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() MOUND PLANT

POTENTIAL RELEASE__
- SITE PACKAGE

52;{?,:{:‘:.:'“' Notice of Public Review Period
rogram

The following potential release site (PRS) packages will be available for public review in
the CERCLA Public Reading Room, 305 E. Central Ave., Miamisburg, Ohio beginning

May 8, 1997. Public comment will be accepted on these packages from May 8, 1997,
through June 9, 1997.

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

MOUND MOUND PLANT

% POTENTIAL RELEASE

' SITE PACKAGE {
§:‘:§§3§?§:“' Notice of Public Review Period

The following potcntlal release site (PRS) packages have been placed in the CERCLA
Public Reading Room, 305 E. Central Ave., Miamisburg, Ohio. The public comment
penod has been extended on these packages to June 16, 1997.

;'PRS 354;.‘: Sml C 'tammatlon
PRS 356:° Soil: Contammatlon

Questions can be referred to Mound's Community Relatlons at (937) 865-4140.
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" PRS 304/313

Available for comments.

Mar. 19, 1997

FINAL

Comment period expired. Comments. Recommendation page
annotated.

July 28, 1997
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" The Mound Core Team
P.O. Box 66 .

Tuly 17, 1997

Miamisburg Mound Community Improvement Corporation
720 Mound Road

COS Building 4221

Miamisburg, Ohio 45342-6714

Dear Mr. Bird:

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

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

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

‘ Sincerely,

| DOE/MEMP: 2y 2 /z//W

Arthur W. Kleinrath, Remedial Project Manager

USEPA: dm«»ﬂ\ 0254

Timothy J. FicHer, Remedial Prbject Manager

OHIO EPA: S - 7 M

Brian K. Nickel, Project Manager
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Reference: Responses to June 16, 1997 Miamisburg Mound Community Improvement
. Corporation Comments Regardmg PRS Packages 113-117, 235, 304/313,

354, and 356 -

PRS 304/313
Substantive Comments:

1) The PRS package indicates that three soil gas confirmation survey samples showed
concentrations of all analytes below their respective guideline criteria or background.
However, several analytes were detected or concentrations were estimated for detections
below method detection limits (J-modifier data) for which the attached tables showed no
background or construction worker guideline criteria were detected or available.

These analytes include: methylene chloride, naphthalene, benzo (g,h,x) perylene,
Phenanthrene, Bismuth 210 (negative value?).

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

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

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

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

Response: :
1) The J-modified values were not ignored. They will come into the risk evaluation process

later or at 172 the detection limit.

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

The Bismuth-210 negative value is an artifact of how estimated values were calculated.

In the case of Cesium-137, it is between 107 to 10°% which is within the acceptable risk
range of 107 to 10°° per the National Contingency Plan (NCP).

The Bismuth-207 value at 0.0183 is less than the 100 ¢ Constmctzon Worker Guideline
Value of 0.175.

Page 2
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PRS 304/313

PRS_HISTORY:

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

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

CONTAMINATION:

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

Plutonium-238 was detected at 0.43 pCi/g (the AL ARA guideline criteria for plutonium-238

is 25 pCi/g)."?

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

Contaminant Maximum Concentration Guideline Criteria
Detected
Plutonium-238 34.4 pCi/g ™ 25 pCi/g
(in soil @ 12.5 feet) (Mound ALARA in soil)
Thorium-232 1.2 pCi/g ref 2 15 pCi/g ™*

(in subsurface soil)

(in subsurface soil)

NOTE: pCi = picocurries, g = grams, ALARA = As low as reasonably achievable

3) In 1994, the OUS5, Operational Area Phase I Investigation Non-AOC Field Investigations*
included the PRS 304/313 area. This investigation included a field instrument for detection
of low-energy radiation (FIDLER) survey; surface soil sampling and analysis using the
Mound Plant soil screening facility; and a PETREX passive soil gas survey to detect volatile
and semi-volatile organic compounds. The survey was conducted over a 100-foot grid
system. The results of the PETREX passive soil gas survey indicated moderately elevated
detections of total semi-volatile hydrocarbons relative to surrounding PETREX sampling
location.® No relatively elevated detections of halogenated, aromatic, or petroleum
hydrocarbons were found.” The PETREX soil gas methods generally indicate the relative
presence of a substance, but do not yield a quantitative concentration of that substance.

Page 3




Results of soil samples analyzed by the Mound soil screening facility found no plutonium-
238 or thorium-232 occurs in concentrations above the guideline criteria (25 pCi/g for

plutonium and 5 pCi/g [surface to 15 cm in depth] for thorium).>’

4) In 1995, the Other Soils Characterization project sampled the location of PRS 313 and four
surrounding locations approximately 10 feet from PRS 313. Soil samples were analyzed for
organics (by organic vapor and/or organic vapor meter), metals (by X-ray fluoroscope) and
radionuclides (field detection by FIDLER and lab analysis by Mound soil screening).*®
Sample depth was from 0 to 3 feet.” The sampling analysis found:

No radioactive contamination was detected in excess of guideline criteria.
No organics were detected above background levels.*?
No metal contamination was detected above the 10 Risk Based Guideline Values.* >°

4,5,6,7

READING ROOM REFERENCES:

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

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

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

4) Other Soils Characterization Report Vol I - Text, Final, May 1996. (pages 24-28)

5) Other Soils Characterization Report Vol II - Appendices, Final, May 1996. (pages 29-31)

OTHER REFERENCES:

6) Risk Based Guideline Values, Mound Plant, Final, (Revision 3), December 1995.

7) Code of Federal Regulations, 40 CFR 192.12 and 40 CFR 192.41.

8) Data from Mound Soil Screening Lab from Other Soils Characterization Samples. (pages
31.1, 31.2)

PREPARED BY:

George Liebson, Member of the EG&G Technical Staff
Eric Horstman, Member of the EG&G Technical Staff
John Nichols, Member of the EG&G Technical Staff
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SUPPLEMENTAL DATA
PRS 304/313

CONTAMINATION:

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

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

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

Total Aromatic
Hydrocarbons
Total Semivolatile 71,014 (#16) None 20,316
Hydrocarbons
Total C5-Cl11 8,946,541 (#15) . None 924,070
Petroleum

Hydrocarbons
‘[ Total Halogenated 2,481,563 #17) ' None Not Detected
Hydrocarbons

4,568,544 | (#15) None 583,402

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

REFERENCES:

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

Page 4.1



~ MOUND PLANT
’ PRS 304/313

DISPOSAL SITE FOR CONTAMINATED SOILS — AREA SOUTHWEST
OF BUILDING 105

RECOMMENDATION:

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

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

Sampling in 1984 at PRS 304 found plutonium and thorium below 10~ Risk Based Guideline

Values. Results from sampling in 1995 at PRS 313 and four locations approximately 10 feet

from PRS 313 indicated no radioactive contamination in excess of guideline criteria, no organic
_ contamination detected above background ievel or any metal contamination detected above 10°
‘ Risk Based Guideline Values.

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

N (P Mmoo

Arthur W. Kleinrath, Remedial Project Manager  (date)

USEPA: Tamitte, (Aol 2/3/

Timothy J. F ischér, lj(emedial Project Manager (date)

OEPA: gg;; 7 Lt 2/) /77

Brian K. Nickel, Project Manager /(daé)

3

SUMMARY OF COMMENTS AND RESPONSES:

Comment period from 5—: / cﬁ / 67 to é // ¢ / 77

[[] Nocomments were received during the comment period.

‘ ﬂ’ Comment responses can be found on page _{, 2. ofthis package.

PageR



REFERENCE MATERIAL
PRS 304/313
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..-yg.wME 12 SITE S,UMMARY 952951; m .
Y mouNDPLANT
MIAMISBURG, OHIO
becember 1994
Final
- us. Department of Ené’i:g; - ’
© Ohlo Field Office  °

- EG&G Mound Applied Technologies
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Operational Juilsdiction _ . Historle Activitiss . I I
- - Regulatory - | . [ Evidence Of | Responsa | | Further Actlon | FFA
No. Slte Name Location Status Regulated Units . | ~ Authority Spill Responss § - SWMU : - Release : - Authority . Recommended] OU
299 | Building 38 Diesel Fuel Storage G-9 In Service BUSTR BUSTR No BUSTR oM
. Tank {Tank 121}
300 Area 19, Underground Waste G-6 Historical NA swMmu Yas AEA Yes 8
Transfer Line G-7
G-8
G-9
301 Building 38 In-Line Incinerator G-9 Historical NA SwMU No AEA No
302 Area D, Acid Leach Field H-8 H-9 Historical AEA swmy No AEA Yas 6
G-8 G-9 .
. ) 4 IAKS ;
04 xcavated Materials Disposal -8 Grounds ‘runoff to overflow AEA o Yas 5
Area pond
{AKA Rader’s Hill)
ta > o
306 SM/PP Hill Seep 0609 L-9 NA AEA No CERCLA Yes b
307 Site Survey Project E-9 Grounds AEA Yeas AEA Yes [:]
Potential Hot Spots’ ° o
Location CO007
308 Site Survey Project F-10 Grounds AEA Yes AEA Yes 8
Potential Hot Spots ‘
Location C0028
309 Site Survey Project F-9 Grounds AEA Yeos AEA Yes 8
Potential Hot Spot
Location S0307
310 Site Survey Project H-9 Grounds AEA Yes AEA Yes 6
Potential Hot Spot
Location §0647
311 Sita Survay Project I-6 Grounds AEA Yes CERCLA Yas ]
Potential Hot Spot
Location S0708
312 Site Survey Project J-9 Grounds AEA Yes CERCLA Yes 5
Potential Hot Spot '
Emnd s tion S0871 ... . !
313 Site Survey Projec -8 Grounds AEA Yes CERCLA Yes. 8
Potsntial Hot Spot
Location 50882
A2



1 - Soil Gas Survey - Freon 11, Freon 113, Trans-1,2-Dichioroethylens, Cis-1,2-Dichlorosthylens, 1,1,1-Trichioroethane, Perchloroethylene, Trichloroethylens, Toluene
2 - Gamma Spectroscopy - Thorlum-228, -230, Cobalt-60, Ceslum-137, Radium-224, -226, -228, Americium-241, Actinium-227, Bismuth-207, Bismuth-210m, Potassium-40
3 - Target Analyte List
4 - Target Compound List {VOC)
6 - Target Compound List (SVOC)
6 - Target Compound List (Pesticides/Polychiorinated Biphanyl)
" 7 - Dioxins/Furans
8 - Extractable Petroloum Hydrocarbons {EPH} Total Petroleum Hydrocarbons (TPH)
9 - Lithium
10 - Nitrate/Nitrite
11 - Chioride
12 - Explosives
13 - Plutonium-238
14 - Plutonium-238, Thotium-232
15 - Cobalt-60, Cesium- 137 Radium-226, Americium-241
16 - Tritium

Befarance List

1. DOE 1986 *Phass I: Installation Assessment Mound [DRAFT].”

2. DOE 1992a "Remedial Investigation/Feaslbility Study, Operable Unit 8, Site-Wida Work Plan (Final}.”

3. DOE 1992¢c "Mound Plant Undarground Storage Tank Program Plan & Regulatory Status Revisw (Final}.”

4. DDOE 1993s “Site Scoping Report: Vol. 7 - Waste Management {FINAL).”

5. EPA 198Ba “Preliminery Review/Visuat Site Inspection for RCRA Facllity Assessment of Mound Plant”

8. DOQE 1993d *Operable Unit 9, Site Scping Report: Vol. 3 - Radiological Site Survey (FINAL).”

7. DOE 1993c "Operabla Unit 3, Misc. Sites Limited Fleld Investigation Report.”

B. DOE 1992d *Reconnaissance Sampling Report Decontamination & Decommissioning Areas, OUS, [FINAL}L"

9. Fentiman 1930 *Characterization of Mound’s Hazardous, Radloactive and Mixed Westes.”

10. DOE 19821 “Operable Unit 9, Site Scpoing Report: Vol, 8 - Spills and Response Actlons (FINAL).”

11. Styron and Meyer 1981 Potable Water Stendards Project: Finsl Report.”

12. DOE 1993b “Reconnsissance Sampling Report - Soil Gas Survey & Geophysicel |nvestigatlons, Mound Flant Main Hill and SM/PP Hill {FINAL).*
13. DOE 1993d "Operable Unit 9, Site Scoping Report: Vol. 3 - Radiological Site Survey {FINAL}."

14. DOE 1991b “Muin Hill Seeps, Operable Unit 2, On-Scens Coordinator Report for CERCLA Section 104 Remedlal Action, West Powerhouse PCH Site.”
15. Haltord 1990 “Results of South Pond Sampling.”

16. DOE 1993¢ "Operable Unit 4, Speclal Canal Sampling Report, Miami Erie Canal.”

17. DOE 1890 "Preliminary Results of Reconnaissance Magnetic Survey of Mound Plant Areas 2,6,7,8nd C,

18. DOE 19928 “Remedial Investigation/Feasibility Study, Operable Unit 9, Site-Wide Work Plan (FINAL)."

19: Rogers 19756 “Mound Laboratory Environmental Plutonlum Study, 1974,

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

21, Dames and Moore 1976a, b “Potable Water Standards Project Mound Laboratory™ and “Evaiuation of tha Buried Valley Aquifer Adjacent to Mound Laboratory.”
22. DOE 19921 “Closure Report, Building 34 - Aviation Fuel Storage Tank.”

23. DOE 1992] *Closure Report, Building 51 - Waste Storags Tank.”

24, DOE 1994 *Operablo Unit 1, Remedial Investigation Report,”

25. EG&G 1994 “Active Underground Storage Tenk Plan.”

g ebed
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ENVIRONMENTAL RESTORATION PROGRAM

OPERABLE UNIT 9, SITE SCOPING REPORT:
VOLUME 3 - RADIOLOGICAL SITE SURVEY -

MOUND PLANT
MIAMISBURG, OHIO

June 1993

DEPARTMENT OF ENERGY
ALBUQUERQUE FIELD OFFICE

ENVIRONMENTAL RESTORATION PROGRAM
EG&G MOUND APPLIED TECHNOLOGIES

FINAL
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5.10. EXCAVATED MATERIALS DISPOSAL AREA

Sample locations S0472 and S1092, shown on Plate 1 as possible hot spots, are probably not
associated with the thorium project, as S1092 is largely thorium-230 and is associated with Area 23,

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

Geeawyegind PR NP |

The excavated materials disposal area is located on the SM/PP Hill adjacent to Area 1 and south of the
water tower (Figure 5.1). The area is colloquially known as Rader’'s Hill. The area contains the
overburden soils excavated during the D&D of the waste transfer line on the west siope of the SM/PP
Hill. The excavation is known as Area 19. The excavation overiapped the southern margin of Area
12, known to be contaminated with thorium. During excavation, soils that had thorium concentrations
were staged and later segregated depending on the thorium concentrations. Soil with thorium
concentration greater than 5 pCi/g were boxed for offsite disposal and those with iess were moved
to the excavated materials disposal area (Draper 1985). About 52 samples were coliected from the
disposal area in 1984 and analyzed in the Mound soils screening facility. Results indicate total thorium
levels around 1 pCi/g; the hiqhest was 1.2 pCi/g (MRC 1984). The data shests are included in
Appendix E.

5.11. RAILROAD SIDING

The railroad siding or spur that enters Mound Plant from the west has been used extensively for
shipping and receiving radioactive materials and radioactively contaminated wastes. Through the
1950s and 1960s, the siding was used for unioading lead casks containing the bismuth/polonium
mixtures used in the polonium processing. In the mid-1950s, the siding was the site of the unloading
of thorium drums, as well as the decontamination of the boxcars in which the drums were shipped.
The siding historically extended about 500 feet east of their current location. The eastern portions
wefe removed or simply buried at an unknown date. The portion that would underlie the waste
transfer line, known as Area 19 (Plate 1), is gone and may have been removed when the line was built
in 1967 (DOE 1992g). Portions of the siding east of Area 19 (Plate 1) are known to be in place, but

covered by a thin layer of soil.

The siding itself was not a sampling target during the Site Survey Project (Stought et al. 1988);
hoWever, some limited sampling has been performed. Site Survey Project samples S0485 and S0491
(Appendix E) located near the siding (Piate 1) indicated levels of plutonium-238 below 5 pCi/g and less
than 2 pCi/g of thorium. Subsequent sampling along the siding indicates that elevated thorium

contamination may be very localized. Two samples collected in 1987 and analyzed by the Mound Plant

ER Program, Mound Plant OU 9, Site Scoping Report, Vol. 3—~Rad Site Survey
Rewvision 2 March 1993

MOUNDI/MSSSD12.WPS O30/ _ Page 11



5.9. AREAS OF POSSIBLE ELEVATED THORIUM ACTIVITY

thorium activity, above the Mound Plant gundelmes of 5 (surface) and 15 (subsurface) pCi/g, may exist
beyond the areas with numerical indicators. Inspection of Plate 5 suggests that low-level thorium
activity may be spread to the areas nonl'lwest of Areas 8 and 9 across Area 7. Considering that the
thorium project actually involved redrumming operations in Areas 7 and 9, the mechanism of
contaminant transport would have been fugitive dust emissions. This is largely consistent with the
distribution of thorium depicted in Plate 5. Since this region of the upper valley of the plant has under
gone considerable new construction and has been paved with asphalt since the redrumming operations,
the isopleth concentrations depicted in Plate 5 may now be represented by spotty contamination in
actual field conditions. Samples from locations CO007, C0028, S0307, S0425 are indicated as
possible hot spots on Plate 1.

Indications of elevated levels of thorium adjacent to Area 8 (Plate 5) are substarmated by samples

collected since the Site Survey Project.. Sample were apparently collected north and west of the

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

Facility (MRC 1985} indicate thorium concentration that ranged from 1 to 28 pCi/g and piutonium-238

concentrations from 3 to 58 pCi/a. Approximately 24 samples were collected and analyzed, but the

‘ individual sample locations were not established for this report. The data shesets are included in
Appendlx E. -

An area of possible slevated thorium activity is noted on Plate 1, west of Area 7. This area is located
slightly uphill and to the southwaest of Building 98. Table V.6 presents the results of the locations that
have been included in this area. The maximum concentration of thorium reported, 37.69 pCi/g, was
detected in the sample collected from core location C0011 at a depth of 18 inches. Thorium levels
in excess of the Mound Plant cleanup levels (5 pCi/g fol‘ the first 15 cm of soil and 15 pCi/g for below
15 cm depth) were also measured in samples from core iocation CO010 and surface locations S0287
and S0288 (Table V.6).

Mound Plant drawings #FSE16472 (DOE 1992f) indicates the depth to bedrock in this area of Mound
Plant is approximately 180 inches, or about 15 ft. The core locations in this area were sampled to at
least 216 inches. Based on the Mound Plant drawing referenced above, it appears that the core

locations in this area were sampled to bedrock, although bonno Iogs are not available.

| mSR ke Pk S TR AT VIR T T N Lo SR - e & e :
R A second area of low-level but poss-bly wnde-spread thonum contammanon is mdncated in Area 1

(Plates 1 and 5). This area was also involved with thorium storage and repackagmg, but has
experienced several cleanup activities, as previously described. Sample locations S0971 and S0982
(Table V.7), indicated as possible hot spots on Plate 1, may represent outlying areas of contamination
associated with operations in Area 1. '

ER Program, Mound Plant 0U 9, Site Scoping Report, Vol. 3—Rad Site Survey

Revision 2 March 1993 page 12
MOUNDS/MOSSD12.WPS 03/30/83
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Table V.7. (page 2 of 2)

14.94

12-84 e 031 3238’

*Map locations are given using a "C" to designate core focations and an "S" to designate surface locations.
A "b" indicates that the total thorium concentration was less than the background level of 2 pCl/g, using FIDLER scieening. Therelore, radiochemical analysis wa

“The boring log for this location indicates that sampling was not performed o bedrock (Appendix B). ..
9Contaminaled soil was excavated from this location in 1984 Post-cleanup solil concenlmllons of ceslum-137 were Iess Ihan 2pCi/g (Dmpel 1984)
*The depih given for this sample was "SS.” For mapping purposes (Piate 1), this is assumed to be a surface sample.

'Isolopic resulls are available for this sample and include 0.99 pCi/g of thorium-228; 321 pCl/g of thorlum-230, and 1.5 pCi/g of thorlum-232, lor a total of 323.5 p

FIDLER - lield instrument for the detection of low-energy radiation

LDL - The measured concentration was below the lower deteciion limit, estimated to be ().5 pCi/g for coball-60, cesium- 137, and americlum-241; and 1 pCi/g for ¢

MRC 1D - Monsanto Research Corporation identification

NR - No result given

pCi/g - picocuries per gram

pCi/mL - picocuries per milliliter

Plate t Coordinates MRC ID Depth Plutonlum-238 Thorium® Tritium Cobalt-60 Ceslum-137 Radium-226  Americlum-241
Location® South West No. Mo-Yr  (inch) (pCi/g) {pCl/g) (pCi/ml) (pCi/g) (»Ci/g) (rCi/g) (pCi/g)
sosar’ 3340 2610 2778 1083 0 N NR LoL 270 LoL LoL
S0706 3325 4035 4021 07-84 0 .28.90 b

. 50971 »4075 302 ' 59 . ~ 0- ] A Ol 5.02

s not performed.

Ci/g ol thorlum.

adium-226.
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FIDLER SURVEY DATA MOUND SOIL SCREBNING FACILITY DATA
. FIDLER -
Contamination |FIDLER Contamination |FIDLER Readings Out _ ) : ’
SMPID CriteriaCHI _|Readings CHI |Criteria CH2 _|Readings CH2 |Channel _Plutonium - 238 Thorium - 232 -
Units: CPM  JUnits: CPM_ fUnits: KCPM  [Units: KCPM  {Units: KCPM _. Units: pCifg ~__* Units: pCiUg
- RBSULTS RBSULTS RESULTS RESULTS __[RESULTS __ |RESULTS [Note: RBSULTS |Note:
04NO6 ~ ]137.8 100 6.5 5.0 NC 0 fa 0.3 T .
04N6.5 137.8 1000 6.5 B0 45 NC - - NC - i
07.sc J132.8 o o J000 iy o 165, i J60 ircisingins NG 119. . § :
") 04NO8 * 79.4 10.92 - 18.5 NC 0 a W
04N 135851170 * : “ ; : - ‘
04N14 170.3 9.72 6.0 NC 16 a 1.4 - a |
04N15 179.4 10.92 8.5 NC 19 s 1.2 a
04N16 179.4 10.92 8.0 NC 3l b 0.8 " a
04N17 179.4 10.92 8.0 NC 15 Ja - T Ja
04N18 179.4 10.92 8.5 NC 37 b - T a
04N 19 179.4 10.92 9.5 NC 35 1b 5 - |a
04N20 130 6.5 5.5 NC 21 a N
04N21 130 65 ' ‘4.5 NC* AT a lo.1 - |a
04N22 157.3 120 “18.45 8.0 NC 0 a lo.9 '
04N23 139 - 100 9.23 6.5 NC 16 a 06 - - |a
losno2 - ]2s53.5 118 12.48 9.0 NC 30 - b 12 s
losNo3 253.5 {os 12.48 5.5 NC. 6 - Ja 1.3 “la -
0SN04 253.5 115 12.48 . 115 NC 27 )b, Ll s .
05NOS 253.5 105 12.48 1.0 NC B0 a los a
0SN06 184.6 70 1.7 4.0 NC 0 a lo.3 a
0SNO7 184.6 160 117 6.5 NC 0 ' - ]a 0.8 : a
0SNO8 184.6 125 11.7 8.5 NC 18 :  |a 1.2 a
O5N13 179.4 145 10.92 9.5 NC 16 a 1.2 - a
05N14 179.4 120 10.92 7.0 NC 25 = - |b 02 - |a
05N15 179.4 140 10.92 9.5 NC 41 b - los - oola
oSN16\  1210.6 140 12.22 11.0 NC 16 a .1 s
05N17 210.6 145 12.22 9.0 NC 18 a - 1 - fa -
o5SN18 " [210.6 165 12.22 10.5 NC 39 b lo.8 a
losni9 . l130 105 ' 6.5 9.5 NC 7 a lo.e a
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5.0 Results

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

Field Program

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

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

Lab Program

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

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

ER Program, Mound Plant Other Soils Characterization Report
Final May 1996
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5.0 Results

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

Table 5.2 Field Action Levels

Field Instruments Action Level

FIDLER
Channel 1 (Pu) 1000 cpm Above Background
Channel 2 (Th) 5000 cpm Above Background
OVA 1 Meter Unit Above Background
OVM 1 Meter Unit Above Background
PXRF
Arsenic 102.07 mg/Kg
Barium 1489 mg/Kg
Cadmium NA
Chromium (High) NA
Chromium (Low) 164.43 mg/Kg
Lead 172 mg/Kg
Mercury NA
Selenium NA
Silver 2559 mg/Kg
Mound Rad Lab
Plutonium 238 25 pCi/g
Thorium 232 5pCi/g
Radium 226 5 pCi/g
Cesium 137 15 pCi/g *
Americium 241 20 pCi/g

* NRC Limit

The action level for Cesium 137 was reduced for this report from the D&D action level
~of 80 pCi/g to the NRC action level of 15 pCi/g. The basis for adjusting this limit can be §
found in a communication with the Nuclear Regulatory Commission (NRC) which §
discusses decommissioning criteria and maximum acceptable isotope concentrations in §
soil. A copy of the communiqué may be found in Appendix H.

S0982 S

Analyses of soil samples revealed no radiological, organic or inorganic compounds in
concentrations exceeding the action levels defined in Section 5.1. Figure 5.15 graph1cally
represents Hot Spot S0982 field sampling results.

ER Program Mound Plant Other Soils Charactertzatxon Repa
Final May 1996
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12 8-12 feet Page 31

it



SODIUM IODIDE SOIL SCREEN
400 SECOND COUNT

Prepared by L%&‘)

SAMPLE  DATE
NO. COLLECTED

9501960 03/08/95
9501961 03/08/95
9502018 03/13/95
9502022 03/13/95
9502015 03/13/95
9502019 03/13/95
9502016 03/13/95
‘50201 7 03/13/95
9502020 03/13/95

9502021 03/13/95

DATE
SCREENED

03/09/95

03/09/95

03/13/95

03/13/95

03/13/95

03/13/95

03/13/95

03/13/95

03/13/95

03/13/95

SAMP
SAMPLER TYPE

CONT

CONT

CONT

CONT

CONT

CONT

CONT

CONT

CONT

CONT

MORE

88 KEV 17 KEV 1S0-
WINDOW WINDOW

16

12

20

16

22

1"

13

TOPES

GRID LOCATION

WESTON HS
0-6"

WESTON HS
&N-4!

WESTON HS
8402-5001

WESTON HS
8402-5004

WESTON HS
8403-5004

WESTON HS
8403-5001

WESTON HS
8404-5001

WESTON HS
8404-5004

WESTON HS
8405-5001

WESTON HS
8405-5004

$0982 8401-5001

§0982

$0982

$0982

$0982

$0982

$0982

$0982

$0982

$0982

8401-

OTHER

OTHER

OTHER

OTHER

OTHER.

OTHER

OTHER

OTHER

5004

SOILS

SOILS

SOILS

SOILS

SOILS

SOILS

SOILS

SOILS
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- TEST CRITERIA -

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

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

3.) INDICATION OF OTHER ISOTOPES (Y) MEANS THAT ISOTOPES OTHER
THAN TH-232 AND PU-238 MAY BE PRESENT. C

SEE GAMMA SPECTROSCOPY REPORT.

- METHOD STATISTICS

----- PU - 238 ————————- —==== TH = 232 =—===c———-
- UNCERTAINTY (+/-) . UNCERTAINTY (+/-)
WELL - MDA (95 % CONFIDENCE) A - MDA . (95 % CONFIDENCE)
(pCi/g) (pCi/g) . .. (pCi/qg) .. (pCi/g)
A 31 13 2.1 0.9
B 31 13 2.1 0.9
C 25 11 2.6 i.1

Page 31.2
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Table 1.1 Soil Analyte List

Volatile Organic Compounds
Acetone

Benzene
Bromodichleromethane
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)iluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl-phenylether
Butylbenzyiphthalate
Carbazole

4-Chloroaniline
-4-Chloro-3-methyiphenol
2-Ghloronaphthalene
2-Chlorophenol
4-Chlorophenyi-phenylether
Pentachlorophenol
Phenanthrene

Phenol

ER Program
Revision 0

Dibromochloromethane
1,1-Dichloroethane

 Styrene

4-Methyl-2-Pentanone

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
Diethyiphthalate
2,4-Dimethyiphenol
Dimethyphthalate
Di-n-butyiphthalate
Di-n-octyiphthalate
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Fluoranthene

Fluorene

Pyrene

1,2,4-Trichlorobenzene

Soil Gas Confirmation Sampling

April 1996

1,1,2,2-Tetrachloroethane
Tetrachloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane-
Trichloroethene

Toluene

Vinyl Acetate

Vinyl Chioride

Xylenes (total)

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methyliphenol
4-Methyiphenol
Naphthalene

2-Nitroaniline

3-Nitroaniline

4-Nitroaniline

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

Page 33



Table 1.1 Soil Analyte List (Continued)

Pesticides/PCB's
Aroclor-1016 Delta-BHC ~ Endosulfan il
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 fron 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

April 1996
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ANALYTE

VOLATILES (ug/Kg)

Acetone

2-Butanone
Benzene

Carbon Disulfide
Chioroform
Chloromethans

Ethylbenzene

Tetrachloroethene
Toluene

Trichlorosthene

Xylene (total}

1.2-Dichloroethene (total)

Methylene Chioride

ER Program
Revision O

109
Construction
Worker
000013 Guidslines
106000000
21500000
46500000
8900
1 400{000
“
NA
48!0
iy
10500000
1250000
41000
2150000000
No entry - not detected
mp/kg - milligramaAdiogram
NA - Value not available
NC - Background not comp
ND - No detections in background samples
mg-NAQ - milligreams per kilogram, reported a8 nitrogen
J - Numerical vaiue is an estimated quantity
B - Analyte detected in blanks associated with this sample
Red = above Guideline Criteria (GC)
Green = ghove GC and below Background
Magenta = above Background und Below GC
Biue = above Background {no GC) .
Soil Gas Confirmation Sampling Appendix A
_April 1996 A-2
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Table A.1. So

onfirmation Detected Volatile Organic Compounds {cont.)

1 Q"
ANALYTE Background Constrluctaon
Worker
Q00017 s b
Guidelines
VOLATILES {xg/Kg)
Acetone NA 105000000
1,2-Dichloroethene {total} NA 21500000
2-Butanons NA 46500000
Benzens NA 8300
Carbon Disulfide NA 14001000
Chloroform NA NI‘\
Chioromethane NA N?
Ethylbenzene NA 48.|0
Methylens Chloride NA Nl|\
Tetrachloroethena NA 10500000
Toluene NA 1250000
Trichloroethene NA 41000
Xylene (total} NA 2150000000
o entry - not detected
mg/kg - milligrams/diogram
NA - Vaiue not available
NC - Background not comp
ND - No detections in background samples
mg-N/kg - milligrams per kilogram, reported as nitrogen
J - Numerical vaiue is an estimated quantity
B - Analyte detected in blanks 2ssociated with this sample
Red » above Guideline Criteria (GC)
Green = above GC and below Background
Magenta = above Background and Below GC
Biue = above Background (no G2}
ER Program Soil Gas Confirmation Sampling ‘Appendix A
Revision O April 1996 A-3
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Table A.2. Soll Gas Confirmation Detected Semivolatile Organic Compounds (cont.)

® °

oo

10*

ANALYTE ' :Gc 'ﬁﬁc :GC : :ig flig Background co:‘/vs;:}l‘;:ion
0 000009 0 000011 00 000016 Guidelines

SEMIVOLATILES (ug/Kg)
Acenaphthene NA NA
Acenaphthylene NA N%‘\
Anthracens NA 320000000
Benzola)anthracene .41 :00
Benzo(a)pyrene : 41I 0
Benzo(b)fluoranthene ° 4100 ° .
ompantpaee P
Benzo{kifluoranthens .. . 41000 :

M t L L0 .
Bis(2-ethylhexyl)phthalate . - P 5000,
Butylbenzylphthalate s 0
Carbazole o R NA o e
Chrysene 68 20 J 2 4100004 |+
Di-n-butyl phthalate 106000000
Di-n-octy! phthalate 21 so‘oooo o
Dibenz(a,h)anthracene 4}\ 0
. leehzoﬁ:mn "fA
¥| - Disthyl phthalate © NA
oranthene 2o 7 31 38 42600000
s N
Indeno(1,2,3-cd)pyrene 41‘00 :
2-Methylnaphthalene NA
Naphthalene 61 N‘A
Phenanthrene 63 - N'A
L, . I . L
Phenol _ No entry - not detected S 650000000 - ‘3%‘:
Pyrene 120 mg/kg - milligramaidiogram 37 32000000 .
NA - Value not available :
NC - Background not comp
ND - No detections in background samples
mg-N/g - milligrams per kilogram, reported as nitrogen
;- f:um;tﬂeal value Is an estimated quantity
- Analyte detected in blanks
cR;ad = above Guideline Gitnerlaa(sng)c etod i this semple :
reen = above GC and below Ba .
. ER Program Magenta =-above emmum an:kgelm::dc-ic 8 Appendix A
Revision O Biue = above Background (no GC) A-13




Table A.2. Soil Gas Confirmation Detected Semivolatile Organic Compounds {cont.)

10
SGC SGC . SGC SGC SGC .
ANALYTE NAC SAN N NAC c Background | COpstruction
000017 000018 20 000021 00 Guidelines
SEMIVOLATILES (ug/Kg)
Acenaphthene 21 J NA NA
Acenaphthylene J NA NA
Anthracene 0 NA 320000000
Benzo{a)anthracene 48 J 130 110 J NA 4100
Benzo(a)pyrene 68 150 130 J NA 410
Benzo(b)fluoranthene 59 J 88 J NA 4100
Benzolg, h,ilperylene 49 10 J 100 J NA NA
Benzolk}fluoranthene 62 37 NA 41 0'00
Bis(2-ethylhexy|)phtha|ate 10 J NA 215000
Butylbenzylphthalate NA 21 500l0000
Carbazole 21 NA N/l\
Chrysene 54 J 220 J 17 NA 410000
Di-n-butyl phthalate NA 105000000
Di-n-octyl phthalate J NA 21500000
Dibenz(a,h)anthracene 40 24 J 28 J NA 41|0
Dibenzofuran NA NAI\
Diethyl! phthalate NA NA
Fluoranthene 84 180 320 J NA 4250(?000
Fluorene 26 NA Nll\
Indeno(1,2,3-cd)pyrene 53 J 46 J NA 41 ?0
2-Methyinaphthalene NA Nl-l\
Naphthalene NA N;?
Phenanthrene 27 220 J NA NA
Phenol ‘No entry - not detected NA 650000000
mg/kg - milligrams/kilogram
Pyrene 91 NA - Value not avallable NA 32000000
prosmmm———————— N NC - Background not comp
ND - No detections in background samples
mg-N/Ag - milligrams per kilogram, reported as nitrogen
J - Numerical value s an estimated quantity
0 . B - Analyte detected in blanks associated with this sample
cg Red = above Guideline Criteria (GC)
o Green = abave GC and below Background
w ER Program Soil Magenta = above Background and Below GC Appendix A
© Revision O Blue = above Background (no GC) - A-14




O abeyd

‘No entry - not detected

mg/kg - milligrams/kilogram

NA - Value not avallable

NC - Background not comp

ND - No detections in background samples

mg-N/kg - milligrams per kilogram, reported as nitrogen

J - Numerical value is an estimated quantity

| Gas Confirmas

i B - Anatyte detected in blanks associated with this sample ! Datacted TAL loargapics (cont.)
Red = above Guideline Criterla (GC) ) l .
e e S sec sec sac s Capstruction
Blue = above Background (no GC) NAC NAC NAC NAZ Background Worker
_ : 000016 000016 000017 oogfis Guidefines
INORGANICS (mg/kg)
Aluminum 7370 14100 20000 30 19000 NA
Antimony NA 425
Arsenic 3.6 3.4 2.4 B 41 8.6 320
Barium 613 B | 68.7 119 21.4 180 76000
Berylllum 024 B | 0.46 4 -0.983 1.3) 0.7
Bismuth 0.82 B 1.2 “ NA NA
Cadmium 3.7 5.7 8.6 2.1 1050
Calcium 342000 133690 23800 167000 310000 NA
Chromium 9.1 12.7 24.6 Q.3 20 1060000
Cobatt 5.8 B 1.6 B 18.6 5.9 19 NA
Copper 12.2 19.3 26.9 11.6 26 NA
Cyanide 1.0 ND 21400
Iron 16600 26600 40000 35000 NA
Lead 14.3 141 27.5 a8 NA
Lithium 150 B | 26.1 34.1 26 NA
Magnesium 4760 14600 6260 40000 NA
Manganese 689 641 1360 1400 136000
Mercury ‘ 007 B NC 320
Molybdenum 0.51 B 1.3 B | 076 B 27 NA
Nicke! . 13.8 23.9 ' 34.4 32 21500
Potassium 1010 B | 2090 B | 3680 1900 NA
Selenium NA NA
Silver 1700 5500000
Sodium 248 B8 398 8 209 B 240 NA
Thallium 460 NA
Tin 1.7 8| 33 ] 20 NA
Vanadium 12,9 9.4 10.7 23.8 30.2 25 7600
Zinc 44.9 .5 67.7 70.6 103 140 320000
ER Program m Appendix A
Revision O April 1996 : A-29
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as Confirmation Detected Radionuclides {cont.)

\ b 10°

ANALYTE f«ig fagg gﬁg :AN :ic < :ﬁc Background °°$:;‘;f°"
000016 000018 000017 000018 0 9 0000 00002 Guidelines
RADIONUCLIDES {pCi/g)
Americium-241 0.162 ND 4.95
Bismuth-207 0.0183 ND 0.176
Bismuth-210 -0.00477 ND NA
Cesium-137 0.07683 0.682 0.193 0.42 0.46
Cobalt-60 - 0.0142 NC 0.1
Plutonium-238 0.0118 0.263 0.200 0.684 121 721 N 0.13 6.5
Plutonium-239/240 0.00413 0.0168 .00487 0.00 0.18 5.6
Potassium-40 19.2 16.2 29.1 10.1 7.9 24.7 41.8 a7 NA
Radium-228 1.40 0.934 0.960 0.677 841 1.03 2 0.14
Thorium-228 1.37 1.04 1.10 0.465 378 y 1 1.5 0.85
Thorlum-230 1.48 1.36 1.01 0. 0.749 1.08 101 1.9 44
Thorlum-232 143 0.894 1.28 0.50 0.376 0.843 0.970 14 50
Uranlum-234 1.01 0.7656 0.698 0.623 0.440 0.761 ' 11 37.6
Uranium-235 J0.0827 0.0394 0.0403 0. 0.03 0.1 3.35
. Urantum-238 0.9566 0.993 0.862 0.496 0.69 0.826 0.822 1.2 1
ER Program Soil Gas Confirmation Sampling Appendix A
Revision 0 April 1996 A-51
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