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Mr. Richard B. Provencher, Director 
Miamisburg Environmental Management Project 
U.S. Department of Energy 
P.O. Box 66 
Miamisburg, OH 45343-0066 

ATTENTION: Dewain Eckman 

SUBJECT: Contract No. DE-AC24-970H20044 

BWXT of Ohio, Inc. 

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

ESC-117/00 
August7,2000 

POTENTIAL RELEASE SITE (PRS) 416 DATA PACKAGE- FINAL 

REFERENCE: Statement of Work Requirement C 7.1e --Regulator Reports 

Dear Mr. Provencher: 

Attached is the Final Potential Release site (PRS) 416 Data Package. The release of this document 
to USEPA, OEPA, ODH, and the public reading room has been authorized by Art Kleinrath of MEMP. 

If you or members of your staff have any questions regarding the document, or if additional support is 
needed, please contact Dave Rakel at extension 4203. · 

· Sincerely, 

~s+~.(hl-~ 
J~frey S. Stapleton 
Manager, Environmental Safeguards & Compliance 

JSS/nmg 

Enclosures as stated 

cc: Tim Fischer, USEPf., (1) w/attachment 
Brian Nickel, OEPA, (1) w/attachment 
Ruth Vandegrift, ODH, (1) w/attachment 
Art Kleinrath, MEMP, (2) w/attachment 
Terrence Tracy, DOE/HQ, (1) w/attachment 
Dann Bird, MMCIC, (2) w/attachment 
John Price, BWXT of Ohio, (2) w/attachment 
P,w61ic Reading Room, (5) w/attachment 

/\.)(dministrative Record, (2) w/attachment 
DCC 
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PRS 416 

June 23, 1999 

DRAFT Binned FA: 15 September 1999 I August 25, 1999 

DRAFT PROPOSED FINAL Binned NFA: 17 February 2000 I March 9, 2000 

PUBLIC REVIEW DRAFT OEPA comments incorporated. Cover adjusted. I March 21, 2000 

FINAL MMCIC comments received. Comments and Core Team responses inserted. 1 July 3, 2000 
Addendum 1 inserted. 



The Mound Core Team 
P.O. Box 66 
Miamisburg, Ohio 45343-0066 

Mr. Daniel Bird, AICP 
Planning Manager 
Miamisburg Mound Community Improvement Corporation 
720 Mound Road 
COS Bldg. 4221 
Miamisburg, Ohio 45342-6714 

Dear Mr. Bird: 

The Core Team, consisting of the U.S. Department of Energy Miamisburg 
Environmental Management Project (DOE-MEMP), U.S. Environmental 
Protection Agency (USEPA), and the Ohio Environmental Protection Agency 
(OEPA), appreciates your comments on PRS 416 Data Package, Public Review 
Draft, March 21, 2000. Attached are our responses. 

Should the responses to comments require additional detail, please contact Art 
Kleinrath at (937) 865-3597 and we will gladly arrange a meeting or telephone 
conference. 

Sincerely, 

DOE/MEMP: 

USEPA: 

OEPA: 
Brian K. Nickel, Project Manager 



Substantive Comments 

PRS 416 Data Package 
Public Review Draft 

March 21, 2000 

1. The third sentence of the second paragraph following "PRS HISTORY" 
states that "The Runnoff Hollow was evaluated (In what way was it 
evaluated?) and found to be less than ... " Neither this sentence nor the 
following table indicates from what medium the samples were collected. 
From the units provided in the table (pCilg) and the Guideline Values 
listed (i.e., 55 pCi/g for the 1 o-s risk level for Pu-238), we assume that the 
samples were collected from soil. Is this correct? 

Response: 

The Runoff Hollow is Potential Release Site (PRS) 4. It was evaluated by 
the Mound Core Team as part of a PRS Data Package addressing the 
Miami-Erie Canal: PRSs 1, 2, 3, 4, 5, & 6. PRS 4, along with the other 
Miami-Erie Canal PRSs, was binned as requiring No Further Assessment 
(NFA) on March 20, 1996. The PRS recommendation (for 1, 2, 3, 4, 5, & 
6) was signed on May 8, 1996 and states, in part, that "PRSs 2, 3, 4, 5, 6 
are being addressed under the OU4, Miami-Erie Canal Removal Action 
which includes the removal of contaminated soil and complete verification 
for radiological and chemical contaminants to the stakeholder agreed 
upon clean-up standard; ... " Specifically, with respect to the Runoff Hollow 
(PRS 4), an NFA determination was made based on no sample results 
exceeding the canal's stakeholder approved 75 pCi/g clean up level for 
plutonium-238 in soil. MMCIC will best find answers to this comment in 
the applicab:- 0~ 0 C:C-""r.: ~.-,.:-:,,;....,.,.+~:- P.·":';:-u;:-,;i and related. canal clean-up 
literature. It is noted that the Runoff Hollow is PRS 4 and the PRS being 
addressed is PRS 416. The Runoff Hollow is referenced because water 
that falls within the small watershed drains into PRS 416. 

2. Under "PRS HISTORY," a rationale is provided as to why no further action 
will be taken regarding the Runoff Hollow maximum sample result 
exceeding the Pu-238 Guideline Criteria (i.e., the result is'less than the 
Canal clean-up standard for Pu-238 of 75 pCi/g). What is the rationale for 
no further action regarding the sample result exceeding the Radium-226 
Guideline Criteria, and, perhaps also the J-qualified sample results 
exceeding the Cesium-137 and Stontium-90 Guideline Criteria? It is 
because of a limited number of sample points or because the Runoff 
Hollow is outside of the Mound property? Please explain. 



Response: 

The Runoff Hollow is Potential Release Site (PRS) 4. It was evaluated by 
the Mound Core Team as part of a PRS Data Package addressing the 
Miami-Erie Canal: PRSs 1, 2, 3, 4, 5, & 6. PRS 4, along with the other 
Miami-Erie Canal PRSs, was binned as requiring No Further Assessment 
(NFA) on March 20, 1996. The PRS recommendation (for 1, 2, 3, 4, 5, & 
6) was signed on May 8, 1996 and states, in part, that "PRSs 2, 3, 4, 5, 6 
are being addressed under the OU4, Miami-Erie Canal Removal Action 
which includes the removal of contaminated soil and complete verification 
for radiological and chemical contaminants to the stakeholder agreed 
upon clean-up standard; ... " Although sample results for radium-226, 
strontium-90, and cesium-137 exceed the 1 o-6 guideline value, the 
incremental risk associated with all three of these contaminants is at or 
below the 1 o-S risk level. 

3. In the paragraph titled "Surface/Fixed." Under the heading 
"CONTAMINATION," the sampling effort and results of direct readings for 
alpha identification are discussed. However, the first sentence of that 
paragraph states that the "Concrete surfaces of the box culvert were 
investigated for the presence of alpha (a) and beta (0)/gamma (y) 
emissions." Are direct reading data available for beta/gamma emissions 
from the 1997 and 1998 sampling effort? Were beta/gamma data not 
discussed because the alpha emissions have the more stringent 
screening surface release criteria? Please explain. 

Response: 

Additional text will be inserted into the "surface/fixed" paragraph as 
follows. "The average and maximum allowable residual surface 
>.:::: :~~:r::,-;~L:·_,i ~-,, > .. '~·~dv-';.lma emitters is 5,000 dpm/100 cm2 and 15,000 
dpm/1 00 cm2

, respectively. Results of direct beta/gamma readings 
collected in 1998 indicate no detections at or above 5,000 dpm/1 00 cm2

." 

4. Please provide a more detailed description of what is meant by "a risk­
based evaluation of the current scenario was made and the resultant 
determination was acceptable risk." This phase appears as the second 
sentence under the heading "FURTHER ASSESSMENT ACTIVITY." Was 
this evaluation a simple comparison of sampling results with risk-based 
screening criteria, or were there more complicated assumptions and 
calculations involved. 

Response: 

The most likely exposure scenario involves a heavy equipment operator 
demolishing the entire concrete structure and breathing airborne 



contamination from ground-up residual surface contamination. The 
calculated dose that the person would receive was compared to NRC 
criteria and the resultant risk deemed acceptable by the Core T earn. 
However, 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. 



MOUND 

iiJ 
Environmental 
Restoration 
Program 

MOUND PLANT 
POTENTIAL RELEASE 

SITE PACKAGE 
Notice of Public Review Period 

The following Potential Release Site (PRS) 416 Data Package is available for 
public review in the CERCLA Public Reading Room, 305 E. Central Ave., 
Miamisburg, Ohio. Public comment on this document will be accepted March 22, 
2000 through April 22, 2000. 

Potential Release Site 4l6: 'fwin.:60s 

Questions can be referred to Paul Lucas at (937) 865-4578. 
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PRS 416 

PRS HISTORY: 

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 
of the Mound Plant original property line. 

A small watershed known as "Runoff Hollow" is located between the Mound Plant fence line 
and the Conrail embankment. Stormwater 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 all 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 Twin 60s is 
from 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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CONTAMINATION: 

Sediment. Sampling of the Twin 60s was conducted in 1997 and 1998. A total of 14 sediment 
samples was collected from the floor of the box culvert, distributed over its entire length. One of 
the sample results, at a level of 69.5 pCilg, exceeded the Pu238 guideline criterion of 55 pCi/g 
(10-5 riskf All other sediment results4 were below the Pu238 guideline criterion. Ten of the 14 
samples had no detection ofPu238 at the minimum detectable activity (MDA). Using the MDA 
for averaging purposes, the average result of all 14 samples is 24.3 pCilg. Assuming that all 
MDA results indicate no contamination, the average result ofall14 samples drops to 11.5 pCilg. 
The actual average lies somewhere between 11.5 pCi/g and 24.3 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 (p)/gamma ( y) emissions. 5 A total of 24 direct readings for alpha identification were 
collected on the wing walls and interior surfaces of the box culvert (Figure 3). The average6 

allowable residual surface contamination for transuranic a emitters is 100 dprn/100 cm2
. The 

maximum6 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 
readings was 990 dprn/100 cm2

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

Pu238 was only detected below the former water line, which has been blocked by the addition of 
the stone. 

Surface/Removable. A total of 24 swipes were collected from the same concrete surfaces to 
determine if removable. contamination was present. 5 Results of all Ply 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 p;y and a are 1,000 
dprn/100cm2 and 20 dprn/100cm2

, respectively. 

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

REFERENCES: 

1) Excerpts from Vista Map Sampling Data Query for Runoff Hollow 
2) Risk-Based Guideline Values, Mound Plant, Miamisburg, Ohio, March 1997, Final 

(Revision 4), Appendix B, Tables 4A and 4B. 
3) Excerpt from Mound 2000 Residual Risk Evaluation, January 6, 1997, Revision 0, Final 
4) 1997 and 1998 sediment sampling forms related to the Twin 60s. 
5) 1997 and 1998 radiological survey forms related to the Twin 60s. 
6) Excerpts from Work Plan for Environmental Restoration of the DOE Mound Site, the 

Mound 2000 Approach, February 1999. 



PREPARED BY: 

Karen M. Arthur, Babcock & Wilcox of Ohio Soils Project Engineer 
Joseph 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 qf the 
Core Team binning of PRS 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 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 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/100cm2 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 criteria (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) identified 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/100cm2 a and therefore meet the building release criteria. 

South Pipe. The highest activity found within the bathtub ring in the south pipe was 
300dpm/ 1 00cm2 a. Concrete was poured in the south pipe and surfaces displaying detectable 
activity were encapsulated. 

North Pipe. Eight locations in the north pipe within the bathtub ring had activity greater than 
1,000dpm/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/100cm2 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 Ohio Technical Staff 
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RECOMMENDATION: 

MOUND PLANT 
PRS 416 
Twin 60s 

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 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: 

USEPA: 

OEPA: 

.!E:::~~~~"""--....=:....__tv___:.tf .......... ~::..=.I-4'~"-L..~· -----LL-___ r.e-_;_j~/7 .3 ~ 
Arthur W. Kleinrath, Remedial Project Manager (date) 

Timothy J. Fi ch r, Remedial Project Manager 
_..1 

/:/ .. .-/' Ll. - / /? /.:d ./1-<: ,.?-- ;./p4/ 

SUMMARY OF COMMENTS AND RESPONSES: 

Comment period from 3 /l. ')... / J. I I 0 to __ '-J-t--l#='J..)...~/,__.,l=-fl-fl_• _ 

No comments were received during the comment period. 
' At L ·, .... ~ 

Comment responses can be found~ VJt1 of this 

R 
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Runoff Hollow Data from Vista Map 
Location Collection Chem Measured Value Detection Data Lab 

Comment Sampleld Value name 
value units limit qualifier qualifier name date class 

AN RAN303 19940420 RAD Uranium-238 0.719 PCI/G 

AN RAN305 19940420 ORSVO 4-Nitroaniline 990 UG/KG 990 u u 
AN RAN305 19940420 ORVOA Acrylonitrile 119 UG/KG 119 u u 
AN RAN305 19940420 ORVOA Vinyl Acetate 12 UG/KG 12 u u 
AN RAN305 19940420 ORVOA 4-Methyl-2-pentanone 12 UG/KG 12 UJ u 
AN RAN305 19940420 ORSVO 2,2'-oxybis(1-chloropropane) 400 UG/KG 400 u u 
AN RAN305 19940420 ORVOA Toluene 6 UG/KG J 

AN RAN305 19940420 ORVOA Chlorobenzene 6 UG/KG 6 UJ u 
AN RAN305 19940420 ORSVO Phenol 400 UG/KG 400 u u 
AN RAN305 19940420 ORVOA Hexane 12 UG/KG 12 u u 
AN RAN305 19940420 ORPPB Aroclor-1260 7.8 UG/KG 7.8 u u Exceeds bac1<~nd value. 

AN RAN305 19940420 ORPPB Aroclor-1254 7.8 UGIKG 7.8 u u 
AN RAN305 19940420 ORSVO Bis(2-chloroethyl)ether 400 UG/KG 400 u u 
AN RAN305 19940420 ORSVO Bis(2-chloroethoxy)methane 400 UG/KG 400 u u 
AN RAN305 19940420 ORPPB Aroclor-1221 16 UG/KG 16 u u 
AN RAN305 19940420 ORPPB Aroclor-1232 7.8 UG/KG 7.8 u u r lllh~d- 0. C/ Z 
AN RAN305 19940420 ORSVO Bis(2-ethylhexyl)phthalate 400 UG/KG 400 u u ~ ":~~{.,. I. ,../ 

AN RAN305 19940420 RAD Cesium-137 YvfbKqel; ( ,,gt.f o.1n PCIIG J c vv :: 0";/~f""'l' 
Exceeds soil10-6)aV. Exceeds background value. 

AN RAN305 19940420 ORSVO 4-Nitrophenol 
.., 

990 UG/KG 990 u u 
AN RAN305 19940420 ORVOA 1,2-Dichloroethene 6 UG/KG 6 UJ u 
AN RAN305 19940420 ORSVO 1 ,3-Dichlorobenzene 400 UG/KG 400 u u 
AN RAN305 19940420 ORVOA Carbon Tetrachloride 6 UG/KG 6 UJ II 

AN RAN305 19940420 ORSVO Benzo(a)anthracene 82 UG/KG J J 

AN RAN305 19940420 INORG Cyanide 0.59 MG/KG 0.59 u u Exceeds back!!I(6Und value. 

AN RAN305 19940420 ORPPB Gamma-BHC (Lindane) 0.4 UG/KG 0.4 u u Exceeds backgr)XIild value. I 

AN RAN305 19940420 ORSVO 4-Chloro-3-methylphenol 400 UGIKG 400 u u 
AN RAN305 19940420 ORVOA 2-Hexanone 12 UG/KG 12 UJ u 
AN RAN305 19940420 ORPPB Dieldrin 0.78 UG/KG 0.78 u u Exceeds backgr,2dfl'd value. 

AN RAN305 19940420 ORSVO 2,6-Dinitrotoluene 400 UG/KG 400 u u 
AN RAN305 19940420 ORSVO N-Nitroso-di-n-propylamine 400 UG/KG 400 u u 
AN RAN305 19940420 ORSVO Benzoic Acid 54 UGIKG J J 

AN RAN305 19940420 ORVOA Acetone 12 UG/KG 12 u u 
AN RAN305 19940420 ORVOA Chloroform 6 UGIKG 6 UJ u 
AN RAN305 19940420 ORSVO Hexachloroethane 400 UG/KG 400 u u 
AN. RAN305 19940420 ORSVO 4-Chlorophenyl-phenylether 400 UG/KG 400 u u 
AN RAN305 19940420 ORVOA Benzene 6 UG/KG 6 UJ u 
AN RAN305 19940420 ORVOA 1 , 1 , 1-Trichloroethane 6 UG/KG 6 UJ u 

-

6 0145 



Runoff Hollow Data from Vista Map 
Location Collection Chern Measured Value Detection Data Lab 

Comment Sampleld Value name 
value units limit qualifier qualifier name date class 

AN RAN305 19940420 ORPPB 4,4'-DOT 0.78 UG/KG 0.78 u u 
AN RAN305 19940420 ORSVO Benzo(a)pyrene 94 UGIKG J J 

AN RAN305 19940420 ORSVO 2,4-Dinitrophenol 990 UGIKG 990 u u / 

AN RAN305 19940420 ORPPB Alpha Chlordane 0.4 UGIKG 0.4 u u Exceeds backgriiG"nd value. 

AN RAN305 19940420 ORPPB Gamma Chlordane 0.4 UGIKG 0.4 u u Exceeds backgroc(nd value. 

AN RAN305 19940420 ORSVO Oibenz(a,h)anlhracene 400 UGIKG 400 u u 
AN RAN305 19940420 ORSVO 4,6-Dinitro-o-Cresol 990 UGIKG 990 u u 
AN RAN305 19940420 ORPPB Aroclor-1242 7.8 UGIKG 7.8 u IJ 

AN RAN305 19940420 ORPPB Endrin Ketone 0.78 UG/KG 0.78 u u Exceeds backgr6und value. 

AN RAN305 19940420 ORSVO 4-Bromophenyl-phenyl Ether 400 UG/KG 400 u u 
AN RAN305 19940420 RAO Cobalt-60 0.024 PCI/G 0.024 u NO 

AN RAN305 19940420 ORPPB Heptachlor Epoxide 0.4 UGIKG 0.4 u u Exceeds backgpOund value. 

AN RAN305 19940420 ORPPB Endosulfan Sulfate 0.78 UG/KG 0.78 u u Exceeds backgroun¢'atue. 

AN RAN305 19940420 ORSVO 2,4-Dimethylphenol 400 UGIKG 400 u u 
AN RAN305 19940420 ORSVO 4-Melhylphenol 400 UG/KG 400 u u 
AN RAN305 19940420 ORSVO 1,4-0ichlorobenzene 400 UG/KG 400 u u 
AN RAN305 19940420 ORSVO 4-Chloroaniline 400 UGIKG 400 u u 
AN RAN305 19940420 ORVOA 1 ,2-Dichlorcelhane 6 UG/KG 6 UJ u 
AN RAN305 19940420 ORVOA Ethylbenzene 6 UG/KG 6 UJ u 
AN RAN305 19940420 ORVOA Styrene 6 UGIKG 6 UJ u 
AN RAN305 19940420 ORVOA 1,3-cis-Oichloropropene 6 UG/KG 6 UJ u 
AN RAN305 19940420 ORVOA 1,3-trans-Dichloropropene 6 UG/KG 6 UJ u I 

AN RAN305 19940420 RAD Strontium-90 614JtGi/::: ~ .7~G ic11G J CJ 
/0-P(if/:~·0/ ~~~1=U·(~~ Exceeds soil10-6 GV. Exceeds ckground vatu~ 

AN RAN305 19940420 ORSVO Di-n-octyl Phthalate 
, 

'-«(a UG/KG 400 u u 
AN RAN305 19940420 ORSVO Hexach~robenzene 400 UGIKG 400 u u 
AN RAN305 19940420 ORSVO Anthracene 400 UGIKG 400 u u 
AN RAN305 19940420 ORSVO 2-Benzyl-4-Chlorophenol 400 UG/KG 400 u u 
AN RAN305 19940420 ORSVO 1 ,2,4-Trichlorobenzene 400 UGIKG 400 u u 
AN RAN305 19940420 ORSVO 2,4-0ichlorophenol 400 UG/KG 400 u u 
AN RAN305 19940420 ORSVO 2,4-0initrotoluene 400 UG/KG 400 u u 
AN RAN305 19940420 ORVOA Dibromochloromethane 6 UGIKG 6 UJ u 
AN RAN305 19940420 ORPPB Aroclor-1248 7.8 UGIKG 7.8 u u Exceeds ba.,pl(ground value. 

AN RAN305 19940420 ORPPB Aroclor-1 016 7.8 
, 

UG/KG 7.8 u u 
AN RAN305 19940420 ORVOA Tetrachloroethane 6 UGIKG 6 UJ u 
AN RAN305 19940420 ORSVO Pyrena 240 UG/KG J J 

AN RAN305 19940420 ORSVO Dimethyl Phthalate 400 UG/KG 400 u u 
AN RAN305 19940420 ORSVO Oibenzofuran 400 UG/KG 400 u u 
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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 

AN RAN316 19940420 ORSVO 4,6-Dinitro-o-Cresol 990 UG/KG 990 u u 
AN RAN316 19940420 ORPPB Aroclor-1242 7.8 UG/KG 7.8 u u 
AN RAN316 19940420 ORPPB Endrin Ketone 0.78 UG/KG 0.78 u u Exceeds backgr6und value. 

AN RAN316 19940420 ORSVO 4-Bromophenyl-phenyl Ether 400 UG/KG 400 u u 
AN RAN316 19940420 RAD Cobalt-50 0.0362 PCI/G 0.0362 u ND 

AN RAN316 19940420 ORPPB Heptachlor Epoxide 0.4 UG/KG 0.4 u u Exceeds back,g{cund value. 

AN RAN316 19940420 ORPPB Endosulfan Sulfate 0.78 UG/KG 0.78 u u Exceeds backgro;.wf'd value. 

AN RAN316 19940420 ORSVO 2,4-Dimethylphenol 400 UG/KG 400 u u 
, 

AN RAN316 19940420 ORSVO 4-Methylphenol 400 UG/KG 400 u u 
AN RAN316 19940420 ORSVO 1.4-Dichlorobenzene 400 UG/KG 400 u u 
AN RAN316 19940420 ORSVO 4-Chloroaniline 400 UG/KG 400 u u 
AN RAN316 19940420 ORVOA 1,2-Dichloroethane 6 UG/KG 6 UJ u 
AN RAN316 19940420 ORVOA Ethylbenzene 6 UG/KG 6 UJ u 
AN RAN316 19940420 ORVOA Styrene 6 UG/KG 6 UJ u 
AN RAN316 19940420 ORVOA 1,3-cis-Dichloropropene 6 UG/KG 6 UJ u 
AN RAN316 19940420 ORVOA 1,3-trans-Dichloropropene 6 UG/KG 6 UJ u lfl -b, ? AAI':I~ JW .... A =-fJ. 1"1.-

AN RAN316 19940420 RAD Strontium-90 £?,1t4J+-w ~ g_7 ?- 8.29 PCI/G J CJ 
IV ,... "W't""r 7J./ - '() ' II'!P. 

Exceeds soil10-6 GV. Exceeds background value. 

AN RAN316 19940420 ORSVO Di-n-cetyl Phthalate 
.., 

400 UG/KG 400 u u 
AN RAN316 19940420 ORSVO Hexachlorobenzene 400 UG/KG 400 u u 
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 ' 

AN RAN316 19940420 ORSVO 1,2,4-Trichlorobenzene 400 UG/KG 400 u u 
AN RAN316 19940420 ORSVO 2.4-Dichlorophenol 400 UG/KG 400 u J 

AN RAN316 19940420 ORSVO 2.4-Dinitrotoluene 400 UG/KG 400 u u 
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 Exceeds bac;{round value. 

AN RAN316 19940420 ORPPB Aroclor-1016 7.8 UG/KG 7.8 u u 
AN RAN316 19940420 ORVOA Tetrachloroethane 6 UG/KG 6 UJ u 
AN RAN316 19940420 ORSVO Pyrene 130 UG/KG J J ,-:;: 
AN RAN316 19940420 ORSVO Dimethyl Phthalate 400 UG/KG 400 u u .. ~ {<~ 
AN RAN316 19940420 ORSVO Dibenzofuran 400 UG/KG 400 u u \. ..... \U lA 
AN RAN316 19940420 ORVOA Xylenes, Total 6 UG/KG 6 UJ u L'\V / nV.\ J 
AN RAN316 19940420 ORVOA 1,2-Diethylbenzene 24 UG/KG 24 u u , pt.. "V ., "~ \ 
AN RAN316 19940420 RAD Potassium-40 29.5 PCI/G ()J'' 

AN RAN316 19940420 RAD 
Exceeds soil;-6-6 GV. Exceeds backgro!!nd value. 

Plutonium-238 33 PCI/G Exceeds other criteria. 

AN RAN316 19940420 INORG Antimony 0.73 MG/KG 0.73 UJ U N 
--
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Runoff Hollow Data from Vista Map 
Location Collection Chern Measured Value Detection Data Lab 

Comment Sampleld Value name 
name date class value units limit qualifier qualifier 

N04 N04301 19940608 INORG Nickel 25.3 MG/KG 

N04 N04301 19940608 INORG Potassium 1060 MG/KG B 

N04 N04301 19940608 INORG Silver 1.2 MG/KG 1.2 u u 
N04 N04301 19940608 INORG Sodium 471 MG/KG 471 u u Exceeds bac~ound value. 

N04 N04301 19940608 INORG Thallium 0.9 MG/KG 0.9 u u Exceeds bac~und value. 

N04 N04301 19940608 ORSVO Benzyl Alcohol 420 UGIKG 420 u u 

N04 N04301 19940608 RAD Plutonium-238 18 PCI/G -'-~// Exceeds soi11g,6GV. Exceeds background value. 

.P\J\{_ 
v 

N04 N04301 19940608 RAD Plutonium-238 6 PCI/G JfU Exceeds soil1~ GV. Exceeds background value. 

N04 N04301 19940608 RAD Plutonium-238 7 PCI/G C>l' ;~ ' ~ .. \c.v Exceeds soil1~ GV. Exceeds background value. 

\vh ~- , ... ~ 
Exceeds soil10.( GV. Exceeds background value. N04 N04301 19940608 RAD Plutonium-238 9 PCI/G v:J u 1 

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

N04 N04301 19940608 RAD Plutonium-238 7 PCIIG u Exceeds soil1~ GV. Exceeds background value. 

~kiJJ+~V::: Z.l~ 
..... 

. 13£~ 
N04 N04301 19940608 RAD Radium-226 3.3 PCI/G 6t4d~ t .o riA/c. . 10-»::: Cl Exce ds u-1o-6 GV. Exceeds background value. 

N04 N04301 19940608 RAD Thonum-230 1.52 PCIIG Exceeds soil 1.P-e GV. Jtj -t:J : 'I 'I /)fA/ t1 

N04 N04301 19940608 RAD Thorium-228 0.902 PCI/G Exceeds soil19-6 GV. t!urri'Mi:; ~ ;. 
N04 N04301 19940608 RAD Americium-241 0.159 PCI/G 0.159 u NO ~.0 1)(;."/a 
N04 N04301 19940608 ANION Nitrate/Nitrite 0.62 MG/KG 0.62 u u ,..,/ 

N04 N04301 19940608 RAD Uranium-235 0.0556 PCI/G 

N04 N04301 19940608 ORSVO Benzo(g,h,i)perylene 420 UG/KG 420 u u 
N04 N04301 19940608 ORSVO lndeno(1 ,2,3-cd)pyrene 420 UG/KG 420 u u 
N04 N04301 19940608 ORSVO Benzo(b)fluoranthene 420 UG/KG 420 u u 
N04 N04301 19940608 ORSVO Fluoranthene 420 UG/KG 420 u u 
N04 N04301 19940608 ORSVO Benzo(k)fluoranthene 420 UG/KG 420 u u 
N04 N04301 19940608 ORSVO Acenaphthy1ene 420 UGIKG 420 u u 
N04 N04301 19940608 ORSVO Chrysene 420 UGIKG 420 u u 
N04 N04301 19940608 OREXP HMX 2.7 MG/KG 2.7 u u 
N04 N04301 19940608 ORPPB Aldrin 0.42 UG/KG 0.42 u u Exceeds ;{c:kground value. 

N04 N04301 19940608 ORPPB Alpha-BHC 0.42 UGIKG 0.42 u u Exceeds back~und value. 

N04 N04301 19940608 ORPPB Beta-BHC 0.42 UG/KG 0.42 u ~ Exceeds backgrouj)d\talue. 

N04 N04301 19940608 ORPPB Delta-BHC 0.42 UG/KG 0.42 u u / 

N04 N04301 19940608 ORPPB Endosulfan II 0.82 UG/KG 0.82 u u 
N04 N04301 19940608 OREXP 2-Amino-4,6-dinitrotoluene 0.31 MG/KG 0.31 u u 
N04 N04301 19940608 OREXP Tetryl 0.81 MG/KG 0.81 u u 
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Comment 
name 

Sampleld 
date class 

Value name 
value units limit qualifier qualifier 

N04 N04301 19940608 OAPPB 4,4'·DOT 0.82 UG!KG 0.82 UJ u 
N04 N04301 19940608 OASVO Benzo(a)pyrene u;-& -::. 'llo 420 UG!KG 420 (u) u Exceeds soil10-6 GV. ~ ().tfJ m'J/K.lf ~ 
N04 N04301 19940608 ORSVO 2,4·Dinitrophenol 1000 UG!KG 1000 u u :; 'flO "'i /IC.. q -:..1 
N04 N04301 19940608 OAPPB Alpha Chlordane 0.42 UGIKG 0.42 u u Exceeds bajill(ground value. 

.... '-J 

N04 N04301 19940608 OAPPB Gamma Chlordane 0.42 UGIKG 0.42 u u Exceeds bac~ound value. 

N04 N04301 19940608 OASVO Dibenz(a,h)anthracene /0 -o :::. 'II 0 420 UGIKG 420 (u) u Exceeds soil 10·6 GV.::: 1), 1/J /11q} ~ =' 

N04 N04301 19940608 OASVO 4,6-Dinitro-o-Cresol 1000 UG!KG 1000 u u l/ltJ ..... !tA. 
N04 N04301 19940608 OAPPB Aroclor-1242 8.2 UG/KG 8.2 u u .JI 7} 

N04 N04301 19940608 OAPPB Endrin Ketone 0.82 UG!KG 0.82 u u Exceeds bac~und value. 

N04 N04301 19940608 AAD Cobalt·OO 0.0364 PCI/G 0.0364 u NO 

N04 N04301 19940608 OAPPB Heptachlor Epoxide 0.42 UGIKG 0.42 u u Exceeds ba~ound value. 

N04 N04301 19940608 OAPPB Endosulfan Sulfate 0.82 UGIKG 0.82 u u Exceeds backg(((und value. 

N04 N04301 19940608 OASVO 2.4·Dimethylphenol 420 UGIKG 420 u u 
N04 N04301 19940608 ORSVO 4·Methylphenol 420 UG/KG 420 u u 
N04 N04301 19940608 OASVO 1,4-Dichlorobenzene 420 UGIKG 420 u u 
N04 N04301 19940608 OASVO 4-Chloroaniline 420 UGIKG 420 u u 
N04 N04301 19940608 OAVOA 1 ,2~Dichloroethane 6 UGIKG 6 UJ u 
N04 N04301 19940608 ORVOA Ethyl benzene 6 UGIKG 6 UJ u 
N04 N04301 19940608 OAVOA Styrene 6 UG/KG 6 UJ u 
N04 N04301 19940608 AAD Cesium-137 0.0293 PCI/G 0.0293 u NO 

N04 N04301 19940608 ORVOA 1,3-cis· Dichloropropene 6 UGIKG 6 UJ u 
N04 N04301 19940608 ORVOA 1 ,3-trans-Dichloropropene 6 UGIKG 6 UJ u 
N04 N04301 19940608 AAD Strontium·90 0.728 PCI/G 0.728 u tiDM Exceeds bac~ound value. 

N04 N04301 19940608 OASVO 4-Bromophenyl-phenyl Ether 420 UGIKG 420 u u 
N04 N04301 19940608 ORSVO Di·n-octyl Phthalate 420 UGIKG 420 u u 
N04 N04301 19940608 OASVO Hexachicrobenzene 420 UGIKG 420 u u 
N04 N04301 19940608 OREXP 2,4,6-Trinitrotoluene 0.31 MG/KG 0.31 u u 
N04 N04301 19940608 ORSVO Anthracene 420 UGIKG 420 u u 
N04 N04301 19940608 ORSVO 2-Benzyi·4·Chlorophenol 420 UGIKG 420 u u 
N04 N04301 19940608 ORSVO 1 ,2,4·Trichlorobenzene 420 UG/KG 420 u u 
N04 N04301 19940608 OASVO 2,4·Dichlorophenol 420 UGIKG 420 u u 
N04 N04301 19940608 OREXP 2,4·Dinitrotoluene 0.31 MG/KG 0.31 u u 
N04 N04301 19940608 ORSVO 2,4·Dinitrotoluene 420 UGIKG 420 u u 
N04 N04301 19940608 OAEXP ADX 1.2 MG/KG 1.2 u u 
N04 N04301 19940608 ORVOA Dibromochicromethane 6 UGIKG 6 .UJ u / 
N04 N04301 19940608 ORPPB Aroclor-1248 8.2 UGIKG 8.2 u u Exceeds Qa{kground value. 

N04 N04301 19940608 OAPPB Aroclor-1016 __ 82 u_(3/fS(3 :...__ 8.2 u u --· - '---
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Comment Sampleld Value name 
name date class value units limit qualifier qualifier 

97VRHN1 750011 19961028 ORSVO 2-Chloronaphthalene 430 UG/KG 430 u 
97VRHN1 750011 19961028 ORSVO 3,3'-Dichlorobenzidine 430 UG/KG 430 u 
97VRHN1 750011 19961028 ORSVO 2-Methylphenol 430 UG/KG 430 u 
97VRHN1 750011 19961028 ORSVO 1,2-Dichlorobenzene 430 UG/KG 430 u 
97VRHN1 750011 19961028 ORSVO 2-Chlorophenol 430 UG/KG 430 u 
97VRHN1 750011 19961028 ORSVO 2.4,5-Trichlorophenol 1100 UG/KG 1100 u 
97VRHN1 750011 19961028 ORSVO Nitrobenzene 430 UG/KG 430 u 
97VRHN1 750011 19961028 ORSVO 3-Nitroaniline 1100 UG/KG 1100 u 
97VRHN1 750011 19961028 RAD Plutonium-239/240 0.0528 PCI/G 0.00161 

97VRHN1 750011 19961028 RAD Uranium-238 0.979 PCIIG 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 
97VRHN1 750011 19961028 ANION Sulfate 320 MG/KG 320 u 
97VRHN2 750021 19961028 RAD Plutonium-238 3.31 PCIIG 0.00789 Exceeds baGI<Gound value. ,..... 
97VRHN2 750021 19961028 RAD Plutonium-239/240 0.0379 PCIIG 0.00789 " 1-rJf;f -::v'l_)_ c<,..Ct' l 

21.9 PCI/G 
~~~IV "YJ 

97VRHN3 750031 19961028 RAD Plutonium-238 0.00921 Exceeds soil -6 GV. Exceeds background value. 

97VRHN3 750031 19961028 RAD Plutonium-239/240 0.214 PCIIG O.Q109 / 

~ ~CIIG 
Exceeds soil1e(6 GV. Exceeds background value. 

97VRHN4 750041 19961028 RAD Plutonium-238 0.00975 Exceeds other criteria. 

97VRHN4 750041 19961028 RAD Plutonium-239/240 M98 PCIIG 0.00974 

/t ~ ~CIIG. 
Exceeds soil 10-6 GV. Exceeds background value. 

97VRHN5 750051 19961028 RAD Plutonium-238 0.0142 Exceeds other criteria. 

97VRHN5 750051 19961028 RAD Plutonium-239/240 I 0.541 PCIIG 0.0155 
I 

(iu,.. (' evt;l p~/ 

45 of45 



RISK-BASED GUIDELINE VALUES 

MOUND PLANT 
MIAMISBURG, OHIO 

March 1997 

Submitted to the 
Miamisburg Environmental Management Project 

U.S. DEPARTMENT OF ENERGY 

Prepared by 
HAZARDOUS WASTE REMEDIAL ACTIONS PROGRAM 

Environmental Management and Enrichment Facilities 
Managed by 

LOCKHEED MARTIN ENERGY SYSTEMS, INC. 
for the 

U.S. DEPARTMENT OF ENERGY 
under contract DE-AC05-840R21400 

Revised by EG~G Mound Applied Technologies, Inc. 

FINAL 
(REVISION 4) 



TABLE4A 

CHEMICAL 

Hl&b E~:plotlftl 

ltMX 

PE'rn 

RDX 

laorpnla 

Aluminum 

Alltlmony 

Ancnlc 

Blrlum 

Bcrylli11111 

Cldmlum (Diet) 

Cbroml~~~nm 

OuomlumVJ 

Cobalt 

Copper 

Mound Plant 
Final (Rev. 4) 

- -

OVfor 
TR•lo-t 

2.70e+OJ 

7.00c+01 

~ ---

1 Construction/Mound Employee- Soil/Sediment Guideline Values: Chemicals (Units= mglkg) 

Ingestion 

OVfor GVfor GVfor 
TR•Ht' TR•lo-t HI• I 

1.1~ 

2.7~ 2.70e+01 6.4~ 

S.SOe+ill 

6.40e+ill 

I.S~ 

7.00c+00 ?.OOc-OI J.IOe+Ol 

2.10e+il2 

2.10e+i>S 

I.IOe+ill -

- - - -

Inhalation 

GVfor GVfor GVfor 
TR•IO .. TRaJ()'S TR•lo-t 

6.00e-HIS 6.~ 6.00e-HIJ 

l.6Se+<l6 . 3.6St+OS l.6Se+04 

S.OOe-Hl6 s.~.5 S.00e-+04 

?.SOe-+OS 7 . .5~ ? . .50e-+03 

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

-

Ingestion + Inhalation 

GVfor GVfor GVfor GVfor 
HI• I TR•to-t TR•Ht' TR•to-t 

. 

l.10e+{)6 

?.OOc+OJ 7.00c+00 1. ()()e.() I 

GVfor 
HJ•l 

I.S~ 
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fABLE4A 

CHEMICAL 

:yanlde 

:ron 

~ead 

~ithium 

\tanganesc (Diet) 

Men:wy 

~ickel 

)ilver 

l"halliwn 

Vanadium 

line 

Ore.ale~ 

1,1,1· "frlchloroetbmo 

I,I·Dichloroethano 

1,2-DIChloroetlwle 

. Mound Plant 
Final (Rev. 4) 

-- ·--

Construction/Mound Employee- Soil/Sediment Guideline Values: Chemicals (Units= mglkg) 

Ingestion 

GVfor GVfor GVfor GVfor 
TR.~a}()-4 TR•l0"5 TR .. l()-4 Hl .. l 

4.30e+03 

3.~ 

UOe+OI 

4.30e+03 

1.10e+03 

. 
I.'Oe+03 

6.40e+04 ---

2.10e+04 

3.30e+03 3.30e+02 3.30e+OI 

Inhalation 

GVfor GVfor GVfor GVfor 
TR.=l()-4 TR.::olO"' TR.=l()-4 HJa} 

3.10e+O' 

1.~ 

7.10c+OO 

1.70e+03 1.70e+02 1.70e+01 

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

Ingestion + Inhalation 

GVfor GVfor GVfor 
TR.m}()-4 TR.alO"' TR.•lQ-4 

. 

-

1.10e+03 
' 

1.10e+02 I.IOe+OI 
------

GVfor 
Hl•l 

2.70e-+<M 

6.40e+OI 

7.10e+00 

-



TABLE4A 

CHEMICAL . 

l,l·ln!IJ-Dicbloroclhylcnc 

2·BIIIIIIone 

2-H~ 

2·Methylnaph1halene 

4-Melhyl-2·1'cniiii0De 

4-MethylphcDol 

Acetone 

. Bcmme 

:Bau:olc:Aclcl 

j BromodlchiCII'OIIIdllme 
I 

Butyl benzyl pblhlllle 

. Carboa Disulfide 

Clrtlcm TctrKhloride 

Cbiiii'Cidbmc 

Ouyseue 

Mound Plant 
Final (Rev. 4) 

OVfor 
1R•lo-' 

1.05e+04 

U()e+{)J 

2.J()e+{)J 

4.10e+{)4 

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

Ingestion 

OVfor OVfor GVfcir 
TR•lO" 1R•Io-' lll•l 

4.30e+{)J 

I. JOe+{)$ 

1.70e+{)4 

l.l()e+{)J 

2.10e+{)4 

1.05e+03 l.~e+.Ol 

1.50e+{).5 

UOe+Ol 4.10e+{)l 4.30e+{)J 

4.30e+{)4 

2.10e+{)4 

2.30e+02 2.J()e+{)l 1 • .50e+02 

4.10e+{)J 4.10e+02 

Inhalation 

GVfor GVfor OVfor GVfor 
m .. ro~ JR:zlO" 1R=Io-' m-1 

9.30e+{)J 

7.00e+02 

2.4.5e+03 4.6.5e+02 4.6~1 

2.90e+02 

2.55e+03 2..5.5e+02 2..5.5e+OI 

1.60e+02 

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

Ingestion + Inhalation 

OVfor OVfor OVfor 
JRaJ()-1 1R•l0"' JRalo-' 

. 

2.45tto) 3.20e+02 3.20e+{)l 

1.2~- 1.20e+02 l.l()e+{)l 

' 

OVfor 
}lla( 

9.l()e+{)J 

7.00e+02 

2.10e+02 
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TABLE4A 

CHEMICAL 

Cresols 

Dl·n-bulylplriiU!e 

Df-n.ocl7~ 

D~ 

! Dlcbloromedulne 
I I Dletb71 ~ 1,4-

!Ethyl~ 

!Reate 

: lsophoroac 

, Mctltylladldo 

;N-i!~llmlae 

Pcntldlloropbenol 

Phenol 

TeMcb!O!Oetbcne 

Tolueoc 

Mound Plant 
Final (Rev. 4) 

GVfor 
TR•l~ 

Uk+OJ 

3.95e+<M 

3.15e+OS 

6.00e+04 

2.JOeo+03 

Construction/Mound Employee- Soil/Sediment Guideline Values: Chemicals (Units = mglkg) 

Ingestion 

GVfor GVfor GVfor 
TR•lctf TR•IO"' ffi"'l 

2.10ct04 

Ulle+Ol 

3..$~ 3.55tH)I 4.Jlle+03 

3.9~3 3.~ IJOc+04 

2.10c+04 

IJOe+O<I 

3.1~ l.ljtH)) 4Jlle+04 

ti.OOe+Ol 6.00e+02 

2.$0e+02 2-'0e+OI ti.40e+03 

I.Jlle+O$ 

1J()e-H)J 

4JOe+04 

Inhalation 

GVfor OVfor GVfor 
TR .. l~ TR"'IO"' TR .. l~ 

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

GVfor 
m•t 

1.~3 

4.10e-01 . 

9.10ei{ll 

2.5~ 

Ingestion + Inhalation 

GVfor . I!GVfor GVfor 
TR•I~ 

1
TR•IO"' TR.aJ~ 

. 

- ·--

GVfor 
ffiaJ 

1.001:+4>3 

UOe-OI 

9.10e+OI 

I 

2.5~ I 
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TABLE4A 

CHEMICAL 

T~ 

TricblOI'MIIIyiCIIe 

Tr!d!loro~ 

Trfc:hl~ 

Xylene 

bis(2·Ethyl'helt)'l)phthaiiiC 

PAHt 

Ac:aurphtllyle~~e 

ADthl!lcme 

Beuzo(a)lntllrfoccDe 

Bcnm(a)pyn:ne 

llaml(b)fluonll'dlelle 

l!alzo(&h,l)payle~~e 

Bcnm(k)fi~ 

Dlbcnz(a,b)mldu-

Mound Plant 
Final (Rev. 4) 

OVfor 
TR•JO" 

3.7~ 

2.10e+04 

·-~ 

2.1je+04 

UO!I+Ol 

UOe+OI 

.... ~ 

UOe+Ol 

4.10e+OI 

' . 
1 Construction/Mound Employee - Soil/Sediment Guideline Values: Chemicals (Units= mglkg) 

Ingestion Inhalation l.agestion + Inhalation 

GVfor ovror OVfor 
TR•l<rl TR•IO" ID•I 

3.7~1 1.7~ .C.J(Ie+(l.J 

2.70e+4.13 2.70e+Ol 

6 . .COe+O.c 

4.90t+03 4.9Ge+Ol l.IOe+Ol 

4.30e+OS 

2.15e+OJ 2.Ue+02 4.30e+03 

6.40e+04 

4.10e+01 4.10e+OO 

4.10e+OO 4.10e-01 

4.10t+OI 4.10e+OO 

4.1~ 4.10e+OI 

4.10e+OO 4.10e-01 

GVfor GVfor OVfor OVfor 
TR•lO" TR•l<rl TR•Ut4 I:D•I 

S.00e-+<19 S.OOc+OS S.OOe+O'T 

2.2~ 2.20e+Ol We+02 

7.30e+Ol 

1.55e+03 1.55e+02 1.55e+OI 

Risk-Based Cleanup Guideline Values Report· Appendix B 
Man::h, 1997 

OVfor OVfor GVfor 
TR•IO" TR•l<rl TR•lO" 

3.75e+04 3.75e+O.J 3.7~ 

2.20t"l3 l»e++l J.l$e+02 

1.55e+03 1.5~ IJ5e+OI 

GVfor ! 

ID•l I 
I 

7.30!1+0l 
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fl!l1ll8- -

TABLE4A 

CHEMICAL 

Fluorarnhcne 

lndeno( 1,2.3<d)pyrcne 

Phenanthrene 

Pyrene 

Pestlddes/PCBI 

4,4'-DDE 

4,4'-DDT 

Aroclar 1248 

Aroclor I 254 

Aroclar 1260 

Be~a-BHC 

Dieldrin 

EndriD Ketone 

Mound Plant 
Final (Rev. 4) 

·- ~ 

GVfor 
TR•lQ-4 

4.10e+02 

9.00e+02 

9.00e+02 

3.15e+OI 

3.15e+01 

1.65e+02 

1.15e+OI 

..._ 

Construction/Mound Employee- Soil/Sediment Guideline Values: Chemicals (Units= mglkg) 

Ingestion 

GVfor GVfor GVfor 
TR-10"' TR•lQ-4 Hl•l 

1.5~3 

4.1~1 4.10e400 

6.4~3 

9.00e-+01 9.~ 

9.00e-+01 9.~ I.IOe+Ol 

3.15e+OO 3.15o-OI 

4JOe+OO 

3.15~ 3.15o-OI 

1.65e+OI 1.65e-+OO 

1.15e+OO l.85o-OI 1.1~1 

Inhalation 

OVfor GVfor OVfor GVfor 
TR•JQ-4 TR•lo-' TR•tctt Hl•l 

9.00e-+07 9.00e+06 9.00e-+05 

1.~ \.7~ 1.7~5 

.. ~ 1.~5 1.~ 

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

1 Ingestion + Inhalation 

GVfor dvror OVfor 
TR•IQ-4 TR•Io-' TR•tctt 

9.~ 9.00e-+01 9.~ 

1.65~ 1.65e+OI t.6$e+O() 

1.15e+OI 1.15e+OO 1.15o-Ot 

----

I 

GVfor 
Hl•l 

I 

-
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I 

TABLE48 

RADIONUCLIDE 

Actinium-227+0 

Americium-241 

Bismuth-207 

Cesium-137+0 

Cobalt-60 

Plutonium-238 

Plutonium-239 

Plutonium-240 

Radium-226+0 

Strontium-90+0 

Thorium-228+0 

Thorium-230 

Thorium-232 

Tritium 

Uranium-233 

Uranium-234 

Uranium-235+0 

Uranium-238+0 

Mound Plant 

Final (Rev. 4) 

II 

--

Construction/Mound Employee- SoiVSediment Guideline Values: Radionuclides (Units =pCi/g) 

Ingestion. 

GV forTR = 

10-4 10-5 

2.65E+02 2.65E+Ol 

5.00E+02 5.00E+Ol 

3.30E+04 3.30E+03 

5.50E+03 5.50E+02 

9.00E+03 9.00E+02 

5.50E+02 5.50E+Ol 

5.50E+02 5.50E+Ol 

5.50E+02 5.50E+01 

5.50E+02 5.50E+Ol 

3.00E+03 3.00E+02 

7.00E+02 7.00E+Ol 

4.45E+03 4.45E+02 

5.00E+03 5.00E+02 

2.35E+06 2.35E+05 

3.70E+03 3.70E+02 

3.75E+03 3.75E+02 

3.55E+03 3.55E+02 

2.70E+03 2.70E+02 

I External I Inhalation 

GV forTR= GV forTR= 
10-6 10-4 10-5 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+Ol 1.75E+00 1.75E-Ol l.80E+09 

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

9.00E+01 l.OOE+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+Ol 1.45E+00 1.45E-Ol 6.00E+06 

3.00E+01 2.45E+08 

7.00E+00 l.OOE+02 l.OOE+Ol 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 1.30E+06 

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

Risk-Based GuideHne Values Report- Appendix B 

March 1997 

10-5 

2.20E+04 

4.45E+04 

l.80E+08 

9.00E+07 

2.50E+07 

6.50E+04 

6.00E+04 

6.00E+04 

6.00E+05 

2.45E+07 

1.75E+04 

1.00E+05 

9.00E+04 

1.80E+10 

1.20E+05 

1.20E+05 

1.30E+05 

1.40E+05 

I Ingestion + External + Inhalation I 
GV forTR = 

10-6 10
4 10-5 10-6 

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

4.45E+03 4.95E+02 4.95E+Ol 4.95E+00 

1.80E+07 l.75E+Ol l.75E+00 l.75E-Ol 

9.00E+06 4.60E+Ol 4.60E+00 4.60E-Ol 

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

6.50E+03 5.50E+02 5.50E+Ol 5.50E+00 

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

6.00E+03 5.50E+02 5.50E+Ol 5.50E+00 

6.00E+04 1.40E+01 1.40E+OO 1.40E-Ol 

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

1.75E+03 8.50E+Ol 8.50E+00 8.50E-01 

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

9.00E+03 5.00E+03 5.00E+02 5.00E+01 

1.80E+09 2.35E+06 2.35E+05 2.35E+04 

1.20E+04 3.70E+03 3.70E+02 3.70E+Ol 

1.20E+04 3.75E+03 3.75E+02 3.75E+Ol 

1.30E+04 3.35E+02 3.35E+Ol 3.35E+OO 

1.40E+04 1.10E+03 1.10E+02 1.10E+01 

70 



I 

MOUND j· 
• 

I 
I 
·~ 

i 
I Environmental 

-
Restoration 
Program 

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

. . . . 

1 
l 

' 
: . · l\lf;ltJ'II'D:200o ·. · · 
·····Residual Ri~i E~iiiJStion.Methodology 

MOUND.PLANT 
~ 

( 

1 
1 

~ 

~ 

' 
' ' 



I 
I 
I 
I 
I 
I 
I 
I 
I 

' 

I 

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 (pCi/1) Background Value (pCi/g)1 

Americium-241 Not detected in any sample Not detected in any sample 

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

Bismuth-21 0 Not detected in any sample Not detected in any sample 

Cesium-137 0.73 0.42 

Cobalt 1.01 l 

Plutooium-23 8 0.25 0.13 

Plutooium-239/240 0.32 0.18 

Potassium-40 37.9 37.0 

Radium-226 2.95 -2.0 

Strontium-90 21.9 0.72 

Thorium-228 2.13 1.5 

Thorium-23<Y 2.44 1.9 

Thorium-232 1.69 1.4 

Tritium 8.28 1.6 

Uranium-234 1.16 1.1 

Uranium-235/236 0.12 0.11 

Uranium-238 1.29 1.2 

1 Upper 95th% Tolerance Limit 
11te background value could not be computed due to the large number of non-detects in the sample set 
3 From Regional Soils Investigation {DOE, 1995a) _ 
ER Program, Mound Plant 
Mound 2000 Residual Risk Evaluation Methodology 
F"mal. Revision 0 
January 6, 1997 
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R.ADIOLOGtCAL.SURVEY DATA SHEET 
LOCATION: (BLDGJAAENAOOM) 

PURPOSE: 

MAP/DRAWING 

TWIN 60's under RailRoad Old Mound outfall to canal 

NORTH 

< (!j) 
Q 

® 
@ 

@ 

West Entrance (top view) 

I 

LEGEND: # = mrem/hr (y) whole body · & = mremlhr neutron 
# E = mremlhr ( P+TJ+y) extremity on contact 

~ = air sample number 

{!) = swipe number 

a or/~ = direct cont. ' 
v::::J measurement in dpm/100cm2 

~-----------------------------------------------------------------------· 
INSTRUMENTS USED 



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

' 

COMMENTS: -~ 

~ 
~ 
~ 

ML·9620 (10-95) 

a Removable eo"""'na'''" a >Jmome ·raZriiiJij~ ~ 
I Swlpes (dpml100cm2) or Airborne (ltCVcc) 

Sample # ~ly Alpha Tritium Comments _ ' 

1\ 
\ 
\ · ... \ 

\ 
\ 

\ ~-: 

\ 
\ 
\ ...... ·~ 

~ ~ 
-

--
~ ...... 

-.A 

-Y: .. .. _ 

~ ,~ .. 
-~~ 
rtn~ 
-1:)~ 

~t ~ 
-~ ~\ 

• ~ --· 
-~ 

I ~ 
\ 

1\ 

\ 
\ : 

.• ~ 

\ 
\ 

\ 

-"' 
""' 

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

skln dose rates -- • 
3. To request RO Count Room analysis for Jlly, alpha or tritium, 

leave column blank. Mark column N/A If not needed.-lf count 
room printout of results are attached, write •see attached" In -

" 

column. · - __ . 
4. Annotate special sample type (e.g. sOli, water), specialldenUflefli=­

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



CA70_1964 
GF-3 

I 0.000000 1 15.8206 I 1:10:49PM Dec/2/1997 1 

5801 781.000 I CA704964 Twin 60's (inside) #1Rec.12/2/9" 

. . 97~ {)U-/ r ?(J5" ---·- ------------------------------------------------------1~j £ -1-~ -, ~- ---· 

Sample Filename: 
Sample Identification: 

C3 01695.SO 
CA704964 

Title: 
Begin Collection Time & Date: 

CA704964 Twin 60's (inside) #~Rec.12/2/97 
1:10:49PM Dec/2/1997 

Detector Identification: CF-3 
User Identification: 5801 
Sample Quantity: 781.000 grams 

Isotope 

Pu-238 

Density: 
Efficiency: 

Energy 
(keV) 

15-20 

Concentration 
(pCi/gram) 

0.000000 

Concentration: 

1.64421 
0.00355000 

0.000000 

MDA 
(pCi/gram) 

15.8206 

Flag 

Use MDA value 



C:A70~·9.65 o .192059 1 11.7006 I 1:14: 32PM Dec/2/1997 1 

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

. 'f"l- DIA~-- ?o{:{ 
--------------~-----------------------------------------------?.----~,--------

Fdj Q.. vr 'r' ~ 

Sample Filename: 
Sample Identification: 
Title: 

C4 01631.50 
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 
Sample Quantity: 822.000 grams 

Isotope Energy 
(J<eV) 

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 

[ 1\.l p e;./9, LA ] 

~~ 



· ~A704S66 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.12/2/9~ 

---_. ----------.,. -----------------------------------------------_fl:: !' ~ J_tJ_~- -
l~e ~? /~ 

Sample Filename: 
Sample Identification: 

C5 01532.SO 
CA704966 

Title: 
Begin CollectiOH-Time & Date: 

CA704966 Twin 60's (inside)#3 Rec.12/2/97 
1:17:30PM Dec/2/1997 

Detector Identification: CF-5 
User Identification: 5801 
Sample Quantity: 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 o.oooooo I 17.9006 , 1:39:29PM Dec/2/1997 , 
:cF-3 5801 730.000 I CA704967 Twin 60's (inside)#4 Rec.12/2/9 

------------------------ _______________________________________ 1J:P~i:_lo~ 
. f~~ f,. 1- 'Ju_ 

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: CF-3 
User Identification: 5801 
Sample Quantity: 730.000 grams 

Isotope 

Pu-238 

Density: 
Efficiency: 

Energy 
(keV) 

15-20 

Concentration 
(pCi/gram) 

0.000000 

Concentration: 

1.53684 
0.00355000 

0.000000 

MDA 
{pCi/gram) 

17.9006 

Flag 

Use MDA value 



CA704-~68 
CF-4 . 

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

5801 653.000 1 CA704968 Twin 60's (inside)#5 Rec.12/2/97 

---------------·----~--------------------------------------------------------~~ 
. '11., (j U '1 r { c • 

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

C4 01632.$0 
CA704968 
CA704968 Twin 60's (inside)#5 
1:40:31PM Dec/2/1997 
CF-4 

5801 
653.000 grams 

/lt-ia- 7 ·p ~ 

Rec.12/2/97 

Isotope Energy 
(keV) 

Concentration 
(pCi/gram) 

MDA 
(pCi/gram) 

Flag 

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

?u-238 15-20 

Density: 
Efficiency: 
Concentration: 

1.37474 
0.00370700 

69.5429 

69.5429 14.4045 

h9. sf C../~ 1 

~~ 



-.;~ 704";'36 9 44.9997 I 16.7688 I 1:41:41PM Dec/2/1997 I 

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

----------------------------------------~----------------------------~.~t--~>-
ar 1 .- ~ (.,U1,... 

Sample Filename: 
Sample Identifir~r;on: 
Title: 
Begin Collection Time & Date: 
Detector Identification: 
User Identification: 
Sample Quantity: 

C5 01533.SO 
CA704969 

-, b ( z, r &.,1 e. ~ q 12--t. 

CA704969 Twin 60's (inside)#6 Rec.12/2/97 
1:41:41PM Dec/2/1997 
CF-5 
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 

/4s.opc;;_l 
~Q.jlj 

'H 



C:A704"970 
CF-3 

I 
18.7682 , 14.3090 I 2:02:37PM Dec/2/1997 1 

5613 665.000 1 CA704970 twin60'S (INSIDE)1 Rec.12/2/97 

- - - _· - - - - - - - - - - .:. - - - - - - - - - - - - - - - - - - - - '- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~~' - - -~ '"J_ . 'l .7 _ 0 ~v. -· tlr3-

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

. f~IL, - 'J ~ f ~ 
C3 01697.SO 
CA704970 
CA704970 twin60'S (INSIDE) 
2:02:37PM Dec/2/1997 
CF-3 
5613 
665.000 grams 

Rec.12/2/97 

Isotope Energy 
(keV) 

Concentration 
(pCi/gram) 

MDA 
(pCi/gram) 

Flag 

Pu-238 15-20 

Density: 
Efficiency: 
Concentration: 

1.40000 
0.00355000 

18.7682 

18.7682 14.3090 

1e.B pCjj l 
~ 



{~A704371 I 

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

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

-----------------------------------------------------------------------1-- ~ 
Cf 7 . t> u. tJ.I - 1lJ 

Sample Filename: 
Sample Identification: 
Title: 

C4 01633.SO 
CA704971 

1~< /O 'I 'k 
Rec.12/2/97 

Begin Collection Time & Date: 
CA704971 TWIN 60'S (INSIDE) 
2:04:31PM Dec/2/1997 

Detector Identification: CF-4 
User Identification: 5613 
Sample Quantity: 603.000 grams 

Isotope 

Pu-238 

Density: 
Efficiency: 

Energy 
(keV) 

15-20 

Concentration 
(pCi/gram) 

0.275902 

Concentration: 

1.26947 
0.00370700 

0.275902 

MDA 
(pCi/gram) 

14.1163 

Flag 

Use MDA value 

I 4-. I I" Gh u I 
~tf 



C:A70~Q72 
G:F-5 

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

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

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

'17~bu4f~ rJo $J 
Sample Filename: 
Sample Identification: 
Title: 

C5 01534.SO 
CA704972 

9 Rec.12/2/97 
Begin Collection~ime & Date: 

CA704972 TWIN 60'S (INSIDE) 
2:05:58PM Dec/2/1997 

Detector Identification: CF-5 
User Identification: 5613 
Sample Quantity: 534.000 grams 

Isotope 

Pu-238 

Density: 
Efficiency: 

Energy 
(keV) 

15-20 

Concentration 
(pCi/gram) 

0.000000 

Concentration: 

1.12421 
0.00358000 

0.000000 

MDA 
(pCi/gram) 

22.4395 

Flag 

Use MDA value 

[ 2- 2 . 4 p c.; 3 lJ.. ] 

~~ 



CA70'1~73 I 

CF-3 I 5613 
0.000000 , 21.2272 , 2:21:24PM Dec/2/1997 , 

480.000 , CA704973 TWIN 60'S (INSIDE)#10Rec.12/2/97 

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

9 •7 ,... () t-( t-f --- 10 5 

Sample Filename: 
Sample Identification: 
Title: 

C3 01698.SO 
CA704973 

'P <:it i >!- ( 2..-- L;a.. ,;; 

Begin Collection Time & Date: 
CA704973 TWIN 60'S (INSIDE)#10.Rec.12/2/97 
2:21:24PM Dec/2/1997 

Detector Identification: CF-3 
User Identification: 5613 
Sample Quantity: 480.000 grams 

Isotope 

Pu-238 

Density: 
Efficiency: 

Energy 
{keV) 

15-20 

Concentration 
(pCi/gram) 

0.000000 

Concentration: 

1.01053 
0.00355000 

0.000000 

MDA 
(pCi/gram) 

21.2272 

Flag 

Use MDA value 

21.2 yC:.jtj lA l 
~m 



RADIOLOGICAL SURVEY DATA SHEET Page 1 of 2. 
LOCATION: (BLDG./AREA/ROOM) SURVEY NO. 

PURPOSE: RWPNO. 

DATE: 

nME: 

MAP/ORA WING 

<North 

Viewing Twin 60's from West looking East 

0 
~ 

Ol'll..-'1 Af!>:.v-{ 1/3 
&1- '1'ttC. i ~rl l(.:l. W_,.U-j 

ttN <. 6:VW ·5 W4'V1W 

~ -rl-l-• :s Po • .; '1. 

ffli~~"e 
~~~-----------------------~ 

North Wing Wall South Wing Wall 

tJo W t fi.} W 'i:IU "7"·~€..,..1 

a.-c. .,-.. \(V't1" '5 .... 1!~. 
D • .tu"1' ~~o . .J·4J mH .,c·-r a£ -ra...:~ M ·~ :s~.., ?r;,,ti'(J 

"""-e .z..c. vli:..tl.f vii .... P. 

LEGEND: # = mrem/hr ("fl whole body 
# E .. mrem/hr (~11-+'Y) extremity on contact 

INSTRUMENTS USED 

Instrument Serial Number Cal. Due Date 

'f£ 

ML-9620 (2-98) 

I 

&. .. mrem/hr neutron 

[!] = air sample number 

•• • .. ... fl 

Counted by: (Signatul'll) 

Counted by: (Print Name) 

0 =swipe number 

a or /j} .. direct cont. 
v:y measurement in dpm/1 OOcm 2 



Page '2-- of 1-

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

Swipes (dpm/100cm 2) ~~~?fJ~~Jtt§t~-~~: 
Sample# IYY Alpha Tritium Comments Sample# IYY Alpha Tritium Comments 

\ 1\ 
\ \ 
\ 
\ \ 
\ 
\ 

\ 
\ 

1\ 

\ \ 
\ 
\ \ 

\ 

I\ \ 
\ 
\ \ 
\ \ 

\ 

'" \ 
f\1 l I\ 1\ 
I v I hlH-

' \ 
\ 
\ \ 
\ \ 

\ \ 
\ -

\ \ 

\ 1\ 
\ \ 
\ \ 
\ \ 
\ \ 

\ \ 
\ \ 
\ \ 
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COMMENTS: 

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. II not needed, mark NJA. 

ML-9620 (2·98) 



Q04357, I 

CJ(-4 . 
I 28.1920 I 13.0580 I 12:44:17PM May/12/1998 1 

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 

[ -zg.z p ~/3) 
~M 

qitl 

~e_ 'I~' 
1~- O(..R.....d.(Jr 2.- 2-? 

}21) 



Q0~~5?. · 0.000000 1 19.3557 1 12:45:10PM May/12/1998 1 

Cf?-5 5801 593.000 1 CA800888 NA Twin 60's Rec. 5/12/98 

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

Sample Filename: 
Sample Identification: 

cs 01793.SO 
004358 

Title: 
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: 
Sample Quantity: 

Isotope Energy 
(keV) 

5801 
593.000 grams 

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 



0.04~59,' 1 

c~~3 ·· I 5801 
3.96303 1 18.6931 1 12:59:34PM May/12/1998 1 

541:000 1 CA800889 NA Twin 60's Rec. 5/12/98 

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

Sample Filename: 
Sample Identification: 
Title: 
Begin Colle~ion Time & Date: 
Detector Identification: 
User Identification: 
Sample Quantity: 

C3 02002.SO 
004359 
CA800889 NA Twin 60's Rec. 5/12/98 
12:59:34PM May/12/1998 
CF-3 
5801 
541.000 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 

I !((3.7 pG/5 V\ l 
I 

4-0 p?~/3 T I 
<--~-- ----- I 

~ 

~,~ t% 
9C6 - 0 u lf- 2--- Z- 7 

11{) 



RADIOLOGICAL SURVEY DATA SHEET Page 1 of~ 
LOCATION: (BLDGJAREAIROOM) ()U '-/ cA-,.;.4-t- ?i.J,,J bO s 
PURPOSE: 

YV£:-i.. K L '1 SLA ILil'--'1 ()f- fol o,J Wtt..l" w 4-L-L-- 5 

Of """T'"vJ I .._) "0 ·~ 
MAP/DRAWING 

LEGEND: # = mrem/hr (-y) whole body 
# E = mrem/hr (IH-11-+'Y) extremitY on contact 

INSTRUMENTS USED 

Instrument Serial Number Cal. Due Date 

ML-9620 (2-98) 

&_ = mrem/hr neutron 

[!] "'air sample number 

SURVEYNO. <J't- OLil/- /~/ 
RWPNO. 

#/A 
DATE: y, .Z.~<J"% 
TIME: /f3o 

(!) = swipe number 

a or /fJ c: direct cont. 
~ measurement In dpm/1 OOcm 2 



t-'age-=-- or __ 

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

Swipes (dpm1100cm2) ... ~~1i\~ ~- .~ .... ""!';:~ ~~ ~ 
Swipes (dpml100cm2) ~~,~~i~ 

Sample# IVY Alpha Tritium Comments Sample# IVY Alpha Tritium Comments 

I <loon <-Zt> rJICt 5t.E:..- mA-P 1\ 
z <looo <'Lo \ 
:3 </D DO <!o \ 
t/ </11no ~z, \ 
<) <lc>oo <?o \ 
~ </ooa <lo-- \ 
? </Da:1 <~ \ 
1 </liDo <lo .., v 

r\ \ 

"' \ 
\ \ 

\ \ 
\ \ 

1\ \ 

\ 1\ 
\ \ 
\ \ (' 

\ I\\ ~ 

\ I V 
\ 

\ \ 
\ \ 
f\1 vr \ 
IV ( \ 

\ 
\ \ 

\ 1\ 
\ \ 

1\ \ 
\ \ 

\ \ 
\ \ 

"" 
\ 

\ \ 
\ \ 

NOTES: 
1 . See MD-80036 10002 for calculations of WB, extremity and skin dose rates. 
2. To request RO Count Room analysis for f3/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. 
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 
MAP/DRAWING Continuation Page 

MAP/DRAWING 

Page 2_ of 2._ 
'Survey No. 

~1·ou<J-J51 

West Side Entrance to Twin 60's 

< 
South ) North 

<O.oZ) ntAil-

;Vo...,.£,.: ()A-IL 'f -;ri'IE (..)u.J/. 4JA-U....S w£.t£.f.. ~ ulf..V'~'f-€1) ,. 1 

,€, •. r7'/l.,4...;-cA_ /;,1"-?'jJ "'?'""#,f;_. "'?'""w ,,v ~ () '5 4,1Pt. • .tt .. O 

-::sc. A CQA;'r.rJ/iA ::i.PAc.C ;i:..N.,../2..1'. 

LEGEND: # = mrem/hr (;7 whole body &, = mrem/hr neutron 

[!] a alr sample number 

G) .. swipe number 

a or/~ ... direct cont. # E = mrem/hr (fH-11-t'"f} extremity on contact 
v:.::;J meas~rement in dpm/100cm2 

ML-96208 (2-98) 



.. 

RADIOLOGICAL SURVEY DATA SHEET Page 1 or · 
LOCATION: (BLDGJAAEAIAOOM) CA tJ II L 
PURPOSE: tl. <f. ~ 19 -;-W/N 

tor<f~I/JJuva:TtM .esw~v~ o r-·Ti<dtlu-- ~s 
TIME: 

MAP/ORA WING 

West Side Entrance to Twin 60's 

< 
North 

LEGEND: · # = mrem!hr (y) whole body , 
# E == mremlhr (f>+TJ-+'Y) extremity on~contact 

INSTRUMENTS USED 

Instrument 

ML-9620 (2-98) 

-·~·-
.... " 
'·U 

Ln, "' mremlhr neutron 

[!] = air sample number 

South ) 

0 = swipe number 

a or !IJ = direct cont. 
~ measurement In dpm/1 OOcm 2 



t-'age~or G/ 

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

Swipes (dpm/100cm 2) Swipes (dpm/1 00cm2) 

Sample# Gltr (Aipha Tritium Comments Sample# JYr Alpha Tritium Comments 

cf < 1 "' C ZD ' / TOP _./_ f.- . A I 

\ 
\ 
\ 
\ 
\ 
' 
\~ 

. \ "'' ~ 

\ 

\ 
\ 

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

are attached, write "see attached" h 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: (BLOGJARENAOOM) ou.y- CA-,.J A-L SURVEY NO. qg-00..1.{- j_()4> 
PURPOSE: RWPNO. 

tJ/A 
Wee.kl-~ - w.;..,j WAL\.. 0 ..... \.., 

DATE: 
'-' 'tS -q 8 '\ 

(ob 's AI TWilU 
TIME: /_iL'o 

MAP/DRAWING 

West Side Entrance to Twin 60's 

< 
North 

LEGEND: # = mrem/hr ("rl whole body 1 
# E = mrem/hr (~Tl-+"f) extremity on contact 

INSTRUMENTS USED 

Instrument Serial Number Cal. Due Date 

ML-9620 (2-98) 

&. "' mremlhr neutron 

[!] = air sample number 

South.) 

0 = swipe number 

a or/~ = direct cont. 
v:.:y measurement In dpm/1 oocm 2 



Page~of l-

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

Swipes (dprnl100cm 2) Swipes (dpm/1 OOcm2) 

Sample# fJ/y Alpha Tritium Comments Sample# f31y Alpha Tritium Comments 

I <2.0 
<zo 

<2.0 

< 2.0 

"'2..o \ 
<2() 

' \ 
\ 
\ 

\ 
\ 

1\ 
\ 

\ 

\ 
\ \ 

\ 

\ 
\ 
\ 
\ 

\ 
\ 

\ 
\ 

\ \ 
\ \ 

\ \ 
\ 

<:: 

NOTES: 
1. See MD-80036 10002 tor calculations of WB. extremity and skin dose rates. 
2. To request AO Count Room analysis for f>/1. alpha or tritium. leave column blank. Mark column NJA 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 . 

..1L-9620 (2·98) 



. 84PIOLOGICP:L SURVEY DATA SHEET Page 1 of 1t_ 
LOCATION: (BLDGJAAEAIROOM) t:.AtvAL- SURVEY NO. qa_ (J lf~,.. C 2. 7 
PURPOSE: RWPNO. 

t..S-001- 99 
Sed .. Slltupfe,~ ~~<.JuJ 6D..s DATE: 

$" /-o 7/78 
llME: b90"b 

MAP/DRAWING 

<North 

Viewing Twin 60's from\'Yest looking East 

North Wing Wall 

LEGEND: # .. mrem/hr (y} whole body 1 
# E = mrem/hr (!H-Tt+'Y) extremity on ~~tact 

INSTRUMENTS USED 

Instrument Serial Number 

ML-9620 (2·98) 

0 

& .. mremlhr neutron 

~ .. air sample number 

South Wing Wall 

·== swipe number 

a or /fJ "" direct cont. 
v:::::J measurement in dpm/100cm 2 



Page ...J:.... of _k_ 

RADIOLOGICAL SURVEY DATA SHEET (cont.) 
Removable Contamination nt:IIIIJVi:IUte "'"'"'"'" .... aliv .. 

Swipes (dpm/100cm2
) Swip;5 (dpni/1 OOcmZJ I ~ 

Sample# fl/r Alpha Tritium Comments 1 Sample II fllr Alpha Tritium 

\ \ 
\ \ 
\ 

.. '\ \ 
1\ \ 
\ 
\ \ 

\ 
\ 

\~. 

\ 
r \ 

~----~-----~-----~------~----------~ 
\ \ 
\ \ 

_\ \ 
\ \ 
\ \ 
\ \ 
\ \ 

\ 
\ \ 
\ 

NOTES: 
1. See MD-80036 10002 for calculations of WB, extre.mey'and skin dose rates. · · 
2. To request RO Count Room analysis for fl/'y, alpha or fr!iQ.Jm, leave column blank. Mark column N/A if not needed. If count room printout of resuus 

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

ML-9620 {2·98) 



00~359- ' 0.000000 I 20.6095 1 12:43:12PM May/12/19981 
CF-3 5801 644.000 1 CA800886 NA Twin 60's Rec. 5/7/98 

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

Sample Filename: 
Sample Identification: 
Title: 

C3 02001.SO 
004356 

Begin Collection Time & Date: 
CA800886 NA Twin 60's Rec. 5/7/98 
12:43:12PM May/12/1998 

Detector Identification:­
User Identification: 

CF-3 
5801 

Sample Quantity: 644.000 grams 

Isotope Energy 
(keV) 

Concentration 
(pCi/gram) 

MDA . Flag 
(pCi/gram) 

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

Pu-238 15-20 

Density: 
Efficiency: 
Concentration: 

1.35579 
0.00355000 

0.000000 

0.000000 20.6095 Use MDA value 

( 
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1. 

2. 

3. 

4. 

5. 

6. 

Table 1 
SURFACE CONTAMINATION GUIDELINES 

Allowable Total Residual Surface Contamination 

(dpm/100 cm 2
)

1 

Radlonuclides2 Average1
·' Maximum5

·
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 &l "" . .lft _Ll__.... llL 

Group 2-
II 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. 

Measurements of average contamination should not be averaged over an area of more than 1m 2. 

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 material, 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 1 00 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 
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