
c3 oo ( CH2M HILL 

Mound, Inc. 

~ CH2MHILL 
1 Mound Road 

P.O. Box 3030 

~ 

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

ATTENTION: 

SUBJECT: 

Robert S. Rothman 

Contract No. DE-AC24-030H20152 
PRS 274/275 PACKAGE, FINAL 

Miamisburg. OH 

45343·3030 
ER-035/03 

February 27, 2003 

REFERENCE: Statement of Work Requirement 039 - PRS Documentation 

Dear Mr. Provencher: 

Rob Rothman from your office has approved the release of the following document: 

• PRS 27 4/275 Package, Final 

Responses to public comments are included in the front of the document. No changes to the 
document were required as a result of public comments. 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. 

ante A. Williams 
Deputy Project Manager, Environmental Restoration 

MAW/KMA:jdg 

Enclosures 

cc: David Seely, USEPA, (1) w/attachment 
Brian Nickel, OEPA, (1) w/attachment 
Ruth Vandegrift, ODH, ( 1) w/attachment 
Paul Lucas, DOE/MCP, (1) w/attachment 
Randy Tormey, DOEIOH, (1) w/attachment 
Terry Tracy, DOE/HQ, (1) w/attachment 
Dann Bird, MMCIC, (3) w/attachment 
J. D. Bonfiglio, MESR, (1) iN/attachment-­
Dave Rakel, CH2MHILL, w/o attachment 
Karen Arthur, CH2MHILL, (1) w/attachment 
John Fulton, CH2MHILL, w/o attachment 
Monte Williams, CH2M HILL, (2) w/attachment 
Gene Valett, CH2M HILL 

Public Reading Room, (4) w/attachment 
Admin Records, (2) w/attachment 
DCC, (1) w/attachment 



'-! 
/ 1... j • 

/ 

I 

\ /"; I 
J) 

r 
i 

. \ 

,::--
1 

" ' 

/; 

I 
\ 

,I ., 

/ 

'I 
1.-· 

\• 

j'./ ----~ 
I \ '(' 

_,~~·'i-, 

..._·. 

,· '\ 

,._,I 
( 

I r 

I\ 
I. " \ 

\ \ 

\ 

I 

( i 
7 

I\ '-

,, 

\ 
'--

\ .'1 

/ ' 

'-..'1 '-
'•' 

r, 

/ J I 
' .r I 
,,, ,A 

I \I\_ \ .J 

1...-. '" 

\ -~ 

I ·, . , 

- \ \ 

\ I 't. '· 
I 

. ( \ ,, ... 
11·. 

.- ·/\ ;1 \. 
y 

\ ' ! I 

' ( 

I 

' ' \ 
\ ,, 

/~I' 
/ I 

,r 

. \ 

.... 
I 

/ 
.) 

I·_;... 

"· 

/ 

\' / / 

(. 

:( 

'\ \. 

,I 

- /j 

(,, .. ~ 
'J 

rl/_ 

"'· 

7 

./ . 

. J j 
/\ ' 

r II . \ ;:· 

) I' \ \ ( '' 

I - tf- I 

~ 

'I 

/ 

"-

\ 

/ 

-r I. 
r 

/;; 

I 
' ~ / 

~ '· 
.J ;. I I . ,, 

I 

-- '\ / 

I ;;', 

.tr_ 
/· 

_""\ 

'. ' 

,, 
I 

I 

\' 

I 

.. r 'I 
l-' '­

~ 

/' 
.--)1 I :: 

\" 

I 
" ., -

!J 

I ' I ·,I 

. ' I 
{ A\/ 

.; 

, .. 
I :-\ __ 

{\f 
'I 

·J ,'; '\ 

!. ;\ { 
11 I 

I 
( 

/l (' 

\ ·, 
( 

\ 
I 



February 2003 

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 Closure Project (DOE-MCP), U.S. 
Environmental Protection Agency (USEPA), and the Ohio Environmental Protection Agency 
(OEPA}, appreciates your comment on the PRS 274/275 Package. Attached is our response. 

Should the response to comment require additional detail, please contact Rob Rothman at (937) 
865-3823 and we will gladly arrange a meeting or telephone conference. 

Sincerely, 

DOE/MCP:. 
Robert S. Rothman, Remedial Project Manager 

USEPA: 
date 

OEPA: 
Brian K. Nickel, Project Manager 

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



Response to Public Comments 
From MMCIC 

on PRS 27 4/275 Data Package, Public Review Draft 

Comment 1: In Addendum 1 page 1 of 4, the final paragraph under Further 
Assessment Results states that "This PRS Package addendum is submitted for 
administrative purposes." It is unclear to MMClC why this PRS package is being 
submitt~d for public review. Further clarification is necessary. 

- - - - Response -1: This- removal was -perfo-rmed urider the Contingent Removal Action. 
During resolution of public comments on this Action Memo, a commitment was made to 
present a PRS package with the Removal Action recommendation to the public for 
review for each PRS addressed as a Contingent Removal Action. Because of the 
evolving expectations associated with these removals, this step (public review of PRS 
package and RA recommendation) did not occur until after the removal was complete. 
The "administrative purposes" reference was made to acknowledge this document 
completes the "paper trail" for the PRS. 

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

1 of 1 
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iJ 
Environmentai 
Restoration 
Program 

MOUND PLANT 
POTENTIAL RELEASE 

SITE PACKAGE 
Notice of Public Review Period 

The following Potential Release Site (PRS) 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 18 December 2002 through 17 
January 2003. · 

=·: 
.;\ .. .~~~~~~~~1~'~j 

·:.<--

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



Workin~ Draft (to DOE) 

Draft (to Core Team) 

Addendum A 
I 
I 

Draft P~oposed Final 

Public Review Draft 

Final 

PRS 27 4/275 Package Tracking Sheet 

CHANGED:· 

Wording in contamination section. 
> 

Binned FA, 5/15/96. 

PRS depiction on introduction maps corrected per material and data review. 
Other PRS content unchanged. 

21 March 1996 

USEPA had no comments on Addendum 1. OEPA comment incorporated. I December 2002 
Recommendation for Removal Action signed by Core Team on 20 March 
2002. I 

Public Review period 18 December 2002 - 17 January 2003. I December 2002 

No changes to document as a result of public comment (attached). Only I February 2003 
changes were date and version and this tracking sheet. 
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Environmental 
Restoration 
Program 

Miamisburg Closure Project 
Potential Release Site Package 

PRS 274/275 
Addendum 1 

Final 
February 2003 



PRS HISTORY: 
Potential Release Site (PRS) 274/275, also known as the Former Detonator Shack and 
Former Explosives Bunker, is located in the east-central part of the Mound Plant property as 
shown on Figure 1. PRS 274/275 was binned Further Assessment (FA) by the Core Team 
May 15, 1996. 

FURTHER ASSESSMENT ACTIVITY: 
The DOE and EPA-approved Sampling and Analysis Plan (SAP) 1 was implemented in 
2002 and included analyses for contaminants of concern (COCs) as. follows: Ac-227, Bi-
210m, Cs-137, Pb-210, Pu-238, and Ra-226. Target samples were also collected for lead 
and Th-230. 

FURTHER ASSESSMENT RESULTS: 
Onsite gamma spec results confirmed Cs-137 above acceptable levels in two locations as 
shown on Figure 2. FA sample locations are presented on Figure 2. The FA Data Reporf 
presents a full account of soil sampling activities and sample results · (on site and offsite 
laboratory analyses). 

Maximum sample detections above screening levels (1 0-6 Risk-Based Guideline Value 
(RBGV) plus background) are presented in Table 1. All other isotopes (including the other 
COCs of Bi-210m, Pb-210, Pu-238, and Ra-226) and lead were below current screening 
levels. 

Table 1: FA Results above Screening Levels (pCi/g) 

Radionuclide No. >SL No.>CO Max. Location & SL co 
Result depth 

Actiniu·m-227 +D 5 ·o 1.7 B096,0-4' 0.56 4.6 
Cesium-137 +D 8 4 10.87 B063, 4-8' 0.76 3.8 
Radium-228+D*. 4 0 1.77 B096, 0.4' 1.47* 2.1* 

SL: screenmg level, 10-6 RBGV plus background CO: cleanup obJective, 10-5 RBGV plus background 
*background for Ra-228 is based on that of the parent nuclide (Th-232) 

The Core Team binned PRS 274/275 as a Removal Action on 28 February 2002. The RA 
was performed under the Contingent Action iVIemo3

, and as such, a Fact Sheet detailing 
the FA results (including the above data) and proposed RA activities was generated and 
underwent public review. A Verification Sampling and Analysis Plan4 (VSAP) was 
generated and approved by the Core Team. Following RA and verification sampling, an OSC 
Report5 was generated, approved by the Core Team, and placed in the public reading room. 
All results were below cleanup objectives. This PRS Package addendum is submitted for 
administrative purposes. 

REFERENCES: 

1) Sampling and Analysis Plan, PRS 274/275, Final, November 2001. 
2) PRS 274/275 Data Report, Rev. 1, September 2002. 
3) AM/EECA Contingent Removal Action for Contaminated Soil, Final, June 2002. 
4) PRS 274/275 Verification Sampling & Analysis Plan, Final, April 2002. 
5) - ---PRS 274/275 RemovaLAction OSC Report, Final, .October_2002. 

PREPARED BY: 

Karen M. Arthur, BWXT of Ohio, Inc., ER QA 

1 of 4 
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MOUND PLANT 
PRS 274/275 

Former Detonator Shack {274) & 
Former Explosives Bunker {275) 

RECOMMENDATION: 

Potential Release Sites (PRS) 27 4/275 are former structures located in the east­
central part of the Mound Plant property. PRS 274/275 was binned Further 
Assessment by the Core Team on May 15, 1996. Further Assessment (FA) 
sampling was conducted in 2002 per the Sampling and Analysis Plan (SAP) 
approved by the Core Team. 

Results of the FA sampling confirmed the presence of radioactive contamination 
(e.g. Cesium-137) above the cleanup objective (10-5 RBGV +background). 

Therefore PRS 274/275 requires a REMOVAL ACTION. 

CONCURRENCE: 

USEPA: 

OEPA: 

- ------ --·---------·-------------------- ------- --- --- -----------------------------------------
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ADDENDUM 
A 

PRS 274/275 (FILE/ADDENDUM) 

non introduction maps corrected per material and data review. Other 
PRS content unchanged. 

Mar. 21, 1996 



Addendum A: PRS 274/275 

Soil Contamination~ Area 21 (SM/PP Hillside) 

GENERAL: 

Based on a re-evaluation of data and material concerning the def_1_n~ior} of_ (=>_R~ 27 4/27p,_ 
--ifhas been-determined that this- PRS is incorrectly depicted on-the introduction maps. 

The attached information depicts the correct geographical representation of the subject 
PRSs. 

CONTAMINATION: 

The original narrative as reviewed and evaluated by the Core Team on May 15, 1996 
remains unchanged. The binning decision of "Further Assessment" required is also 
unchanged. 

PREPARED BY: 

Joseph C. Geneczko, Member of Babcock and Wilcox of Ohio Technical Staff 

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





Mound Plant 
PRS 274/275 

Soil Contamination -
Area 21 (SM/PP Hillside) 

On the map hclow: 
- Building numhcr and location shown in tan 
- PRS numhcr and local ion shown in hlack 
- Fencing shown in red 
- Eleva I ion contours shown in hrown 
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Mound Plant 
PRS 274/275 

Soil Conta1ninatinn -
A rca 21 (Sl\11/PP Hillside) 
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27 4cornp.xls 

Location Sample ld Location_ Collection Media Value_name Measured va Value u Detectio Chem_cl Sta En Oep· Cas_number Lab Project Data Comments 
08N08 08N08 Surfaee I 19940927 Soli Total Aromatic Hydrocarbons 17432.00 IC GENERA 0 2FT AHYD 2680 
08N08 08N08 Surface! 19940927 Soli Total C5 TO Ct t Petrolium Hydrocarbons 2t9tt.OO IC GENE f!.'IO 2FT TOGAHY 2680 
08Ntt 08Nt1 SurfaCe I 19940927 Soil Total Aromatic Hvdrocarbons 125202.00 IC GENERA 0 2FT AHYD 2680 
08N11 08N11 Surface! 19940927 Soli Total C5 TO Ct t Petrolium Hydrocarbons 1077032.00 IC GENERA 0 2FT TOGAHY 2680 
08N1t 08N11 Surface! 19940927 Soli Total HaloQenated Hydrocarbons 37147.00 IC GENERA 0 2FT THAHYC 2680 
08N11 08N11 Surface! 19940927 Soil Total Semivolatile Hydrocarbons 1311.00 IC GENERA 0 2FT TSVHYC 2680 
21A03 21A03 Surface! t9940728 Soil Plutonium-238 29.00 PCI/G AAD 0 2FT t398t-16-3 2680 Exceeds soli tG-6 GV. Exceeds background value. Exceeds other criteria. 
2tA04 2tA04 Surfaee I 19940728 Soil. Plutonlum-238 40.00 PCI/G AAO 0 2FT 13981-16-3 2680 Exceeds soil 10.6 GV. Exceeds background value. Exceeds other criteria. 
21A05 2tA05 Surfaee I 19940728 Soil Plutonlum-238 25.00 PCI/G RAD· 0 2FT 13981·16-3 2680 Exceeds soii1G-6 GV. Exceeds background value. 
21A06 21A06 SurfaCe I t9940728 Soli Plutonlum-238 33.00 PCI/G AAO 0 2FT 13981-16-3 2680 Exceeds soli 10.6 GV. Exceeds background value. Exceeds other criteria. 
21B01 21B01 SurfaCe I t9940728 Soli Plutonium-238 25.00 PCI/G RAD 0 2FT 13981·16-3 2680 Exceeds soil 10.6 GV. Exceeds background value. 
21804 21B04 Surface! t9940728 Soli Plutonlum-238 30.00 PCI/G AAD 0 2FT 13981·16-3 2680 Exceeds soil 10.6 GV. Exceeds backaround value. Exceeds other criteria. 
2tC02 2tC02 Surface! 19940728 Soil Plutonium-238 25.00 PCI/G AAD 0 2FT 13981·16-3 2680 Exceeds soii1G-6 GV. Exceeds backaround value. 
2tC03 21C03 Surface! 19940728 Soli Plutonlum-238 28.00 PCI/G RAD 0 2FT 13981·16-3 2680 Exceeds soil 10.6 GV. Exceeds backaround value. Exceeds other cr~eria. 
2tC04 21C04 Surfacer 19940728 Soil Plutonium-238 43.00 PCI/G RAO 0 2FT 13981·16-3 2680 Exceeds soii1G-6 GV. Exceeds background value. Exceeds other criteria. 
21C05 21C05 Surfacer 19940728 Soli Plutonium-238 28.00 PCI/G AAD 0 2FT 13981-16-3 2680 Exceeds soli 10.6 GV. Exceeds background value. Exceeds other criteria. 
2tC06 21C06 Surfacer 19940728 Soli Plutonlum-238 50.00 PCI/G RAD 0 2FT 13981-16-3 2680 Exceeds soli 10.6 GV. Exceeds backaround value. Exceeds other criteria. 
21001 21001 Surface! 19940728 Soli Plutonlum-238 27.00 PCI/G RAD 0 2FT 13981·16-3 2680 Exceeds soli 10.6 GV. Exceeds background value. Exceeds other crlleria. 
21002 2t002 Surface! t9940728 Soli Plutonium-238 30.00 PCI/G RAD 0 2FT 13981-16-3 2680 Exceeds soii1G-6 GV. Exceeds backaround value. Exceeds other criteria. 
21005 21005 Surface! 19940728 Soil Plutonium-238 32.00 PCI/G AAD 0 2FT 13981-16-3 2680 Exceeds soli 10.6 GV.·Exceeds background value. Exceeds other criteria. 
2t006 21006 Surface! 19940728 Soil Plutonium-238 31.00 PCI/G AAD 0 2FT 13981·16-3 2680 Exceeds soii1G-6 GV. Exceeds backaround value. Exceeds other criteria. 
21E04 21E04 Surfaee I 19940728 Soli Plutonium-238 28.00 PCI/G RAD 0 2FT 13981-16-3 2680 Exceeds soli to-a GV. Exceeds backQround value. Exceeds other criteria. 
21E05 21E05 Surfaee I 19940728 Soil Plutonium-238 34.00 PCI/G AAO 0 2FT 13981-16-3 2680 Exceeds soil to-a GV. Exceeds backQround value. Exceeds other criteria. 
2tF02 2tF02 Surfaee I 19940728 Soli Plutonlum-238 26.00 PCI/G AAD 0 2FT 13981·16-3 2680 Exceeds soii1G-6 GV. Exceeds backQround value. Exceeds other criteria. 
21F04 2tF04 Surface I 19940728 Soli Plutonlum-238 26.00 PCI/G AAD 0 2FT 13981·16-3 2680 Exceeds soil to-a GV. Exceeds backaround value. Exceeds other criteria. 
2tF06 2tF06 Surface I 19940728 Soil Plutonlum-238 43.00 PCI/G RAD 0 2FT 13981·16-3 2680 Exceeds soil 1 o-6 GV. Exceeds backaround value. Exceeds other criteria. 
21H01 21H01 Surface! 19940728 Soil Plutonium-238 37.00 PCI/G AAD 0 2FT 13981-16-3 2680 Exceeds soil 10.6 GV. Exceeds background value. Exceeds other criteria. 
21H02 21H02 Surface! t9940728 Soli Plutonium-238 40.00 PCI/G AAD 0 2FT 13981·16-3 2680 Exceeds soli 10.6 GV. Exceeds background value. Exceeds other criteria. 
2tH03 2tH03 Surface I t9940728 Soil Plutonium-238 27.00 PCI/G RAD 0 2FT t3981·t6-3 2680 Exceeds soil 10.6 GV. Exceeds background value. Exceeds other criteria. 
21H06 2tH06 Surface! 19940728 Soli Plutonlum-238 33.00 PCI/G AAO 0 2FT 13981-16-3 2680 Exceeds soil to-6 GV. Exceeds background value. Exceeds other criteria. 
21102 2tl02 Surfaee I t9940728 Soli Plutonlum-238 25.00 PCI/G AAD 0 2FT t3981·t6-3 2680 Exceeds soli to-a GV. Exceeds backaround value. 
2tl03 21103 Surface! 19940728 Soli Plutonium-238 37.00 PCI/G AAD 0 2FT t3981·t6-3 2680 Exceeds soil to-6 GV. Exceeds backaround value. Exceeds other criteria. 
21104 21104 Surfaee I t9940728 Soil Plutonlum-238 34.00 PCI/G RAD 0 2FT 1398t·t6-3 2680 Exceeds soil 10.6 GV. Exceeds backaround value. Exceeds other criteria. 
21105 2tl05 Surface I t9940728 Soli Plutonium-238 31.00 PCI/G RAD 0 2FT t398t-16-3 2680 Exceeds soil 10.6 GV. Exceeds backaround value. Exceeds other criteria. 
21107 21107 Surface I 19940728 Soli Plutonium-238 35.00 PCI/G RAO 0 2FT 13981·16-3 2680 Exceeds soii1G-6 GV. Exceeds backaround value. Exceeds other criteria. 
21J01 2tJ01 Surface I 19940728 Soil Plutonium-238 36.00 PCI/G RAD 0 2FT 13981·16-3 2680 Exceeds soli 1 G-6 GV. Exceeds background value. Exceeds other criteria. 
21J02 21J02 Surface I 19940728 Soil Plutonlum-238 34.00 PCI/G AAD 0 2FT 13981·16-3 2680 Exceeds soli 10.6 GV. Exceeds background value. Exceeds other crileria. 
21J06 21J06 Surface 1 19940728 Soil Plutonium-238 37.00 PCI/G AAO 0 2FT 13981·16-3 2680 Exceeds soii1G-6 GV. Exceeds background value. Exceeds other criteria. 
C0165 10440 Borehole 19850801 Soil Ceslum-137 3.00 PCI/G 0.50 AAD 2 2FT 10045·97·3 ASS Exceeds soii1G-6 GV. Exceeds background value. 
C0165 10440 Borehole 19850801 Soil Aadium-226 0.90 PCIIG AAO 2 2FT 13982·63-3 ASS Exceeds soil 1 o-s GV. 
C0165 10441 Borehole 19850801 Soil Aadium-226 1.00 PCI/G RAD 3 3FT 13982·63-3 ASS Exceeds soil 1o-a GV. 
C0165 10442 Borehole 19850801 Soil Cesium-137 2.50 PCI/G 0.50 RAD 5 5FT 10045-97·3 ASS Exceeds soii1G-6 GV. Exceeds background value. 
C0165 10442 Borehole 19850801 Soli Aadium-226 1.00 PCI/G AAO 5 5FT 13982·63-3 ASS EXceeds soil 1o-a GV. 
COt65 t0443 Borehole t9850801 Soil Cesium-t37 31.00 PCI/G 0.50 AAO 5 5FT t0045·97·3 ASS Exceeds soil to-a GV. Exceeds backaround value. 
C0165 t0443 Borehole 1985080t Soli Aadlum-226 0.70 PCI/G AAD 5 5FT 13982·63-3 ASS Exceeds soli to-a GV. 
C0173 t0436 Borehole 19850801 Soli Ceslum-137 6.70 PCI/G 0.50 AAD 2 2FT 10045·97·3 ASS Exceeds soli 1 o-6 GV. Exceeds backaround value. 
C0173 t0436 Borehole 19850801 Soli Aadium-226 0.80 PCI/G RAD 2 2FT t3982·63-3 ASS Exceeds soli to-6 GV. 
C0173 t0437 Borehole 19850801 Soli Cesium-t37 5.60 PCI/G 0.50 AAD 3 3FT t0045·97·3 ASS Exceeds soil to-a GV. Exceeds backaround value. 
C0173 10437 Borehole 19a50801 Soli Aadium-226 0.80 PCI/G AAD 3 3FT 13982·63-3 ASS Exceeds soii1G-6 GV. 
C0173 10438 Borehole 19850801 Soil Ceslum-137 1.90 PCI/G 0.50 RAD 5 5FT 10045·97·3 ASS Exceeds soil1o-6 GV. Exceeds background value. 
C0173 t0438 Borehole 19850801 Soil Aadium-226 0.90 PCI/G RAO 5 5FT t3982·63-3 ASS Exceeds soil t o-6 GV. 
C0173 t0439 Borehole 19850801 Soli Cesium-137 9.70 PCI/G 0.50 AAO 5 5FT 10045·97·3 ASS Exceeds soli to-a GV. Exceeds background value. 
C0t73 t0439 Borehole t9850a0t Soli Aadlum-226 0.90 PCI/G AAD 5 5FT 13982-63-3 ASS Exceeds soli to-a GV. 
C0176 10433 Borehole t9850801 Soil Cesium-137 2.20 PCI/G 0.50 AAD 2 2FT t0045-97·3 ASS EXceeds soli 10.6 GV. Exceeds background value. 
COt76 t0433 Borehole t9a5080t Soli Aadium-226 0.80 PCI/G RAD 2 2FT 13982·63-3 ASS Exceeds soil 1 o-a GV. 
C0176 10434 Borehole 1985080t Soil Cesium-137 3.10 PCIIG 0.50 AAD 3 3FT 10045·97·3 ASS Exceeds soli 1 G-6 GV. Exceeds background value. 
C0176 t0434 Borehole t9850801 Soil Aadium-226 0.70 PCI/G RAD 3 3FT 13982·63-3 ASS Exceeds soil to-a GV. 
C0176 t0435 Borehole 19850801 Soil Cesium-137 1.20 PCI/G 0.50 RAO 5 5FT 10045·97·3 ASS Exceeds soli 1 o-a GV. Exceeds background value. 
C0176 t0435 Borehole 1985080t Soli Aadium-226 0.70 PCI/G RAD 5 5FT t3982·63-3 ASS Exceeds soli 1o-a GV. 
C0t77 10444 Borehole 1985080t Soli Ceslum-137 2.30 PCI/G 0.50 RAD 2 2FT 10045·97·3 ASS Exceeds soli to-a GV. Exceeds background value. I 
COt77 t0444 Borehole 19850801 Soli Aadium-226 0.90 PCI/G AAD 2 2FT 13982·63-3 ASS Exceeds soil to-a GV. I 
C0\77 \0445 Borehole 19850801 Soil Ceslum-137 5.30 PCIIG 0.50 RAO 3 3FT 10045·97·3 RSS Exceeds soil tG-6 GV. Exceeds background value. 
C0177 \0445 Borehole 19850801 Soil Aadlum-226 0.90 PCI/G RAD 3 3FT 13982·63-3 RSS Exceeds soil 10.6 GV. 
C0177 10446 Borehole 19850801 Soil Cesium-137 4.50 PCIIG 0.50 RAD 5 5FT 10045·97·3 RSS Exceeds soil 10.6 GV. Exceeds backaround value. 
C0177 10446 Borehole 19850801 Soli Aadium-226 0.90 PCI/G RAD 5 5FT 13982·63-3 RSS Exceeds soil 1 o-6 GV. 
~ 2825-~~.lc 19831001 S!lil_ Plutonlum-238 1.56 PCI/G 0.01 AAO 0 OFT 13981·16-3 ASS Exceeds backaround value. 
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~~~Q.. 
ISo641 
S0641 
S0642 
S0644 
S0644 
S0645 
S~6 

]S0737 
~739 

0740 
)0740 
i0740 
0740 
0742 
~742 

)0742 
0743 
0743 

]Wl<l_ 
19794 

ISGCOBB IA210BB 
ISGCOBB IA210BB 
ISGCOBB IA210BB 

A210BB 
A210BB 
A21088 
A210BB 

]§_(>COBB ]A210BB 
]SGCOBB ]A21088 

A210BB 
A210BB 
A2108B 
A210BB 
A210BB 
A210B8 

SGCOBB A210BB 
SGCOBB A210B8 
SGCOBB A210B8 
SGCOBB A210BB 
lGCOBB A2 

COBI 

A210B8 
A210BB 
A210B8 
~Hl8_B_ 

]SGCOBB ]A210BB 
>COBB A 
>COBB A 
COBB 
COBB 
COB9 

>COB9 IA210 
>COIJ9 ]A210B9 

]SGCOB9 ]A210B9 
A210B9 
A210B9 

ISGCOB9 IA210B9 

)urfacel 19B31001 
)urfacel 19B31001 
>urfacel 19B31001 
>urface I 19B40801 

]Surface I 19B40B01 Soli 
]Surface 1 19B40801 Soli 
]Surface 1 19B50601 Soil 

)urface I 19B50601 Soil 
face I 19B4090· 
face I 1 9B40901 
facel 19B31001 
facel 19B31001 

)urface 
face 
face 
face 
face 
face 1d 1 9B40901 
facel 19B40901 
facel 19B31001 
lace 
lace 

)urface 

Is 
I Borehole ]19960207 I Soil 
I Borehole I 1 99602_Q_7] Soil 
I Borehole I 1 9960207 j§QII_ 

Soil 
Soli 
Soil 
Soil 

I Boreh()le] 1 9960207 I Soil 
]Borehole]1_9960207 ]Soil 

s 
s 

Borehole 1 9960207 S 
Borehole 19960207 S 
Borehole 19960207 S 
Borehole 19960207 _ Soil 
Borehole 19960207 Soil 
Borehole 1 9960207 Soil 
Borehole 19960207 Soil 
Borehole 19960207 Soil 
lorehole 1 9960207 Soil 
lorehole 1 9960207 Soil 
loren ole 19960207 
lorehole 1 996020< 
lorehole 1 996020< 
lorehole 1 9960207 

I Borehole 19960207 
j§Q!ll_hole 19960207 

1 9960207 I Soli 
19960207 

I Borehole I 1 9960207 
lorehole 19960207 
lorehole 19960207 
lorehole I 19960207 
lorehole 19960207 
lorehole 19960205 
lorehole I 1 9960205 

I Borehole I 1 9960205 
I Bore_tiole[19960205 

Soli 
Soil 

I Borehole I 1 9960205 l§()iL 

ritium 

ritium 

Cesium-137 

:esium-137 
:Ssium-1: 

slum-1: 

ium 

iun 

ium 
Cesium-137 
Cesium-137 

Tritium 
Aluminum 

]Antimony 
lt~rsenic 
]Barium 
I Beryllium 

Calcium 

l~hrnmium 

]Cobalt 
~er 
[iiOrl 
Lead 
Lithium 

]Nickel 

'otassium 

]Sodium 

]Thnrlum-?~? 

]Toluene 
lrAnhJm-?::\.4 

'anadium 
:inc 

•iuininum 
]Arsenic 
]Barium 
Be Ilium 
Cadmiu_Jll_ 
Calcium 

1.53 PCIJMI 
0.12 PCI/G 
2.17]PCIJML 

21 

2· 
0. 

0. 

0.15 PCIJML 
11100.00 MG/KG 

0.65]MGIKG 
3.70]MGIKG 

95.50]MGIKG 

0.811MG/KG 
26.00 UGM 

6570.00 MG/KG 
0.69 PCIIG 

15.60]MG/l 
12.90]M( 

~]M( 
?~Rnn nn 

B.70 M( 
2510.00 MGJ 
B04.M Mr.J 

16.00 UG/KG 
1.70 MGIKG 

3. . .. ---­
O.s1IPCIIG 
0.02]PCIIG 

1.26 PCIIG 
95.60 MGIKG 
_Cl._9~ P_Q/G 

1.30 PCIIG 
_1.01 PCIIG 

-~()()[lJ_G/K9 
O.B6 PCIIG 
0.90 PCIIG 

23.60IMC 
55.40jMC 

U( 
14800.00]MC 

3.40]MGIKG 
77.30[MGIKG 

0.42 MGIKG 
6.10 MGIKG 

92800.00]MGIKG 
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~ 
0.01]RAD 

~ O.Q1RAO 
0.50 

0.5C 

O.Q1 

O.Q1 
o.o1 
....Q,Q! 
__Q,Q! 

l.5o 
).50 
).01 

.00 

lAD 
ORG 
~ORG-

]INORG 
]l_ti08(3 
]INORG 

>VC 
RG 

-0 FT 1002B-17-B 
0] _Q fT - 139B1_-!6-~ 

0 1 002B-17 -B 
0 1 39B1-1 6-3 

-0 FT 139B1-16-3 
0 FT 10045-97 -< 
0 FT 139B1-16-3 

FT 1 3982-63-3 
FT 1002B-17-B 

0 FT 139B1-16-3 
]FT ]1002B-17-B 

98 

=n1ciii28-17-8 
7429-90-5 

~ 
TASS 
]RSS 

ss 

]RSS 

I~ 
jSGCsii 

]7 440-36-0 I B ]SGCSP]B 
ol :31FT ]7440-3B-2 
oJ 3]FT ]7440-39-3 
o] 3]FT ]7440-4 

t7-B1-7 
]7440-70-2 

]7440-47-3 
]7440-48-4 
7440-50-8 
7439-B9-6 

FT 7 439-92-1 
FT 7 439-93-2-
FT 7 439-95-4 
FT 7 439-96-5 

il':r.C!':PI.I~ 

]SGCSP 
SGCSI 
SGCSI 
~IJC 
]SGCSI 
]SGCSP 
]SGCSP 
SGCSP 
SGCSP 
SGCSP JS 

~B SGCSP B 
SGCSP 
SGCSP JD 

I Exceeds background value. 
:xceeds soil 10-B GV. Exceeds 
:xceeds soil 10-6 GV. 
:xceeds soil 10-6 GV. Exceeds 
:xC99ds soil 10-6 GV. Exceeds 

I Exceeds-background value. 
Exceeds background value. 
Exceeds soil 10-6 GV. Exceeds 
Exceeds background value. 
Exceeds soil 10-6 GV. 

Exceeds backJlround value. 

:xceeds background value. 
:xceeds background value. 

I Exceeds backQround value. 

I Exceeds soli 10-6 GV. 

I Exceeds soil 10-6 GV. Exceeds 

FT 7 439-97-6 --or-3 FT 75-09-2 
E---t=~::==-t::=- I Exceeds :!value. 

0.00 RAD 
INORG 

0.00 RAD 
0.00 RAD 

INORG 
0.03 RAD 
0.02 RAD 
0.02 RAD 

]ORVOA 
0.03]RA 
).03 

IV( 

lOR 
]INORG 
]INORG 
INORG 
INORG 

]fNORG 

~ 3 FT 7439-98-7 
FT 7440-02-Q 
FT N02/N03 

~oC~B 139B1-16-3 
_QL~ 
__Q_ ]7440-09-7 jB 

13966-00-2 

01 31FT 114269-63-7 
o ~ IT_ 1440-29-1 

B 

ol ~lE!_L!~-aa:3 _ IJ 
3~ ]13966-29-5 

1FT ]7440-82-2 

I FT 1
7 

440-66-6 I FT7B-93-3B 
]FT ]7429-90-5 

0] ~liT ]7440-38-2 
ol 3]FT 1?440-39-3 

01 :lti:J440-41-7 
0 3 FT 7'440-43-9 
ot 3]FT ]7440-70-2 
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SGCSP 
SGCSP 

]SGCSP]J 

]SGCSP 
]SGCSP 
SGCSP 
SGCSP 

[SGCSP 

I Exceeds :!value. 

I Exceeds soil 10-6 GV. 

]Ex~dll soil 10-6 GV. 

]ExCOOds I :!value. 

I value. 

:!value. 
:!value. 

:!value. 

:!value. 
:f value. 

:!value. 



C089 IA21089 
)as IA21089 

C089 IA21089 
cos_~ _ _IA21089 

ISGC089 IA21089 
[§ggoss IA21089 
SGCOS! 
SGCOS! 

:os! 

ils IA21o8s 
il9 A21089 
189 A21089 
189 A21089 

A21089 
A21089 
A21089 
A21089 
A21089 
A21089 
A21089 

C089 A21085 
C089 A21085 
C089 A21085 
;COS9 A21 085 
iC09_Q_~109C 

:ooo IA21o 
90 IA210 
90 A21• 
90 A21• 
90 A21• 
90 

I~ 

C~IA211 

A21090 
A21090 
A21090 

21090 
2i'ii90 

10 A21090 
10 A21090 

ISGCo90 A21090 
10 A21090 
!Q_ A21090 
10 

1Q: 
10 

)90 

io IA21090 

I 10 IA21090 
SGC090 A21090 

I Borehole 119960205 I Soil 
!Borehole 119960205 !Soil 
!Borehole 119960205 -!SOli 
I Borehol<d19_!1_6Q_2Q5_ I Soli 
I Borehole 119960205 I Soli 

lorehole 119960205 I Soli 
lorehole Soli 
lorehole 
lore 
lore 
lore 
lorehole 

1' 
1! 
19960 

Soil 
Soli 
Soli 
Soil 
Soil 
~oil 
Soli 
Soil 

3orehole Soil 
3orehole 
3orehole 
3orehole 
3orehole Soli 
3orehole Soli 
3C)rehole 119960205 I Soli 
lorehole 119960205 LS_oll 
lorehole 119960205 i§Clll_ 
lorehole Soil 
lorehole Soli 
lorehole Soil 
lorehole 
lorehole 
lorehole 
lorehole Soli 
lorehole Soli 
lore 

Borehole 
Borehole 
Borehole 

lore 
lore 
lore 
3ore 
Borehole 
Borehole 

1! 

Soil 

1991 
1991 

!05 
~960205 I Soli 

i0205 
205 
!05 
!05 
!05 
!05 

jCesium-137 
!Chromium 
!Cobalt 
!Copper 
Iron 

ead 
Hhium 

lercu 
Methylene Chloride 

I Nickel 

!Potassium 

Aadium-2_26 
Sodium 

Thorium-232 
Tin 
jUranlum-234 

•ranlum-4::!;s::, 

Vanadium 
~ 
Acetone 

!Aluminum: 
\rsenic 
larium 
leryllium 
lismuth 
:admium 
:alcium 
:eslum-137 
:hromium 
:obalt 
;opper 

Iron 
""Bad 
ithium 

tercury 
T Methylene Chloride 

~lckel 

iodlum 

'anadium 
~ 

0.59[1>Qi[G 
17.80jMGIKG 
12.00IMG!KG_ 

2931 

35: 
& 

0.07 MG/KG 
9.00 UG/KG 
1.90 MG/KG 

20.40 MG/KG 
1.90 MG/KG 

_0.~ PCVG 
O.Q1 PCVG 

1170.00 MG/KG 
17.50 PCVG 
1.03 PCVG 

121.00 MG/KG 
_fl._B_& PCVG 

1.20 PCVG 
0.83 PCVG 
2.00 MG/KG 
0.77 PCIIG 
0.061PCIIG 
0.80 PCI/G 

75.40IMGIKG 
r.ooiUGIKG 

1t)5_!l().OOIMGIKG 
3.50jMGIKG 

128.00 MG/KG 
0.88 MG/KG 

:g_ 

13.40IMG/KC. 
21.70IMGIKG 

33200.00IMG!KG 

~ 
18.50IMGIKG 

16.00 UG/KG 
1.40 MG/KG 

2420.00 I MG/KG 
26.60 
~ 

95.40 MG/KG 
1.27 PCVG 
1.16 PCVG 
1.07IPCVG 

TG 

:G 
1n' 
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Q.ooiRAo I ol 3lFT 110045-97-3 I _I§GCSP 
llt-!QAG I ot 3lFT J744D-47-3 L_L~~SP 
IINOAG I ot 3lFT J744D-48-4 LB __ ISGCSP 

AG I ol 31FT I744G-5G-8 ISGC1 

~OAG 

OAVOA 
INOAG 
INOAG 

0.24 ANION 
0.00 RAD 
0.00 RAD 

INOAG 
0.00 RAD 
0.58 RAD 

INOAG 
0.02 AAD 
O.Q1 RAD 
0.01 AAD 

!lliQBG 
_0.03[RAD 
0.02 AAD 

_Q._Dg MD 
INOAG 
INOAG 
OAVOA 

IINOAG 
jiNOAG 
INOAG 
INOAG 
INOAG 
INOAG 
INOAG 

·o:-oo AAD 
INOAG 
INOAG 
jiNOAG 
INOAG 
INOf!G_ 
INOAG 
INOAG 
INOAG_ 

~ I ' 

1
1NOAG 

0.00 AAD 
0.65 AAD 

INOAG 
0.03 RAD 
0.02 AAD 
0.02IAAD 

lAG 
).09 
).09 

lAG 
lAG 

IB 

B 
0 B 
0 B 

744Q-02-0 
N02/N03 
13981-16-3 
PU-2391240 

-"l---"''~I~~l_l§_ 

7440=23~8 

_Qj__MEI 
OT3TFf l744D-29-1 
_QU[ELI744D-31-5 l!l 
~ 
~I ~~~ 

1
15117-96-1 

01 31FT \744Q-62-2 
_Q 3 FT 7 44Q-66-6 

SGCSP 
SGCSP 
SGCSP 
SGCSP 
SGCSP 
SGCSP 
SGCSP 
SGCSP 
SGCSP 
SGCSP 
SGCSP 
SGCSP 
SGCSP 
SGCSP 
SGCSP 
§GCSP 
SGCSP 
SGCSP 
SGCSP 
SGCSP 

3lFT 167-64-1 IJB ISGCSP 
~lt=I l7429-9o-5 

oJ 3lFT ~~~~-2 
0 
0 
0 
0 
0 
0 

~I Kl~::~~-
_QI 3lFT I744D-50-8 

7439-89-6 
7439-92-1 

744Q-02-0 
N02/N03 
13981-16-3 
PU-239/240 

B 

B 
B 
B 

B 

01 31FT 1744Q-29-1 I 
0 3 FT 744D-31·5 B 

~ 
~ 

ISGCSP 
ISGCSP 
SGCSP 
SGCSP 
§(iQ_SP 
SGCSP 
SGCSP 
SGCSP 
SGCSP 
S_(3CSP 
ISGCSP 
SGCSP 
SGCSP 
SGCSP 
SGCSP 
SGCSP 

SGCSP 
SGCS£' 

SGCSP 
SGCSP 

iCSP 
iCSP 
CSP 
CSP 
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I EXCeeds !IQIIJ9-6_GV. Exceeds background value~ 

I Exceeds background value. 

I Exceeds ba~grQund _..._a1u11. 

Exceeds soii1Q-6 GV. 

Exceeds soii1Q-6 GV. 

I Exceeds background value. 

Exceeds soii1Q-6 GV. 
Exceeds backoround value. 

I Exceeds background value. 

I Exceeds background value. 

I Exceeds backgrQund value~ 

Exceeds background value. 

Exceeds soii1Q-6 GV. 

Exceeds_soii1Q-6 GV. 

I Exceeds backoround value. 



.·. 

comparison 
comp_no par_code parametername · value units 

Chromium 
·1 121-82-4 RDX 

-~"·i~~{J~t~~~:::.::;~~i~!~~§gr.r .. 
1 12672-29-6 Aroclor-1248 
1 11 096-82-5 Aroclor-1260 

1 67-66-3 Chloroform 
1 124-48-1 Dibromochloromethane 

·;~~i~~~99~~g::.: ::: . .-1t ·)icfi,ia r.aimeitflarie~~;:~;:: 
1 ... ·79 ·o· 1····6· ........ ,. ... , rr;r-hrr.~n ... tn ,·_, '<<. 1·~·-.. ':". ____ :: -~~ ---~~;-~---.· .·· 

1 AC-227 Actinium-227 
1 14596-10-2 Americium-241 

~~lftfi~~:i;~;;:~;:Mc~~~d:~-2;.~;;.~~~·~~~~~{?: •. ;~.:··. ·-··· 
1 10045-97-3 Cesium-137 
1 10198-40-0 Cobalt-SO 

· '/:. t::i39a1 ~ts:a Plutonium~238 · 
~~,;;c:.}·;)51g38-3 ·.Piutor~tum~239 -~;: .. , 

1 PU239/240 Plutonium-240 
1 13982-63-3 Radium-226 

3.85E-01 MG/KG 
3.85E-01 MG/KG 

1.55E+01 MGIKG 
3.55E+01 MG/KG 

1.00E+00 PCI/G 
4.95E+00 PCI/G 

:d:~j~~~~~f~~~~~~~ 
4.60E-01 PCI/G 
1.00E-01 PCI/G 

,,~N··~~~~~mgf~gri~i 
S.SOE+OO PCI/G 
1.40E-01 PCI/G 

1::1 qb98~97 -2 Strontium-90 
1 14274-82-9 Thoriuin-228 ·• 

. . ·····'-•::;;.f.',..':}~~;~~{J::.~·;·_?: .. ~~%~~~r~--~.¢~~(~ 

.··.·-:·· 

1 14269-63-7 Thorium-230 
1 7440-29-1 Thorium-232 

· · f 1 0028-1:7-8 T ritiu ni · 
· fU-_233 ••· :Uranium-233 · . 
1 13966-29-5 Uranium-234 
1 15117::96-1 Uranium~235-

1. 24678-82-8 Uranium-238 
.. ·~:~· · 2 7429-90-5 Aluminum 

4.40E+01 PCI/G 
5.00E+01 PCIIG 

.. : .. ·:···· :_~'; __ .~~~;;~.t~r~£·}·;~~~s:.~~;~-~~%;··~2f~~~ 
3.75E+01 PCI/G 

·- 3.35E+00 PCI/G- --- -
1.10E+Oi .PCI/G ·:::'; 

. 19000 MGfKG:: 
............... -, .. -~,.. 



· · comparison 
comp_no par_ code parameter name value units 

2 7 440-38-2 Arsenic 
2 7440-39-3 Barium 

2 7 439-93-2 Lithium 
2 7439-95-4 Magnesium 'z;:7439i:96E. .,.., ""'"\''_.,_,. 

;;,:2;fiA3~~9.I:~ "·:~i~f~ 
2 7439-98-7 Molybdenum 
2 7440-02-0 Nickel 

2 7440-62-2 Vanadium 
2 7 440-66-6 Zinc 

2 50-29-3 4,4'-DDT 
2 309-00-2 . Aldrin 

~:::.~ ; __ -~,~~~~~~]~ii·~~-:~~~~~~~~~ 
2 12672-29-6 Aroclor-1248 
2 11 097-69-1 Aroclor-1254 

·•• _::.~~~-~·~~6~.~i::~~i~~~~~~~~--·"· 
2 60-57-1 Dieldrin 
2 959-98-8 Endosulfan I 

. ~-- ~~~;~~r~·i-~:,~~~~~~~~a"~·~~~~~~;.:?·· .. 
2 7421-93-4 Endrin Aldehyde 
2 53494-70-5 Endrin Ketone 

·2 5103-74~2 /Gamma.chiordahe ::·· 
2 58-89-9 · .• :.Garn&1a-BH9(Uric:f~ne). 
2 76-44-8 Heptachlor 
2 1 024-57-3 Heptachlor Epoxide 

·- . 2 72-43-5 · ·,Methoxychlor :· :;,:L .·:;} ·.'' 
. ·.. · 2 77-47~4 . · :Hexachlarocyclopeiitadien:e· 

2 14596-10-2 Americium-241 
2 13982-38-2 Bismuth-207 

NO 

NO 

26 MG/KG 
40000 MG/KG 
'40QijM~~ 

-~§g 

27 MGIKG 
32 MG/KG 

'·. 

13 MG/KG 
MG/KG 
MGJK~ 
.,(·~~ 

MG/KG 
58 MG/KG 

.ri~Mg~~~ 
NO MG/KG 
NO MG/KG 

··~.:X(Ntf;F~i .,:.•· ·.·.;;:'~GJK~~ 
··:'~ND>p··, ·.• ;~:';±;fv1G/!<(3;JJ 

NO MG/KG 
NO MG/KG 

_:·':_No·:;~):.:,• •· .: MG!KG.'~ 
. .)~D.';>, F, - MG/K(;3:~ 

NO MG/KG 
NO MG/KG 

·>·• 3b 'MG/iSG;.; 
.·. '~f':JQ _ .••• _.·. . ., <•MG/KG;] .. 

NO MG/KG 
NO MG/KG 

:.-~ 



comparison 
comp_no par_code parameter name value units 

lll1f1i~i:~:~~-~~ · . . 
2 10045-97-3 Cesium-137 
2 13981-16-3 Plutonium-238 

"·:-·:.:_~~i{·~~~~i~~f~~-~-~;~~~~~Thr·;:~~ :~ 
2 1 0098-97-2 Strontium-90 
2 14274-82-9 Thorium-228 

2 10028-17-8 Tritium 
2 13966-29-5 Uranium-234 

~i':~~{?.1.1~~t:9s~j:O~,Q..r~51Q#ii?I····· 
; 2: 2"4678-82 ~a;::Urarifuiii;;.23a; . . :..., ..... _ ~-;,.,: ... , .. """."'""-'''"· ... : ....... ~ ... ; ···.-.. ·=-------~------

3 7439-92-1 Lead 
3 13982-63-3 Radium-226 

5 7440-43-9 Cadmium 
5 7440-47-3 Chromium 

:;.~~~:~~~f.~£r~l~lit.: 
5 7439-92-1 Lead 
5 7439-97-6 Mercury 

'\:7~. ;~-I~~~~:~:·J£~tr~fa~~: 

0.42 
0.13 

0.005 
0.1 

0.015 
0.002 

PCI/G 
PCIIG 

MGIL 
MGIL 

MG/L 
MGIL 

5 7 440-28-0 Thallium 0.002 MG/L 
5 16984-48-8 Flouride 4 MGIL 

~e~dl;·_··,···;·~g~-~:::: .. _•:'·.·.g~~~~7Jt~t);:~~':·~r··[j~f ;~~~~~~~-
5 57-74-9 Chlordane 0.002 MGIL 
5 72-20-8 Endrin 0.002 MG/L 

· ; ~~;:~~~~ , ~~:~;~~r!f~;~~:;~. §.;8~~5:~~:{~1_~~t0·~~~~i~[~~p4fit~t~i -~~-. __ 
5 72-43-5 Methoxychlor 0.04 MGIL 
5 · 8001-35-2 Toxaphene 0.003 MGIL 

· 5 12o-82-1 i ,2;4-:..tncliiorobeiizeiie ·.· ':o:o't311i/:"''~'T•?;"Mcf: 
· 5 95~95-4 ·· 2,4,5-:-Trichlorophenol ~·:·a.qS.t~>·(· ·i:;:MG .·."_,..: 

5 50-32-8 Benzo(a)pyrene 0.002 MGIL 
5 118-7 4-1 Hexachlorobenzene 0.001 MG/L 
5 77-41-4 . Hexaci1Iorocyclopentadiene . .. . .... ·.·.·.·_ ... _.·.·.·.:_•·.·.·_ .. ·_:_:.·:o0·.~_o0s0_-:1;~_•_~_:.:_ .. ·_:_···,:_·,._• .. :_:_· ....... :_:_~_·. :·.~_-.MM. GG~.:~-~~2~ .. r_.:_~:·:,:· .. ·~-
5 87-86-5 · Pentachlo~ophenol ; · · . < ·~-:~:: 
5 71-55-6 1,1,1-Trichloroethane 0.2 MGIL 
5 79-0(f-5 ·· -f,1,2-Trichloroethane · - 0,005 - .. MG/L .. _. 
s 75-35-4 1.1~Dichl6roethene. · ·;o:oo7_;::.,: ,.,:,.Mi3/Ci;;'J 
5 156-59-2 1 ,2-cis-Dichloroethene 0,07>. • · .. : M~~"i_i 

-~~ . . 

.·· ;,; ·.····: 



.. 

comparison 
comp_no par_code parameter name · value units 

5 1 07-06-2 1,2-Dichloroethane 0.005 MG/L 
5 78-87-5 1,2-Dichloropropane 0.005 MG/L 

~::\;::{~;~~~~-:(~:~ci~~;!~~~~~~~; 
5 96-12-8 Dibromochloropropane 
5 106-93-4 1,2-Dibromoethane 
5 95-50-1 1,2-Dichlorobenzene 

5 75-27-4 
5 75-25-2 

5 127-18-4 
5 108-88-3 

5 1330-20-7 
5 AC-227 

. . . 

. Bromodichloromethane 
Bromoform 

Tetrachloroethene 
Toluene 

Xylenes, Total 
Actinium-227 

.··.··.' 

5 10045-97-3 Cesium-137 
5 10198-40-0 Cobalt-60 
5.j}a·~~:t~1'6<ffPtu~cl'~iumH~3,~t:~f' ... 
5 J:~9.f3~.'63-3 Radiur:n-225.':2<. : .. · 

0.008 
0.008 

0.005 
1 

10 
0.4 

5 1 0098-97-2 Strontium-90 40 
5 14274-82-9 Thorium-228 16 

.. ;;:_~.4.4.-.. ~ ... ·~.~-·-·.~!~;~· .. ·~~~t~~~;~·-.~.~t_;:.:: · .. :.~_?::::::;:2ft7~:~II~~:~ .. 
- ..... : -; ~:"t;..M ... :..:;_-;. ~ ;:,:~y','< 

,. ~Tcfis~Nf "':: 
jj;~_M.G::" 

0.0002 MG/L 
0.00005 MG/L 

0.6 MG/L 

MG/L 
MG/L 

MGIL 
MG/L 

MG/L 
PC IlL 

5 10028-17-8 Tritium 20000 PCI/L 
5 U-233 Uranium-233 20 PCI/L 

. ;·;;;~~~~~~~ '~~=~:~~~~;~ ' ... ··.·. '. ~ .:·~·;_~~;0it·:~(-;j"i;'~:{:i;;:~g~~l~l 
5 24678-82-8 Uranium-238 24 PCI/L 
6 7440-47-3 Chromium 1.10E+03 MGIKG 
6 7440~36-o ·Antimony·. • · ~<~,~~Ji'' ·. • •·· fJ:::z.a:soe+Ot.MG~GJ 
6 7440~38-2 Arsenic . . ·_;:~?~i,f;;<~:: :;:.· ::;;o::~;$:;4Qi:+Q1 M~.@) 
6 7 440-39-3 Barium 1.50E+04 MG/KG 
6 7440-41-7 Beryllium 1.10E+03 MGIKG 
6 7446~3~9 caomium · ·----- · ·- .-~\:.2~10E+02 ·MGik~;-
6 57-12-5 Cyanide , :'4.30E+03 MG/~GJ 
6 7439-96-5 Manganese 2.70E+04 MG/KG 



. . 

comparison 
comp_no par_code parameter name value units 

6 7 439-97-6 Mercury 

~<<::ir:[i~~~~~-~:.::·.-~!~~1~g~~i~~~:~:?:t~:·· · 
6 7440-62-2 Vanadium 
6 7 440-66-6 Zinc 

6 120-12-7 Anthracene 
6 65-85-0 Benzoic Acid 

=iul5'raintHeneP"·~;:··. ~.~~~·: ~:. 
~:::~ .. -- . 

6 87-86-5 Pentachlorophenol 
6 1 08-95-2 Phenol 

~~~~~~~:~ ·:·:·i~~J~~fj(9~9.~!~~--¥~l· 
6 156-60-5 1 ,2-trans-Dichloroethene 
6 1 08-1 0-1 2-Methyl-4-pentanone 

_.,~:---~~!~~~?~JiJ~fi.~~~&~li~~~~~~T . 
6 75-25-2 Bromoform 
6 75-15-0 Carbon Disulfide 

. , ~·~~~J-:~-;~5~f~?'{li[~g~~~t~~~c~hlonce ··I· 
6 67-66-3 Chloroform 
6 124-48-1 Dibromochloromethane 

0 ~-;~~~4~~~~·}}1~!~~~~~::~~~-~-;.. . . .,,,,.,_,·c·.c·:·.c:.:.:: 

6 11 0-54-3 Hexane 
6 127-18-4 Tetrachloroethane 

··· ~<;.~~~~~3-.,~>~~~~~-~fluoromethane: 
6 1330-20-7 Xylenes, Total· 
6 78-93-3 2-Butanone 

1 Value is 10-6 Risk-Based Guide Value 
2 Value is OU9 Soil Background Value 

6.40E+01 MGJKG 

6.40E+04 MG/KG 
8.50E+05 MGJKG 

2.1 0E+04 MGJKG 
4.30E+03 MGIKG 

6.40E+03 MG/KG 
1.30E+05 MGJKG 

4.30E+03 MGJKG 
7.00E+02 MG/KG 

4.30E+03 MGIKG 
2.80E+02 MG/KG 

2.1 0E+03 MG/KG 
4.30E+03 MG/KG 

-~~~~~~~~~~ 
9.1 OE+01 MG/KG 
2.1 OE+03 MG/KG 

;,;:f~:~:~~~g~~~J~-~~~] 
4.30E+05 MG/KG 
9.30E+03 MG/KG ·· · --

3 Value is other criteria, I.e. 5 pCi/g for certain radionuclides 
25P._Gilg_plutonium ______ _ 

5 Value is MCL 
6 Value is the Guide Value based on the hazard index 
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PRS 274/275 

PRS HISTORY: 

Potential Release Sites (PRS) 274/275 is a soils area located on the west slope of the SM/PP Hill, 
west-northwest of Building 105. Two storage buildings, the Old Explosives Bunker (PRS 274) 
and the Detonator Shack (PRS 275) 1 were formerly located in this area. These buildings were 
originally used for the storage of explosives during plant construction in 194 7 and 1948.3 In the 
1940's and 1950's, both buildings were used extensively for storage of wastes that had high 
gainnia radiation. Residues ana high..;risk wastes from· the-radium-actiriilnri projeCt were placed in- -
lead casks and stored in these buildings. At the conclusion of the radium-actinium project, the 
ion exchange resins containing approximately 10 grams of radium were also stored in the 
structures. 

The two storage structures were built of heavy timbers secured with steel cables and a packed 
earth floor. No information exists regarding when the waste storage activites ceased or how the 
shacks were demolished. Partially buried steel cables from the explosives bunker are still visable 
in this PRS area . 

. 
Radiation surveys performed in August 1953 indicated that waste had leaked from the drums.3 

More recent chemical and radiological surveys have been performed in the PRS 274/275 soils 
area, typically referred to as Area 21 in the reference reports attached to this data package. 

CONTAMINATION: 

Soil from 15 sampling locations were collected from Area 21 (PRS 274/275 soils) and analyzed 
for radioactivity during the Site Survey Project? The concentrations ofplutonium-238, thorium, 
tritium, Cobalt-60, Radium-226, and Americium-241 were below the PRS guideline criteria for 
contamination. Four samples contained 28 to 31 pCilg ofCesium-137, which exceeds the 
guideline value of 0.46 pCi/g. 

The OU5, Operational Area Phase I 4' 
5 recently (1994) conducted an investigation in Area 21. 

This included a field instrument for the detection of low-energy radiation (FIDLER) survey; 
surface soil sampling and analysis at the Mound soil screening facility; and a passive soil gas 
survey to detect volatile and semi-volatile organic compounds. The surveys were conducted over 
a 25-foot grid system that spanned the estimated boundaries of Area 21.4 

. 

The OU5 investigation results indicated that plutonium-238 is present in 32of70 surface sample 
locations at concentrations between 25 and 50 pCilg.4 Thorium-232 was not detected at levels 
above 2 pCi/g. The FIDLER survey located several points of elevated radiological activity 
where neither plutonium-238 nor thorium-232 were detected by analysis.4 This suggests that 
other gamma emitting radionuclides may be present, but were not identified. 

Page 3 



The PETREX passive soil gas survey 4' 
5 indicated relatively moderate readings of total aromatic 

hydrocarbons and total petroleum hydrocarbons in zones that breach the estimated southern 
boundary.5 Total semi-volatile hydrocarbons and total halogenated hydrocarbons were also 
detected at relatively moderate levels in isolated areas. 5 The PETREX soil gas methods indicate . 
the relative presence of a substance, but does not yield a quantitative concentration of that 
substance. 

READING ROOM REFERENCES: 

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

1) OU9, Site Scopirig Report: Volume 12- Site Summary Report, December 1994. (pages 6-8) 
2) OU9, Site Scoping Report: Volume 3- Radiological Site Survey, June 1993. (pages 9-12) 
3) OU9, Site Scoping Report: Volume 7-Waste Management, February 1993. (pages 13-17) 
4) OU5, Operational Area Phase I Investigation Area 21 Field Report, Volume I, June 1995. 

· (pages 18-45) 
5) OU5, Operational Area Phase I Investigation Area 21 Field Report, Volume II, June 1995. 

(pages 46-52) 

PREPARED BY: 

Jean Boling, Member of EG&G Technical Staff 
George Liebson, Member ofEG&G Technical Staff 
W. David Gloekler, Member ofEG&G Technical Staff 

-- ------ ---------- --------------------·------------------------------------------
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PRS 274/275 

RECOMMENDATION: 

CONCURRENCE: 

DOE: 

USEPA: 

OEPA: 



REFERENCE MATERIAL 
PRS 274/275 
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No. 

272 

273 

.. 274 

.. 275 

276 

277 

278 

279 

"U 
ru 

(Q 

CD 
-...J 

Description of History and Nature of ~~ste Handling 

Si1e Nafne .· .... I i~c~tlon . 
Area 1 0, Conc;ete Debris I G-8 

! G-9 

Area 1·2, I G-9 
Thorium-Contarhinated Soil 

from Ar~a 1 

Area 21, Old Bunker 
I 

Area 21, Deton1ator Shack 
I 
I 

Area 22, Orpha'n Soil from 
other A~eas 

I 

Area J, Hillside Disposal Area 
(AKA Dredged Material 

Disposal Ar~a 11 a) 

Area J, Hillside :catch basin 

i 
Old Firing Ra~ge Drum 

Storage Area 
I 

I 
I 

H-9 

H-8 

1-8 

H-8 
H-9 

H-8 

H-9 

StatUs 

Grounds 

Grounds 

Grounds 

Grounds 

Inactive 

fiot~nii~l Hazar~ou~,s~ii~t~ilb&~ • • ·.: 

Polonium-21 0, Cobalt-60, Plutonium-238 
(from runoff) 

Thorium, Plutonium-238 (from runoff) 

Cesium-137, Strontium-90, Actinium-227. 
Radium-226 

Cesium-137, Strontium-90, Actinium-227, 
Radium-226 

Polonium-21 0, Radium-226, Cobalt-60, 
Plutonium-238, Cesium-237 

Historical I Construction/building debris, Paints, 
Thinners, Chemical contaminants, Asbestos, 

Thorium, Plutonium-238 

In service Plutonium-238 (from runoff) 

Historical Liquid chemical wastes 

·••··· Hazardous ccinilltlons and 
· Incidents 

Ret ··1· t18i~a~e~. ··•.•· .. L l\18~ia 
1, 4, 
5, 18 

1, 4, 
5, 18 

4, 5, 
18 

4, 5, 
18 

4, 5, 
18 

1, 4, 
18 

·1, 4, 
18 

5, 
18 

Suspected 

Suspected 
thorium 

Suspected 
thorium 

Suspected 
thorium 

Suspected 

Suspected 
VOCs 

Suspected 

Confirmed 
VOCs 

s 

s 

s 

s 

s 

s 

sw 

s 

Ref .. 

4,6 

4, 6 

4, 6 

4, 6 

6 

4 

18 

4 

Envi::~~~ntal Data 

i ~~:.':rt~r .I ( </ .. · Results ... 

14 

14, 15 

14, 15. 16 

14, 15, 16 

14, 15, 16 

14, 15, 16 

No Data 

'2, 3, 4, 5, 6 

14, 15 

Table 8.1 
(Table 111.6 in Ref. 61 

Table 8.1 
(Table V.5 in Ref. 61 

Table 8.1 
(Table Vll.2 in Ref. 61 

Table 8.1 
(Table Vll.2 in Ref. 61 

Table B.1 
(Table X.1 in Ref. 61 

SGSb 
Table 8.2 

Table B.1 
(Table X.2 In ReJ. 61 

SGSb 
Table B.2 

Locations 3152, 3153, 
and 3187 

Tables B.S. B.7, B.S. 
and 8.9 

Rssc Locations SO 162, 
SO 1 63, and S064 7 

(Appendix E in Ref. 61 

Ref 

6 

6 

6 

6 

6 

12 

6 

12 

7 

6 
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I 
I 
I 
I 

1 - Soil Gas Survey - Freon 11. Freon 113, Trans-1,2-Dichloroethylene, Cis-1, 2-Dichloroethylene, 1, 1,1-Trichloroethane, Perchloroethylene, Trichloroethylene, Toluene 
2 - Gamma Spectroscopy - Thorium-228, -230, Cobalt-60, Cesium-137, Radium-224, -226, -228, Americium-241, Actinium-227, Bismuth-207, Bismuth-21Om, 'Potassium-40 
3 - Target Analyte List i . 

4 - Target Compound List 1'-:0C) 
5 - Target Compound List (~VOC) 
6 - Target Compound List Westicides/Polychlorinated Biphenyl) 
7 - Dioxins/Furans ~ 
8 - Extractable Petroleum Hydrocarbons CEPH)ffotal Petroleum Hydrocarbons CTPH) 
9- Lithium 
10 - Nitrate/Nitrite 
11 - Chloride 
12 - Explosives 
13 - Plutonium-238 
14 - Plutonium-238, Thorium-232 · 
15 - Cobalt-60, Cesium-137:, Radium-226, Americium-241 
16- Tritium 1 I 

I 

I 
Reference List 

1. DOE 1986 "Phase 1: Installation Assessment Mound [DRAFT). • 
2. DOE 1992a "Remedial l~westigation/Feasibility Study, Operable Unit 9, Site-Wide Work Plan (Final). • 
3. DOE 1992c "Mound Phlnt Underground Storage Tank Program Plan & Regulatory Status Review (Final)." 
4. DOE 1993a "Site Scopihg Report: Vol. 7- Waste Management (FINAL). • 
5. EPA 1988a "Preliminary ReviewNisual Site Inspection for RCRA Facility Assessment of Mound Plant" 
6. DOE 1993d "Operable I!Jnit 9, Site Scping Report: Vol. 3- Radiological Site Survey (FINAL). • 
7. DOE 1993c "Operable l!Jnit 3, Misc. Sites Limited Field Investigation Report. • 
8. DOE 1992d "Reconnais~ance Sampling Report Decontamination & Decommissioning Areas, OU6, (FINAL). • 
9. Fentiman 1990 "Characterization of Mound's Hazardous, Radioactive and Mixed Wastes. • 
10. DOE 1992f "OperableiUnit 9, Site Scpoing Report: Vol. 9- Spills and Response Actions (FINAL)." 
11 . Styron and Meyer 198' "Potable Water Standards Project: Final Report. • . 
12. DOE 1993b "Reconnaissance Sampling Report- Soil Gas Survey & Geophysical Investigations, Mound Plant Main Hill and SM/PP Hill (FINAL). • 
13. DOE 1993d "Operable' Unit 9, Site Scoping Report: Vol. 3- Radiological Site Survey (FINAL). • 
14. DOE 1991b "Main Hill; seeps, Operable Unit.2, On-Scene Coordinator Report for CERCLA Section 104 Remedial Action, West Powerhouse PCB Site.• 
15. Halford 1990 "Results of South Pond Sampling. • 
16. DOE 1993e "Operable Unit 4, Special Canal Sampling Report, Miami Erie CanaL· 
17. DOE 1990 "Preliminary Results of Reconnaissance Magnetic Survey of Mound Plant Areas 2, 6, 7, and C. • 
18. DOE 1992a "Remedial Investigation/Feasibility Study, Operable Unit 9, Site-Wide Work Plan (FINAL). • 
19. Rogers 1975 "Mound :Laboratory Environmental Plutonium Study, 1974. • 
20. DOE 1992h "Ground Water and Seep Water Quality Data Report Through First Quarter, FY92. • 
21. Dames and Moore 1976a, b "Potable Water Standards Project Mound Laboratory" and "Evaluation of the Buried Valley Aquifer Adjacent to Mound Laboratory. • 
22. DOE 19921 "Closure Report, Building 34- Aviation Fuel Storage Tank. • ' 
23. DOE 1992j "Closure Report, Building 51 - Waste Storage Tank.· ' 
24. DOE 1994 "Operable ~nit 1, Remedial Investigation Report. • 
25. EG&G 1994 • Active Underground Storage Tank Plan. • 
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es were not sampled for tritium. Although tritium was used extensively in the SW Buildi 

postdate the actinium disposal (DOE 1992g). 

7.3. AREA 15 

1955. the contaminated equipment 

Due to practical li · tions posed by the presence of the concrete, no intrusiv · vestigations have 

ed at this area. However, approximately 1 Ci of radon-222 is released per 

ck vent from the room, indicating the presence of radium-226 contamination within the cone 

7.4. AREA 21 

Area 21 is located on the SM/PP Hill, northeast of Building 53 and Area 22 (Plate 1 l. Area 21 is also 

known as the radium shack or old explosives bunker. Originally there were two bunkers, one used for 

explosives and the other for detonators. Both were used in the early 1950s for storage of radioactive 

materials that had high gamma radiation levels. These materials included feed and waste solutions 

from the radium/actinium program and wastes from the reactor waste decontamination program (DOE 

1992g). The latter is described in section 9 of this report. 

The boundary of Area 21 as shown on Plate 1 is slightly larger than the Area 21 depicted in the project 

report (Stought et al. 1988). This area was not included in the original compilation of known radiation 

areas at the beginning of the Site Survey Project, but was reportedly found during the gamma surveys. 

It is not known whether the boundaries depicted enclose both of the original bunker locations. 

The results of the Area 21 sampling are given in Table Vll.2. As noted on Table Vll.2, several of the 

analytical results for the gamma-emitting radionuclides could not be found in the gamma spectroscopy 

results given in AppeAdix E. These results were handwritten in the original tabulated data, reproduced 

in Appendix E. The sampling locations are shown on Plate 1 . 

Cesium-1 ~7 was detected in several of the Area 21 samples, with a maximum concentration of 

31 pCi/g measured in the sample taken at 60 inches at core location 0165 (C0165 on Table Vll.2l. 
- -~---~- ~-~-- ---- ---------------~-- ----- --------------~-------~- ~---~~---~------

Plutonium-238, tritium, and radium-226 were also detected in several samples, although at relatively 

low levels (1 .67, 0.99, and 1.2 pCi/g, respectively). 

ER Program, Mound Plant 
Revision 2 
MOUN09/M9SSD12.WP7 3112193 

OU 9, Site Scoping Report, Vol. 3-Rad Site Survey 
M11rch 1993 Page 10 
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Table Vll.2. Mound Site Survey Project- Area 21 +. 
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co !!. 0 Platei1 Coordinates MRCID Depth Plutonlum-238 Thorium Tritium Cobalt-60 Ceslum-137 Radium-226 Americlum-241 
i 0 oa :I .. Locati~n• South West No. Mo-Yr (inch) (pCifg) (pCI/g) (pCi/ml) (pCI/g) (pCi/g) (pCi/g) (pCi/g) 
~~~ ' 
~ i 

~ I 

~ 0 I 
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&. 
S073J t:! J! 3250 3025 7335 09-84 0 0.75 b 

i • I a S0742 3275 3050 7337 09-84 0 0.37 b 

I 
2998 10-83 0 0.18 b 0.67 

S0743 3275 3075 7334 09-84 0 0.33 b 
I 
I 

S0745 3285 3010 2999 10-83 0 1.12 b 0.64 

0 I , 0.5c c: S074~ 3295 3005 9790 06-85 0 NR NR 
CD I ' 5.0c . S074~ 3295 3010 9794 06-85 0 NR NR 
C/) 
;;· LDLC '29c 1.2c LDLC .. S0644 3275 2970 6558 08-84 0 NR NR 
C/) I 

n I 
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28c 
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3 1l 
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... < 
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CDO 10438 08-85 54 NR NR LDL 1.9 0.9 LDL CD;-" 
Nc.o I 10439 08-85 60 NR NR LDL ' 9.7 0.9 LDL 

:D i 
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!. C017~ 3310 3010 10433 08-85 18 NR NR LDL 2.2 0.8 LDL 
C/) I 10434 08-85 36 NR NR LDL ' 3.1 0.7 LDL 
;;· i. 10435 08-85 54 NR NR LDL 1.2 0.7 LDL .. 
C/) 
c C017~ 3310 3090 10444 08-85 18 NR NR LDL 2.3 0.9 LDL 

~ 10445 08-85 36 NR NR LDL 5.3 0.9 LDL 
< I 10446 08-85 54 NR NR LDL ' 4.5 0.9 LDL 

I 
C0165 3325 2980 10440 08-85 18 NR NR LDL 3.0 0.9 LDL 

I 10441 08-85 36 NR NR LDL l-,DL 1.0 LDL 
i 10442 08-85 54 NR NR LDL : 2.5 1.0 LDL 
! 10443 08-85 60 NR NR LDL 131 0.7 LDL 
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8 Map ;locations are given using a ·c· to designate core locations and an ·s· to designate surface locations. , 

bA "b"llndlcates that the total thorium concentration was less than the background level of 2.0 pCi/g, using FIDLER screening. Therefore, r~diochemlcal analysis was not performed. 

cThes~ results could not be confirmed because they were not listed In the gamma spec results Included at the end of Appendix F. · 
I 

FIDLER - field Instrument for the detection of low-energy radiation 
. I 

LDL -~The measured concentration was below the lower detection limit, estimated to be 0.5 pCI/g for cobait-60, cesium-137, and americiu~-241; and 1 pCi/g for radium-226. 

MAC 'D - Monsanto Rasearch Corporation Identification 

-c 
NR - ~o result given 

RADIOCHEMICAL ANALYSIS I» pCi/g • picocurles per gram 
(Q I 
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and thorium-232 in surface soils and core samples 

ination, and readings were within statistical limits of background IMRC 1973a). 

was no evidence of loss, leakage, or buildup of thorium in the 

Area 1 was used to stage plutonium-238 waste packages 

as the SM field area ar)djs discussed in tbe section _the _S~ Drum S!oragft __ 

Area. 

A radioactive site to 1 985 (Stought et . 1988) showed that soils were 

contaminated with high levels of thoriu ximum thorium concentration of 54.3 

pCi/g and maximum plutonium-238 conce ration·of 34,0 pCi/g). That same study alluded to the 

natural movement of contamination during p iods o rain and possible migration of contaminants 

between 1976 and 1985 into adjacent areas to t 

There was insufficient sampling for adeQu 

(DOE 1991 b). A drainage channel to e west was excava d and covered with concrete in 1989. 

Much of the soil was transferred t 

Box Storage Area is located south and slightly east of tH WD Building (Figure 

In 1969, a radioactive waste line from the SM Building to the D Building broke 

and contami ted an area (Area 14) southwest of the WO Building with plutonium. 

soils wer excavated from Area 14 in 1974 and placed in wooden boxes for disposal at the TS (Black 

197 . The boxes of soil were decontaminated and screened for surface contamination befo 

re removed from Area 14. Soil samples from the Soil Box Storage Area collected in 1984 sho 

+ 5.1.9. Area 21. Old Explosives Bunker (Historical} 

The Old Explosives Bunker (Area 21) is on the south central slope of the SM/PP Hill at an elevation of 

___________ !P.E~~~i~ate~~f!_~ f!_jfigu'! _?.2l ._!~i~_E_u_nker _ ~~~- acce_s~~ ~'!' _a_~~!_?~d __ an~ ~!~ ~~~-f_o~ ~~ __________ _ 

storage of explosives during plant construction in 1947 and 1948. There were originally two bunkers: 

a large one for explosives storage and a small one for detonator storage. These bunkers were also 

known by the term dynamite caves (Bradley 1953h) and dynamite shacks IMCC 1953-1957). The 

ER Program, Mound Plant 
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+ · larger explosives bunker, also known as shack #2, is the one that probably received the greatest use 

by M!lund. The smaller detonator bunker was also known as shack #1. The bunkers were constructed 

of heavy timbers tied together with steel cables. The floors are believed to have been packed earth. 

The only current visible sign of the location of the explosives bunker is the residual steel cables that 

are partly buried. No sign of the detonator shack is apparent. 

In the 1940s and 1950s, the Old Explosives Bunker was used extensively for storage of wastes that 

. had high gamma rad!ation. The isolated location of the bunkers on the far. h~ll of the plant .(now the 

SM/PP Hill) allowed these materials to be stored away from the operational areas. During the era of 

polonium processing, 20- and 30-gallon drums containing the residual sludge from the bismuth 

decanning processes in HH building were moved by truck to the bunkers. The sludges contained high 

levels of short-lived, gamma-producing radionuclides. Storage of these sludges at the bunker site 

allowed the radiation levels to subside before they were shipped off-plant for disposal (Garner 1991 ). 

The drums were trucked from the bunker to the Quonset hut, or later to Warehouse 15, for loading 

onto trucks and shipment to ORNL for b•Jrial. 

In the early 1950s, the K-65 residues used in the radium-actinium project were stored in the explosives 

bunker in lead casks. Plant workers would remove small quantities of the residue for processing. This 

activity resulted in the bunker being called by the name •the radium shack. • At the conclusion of the 

radium-actinium project, the ion exchange resins containing approximately 1 0 g of radium were stored 

at the bunker (Schauer 19531. High-risk wastes from the radium-actinium program were probably also 

stored here. In July 1952, 37 20-gallon drums of liquid waste were removed from shack #1 and 

placed in sawdust in 55-gallon drums. These drums showed no external alpha radiation and an average 

gamma radiation of 150 mR/hr. The drums were moved to Warehouse 7 (MCC 1951-19561. Some 

wastes were moved to the Quonset hut in July 1953 for shipment offsite (Bradley 1953h). 

Drums stored in the shacks were surveyed in June 1953. The highest readings were 7.5 R/hr in shack 

#2 and 10 R/hr in shack #1 IMCC 1953-1957). The source of these drums could not be determined 

from the existing records, but was probably the radium-actinium program. In August 1953, radiation 

surveys of surface and air contamination levels on and around drums of waste in storage indicated 

drum leakage. The problem was suspected to be mainly residual thorium from the purification and 

separation processes of the radium/actinium program. The drums were moved to the Quonset hut for 

shipment offsite (MCC 1953-1 957). It is not possible from the available inf-ormation to know exactly 

how many and what the sources were of the drums stored in the old bunkers. Subsequent surveys 
-------·----- ----- - --------- --------- ------------ --

in September 1953 indicated little wipeable contamination in Shack #1 (probably the smaller of the 

two) and none in Shack #2. No direct readings could be taken in Shack #2 because of the high 

gamma level inside the shack IMCC 1953-1957). Shack #2 may have still contained waste drums at 
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that time. No other historical data or references to these shacks or bunkers could be found during the 

re.search for this report. 

The Site Survey Project (DOE 1991 c) reportedly located the area through its gamma surveys of the 

plant. Cesium-137 was found in the area at levels of 31 pCi/g measured in a core from 60 inches deep 

(DOE 1991 c). It is speculated that wastes from the reactor waste pilot plant were also stored at the 

explosives bunker site, but limited data indicate that at least the incoming casks were stored at the 

_Ouons~_t h~t (Briidley 1_9~2~). _Ttlere i~ no recent informa_tion onth_e aqj~C~f!t_de_t~nator sha_ck:_ 

-
plant con ruction in 194 7. These temporary buildings included warehouses for shipping a 

aterials and eQuipment and supplies, as well as for use as office spac 

ehouses were retained by Mound after plant construction to rovide enclosed 

umbered 1 through 8 and 1 1 and 12 (Figure 5.2) were 

in the early 1 950s. The 

during this time period. 

radioactive wastes 

fragmented. 

lots were also demolished 

1 0, 13, 14, 15 and were used to stage or store 

The records of us f these building are sketchy and 

~ 

Two structures for unloading boxcars were loc' ong the south side of the railroad siding south 

e two was Warehouse 7, located at the far end of the present Building 22 (Figure 5.2). The larg 

of the siding; the smaller was Warehouse 9 These w· . sometimes referred to as the old railroad 

warehouses. Both buildings were woo n structures with evated wooden floors and with docks 

along their north sides. Warehouse 1s not known to have bee used by Mound. Warehouse 9 had 

rummed radioactive materials. 

se 9 served as the central point of waste 

of waste from the Purex pilot plant were moved fr Warehouse 1 3, where 

to Warehouse 9 for shipment to ORNL for burial IMCC 1 

Warehouse 9 w used for the unloading of thorium drums for the planned thori 

oved by truck to other areas of the plant for storage. Neither of th old railroad 

warehou s was used for unloading of the lead casks used to ship radioactive materials int Mound; 
---------- ---·------- -----------------------·-----·----- -------· -------------------------------- ------·-··---

the c ks were too heavy and reQuired crane unloading along the siding. Warehouse 9 was las sed 
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1. INTRODUCTION 

Area 21 has been identified as an area of concern within the Operational Area of Operable Unit (OU) 5 

(see Figure 1.1). The purpose of the Area 21 Field Report is to present the results of the radiological and 

soil gas surveys conducted in Area 21 as part of a larger OU5 Phase 1 Investigation and to identify 

potential areas of radiological and chemical contamination within Area 21. The data gathered during the 

Phase 1 Investigation is not remedial investigation (RI) quality. No conclusions were drawn from the 

results presented in this field report:- -

The Phase 1 reconnaissance investigation (radiological and soil gas surveys), as summarized in this report, 

provides a qualitative screen that can be used to determine a strategy for directing possible Phase 2 and 

Phase 3 investigations. A Phase 2 investigation will be conducted to gather RI quality data from locations 

with probable contamination, as found during the Phase 1 reconnaissance investigation. This information 

will be used to refme the data quality objectives (DQOs) to determine if an additional round of sampling 

(Phase 3) is necessary. The phased approach to data gathering is part of an overall strategy to conduct 

a remedial investigation/feasibility study (RIIFS) of OU5. 

The following sections briefly describe the scope of the Area 21 Field Report, provide a site description, 

review the site land use history, and present the organization ofthe remainder of the report. 

1.1. SCOPE 

The scope of the Area 21 Field Report is to present the field work performed and the data collected at 

Area 21 during the Phase 1 investigation conducted in June, July, and August 1994. This work was 

conducted according to the OU5, South Property, Remedial Investigation/Feasibility Study Work Plan 

(DOE 1993a). In addition, relevant data available from previous studies are integrated into this report. 

1.2. SITE DESCRIPTION 

Area 21, approximately 150 feet by 175 feet (26,250 fr), is located on the south central slope of the 

Special Metallurgical/Plutonium Processing (SMIPP) hill south of Area J (see Figure 1.1). There are no 

-- -----_buildings in Area2l_and_itis_covered_ with_thick_stands_of_smalLtrees,_underbrush,_and_ grass_e_s_wbjGhJimi_t ________ _ 

accessibility. Partially buried, steel cables of the old explosives bunker located in Area 21 are still visible. 
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The area slopes uniformly downhill from the southeast to the northwest, though there are several artificial 

slope breaks. Topographic elevations range from 840 feet to 870 feet above mean sea leveL Mound Plant 

drawings (DOE 1992a) show that bedrock ranges from three to five feet below ground surface. 

1.3. SITE lllSTORY 

The Mound Site Survey Project (Stought et al., 1988) reportedly located Area 21 by gamma survey and 

Tound significant levels of radium~226 activity~ No· indication of radium-226 was found during the 

evaluation of the data included in the Stought report for the OU9 Site Scoping Report, Volume 3: 

Radiological Site Survey. Cesium-137 was also found in the area. It is speculated that wastes from the 

reactor waste pilot plant were stored at the explosives bunker site in Area 21, but limited data indicates 

that the incoming casks were stored at the Quonset hut (Bradley 1952). The boundaries of Area 21 have 

not been fully determined. 

According to historical data (DOE 1992b), there were two bunkers located in Area 21 during plant 

construction in 1947 and 1948:. a large one for explosives storage and a smaller one for detonator storage. 

These ·bunkers were also known as the dynamite caves (Bradley 1953) and the dynamite shacks (MCC 

1053-1957). The larger explosives bunker, also known as shack #2, is the one that was probably used the 

most by Mound Plant. The smaller detonator bunker is also known as shack #1. The bunkers were 

constructed of heavy timbers tied together with steel cables. The floors are believed to have been packed 

eaith. 

During the 1940s and 1950s, the old explosives bunker was used extensively for the storage of wastes that 

contained high gamma radiation. During the era of polonium processing, 20- and 30-gallon drums 

containing residual sludge from the bismuth decanting processes in HH Building were moved by truck 

to the bunkers. The sludge contained high levels of short-lived, gamma emitting radionuclides (Garner 

1991 ). 

In the early 1950s, the K-65 residues used in the radium-actinium project were stored in the explosives 

bunker in lead casks. Plant workers would remove small quantities of the residue for processing. At the 

conclusion of the radium-actinium project, the ion exchange resins containing approximately 10 grams of 

_ . radium were stored at the .bunker (S~h~uer 195~), I-!igh ris~ ~~tes fro~_ t~e_ radium-!l~~inium pr~ec~ were 

probably also stored here (MCC 1951-1956). 
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In August 1953, radiation surveys of surface and air contamination levels on and around drums of waste 

storage indicated drum leakage. Residual thorium from the purification and separation processes of the 

radium-actinium program was the suspected cause. The drums were moved for shipment off-site (MCC 

1953-1957). 

No other historical data or references to these bunkers could be found during the research for this report. 

The only visible signs of the_explosives bunker are p'!f(jally burie_d, steel ca~les~ _No sign ~f the detonator 

shack is apparent. 

1.4. REPORT ORGANIZATION 

The remainder of this report presents the results of the Area 21 Phase 1 field investigation. Section 2 

summarizes field activities performed and data collected during the radiological and the soil gas surveys. 

It also compares relevant data from. previous investigations with Phase l investigation data. Section 3 

summarizes the results of the radiological and chemical reconnaissance surveys. Section 4 lists the 

references used to prepare this report. Survey maps, field logbooks, radiological data, and soil gas data 

are included in Appendices A, B, C, and D respectively, contained in Volume II. 
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2. FIELD ACTIVITIES AND DATA SUMMARY 

The Area 21 Phase 1 field activities were conducted to qualitatively screen this area of concern. In Area 

21, Phase 1 reconnaissance activities consisted of: 

• a field instrument for the detection of low-energy radiation (FIDLER) survey and surface 

soil sample analyses at the Mound Plant Soil Screening Facility to detect possible surface 

radiological contamination; and 

• a soil gas survey to detect subsurface volatile and semi-volatile organic chemical 

contamination. 

As specified in the OU5 Field Sampling Plan (FSP) (DOE 1993b), the radiological screening was 

conducted to detect the presence of plutonium-238 (Pu-238) and thorium-232 (Th-232) in Area 21. These 

two radionuclides are the most prevalent radiological contaminants at Mound Plant. The soil gas survey 

was conducted to detect total aromatic hydrocarbons, total semi-volatile compounds, total petroleum 

hydrocarbons, and total volatile halogenated compounds. 

The data collection points for the FIDLER survey, the soil screening activities, and the soil gas survey 

were established over the estimated Area 21 boundary on a 25-foot grid system (see Figure 2.1 or Plate 

l, Appendix B). The survey map of Area 21 (Appendix A) shows those points within the area located 

by a registered land surveyor. Before sampling, all transverses of the grid system were cleared of trees 

and underbrush and the remaining sample locations were marked with wooden stakes. 

The following sections describe the field activities and the analyses performed, present the results of the 

Phase I investigation, and compare these results with historical data. No conclusions are presented. 
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2.1. RADIOLOGICAL (FIDLER) SURVEY 

2.1.1. Field Work Performed and Procedures 

A FIDLER survey was performed at Area 21 on August 2, 1994, per the Mound Standard Operating 

Procedure (SOP) 6.7, Near Surface and Soil Screening for Low-Energy Gamma Radiation Using the 

FIDLER. 

Before beginning the survey, Bicron FIDLER #3 (instrument #3228, probe #3432) was calibrated and the 

grid location J7 was established as the background station. Background and standard source checks for 

Pu-238 and Th-232 were performed daily and readings were recorded on the card attached to the FIDLER 

and in the FIDLER Logbook (Appendix B). The standard deviations and the contamination criteria were 

calculated for the Out Channel, Channel 1. and Channel 2. 

Due to its ability to detect a wide range of isotopes, the Out Channel was selected for screening surface 

radiological contamination within Area 21. The Out Channel detects low energy gamma rays and x-rays 

while Channel 1 primarily detects Pu-238 and Channel 2 primarily detects Th-232. 

None of the 25 square foot grid blocks in Area 21 could be surveyed in a serpentine fashion due to the 

thick vegetation and heavy undergrowth. Therefore, Channel 1, Channel 2, and Out Channel readings 

were recorded at each stake after a one minute stabilization period. The FIDLER operator then walked 

between stakes perpendicular to Row 1, (i.e., F1 to F7, G1 to G7, etc. as shown in Figure 2.1) at a rate 

of 20 feet per minute in the Out Channel mode. No readings were recorded for the sweep, unless the 

contamination criterion (CC) for the Out Channel was exceeded. When this occurred, the FIDLER crew 

located the point of highest concentration in that area by identifying where the highest Out Channel 

reading was detected. Channel 1 and Channel 2 readings were taken at the point of highest concentration 

after a one minute stabilization peri.,od and recorded in the FIDLER Logbook. The FIDLER was then 

slowly moved radially around the point of highest concentration until the Out Channel reading dropped 

below the CC, thereby defining the area of elevated activity. The size of the that area was recorded by 

distance and direction from the point of highest concentration in the FIDLER Logbook (see Appendix B). 
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2.1.2. Quality Assurance Summarv Report 

The field and data analysis variances are summarized in the following subsections. 

2.1.2.1. Field Variance Report 

The FIDLI::R survey was completed with no variances from the OU5 Quality Assurance Project. Plan 
- - - - - -- --

(QAPjP) (DOE l993b). Two minor variances from SOP 6.7 involved check sources and scanning 

techniques. 

The first variance was the use of Pu-238 and Th-232 sources for the daily source check as opposed to the 
. . 

arnericium-241 source specified in SOP 6.7. Plutonium and thorium sources were provided by the Mound 

Plant for the required daily check. The second variance from SOP 6.7, the inability to screen in a 

serpentine fashion, occurred due to the thick vegetation and heavy undergrowth covering Area 21. Instead, 

the screening was conducted at and between grid points, as described in Section 2.1.1. 

2.1.2.2. Data Analysis Variance Report 

FIDLER survey data were not formally validated. However, all logbook entries were checked for 

accuracy, completeness, and format. One error was found in the calculations used to determine the 

FIDLER contamination criteria. These values were recalculated and compared to the collected data. After 

reviewing the data, several additional points in Area 21 were identified as having elevated radiological 

activity based on the recalculated Out Channel CC. Because the corrections were made following the 

completion of the survey, no Channel 1 or Channel 2 readings were taken at these locations identified as 

having elevated Out Channel readings. 

2.1.3. Health and Safety Summarv Report 

The FIDLER survey was conducted according to the OU5 South Property RifFS Health and Safety Plan 

(DOE 1993c), and the Environmental Restoration Program Site-Specific Health and Safety Plan for OU5 

_____ Operational Area - Area 21. Health and safety issues were discussed and resolved during daily tailgate 

safety briefings conducted by the Site Health and Safety Officer and documented in the Site-Manager- --­

Logbook (Appendix B). 
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No accidents or safety violations occurred during the FIDLER survey at Area 21. On August 23, a health 

and safety surveillance was conducted; no deviations were reported. 

2.1.4. Presentation of Radiological Data 

Appendix C contains all radiological data collected during the Phase 1 investigation. It includes data from 

.the_ FID~ER ~u~ey. ~d the. analytic(!~ re_sults __ of soil_samples from the.Mound Plant. Soil Screening 

Facility. 

The FIDLER survey located several points and one area of elevated radiological surface activity as shown 

in Figure 2.2 and summarized in Table 11.1. A total of 52 of the 70 survey points displayed elevated 

radiological activity. At location B2.5, an eight ft. by 15 ft. area of elevated radiological activity was 

found. Pu-238 was detected on Channel 1 at 215 counts per minute {cpm) and Th-232 was detected on 

Channel 2 at 22 counts per minute x 1000 (kcpm) in this area. 

Surface soil samples, collected as part of the soil gas survey {see Section 2.2.1.1), were analyzed for Pu-

238 and Th-232 at the Mound Plant Soil Screening Facility. The data are summarized in Table 11.2. 

Concentrations of Th-232 at or exceeding the Mound Plant detection limit of 2.0 pCi/g were not detected 

at any of the sample locations. Concentrations of Pu-238 at or exceeding the Mound Plant detection limit 

of 25 pCi/g were detected at 32 of the 70 sample locations. Figure 2.3 shows the locations where 

concentrations of Pu-238 equal or exceed 25 pCi/g and the concentration contours where Pu-238 exists 

at concentrations from 25-50 pCi/g. This information is summarized in Table 11.2. The concentration of 

Pu-238 does not exceed 50 pCi/g in the estimated boundary of Area 21. Additionally, surface soil sample 

results indicate that Pu-238 might be present outside the estimated Area 21 boundary on the east side of 

the area at concentrations above 25 pCi/g. 

2.1.5. Comparison with Historical Radiological Data 

Surface and subsurface soil samples were collected within the estimated boundary of Area 21 from 1983 

to 1985 during the Site Survey Project (Stought et al., 1988). Four core locations (drilled to a maximum 
. -------------------

- . ----· --·. aeptfi-of6<Y Inches) afi(f itrurla~~·~oi~a-~ple-)~;;ti~ns w~~~ an;uyz~d [~; ~~23~~ and isotopic thorium. 

· Selected samples were also analyzed for tritium, cobalt-60, cesium-137, radium-226, and americium-241. 
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Table II.l. Summary of Elevated RadiologicaJ Activity (FIDLER Survey) 
Page 1 of 2. 

Location Out Channel Reading (kcpm) Out Channel CC (kcpm) 

01 12.0 11.6 

E1 13.0 11.6 

Fl 12.5 11.6 

Gl 12.5 11.6 
- . - - - - -· - . - ·--- - - -. -

HI 12.0 11.6 

II 13.5 11.6 

Jl 13.5 11.6 

82 18.0 11.6 

82.5 26.0 11.6 

C2 12.5 11.6 

02 12.0 11.6 

E2 12.5 11.6 

F2 12.5 11.6 

G2 12.5 11.6 

H2 12.0 11.6 

12 13.0 11.6 

12 13.5 11.6 

A3 12.0 11.6 

B3 12.0 11.6 

C3 13.0 11.6 

D3 12.5 11.6 

E3 13.5 11.6 

G3 12.0 11.6 

H3 ~ 13.0 11.6 

I3 13.5 11.6 

J3 13.0 11.6 

A4 13.0 11.6 

B4 12.0 11.6 

-·· 

--- -- ---C4------- ------- ----- ... 13.0 _________ ---·- -------- __ U.6 ___________ 

04 
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Table ll.l. Summary of Elevated Radiological Activity (FIDLER Survey) 
Page 2 of 2 

Location 

E4 

F4 

G4 

- 14 

J4 

A5 

B5 

cs 
05 

ES 

HS 

15 

A6 . 
B6 

C6 

06 

E6 

F6 

I6 

A7 

B7 

07 

H7 

CC contamination criteria 
kcpm counts per minute X 1000 

Mound Plant. ER Program 
Revision J 

Out Channel Reading (kcpm) 

13.5 

12.0 

12.5 

- - 12.0 

12.5 

12.5 

12.5 

12.0 

12.5 

12.0 

12.0 

12.5 

12.0 

12.5 

12.5 

12.5 

13.0 

12.0 

12.0 

12.0 

12.5 

12.0 

12.0 

OU5 Phase 1 Area 21 Field Repon 
June 1995 

Out Channel CC (kcpm) 

11.6 

11.6 

11.6 

. - 11.6 

11.6 

11.6 

11.6 

11.6 

11.6 

11.6 

l 1.6 

11.6 

11.6 

11.6 

11.6 

11.6 

11.6 

11.6 

11.6 

11.6 

11.6 

11.6 

11.6 
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Table ILl. Summary of Elevated Surface Soil Radiological Activity 
(Soil Screening) 

Page 1 of 2 

Mound Soil Screening Facility Data 

Grid Location' Plutonium-238 Thorium-232 

A3 

A4 

AS 

A6 

Bl 

84 

C2 

C3 

C4 

C5 

C6 

01 

02 

DS 

D6 

E4 

ES 

F2 

F4 

F6 

HI 

H2 

H3 

H6 

Mound Plant, ER Program 
Revision I 

{pCi/g) 

29 

40 

25 

33 

25 

30 

25 

28 

43 

28 

50 

27 

30 

32 

31 

28 

34 

26 

26 

43 

37 

40 

27 

33 

OU5 Phase I Area 21 Field Report 
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(pCi/g) 

ND 

ND 
--. 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

NO 

ND 

ND 

ND 

-
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Table ILl. Summary of Elevated Surface SoU Radiological Activity 
(SoU Screening) 

Page 2 of 2 

Mound Soil Screening Facility Data 

Grid Location• Plutonium-238 Thorium-232 
(pCi/g) 

12 25 

I3 37 

14 I 34 

IS 31 

17 35 

11 36 

12 34 

16 37 

a • See Figure 2.2 for grid location. 
ND • Radiological contamination not detected above detection limit. 
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The results of the surface soil sampling conducted under the Site Survey Project are presented in Table 

II.3 of this report (DOE l992b). The corresponding core and surface soil sampling locations are shown 

in Figure 2.4. 

During the Site Survey Project, cesium-137 was detected in several Area 21 soil samples, with a maximum 

concentration of 31 pCilg measured in the sample taken at 60 inches at core location C0165. Pu-238, 

tritium~-and radium-226 were also aetectecrin severa1Soin-ample·s-at-Iow-levelstl:-l2;-0:-71-.-and-l:-2-p€ilg 

respectively). Thorium and americium-241 were not detected in any of the soil samples collected. 

No indication of radium-226 was found during the evaluation of the data included in the Stought report 

for the OU9 Site Scoping Report, Volume 3: Radiological Site Survey (DOE 1992b). 

The results from the soil sample screening of Area 21 during the 1994 Phase I investigation clearly 

indicate the presence of Pu-238 in the surface soil. Pu-238 was detected at levels higher than 25 pCilg 

at 32 of the 70 sample locations (see Figure 2.3). The results are not consistent with the results for Pu-

238 reported in the Mound Site Survey Project which were very low (see Table 11.3). Th-232 was not 

detect~d at levels above 2.0 pCilg in either survey. 

The radiological survey of the Phase 1 investigation does not clearly indicate the areal extent of Area 21. ) 

The estimated area of Area 21 should be expanded for future phase activities. 

2.2. SOIL GAS SURVEY 

2.2.1. Field Work Performed and Procedures 

A soil gas survey was performed at Area 21 from June 23 to August 2, 1994 per the OU5 QAPjP, SOP 

for Petrex Environmental Surveys [Attachment 1] (DOE 1993b). The survey was completed over the grid 

system established for Area 21 (see¥lgure 2.1 or Plate 1, Appendix B). 

2.2.1.1. Soil Gas Sampler Installation 

Two sets oftime calibration samplers (timers) and 25 data samplers were installed en June 23, 1994. The . 

remaining 45 samplers were installed on June 27, 1994. Locations of samplers and timers are shown in 

Appendix D, Plate 1. Samplers and timers were installed at depths between eight and 12 inches using an 
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Sample 
Location• 

S0740 

S0745 

S0747 

S0644 

S0645 

C0173 

: 

C0176 

C0177 

i 

i i 

Coordinates MRC 
South West IDNo. 

3250 3100 2997 

3285 3010 2999 

3295 3010 9794 

3275 2970 6558 
.jl 

3290 2990 9789 

3250 3000 10436 

10437 

10438 

I"" ,. ' 10439 

3310 3010 10433 

10434 

10435 

3310 3090 10444 

10445 

10446 

: 
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Table 11.3. Summary of Historical Radiological Data Collected in Area 21 
(Mound Site Survey Projec:t, 1983-1985) 

Page 1 of 2 

Depth Plutonium-238 Thoriumb Tritium Cobalt-60 Cesiu~-137 Radium-226 . Americium-241 
I 

Mo-Yr (inch) (pCi/g) (pCi/g) (pCi/mL) (pCi/g) (pC~g) (pCi/g) (pCi/g) 

10-83 0 0.54 b 0.77 LDL 29 I 1.2 LDL 

10-83 0 1.12 b 0.64 I 
06-85 0 NR NR 5.0" I 
08-84 0 NR NR LDL' 29° I 1.2< LDLC 

06-85 0 NR NR 28° I 
08-85 18 NR NR LDL 6.7 I 0.8 LDL 

08-85 36 NR NR LDL 5.6 I 0.8 LDL 

08-85 54 NR NR LDL 1.9 I 0.9 LDL 

08-85' 60 ·NR . NR LDL 9.7 I 0.9 LDL 
•. •'I~ I 

I 08-85 f 18 NR NR LDL 2.2 0.8 LDL 
. ~ ' 

08-85' 36 NR NR LDL 3.1 I 0.7 LDL 

08-85 54 NR NR LDL 1.2 I 0.7 LDL 
I 

08-85 : 18 NR NR LDL 2.3 I 0.9 LDL 
i 

08-85 36 NR NR LDL 5.3 I 0.9 LDL 
! 

08-85 ·. 54 NR NR LDL 4.5 I 0.9 LDL 
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Sample Coordinates MRC 
Location• South West 1D No. 

C0l65 3325 2980 10440 

10441 

I 
10442 

10443 

Table 11.3. Summary of Historical Radiological Data Collected in Area 21 
(Mound Site Survey Project, 19H3-19H5) 

Page 2 of 2 

Depth Plutonium-238 Thoriumb Tritium Cobalt-60 Cesium-137 i 
Mo-Yr (inch) (pCilg) (pCilg) (pCi/ml.) (pCi/g) (pCi/g) 

08-85 18 NR NR LDL 3.0 I 
I 

08-85 36 NR NR LDL LDL I 
08-85 54 NR NR LDL 2.5 I 
08-85 60 NR NR LDL 31 I 

I 

Radium-226 Americium-241 
(pCi/g) (pCilg) 

0.9 LDL 

1.0 LDL 

1.0 LDL 

0.7 LDL 
- -- --- - ----- - ---

a-A "C" designates core locations and an "S" designates surface locations. Locations are shown in Figure 2.3. I 
b-A "b" indicates that the total thorium concentration was less than the background level of 2.0 pCilg, using FIDLER screening. Therefore, ralliochemical analysis was not pcrfurmcJ. 
c-1l1ese results could not be confirmed because they were not listed in the gamma spec results incluJcJ at the end of Appendix F. I' 

FIDLER - field instrument for the detection of low-energy radiation · . 
LDL- The measured concentration was below the lower detection limit, estimated to be 0.5 pCi/g fur cohalt-60, cesium-137, and americif!m-241; and I pCi/g for rallium-226. 
MRC ID • Monsanto Research Corporation identification 
NR - No result given 
pCi/g - picocuries per gram 
pCilml. - picncurics per milliliter 
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electric hammer drill and an 18 x 1.5 inch steeUtungsten carbide tipped drill bit. After each insertion, the 

drill bit was washed in a phosphate free detergent solution with a synthetic scrub brush, rinsed with 

deionized water, and allowed to air dry. 

A FIDLER was used to monitor the placement of all samplers and timers. Surface soil ~::mples were 

collected from each location for analysis of radiological contamination at the Mound Plant Soil Screening 

Facility. Results ofthe soil screening amilyses-are summarizecrinSection2~1-:-4-:-ana presented-ii1lheir-- -­

entirety in Appendix C. 

2.2.1.2. Soil Gas Sampler Retrieval 

On June 30. 1994, one timer from each of the two sets of timers was extracted, checked for radiological 

contamination, and sent to Northeast Research Institute LLC (NERI) for analysis. The timer analyses 

indicated low levels of petroleum hydrocarbons. On July 7, 1994, a second timer from each of the two 

sets of timers was extracted, checked for radiological contaminatic~. and sent to NERI for analysis. Based 

~n the analyses of the second set of timers, NERI recommended an exposure time of three and 112 to four 

weeks for the samplers. On July 28, 1994 all but one of the samplers were extracted. Due to soil 

conditions one sampler (E7) broke and the sample wires were not recovered. The samplers were wiped 

and prepared for shipment. On August 2, 1994, the samplers were sent to NERI for analysis. 

2.2.2. Quality Assurance Summarv Report 

Field and laboratory analysis variances are summarized in the following subsections. 

2.2.2.1. Field Variance Report 

The soil gas survey was completed with nunor variances from the OU5 QAPjP, SOP for Petrex 

Environmental Surveys [Attachment 1] (DOE 1993b) and the FSP (DOE 1993b). These variances 

included decontamination procedures, timers, and travel blanks. 

One minor variance from the SOP, per instruction from NERI, was the elimination of the methanol rinse 

step from the decontamination process used for cleaning drill bits. Two minor variances from the FSP 

affected timerS and travel blankS. The first Variance Was a decrease in the nnrnh .. r nf tirn .. r<: in<:t:liiP.ti in 
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Area 21. The FSP requires five timers for an area this size, whereas NERI stated that two timers were 

sufficient. 

The second variance from the FSP was the use of the travel blanks. The FSP requires that travel blanks 

be returned with. the timers and samplers, whereas NERI. instructed that travel blanks be returned with the 

samplers only. 

2.2.2.2. Laboratory Data Variance Report 

Petrex analytical data were not formally validated. However, logbook entries were. checked for accuracy, 

completeness, and format. A fmal report for Area 21 was received from NERI on September 16, 1994. 

Sample locations shown on Plate l (Appendix D) of the NERI report were checked against the field map 

to confirm that all sampling locations were correctly plotted; no errors were found. Ion count values for 

aromatic hydrocarbons, volatile halogenated compounds, semi-volatile hydrocarbons, and petroleum 

hydrocarbons, listed in Table 1 of Appendix D were checked for plot accuracy on Plates 2 through 5, (also 

in AppendL;;: D); no errors were fcund. 

) 2.2.3. Health and Safety Summary Report 

The soil gas survey was conducted according to the OU5 South Property RIIFS Health and Safety Plan 

(DOE 1993b), and the Environmental Restoration Program Site-Specific Health and Safety Plan for OU5 

Operational Area- Area 21. All soil gas locations were screened using a FIDLER to avoid digging in 

radioactively contaminated soil. All sampling locations were checked for underground utilities to avoid 

damaging or severing utility lines while digging. Health and safety issues were discussed ·and resolved 

during daily tailgate safety briefmgs conducted by the Site Health and Safety Officer and documented in 

the Site Manager Logbook (Appendix B). 

No accidents or safety violations occurred during the soil gas survey. On August 23, 1994, a health and 

safety surveillance was conducted; no deviations were found. 
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2.2.4. Presentation of Chemical Data 

The Repon of Findings of the Petrex soil gas survey is presented in Appendix D. The report discusses 

the Petrex method. the scope of work, quality assurance/quality control methods, and results. Appendix 

D, Plates 1 through 5, show sample locations and significant ion counts of targeted compounds. Ion count 

values are the unit of measure assigned by the mass spectrometer to the relative intensities associated with 

ead1 compound~--Tiiese ~intensity leveLs-do nor repre-sencactual-concentrations-. -Soil-gas-data-are----­

considered qualitative in that multiple sources in soil and/or groundwater cannot be differentiated. 

Based on a review of historical information for Area 21 and the immediate vicinity, NERI was instructed 

to provide analytical dati for four general classes of compounds to assess the potential for the presence 

of these compounds below the surface: 

• total aromatic hydrocarbons; 

• total semi-volatile hydrocarbons; 

• total petroleum hydrocarbons; and 

• total halogenated compounds. 

2.2.4.1. Distribution of Total Aromatic Hydrocarbons 

Total aromatic hydrocarbons are reported as the combined levels of C6 to C1s aromatic (benzene based) 

hydrocarbon compounds detected in the soil gas samples. These aromatics are common constituents of 

petroleum fuels, heating oils, some light lubricating oils, and many other petroleum based products. 

The soil gas samplers for Area 21 were analyzed after a four-week field exposure. When compared to 

the qualitative detection capability of the analysis method, the levels of aromatic hydrocarbons in the soil 

gas samples for Area 21 were row. Elevated levels of aromatics are present principally in the southern 

half of Area 21 (see Appendix D, Plate 2). The majority of the samples contained only light weight 

aromatics benzene (C6) and toluene (C,). Very few samples contained<; and heavier aromatics. This 

mixture of aromatics is typical of the composition of vapor that may be released from dilute levels of the 

residue of highly weathered and degraded fuel-like petroleum products. Along with elevated levels of 

aromatics, samples #104 and #122 (grid coordinates H7 and 16, respectively) included elevated levels of 

light weight alkanes and cycloalkanes/alkenes. 
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2.2.4.2. Distribution of Total Semi-volatile Hydrocarbons 

Total semi-volatile hydrocarbons are reported as the combined response to naphthalene, Cll through C15 

alkyl naphthalenes, and ell• c14• and cl6 polycyclic hydrocarbons (including acenaphthene; anthracene, 

and pyrene). These compounds are constituents of creosote, coal, tar, and other heavy, high boiling point 

fraction petroleum products. 

The only semi-volatile hydrocarbons identified in the-samples collected at Area 21 were naphthalene and 

C11 through C13 alkyl naphthalenes (see Appendix D, Plate 3). Elevated levels of these compounds were 

detected primarily at sampling points #104 and #152 (grid coordinates H7 and G3, respectively) in the 

western half of Area 21. Lower levels of naphthalenes were detected in soil gas at sampling points 

nearby. 

2.2.4.3. Distribution of Total C5 to C11 Petroleum Hydrocarbons 

Total C5 and C11 petroleum hydrocarbons reported include alkanes, cycloalkanes, alkenes, cycloaklenes, 

dienes, aromatics, and naphthalene and alkyl naphthalenes. These compounds together make up the bulk 

of most petroleum fuels, oils, and lubricants. 

Elevated levels of C5 to C 11 petroleum hydrocarbons occurred in soil gas principally in the southern and 

southwestern portion of Area 21. The distribution of total C5 to Cll petroleum hydrocarbons, see Plate 

4 (Appendix D), was similar to that of aromatics alone (discussed in subsection 2.2.4.1. above). This 

indicates that most of the soil gas samples were nearly uniform in composition; only minor differences 

were recorded. Specifically, soil gas samples #122, #130, and #153 (grid coordinates B6, 02, and G2, 

respectively) contained more prominent levels of alkanes, cyloalkanes, and al.kenes. 

Given the high sensitivity of the sampling method, and the extended exposure time, it is apparent that total 

C5 to C 11 petroleum hydrocarbons in the soil gas are present at very low levels. 
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2.2.4.4. Distribution of Total Halogenated Hydrocarbons 

Total halogenated hydrocarbons are reported as the combined levels of trichlorofluoromethane (Freon-11), 

trichloroethene (TCE), tetrachloroethene (PCE), and dichlorobenzene(s) (DCB) in soil gas. TCE, PCE, 

and the 1,3- and 1.4-isomers of DCB are liquids commonly used as solvents and cleaning agents for 

_____ petroleum based products. 

The majority of elevated responses to total halogenated hydrocarbons shown on Plate 5 (Appendix D) 

principally reflect the presence of PCE in the· soil gas. However, three of the four sampling points 

(highlighted on Plate 5) did not solely exhibit the occurrence of PCE. Samples #122 and #130 (grid 

coordinates 16 and A 1, respectively) contained Freon- II, TCE, and PCE. Sample # 154 (grid coordinate 

G 1) contained DCB and PCE. Each of the four points that exhibited the highest levels of halogenated 

hydrocarbons occurred in isolated locations on the periphery of Area 21. 

2.2.5. Comparison with Historical Chemical Data 

No historical data is available on possible Resource Conservation and Recovery Act (RCRA} hazardous 

constituents (chemical contamination) in Area 21 (DOE 1993d). Therefore, no comparison with the Phase 

1 investigation results can be made. 
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3. SUMMARY 

The results of the reconnaissance (radiological and chemical) surveys conducted in Area 21 are 

summarized in this section. 

The results of the radiological surveys (FIDLER and soil screening) are summarized below: 

• 

• 

The FIDLER survey-located 52 points and one area ofe1evat~ radiological activicyin 

Area 21. 

Soil screening analysis of surface samples indicates that Pu-238 might be present outside 

the estimated Area 21 boundary on the east side. These results are not consistent with the 

results reported for Pu-238 in the Mound Site Survey Project. Th-232 was not detected 

in either survey. 

The FIDLER survey located several points of elevated radiological activity where neither Pu-238 norTh-

232 were found during the soil screening analysis. This suggests the presence of other gamma emitting 

radionuclides at these locations. Radium. actinium, and cesium-137 are also suspected contaminants which 

were not part of the Phase 1 sampling. scheme. Gammaspectroscopy can be utilized to determine if these 

and other suspected radiological contaminants are present in Area 21 during the sampling conducted under 

the Phase 2 investigation. 

The soil gas survey conducted in Area 21 indicates the presence of chemical contaminants as summarized 

below: 

• 

• 

• 

Elevated levels of totai aromatic hydrocarbons (primarily e6 and e7) were detected in the 

southern half of Ar~a 21. 

Elevated levels of semi-volatile hydrocarbons (primarily naphthalene and e11 - e12 alkyl 

napthalenes) were detected at grid coordinates H7 and G3 in the western half of Area 21. 

Elevated levels of petroleum hydrocarbons (primarily es to e11) were detected in the south 

and southwestern portions of Area 21. 
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Elevated levels of halogenated hydrocarbons (PCE, TCE. Freon-11, and DCB) were 

detected in isolated locations along the periphery of Area 21. 

While specific conclusions cannot be made from these findings, the results may be used to direct a Phase 

2 investigation of Area 21. 

-----~ -----
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