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• PRS 266/395-

PRSIDSTORY: 

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

-. 

PRS 395 was identified ~-a potential release 'site in Jurie 1994 as part of the Operable- Unit 5, 
-- ---------~~Operational:Area-Phase Llnvestigation.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 and1 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 of254.3 pCilg in a subsurface sample at a depth of 80 inches. The Pu-238 -
levels were siightly elevated in the same area. PRS 395, which i~ at the western edge ofPRS 
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 ~ttac~ed which all 
verify high levels of Thorium-232 in PRS 266, which is the primary contaminant of concern. 

READING ROOM REFERENCES: 

1) OU9 Site Seeping Report: Volume 12- ·site Summary Report.· (pages 5-6.1) 
·2) OU9 Site Seeping Report: Volume 7- Waste Management (pages 7-13) 
3) OU9 Site Seeping Report: Volume 3- Radiological Site Survey Report. (pages 14-24) 
4) OU5 Operational Area Phase I Investigation Non-AOC Field Report Sampling arid 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 ofEG&G Technical Staff 
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• 

CONTAMINATION: 

PRS 395 . 
(SUPPLEMENTAL DATA) 

In February 1996, PRS 395 was sampled as part of the Soil Gas Confirmationlnvestigation.6 

This investigation was a quantitative survey performed as the second phase to the original 1994 
OU5, Operational Area Phase I qualitative PETREX Soil Gas Inv~stigation. 

Soil Gas Confirmation samples #000001 was taken within approximately 50 feet ofPRS 395 
(see map on page 64). The soil was sampled over a depth of 1 to 2 feet and analyzed by 
laboratories outside of Mound for volatiles, semivolatiles, PCBs, pesticides, metals, 

· radionuclides, and explosives. Results showed: 

All concentrations of volatile, semivolatile, PCBs, pesticides, metals, radionuclides, and 
explosives, in the soils, were below the applicable ALARA, regulatory, or 1 o-6 Risk Based 
S ·1 G "d 1· C . . 6 7 8 

01 m e me ntena. ' ' 

SUPPLEMENTAL REFERENCES: 

6) Soil Gas Confirmation Sampling, May 19.96, Revision 0. (pages 56-66) 
7) ·Risk Based Soil Guidelines, Final, Revision 0, December 1995 . 
8) Code ofFederal Regulations, 40 CFR 192.41 and 40 CFR 192.12. 
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RECOMMENDATION:. 

MOUND PLANT 

PRS 266/395 

Complete removal or remediatiQn of soil in the area is 
recommended. The 25,000 square foot area has three sets of 
data indicating high levels ofThorium-232 (greater than 200 
pCilg). Upon completion of the Thorium-232 removal, the 
verification sampling plan, associated with PRS 266, will include 
sampling for Halogenated Hydrocarbons. This will insure that 

--. --pRS-395-wiU-be-adequately·characterizea-or-removed-from-the-----
area. 

CONCURRENCE: 

DOE: 

USEPA: 

OEPA: 

SUMMARY OF COMMENTS AND RESPONSES: 

Comment period from 3/; 5 !?t-. 
I 

·. 

1oft¢~ 
;o/Jfj'ic 
I 1 

to ---<-tfA......_'I-"'-f-S /~2'--& __ . 

~ No comm~nts were received during the comment period. 

0 Comment responses can be found on page __ _ of this package. 

PageR 
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REFERENCE MATERIAL 

PRS 266/395 

----------
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Explo: ;ive ~aste Storage 
Bunl :er (Magazine 531 

Bi' 1degridation Unit 

I 
I' 

A~ea 8, 
Thorium-Contaminated Soils 

I 'tett'IH£1& -
267 Area 9, Thorium Storage and 

f :edru,,,ming Area 

I 
Build ng 311, Contaminated 

1---+--M-· a_'"''' r"" B"Rdiog 

Buildil 1g 36 
1

1

Historic Gasoline 
Tank:; (Tanks 239 and 2401 

268 

269 

270 

271 

I 
Undel groun~ Sanitary Sewer 

/Lines 
G6 & G7 

I 
Builcling 37 Sanitary Waste 

Tank/ (Tank 1001 

1-7 

i-7 

F-9 

F-9 
G-9 

F-9 

G-10 

G-10 

F-10 

I In service I 

I Inactive I 

Grounds 

Grounds 

In service 

Historical 

• 

Classified, non-explosive wastes 

Explosion residuals (primarily aluminum 
residuals) 

Contaminants listed under Explosive Waste 
Storage Bunker (Magazine 531 

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

High explosive powder, PETN, PBX, RDX, 
HMX, HNS, CP 

HNS (hexanitrostilbenel 

Soapy wastewater containing explosives 
constituents 

Thorium-232, Plutonium-238 

Plutonlum-238, Thorium 

Thorium sludge constituents (c) 

Plutonium-238 

Thorium 

Tritium 

Gasoline 

In Service I Organic solvents, plating solutions, 

In service 

laboratory chemicals, nitric acid, hydrochloric 
acid, methylene chloride, strong acids and 

bases 

Sanitary wastes 

i<\H~i~:ao1~~f1~~~J~~:~G~ ~~~!);' 

14, 5, I None Suspected 
18 

,4. s. I Suspected 
18 

1, 4, I Thorium 
5, 18 

1, 4, 1 Thonum 
5, 18 

4 I None Suspected 

3 

3 
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VOCs 
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I 
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I 

I 
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No Data 

See I I 4 
Pyrotechnic 

~mM~~R11•1 
14,riT8bi?B.1 6 

14 

See Area 9 

No Data 

3, 4, 5, 6, 9, 
10, 11, 12, 

13, 16 

No Data 

(Table V.3 in Ref. 61 

1 ame 1:1.1 

(Table V.4 in Ref. 61 
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1 -Soil Gas Survey - =reon 
2 - Gamma Spectrosr opy -
3 -Target Analyte Lis: 

1, Freon 113, Trans-1 ,2-Dichloroethylene, Cis-1 ,2-Dichloroethylene, 1,1, 1-Trichloroethane, Perchloroethylene, Trichloroethylene, ifoluene 
orium-228, -230, Cobalt-60, Cesium-137, Radium-224, -226,-228, Americium-241, Aclinium-227, Bismuth-207, Bismuth-210m, ~otassium-40 

4 - Target Compound List 
5- Target Compound List 
6 -Target Compound List (l?esticides/Polychlorinated Biphenyl) 

. 7 - Dioxins/Furans 
8 - Extractable PetrolllUm 
9- Lithium 
10 - Nitrate/Nitrite 
11 - Chloride 
12 - Explosives · 
13 - Plutonium-238 
14- Plutonlum-238, 1 
15 - Cobalt-60, Cesiu m-1 
16- Tritium 

Reference List 

rbons (EPH)/Total Petroleum Hydrocarbons (TPH) 

1. DOE 1986 "Phas£ I Installation Assessment Mound (DRAFT)." 
2. DOE 1992a ".Rem~dlallhvestigatlon/Feasibllity Study, Operable Unit 9, Site-Wide Work Plan (Final)." 
3. DOE 1992c "Mou11d Plaht Underground Storage Tank Program Plan & Regulatory Status Review (Final)." 
4. DOE 1993a "Site 5copi~g Report: Volume 7 -Waste Management (Final)." . · 
5. EPA 1988a "Preli10ioaryj ReviewNisual Site Inspection for RCRA Facility Assessment of Mound Plant." 
6. DOE 1993d "Ope;able Unit 9, Site Scoping Report: Volume 3- Radiological Site Survey (Final)." 
7. DOE 1993c "Opel able Unit 3, Miscellaneous Sites Limited Field Investigation Report." 

., 
I 

I 
I 

i 
I 

B. DOE 1992d "Rec•IOnaisbnce Sampling Report Decontamination & Decommissioning Areas, OU6, (Final)." 
9. Feotimao 1990 ·c harac~erization of Mound's Hazardous, Radioactive and Mixed Wastes." 1 

10. DOE 1992f "Opr •rable Unit 9, Site Scopiog Report: Volume 11 - Spills and Response Actions (Final)." • 
11. Styron and Mey• lf 198~ "Potable Water Standards Project: Final Report." I 
12. DOE 1993b "Re :onnaissaoce Sampling Report - Soil Gas Survey & Geophysical Investigations, Mound Plant Maio Hill and SM/PP Hill (Final)." 
13. DOE 1993d "Op erable1 Unit 9, Site Scopiog Report: Volume 3 - Radiological Site Survey (Final)." 
14. DOE 1991b "M< in Hiii,Seeps, Operable Unit 2, On-Scene Coordinator Report for CERCLA Section 104 Remedial Action, West Powerhouse PCB Site." 

15. Halford 1990 "R ~suits of South Pond Sampling." · 
16. DOE 1993e ·o~erable 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 "Remedial Investigation/Feasibility Study, Operable Unit 9, Site-Wide Work Plan (Final)." 
19. Rogers 1975 "N ound Laboratory Environmental Plutonium Study, 1974." 
20. DOE 1992h "Gr )UOd Water and Seep Water Quality Data Report Through First Quarter, FY92." 
21. Dames and Mo•>re 1976 a, b "Potable Water Standards Project Mound Laboratory" and "Evaluation of the Buried Valley Aquifer Adjacent to Mound Laboratory." 
22. DOE 1992i "Cic sure Report, Building 34 -Aviation Fuel Storage Tank." ' 
23. DOE 1992j "Cic sure ~eport, Building 51 -Waste Storage Tank." 
24. DOE 1994 "Op• :rable 1Uoit 1, Remedial Investigation Report." 
25. EG&G 1994 "A :live Underground Storage Tank Plan." 
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with aluminum and copper cladding was al ry (Nuclear Metals, Inc . 

1955). One shipment in January 1955 nsisted of 45 kg of oxide and 5 kg of turnings (Waldfogle 

1955). The drums shipped by railc 

in many areas of the plant, incl ut, W Building, G Building (Scott 

Although the thoriu efinery project was terminated, the rums of thorium residues continued to be 

se sludges, the drums leaked and frequent 

~tile _diu.r.ns _vv_e!_e repacked annually. Initially, 
~- ------ -~ --·-~~--····---

leaking drums took place in Wareh se 15, but the elevated radiation levels (radon' 

rea 9 (Rgure 2.1 0). In 1961, a new bulk sto . ge 

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

pleted in 1964, and most of the cant ts of the drums were transferred into the buil · 

urns of thorium residue were still stored outsi 

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

· and was referred to as a silo. Th sectioned roof allowed the materials to be I ded. The oxala:e 

sludge was stored in a separate oom from the hydroxide sludges. By this ti 

. a significant amount of moist e; and, during the dumping of the material i o the bin through a roof 

opening, significant emiss· n of fugitive dust occurred, contaminating he surrounding area. Tr:e 

in Building 21 until a decisio was made to dispose of the 

material. General A mic Company purchased the sludge and egan packaging the material in 

shipping it to its facilities in October 197 , completing the task in July 1975. 

Once the silo b · ing was clean, it was used to store the dr s "Cotter Concentrate. 

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 installed in room 1-8 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 . 

ER Program, Mound Plant 
Revision 1 
MOUN09/M9SSF072.W2B 07129/92 

RI/FS, OU 9, Site Scoping Report: Vol. 7 ·Waste Managemen1 
December 1992 
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barium chloride followed·by a pH adjustment to 6. This step resulted in the precipitation of the radium 

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-gallon influent tanks in the 

WD Building. It i~ not known whether it was treated or simply diluted and released to the Great Miami 

River. The tributy~ 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 

_____ _§_epJ!ra.Jioo_s_(M~y_e_r 1_95_6c)._ _ _ ____ ____ __ _ _ _______________________________ _ 

• 

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 nearly complete in the west side of the SW Building when excavations for the refinery exposed 

a section of contaminated soil and gravel that had resulted 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 processed. About 200 tt3 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 sludges. 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, resulting 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 levels of radon caused the operation to be moved outdoors (Thomas 1991 ). One repcrt 

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 Outfall 001 pipeline to the Great Miami River. 

______ Ihe.highly_corrosive.nature.of-the.sludges.resulted.in-drumJeakage.and.subsequent.soiLcontaminati_o,_,_n,_,__. _____ _ 

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 
Revision 0 
MOUN09/M95~72.W28 07/29192 

RifFS, OU 9, Site Seeping Report: Vol. 7 ·Waste Management 
July 1992 Page 10 



• 

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 received the contaminated soils (DOE 1992g). Equipment used during redrumming 

operations, including a flatbed truck and a conveyor belt, is known to have been buried 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 some material had been 

--- - --- - -sold-l:>rio-r to-1 973 ~ -Th-ere- fs-nospecific- mention -ot the thorium-metaL- Ailinventary-ofthe thorium---------

• 

-• 

that was stored at Mound as of April 1 973 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). 

Ionium is an alpha-active thoriu sotope with a half-life of 8.05 x 104 ye s. Ionium and thorium-230 

are names that have been u · Cl interchangeably to identify this isoto The interest in ionium goes 

back to 1946 (Peppard 1 "l9), when a survey was conducted t 

fractions obtained from processing ur 1um and its ores to identify sources 

the ionium program reached a second 

ilot plant was constructed at ANL to pr ess 3,600 gallons of Mallinckrodt sparged 

turbid liquor f m a material referred to as _the airport e, a raffinate produced by the diethyl ether 

the Mal · ckrodt Chemical Works uranium refine 

aterial containing ionium was being produced 

St. Louis, Missouri (Fariss 1955; Eichelberg 

al to the AEC to design and install a facility 

used for process chemistry developm t. The work would isolate ionium from raffi 

Mallinckrodt (McCarthy 1955). ovember 1955, Mound received a directive proceed with the 

design and construction of thi acility, with a target completion date of F 

1955). The process chemi research and development took place in 

columns.required for prod 

used as a tracer elemen 1n the Redwing test program, and kilogram antities of ionium were needed 

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, 

/ 

ER Program, Mound Plant 
Revision 1 
MOVND91M9SSF072.W28 07/29/92 

/ 

RI/FS, OU 9, Site Scoping Report: Vol. 7 -Waste Manageme 
December 1992 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 

1974cl with the correct thorium-232 isotope identified. 

The contamination levels within Area 7, reported as a result of the Site Survey Project investigation, 

are plutonium-238 and thorium concentrations of 7.40 and 20.52 pCi/g, respectively, in surface 

samples (DOE 1991 c). Other radionuclides detected included radium-226 (2 pCi/g), cesium-137 ( 1.2 

pCi/g), and tritium (5.23 nCi/l). 

Area ·a is northwest of Building 31, on the SM/PP Hill in the eastern portion of Mound (Figure 6.1 ), and 

encompasses approximately 25,000 ttl (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 1991 c), 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 pCi/g. 

The maximum thorium concentration was 254.3 pCi/g in a subsurface sample at a depth of 80 inches. 

6.,., .5. Area 10, Debris from Dayton Units (Historical) 

Area 1 0 is west of Building 30, on the slope of the SM/PP Hill, in the east-central portion of Mound 

!Figure 6.1 l !DOE 1991 c). It was used for the disposal of concrete contaminated with polonium-21 0 

from the Dayton operations. The concrete was deposited in 1950 and, because of the short half-life 

of polonium-21 0 (138.4 days), is no longer radioactive (DOE 1992g). One hundred and sixty 

truckloads of debris were brought to Mound from Dayton Unit IV (Halbach 1950), and 100 truckloads 

were brought from Unit Ill. It is unknown how much of this was stored in Warehouse 10, the tropical 

huts, or dumped in Area 1 0. 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 h by 100 

h. The single surface soil sample collected from Area 1 0 during the 1 982 to 1 985 Radiological Site 

Survey had a plutonium-238 concentration of 11.8 pCi/g and a thorium concentration of less than 2 

pCi/g !D9E 1991 c). 

6.,., .6. Area 1 2, Thorium-contaminated Soil from Area 1 

Ml t:i:l i 2. is vves1 OT cuii01ng 8ts, on tne :::iM/PP Hill, in the eastern pOrtiOn Of Mauna 1r1gure 0. II lUUt: 

1991 c). In 1965, soil contaminated with thorium-232 was transferred to Area 12 from Area 1, when 
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• 
The drilling and sampling were performed using an auger drill rig and a 2-ft, split-barrel sampler. As 

the split-barrel sampler was removed from the borehole, i~ was monitored for radioactivity 

contamination by Mound Plant health physics personnel using a FIDLER to detect radioactivity 

contamination that would pose a hazard to the workers preserit. 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 Piant 

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 1 00 pCi/g of 

plutonium-238, the estimated error was ::::35 percent, and for samples with > 1 00 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. 1988). The Mound Plant 

procedure for screening soil samples is provided in Appendix A. 

2.1 .4.2. Radiochemical Analysis for Plutonium-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 

_____ plutooium=23_8._T:heJo.wer_detectionJimiULDLLfor_plutonium.:2.3~8_JtY 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 1991 b). The Mound 
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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 

Samples with thorium concentrations in excess of 2 pCi/g by FIDLER screening were also 

radiochemically analyzed for thorium, resulting in the radiochemical analysis of about 1 2 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 pCi/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 (1 8 percent) of the soii 

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 collected during the Site Survey Project included 

cobalt-50, cesium-137, radium-226, actinium-227, and americium-24 1. No other gamma-emitting 

radionuclides with gamma energies below 1.5 millielectron volts (MeV) were detected, although the 

project report stated that subsequent sampling and analysis in some areas indicated bismuth-207 and 

bismuth 21Om. No polonium-21 0 peaks were detected in the Site Survey Project samples, confirming 

that polonium-21 0, 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, cobalt-60, and americium-24 i 

were given 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 1 990). The Mound 

Plant procedure for gamma spectroscopy is provided in Appendix A. 
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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 nCi/1, 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 #FSE1 6472 (DOE 1 992fl indicates the depth to b,edrock in this area 

is 9 to 1 5 ft at the north end of 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 

---~~;;;,ate -f~~d- re~hthe origi·~~diSposal area. -The area of-tho-rium arum ana-o·tneraispcfsalscr- --· --·----

• 

magnetic materials are depicted in the Preliminary Results of Reconnaissance Magnetic Survey (DOE 

1990). 

During the early 1 970s, it is believed that some of the trash from the historic landfill was excavated 

and removed to the ravine (DOE 1 991 a). This fact was not substantiated during research for the 

seeping reports, but if true, it would suggest the possibility that some hazardous chemicals could 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 1 970s and 

reproduced in the Site Seeping Report: Volume 7-Waste Management (DOE 1 992g). 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 1 970s 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 1 5 pCi/g 

were boxed for offsite disposal and the remaining materials moved to the eastern, upper part of Area 

12 (Draper 1 985). The extent of Area 8 shown on Plate 1 is based on a review of Site Survey Project 

data conducted during the preparation this report, and is similar to the area described in the original 

report (Stought et af. 1 988). The original report boundaries do not consider the isopleth contour 

shapes depicted on Plate 5. 

In situ gamma spectroscopy for thorium-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. In situ ana1ys1s ror 

thorium-232 was performed at core locations 0026, 0027, 0029, 0030, 0031, 0035, 0037, 0.,'33, 

ER Program, Mound Plant 
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Plate 1 Coordinates 

La ~atlon 1a South . West 

"01026 2362.7 2142.4 

CC027 2371.9 2104.9 

MRCID 

No. 

None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 

None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 

Mo-Yr 

07·64 
07-64 
07-64 
07·64 
07·64 
07-64 
07-64 
07-64 
07-64 
07-64 
07-64 
07-64 

07-84 
07-64 
07-84 
07-64 
07-84 
07-64 
07-84 
07-84 
07-64 
07-64 
07-84 

• Table V.3. Mound Site Survey Project- Area 8 

Depth Plutonlum-238 Thorlumb 

(Inch) (pCifg) (pCI/g) 

0 NR 13 
12 NR 17' 
24 NR 33 
36 NR 37 
46 NR 30 
60 NR 34 
72 · NR 37 
64 NR 36 
96 NR 39 

106 NR 39 
120 NR 34 
132 NR 29 

0 NR 8.3 
12 NR 29 
24 NR 35 
36 NR 53 
48 NR 43 
60 NR 34 
72 NR 16 
84 NR 12 
96 NR 12 

106 NR 10 
120 NR 5.3 

Tritium 

(pClfml) 

Cobalt-60 

(pCI/g) 

I 
I 
I 
I 

Ceslum-137 
I 

(pCI1g) 
I 

• 
Radlum-226 Amerlclum-24 I 

(pCI/g) (pCI/g) 

a IV ap lo1tions are given using a "C" to designate core locations and an ·s· to designate surface locations. . I 
bA "b" ln~lcates that the total thorium concentration was less than the backgrou.nd level of 2.0 pCifg, using FIDLER screening. Therefore, ra.diochemlcal analysis was not performed. 

Fll lLER -~field Instrument lor the detection of low-energy radiation I 
LCL. The measured concentration was below the lower detection limit, estimated to be 0.5 pCI/g lor cobalt-50, ceslum-137, and omerlclum

1
-241; and 1 pCI/g for rodlum-226. 

MIIC ID j Monsanto Research Corporation Identification . I 
Nc ne - No MAC ID was assigned because in situ gamma spectroscopy for thorlum-232 was performed. The report on this procedure Is provided In Appendix C. 

NFI • No fesult given I 
pC :ijg • J1cocurles per gram I 

p( :ljmL f plcocurlos per milliliter I 



ttl ~MICAL ANALYSlS • I • I 
RADlO~l-lE · · . ·Table V.J. (page 2 of 5) 

J: :ll m 
2 "' :D 
~ s. -o 

Pate 1 [ 
b 

... ... Coordinates MAGID Depth Plutonlum-238 Thorium Tritium Coball-60 Cesluin-137 Radlum-226 Amerlclum-241 
co -· 0 i! 0 co a 

I 
::J ... Lccatlon South West No. Mo-Yr (Inch) (pCifg) (pCI/g) (pCI/mL) (pCI/g) (pCI/g) (pel/g) (pCI/g) 

~~ .. . 3 I - . 
J ~ 

0 CCIQ29 2374.1 2184.3 None 07-84 0 NR 12 
c: 
&. None 07-87 12 NR 17 

~ J! None 07-87 24 NR 1.7 

~ D None 07-87 36 NR 38 
::J ... .. None 07·87 48 NR 53 

None 07-87 60 NR 42 
None 07-87 72 NR 36 
None 07-87 84 NR 38 
None 07-87 96 NR 55 

0 None 07-87 108 NR 48 
c None 07-87 120 NR 36 
CD . None 07-87 132 NR 21 
(/) None 07-87 144 NR 17 ::.· 
"' (/) 
n 
0 CII030 2395 2063.6 No no 07-64 0 NR 4.6 
'0 :;· None 07-87 12 NR 26 

oco None 07-87 24 NR 9.6 
"' :D n o None 07-87 36 NR 5.9 o.., 
~0 None 07-67 48 NR 2 
.. ? None 07-87 60 NR 1.4 
... < ·None 07-67 72 NR 1.1 
~0 
CD- None 07-87 84 NR 0.8 ID' 
NW None 07·87 96 NR 1.2 

I 
:D None 07-87 108 NR 1.0 

~ None 07-87 120 NR 1.1 
(/) None 07-87 132 NR 0.9 
::.· None 07·87 144 NR 1.1 0 
(/) None 07-87 156 NR 1.7 
c: 
< 0 C>031 2396.6 2204.7 None 07·84 0 NR 8.4 
< 

None 07-87 12 NR 27 
None 07-67 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 
No no 07·67 132 NR 44 

C0034 I 2405 2010 1260 12-62 16 4.63 32.20 
1261 12·02 72 0.40 9.12 
12G2 1~·02 DO 0.07 h 

lJ 
1263 12·02 100 0.03 b 

Ql 
(Q 
Cll 
N 
0 
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Table V.3. (page 3 of 5) .:: 

r::nm g c» ::D 

!'late 11 a 
~ s . ., 

Coordinates MAGID Depth Plutonlum-238 Thorium 
b 

Tritium Cobalt-50 .. Ceslum-137 Radlum-226 Americlum-241 .. ~ 
U) -· 0 
i:g~ 

I 

ll! _. Ql 
l )Cellon South West No. Mo-Yr (Inch) (pCI/g) (pCI/g) (pCI/mL) (pCI/g) (pCI/g) (pCI/g) (pCI/g) 

§ ? I I 

~ 
~ (0035 2405.8 2212.9 None 07-84 0 NR 5.5 
0 c None 07-84 12 NR 11 

.&. None 07-84 24 NR 24 
~ J1 None 07-84 36 NR 29 l:! Ql 
CD ;:, None 07-84 48 NR 42 ... .... 

None 07-84 60 . NR 18 
None 07-84 72 NR 33 
None 07-84 84 NR 28 
None 07-84 96 NR 15 

0 
None 07-84 108 NR 11 

c None 07-84 120 NR 39 

!" None 07-84 132 NR 31 
(/) None 07-84 144 NR 15 
;:;· 
c» 
(/) 
0 CJ203 2411.5 2139.2 None 07-84 0 NR 1.0 
0 
'0 

None NR :;· 07-84 12 1.8 
oa 

None 07-84 24 NR 1.7 .. ::D 
0 c» 
c» '0 None 07-84 36 NR 1.4 
~0 
.. .? None 07-84 48 NR 1.2 
~ < 

None 07-84 60 NR 0.8 -'o 
ID-w· None 07-84 72 NR 0.7 t->W 

I None 07-84 84 NR 0.9 ::D 
Ql 
a. None 07-84 96 NR 0.6 
(/) 
.... None 07-84 108 NR 0.7 
c» 
(/) None 07-84 120 NR 0.7 
c 
< None 07-84 132 NR 0.5 
c» 
< None 07-84 144 NR 0.5 

CJ285 I 2478.9 2212.0 None 07-84 0 NR 0.3 

None 07-84 12 NR 0.8 

None 07-84 24 NR 0.7 

None 07-84 36 NB 0.8 

None 07-84 48 NR 0.8 

None 07-84 60 NR 0.6 

No no 07-84 72 NR 0.7 
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~:;x~m 

l'late 11 a 

2"' ;xJ iS s . ., b Amerlclum-241 .. ~ Coordinates MAGID . Depth Plutonlum-238 Thorium Tritium Cobalt-00 Ceslym-137 Radlum-226 
co -· 0 
~g~ 

South West No. Mo-Yr (inch) (pCI/g) (pCI/g) (pCI/ml) (pCf/g) (pq:f/g) (pCI/g) (pCI/g) 
~~DI L)catlon 

~ ? -- I 

~ s::: 
0 

(0286 2464.1 2184.0 None 07-84 0 NR 0.3 c 

t; it None 07·84 12 NR 0.5 

~ :l! 
"' None 07-84 . 24 NR 0.5 

CD a "' None 07-84 36 NR 0.8 

None 07-84 48 NR 0.9 

None 07-84 60 NR 0.6 

None 07-84 84 NR 0.8 
0 
c None 07·84 96 NR 0.8 
!D 
~ (0287 2450.7 2151.6 None 07-84 0 NR 0.5 .. 
!II 
n None 07-84 12 NR 1.3 
0 None 07·84 24 NR 0.9 'Q. 
:::J NR ooo None 07·84 36 0.8 

"' ;xJ n <> None 07-84 48 NR 0.6 
.. 't:J g.o None 07-84 60 NR 0.7 .. r 
~ < None 07-84 72 NR 0.6. 
... 0 
ID-
ID' ,....w 

Cl288 2438.6 2119.3 None 07-84 0 NR 0.3 I 
;xJ 

None 07·84 12 NR 0.8 I &. 
~ None 07-84 24 NR 1.1 I i None 07-84 36 NR 0.8 
!II I 
c None 07-84 48 NR 0.8 I < 0 None 07-84 60 NR 0.5 I < 

None 07-84 72 NR 0.7 I 
C0289 I 2422.7 2081.0 None 07-84 0 NR 0.6 I 

I 

None 07-84 12 NR 1.1 
I 

I None 07-84 24 NR' 0.5 

None 07-84 36 NR 0.8 

None 07-84 48 NR 1.0 

None 07·04 60 NR 0.8 
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Table V.3. (page 5 of 5) 
I: ;urn g .. ::u 
t; s. "lJ 

Plutonllim-238 
b ·Tritium Cobalt-GO Ceslum-137 Radlum-226 Amerlclum-241 ... ... Plate 11 a Coordinates MAC ID Depth Thorium co -· 0 r 0

CO I 
:J ... .ocatlon South West No. Mo-Yr (Inch) (pCI/g) (pCI/g) (pCifml) (pCI/g) (p:CI/g) (pCifg) (pCifg) ~ ~ CD 

~ ? I 

; s:: ::o2oo
1 

2401.5 2102.1 None 07-84 0 NR 0.7 
0 None 07·84 12 NR 0.8 c 
&. None 07-84 24 NR 0.8 

~ :l! 
None 07·84 36 NR 0.8 1:! II> 

CD a "' None 07-84 48 NR 0.6 

·None 07·84 60 NR 0.9 

None 07-84 72 NR 0.8 

0 
1:0036 c 2425 2220 1242 12:82 18 1.45 9.41 

.ID 1243 12-82 48 NR 46.3 
Ill ' - 1244 12-02 114 0.04 36.16 LDL u>L 1.0 LDL .. 

I Ill 
0 <:0037 2428.6 2178 No no 07-84 0 NR 5.9 0 
'0 No no 07-84 12 NR 11 :;-

oco None 07·84 24 NR 14 
.. ::u Nono 07·84 36 NR 5.8 0 .. 
.. '0 None 07·84 48 NR 5.1 3 0 
O";l None 07-84 50 NR 6.3 .. . 
::.< None 07-84 72 NR 6.3 
w2. None 07·84 84 NR 5.1 
<D' 
NW None 07·84 96 NR 2.5 

I 
::u 
CD (0030 2500 2210 7109 08·84 0 1.41 5.08 a. 
Ill 1236 12-82 18 2.39 b 
;:;· 1237 12-82 36 0.65 b .. 
Ill 1238 12·82 54 2.24 b c 

1239 12·82 72 0.31 b < .. 1240 12-82 90 0.64 b -< 
1241 12-82 108 0.35 b I 

I 
coo4s I 2400 2240 8350 11·84 54 4.66 142.58 I 

8350 11·84 80 0.51 254.30 LDL I.!DL 3.3 LDL 
I 

SJ3111 2325 2135 6507 08-84 0 0.62 6.78 

SJ312 2325 2185 6507 08-84 0 0.75 b 

SJ313 2350 2060 2817 10·83 0 6.20 28.73 1.12 

SJ333 2425 2060 7113 08·84 0 24.40 70.52 

$)33<1 2425 2135 7112 08·84 0 8.44 15.65 

S.1J:l5 2425 2105 7111 00·04 0 5.00 7.14 
'1J 
m 

10 
8'!:137 24~0 2Hi0 7 I 10 00·0<1 0 2.10 30.04 

CD 
N' 
w 



• 
0285, 0286, 0287, 0288, 0289, and 0290 (Plate 1 ). Appendix C contains the report provided by 

RMC on the in situ thorium analysis. Mound Plant personnel report that the in situ 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 lpcated 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 (C0045 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-sam-ple-collected -from s~riace location--o333 !S0333- on-Tabfe -v .31. --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 water has occurred from Area 

8. All other values detected were less than 10 pCi/g. The original Site Survey Project Report (Stought 

et al. 1 988) 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 in situ analysis performed in Area 8, which involved driving pipes to bedrock, the depth 

to bedrock ranges from 72 to 144 inches (8 to 1-2ft). The remaining core locations in the area (0034, 

0036, and 0038), which were sampled to depths of 108, 1 14, and 1 08 inches, may also have been 

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

5.7. AREA 9 

Area 9 is located on the north end of the SM/PP Hill, surrounding Building 31 (Plate 1 l. This area was 

used for storage and redrumming operations of thorium sludges from the mid-1 950s to the early 

1960s. The Site Seeping Report: Volume 6- Photo History (DOE 1992bl 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 low levels of plutonium-238, with a maximum level of 8.15 pCi/g 

were detected at location C0040. Three of the samples collected contained thorium concentrations 

A 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 
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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 

-------son-:-Ga:s Samplerinstallation 

• 

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 Sampler 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 1N18; 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 Augrist 17 and September 

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

~ 
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• 
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 

of light weight hydrocarbons and the analysis of the timer at grid coordinate 26N5 indicated moderate to 

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 September' 27, 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 1\"ERI 

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, ethylbenzeoe, and 

xylene (BTEX), TCE, and PCE at grid coordinate 8N27. Based on these responses, NERI recommended 

an exposure time ?f approximately 28 days per sampler. 

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

and 9N15, broke during retrieval. Sample wires were transferred immediately to clean rubes. All 

ER Program, Mound Plant 
Revision 0 

OU5 Phase I Non-AOC Field Report 
June 1995 Page 27 



26 N 

25 N 

23 N 
---------------~-

22 N 

27 

20 ~ I 

I \I 

7 9 N 

18 N 

17 N 

15 N 

k I 
·' 'i . - . --<-·-- -- ---- _J 

N 

r- 11 N 
/ 
I 
I 

/ --.:. '·1 0 N 

Sample Locations 

PICJte 1 



~- $ 
~.· . 

~r~~~~· 

·,.-

... 
,;: 
:·./~: .. 

28 N 

N 

26 N 

25 N 

23 N 

22 N 

'/1 
Ll 

20 N 

19 N 

18 N 

17 N 

·16 N 

15 N 

12 N 

Total Aromatic 
Hydrocarbons 

Plate 2 

1;:·.· .. 



~\lo ~ \? i • 
J 0' I 

-<()~ / 

3-/ 

'-.. 

28 N 

N 

26 N 

25 N 

__ 2_3 __ N------·~-'------

N 

20 N AREA 

·19 N 

18 N 

17 N 

16 N 

15 N 

12 N 

11 N 

elative Response 

Total Semivolatile 
Hydrocarbons 

Plate 3 



• 
\ 

\ 
I 

... 
\ 

\ 
0:. 

"" q 

i, \ 
i \ i .... __ 
i 
I 
I 
CD 

- ------- $:-

N 

26 N 

25 N 

23 N 

22 N 

21 

20 N 

19 N 

18 N 

17 N 

IOTOI 
Petroleum 

._,:":." 

AREA 

l.; J - l.; -1 -1 

Hydrocarbons 

: ;·::~: 

Plate 4 



-... 

\ 
I 
l 

' C) 

28 

N 

I 
. -2-.-- ------------· 

.) f\1 I 

24 ~j 

23 N 

22 N 

'/1 
Ll 

20 N 

19 ~'J I. 

18 f\l 

17 j\j 

16 N 

15 N 

Total. Ha\ogenated 
Hydrocarbons 

P\ate 5 

I 



~- I PE'l'll.EX DATA (RELA Tl. • 
I 

I Table 4 (coni'd) 
I 

Total Aromatic Total Semivolatile Total C5to C11 Total Halogenated , 
Sample# I Hydrocarbons (a) Hydrocarbons (b) Petroleum Hydrocarbons (c) Hydrocarbons : (d) 

! 
8!i8 17,751 NO 38,321 No: 
8!i9 63,269 NO 112,992 NOi 

I 

OliO 4,469 NO 14,963 NO 
01l1 3,241 NO 8,519 No; 
81l2 01,929 NO 268,425 8,347 1 

381i2 (e~ 119,259 NO 435,287 13,451i 
81l3 211,830 48,446 488,411 NO 
81l4 31,827 NO 60,770 ~~I 8ii5 276,591 NO 680,193 . I 

Oli6 i 332,054 11,447 724,350 16,506: 
I 30fi6 (e) 272,440 6,951 555,805 11,4481 

81l7 323,265 761 1,054,664 NO 
OilS 22,326 NO 43,566 51 ,737! 
81l9 413,806 6,035 

I 

1,229,747 NO 
8''0 105,465 12,156 272,168 NO 
8 71 262,537 13,383 709,554 

I 
39,392, 

38''1 (e) 117,156 4,180 350,827 18,146 
872 179,121 2,716 

I 
518,546 NO 

873 215,400 NO 383,982 NO 
874 997,234 9,698 2,035,141 NO 

I 

875 93,866 15,159 216,791 NO 
876 91,518 NO 160,738 4,348 
877 997,444 49,913 2,306,808 2,04q 

___.. 879 619,446 35,834 1,230,011 NO 
.. 886 

I 
294,275 462 574,432 3,99~ 

~ 887 (f) 600,046 4,035 1,054,346 484,47~ 

~888 

I 
5,315,457 36,969 9,565,092 67,702 

889 3,540,952 4,865 8,657,091 118,701 
I ego (I) 36,315 6,488 151,227 1 ,370,283, 

38 90 (~)(f) 18,704 4,250 115,026 1 '199,030, 
I 

e 91 I 250,039 NO 472,369 0,234 
f92 T NO T N~ 

I 
lJ 

I 

I 
(l) I 

10 I CD PagA ~of 4 w 
0 



"'0 
m 

(!) 

CD 
c..v 

~-

Sample# 

10''4 

10/5 
10;'6 

10i'7 
10i'8 
10i'9 
10!·0 
10!·1 
10[ 2 

10£3 

• PE'I'J~EX DA'I'A (RELATIVE) 

Total Aromatic Total Semivolatile Total C5 to C11 
Hydrocarbons (a) Hydrocarbons (b) Petroleum Hydrocarbons 

1,077,488 310,921 3,334,270 
5,024,920 190,818 8,157,950 

98,846 NO 150,244 
179,495 637 313,677 
292,004 NO 384,717 
878,182 NO 1,047,284 
476,919 NO 688,052 

1,359,839 NO 1,737,634 
2,366,016 NO 2,549,371 
6,566,476 NO . 7,262,620 

: Table 4 (cont'd) 

Total Halogenated 
{c) Hydrocarbons I (d) 

I 
I 

H 
I 

N0
1 

11,2781 
I 

253,075; 
27, 102i 

NDj 

NO[ 
NO 
No! 
NOI 

30£ 3 (e~ 

1m4 
5,727,584 

36,255 
NO 
ND 

I 
6,343,712 ND: 

65,413 14,484: 
1m 5 
80C 1 • 
80C 2 • 
80C 3 • 

48,524 
ND 
ND 
NO 

ND 
NO 
ND 
ND 

79,645 27,164: 
NO NDi 
ND Noi 

I 
ND NOI 

Ke '{: i(a) Intensity of respOI)Se .to Ions of atomic masses 78, 92, 106, 120, 134, 148,.162, 176, 190, and 204. 
(b) Intensity or response to Ions of atomic masses 128, 142, 153, 156, 178, 184, 198, 202, and 212. 
(c) Intensity of response to Ions or 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. 

(f) A pronounced level of chloroform was detected in this sample. 
I 

H High levels or petroleum hydrocarbons have interfered with the identification or halogenated hydrocarbons in ;this sample; see 
T High levels of terpenes have interfered with the identification of petroleum hydrocarbons in this s'ample: see tht. 

I ND The targeted compounds were not detected in this sample. 1 
• Travel Blank l 

I 
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• 
- ~ ----

. 

b 1b... .... 

MOUND SOIL 
scREEN DATA. 

Table IT.3. Summary of Elevated Surface Soil Radiological Activity 
Page 2 of 2 

Grid Location• Mound Soil Screening Facility Data I 
Plutonium-238 Thorium-232 

I {pCi/g) .. (pCi/g) 

6N9 33 ND I 
6N14 30 ND I 

------ ----6Nl6-~----· - - - - ---29------ ----- ---------- -NB ---------1 
6N17 25 ND I 
6N19 39 ND I 
7Nl4 27 ND I 
7N18 26 ND I 
7N23 25 1 I 
9N10 25 . ND. I 
11N11 25 ND I 
12N15 85 ND I 

I 

15N7 30 ND I 
16N4 78 ND I 

i 

16N5 243 ND I 
19N7 56 15.9 I 
I9N8 25 2.4 I 

39 ND I 
I 

20N6 27 2.6 I 
20N7 37 14.7 I 

i 

22N4 ND 2.0 i 
23N1 25 ND I 
23N2 I 26 1 I 
23N5 25 NTI I 

B18001 (Building 24) 38 6.7 I 
21.5N2.5 25 ND I 

--~~~--~~~S~e~e~P~la=te~l~fu~rgnc'=d~loc~a=tio~n~--~--~~--~~~--~~~~~----~~~~------~~-
ND Radiological contamination not detected above the Mound Plant Soil Screening Facility detection limits of 

25 oCi/Q: for Pu-238 and 2 nCi/o fnr Th-?.1?. - - - -
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I ' APPENDIX D I 

• 
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENfNG FACfLITY DATA) FOR NON-AOC POINTS I ' I 

FIDLER SURVEY DATA 

Contamination FIDLER Contamination FIDLER 
1PID1 Criteria CHI Readings CHI Criteria CI-12 Readings CH2 

I Units: CPM Units: CPM Units: KCPM Units: KCPM 

I RESULTS RESULTS RESULTS RESULTS 

I Nit- Not recorded 
N<: - N6 sample/reading taken 
N;~ - RJ.1ding not taken; contamination criteria not exceeded. 
a- Mtnl

1nd Soil Screening Facility detection level not exceeded. 
b- Conbcntration at or above the Mound Soil Screening Facility detection level. 
c - Resthts of the wipe sample were less than 20 disintegrations per minute. 

I 
Cl 'M - <Counts per minute 
K< :PM ~ Counts per minute x I 000 
pC'i/g - !1 icocuires per gram 

FIDLER 
Readings Out 
Channel 
Units: KCPM 
RESULTS 

MOUND SOTL SCREENING FACILITY DATA 

Plutonium- 238 
Units: pCi/g 

RESULTS !Note: 

I 
I 

'I 

) 

I 
I Thorium- 232 I 

I Units: [lCi!g_ 
RESULTS jNote: 

•' . 
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APPENDIXD ! 
FADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) FO~ NON-AOC POINTS I ------- .. I 

ADLER SURVEY DATA MOUND SOIL SCREENlNG FACILI1Y DATA 

~ I FIDLER 
Contamination FIDLER Co01aminalion FIDLER Readings Out 

~i\IIPID Criteria CHI Readings CHI Criteria CH2 Readings CH2 Channel Plutonium - 238 Thorium - 232 

f- I (]nits: CPM Units: CPM Units: KCPM Units: KCPM Units: KCPM Units: pCi/g I Units: J>Ci/g · 
' . I RESULTS RI!SULTS R.ESULTS RESULTS RESffi.TS RESULTS Note: RESULTS Note: 

~1N061 130 100 6.5 5.0 NC· 0 a· 0.9 a ..;. . 

~1N071 170.:3 130 9.72 6.5 NC 21 a 1.2 a 
~'7N08! .· 170.3.·· 130· 9.72 &0 NC 19 a 1.2 a 

~mo9: 170.3 80 9.72 
... ·- .... s.s .. NC NC NC 

J 7NH) 170.3 100 9.72 6.0 . NC NC NC 
J 7NJ1! 170.3 90 9.72 7.0 NC NC NC 
J7NI~ 152.1 40 8.45 4.5 NC 6 a 0.6 a 

JSNOl_ 253.5 185 12.48 9.0 NC 16 a 1.1 a 

J8N02 130 80 6.5 4.0 NC WIPE c . WIPE c 
J8N03 130 75 . 6.5 5.0 NC WIPE c i\VIPE c 
l8N04 130 60 6.5 4.5 NC 6 a I o.s a 

~8No6 130 90 6.5 6.5 NC WIPE c /WIPE c 

~ i8N07 170.3 too 9.72 7.0 NC 13 a / 0.7 a f 

~ 
~ ==~~ ..... 

-..,~ 
t .\ OQ ::I 'JJ (Q Q. 

""" ~ $<" -r t;;o 
~ 

~ 

:.BNOS 170.3. 

·:sNo9 170.3 
18N12 152.1 
l9No:t 253.5 
19NQ2 130 
19N03 130 
J9N04 130 
J9N05 130 

·~19N06 130 

J76 .. 8 .. ···-;J9..Nft7 -· ... 
J9N08 176.8 

I 
19Nb9 176.8 
19N~10 176.8 
20Ntn · 253..5 

120N02 130 
I ··---

170 9.72 11.0 
150 9.72 10..5 
JOO 8.45 6.5 
155 12.48 9.5 
85 6.5 4.0 
70 6.5 5.0 
60 6.5 4.0 
65 6.5 4.0 
60 6.5 5.0 
325 8.97 20.0 
125 I !S.!:I I 

.. -··· ··~· . i·-·-· ····- -- ·-- .. 

170 8.97 9.5 
70 8.97 3.5 
95 12.48 5.0 ') 105 6.5 6.5 

··' 

NC 22 a ! 1.1 a 
NC NR iNR 
NC 0 a 

. ! 0.3 a 

NC 3 a I o.6 a 
NC NC ! NC 
NC 4 a . I 0.8 a 

NC WIPE c ; WlPE c 
NC WIPE c i WIPE c 
NC WIPE c ! WlPE c 

45 56 b ' 15.9 b I 

' Ne ... -.... _ .. ···-···· 25·- .. ···-······ ... bo .. _ ............ .:.. 2-4 ...... ···--· p___ ..... ·-. --.. -· ··-- ·--··- ..... -· -·-·--· . 
39 b I 0.9 a 

NC 10 a i 1.1 a 

NC 3 I 0.2 a I n 

NC 16 a I 0.6 a 

' NC 8 a i 0.7 a I J I 
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•• 
RAIDIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) FOR NON-AOC POINTS I . . 

FIDLER SURVEY DATA MOUND SOIL SCREENING FACILITY DATA 

I 
FIDLER 

Contamination FIDLER Contamination FIDLER Readings Out 
SMPID Criteria CHI Readings CH 1 Criteria CH2 Readings CH2 Channel Plutonium - 238 Thorium- 232 

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

I RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS Note: RESULTS Note: 

lON<)3 130 100 6.5 6.5 NC 0 a 0.3 a 

WN04 176.8 110 8.97 7.5 NC 0 a I 1.1 a 
WNQ5 176.8 85 8.97 4.5 NC WIPE c I WIPE c 

~)It- 20NQ6 176.8 375 8.97 22.0 30 27 b 1 2.6 b 
'"CI :r e: 
n 
, .. 
~"' 

20N07 176.8 325 

20NI!o 

8.97 22.5 45 37 b 14.7 b 
0.6 

3::
~ ~ 
:r? 
_)-

~g 
::n 
n 
s: 
~ 
.g 
0 
::l 

20NII1 
21N01 

I 
21N02 

I 
21N03 

21N04 

21 NOS 

21N08 

21N09 

21Nl0 

22NOI 

22N02 

22N~l3 
22N04 

22N05 

22N08 

22Nh9 

23NOI 

23Nil2 

I 
23N,03 

23N04 

157.3 

157.3 

253.5 

176.8 

176.8 

176.8 

152.1 

176.8 

176.8 

157.3 

253.5 

176.8 

176.8 

152.1 

152.1 

176.8 

176.8 

253.5 

176.1! 

152.1 

152.1' 

95 8.45 4.5 

80 8.45 4.0 

140 12.48 9.5 

140 8.97 6.5 

160 8.97 8.0 

100 8.97 . 5.0 

110 8.45 10.0 

85 8.97 4.5 

75 8.97 4.5 

90 8.45 6.5 

145 12.48 8.5 

135 8.97 5.5 

115 8.97 6.0 

100 8.45 9.5 

105 8.45 8.0 

115 8.97 4.5 

95 8.97 6.0 

170 12.48 10.5 
160 8.97 5.0 

115 8.45 5.5 

95 8.45 _§.Q __ - ----

NC 0 a i a 

NC WIPE c I WIPE c 

NC 15 a I I a 

3 a I 0.8 a I 

NC 7 a I 1 a 
19 a I 0.7 a I 

NC 20 a i 1.2 a 

NC 9 
I 

0.5 a I a 
NC 11 a : 1.8 a 

' 
NC WIPE c I WIPE c 

NC WIPE c ' WIPE c 

NC 19 a I 0.9 a 
NC 24 a I 1.3 a 
NC 3 

I 
0.6 a a 

NC 18 a I 1.1 a 

NC 19 a I 2 b 
' 

NC 10 ' 1.4 a I a 
NC WIPE c I WIPE c 

NC WIPE c I WIPE c 
NC 25 IJ 

I 
0.8 I a 

NC 16 a I 0.8 a 

26 b 
i 

1.0 a 

NC 3 a ' l.l a 
NC 12 a ' 0.7 a 
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KEY TO SAMPLE NOMENCLATURE 

Examples 0 8 0 4 - 5 0 0 1  08  
04  
5 0  
0 1  

Area 8 
location 04 (see color 
Soil sample 
0 - 1  foot sample depth 

map 1 

Sample depths on this job are: 
01 = 0 - 1  foot 
04 = 1 - 4  foot 
08 = 4-8 foot 

Pace38 . 
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, ... . 

TEST RESOLTS·- SODIUM IODIDE SOIL SCREEN 
( KD-80030, OP. 1355 ) 

400 SECOND COUNT . 
PREPARED BY BETTY PETERS ·EXT. 4408 

SJJ!PLER 
S!KP 
TYPE 

88 KEv 17 KEV 
WI~ · WIHlXYttl 

KORB 
I so
roPES 

.-: . 

:9501338- --Of/07795 .. -02/08/95-- J. TACKETT 5983-
_ •. ._ _ _.# .- • 

--COH'l' -~ -0.0--- -~ O. ___ }{ ____ W~1QH_~-~- QT~ER SOJLS C 
.... ' 

9501341 02/07/95 02/08/95 J. TACKETT 5933 

. 9501342 :· 0.2-/07 /95· 02/08/95 J .-TACKETT 5983 ,, 

9501343 02/07/95 02/08/95 J. TACKETT 5983 

.44 ._ : 02/07/95 02/08/95 J. 'l'Ao::m 5983 

.
.•. ·._. ~-::_·_~-~-:~-: -_~.--~_:·_ ._: . ,. . . - ... ·;~;-.. : ·:. 

MOUND SOIL 
SCREEN DATA 

CO liT 

CONT 

CONT 

. 0804·5001 A'l' 0-1 I . 

~ 0 l! 

2.0 1-j H 

1.7 @H 
-0.1 7 N 

1 
( .. 
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~:. . 

. ::,. 
;~~:-·· .:_ 
. -

· . .!PLE 
NO. 

·• ... 

DATE DATE 
COLLECTED SCREOOD 

TEST RESULTS - SODIUM IODIDE SOIL SCREEN 
( KD-80030 I OP. 1355 ). 

400 SECOND COOH'l' 
PREPARED BY BETTY PETERS -EXT. 4408 

---<' 't~v /J ~-i,i 
· ~,,~, ~v' MORE 

SJJ<P 88 KKV 17 KEV ISO-
SJJ<PLER TYPE W!Jf!X)W WI~ TOPES GRID LOCATION WELL 

.. . ... ..:. 

·:.?-0· 

. . 

:: =~Ai;:, ::/:>Y;~~-'t.. . .· ·::-· 
~;5Qi.36s-C-;·~· ~;:02/os;9t"--02/09 /95 J~T~OO'rr 5983- -- CO!IT ---®- -- --5-H-·WESTON_AREA_8_0THER-SOILS-x---_.-.. ---~i~if --

'i501366 02/08/95 02/09/95 J. TACKETT 5983: OONT 

·~· .. 

••• 
.. I 

. ~~ . ·.- .... ~ ._._: .. · .. ·,·_-__ ::-_;_;~.: __ · .• ___ :·.'.· 

:~~~~~~ ~;__ . ... . . ;/ 

- 0809-5004 AT 41 · '. 

0.9 19 H WESTON AREA 8 OTHER SOILS B 
0809-5010 AT 101 

. ·-··t.: . 

·=.-· .. --

. .-:.~---::·.; 
-~~- -~~--~-·_;;.;"'"'"'"' 

·~--~-~7"""" ~·· :·... - : . 

..... 
···, . -· , .. ··· . . : ... 

Page <12 
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I i..· 

\" 
' . 

'fEST RESULTS - SODIUK IODIDE SOIL SCREE.'! 
( KD-80030 1 OP. 1355 ) 

400 SECOND COUNT . .· ... : . 

PREPARED BY BETTY PETERS -RX'f. 4408 . ~':~~; 
·~- : i •• 

, ; ' * ~ • ~ 
··-

wELL 

;j 
~ 

-
. MORE . .... 
S!MP 88 KEV 17KEV rso-

SAXPLEi TYPE wnu:ow ,WI~- TOPES GRID UXATIOM 

--
-~-::---~.: ... -: . -,_ -------------------------------- -:.~-.·:·~~;.. & #I 

tt ~5g1_33t~·7·:: 02/07/95 02/07/95 J. 'l'Ac:Km 5983 
... :.· . - . 
~ . ~:~'tt)t~:'f~~":irr< 
, · 9;Mr2;:-~-- · 02/07/95 02/07/95 J. TAC!C8'rf 5983 

.· .... 

9501330 - 02/07/95 02/07/95 

;!si~~:~~2/oii95 '.·. 02/07/95 

J. TACKETT 5983 

J. TACKETT 5983 

9501332 02/07/95 02/07/95 J. TACKETT 5983 

~.~;~--~Z:&2J.97/95 02/07/95 J. n= 5983 

- 9501325· 02/07/95 02/07/95 J. TACKETT 5983 

... 02/07/95 02/07/95 J. TAOCETT 5983 

~.. ~ ~ .. ., 

·: .... : ·. . 

0.0 

0.7 

1.1 

COHT 0.2 

0.7 

1.0 

0.8 

0 _ N WESTOH A.~EA 8 OTHER SOILS C 
KHD17-o802-5001 AT 1'·. ~ . .:;; :. :. · ..... 

7 H _ WESTON AREA 8 OTHEi SOilS A 

6 

13 H 

6 N 

7 lf 

13 H 

Ml1Dl7-0802-5004 AT 41 

... 
WESTOH ill! 8 0'1'IIEi SOTI.S B-. 

.. KHDP;:0802-sooa . .J.T.J' :: sc~;.s ). 

WESTOH AREA 8 OTHER SOILS A . 
KHD17-0802-5011 AT 11 1 >~:· : ~' 

- j 

:~~o~~~!~:f!~!}.ts:J):,:o•::·'~·'K.-~~lLb 
••... !' . :~. -.:.~.-::.~-:*_;··~-_-.',·.;:~·~J!"~ 

WESTON AlEA 8 OTRn SOILS B ;. : . . : Jti 
. KHD17-0803-5004 AT 1-4 1 _:_:,_,~, . . · ,·~::{~~ 

WESTON AREA 8 OTHER SOILS t. ··i;[ 
KHD17-0803-5008 AT 4-8' .,; .. 

I-

6 H WESTON AR.EA 8 OTH&i SOILS C 
KHDl7-o803-5012 AT 8-12'. 



.:·!.· 

;····.'· ~-; , 
~ ,:,~~~_;;i,~: ,. . .. 
: SiJPL(- . : ·. DATE DATE 

TEST RESOLTS - SODIOK IODIDE SOIL SCREEN 
. ( KD-80.030 I OP. 1355 ) . 

400 SECOND COUNT 
PREPARED BY BETTY PETERS -EXT. 4408 

HORE 
SAKP · · 88 KEV 17 KEV I so-

·HOi COLLECTED SCREENED. SAKPLER TYPE Wll{t:()W WIJID:)W 'TOPES GRID LOC.ATION WELL , : 
.-··---~-
.. :~ 

-, . . :'i, 

~~'.7~3~~~--~2/Q~j~S~.~-::02/09/95--J-;-TA.CKETT· 5983-~roNT-~-{s) -~-0-N----~roH-AREA· ·8 OT~ -SOILS ~B:.--~~---· -~~:r,i-~: :Br:----'".:,:~1'=• · ~- · 0805-5008 AT 8' · · ·· -·J ·· -· -~ 
~- .·;~~i.-~)P,~_f.JY'c / . '' •• · ... ". ! . A~J; 

9~ 1351 02/08/95 02/09/95 -J. TACKETT 5983 OJHT 1. 3 18: N WES'fOH AREA 8 OTHER SOILS B ~--
0805-5012 .AT 12' 

9~:.il352 02/0S/95 ~2/09/95 J. TACKETT 5983 

~>_,,',%~:4~~~)/ >,:.- :. 

9SJ1353 _.,.. .• · .. 02/0S /95 02/09/95 . J. TAOOTT 5983 

9~Jl354 02/08/95 02/09/95 J. TACKETT 5983 

9~~1356 02/08/95 02/09/95 J. TACKETT 5983 

:9S01357 02/08/95 02/09/95 J. TACKETT 5983 

~-~::~f.l.f~:,:;:-:7~:~/;-'.~ .. : .. 
' 

EJ1358 02/08/95 02/09/95 J. TACKETT 5983 

·. 9::01359 · 02/08/95 02/09/95 J. TACKETT 5983 

~r.i.-'>);(E-\,;::· 
f,9501360 ~y;:~:·: 02/03/95. 02/09/95 'J. T!CKm 5983 
.>·. 

· S:·Ol361 

.S~.. 
':_ SS01364 

~,:-J~i:_r 

02/08/95 02/09/95 J. TACKETT 5983 

02/0&/95 02/09/95 J. TACKETT 5983 

02/08/95 02/09/95 J. TACKETT 5983 

OJHT o. 4 

OJNT 

COHT 0.9 

OJHT 1.0 

COHT 0.·0 

OJHT 0.9 

OJNT 1.4 

COHT 1.0 

o.o 

CONT 1.2 

1.0 

COHT 0.8 

0.2 

0 N 

21 N 

14 N 

10 

WES'fOH AREA 8 OT!l.ER SOILS C 
0806-5001 AT 11 

WES'fOll Am 8 OTHER SOILS C 
0806-5004 AT 4' 

WES'fON !W. 8 OTHER SOILS .A 
0806-5008 AT 8' .,., 

WES'fOll AREA 8 OTHER SOILS A 
0806-5010 AT 10' 

12 l! WESTON AREA 8 OTHER SOILS B 
0807-5001 .AT 1' 

7 N 

15 l! 

7 N 

0 H 

9 H 

19 I 

11 l! 

0 H 

WESTOH hW. 8 OTHER SOILS A 
0807-5004 .AT 4' 

WES'fOH AREA 8 OTHER SOILS A • .- ~;,._-, 
0807-5008 AT 8' 

·' 
WES'fOH Am 8 OTHER SOILS B 
0807-5010 AT 10' 

WES'fOH AREA 8 OTHER SOILS B 
0808-5004 AT 4' $·~-

-· ·. 

WES'l'QH ill.! 8 OTHER SOILS A . 
0808·5008 AT 8' 

WES'fOH AREA 8 OTHER SOILS C 
0808-5012 ).'I' 1/. 1 -~-

. -~ 

:S:soo~!al ~HER sons, ~Z}t\":;i:t;f, 

~'. 
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·' 

TEST RESULTS - SODIUM IODIDE SOIL SCREEN 
( KD-80030, OP. 1355 ) 

400 SECOND COUNT . 
PREPARED BY BETTY PETERS -EXT. 4408 

-{Jr~;Y· 
SAKP 88 KEV 17 KEV 

MORE 
ISO-

···)' 

nl'o-·,._ 

TYPE · WlJ{IX)W · Wll!OOW · 'roPES· 
,...,,.;'-' . . 

GilD IJX}.TIOH ; ··-':_,,WELL . -_ 

LJ14 40 . 02/14/95 02/15/95 J. TACKETT 5983 

t; ';:1~{i-'.~::;_: .. 
. 02/15/95 J I TACKE'!"!'" 5983 

~~~~-~:\ 

. ~.01429 .. ~ 02/14/95 02/15/95 J. TACKETT 5983 

02/15/95 J. TACKETT 5983 :., s:.01428 ;_:::::-:\ 02/14/95 

~;:·~i~~~~~tt;fif~~:-~_; ... · 
:· -~~014Jo><-:q·02/14/95 02/15/95 J. TACKETT 5983 

:~ ..•• : ' 02/14/95 02/15/95 J. TACKETT 5983 

~f(?---~:. ~:::!.:::· .: :. . 

~~?Qt~#;~~~ 0?(~~/9? :. 02/15/95 J. TACKm 5983 
.... -· - . . : ·- ·.·- -. :' .. ·-. 

.. S:.:.Ol437 02/14/95 02/15/95 J. TACKETT 5983 
,;_.·.--: 

J. TACKETT 5983 

J. TACKETT 5983 

~: .. 

~-: ~501439 

J. TACKE'l'l' 5983 

~:_.~5?1436 02/14/95 02/15/95 J. TACKETT 5983 
-~:!Y~- -· .. ~- .. ·. 
~~~: . _·:. -~- ·. ·. 

~JJ .-:.sue,""'-~~4) fOil. Gi4-~Wl~ .SO+f{ 
:;;:-~·-~-r:~-·:. .. ~-- -:~--~ - . 

CONT 0.0 

CONTr..s 

(!9 ..:}_,-

CONT :. 

COHT 0.3 

CONT "© 
COHT 2.1 

COHT 2.1 

COHT 0.1 

CONT 1.1 

CONT 1.0 

COHT 1.0 

0.0 

1.3 

CONT 1.4 

0 H 

0 H 

0 y 

0 y 

0 N 

0 N 

19 .N 

9 N 

0 N 

8 N 

10 N 

19 N 

5 N 

9 H 

14 N 

WESTON AREA 8 OTHER SOILS C -
0823-5001 

WESTON Am 8 OTHER SOILS c· . . .. . . ·i;! ~-
0823-5004 ;:: . -·.-·· ·;. ;_· d : : 

: ·. ··. -- ..:.---~...:--· ·, :·:J~ 

WESTON AREA 8 OTHER SOIL.fi'i: J~ I'""' 1 : ;_~ . 
0823-5008 . . . : ~ :.E:;ct;; . · ~ 

. .---!11.· 

WESTON AREA. 8 OTHER SOI~ ·~ ·~-~:~-_-·7 : :)-~-
0823-5011 ·' '. •. .. ''" 

WESTON m:A 8 OTHER SOILS A·/..:: . .:_: : ~ : -' 
0825-5008 . ·-:· ; .. / " '-. 

·WESWH iliA 8 OTHER· 
0825-5010 

.. ·: :.:_:.- - ·-: .- ·-



'. S01458 :: ... 02/16/95 02/16/95 

~--. 4tR+·:~·~t-~~-:~··:::_·.:~:· ... 
~ ~~~~tf$~:~.~~~6·i.isH.02/16/9S 
: . :~. ~; . ::: :·:·:; :~-ti :.7- .•... 

. , :50i460~ .. =:·_; 02/16/95 02/16/95 

--~- .__ -~-- j __ ;~ :.:- .. 
::: i : 

.•:·.·· 

~ 

... 

. . . . .:~- -- -· .. ··-· ~ ...... -.. . 

t:,.;l ,.:· :.+:~~~ -..... 
~,,~~tiEL 
i~ _,;----- 1 

,.- ; -- --

.. 

. :~a,~.-~-~-.:_ ___ .. ~-

--~ .-.:~-~ :.L.:. ~ ~-: . t / : 
. --:---·- ··-···· ·-- .... ·•· . 
~::· . ! 

-:- -· .. -:.. · ... · : .. -~ . 

TEST RESOLTS - SODIUH IODIDE SOIL SCREEN 
( KD-80030, OP. 1355 ) 

SAKPLER 

400 SECOliD COOHT 
PREPARED BY BE'I'l'Y PETERS -EXT. · 4408 

: S).KP 
TYPE 

88 KEV 
WIHOOW 

MORE 
11 KEV . rso-
Wili!X)W TQPES 

~ # ~ • 

. ~ _:__ :.- _:._:;:....-~--~ 

_ ......... ~- -·-·- ..;•-----·-·----·~~ 

.. ~-;~·.: __ --······ -~ 
··-\ 

:l 
·-·-j 

GRID_. LQ£!:!~91!,. .:.;:~ .. '1-d ~; e:,; . < /-:'·?} 
-------- ·;.·=c· ' c .- · ::.:.,~---~~M: .· .. 

·--#· --'-- -·..... --
---------------

J. TACKETT 5983 .COHT 

J •. TACKETT 5983 -COHT 4.1 

J. TACKETT 5983 CO liT 4.1 

J. TACKETT 5983 COHT 3.4 

J. TACKETT 5983 CO liT 2.8 

; _, . 
• ··-:· ... -·- ... J. .. -~----····---·· 

0 H 

20. 

6 N 

2 H 

18 H 

t: . - _· !·: 
·- ... : ____ ::i~-~~_ . .:J· ·~J:l.:':t.~~ 

' ,. 

. ··-------· :·· -· ... , __ ... -

·.'·~ '<·:;j~.~ 

,. 
---r~·. -. - .. -.. -, 

:···- ! 



TEST RESULTS - SODIUH IODIDE SOIL SCREEN 
( KD-80030, OP. 1355 ) 

400 SECOIID COOH'I' 
PREPARED BY BETTY PETERS -EXT. 4408 

MORE 
SAKP 88 KEV 17 KEV !50-

SAKPLEi TYPE W~ WINOOW TOPES 

02/20/95 J, TACKETT 5983 CONT 1.0 4 ° N 

0

:

0 :01476 02/16/95 '02/20/95 J. TACKETT 5983 CONT 0.9 14 N 
--. c:.·:_. 

~ ':)01482 02/16/95. 02/20/95 J. T!.CKE'rl' 5983 CONT 0.7 17 N 

~ 0~-{:ji~~;~~~?.:~i..~~ 
~:501475 02/16/95, 02/20/95 CONT J. TACKETT 5983 0.6 13 N 

"iJ.;; 0~:.16/95 

~ S501480.~~~~1.02/16/95·-. 02/20/95 J. TACKE'l'l' 5983 
( 0: .':~!3:·> .;--:c~ ·:·. . . 

02/20/95 J. TACKETI' 5983 'CO NT 8.0 14 

COHT 0.3 8 

N 

N 

~S01481 02/16/95 02/20/95 J. TACKETT 5983 CONT 

CONT 2.0 7 H 

.·--

~ 
·.' 

GRID I.OC.ATION 
. 1•:-·; 

WESTON AREA 8 OTHER SOILS B .. 
0834-5012 °. ::~! 7::·

0 0 

;· ;. 

WESTON AREA 8 OTHER SOILS B 
0839-5001 ·:~ ~ 

.·110""-· 

.. i ,7 ;; ;~~_;;~.:;:~ , 

Page J+.7 
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.. 

• 
TEST RESULTS - SODIUM IODIDE SOIL SCREEII 

( KD-80030, OP. 1355 ) 
400 SECOIID COUNT 

PREPARED BY BETTY PETERS -EXT. 4408 

KORE 
SAKP 88 KEV 17 KEV rso-

SJJIPLER TYPB WINDOW WINDOW TOPES GRID LOCATION 

'"'"'·· ----------------.-

n· N 
------

9~~:;.-~lci;~f,-.~,-~Y.r.•ns--:- o2714 i9s-J:T!ciErrs9s3 --roNT o. 2 l ~-:~~:-,;. .. v ~~;~':' . 

WESTON AREA 8 OT~ER SOILS_).;; 
082Q:-~l~. . ... 

02/H/95 J. TACKETT 5983 

-:~.: ilf,~. 02/14/95 02/14/95 
.·'!" ......... : . •·,: • 

J. TACKETT 5983 
.·- .--

. : _;·;s~ ~,. , . . " 
?~ ~)1?~~:oy~_ul5js~ 02/14/95 J. TACKETT 5983 

COHT 

COHT 1.8 

COHT 1.6 

19 H 

5 N 

WESTON AREA 8 · OTHER SOILS B 
0820-5004 

WESTON AREA 8 OTHER.SOII.$}.· 
0820-5008 

WESTON AREA 8 OTHER SOILS B?. · 
0820-5012 

.. 
-·;· .· .... ... 

.. 
.. .... 

J5~ _ .. 14 02/14/95 02/14/95 J. TACKETT 5983 COHT 0.2 2 N WESTON AREA 8 OTHBR_.SOILS C' 0821-5001 . . . .. ~.. . ... 

50~ .... 
··:<!... 
:~; 
·-'!1: 

5:0:: •· 

., /.95 J. TACKETT 5983 

CONT 3.5 

J. TACKETT 5983 CO liT 1.3 

J. TACKETT 5983 COHT 0.2 

COHT c9 
® 

02/14/95. 02/14/95 J. TACKETT 5983 CONT 6) 

MOT1ND SOTTJ 
sCiEENDATA 

WESTON !REA .. S .~:,:S(;!+l~.J.;~ 
0821-5004 ·: ... 

20 N WESTON AREA 8 OTHER SOILS B 
0821-5008 

® li . WESTON AREA 8 OTHER SOILS. C -~ · 
0821-5012 

6 H 

0 . y 

@ H 

19 If 

WESTON AREA 8 OTHER SOILS A 
0822-5001 

WESTON AREA.8 OTHER SOI4$. . .B ;c§'<?.:~~':='zt• 
0822-5004 

WtJ<-TOH lnt:n 8 OTHER SOILS C · .. ;., .•.. -·· .:_:---.::,.: 
w 1\J\LA .. A ~~_;..ti~_.:~:-"J· ·>~ = ·, · .. 

0822-5008 .. : .... 

WESTON AREA 8 OT~ILS .. C i;: . . 
os22-soo9 · '· · · ::::l.~:~~~~:;:r:s 

Page L\B 



---~ -'-'· _- __ .-:~~ ---

TEST RESULTS - SODIUll IODIDE SOIL SCREEN 
( KD-80030, OP. 1355 ) 

400 SECOND COUNT . 
PREP.\RED BY BETTY PETE'RS -EXT. 4408 

S.IJ!PLER. 
S.IJ!P 
TYPE 

88 KEV 
WI}{I):)W 

MORE 
17 KEV · rso-
WilflX)W 'roPES 

. .... -----·· . -~-:-: · ... :. 
- .. : '~·"':·:_-, =--~-- .· ~7~ 

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

~ID ~TIOH -- . :,~-~:-1 .. 
:~-: j~l.§!:.LLL 02{~Y~? .. ·. 02/23/95 J. TACKE'l'T 5983 

{~ ::~~~~i~;)J~: .. 
. :-- ~-s?~G_s·o:!~~i~.9~/23/9S . 02/23/95 J. TACKETT 5983 

-_ ... -;·.~;·_~: '::·_. . .... 

,_- ,-·301679 .:., 02/23/95 02/23/95 J ._ TACKETT 5983 

~-- -~·501633 02/23/95 02/23/95- J. TACKETT 59&3 

f. 
~. . ___ .... ... .: .... ; 

: -~ 
• . •.• 1. •. 

. ··:-:-:-~:~·:·:-.~-~1:-:-:·-- _ _- . 

J : ~-- :L - - . i _ .>~ ~- --1 .. --=~H....._ ...... ~ .. ---_ ......... . 

~-- . ±f?J·-·:-:~~~L;~i:- - -
i 

! 

·; --~~-:-
.-: .;...~·-·- ... -<4-·~-: ..... . 

J. T!CKE'I'l' 5983 

J. TACKETT 5983 

:t·. . . . ; -.., ... ··i 

l-iif~~c_;c __ . 
-~ra- -~-- : __ : -. _:, -
-~-

------ ---. ·- ------··- ... ---. 

COHT 0.3 

CO liT G> 
CO liT 2.7 

CO liT 2.9 

CO liT 4.1 

CON! - ... 0.9 

COIIT 1. 3 

--r.; 

0 N 

0 y 

0 H 

10 H 

0 H 

3 N 
... ······-·.·. 

8 H 

WESTON llEA 8 OTHER SOILS C 
0843-5001 ...... ·.--- --- --- - --- -:-! ; 

-::-;· 

• !' ::- -------~- - .. ----- :.t~j . 
WES'roH llEA 8 OTHER.SOILS A,: ·..:, '? - __ ?-· . 
0843-5004 .. --~--- .:- ---------.-:~~·~ ·:~~. 

.,: .. ----- ... : .. ·:.:: .. :.--
! . \ -H- .>t _::-

___)- ; 



SAMPLE DATE DATE 

TEST RESULTS - SODIUM IODIDE SOIL SCREEN 
( KD-80030, OP. 1355 ) 

4 00 SECOND COUNT · 
PREPARED BY BETTY PETERS -EXT. 4408 

MORE 
S.l.KP 88 KEV 17 KEV- ISO- . ~· . :~-

·.: HO. · . COLLECfED SCREENED SAHPLER : TYPE WINDOW WI~ TOPES GRID LOCATION WELL .:· 

COHT 

02/23/95 J. TACKETT 5983 COHT 

02/23/95 J. TACKETT 5983 COHT 

02/23/95 02/23/95 J. TACKETT 5983 COHT 

,. ~~~165~ .,.:: 02/23/95 02/23/95 J. TAa<ETT 59S3 
~~. ~ J}~~·J?~~i{~~~~f.-,?\--> 

COHT 

"J501651 02/23/95 02/23/95 J. TACKETT 5qa3 COHT 

9501660 ,_·.:,: 02/23/95 02/23/95 J. TACKETT 5983 COH'l' 

B_ c~:;-:._)~~~~.:;>; i:. : · . 
:-. 0.s016sr·· ·:, 02/23/95 02/23/95 J. TACKETT 5983 COHT 

9501655 02/23/95 02/23/95 J. TACKETT 5983 COHT 
-:;:_ 
-~--- : 

.. 

i ?_501652 ~~~{;b ~2/23/95 _ 02/23/95 J. TACKE'fl' 5983 
. . . · .. ~ .. ·'· . 

COHT 

__ ro~TT 

MOU.NlJ ~V.L~ 
SCREEN DATA 

0.4 

0.6 

2.6 

2.9 

1.5 

1.1 

3.0 

1.5 

1.0 

0.9 

0 N 

u N 

22 N 

12 N 

0 N 

0 N 

1.4 N 

3 H 

7 N 

WESTON ARE.l. 8 OTHER SOILS J.. 
0840-5004 . . . . . . ~· •. 

WESTON ARR.\ 8 OTHER SOILS B 
0847-5001 

WESTON ARE.l. 8 OrnER SOILS B 
0855-5004 . ~ . 

WESTON ~ 8 OTHER SOILS B •. ;<~~ 
0855-5008 .. _ _.:_:;. -<: :.:= :~~ 
WESTON ARE! 8 O'l'liER SOILS C · ·~r 
0855-5012 . t;J 
WESTON A.W 8 om::R SOII.S C 
0856-5001 

WESTON ARE! 8 01'HEi SOILS !. ·- .-. 
0856-5004 

. :~~~~ _,,.,.,.. 
·_ :_.:_.-_~ 

1 N WESTON AREA 8 Ol'HD. SOILS B 
0856-5008 ·: . 

5 N liESTOlf ill.l 8 OTHER SOILS J.. · 
o856-5011 .;;:*~·'4f1rr.:;~~fj;;i 

Psge Jjc · 



• 
--_ DATE 
_- SCUEHED 

TEST RESOLTS - SODIUM IODIDE SOIL SCREEN 
( HD-80030 1 OP. 1355 ) 

SARPLER 

400 SECOND COOHT 
PREPARED BY BETTY PETERS -EXT. 4408 

HORE 
SAKP 88 KEV 17 KEV -- Iso-
TYPE WINDOW WINDOW TOPES 

.--
:· -· 

GRID I..OCATIOH 

. ··:'<'·c{~'< ,:'>;·> <:.4 • 
-. WELL . 

i 
---02/20/95---J.-TACKETT 5983--- GOHT - --- --o~-3 - - ----7 - -H--- WESTON-~:;~8;~.:S9I!JS:B.~- ~--- --:- --.. ,~:r- -, ----- -----

0841-5001. ,L:i 

02/20/95 J. TACKETT 5983 CONT 

02/20/95 J. TACKETT 5983 CONT 

i Of/20/95: J. TACKETT 5983 CONT 

. ,Q2j20/95 J. TACKETT 5983 CONT 0.6 

J. TACKETT 5983 COHT . 3. 4 16 

WESTON :ill! 8 OTHER SOILS B 
0841-5004 

WESTON AREA 8 OTHER SOILS ~ 
0841-5008 

WESTON AREA 8 OTHER SOILS J.., · 
08.41-5012 

--~ 

·;~, 

. ·Y. 

H WESTON AREA 8 OTHER SOILS C 
0853-5001 

H WESTON AREA 8 O'l'HD. SOILS A ·.:• 
0853~5012 ... -·· ... ··- ,._ .. 

_,,;,. ·~ .\)'.: .. . ...... ·-· 

_.,,_ 

: .... 
! ... J 

.. ';;: . ·_ . : --"'~ {ii: 
, .. · -~ 

·_ .. ~- .. ··_· ~}~ 

-

8
----------------,-------,--~-.----:::-:-_::+:f;r:-·_;.,,· .. _ .. n~·------

. -·~~ ~ 

Page 5 ·1 



• 
TEST RESULTS - SODIUM IODIDE SOIL SCREEN 

( JID-80030 I OP. 1355 ) . 
400 SECOND COUNT 

PREPARED BY BETTY PETERS -EXT. 4408, 

HORE-- ---------- ~ ..... 

._,. ·. ;,;i:~:~#j,#~;-··.'}~ ,:;,.;,:;~·' -DAT-E - -- ~-- - - ~-- -- SXXP~&"fKEV 17KEv- Iso-
:REEHED SA.HPLER TYPE WINOOW WlliOOW TOPES 

:f15/95 J. TACKETT 5983 COHT 0.4 2 

~/1~/95 J. TACKETT 5983 COHT 0 

• 

GRID LOCATION WELL.·.· .. 

WESTON WA 8 O'l'HER SOILS "B : ·· -···-··-
0836-5004 

.. · " . 

··c....::.,: . 

. . ·· 

-- ·- ------~ ·-

c: ,.., 
Page :>.t. · 



• . ;: .: · . . 5-:~~~.. ~. 
SAKPLE·.P>~-> D!TE::·':> · D!TE 
:~7 NO>" · ', COLLECTED SCREERED 

TEST RESULTS - SODIOX IODIDE SOIL SCREEN 
( KD-80030, OP. 1355 ) 

400 SECOlfD COUNT 
PREPARED BY BETTY PETERS -EXT. 4408 

HORE 
S).J{P- 88 KEV 17 KEV ISO-

ShKPLER TYPE WINDOW WINDOW TOPES GRID LOCATION WELL 

-:-S01447 . O:c-02/15/95 -- 02/15/95- -J; -TAOOTI'--5983----COHT--- 0.1-- - - -0- -N--- -WESTON-A.RE.l.--8-0TRER-SOILS- !--

'.~--~~~~~jl~;,~: . . 0837-5001 

·.;501446 . .":· < 02/15/95 02/15/95 J. TACKE'IT 5983 CO~ 9.1 

.501448. 02/15/95 02/15/95 J. TACKETT 5983 COHT 10.3 

. >50H49 .·<·:;~02/15/95 02/1~/95 J. TACKETT 5983 
. ·"f.> : 

: . .-501444 02/15/95 02/15/95 J. TACKETT 5983 0.1 

COHT 

-501450 02/15/95 02/15/95 J. TACKETT 5983 CONT 

8 N WESTON AREA 8 OTHER SOILS B 

23 N 

6 N 

0 N 

0837-5004 ~-

WESTON AREA 8 OTHER SOILS C 
0837-5008 

WESTON ilEA 8 OTHER SOILS B 
0837-5012 

WESTO!l AREA 8 OTHER SOILS }. 
0838-5001 

WESTON AREA 8 orHER SOILS C 
0838-5004 

WESTON ARE.l. 8 OrHER. SOILS C - · 
0838-5008 

. ··5~1443 . .. 02/15/95 02/15/95 J. TACKETT 5983 1.7 . 18 N WESTON ARE.\ 8 OTW SOILS B . 
0838-5012 . . : ~ . . ·. . . . -

~~ ~~?:~~~y~~:,:?f:;. 

:. ~~-~ 

. :~~i~-
·, i 

.. 

. : :.~~- .. 
-.~-: ~":-:. {I 
• !.~. 

-~;:::.~~-
. ',.:".· 

... 

[ .; :i;'_ )~~~ 
'-------------------------~---: ·, .:_:< .. · ...... _·:-.:~;t~~-

.. l;;.'iii 

.-<~3~ 
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. ~..... -

- DATE DATE 
OlLLECl'ED .. SCREENED ·.- : 

TEST RESULTS - SODIUK IODIDE SOIL SCREEN 
{ ~80030, OP. 1355 ) 

400 SECOND COUNT 
PREPARED BY BETTY PETERS -EXT. 4408 

88 KEV 17 KEV HORE 
ShXP WINDOW WINDOW I so-

ShXPLER TYPE pCi/q pCifq .. :~PES 

-)JJ1895 ---03/06/95--03/07/95- J-.-'J'.l.GKETT 5983--- CONT-----1.2 --24-- H-----WESTOH-BS-C0028-- - ----C _ ------ ___ :~l~--

S:>01893 - ... 03/06/95 03/07/95 J. TACKETT 5983 CONT 

:: -~~~~~-~--~·. ... .. . · !.":;-; 
-=·· .. :.::. . ~ . . . 

! -:.01892 03/06/95 03/07/95 J. T>.CKETT 5983 CONT 
• 

S:i01891 ·. 03/06/95 03/07/95 J. TACKETT 5983 CONT 

. t- ~- .. 

~' . 501894 03/06/95 03/07/95 J. TACKETT 5983 CONT 

. ~~~- ··7 03/06/95 03/07/95 J. TACKETT 5983 CO !IT 

i ..... 
£"~- .. 

::::~501883 .. 
~-t=:·~~.:;:·r·: 

03/06/95 03/07/95 J. TACKETT 5983 OJHT 

: .·501881 03/06/95 03{07/95 J. TACKETT 5983 CO !IT 

~ 1~1886 . 03/06/95 03/07/95 J. TACKETT 5983 

f.:1~~~f~:~1t\.:::tfl;:f·::_L. · 
CONT 

.; 

'!501890 03/06/95 03/07/95 J. TACKETT 5983 CONT 

9501882 03/06/95 03/07/95" J. TACKETT 5983 
f."<·::.- .. --. 
;.- -~ -_ 

'; 9501889 ~: 03/06/95 03/07/95 J. TACKETT 5983 COH'l' 

~- 9501885 03/06/95 03/07/95 J. TA-eKETT 5983 CONT 

.: 

~Ear~:·;~r::~~(.:~~/95 . _ 03/07/95 J. TACKETT 5983 
• 'W': ·-·· .... • ; .. 

03/06/95 03/07/95 J. TACKETT 5983 CONT 

1.2 3 N 

0.9 9 N 

L1 3 N 

0.9 H N 

1.2 0 N 

1.0 1 \1 
-~ 

1.5 24 N 

1.5 16 N 

1.2 N 

.-----"'"'\ 

1.2 ~ N 

0.7 7 H 

·1.1 12 N 

1.4 13 H 

1.3 1 N 

8701-5001 . ::: 
~,::i~ 

.• _.:_:;; WESTON BS C0028 
8701-5004 

WESTON HS C0028 
8701-5008 

WESTON HS C0028 
8702-5001 

WESTON HS C0028 
8702-5004 

WESTON HS C0028 
8702-5008 

WESTON HS C0028 
8702-5011 

WESTON HS C0028 
8703-5001 

WESTON HS C0028 
8703-5004 

WESTON HS COv28 
8703-5007 

WESTON HS C0028 
8704-5001 

WESTON HS C0028 
8704-5004" 

WESTON HS C0028 
8704-5005 

WESTON HS C0028 
8705-5001 

WESTON HS C0028 
8705-5004 

., 

. B · .. 

A . 

~j~ I ,;;·· . 
.·{i -

:~~~ 
~v.~ 

--~-A 
·.·· 

B 

c 

.B . : .-... ·=:· 

c 

c ... 
. ··.:-:~~f 

c ·.·..•. . ..•.• ;~1 
A \i!~,~.: ;. I 

--.-~~~ 
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WESTON AREA 8· 0823-5011 

N U C L I D E 

... ·l,;;1J ~-~-~Nuclide 
A N A L Y S I S · .... , 

R E P 0 R T . ·*****"**** 
:··. \""~'"- .. ~., '# 
. . ' :-. )' 

-------
1 
2 
j 

4 
5 
6 
7 

__ 8 ___ _ 

Nuclide 
Name Error 

(%)' .. ,,., .. 

Th-234~ 0.996 41.19 6.18 
Pa-234mU 0.395 99.83. 6.96-
Pb-214U 0.726 5.17 • 3.85. 
Bi-214U 0.365 4.42 5.30 
U-235 0.751 ~-41 6.02 
Ac-228Th 0.876 355.67· 0.32. 
Th-228Th 0.990 368-.17 5.51· .. ·.· 

-Ra-""-224Th---- -0,999---- ----4-53 .-39- ----'--.. 2-.-62 ___ _ 
Pb-212Th 0.997 402.42 1.44 . , 
Bi-212Th 0.724 366.59 0.85 - · 
Tl-208Th 0. 995 371.48 0. 65 ~-' ~:.;·, . 

: Ra :xrays 0.791 48.14 6.09·:----~:- .. 
Rn :xrays 0.899 5.04 9.44··~ 
Po :xrays 0.319 3237.67 4.71 

.· 

. ·:. 

9 
10 
11 
12 
13 
14 
15 
16 

Pb :xrays 0.994 422.41 3.81 
Bi xrays 0.997 2401.67 3.91 . 

. -~. ii 
t.:,_,TE: X-ray~ are l~sted for g.uali ~a~ive. identi.f ication c;mly. Conc~ntration :·:: :t~ 

·'.'.!lUes assoc~ated w~th these ~dent1f1cat~ons should be d~sregarded. -. ,,, : :~-,:~~ 
>\~ .. -._,_- .· ::·::s .·- . . !~ 

:~~-;-'i!~~e -.peaks were not identified: 
·~ .. : . !.:-:.- . . .. 

;:~:: :-: ' .· .•. :. ' . ' j 
',* ... ": 

,;:,- ,•, 

--~- . : : 

. . . . ~ 

•' . ."'!' ... . 

....... 
··.·.·-· .. · ...... 

. '....... ~ 

r: ~.M?:~~ -. -

-Channel 
-------
4858.95 
.7074. 72 

Energy 
(keV) 

-------
1093.35 
1591.50 

Intensity 
(gamjsec) 
---------
3.13E+001 
1.13E+002 

SE Cand. 
(keV} 

-------
1604.35 
2102.50 

DE cand·. 
(keV) 

-------
2115.35 
2613.50. 

- f' 
1:· 

'. 

,J •• 

Error 
(%) -----
7~68 
5.11 

.., . .,; ~ . 
. ~-. 

:· ,_ . .. - '"-• 

... ·:· -.. . ~ ,. ... , .... 

•:. ·:. 5& ', ' 

'"'-' 

- ' . ! ?.~~i:•:::1~*:t. 

Page 
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c_ Table 1.1 Soil Analyte List 

• 
Volatile Organic Compounds 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

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 

Ethyl benzene 

4-Methyi-2-Pentanone 

Styrene 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethene 

1,1, 1-Trichloroethane 

1 , 1 ,2-Trichloroethane-. 

Trichloroethene 

Toluene 

Vinyl Acetate 
----- -~--- --.---------------------- - 2-Rexanone_____ Vinyl Chloride -- ---- ---chtoroetha:ne ----- · 

Chloroform Methylene Chloride Xy!enes (total) 

Chloromethane 

Semivolatile Organic Compounds 

Acenaphthene Chrysene Hexachlorobenzene 

Acenap~thylene Dibenz(a,h)anthracene Hexachlorobutadiene 

Anthracene Dibenzofuran Hexachlorocyclopentadiene 

Benzo(a)anthracene 1 ,2-Dichlorobenzene Hexachloroethane 

Benzo(a)pyrene 1 ,3-Dichlorobenzene lndeno(1,2,3-cd}pyrene 

Benzo(b )fluoranthene 1 A-Dichlorobenzene lsophorone 

Benzo(g,h,i}perylene 3,3-Dichlorobenzidine 2-Methy!naphthalene 

Benzo(k)fluoranthene 2,4-Dichlorophenol 2-Methy!phenol 

• bis(2-Chloroethoxy)methane Diethylphthalate 4-Methylphenol 

bis(2-Chloroethyl)ether 2,4-Dimethy!phenol Naphthalene 

bis(2-Ethylhexyl)phthalate Dimethyphthalate 2-Nitroaniline 

4-Bromophenyl-phenylether Di-n-butyl phthalate 3-Nitroaniline 

Buty!benzylphthalate Di-n-octy!phthalate 4-Nitroaniline 

Carbazole 4,6-Dinitro-2-methylphenol Nitrobenzene 

4-Chloroaniline 2,4-Dinitrophenol 2-Nitrophenol 

· _4-Chloro-3-methylphenol 2,4-Dinitrotoluene 4-Nitrophenol 

2-Ghloronaphthalene 2,6-Dinitrotoluene N-Nitroso-<ii-n-propylamine 

2-Chlorophenol Fluoranthene N-Nitroso-<iiphenylamine 

4-Chlorophenyl-phenytether Fluorene 2,2-oxybis(1-Chloropropane) 

Pentachlorophenol Pyrene 2,4,5-T richlorobenzene 

Phenanthrene 1 ,2,4-Trichlorobenzene 2,4,6-Trichlorobenzene 

Phenol 

-~----~------------------~----------------------~------------------1 

ER Program 
Revision 0 

Soil Gas Confinnation Sampling 
April1996 
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.. 

Table 1.1 Soil Analyte List (Continued) 

• 
Pesticides/PCB's 

Aroclor-1 016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Aldrin 
_____ Aigha..::_BH_C ________ _ 

• 

Beta-BHC 

lnorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Bismuth 

Cadmium 

Calcium 

Chromium 

. Cobalt 

Radionuclides 

Americium-241 

Bismuth-207 

Bismuth-21 0 

Cesium-137 

Cobalt-60 

Oelta-BHC 

Gamma-BHC 

alpha-Ghlordane 

gamma-Chlordane 

4,4'-000 

4,4'-00E 

4,4'-DDT 

Dieldrin 

Endosulfan I 

Copper 

Cyanide 

Iron 

Lead 

Lithium 

. Magf1esium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Plutonium-238 

Plutonium-239/240 

Potasslum-40 

Radium-226 

Thorium-228 

Endosulfan II 
Endosulfan sulfate 

Endrin 

Endrin aldehyde · 

Endrin ketone 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

-- _lj:>.2<ap_h_~!!Ei_~ ----- -- ... ------- -- - ----· ----

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 
Vanadium 

Zinc 

Nitrate/Nitrite 

Explosives (USATHAMA,PETN) 

Thorium-230 

Thorium-232 

Uranium-234 

Uranium-235 

Uranium-238 

~i----------------------------------------~-----------------------------------------------.... 
ER Program. 
Revision 0 

Soil Gas Confirmation Sampling 
April1996 
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• 
Table 1.2. Variance From 3-Foot Sampling Depth Specification 

Location Description of Variance . 

> SGC-NAC-000001 Core sampler hit refusal at 2 feel <: 
~S~G~C--N-A-~~~~2----------------~R~e7!~--t~oo~du_e_t~o-~~il~~i~es-.----------------------------~ • 

• 

SGC-NAC-000003 Core sampler hit refusal at 2 feet. 

SGC-NAC-000004 Core sampler h~ refusal at 18 inches. 

SGC-NAC-000005 . Drilloo to 1 foot, hand-augeroo rest due to utilities. 

SGC-NAC-000006 Drilloo to 1 foot, hand-augered rest due to utilities. 

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

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

SGC-NAG-00001 0 Drilled to 1 foot; hand-augered rest due to utilities; flag against 
building, so sample taken 6 feet from flag. 

SG~NAC-000012 ~

SGC-SAN-Q00018 

~-- ~ --- ·---orilledto·2feetduetoutilities.··- --.- -·---- ·- -- ----~-- ----~~---- .. 

SGG-NAC-000029 

SGC-A61-000043 

SGG-A61-Q00047 

SGC-A61-Q00048 

SGC-A61-Q00049 

SGG-A61-Q00051 

SGG-A61-Q00052 

SGG-A61-Q00053 

SGC-A 13-000056 

SGG-A 13-000058 

SGC-A 13-000060 

SGC-AOJ-000064 

SGC-AOJ-000066 

. SGC-AOJ-000067 · 

SGC-AOJ-000069 

SGC-A03-Q00080 

SGC-A03-Q00081 

SGC-A03-000082 

SGC-A03-000083 

SGG-A03-Q00087 

SGC-A21-Q00088 

SGG-A21-000090 

SGC-SDB-000097 

SGC-SDB-000098 

SGG-SDB-Q001 01 

SGG-SDB-Q001 02 

ER Program 
Revision 0 

Core sampler h~ refusal at 2 feet; relocated from inside clarifier. 

· Core sampler hit .refusal at 18 inches. 

Samploo 1 foot from flag. 

Drilled to 2 feet due to utilities. 

Drilled to 2 feet due to utilities. 

Rel~ted due to utilities. 

Core sampler hit refusal at 18 inches. 

Rel~ted due to utilities; core sampler hit refusal at 18 inches. 

Core sampler hit refusal a! 2 feel 

Core sampler hit refusal at 'f8 inches 

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

Core sampler hit refusal at 1 fool 

Core sampler hit refusal at 2 - 3 inches. 

Core sampler hit refusal at 4 inches. 

Core sampler hit r~fusal at 6 inches . 

Core sampler hit refusal at2 feel 

Core sampler hit re_fusal at 20 inches 

Drilled to 2 feet due to utilities. 

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

Sampled 25 feet from original location due to stonn sewer; core 
sampler hit refusal at 18 inches. 

Core sampler hit refusal at 2 feet 

Core sampler hit refusal at 18 inches. 

Core sampler hit refusal at 20 inches. 

Relocated due to utilities. · 

Relocated from inside a building. 

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

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

Soil Gas Confinnatic 
April199t 

Page·?3. 
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• 
Table A.1. Soil Gas Confirmation Detected Volatile Organic Compounds· 

SGC 
NAC 

000002 

SGC 
NAC 

000003 

SGC 
NAC 

000004 

SGC 
NAC 

000005 

SGC 
NAC 

000006 

·sGC 

NAC 
000007 

Ac,,tone I 
1,2 ·Dichloroethene (total) 

I 
2-B Jtanone 

Benzene I 
Car Jon Disulfide 

I ChJ,,roform 
I 

Chh •romethane 
I 

Eth\ !benzene 
I 

Met JYiene Chloride 
I· 

Tetr ~chloroethene 

Toluene I . . 
Triclaloroethene 

I 
Xyle 11e (to~ all 

l Prcgram 
avisic1n 0 

J
NA-

Numerical value is an estimated quantity 
Value not available 

H
D-

Analyzed outside holding time 
Sample was diluted 

pg/kg - micrograms per kilogram 

11 A non-entry indicates that the analytc was not detected in the analysis. 11 

Note: No entry rnr SGC NAC 1111011()1 indicating no volatiles were detected. 

Soil Gas Confirmation Sampling 

April 1996 

I 

i Background 

I 
I 

• 
1 o·a 

Construction 
Worker 

Guidelines 

105000000 

21500000 

46500000 

8900 

1400000 

NA 

NA 

480 

NA 

10500000 

1250000 

1111.1000 

2150060~ 

Appendix A 
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"'0 
m 

10 
CD 

€"'
!"-) 

4tl 

I 
),NALYTE 

I 
I 

S EMIVOLA TILES (.ug/Kgl 
I 

1- cenaP,hthone 
I P conaphthylone 
I 

Anthracene 
I . 

B mzo(a)anthraceno 
I 

B mzoljlpyrene 

B· mzol9lfluoranthene 

Brtnzo(g,h,i)perylene 
I 

B• tnzo(k)fluoranthene 
I 

Bl;f2-ethylhexyl)phthalate I , 
Bl tylbenzylphthalate 

I 
C; rbazole 

I 
Ct rysen? 

m n-butyl phthalate 
I 

01- n·octyl phthalate 

Oiltenztalh)anthracene 
I 

Oiltenzofuran 
I 

Oh thyl p
1
hthalate 

Au :>ranttlene 

Flu uene I 
lnd ~no(1,2,3·cd)pyrene 

I 
2·1\ lethylnaphthalene 

I 
Na1•hthalene 

' hi . Phe nant rene 

Phenol 

I Pyr11ne 

EP ~-'lgral 
R(··,o 

~ ... / 

• I 

I 
I 
I 
I 

Table A.2. Soil Gas Confirmation Detected Semlvolatile Organic Compounds 1 

SGC SGC 
NAC NAC 

000001 000002 

J 

'1300 

1000 

550 

1000 

600 

1500 

120 j 

180 J 

1100 

3400 0 

1500 

690 

970 

D 

24 J 0 

SGC 
NAC 

000003 

63 J 

66 J 

180 J 

j 

J 

J 

62 J 

220 J 

40 

23 

J 

J 

24 J 

380 

440 

Soil Gas Confi 

Ap. 

SGC SGC 
NAC NAC 

000004 000005 

25 

160 

200 

190 

240 

130 

150 

340 

tion Sampling 
96 

J 

J 

J 

J 

J 

J 

' 
SGC I 

NAC 
000006 

I 

42 

j 

260 J 

440 

34 J 

490 

87 J 

800 

J 

730 

• 4 

10'8 

Background 
Construction 

Worker 
Guidelines 

NA NA 

NA NA 

NA 320000000 

NA 4100 

NA 410 

NA 4100 

NA NA 

NA 41000 

NA 215000 

NA 215000000 

NA NA 

NA 410000 

NA 105000000 

NA 21500000 

NA 410 

NA NA 

NA NA 

NA 42500000 

NA 
I 

NA 

I NA 4100 
i 
I NA NA I 

I NA NA, 

NA NA 

NA 650000000 

NA 32000000 
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PE iTICII)ES/PCB (Jig/kg) 
I . 

Ar• •clor-1' 248 

Au•clor·11254 

All' ha·Chlordane 

I 
Ga1 nma-Ghlordane 

4,4':oor 

Ole,drln 

End osulf an I 

I 
End Jsulfan II 

End·in I 
Heptachlor 

I 

SGC 
NAG 

000008 

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

SGC 
NAG 

000010 

SGC 
NAG 

000031 

SGC 
A66 

000041 

-SGC 
A61 

000044 

SGC 
A13 

000060 

Note: No entry for SGC NAC 000001 indicates no pesticides were detected. 

~ Pn•gram 
tievisim 0 
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I 
.I 

i Background 

! 

NO 

NO 

NO 

NO 

13000 

NO 

NO 

NA 

NO 

NO 

I· 
I 

I 
I 
' 

• 
10"0 

Construction 
Worker 

Guidelines 

380 

21500 

NA 

NA 

9000 

185 

NA 

NA 

NA 

NA 
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Table A.4. Soil Gas Confirmation Detected TAL lnorganics 
I 

10'0 

SGC · SGC SGC .SGC SGC SGC 
I 

NAC NAC NAC NAC NAC NAC , Background 
Construction 

000001 000002 000003 000004 000005 000006 
I Worker 

I Guidelines 
I 

~ICS (mg/kgl 

Alt minurt. 11000 1910 11400 7970 7780 19000 NA 

A . I n1tmony 8 0.24 8 0.41 8 NA 425 

Ar1enic 1.5 8 2.9 8 1.4 8 7 I 8.6 320 

Barium 48.6 23.7 8 47.1 B 73.6 
I. 

180 75000 

Ber{llium 0.56 B 0.65 0.38 1.3 0.7 
-
Bist nuth NA NA 

Ca~mium 
' 

o:25 B B . 0.36 0.5 B 2.1 1050 

Cal•:ium 162000 159000 152000 86200 310000 NA 

Chr~>mium 13.2 6.7 15.2 11.6 20 1050000 

Cobalt I 9.8 8 4.5 8 2.3 8 7.6 8 19 NA -
Copper 16.2 11.9 9.9 15.2 26 NA 

Cya1ide NO 21400 

Iron 21300 10600 5680 17700 : 35000 NA 
I 

leacl 6.7 5.2 11.2 30.9 
I 

25.1 48 NA 

lithium 21 B 12.5 B 6.2 B 7.7 B 10;3 B 26 NA 
- I 

6160 57800 27900 35600 40000 NA Magnesium 
I 695 384 270 589 . 1400 135000 Man;Janese I 

Mer1:ury I 0.13 I NC 320 

Moll bdenum 0.43 B 1.2 B B 1.5 B I 27 NA 

Nick!l I 18.4 9.9 20.6 16.1 32 21500 

· Pota ;slum 1780 742 8 8 2080 744 8 I. 1900 NA 

Selet1ium I NA NA 
I 

Silver B I 1700 5500000 

Sodittm 220 0 808 150 8 137 0 411 0 0 I 240 NA 

Thall urn 460 NA 

Tin 1.1 B 1.4 B 1 B 20 NA 

Vamdium 14.9 4.7 16.3 23.1 25 7500 

-o Zinc ./ 63.3 67 69 69.2 140 320000 
Ill 
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A~ALYTE I . I 
G~NERAL ANAL YTES 

%\Solids(%) 

Nitrate/Nitrite (MG·N/KGl 
I 

I 
ANALYTE 

I 
GENERAL ANALYTES 

I 

%Solids(%) 

Nlt~ate/Nitrlte (MG·N/KG) 

AN~LYTE 

GE~ERAL ANAL YTES 

%Solids(%) 

Nitr~te/Nitrlte (MG·N/KGl 

I 
ANrYTE 

GENERAL ANAL YTES 

%Solids 1%1 

Nitr~to/Nitrite (MG·N/KG) 

I :fl 0
• VI:JI a1 

F .... · .. ··bn 0 
(_ I 

·.:.. ... · 

SGC 
NAC 

o·oooo1 

83.9 

2.0 

SGC 
NAC 

000007 

83.9 

1.6 

SGC 
NAC 

000013 

81.7 

2.1 

SGC 
NAC 

000019 

85.3 

6.5 

• 
Table A.5. Soil Gas Confirmation Detected Nltrate~Nitrite 

SGC 
NAC 

000002 

93.8 

1.8 

SGC 
NAC 

000008 

95.0 

26.6 

SGC 
NAC 

000014 

80.9 

4.9 

SGC 
NAC 

000020 

87.6 

2.1 

SGC 
NAC 

000003 

88.6 

1.2 

SGC 
NAC 

000009 

78.9 

2.2 

SGC 
NAC 

000015 

74.0 

3.0 

SGC 
NAC 

000021 

77.4 

6.1 

SGC 
NAC 

000004 

83.3 

2.1 

SGC 
NAC 

000010 

83.9 

6.9 

SGC 
NAC 

000016 

85.3 

2.4 

SGC 
NAC 

000022 

78.3 

2.2 

SGC 
NAC 

000005 

78.4 

7.2 

SGC 
NAC 

000011 

90.1 

6.3 

SGC 
NAC 

000017 

72.8 

6.4 

SGC 
NAC 

000023 

77.5 

11.6 
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A~ .J96 

· ........ .~· 

SGC I 

NAC ~ 
000006 

i 

75.0 

4.8 

SGC I 
NAC I 

000012 

l 
84.7 

1.8 
;· 
i 

SGC : 
SAN I 

000018 

84.2 

13.7 

SGC I 

NAC I 
000024! 

89.5 

2.2 

I 

Background 

NA 

26 

Background 

NA 

26 

Background 

NA 

26 

Background 

NA 

26 

• 
10"0 

Construction 
Worker 

Guidelines 

NA 

NA 

10"0 

Construction 
Worker 

Guidelines 

NA · 

NA 

1 o·o 
Construction 

Worker 
Guidelines 

NA 

NA 

10"0 

Construction 
Worker 

Guidelines 

NA 

NA 
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ANLYTE 
SGC 
NAG 

I 000001 

RAqiONUCLIDES (pCi/gl 

Americium-241 

Bis~uth-207 
Bis~uth-21 0 · 

I 
Cesium-137 

I Cobalt-60 
I 

Plutonium-238 

Plutbnium-239/240 

PotJssium-40 
I 

Radium-226 

Thofium-228 
I 

Thol-ium-230 

Tho~ium-232 
Urahium-234 

Urahium-235 

Urahium-238 
I 

ER ~rogram 
Revision 0 . I 

1.42 

21.7 

1.03 

1.52 

0.814 

1.30 

2.19 

0.0974 

2.35 

SGC 
NAG 

000002 

0.0690 

2.95 

0.478 

0.277 

0.374 

0.184 

• 
Table A.6. Soil Gas Confirmation Detected Radioni.Jclides 

SGC SGC SGC 
NAG NAG NAG 

000003 000004 000005 

0.833 

0.0252 

6.53 

0.508 

0.512 

1.19 

1.17 0.950 

0.934 0.874 

0.0349 0.0328 

0.918 0.913 

Soil Gas Confirmation Sampling 
April 1996 

SGC 
NAG 

000006 

14.3 

0.761 

0.815 

I 
SGC 
NAG Background 
' oopoo7 
I 

ND 

ND 

ND 

0.42 

NC 

0.537 0.13 
I 
I 

0.18 I 

10.;8 37 

0.537 2 
' 

0.431 1.5 

0.582 1.9 
I 

1.4 

1.1 

0.11 

1.2 

• 
1 o·e 

Construction 
Worker 

Guidelines 

4.95 

0.175 

NA 

0.46 

0.1 

5.5 

5.5 

NA 

0.14 

0.85 

44 

50 

37.5 

3.35 
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