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IntroductionIntroduction
Remedial Action (RA) Costs IssuesRemedial Action (RA) Costs Issues

developed during remedial design phasedeveloped during remedial design phase
inconsistent (often higher than) with estimate inconsistent (often higher than) with estimate 
presented in the ROD (derived from presented in the ROD (derived from 
Feasibility Study)Feasibility Study)

RA Funding ChallengesRA Funding Challenges
EPA budget uses costs presented in the RODEPA budget uses costs presented in the ROD
actual RA funding need may be greater actual RA funding need may be greater 
limited national RA funding  limited national RA funding  

Presenter
Presentation Notes
Speaker notes: present nationwide issues regarding RA budget vs.. RD cost estimate.    



ObjectivesObjectives

Identify key cost risk elements after ROD Identify key cost risk elements after ROD 
is signedis signed
Recommend postRecommend post--ROD cost risk ROD cost risk 
management processmanagement process
Manage RA cost risk from ROD through Manage RA cost risk from ROD through 
RDRD

Presenter
Presentation Notes
 Identify RA risk drivers and manage them

 Numbers of RA risk drivers will be reduced through out the process

- Margin of error for each identified risk driver will be reduced though out the process 



Risk/Uncertainties AnalysisRisk/Uncertainties Analysis

-1

0

1

ROD PDI Preliminary RD Draft RD Draft Final RD Final RD RA

Remedial Design Phase

 R
is

k

Post ROD 
Tech Memo

RD Team Reviews 
Risks and Updates 

Risk - investiagation if 
required

Risk/Uncertainties Continually Refined

Presenter
Presentation Notes
EPA guidance +50% and -30% for FS/ROD RA cost estimate



Source: Treatment Technologies for Site Cleanup: Annual Status RSource: Treatment Technologies for Site Cleanup: Annual Status Report (Eleventh Edition), February 2004eport (Eleventh Edition), February 2004

Presenter
Presentation Notes
- There are many sites where investigation during RD showed major changes in the location of groundwater contaminant plumes.  Also, investigations post-ROD have shown major changes in aquifer permeability, changes in feasible treatment schemes, changes in public acceptance of remedies which did not receive adverse public comment during public notice periods

- This chart presents remedial alternatives implemented at numbers of sites (1982 – 2002). It is used to discuss cost risk drivers for the four remedial alternative categories.  

- Ex Situ Source Control: Total 426 (313 completed and 113 on-going)

- In Situ Source Control: Total 337 (119 completed and 218 on-going)  

- In Situ Groundwater: Total 154 (19 completed and 135 on-going)

- Groundwater Pump and Treat: Total 723 (63 completed and 660 on-going)

 Ex Situ Source Control: excavation and onsite/offsite treatment and disposal. Also refer to as “dig and haul”

 

  



Key Cost Risk Elements for Key Cost Risk Elements for 
Ex Situ Source ControlEx Situ Source Control

Increase in waste/soil volume as defined Increase in waste/soil volume as defined 
in the prein the pre--design investigationdesign investigation
Remedial investigation data gapsRemedial investigation data gaps
Excavation extends below water tableExcavation extends below water table
Contaminant partitioning Contaminant partitioning 
Change in transportation method Change in transportation method 
Change in disposal costChange in disposal cost
Engineering controlsEngineering controls

Presenter
Presentation Notes
Speaker’s note: 

- At the Bridgeport Rental and Oil Services (BROS) site, New Jersey. - The huge oily waste lagoon held many surprises as it was pumped down and treated using on-site incineration and an on-site wastewater treatment plant.  One underground wall of the lagoon turned out to not to be a wall but stacks of additional waste drums. EPA quote, "As cleanup activities proceeded, significantly greater quantities of material were encountered at the site including drums, debris and sediments/sludges.”  In addition, at BROS, the time between ROD signing (1984) and remedial action implementation (1991) added to the cost growth.  Note that this was a PRP-lead remedial action.

Excavation extends below water table, This will involve potential dewatering and onsite wastewater treatment and disposal. Depending upon the discharge alternative, water treatment may impact the RA cost  and schedule significantly.   

Change in transportation method, the cost estimate in FS was based on “bulk shipping” such as by train rail, however, this option is not feasible during the design. The alternate disposal method is by trucking which may increase the RA cost.

- Change in disposal cost, the price per ton estimated in the FS is no longer valid due to the changes in the market and/or regulations. 

Engineering controls such as additional shoring, odor controls, re-routing/maintaining utilities, etc. may also impact the RA cost.

At New Bedford site, the 1998 ROD cost estimate for removing, dewatering, storing 450,000 cubic yards of PCB contaminated sediment includes a cost range of $120-$130 million.  An EPA press release just one year later, dated April 20, 1999, referred to "EPA's $300 million - -Superfund cleanup" in New Bedford.  An EPA press release five years after the ROD, dated April 26, 2003, issued for the groundbreaking for the dewatering facility referred to the "$400 million cleanup of the harbor". The amount of PCB contaminated sediment targeted for treatment at the New Bedford Harbor site has grown since the ROD, the cost of dewatering has grown, the cost of building the on-shore solids containment facilities has grown.

Photo: Federal Creosote, temporary excavation support and perched water was encountered. 

  



Key Cost Risk Elements Key Cost Risk Elements 
for In Situ Source Controlfor In Situ Source Control

New information from pilot study New information from pilot study 
requires remedy modificationrequires remedy modification

additional extraction/injection points additional extraction/injection points 
requiredrequired
change in air emission change in air emission 
requirementsrequirements
change in treatment processchange in treatment process
additional monitoring required additional monitoring required 

Presenter
Presentation Notes
Photo: Vienna site in West Virginia (Region III) air sparging pipes.



Key Cost Risk Elements Key Cost Risk Elements 
for In Situ Groundwaterfor In Situ Groundwater

New information from treatability New information from treatability 
study and/or pilot study requires study and/or pilot study requires 
remedy modificationremedy modification

additional injection/monitoring wells additional injection/monitoring wells 
requiredrequired
extension of treatment period extension of treatment period 
additional chemicals/enhancers required additional chemicals/enhancers required 
additional monitoring requiredadditional monitoring required

Presenter
Presentation Notes
Photo: Installation of injection well at a DOE facility



Key Cost Risk Elements for Key Cost Risk Elements for 
Groundwater Groundwater 

Pump and TreatPump and Treat
Change in discharge optionsChange in discharge options
Change in treatment processChange in treatment process
Change in extraction rate and Change in extraction rate and 
system sizesystem size
Geohydrologic dynamics Geohydrologic dynamics 

Higher cost risk to long term remedial action and O&MHigher cost risk to long term remedial action and O&M

Presenter
Presentation Notes
- There are many sites where investigation during RD showed major changes in the location of groundwater contaminant plumes.  Also, investigations post-ROD have shown major changes in aquifer permeability, changes in feasible treatment schemes, changes in public acceptance of remedies which did not receive adverse public comment during public notice periods.

- Photo: GCL site in NY, High efficiency low profile air stripper in the back and GAC system in the front. 

- Higher cost risk to long term remedial action and O&M – Unlike Ex Situ Source Control, the impact of the above changes on RA costs may not be as significant as impact to long term remedial action and O&M costs. One of the major differences in between a “dig and haul” project and a pump and treat project.    





Common Cost Risk DriversCommon Cost Risk Drivers
RI data gapsRI data gaps
Regulatory changesRegulatory changes
Cost escalation due to time lag between Cost escalation due to time lag between 
FS/ROD and designFS/ROD and design
Change in remediation approaches due to Change in remediation approaches due to 
external factorsexternal factors
Additional site information revealed during Additional site information revealed during 
design design 

Presenter
Presentation Notes
- At the Marathon Battery site in New York, risk assessments included the risk to an endangered species in the Hudson River, the shortnose sturgeon.  So cost growth wasn't caused by learning post ROD of the presence of this species.  Instead, during the RA, sediment excavation work ceased when civil war artifacts were discovered. Teams of archaeologists and their graduate students spent a great deal of time carefully excavating Hudson River mud across the river from West Point and found parts of armaments and many, many museum quality artifacts of munitions that had been tested during the nineteenth century.





RA Cost Risk Management 
Process

Signed ROD Post ROD Tech Memo
• ID cost risk drivers
• Completed promptly after ROD
• Qualitative not quantitative
• Discuss PDI needs

RD Kickoff 
Meeting

Pre-design 
Investigation

Preliminary RD

• RD scope  
• ID PDI needs

• Fill in data gaps • Major design elements (plans)
• Specification outline
• DAR outline
• Preliminary RA cost estimate

Draft  RD
• Draft design package 
• Draft RA cost estimate

Final RD

• ID RA alternative 
• RA costs derives  from FS

• Revisit/revise memo
• budget/schedule
• changed site conditions
• ID EPA/State drivers

• Update memo
• ID cost risk drivers changes

• Update memo
• Construction strategy
• RA Funding strategy
• DAR - discuss cost risk drivers
• Update FS cost estimate

• DAR - discuss risk

• Final design package
• Final RA cost estimate

Presenter
Presentation Notes
- This slide is intended to introduce the new process called Post ROD Tech Memo. Cost drivers normally have been identified informally, this process is to formalize the process and standardize the format. 

The white colored boxes show the current process. The “Preliminary RA cost estimate” under the “Preliminary RD” box  may or may not be conducted depending upon the project schedule and budget. Therefore, it demonstrates that the earliest time to recognize the RA cost growth may be at the “draft RD stage”. 

 The “Post ROD Technical Memo” is introduced to help manage RA cost risk drivers through out the entire RD process. Changes to some risk drivers can be identified as early as in the RD kick-off meeting such as the regulation changes. Other changes can be identified in the Pre-design investigation stage, such as contaminated soil volume increase. In contrast, some cost drivers identified in the Post ROD memo can be eliminated as project proceed. This will help the RA team managing the RA cost risks through out the process.  

 Discussion point, Should DAR discuss cost risk drivers or should it be discussed in a separate document such as an independent tech memo? Considering the PRP lead site, whether it is a good approach to include the discussion of cost drivers in the DAR? 



NIMBY Superfund Site NIMBY Superfund Site 

ROD SummaryROD Summary
Operable Unit 1 Operable Unit 1 -- Excavation and offsite Excavation and offsite 
disposal of metals and VOC contaminated soil disposal of metals and VOC contaminated soil 
above cleanup criteriaabove cleanup criteria
Operable Unit 2 Operable Unit 2 –– Pump and Treat Pump and Treat 
groundwater VOC plume above 50 ppbgroundwater VOC plume above 50 ppb

Presenter
Presentation Notes
- An example to demonstrate the RA cost risk management by following the new process.  



RA Cost Risk Management 
Process for NIMBY Site

Signed ROD Post ROD Tech Memo
• ID cost risk drivers

– contaminated soil volume
– disposal options
– engineering controls

• Discuss PDI needs

RD Kickoff 
Meeting

Pre-design 
InvestigationPreliminary RD

• ID PDI needs

• Fill in data gaps• DAR- discuss cost risk drivers
• Funding strategy
• Construction strategy
• Prepare preliminary cost estimate

Draft  RD
• Construction estimate

Final RD

• RA costs derived
from FS • ID disposal option change

• ID EPA/State drivers
• Revisit/revise memo

• Update RA cost estimate 
– transportation
– disposal 
– volume increase

ID EPA/State drivers
Update memo

• Update memo

OU 1 - Soil

• DAR - discuss cost risk

• Final design package
• Final RA cost estimate

Presenter
Presentation Notes
- The cost estimate for transportation was based on train (bulk shipment). During the RD kickoff meeting, it is revealed that the access to the near train track is not available. The shipping of the contaminated soil must be done by trucks. This results in a cost increase in transportation. Soil volume increase during PDI.     



RA Cost Risk Management 
Process for NIMBY Site

Signed ROD Post ROD Tech Memo
• ID cost risk drivers

– discharge options
– treatment process
– extraction rate

• Discuss PDI needs

RD Kickoff 
Meeting

Pre-design 
InvestigationPreliminary RD

• ID PDI needs

• Fill in data gaps• Preliminary design
• DAR-

 

discuss cost risk drivers
• Funding strategy
• Construction strategy
• Prepare preliminary cost estimate

Draft  RD
• Construction estimate

Final RD

• RA costs derived
from FS • Revisit/revise memo

• disposal option change
• ID EPA/State drivers

• Update memo
• Treatment process change 
to accommodate discharge 
change 
• Update cost estimate 

– treatment process 
– O&M

• ID EPA/State drivers

• Update memo

OU 2 - Groundwater 

• DAR-discuss cost risk

• Final design package
• Final RA cost estimate

Presenter
Presentation Notes
- ROD calls for discharge treated groundwater to a local POTW. During RD kickoff meeting, it is determined that the local POTW won’t be able to handle the additional flow rate. The alternative discharge option is to a nearby stream. This would require additional treatment process to meet the discharge permit. It will also impact the long term remedial action costs as well as the O&M costs.    



Questions?Questions?
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