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I. Introduction

The purpose of this Remedial Process Optimization (RPO) Scoping Visit (RSV) is to assist the Defense Supply Center Richmond (DSCR) – Environmental Restoration Program (ERP) managers in maximizing the environmental protectiveness of the active restoration projects and minimizing the costs while moving toward the goal of site closeout. This assistance included review of the systems in place to evaluate remediation progress, Cost-to-Complete (CTC), Schedule-to-Complete (STC), and the potential to optimize the existing and planned remediation processes. The RSV Team evaluated 6 of the 13 Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) Operational Units (OUs), and one UST site. The other OUs were not evaluated because the sites had either completed remedial actions, had no further actions planned, had data gaps to be filled, or had removal actions underway or planned in the near future. 

An RSV identifies opportunities for implementing new technologies and procedures to enhance restoration effectiveness and efficiency. RPO opportunities are evaluated for sites with active or planned remedial actions and long-term monitoring (LTM) programs or with future long term remedial measures.

CTC and STC programming assistance normally provides the facility with a review of its future cleanup plans to confirm that adequate time and resources are programmed to achieve site closure goals. However, DSCR does not have detailed cost and schedule to complete information available at this time. 

The projects evaluated during this RSV are listed in the following table:

	OU
	DSERTS

Number
	Site Type
	Phase
	ROD

	1
	4, 8, 28
	Storage Area/ Soil
	IC, SD-01
	1992

	2
	9
	Storage Area Soil
	FS
	2001

	3
	26, 31
	Maintenance Area/Soil
	C, SD-01
	1995

	4
	17, 30
	Fire Training Area/
	C, SD-01
	1999

	5
	27
	Pit/Tank Area/Soil
	5Yr-01, SD-01
	1992

	6
	34
	Aquifer/GW
	FS
	2003

	7
	32
	Aquifer/GW
	RI
	2002

	8
	36
	Aquifer/GW
	FS, IRA
	2001

	9
	34
	Interim Action  for OU 6
	RA-O
	1993

	10
	6
	Storage/Soil
	RI/FS D-gap
	2001

	11
	2
	Storage Area/ Soil
	RI/FS D-gap
	2001

	12
	14
	Storage Building/Soil
	RD
	2001

	13
	37
	AST Area/Soil
	RI/FS
	2002

	PX 
	33
	Fuel Storage&Dispensing
	RA-O
	1997


GW = Groundwater, RA = Remedial Action, C= Remedial Action Complete with No Further Action Planned, RI= Remedial Investigation, FS= Feasibility Study.

Personnel Interviewed: 
Mr. Frank Dipofi, DSCR IRP Project Manager






Mr. Michael Williams, COE Huntsville

Ms. Lynne Clem, DSCR Program Manager, LAW GIBB

Mr. John Karafa, DSCR Project Engineer,  Horne Engineering

II. Schedule-to-Complete and Cost-to-Complete Programming Assistance

Comprehensive project scheduling for future cleanup activities is essential for an installation to achieve site-delisting goals on time. Likewise, estimating the cost of the future requirements is essential for an installation to request appropriate funding in future years to conduct needed work. The ability to predict future cleanup schedules and costs is complicated by the fact that site-specific technical knowledge evolves over time, and by the complexity of the regulatory processes. Compilation of the STC and CTC information has three main objectives:

1. Confirm that the installation has identified appropriate cleanup activities and costs at each DSCR environmental site/OU;

2. Confirm that the future cleanup schedules and costs are reported to the Installation Commander and Defense Logistics Agency (DLA); and,

3.
Recommend techniques to accurately and efficiently collect, archive, and manage STC and CTC information as a defensible project management tool for the evaluation of out-year requirements.
III.  Remedial Process Optimization Scoping Assistance

RPO is a systematic approach for evaluating and improving the effectiveness and efficiency of site remediation. This can be accomplished by assessing the six components of the RPO strategy:

1. Evaluate the accuracy of the Conceptual Site Model (CSM) and the appropriateness of cleanup goals and Data Quality Objectives (DQOs);
2. Assess the potential of the remedial design and/or remedial action to meet cleanup goals;
3. Establish DQO decision rules and create decision trees for cleanup goals, technology selection, and performance evaluation;
4. Optimize remedial action operations, performance monitoring, and long-term monitoring;
5. Verify that field procedures and analytical protocols meet the DQOs; and,
6. Streamline and standardize data management.
The RPO approach has been described as a three-phase process in the Air Force Remedial Process Optimization Handbook (December 1999) as follows:

1. Phase I:
Annual internal data collection and review of site cleanup objectives, remedial systems performance, and progress toward cleanup goals.

2. Phase II:
Intensive evaluation to explore system optimization, new technology, or regulatory opportunities. For sites with Records of Decision (RODs) or Resource Conservation and Recovery Act (RCRA) corrective action programs, Phase II evaluations should occur one year prior to mandatory 5-year ROD reviews. In addition, Phase II evaluations may reduce operation and monitoring costs.

3. Phase III:
Implementation of opportunities developed during Phase I or Phase II evaluations. 

This RSV is intended to provide the initial overview of the installation’s progress toward meeting RPO objectives, and to assist the installation and HQ Defense Logistics Agency (DLA) in identifying sites with significant optimization opportunities. The RSV provides an example of the Phase I activities that should be conducted on an annual basis by DSCR environmental staff.

IV. RSV Team Members

The RSV team that visited DSCR included the following individuals:

Lt. Col. Daniel Welch, HQ DLA/DSS-E (Facilitator)

Dr. Javier Santillan, HQ AFCEE (Geochemist)

Mr. Steven Glennie, Parsons Engineering Science (Hydrogeologist)

Mr. Douglas Downey, Parsons Engineering Science (Civil Engineer)

Mr. James Kapinos, Parsons Engineering Science (Civil/Env. Engineer)

Dr. Robert Sextro, Mitretek (Chemical Engineer)

Dr. Ivan Boyer, Mitretek (Toxicologist / Risk Assessor)

V. Notable Base Efforts

· DLA staff responsible for DSCR remediation are committed to meeting the challenges of managing this complex site, and are fully engaged in the remediation details of each site. 

· DSCR staff, USACE and contractors have proposed that the pump and treat systems at OU 6, 7, and 8 should be operated until asymptotic cleanup levels are achieved (Draft ROD OU 8, June 1998). 

· DSCR staff and their contractors appear to be complying with all regulatory requirements, including discharge standards. 

· The installation’s ERP administrative record appears to be complete through 1998. 

· The support services contractor, LAW GIBB, is knowledgeable and working diligently to complete the Installation’s RODs and field investigations.

· CSMs developed for the risk assessments are adequate and are updated as needed.

· Plan to collect natural attenuation analytical data from OUs 6 and 7 groundwater represents a proactive effort at DSCR. 

· No further action decision determinations are expected for OUs 1, 3, 4 (done in 1999) and 5 next fiscal year. 

VI. Recommendations 

Based on the results of the RSV and a preliminary review of a limited number of site documents, the following recommendations are provided. Additional observations and detailed recommendations are provided in the attached appendix.

General 
· The Corps of Engineers and DSCR should develop a cohesive contracting strategy for moving sites from RI through site closure.  Scopes of work should be coordinated to eliminate gaps in service.  Work scheduled by Huntsville and Norfolk COE offices should be closely coordinated.

· Initiate planning of exit strategies for operation or monitoring of the groundwater remediation systems.

· To maximize system flexibility, and minimize cost and schedule impacts associated with cumbersome ROD changes, decision rules should be established for groundwater monitoring and all Remedial Action Operations.

· A database should be created to track CTC and STC information for each active site. The cost per pound of contaminant removed should be tracked for each remediation system.  

· DSCR should establish a system to statistically determine and track the trends in GW plumes and changes in contaminant concentrations in soils.

· DSCR should request that their Operation and Maintenance (O&M) contractors perform annual Phase I performance evaluations in accordance with the Remedial Process Optimization Handbook.

· DSCR and Corps of Engineers should evaluate the use of incentive-based contract for RA-O contractors to promote innovation and cost savings.

· DSCR needs to maintain its ERP administrative record complete and updated.  1999 to present reports are not currently in the record. 

Specific Recommendations

· Regulatory Cleanup Levels

· Continue to develop and refine risk-based cleanup levels for all sites that are appropriate for current and future receptor scenarios.  Update goals during upcoming ROD reviews.

· Review site-specific contaminants of concern and current concentrations to determine current monitoring and treatment requirements.  Eliminate monitoring of contaminants that pose no risk or not required by the ROD.

· Review regulatory requirements for VOC emissions and determine if activated carbon is required for the OU 9 treatment system. 

· Review regulatory requirements for free product removal and plume containment at the PX gas station.

Hydrogeologic Conceptual Site Model

·  Revise hydrogeologic CSMs for each site requiring groundwater remediation.  Use groundwater and contaminant extraction data to update fate and transport estimates. 

· DSCR should consider developing a basewide hydrogeologic CSM.  This would allow you to apply lessons learned at one site remediation project to other sites with similar hydrogeology.

Contaminant Plume Status (Soil/GW)

· Perform quantitative trend analysis (e.g., Mann-Kendall test) using MAROS (or equivalent) to determine if plumes at DSCR are at steady state or expanding based on monitoring data. 

· Periodically update plume status with subsequent assessment plume dynamics (e.g., stable, receding, expanding). 

Effectiveness of Pump and Treat at DSCR

· Ensure that existing hydrologic data are adequate to evaluate plume containment. 

· Evaluate extraction well effectiveness for the upper portion of the aquifer and determine if and how pumping yields could be improved at OU 8 and OU 9.

· Optimize the aboveground treatment system operations at OU 8 and OU 9.  Unit processes and methods of operation should be altered to match current flow rates and contaminant concentrations. 

Monitored Natural Attenuation

· Study and review MNA and biodegradation rates to verify appropriateness as an alternative technology.  At all OUs and PX, compare mass removal rates of MNA versus the present RA system. 

Alternate Technologies

· Evaluate the potential use of carbon source addition methods such as vegetable oil injection to enhance reductive dechlorination of the chlorinated VOCs and eliminate the need for pump and treat systems. 

· Evaluate the potential use of native grasses and shrubs to control and phytoremediate PAHs at OU 13.

Groundwater Monitoring

· For regulatory reporting purposes, analyze only target contaminants of concern as listed in the ROD.

· Specify decision process for deleting analytes as appropriate based on monitoring results and for determining monitoring sampling frequency. 

· Implement geostatistical procedure for determining optimum number of monitoring wells (i.e. MAROS). 

Risk Assessment

· Conduct a limited residential well survey to update the information available in the 1992 survey.

· Define/develop appropriate background data for metals in groundwater, especially for metals that drive the human health risk assessments for groundwater assumed to be used as drinking water (e.g., arsenic, manganese, and antimony). 

· Document that clean-up goals for each contaminant of concern in groundwater assumed to be used as drinking water will be defined as the lesser of the MCL and the 10-5 risk-based concentration calculated for the contaminant.  Individual compound’s target concentrations should be adjusted as needed to ensure that the cumulative risk across site contaminants is less than 10-4.

· Document the observation that the concentrations of metals that drive the human health risk assessments for soils are considered to be consistent with appropriate background.

Remediation Options for OU 7 Former Fire Training Area

· Based on the lessons learned at OU 8 and OU 9, review remedial options for OU 7 groundwater (including enhanced biodegradation). 

Decision Rules/Exit Strategy

· Decision rules should be established for selection/elimination of monitoring wells, refinements of sampling or analysis requirements, cleanup goals, and system shut down, etc. A document separate from the ROD should comprehensively delineate decision rules. These decision rules should be referenced but not included in the ROD. 

· All future data collection activities (including O&M) should use fully developed DQOs.

Data Storage and Access

· Recommend that DLA provide the necessary funding for DSCR to populate a database such as EDMS with all pertinent ERP data.  This database should provide easy access to existing data in a timely and convenient manner for all purposes including GIS. 

CTC and STC

· DSCR should develop a complete CTC and STC, and update, as data become available. 

· Obtain software package from DLA when available to perform CTC/STC. 

VII. Phase II Remedial Process Optimization Opportunities and Potential Return



on Investment 

The RSV team recommends that the following RPO Phase II action items be pursued with the assistance of the Air Force Center for Environmental Excellence (AFCEE) and contractor support:

General

· Maximize system flexibility and minimize cost and schedule impacts associated with cumbersome ROD changes. Establish decision rules for groundwater monitoring and all Remedial Action Operations.

· Create a database to track CTC and STC information for each active site. Establish a tracking mechanism to determine cost per pound of contaminant removed for each remediation system.  

· Establish a system to statistically determine and track the trends in GW plumes and changes in contaminant concentrations in soils.

Regulatory Cleanup Levels

· Review regulatory requirements for VOC emissions and determine if activated carbon is required for the OU 9 treatment system. 

· Review regulatory requirements for free product removal and plume containment at the PX gas station.

Hydrogeologic Conceptual Site Model

· Develop a basewide hydrogeologic CSM.

Contaminant Plume Status (Soil/GW)

· Perform quantitative trend analysis (e.g., Mann-Kendall test) using MAROS (or equivalent) to determine if plumes at DSCR are at steady state based on monitoring data. 

Effectiveness of Pump and Treat at DSCR

· Evaluate extraction well effectiveness for the upper portion of the aquifer and determine if and how pumping yields could be improved at OU 8 and OU 9.

· Optimize the aboveground treatment system operations at OU 8 and OU 9.  Unit processes and methods of operation should be altered to match current flow rates and contaminant concentrations. 

Monitored Natural Attenuation

· Study and review MNA and biodegradation rates to verify appropriateness as an alternative technology.  At all Us and PX, compare mass removal rates of MNA versus the present RA system. 

Alternate Technologies

· Evaluate the potential use of carbon source addition methods such as vegetable oil injection to enhance reductive dechlorination of the chlorinated VOCs and eliminated the need for pump and treat systems. 

· Evaluate the potential use of native grasses and shrubs to control and phytoremediate PAHs at OU 13.

Groundwater Monitoring

· Implement geostatistical procedure for determining optimum number of monitoring wells (i.e. MAROS). 

Risk Assessment

· Conduct a limited residential well survey to update the information available in the 1992 survey.

Remediation Options for OU 7 Former Fire Training Area

· Based on the lessons learned at OU 8 and OU 9, review remedial options for OU 7 groundwater (including enhanced biodegradation). 

Decision Rules/Exit Strategy

· Establish decision rules for selection/elimination of monitoring wells, refinements of sampling or analysis requirements, cleanup goals, and system shut down, etc. 

CTC and STC

· Develop an installation-wide CTC and STC. 

Appendix: Technical Findings
Hydrogeologic Conceptual Site Model

· It would be helpful to develop a comprehensive hydrogeologic/fate and transport CSM for each OU and to display this on a large poster for easy reference.

· Additionally, a site-wide hydrogeologic conceptual site model would be useful.

Contaminant Plume Status (Soil/Groundwater)

· There are insufficient data to quantify concentration trends over time with confidence. 

· Solvent use history at the DSCR is not sufficiently documented to assess whether trichloroethylene (TCE) is a daughter product of perchloroethylene (PCE) reductive dechlorination or a parent solvent disposed of at the depot. 

Effectiveness of Pump and Treat System

· Off-installation wells at OU 9 need to be restored and regularly monitored to determine the migration or reversal of the VOC plume. 

· Current flow rate into OU 9 upper aquifer wells is 0.1 gpm per well.  Design rate is 1.5 gpm.  Need to look at reason for low rate.

· Can some wells be taken off line if they are extracting clean water?

· Optimize treatment systems for actual flows and constituent influent concentrations.

· Maximize VOC concentrations in influent while minimizing dilution. 

· Investigate effectiveness of stripper at OU 9 (water flow rate, blower rate, and water recycle method).

· Does low VOC concentration from stripper allow deletion of carbon cells?  Need to compare emission rates to state criteria.  OU 9 design documents calculated that the stripper off-gas will be exempt from state regulations and treatment is not required.  If cells are still required, investigate effectiveness of cells (original design only called for 2 cells, each with 3000 pounds of carbon).  Cells are currently being changed based on differential pressure instead of constituent breakthrough.

· Plan regular pump maintenance at OU 9 in order to avoid shut down periods. 

· Determine effect of iron on OU 9 system (at wells, in stripper, and at discharge).

· OU 9 System designed for one day per week of O&M.  Need to compare to actual to see if too much being done.

· Determine initial flow rates from each extraction well to determine if wells require cleaning and/or redevelopment.

· Determine concentration of contaminants from upper and lower aquifers.

· Report system effectiveness in quarterly reports including mass removal rates.

· Evaluate feasibility of discontinuing operation of pump and treat systems A and B at PX Service Station.

Enhanced Bioremediation

· Several methods of enhancing reductive dechlorination could apply to this site such as veg oil injection or a mulch/oil barrier wall.

Monitored Natural Attenuation

· Some reductive dechlorination is occurring at OU 9 based on daughter product formation.  In order to determine the feasibility of using MNA, rates of biodegradation must be estimated and potential factors identified.

Monitoring

· PX Station plume dynamics (e.g., stable, receding, expanding) should be further assessed using monitoring data.  It will be difficult to determine with current pumping.  Recommend ceasing the pumping and monitoring plume stability over a two year period. 

· Only analysis for target contaminants of concern should be included in the monitoring program (e.g., laboratory-induced contaminants can cause problems). There is a need to define those compounds that have remedial goals as specified in the Record of Decision (ROD). Procedures for determining long-term monitoring (LTM) frequency should also be specified in the ROD, rather than the frequency itself. The language of the ROD should be such that it maintains flexibility. It is likely that 6-8 quarterly monitoring events will be required for a good statistical baseline of well contaminant concentrations. 

· Geostatistical procedure for determining optimum number of wells to be included in the monitoring plan will be included in Phase II report. 

· Quarterly groundwater sampling reports should clearly describe sampling activities including a list of wells sampled, analytical parameters, and a summary of detected compounds.

· Ensure integrity of all on site and off site monitoring wells (make sure wells are locked and secured)

Risk Assessment

· Each residential well still in use near the post boundaries as a source of drinking water or for other household purposes should be identified and characterized in terms of the aquifer(s) from which the water is drawn and the on-post site or sites that have the potential to contaminate the well.

· Local ordinances and other applicable laws or rules that may have been promulgated to prohibit or restrict the use and/or installation of residential water wells should be identified.

· The methodologies that have been used by the regulators to compare site soil data to appropriate background data should be documented.

· Appropriate methodologies should be defined/developed for comparing site groundwater data to appropriate background data.

· It is not clear whether the regulators expect non-zero MCLGs (as well as MCLs and calculated risk-based concentrations) to be considered as potential clean-up goals.

· The observation that points of compliance for groundwater assumed to be used as drinking water will generally be defined at or near the post boundary should be documented.

Exit Strategy

· The final RODs must have “turn off” criteria established. The end point should be defined, but flexibility in monitoring and operations should be included in the ROD to the extent allowed by the regulators and public. 

· Monitoring decision rules will be re-evaluated at the five-year review. Alternatives should be included in the ROD for changes in groundwater contamination. Decision criteria should be established for stopping monitoring and closing each site, i.e. plume shrinkage and achieving remedial goals. 

Decision Rules

· Currently decision rules are not available. 

· Decision rules should be established for selection/elimination of monitoring wells, refinements of sampling or analysis requirements, cleanup goals, and system shut down, etc. 

· A document separate from the ROD should be considered that comprehensively delineates decision rules. The decision rules should be referenced but not included in the ROD. Such a separation would permit optimization of sampling and analysis requirements without requiring modification of the ROD. 

· Early identification of decision rules will permit timely development of data that will drive these decisions. 

· Propose and establish decision rules for shutting down pump and treat systems and switching to a more cost-effective plume-containment strategy.

· Propose and establish a decision rule for switching aboveground treatment system at OU 9 to a low maintenance GAC.  50 ppb total VOCs??

Data Storage and Access

· With the exception of O&M information all data are available in the ERMS. However, access to these data presents some logistical difficulties. 

· Access to data is not convenient or timely at present. 

CTC and STC

· Insufficient data to evaluate the CTC and STC. 

· Costs need to be broken out by OU. 
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