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• 
RECOMMENDATION: PRS 68 

The PRS 68 Removal Action (RA) was authorized via the Contingent Action Memo, 
(Action Memorandum EE/CA, Contingent Remo-val Action for Contaminated Soil, Final, 
June 2002) and Public Fact Sheet for PRSs 67-70: Site StormwaterDrainage System, 
Final, March 2005. PRSs 67, 69, and 70 are not included in this OSC Report. The RA 
was based on historical processes, and radiological surveys and soil sample results 
which showed elevated levels of Th-228, Th-232, and Pu-238 in sedime-nt within the 
asphalt-lined stormwater retention pond. 

All of the contaminated sediment was removed per the Contingent Action Memo and 
Site Stormwater Drainage System (Including~ PRS Group 12, PRS 41 Ditch, PRS 363, 
PRS Group 14, PRSs 67N, 68, and PRS Group 18, PRSs 67S, 69, 70) Removal Plan, 
Final, September 2004 and resulted in the excavation and disposal of approximately 
3,003 cubic yards (cy) of radioactively contaminated sediment for disposal at 
Envirocare. Since all of the sediment was removed, this removal action was 
successfully completed and verification sampling of sediment was neither performed nor 
required. The asphalt liner and sub-base material were removed to facilitate access to 
PRS 442 and will be accounted for in the PRS 442 OSC Report. · 

The only remaining features associated with PRS 68 are the concrete inlet and outlet. 
Verification sampling and analysis was performed in accordance with the Standard Soils 
Verification. Sampling & Analysis Plan (VSAP), Final, August 2004 to dernon.strate that 
the remaining concrete surfaces (inlet and outlet) meet the release criteria established. . 
in Mound 2000. Both structures were radiologically surveyed and a·cid etching was 
performed to identify the specific isotopes and their relative abundance; primarily Th-
230 and Po-21 0. All verification results are below the· Mound 2000 surface release . 
criteria based on a direct comparison of the results or by application of the Sum of 
Ratios. 

After a thorough review of the PRS 68 OSC Report, the Core Team agrees that the 
PRS 68 Removal Action is complete, and that all previously existing environmental 
issues associated with the PRS 68 Removal Action have been resolved. 

Paul Lucas, OSC 
U.S. Department of Energy 
Springdale, Ohio 

Timothy J. Fisch , 
USEPA 
Chicago, Illinois 

6--= /?Ad( 
Brian Nickel; Project Manager 
OEPA 
Dayton, Ohio 

PRS 68 OSC Report iii of iii 
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1.0 SUMMARY OF EVENTS 

This s~ction describes the site background and events leading up to the removal action 
(RA), parties involved in responding to the RA, cleanup objective (CO) determination, 
chronological narrative of the RA, and resources committed to complete the project. 

1.1 Site Conditions and Background 

The levels of radiological contamination present at PRS 68 warranted a RA under 
CERCLA (Comprehensive Environmental Response, Compensation, and Liability Act). 

The Potential Release Site (PRS) 68 Removal Action. was authorized via the Contingent 
Action Memo, (Action Memorandum EE/CA, Contingent Removal Action for 
Contaminated Soil, Final, June 2002) and Public Fact Sheet for PRSs 67-70: Site 
Stormwater Drainage System, Final, March 2005. PRSs 67, 69, and 70 are not included 
in this OSC (On-Scene Coordinator) Report. 

This OSC Report documents removal of contaminated sediment from PRS 68 and 
verification of the remaining concrete structures. The location of PRS 68 is shown on 
Figure 1 (A7/26). 

All of the contaminated sediment was removed per the Contingent Action Memo and 
Site Stormwater Drainage System (Including PRS Group 12, PRS 41 Ditch, PRS 363, 
PRS Group 14, PRSs 67N, 68, and PRS Group 18, PRSs 67S, 69, 70) Removal Plan, 
Final, September 2004 and resulted in the excavation and disposal of approximately 
3,003 cubic yards (cy) of radioactively contaminated sediment for disposal at 
Envirocare. Since all of the sediment was removed, verification sampling of sediment 
was neither performed nor required. The asphalt liner and sub-base material were 
removed to facilitate access to PRS 442 and will be accounted for in the PRS 442 OSC 
Report. 

The only remaining features associated with PRS 68 are the concrete inlet and outlet. 
Verification sampling and analysis was performed in accordance with the Standard Soils 
Verification Sampling & Analysis Plan (VSAP), Final, August 2004 to demonstrate that 
the remaining concrete surfaces (inlet and outlet) meet the release criteria established 
in Mound 2000. Both structures were radiologically surveyed and acid etching was 
performed to identify the specific isotopes and their relative abundance; primarily Th-
230 and Po-21 0. All verification results are below the Mound 2000 surface release 
criteria based on a direct comparison of the results or by application of the Sum of 
Ratios. 

Since the Department of Energy (DOE) is the sole responsible party for cleanup of PRS 
68 soil contamination, no Potentially Responsible Parties (PRPs) were sought to clean 
up the site. Monsanto Research Corporation, EG&G Mound Applied Technologies, and 
BWXT of Ohio, Inc were the operating ,contractors at the site from 1948 to 30 
September 1988, from 1 November 1 988 until 30 September 1 997, and from 1 
November 1997 until 31 December 2.002 respectively. CH2M Hill Mound, Inc. became 
the site contractor for the Miamisburg Closure Project (MCP) effective January 1, 2003. 

PRS 68 OSC Report 
Final 

1 of 5 · March 2006 



1.2 Organization of the Removal Actions 

Table 1 lists the parties responding to the removal action, and their responsibilities. 

Table 1: Organization of the Removal Action 

US Envir~nmental Protection Agency (US EPA) Timothy J. Fischer Federal agency responsible for oversight 
SFR-5J 
77 W. Jackson Street 
Chicago, IL 60604 
312-353c2000 

Ohio Environmental Protection Agency (OEPA) Brian K. Nickel State agency responsible for oversight 
401 E. Fifth Street 
Dayton, OH 45402-2911 
937-285-6357 

US Dept. of Energy Paul Lucas On-scene Coordinator responsible for oversight and 
Miamisburg Closure Project success 
175 Tri-County Parkway 
Springdale, OH 45246 
513-246-0071 

CH2M HILL Jim Fontaine Provide OSC with technical assistance, administrative 
Environmental Restoration Project support, field oversight, sample management, site 
1 Mound Road safety, photo, site 'documentation, and preparation of 
Miamisburg, OH 45343-3030 the OSC Report 
937-608-8220 

1.3 Objectives· 

The objectives of this OSC Report are to describe the PRS 68 RA fieldwork and 
document successful completion of the project. 

Removal Action Objectives: The objectives for the removal action included: 

• Project Planning 
• Public Notification 
• Site Preparation 
• Excavation 
• Verification 
• Site Restoration 
• Documentation of Completion 

Material quantities and disposition locations are presented in Table 2. The cost 
breakdown of the removal actions is presented in Table 3. 

Type of Material 

Contaminated sedim·ent 

PRS 68 OSC Report 
Final 

Table 2: Materials and Disposition 

Quantity (cy) Disposal 
Method 

3,003 Rail transport 

2 of 5 

Disposal Location 

Envirocare of Utah 
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Table 3: Removal Cost 

Cost Category ·Cost($) 

Planning/Fieldwork/ Restoration/grading/seeding/ sampling 40,000 

Transportation/Disposal of Contaminated Soil 81,000 

Closure Documentation 20,000 

Estimated Total Project Cost 141,000 

, The Cleanup Objectives for contaminants of concern (COCs) identified in the PRS 68 
Fact Sheet (Pu-238, Th-232, and Th-228) are presented in Table 4. The cleanup 
criteria for soil are satisfied if all verification sample results are below CO or all sample 
results are below hot spot (HS) criteria and the 95% UCL (upper confidence limit) for the 
area of interest is less than the CO and the data set passes the Sign test. However, 
since all of the sediment was removed, verification sampling of sediment was neither 
performed nor required. · 

Table 4: Cleanup Criteria 
Soil C.leanup Criteria (pCilg) 

coc Cleanup Hot Spot 
Objective Criteria 

Plutonium-238 55 165.13 
Thorium-232 2.1 3.5 
Thorium-228 2.6 4.8 

Surface Cleanup Criteria [Allowable Total Residual Surface Contamination (dpm/1 00 cm2
)] 

Radionuclides 
Average Maximum 

Removable 
(DCGLw) (DCGLEMc) 

Group 1: Transuranics, Ra-226, Ra-228, Th-230, Th-228, 100 300 20 
Pa-231, Ac-227, 1-125, 1-129 
Group 2:Th-natural, Th-232, Sr-90, Ra-223, Ra-224, U-232, 1,000 3,000 200 
1-126,1-131, 1-133 
Group 3: U-Natural, U235, U238 and associated decay 5,000 15,000 1,000 
products, alpha emitters 
Group 4: Beta-gamma emitters (nuclides with decay modes 5,000 15,000 1,000 
other than alpha emission or spontaneous fission) except 
Sr-90 and others listed above. Includes mixed fission 
products containing Sr-90. 
Tritium N/A N/A 10,000 

" Note. Refer to Work Plan for Environmental Restorat1on of the DOE Mound S1te, The Mound 2000 Approach, Table 1, Surface 
Contamination Guidelines", page A-3 for specific information on surface contamination guidelines and additional notes. 
DCGLw :derived concentration guideline level over a wide area 
DCGLEMo derived concentration guideline level for elevated measurement comparison 
dpm: disintegrations per minute 

Cleanup Objective. The established COs are for soil/sediment sample result 
comparison. Since concrete surfaces and not soil/sediment were verified, surface 
release criteria are presented in Table 4. All concrete survey results for PRS 68 were 
below the average surface release criteria established in Mound 2000 based on a direct 
comparison of the results or by application of the Sum of Ratios, as identified in the 
Data Report (A 18/26- A26/26). 
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Hot Spot Criteria. The Hot Spot criteria for the soil/sediment COCs are presented in 
Table 4. The established Hot Spot criteria are for soil/sediment sample result 
comparison. Since concrete surfaces and not soil/sediment were verified, surface 
release criteria are presented in Table 4. All concrete survey results for PRS 68 were 
below ·the maximum surface release criteria established in Mound 2000; therefore, the 
concrete structures will be left in place. 

1.4 Chronological Narrative of the Removal Actions 

Table 5 presents a chronological narrative of events surrounding the PRS 68 RA. 
Individual excavation dates are not listed due to the duration of the project and 
concurrent RA activities. 

2.0 EFFECTIVENESS OF THE REMOVAL ACTIONS 

The PRS 68 removal action is complete, and the objectives of Mound 2000 and the 
Action Memo have been met. The limits of verification are identified on the Radiological 
Survey Data Sheet (RSDS) shown on A20/26. Results of verification sampling and 
analysis are provided in Appendix A, and photographs of the site remediation are 
provided in Appendix C. 

Table 5: Chronology of RA 

Timeframe · Activity 

September 2004 Removal Plan (includes PRS 68) approved 

March 2005 PRS 68 Fact Sheet approved 

October 2004- PRS 68 contaminated sediment removal, asphalt /sub-base removal, and 
November 2005 concrete surveys. 

November 2005 PRS 68 OSC Report prepared 

2.1 · Actions Taken by Mound Personnel 

CH2M Hill Mound, Inc. personnel planned and performed removal action oversight, and 
performed the excavation, monitoring, sampling and analyses, documentation, and 
transportation of contaminated soil and debris to the designated onsite soil staging area. 
Photographic documentation is presented in Appendix C. The project met the removal 
action objectives (Section 1.3), as outlined in th~ Action Memorandum. CH2M Hill 
Mound, Inc. personnel prepared this OSC Report, which shows that the Removal Action 
objectives were achieved. 
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2.2 Actions Taken by Local, State, and Federal Agencies 

The DOE/MCP, USEPA, andOEPA had oversight responsibility for the removal actions. 
The DOE/MCP was the lead agency for the RA and provided the funding and oversight 
for the RA. The USEPA and OEPA had oversight responsibility for the RA and review of 
the Action Memorandum and OSC Reports to ensure that the objectives were met. 

2.3 Actions Taken by Subcontractors 

Subcontractors involved in the project included: 

• Envirocare of Utah - disposal of radiologically contaminated waste via rail 
transport. 

3.0 DIFFICULTIES ENCOUNTERED 

3.1 Items that Affect the Removal Actions 

No difficulties were encountered during the removals. 

3.2 Issues of Intergovernmental Coordination 

All DOE/OEPA/USEPA interactions were good. The agencies were updateq informally 
on a regular basis, and formally at monthly Core Team meetings .. The Mound 2000 
Process worked well. 

4.0 RECOMMENDATIONS 

4.1 Means to Prevent a Recurrence 

The contaminated sediment was removed. Mound Removal Actions have regulator 
approved work plans, each of which has a section that addresses runon/runoff controls. 
In addition, the site Storm Water Pollution Prevention Plan applies to the entire site and 
is monitored by the Environmental Compliance and Analytical Services group. As a 
result of the removal and runon/runoff protection, spread of contamination is prevented. 
After the removal action and the CERCLA process for the parcel are complete, the area 
will be transferred from Federal to private ownership. All State and Federal disposal 
rules will apply. 
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1.0 PURPOSE 

This Data Report provides. documentation of sampling · activities specified in the 

following documents; required to close out Potential Release Site (PRS) 68; location 

shown on Figure 1 (Appendix A): 

• Standard VSAP, Verification Sampling and Analysis Plan, Final, August 2004, and 

• PRS 68 Post .. Ex SUD (Survey Unit Design), Draft Proposed Final, October 2005. 

The purposes of this Data .Report are to: 

• document the verification of PRS 68, 

• describe any variances to the VSAP, and 

• present the analytical results. 

2.0 DOCUMENT ORGANIZATION I SUMMARY . 

The PRS 68 removal action (RA) was verified through multiple sample events described 

in Section 3. Contaminants of concern (COGs) are identified in the Post-Ex SUD, an 

excerpt of which is included as Appendix B. Unless otherwise specified as a variance, 

sampling and analyses were conducted in accordance with the VSAP and Core T earn

approved Post-Ex SUD (see Appendix B). 

3.0 FIELD ACTIVITIES 

The PRS 68 RA was performed to remove sediment (from within the asphalt-lined 

pond) that contained Th-228 and Pu-238 above the cleanup objective (CO). All of the 

sediment was removed and disposed of as LLW. 

The asphalt liner Was radiologically surveyed and found not to have the potential to be 

volumetrically contaminated; therefore asphalt sampling was not required. 

The engineered sub-layer below the asphalt was evaluated due to a concern about 

the sediment potentially migrating to and contaminating the engineered sub-layer. Soil 

samples were collected from locations where the asphalt was breached. One isolated 

PRS 68 Data Report, Rev. 0 1 of 2 
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location of contaminated sub-base was found, removed, and resampled to confirm the 

location as below CO. All other sampled locations were below CO. Based on these bias 

sample results, it was determined that the sub-base (engineered layer) was not 

contaminated. 

In order to access PRS 442, the asphalt layer and engineered sub-base were removed 

and disposed of as Low Level Waste as a cost savings measure to performing the 

extensive surveying required to free release the asphalt. 

The only remaining features associated with PRS 68 include two concrete structures 

(an inlet and an outlet). Both structures were radiologically surveyed per the Post-Ex 

SUD. Survey results for direct and swipes are reported on Radiological Survey Data 

Sheets (RSDSs) in Appendix C. Acid etching was performed to identify the specific 

isotopes and their relative abundance. All results are below the Mound 2000 surface 

release criteria based on a direct comparison of the results or by application of the Sum 

_of Ratios (documentation presented in Appendix D). 

4.0 DATA REVIEW I VALIDATION 

All data were reviewed. Because soil samples were not collected and analyzed offsite, 

data validation was not performed. Field and laboratory QC (quality control) 

assessment for soil sample collection were not required. Review of radiological surveys 

supports that the- information is usable. 

PRS 68 Data Report, Rev. 0 2 of 2 
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Survey Unit Design (SUD). 

Project: PRS 68 

RevieW & Approval ~ · 

Project Engineer: Mark Spivey (t~ Ru-/' , 
Reviewer: James Fontaine ~.ffi~ lfu~ ~( :f. FVant~ 
Reviewer: ------------------------------------------------

Document Title 
Fact Sheet PRSs 67, 68, 69, & 70: Site Stormwater Drainage System; March 2004 
RP Site Stormwater Drainage System Removal Plan, Final, August.2004 
WP PRS 68, Asphalt Pond Removal Actions 
VSAP ' StandardVerificatiQn Sampling & Analysis Plan, Final, August 2004 

----

0 Pre-Excavation or X Post-Excavation SUD 

Summary of Changes (for Final SUDs ONLY) Comments 
(See following pages for details) 

1. Did the COC(s) change? Yes Th-232 was added due to new samplings results. 

2. Did the grid size or N change? No 

3. Did the classification change? Yes All Class 1 areas were removed as part of the excavation. 

4. Were bias/judgmental samples collected? Yes Samples collected to confirm the sub.:layer not contaminated. 

5. Other significant change? Yes All PRS 68 asphalt· and sub-layer were removed. 
- -- -- -

K:ISHAREDIERIPRS 067 70\SUDs\PRS 68 VSAP&SUDIPRS 68 Post·ExSUD Final March2006.doc page _1_ of _8_ 



b 
Q-0 

5' 

AM 
co 
coc 
Chern 
dev 
I so 
EPA 
FSS 
HS 
MARSSIM 
MD 
MDC 
MEIMS 
N 
NA or N/A 
NC 

· NUREG 
OEPA 
osc 
pCi/g 
PRS 
Pu 
QA/QC 
RA 
RadCon 
RASS 
RP 
SPF · 
RSDS 
(s) or s 
Std 
su 
SUD 
TBD 
Th 
u 
VSP 
VSAP 
WP 

Acronyms 
Action Memorandum 
Cleanup Objective 
Contaminant of Concern 
Chemical 
deviation 
Isotopic 

SUD Worksheet 

Environmental Protection Agency 
Final Status Survey 
Hot Spot 
Multi -Agency Radiation Survey and Site Investigation Manual 
Mound Document 
Minimum Detectable Concentration 
Mound Environmental Information Management System 
Number of data points in the Survey Unit 
Non-applicable . 
No Change 
Nuclear Regulatory Commission document 
Ohio Environmental Protection Agency 
On Site Coordinator 
pico-Curie(s) per gram 
Potential Release Site 
Plutonium 
Quality Assurance/Quality Control 
Remedial Action/Removal Action 
Radiological Control 
Remedial Action Support Survey 
Removal Plan 
Survey Plan Form 
Radiological Survey Data Sheet 

·effective standard deviation (MARSSIM) 
standard 
Survey Unit 

, Survey .Unit Design 
To Be Determined 
Thorium 
Uranium 
Verification Sampling Plan 
Verification-sampling and Analysis Plan 
Work Package/Work Plan 

K:ISHAREO\ERIPRS 067 70\SUOs\PRS 68 VSAp&SUDIPRS 68 Post-ExSUD Final March2006.doc 'page _2_ of _8_ 
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SUD Worksheet 

Item 

1 
Summary of historic information relevant to SU: 

The Removal Action (RA) associated with this SUD addressed identified contamination areas with Contaminants of Concern (COCs) above the cleanup 
objective (CO). In general, systematic isolation of various segments of the Storm Drainage System (starting at the Asphalt pond), draining the isolated 
segments, sampling, removal of contaminated sediments or soil areas was accomplished. PRS 68 is the asphalt-lined pond in the northeast corner of the 
site. The pond was constructed in the 1970s to receive stormwater runoff from the east central portion of the site to support reduction in suspended 
solids in runoff. 

Item 
2 

Summary of historic data relevant to SU See Appendix D 

Item Offsite Analysis & Compendium 
3a (pCi/g) Method 

coc BASIS co HS MAX 
gamma tso Pu tso Th tso U 
(A-015) (A-012) (A-012) (A.Q12) 

Pu-238 Public Fact Sheet for PRSs 67, 68, 69, & 7b: Site Stormwater Drainage 55 165.13 257 X 
System 

Th-228 Public Fact Sheet for PRSs 67, 68, 69, & 70: Site Stormwater Drainage 2.6 4.8 9.44 X 
System 

Analyses are to be performed per Mound Methods Compendium and COs (for surface samples/analysis i.e., bedrock, asphalt, con.crete) as applicable. 
Compendium Method A-012 is Isotopic Uranium, Isotopic Plutonium, and Isotopic Thorium by Alpha Spectrometry and Compendium Method A-015 is 
Gamma Spectrometry. Surface samples/analysis are to be in accordance with MD-80036 OP 30005, 30007, and 30040. Hard surfaces will be swiped 
and gross alpha and beta measurements will be performed and compared to the most restrictive COC in Mound 2000 Work Plan Appendix A Table 1 
(NUREG 1.86 Regulatory Guide). If the location fails to meet the most restrictive criteria then it will be sent to alpha spec for determination of the COC 
so the applicabl~, instead of the most ~estrictive, criteria can be applied. 

Changes if any, from Prelim SUD: Beta measurements removed due to not being applicable to the COCs. · 
I 

Th-232 added as COC per Attachment II, Appendix H (e-mail) and Appendix I (RSDS 04-ER-0532 page 11 of103 collected in PRS 67 at pipe inlet from 
PRS 68). No verification soil samples were collected. 

.~ 

Item Chern basis for std dev,AM COCs/New COCs The listed chemical COC for PRS 68 is benzo (a) pyrene. The maximum sediment sample result was 
3b 7.4 mg/kg and the CO is 4.8 mg/kg. Benzo (a) pyrene is present in urban environments as a result of 

incomplete combustion in motor vehicles and is a component of asphalt-based products. Four 
sample results from pond sediment samples were above the CO. Because benzo (a) pyrene is a 
component of asphalt-based products. It was expected to be found in PRS 68, an asphalt-lined pond. 
Accordingly, benzo (a) pyrene will not be considered a COC. 

--··--
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Item I Classify Areas & provide justification 
4 . 

The lower section of the pond (the bottom and 
one meter up the sides) is Class 1 (16 SUs). 
The upper portion (the sides greater than one 
meter from the bottom and inclusive of the 
walk/berm at the top) is categorized as Class 1 

Class Scan Coverage guidelines 

100% 

(2 SUs) ~rthe purpose of scanning however; the~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
SU area, number of samples and locations, and 
grid shall r~main as defined under a Class 2. 
This is per regulator direction and agreement ( 

2 10-90% (50% planned per Appendix G, revised Class 2 SPF) 

Note: Given the geometry of the SUs it is not f------t-----------------------------------l 
physically possible to achieve 100% scan 
coverage (due to intersecting angle of floor to 
wall, etc.); therefore a best effort will be given. 

3 Judgmental 

Changes if any, from Prelim SUD: The Bicron Fidler walkover of the asphalt surface was performed prior to the development of this Post -Ex SUD. See 
Attachmentll, page 93 of 103, RSDS 04-ER-668. The asphalt and sub-base were removed during the excavation of PRS 442. The only surface areas 
remaining that require verification are the exteriors of the concrete inlet and discharge structures. All other surfaces of PRS 68 have been removed. These 
exterior surfaces of the inlet I outlet drainage structures are Class 2 Areas. These areas had a potential for radioactive contamination but are not expected 
to exceed the DCGLw. 

Item I Subdivide areas into SUs 
5 

16 Class 1 SUs 

2 Class 1 SUs (Upper walls and Berm) 

See Appendix B and C 

Note: Characterization scanning walkover (100%, best effort) of the wall 
areas from one meter from the bottom to the "high water" level (pond 
overflow) shall be performed prior to the development of the Post
Excavation SUD. If there are no CO exceedances in this area then it shall 
be Class 2. If there are any exceedances then this area shall remain 
classified as a Class 1 and addressed as such in the Post-Excavation SUD. 
This scanning shall occur following pressure washing due to safety 
considerations with personnel performing the scanning on the slope. 

Changes if any, from Prelim SUD: Only one SU remains. See the Post-Ex Amplifying Instructions in Appendix E of Attachment II, for defined 
boundaries. 
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Item Calculations I Rad See Appendix A, MARSSIM Spreadsheet I 

6a I 

a. Calculate the (s) for each COC listed above S=17% I 

I 
b. Number of Samples (N) N=10 + 20% 

. I 

or 12 - I 
I 

Changes of N from Prelim SUD?: See the Post-Ex Amplifying Instructions in Appendix E of Attachment II. 

Item Calculations/ Chemical Std dev, Number of NA 
6b Samples 

: 

Changes if any, from Prelim SUD: NC I 

I 

Item 
7 

Grid spacing From Appendix A and Visual Sample Plan (MARSSIM Spreadsheet) 

Changes if any, from Prelim SUD: See the Post-Ex Amplifying Instructions in Appendix E of Attachment II. 

I 

~ 
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Item I Q/VQC 
8 

See Quality Control in Appendix 8 and C Survey Plan Forms (SPF) 

For Soil Samples: 

1/20 via field duplicate in accordance with Mound Methods Compendium. 

Q-002 Chain-of-Custody Procedures 

Q-003 Documentation Requirements 

Q-004 Laboratory Data Reduction 

Q-006 Validation of Laboratory Data Packages 

Q-007 Data Assessment 

0~008 Data Integrity Verification 

Q-010 Electronic Data Deliverable Format Specifications- MEIMS Std .... 

S-001 General Instructions for Field Personnel 

S-002 Soil Sampling With a Spade and Scoop 

S-028 Sample Control and Documentation 

s~029 Guide to Handling, Packaging, and Shipping of Samples and Method Q-002 

Changes if any, from Prelim SUD: Q/VQC aspects are adequately covered using RSDS sheets and following MD-80036 (Operations 10001, 10002, 
and 30030) and MD-80043 (Operation 400). 
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Item 1 Bias/ Judgement samples 
9 

There is a potential for volumetric contamination of the asphalt within the pond. Samples will be collected in 
five areas exhibiting the highestsurface contamination instrument count-rates within the pond. These asphalt 
samples will be checked for compliance with cleanup objectives. For samples exceeding cleanup objectives; 
additional investigations and requisite removals will be initiated. 

The pond lining will be inspected for defects, cracks, and penetrations where contamination might have 
migrated into the structure of the asphalt or "to the subsurface soils below the lining. These areas will be 
investigated via core-boring, chipping, surface removal, etc. If instrument readings suggested that 
contamination might be present in a crack/penetration that extends two inches or greater into the asphalt, a 
sample extending to and including the soil below will be collected in that location and compared to cleanup 
objectives. · 

Changes if any, from Prelim SUD: Radiological survey results did not indicate the potential for volumetric contamination of the asphalt within the pond, 
therefore there was no need for asphalt sampling. The pond lining was inspected for defects, cracks, and penetrations where contamination might have 
migrated into the structure of the asphalt or to the subsurface below the asphalt with representatives from OEPA. These areas were investigated via 
asphalt removal and sampling of subsurface soils. The results (RSDS 04-ER-652) were compared to cleanup objectives and no exceedance was found. 
Soil samples taken from large cracks and holes inside PRS 68 Pond are reported in RSDS 04-ER-717, page 19 of Appendix I, Attachment II. The ·results 
were compared to clean-up objectives and one exceedance was found at Sample location No. 22. This surface material was removed and re-sampled as 
sample No. 22A, and left below clean-up criteria. Appendix I of Attachment II contains the RASS data. 
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Item I Not otherwise covered .. ./ comments 
10 

Site policy requires performance of onsite soil screening (Nal or germanium) on soil verification samples 
slated for offsite analysis and evaluation of the results prior to shipment. This analysis will generally be 
performed on a split of the verification sample containerized in an EPA dish (approximately 500 ml) but may 
be performed on the actual verification sample as long as containerization requirements are maintained for 
the offsite lab. Count time of the analysis will be sufficient to meet the cleanup objectives (COs) of the 
contaminants of concern (COCs) requiring verification. 

If there is an insufficient volume of material to fill an EPA dish within a 1m x 1m square centered on the 
proposed sample location, due to bedrock or obstruction (such as a structure, foundation, concrete, 
pavemenUasphalt (pond lining}, large rock formations, utility bank, etc. which is not to be removed}, then 
sedimenUsoil analysis will not be performed. In lieu of a sedimenUsoil analysis result, RadCon will survey the 
surface per COs and provide documentation thereof in an RSDS. The RSDS(s) will be included as 
documentation. Any final sample location that does not meet the surface release criteria will be submitted to 
the Core Team for concurrence or determination of further action. 

The asphalt pond will be dewatered and contaminated sediments removed from the pond. The remaining 
asphalt surface wil! be cleaned (pressure washed) and allowed to dry such that the verification surveys can 
be performed. Because the pond will be left in place, the primary concern is surface contamination on the 
structure of the pond interior; therefore, the FSS (verification) survey will use the building methodology. 

In-process sampling events (Characterization and RASS samples of sediment) will be conducted during the 
entire PRS remediation. Those samples will undergo gamma spectrometry analysis to guide actions. 
Characterization surveys of the surface following cleaning will be used to determine when FSS (verification) 
sampling can be conducted. · 

The plan is to place all facets of the Storm Drainage System back into service upon completion of verification 
sampling. Most of the plant remediation projects, which supply storm water to this system, will be nearing 
completion and present a low possibility for recontamination. Those areas, which are not complete, will 
require monitoring of potential contamination sources and the appropriate storm water pollution prevention 
plans must be put in place to guard against recontamination. 

Changes if any, from Prelim SUD: The determination that the Engineered layer under the asphalt was not contaminated was determined by bias 
samples as described in Item 9. Subsequent to and driven by the remediation of PRS 442, all asphalt and the Engineered layer has been removed as 
waste and disposed of at Envirocare.-The only area remaining of PRS 68 is the inlet and outlet structures of the storm drainage system, which could be 
placed back into service following remediation of PRS 442. 

This SUD is prepared in accordance with the Standard VSAP. The concrete surface verification was per MARSSIM building methodology consistent with 
Mound 2000 . 
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APPENDIX C 

RSDSs 
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RADIOLOGICAL SURVEY DATA SHEET 
LOCATION: (BLDG./AREA/ROOM) f R_$ b !(' 
PURPOSE: £VAL:6<A-T€- SC.;<PO~£..D €..XTEI'(to;< SU/{F/IC.CS or 

Co NC:~ E.T£.. • IN L. €.. T tftV.P 0« n .. eT 

Pngc I of....::?__ 

RWP NO. I b (, I 
DATE: II oz.. o-s 
TIME: (536 

MAP/DRAWING .SE-Z.. FII.G·~ 3 FoK. DETAIL 

LEGEND: # = mrem/hr (y) whole body 

#E = mrem/hr (p+t]+y) extremity on contact 

INSTRUMENTS USED 

Instrument Serial Number Cal. Due Date 

23(0 ,r-112../~~os- 033100 

?030 5 fi L2 {17 /9 ()(p 

-----=--= " --;-;----r..L 
_LV_ ~-

ML-9670 (2-98) 

c.,,.cqe,.~ 

S''!Ju.r....v: ...v..?.o :-Nl~-.r- ·-

~ a mrem/hr neutron 

[!] =air sample number 

COPY 
G) =swipe nunibe~ 
f':::\.. or/~ a direct cont. . V measurement in dpm/1 00cm2 



Page _2 of _l_ ISwvey No. . I · os ·£ x r::,cYLf _ 
-;! 0 z 0 >--· 

RADIOLOGICAL SURVEY DATA SHEET (cont.) 
Ra:ur.ovable oouwiNIICliMI · · 

~Wipes (~nvloucm·, . -
. Sample I PIT Alpha mmnu~nt~ 

1\ nDIIIUYlWI"~ 
\ I;)W1pe$ (apnYlUUCrTi"J . 

J:la..,nl•-f PIT -AJPha 11~ 

1 /)(_ rJ IA:;FI1.4L7" ljl)§f/! /t'AL/.:.U'A'f' IM ~6 
2 1<: {) /... 0 II~6T/CJPI OF ti/~~KU.·/1'1' 3~ 
3 l_<_ fj(_ c lw. 1 tot· 38\ 
4 I< 0£.. 0 ITo? "= tv.!(l;'(ai.4y 39 \ 
5 IL !)!. C· lA!. s Jpt 40 
6 I<QL 0 lc:· SttK II 4f 1\ 
7 <OL (} IJ'. Stc;( l.:>:tl 42 \ 
8 < JJL (, 'ToP lt..v 43 \ 
9 c !JL 0 S ti)ALL ({3M/< J 44 1\ 

10 </)L () f lJ-4 LL 45 \ 

11 IL./JL_ 0 IN. 0/lt.-L (F.fcW7J 46 \ 
12 ([)L 1-f· IW. IU.ALL liN 47 \ 

''\ 13 48 \ 
'\.{4 49 \ 
1~ 50 \-
16 '\ 51 \ 7f 
17 !'-. 52 I \71 
18 '\ 53 7rr \ 
19 '\ 54 \ 
20 \, 55 \ 
-21 '\ 56 \ 
22 '\ 1\ 57 \ 
23 '\ 1-+ 58 \ 
24 A I "-' \ 59 \ 
25 /V '\ 60 \ 
26 I '\ 61 \ 
27 '\ 62 \ 
28 '\ 63 \ 
29 '\ 64 \ 
30 '\ 65 .. , .. \ 
31 '\ 66 ''·-~~~ \ 
32 '\ 67 \ 
33 '\ 
34 \ 

68 

~ ~~--.\ 69 ~~ar-"I 1\ 
35 I\ 70 \ 

"Ylut.. • .;N I ~: 303 (?9' 5 f 2 z· 
MDA = /5'.3 

··-= t"l t>A = len. 7 

NOTES: 
1. See MD-80036 10002 tor calculations of WB, extremity and skin dose rates. 

t: . .c- 2. To request AO Count Room analysis for ply, alpha or trtUum, leave coiWM blank. Matte column NIA H nol needed. If count room printout ot results 
: 'are attached, write •see attached" In col~.mn. · ·c: ·. < ·· · 

3. Annotata apeclal !larJllla type (e.g., 8011, wata~). apecialldantiliars or othetwlse In Comments. If not needed. mark N/A. fJ / q /. / ... 
~~ . . y2~ 
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j{SOJ r 05 E/( 6%1 

I I o 2. 05 

PRS 68 

Outlet Exposed Exterior Surfaces . Inlet Exposed Exterior Surfaces 

,c;:' 

Wnst Side 

([£fj) '\~~-~i~~ ~-- 1£. ,19 
West Wall 

East Side . (!fJ!l) 
. (};_ fi 

Top ~Walkway 

~ 

Z3(,0 Sr'C:CII--~-fTION5: 

• a_- llJ<.G ~ 2 Cf"' i VL-:. l.t Y"'~ (Ncr) 

• jJ- 8;:6: t30<f'"'j 01...: J-o 'f""(~Jcr) 

Asphalt Under Walkway (A) 

tli f~J 

~f:tr!''N'i'l!l'.f"f.'i#\i:'c!i 
Nort;l~·a;I-(F·;:~t) ~ 

COPY 
Total Area (Summed)= 477.08 sq. ft., 44.32 sq. m. 

PIIU:CT SCt4Y fJUFotf.t-4£:,/) ON > 2S?:. t!JF ALL. SC(/.?f=Ac.t:_s f6l_ 

SIP1?cs Pfi<:EN /fr p;£f!cr tU£/fs t.~ Rt/t-t o-T .r:.oc.AT!c:-"PJ 
PtP..C<T R.tStUTs. IN /Jf:T d.p,., . 

:---·······--·-·-···-················~·- ..• ··-···_·-·· t 

1 o----~~~~~--,- ~=~J_---~~~ 



APPENDIX D 

Acid Etch Data 
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Acid Etch of Intake and Discharge Concrete Structures in PRS 68 Asphalt
Lined Pond 

This is intended to expand upon acid etch sampling data obtained on the concrete structures of 
the asphalt-lined pond. Some of the direct alpha measurements taken on the surfaces of the 

2 ... 
concrete structures were greater than the procedural limit of 100 dpm/1 OOcm . The analysis 
results of the acid etch of the three highest activity samples on each structure indicated the 
predominant presence ofPolonium-210 along with Thorium-230. 

Follow-up ·alpha readings were obtained at the acid etch locations to determine the amount of 
activity which had been removed by the acid etch sampling. The follow up surveys located none 
of the activity by direct measurement with a Ludlum 2360 instrument. 

The maximum surface contamination found initially was 224 dpm/1 00cm2
, from the survey done 

immediately prior to the etching. Although slightly higher readings were previously recorded, 
. that result could not be recreated prior to the etching process. The results of the acid etching ate 
as follows and show the amount of activity removed: · 

Location Original Direct Alpha 
1) Northeast side of discharge (top) 136 
2) Northwest side of discharge (top) 152 
3) Southeast side of discharge (top) 120 
4) East side of discharge 
(side) 208 
5) East rail of intake (top) 96 
6) North side of intake (top) 224 

Follow-up Direct Alpha 
·o 

0 
0 

0 
0 
0 

Acid Etch Samples ~ OVI l-~T OVT t.-e] 
1 Northeast side of dischar e to 2 Northwest side of dischar e to 

dpm removed 
.136 
152 
120 

208 
96 

224 

· Isotope dpm/sample Uncert. LDL Isotope dpm/sample ~ncert. LDL 
u-238 0.51 0.13 0.20 Pu-238 <LDL <LDL 0.26 

Pu-239/240 <LDL <LDL 0.07 u-239/240 0.08 <LDL <LDL 
h-227 <LDL <LDL 0.1 0 h-227 0.07 . <LDL · ·<LDL· 
h-228 1.26 0.24 0.26 h-228 . 0.20 0.73 0.16 
h-230 2.42 0.35 0.10 h-230 0.07 ·1.35 0.22 
h-232 1.33 0.24 0.1 0 h-232 0.07 0.78 0.16 

U-233/234 <LDL <LDL 8.50 U-233/234 0.95 1.41 0.75 
U-235 <LDL <LDL 10.7 U-235 0.95 <LDL <LDL 
U-238 <LDL <LDL 3.12 U:-238 0.95 <LDL·. <LDL 
Po-210 2.16 0.32 0.10 Po-210 0.10 0.56 0.15 

·· ... · .. '-
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OUT LA~( 
3} Southeast side of discharge (top} 

Isotope dpm/sample Uncert. LDL 
Pu-238 0.51 0.12 0.07 
Pu-239/240 <LDL <LDL 0.07 
rrh-227 <LDL <LDL 0.08 
lfh-228 0.94 0.·18 0.21 
lfh-230 1.59 0.25 0.21 
lrh-232 0.97 0.18 0.08 
U-233/234 <LDL <LDL 8.59 
U-235 <LDL <LDL 8.59 
U-238 <LDL <LDL 23.4 
Po-210 0.98 0.21 0.28 

OU/t,~/ li\11.£1 
4 East side of dischar e side 5 East rail of intake to 

~----------~~~--~------------~ 
dpm/sample Uncert. Isotope dpm/sample Uncert. LDL Isotope 

Pu-238 1.70 0.48 0.83 u-238 
Pu-239/240 <LDL <LDL 0.31 Pu-239/240 

h-227 0.62 0.28 0.33 h-227 
h-228 1.35 0.52 1.33 h-228 
h-230 3.822 0.79 h-230 
h-232 1.23 0.40 

U-233/234 2.21 0.51 
U-235 0.32. 0.18 
U-238 2.00 0.48 
Po-210 

ttvl£1 
6 North side of intake to 
Isotope 
Pu-238 

u-239/240 
h-227 

NA 

7.39 1.19 

dpm/sample Uncert. . 
· <LDL <L 0.07 

<LDI;,. /'7 DL 0.07 
1-A" 0.42 0.08 

/" 
_,_.. . 1 0.30 0.21 

<LDL <LDL 0:21 
<LDL <LDL 0.08 
<LDL 
<LDL 

<LDL 8.59 
<LDL 8.59 

<LDL · <LDL 23.4 
169.77 12.26 0.28 

0.67 0.3 

<LDL 0.87 
<LDL 1.42 

<LDL <LDL 0.32 
<LDL <LDL 0.93 
<LDL <LDL 0.34 
<LDL <LDL 0.34 
21.11 2.42 0.49 

· Count lab personnei explained that the difference between the removed activity, and the reported 
activity, was due to the heat used to process the samples collected in the field via paper towel 
absorption of the acid solution. Sludge samples of the pond did show Pb-21 0 at very low levels 
but there was not enough of a sample left from the acid etch to count for beta/gamma. All 
radium processing at Mound was completed years before the asphalt pond was built and was 
done so in RJSW buildings and any waste collected in the pond was from the other side of the 
site. 
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The acid etch results show that the predominant isotopes were Po-210 and Th-230. Therefore, 
any Polonium-210 detected is assumed to be at secular equilibrium with the Thorium-230. 
Additionally, the results were at such levels that there is no reason to take further action on the 
concrete structures. 

Note: Isotopic analyses were performed via alpha spectroscopy. The parent radionuclides 
do not emit alpha particles, and therefore are not listed on the alpha spectroscopy report. 
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Acid Etch Data Analysis 

Group 3 (5000 dpm) Group 2 (1000 dpm) Group 1 (1 00 dpm) 
· PP:.:210 7.39 Th-232 1.23 pu::238 

u:238 -- 2 Th~230 
0!233/234 2.21 . Tl:i;228 
u~235~ · 0.32 .. ··' Ar)-227 

Total: 11.92 Total: 1.23 Total: 

Fraction of Fraction of Fraction of 
Total 0.5774634 Total 0.059587 Total 

Sample: Sample: Sample: 

, .... --.··;' 

Maximum Gross Direct Measurement:, . '': ;l1J? dpm/1 00cm2 
:-' .. :.; .-:- ~- .':":<·:: ... 

Group 1 Contribution (Gross Direct 
Measurement X Fraction of Total 

Sample): 
Group 2 Contribution (Gross Direct 
Measurement X Fraction of Total 

Sample): 
Group 3 Contribution (Gross Direct 
Measurement X Fraction of Total 

Sample): 

41 dpm/1 00cm2 

7 dpm/1 00cm2 

65 dpm/100cm2 

Sum of Ratios of Respective Group Limits 

41 7 -+ 65 -100'"" t 1000 5000 - 0.4261 

1.7 
3:822 

1.35 
0.62 

7.492 

0.362949 

The sum of the ratios of 0.4261 is< 1.0 therefore acceptable for release 

Sample location 7, south side of outlet 
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Acid Etch Data Analysis 

Group 3 (5000 dpm) Group 2 (1000 dpm) Group 1 (100 dpm) 
Po:-210 7.39 Th-232 1.23 Pu-238 1.7 
u~23a:· 

.. 2 ·.::.<'c:·:··;"" Th~230 .,.:' · · 3:822 
U"233l234·· 2.21 <·<<· ''i· .. Tb-228?'~' ··1.35 

U"235' . :· 0.32 . 't.:: .~ ... Ac"22TY' . 0.62 •••• •¥ •• ' 

Total: 11.92 Total: 1.23 Total: 7.492 

Fraction of Fraction of Fraction of 
Total 0.5774634 Total 0.059587 Total 0.362949 

Sample: Sample: Sa mole: 

Sample location 6, east side of outlet 
Group 1 Contribution (Gross Direct 
Measurement X Fraction of Total 38 dpm/100cm2 

Sample): 
Group 2 Contribution (Gross Direct 
Measurement X Fraction of Total 6 dpm/100cm2 

Sample): 
Group 3 Contribution (Gross Direct 
Measurement X Fraction of Total 60 dpm/1 00cm2 

Sample): 

Sum of Ratios of Respective Group Limits 

38 6 -t- 60 -
""100 t 1000 5000 -

0
·
3957 

The sum of the ratios of- 0.3957 is < 1.0 therefore acceptable for release 
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GENERAL MEDIA INFORMATION 
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PUBLIC FACT SHEET 
PRSs 67, 68, 69, & 70: Site Stormwater Drainage System 

This Fact Sheet satisfies the Public Notification 
requirement set forth in the Contingent Action 
Memorandum 1. 

Background. Potential Release Sites (PRSs) 67 
through 70 are the primary components of the site 
stormwater drainage system as identified in the 
f II t bl 0 OWin g a e: 
PRS Description 
67 Plant Drainage Ditch 
68 Asphalt Lined Pond - North 
69 Plant Overflow Pond - South 
70 Retention Basins and Weir Basin 

. 
PRS 67 is an open, unlined channel that 
constitutes the primary plant drainage ditch (see 
Figure 1 ). 

PRS 68 is the asphalt lined pond in the northeast 
corner of the site. The pond was constructed in 
the 1970s to receive stormwater runoff from the 

east central portion of the site to support reduction 
in suspended solids in runoff. 

PRS 69 is the overflow pond and outfall pipe 
located at the south end of the drainage ditch. It is 
used to retain storm water flows, settle sediment, 
and support complian'ce with the National 
Pollutant Discharge Elimination System (NPDES) 
discharge standards for suspended solids. The 
pond is fed by two inlets, one being the PHS 67 
drainage ditch and the other being a drainage 
structure (PRS 418) which was binned No Further 
Assessment. This PRS addresses only the 
stormwater sediment within the pond. 

PRS 70 is also located at the south end of the 
drainage ditch (PRS 67) and consists of an open 
impoundment with earthen sides used to control 
the flow of water and settle sediment. The bottom 
is partitioned into three basins by concrete 
dividers. PRS 70 discharges into the weir basin. 
This PRS also includes the weir basin that 
moderates the flow so that the ·discharge volume 
can be measured. 

Characterization. Several investigations have 
been conducted at or near the subject PRSs. 
Water and sediment samples have been collected 
and analyzed. All contaminants detected in the 
composited water samples were at concentrations 
less than applicable guideline values. The 
sediment sample results indicated exceedances to 
cleanup objectives (risk criteria), maximum results 
of which are presented in pCi/g in the table below. 

Analyte PRS 
Maximum Cleanup 

Result Objective 

67 535 55 

Plutonium-238 
68 257 55 
69 34 55 
70 749 55 
67 1.23 2.6 

" 

Thorium-228 
68 9.44 2.6 
69 1.4 2.6 
70. 1.27 2.6 
67 1.09 2.1 

Thorium-232 
68 0.44 2.1 
69 2.70 2.1 
70 1.57 2.1 

1: Action Memorandum/Engineering Evaluation/Cost Analysis, Contingent Removal Action for Contaminated Soil, June 2002, Final 
2: Standard Work Package for Contingent Removal Actions, November 2001, Final B 1/z_ 
3: Storm Water Pollution Prevention Plan 

Final Page 1 of 2 March 2005 
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PUBLIC FACT SHEET 
PRSs 67, 68~ 69, & 70: Site Stormwater Drainage System 

The maximum sample result of the only chemical 
found above cleanup objective is benzo(a)pyrene 
(8.0 mg/kg vs. 4.1 mg/kg CO). Benzo(a)pyrene is 
present in urban environments as a result of 
incomplete combustion in motor vehicles and is a 
component of asphalt based products. Five 
sample results were above the cleanup objectives; 
four were located within the asphalt-lined pond 
(PRS 68) and one at the discharge pipe from the 
asphalt-lined pond. 

The Core Team originally recommended Further 
Assessment for these PRSs. Subsequently, the 
Department of Energy determined that a Removal 
Action (RA) per the Contingent Action Memo 1 is 
appropriate based on results above COs. RA 
COGs are Pu-238, Th-232, and isolated instances 
of benzo(a)pyrene. · 

The Work Plan for Contingent Removal Actions2
, 

supplemented by the Unique Work Package, 
includes procedures, instructions, and applicable 
permits and notifications required to safely conduct 
the work. Erosion and runon/runoff controls will be 
managed per the SWP33

. 

The RA will consist of excavation of contaminated 
soil and sediment in areas indicated by sample 
results above the cleanup objectives and shipping 
this soil to an approved disposal facility. Post
excavation sampling will be performed within the 
excavations per a Core Team-approved 
Verification Sampling & Analysis Plan (VSAP). 

Schedule. This Fact Sheet will be in public review 
for 30 days, ending April 29, 2004. The RA is 
planned to begin in late summer 2004. As currently 
planned, removal activities for PRSs 67-70 will not 
begin until all upgradient contamination has been 
remediated. However if the removal of upgradient 
contamination is not completed by the time removal 
activities begin in PRSs 67-70, additional 
precautions such as supplemental sediment and silt 
controls will be put in place on all upgradient 
projects at the project perimeters to ensure that 
upgradient contamination does not re-comtaminate 
these PRSs. Subsequent confirmatory sampling at 
the appropriate outfalls into the drainage system 
will occur to ensure cross contamination did not 

take place. These precautions will be further 
specified within the Core Team approved Removal 
Work Plan and Verification Sampling Plan. A 
summary of the RA & the verification data will be 
included in the On-Scene Coordinator (OSC) 
Report. The OSC Report will be placed in the public 
reading room after the conclusion of the verification 
sampling and approval by the Core Team. 

Expected excavation of approximately 3220 yd3 

(2460 m3
) with possible maximum excavation of 

8730 yd3 (6675 m3
) and verification are expected to 

cost less than $500,000. 

Additional information can be found in the public 
reading room, or by contacting Danny Punch at 
.84 7-8350 extension 301. 

1: Action Memorandum/Engineering Evaluation/Cost Analysis, Contingent Removal Action for Contaminated Soil, June 2002, Final 
2: Standard Work Package for Contingent Removal Actions, November 2001, Final 
3: Storm Water Pollution Prevention Plan 
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