
BWX Technologies, Inc. 
a McDermott 'company 

00-TC/03-20 

Mr. Richard B. Provencher, Director 

BWXT of Ohio, Inc. 

1 Mound Road 
P.O. Box 3030 
Miamisburg, Ohio 45343-3030 
(937) 865-4020 

ESC-039/00 
March 20, 2000 

---------'-'M=i=ami_~burg_~l'lYirQom.emJaJJY1anagemenU~.wject _____________________ _ 
U.S. Department of Energy 
P.O. Box 66 
Miamisburg, OH 45343-0066 

ATTENTION: 

SUBJECT: 

REFERENCE: 

Dear Mr. Provencher: 

Dewain Eckman 

Contract No. DE-AC24-970H20044 
POTENTIAL RELEASE SITE (PRS} 416 DATA PACKAGE- PUBLIC 
REVIEW DRAFT 

Statement of Work Requirement C 7.1e --Regulator Reports 

The attached Potential Release Site (PRS) 416 Data Package has been authorized for release 
to USEPA, OEPA, and ODH by Art Kleinrath of MEMP. On February 17, 2000 the Core Team 
decided that this PRS requires No Further Assessment. This package will enter public review 
from March 22, 2000 through April 22, 2000. 

Please advise if additional copies are required for distribution within DOE. If you require further 
information, please contact Dave Rakel at extension 4203. · 

Sincerely, 

J~:~+~:--
Acting Manager, Environmental Safeguards & Compliance 

JSS/nmg 

Enclosures as stated 

cc: Tim Fischer, ·usEPA, (1) w/attachments 
Dave Meredith, Techlaw, (1) w/attachments 
Brian Nickel, OEPA, (2) w/attachments 
Ruth Vandegrift, ODH, (1) w/attachments 
Art-Kieinrath,ME:MP,--(2-)-w/attachments 
John Price, BWO, (2) w/attachments 
Qann Bird, MMCIC, (1) w/attachments 

vf>ublic Reading Room, (5) w/attachments 
DCC 
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DRAFT PROPOSED FINAL 
I 

PUBLIC REVI DRAFT 

FINAL 

PRS 416 

Binned FA: September 15, 1999. 

Binned NFA: February 17, 2000. 

OEPA comment incorporated. Cover adjusted. 
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PRS 416 

PRSIDSTORY: 

Potential Release Site (PRS) 416, also known as the "Twin 60s," is a set of 60-inch diameter 
concrete stormwater discharge pipes that are connected and drain into a five foot wide, seven 
foot tall concrete box culvert. As shown in Figure 1, the pipes originate at the Mound Plant 
property line, drain into the box culvert, and discharge into the Miami-Erie Canal. The Twin 60s 
are located entirely .offsite and-under -the-Conrail- railroad- embankment near-the-southwest-comer-
ofthe Mound Plant original property line. 

A small watershed known as "Runoff Hollow" is located between the Mound Plant fence line 
and the Conrail embankment. Storm water from Runoff Hollow is directed to a pipe that traverses 
the Conrail embankment and enters the Twin. 60s at the box culvert. (The Runoff Hollow was 
evaluated and found to be less than the Canal clean-up standard for plutonium-238 of 75 pCi/g.) 
The highest result of each contaminant found to be above its guideline criteria is presented in 
Table 11

. 

Table 1: Runoff Hollow Sample Results Exceeding Guideline Criteria 

Analyte 

Cesium137 (pCi/g) 

Strontium90 (pCi/g) 

Radium226 (pCi/g) 

Benzo(a)pyrene (mg/kg) 

Dibenz( a, h) anthracene ( mg/kg) 

Plutonium238 (pCi/g) 
U = not detected at the level mdicated 
J = estimated 

Result & 
Data 

Qualifier 

0.777 J 

8.29 J 

3.3 

0.42 u 
0.42 u 

68.3 

Guideline Background3 GV+Bkgd 
Value2 (Bkgd) 
(GV) 

10-6=0.42 -0.42 0:84 

10-6=3.0 0.72 3.72 

10-6=0.13 2.0 2'.13 

10-6=0.41 NA 0..41 

10-6=0.41 NA 0.41 

10-5=55 0.13 55.13 

Prior to the construction of the drainage reroute (PRS 419), the Twin 60s conveyed al,l of the 
Mound Plant stormwater offsite. The entrance to the Twin 60s was concreted shut as part of the 
drainage reroute project (see Figure 2) and the only stormwater conveyed via the 'fwin 60s is 
fr.om Runoff Hollow. The Twin 60s was made a PRS because of the presence of Pu238 

contamination in sediment (estimated depth ranged from one to a maximum of 12 inches) and on 
concrete surfaces related to the Twin 60s. 
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CONTAMlNATION: 

Sediment. Sampling of the Twin 60s was conducted in 1997 and 1998. A total of 14 sediment 
samples was collected from the floor ofthe box culvert, distributed over its entire length. One of 
the sample results, at a level of 69.5 pCi/g, exceeded the Pu238 guideline criterion of 55 pCi/g 
(10"5 riski. All other sediment results4 were below the Pu238 guideline criterion. Ten of the 14 

,. samples had no detection ofPu~38 at the minim1:1m detectable activity (JVIDA). Using the MDA ·, .. 
for averaging purposes, the average result of all 14 samples is 24.3 pCi/g. Assuming that all 
MDA results indicate no contamination, the average result ofall14 samples drops to l1.5 pCi/g. 

··---The.actual average lies somewlieiebetween ff.5pCi/g anCi2L[3 pCilg. --·- ... ·~-·-· -·- --- .. 

Even though the entrance to the box culvert is restricted via a fence, coarse aggregate was placed 
along the length of the interior of the box culvert to further reduce the chance for the public to 
come in contact with the sediment. 

Surface/Fixed. Concrete surfaces of the box culvert were investigated for the presence of alpha 
(a) and beta CP)/gamma (y) emissions. 5 A total of24 direct readings for alpha identification were 
collected on the wing walls and interior surfaces of the box culvert (Figure 3). The average6 

allbwable r.esidual surface contamination for transuranic a emitters is 100 dprn/100 cm2
. The 

maximum? allowable residual surface contamination for transuranic a emitters is 
300 dprn/100 cm2

. Six of the 24 readings were collected above the former water line, none of 
which resulted· in a detection above 100 dprn/100cm2

. The maximum of the remaining 18 
r.eadings was 9~0 dprn/100 cm2

, with an average reading of 476 dprn/100 cm2
. Fixed elevated 

l?u238 was only detected below the former water line, which has been blocked by the addition of 
the stone. 

Surfa~e/Removable. A total of 24 swipes were collected from the same concrete surfaces to 
determine if removable contamination was present. 5 Results of all Pfy and a swipe analyses 
indicated no removable detections at 1,000 dprn/100cm2 and 20 dprn/100cm2

, respectively.2 

Allowable residual surface contamination guidelines for removable Ply and a are 1,000 
dprn/100cm7 and 20 dprn/100cm2

, respectively. 

Survey data for surface and sediment sampling are included in Reference 4 to this PRS Package. 

REFERENCES: 

1) 
2) 

3) 
4) 
5) 
6) 

Excerpts from Vista Map Sampling Data Query for Runoff Hollow 
Risk-Based Guideline Values, Mound Plant, Miamisburg, Ohio, March 1997, Final 
(Revision 4), Appendix B, Tables 4A and 4B. 
Excerpt from Mound 2000 Residual Risk Evaluation, January 6, 1997, Revision 0, Final 
1997 and 1998 sediment sampling forms related to the Twin 60s. 
1997 and 1998 radiological survey forms related to the Twin 60s. 
Excerpts from W Ofk Plan for Environmental Restoration of the DOE Mound Site, the 
Mound 2000 Appmach,-February-19~~: ---- · - ------
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Lren M. Arthur, Babcock & Wilcox of Ohio Soils Project Engineer 
;;eph C. Geneczko, Babcock & Wilcox of Ohio Technical Staff 
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Addendum 1 to PRS Package 416 

This addendum was prepared to describe further assessment activities performed as a result ()f the 
Core Team binning ofPRS 416 Package as Further Assessment. 

FURTHER ASSESSMENT ACTIVITY: 

Potential Release Site (PRS) 416 was identified because the surfaces along the bottom of the 
sidewalls of the Twin 60s box culvert failed_ screening surface release criteria. A risk-based 
evaluation of the current scenario was made and the resultant determination was "acceptable 

____ risk". As a best managemel!!_practice to address the concerns associated with the exceedances of 
the screening criteria, monolithic encapsulation via placement of concrete was approved--by the ____ _ 
Core Team and performed in early February 2000. The attached photograph shows the completed 
project. 

Box Culvert & Wingwalls. A 100% surface scan was performed for both alpha (a) and beta CP) 
contamination. Concrete was poured and surfaces not meeting the building release criteria were 
encapsulated. The highest activity encapsulated in the box culvert and wingwall area was 
1,500dpm/100em2 a. Ten 1-meter (3.3-foot) grid surfaces above the poured concrete contained 
detectable activity but met the building release criteria as shown on the three calculation pages 
attached to this addendum. All other surfaces surveyed were found to be <100dpm/100cm2 a and 
therefore meet the building· release criteFia (average reading <100dpm/100cm2 a with a maximum 
single value not >300dpm/100cm2 a, and not >5,000dpm/100cm2 p. 

Twin 60 Pipes. A representative scan performed in both of the Twin 60s (north pipe and south 
pipe) identif.i.ed a "bathtub ring" approximately six inches off the bottom center of both pipes 
below which showed activity greater than the building release criteria. All other surfaces surveyed 
were found· to be <100dpm/t:00cm2 a and therefore meet the building release criteria. 

South Pipe. The highest activity found within the bathtub ring in the south pipe was 
3@@dpm/100cm2 a. ConeFete was pom:ed in the south pipe and surfaces displaying detectable 
activity were encapsulated. 

Nonh Pipe. Eight locations in the north pipe within the bathtub ring had activity greater than 
1,0@Qdpm/100cm2 a, the highest being 5,000dpm/100cm2 a. Following destructive sampling, four 
locations remained greater than 1,000dpm/100cm2 a (1,426dpm/100cm2 a, 1,610dpm/100cm2 a, 
1,805dpm/100cm2 a, and 2,413dpm/l00cm2 a). Concrete was poured and surfaces not meeting 
the building release criteria were encapsulated. 

FURTHER ASSESSMENT RESULTS: 

,(The attached post-pour radiological survey shows that remaining exposed surfaces on the 
wingwalls, box culvert, and Twin 60s contain less than the allowable average and 
maximum residual surface contamination for transuranic a emitters. All areas surveyed as 
part of this project were also less than the building release criteria for P contamination . 

. ________ PREPARED BY:---~------------·-------~~---------------------------· 

Karen M. Arthur, BWXT of Ohio Soils Project Engineer 
Joseph C. Geneczko, BWXT of 0hio Technical Staff 
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RECOMMENDATION: 

MOUND PLANT 
PRS 416 
Twin 60s 

____ P_otential Release Site (PRS) 416 was identified because the surfaces along the bottom of the 
sidewalls ofthe Twin 60shoJ.C culvert faile(fscreening surface release critefia~-.A risK=oasea-----
evaluation of the current scenario was made and the resultant determination was "acceptable 
risk." As a best management practice to address the concerns associated with the 
exceedances of the screening criteria, monolithic encapsulation via placement of concrete 
was approved by the Core Team and performed in early February 2000. 

The post-pour radiological survey documents show that remaining exposed surfaces on the 
wingwalls, box culvert, and Twin 60s contain less than the allowable average and maximum 
residual surface contamination for transuranic alpha (a.) emitters. All areas surveyed as part 
of this project were also less than the building release criteria for beta (p) contamination. 

Therefore, PRS 416 requires NO FURTHER ASSESS:MENT. 

CONCURRENCE: 

DOEIMEMP: """""~~~~""""";.._:;;__tv_,_,tf:.......c.~~~:::..L.~;....__u---n._j~/7 .,Zd/ll".f10 

Arthur W. Kleinrath, Remedial Project Manager (date) 

USEPA: 

OEPA: 
Brian K. Nickel, Project Manager 

SUMMARY OF COMMENTS AND RESPONSES: 

Comment period from--------- to---------

0 No comments were received during the comment period. 

0 Comment responses can be found on page ___ of this package. --··-··~:-·:-·• 

r~~ t ~ u '¥7ls~ .lli; ~ .·~ \ --~-~- -D- u;;_ -~---- - -d--n--
~ : . I . 

· FEB 2 2 2000 lJ) i 

____ R __ 

I 
EMEDIAL RESPONS~.~R. 2 \ 

R FEDERAL FACILIT~~;__ .. -
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Runoff Hollow Data from Vista Map 
LocaUon ' Collection Chern Measured Value Detection Data Lab I Sampleld I 

date class 
Value name 

value units limit qualifier qualifier; 
Comment 

name 
I I 

AN RAN303 I 19940420 RAD Uranium-238 0.719 PCI/G I I 

AN RAN305 
I 
I 19940420 ORSVO 4-Nitroaniline 990 UG/KG 990 u u ! 

AN RAN305 I 19940420 ORVOA Acrylonitrile 119 UG/KG 119 u u I 
AN RAN305 19940420 ORVOA Vinyl Acetate 12 UG/KG 12 u u I 
AN RAN305 . 19940420 ORVOA 4-Methyl~2-pentanone 12 UG/KG 12 UJ u I 
AN RAN305 19940420 ORSVO 2,2' -oxybis( 1-chloropropane) 400 UG/KG 400 u u I 
AN RAN305 19940420 ORVOA Toluene 6 UG/KG J i 
AN RAN305 19940420 ORVOA Chlorobenzene 6 UG/KG 6 UJ u I 

I 

AN RAN305 19940420 ORSVO Phenol 400 UG/KG 400 u u I 
AN RAN305 19940420 ORVOA Hexane 12 UG/KG 12 u u I 
AN RAN305 19940420 ORPPB Aroclor -1260 7.8 UG/KG 7.8 u u ! Exceeds backg:d(Jnd value. 

AN RAN305 19940420 ORPPB Aroclor -1254 7.8 UG/KG 7.8 u u I 
AN RAN305 19940420 ORSVO Bis(2-chloroethyl)ether 400 UG/KG 400 u 

. 
u i 

AN RAN305 19940420 ORSVO Bis(2-chloroethoxy)methane 400 UG/KG 400 u u ! I 

AN RAN305 19940420 ORPPB Aroclor-1221 16 UG/KG 16 u u I 
AN RAN305 19940420 ORPPB Aroclor -1232 7.8 UG/KG 7.8 u u I __.. n lh6d - 0. t.f Z 
AN RAN305 19940420 ORSVO Bis(2-ethylhexyl)phthalate 400 UG/KG 400 u u I ~VI'~£.. ;o•/ 

AN RAN305 19940420 RAD Cesium-137 bv-rbKqel :: ( '· gi.f 0.777 PCI/G J Cl () (/ :: o:1 ~ fU.f!! 
Exceeds soil10-6)aV. Exceeds background value. 

AN RAN305 19940420 ORSVO 4-Nitrophenol 
v 

990 UG/KG 990 u u I 

I 

AN I 6 UG/KG UJ 
I 

RAN305 19940420 ORVOA 1 ,2-Dichloroethene 6 u I 

AN RAN305 ! 19940420 ORSVO 1 ,3-Dichlorobenzene 400 UG/KG. 400 u u I 
AN RAN305 i 19940420 ORVOA Carbon Tetrachloride 6 UG/KG 6 UJ u I ! I 

AN RAN305 ! 19940420 ORSVO Benzo(a)anthracene 82 UG/KG J J I 
AN RAN305 I 19940420 INORG Cyanide 0.59 MG/KG 0.59 u u ! Exceeds back~nd value. ! 

AN RAN305 I 19940420 ORPPB Gamma-BHC (Lindane) 0.4 UG/KG 0.4 u u I Exceeds backg!P(Iild value. 

AN RAN305 I 4-Chloro-3-methylptienol 
I 

I 19940420 ORSVO 400 UG/KG 400 u u I 
AN RAN305 19940420 ORVOA 2-Hexanone 12 UG/KG 12 UJ u I I 

AN RAN305 19940420 ORPPB Dieldrin 0.78 UG/KG 0.78 u u I Exceeds backgr.,Pdfid value. 

AN RAN305 19940420 ORSVO 2,6-Dinitrotoluene 400 UG/KG 400 u u I 
' AN RAN305 19940420 ORSVO N-Nitroso-di-n-propylamine 400 UG/KG 400 u u I 
I 

AN RAN305 19940420 ORSVO Benzoic Acid 54 UG/KG J J I 
AN RAN305 19940420 ORVOA Acetone 12 UG/KG 12 u u I 

I 

AN RAN305 19940420 ORVOA Chloroform 6 UG/KG 6 UJ u I 
AN RAN305 19940420 ORSVO Hexachloroethane 400 UG/KG 400 u u I 

AN. RAN305 19940420 ORSVO 4-Chlorophenyl-phenylether 400 UG/KG 400 u u I 
AN RAN305 19940420 ORVOA Benzene 6 UG/KG 6 UJ u I 
AN RAN305 19940420 ORVOA 1,1, 1-Trichloroethane 6 UG/KG 6 UJ u I I 

6 of45 



Runoff Hollow Data from Vista Map 
Location 

Sampleldl 
Collection Chem 

Value name 
Measured Value Detection Data Lab I Comment 

name 
' 

date class value units limit qualifier qualifier 

AN RAN305 I 19940420 ORPPB 4,4'-DDT 0.78 UG/KG 0.78 u u i 
AN RAN305 19940420 ORSVO Benzo(a)pyrene 94 UG/KG J J I 
AN RAN305 I 19940420 ORSVO 2,4-Dinitrophenol 990 UGIKG 990 u u I 

/ 

AN RAN305 19940420 ORPPB Alpha Chlordane 0.4 UG/KG 0.4 u u I Exceeds backgr~nd value. 

AN RAN305 19940420 ORPPB Gamma Chlordane 0.4 UG/KG 0.4 u u [ Exceeds backgrodhd value. 

AN RAN305 19940420 ORSVO Dibenz(a,h)anthracene 400 UG/KG 400 u u I 
AN RAN305 19940420 ORSVO 4,6-Dinitro-o-Cresol 990 UGIKG 990 u u I 

I 

AN RAN305 19940420 ORPPB Aroclor-1242 7.8 UG/KG 7.8 u u I 
AN RAN305 19940420 ORPPB Endrin Ketone 0.78 UG/KG 0.78 u u i Exceeds backgr6und value. 

AN RAN305 19940420 ORSVO 4-Bromophenyl-phenyl Ether 400 UG/KG 400 u u I 
AN RAN305 19940420 RAD Cobalt-60 0.024 PCI/G 0.024 u NO I 
AN RAN305 I 19940420 ORPPB Heptachlor Epoxide 0.4 UG/KG 0.4 u u I Exceeds backQP6und value. 

' 
AN RAN305 

I 
19940420 ORPPB Endosulfan Sulfate 0.78 UG/KG 0.78 u u I Exceeds backgroun¢'alue. I 

AN RAN305 I 19940420 ORSVO 2,4-Dimethylphenol 400 UG/KG 400 u u I I 

' I AN RAN305 I 19940420 ORSVO 4-Methylphenol 400 UG/KG 400 u u 
AN RAN305 I 19940420 ORSVO 1 A-Dichlorobenzene 400 UG/KG 400 u u I I 

AN RAN305 
I 

19940420 ORSVO 4-Chloroaniline 400 UG/KG 400 u u I I 

AN RAN305 I 19940420 ORVOA 1,2-Dichloroethane 6 UG/KG 6 UJ u I I 

AN RAN305 I 19940420 ORVOA Ethylbenzene 6 UG/KG 6 UJ u I 
AN RAN305 19940420 ORVOA Styrene 6 UG/KG 6 UJ u I 
AN RAN305 19940420 ORVOA 1,3-cis-Dichloropropene 6 UG/KG 6 UJ u I 
AN RAN305 19940420 ORVOA 1,3-trans-Dichloropropene 6 UG/KG 6 UJ u I I 

AN RAN305 19940420 RAD Strontium-90 614J tGV::: ~ .7~~ ~1/G J CJ 
I 10 _, G-V= ~·~ lfs~~,=u.rz;r-;~ 
1 Exceeds soil 10-6 GV. Exceeds ckground value/. iJ 

AN RAN305 19940420 ORSVO Di-n-octyl Phthalate " ~ UG/KG 400 u u I 
AN RAN305 19940420 ORSVO Hexachbrobenzene 400 UG/KG 400 u u I 
AN RAN305 I 19940420 ORSVO Anthracene 400 UG/KG 400 u u I 

' I 

AN RAN305 I 19940420 ORSVO 2-Benzyi-4-Chlorophenol 400 UG/KG 400 u u I 
AN RAN305 I 19940420 ORSVO 1,2,4-Trichlorobenzene 400 UG/KG 400 u u I 
AN RAN305 ' 19940420 ORSVO 2,4-Dichlorophenol 400 UG/KG u I I 400 u I 

AN RAN305 19940420 ORSVO 2,4-Dinitrotoluene 400 UG/KG 400 u u I 
AN RAN305 19940420 ORVOA Dibromochloromethane 6 UG/KG 6 UJ u I 
AN RAN305 19940420 ORPPB Aroclor-1248 7.8 UG/KG 7.8 u u I Exceeds ba.¢'ground value. 

AN RAN305 19940420 ORPPB Aroclor-1016 7.8 UG/KG 7.8 u u I 
, 

I 

AN RAN305 19940420 ORVOA Tetrachloroethane 6 UG/KG 6 UJ u I 
AN RAN305 19940420 ORSVO Pyrena 240 UG/KG J J I 
AN RAN305 I 19940420 ORSVO Dimethyl Phthalate 400 UG/KG 400 u u I I 

AN RAN305 I 
19940420 ORSVO Dibenzofuran 400 UG/KG 400 u u I I 

8 of45 



Runoff Hollow Data from Vista Map 
' 

LocaUon I Collection Chem Measured Value DetecUon Data Lab 1 Sampleld Value name Comment 
name ! date class value units limit qualifier quallfle~ 

RAN316 I 
I 

AN 19940420 ORSVO 4,6-Dinitro-o-Cresol 990 UG/KG 990 u u I 
AN RAN316 19940420 ORPPB Aroclor-1242 7.8 UG/KG 7.8 u u I 
AN RAN316 19940420 ORPPB Endrin Ketone 0.78 UG/KG 0.78 u u I 

Exceeds backgr6und value. I 

AN RAN316 19940420 ORSVO 4-Bromophenyl-phenyl Ether 400 UG/KG 400 u u I 
I 

AN RAN316 19940420 RAD Cobalt-60 0.0362 PCI/G 0.0362 u NO I 
I 

AN RAN316 19940420 ORPPB Heptachlor Epoxide 0.4 UG/KG 0.4 u u I 
Exceeds background value. I 

RAN316 I ' Exceeds backgrojM1'd value. AN 19940420 ORPPB Endosulfan Sulfate 0.78 UG/KG 0.78 u u I 
AN RAN316 f 19940420 ORSVO 2,4-Dimethylphenol 400 UG/KG 400 u u I 

, 

AN RAN316 ~ 19940420 ORSVO 4-Methylphenol 400 UG/KG 400 u u I 
RAN316 I ' AN 19940420 ORSVO 1 A-Dichlorobenzene 400 UG/KG 400 u u I 

AN RAN316 [ 19940420 ORSVO 4-Chloroaniline 400 UG/KG 400 u u I 
AN RAN316 19940420 ORVOA 1 ,2-Dichloroethane 6 UG/KG 6 UJ u I I 

AN RAN316 19940420 ORVOA Ethylbenzene 6 UG/KG 6 UJ u I 
AN RAN316 19940420 ORVOA Styrene 6 UG/KG 6 UJ u I 

I 
I 

AN RAN316 19940420 ORVOA 1 ,3-cis-Dichloropropene 6 UG/KG 6 UJ u I 
AN RAN316 19940420 ORVOA 1 ,3-trans-Dichloropropene 6 UG/KG 6 UJ u I 

1(} -b ... ? AA/:·/, /JVnrJ =-{),1'].. I 

e"4Jtw;; g.1 
I 'v ,... ;/'( ·-'rl, v ""'(} · pa, 

AN RAN316 19940420 RAD Strontium-90 ~ 8.29 PCI/G J CJ ! Exceeds soil10-6 GV. Exceeds background value!. 

AN RAN316 19940420 ORSVO Di-n-octyl Phthalate 
~ 

400 UG/KG 400 u u i 
AN RAN316 19940420 ORSVO Hexachlorobenzene 400 UG/KG 400 u u I 
AN RAN316 19940420 ORSVO Anthracene 400 UG/KG 400 u u I 
AN RAN316 19940420 ORSVO 2-Benzyi-4-Chlorophenol 400 UG/KG 400 u u I 
AN RAN316 19940420 ORSVO 1 ,2,4-Trichlorobenzene 400 UG/KG 400 u u I 
AN RAN316 19940420 ORSVO 2,4-Dichlorophenol 400 UG/KG 400 u u I 

I 
AN RAN316 19940420 ORSVO 2,4-Dinitrotoluene 400 UG/KG 400 u u I 
AN RAN316 19940420 ORVOA Dibromochloromethane 6 UG/KG 6 UJ u ! / 

AN RAN316 19940420 ORPPB Aroclor-1248 7.8 UG/KG 7.8 u u I Exceeds bac;{round value. ' 
AN RAN316 , 19940420 ORPPB Aroclor~ 1 016 7.8 UG/KG 7.8 u I 

u i 
AN RAN316 1 19940420 ORVOA Tetrachloroethane 6 UG/KG 6 UJ u I 

I 

AN 
I 

130 UG/KG . J I 
.~ RAN316 1 19940420 ORSVO Pyrena J I 

AN RAN316 I 19940420 ORSVO Dimethyl Phthalate 400 UG/KG 400 u u I --~~~ 
AN RAN316 : 19940420 ORSVO Dibenzoturan 400 UG/KG 400 u u I J. ~\U \I). 
AN RAN316 ! 19940420 ORVOA Xylenes, Total 6 UG/KG 6 UJ u I , t-~ L_oV.\J 
AN RAN316 : 19940420 ORVOA 1 ,2-Diethylbenzene 24 UG/KG 24 u u I ,,.ptt."V .... ~~ \ 

AN RAN316 ! 19940420 RAD Potassium-40 29.5 PCI/G I C;J" 
I I Exceeds soilfo6 GV. Exceeds backgr9!:!nd value. 

AN RAN316 I 19940420 RAD Plutonium-238 33 PCI/G I Exceeds other criteria. 

AN RAN316 ~ 19940420 INORG Antimony 0.73 MG/KG 0.73 UJ u N I 
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Runoff Hollow Data from Vista Map 
Locadon 

Sampleldl 
Collection Chem Measured Value Detection Data Lab I -

date class 
Value name 

value units limit qualifier qualifier: 
Comment ' name 

I Nickel 25.3 MG/KG 
I 

N04 N04301 I 19940608 INORG ! 

N04 N04301 I 19940608 INORG Potassium 1060 MG/KG B I 
I 

N04 N04301 I 19940608 INORG Silver 
I 

1.2 MG/KG 1.2 u u I 

N04 N04301 I 19940608 INORG Sodium 471 MG/KG 471 u u i Exceeds bacl6ound value. 
I I 

N04 N04301 I 19940608 INORG Thallium 0.9 MG/KG 0.9 u u 1 Exceeds baclsQrOund value. 

N04 N04301 I 19940608 ORSVO Benzyl Alcohol 420 UGIKG 420 u u I 
I 

I 

IL~/1! N04 N04301 
I 

RAD Plutonium-238 18 PCI/G Exceeds soii1Q,6GV. Exceeds background value. i 19940608 
I 

plf\!( 
v i 

N04 N04301 I 19940608 RAD Plutonium-238 6 PCI/G JfU ! Exceeds soil 1 ~ GV. Exceeds background value. 

I c~(' ;<; ' ~ ·.\c.v 
I 

Exceeds soi11q,.€ GV. Exceeds background value. N04 N04301 I 19940608 RAD Plutonium-238 7 PCI/G I 
I \\) ~ )- , ... ~ I 
I Exceeds soil10.( GV. Exceeds background value. N04 N04301 I 19940608 RAD Plutonium-238 9 PCI/G V:J u l 

N04 N04301 I 19940608 RAD Plutonium-238 0.3 PCI/G UJ B I Exceeds background value. I 

I I Exceeds soil1~ GV. Exceeds background value. N04 N04301 I 19940608 RAD Plutonium-238 7 PCI/G u 
I 

;;raJ-r~V::; z. t ~ AVEM1~ 
.... 

.J3~aJn~ N04 N04301 I 19940608 RAD Radium-226 3.3 PCI/G ZoO DfAfu - /(} ~b::; :o Exce ds il 0-6 GV. Exceeds background value. I 

N04 N04301 I 19940608 RAD Thonum-230 1M IPCI/G i Exceeds soil1p-6 GV. J{) -ft1 ::: 'l'f PlA/ q 

N04 N04301 I 19940608 RAD Thorium-228 0.902 PCIIG 
I 

Exceeds soil1(}6 GV. f!urrt'Ml; ~;. I 
I i g,OtJCila N04 N04301 I 19940608 RAD Americium-241 0.159 PCI/G 0.159 u NO 

N04 N04301 i 19940608 ANION Nitrate/Nitrite 0.62 MG/KG 0.62 u u I 
. ,v 

I i N04 N04301 I 19940608 RAD Uranium-235 0.0556 PCI/G I 

N04 N04301 I 19940608 ORSVO Benzo(g,h,i)perylene 
' 

420 UG/KG 420 u u I 
I 

N04 N04301 I 19940608 ORSVO lndeno(1 ,2,3-cd)pyrene 420 UG/KG 420 u u I 
I 

N04 N04301 I 19940608 ORSVO Benzo(b )fluoranthene 420 UG/KG 420 u u I 
N04 N04301 I 19940608 ORSVO Fluoranthene 420 UG/KG 420 u u I 
N04 N04301 I 19940608 ORSVO Benzo(k)fluoranthene 420 UG/KG 420 u u I 
N04 N04301 ! 19940608 ORSVO Acenaphthylene 420 UG/KG 420 u u I 

I 

N04 N04301 ! 19940608 ORSVO Chrysene 420 UG/KG 420 u u I 
N04 N04301 i 19940608 OREXP HMX 2.7 MG/KG 2.7 u u ! 
N04 N04301 I 19940608 ORPPB Aldrin 0.42 UG/KG 0.42 u u I Exceeds ;{ckground value. 

N04 N04301 
I 

19940608 ORPPB Alpha-BHC 0.42 UG/KG 0.42 u u I Exceeds backg6'und value. I 

N04 N04301 I 19940608 ORPPB Beta-BHC 0.42 UG/KG 0.42 u u I 
Exceeds backgrou¢'value. I 

N04 N04301 
I 

19940608 ORPPB Delta-BHC UG/KG 
I / I 0.42 0.42 u u I 

N04 N04301 I 19940608 ORPPB Endosulfan II 0.82 UGIKG 0.82 u u I I 

N04 N04301 I 19940608 OREXP 2-Amino-4,6-dinitrotoluene 0.31 MG/KG 0.31 u u I 
N04 N04301 I 19940608 OREXP Tetryl 0.81 MG/KG 0.81 u u I 
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Runoff Hollow Data from Vista Map 
LocaUon I Collection Chern Measured Value Detection Data Lab I 

Sampleld: 
date class 

Value name 
value units limit qualifier qualifier 

: Comment 
name 

I I 

N04 N04301 I 19940608 ORPPB 4.4'-DDT 0.82 UG/KG 0.82 UJ u ; 

N04 N04301 i 19940608 ORSVO Benzo( a)pyrene /()-lP =- '/10 420 UG/KG 420 (u) u Exceedssoil10-6 GV.::; 0-'11 fM'J/}(.4 ~ 
N04 N04301 19940608 ORSVO 2,4-Dinitrophenol 1000 UGIKG 1000 u u 

I 

~ /fl 0 V<t /11:: q-:,.1 
I 

N04 N04301 ' 19940608 ORPPB Alpha Chlordane 0.42 UG/KG 0.42 u u : Exceeds bapl(ground value. 
..... -

N04 N04301 I 19940608 ORPPB Gamma Chlordane 0.42 UG/KG 0.42 u u 1 Exceeds bacl6ound value. 

N04 N04301 I 19940608 ORSVO Dibenz(a,h)anthracene /I) - t1 ::-- 'f /0 420 UG/KG 420 (u) u I Exceedssoii10-6GV.::: (),'(/ fttqJJ(.q:t: 

N04 N04301 I 19940608 ORSVO 4,6-Dinitro-o-Cresol 1000 UG/KG 1000 u u I '11 a £UI I lA~ 
N04 N04301 I 19940608 ORPPB Aroclor-1242 8.2 UG/KG 8.2 u u I ,.JI 71 I 
N04 N04301 19940608 ORPPB Endrin Ketone 0.82 UG/KG 0.82 u u : 

Exceeds bac~und value. I 

N04 N04301 
: 

19940608 RAD Cobalt-60 0.0364 PCI/G 0.0364 u ND ! 
I 

N04 N04301 I 19940608 ORPPB Heptachlor Epoxide 0.42 UG/KG 0.42 u u I 
Exceeds baok6round value. 

N04 N04301 I 19940608 ORPPB Endosulfan Sulfate 0.82 
I 

UG/KG 0.82 u u I Exceeds back~nd value. 
I 

N04 N04301 I 19940608 ORSVO 2,4-Dimethylphenol 420 UG/KG 420 u u ' 

N04 N04301 
I 

19940608 ORSVO 4-Methylphenol 420 UG/KG 420 u u I I 

N04 N04301 i 19940608 ORSVO 1,4-Dichlorobenzene 420 UG/KG 420 u u I 
N04 N04301 

I 
ORSVO 4-Chloroaniline 420 UG/KG u u 19940608 420 : 

I 
N04 N04301 19940608 ORVOA 1 ,2-Dichloroethane 

i 
6 UG/KG ·6 UJ u I 

I 
N04 N04301 I 19940608 ORVOA Ethylbenzene 6 UG/KG 6 UJ u i 
N04 N04301 I 19940608 ORVOA Styrene 6 UG/KG 6 UJ u I 

i 

N04 
I I N04301 I 19940608 RAD Cesium-137 0.0293 PCI/G 0.0293 u ND I 

N04 N04301 i 19940608 ORVOA 1 ,3-cis-Dichloropropene 6 UG/KG 6 UJ u I 

N04 N04301 
I 

19940608 ORVOA 1 ,3-trans-Dichloropropene 6 UG/KG 6 UJ u I 

N04 N04301 ! 19940608 RAD Strontium-90 0.728 PCI/G 0.728 u NOM i Exceeds bac;found value. I 

N04 N04301 I 19940608 ORSVO 4-Bromophenyl-phenyl Ether 420 UG/KG 420 u u i 
I 

N04 N04301 
I 

19940608 ORSVO Di-n-octyl Phthalate 420 UG/KG 420 u u I 
I 

N04 N04301 I 19940608 ORSVO Hexachlorobenzene 420 UG/KG 420 u u i ! 

N04 N04301 19940608 OREXP 2,4,6-Trinitrotoluene 0.31 MG/KG 0.31 u U . I 

N04 N04301 19940608 ORSVO Anthracene 420 UG/KG 420 u u I 

N04 N04301 19940608 ORSVO 2-Benzyi-4-Chlorophenol 420 UG/KG 420 u u I 

N04 N04301 19940608 ORSVO 1 ,2,4-Trichlorobenzene 420 UG/KG 420 u u I 

N04 N04301 19940608 ORSVO 2,4-Dichlorophenol 420 UG/KG 420 u u I 

N04 N04301 19940608 OREXP 2,4-Dinitrotoluene 0.31 MG/KG 0.31 u u I 

I 

N04 N04301 19940608 ORSVO 2,4-Dinitrotoluene 420 UG/KG 420 u u I 

N04 N04301 19940608 OREXP RDX 1.2 MG/KG 1.2 u u ! 
I 

N04 N04301 19940608 ORVOA Dibromochloromethane 6 UG/KG 6 UJ u I 

/ I 

N04 N04301 19940608 ORPPB Aroclor-1248 8.2 UG/KG 8.2 u u i Exceeds bif{kground value. 

N04 N04301 i 19940608 ORPPB Aroclor-1016 8.2 UG/KG 8.2 u u I 
- ---
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Runoff Hollow Data from Vista Map 
Location 

Sampleld: 
Collection Chern 

Value name 
Measured Value Detection Data Lab 

Comment 
name date class value units limit qualifier qualifier 

97VRHN1 75001:1 19961028 ORSVO 2-Chloronaphthalene 430 UG/KG 430 u 
' 

97VRHN1 75001i1 19961028 ORSVO 3,3'-Dichlorobenzidine 430 UG/KG 430 u I 

97VRHN1 75001:1 19961028 ORSVO 2-Methylphenol 430 UG/KG 430 u I 

97VRHN1 7500111 19961028 ORSVO 1, 2-Dichlorobenzene 430 UG/KG 430 u I 
' 

97VRHN1 75001!1 19961028 ORSVO 2-Chlorophenol 430 UG/KG 430 u 
97VRHN1 7500111 19961028 ORSVO 2,4,5~ Trichlorophenol 1100 UG/KG 1100 u ~ 
97VRHN1 75001[1 19961028 ORSVO Nitrobenzene 430 UG/KG 430 u 
97VRHN1 75001'1 19961028 ORSVO 3-Nitroaniline 1100 UG/KG 1100 u ' I 

97VRHN1 75001~1 19961028 RAD Plutonium-239/240 0.0528 PCIIG 0.00161 ' 
' 97VRHN1 75001.1 19961028 RAD Uranium-238 0.979 PCI/G 0.0134 

97VRHN1 750011 19961028 ANION Chloride 70.4 MG/KG 3.2 ' 

97VRHN1 750011 19961028 ANION Fluoride 1.3 MG/KG 1.3 u I 

' 
' 97VRHN1 750011 19961028 ANION Sulfate 320 MG/KG 320 u 

750021 PCI/G 
I 

Exceeds ba~ound value. 97VRHN2 19961028 RAD Plutonium-238 3.31 0.00789 I ,.-I 

97VRHN2 
I 

RAD 0.0379 PCI/G 
I 

/l ..1.- ,j':;;l - 1/'t)... c <:,. ( ~' ( 750021 19961028 Plutonium-2391240 0.00789 ' 

I (~ c.-1 IV - .,.., l 
I ' 97VRHN3 750031 19961028 RAD Plutonium-238 21.9 PCI/G 0.00921 I Ex GV. Exceeds background value. 

97VRHN3 750031 19961028 RAD Plutonium-2391240 0.214 PCI/G 0.0109 ~ 
/ 

I 

~ 
I Exceeds soil Hf-6 GV. Exceeds background value. 

97VRHN4 750041 19961028 RAD Plutonium-238 ~CI/G 0.00975 I Exceeds other criteria. 

97VRHN4 750041 19961028 RAD Plutonium-2391240 Q498 PCI/G 0.00974 
I 
I 

I ;{a; 
I 

Exceeds soil10-6 GV. Exceeds background value. 

~ ~CI/G I 
97VRHN5 75oos1 19961028 RAD Plutonium-238 0.0142 I Exceeds other criteria. 

97VRHN5 750051 19961028 RAD Plutonium-2391240 I 0:541 PCI/G 0.0155 I 

C,Vrrevvl pL4;;, 
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TABLE4A 

CHEMICAL 

Hfcb lllplotiYa 

HMX 

PEn! 

RDX 

laorpnlcs 

Aluminum 

Antimony 

Ancnlc 

Blrium 

Bay Ilium 

Cadmium (Diet) . 

Cbromlumm 

CbromiumVI 

Cobalt 

Copper 

Mound Plant 
Final (Rev. 4) 

-. -. 

i 
I 
I 

1 0Vfor 
ll'R·I~ 
I 
I 
i 
I 
I 

12.7~3 

I 
I 
' 
I 
I 

I 
I 
I 
I 

I 
i7.00e+01 

I 

i 

I 
I 
I ..... --

' I 
1 

Construction/Mound Employee- Soil/Sediment Guideline Values: Chemicals (Units= ~glkg) 
Ingestion 

GVfor GVfor GVfor 
TR•lO"' TR•I0"4 m-1 

1.1~ 

2.70e+02 2.7~1 6.4~ 

8 . .5~1 

6.4~1 

1..5~ 

7.00e+00 7.~1 I.IOetOJ 

2.10et02 

2.10et0.5 

I.IOetOJ 

-- -- ...... --

Inhalation 

GVfor GVfor GVfor 
TR•lO~ TR.alO"' TR•10"4 

6.00e+0.5 6.00e+04 6.00e+03 

3.6.5e+il6 3.6.5~.5 3.6.5e+04 

.5.00e+06 .5.00e+0.5 .5. ()()e+{)4 

7 . .50et0.5 7 . .50e+04 7 . .50et03 

Risk-Based Cleanup Guideline Values Report • Appendix B 
March, 1997 

-- - - .... 

GVfor 
Hl•l 

3.10c+06 

-

I 

I 

GVfor 1 

TR•l~1 

I . 
I 
I 
I 

I 
i 
I 

I 
I 
! 
I 

7.00e+01 1 

-

.! 
I 
I 
I 
I 
I 

I 
I 

I 
i 

I 
I 

I 

I 

I -

Ingestion + Inhalation 

GVfor GVfor 
TR•Ut' TR·l~ 

7.00e+00 7.~1 

- _. 

GVfor 
Hl•l 

1..5~ 
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fABLE4A 

CHEMICAL 

:yanlde 

:ron 

.cad 

~ithiwu 

'vtangancsc (Diet) 

Men:ury 

.'Jickel 

5ilvc:r 

fhalliwn 

ll'anadlwu 

line 

Orttlllcs 

1,1,1-'fricllloroedwle 

1,1-Dicbloroetbanc 

t ,2-Dichloroetbane 
~~~·-·-

Mound Plant 
Final (Rev. 4) 

:GVfor 
:m-10"' 
I 
I 

' 

I 
: 
I 

: 

' 

I 

I 

'3.3~ 

Construction/Mound Employee- SoiVSediment Guideline Values: Chemicals (Units :i: mglkg) 

Ingestion 

GVfor GVfor GVfor 
TR•tO'S TR•lO"' lU•l 

4.30e+03 

3.00e+04 

6.4Ge+OI 

4.30e+03 

1.10e+03 

. 
1.!\0c-t<ll 

6.40c+04 

2..l0e-HM 

3.30e!-01 3.3011+01 
-----

Inhalation 

GVfor GVfor GVfor GVfor 
TR .. lO"' TR•lo-' TR=lO"' m .. t 

3.1011+03 

1.~ 

7.10e+OO 

1.7011+03 1.70ct01 1.701\+01 

Risk-Based Cleanup Guideline Values Report· Appendix B 
March, 1.997 

Ingestion + lnb.alation 

GV fcir GVfor GVfor 
TR•t:o-- Tllc:alo-' TR•lO"' 

I 
: 

I 
I 

I 
: 
I ' 
' 
I 
I 

I 

I 
I 

i 
I 

' 
: 

I 

1.1~3 
- -' 1.10o+02 l.tOe+Ol 

GVfor 
m-1 

2.70c+04 

6.40e+DI 

7.10ei00 



TABLE4A 

CHEMICAL . 

1.2~Didll~ 

2·8111111one 

2-H-

2-M~ 

4-Mc:thyl-2-l'allaDOIIO 

4-Malqlphc:Dol 

Aceto~~~~ 

a_,. 

•lkumlcAdd 

I BltliiiOdlcbiDIOilldllllle 

' Butyl benzyl pbtbaiUc 

. Ccboa Dlslllfide 

CcboaT~ 

Chloroetllme 

Cl!ryra!e 

Mound Plant 
Final (Rev. 4) 

t;;;;::r --

GVfor 
TR•lO"' 

: 

I 
1 

1 

l.O$to:+04 
1 
I 
I 
1 

··~ I 
I 

I 

l.30e+Ol 

I 

4.10t+04 
~-···-·-

T':rrlt! -

' : 
Construction/Mound Employee· Soil/Sediment Guideline Values: Chemicals (Unia = mglkg) 

I 

Ingestion 

GVfor GVfor GV for 
TR•l04 TR•Ictf Hl•l 

4.30e+OJ 

1.30e+05 

l.70t+04 

I.IOe+Ol 

2.10t+04 

1.~3 I.05e+.Ol 

S.SOe+05 

4.10e+(l2 UOe+Ol 4.30e+03 

UOe+O.f 

2.10t+04 

l.30e+(l2 UOe+OI f.50e+(l2 

4.1011':+03 4.10e+(l2 
-~···-·---·-·-····-··- ---···--- - -----··---··-·-·····--

·- ·- - -

Inhalation 

GVfor GVfor GVfor GVfor 
TR .. to~ TR•l04 TR=lttf Hl•l 

9.30e+03 

7.00e+01 

2.4.Se+Ol 4.6Se+il2 4.6.5e+OI 

2.90c+Ol 

2..S.Se+03 2.$.Se+il2 l..s.Se+-01 

1.60e-+«l 

-·-·-·-···-·-·---·- -- -···--····-···-······-·-····- -

Risk·Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

-

' Ingestion + Inhalation 

GVfor GVfor GVfor 
TR•IO"' TR•IO"' TR•Ittf 

i . 

! 

l 

i 

2.4k+Ol 3.20e+(l2 l.20e+OJ 

I 
I 
I 

I 

I 
1.20c-+Q3 I l.%0e+(l2 1.20e+OI 

I 
! 

. 

1 

GVfor 
Hl•l 

9.30e+03 

7.00e+02 i 
' 

2.10et02 

---
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I 
' 

TABLE4A I 
I 
I 
I 

CHEMICAL 

I 
Ctesols i 

j Dl·n-butylphtbahlle I 
! Dl·n-oc:tylpbdllllle I 

Dibromoc:hiOI"'OIIeehmme I 
\ Dichlot'OIIIelbane I 

I 
I I I Die!hyl bellzalt. 1.4· I 
I Ethyl bemale I 
!H~ J· 

IJophonme i 
, Me11!7J Iodide I 

' ' 
: N-a~l1111hle I 
PCIItlchiOftlpbenol 

Phenol 

Tettacbloroeflene 

Tohlcoe 

Mound Plant 
Final (Rev. 4) 

I 
I 
I 
I 

I 
I 
I 

GVfor 
TR•lO"' 

l-'Se+03 

3.9$e+04 

3.1Se+O$ 

6.00e+04 

2.$0e+03 

- -- --. .,_ -

Construction/Mound Employee- Soil/Sediment Guideline Values: Chemicals (Units~ mg/kg) . 

Ingestion 

GVfor GVfor GVfor 
1R•l04 'JRa!C)"'I HI• I 

2.10e+04 

<I .lOc-H)) 

l-'5e+Ol l-'.5fflll 4.30e-Hl3 

3.9$fflll 3.~ 1.30e+04 

2.10e+04 

l.l0e+04 

l.ISe+O<I 3.15e+03 <1.30e+04 

6.00e-Hil 6.00e+02 

2.50e+02 1JOe+OI 6.40e-Hl3 

l.lOe-Hl$ 

2.10e-Hl3 

4.30e+04 

Inhalation 

GVfor GVfor GVfor 
'fRaJO"' 'fRraJQ-' TR•lO"' 

Risk-Based Cleanup Guideline Values Report- Appendix B 
March, 1997 

GVfor 
HI• I 

1.00e+03 

.UOe-OI 

9.10e+OI 

l.SOe+02 

I 
Ingestion +Inhalation I 

GVfo~ . I!GVfor GVfor 
TR•I'*' 

1

TR•l0"' 'IR""IO"' 
I 
I 
I 
I 
I 
I 
I 
I 

I 
l 

f 
I 
I 

·! 
i 
I 
I 

I 
I 

! 
I 
i 
l 
I 

I 
I ----

- ............. 

GVfor 
HI= I 

I 

I 

l.OOe-H)) 

UOe-Ot 

9.10e+OI 

2.5~ 
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TABLE4A 

CHEMICAL 

Tn~-

Tricllloroetbylene 

Tricblorofl1101'011'1dbart 

Tridll~ 

Xylene 

tlis(2-Elhylhexyl)ptrthallle 

PAHs 

Acenapbtbylene 

Anthracene 

Bellm(a)lntlnane 

BCIUlO(a)pyrene 

Bcm:o(b)fl110r1111111c:De 

BCIIUll(&b.i)paylene 

Beam(k)fluonntheue 

Dlben.!(l,b)llnthncene 
-------------

Mound Plant 
Final (Rev. 4} 

GVfor 
TR•IO"' 

3.7Je+G.t 

2.70!:+04 

4.90e+04 

2.1Se+04 

: 

' 

4.10!:+02 

lr.IOe+OI 

4.10!:+02 
I 

' 
4.10e+03 

, 4.10e+OI 

' 
iConstructioo!Mound Employee- Soil/Sediment Guideline Values: Chemicals (Units= mglkg) 

Ingestion Inhalation Ingestion + Inbalation 

GVfor ovror GVfor GVfor GVfor GVfor GVfor GVfor GVfor GVfor GVfor 
1ll•IO"s 1ll•IO"' m-1 TR•lO"' 1ll•IO"' 1ll•IO"' m-1 TR•lG-4 TR•JO"' TR•lO"' In• I 

3.75e+03 3.75e-+02 4.30!:+03 1.00e+09 8.00e+08 · 1.~ 3.75c+04 ' 3.7Se+03 3.75e-+02 

2.70e+03 17~ 2.20!:+03 2.20!:+03 115e+02 2.20f;+03 1.2$e+03 1.25e-+02 

6.40c+04 7.30!:+02 7.30!:+02 

4.90e+03 4.90e+Ol 2.10!:+03 U!le+03 I.S.'e+Ol I.SSe+OI I.S!le+03 I.!!Se-+02 I.SSe+Ol 

4.30!:+05 

2.15e+Ol 2.t!le+02 4.30!:+03 

: 

6.40c+04 I 

4.10e+OI 4.10e+00 I 

UOe+OO 4.1(1e-OI 

UOe+OI UOe+OO ! 

' 

4.10!:+02 4.10e+01 ' 

4.10e+OO 4.10e-Ol 
-- -- ----~-~---------- -- ------ ---- -~---·-·········· --··-··- ----· 

Risk-Based Cleanup Guideline Values Report -Appendix B · 
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,... .-

TABLE4A 

CHEMICAL 

Fluotllldlene 

lndeno(t,2,3-ecf)pymlc 

Phenanthrene 

Pyn:ne 

Pestkldot/PCBa 

4,4'-00£ 

4,4'-DDT 

Arotlor 1241 

Arotlor 1254 

Alwlor1260 

Beta-BHC 

Die!dri.1 

£nc!rin Ke!OM 

Mound Plant 
Final (Rev. 4) 

. .- ~ 

I 
I 
I 
' 

GVfor 
1R•tct4 

. 4.t0e+02 

I 

I 
9.00e+C2 

I 9.00e+C2 
I 
I :USe+GI 

: 
! 3.1Se+GI 

: \.&!Se+02 

I : USe+GI 
: 
' 

! 
I 

-

I 
' 
I 
I 
I 

Coustruction/Mouud Employee~ Soli/Sediment Guideline Values: Chemicals (Units= hlg/kg) 
I 

lngesticrn 

GVfor OVfor GVfor 
1R•Ut1 1R•Ut' HI•l 

1.5~ 

4.101:+01 4.10e+OO 

6.40e+03 

9.00e+01 9.00e+00 

9.~1 9.00e+«l 1.10e+02 

3.1~ 3.15o-Ot 

UOe+OO 

3.~ 3.~! 

t.Me+OI 1.~ 

1.~ U5o-01 I.!Oe+Ot 

Inhalation 

OVfor GVfor OVfor GVfor 
1R•Ict4 1R•llt" 1R•lct4 ID•l 

9.~7 9.00e+CIS 9.00e+05 

1.70et0' t.10e+06 1.70e+05 

l.90e+06 1.~5 1.90c+04 

Risk-Based Cleanup Guideline Values Report· Appendix B 
March, 1997 

1 
1 Ingestion +Inhalation 

GVfor i dvror GVfor 
1R•lct4i TR•lcr' TR•Ut' 

I 

I 
I 
' 

I 
I 
' 
I 
! 

'·001!+92\ 9.00e+01 9.00c+00 
I 
' I 
I 
I 

I 
1.6~i USe+GI 1.6~ 

J.l!e+()t( l.~ U5o-01 
I 
I 

' 

GVfor 
HI•l 

' I 

-
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I 

TABLE4B 
' 

' I 

I 

I 
RADIONUCLIDE 

i 
I 

Actinium-227+0 

Americium-241 

Bismuth-207[ 

Cesium-137-+iO 
I 

Cobalt-60 ! 
I 

Plutonium-238 

Plutonium-2:39 
I 

Plutonium-240 

Radium-226~0 
Strontium-90~0 

I 
Thorium-228.+0 

Thorium-230 

Thorium-232 

Tritium 
I 
: 
I 

Uranium-233 
I 

Uranium-234 
I 

Uranium-235+0 

Uranium-23S+O 

! 
I 

I 
I 

I 

I 
I 

I 
Mound Plant~ 

I 
Final (Rev. 4~ 

I 
I 
I 

I 

I 
I 

Construction/Mound Employee- Soil/Sediment Guideline Values: Radionuclides (Units =pCilg) 
! 

10-4 

2.65E+02 

5.00E+02 

3.30E+04 

5.50E+03 

9.00E+03 

5.50E+02 

5.50E+02 

5.50E+02 

5.50E+02 

3.00E+03 

7.00E+02 

4.45E+03 

5.00E+03 

2.35E+06 

3.70E+03 

3.75E+03 

3.55E+03 

2.70E+03 

Ingestion I External I 
GV forTR = GV forTR= 

w-5 
2.65E+Ol 

5.00E+01 

3.30E+03 

5.50E+02 

9.00E+02 

5.50E+Ol 

5.50E+01 

5.50E+01 

5.50E+Ol 

3.00E+02 

7.00E+01 

4.45E+02 

5.00E+02 

2.35E+05 

3.70E+02 

3.75E+02 

3.55E+02 

2.70E+02 

10-6 10-4 w-5 10-6 10-4 

2.65E+00 1.65E+02 1.65E+Ol 1.65E+00 2.20E+05 

5.00E+00 2.10E+04 2.10E+03 2.10E+02 4.45E+05 

3.30E+02 1.75E+01 1.75E+00 1.75E-01 1.80E+09 

5.50E+01 4.65E+01 4.65E+00 4.65E-01 9.00E+08 

9.00E+01 1.00E+01 1.00E+00 l.OOE-01 2.50E+08 

5.50E+00 5.00E+06 5.00E+05 5.00E+04 6.50E+05 

5.50E+00 7.50E+06 7.50E+05 7.50E+04 6.00E+05 

5.50E+00 5.00E+06 5.00E+05 5.00E+04 6.00E+05 

5.50E+00 1.45E+01 1.45E+00 1.45E-01 6.00E+06 

3.00E+01 2.45E+08 

7.00E+00 l.OOE+02 l.OOE+01 l.OOE+OO 1.75E+05 

4.45E+01 2.20E+06 2.20E+05 2.20E+04 1.00E+06 

5.00E+01 4.95E+06 4.95E+05 4.95E+04 9.00E+05 

2.35E+04 1.80E+ 11 

3.70E+01 2.75E+06 2.75E+05 2.75E+04 1.20E+06 

3.75E+01 4.55E+06 4.55E+05 4.55E+04 1.20E+06 

3.55E+01 3.65E+02 3.65E+01 3.65E+00 l.30E+06 

2.70E+Ol 1.85E+03 1.85E+02 1.85E+01 1.40E+06 

Risk-Based Guideline Values Report- Appendix B 
March 1997 

Inhalation I 
' 

I Ingestion + External + Inhalation ! 

GV forTR= 
I 

GV forTR = i 
10-5 10·f 10-4 10-5 w-6 I 

2.20E+04 
I 

2.20E+03 l.OOE+02 l.OOE+Ol l.OOE+OO J 
I 

4.45E+04 4.45E+03 4.95E+02 4.95E+01 4.95E+00 

1.80E+08 I l.80E70? 1.75E+01 1.75E+00 1.75E-01 

9.00E+07 
i 

9.00E706 4.60E+01 4.60E+00 4.60E-01 
I 

2.50E+07 2.50Ej+-06 l.OOE+01 1.00E+OO l.OOE-01 

6.50E+04 I 6.50E;+-03 5.50E+02 5.50E+01 5.50E+00 

6.00E+04 I 6.00Et+-03 5.50E+02 5.50E+01 5.50E+00 

6.00E+04 6.00E~03 5.50E+02 5.50E+01 5.50E+00 

6.00E+05 I 6.00Et+-04 1.40E+01 1.40E+OO 1.40E-01 

2.45E+07 2.45E~06 3.00E+02 3.00E+01 3.00E+00 

1.75E+04 
I 

1.75E;t-03 8.50E+01 8.50E+00 8.50E-01 

l.OOE+05 
I 

1.00E:+-04 4.40E+03 4.40E+02 4.40E+01 

9.00E+04 
I 

9.00E;+-03 5.00E+03 5.00E+02 5.00E+01 

1.80E+10 
I 

1.80E;t-09 2.35E+06 2.35E+05 2.35E+04 I 

1.20E+05 1.20E~04 3.70E+03 3.70E+02 3.70E+01 
I 

1.20E+05 1.20E;+-04 3.75E+03 3.75E+02 3.75E+01 

l.30E+05 
I 

l.30E;+-04 3.35E+02 3.35E+01 3.35E+00! 
I 

l.lOE+Ol I 1.40E+05 1.40E;+-04 1.10E+03 1.10E+02 

I 
I 
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Table A-1: Radionuclide Background Values for Comparison to Mound Plant Soils 
· Operable Unit 9 Background Soils Investigation Soil Chemistry Report. September 1994. 

Maximum Value (pCil&) 

Americium-241 Not detected in any sample 

Bismuth-20/ ~- - Not detected in any sample 

L----~- BismMth-2!_Q__ __ ~~- ____ ]'lot_4etected ina.J?:Y sample ___ _ 

Cesium-137 0.73 

I Cobalt 1.01 

Plutonium-238 0.25 

I Plutonium-23 9/240 0.32 

Potassium-40 37.9 

I Radium-226 2.95 

Strontium-90 21.9 

I Thorium-228 2.13 

Thorium-23oJ 2.44 

I Thorium-232 1.69 

Tritium 8.28 

I Uranium-234 1.16 

Uranium-235/236 0.12 

I Uranium-238 1.29 

I 

' -
-

Background Value (pCi/&)1 

Not detected in any sample 

Not detected in any sample 

Not detected in any sample 

0.42 

:z 

0.13 

0.18 

37.0 

-2.0 

0.72 

1.5 

1.9 

1.4 

1.6 

1.1 

0.11 

1.2 

• 
1 

Upper 95th% Tolerance Limit 
~~--------- ?The background value could-not be computed due-to theJarge number.ofnon,detects_in the sample_set _________ _ 

3 
From Regional Soils Investigation (DOE, 1995a) • 

ER Program, Mound Plant 

I Mound 2000 Residual Risk Evaluation Methodology 
F'mal, Revision 0 
January 6, 1997 
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-·1::-

RADIOLOGI_CAL.SURVEY DATA SHEET Page 1 c);.:,'~ 
.. - . .. ::': -· -·. _:1' 

PURPOSE: 

DATE: 

TIME: 

MAP/DRAWING 

--------------~----------'--------------------------

TWIN 60's under RailRoad Old Mound outfall to canal 

-- -'- _/'-._ _.) 

wn-;t:~ -~ 
NORTH 

...._._~~ d) 

< {f) 
G) @ 

cf) 

(f) ® 
(j) 

(J) {(§) 

West Entrance (top view) 

I 

LEGEND: # = mremlhr (y) whole body 
# E = mremlhr ( ~+TJ+Y) extrer:nity on contact 

& = mremlhr neutron 

[!] = air sample number 

G) = swipe number 

a or /~ = direct cont. . . 
~ measurement in dprrv'1 00cm·2 

-~~-=-~~==~~~~====~==============~~~=====---------_-__ -_-_-_-_-__ -_-_-_~--~----_-_-__ -· 
INSTRUMENTS USED 



RADIOLOGICAL SURVEY DATA SHEET (cont.) Charge- AuthorlzaUon No~-----~ --

I 

COMMENTS: -~ 

~ 
~ 

"" ·-·--

Max. Activity on Large Area Wipe (dpm) Tritium Airborne Activity (J.LCifm3) 

ML-9620 (10·95) 

..,:'.,~:;::~;:::::. ~.~:~· fflZw1 I I~ 
Sample # ~iy Alpha Tntium Comments __ ' 

·'·· 

1\ 
\ --

\ 
\ 
\ 

\ ----- -- --:-
------ --

\ 
\ 
\ ...... ·..:..• 
--~ ::-. -
'~ 

\..411\ 

~ ---

, '~ ., 
~~-
ij')~ 
~-~ 

·-

~-1 ~ 
~ ~\ 

~-

~-
~-

l ~ 
\ 

\ 

\ 
\ ' 

\ 
\ 

\ 

"' ""' 
- --- --

NOTES: 
1. LSC results #3 corresponds to Sample #1 on this RSDS. 
2. See MD-80036 10002 for calculations of WB, extremity and 

skln dose rates 
3. To request RO Count Room analysis for jl/y, alpha or tritium, 

leave column blank. Mark column N/A If not needed. If count 
room printout of results are attached, write 'see attached' in · 

··. 
" 

column. · .. 
4. Annotate special sample type (e.g. soil, water), special ldenUHer.j:· 

or otherwise In Comments. If not needed, mark N/A. 



~:·_~:.· ... -;.:..:_: •• ~;,:l~ •• -., ·~·-•• -
· ... ~-~- :-";:.~~~? 

CA70.~964 

GF-3 
I 

0.000000 
1 

15.8206 1 1:10:49PM Dec/2/1997 1 

781.000 
1 

CA704964 Twin 60's (inside) #1Rec.12/2/97 

. 97·· {){,I.. Y. r ?-{JS" ---·- ----------~ -------------------------------------------1~-j .e -~ -~ -, ~- - - - -

5801 

Sample Filename: C3 01695.80 
Sample Identification: CA704964 
Title: CA704964 Twin 60's (inside) #~Rec.12/2/97 
Begin Collection Time & Date: 1:10:49PM Dec/2/1997 

~-~D_e_t~_c_t..QL_Ldent.:!.fi_cation: CF-3 ----· 
User Identification: 5801 
Sample Quantity: 781.000 grams 

Isotope Energy 
(keV) 

Concentration 
(pCi/gram) 

MDA 
(pCi/gram) 

------

Flag 

------------------------------------------------------------------------------

Pu-238 15-20 

Density: 
Efficiency: 
Concentration: 

1.64421 
0.00355000 

0.000000 

0.000000 15.8206 Use MDA value 



C:A70~·9.65 0.192059 1 11.7006 1 1:14:32PM Dec/2/1997 1 

CF-4 · 5801 822.000 1 CA704965 Twin 60's (inside)#2 Rec.12/2/97 

. '1"- DtA•·I-- flo-!j 
--------------~----------------------------------------------!7~-~-~-~-~~-

Sample Filename: 
Sample Identification: 
Title: 

C4 01631.80 
CA704965 

Begin Collection_Time & Date: 
CA704965 Twin 60's (inside)#2 Rec.12/2/97 
1:14:32PM Dec/2/1997 

Detector Identification: CF-4 
User Identification: 5801 

----sampre ___ Quant:lEy: ---- a·zz-:-·o·o·o grams 

Isotope Energy 
(keV) 

Concentration 
(pCi/gram) 

'MDA 
(pCi/gram) 

Flag 

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

Pu-238 15-20 

Density: 
Efficiency: 
Concentration: 

1.73053 
0.00370700 

0.192059 

0.192059 11.7006 Use MDA value 

[ )l.l p~/.g IJ l 
~'P 



- ~A704966 o.oooooo 1 17.1519 1 1:17:30PM Dec/2/1997 I 

<;F-5 · 
1 

5801 I 798.000 1 CA704966 Twin 60's (inside)#3 Rec.12/2/97 

--- .: ------- --- ,- ----- --------------- --------------------------- _f/_7:~ p i0f 1_()_s:_- - -

i~e ~?'fio 
Sample Filename: 
Sample Identification: 
Title: 

C5 01532.SO 
CA704966 

Begin CollectiOH-Time & Date: 
CA704966 Twin 60's (inside)#3 Rec.12/2/97 
1:17:30PM Dec/2/1997 
CF-5 
5801 ------------

Detector Identification: 
, User Identification: 

---sampDiouant fEy:--- 798.000 grams 

Isotope 

Pu-238 

Density: 
Efficiency: 

Energy 
(keV) 

15-20 

Concentration 
(pCi/gram) 

0.000000 

Concentration: 

1.68000 
0.00358000 

0.000000 

MDA 
(pCi/gram) 

17.1519 

Flag 

Use MDA value 



CA70~967 
:cF-3 

I 
o.oooooo 1 17.9006 I 1:39:29PM Dec/2/1997 , 

5801 730.000 , CA704967 Twin 60's (inside)#4 Rec.12/2/9~ 

-------------------------------- _______________________________ 1J:§~~~-l6~_ 
f~~ b "f I~ 

Sample Filename: 
Sample Identification: 

C3 01696.SO 
CA704967 

Title: 
Begin Collection Time & Date: 

CA704967 Twin 60's (inside)#4. Rec.12/2/97 
1:39:29PM Dec/2/1997 

Detector Identification 

Sample Quantity: 

Isotope Energy 
(keV) 

Concentration 
(pCi/gram) 

Pu-238 15-20 

Density: 
Efficiency: 
Concentration: 

1.53684 
0.00355000 

0.000000 

0.000000 

grams 

MDA 
(pCi/gram) 

17.9006 

Flag 

Use MDA value 



CA704-~68 
CF-4 . 

I 
69.5429 I 14.4045 1 1:40:31PM Dec/2/1997 1 

5801 653.000 , CA704968 Twin 60's {inside)#S Rec.12/2/97 

---------------·- ---...: ------------------------------------.- -------------------it?> 
tt1., tJ a '1 ~ · 

Sample Filename: C4 01632.SO 
Sample Identification: CA704968 
Title: CA704968 Twin GO's {inside)#S 
Begin Collection Time & Date: 1:40:31PM Dec/2/1997 
Detector Identification: CF-4 

----User--IEient i-fiea-t-ion :· - -- -- - -- · ···----58 01 
Sample Quantity: 653.000 grams 

Isotope Energy 
(keV) 

Concentration 
{pCi/gram) 

MDA 
{pCi/gram) 

Flag 

~-a, ., -~ { b 
-7 t1 /U) 

Rec.12/2/97 

------------------------------------------------------------------- ------------

?u-238 15-20 

Density: 
Efficiency: 
Concentration: 

1.37474 
0.00370700 

69.5429 

69.5429 14.4045 

(?9. sf L-./'j I 
~~ 



44.9997 1 16.7688 I 1:41:41PM Dec/2/1997 I -._;~704."369 I 

CF- 5 I 5801 648.000 1 CA704969 Twin 60's (inside)#6 Rec.12/2/97 
I"" 

------------------------------ --------------------------------------7.~t--1U'>-{) 1 .- ({)W'f,.... 

Sample Filename: 
Sample Identifir~rion: 
Title: 
Begin Collection Time & Date: 

- Det·ector-Identificat-ion-: -
User Identification: 
Sample Quantity: 

C5 01533.SO 
CA704969 

-, b ( z, r &.!fl, t '7 14) 

CA704969 Twin 60's (inside)#6 Rec.12/2/97 
1:41:41PM Dec/2/1997 

·cCR:=.s ____ - _ ___ __ ___ _ ___________ _ 
5801 
648.000 grams 

Isotope Energy 
(keV} 

Concentration 
(pCi/gram) 

MDA 
(pCi/gram) 

Flag 

Pu 238 15-20 

Density: 
Efficiency: 
Concentration: 

1. 36421 
0.00358000 

44.9997 

44.9997 16.7688 



C:.A704'970 I 

CF-3 I 5613 
18.7682 

1 
14.3090 1 2:02:37PM Dec/2/1997 1 

665.000 
1 

CA704970 twin60'S (INSIDE)1 Rec.12/2/97 

--- _·--- ------- ~------------------------------------- --------' ~1-:- 0 v::- ~~-~--'7~ 
. . Jl"j!i- - q '}6 I '£a 

Sample Filename: C3 01697.SO 
Sample Identifj~ation: CA704970 
Title: CA704970 twin60'S (INSIDE) Rec.12/2/97 
Begin Collection Time & Date: 2:02:37PM Dec/2/1997 

---·oe-t ector ·Ta.e-riETf-i cario_n_: -----cF=J--------~-------------------

user Identification: 5613 
Sample Quantity: 665.000 grams 

Isotope Energy 
(keV) 

Concentration 
(pCi/gram) 

MDA ·plag 
(pCi/gram) 

-------------------------------------------------------------------------------

Pu-238 15-20 

Density: 
Efficiency: 
Concentration: 

1.40000 
0.00355000 

18.7682 

18.7682 

---·----- -- ----- -- -- ------------- --

14.3090 

1B.B pCjj I 

~ 



(~,;\ 7 04371 I 

CF-4 I 5613 
0.275902 1 14.1163 I 2:04:31PM Dec/2/1997 1 

603.000 I CA704971 TWIN 60'S (INSIDE)8Rec.12/2/97 

---------------------------------------------------------------17~-6u-~l;-1~~ 

1~< ;o 1 1/lo 
Sample Filename: C4 01633.SO 
Sample Identification: CA704971 
Title: CA704971 TWIN 60'S (INSIDE) Rec.12/2/97 
Begin Collection Time & Date: 2:04:31PM Dec/2/1997 

_____ ne_tec_tor_ Identi_ti9_~tion: __ . ____ C_F:-~ __ 
User Identification: 5613 ------~--

Sample Quantity: 603.000 grams 

Isotope Energy 
(keV) 

Concentration 
(pCi/gram) 

MDA 
(pCi/gram) 

Flag 

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

Pti-238 15-20 0.275902 

Density: 
Efficiency: 
Concentration: 

1.26947 
0.00370700 

0.275902 

. --- ---- ---- -----

14.1163 Use MDA value 

--~------

14. I '? (;..,h () I 
·~tf 



CA70~Q72 
t!::F-5 

I 
0.000000 1 22.4395 1 2:05:58PM Dec/2/1997 1 

5613 534.000 1 CA704972 TWIN 60'S (INSIDE) 9 Rec.12/2/97 

-------------------------------------------------------------p~-~--;;--~-1~--

?l.r-bf/!f, r?o$J 
Sample Filename: 
Sample Identification: 
Title: 
Begin Collection~ime & Date: 
Detector Identification: 
User Ident~fication: 

~----s-ain-ple- Quantity:-----~--- ---~-- --~ 

.C5 01534.SO 
CA704972 
CA704972 TWIN 60'S (INSIDE) 
2:05:58PM Dec/2/1997 
CF-5 
5613 

9 Rec.12/2/97 

534.000 grams 
. ----- ----~-~ ~---

Isotope Energy 
(keV) 

Concentration 
(pCi/ gram) 

MDA 
(pCi/gram) 

Flag 

Pu~238 15-20 

Density: 
Efficiency: 
Concentration: 

1.12421 
0.00358000 

0.000000 

0.000000 22.4395 Use MDA value 

[ 2- 2 . 4 p e:..; 5 lJ 

~~ 



CA70'l::l73 
CF-3 

I 0.000000 1 21.2272 I 2:21:24PM Dec/2/1997 1 

5613 480.000 , CA704973 TWIN 6o•s (INSIDE)#10Rec.12/2/97 

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

C/•7 ,... 6 t-{ t.f -- '10 5 

Sample Filename: 
Sample Identification: 
Title: 
Begin Collection Time & Date: 
Detector Identification: 

- -useria·entTf-ica~t:ion :- ---
Sample Quantity: 

C3 01698.SO 
CA704973 

1 ') 0;1 Pi ·p "'j >!> t c.- ~.,.... 
~/ tZO 

CA704973 TWIN 60•S (INSIDE)#10.Rec.12/2/97 
2:21:24PM Dec/2/1997 
CF-3 
5~6-lJ--

480.000 grams 

Isotope Energy 
(keV) 

Concentration 
(pCi/gram) 

MDA 
(pCi/gram) 

Flag 

-------------------------------------------------------------------------------

Pu-238 15-20 

Density: 
Efficiency: 
Concentration: 

1.01053 
0.00355000 

0.000000 

0.000000 21.2272 Use MDA value 

21.2 re;/~ LAj 

~4fi 



~-... -. 

RADIOLOGICAL SURVEY DATA SHEET Page 1 of 2 
LOCATION: (BLDGJAAEA/ROOM) 0().'-{ cA-JJ4-{ SURVEYNO. ~l- OUY _ l.Z2-
PURPOSE: RWPNO. 

L.'S- 00 1- '}"'J 
Uti~-(LA-{/( f.Q..I"Z.-L -r'IV I tJ bO ·, wA-U..--5 DATE: .$/., /4-g-

TIME: 1.300 

MAP/DRAWING 

-------- < . 
North 

Viewing Twin 60's from West looking East 

B 09 
@ 

@ ----- ~~~ 
~ . 

0NL'1 M!J;.v--f 113 
c1- "Ct+i. I ,_J rl ~C.:{ W)-U-j 

H1V C. B;(.Ll ·) ..J4' 'cY/ w 
(",. "t" 14-r 5 Poo oJ "f • 

~ 

South Wing Wall North Wing Wall 
N trrf.. : '-l ~.,' t.- 5 ,:>o-M_ r :..iJ w C.L~ -r4-~~ tJI/ .11-T o .... ...,.f...2.. t..D6. r...s 

tJo W 11'~ j ~ t£.1.i -r·~~,..i 

a.-c.. "(., ~...,. 5 .... ~~ • 
Do.:!.U-1' ii:.:i:.A-D, ..J'i,J MA-1 ~c-"'( &£ 1"1t..( ~ ~ 1"'~ 5~'1 ?c-o t1 '(I 

ltV~ .z.~ 1/((:,2.'-1 vi',., f. 

LEGEND: # = mrem/hr ('Y) whole body & .. mrem!hr neutron 

[!] = air sample number 
# E = mrem/hr (fH-Tt-+'Y) extremity on contact 

INSTRUMENTS USED 

Instrument Serial Number Cal. Due Date 

'f£ 

ML-9620 (2·98) 

0 = swipe number 

a or tp = direct cont. 
v::y measurement in dpm/1 OOcm 2 



Page ~of 1-

RADIOLOGICAL SURVEY DATA SHEET (cont.) 
Removable Contamination Removable Contamination 

Swipes {dpm/1 OOcm~) t~£&~l"'~~&..:<c 0:!;f Swipes (dpm/100cm2
) 'r*::,,;,:i::i!o.'.'e; 

' ., • '· .i:'_;;iy;:~:-
Sample# IYr Alpha Tritium Comments Sample# IYr Alpha Tritium Comments 

\ \ 
\ \ 
\ _\ 
\ \ 

~-- -· -\~ . .. . -- - 1- -~--- - - - -- ~' ····--- -~~- - -- - --- .\ 
\ \ ~-

\ i\ 
\ \ 
\ \ 

\ \ 
\ \ 

\ \ 
\ \ 
\ \ 
\ \ 

\ 
II\ \ 

t\l u i\ 1\ 
I " I A\ }1-+ , 

'-
\ 
\ 

\ \ 
\ \ 

\ \ 
- \ \ 

\ \ 
_\_ !\ 
\ \ 
\ \ 
\ \ 
\ \ 
\ ' \ 
\ \ 
\ \ 
\ ' 

COMMENTS: 

NOTES: 
1 . See MD-80036 10002 for calculations of WB, extremity and skin dose rates. 
2. To request RO Count Room analysis for ~ly, alpha or tritium, leave column blank. Mark column N/A if not needed. If count room printout of results 

are attached, write "see attached~ in column. 
3. Annotate special sample type (e.g., soil, water), special identifiers or otherwise in Comments. If not needed, mark N/A. 

ML-9620 (2·96) 



·.~'":!:~--.: .. · ~ .. ~: l'·' ..... ···-.-.;:~. }. 

Q04357, I 28.1920 1 13.0580 1 12:44:17PM May/12/1998 1 

CI:<-4 . 5801 640.000. 1 CA800887 NA Twin 60 • s Rec. 5/12/98 

----------------------------------------------------------------------------

Sample Filename: 
Sample Identification: 
Title: 
Begin Collection Time & Date: 
Detector Identification: 
User Identification: 
Sample Quantity: 

C4 01915.SO 
004357 
CA800887 NA Twin 60's Rec. 5/12/98 
12:44:17PM May/12/1998 
CF-4 
5801 
640.000 grams 

Isotope Energy 
(keV) 

Concentration 
(pCi/gram) 

MDA 
(pCi/gram) 

Flag 

Pu-238 15-20 

Density: 
Efficiency: 
Concentration: 

1.34737 
0.00370700 

28.1920 

28.1920 13.0580 

~e_ 'I r;l 
7g.- o(;e_C/Jr 2- 2-? 
--- ... -- ---- J2j)----



. . . ~':::: -.. .s-·. :::;. ' . • • .. -· .· ... -·. ;- ;..· 

Q04~5? .. 
CF:...5 . 5801 

0.000000 1 19.3557 1 12i45:lOPM May/12/1998 1 

593.000 1 CA800888 NA Twin 60's Rec. 5/12/98 

-----------------------------------------------------------------------------

Sample Filename: 
Sample Identification: 
Title: 

C5 01793.80 
004358 

Begin Collection Time & Date: 
CA800888 NA Twin 60's Rec. 5/12/98 
12:45:10PM May/12/1998 

Detector Identification: CF-5 
User Identification: 5801 
Sample Quantity: 593.000 grams 

Isotope Energy 
(keV) 

Concentration 
(pCi/gram) 

MDA 
(pCi/gram) 

Flag 

------------------------------------------------------------------------------

Pu-238 15-20 

Density: 
Efficiency: 
Concentration: 

1.24842 
0.00358000 

0.000000 

0.000000 19.3557 Use MDA value 

i / 9. 4 pc.;~ ~{I 
~~ 

fJ~ ~7 t 
r t ,. o u-t/ ~ 'l, 2 7 

- - -~A 
------------------------------------------------ ______________ /._ -V-------------



•• # • ~ ••• .: _;· ..... 

:-- .~ ·: 
. :..: ~ " . : ! • • •. r • • : ":-• :~ •·. _. 

. . 
O.~·:P.5~.. I 3.96303 I 18.6931 1 12:59:34PM May/12/19981 
CJ?-3 . I 5801 541.000 1 CA800889 NA Twin 60's Rec. 5/12/98 

Sample Filename: C3 02002.SO 
Sample Identification: 004359 
Title: CA800889 NA Twin 60's Rec. 5/12/98 
Begin Collection Time & Date: 12:59:34PM May/12/1998 
Detector Identification: CF-3 
User Identification: 5801 

------··--Sample-Quant-ity:----·····- - -- --~-54-L 000--grams- -- ----- -- ---·- ---- ---- --- ---

Isotope Energy 
(keV) 

Concentration 
(pCi/gram) 

. . 
MDA 

(pCi/gram) 
Flag 

----------------------------------------------------------------------------

Pu-238 15-20 

Density: 
Efficiency: 
Concentration: 

1.13895 
0.00355000 

3.96303 

3.96303 18.6931 Use MDA value 

)9.7 pC/3 V\ 
4-0 pt;'/3 T 

~,~.'% 
· - -------9C6;:. -rxa.·l{~ 2;-::z,:J---

!1[} 



RADIOLOGICAL SURVEY DATA SHEET Page 1 of 2 
LOCATION: (BLDGJAREAIROOM) ou'-1 cA-d /fl.- "?'iJ,II bO s 
PURPOSE: 

YVf(. KL'1 Sl-<~v'-'1 {)'F fo} o,J w•,J" w A-L.L- 5 

Of ""( t,.J I .._) ~0 ':; 

MAP/DRAWING 

LEGEND: # = mrem/hr ("()whole body 
# E = mrem/hr (IH-Tl-+'Yl extremitY on contact 

INSTRUMENTS USED 

Instrument Serial Number Cal. Due Date 

ML-9620 (2-98) 

& ... mrem/hr neutron 

~ ., air sample number 

SURVEY NO. rt- OLI 1./ ~ /~/ 
RWPNO. 

#/.4 
DATE: HZ. 

¥'3..-'71 
TIME: /~.30 

----------------------

0 = swipe number 

a or /J}o: direct cont. 
v::::J measurement In dpm/1 oocm 2 



I-' age-=-- ot __ 

RADIOLOGICAL SURVEY_ DATA SHEET {cont.) 
Removable Contamination Removable Contamination 

Swipes (dpm/100cm2) tiA~'BI Swipes (dpm/100cm2) _.litf;\Y~%~4~1 
Sample# fl'y Alpha Tritium Comments Sample# fl'y Alpha Tritium Comments 

I </oon <U> tJ)o. :5H:.- ~A-P 1\ 
z. </ooo <1o \ 

.:3 ~/O()r) <fo \ 
r </t~I'>O <to \ 
') < /b()(} "'7D \ 
~ </oDa <Zo- - \ 
? <"/w <Zo . \ 
1- ~/tJtJo <-lo- _.., -

~ 1\ 

"' \ 
\ \ 

\ \ 
\ \ 

1\ \ 

\ \ 
\ \ 
\ \ 11 

\ ~I ft. 

1\ I \J 
\ 
\ \ 

\ \ 
1'\1 vr \ 
j\J (- \ 

\ 
\ \ 

\ '\ 
\ .'\ 

1\. \ 
\ \ 

\ \ 
\ \ 

\_ \ 
\._ \ 
\ -~ 

NOTES: 
- -1-:-See MD~80036 ·1 0002-for calculatii)ns-ofWB.-extremity-and-skin-dose·rates.------------- - ------ --------·-------

2. To request RO Count Room analysis for pty, alpha or tritium, leave column blank. Mark column N/A if not needed. If count room printout of results 
are attached, write "see attached" in column. 

3. Annotate special sample type (e.g., soil, water). special identifiers or otherwise in Comments. If not needed, mark N/A. 

ML-9620 (2-98) 



AADJOLOGICAL SURVEY DATA SHEET 
MAP/DRAWING Continuation Page 

MAP/DRAWING 

< 
North 

<tJ.oz:rJil-

Page~ of _2_ 
~Survey No. 

CJ'i· O()<l-151 

South ) 

# () -rt.. : 0 .<1 L '1 --?" 1'1 E 1. •• 11 4 n 4.1 ,_ t..~- .s w .itt.£ 'I' ., tt- v .ti. '/.€/.) "'''J 

£.-...r7' /l.4d t::-lt / ..V~ ..,.-,v-.e_ -?"' W ./ .V ~ f) '5 iVtJt. •• tt ... O 

-"ii. A 4Nr,-...!/i.A 5/?Ace &..N..,..a..'j', 

LEGEND: # .. mrem/hr (y) whole body 
# E = mrem/hr (fri-TJ+'Y) extremity on contact 

ML-96208 (2-98) 

&, = mrem/hr neutron 

[!] = alr sample number 

0 "' swipe number 

t::'::!. or/~ "" direct cont. 2 ~ meas~rement In dpm/1 oocm 



.. 

RADIOLOGICAL SURVEY DATA SHEET Page 1 of · 

'jcV!t11 
0 r- ·rt~ (J1l> ~ s 

RWPNO. 

DATE: 

TIME: 

MAP/DRAWING 

··~~-·-----~---------

West Side Entrance to Twin 60's 

< 
North 

LEGEND: # = mrem/hr ("()whole body , 
# E = mrem/hr (1>+-TJ+r) extremity on~contact 

INSTRUMENTS USED 

Instrument 

ML-9620 (2-98) 

&, .. mrem/hr neutron 

[!] = air sample number 

South ) 

......... 

0 = swipe number 

t:::':\ or If} = direct cont. 
v:.:::J measurement In dpm/100cm 2 



t'age~·or ~ 

RADIOLOGICAL SURVEY DATA SHEET (cont.) 
Removable Contamination Removable Contamination 

~----~~Sw7irpe_s~(-dp~~~,_o_oc~m~2_) ______ ~~~~~~~~ 
Sample # (jl)'y (Alpha Tritium Comments 

Swipes (dp~1 OOcm2) 

Tritium Sample# JVy Alpha 

/oF 

~ === -t < 1 JL-.. c..zo ~ ___ '/A - rat! -
7 .t!../ j(_ L- Z'U f' . J(JCAnf WAlL 
& L. ( 6( .: LD ) 

\ 
\ 
\ 
\ 

\ 

\~-

\. 
\ 

NOTES: 
1. See MD-80036 10002 for calculations of WB, extremity and skin dose rates. 
2. To request RO Count Room analysis for pt·r. alpha or tritium, leave column blank. Mark column N/A if not needed. If count room printout of results 

are attached, write "see attached" in column. 
3. Annotate special sample type (e.g .. soil, water), special identifiers or otherwise in Comments. If not needed, mark N/A. 

ML-9620 (2-98) 



RADIOLOGICAL SURVEY DATA SHEET Page 1 of __:!:: · 

LOCATION: (BLDGJARE.A!ROOM) 
0Ul.{- CA-,V A-L SURVEY NO. qB-eUI/- ~O~ 

PURPOSE: RWPNO. i-J{A 
Week.L~ - w.wj WALl.. 0"''-'1 

DATE: 4'tS-Cl8 "' (oC 's AI TWiN 
TIME: /j//o 

MAP/DRAWING 

-------------~-------We-st-~itJe-E:-Htr-aHGe-tG-T-WiA-e·Q~s-------

-< 
North 

LEGEND: # = mrem/hr (y) whole body 
# E = mrem/hr (~ll+r) extremity on contact 

INSTRUMENTS USED 

Instrument Serial Number Cal. Due Date 

ML-9620 (2-98) 

&. -= mrem/hr neutron 

[!] =air sample number 

South ) 

(!) = swipe number 

a or/~ = direct cont. 
'C5 measurement In dpm/1 oocm 2 



Page~orl-

RADIOLOGICAL SURVEY DATA SHEET (cont.) 
Removable Contamination Removable Contamination 

Swipes (dpm/100cm 2) :-:~~{~~~~~~~?;~~~!§:::~~~: 
Sample# f3/y Alpha Tritium Comments Sample# f3/y Alpha Tritium Comments 

I <2.0 I .J' 

? <zo 7 ~ 
1 <2.0 ~ ~ 
l( < 2.0 ""';? z.-
<\ "'2.0 T 
6 <20 \ 

\ 
\ 

-- -- -

'\ 
\ 

\ 
\ 

\ 
\ 

\ 
\ \ 
\ 
\ 

\ 
y~ \ 

'K(7 \ 
~ \ \ 
! \ 

\ 
\ 
\ 

\ 
\ \ 
~ \ 

\ \ 
\ 

-NOTES: ___ --------------------- ------ ------------~--- ------~-- ------~--------
1. See MD-80036 10002 for calculations of WB, extremity and skin dose rates. 
2. To request RO Count Room analysis for ply, alpha or tritium, leave column blank. Mark column N/A if not needed. If count room printout of results 

are attached, write "see attached" in column. 
3. Annotate special sample type (e.g., soil, water), special identifiers or otherwise in Comments. If not needed, mark N/A . 

.-ll-9620 (2-98) 



. 84PfOLOGICP:l SURVEY DATA SHEET Page 1 of 1::t_ 
.c· ~----

LOCATION: (BLDGJAREAIROOM) CrAtv14 L- SURVEYNO.~J1- aU~~ 227 
PURPOSE: RWPNO. t..S --oo l- 9 &_ 

Se,l Slltu.p(~_s. ~U:JuJ 6Ds DATE: S" /-o 7 /f8 
TIME:· 0 9D'b 

MAP/DRAWING 

Viewing Twin 60's from West looking· East 

North Wing Wall 

LEGEND: # .. mrem/hr (')')whole body i 
#E .. mrem/hr (13+Tlf'Y) extremity on ~'!tact 

&, .. mremlhr neutron 

[!] = air sample number 

South Wing Wall 

=swipe number 

t:::::'!._ or If} = direct cont. 
~ measurement in dpm/1 OOcm 2 



Page _.2:_ of _k_ .. ~.::;. : .. - . 1 ~ : . ~ . . . ... 

_RADIOLOGICAL SURVEY DATA SHEET (cont.) 
Removable Contamination Removable Contamination 

Swipes (dprn/1 OOcm 2) ~~~~~46~1f 
Sample# !Yr Alpha Tritium Comments Sample # f3/y Alpha Tritium Comments 

1\ !\ 
\ 
\. \ 
\ 
_\ \ 

\ \ 
- - -_\ 

1\ 

\ ---1----r,t----=-1~--:--:t----t----~ 

\ 
~ 
.J. \ 
-~ ~ \ -~-
-~ 

.IIIII ~.~ 
--~ ~ ~~ 
Ul ~ ~ 
~~ ~.A. 

~ ,l'A 
~ t\\~_ 
\~ . 
. \"~~ 

\\J 
\ ,. 
\ 

\ \ 
\ 
\ \ 

\ \ 
\ \ 
\ \ 
\ \ 
'\ \ 

\ 
\ 

I COMMENTS: 

NOTES: 
1. See MD-80036 10002 for calculations of WB, extrem!\Y'and skin dose rates. · · 
2. To request AO Count Room analysis for ply, alpha br fr~~m. leave column blank. Mark column N/A if not needed. If count room printout of reswl!:i 

are attached, write "see attached" in column. 
3. Annotate special sample type (e.g., soil, water), ~.cifl.loidentifiers or otherwise in Comments. If not needed, mark N/A. 

ML-9620 (2-98) 



00~359- . , 
CF-3 , 5801 

0.000000 , 20.6095 , 12:43:12PM May/12/1998, 
644.000 , CA800886 NA Twin 60's Rec. 5/7/98 

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

Sample Filename: 
Sample Identification: 
Title: 
Begin Collection Time & Date: 
Detector Identift~ation: 
User Identification: 

--Sample--Quan.ti_t¥-=-------------

C3 02001.SO 
004356 
CA800886 NA Twin 60's Rec. 5/7/98 
12:43:12PM May/12/1998 
CF-3 -
5801 
644.000 grams 

Isotope Energy 
(keV) 

Concentration 
(pCi/gram) 

MDA. Flag 
{pCi/gram) 

Pu-238 15-20 0.000000 

Density: 
Efficiency: 
Concentration: 

1.35579 
0.00355000 

0.000000 

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

20.6095 Use MDA value 

12-0. G t c:.f3 U 1 

~ti 



·::~; ~)~ 
-~ -. 
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WORK PLAN FOR ENVIRONMENTAL 

RESTORATION OF THE DOE MOUND 

SITE, THE MOU 00 APPROACH 

FEBRUARY 1999 

Final 

(Revision 0) 

Department of Energy 

Babcock & Wilcox of Ohio 
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3. 

Table 1 
SURFACE CONTAMINATION GUIDELINES 

Allowable Total Residual Surface Contamination 

(dpm/100 cm 2
)

1 

Radlonuclides2 Average3
·• Maximum 5

·
5 Removable5 

Group 1 - Transuranics, 1-125, 1-129, 100 300 20 

Ra-226, Ac-227, Ra-228, Th-228, Th-
-230- Pa=231 ___ -------~--J--- -----."1-~- -- -J-ft· <:"l ,.~_a -

Group 2-
J I V 1000 3,000 200 

Th-Natural, Sr-90, 1-126, 1-131, 1-133, 

Ra-223, Ra-224, U-232, Th-232 

Group 3- 5,000 15,000 1,000 

U-Natural, U-235, U-238, and associated 

decay products, alpha emitters 

Group 4- 5,000 15,000 1,000 

Beta-gamma emitters (radionuclides with 

decay modes other than alpha emission 

or spontaneous7 fission) except for Sr-90 

and other noted above_ 
' 

Tritium N/A N/A 10,000 

As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive 

material as determined by counts per minute measured by an appropriate detector for background, 

efficiency, and geometric factors associated with the instrumentation. 

Where surface contamination by both alpha- and beta-gamma-emitting radionuclides exits, the limits 

established for alpha- and beta-gamma-emitting radionuclides should apply independently. 

Measuremer.tts of average contamination should not be averaged over an area of more than 1m2 

For objects of smaller surface area, the average should be derived for each ObJect 

Dose Rate: The average and maximum dose rates associated with surface contamination resulting 

from beta-gamma emitters should not exceed 0.2 mr~/hr and 1.0 mrad/hr, respectively, at 1 em. 

Since building materials have naturally occurring radioactive materi~l, background should be 

accounted for 

The maximum concentration level applies to an area of not more than 100 cm 2 

The amount of removable material per 1 00 cm 2 of surface area should be determined by wiping the 

area of that size with dry filter or soft absorbent paper, applying moderate pressure, and measuring 

the amount of radioactive material on the wiping with an appropriate instrument of known efficiency. 

When removable contamination on objects of surface area less than 100 cm 2 is determined, the 

activity per unit area should be based on the actual area and the entire surface should be wiped. 
-------------------------------------------------------------------------------

Work Plan for Environmental Restoration of the DOE Mound Site 
Mound 2000 Approach 
Final, Rev. 0 

A-3 
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