
to·• 

Construction 
Worker 

Guidelines 

4.96 

0.175 

NA 

0.46 

0.1 

6.6 

5.6 

NA 

0.14 

0.86 

44 

60 

37.6 

3.36 

11 
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