Environr_nental
Restoration o
Program | ‘




. RE ..
PUBLIC RELEASE

PRS 266/395

0

!

| FINAL Comment period expired. No comments. Recommendation page Oct. 10, 1996
1 . annotated. '
S |

. FINAL Signature page changed to show correct review period. Nov. 19, 1996
2 i :

| |

|
BINNING REVISIONS On the Supplemental Data page, 2nd para: changed from“(see map on Dec. 18, 1996
(CHANGED POST page 64)” to “(see map on page 60)”
BINNING) '
3 PRS 395 binned No Further Assessment, Dec. 18, 1996.
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PRS 266/395
PRS HISTORY:

PRS 266 (also-recognized as Area 8) was identified as a potential release site as a result of
_ historical information and the radiological site survey performed in October 1983.

PRS 395 was identified as a potential release site in June 1994 as part of the Operable Unit 5
Operational Area Phase I Investigation Non-AOC Field Report.

PROCESS DESCRIPTION:

The historical data suggests the radiological contamination associated with PRS 266
(approximately 25,000 square feet) is from surface soil which was removed from Areas 9 and 1
(Areas 9 and 1 were used for repackaging drums of Thorium 232 sludge). For PRS 266 and 395,
no record of hazardous chemical processes are known to have occurred and there are no
buildings-located in the immediate area.

CONTAMINATION:

Radiological data from the Site Survey in 1983 identified Thorium 232 contamination at a
maximum value of 254.3 pCi/g in a subsurface sample at a depth of 80 inches. The Pu-238
levels were slightly elevated in the same area. PRS 395, which is at the western edge of PRS
266, indicated elevated levels of "Total Halogenated Hydrocarbons". On a relative basis, the
contamination level was nearly 500,000 ion counts. Three sets of data are attached which all
verify high levels of Thorium-232 in PRS 266, which is the primary contaminant of concern.

READING ROOM REFERENCES:

1) OU9 Site Scoping Report: Volume 12 - Site Summary Report. (pages 5-6.1)

2) OU9 Site Scoping Report: Volume 7 - Waste Management. (pages 7-13)

3) OU9 Site Scoping Report: Volume 3 - Radiological Site Survey Report. (pages 14- 24)

4) OUS Operational Area Phase I Investigation Non-AOC Field Report Samplmg and Analysis
Plan for the Other Soils Areas, June 1994. (pages 25-35)

5) Sampling and Analysis Plan for Other Soils Area, June 1994. (pages 36-55)

PREPARED BY:

Gerald Maul, Member of EG&G Technical Staff
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PRS 395
(SUPPLEMENTAL DATA)

CONTAMINATION:

In February 1996, PRS 395 was sampled as part of the Soil Gas Confirmation Investigation
This investigation was a quantitative survey performed as the second phase to the original 1994
OUS, Operational Area Phase I qualitative PETREX Soil Gas Investigation.

Soil Gas Confirmation samples #000001 was taken within approximately 50 feet of PRS 395
(see map on page 60). The soil was sampled over a depth of 1 to 2 feet and analyzed by
laboratories outside of Mound for volatiles, semivolatiles, PCBs, pesﬁcxdes metals,
radionuclides, and explosives. Results showed:

All concentrations of volatile, semivolatile, PCBs, pesticides, metals, radlonucildes, and
explosives, in the soils, were below the applicable ALARA, regulatory, or 10°® Risk Based
Soil Guideline Criteria.® "% -

SUPPLEMENTAL REFERENCES:
6) Soil Gas Confirmation Sampling, May 1996, Revision 0. (pages 56-66)

7) Risk Based Soil Guidelines, Final, Revision 0, December 1995.
8) Code of Federal Regulations, 40 CFR 192.41 and 40 CFR 192.12.

Page 3, |



MOUND PLANT
PRS 266/395
SOIL CONTAMINATION

Supersedes October 18, 1995 Recommendation

RECOMMENDATION:

PRS 266 was identified as a potential release site as a result of historical information and the
Radiological Site Survey performed in October 1983. The 25,000 square foot area has three
sets of data indicating high levels of thorium-232 (greater than 200 pCi/g). Therefore,a
RESPONSE ACTION is recommended for PRS 266, as previously recommended on
October 18, 1995.

PRS 395 was identified as a potential release site in June 1994 due to qualitative PETREX
soil gas results during the Operable Unit 5, Operational Area Phase I Investigation. On
October 18, 1995 further assessment for halogenated hydrocarbons was recommended for
PRS 395. A subsequent quantitative Soil Gas Confirmation Investigation sample taken
within 50 feet of PRS 395 showed that all concentrations of volatile (including halogenated .
hydrocarbons), semivolatile, PCBs, pesticides, metals, radionuclides, and explosives in the
soils were below their respective ALARA, regulatory or 10°° Risk Based Guideline Criteria.
Therefore, NO FURTHER ASSESSMENT is recommended for PRS 395.

CONCURRENCE: _
DOE/MEMP: ey N P o Y

Arthur W. Kleinrath, Remedial Project Manager (da/te)/

USEPA: Twstt. Pl gl

Timothy J. Fischér, Rémedial Project Manager (date)

OEPA: | K.z /Z/ L8 s

Brian K. Nickel, Project Manager {date)

SUMMARY OF COMMENTS AND RESPONSES:

Comment period from to

O No comments were received during the comment period.

[J  Comment responses can be found on page of this package.
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REFERENCE MATERIAL
PRS 266/395
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Document Controt No.

Environmental Restoration Program

OPERABLE UNIT 9 SITE SCOPING REPORT:

. VOLUME 12 - SITE SUMMARY REPORT |

MOUND PLANT
MIAMISBURG, OHIO

December 1994

U.S. Department of Energy
Ohio Field Office

" EG&G Mound Applied Technologies ~ ~ — "~~~ ~~7 7 omromos s mo e
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No. " Rét.

264 Explos;ive Waste Storage -7 In service Classified, non-explosive wastes 4,5,
Bunker (Magazine 53} 18

. Explosion residuals {primarily aluminum
! residuals)

Hazardous Substances

None Suspected No Data

Contaminants listed under Explosive Waste
Storage Bunker {Magazine 53)

Detonators, Detonating cord, Thermite,
Pyrotechnic powders, Primary explosives :

High explosive powder, PETN, PBX, RDX,

HMX, HNS, CP :
- HNS (hexanitrostilbene) '

265 Biodegradation Unit -7 Inactive Soapy wastewater containing explosives 4,5, Suspected S 7. See ; 4
constituents 18 18 Pyrotechnic,
Thorium 14, 15, 16’ Table B.1

i (Table V.3 in Ref. 6)

. Area 8, Grounds Thorium-232, Plutonium-238
Thorium-Contaminated Soils

267 | Area ,Thori Storge and F-9 " Grounds | " Plutonium-2: , Thorium , 4, orium 313, 2 . | able B.
Redrumming Area G-9 . 5,618 ‘ (Table V.4 in Ref. 6)
L Thorium sludge constituents (c) |
268 Building 31, Contaminated F-9 In service Plutonium-238 4 None Suspected See Area 9 Table B.9 6
Material Storage Building 1
. Thorium 3 ‘
\
: Tritium :
269 Building 36 Historic Gasoline G-10 Historical Gasoline 3 No information No Data |
Tanks {Tanks 239 and 240) on when tanks '
' . : were removed |
270 Undergrbund Sanitary Sewer G-10 In Service Organic solvents, plating solutions, 4 Suspected S 4 3,4,56,9,| TablesB.S, B.7, B.8, 7
. Lines laboratory chemicals, nitric acid, hydrochloric VvOCs 10, 11,12, and B.9
: G6 & G?7 acid, methylene chloride, strong acids and 13,16 !
, bases "
2N Building 37 Sanitary Waste F-10 In service Sanitary wastes 3, 4 § None Suspected No Data ;
Tank (Tank 100) |

A.1-2

9 g



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

2 - Gamma Spectroscopy - Thorium-228, -230, Cobalt-60, Cesium-137, Radium-224, -226, -228, Americium-241, Actinium-227, Bismuth-207, Bismuth-210m, Potassium-40
3 - Target Analyte List

4 - Target Compound List (VOC)

5 - Target Compound List (SVOC)

6 - Target Compound List (Pesticides/Polychlorinated Biphenyl)

7 - Dioxins/Furans

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

9 - Lithium

10 - Nitrate/Nitrite
11 - Chloride

12 - Explosives -
13 - Plutonium-238

14 - Plutonium-238, Thorium-232

15 - Cobait-60, Cesnum 137, Radium-226, Americium-241
16 - Tritium i

Reference List ;

DOE 1986 “Phase | Installation Assessment Mound (DRAFT)."

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

DOE 1992c “Mound Plant Underground Storage Tank Program Plan & Regulatory Status Review (Final).”

DOE 1993a “Site Scoping Report: Volume 7 - Waste Management (Final).”

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

DOE 1993d “Operable Unit 9, Site Scoping Report: Volume 3 - Radiological Site Survey (Final).”

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

DOE 1992d “Reconnaissance Sampling Report Decontamination & Decommissioning Areas, OU6, (Final).”

Fentiman 1990 “Characterization of Mound's Hazardous, Radioactive and Mixed Wastes."

10. DOE 1992f “Operable Unit 9, Site Scoping Report: Volume 11 - Spills and Response Actions (Final).”

11. Styron and Meyeri1981 “Potable Water Standards Project: Final Report.”

12. DOE 1993b “Reconnaissance Sampling Report - Soil Gas Survey & Geophysical Investigations, Mound Plant Main Hill and SM/PP Hill (Final).”
13. DOE 1993d "Operable Unit 9, Site Scoping Report: Volume 3 - Radiological Site Survey (Final)."

14. DOE 1991b "Main Hill Seeps, Operable Unit 2, On-Scene Coordinator Report for CERCLA Section 104 Remedial Action, West Powerhouse PCB Site.”
15. Halford 1990 “Results of South Pond Sampling.”

16. DOE 1993e “Operable Unit 4, Special Canal Sampling Report, Miami Erie Canal.”

17. DOE 1990 “Preliminary Results of Reconnaissance Magnetic Survey of Mound Plant Areas 2, 6, 7, and C.”

18. DOE 1992a "Remedlal Investigation/Feasibility Study, Operable Unit 9, Site-Wide Work Plan (Final)."

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

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

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

23. DOE 1992j "Closure Report, Building 51 - Waste Storage Tank.”

24. DOE 1994 "Operable Unit 1, Remedial Investigation Report.”

25. EG&G 1994 “Active Underground Storage Tank Plan.”
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PERABLE UNIT 9, SITE SCOPING REPORT:

“:VOLUME 7 - WASTE MANAGEMENT ;. .~~~
MOUND PLANT | o
. MIAMISBURG, OHIO :

February 1993 .

" FINAL . ol
_(Revision 0) e o o .
Department ofEnergy e B |

Albuquerque Field Office R : R

L. . . L f

Environmental Restoration Program
EG&G Mound Applied Technologies
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with aluminum and copper cladding was al
s 1955). One shipment in January 1955
‘ 1955). The drums shipped by raiic

part of the metal scrap invegfory {Nuclear Metals, Inc.

nsisted of 45 kg of oxide and£5 kg of turnings (Waldfogie

ere unloaded in the old Warehfuse 9. The drums were stored

in many areas of the plant, inclyding Warehouse 15, the Quonsetfiut, W Building, G Building (Scott

1955a), and many open aregé (Figure 2.10).

Although the thoriumgefinery project was terminated, the Arums of thorium residues continued to be

stored at Mound. /Because of the corrosive nature of tifese sludges, the drums leaked and frequent

repacking was/hecessary. Typically, 20 to 40% the drums were repacked annually. Initially,

repacking of leaking drums took place in Warehgfse 15, but the elevated radiation levels (radaon}

forced e work outside to Area 3 and later tg/Area 9 (Figure 2.10). In 1961, a new bulk stopége

faciligf was proposed for containment of tYfle sludge. This facility, known as Building

pleted in 1964, and most of the contgfits of the drums were transferred into the builgiig at that
ime. By 1973, at least 117 55-gallon

ums of thorium residue were still stored outsigé the building

but were to be moved inside (Storey £73a). Building 21 originally did not have any géors or windows

and was referred to as a silo. Thyf sectioned roof allowed the materials to be lgaded. The oxalate
sludge was stored in a separate foom from the hydroxide sludges. By this tim#, the sludges had lost
- a significant amount of moistyffe; and, during the dumping of the material igho the bin through a roof
opening, significant emissiyfn of- fugitive dust occurred, contaminating/£he surrounding area. The

' thorium sludges remain

material. General Atfmic Company purchased the sludge and/Degan packaging the material in

in storage in Building 21 until a decisiopf was made to dispose of the

55-gallon drums and shipping it to its facilities in October 1974, completing the task in July 1975.

Once the silo by [ %Cotter Concentrate.

ing was clean, it was used to store the dr

2.5.1. Process Description *! @

The preliminary design for the thorium refining process, the starting point for the developmental studies
at Mound, was based upon pilot plant studies conducted at the National Lead Company of Fernald,
Ohio, and the ORNL,.where a thorium extraction process known as the Thorex process was developed.
The background work conducted at these two facilities formed the basis for laboratory and pilot
development studies for the Monex process conducted at Mound. The Monex process development
work at Mound took place in the R Building in 1954 and 1955. The Monex pulse column pilot plant
was ins;ailed in room 1-B of the SW Building. The pilot plant was constructed of laboratory glassware
and 2-inch glass columns. A berm constructed around the pilot plant served the purpose of containing
any spills. .

ER Program, Mound Plant RI/FS, OU 9, Site Scoping Report: Vol. 7 - Waste Managemeni

Revision 1 December 1992
MOUNDS/MISSFO72.W28 07/29r92 Page 8
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barium chloride followed by a pH adjustment to 6. This step resulted in the precipitation of the radium

9 isotopes. No analytical data were found to indicate the concentrations of radium-228 and -224 present
in the raffinate or wastewater. This aqueous waste went to the 30,000-galion influent tanks in the

WD Building. Itis not known whether it was treated or simply di_luted and released to the Great Miami

__ _River._The tributyl phosphate and nitric acid. wastes were probably drummed_for_shipment_and burial. -

offsite, but this has not been confirmed. The equipment used in the pilot plant, including the columns,

glassware, pumps, and other equipment, was cleaned and subsequently used for the protactinium-231
separations (Meyer 1956c¢).

The production-scale thorium refinery facility that was planned for construction at Mound required
extensive construction in the SW Building. Construction of the foundations for the refinery equipment
was néarly complete in the west side of the SW Building when excavations for the refinery exposed
a section of contaminated soil and gravel that had resuited from leakage of radium-actinium process
wastes from the sump located on the west side of room SW-1-A. The sump served the "hot" side of
the old cave in which the radium and'actinium was proéesSed. About 200 ft3 of contaminated soil and
gravel were excavated and dumped into an old septic tank. The septic tank was a remnant from the

plant construction in the late-1940s and is currently included in Area 7 (DOE 1992g).

The majority of the waste generated by the thorium refinery project at Mound was associated with the
storage of the 1,650 tons of thorium-containing siudges. Some of the drums in which the thorium was
shipped were in poor condition when they arrived; many of the drums were apparently frozen when
they were shipped and had thawed in transit, resuiting in contamination of the interiors of the boxcars.
These boxcars underwent decontamination procedures before being allowed to leave the facility. In
some cases, the interior flooring and other contaminated material was removed, and some of the

flooring was replaced.

Equipment necessary to conduct the redrumming was initially installed in Warehouse 15 (Figure 2.9},
but the high leveis of radon caused the operation to be moved outdoors (Thomas 1991). One report
indicates that some redrumming took place by an AEC contractor other than MCC. The drums were
washed, and the resulting "thorium decantate,” amounting to 630 drums of wastewater, was diluted
and released to the river in early January 1956 (Meyer 1956a). This release probably took place either

to the storm sewer or the NPDES OQutfall 001 pipeline to the Great Miami River.
The highly corrosive nature of the sludges resuited in drum leakage and subsequent soil contamination.

___ The repacking of leaking drums became an ongoing activity. Somewhere between 15,000 and 20,000
‘ steel drums had to be disposed of before the sludge was put into storage in Building 21 (Meyer

1979a). Corroded drums were collapsed and buried at Mound in the areas now known as Areas 2 and

ER Program, Mound Plant RI/FS, OU 9, Site Scoping Report: Vol. 7 - Waste Management

Revision O - July 1992 Page 10
MOUNDI/MISSFO72.W28 07/29/82



7 (Figure 2.9). Used drums were not cleaned and contained residual amounts of the thorium sludges.
Soils contaminated with thorium at the areas of redrumming and around the silo {Building 21) were
removed to other areas and were generally dumped over the western slopes of the SM/PP Hill. The
areas of redrumming are now known as Areas 3 and 8. Area 1 surrounds the old silo, and Areas 8,

12, and perhaps 7 recenved the contammated soﬂs (DOE 19929) Equupment used dunng redrummmg

operatnons, mcludlng a flatbed truck and a conveyor belt, is known to have been bur;ed in Area 7
(Figure 2.9). Nothing is known of the fate of the thorium metal. Mound reviewed the options for :
disposal of the thorium in April 1973 (MRC 1973a). This report indicated that same material had been
sold prior to 1973. There is no specific mention of the thorium metal. An inventory of the thorium
that was stored at Mound as of April 1973 does not include thorium metal. When Mound decided to
sell the thorium residues, the invitation to bid, dated November 1, 1973, did not mention thorium metal
available for sale (MRC 1973d).

2.6. THORIUM-230 (IONIUM) PROG S

lonium is an alpha-active thoriurgffsotope with a half-life of 8.05 x 10* yegfs. lonium and thorium-230

are names that have been ugfd interchangeably to identify this isotog€. The interest in ionium goes

Mallinckrodt {(McCarthy 1955). InfNovember 1955, Mound received a directive 0 proceed with the

design and construction of thigftacility, with a target completion date of Fejfruary 1956 (Johnson
1955). The process chemi research and development took place in R Building. The larger
columns required for prody€tion separation also were assembled in the J¥ Building. lonium was to be
used as a tracer elemenyfin the Redwing test program, and kilogram gfantities of ionium were needed
for weapons diagnos)ft tests. Between April 6 and May 18, 195§, five shipments of a total of 400

g of ionium were de to the AEC (Haubach 1956a, 1956b, #56¢c, 1956d).

ER Program, Mound Plant RI/FS, OU 9, Site Scoping Report: Vol. 7 - Waste Manageme
Revision 1 December 1992

MOUNDS/MISSFOT2. W28 07729192 Page 11
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Later versions of the map appeared in the waste management site plans of the mid-1970s (e.g., MRC

1974c) with the correct thorium-232 isotope identified.

The contamination levels within Area 7, reported as a result of the Site Survey Project investigation,
are pIutonium-ZéS and thorium concentrations of 7.40- and 20.52 pCi/g, respectively, in surface
* samples (DOE 1991¢). Other radionuclides detected included radium-226 (2 pCi/g), cesium-137 (1.2
pCi/g), and tritium (5.23 nCi/L). '

6.1.1.4. Area 8, Thorium-Contaminated Soils from Areas 1 and 9 (Historical)

Area 8 is northwest of Building 31, on the SM/PP Hill in the eastern portion of Mound (Figure 6.1), and
encompasses approximately 25,000 ft2 (MRC 1985a). Area 9 and Area 1 were contaminated by the
repackaging of the thorium-232 sludges in 1965 and 1966. When these areas were scraped to remove
the surficial contamination {in 1965), the soils were disposed of in Area 8 and Area 12. During the
1982 to 1985 Radiological Site Survey (DOE 1991c), plutonium-238 was detected at a maximum
concentration of 24.4 pCi/g in a surface sample; all other surface samples were less than 10 pCj/g.

" The maximum thorium concentration was 254.3 pCi/g in a subsurface sample at a depth of 80 inches.
6.1.1.5. Area 10, Debris from Dayton Units (Historical)

Area 10 is west of Building 30, on the slope of the SM/PP Hill, in the east-central portion of Mound
(Figure 6.1) (DOE 1991c). It was used for the disposal of concrete contaminated with polonium-210
from the Dayton operations. The concrete was deposited in 1950 and, because of the short half-life
of polonium-210 (138.4 days), is no longer radioactive (DOE .1992g). One hundred and sixty
truckloads of debris were brought to Mound from Dayton Unit |V (Halbach 1950), and 100 truckloads
were brought from Unit [ll. It is unknown how much of this was stored in Warehouse 10, the tropical
huts, or dumped in Area 10. Many of the temporary buildings at Unit Ill were also razed and brought
to Mound when that facility was decommissioned. Some more recent concrete disposal may also have
occurred, but nothing is known for certain. The area is estimated to be approximately 150 ft by 100
ft. The single surface soil sample collected from Area 10 during the 1982 to 1985 Radiological Site
Survey had a plutonium-238 concentration of 11.8 pCi/g and a thorium concentration of less than 2
pCi/g (DOE 1891c).

6.1.1.6. Area 12, Thorium-Contaminated Soil from Area 1

Area 12 is west of Building 38, on the SM/PP Hill, in the eastern portion of Mound (Figure 6.1) (DOE

1991c). In 1965, soil contaminated with thorium-232 was transferred to Area 12 from Area 1, when

ER Program, Mound Plant.  RI/FS, OU 9, Site Scoping Report: Vol. 7 - Waste Management

Revision O July 1992
MOUNDS/MISSFO72.WP8  7/20/82 Y Page 13
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The drilling and sampling were performed using an auger drill rig and a 2-ft, split-barre! sampler. As
the split-barrel sampler was removed from the borehole, it was monitored for radioactivity
contamination by Mound Plant heaith physics personnel using a FIDLER to detect radioactivity

contamination that would pose a hazard to the workers present. After the soil was removed from the

sampler and placed in sample containers, field team members wearing gloves brushed the remaining

soil out of the sampler. The gloves were then monitored with an alpha scintillometer before the

split-barrel sampler was used again. However, no standard decontamination was performed.

The core locations are shown in Plate 1. The core locations were surveyed by a licensed surveyor after
drilling was completed. The available reports submitted to Mound Plant by the drilling subcontractors
are presented in Appendix B.

2.1.4. Sample Analyses

2.1.4.1. FIDLER Screening

In order to identify samples with concentrations of plutonium-238 exceeding 25 pCi/g and total thorium
exceeding 2 pCi/g, all of the soil samples collected were pulverized and then screened using a Bicron®
FIDLER at the Mound Plant Soil Screening Facility, known as trailer 15 at the time of the Site Survey
Project. The Soil Screening Facility is now located in the H Building at Mound Plant (Plate 1). The
minimum detectable activity at which plutonium-238 can be reliably detected at the Mound Plant
screening facility is estimated to be 25 pCi/g (Draper 1986b). The detection of plutonium-238 at lesser
concentrations (12-25 pCi/g) was: unreliable and had an estimated error of +75 percent. The
estimated error decreased with increasing sample activity; for samples with 25 to 100 pCi/g of
plutonium-238, the estimated error was =35 percent, and for samples with > 100 pCi/g, the estimated
error was + 30 percent {Casella and Bishop 1984). The minimum detectable activity for thorium from
FIDLER screening was estimated to be about 2 pCi/g (Stought et al. 1888). The Moynd Plant

procedure for screening sdil samples is provided in Appendix A.
2.1.4.2. Radiochemical Analysis for Piutonium-238
Because of the high error {+ 75 percent) involved in the FIDLER screening of samples containing less

than 25 pCi/g of plutonium-238, all soil samples were radiochemically analyzed by Mound Plant for

plutonium-238. The lower detection limit (LDL) for plutonium-238 by this method was estimated to

be 0.01 pCi/g, with a relative precision (two standard deviations) of 25 percent. The overall precision.

of the plutonium-238 measurements was reported to be about 18 percent (DOE 1991b). The Mound

ER Program, Mound Plant OU 9, Site Scoping Report, Vol. 3—-Rad Site Survey

Revision 1 : December 1992
MOUNDSWMSSSDI12.WP2 12722192
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Plant procedure for the radiochemical analysis of soil samples for plutonium-238 is provided in

Appendix A.

2.1.4.3. Radiochemical Analysis for Thorium

radiochemically analyzed for thorium, resuilting in the radiochemical analysis of about 12 percent of the

samples. The LDLs for the thorium isotopes using radiochemical procedures were estimated to be

- 0.3 pCi/g for thorium-228, with a relative precision of 60 percent;
- 0.3 pCil/g for thorium-230, with a relative precision of 30 percent; and

- 0.1 pCi/g for thorium-232, with a relative precision of 70 percent.

The overall precision for the thorium measurement was reported to be about 25 percent. The thorium
results were reported in pCi of total thorium per gram of soil, isotopes were not identified. The Mound

Plant procedure for the radiochemical analysis of soil samples for thorium ‘is provided in Appendix A.
2.1.4.4. Gamma Spectroscopy

Gamma spectroscopy was performed by Mound Plant on approximately 350 (18 percent) of the sail
samples in order to verify the identity of the radionuclides present when screening indicated the
presence of gamma-emitting radionuclides, but little excess plutonium or thorium was identified by
radiochemical analysis. Gamma spectroscopy is capable of detecting a variety of gamma-emitting
radionuclides; the radionuclides detected in samples coliected during the Site Survey Project included
cobalt-60, cesium-137, radium-226, actinium-227, and americium-241. No other gamma-emitting
radionuclides with gamma energies below 1.5 millielectron voits (MeV) were detected, although the
project report stated that subsequent sampling and analysis in some areas indicated bismuth-207 and,
bismuth 210m. No polonium-210 peaks were detected in the Site Survey Project samples, confirming
that'polonium-210, which was used at Mound Plant in the 1950s, is no longer present due to
radioactive decay (half-life of 138.4 days). The LDLs for cesium-137, cobait-60, and americium-241
were givep with the original data, and were estimated to be 0.5 pCi/g for each. The LDLs for
radium-226 and actinium-227 were estimated to be 1.0 pCi/g for both (Stought 1990). The Mound

Plant procedure for gamma sbectroscopy is provided in Appendix A.

ER Program, Mound Plant OU 9, Site Scoping Report, Vol, 3—~Rad Site Survey
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included radium-226, cesium-137, and tritium. Maximum concentrations detected were 2 pCi/g, 1.2

pCi/g, and 5.23 nCiA, respectively.

The core locations in Area 7 were drilled and sampled to the maximum depths of 96 to 234 inches (8
to 19.5 ft). Mound Plant drawing #FSE16472 (DOE 1992f) indicates the depth to bedrock in this area
is 9 to 15 t at the north énrd_o-f' the area, and to 65 ft at the southern end near Building 51. Because
a boring log is available for only one -of the Area 7 locations, it is not known if bedrock was
encountered during the drilling; however, it appears that the majority of the core sampling did not
penetrate fill and reach the original disposal area. The area of thorium drum and other disposals of
magnetic materiais are depicted in the Preliminary Results of Reconnaissance Magnetic Survey (DOE
1980).

During the early 1970s, it is believed that some of the trash from the historic landfill was excavated
and removed to the ravine (DOE 1991a). This fact was not substantiated during research for the
scoping reports, but if true, it would suggest the possibility that some hazardous chemicals couid have
been relocated from the historic landfill to Area 7. Area 7 was one of the original areas identified in
the early 1970s as a historic burial site for materials containing residual radionuclides. Some errors
were apparent on the original map of Hot Waste Burial Sites compiled in the early 1970s and
reproduced in the Site Scoping Report: Volume 7-Waste Management (DOE 1882g). For example,
the thorium contamination was listed as thorium-228 when in fact thorium-232 was the dominant
isotope in the Thorium Monex Process. Later versions of the map appeared in the Waste Management

Site Plans of the mid 1970s with the correct thorium-232 isotope identified.
5.6. AREA 8

Area 8 is located on the SM/PP Hill in a low-lying area north of Building 31 (Plate 1). This area
contains thorium-contaminated soils excavated from Areas 1 and 9 in 1966 and 1965, respectively.
About 6 inches of topsoil was used as a cap. In 1984, a concrete pad was installed and some of the
thorium contaminated soils were excavated. Soils with a contamination level greater than 15 pCi/g

were boxed for offsite disposal and the remaining materials moved to the eastern, upper part of Area
12 (Draper 1885). The extent of Area 8 shown on Plate 1 is based on a review of Site Survey Project
daté conducted during the preparation this report, and is similar to the area described in the original
report (Stought et al. 1988). The original report boundaries do not consider the isopleth contour
shapes depicted on Plate 5.

In situ gamma spectroscopy for thor.ium-232 was performed at 14 core locations in Area 8. These
analyses are identifiable in Table V.3 by a "None" given as the MRC ID. /n situ analysis for
thorium-232 was performed at core locations 0026, 0027, 0029, 0030, 0031, 0035, 0037, 0733,

ER Program, Mound Plant OU 9, Site Scoping Report, Vol. 3—Rad Site Survey Page 18
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Table V.3. Mound Site Survey Project - Area 8

Plate 1 Coordinates MRC ID Depth  Plutonium-238 Thorium® Tritlum Cobalt-60 Ceslum-137 Radlum-226  Americlum-241
Location®  South . West No. Mo-Yr  (inch) (pCi/g) (pCl/g) (pCi/mL) (pCl/g) (pCi/g) (pCl/g) (pCi/g)
'C0026 2362.7 21424 None 07-84 0 NR 13
None 07-84 12 NR 17
None 07-84 24 NR 33
None 07-84 36 NR 37
None 07-84 48 NR 30
None 07-84 60 NR 34
None 07-84 72 - NR 37
None 07-84 84 NR 36
None 07-84 96 NR 39
None 07-84 108 NR 39
None 07-84 120 NR 34
None 07-84 132 NR 29
coo27 23719 2104.9 None 07-84 0 NR 8.3
None 07-84 12 NR 29
None 07-84 24 NR 35
None 07-84 36 NR 53
None 07-84 48 NR 43
None 07-84 60 NR 34
None 07-84 72 NR 18
None 07-84 84 NR . 12
None 07-84 96 NR 12
None 07-84 108 NR 10
None 07-84 120 NR 5.3

®Map locations are given using a "C" to designate core locations and an “S" to deslgnale surface locations.
®A “b* Indicates that the total thorlum concentration was less than the background level of 2.0 pCI/g, using FIDLER screening. Therefore, radiochemical analysls was not performed.
FIDLER - field Instrument for the detection of low-energy radiation
LOL - The measured concentration was below the lower detection limit, estimated to be 0.5 pCl/g for cobalt-60, ceslum-137, and americlum-241; and 1 pCi/g tor radlum-226.
MRC ID - Monsanto Research Corporation identification
None - No MRC ID was assigned because in situ gamma spectroscopy for thorium-232 was performed. The report on this procedure Is provided in Appendix C.

NR - No result given
pCi/q - plcocurles per gram
pCi/mL. - picocuries per milfiliter
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"Table V.3. (page 2 of 5)

Plate 1 Coordinates MRC ID Depth Plutonium-238 Thorlum® Trltium Cobalt-60 Ceslum-137 Radium-226  Americlum-241
Location® South West No. Mo-Yr  (inch) (rCi/g) (pCi/g) (pCi/mL) (pCi/g) (pCi/g) Cl/g) (pCi/g)
C0029 2374.1 21843 None 07-84 0 NR 12
None 07-87 12 NR 17
None 07-87 24 NR 17 )
None 07-87 36 NR 38
None 07-87 48 NR 53
None 07-87 60 NR 42
None 07-87 72 NR 36
None 07-87 84 NR 38
i None 07-87 96 NR 55
: None 07-87 108 NR 48
None 07-87 120 NR 36
None 07-87 132 NR 21
None 07-87 144 NR 17
C0030 2395 2063.6 None 07-84 0 NR 4.6 .
‘ None 07-87 12 NR 26 )
None 07-87 24 NR 9.6
None 07-87 36 NR 59
None 07-87 48 NR 2
None 07-87 60 NR 14
- None 07-87 72 NR 1.1
None 07-87 84 NR 08
None 07-87 96 NR 1.2
None 07-87 108 NR 1.0 '
None 07-87 120 NR 1.1
None 07-87 132 NR 09
None 07-87 144 NR 11
None 07-87 156 NR 1.7
Co003t 2396.6 2204.7 None 07-84 0 NR 8.4
None 07-87 12 NR 27
None 07-87 24 NR 36
None 07-87 36 NR 42
None 07-87 48 NR 43 ‘
None 07-87 60 NR 64 '
None 07-87 72 NR 64 ‘
‘ None 07-87 84 NR 47
| None 07-87 96 NR 32 .
None 07-87 108 NR 42 \
None 07-87 120 NR 54
None 07-87 132 NR 44
C0034 2405 2010 1260 12-82 18 4.83 32.20
1261 12-82 72 0.48 9.12
1262 12-82 90 0.07 b
1263 12.82 108 0.03 b



TE/EZRL SIM'TLASSEN/SANNON

L uoisiney

ueld punoy ‘weiboiy 3

Z661 1oquedeq
AoAing oUS peH—¢ "IoA ‘Uodey Buidodss BuS ‘6 NO

1Z obegd

. l
'

Table V.3. (page 3 of b)

} ‘

Plate 1 Coordinates MRCID Depth Plutonium-238 Thordum®  Tritium Cobalt-60 Ceslum-137 Radium-226  Americlum-241
Location®  South West No. Mo-Yr  (inch) (pCi/g) " (pCi/g)- (pCl/mL) (pCl/g) (pCi/g) {pCli/g) (pCi/g)
C0035  2405.8 22129  None 07-84 0 NR 55 k
f None 07-84 12 NR 11
( None 07-84 24 NR 24
; None 07-84 36 NR 29
| None 07-84 48 NR 42 !
i None 07-84 60 NR 18 |
i None 07-84 72 NR 33 |
' None 07-84 84 NR 28 ‘
: None 07-84 96 NR 15 ‘
None 07-84 108 NA i !
‘ None 07-84 120 NR 39 ;
None 07-84 132 NR 31 !
! None 07-84 144 NR 15
C0283 24115 21392 None 07-84 0 NR 1.0 |
: None 07-84 12 NR 18 ,
; None 07-84 24 NR 1.7 l
‘ None 07-84 36 NR 14
‘ None 07-84 48 NR 1.2 ‘,
None 07-84 60 NR 08 }
None 07-84 72 NR 0.7 ‘
; None 07-84 84 NR 0.9
! None 07-84 . 96 NR 0.6
None 07-84 108 NR 0.7
; None 07-84 120 NR 0.7
i None 07-84 132 NR 05 {
None 07-84 144 NR 0.5 '
|
co285 2478.9 22120 None 07-84 0 NR 0.3 :
| : None 07-84 12 NR 08 ;
‘ None 07-84 24 NR 07 :
i None 07-84 36 NR 08 ‘
: None 07-84 48 NR 0.8 ‘
None 07-84 60 NR 0.6 |
None 07-84 72 NR 07 |

RADIOCHEMICAL ANALYSIS
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Table V.3. {page 4 of 5)

'

Radium-226  Americlum-241

Plate 1 Coordinates MAC ID - Depth Plutonium-238  Thorlum®  Tritium Cobalt-60 Ceslum-137
L:oc:mlona South West No. Mo-Yr  (inch) (pCi/g) ~  {(pCi/g) (pCi/mL) (pQI/g) (pCi/g) :(pCI/g) {pCi/g)
Co0286 2464.1 2184.0 None 07-84 0 NR 0.3 |
: None 07-84 12 NR 05 !
. None 07-84 24 NR 05 '
; None 07-84 36 NR 0.8
: None 07-84 48 NR 0.9
. None 07-84 60 NR 06 ‘
; None 07-84 84 NR 0.8 ;
| None 07-84 96 NR 08 ‘
C;0287 2450.7 2151.6 None 07-84 0 NR 0.5
None 07-84 12 NR 1.3 ‘
None 07-84 24 NR 0.9 '
None 07-84 36 NR 08
: None 07-84 48 NR 06 *
? None 07-84 60 NR 0.7 ;
i None 07-84 72 NR 0.6 ;
: !
C0288 2438.6 2119.3 None 07-84 0 NR 0.3 !
‘ None 07-84 12 NR 08 1
None 07-84 24 NR 1.1 T
None 07-84 36 NR 0.8
None 07-84 48 NR 0.8 !
None 07-84 60 NR 0.5 !
None 07-84 72 NR 0.7 f
| !
0289 24227 2081.0 None 07-84 0 NR 0.6 1
None 07-84 12 NR 1.1 i
| None 07-84 24 NR' 05 ‘
None 07-84 36 NR 0.8 !
‘ None 07-84 48 NR 1.0 |
i None 07-84 60 NR 0.8

RADIOCHEMICAL ANALYSIS
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Table V.3. (page & of 5)

Radlum-226

Plate 1 Coordinates MRC ID Depth  Plutonlum-238 Thorium® - Teitium Cobalt-60 Caslum-137 Americlum-241
Location® South West No. Mo-Yr  (inch) {pCl/g) {rCi/g) (pCi/mL) (pCi/g) {pCl/p) pCi/a) (pCi/g)
C0290 24015 2102.1 None 07-84 0 NR 0.7
None 07-84 12 NR 08
None 07-84 24 NR 08
None 07-84 36 NR 08
None 07-84 48 NR 06 ;
None 07-84 60 NR 09
None 07-84 72 NR 08
C0036 2425 2220 1242 12-82 18 1.45 Q.41
1243 12-82 48 NR 46.3
1244 12-82 114 0.84 36.16 . LDL LOL 1.0 LOL
C0037 2428.6 2178 None 07-84 (4] NR 59
None 07-84 12 NR 11
None 07-84 24 NR 14
None 07-84 36 NR 58
None 07-84 48 NR 5.1
None 07-84 60 NR 6.3 )
None 07-84 72 NR 6.3 1
None 07-84 84 NR 5.1 ,
‘ None 07-84 96 NR 2.5
) :
C0038 2500 2210 7109 08-84 0 1.41 508 !
. . 1236 12-82 18 239 b
1237 12-82 36 0.65 b
1238 12-82 - 54 2.24 b
1239 12-82 72 0.31 b
1240 12-82 Q0 0.64 b
1241 12-82 108 0.35 b
Co045 2400 2240 8350 11-84 54 4.66 142.58
8350 11-84 80 0.51 254.30 LOL LoL - 33 LoL
S0311 2325 2135 6507 08-84 0 0.62 6.78
S0312 2325 2185 6507 08-84 0 Q.75 b .
$0313 2350 2060 2817 10-83 4] 6.28 2873 ' 1.12
50333 2425 2060 7113 08-84 0 24.40 70.52 |
Sé334 2428 2135 7112 08-84 [4] B8.44 15.65 1
S033s 2425 2185 7114 08-84 0 586 7.14
S0337 2450 2160 7110 08-84 4] 2.10 38.04



0285, 0286, 0287, 0288, 0289, and 0290 (Plate 1). Appendix C contains the report provided by
RMC on the in situv thorium analysis. Mound Plant personnel report that the /in sitq analysis was
performed by driving pipes through the soils to bedrock and lowering the detector down the pipes.

The logs for the drilling to install these pipes are located in Appendix B.

“The maximum thorium concentration reported for Area 8, 254.3 pCi/g, was detected in the sample
collected from core location 0045 at a depth of 80 inches (CO045 on Table V.3 and core location
0045 on Plate 1). Plutonium-238 was detected in several samples. The maximum concentration, 24.4
pCi/g, was detected in the sample collected from surface location 0333 {S0333 on Table V.3). As
shown in Plate 5, the area of elevated thorium concentrations appears to extend north, down the slope
of the hill, and in general, extends beyond the original boundaries of the low-lying area. Therefore, it
is probable that some transport of contaminated sediments by surface wa‘ter has occurred from Area
8. All other values detected were less than 10 pCi/g. The original Site Survey Project Report (Stought
et al. 1988) noted that post site survey D&D FIDLER screening data indicated thorium levels much
higher than 10,000 counts per minute. This information suggests that levels of thorium greater than

those given in Table V.3 may be present in Area 8.

Based on the /n situ analysis performed in Area 8, which involved driving pipes to bedrock, the depth
to bedrock ranges from 72 to 144 inches (8 to 12 ft}. The remaining core locations in the area (0034,
0036, and 0038), which were sampled to depths of 108, 114, and 108 inches, may also have been

sampled to bedrock, but boring logs are not available for these locations.
5.7. AREA9

Area 9 is located on the north end of the SM/PP Hill, surrounding Building 31 (Plate 1). This area was
used for storage and redrumming operations of thorium sludges from the mid-1950s to the early
1960s. The Site Scoping Report: Volume 6 - Photo History (DOE 1992b) documents the use of the

area for open drum storage through 1959. in 1966, thorium-contaminated soils were pushed over the

edge of the hillside to the adjacent Area 8. Area 9 was backfilled with clean soil and is currently
covered with asphalt. Area 9, as shown in Plate 1, is based on a review of the site survey data

conducted during the preparation of this report, and is similar to that depicted in the original report.

The samples collected in Area 9 during the Site Survey Project were analyzed for plutonium-238 and
thorium (Table V.4). Only relatively iow levels of plutonium-238, with a maximum level of 8.15 pCi/g
were detected at location CO040. Three of the samples collected contained thorium concentrations

in excess of 2 pCi/g. These were the samples collected from core location 0039 at a depth of 18

inches (5.62 pCi/g), from core location 0043 at a depth of 18 inches (6.22 pCi/g), and from surface

location 0339 (12 pCi/g). This evaluation of the Area 9 samples is based on a review of the site

ER Program, Mound Piant OU 9, Site Scoping Report, Vol. 3—Rad Site Survey
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A FIDLER was used to monitor placement of all samplers and timers. Soil samples were collected from
each of the locations for analysis of radiological contamination at the Mound Plant Soil Screening Facility.
Results of the soil screening analyses are summarized in Section 2.1.4.2 and presented in their entirety
in Appendix D.

2.2.1.1. Non-AOC South

Soil Gas Sampler Installation

Three sets of timers and 131 data samplers were installed on 10 days between June 14 and July 7, 1994.

Locations of the timers and data samplers are shown in Appendix E, Plate 1.

Soil Gas Sambler Retrieval

- On June 21, 1994, one timer from each of the three timer sets was retrieved, wiped (checked for
radiological contamination), and sent to Northeast Research Institute LLC (NERI) for analysis. The
analysis of the timers indicated the following: high response levels of petroleum hydrocarbons at 1N2;
low to medium response levels of TCE at IN18; and trace response levels of hydrocarbons at 7N23.
Based on these responses, NERI recommended an exposure time of approximately seven to 14 days per

data sampler.

Samplers were extracted on seven days between June 28 and July 21, 1994. The samplers were wiped
and prepared for shipment. On July 27, 1994, all of the Non-AOC south samplers were sent as a batch
to NERI for analysis. In general, samplers were shipped as a batch for each Non-AOC section for quality

control purposes.

2.2.1.2. Non-AOC North

Soil Gas Sampler Installation
Two sets of timers and 92 data samplers were installed on eight days between August 17 and September

14, 1994. Locations of the timers and data samplers are shown in Appendix E, Plate 1.

ER Program, Mound Plant OUS Phase 1 Non-AOC Field Report
Revision 0 June 1995 Page 26



Soil Gas Sampler Retrieval

. On August 23, 1994, one timer from each of the two timer sets was retrieved, wiped, and sent to NERI

for analysis. The analysis of the timer at grid coordinate 23N2 indicated low to moderate response levels

high response levels of light weight hydrocarbons and trace response levels of tetrachloroethene (PCE).
Based on these responses, NERI recommended an exposure time of approximately 12 days per data

sampler.

Samplers were extracted on five days between August 29 and September27, 1994. One sampler, located
at grid coordinate 15N9, was not retrieved due to a broken tube. The remaining samplers were wiped and
prepared for shipment. On September 27, 1994, the samplers were sent as a batch to NERI for analysis.

2.2.1.3. Non-AOC West

Soil Gas Sampler Installation

‘ Two sets of timers and 85 data samplers were installed on 10 days between August 29 and September 6,

1994. Locations of the timers and data samplers are shown in Appendix E, Plate 1.

_Soil Gas Sampler Retrieval

On September 6, 1994, one timer from each of the two timer sets was retrieved, wiped, and sent to NERI
for analysis. The analysis of the timers at grid coordinates 9N10 and 8N27 indicated that little to no
hydrocarbons were detected. NERI requested that the second timer from each timer set be retrieved after
three weeks. The second timers were retrieved and sent to NERI on September 22, 1994, for analysis.
The analysis of these timers indicated low levels of hydrocarbons, including some benzene at grid
coordinate 9N10 and moderate levels of hydrocarbons, including benzene, toluene, ethylbenzene, and
xylene (BTEX), TCE, and PCE at grid coordinate 8N27. Based on these responses, NERI recommended

an expoSure time of approximately 28 days per sampler.

Samplers were extracted on three days between September 27 and October 1, 1994. Two samplers, 14N25

. " and 9NIS, broke during retrieval. Sample wires were transferred immediately to clean tbes. Al

ER Program, Mound Plant OUS Phase 1 Non-AOC Field Report
Revision 0 June 1995 Page 27
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Sample #

858

859

860

861

862

3862

863

864

865

866

3866

867

868

869

870

871

3871

872

873

874

875

876

877
—8 g7
—3» 886
— 887
— 888
889

890

3890

891

892

i

(e)

(e)

(e)

M

U]

(eX(N

PETREX DATA (RELATIBK)

Total Aromatic
Hydrocarbons

17,751
63,269
4,469
3,241
81,929
119,259
211,830
31,827
276,591
332,054
272,440
323,265
22,326
413,806
105,465
262,537
117,156
179,121
215,400
997,234
93,866
91,518
997,444
619,446
294,275
600,046
5,315,457
3,540,952
36,315
18,704
250,039
T

(a)

Total Semivolatile
Hydrocarbons

ND
ND
ND
ND
ND
ND
48,446
ND
ND
11,447
6,951
761
ND
6,035
12,156
13,383
4,180
2,716
ND
9,698
15,159
ND
49,913
35,834
462
4,035
36,969
4,865
6,488
4,258
ND
ND

(b)

Total C5 to C11
Petroleum Hydrocarbons

38,321
112,992
14,963
8,519
268,425
435,287
488,411
60,770

680,193

724,350
555,885
1,054,664
43,566
1,229,747
272,168
709,554
350,827
518,546
383,982
2,035,141
216,791
160,738
2,306,808
1,230,011
574,432
1,054,346
9,565,092
8.657,091
151,227
115,026
472,369

T

()

Total Halogenaled
Hydrocarbons (d)

ND
ND
ND
ND
8,347
13,451
ND
ND

.ND "

16,508
11,448
ND
51,737
ND
ND
39,392
18,146
ND
ND
ND
ND
4,348
2,040
ND
3,992
484,476
67,782
118,701
1,370,283
1,199,030
8,234
ND

Table 4 (con}'d)
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Sample #

1074
1015
1076
1077
1078
1079
1080
1081
1082
1083
3083
109@
1095
8001
8002
8003

Ke\:(:

PETREX DATA (RELATIVE)

Total Aromatic Total Semivolatile

Hydrocarbons (a)

1,077,488
5,024,920

98,846

179,495

292,004

878,182

476,919

1,359,839

2,366,016

6,566,476

(e) 5,727,584
36,255

48,524

. ND
. ND
. ND

Hydrocarbons (b)

310,921
190,818
' ND
637
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Total C5to C11
Petroleum Hydrocarbons

3,334,270
8,157,950
150,244
313,677
384,717

1,047,284

688,052
1,737,634
2,549,371
7,262,620
6,343,712

65,413
79,645
ND
ND
ND

(c)

Table 4 (cont'd)

Total Halogenated
Hydrocarbons (d)

H

ND
11,278
253,075
27,102
ND
ND
ND
ND
ND
ND
14,484
27,164
ND
ND
ND

(a) Intensily of response to ions of atomic masses 78, 92, 106, 120, 134, 148, 162,176, 190, and 204.
(b) Intensity of response to ions of atomic masses 128, 142, 153, 156, 178, 184, 198, 202, and 212.

(c) Intensity of response to lons of atomic masses 70, 72, 78, 84, 86, 92, 98, 100, 106, 110, 112, 114, 120, 124, 126, 128,

134, 138, 140, 142, 148, 152, 154, and 156.
(d) Intensity of response to ions of atomic masses 83, 101, 130, 146, 151, and 164,

(e) Duplicate of preceding sample.

(N A pronounced level of chloroform was detected in this sample.

H High levels of pelroleum hydrocarbons have interfered with the identification of halogenated hydrocarbons in this sample: see

T High levels of terpenes have interfered with the identification of petroleum hydrocarbons in this sample; see text.
ND The targeted compounds were not detected in this sample.

* Travel Blank

Page 4 of 4
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Figure 2.2. Locations of Elevated Surface Soil Th-232 Activitv
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Table II.3. Summary of Elevated Surface Soil Radiological Activity
Page 2 of 2
Grid Location* Mound Soil Screening Facility Data
Plutonium-238 Thorium-232
- (pCifg) (pCi/g)

6N9 33 ND
6N14 /3_0 ND
6N16 29 ND
6N17 25 ND
6N19 39 ND
TN14 27 ND
TN18 26 ND

7N23 25 1
9N10 25 ND
11N11 25 ND
12N15 . 85 ND
15N7 30 ND
16N4 78 ND
16NS5 243 ND
19N7 56 159
19N8 25 24
39 ND
20N6 27 2.6
20N7 37 14.7
22N4 ND 20
23N1 25 ND

23N2 26 1
23N5 25 ND
B18001 (Building 24) 38 6.7
21.5N2.5 25 ND

ND

See Plate 1 for grid location
Radiological contamination not detected above the Mound Plant Soil Screening Facility detection limits of
25 pCi/g for Pu-238 and 2 pCi/g for Th-232

ER Program, Mound Plant

Revision 0

OUS Phase 1 Non-AOC Field Report
June 1995
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APPENDIX D
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) FOR NON-AOC POINTS

MOUND SOIL SCREENING FACILITY DATA

FIDLER SURVEY DATA
FIDLER
Contamination |FIDLER Contamination |FIDLER Readings Out
SMPID Criteria CHI  |Readings CHI {Criteria CH2 |Readings CH2 [Channel Plutonium - 238 Thorium - 232
.‘ Units: CPM Units: CPM  |Units: KCPM |Units: KCPM _|Units: KCPM Units: pCi/g Units: pCi/g
RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS [Note: RESULTS |Note:

NR - Not'recorded
NC - No sample/reading taken
NA - Reading not taken; contamination criteria not exceeded.

a -’ Mound Soil Screening Facility detection level not exceeded.
b - Concentration at or above the Mound Soil Screening Facility detection level.
c - Results of the wipe sample were less than 20 disintegrations per minute.
CPM - Counts per minute
KCPM - Counts per minute x 1000
pCi/g - Picocuires per gram
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- APPENDIX D |

RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) FOR NON-AQOC POINTS
‘ FIDLER SURVEY DATA MOUND SOIL SCREENING FACILITY DATA
FIDLER
‘ Contamination {FIDLER ~ jContamination {FIDLER ~ |[Readings Out
SMPID Criteria CH1 _ [Readings CH1 |Criteria CH2 _|Readings CH2 [Channel Plutonium - 238 ___Thorium - 232
Units: CPM  }Units: CPM  |Units: KCPM |Units: KCPM  JUnits: KCPM __Units: pCi/g Units: pCilg
.. . IRESULTS RESULTS RESULTS RESULTS RESULTS RESULTS |Note: RESULTS |Note:
—— S T — ="
17NO6 130 100 6.5 5.0 NC. 0 a - 09 a
17N07 1703 130 972 6.5 NC 21 a 1.2 a
17808 - |170.3° B - {972 . 8.0 NC - {19 - |a 1.2 a
17N09 170.3 80 972 155 NC - NC " INC
17N10 1703 100 9.72 6.0 INC NC NC
17N11 170.3 90 9.72 7.0 NC NC NC
17N12 152.1 40 8.45 4.5 NC 6 a 0.6 a
18NO1 253.5 185 12.48 9.0 NC 16 a 1.1 a
13N02 130 80 6.5 4.0 NC WIPE c WIPE c
18NO3 130 75 - 6.5 5.0 NC WIPE c WIPE c
18N04 130 60 6.5 4.5 NC 6 a 0.8 a
18NO6 130 90 6.5 6.5 NC WIPE c WIPE Ic
18NO7 170.3 100 o172 - 7.0 NC 13 a 0.7 fa
18N08 1703 170 9.72 11.0 NC 22 a 1.1 la
18N09 170.3 150 9.72 10.5 NC NR |
18N12 152.1 100 8.45 6.5 NC 0 a la
19NO} 253.5 155 12.48 9.5 NC 3 a la
19NO2 130 ~I8s 6.5 40 - NC NC )
19NO3 130 70 6.5 5.0 NC 4 a 'la
19NO4 130 60 6.5 40 NC WIPE c e
19N05 130 65 6.5 4.0 NC WIPE c e
19N06 130 60 6.5 5.0 NC WIPE c e
19N07... . 11768 325 8.97 20.0 45 56 b b
19N08 1768 125 N A R Y- S L TN .|b
f 39 b “Ja
19N09 176.8 170 8.97 95 ' NC 10 a fa
19N10 176.8 70 8.97 3.5 NC 3 a {a
Y20N01 _ |2535 95 12.48 50 .~ INC 16 a a
onnm T30 105 6.5 65__ ) INc 8 a . . j
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‘SCREEN DATA

i ~yPENDIX D ’
; RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) FOR NON—AOC POINTS
FIDLER SURVEY DATA MOUND SOIL SCREENING FACILITY DATA
FIDLER 1
Contamination |FIDLER Contamination |FIDLER Readings Out ‘
SMPID Criteria CH1  |Readings CH1 |Criteria CH2 [Readings CH2 [Channel Plutonium - 238 Thorium - 232
Units: CPM Units: CPM Units: KCPM  {Units: KCPM  {Units: KCPM Units: pCi/g U:ftils: pCilg
RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS [Note: RESULTS |[Note:
20N03 130 100 6.5 6.5 NC . 0 a 0.3 »la
20N04 176.8 110 8.97 1.5 NC 0 a i.1 ' Ja
;(ﬁ 6+ J20N0S 176.8 85 8.97 4.5 NC - {WIPE c WIPE c
‘-& 20N06 176.8 375 8.97 22.0 30 27 b 2.6 b
rb 20N07 176.8 325 8.97 22.5 45 37 b 14.7 b
ﬂ.(, 20N10 157.3 95 8.45 4.5 NC 0 a 0.6 . |a
20N11 157.3 80 8.45 4.0 NC WIPE c WIPE | |c
21INOI 253.5 140 12.48 9.5 NC 15 a 1 I la
. 3 a 038 " 1a
2INO2 176.8 140 8.97 6.5 NC 7 a 1 I P
' ‘ 19 a 0.7 a
21N03 176.8 160 8.97 8.0 NC 20 a 1.2 |a
21N04 176.8 100 8.97. -15.0 NC 9 a {.5 a
21N035 152.1 110 8.45 10.0 NC it a 1.8 " a
2ENO8 176.8 85 8.97 4.5 - INC WIPE ¢ WIPE c
21N09 176.8 15 8.97 4.5 NC WIPE c WIPE | ¢
2INI0 157.3 90 8.45 6.5 ' NC 19 a 0.9 o la
22N0I 253.5 145 12.48 8.5 NC 24 a 1.3 a
22N02 176.8 135 8.97 5.5 NC 3 a 0.6 a
22N03 176.8 115 8.97 6.0 NC 18 a 1.1 a
22N04 152.1 100 8.45 9.5 NC 19 a 2 b
22N05 152.1 105 8.45 8.0 NC 10 a 1.4 ; a
22N08 176.8 115 8.97 4.5 NC WIPE c WIPE | |c
22N09S 176.8 95 8.97 6.0 NC WIPE [ WIPE C
2INOT 2535 170 12.48 10.5 NC 25 b 0.8 a
23N02 176.8 160 8.97 5.0 NC 16 a 08 a
‘ 26 b 1.0 a
23N03 152.1 115 8.45 5.5 NC 3 a 1.1 . |a
23N04 152.1 95 §.45 6.0 NC 12 a 0.7 ;
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DECONTAMINATION & DECOMMISSIONING PROGRAM

~ SAMPLING AND ANALYSIS PLAN
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KEY TO SAMPLE NOMENCLATURE

Examples 0804-5001 08 = Area 8
04 = location 04 (see color map)
50 = Soil sample
01 =

0-1 foot sample depth

 Sample depths on this job are:

01 = 0-1 foot
04 = 1-4 foot
08 = 4-8 foot
12 = 8-12 foot

Page 38
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ge XNo. 1 =3
10895 o Y
=~ L TEST RESOLTS - SODION IODIDE SOIL SCREEN
A ( ¥D-80030, OP. 1355 )
400 SECOND COUNT
PREPARED BY BETTY PETERS -EXT. 4408

YORR - R«
S SUP  BKV KN IN- e B
SAXPLER TYPE  WINDOW  WINDOW  TOPBS  GRID LOGATION =~ TUUWELL LI

CONT 0.0 0 N WESTOH AREA 8 OTHER SOILS ¢

3501338 02/07/5 02/08/95
e 0804-5001 AT 0-1'

02/08/95

CONT 6.3 0 N  WESTON AREA § OTHER SOILS B
o 0804-5004 AT 1-4% .

. .
L
- *

CONT 2.0 1y N wzsmumaomx'sbns’sﬁ

9501341 02/07/95 02/08/95
N - 0804-5008 AT 4-8!

9501342 T02/07/95  02/08/95
: e 2

ot 17 (BN WSO KB P o séir;s”{w' |
08045012 ~

CONT 0.1 7 X WESTON AREA & OTHER SQILS C
0805-5001 AT 0-1'

CoNT O ¥ VESTON NEk§ OTRRSOLSB
0805-5004 AP 14! = o "y

‘um . 02/07/35  02/08/95 LS
f:.f ST ézi\\‘~f* Ki::zﬁ - :Z.r%;égsj’

9501343 02/07/95  02/08/95

MOUND SOIL
SCREEN DATA




TEST RESULTS - SODIUN IODIDE SOIL SCREEN
( XD-80030, OP. 1355 ).

L 100 SECOND COUNT
i PIEPIRID BY BEITY PETERS -EIT. 4408
. Y P S
» A g '
. PLE - DME - DATE S SMP B8 KEV MIKEV IO~ . . :
" ¥0.  COLLECTED SCREENED SANPLER T{PE  WINDOW WINDOW  TOPBS  GRID LOCATION . WELL
02/08/95  02/09/95 CONT 5.8 5 K WESTON ARBA 8 OTEER SOILS A - i
0809-5004 AT 4 |
J501366  02/08/95  02/09/95 CONT 0.9 19 K  WESTON AREA 8 OTEER SOILS B

0809-5010 AT 10/

TR




LLagE N L 4
TS A
TEST RRSULTS - SODIOK IODIDE SOIL SCREEN

{ ¥D-80030, OP, 1355 ) :
. 400 SECOKD COUNT -
PREPARRD BY BETTY PETERS -EXT. 4408

g - SR o WRE o El
DMEB.- - DAFR SUP  S8KEV 17KV IS0~ o .
COLLECTED ~SCREENED SANPLER TYPE  WINDOW WINDOW . TOPES  GRID LOCATION WELL

——

e Suoe
4"7%&(‘«1": PN

8o

Nt

8yt
S

N WA TR

CON? 0.0 0 K  WESTON AREA 8 OTHER SOILS C
MND17-0802-5001 AT 14 55, . .

cont @ 7 N : WESION AREA 8 OTHER SOILS A" ©°

HND17-0802-5004 AT 4/

1330%%.02/07/95  02/07/95

i R 54 - s
~ 9501329 ° - 02/07/95  02/07/95

| 9501330

[02/07/95  02/07/%5 CoNt 0.7 6 N  WESION AREA § OTHER SOLLS B.:<%¥ .77 |

. NND17-0802-5008. AT 8/ iriis ™y

¥ 950132877 02/07/95  02/07/95

CoN? 11 13 K WESTON AREA § OTHER SOILS A &ii. ~* * 3
MNDL7-0802-5011 AT 117 =~ %

9501332 02/07/95 02/07/95

@

9501325 02/07/95  02/07/95

Rt 0.2 6 X WESTON AREA § OTHER SOILS A
: - MND17-0803-5001 AT:0=1pit!S:B::-

. 2/07/95  02/07/%5

coR? 0.7 7 N WESTON AREA 8 OTHER OIS B~ -
, KNDL7-0803-5004 AT 147w,

CONT 1.0 13 K . WESTON AREA § OTHER SOILS A
KND17-0803-5008 AT 4-8"

.? 9501

-

324 . .02/07/95  02/07/95

1 4

CMT 0.8 ° 6 . N  WESTON AREA § OTHER SOILS C
' ' NNDL7-0803-5012 AT §-12""

L




02/08/95

TEST RESOLTS - SODIUN [ODIDE SOIL SCREEN N‘Oﬂ ﬂDP‘T
" XD-80030, OP. 1355 ) CBEE
. _ , 400 SECOND COUNT S
¥ . PREPARED BY BETTY PETERS -BXT. 4408
R | . HORE -
C GHPLR. - DATR °  DATR. L . _SANP_. 88 KEV_ 17 KEV . ISO- . _. L
"NO.  COLLECTED SCRERNED. SAKPLER TP WINDOW WINDW  TOPES  GRID LOCATION WELL..
L1350, 02/08/95 02/09/95 5983  CONT (55, 0 N WESTON AREA § OTEER SOILS B- .
B o A re ra R 0805-5008 AT 8' - -
J%ﬂ:i-'-'::'. s :
1351 02/08/95  02/09/95 5983 CONT 1.3 18 N WESTON ARRA 8 OTEER SOILS B- .
;- T oss-s012 AT 127
751352, . 02/08/95  02/09/95 5983 CONT 0.4 0 N  WESTON AREA § OTHER SOILS C
ST 0806-5001 AT 1/ '
1353 02/08/95  02/09/95 5983 . CONT Cm 21 N WESTON AREA 8 OTHER SOILS C
| - : 0806-5004 AT 4" :
351354 02/08/95  02/09/95 5983 CONT 0.9 14 N WESTON AREA § OTHER SOILS A
: 0806-5008 AT 8/ ...
02/08/95  02/09/95 5983 CONT 1.0 10 N WESTON AREA § OTHER SOILS A -
R 0806-5010 AT 10
3201356 02/08/95  02/09/95 5983 CONT 0.0 12 N WESTON AREA § OTHER SOILS B
: 0807-5001 AT 1’
901367 02/08/95  02/09/95 5083 CONT 0.9 7 N WESTON AREA 8 OTHER SOILS A ~
R 0807-5004 AT & .
21358 02/08/95  02/09/95 5983 CONT 1.4 15 N WBSTON ARRA 8 OTHRR SOILS A~ ¥ .
0807-5008 AT 8/ i
$01359  02/08/95  02/09/95 5983 CONT L0 7 N WESION AREA § OTHER SOILS B
. 0807-5010 AP 10
7 e %
9501360347 02/08/95 - 02/09/95 5983 CON? 0.0 0 N  WESTON AREA § OTHER SOILS €
' 0808-5001 AT 1/ :
$301361  02/08/95  02/09/95 | 5983 CONT 1.2 9 N WESTON ARRA 8 OTHER SOILS B
. » - 0808-5004 AT 4w,
i, 02/08/95 . 02/09/95 . 5063 OO 1.0 19 N  WESTON AREA § OTHER SOILS A:Jrer ot
L 0808-5008 AT 8/ -
02/08/95  02/09/95 5983 CONT 0.8 1L ¥ VESION ARRA 8 OTHER SOILS C ' '
C e s s e e e e 080895012 AP 12F e e m e e o
02/09/95 5983 OONT 0.2 0 N  WESTON ARRA § OTHER SOILS c: Gy

0809-5001 AT 1/

Page 44
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%
oY pAT E
TEST RESULTS - SODIUM IODIDE SOIL SCREEN M gﬂ
( KD-80030, OP. 1355 ) : SCY‘Q iy
400 SECOND COUNT 3
PREPARED BY BETTY PETERS -EXT. 4408 :
4 . e
P ’{yl"f" KORE N i
i DATR DATE SNP S8 KEV 17KV ISO- o :
COUEID -SRI - SPLER TYPE - WLNDOW - WINDOW ~TOPES -  GRID LOCATION + C'PHgELL
i RIS
(;I1440 02/14/95  02/15/95 5983 CONT 0.0 O M WESTON JREA 8 OTHER SOLLS C
0823-5001 y
. 02/15/95 5983 @ 0 N  WESTON AREA 8 OTHER So1Ls ¢ c
S 0823-5004 ’
COM2 021495  02/15/95 5983 @ 0 Y  WESTON AREA 8 OTHER SOILS Af (‘*f“
) : - . 0823-5008 . . ’xdo,l.,.
02/15/95 5983 223 7 0 Y  WESTON KREA'8 OTHER SOILS 3“”"““ |
§ 0823-5011 o S
02/15/95 5983 CONT 0.3 0 N WESTON ABEA § OPHER SOILS C.
0824-5001 .

02/15/95 5983 CONT @ 0 N ﬂzsmnmsogm S0ILS &

0824-5004

‘9°1‘32 - 02/15/%5 593  COMP 2.1 19 N WESION AREA 8 OTHER SOILS B -

0824-5008 o

SAOUST - a/uS 03155 5983 oM 2. 9 N WESION IREA 8 OTHER SOILS B

HE . C oaues0L2 |

*9:)01(38 85 02/14/35 02/15/% 5983 O 0.1 0 N  WESTON AREA § OTHER SOILS C

L e R ' 0825-5001

SR s s 5983 M L 8 K WESION AREA § OTHER SOTLS A “%f. .
| 0825-5004

(501434, 02/L4/35  02/15/35 5%  OONT 1.0 10 K WESIOH AREAS OTHER SOLLS A%

s e 0825-5008

6301435 51 02/14/95  02/15/95 5983 CNT 1.0 19 N VESTON 2R\ § OTERX SOILS_B::

: | , 0825-5010 .

S301439 - 02/14/95  02/15/95 SE) N 0.0 5 K WESION MBS OTEERSOILS C

P | - o26-500L

L aLik 02/14/85. - 02/15/95 583 .ol 13 9 K ,

.' (e 0826-5004 Sed o
‘»}{ SRS
S30L436 01435 02/15/95 5%  ONT 14 14 N WESTON AREA § OTEER SOILS A~
o | 0826-5008

f-'fi;iﬁ.""”‘?fr‘"- FOR. GRmmu Scay



TEST RESOLTS - SODIUX IODIDE SOIL SCREEN : .
( ¥D-80030, OP. 1355 ) Thewemie e ..._.._‘.:;::.:;.::::;

400 SECOND COUNT . . o

PREPARED BY BETTY PETERS 'EXT “08 DA A S N e e _--lr

i
]

SAHPLE © "DATE DATE T SAMP 88 KEV 17 KEV . ISO- T
COLLECI'ED SCREEHED SAMPLER TYPE  WINDOW WINDOW  TOPES GRID %}IO,}_‘,. i WELL.

— it

ey ARSI . . av e Smg wpa e

-.-T)Q1457;f;_f;jpz/1s/95 oz/1s/9s

CONT 0.4 0 N WESTON AREA 8 OTEER SOILS Y
0835-5001 h__ilécr.z’_---"

+501458 : . 02/16/95 02/16/95

«-..';:a-':,:' [ BSOS

. “‘:&——7( Y HE ’
CS0UsYSsL 00/ 16/95 % oz/15/95

"E:‘-‘;‘t-—

- CONT

0N 41 20 N - . WESIONAREA B OTEERSOIISC - . . 5
' - 0835-5008 7 ;_';_j TR

......

. : -. Lok . 7
CONT 4.1 6 X WESTON AREA 8 OTHBR SOILS ) N Ao

501460~ 02/16/95  02/16/95 NI
. 0835-5011

i «»—Ai, e
2 X wzsmuunsmzxson.ss'
0836-5008 . _ i P E

PR
18 N WESTON AREA 8 OTHER SOILS'C T
0836-5012 e

1 : s
H
B .;_ ; — - ——
; v,
H RERA
Yool -
< 'y e e 0 v e oy - -
: .g £k : . .
LN - ce. o --,,.,.,.; R, .. NP SRR TG o m—th e e~
é_-. R e ,w:s X
AN
y .""‘A b\lg,__,_,,_
oL s :
Sl (’,

I it el i
e




TEST RESULTS - SODIUN IODIDE SOIL SCREEN
( ¥D-80030, OP. 1355 ) - _
400 SECOND COUNT »

‘ PREPARED BY BETTY PETERS -EXT. 4408
. . NORE
SAMPLE ... DATE  DATE - , SUP 88 KEV 17 KEV IS0~ ST
4N JJCTED SCREEWED -  SANPLER TYPE  WINDOW WINDOW  TOPES  GRID LOGATION - WELL ™"
5 ..4_,-. : '—"P" N . ) L - Ty, .
01479 02/16/95 02/20/95 CONT 0.3 8 VESION ARDA § OTHER SOILS »
50478 Q1695 02/20/55 R 1.0 ¢ ¥ WESION JAEA § OTHER SOLS C
e S hal i_i_; oy . 0834'5004 COLEHYR iR
5201476 02/16/95 02/20/95 CONT 0.9 14 N WESTON AREA & OTAER SOILS ¢
e  0834-5008
z ,01432 02/16/95. 02/20/95 CONT 0.7 17 N WESTON AREA § OTEER SOLLS B
--—’%’%"f W S | ' | 0834-5012 LrpTr
£501475° " 02/16/95. 02/20/95 CONT 0.6 13 X WESTON AREA 8 OTHER son.s B ,_
0839-5001
NI 02/16/95  02/20/95 CONT 8.0 14 N - WESION REA 8 OTRER SOLLS A
b - 0839-5012 1% 57783
4 02/16/95- 02/20/95 CONT WESTON AREA § OTHER SOILS B :
L 0840-5001 .
501481 02/16/95  02/20/95 CONT WESTON AREA 8 OTHER SOILS A
- 0840-5008 3
sS0LUM - 021655 02/20/35 CONT 2.0 7 W WESTON AREA § OTHER ST 5
At 0840-5012 : :




TEST RESULTS - SODIUX IODIDE SOIL SCREEX
{ ¥D-80030, OP. 1355 )

400 SECOND COUNT %

PREPARED BY BETTY PETERS -EXT, 4408 o
Mmoo ‘%

- - SNP BKE 1TKE Iso- ‘ g
SANPLER VPR WINDOW WINDOW  TOPES  GRID LOCATION WELL- E

-

CON?T 0.2 i X WESTON AREA & OTHER SOILS A

0820-5001 o
CONT (m-) WESTON AREA & OTHER SOILS B
0820-5004 ,

S.012, . 02/L4/%5  02/14/95

oM 1.3 U N WESTON AREA 8 OTEER.SOLLS A:
0820-5008

LY 021479541 02/14/95 o 16 5 N VESTO AL 8 OTERR SOLLS Bz
TSR 0

CONT 0.2 2 N WESTON AREA 8 OTBK&SOILS C
- 0821-5001 '

CoN? @ @ ¥ wxsmnmsmzzson.s}m .
: 08215004 e

CONT 3.5 20 X WESTON AREA & OTHER SOILS B
0821-5008

5.4 02/14/95  02/14/%5

NP, L3, @n _ wxsmuxmsmson,sc
0821-5012 U

o 0.2 6§ VESION AREA 8 OTHER SOLLS A
08225001 |

)

CONT @ 0 Y  WESTON AREA.§ OTHER SOILS B
0822-5004

o (11.2) @ ; wxsmnmmsmmson,sc;f
0822-5008

CONT @, 19 ¥ WESTOKAREHWILSC
0822-5009

“ ) MOUND SOIL :
@ SCREEN DATA




TEST RESOLTS - SODIUN IODIDE SOIL SCREEN
( ¥D-80030, OP. 1355 ) _

400 SECOND COUNT -t ?:-'

PREPARED BY BETTY PETERS -EXT. 4408 e

ey
ST T

: HORE
' i WME - SPom N IS LT T
COLLECTED ™ 'SCREENED SAPLER TYPE  WINDOW WINDOW  TOPES  GRID LOCATION —.. ..
CNT 0.3 0 N WESTON AREA 8 OTHER SOLLS C
| OBUSOL e
\501680 ?4»»" 02/23/95 02/23/95 corr (0.7 0 Y  WESION AREA & OTHER SOILS A
IR 0843-5004 ¢
='-5ois79‘ »-'-:102/23/,95 02/23/95 coNT 2.7 0 K WESION AREA 8 OTHER SOILS B -
O 0845-5001 s -‘,. ‘J ;f‘z":_'. o
95  02/23/95 CON? 29 10 N  WESTON AREA'S OTHER sous 31"' :
- 0854500 Tk
501683 02/23/95  02/23/95 CONT 4.1 0 N WESTON AREA § OTEER SOILSB 3.
» s 0854-5004 ST
0N - - 0.9 3 N WESTON AREC J o'rm SOILS C~
.. 08545008 f.\ e
CONT 1.3 8 N WESION AREA-8 OTHER sons A
0854-5012 '
: "&w.nvcd b\-“ — e - R o e Tt

e ——— o St o



TEST RESULTS - SODIUN IODIDE SOIL SCREEN
( ¥D-80030, OP. 1355 )
400 SECOND COUNT -
PREPARED BY BETTY PETERS -EXT. 4408

+%,
i
PRI S

. HORE
SAXPLE  DATE ~ DATE. - SAMP .. 88 KEV 17 KEV- IsO- = S - )
. -¥0. . COLLECTED SCREENED SAHPLER ~ TYPE  WINDOW WINDOW  TOPES GRID LOCATION WELL g

-501557&%‘% 02123/95 02/23/95

CONT N WESTON AREA 8 OTHER SOILS C .
06 0223/ 02/23/% CONT 71 )Y WESTON AREA 8 OTHER SOILS A -
SO 0835-5008
02/23/95 CONT 0 N WESTON AREA 8 OTHER SOILS A
: P 0340.5004 NN v...." .-
901662 S0 022395 CONT 0.4 6 N WESTON AREA § OTHER SOILS B
‘ . : - 0847-5001
CONT 0.6 2 N WESTON AREA § OTHER SOILS A

. S01663  02/23/95  02/23/95

[{NEIR I
"¢—a oo

0847-5008 & © THir i3 B oo

.Ayso"&iész{ffﬁ.%-f’?dz/‘za/95 02/23/95 CONT 2.6 12 N WESTON AREA 8 OTHER SOILS c

0855-5001 -
.sa 02/23/95 02/23/95 CONT 2.9 0 K VESTON AREA § OTEER SOILS B
Bl - OBSS-SO4 i
" 9501654 02/23/95 02/23/95 CONT 1.5 0§ WESION AREA § OTEER SOILS B N
g ALERIE 0855-5008 .
9501651 02/23/95  02/23/95 CONT 1.1 14 "N WESTON ARPA § OTHER SOILS C
0855-5012
9501660 < 02/23/95  02/23/95 CONT 3.0 3 N WESTON AREA 3 OTHER SOILS C
e 0856-5001
9501659 02/23/95  02/23/95 CONT 1.5 7 N WESTON AREA § OTHER SOILS A .....%
_ 0856-5004
9501655  02/23/95 02/23/95 CONT 1.0 1 N WESTON AREA 8 m RSB
Lo . 0856’%8 T e :_._,':_. :.:3" ",-:": .:"-1.. ':-
9501652 "% 02/23/95  02/23/95 CONT 0.9 5 N WESTON AREA § OTHER SOLS A ... ...
TIeEE D - 0856-5011 . ~*~;f&%}f«§~"f




TEST RESULTS - SODIUN IODIDE SOIL SCREEN ‘ o -
{ KD-80030, OP. 1355 ) ‘ ;
400 SECOND COUNT :
. PREPARED BY BETTY PETERS -EXT. 4408 _
¥ORE : C -
ODME SUP S8 KEV LT KB ISo- T
SCREENED SAMPLER TYPE  WINDOW WINDOW  TOPES  GRID LOCATION WELL -
02/20/95 colr 0.3 7 WESTON AREA8 OTHER SOILS B . i
: 08415001 T
02/20/95 CONT WESTON AREA § OTHER SOILS B
_ 0841-5004 '
02/20/95 CONT WESTON AREA 8 OTEER SOILS ¢ =
' 0841-5008
02/20/95 CONT WESTON AREA § OTHER SOILS A. b
0841-5012 ‘ :
02/20/95 CONT 0.6 4 N WESTON AREA 8 OTEER SOILS C 5
.' 0853-5001 :
02/20/95 CONT - 3.4 16 §  WESTON AREA 8 OTHER SOILS A= . .

. 0853-5012

SO“J
OND A ~
%(?REEN oAl




TEST RESULTS - SODIUK IODIDE SOIL SCREEN
~{ ¥D-80030, OP. 1355 )~ -
400 SECOND COUNT
PREPARED BY BETTY PETERS -EXT. 4408

HORE
ATE SHP 88 KRV 17 KEV. ISO- BERRRRPRPR £
‘BENED SAHPLER TP WINDOW WINDOW  TOPES - GRID LOCATION WELL

15795 CONT 0.4 2 N WESTON AREA § OTHER SOILS B . ‘

0836-5001 - . e Llcaiili

. ST

o (2. O N WESTON AREA § OTHER SOILSB~ =
' 08365004 -

15/95

ot

%
%
A

o
Page <& -



TEST RESULTS - SODIOK IODIDE SOIL SCREEN
( ¥D-80030, OP. 1355 )
400 SECOND COUNT
PREPARED BY BETTY PETERS -EXT. 4408

L KORE

WPL " DMB T DATE s 8KV OURY I
0. oom.zcrm "SCREERED SAPLER TYPE  WINDOW WINDOW TOPES  GRID LOCATION WELL
S0L47 . 0215/95  02/15/9% CNf 0.1 0 N  WESTON AREA 8 OTEER SOILS A

5l - . 0837-5001

500446, 02/15/95 02/15/95 CONT 9.1 8 N WESTON AREA 8 OTHER SOILSB .

R | _ 0837-5004 e
501448 02/15/95 02/15/95 N 10.3 23 N WESTON AREA § OTHER SOILS C

R S . 0837-5008
501449 T 2102/15/95  02/15/95 oont \ ¢ 18.3 6 N WESION AREA § OTHER SOILS B
T ' 0837-5012
01444 02/15/95  02/15/95 CONT 0. 0 N WESTON AREA 8 OTHER SOILS A
| 08385001

;45 02/15/95  02/15/%5

501450 02/15/95 02/15/95

CONT + ‘16.6 0 N  WESTON umsorm So1LS € Lo

0838-5004 » ey

NT @ @ N WESTON AREA 8 OTHER SOILS C :
0838-5008

CONT 1.7 . 18 N WESTON AREA 8 OTHER SOILS B -

50443 . 02/15/95  02/15/95

0838-5012
o R
Wi
qC

Page '.7‘5



8705-5004

TEST RESULTS - SODIUX IODIDE SOIL SCREEM Oﬁﬁo AV Ps‘ :
( ¥D-80030, OP. 1355 ) N\ Yy)@ﬁ ‘
400 SECOND COUNT SC
PREPARED BY BETTY PETERS -EXT. 4408
- 88 KEV 17 KEV  KORE
-DATE DATE B SAP  WINDOW WINDOW  ISO- o
COLLECTED , SCREENED SAMPLER TPE  pCi/g  PCi/g " OPES  GRID LOCATION * . . WELL s’
= — ’
501895  03/06/95  03/07/95 CONT 1.2 24 N WESTON HS €0028
: 8701-5001
©.03/06/95  03/07/95 CONT 1.2 3 N WESTON BS 0028
i 8701-5004
01892 03/06/95 03/07/95 CONT 0.9 9 N WESTON BS 0028
. : 8701-5008
501891 03/06/95  03/07/95 CONT 1.1 3 N WESTON BS 0028
8702-5001
501894 03/06/95  03/07/95 CON? 0.9 14 N WESTON ES €0028
8702-5004
167717 03/06/95  03/07/95 CONT 1.2 0 N WESTON HS 0028
_ ‘ 8702-5008
5501883 - 03/06/95  03/07/95 CONT 1.0 1 .Y WESTON BS (0028
CERERT T : 8702-5011
/501881  03/06/95 03/07/95 CONT 1.5 26 N WESTON HS C0028
. 8703-5001
4501886 03/06/95  03/07/95 CONT 1.5 16 N WESTON ES €0028
Rt 8703-5004
1501890  03/06/95  03/07/95 CONT 1.2 & N WESTON HS (0028
8703-5007
,:".’-\ .
3501882 03/06/95 03/07/95 CONT 1.2 @ N WESTON ES 0028
- 87045001
9501889 - 03/06/95 03/07/95 CONT 0.7 7 N WESTON BS (0028 -
8704-5004
9501885  03/06/95 03/07/95 CONT 1.1 12 X WESTON BS 0028
8704-5005 N
:gggggg\, 2 03/06/95 . 03/07/95 CONT 1.4 13 N WESTON HS 00028
R M T i ‘ 8705-5001
9&4 03/06/95  03/07/95 CONT 1.3 1 ¥ WESTON HS 00028

Page ‘:') Y



description: WESTON AREA 8 0823-5011

*“TR’A'D.I ONUCLIDE ANALYSIS REPORT wrkrkwkris

. .Nuclide Nuclide Error
”tutild # Name (%) °° .
Ed 1 Th-234U 0.996 41.19 6.18 )
r 2 Pa-234myU 0.395 99.83. = ..6.96. -
' o 3 Pb-214U° - 0.726  5.17 :3.85 T
4 Bi-214U 0.365 4.42 5.30 " »
5 U-235 0.751 ‘ 2.41 6.02 o
A 6 Ac~-228Th 0.876 355.67- . 0.32. ., -
' 7 Th-228Th 0.990 368.17 . 5.51. ‘ 3
8 Ra-224Th 0.999 453.39 2.62 P
9 Pb-212Th 0.997 402.42 1.44 ' R
, 10 Bi-212Th 0.724 366.59 0.85 . . :
. 11 ~T1-208Th 0.995 371.48 . 0.657"7.. .
: 12 - Ra xrays 0.791 = 48.14 L. 6,097 77
Y 13 Rn xrays 0.899 5.04 T 9.44 T
& 14 = Po xrays 0.319 3237.67 4.71
e 15 Pb xrays 0.994 422.41 . 3.81
16 Bi xrays 0.997 2401.67 . 3.91

NJTE. X-rays are listed for qualltatlve identification only. Concentratlon;gﬁ
1ues assccxated with these ldentlflcatlcns should be disregarded. ‘

ROV wxs
,Qﬁese ‘peaks were not identified: : ST ?
Peak Energy  Intensity SE Cand. DE Cand. Error =
# -Channel (kev) (gam/sec) (kev) (keV) (%) -
123 4858.95 1093.35 3.13E+001  1604.35 2115.35  7.68 b

3;146f3f'7074-72 1591.50 1.13E+002 2102.50 2613.50. 5.11
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Table 1.1 Soil Analyte List

Volatile Organic Compounds

Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane

Semivolatile Organic Compounds

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)flucranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethythexyl)phthalate
4-Bromophenyl-phenylether
Butylbenzyiphthalate
Carbazole
4-Chloroaniline
-4-Chloro-3-methylphenol
2-Ghloronaphthalene
2-Chlorophenol
4-Chlorophenyl-phenylether
Pentachlorophenot
Phenanthrene
Phenol

ER Program
Revision 0

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

Methylene Chloride

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

Fluorene

Pyrene
1,2,4-Trichlorobenzene

Soit Gas Confirmation Sampling
April 1996

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

Vinyi Acetate

Vinyl Chioride

Xylenes (total)

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methyipheno!
Naphthalene

2-Nitroaniline

3-Nitroaniline

4-Nitroaniline

Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitroso-di-n-propytamine
N-Nitroso-diphenylamine
2,2-oxybis(1-Chloropropane)
2.4,5-Trichlorobenzene
2,4,6-Trichlorobenzene

Page =y
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Table 1.1 Soil Analyte List (Continued)

April 1996

Pesticides/PCB's
Aroclor-1016 Delta-BHC ~ Endosulfan I
Aroclor-1221 Gamma-BHC Endosulfan sulfate
Aroclor-1232 alpha-Chlordane Endrin
Aroclor-1242 gamma-Chlordane Endrin aldehyde -
Aroclor-1248 4,4'-DDD Endrin ketone
Aroclor-1254  4,4-DDE Heptachlor
Aroclor-1260 4,4-DDT Heptachlor epoxide
Aldrin Dieldrin Methoxychlor
Alpha-BHC Endosutfan | Toxaphene
Beta-BHC
Inorganics :
Aluminum Copper Potassium
Antimony Cyanide Selenium
Arsenic Iron Silver
Barium Lead Sodium
Beryllium Lithium Thallium
Bismuth - Magnesium Tin
Cadmium Manganese Vanadium
Calcium Mercury Zinc
Chromium Molybdenum Nitrate/Nitrite

.Cobalt Nickel Explosives (USATHAMA,PETN)
Radionuclides
Americium-241 Plutonium-238 Thorium-230
Bismuth-207 Plutonium-239/240 Thorium-232

- Bismuth-210 " Potassium-40 Uranium-234

Cesium-137 Radium-226 Uranium-235
Cobalt-60 Thorium-228 Uranium-238

ER Program Soil Gas Confirmation Sampling

Revision 0

Page: 56



Table 1.2. Variance From 3-Foot Sampling Depth Specification

Location Description of Variance
SGC-NAC-000001 Core sampler hit refusal at 2 feet. . e
SGC-NAC-000002 Relocated due to utilities. '
SGC-NAC-000003 Core sampler hit refusal at 2 feet.

SGC-NAC-000004 Core sampler hit refusal at 18 inches.

SGC-NAC-000005 Drilled to 1 foot, hand-augered rest due to utilities.

SGC-NAC-000006 Drilled to 1 foat, hand-augered rest due to utilities.

SGC-NAC-000007 Core sampler hit refusal at 18 inches. s

SGC-NAC-000008 Drilled to 2 feet due to utilities.

SGC-NAC-000010 Drilled to 1 foot; hand-augered rest due to utilities; flag against
- building, so sample taken 6 feet from flag.

SGC-NAC-000012 Drilled to 2 feet due to utilities.

SGC-SAN-000018 Core sampler hit refusal at 2 feet; relocated from inside clarifier.

SGC-NAC-000029 - Core sampler hit refusal at 18 inches.

SGC-A61-000043 Sampled 1 foot from flag.

SGC-A61-000047 Drilled to 2 feet due to utilities.

SGC-A61-000048 Drilled to 2 feet due to utilities.

SGC-A61-000049 Relocated due to utilities.

SGC-A61-000051 Core sampler hit refusal at 18 inches.

SGC-A61-000052 Relocated due to utilities; core sampler hit refusal at 18 inches.

SGC-A61-000053 Core sampler hit refusal at 2 feet.

SGC-A13-000056 Core sampler hit refusal at 18 inches

SGC-A13-000058 Drilled to 1 foot, hand-augered rest due to utilities.

SGC-A13-000060 Core sampler hit refusal at 1 foot.

SGC-AQJ-000064 Core sampler hit refusal at 2 - 3 inches.

SGC-AQJ-000066 Core sampler hit refusali at 4 inches.

SGC-AQJ-000067 Core sampler hit refusal at 6 inches.

SGC-AQJ-000069 Core sampler hit refusal at 2 feet.

SGC-A03-000080 Core sampler hit refusal at 20 inches

SGC-AQ03-000081 Drilled to 2-feet due to utilities.

SGC-A03-000082 Drilled to 1 foot, hand-augered rest due to utilities.

SGC-A03-000083 Sampled 25 feet from original location due to storm-sewer; core

sampler hit refusal at 18 inches.

SGC-A03-000087 Core sampler hit refusal at 2 feet.

SGC-A21-000088 Core sampler hit refusal at 18 inches.

SGC-A21-000090 Core sampler hit refusal at 20 inches.

SGC-SDB-000097 Relocated due to utilities.

SGC-SDB-000098 Relocated from inside a building.

SGC-SDB-000101 Relocation of SGC-SDB-000099; first location surveyed incorrectly.

SGC-SDB-000102

ER Program
Revision 0

Relocation of SGC-SDB-000100; first location surveyed incorrectly.

Soil Gas Confirmatic
Aprit 1991

Page 57
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Table A.1. Soil Gas Confirmation Detected Volatile Organic Compounds

SGC SGC sGC SGC SGC - 'sGe Con;t?;ﬁon
ANALYTE ‘ NAC NAC NAC NAC NAC NAC Background Worker
000002 000003 000004 000005 000006 000007 " Guidelines
VOLATILES (wg/Kg)
Acstone 105000000
1,2-Dichloroathene (total) 21500000
2-Butanone 46500000
Benzene 8900
Carbon Disulfide . 1400000
Chloroform l NA
Chloromethane NA
Ethylbenzene 480
Maethylene Chioride NA
Tetrachlorosthene 10500000
Toluene 1250000
Trichloroethene ®1000
Xylene (total) 215000009
J- Numerical value is an estimated quantity H- Analyzed outside hoiding time l
NA - Value not available D- Sample was diluted
solkg - micrograms per kilogram
" A non-entry indicates that the analyte was not detected in the analysis."
Note: No cntry for SGC NAC 000001 indicating no volatiles were detected.
| Program Soil Gas Confirmation Sampling ‘ Appendix A
wision O April 1996 ; A-1



Table A.2. Soil Gas Confirmation Detected Semivolatile Organic Compounds

- SGC SGC sac SGC sGC sGC 1 concd o
ANALYTE NAC NAC - NAC NAC NAC NAC -Background Worker
; 000001 000002 000003 000004 000005 OOQOOG Guidelines

SEMIVOLATILES (ug/Kg)
Acenaphthene 90 - J 63 J NA ' NA
Acenaphthylene 2 NA NA
Anthracene 130 66 J 25 J 55 J NA 320000000
Benzola)anthracens 1500 180 J 160 J NA 4100
Benzola)pyrene - 1300 180 J 200 J - 450 NA 410
Benzo(b}fluoranthene 1000 80 J 190 460 NA ’ 4100
Benzo(g,h.ilperylene 560 1 J 100 J 260 J NA NA
Benzo(k}fluoranthene 1000 160 J 19 J 440 NA 41000
Bisf2-ethylhexyl)phthalate ' ' NA 216000
Butylbenzylphthalate NA 215000000
Carbazole 600 62 N} - 34 J NA NA
Chrysene 1500 220 J 240 J 490 - NA 410000
Di-n-buty! phthalate 120 J . . 28 J . NA 105000000
Di-n-octy! phthalate : NA 21500000
Dibenz{a,h)anthracene 180 J 40 - J 37 J 87 J NA 410
Dibenzofuran 1100 23 NA ‘ NA
Diethy! phthalate ' NA “ NA
Fluaranthene 3400 D 48 400 J 800 NA 42500000
Fluorene 1600 NA ' NA
Indeno(1,2,3-cd)pyrene 6390 120 J 130 J 320 J NA ' 4100
2-Mathyinaphthalene 970 NA NA
Naphthalene 4000 D 24 J NA ' NA
Phenanthrene 47 D 380 150 J 280 J NA NA
Phenol ’ NA 650000000
Pyrene 24 J 2700 D 440 340 J 730 NA 32000000

©
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Table A.3. Soil Gés Confirmation Detected Pesticides/PCB’s

sGC SGC sGc sGC -sGe sGC Cons‘tﬁ::ﬁm

ANALYTE NAC NAC NAC A66 AB1 A13 Background Worker

’ ‘1] . 000008 000010 000031 000041 000044 000060 Guidelines
PESTICIDES/PCB Glgfkg)
Aroclor-1248 ~ : ' 110 98 ‘ ND 380
Aroclor-1264 43 ; 55 ; ND 21500
Alpha-Chiordane . » ND NA
Gamma-Chlordane > 4 3.7 ‘ ND NA
4,4°-0DT 13000 9000
Dieldrin 4.4 5 ‘ ND 185
Endosulfan | ‘ 3.4° 4 ‘ ND NA
Endosuifan i ) "~ NA NA
Endrin 1 ‘ \ ND NA
Heptachtor . ‘ ‘ ‘ } 2.9 . ND NA

Note: No entry for SGC NAC 000001 indicates no pesticides were detected, '
i Program Soil Gas Confirmatioﬁ Sampling : Appendix A

Hevision O April 1996 _ A-25
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Table A.4. Soil Gas Confirmation Detected TAL Inorganics

_ SGC SGC SGC SGC SGC SGC CODS‘:;“O“
ANALYTE NAC NAC NAC NAC NAC NAC Background Workor
000001 000002 000003 000004 000005 000006 Guidelines

INORGANICS (mg/kg)

Aluminum 11000 190 1910 11400 7970 . 7780 19000 NA
Antimony 0.24 B | 0.4 NA 425
Arsenic 1.5 B | 2 2.9 B 14 B 7 7.2 8.6 320
Barium 48.6 20.7 23.7 471 8 | 736 180 75000
Beryllium 0.56 0.12 0.65 0.38 8 1.3 0.7
Bismuth ) NA NA
Cadmium . 0.26 19 8 .0.36 0.6 B 21 1050
Calcium 162000 159000 9 11562000 13600 86200 310000 NA
Chromium 13.2 6.7 38 16.2 13 11.6 20 1050000
Cobalt 9.8 8 4.5 2.3 10.1 B 7.6 8 19 NA
Copper 16.2 11.9 9.9 17.1 4.5 16.2 26 NA
Cyanide , ' ND 21400
Iron " 21300 10600 5680 0 17200 17700 35000 NA
Lead 6.7 52 11.2 8. 30.9 25.1 48 NA
Lithium 21 B | 126 6.2 B 8 7.7 103 B 26 NA
Magnesium 6160 57800 27900 0 6210 35600 40000 NA
Manganese 695 384 270 612 383 589 - 1400 135000
Mercury 0.13 NC 320
Molybdenum 0.43 B 1.2 0.77 1.6 . B 27 NA
Nickel 18.4 9.9 6.4 B | 206 . 16.1 32 21600

" Potassium 1780 742 8 | 2080 574 744 B 1900 NA

. Selenium NA ‘ NA
Silver 024. B , 1700 5500000
Sodium 228 B 888 150 B 137 B 411 B 8 240 " NA
Thallium 460 NA
Tin 1.1 B 1.4 B 1 8 20 NA
Vanadium 14.9 4.7 16.3 23.1 18.9 25 7600
Zinc 63.3 9.6 67 59 69.2 140 ' 320000

2R Program Soil Gas Confirmation Sampling x Appendix A

Revision O April 1996 A-27



Table A.5. Soil Gas Confirmation Detected Nitrate-Nitrite

-6
sGC SGC SGC SGC . sGe COns‘tf’ucﬁon
ANALYTE NAC NAC NAC NAC NAC Background Worker
000002 000003 000004 000005 000006 r
Guidelines
GENERAL ANALYTES
% Solids (%) 93.8 88.5 83.3 78.4 75.0 NA
Nitrate/Nitrite (MG-N/KG) 1.8 1.2 2.1 7.2 4.8 NA
: ' 10°
SGC SGC SGC SGC SGC SGC Constructio
ANALYTE NAC NAC NAC NAC NAC NAC Background °\;°'r:°r n
000007 000008 000009 000010 000011 000012 or.
Guidelines
GENERAL ANALYTES
9% Solids (%) 83. 95.0 78.9 83.9 90.1 84.7 NA
Nitrate/Nitrite {MG-N/KG) 26.6 2.2 5.9 6.3 1.8 NA
10°
SGC SGC SGC SGC SGC SGC Construction
ANALYTE NAC NAC NAC NAC NAC SAN Background Work
000013 000014 000016 000016 000017 000018 orxer
Guidelines
GENERAL ANALYTES -
% Solids (%) T so0.9 | 740 85.3 72.8 84.2 NA NA
Nitrate/Nitrite (MG-N/KG) 2.1 4.9 . 3.0 2.4 6.4 13.7 26 NA
' 10°
SGC SGC SGC SGC SGC SGC ‘ Constructi
'ANALYTE NAC NAC NAC NAC NAC NAC Background °"w$ "‘f on
' 000019 000020 000021 000022 000023 000024 ' orker
Guidelines
'GENERAL ANALYTES
% Solids (%) 87.6 77.4 78.3 77.5 89.5 NA NA
Nitrate/Nitrite (MG-N/KG) 2.1 6.1 22 11.6 2.2 26 NA
e
0N
[Te]
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Table A.6. Soill Gas Confirmation Detected Radionuclides

SGC SGC SGC SGC SGC SGC SGC y COns‘:;ﬁon
ANALYTE : NAC NAC NAC NAC NAC NAC NAC Background Worker
000001 ‘ 000002 000003 000004 000005 000006 000007 ‘ Guidelines
RADIONUCLIDES (pCi/g)
‘Americium-241 ND 4.95
Bismuth-207 ND 0.175
Bismuth-210 ND NA
‘Cesium-1 37 0. 0.42 0.46
Cobalt-60 NC 0.1
Plutonium-238 1.42 0.0690 '0.833 ] 0.64 4.32 0.637 0.13 5.5
Plutonium-239/240 0.0252 4 0.18 6.5
Potassium-40 21.7 2.95 6.53 27.4 5.1 14.3 10.8 57 NA
Radium-226 1.03 0.478 '0.508 1 N 0.870 0.637 2 0.14
Thorium-228 1.62 0.277 0.370 .24 1.06 1.06 0.431 1.6 0.85
Thorium-230 0.814 0.374 0.621 0.980 1.19 0.682 : 1.9 44
Thorium-232 1.30 0.184 1.17 . 0.950 : 1.1 0.328 1.4 50
Uranium-234 2.19 0.401 0.419 0.934 0.874 0.761 551 1.1 3756
Uranium-235 0.0974 0.0400 0.0349 0.0328 0.11 3.35
Uranium-238 2.35 392 0.512 0.918 0.913 0.815 0.574 1.2. 11
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