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·' . .-MOUND PLANT 
POTENTIAL RELEASE 

SITE PACKAGE 
· Notice of Public Review Period 

The·following potential release site (PRS) packages will be available for public 
review in the CERCLA Public Reading Room, 305 E. Central Ave., Miamisburg, 
Ohio beginning January 9, 1997. Public comment will be accepted on these 
packages from January 9, 1997, through February 13, 1997. 

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



• PRS 176,7/178/300 • • 

PUBLIC RELEASE Available for comment. Dec. 17, 1996 
0 

Comment period expired. No comments. Recommendation page annotated. ·Feb. 17, 1997 
1 
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PRS 176/177/178/300 

• PRS HISTORY: 

PRS 176 (Area 14) is an area located southwest ofWD Building that was identified as a result of 
historical knowledge of a leak in the underground Waste Transfer System (WTS). PRS-177 and 
PRS-178 were underground tanks in Building 41 which were used to hold radioactive liquid 

. . WD B 'ldi I 2 3 4 waste pnor to pumpmg to u1 ng. · · · 

PRS 300 was identified as a Potential Release Site based on the fact that a pair of lines (waste 
---transfer-system)-had-been-installed-to-transfer-plutonium-(Pu-;238)-conta:minatea waste soluti-on-s,----------

• 

• 

from SM Building to WD Building. The site consists of the WTS lines and the soil surrounding 
the lines from the SM area to the WD Building, a distance of approximately 2,600 feet. 1• 

4
' 
5 

PROCESS DESCRIPTION: 

The WTS was built in 1967 to transfer Pu-238 contaminated waste solutions from SM Building 
to WD Building. Building 38 Pu-238 contaminated waste solutions were also transferred to WD 
via the WTS. The WTS transferred liquid wastes by gravity from the SMJPP Hill to two 
underground holding tanks (PRS-177 and PRS-178) in Building 41. The solution was then 
pumped up the hill to the WD Building. In 1969, the high-risk line of the WTS sprung a leak 
between the Building 41 and WD Building. As a result, approximately 964 fe of contaminated 
soil was removed and shipped off-site for disposal in 1969. Due to repeated leaks in the WTS 
transfer lines (PRS-300), the WTS was abandoned in 1974 and the two underground tanks in 
Building 41 were removed in 1986. The entire WTS, including Building 41 and the holding 
taitks (PRS-177, 178) plus the associated soils (PRS-176), underwent extensive D&D effort and 
have been removed. 4 

CONTAMINATION: 

The contaminant of concern for the WTS is Pu-238. Cleanup standards were established with the 
decision rules: 
1. "The upper 95 percent confidence interval is less than the cleanup standard of 100 pCi/gram 

for plutonium-238 for all soils. 
2. The upper 95 percent confidence interval is less than the cleanup standard of 5 pCi/gram for 

thorium isotopes for all surface soils."5 
(pg. 

55
> 

Based upon the November 1993 Operable Unit 6 (OU6) Area 19 and Area 14 Verification 
Sampling Investigation, "the D&D remedial activities in Area 19 (PRS 300) and Area 14 (PRS 
176/177/178) have achieved the established goals and based on these results no further action is 
required."5 <pg. 61 > 

The OU6, Area 19 and 14 verification included sampling for non-radiological parameters and 
statistical analysis of samples indicated no exceedances of the 10-6 Risk-Based Guideline Values. 
This included volatile organic compounds, semi-volatile organics, pesticides/PCBs, and 
inorganic analytes.5 
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READING RQOM REFERENCES: 

1) OU9, Site Scoping Report: Volume 12- Site Summary Report, December 1994. 
(pages 6-15) 

2) Comprehensive Environmental Assessment and Response Program, Phase I: Installation 
Assessment, April 1986. (pages 16-17) 

3) Mound Underground Storage Tank Program Plan and Regulatory Status Review, November 
1992. (pages 18-20) 

4) OU9, Site Scoping Report: Volume 3- Radiological Site Survey, June 1993. (pages 21-38) 
5) OU6, Area 19 and Area 14 Verification Report, October 1994. (pages 39-94) 

PREPARED BY; 

Gerald F. Maul, Member ofEG&G Technical Staff 
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• 
MOUND PLANT 

PRS 176/177/178/300 
WASTE TRANSFER SYSTEM LINE, TANKS AND SOIL 

RECOMMENDATION: 
These Potential Release Sites (PRSs) deal with the transfer ofplutonium-238 
contaminated waste solutions via the Waste Transfer System (PRS 300) to the Waste 

-------Disposal-Building-(WD)-and-to-two-underground-storagetanks in Building ~r(PRS!fl77 · 
and 178). The PRSs were created as a result of historical knowledge ofleaks in the 
underground Waste Transfer System (WTS). 

• 

• 

The WTS was built in 1967 and remained in operation untill974 when repeated leaks in 
the WTS lines forced the WTS to be abandoned. In 1974, the soils associated with the ' 
WTS leaks (PRS 176) were remediated. In the mid 1980s, the WTS line, the two holding 
tanks, and Building 43 were removed. Post removal sampling results obtained from the 
November 1993 OU6, Area 19 and Area 14 Verification Report indicated all 
concentrations ofVOCs, SVOCs, pesticides/PCBs and inorganics, in the soil, were below 
their 10-6 Risk Based guideline values. Additionally, the OU6, Area 19 and Area 14 
Verification sampling showed, within the 95% upper confidence level (UCL), plutonium-
23 8 and thorium soil concentrations were below their respective guideline criteria of 25 
pCilg (Mound ALARA goal for plutonium) and 15 pCilg (regulatory guideline criteria 
for subsurface thorium). No other contaminants were detected above guideline criteria. 

Therefore, NO FURTHER ASSESSMENT is recommended for PRSs 176, 177, 178, and 
300. 

CONCURRENCE: 
DOEIMB: 

Arthur W. Kleinrath, Remedial Project Manager 

USEPA: 

OEPA: 
Brian K. Nickel, Project Manager 

SUMMARY OF COMMENTS AND RESPONSES: 

(date) 

p..J, ~Iff, 
r (date) 

Comment period from _ ....... l-l-/-+j-+-L~~~2-- to ~d~J.....;../~}-+,}-~~7~ 
• No comments were received during the comment period. 

o. Comment responses can be found on page -----of this package . 
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REFERENCENL\TERIAL 
PRS 176/177/178/300 

Pages 



Document Central No.----

Environmental Restoration Program 

OPERABLE UNIT 9 SITE SCOPING REPORT: 
VOLUME 12- SITE SUMMARY REPORT 

MOUND PLANT 
MIAMISBURG, OHIO 

December 1994 · 

Final 

U.S. Department of En,rgy .:... · ·. 
Ohio Field Office 

EG&G Mound Applied Technologies 
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Table A.1. Comprehensive Tabulation of Potential Release Sites 

Description ot .. l.toiY liid Naiur~ of Waite Hiinciiir\a 

Building 41 Alpha Wastewater 
Tank (Tank 2081 

•Analyta List Codes 
bSGS, Soil Gas Survey 
cRSS, Radiological Site Survey 

G-6 Historical I Alpha wastewater from SM Bldg. and Bldg. I 3, 4 
38 Plutonlum·238, nitric acid 

Haiarcious Conditions and I 
Incidents .: . 

6, 
10 I 

Ariaiytas• 

4, 5, 6 

14, 15 

Suspected 
Plutonlum-238, 
removed 1985 

s 10 II Sea data for 
Area 19 

• 
Environmental Data 

12 

Tables 8.6, 8.7, and 8.81 8 

Table 8.1 6 
(Tabla IV.4 In Ref. 61 

A.1·21 
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Description of llistory and Nature of Waste lfandling 

No. 

300 

Site Name 

Area 19, Underground Waste 
Transfer Line 

e a6ed 

Location Status . Potential Jfazardous Substances Ref 

Historical Plutonium-238, Nitric acid 

OU 9, Site Scoping Report, Vol. 12-Site Summary Report 
September 1 994 

lfazardous Conditions and'l 
Incidents 

I 
Releases I Media I R,ef 

Plutonium-238 I S I 1,16. 
118 

•• 
Environmental Data 

Analytes• 
Results 

14 I Tables 8.1. 8.6, 8.7, 
and 8.8 

Re 

6, 

6 

A.1-
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References: 
71 DOE 1993c 
81 DOE 1992d 

151 Halford 1990 
161 DOE 1993e 
181 DOE 1992a 
221 DOE 1992i 
241 DOE 1994 

••• 

Cal • All units reported in mg/Kg unless noted otherwise. 
lbl · No soil gas data results are presented. 
lei • Unit of measure Is ug/Kg. 
ldl ·No volatile organic constituents were detected In the canal. 
lei • Note deleted In revision. 
lfl ·This site is the same as Site 119. 
Col · Unit of measure In g/kg 
NO· Not detected. 
Blank · Not analyzed for. 
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Table 8.6 - Target Compound List - VOC 

1
(a,bl 

(a) • All units reported in mg/Kg unless noted otherwise. 
(b) - No soil gas data results are presented. 
(c) - Unit of measure Is ug/Kg. 

·::::::::;.'' ,f 
iS .••• 
iS''·''' 

(d)- No volatile organic constituents ware detected In the canal. Sea reference 16. 
(a) - Nota delated in revision. 
lfl- This site Is the same as Site 119. 
(g) - Unit of measure in g/kg 
NO - Not detected. 
Blank - Not analyzed for. 

J. ··1j:: :IJ~ 

References: 
71 DOE 1993c 

~ Bl DOE 1992d 
151 Halford 1990 
161 DOE 1993e 
181 DOE 1992a 
221 DOE 19921 
241 DOE 1994 

OU 9, Site Scoping Report, Vol. 12-Slte Summary Report 
September 1 994 
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Table 8.7. Target Compound Ust • SVOC, P/PCB. PAH, and EPH l•l 

svoc 

lal - All units are reported In mg/Kg unless noted otherwise. 
(b) - Additional data on ot her analytes are available In reference 16. 
lei· This site Is the same as Site #19. 
(d) - Groundwater data. Unit of measure Is mg/l. 
(e) - Unit of measure Is g/Kg 

References: 
71 DOE 1933c 
81 DOE 1992d 
16) Halford 1990 
16) DOE 1993e 
181 DOE 1992a 
241 DOE 1994 

Polycyclic Aromatic Hydrocarbons CPAH) 
Pesticides, Polychlorinated 

' Biphenyls 

• 
EPH 

• TPH 
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• • Tabla B.l. Target Compound Ust- SVOC, PIPCB, PAH. and EPH l•t 

Polycyclic Aromatic Hydrocarbons IPAHl 
svoc 

t·.•:::.:.•·•:·:•.•c:•:•.••::·.U~;· 

siTE NAME :J~U~i 
211 •. Tr•a~ Qurrli-r . 
.• ,. :·· .·.· "<•'' ::<·· 

iio. r;:;,'tr~~ ~i~ttf:'~~tli~:·.Jo.aa 
27J, . old Flr!na A~u• o~ $iorq~lu 
·, · .• · .·Area '':~;'{);)i:,:,:;· :,:n,:'•:''·'.'':!)."'.· 
~eo:. W•••! p~ e~m '-'''~ ~~'=i::,r· 1u 

~~~·· ~il~ttr 
j~(~.: .. :q·~~~~~~i~&~l~l:~I~:j\):'•700 

;(~~:·•··t;i~J~~~~~~~~~~-jiNO 
~~,:i;;~~,;:·JI~'~'!M p~~~~~ .,~,:~·:·:.~t'NO 

i······t··.·.·.·· I :, .· :< I' 
! : .•.•.. 

.... . 

NO INO ND NO NO NO NO NO NO NO NO 

NO INO 3.0 3.2 &.2 1.7 u u 1.3 2.2 1.3 

8.8 11& 173 83 liB 13& 1&8 143 123 llili 19 

NO 12.8 111 9.7 111 3.8 12.8 14.2 IU INO 12.1 

NO INO INO INO INO INO IND IND INO INO INO 

NO INO IND lliOOO INO INO INO INO INO INO IND 

NO INO IND INO INO INO INO NO INO INO INO 

NO INO INO INO INO INO INO NO INO INO !NO 

Peatlcid~a. Polvc:hlodnated 
:aiphenvta 

i 

NO INO NO I INO NO ND 

NO NO NO I IND NO NO 
: 
I 

0.18 INO INO I INO INO INO 

1.1110.088 IO.OZ3 INO 
j 

NO INO .INO i INO 

NQ IND 138 I 1&0 

NO INO 

NO INO 

NO liNO 

NO·: INO 
I 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

----t ....... ,a,oo.r::~=~~i.:~~i'¥1~~~~ij.f;::) 800 1790 1800 11,000 I 

I 
----·-----·-----·-----·-----·-----~·-----·-----·-----·-----302. Area P. Act~ i.e~" f!41id · ·· 

1-+-l-1-1 
20 I IU -- : .. , ' 

1311. farm T~ash Area IND INO IND INDINDINDINDIND IND INO toj;>INO"jNO ~~~~~~--· 
tal - All units are reponed In motKg unlesa noted otherwise. 
lbl - Additional data on ot her analytaa are available In reference 16. 

~19. 

•asura Ia mg/L. 
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References: 
71 DOE 1933c 

----- 81 DOE 1992d 
16) Halford 1990 
161 DOE 1993e 
181 DOE 1992a 
241 DOE 1994 

• 
EPH 

• TPH 

1 • I 
'; i 

ca., 

I~ l .. ., •. a:. .. 
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1&00 17 

NO IND 18 

NO INO 18 

~ INO Ia 

NO INO 18 
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8 
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lal - All units are reported in mg/Kg unless otherwise noted. 

References: lbl - Additional data on other analytes are avaiabl~ In re.ference #.19:, ... ..,, ...... ·.. ....... .. ,, ... , .. ~. 1 .,,,, .. .,, ... 1 ...... ,. -:-:·T·· .:,, .. T· .-: . 1· ··:·. 1. ·'· .. (::..·:, :.:1 : . .. .,:.· ··1 .. : ... · : .. 1 , . I I . I:. ·. I 
~: ~g~ ~ ::~~ :~: : ~~:us~~e~:t~~e d:~:e ~~i~:: !!!~ure Is mg/L.I < / I ,.. ., I .·: , .. ., ,,, I :. . . . I . . . . . . . ., .. .. . .. · ·... ...... . .. . . . . . ' . . . . . . . . .... 

..................... 
151 Halford 1990 NO - Not detected. ·· . . . 
161 DOE 1993e NA - Not analyzed for. 
181 DOE 1992a 

241DOE1994 . SITENA~E ,,,·, ',,l'c( "'I"' lcii 1m lu :)u lu lu Ju 1-'J-= I..:: A~ I'"" lv' 1',....1,.. ~- I/~- I/ 1; 1 h 69. Mea A4 woZildina /, : ut.e / / tos 7 I 7 
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Table 8.8. Target Analyte List CTALI - lnorganlca111 

. I 

._, 13oO.Area1S;tJn~lir!Jr9~~~w~··"':il J10o3 \621 11.1 J4o3 I l1&oa 11aoe 11102 l16o1 luool43oo I I l4o2 I\ 1349 I I I 120°1 Ia 
Transfer Line 0 

0 

•• • • •• •• ... • •••• • • 

I l--l--l--1--1----t--t--I--1---I-I-I---I-T-----•--•--~--- ·----·--

1., , ... rarm 1 ra:nt ~'r.lllll 

lal • All units are reported In mg/Kg unless otherwise noted. 
lbl ·Additional data on other analyte& are avaiable In reference 119. 
lei - this site Is the same as Site 119. 
ldl · Groundwater data. Unit of measure Is mg/L. 

NO · Not detected. 
NA - Not analyzed for. 

References: 
71 DOE 1993c 

~ 8) DOE 1992d 
15) Halford 1990 
161 DOE 1993e 
181 DOE 1992a 
241 DOE 1994 

I "'· ' I .. ~ 

OU 9, Site Scoping Report, Vol. 12-Site Summety Report 
September 1994 
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1 • Soli oai Survey- Freon 11, F'reo'n '113, Trans-1,2-Dichloroeth~lene, Cl!l·l,2·Dict\loroethylene, 1,1, 1· Trichloroethane, Porchloroethylene, Trichloroethylene, Toluene 
2. Gamma Spectroscopy· Thorlum-228, ·230, Cobalt-60, Ceslum-137, Radium-224, -226, -228, Americlum-241, Actinium-227, Bismuth-207, Blsmuth-:210m, Potesslum-40 
3- Target Analyta Ust 
4 - Target Compound Ust IVOC) 
5 ·Target Compound List ISVOCI 
6 • Target Compound Ust (Pesticides/Polychlorinated Biphenyl) 
7 - Dloxlns/Furens 
8 • Extractable Petroleum Hydrocarbons (EPH)/Total Petroleum Hydrocarbons ITPHI 
9- Lithium 
1 0 - Nitrate/Nitrite 
11 • Chloride 
12 - Exploslvaa 
13 • Plutonlum-238 
14 • Plutonlum-238, Thorlum-232 
16- Cobalt-60, Cealum-137, Radlum-226, Amerlclum-241 
16 -Tritium ' 

Boloronco Ust 
\ 

1. DOE 1986 "Phase 1: Installation Aasessment Mound I DRAFT). • 
2. DOE 1992a "Remadlallnvestlgatlon/Feaslblllty Study, Operable Unit 9, Site-Wide Work Plan (Final)." 
3. DOE 1992c "Mound Plant Underground Storage Tonk Program Plan & Regulatory Status Review IFinell." 
4. DOE 1993a "Site Scoplng Report: Vol. 7 ·Waste Management IFINALI. • 
6. EPA 1986a "Preliminary RevlewNJaual Site Inspection for RCRA Facility Assessment of Mound Plant" 
6. DOE 1993d "Operable Unit 9, Site Scplng Report: Vol. 3- Radiological Site Survey (FINAL). • 
7. DOE 1993c "Operable Unit 3, Misc. Sites Limited Field Investigation Report. • 
8, DOE 1992d "Reconnaissance Sampling Report Decontamination & Decommissioning Areas, OU6, (FINAL)." 
9. Fentlman 1990 "Characterization of Mound's Hazardous, Radioactive and Mixed Wastes. • 
10. DOE 1992f "Operable Unit 9, Site Scpolng Report: Vol. 9 ·Spills an~ Response Actions (FINAL)." 
11. Styron and Mayer 1981"Potabla Water Standards Project: Final Report. • 

. ... 

12. DOE 1993b "Reconnaissance Sampling Report· Soli Gas Survey & Geophysical Investigations,_ Mound Plant Main Hill and SM/PP Hill (FINAL). • 
13. DOE 1993d "Operable Unit 9, Site Scoplng Report: Vol. 3- Radiological Site Survey !FINAL)." 
14. DOE 1991b "Main Hill Seeps, Operable Unit 2, On-Scene Coordinator Report for CERCLA Section 104 Remedial Actic;m, West Powerhouse PCB Site'.• 
16. Halford 1990 "Results of South Pond Sampling. • 
16. DOE 1993e "Operable Unit 4, Spacial Canal Sampling Report, Miami Erie Canal. • 
17. DOE 1990 "Preliminary Results of Reconnaissance Magnetic Survey of Mound Plant Areas 2, 6, 7, and C. • 
18. DOE 1992a "Remedlellnvestlgatlon/Feaslblllty Study, Operable Unit 9, Site-Wide Work Plan (FINAL)." 
19. Rogers 1976 "Mound Laboratory Environmental Plutonium Study, 1974." 
20. DOE 1992h "Ground Water and Seep Water Quality Data Report Through First Quarter, FY92. • , 
21. Dames and Moore 1976a, b' "Potable Water Standards Project Mound Laboratory" and "Evaluation of the Burled Valley Aquifer Adjacent to Mound ~aboratory.• 
22. DOE. 19921 "Closure Report, Building 34 ·Aviation Fuel Storage Tank." 
23. DOE 19921 "Closure Report, Building 51 ·Waste Storage Tank." 
24. DOE 1994 "Operable· Unit 1, Remedial Investigation Report. • 
26. EG&G 1994 "Active Underground Storage Tank Plan. • 

g~ a6ed 
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ALBUQUERQUE OPERATIONS OFFICE ·. · 

ENVIRONMENT, SAFETY AN.D HEALTH DIVISiON_ 

ENVIRONMENTAL PROGRAMS BRANCH-.:~: 
~ .. 

. '.-' ..... ·;··' 

COMPREHENSIVE ENUIRONMENTAL ASSESSMENT .... .. ~ . . ..• -:, .... 

AND RESf!ONSE PROGRAM 
. ·- . . 

PHASE 1: 

INSTALLATION ASSESSMENT 

MOUND·,,' .. 

NOT FOR PUBLIC DISSEMINATION 

May contain unclassified controlled nuclear 
information subject to Section 148 of the AEA. as 
amended (42 USC 2168). A'pproval by the Department 
of Energy prior to release is required. 

·"": . . 

DRAFT DRAFT . DRAfT!· DRAFT O.RAF.T. 
·,. ·: 

.. ... 
. : ;. - : 
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• ---1..,.. A.raa lsotoces 

14 238pu 

Table V.3 (cont) 

Planned Future Actions CPFA) 

1969. Radioactive waste line from SM t~ WD Bldg. 
broke. Grossly contaminated soil (964 ft }, 
removed and shipped to NECO for burial. Area 
backfilled with clean soil. In August 1974, action 
to remove all hillside surface soil containing 
significant levels of contamination was started. 

-------I-----------;;A=;;p~p~r:;:o~x·~·m~a~t~el.y_l, 700 ft Qf_soiLw.ere_removed-containing.-------­
an estimated 35 curies. The area was backfilled with 

•• 

• 

clean dirt and sodded. The soil was shipped to Idaho 
for retrievable storage. 

PFA--Area 14 was submitted to and accepted by 
SFMP. SFMP-funded remedial action is underway . 

Mound CEARP Phue I DRAFT April 1986 Section V, Page V-33 
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· · ·• Environmental Restoration Program 

.:-.:-_::- ;•. 

,,· --· 
.! ~ 

'-;- ·-

q}.· 
November 1992 

FINAL 

·'?.· (Revision 0) 

. . :_--.· 

·~ · Department of Energy 
· Albuquerque Field Office 

. . . ~- :··:·; __ . . 

Environmental Restoration Program 
· EG&G Mound Applied Technologies 

:----

.;.: 

_:;-_,·-.·:: 
... 
::;i;s~\~:i 

·._:.· .. -.·-· 
:- -~<~~.-;~---

.'.·---~ 
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• 
---t)ttllo 2.3.4. Building 41: Alpha Wastewater Tanks ITanks 208 and 2091 

Two 3,466-gallon, stainless-steel-lined steel tanks were formerly used to collect alpha wastewaters 

_______ from-the-SM.and.P-P-Buildings-;-Gollected-wastewaters-were-pump·edviinneola waste transfer system 

underground line to the 30,000-gallon, alpha·wastewater influent tanks (Subsection 2.1.3.} at WD 

Building. The tanks are reported to have been removed in September 1986 (Andersen. 1991 h). 

Radioactively contaminated soils with levels above Mound Plant guidelines were removed by the 0&0 

Program pursuant to the AEA. 

• 

The tanks lie within a completed D&D Program project and are considered closed. Because. of evidence 

of a release from the tanks systems, the tanks are subject to the FFA and are part of an ER Program 

site, Area 14 - Radioactive Waste Line Break • 

Mound Plant, ER Program 
RevieionO 

Mound Plant UST Protram Plan 
Nonmbat 1992 
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1.3-3 
#8 

1.3-3 
#9 

211 1.3-3 
#10 

OZ a6ed 

3,466 

5,000 

3,000 

• APPENDIX A (c:ontlnuedl 
UST OWNERsHIP/SPONSORSHIP AND PRIMARY REGULATORY .JURISDICTION 

Locelion 

Bldg. 41 

Purpose 

Alpha waste-water 
pumping station tank 

Comments Last date ....,. 

_/1'975/1111 
waste / 

..... 

Stainless-steel-lined steel 
tank used to collect alpha 
waste-waters and pump 
them to WD Building. 

Stainless-steel-lined steel 
tank used to collect alpha 
waste-waters end pump 
them to WD Building. 

1974 (c/r 
Sept. 
19861 

1976 (c/r 
Sept. 
19861 

I 
Eft (6") 

I 

Eft (6") 

I 

s.,­
.Jurbdl 
ctJon 

FFA 

FFA 

• 
Pril1-v 
ftetPalory 
.Jurbdiction 

FFA 

FFA 
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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 FJELD OFFICE 

ENVIRONMENTAL RESTORATION PROGRAM 

EG&G MOUND APPUED TECHNOLOGIES 

FINAL 
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---. .. In 1967, a WTS was installed between the SM Building and a newly constructed addition to the WD 

Building and became known as the WDA facility. Low- and high-risk waste was transferred to the 

WDA facility via dual underground, saran-lined steel pipes. The pipes were buried up to depths of 

20 ft. The WTS transferred the wastes by gravity from the SM/PP Building complex to a lift station 

located in Building 41 in the plant valley. From Building 41 , the wastes were pumped up to the WDA 

treatment facility. Low-risk wastewater was treated in WDA until 1970. Overflow of the influent 

tanks is documented (DOE 1992b). Treated wastewater was released to the plant drainage ditch. 

Since the polonium program was phased out in 1970, the WD facility was utilized for treatment of low­

risk plutonium 'wastewater released to the Great Miami river through a closed pipeline. The outfall is 

regulated under the National Pollution Discharge Elimination System. The low-risk waste lines were 

taken out of service in 1976 and replaced with tanker trucks for material transfer. 

High-risk waste was transferred to WDA from 1967 until1974, when it was taken out of service when 

the WS facility was constructed at Building 38 for high-risk waste processing. In 1969, a leak of the 

high-risk, pressure-feed waste line between Building 41 and the WDA Building resulted in significant 

soil contamination. The gravity-feed part of the waste line down from the SM/PP complex to 

Building 41 was removed in the mid-1980s • 
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4.1.3. Area 14 

""0 
Q) 

(Q 
(I) 

1\J 
w 

Area 14 is located on the southern slope of the Main Hill, below the WO Building (Plate 1 ). Area 14 

is the original site of the 1969 waste-line break. In January 1969, the pressurized length of the WTS 

waste line broke at the upper portion of the slope, releasing about 400 Ci of plutonium-238 in a nitric 

acid solution to the surrounding soils. The events are described in •Reinvestigation ·of the January, 

1969 Plutonium-238 Waste Transfer Une Break• (MRC 1974). Erosion of.soils .from Area 14 are 

interpreted to have contributed to contamination of areas downslope in Area 3 and the Miami-Erie 

Canal, described in a companion thorium section of this report (Rodgers 1975; Robinson et al. 1974). 

ER Program, Mound Plant 
Revision 2 
MOUICliiiMBSSD12.WP4 03111/93 

OU 9, Site Scoping Report. Vol. 3-Rad Site Survey 
March 1993 

Plutonium Processing Areas 
Page 4-19 



• 

• 

• 

Several remedial actions to remove plutonium-contaminated soils have been performed by the 0&0 

Program in this area, including 964 tt3 of highly contaminated soil was removed and shipped to Maxey 

Rats, Kentucky, for burial in 1969: and in 1974, 2,700 tr' of soil containing 35 Ci of plutonium-238 

was removed and shipped to Idaho National Engineering Laboratory (Black 1974). 

Umited sampling was performed in Area 14 during the Site Survey Project because remedial actions 

by the 0&0 Program were pending. The results of the sampling are given in Table IV.4 and the 

sampling locations are shown on Plate 1 • The maximum plutonium-238 and thorium concentrations 

measured were 133.9 and 2.24 pCi/g, respectively, in a sample taken 18 inches deep at core location 

C0094 on Plate 1 (Table IV .4). However, the Site Survey Project original report notes that activity as 

high as 3,500 nCi/g was measured in Area 14 during the 0&0 Program activities. 

Additional soil removal was completed in January 1991 by 0&0 in this area, using a cleanup level of 

1 00 pCi/g of plutonium-238. A verification plan to confirm cleanup levels in Area 14 was prepared 

and implemented by Argonne National Laboratory (Mosho and Robinet 1990). The verification report 

on this area indicates that there is a 90 percent confidence that the mean plutonium-238 concentration 

for surface soils is now no greater than 13 pCi/g, and the mean for subsurface soils is now no greater 

than 29 pCi/g (Mosho and Robinet 1990) • 
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Table IV.4. Mound Site Survey Project- Area 14 
:!! .. ::u I$., 

Thorlumb !!. 0 Plate 1 Coordinates MRCID Depth Plutonlum-238 Tritium Cobalt-eo Ceslum-137 Radlum-226 Amerlclum-241 
OIQ I :I .. 

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

~ ~ 80468 2025 3825 6292 08-84 0 0.17 b LDL LDL 1.2 LDL 
0 c 
5. 80469 2025 3860 6291 08-84 ·o 18.90 b 

t! J! .. 
ll; II 50486 2125 3810 6706 08-84 0 10.27 b :I .. ... 

50487 2125 3835 6704 08-84 0 5.96 b 

50488 2135 3835 6703 08-84 0 18.77 b 

0 50489 2150 3860 6705 08-84 0 14.10 b c 
co 

2.24 ~ . C0094 2160 3835 1595 04-83 18 133.90 
fll 
;:;· 1596 04-83 36 59.90 b .. 
fll 1597 04-83 54 70.90 b 
n 

b 0 1598 04-83 72 6.81 "2. 
:I 1599 04-83 90 11.82 b 

OlD 
1600 04-83 108 1.24 b II ::U 

n II i-g 1601 04-83 126 3.54 b 

11r 
C0095 2160 3900 1602 04-83 18 7.87 b .. < 

~0 
1603 04-83 54 3.97 b co-co· 

NW 1604 04-83 72 7.49 b 
I 1605 04-83 90 5.00 b ::u 
B. 1606 04-83 108 5.05 b 
fll 1607 04-83 126 6.63 b ;:;· 
II 

fll C0096 2190 3875 1608 04-83 18 0.27 b c 

~ 1609 04-83 36 2.18 b 
< 1610 04-83 54 0.26 b 

1611 04-83 72 0.45 b 
1612 04-83 90 1.46 b 
1613 04-83 108 0.62 b 
1614 04-83 126 0.09 b 
1615 04-83 144 0.07 b 

8 Map locations are given using a ·c· to designate core locations and an "5" to designate surface locations. 

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

FIDLER • field instrument for the detection of low-energy radiation I 
LDL ·The measured concentration was below the lower detection limit, estimated to be 0.5 pCifg for cobalt-60, cesium-137, and americiuiT!-241; and 1 pCi/g for radlum-226. 

MAC ID • Monsanto Research Corporation Identification 

pCifg • picocuries per gram 

"0 pCifml • picocuries per milliliter 
Ill 
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.--.- 4.1.7. Area 19 

• 
The gravity portion of the underground WTS, which consisted of two waste lines travelling from the 

SM Building to Building 41, was located in Area 19 (Agure 4.1 and Plate 1 ). Agure 4.1 shows the 

former location of the WTS. The location and extent of Area 19 shown on Plate 1 was identified 

based on the verification sampling locations, which are designated 19-1 through 19-62. The waste 

lines that comprised the WTS actually extended into Area 14. During the Site Survey Project, no 

sampling was performed at Area 19, because this area was being addressed by the 0&0 Program. 

The major portions of these lines in Area 19 were removed from 1982 to 1984; work continued on 

the portion of the lines just south of the WD Building until about 1986. As the waste lines were 

removed, the adjacent soils in the trench were screened, and contaminated soil was removed. The 

verification survey performed to document the removal of contaminated soil near these lines is 

discussed in "Verification Survey of the WTS Excavation Area at the Mound Facility" (Stenhouse and 

Kirsch 1986). It is not known how much soil was removed. 

Removal of the waste lines included the excavation and removal of soils contaminated by leaks in the 

__._ waste lines. The target cleanup level for actinides, mostly plutonium-238 with thorium-232 at some 

locations, was 1 00 pCi/g, which is equal to 4.5 x 1 a-s ppm. The waste line removal was performed 

under the Mound Plant 0&0 Program, which followed a cleanup level of 100 pCi/g for plutonium·238 

and 25 pCi/g as the as low as reasonably achievable (ALARA) level. 

• A study to verify the cleanup of Area 19 was peiformed by Battelle in 1986 

of 248 soil samples from a total of 62 locations. One surface sample and 
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were taken at each location. Table IV .8 gives the locations and the sampling patterns. These 

locations were plotted on Plate 1 ; Area 19 was identified based on these locations. The verification 

sampling was apparently performed after the trench was backfilled. With a few exceptions, the 

Battelle report indicates that the greatest depth at which contamination typically exceeded 25 pCi/g 

before removal was approximately 3 to 4 ft (Stenhouse and Kirsch 1986). Assuming that the depth 

of the backfilled soil was, at a minimum, 3 ft, it is probable that three samples were taken of the 

backfill material at 1 , 2, and possibly 3 ft. It is not known how much backfill was placed in the trench. 

Table IV .9 gives the analytical results for the verification survey of Area 19. The plutonium-238 

analyses were performed using a Phoswich• detector coupled to a multichannel analyzer. The system 

was calibrated to detect the low-energy gamma emissions from plutonium-238, correcting for the 

presence of thorium-232 as necessary. The LOL for this system was 20 pCi/g for a 400-second count. 

Twenty-five; or 1 0 percent, of the samples were also radiochemically analyzed for plutonium-238 by 

·an independent laboratory to confirm the Phoswich• results. In general, the plutonium-238 levels 

measured by both methods were comparable, with some inconsistencies for samples containing 

thorium-232 or having a low sample weight (Stenhouse and Kirsch 1986) •. 

The verification study concluded that more than 90 percent of the samples analyzed contained levels 

of plutonium-238/thorium-232 within one standard deviation of the 1 00 pCi/g cleanup level. Samples 

taken at test hole numbers 7, 14, 22, and 23 contained plutonium-238 in excess of 1 00 pCi/g 

(Table IV.9). Contaminated soil was removed from test hole numbers 14 and 22 (Tables IV.8 and IV.9) 

in September 1990 and was boxed and disposed of by the D&D Program. Samples taken of the 

excavation walls in 1990 showed plutonium-238 levels to be less than 1 00 pCi/g after the excavation 

was completed. This soil removal was documented in an internal Mound Plant memorandum (Rader 

1990). 

4.1.8 • 
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• Test Hole/ 
Location No.c 

Table IV .9. Analytical Data 

Core Segment 
Depth Cft) 

1 Surlace 
1-2 

Plutonium-238 
CpCI/gl 

<LDL 
<LDL 

--- -------- -- ---------- ------ ---------- ------ -2---3 ----------------~----- ---- ·-c::lDL:"" ---- --- -- --------- -· 

•• 

•• 

2 

3 

4 

5 

6 

6-7 

Surface 
3-4 
4-5 
6-7 

Surface 
3-4 
4-5 
8-9 

Surface 
2-3 
4-5 
7-8 

Surface 
3-4 
4-5 
6-7 

Surface 
2-3 
4-5 
7-8 

<LDL 

<LDL 
<LPL 
<LDL 
<LDL 

<LDL 
<LDL 
<LDL 
<LDL 

<LDL 
<LDL 
<LDL 
<LDL 

<LDL 
<LDL 
<LDL 
<LDL 

26 
<LDL 
24 
<LDL 

8 0enotes those samples which were subsequently submitted for independent radiochemical 
analysis. 

b Absolute errors are not provided for each plutonium-238 activity value. As a guideline, the following 
minimum errors (at the ±1alevel) may be taken for various plutonlum-238 actMty levels. These errors 
depend on how much thorium is present; the first ± value is calculated for a thorium concentration of 
1 pCi/g and the other± value for 10 pCifg thorium. 

25 pCifg plutonium-238: ±8 pCifg; ±38 pCifg 
50 pCi/g plutonium-238: ±9 pCifg; ±38 pCi/g 
100 pCifg plutonium-238: ±9 pCifg; ±37 pCifg 

e>rhe locations are designated 19-1 through 19-62 on Plate 1. 
dcontaminated soil was removed from test holes 14 and 22 in September 1990. Post-removal plutonium-
238 soil levels were less than 100 pCifg (Rader 1990). 

LDL- Lower detection limit. LDL is taken as equal to or less than 20 pCifg for a 400 second count. 
pCi/g - picocuries per gram 
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Test Hole/ 
bocation No.c 

7 

8 

9 

10 

11 

12 

13 

15 

16 
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Table IV.9. (page 2 of 7) 

Core Segment 
Depth (ft) 

Plutonium-238 
tpCi/g) 

81 
181 

Surface 
4-5 

--· ·--~ - 5-.;6- ----------··· "42"-~- ----- -··· 

7-8 

Surface 
2-3 
7-8 
8-9 

Surface 
2-3 
5-6 
7-8 

Surface 
3-4 
4-5 
6-7 

Surface 
3-4 
5-6 
7-8 

Surface 
1-2 
4-5 
5·6 

Surface 
2-3 
5-6 
7-8 

Surface 
2-3 
5-6 
7-8 

Surface 
2-3 
5-6 
8-9 

Surface 
2-3 
4-5 
6-7 

OU 9, Site Scoping Report, Vol. 3-RIId Site Survey 
December 1992 

33 

35 
28 
21 
46 

<LDL 
<LDL 
<LDL 
<LDL 

<LDL 
<LDL 
<LDL 
<LDL 

<LDL 
<LDL 
<LDL 
<LDL 

<LDL 
<LDL 
<LDL 
<LDL 

23 
<LDL 
<LDL 
21 

<LDL 
23 

410 
34 

<LDL 
<LDL 
<LDL 
<LDL 

<LDL 
<LDL 
<LDL 
<LDL 

Page 31 



·Table IV .9. (page 3 of 7) 

•• Test Hole/ Core Segment Plutonium-238 
Location No. c Deeth (ft) CpCi/gl 

17 Surface <LDL 
1. 2 <LDL 

--- --· ----- -- -- 3-4- ----------- - - -<LDL- ----- -----

4-5 <LDL 

18 Surface 26 
1-2 <LDL 
3-4 22 
4-5 26 

19 Surface 22 
3-4 <LDL 
4-5 <LDL 
6-7 <LDL 

20 Surface <LDL 
2-3 <LDL 
3-4 <LDL 
8-9 <LDL 

21 Surface 24 
4-5 <LDL 

• 6-7 <LDL 
7-8 <LDL 

22d Surface <LDL 
3-4 1057 
4-5 41 
5-6 <LDL 

23 Surface 26 
2-3 114 
3-4 185 
8-9 <LDL 

24 Surface <LDL 
3-4 <LDL 
4-5 <LDL 
7-8 <LDL 

25 Surface <LDL 
1 -2 <LDL 
2-3 <LDL 
3-4 26 

26 Surface <LDL 
1-2 <LDL 

• 5-6 <LDL 
6-7 <LDL 

ER Program, Mound Plant OU 9, Site Scoping Repon, Vol. 3-Rad Site Surve'i 
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Test Hole/ 
Location No. c 

27 

Table IV .9. (page 4 of 7) 

Core Segment 
Deoth Cftl 

Plutonium-238 
CoCi/ql 

Surface < LDL 
3-4 <LDL 

_ -~----- ____________ ~ ____ 4__-_5 ____ ~--~---------~ ___ ~~---~-~--- _<LDL __ -~--- ___ ------~--------

28 

29 

30 

31 

32 

33 

34 

35 . 

36 

ER Program, Mound Plant 
Revision 1 
MOUN09/M9SSD12.WP4 12122192 

5-6 <LDL 

Surface <LDL 
1 -2 <LDL 
3-4 <LDL 
4-5 <LDL 

Surface <LDL 
3-4 <LDL 
5-6 <LDL 
7-8 <LDL 

Surface <LDL 
1-2 <LDL 
3-4 <LDL 
4-5 21 

Surface <LDL 
1 -2 <LDL 
6-7 31 
7-8 22 

'Surface <LDL 
1-2 <LDL 
4-5 24 
5-6 <LDL 

Surface <LDL 
4-5 <LDL 
5-6 <LDL 
8-9 23 

Surface- 27 
3-4 <LDL 
4-5 <LDL 
7-8 21 

Surface 26 
2-3 <LDL 
5-6 26 
6-7 <LDL 

Surface <LDL 
3-4 22 
4-5 <LDL 
7-8 <LDL 

OU 9, Site Scoping Report, Vol. 3-Red Site Survey 
December 1992 
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Table IV.9. (page 5 of 7) 

• Test Hole/ Core Segment Plutonium-238 
Location No. c Depth Cftl CpCI/ql 

37 Surface <LDL 
3-4 26 

-------------- 5---6 --28 
7-8 24 

38 Surface <LDL 
1-2 49 
2-3 50 
4-5 23 

-39 Surface <LDL 
6-7 26 
7-8 24 
8-9 <LDL 

40 Surface <LDL 
2-3 35 
3-4 29 
5-6 38 

41 Surface <LDL 
·2-3 21 

• 3-4 <LDL 
8-9 23 

42 Surface <LDL 
3-4 <LDL 
5-6 <LDL 
7-8 24 

43 Surface <LDL 
3-4 <LDL. 
4-5 <LDL 
5-6 24 

44 Surface <LDL 
2-3 38 
4-5 <LDL 
5-6 <LDL 

45 Surface <LDL 
3-4 <LDL 
4-5 <LDL 
6-7 <LDL 

46 Surface <LDL 
4-5 <LDL 

• 6-7 <LDL 
7-8 <LDL 

ER Program, M~und Plant OU 9, Site Scoping Repon, Vol. 3-Rad Site Surve 
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Table IV.9. (page 6 of 7) 

• Test Hole/ Core Segment Plutonium-238 
Location No. c Depth !ttl !pCI/gl 

47 Surface 36 
2-3 <LDL 

-------
3~4 <1:.01.: 
5-6 <LDL 

48 Surface <LDL 
1 -2 -- .<LDL 
2-3 <LDL 
3-4 <LDL 

49 Surface <LDL 
5-6 <LDL 
6-7 <LDL 
8-9 <LDL 

50 Surface <LDL 
2-3 <LDL 
3-4 <LDL 
7-8 27 

51 Surface 89 
1 -2 <LDL ••• 2-3 26 
6-7 <LDL 

52 Surface <LDL 
2-3 41 
6-7 <LDL 
7-8 <LDL 

53 Surface 22 
3-4 26 
4-5 <LDL 
5-6 22 

54 Surface 25 
2-3 26 
3-4 23 
4-5 26 

55 Surface <LDL 
2-3 <LDL 
3-4 <LDL 
6-7 25 

56 Surface <LDL 
2-3 <LDL 

• 3-4 <LDL 
6-7 <LDL 

ER Program, Mound Plant OU 9, Site Seeping Report, Vol. 3-Red Site Surve' 
Revision 1 December 1992 
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• 

• 

Test Hole/ 
Location No.c 

57 

Table IV.9. (page 7 of 7) 

Core Segment 
Depth Cttl 

Plutonium-238 
CpCi/ql 

Surface < LDL 
3-4 <LDL 

--------~- 4-~5----------~---- ---------22-------------------------

58 

59 

60 

61 

62 

ER Program, Mound Plant 
Revision 1 
M0UIIo09/M9SS012.WP• 12122192 

8-9 <LDL 

Surface 
2-3 
3-4 
5-6 

Surface 
2-3 
3-4 
6-7 

Surface 
2-3 
3-4 
6-7 

Surface 
1 -2 
3-4 
4-5 

Surface 
3-4 
4-5 
5-6 

OU 9, Site Scoping Report, Vol. 3-Rad Site Survey 
December 1992 

<LDL 
<LDL 
<LDL 
<LDL 

<LDL· 
<LDL 
<LDL 
<LDL 

<LDL 
21 
27 
<LDL 

<LDL 
29 

.<LDL· 
<LDL 

21 
50 
<LDL 
<LDL 
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• EXECUTIVE SUMMARY 

A verification sampling investigation of the Operable Unit 6 (OU6), Area 19 and Area 14, was performed 

in November 1993. Prior to sampling efforts, ~~_eased drilling locations were ~etefn!!ned based upo_n ____ _ 

the surveyed waste transfer line, and clearance was provided for all locations. A series of environmental 

soil borings and laboratory analysis of soil samples to characterize the nature and extent of radiological 

and non-radiological contamination was performed. In addition, based on the results of the investigation, 
- ' - - -

the Mound Decontamination and Decommissioning (D&D) Program was assessed to determine if 

remediation activities at Areas 19 and 14 were successful. 

Area 19 and 14 was divided into three separate areas (19-1, 19-2, and 19-3} so that the sampling activities 

could be performed. Area 14 is located within Ar~a 19-2. A total of three (3) soil borings were drilled and 

sampled io the Area 19-1. Area 19-1 is located near the Waste Disposal (WD) Building. A total of ten (1 O) 

soil borings were drilled and sampled in area 19-2, which corresponds to the former building 41 location. 

The remai~ing soil borings were located in Area 19-3 along the former wrs between the SM/PP buildings 

to the WD.Building. A total twenty-fiVe (25) soil borings were performed for Area 19-3. The total amount 

of soil borings performed for the investigation is 38, plus one additional soil boring near the Test Fire 

• parking lot. 

• 

Based on the analytical results and the statistical analysis of the results, the D&D Program has 

successfully remediated Areas 19-1, 19-2. and 19-3 for radiological compounds (assuming a subsurface 

cleanup s~andard for Thorium-228 of 15 pCi/gram). Of the non-radiological parameters, no compounds 

were ident_ified as potential contaminants of concern . 

Mound Plant, ER Program 
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• 

• 

1. INTRODUCTION 

Area 19 consists of soils that surrounded two underground waste transfer lines that were used to transfer 

low-activity and higher-activity plutonium-2381iquid waste. Area 14 consists of a former spill area upslope 

of the former lift station (Building 41) and downslope from tHe Waste Disposal Annex (WDA) Building. 

During the period from 1966 through 1967, Building 38 (PP Building), the WDA Building and the Waste 

Transfer System (WTS) were constructed to meet the increasing needs of the plutonium processing 

programs at Mound Plant. The WTS consisted of a series of holding tanks, a lift station (Building 41, 

subsequently demolished), and steel transfer pipes connecting the SM and PP Buildings to the WDA 

Building. The former lift station (Building 41) was located at the end of the gravity feed portion of the 

WTS, at the southeast corner of Area 14. The transfer pipes consisted of a 1.5-inch pipe to transfer the 

high-risk waste, and a 2-inch pipe to transfer the low-risk waste. The depth below ground surface (bgs) 

of these lines varied from approximately 4 feet to 17 feet The low-risk line was in service from 1967 until 

September, 1974, and the high-risk line was used during the period from 1967 until April, 1976 

(DOE 1992a). These two underground waste transfer lines and former Building 41 (Area 14) are the focus 

of the OU 6 verification sampling effort . 

Mound Plant. ER Program 
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• 1.1. PURPOSE OF THE VERIFICATION ACTIVITY 

The objective of the work activities for Area 19 and Area 14 was to determine the success of the Mound 

0&0 Program remediation effort for soils along the former radioactive WTS. This was accomplished by 

________ _;__-adVan-cing 13-soirbonngs-(at areas19-1-and 1g:2rancf23 sou-t50rings-plus~tWo-hand-augerloeations on- - -- --------

·-~-

Area 19-3) in areas of concem (Area 19 and Area 14). One additional soil boring was performed near the 

Test Fire parking lot to address concerns of possible radiological comamination. A total of 39 soil borings 

were performed with soil samples collected and analyzed for chemical and -radiological parameters. 

Based on the results of the soil sampling, verification of the remedial effort is able to be provided to the 

regulatory agencies. 

1.2. SCOPE OF THE VERIFICATION ACTIVITY 

Based on an EG&G Mound and regulatory agency approved work plan, Area 19 and Area 14 was 

investigated. The scope of the verification activities addressed three individual areas of concem: the 19-1 

area (the wrs within the secured WO building area); the 19-2 area (Area 14 and a portion of the wrs 
from WO to the former lift Station [Building 41]); and the 19-3 area (the WTS from the former lift station 

[Building 41] up to the SM/PP Building). 

The investigation of the 19-1 area (Area 19) included the three soil boring locations within the WO area 

and the section of the WTS pipeline north of the WO Building where leaks in the pipeline and cleanouts 

occurred. 

__ ..,.The 19-2 location (Area 14 and Area 19) is an area of a former spill that has been remediated under 

Mound's 0&0 Program. The area is upslope from the former lift station (Building 41) where the break 

occurred in the radioactive waste line in 1969. In Area 19-2, a total of 1 0 soil borings were drilled and 

sampled for site characterization. 

• 

The 19-3 area (Area 19) is the remaining section of the underground waste transfer line. The area 

investigated included the complete length of the trench excavated during the 0&0 program to remove 

the WTS piping. That piping extended from the SM/PP buildings through the former lift station 

(Building 41) to the WO and WOA buildings on the Main Hill. The first boring (19-3A) location was 

randomly determined along the former underground line. The 25 remaining soil boring locations were at 

predetermined distances relative to the randomly determined first boring (19-3A) . 
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0.11 u 
0.11 u 
o.tt u 
0.11 u 
0.27 
o.za J 
0.11 u 
0.83 u 
O.'lt U 
0.11 u 
0.11 UJ 
1.~ 

0.37 
0.11 u 

0.11 u 
OM 

4.17 
Q.8l u 
0.11 , .. 
0.17 
~ 

t.o5 
0.73 
o.• u 
I .Ill 
1.07 
t . .a 
1.20 
0.38 
f.o5 
0.11 
0.10 
0.31 
O.Q U 
O.M 
1.11 
1.311 
1.08 
0 .• 7 u 
0.71 
0.16 
1.38 
1.20 

1.08 
1.23 
0.81 
0.11 
1.78 
0.10 
O.Q 
0.11 
0.11 u 
0.11 
o . .s 
0.12 
0.40 
0.24 u 
0.11 u 
0.71 
0.10 
1.10 
0.10 
1.27 
2.S4 
0.72 
1.10 
0.71 
1.08 
U2 
I.U 
2.18 
0.11 

0.116 
1.38 
1..31 

1.28 
10.18 

1.34 
1.00 
1.34 
2.01 
1.41 

0.70 
0.58 
0.88 u 
1.07 
1.211 
1.12 

13.35 
2.64 
1.15 
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0.82 

2.77 
1,59 
1.55 

·-

0.10 
o.7f 
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0.10 o.u 
om u o.a7 
om u 0.74 
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• ALARA 
ATV 

BVA 

UST OF ACRONYMS 

as low as reasonably achievabie 
all terrain vehicle 

Buried Valley aquifer 
---------

• 

• 

CGI 
CLP 
coc 
GOCs 

0&0 
DOE 
oao 

EG&G 
EPA 

FFA 

HAZWRAP 

ICFKE 
10 
IOM 

MDA 
MS/MSDS 

NPL 

OEPA 
ou 

PARCC 
PCB 

QAJQC 
OAPP 

RAS 
RBGCV 
RBTL 
RI/FS 

SAP 
SAS 
SDG 
SOP 
sow 

US EPA 
UST 

Combustible Gas Indicator 
Contract Laboratory Program 
Chain of Custody 
Contaminants of Concern _ 

Decontamination and Decommissioning 
U.S. Department of Energy 
data quality objective 

EG&G Mound Applied Technologies 
U.S. Environmental Protection Agency 

Federal Facility Agreement 

Hazardous Waste Remedial Action Program 

ICF Kaiser Engineers, Inc. 
inner diameter 
Investigative Derived Materials 

method detected activity 
matrix spike/matrix duplicate sample 

National Priorities Ust 

Ohio Environmental Protection Agency 
operable unit 

precision, accuracy, representativeness, completeness, and comparability 
polychlorinated biphenyl 

quality assurance/quality control 
Quality Assurance Project Plan 

routine analytical service 
Risk-Based Guidline Cleanup Value 
Risk-Based Threshold Level 
Remedial Investigation/Feasibility Study 

Sampling and Analysis Plan 
special analytical service 
Sample Delivery Group 
Standard Operating Procedure 
Statement of Work 

United States Enviornmental Protection Agency 
underground storage tank 
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• 5. DATA ANALYSIS 

The analysis of the soil data included a comparison of the soil data for both radiological and non­

radiological compounds to existing risk-based soil standards developed for USEPA (EPA 1992) and to 

-----:---·-site -specific-risk~based-cleanup-values-(HAZWRAP-1994)-where-they-exist for-the-contaminants-of 

concern. Radiological threshold values were agreed upon for select radiological parameters. 

•• 

••• 

A value of 100 pCVgram (for Pu-238, which was the dominant radiological isotope detected) was used 

as the minimum cleanup standard and 25 pCVgram as the ALARA (as low as reasonably achievable) 

value, respectively. For the statistical interpretation portion of the investigation, a clean up standard of 

25 pCVgram was used. The radiological remedial action guidelines for specific radiologic compounds are: 

Plutonium-238 

Thorium 

Tritium 

Americium-241 

Uranium 

1 oo pCVgram with 25 pCVgram if feasible (ALARA - as low as reasonably 
achievable); 

5 pCVgram for surface and 15 pCVgram for the subsurface; 

5,200 pCVml; 

20 pCVgram; and 

No remedial action level set 

(Source: OU 6 0&0 Areas, Work Plan, page 3-14). 

Mound has developed compound specific regulatory (clean up) levels for non-radiological compounds 

(HAZWRAP 1994). Where cleanup standards for a compound does not exist, a preliminary list of non site­

specific risk-based, compound-specific regulatory threshold levels from an EPA document that provides 

a suitable basis for the statistical evaluation of the data was used (EPA 1992). The EPA document 

contains reference doses and carcinogenic potency slopes which have been combined with 'standard" 

exposure scenarios to calculate chemical concentrations corresponding to faxed levels of risk in water, air, 

fish tissue, and soil. The soil concentrations are broken into two risk categories; commercial/industrial 

soil (lower exposure scenario) and residential soil (higher exposure scenario). The residential soil 

concentrations were selected for the regulatory threshold levels because they are the more conservative 

of the two options. Although these criteria are not final threshold levels, they should be adequate, to 

assess the effectiveness of the 0&0 effort. 

The principal EPA source used to develop the regulatory threshold levels where used in this report is a 

risk-based concentration table from an EPA Region Ill document (EPA 1992). This table is used by the 

Region Ill toxicologists as a risk-based screen for Superfund sites and has been used to prepare 

preliminary remediation goals. The table is not intended as a substitute for setting site-specific cleanup 
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• 

•• 

• 

levels, and is intended as a predictor of generic single-contaminant health risk estimates. The table, 

containing nearly 600 chemicals, covers nearly every compound detected in Area 19. To avoid 

inconsistencies with other environmental restoration work at Mound Plant, regulatory threshold levels from 

another environmental investigation were used for compounds not covered by the Region Ill table or the 
"- - - -- -------------

site-specific risk-based guideline cleanup values (DOE 1993). 

5.1. DATA INTERPRETATION 

5.1.1. Volatile Organic 

The soil samples were analyzed for volatile organic compounds and the validated data is presented in 

Table IV.1. Table V.1 displays the risk-based threshold levels (RBTL) or the risk-based guideline cleanup 

values (RBGCV) used to evaluate the volatile organic analytical data A review of this table indicates that 

all of the soil sample results are under the risk-based threshold limits. The major contaminants detected 

were acetone and methylene chloride. Both compounds are common laboratory contaminants. In 

general, very few VOCs were detected. 

5.1.2. Semi-Volatile Organic 

The soil samples were analyzed for semi-volatile organic compounds and the validated data is presented 

in Table IV.2. Table V.2 displays the risk-based threshold levels or the risk-based guideline cleanup 

values used to evaluate the semi-volatile organic analytical data A review of this table indicates that only 

eight semi-volatile compounds were detected at a concentration above the RBTL or RBGCV. The semi­

volatile compounds Benzo(a)anthracene, Benzo(g,h,ijperylene, Benzo(a)pyrene, Dibenzo(a,h)anthracene, 

Phenanthrene, Benzo(b)fluoranthene, lndeno(1,2,3-cd)pyrene, and Benzo(k)fluoranthene were detected 

in some samples at a concentration above the RBGCV. Note that in many cases the detection limits for 

these compounds were above the RBTL 

5.1.3. Inorganic 

The soil samples were analyzed for inorganic analytes and the data is summarized in Tables IV.3 and IV.4. 

Table V.3 displays the RBTls or RBGCVs used to evaluate the inorganic analytical data A review of the 

inorganic analytical tables (Table IV.3 and IV.4) indicates that all of the results are under the inorganic 

RBTL or RBGCV . 
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Table V.1. VOC Risk-Based Threshold Levels 

Number of 
Range of 

Parameter 
Detections 

Values 
{Jtg/kg) 

Chloromethane 2 .40-11 

VInyl Chloride 0 NA 

Bromomethane 0 NA 

Chloroethane 0 NA 

1,1-Dichloroethene 0 NA 

Acetone 39 2-250 

Carbon Disulfide 19 .8-5 

Methylene Chloride 90 .70-58 

1,2-Dichloroethene (total) 5 .09-6 

1,1-Dichloroethane 1 40 

2-Butanone 15 .60. 72 

Chloroform 49 0.1 • 1 

1,1,1-Trlchloroethane 0 NA 

Carbon Tetrachloride 0 NA 

Benzene 26 .5- 3.0 

1,2-Dichloroethane 0 NA 

Trichloroethane 4 .60. 34 
----

Notes: 
1 - Based on 1,3-Dichloropropene. 
2 • Risk-based Guideline Cleanup Values 
NE • No regulatory threshold limit has been established. 
NA • Not Applicable 

Reference: USEPA 1992 and HAZWRAP 1994 

Threshold or Cleanup 
Value Limit Parameter 

{Jtg/kg) 

130,000 1,2-Dichloropropane 

900 Bromodichloromethane 

110,000 cis-1,3-Dichloropropene 

1,600,000 4-Methyi-2-Pentanone 

2,800 Toluene 

7,800,000 trans-1,3-Dichloropropene 

7,800,000 1,1,2-Trlchloroethane 

230,000 Tetrachloroethane 

700,000 2-Hexanone 

2 7,800,000· Dibromochloromethane 

3,900,000 Chlorobenzene 

280,000 Ethylbenzene 

7,000,000 Xylenes (totaO 

4,9002 Styrene 

22,0002 Bromoform 

7.00 E + 13 1,1,2,2-Tetrachloroethane 

150,000 
- -------

• 
Number of 

Range of ! Threshold or 

Detections 
Values Cleanup Value 
{Jtg/kg) 1 Limit {Jtg/kg) 

1 1 
I 

25,0002 I 

1 .60 I 10,000 

1 .80 I 9,5001 

19 .60-20 I i 3,900,000 

56 .30. 6.00 
I 
116,000,000 

1 .90 I 95001 
I • 
I 

1 1.00 ! 30,000 

29 .2-8 I 33,000 I 

12 2-34 I NE I 
I 

7,soo'l 2 .20- .70 I 
: 

.50. 11 
I 

4 : 1,600,000 

40 .50. 8.00 i 
1 7,800,000 

58 .30. 7.00 1160,000,000 

49 0-3 I 57,000 i 

2 .80. 2 i 220,000 

4 
. I 

.60 • 5.00 I 8,500 
I 
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• 
Parameter 

Phenol 

bls (2-Chloroethyl)ether 

2-Chlorophenol 

1 ,3-Dichlorobenzene 

1,4-Dichtorobenzene 

1,2-Dichlorobenzene 

2-Methylphenol 

2,2'-oxybls (1-Chloropropane) 

4-Methylphenol 

N-Nitroso-dl-n-propylamlne 

Hexachloroethane 

Nitrobenzene 

lsophorone 

2-Nitrophenol 

2,4-Dimethyphenol 

bis (2-ChloroethOxy) methane 

2,4-Dichlorophenol 

1,2,4-Trlchlorobenzene 

Naphthalene 

4-Chloroanillne 

Hexachlorobutadiene 

4-Chloro-3-methylphenol 

2-Methylnaphthalene 

Hexachlorocyclopentadiene 

2,4,6-Trlchlorophenol 

~.4,5-Trlchlorophenol 

Number of 
Detections 

1 

0 

0 

0 

0 

0 

0 

0 

0 

2 

1 

0 

2 

0 

0 

0 

0 

0 

7 

0 
1 I 

0 

4 

1 

0 

0 

• 
Table V.2. Semi-Volatile Risk-Based Threshold Levels 

Range of Threshold or 
Values Cleanup Value Parameter 
{ltg/kg) Limit {ltg/kg) 

53 47,000,000 2,4-Dinitrophenol 

NA 46,000 4-Nitrophenol 

NA 390,000 Dlbenzofuran 

NA 7,000,000 2, 4-Dlnitrotoluene 

NA 71,000 Dlethylphthalate 

NA 7,000,000 4-Chlorophenyl-phenylether 

NA 3,900,000 Fluorene 

NA 24,000 4-Nitroanlllne 

NA 390,000 4,6-Dinitro-2-methylphenol 

17 & 51 240 N-Nitrosodlphenylamlne 

740 78,000 4-Bromophenyl-phenylether 

NA 39,000 Hexachlorobenzene 

11 & 13 stJ Pentachlorophenol 

NA 4,800,0001 Phenanthrene 

NA 1,600,000 Anthracene 

NA NE Carbazole 

NA 230,000 Dl-n-butylphthatate 

NA 780,000 Fluoranthene 

16- 190 3,100,000 Pyrena 

NA 310,000 Butylbenzylphthalate 

740 22,000 3,3' -Dichlorobenzldlne 

NA NE Benzo (a) anthracene 

14-29 NE Chrysene 

740 550,000 bls (2-EthylhexyO phthalate 

NA 150,000 01-n-octylphthalate 

NA 7,800,000 Sanzo (b) fluoranthene 

• 
Number Range of Threshold or 

of Values Cleanup Value 
Detections (l&g/kg) Umlt {l&g/kg) 

0 NA I 160,000 

0 NA i 4,800,000 

9 10-690 i NE 

0 NA 160,000 I 

I I 

22 1- 100 63,000,000 

0 NA 
I 

I NE 

7 13-380 :3,100,000 

1 920 : ·230,000 

0 NA I NE 

5 78-400 : 130,000;, 

0 NA 14,500,000 

1 740 I 1100 I 

2 94- 180 ! 53003 

24 22-3,100 i 883 

15 11 -760 23,000,000 

16 22-390 I 85,000 

57 20- 1,900 i 7,800,000 

37 15-3,300 . ! 3,100,000 

27 21.3,600 :2,300,000 

18 14-800 :16,000,000 

0 NA ! 3,800 

20 21 - 1,500 : 8803 

20 30-1,500 
i 

NE 

43 28-2,200 ; 120,~ 

16 43- 1,500 : 1,600,000 

20 21- 1,400 I 8803 
I 
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Table V.2. Semi-Volatile Risk-Based Threshold Levels (continued) 

Number of 
Range of 

Parameter 
Detections 

Values 
(stg/kg) 

2-Chloronaphthalene 0 NA 

2-Nitroanillne 0 NA 

Dlmethylphthalate 2 100 & 390 

Acenaphthylene 5 12.35 

2,6-Dinltrotoluene 7 82.500 

3-Nitroanlllne 0 NA 
-- --------

Notes: 
NE - No regulatory threshold limit has been established. 
NA - Not Applicable 
1 - Based on the regulatory threshold limit for 4-Nitrophenol. 

Threshold or 
Cleanup Value 
Limit {stg/kg) 

6,300,0002 

4,700 

780,000,000 

NE 

2,500 

230,000 

2 - Based on the regulatory threshold limit for beta-Chloronaphthalene. 
3 - Risk-based Guideline Cleanup Value 

Reference: USEPA 1992 and HAZWRAP 1994 

Number 
Parameter of 

Detections 

Benzo (k) fluoranthene 17 

Benzo (a) pyrene 18 

lndeno (1,2,3-cd) pyrene 7 

Dlbenz (a,h) anthracene 3 

Benzo (g,h,Q perylene 8 

• 
Range of Threshold or I 

Values Cleanup Value 
{stg/kg) Limit (stg/kg) 

24. 1,100 8803 

23. 1,600 I 883 
' 

41 - 1,000 i 8803 

24-690 
I 

883 
' 

28-1,100 i 883 
I 
I 

' 

I 

i 
I 
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Table V.3. Inorganic Risk-Based Threshold Levels 

Number of Range of Values Threshold or Cleanup 
Number of Parameter Detections (iLg/kg) Value Limit Parameter Detections (iLg/kg) 

Aluminum 98 48,000 - 21,200,000 230,000,000 Magnesium 98 

Antimony 0 NA 31,000 Manganese 89 

Arsenic 98 2,000 - 32,200 23,000 Mercury 19 

Barium 98 19,000- 320,000 5,500,000 Nickel 89 

Beryllium 87 170- 1,100 1505 Potassium 98 

Cadmium 0 NA 39. Selenium 13 

Calcium 98 3,300 - 269,000 NE Sliver 5 

Chromium 98 5,000 - 48,000 390,0001 Sodium 98 

Cobalt 86 2,000 - 15,000 39,~ Thallium 8 

Copper 98 7,000 - 34,000 2,900,000 Vanadium 98 

Iron 98 27,000- 311,000 NE Zinc 98 

Lead 94 1,000 - 36,500 53,0002 Cyanide 35 

3 - Based upon thalllc oxide. 
4 - Based upon copper cyanide. 
5 - Risk-based Guideline Cleanup Value 

Reference: USEPA 1992 and HAZWRAP 1994 

• ·i 

Range of Values 
Threshold or 

(iLg/kg) Cleanup Value 
LlmH (iLg/kg) 

I 
42,000 - 44,000,000 I NE I 

3,000 - ~.820,000 I 7,800,000 

80-490 I 23,000 

3,000 - 30,000 I 1,600,000 

23,000 - 7,460,000 I NE 

I 
I 

500- 1,100 390,000 

640 .. 1,800 I 390,000 
I 

2,000 - 2,150,000 I NE 

460-5,500 I 5,5003 

5,000- 31,000 I 550,000 

4,600 - 105,000 I 23,000,000 

240-53,000 I 390,0004 



5.1.4. Pestlclde/PCBs 

The samples were analyzed for Pesticide/PCB compounds and the validated data is presented in 

Table IV.5. Table V.4 displays the RBTLs or RBGCVs used to evaluate the pesticide and PCB data A 

- ------- -:-- -revTew-ofth-ese tabies indiccifeihat tfie-soirsampleresuffsare-under ttieRB1LS-oftlleRSG-cvs.-Tfle -----------

results listed on Table IV.S indicate there were no exceedances of any Pesticide/PCB compound RBTLs 

or RBGCVs, except in samples 410010 and 420020. As discussed in Section 5.2, these are EG&G 

supplied samples to monitor laboratory performance. These are not samples collected from OU-6 and 

are included in the tables only as a QA/QC sample. 

5.1.5. Radiological 

The samples were also analyzed for radiological isotopes and the validated data is summarized in 

Table IV.6. A review of the radiological data in Table IV.6 and a comparison to the radiological remedial 

action guidelines indicates that all soil samples except two were below the remedial action guideline of 

1 00 pCi/gram. The radiological data indicates that the dominant radiological contaminant of concern is 

Plutonium-238 and to a Jesser extent Th-228. The two samples that exceeded 100 pCi/gram were 

Plutonium-238 at boring 19-3A at 132.05 pCi/gram and at boring 19-3B at 100.92 pCi/gram. Both of these 

locations are near the SM/PP Buildings. Pu-238 was also detected at borings, 19-1A, 19-3F, 19-3G, 19-

3M, 19-3N, 19-30, 19-3U, 19-3X, 19-4A, 19-2E, 19-1B, 19-1C, 19-2C, 19-20, and 19-2J (these levels range 

from 2.5 to 82.7 pCi/gram). Most of the elevated levels of Pu-238 were from borings at the SM/PP 

Building, the WD Building and north of Building 67. Except for the two samples at 19-3A and 19-3B, these 

radiological values are all under the remedial action guideline value of 1 00 pCi/gi'am for Pu-238 but some 

are over the ALARA value of 25 pCi/gram (excluding Mound spike samples). Thorium-228 was the other 

main radiological contaminant of concern. Nine readings above 2 pCi/gram were detected for Th-228 and 

ranged from 2 to 1 o. 7 pCi/gram. In addition, most of the combined Thorium values are under or at 5 

pCi/gram. Tritium contamination was detected in most of the rinsate blank samples at concentrations of 

723 to 744 pCi/gram, but was not detected in most of the soil samples. For that reason, blank 

contamination was not considered a factor. Tritium was detected 14 times at levels ranging from 14.3 to 

34 pCi/gram. Most of the elevated levels were from borings north of Building 67. 

EG&G representatives provided spiked samples of soil. The purpose of these soil spike samples (samples 

numbers: MND14-3040-0000, MND14-3041-0010, and MND14-3042-0020 defined in Table IV.6 and 

Appendix B as 400000, 41 0001 0, and 420020) was to compare the laboratory reported radiological results 

with EG&G screening results. The concentrations detected in all three of the soil samples were relatively 

close to the EG&G reported value. Sampl.e number MND14-3042-0020 was within 1 pCi/gram of the 

EG&G value. Sample MND14-3040-0000 has a reported Pu-238 activity c'1 03.9 pCi/gram and the EG&G 
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Table V.4. Pestlclde/PCB Risk-Based Threshold Levels 

Number of 
Range of Threshold or 

Number of Parameter 
Detections 

Values Cleanup Value Parameter 
Detections 

(J.Lg/kg) Limit (J.Lg/kg) 

alpha-BHC 29 .20-3.20 270 4,4'-DDT 25 

beta-BHC 0 NA 3505 Methoxychlor 11 

delta-BHC 2 0.01 - 1.50 950 Endrin ketone 1 

gamma-BHC (Lindane) 0 NA 1,300 Endrin aldehyde 0 

Heptaclor 1 0.72 380 alpha-Chlordane 2 

Aldrin 2 .61 - 4.00 100 gamma-Chlordane 2 

Heptaclor epoxide 9 .33- 11.00 190 Toxaphene 0 

Endosulfan I 1 1.40 3,9001 Aroclor-1 016 0 

Dieldrin 5 .55-6.40 405 Aroclor-1221 0 

4,4'-DDE 0 NA 1,9005 Aroclor-1232 0 

Endrin 9 0.04- 2.00 23,000 Aroclor -1242 0 

Endosulfan II 2 .95-2.50 3,9001 Aroclor-1248 1 

4,4'-DDD 4 1 - 11 1,900 Aroclor -1254 1 

Endosulfan sulfate 0 NA 3,9001 Aroclor -1260 0 

Notes: 
NA - Not Applicable 
1 - Based upon the regulatory threshold limit for Endosulfan. 
2 - Based upon the regulatory threshold limit for Endrin. 
3 - Based upon the regulatory threshold limit for Chlordaane. 
4 - Based upon the regulatory threshold limit for total PCBs. 
5 - Risk-based Guideline Cleanup Value 

Reference: USEPA 1992 and HAZWRAP 

• 
I 

Range of Threshold or 
I 

Values Cleanup Value 
(J.Lg/kg) limit (J.Lg/kg) 

0.02- 6.00 
I 

5,000 I 

.52- 11.2 I 39o,ooo 

.0.22 I 23,ooo2 

NA ! 23,0002 

0.28-4.80 I 1,3003 

0.25 I 1,3003 

NA I 1,500 

NA I 2204 

NA I 2204 
I 

NA I 2204 

NA I 2204 

41 I 835 
I 

67 I 835 

NA I 835 

I 



• 

• 

reported value is 140 pCi/gram for a precision of 34.2% relative percent difference. The differences in the 

spike results for sample number 400000 is not considered significant due to the differences in analytical 

methods and the normal differences between laboratories. Sample number 410010 had a reported activity 

of 17 pCi/gram versus a EG&G reported value of 54 pCi/gram. This difference is large, but considering 

the results of the other two spike samples, the performance of laboratory appears acceptable. This is 

confirmed by the data validation results. 

5.2. STATISTICAL ANALYSIS 

Analytical data from the laboratory analyses of Area 19 .and 14 soils were validated following procedures 

described in the EPA Functional Guidelines (EPA 1988b, 1990b) and the OU 6 and OU 9 QAPjPs (EG&G 

1992a, 1992b). Once the data were validated, the results were evaluated to determine if the 0&0 activities 

have been successful in terms of meeting the 0&0 cleanup goals for plutonium and thorium. 

To meet this objective, statistical procedures were used, following EPA's (1989) guidance, for determining 

whether the mean concentration in the samples collected in Areas 19-1, 19-2, and 19-3 have attained the 

designated cleanup standards. 

After the radiological data have been collected, analyzed, and validated, summary statistics (the mean, 

the square root of the mean, standard deviation of the mean, and the log of the mean) were calculated 

for each of the three areas for both plutonium and thorium concentration values. Following EPA's (1989) 

guidance for concentrations measured below the detection limit, the detection limit was used to calculate 

the summary statistics for non-detect samples. Since the mean of the sampling data is only an estimate 

of the mean contamination of the entire sample area (the population), an upper one-sided confidence 

interval was calculated (using equation 6.8, page 6-11, in (EPA 1989) which provided a range of values 

within which the true population mean concentration is located. A one-sided confidence interial and the 

following 4-part decision rule were used to test whether each individual area (19-1, 19-2, and 19-3) has 

attained the cleanup standard. 

IF 

AND 

Decision Rule Number 1 

1. The upper 95 percent confidence interval is less than the cleanup standard of 1 00 pCi/gram 
for plutonium-238 for all soils, 

2. The upper 95 percent confidence interval is less than the cleanup standard of 5 pCi/gram for 
thorium isotopes for all surface soils, 
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• AND 

THEN 

3. The upper 95 percent confidence interval is less than the cleanup standard of 15 pCi/gram 
for thorium isotopes for all subsurface soils, 

4. The area will be declared clean from a D&D perspective, otherwise the area will be declared 
not clean and additional 0&0 remediation activities will need to be performed. 

If the upper 95 percent confidence intervals are greater than the cleanup standards stated in the decision 

rule, the data from the verification sampling and analysis program will be further evaluated to determine 

the location and frequency of additional samples to be collected to determine the magnitude and extent 

of remaining radiological contamination. This evaluation will include the nature of the contaminants, the 

frequency of detection, concentration values, lateral and vertical distribution, potential sources, and any 

other contributing factors that may become evident in the analysis of the sample results (SAJC 1993). The 

evaluation will not include the results of the samples (400000, 410010, 420020) provided by EG&G to 

monitor laboratory performance. 

Decision Rule Number 2 

• Other potential contaminants of concern (COC) will be considered for further evaluation if: 

• 

OR 

OR 

OR 

1. The COC is positively detected (above the detection limit) in at least one soil sample, 

2. The COC is identified, but the exact concentration is unknown (i.e., J-qualified data), 

3. The COC is detected at the upper 95% confidence level at levels significantly higher than the 
same chemicals detected in the ONQC blank samples, (without application of the 5X or 1 OX 
rule), 

4. The COC is detected at the upper 95% confidence level at levels significantly higher than 
naturally occurring levels of the same chemical (i.e., background). 

Where "significantly" is not strictly defined by a number but is subjectively determined based on the COC 

and the site specific conditions. 

The list of potential COCs resulting from the stated decision rule will be evaluated to characterize the 

nature and extent of residual chemical and other radiological contamination in area soils (SAIC 1993). 
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The evaluation will not include the results of the samples (400000, 41001 o, 420020) provided by EG&G 

to monitor laboratory performance. 

5.2.1. Volatile Organic 

Table V.1 displays the risk based volatile organic threshold levels or cleanup values. The statistical 

analysis of the data (Appendix B, Table 8.1) indicated that the upper 95% confidence level values for the 

detected concentrations of volatile organic compounds were less than the RBTLs or the RBGCVs and 

additional sampling, risk assessment, or remediation are not warranted. 

5.2.2. Semi-Volatile Organic 

Table V.2 displays the risk-based semi-volatile organic threshold levels. The statistical analysis of the data 

(Appendix B, Table B.2) indicated that the upper 95% confidence level values for the semi-volatile organic 

compounds are less than the RBTLs and the RBGCVs. Therefore, additional sampling or remediation are 

not warranted. 

5.2.3. Inorganic 

Table V.3 displays the risk-based inorganic compound threshold levels. Based on the statistical analysis 

(Appendix B, Table B.3), the upper 95% confidence level for the detected concentrations of inorganic 

analytes were less than the RBTls and the RBGCVs, and additional sampling, site-specific risk 

assessment work, or remediation are not warranted. 

5.2.4. Pestlclde/PCBs 

Table V.4 displays the risk-based pesticide and PCB compound threshold levels. Since, the upper 95% 

confidence level (Appendix B) for the detected concentrations of pesticide and PCB compounds were Jess 

than the RBTLs or the RBGCVs, additional sampling, risk assessment, or remediation are not necessary. 

5.2.5. Radiological 

A statistical analysis of the radiological analytical data was performed. Summary statistics (the mean, the 

log of the mean, population size, and standard deviation of the mean) were calculated for the sample data 

from each of the three areas (Appendix B, Table B.5}. Using EPA guidance (Methods for Evaluating the 

Attainment of Cleanup Standards, Equation. 6.8, pg.6-11, EPA 1989}, the upper, one-sided confidence 

interval was also calculated as a means of determining whether the soil samples from each area attained 
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• the cleanup level. The soil samples in Area 19-1 had an upper 95 percent confidence level value for 

Plutonium-238 that was 21.036 pCVgram, which is less than the ALARA value for Plutonium-238. Area 19-

1, which had a sample population of seven subsurface samples, had an upper 95 percent confidence 

interval value for Thorium-228 (0.392 pCVgram) that was less than the cleanup level (assuming 15 

-------pCVgram cleanup-level for subsurface soils). In accordance with-Section -.,~foftheSAP;-tne mean ____ _ 

• 

• 

concentration of samples from the area attained the clean up standards for Plutonium-238 and the 

subsurface value for Thorium-228. There were no surface soils collected in Area 19-1. However, sample 

location 1 ~ 1 8 at a depth of 6 fo 8 feet, did exceed the ALARA vcilue of 25 pCi/gram, with a value of 82.57 

pCVgram. This value is below the action level of 100 pCVgram, but is at the approximate bottom depth 

of the WTS pipeline near the SM/PP building. The results indicate that the cleanup was successful 

meeting the cleanup value of less than 1 00 pCVgram. 

Area 19-2 had a sample population of 30 samples. The soil samples in Area 19-2 had upper 95 percent 

confidence level values for Plutonium-238 and Thorium isotopes which were below 1 00 pCi/gram 

Plutonium and 15 pCi/gram Thorium isotopes, respectively. However, one sample in Area 19-2 had 

concentrations of Thorium isotopes above the surface soil cleanup standard (5 pCVgram). The soil 

sample location was 19-2J at a depth of 0-2 feet, that exceeded the Th-228 surface cleanup standard. 

The mean concentration and upper 95% confidence level for Area 19-2 samples analyzed for Plutonium-

238 and Thorium isotopes indicate that the cleanup standards were attained. 

Area 19-3 had a sample population of 56 samples. The soil samples in Area 19-3 had upper 95 ·percent 

confidence level values for Plutonium isotopes and Thorium which were below 1 00 pCi/gram (Piutonium-

238) and 15 pCi/gram (Thorium isotopes), respectively. However~ some soil samples in Area 19-3 had 

concentrations of Plutonium above the soil cleanup standard (1 00 pCVgram). Two soil samples exceeded 

the Pu-238 cleanup standards, at locations 19-3A and 19-38. Concentrations of 1 00.92 for Pu-238 at 19-

38 and 132.05 at 19-3A were detected. Additional locations were below the cleanup value (1 00 pCi/gram) 

tor Pu-238 but were above the ALARA value of 25 pCi/gram at 19-4A (68.94 pCi/gram), 19-3U (46.22 

pCi/gram) and 19.30 (31.98 pCi/gram). However, in Area 19-3, the mean concentration and upper 95% 

confidence level of samples analyzed for Plutonium-238 and Thorium isotopes indicate that the cleanup 

standards were attained. 

5.3. DISCUSSION 

5.3.1. Volatile Organic 

Based on a comparison of the analytical data for volatile organic compounds to the R8Tls or the 

RBGCVs, no volatile organic compounds will be considered for further evaluation as potential COCs. 
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5.3.2. Semi-Volatile Organic 

Based on a comparison of the analytical data for the semi-volatile organics, additional sampling or 

remediation are not warranted for these compounds. 

5.3.3. Inorganic 

-The results listed on Table IV.3 and IV.4 indicate that the inorganic compounds in the-soils are under the 

risk-based threshold levels. Table V.3 displays the risk based threshold levels for inorganic analytes. For 

convenience, the RBTL's are listed on the side of Table IV.3 so that the data can be easily reviewed. 

Some inorganic compounds were detected for which there are no RBTL.s, however, generally these 

elements are essential human nutrients, and pose little health risk. Based on a comparison of the 

inorganic analytical data to the RBTL.s or RBGCVs, no inorganic analytes will be considered for further 

evaluation as potential COCs. 

5.3.4. Pestlclde/PCBs 

A review of the Pesticide/PCB analytical data is displayed in Table IV.5. A comparison of the data· which 

passed the validation process indicates no exceedances of the RBTL.s or RBGCVs. 

Approximately 20% of the pesticide/PCB data is unusable (rejected during data validation) because of 

results which were not in compliance with the QAPP or the labs own quality assurance plans. Due to the 

low levels of PCBs and pesticides in the other samples, it does not appear that these compounds are a 

concern. No pesticides or PCBs will be considered for further evaluation as potential COCs. 

5.3.5. Radiological 

Based on the statistical analysis of the radiological soil samples . using a clean up standard of 1 00 

pCi/gram for Pu-238, and 15 pCi/gram (subsurface) or 5 pCi/gram (surface} for Thorium isotopes, the 

previous remediation in Areas 19-1, 19-2, and 19-3 was successful in meeting the goals of the 0&0 

activity. 

In Area 19-1, the 95 percent confidence interval value for Plutonium isotopes in subsurface soil samples 

was below the cleanup level. The upper 95 percent confidence value of 21.04 pCi/gram was primarily due 

to the concentration of Plutonium 238 (82.57 pCi/gram) in one sample at location 19-1 B. Note that only 

subsurface soil samples were collected in Area 19-1. Based on the statistical results, the remediation in 

Area 19-1 met the goals of the 0&0 activity. In Area 19-2, the upper 95 percent confidence values for 
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• Plutonium and Thorium were below the cleanup standard. No Plutonium or Thorium values exceeded the 

ALARA standard of 25 pCVgram for Plutonium or the 15 pCVgram standard for Thorium. Based on the 

statistical results, no additional sampling or remediation are necessary in Area 19-2. 

-~ - · ~- · -- In Area 19-3, the-upper 95-percentconfidence values for Plutonium-and-Thorium·were-below the-cleanup----------­

standards. Although several locations had values that exceeded the 100 pCVgram cleanup standard for 

• 

• 

Plutonium,· based on the statistical results, the remediation of Area 19-3 successfully meet the goals of 

the D&D activity. 

A review of previous radiological soil sampling information (in the OU 6 Verification Plan), indicates that 

the remediation effort was successful. A review of OU 6 Verification Plan Table 11.1 indicates that the major 

hotspots of Pu-238 have been removed, and this was confirmed by this sampling effort. The highest level 

of the radiological contaminants (Pu-238) were observed near the SM/PP and WD Buildings, which is 

expected based on the history of the site . 
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6 CONCLUSIONS 

A soil sampling verification investigation at Mound's OU 6 Area 19 and Area 14 was performed. Based 

on extensive testing, a review .of all the analytical data for both radiological and non-radiological 

parameters-and·a·statisticaJ-analysis·of·the·analytical·data,-a-conclusion·was:reached-that-the-mean-value~----
. . 

of the analytical results for Pu-238 and Thorium isotopes have attained the cleanup criteria 

The results of the subsurface soil samples in Area 19-1 and Area 19-2 indicate -that the cleanup criteria 

for Plutonium and Thorium isotopes was attained. However, one sample, 19-1 B did exceed the ALARA 

value of 25 pCi/gram for Plutonium. The results of the subsurface investigation in Area 19-3 indicate that 

the cleanup criteria for Thorium isotopes was attained. 

The results of the soil samples for Pu-238 indicate that some contamination still exists. Levels of Pu-238 

of 132.05 and 100.92 pCi/gram were found at the Area 3 locations, 19-3A and 19-38, respectively. In 

addition, a Pu-238 value of 82.57 pCi/gram was obtained from a sample collected at the Area 1 location, 

19-1 B. However, the mean and upper 95 percent confidence value for Pu-238 in Area 3 location indicates 

that the cleanup was successful. 

The statistical analysis of the soil samples for the non-radiological parameters indicated no exceedances 

of the risk-based threshold levels for volatile organic compounds, semi-volatile organics, pesticides/PCBs, 

or inorganic analytes. Of the semi-volatile organic compounds analyzed, only a few compounds were 

detected at concentrations above the risk-based threshold level or cleanup value, but based on the 

statistical analysis the semi-volatile organic compounds are not a concern. 

In conclusion, based on the mean and upper 95% confidence limit, 0&0 remedial activities in Area 19 and 

Area 14 have achieved the established goals. Based on these results, no further action is required. 
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.! Per the OU 6 Verification Plan, Section 7.1, the radiological and non-radiological analytical data was 
reduced using EPA guidance document "Methods for Evaluating the Attainment of Cleanup Standards 
Volume 1: Soils and Solid Media, pg. 6-11, February 1989. • The equation used for an upper one-sided 
1 oo (1-«) percent confidence limit around the population mean is presented below: 

- s 
-- ------ --------- ---- ------- ----J.LU«-= bog-(x) +-ti-«,df -:;;,---- --------

•• 

• 

where 

J.LU« 
X 
s 
n 
ti-ct,df 

= 
= 
= 
= 
= 

is the upper one sided confidence limit 
mean of the sample population 
standard deviation 
population 
100 (1-«) value from "Table for Selected Alpha and Degrees of Freedom• (EPA, 1989). 

The analytical data was reduced and the samples divided by Area 19-1, 19-2 and 19-3. Standard 
deviation as well as mean population calculations were performed on soil samples only. All sample blanks 
were removed from the tables to achieve precise values for mean and standard deviation. The analytical 
data is summarized on the following page. Values for tict,df were obtained from Appendix A in the 
aforementioned EPA reference document. 

Tables 8.1 through 8.5 provide the results of the summary statistics. The row labeled •count" is the 
sample size or population. The row labeled "N Value• is the square root of the sample size or population 
(square root of the •count" value). The row labeled "Degrees of Freedom• is the value for ti-u,df . 

Concentration units are in J.Lg/kg unless otherwise noted . 
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SUMMARY RADIOLOGICAL STATISTICAL ANALYSIS 

Location Compound 

19-1 Pu-238 

19-2 Pu-238 

19-3 Pu-238 

19-1 Th-228 

19-2 Th-228 

19-3 Th-228 
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27.69 15.85 

5.17 2.76 

24.06 8.91 

0.44 1.18 

1.81 0.973 

0.86 1.17 
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rra tlcx,df 

2.65 1.895 

5.48 1.694 

7.48 1.674 

2.65 1.895 

5.48 1.694 

7.48 1.674 

pUcx 

21.04 

2.04 

6.33 

0.392 

0.693 

0.263 
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The row listed as "Cleanup Standard" is the 
"Upper One Sided Confidence Limit" of the 
sample data set. This number should be 
compared to the "Cleanup Standard". See 
explanation Appendix B, Page B-1. 
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The row listed as "Cleanup Standard" is the 
"Upper One Sided Confidence Limit" of the 
sample data set. This number should be 
compared to the "Cleanup Standard". See 
explanation Appendix B, Page B-1. 
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The row listed as "Cleanup Standard" is the 
"Upper One Sided Confidence Limit" of the 
sample data set. This number should be 
compared to the "Cleanup Standard". See 
explanation Appendix B, Page B-1 . 
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The row listed as "Cleanup Standard" is the 
"Upper One Sided Confidence Limit" ofthe 
sample data set. This number should be 
compared to the "Cleanup Standard". See 
explanation Appendix B, Page B-1 . 
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The row listed as "Cleanup Standard" is the 
"Upper One Sided Confidence Limit" of the 
sample data set. This number should be 
compared to the "Cleanup Standard". See 
explanation Appendix B, Page B-1 • 
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The row listed as "Cleanup Standard" is the 
"Upper One Sided Confidence Limit" ofthe 
sample data set. This number should be 
compared to the "Cleanup Standard". See 
explanation Appendix B, Page U..l. 
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~ ~ 

--- 11110 
370 1170 

420 GO 

370 S70 

310 -S70 200 

370 -~ 
410 ~ m ~ 
380 ~ 
710 ~ 
720 ~ 
7.0 740 

--w- 310 

370 370 

350 42 

370 370 

380 ~ 
370 21 

WI 40 

WI -140 
':s.M 5I 

54 54 

2.818 2544 

113.434 171.4112 

7.348 7.348 

1.174 1.874 

28.458 41.813 
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•· 

t:;=:s~5=== --=--1-- 1·~~G.~.~~~~ --~ · -~-j-~~~--~-~-~ ,l.:cl~~--= -:--j.~~---=-=-=-~ 22:i~~~~Jt~~~~~t~~744i~:~~~;~~-=-===-:~~~=t~=~-==~-:~:~~q~==~=~!.!~ ~Qc~=~=""j!j 
ourt 7 7 7 4 

I 3l OC M 1 3: 0 10 ~ 
! 3l I)( M• 1 124 C 

131 
C 4 

350006 Ml Jj 1 13900 19 ~ C I 9: c 11 -1 
350000 . MGiic 1 

1
, 

00 4 
:rt 

1 
SC:!OI 1 o 13 22 

r341ooo t.IGJKG T 11000 -3 16 1 o 82401 1 o 12 ·m 
r~ t.~iGliO , 17300 s 24 1 o 32801 1 o 12 -,9 

lQE MGIKC 10 5 ° 3950C f 0 11 2. 

:ICJOOOO IG 125 2 3Q 1 62100 0 1 7 1~ 
12.90013 G. 0 75 3 40 . 0 000 1 0 4 1( 

290000 GJI(G 1 f'28i I 3S O 
1~ 1 0 6 8 

1 290006 G; 1 
1370 

a: !! : 1' 00 0 0 6 

12811 oo G/KG 1 1201 4 14 o 1 o 6 11 
1280C 20 MG/KG t 535i 3 28 0 o 1 1 2 5 
!280( 13 MGIKG 1 117( 

10 78 1 0 1 1 1 4 10 
28006 MG/KG 1 H&oc 9 79 1 ° !1 1 o 8 17 
280000 MGii<G 2 T«( 4 16 o o !091 1 1 8 16 
~ MGJKG 65& 4e 0 ~= 1 1 2 6 

~ t:::J<~==:j&~~~---tr---~51 __ -1o~--~o_1~~~~~==~'~::~o:::~5::~~U, ~(J(l1:S • 1 0 5 11 

r.,27;;;:;00::::0C~--- 658C 46 0 0 114000 0 0 5 11 
13100 54 1 0 75200 -.. 0 7 20 

M.een 
I Stan. Dav. 
I_NVaue 
'Deareesof 
CleanuD Standard 

Mound Plant, ER Program 
Revision 0 
41453-10-8 

30 
0.666 
0.265 
5.477 
1.697 

30 
9322.000 
4416.727 

5.477 
1.697 

1:rt2.453 

30 
5.640 
5.299 
5.477 
1.697 

30 
47. 57 
42. '13 

5. r7 
Ufl 

14.987 

0.23 c )1 
5.47 li.4:r7 
1.69 i.6lt7 
0.07: (~031 

l 177 
l.li97 

The row listed as "Cleanup Standard" is the 
"Upper One Sided Confidence Limit" of the 
sample data set. This number should be 
compared to the "Cleanup Standard". See 
explanation Appendix B, Page B-1. 
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30 
0.603 
0.101 
5.477 
1.697 
0.031 

30 30 30 
0.243 7.410 14.587 
0.295 3.333 5.523 
5.477 5.477 5.477 
1.697 1.697 1]197 
0.091 I 1.903 · 2:875 

Page 84 



• CA CD CN CO ~R BE B1 BA 
NE 39 390 ~- 390 . RBn/RBGCV MGIKG 390 230000 23 150 NE 5500 

AREA19-3 
260020 MG/KG 1 519 4 31_ 0 106000 1 1 ~ 8 
260010 MGJKG 1 7521 5 37 1 (I 100000 1 f _6 12 
60002 MGJKG 1 976 7 49 1 (] 65400 1 0 7 17 

___ ~ _____ ~r-~:;;;;::.:;;16;-o-----t~· MM~GJGJ:~:"""""'---~-~r....;.;.;..""'~~880;t.;.;;;;..;~-4;t-;;.;;.;;;;;..~:;t"'-""~~~-;;;.....;;;~(l:f-'-;;_1~34&001=3000=-r-;;.;· -=------:+ ~..;;;-;.;..;;_;--~~-;;;...,;;--;.;.·~~~~:;;--;.;. -~---~ ~ i-~--- ---- ---

• 

• 

44:1011 MGJKG 1 t 34 1 (I 57900 1 0 14 29 
240004 MGJKG 1 1: 1 0 58700 1 0 11 20 

I 230014 MGJKG 1 11 3 1 0 67700 1 0 12 26 
1230005 MGJKG 1 15600 4 I 5 1 0 95500 1 0 . 11 21 
220010 MGJKG 1 8080 3 1 0 0 195000 1 0 8 12 
220005 MG/KG 1 12000- 3 20 1 0 51200 1 0 11 19 
210012 MG,'KG f 142()(f 3 29 1 0 73400 1 1 10 19 
210005 MG,'KG 1 7890. 4 37 1 1 132000 · 1 1 6 14 
200020 MG.'KG 1 4720 4 43_ 0 0 104000 1 0 5 10 
200009 MG. :G 1 3570 4 33 0 0 119000 1 0 4 7 

I 200003 10. G 1 7980 6 43 0 0 991C D 0 13 
1191020 10. G 1 5610 5 43 0 0 0 10 
1190020 IGJ 1 4530 5 41 0 0 0 9 
1190007 IGJ 1 !iii50 5 34 0 0 1: 0 11 
I 180020 IGJ 1 6460 4 48 0 0 1C -, 11 
180012 IGJ 0 -5240 4 41 0 0 1: lOI 1 9 
171020 MGIKG 1 14700 5 40 1 1 41600 -1 0 14 23 
170007 MG/KG 1 11700 _3_ 320 1 0 128000 1 -0 8 16 
160018 MG IKG 1 16200 4 29 1 0 72000 1 1 14 26 
160010 MG IKG 1 17300 5 25 1 0 62800 1 0 14 27 
150020 MG 'I<G 1 6800 5 50 0 1 112000 1 0 5 10 

1150001 MG 'I<G 1 13300 4 27 1 1 49900 1 2 11 21 
: 140020 MG IJ(G 0 12500 3 69 1 0 107000 0 0 10 17 
140006 MG IJ(G 1 9410 4 23 1 1 103000 1 0 6 13 
140001 MGJKG 1 12700 5 40 1 1 78800 1 o 9 18 
130008 MGJKG 1 13900 4 30 1 1 105000 T 0 10 18 
130003 MGJI(G 1 11700 5 36 1 1 116000 1 0 8 17 
120020 MGJKG 1 6530 4 57 0 1 107000 1 1 6 11 
120001 MGJKG 1 5110 4 26 0 0 83800 1 2 6 9 
110017 MGJKG 1 6380 4 41 0 0 170000 1 1 5 9 
110006 MG/KG: 1 13800 3 39 1 1 98700 1 0 10 18 
101020 MGJKG 1 6900 _5 55 0 0 115000 1 0 6 11 
100020 MGIKG T 4850 5 38 0 0 104000 1 1 5 9 
100011 MGJKG T 5820 5 33 o 1 112000 1 o 4 9 
090017 MG/KG 1 5570 5 29 _ 0 0 107000 1 0 5 9 
090002 MGJKG 1 6730 5 29 0 0 146000 1 0 6 11 
080009 MGJKG 0 75 3 0 0 0 1190 0 0 0 0 
080001 MGJKG 1 7290. 5 34 0 0 95000 T 0 · 6 13 

I 071001 MGJKG 1 18900 7 82 1 1 63200 1 0 11 25 
I 070012 MG/KG 1 9030 3 31 1 0 193000 1 0 7 12 
(!70001 MGJKG 1 17600 4 77 1 1 53800 1 0 11 22 
060005 MGJKG 1 12600 4 57 1 1 116000 1 1 8 17 

I O&DOOO . MG/KG 1 12300 5 50 1 1 97100 . 1 0 •9- 17 
I 050010 MGIKG 1 10400 3 34 1 1 119000 -1 -0 9 16 
I 050004 MGIKG -1 7680 3 32 1 1 187000 1 0 6 12 
I 040012 MG/KG 1 li660 2 24 0 0 87400 1 0 6 10 
I 040007 MG/KG 1 6680 5 50 0 0 67300 1 0 5 12 
I 030004 MG/KG 1 10100 2 39 1 0 91400 1 0 6 14 
I 020006 MGJKG 1 2500 4 23 0 0 24000 1 0 2 6 
'011002 MG/KG 0 8550 4 30 0 0 27700 0 0 5 13 
010002 MG/KG .1 5310 3 24 0 0 23800 -1 0 4 9 

Count -56 56 56 56 56 56 56 . 56 
Mean 0.599 9756.6811 4.066 42.643 0.597 0.551 I<>A"A"""" 0.584 
Stan. Oev. o:-124 4679.216 1.059 39.924 o.269 0.221 139843.417- -0.098 
N Valle -7-:480 7.480 7.480 7.480 7.480 7.480 7.480 7.480 
Degrees of Freedom 1.671 1.671 1.671 1.671 1.671 1.671 1.671 1.671 
Cleanup Standard 0.028 1049.300 0.846 10.549 0.060 0.051 8905.823 0.022 

Mound Plant. ER Program 

Revision 0 
41453-to-B 

The row listed as "Cleanup Standard" is the 
"Upper One Sided Confidence Limit" of the 
sample data set. This number should be 
compared to the "Cleanup Standard". See 
explanation Appendix B, Page B-1. 
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56 ~-
0.212 7.448 14.696 

3.261 6.039 
7.480 7.480 

1.671 1.671 1.671 
0.091 1.601 2.516 
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~N 110 ~ .!!! 

S3l 10 1: ~ _Q_ 11M ~ !.! 

12 ) 1 II.IIJ _Q_ 11M J! -~ !!, ~~=----r'ti~ 13 ~ _0 191l 11 2ti' ...!!.. 
~ 10 :!!!JQ_ _9_ 91 

'a:l 1 _!!! ..B. 
101. 

1290000 
!81000 

!80013 

fll\:ill' ~ _0 241l 
1 

'!111 2 1511 ..!!. 
M!lll ~ 131.1: _C) 91 7 ~ 155 2 ~ ...!!, 

MGIKG _§_ ~ 231 12 ~ ~ ~ _!1 
MG/KG _ 11_ -~ 41900 !I 1 ~ Jl 

The row listed as "Cleanup Standard" is the 
"Upper One Sided Confidence Limit" of the 
sample data set. This number should be 
compared to the "Cleanup Standard". See 
explanation Appendix B. Page B-1 • 
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• 

• 

• 

! ~~;;::'---11-::=:=-..:: CU2900:;=+1:~7~0000-I-..!!.!!.. HGOI :.:.::1::...-620-r.!!~U.:,E1-t9-..! MN~GE4:..-210-+--UN.!. 7223800!!!!!.j-_.!!5.:~_2+_..!:!.S_I--N'"""I1j.]i600~ 
126001 MGIKG 1 13200 0 2000 12 33600 249 2 163 11 

ill 3 1!0 2 10 0 )1 !9 768j 2 169 
JJ 14 25000 0 316 24 9911 798 2 214 

210012 M<i /KG 17 2300C 0 4370 33 1620( 585 2 178 ~ 

~~-----+~~~~s:~--!~!--1~~~~~0~~---=~~·~~~~==~:~~~===~~~~+====~~~~~=====~~~~====~~~~t====]~~~ •v 11040 Ht N90 8 44 19: 1• 3 IC 

1020 1 i!(] ~ 11 !2 1~ 

1! = : 1 1-4 10 11 
1180020 MG 3 1 0 !J 

9 
-,-, 

1180012 MG o 
1
' !s 13 

! 171020 MG 3 0 12 2 12 10 
1170007 MG o 16 , 2 S2 26 
1160018 1 MG o 10 2 119 14 
1160010 MG 0 11i 2 27 
11: 1!0 MGI o 1 33 2 26 
! 1 J1 31 ~ 0 28 13: :z 2 13 
1 !0 ill 15 20500 0 JO 29 13100 i49 ~ 23 

11• 16 JJ 16 15400 o 3040 19 338oo 286 Z49 11 

:120 'KG 13 12800 6 363IX 304 2 367 15 
:101 KG 12 1230 939 3 -28000 286 2 298 11 

110017 Ml!l/KG 11 1140 2140 13 25400 332 247 if 
ri1~1:10020~~-----HM~GIK~G--~1~~~, ~--~1~3:J0~~1~5t---~~~-----~~+---~~~--~~~--~14~ 
1100011 MGIKG 1 1720 11 4490 2C 2 154 12 

71001 MGI 1 24700 c 1810 1290C S.. ~ :2 14 
170012 MGI 1 15500 :270 8160 654 2 2 20 

60005 ~ 1l 1 1161 ( 2810 21 13100 440 2 ~~ !: 
H:~~~----~~===:~==~~~~~==%t==~~~~==~~~==~1~~~====~·~~~====~~tl::::~::tl:::::•ii~ 
I tlAJVW> 1200 1f I() 1~410100 431 2 230 10 
I '="' .... MC /KG 7 900 0 1 10 278 
1040007 M<i/KG 11 1(1800 0 934 t---~330:+------:2;.t---1~061-----.!11..!..J 
[030004 M• KG 10 16000 0 3010 18 12200 24 ~ ~ =rr 
I 020006 M• KG 6050 o 655 4 35400 18 2 
I 011002 M• KG 11 13200 0 2340 15 27700 29 1 136 7 
I 010002 M• KG 9 10300 0 1250 11 33500 25i 2 !: 1

~ 
56 56 56 56 56 

Mean 14.548 111af.';> ACI'l • 0.117 2675.904 18.4 19 
Sian. DeY. 
NVakJe 
Oeoreesof 

4.787 6650.559 o.oSi 1487.127 s.a '6 
7Mi0 7.480 7.480 7.480 7.480 
1.671 1.671 1.671 1.671 -1.67 

13911.702 
7.480 
1.671 

Cleanurl Standard 2.232 1489.920 0.012 335.645 3.203 3112.189 

Mound Plant, ER Program 
Revision 0 
414.53-10.8 

The row listed as "Cleanup Standard" is the 
"Upper One Sided Confidence Limit" of the 
sample data set. This number should be 
compared to the "Cleanup Standard". See 
explanation Appendix B, Page .8-1. 

· OU 6 Verification Re~ort 
October 1994 

56 56 56 56 
420.866 1.825 262.418 15.002 
212.278 0.324 145.297 5.473 

7.480 7.480 7.480 7.480 
1.671 1.671 1.671 1.671 

50.046 0.334 34.878 2.399 

Page87 



• 

• 
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I s.mple Nwnber Unb 
RBTL/RBGCV MGIKG 
AREA 19-1 
391006 MGIKG 
390011 MG/KG 
390006 MGIKG 
380012 

... ·- --MGIKG 
380006 MGIKG 
370012 MGJKG 
370006 MGJKG 

Count 
Mean 
Stan. Dev. 
NVakJe 
Dearees of Freedom 
Cleanup Standard 
AREA 19-2 
360020 MGIKG 
360013 MGJKG 
360006 MGJKG 
360000 MGJKG 
350020 MGJKG 
350013 MGIKG 
350006 MGIKG 
350000 MGJKG 
341000 MGJKG 
340006 MGJKG 
340000 MGJKG 
330006 MGJKG 
330000 MGJKG 
320006 MGJKG 
320000 MGJKG 
310000 MGJKG 
301000 MGJKG 
300000 MGIKG 
290013 MGJKG 
290006 MGJKG 
290000 MGJKG 
281000 MGJKG 
280020 MGJKG 
280013 MGJKG 
280006 MGJKG 
280000 MGJKG 
270020 MGJKG 
270013 MGJKG 
270006 MGJKG 
270000 MGJKG 

Count 
Mean 
Stan. Dev. 
NVakJe 
Degrees of Freedom 
Cleanup Standard 

Mound Plant. ER Program 
Revision 0 
41453·10·6 

PB 
53 

5 
4 
7 

. - 6 . 

7 
6 

10 

7 
6.514 
1.n6 
2.645 
1.895 
2.086 

8 
7 

11 
14 
5 
9 

11 
7 
6 

10 
5 

10 
7 
5 
6 
7 
7 
8 
8 
6 
8 
2 
5 

13 
13 
2 
6 
6 
6 

10 

30 
7.513 
2.922 
5.4n 
1.697 
1.781 

Table 8.3 9atistical Analysis Gllnorganic Data (CorU1ued) 

SB SE SN TA 
31 390 NE NE 

8 0 2 512 
8 0 2 375 
7 0 2 453 
7 o- 2 

-
403 

8 0 2 385 
7 1 2 164 
7 0 2 289 

7 7 7 7 
7.414 0.441 2.114 368.714 
0.442 0.040 0.125 105.138 
2.645 2.645 2.645 2.645 
1.895 1.895 1.895 1.895 
1.187 0.029 0.415 n.892 

35 0 2 811 
34 0 2 788 

7 0 2 153 
7 0 2 241 
7 0 2 171 
7 0 2 172 
8 1 2 397 
7 0 2 157 
8 1 2 221 
7 1 2 466 
6 1 2 444 
7 0 2 218 
7 0 2 155 
7 0 2 173 

28 0 2 647 
6 1 2 252 
6 0 2 241 
8 1 2 • 216 
5 0 2 124 
8 1 2 176 
6 0 2 146 
7 0 2 168 
7 0 2 180 
8 0 2 216 
8 0 2 214 
7 0 2 167 
7 0 2 175 
7 0 2 215 
5 0 2 201 
6 0 2 328 

30 30 30 30 
9.433 0.474 1.960 274.433 
7.568 0.224 0.227 179.514 
5.4n 5.4n 5.4n 5.4n 
1.697 1.697 1.697 1.697 
3.320 0.069 0.363 58.059 

The row listed as "Cleanup Standard" is the 
"Upper One Sided Confidence Limit" of the 
sample data set. This number should be 
compared to the "Cleanup Standard". See 
explanation Appendix B, Page B-1. 

OU 6 Verification Report 
October 1994 

11. 
5.5 

1 
2 
1 
1 
0 
0 
0 

7 
0.919 
0.465 
2.645 
1.895 
0.333 

0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 

30 
0.430 
0.141 
5.4n 
1.697 
0.044 

v ZN 
550 23000 

28 59 
22 49 
20 52 
31 49 
24 41 
13 33 
15 42 

7 7 
21.757 46.214 
6.117 7.718 
2.645 2.645 
1.895 1.895 
5.720 7.194 

23 40 
16 50 
24 39 
37 53 

8 22 
18 52 
20 45 
19 49 
17 43 
25 55 
20 46 
16 33 
13 34 
14 32 
12 27 
17 41 
12 41 
10 27 
10 33 
7 31 

14 37 
2 5 
6 20 

27 51 
28 48 

4 5 
15 26 
13 28 
14 28 
28 44 

30 30 
16.267 36.230 
7.757 12.680 
5.4n 5.4n 
1.697 1.697 
3.615 5.468 
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Sample Number Unils 
RBTL/ RBGCV MGIKG 
AREA 19-3 
260020 MG/KG 
260010 MG/KG 
260002 MG/KG 
250016 MGIKG 
250009 MG/KG 
240011 MG/KG 
240004 MG/KG 
230014 MG/KG 
230005 MG/KG 
220010 MGIKG 
220005 MG/KG 
210012 MG/KG 
210005 MG/KG 
200020 MG/KG 
200009 MG/KG 
200003 MG/KG 
191020 MG/KG 
190020 MG/KG 
190007 MGIKG 
180020 MGIKG 
180012 MGIKG 
171020 MGIKG 
170007 MG/KG 
160018 MGIKG 
160010 MG/KG 
150020 MGIKG 
150001 MG/KG 
140020 MGIKG 
140006 MG/KG 
140001 MGIKG 
130008 MGIKG 
130003 MG/KG 
120020 MGIKG 
120001 MGIKG 
110017 MGIKG 
110006 MG/KG 
101020 MGIKG 
100020 MG/KG 
100011 MGIKG 
090017 MGIKG 
090002 MGIKG 
080009 MGIKG 
080001 MGIKG 
071001 MG/KG 
070012 MGIKG 
070001 MGIKG 
060005 MGIKG 
060000 MGIKG 
050010 MGIKG 
050004 MGIKG 
040012 MG/KG 
040007 MGIKG 
030004 MG/KG 
020006 MG/KG 
011002 MGIKG 
010002 MG/KG 

Count 
Mean 
Stan. Dev. 
NVakJe 
Degrees of Freedom 
Cleanup Standard 

Mound Plant. ER Program 
Revision 0 
41453·10.8 

P8 
53 

5 
6 
8 
7 
6 
6 
4 
5 
7 
9 

11 
4 
7 
7 
5 

12 
7 
5 
6 
5 
4 
6 
7 

11 
8 
6 
5 
6 
7 
9 

11 
8 
6 
8 
5 
6 
6 
5 
6 
6 
6 

12 
6 

13 
6 
9 
9 
9 
6 

37 
4 
8 
6 
5 

12 
9 

56 
7.530 
4.478 
7.480 
1.671 
1.8n 

SB se SN TA 
31 390 NE NE 

7 0 2 152 
7 0 2 166 
7 0 2 163 

-- -- 7 
.. 

1 
.. "2 388 

7 0 2 477 
8 1 2 553 
8 1 2 310 
7 0 2 405 
8 0 2 233 
6 0 2 186 
7 1 2 262 
8 0 2 182 
8 0 2 187 
8 0 2 176 
6 0 2 141 
7 0 2 166 
8 1 2 213 
7 1 2 181 
7 0 2 173 
7 0 2 161 
6 0 2 134 
7 0 2 402 
8 0 2 190 
8 0 2 293 
8 0 2 336 
6 0 2 142 
7 0 2 200 
6 0 2 238 
6 0 2 147 
7 0 2 163 
7 ·o 2 168 

38 0 2 888 
8 0 2 237 
6 0 2 140 

37 0 2 175 
7 0 2 170 

38 0 2 889 
7 0 2 158 
7 0 2 158 
6 0 2 141 
7 0 2 157 
0 0 0 1 
7 0 2 156 
6 0 2 459 
8 0 2 186 
7 0 2 313 
6 0 2 284 
7 0 2 274 
6 0 2 256 
7 0 2 167 
7 0 2 221 
7 0 2 231 
7 0 2 201 
7 0 2 154 
6 0 2 226 
7 0 2 162 

56 56 56 56 
8.445 0.430 1.950 244.500 
7.011 0.136 0.328 157.444 
7.480 7.480 7.480 7.480 
1.671 1.671 1.671 1.671 
2.493 0.030 0.363 37.561 

The row listed as "Cleanup Standard" is the 
"Upper One Sided Confidence Limit" of the 
sample data set. This number should be 
compared to the "Cleanup Standard". See 
explanation Appendix B, Page B-1. 

OU 6 Verification Report 
October 1994 

11. v 2N 
5.5 550 23000 

0 10 27 
0 13 34 
0 20 49 
0 25 49 
0 15 48 
0 27 54 
0 23 34 
1 28 46 
1 21 46 
0 10 54 
0 17 35 
0 18 45 
0 13 36 
0 10 26 
0 7 23 
1 17 47 
0 12 26 
0 10 26 
0 12 33 
0 13 30 
0 11 21 
0 16 55 
0 14 40 
0 24 56 
0 26 51 
0 12 32 
0 21 49 
0 14 41 
0 16 39 
0 21 44 
0 21 52 
0 19 42 
0 11 32 
0 9 54 
0 9 28 
0 16 46 
0 14 33 
0 9 32 
0 11 33 
0 11 31 
0 12 28 
0 0 0 
0 14 34 
0 30 59 
0 10 31 
0 24 54 
0 17 43 
0 18 48 
0 11 48 
0 8 105 
1 7 26 
1 16 33 
1 12 29 
0 6 22 
1 12 32 
1 8 31 

56 56 56 
0.437 14.836 39.273 
0.113 6.052 14.401 
7.480 7.480 7.480 
1.671 1.671 1.671 
0.025 2.523 4.811 
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• 
t' S-•- ~.4"-0Dil 4.4"-DDE •A--~ . ...;-..... Aroclcw-1.221 Aroclor-1232 An>Cior-1242 Aroclcw-1241 

~--------~~~--~~~~00+-----I~V~~--~·=;v-•'-~~-~--~·~~·-·~~----~U~OI .. O=tO-----~~~Ii~=t-----U~OO 22000 13 
3111001 3.90 -~1!0. 3~ 200 3UMI 39.00 24.00 ti.OO 47.00 
-· 3.80 3.80 1.110 31.00 38.00 23.00 ti.OO C6.00 
3110001 1.04 4. 2.00 lOO 40.00 24.110 ti.OO 48.00 
311001l 1.04 4. 2.00 lOO 40.00 24.110 11.00 48.00-
38000! I.OC 4. 2.00 t.OO 40.00 1 I .00 48.00 
37001l I.OC 6' 200 1.00 37.00 22,:10 10.00 440ft 
37000! I.OC 5.• 2.00 .00 311.00 23.•)(! 11.00 47.00 

Cou-1 7 7 7 L 7 
Me• 0.5117 0.5117 0.1132 0.288 _ 1.483 1.5111 1.3L_ 1.036 1.671 

Sian. lle• 0.073 0.073 0.154 0.035 0.81 1.068 0.721 0.35 1.355 

lMIOOI~ t .00 3.110 110 38.00 
360001 3.10 *' 110 31.00 

- 360001 :uo 10 110 31.00 
35003 3.10 110 110 31.00 
35001: 3.110 .110 00 38.00 
35000! 2.00 00 4.0CI 2.00 33.00 
3500CX 3.80 3.80 3.8( 1.110 31.00 
341 oa: 4.00 4.00 4.0CI 2.00 110.00 
34000! 4.00 4.00 4.00 2.00 34.00 

3400CXII' 3.70 ~~'1'0 3.00 IJIO 110.00 
330011! 4.0 4.00 3.00 4.00 ~-00 

3300011 3.5 1.50 3.50 1.80 35.00 
32000! t· 3.70 3.70 l.liO 3<'.00 
3200CI 3. 3.70 3.70 1.10 31'.00 
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2110001 3.110 ~- 2.20 I 80 211.00 
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2800:11 3.60 3.110 1.70 1.80 36.00 
28001: 4.00 4.00 . 4.00 2.00 ~-00 
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31.00 
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311.00 
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38.00 
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10.00 
35.00 
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~.00 
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48.00 

Coon 110 _3!1_ 110 30 110 110 -30_ 30 __"_110-
Me&r 0.5115 0.576 0.496 0.28 "~ 1~51. 1.4115 1.384 Ult3 

. Stan. 0.. 1.458 0.171 1.078 0.4511 3.784 18.431 7.334 13.411 4.5711 

• 

NV..... 5.471 5.477 5.477 5.477 5.477 5.477 5.477 5.4:'7 5.477 

--~Dt~~~MS~I·~~IIf~Re~d~3---~1~ .. 6~M+---~~~~~Mf---~1~ .. 6M~+---~1~ .. 8M~t-----~~~"~~f------~~-~~~----~~~--IM~t-----~~~1.6M~~-----~~~--6~~ 
~- Slond..-. t .036 0.631 0.828 0.422 2.705 7.46 3.753 5.542 3.028 

2600:21 3.70 3.70 3.70 .110 37.00 75.00 37.00 31'.00 37.00 
26001C _3,80 3.80 2.60 1.110 _38.00 7!1~1!!! 31.00 _ 31.00 31.00 
260000 3.60 3.60 2.110 .80 36.00 72.00 36.00 36.00 36.00 
250011 3.70 .7Q 3.20 1.90 30.00 '.00 22.00 10.00 44.00 
2500011 4.00 4.00 4.00 2.00 31.00 38.00 23.00 I '1.00 48.00 
24000 4.00 4.00 4.00 2.00 _32..0!1 40~0!1- 2400· 11.00 48.00 
24001' 3.90 3.90 3.90 2.00 31.00 311.00 24.00 11.00 47.00 
23001• 3.90 1.80 3.80 1.110 110.00 1.00 23.00 It .00 45.00 
23000! 3.90 3.90 3.20 1.90 31.00 1.00 23.00 11.00 47.00 

_220011 4.00 4.00 4.00 2.00 29.00 '.00 22.00 - 10.00 44.00 
UOOO! 4.00 4.00 4.00 2.00 110.00 '.00 22.00 10.00 45.00 

_11001l 3.80 3.80 3.60 J10 38.00 i.OO 38.00 38.00 38.00 
21000! 4.00 4.00 4.00 2.00 40.00 1.00 40.00 40.00 40.00 
2000:21 4.00 4.00 4.00 2.00 21.00 '.00 22.00 10.00 44.00 
2001101 3.60 3,§!)_ . 3.00 j .80 21.00 36.00 22.00 I 0.00 4: 00 
!910:21 3.70 3.70 3.70 1.80 29.00 37.00 22.00 1000 44.00 
1900:2! 3.50 3.50 3.50 1.80 28.00 35.00 21 00 11.90. 43.00 
111000' 3.70 3_.]'0 3.70 1.90 110.00 37.00 22.00 10.00 44.00 
180021: 3.70 3.70 3.70 .80 37.00 73.00 37.00 3<'.00 !7.00 
1aoo" .7o 3.70 .70 .80 37 oo 13.00 37.00 ~oo 3:•.oo 
160011 4.10 4.10 _3,10 2.00 4' .. 00 81.00 41.00 41.00 41.00 
16001C 4.10 4.10 1.50 2.10 _!LOO 82~0()-- 41.00 4 .00 41.00 
15003: 3.60 1.60 3.60 .80 36.00 72.00 36.00 36.00 _36.00 
150001 3.60 3.60 3.60 .80 36.00 72.00 36.00 36.00 36.00 
14000! 3.7o 3.1!!. 3.70 t.90 ·.oo 74.00 3<'.00 37.00 37.oo 
140M 3 50 3.50 3.50 I .80 __ 35,00 70 00 35.00 ~5 00 35 00 
I 30001 3.60 3.60 1.60 1.80 36.00 72.00 36.00 36.00 . 36.00 
I 3000: 1.6(] 3.60 3.60 .80 36.00 72.00 36.00 36 00 36.00 

root; .30 7.30 '.110 3.7o , oo 150.00 73 oo 13 oo 73 oo 
10102! 3 70 3 70 3 70 90 37.00 74 00 37.00 37 00 37 00 

-100021: 3.70 3.70 3.70 .80 37 00 73.00 37.00 37 00 37.00 
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The row listed as "Cleanup Standard" is the 
"Upper One Sided Confidence Limit" of the 
sample data set. This number should be 
compared to the "Cleanup Standard". See 
explanation Appendix B, Page B-1. 
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The row listed as "Cleanup Standard" is the 
"Upper One Sided Confidence Limit" ofthe 
sample data set. This number should be 
compared to the "Cleanup Standard". See 
explanation Appendix B, Page B-1 • 
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The row listed as "Cleanup Standard" is the 
"Upper One Sided Confidence Limit" of the 
sample data set. This number should be 
compared to the "Cleanup Standard". See 
explanation Appendix B, Page B-1. 
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