DRAFT REMEDIAL PROCESS OPTIMIZATION SCOPING VISIT FOR HANSCOM AFB


AFCEE REMEDIAL PROCESS OPTIMIZATION (RPO) SCOPING VISIT

DRAFT REPORT

HANSCOM AFB, MA

30 October - 2 November 2000

I.  Introduction:

The purpose of this Remedial Process Optimization (RPO) Scoping Visit is to identify sites amenable to optimization and make specific recommendations.  Amenable sites are those with active remedial actions, interim actions and/or long-term monitoring (LTM) programs. The RPO Scoping Visit (RSV) Team evaluated 8 sites at Hanscom AFB.  Sites evaluated under this RPO Scoping Visit are shown in the table below.

	Site ID
	Hanscom ID
	Site Name
	Project Manager(s) Interviewed
	Media
	Regulatory Driver
	Est. Cost 

to Complete
	Schedule to Complete
	Current Phase

	OU1
	Site 1
	Fire Training Area
	Best
	
	CERCLA
	$11.3M
	2025


	RA-O

	
	Site 2
	Paint Waste Disposal Area
	Best
	
	
	
	
	

	
	Site 3
	Jet Fuel/Tank Sludge Area 
	Best
	
	
	
	
	

	OU2
	Site 4
	Landfill
	Best
	
	CERCLA
	$0.06M
	2008
	RA-O

	OU3
	Site 6
	Landfill
	Best
	
	CERCLA
	$2.9M
	2025
	ROD

	OU3
	Site 21
	Jet Fuel Release Area
	Best
	
	CERCLA
	$0.5M
	2010
	RI/FS, Rem Act

	
	Site 13
	Motor Pool Area
	Best
	
	MCP
	$0.04M
	2003
	LTM

	
	Site 22
	AAFES Service Station
	Best
	
	MCP
	$0.05M
	2002
	LTM

	
	
	
	
	
	
	
	
	

	--
	--
	Base-wide Sampling
	Best
	
	
	
	
	


LTM – Long-Term Monitoring

MCP – Massachusetts Contingency Plan

CERCLA – Comprehensive Environmental Response, Cleanup, & Liability Act

FS – Feasibility Study


LF – Landfill




RA-O – Remedial Action – Operation
M – Million

ROD – Record of Decision

RI – Remedial Investigation

II.  Remedial Process Optimization (RPO) Strategies and Phases

RPO is a systematic approach for evaluating and improving the effectiveness of site remediation.  This can be accomplished by applying the 6 RPO strategies that are:


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 Operation (RA-O), performance monitoring and Long Term Monitoring (LTM)


5.
Verify that field procedures and analytical protocols meet DQOs


6.
Streamline and standardize data management

The Remedial Process Optimization approach has been described as a three-phase process in the draft guidance document Air Force Remedial Process Optimization Handbook (AFCEE Remedial Process Optimization handbook, December 1999), as follows:


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


2.
Phase II: Intensive evaluation of Phase I data to explore optimization/new technology/regulatory opportunities.  For sites with RODs or RCRA corrective action programs, Phase II should occur 1 year prior to mandatory 5-year ROD review or 10-year permit reapplication;  for Base Realignment and Closure Act (BRAC) sites, Phase II is useful in reducing LTO & LTM costs and demonstrating successful system operation.


3.
Phase III: Implementation of new and improved systems.

III.  Scoping Visit Team Members:


Lt. Colonel Edward Heyse, AFCEE/ERC (Contaminant Hydrology/Engineering)


Major Darrin Curtis, AFCEE/ERC (Engineering)


Captain Tasha Pravecek, AFCEE/ERC, (Risk Assessment/Engineering)


Mr. Doug Downey, Parsons Engineering Science (Engineering)


Mr. Thomas Larson, Parsons Engineering Science (Hydrogeology)

IV.  Notable RPO Efforts at Hanscom AFB

Mr. Best has a detailed working knowledge of his sites and treatment systems, and has excelled at implementing many efforts to improve the effectiveness and efficiency of his program.

· Reduced cost of basewide monitoring from over $100K to about $15K per year by using his plant operators as samplers, using in-house GC for analysis (reduced list of analytes), and using peristaltic pumps and diffusion samplers.

· Reduced cost of operation of treatment plant by automation, resulting in reduced contractor man-hours from 5 to only 2 FTEs.

· Optimized OU1 treatment system to remove contaminant mass through installation of strategically located extraction wells, improved control through variable-speed pumps, and use of innovative technology like vacuum-enhanced recovery wells.

· Willingness to try new techniques such as: permeable landfill covers, injection of organic substrates, and use of natural attenuation.

· Reduction of long-term costs through innovative use of on-site contractor personnel and low-cost RA-O at OU2.

· Flexible language in IROD to allow ongoing optimization and updates in technology.

V.  Base-wide RPO Recommendations

1. Create a more versatile electronic base-wide restoration database using ERPIMS format to archive and organize existing and future data.  Provide backup copy to AFCEE ERPIMS managers.  AFCEE ERPIMS managers and contractors may be able to help build this from existing electronic data at Hanscom.  AFCEE ERPIMS managers also have free software to query, view, and chart ERPIMS data.  Although there will be costs associated with creating and maintaining this database, it should pay-off in the long run.  While the existing database is adequate for in-house use, the AF will eventually have to  re-enter data or buy it back from contractors when there is a change in AF program managers or contractors.  There are some cost savings that can be realized from using the AF standard ERPIMS format (use tools already created and paid for by the AF, centrally funded technical support).

2. Integrate site closure decision trees into future RODs to identify rules for determining when clean-up goals have been attained, when to switch to a monitored natural attenuation strategly, and contingency measures to be implemented in the event of nonattainment of cleanup goals.

3. Use MAROS software to confirm monitoring locations and frequencies.  MAROS is statistically based and cheap to use.  It can provide an increased level-of-confidence in the Hanscom monitoring program, as well as provide technical justification if the monitoring program is challenged.

VI.  Site-specific RPO Recommendations

A. Operable Unit 1, Sites 1, 2 and 3: 

Three sites (Fire Training Area II, Paint Waste Disposal Area, and Jet Fuel Residue/Tank Sludge Disposal Area) on Hanscom Field (Massport property).   Primary contaminant is trichloroethene (TCE) and its decay products.  Clean up goals are MCLs.  Contaminated ground water from all three sites, plus four interceptor wells feed to a central ground water treatment plant (GWTP).  The extraction systems are optimized to maximize contaminant mass recovery.   The GWTP consists of two air strippers in series and vapor-phase carbon treatment.  Treated groundwater is discharged to a drainage ditch into the wetlands to the north of Hanscom Field, and/or reintroduced into groundwater through recharge basins at Sites 2 and 3.  The bedrock contamination (DNAPL) is also extracted using Vacuum Enhanced Recovery (VER) Technology at Site 1.  The plume extends off Massport property into Bedford forest, making it the base’s highest priority.

· The current strategy of mass removal is an important phase of OU1 treatment, to include “shrinking” the plume back toward Hanscom Field.  However, at some point the strategy will shift to hydraulic containment at the source areas using minimal pumping rates (i.e., TI waiver and point-of-compliance monitoring strategy).  Recommend that Hanscom begin developing a plan now for evaluating system performance to establish when this strategy shift should occur.  The EPA Guidance for Evaluating the Technical Impracticability of Ground Water Restoration should be used and implemented now to ensure that necessary data is being collected.  This information could be used recommend changes during the ROD review in 2002.  Laying out this evaluation process and direction now will also help ensure that future optimization efforts are compatible with the long-range plan for these sites.

· The cost of GWTP operation is about $500K per year.  Costs have already been reduced by efforts such as plant automation.  However, these operation costs are high enough that capital investment in optimization could result in quick pay-back, and reductions in operational cost will translate to big savings over the decades-long life of the GWTP.  Optimization opportunities should be periodically evaluated as treatment of OU1 matures, and this evaluation should be performed in the context of long range goals for the sites.  One potential target for cost reduction is eliminating activated cabon for vapor treatment (removal of 500 ppb of VOCs from 320 gpm results in a maximum air emission of 700 lbs per year, well below the 2000 lbs allowed to be discharged without treatment).  Another possible target is a reduction in the size of air strippers if concentrations and flow rates reduce further.   Tray air strippers are easier and cheaper to maintain.

· The need for continued pumping of the Site 3 area should be evaluated given the low concentrations of chlorinated solvents in these extraction wells and the potential for natural attenuation of residuals without impacting off-base groundwaters. 

· Overall plume containment is uncertain.  IW1 may be pulling contaminants away from the source area and off Hanscom Field, and could prolong plume remediation.  Recommend evaluation of an alternative interceptor well configuration to focus on source areas and the bedrock “trough” feature.  An alternative interceptor well configuration could include some wells already installed by Hanscom as system upgrades at Sites 1 and 2, such as well as IW4, and perhaps more wells installed in the “trough” feature.  Seismic refraction could be used to help delineate the “trough” feature.

· Natural attenuation will likely be a component of a long-term remedy for this site.  Recommend a one-time collection of natural attenuation parameters in the down-gradient plume.

B. Operable Unit 2, Site 4: Landfill

Site 4 is a closed sanitary landfill that was capped with a low-permeability cap in 1988.   The final remedial action (maintenance of the integrity of the cap) is in place until closure.

· Excellent site management, but unfortunately not documented in a ROD.  Agreements might be lost when there is a change in AF and regulatory agency personnel.

C. Operable Unit 3, Site 6: Landfill

Site 6 includes the Former filter Bed Area (including the former sludge bed), the South Landfill (including the suspected ash disposal area and Building 1855 former underground storage tank site), and the West Landfill.  The 1998 proposed remedy consists of the installation of a permeable soil cap, removal of landfill debris along the eastern portion of the OU-3/Site 6 landfill soils, removal of wetland sediments from “hotspot” areas, and annual groundwater monitoring.

· Excellent and innovative solution to this site.  Need to continue to optimize monitoring in the future.

· Recommend installing big official signs that prohibit dumping by order of the installation commander to try to discourage future dumping.

D. Operable Unit 3, Site 21: Jet Fuel Release Area

Site 21 has several LNAPL areas as well as some isolated hits of tetrachloroethene (and metabolites) and dichlorobenzenes.  Ground water contamination does not extend much past the LNAPL contamination.  Several attempts to remove LNAPL (to include VER) have not been very successful in the tight soils at this site.

· Only partial recovery of LNAPL is possible under the best of circumstances (only 30-50% in ideal sandy conditions).  Oil companies only get about 45% recovery using steam or surfactants.  The base needs to document the inefficiencies of LNAPL recovery.  Important data includes the time (months) for LNAPL to recover in bailed wells, as well the failure the VER system.  

· Soil and LNAPL contamination is well delineated at this site.  The most concentrated BTEX in groundwater is associated with a relatively small LNAPL area near the old railroad spur.  Excavation of LNAPL-contaminated soil in this area would be the most effective method of risk reduction.  If LNAPL recovery in other areas is to be attempted, consider simply periodic bailing of existing monitoring wells (such as quarterly).

· If the base chooses to continue VER operation, the LSP should perform air discharge calculations to determine the need for vapor treatment.  The system may be able to operate below the State’s one ton/year limitation.

· Natural attenuation should be seriously evaluated for remediation of the chlorinated compounds at this site.  If natural attenuation is not feasible, the next alternative for evaluation should be the installation of a gravel-filled air sparging trench.  The trench should be constructed perpendicular to groundwater flow toward the Shawsheen River.   Part of the sparge trench could be installed in the excavation used to remove LNAPL near the old railroad spur.  Sparging may be the best way to prevent VOCs from entering the Shawsheen River. The sparge trench could be installed as a contingency only if the Shawsheen is impacted.  Sparge wells are not recommended in these silty soils. 

E. MCP Sites:  Sites 13 and 22:

Sites 13 (Motor Pool Area) and 22 (AAFES Service Station) are sites of fuel releases.  The remedy is monitored natural attenuation (MNA).  MTBE has recently been discovered at Site 22.

· The MNA protocol for petroleum hydrocarbons was designed for establishing or proving that natural attenuation is controlling ground water contamination.  It was not meant for long-term monitoring of sites.  Once natural attenuation has been documented, a reduced set of analytes can be used to confirm plume stability.  AFCEE will provide clarification regarding the protocol.

· MTBE is a difficult contaminant to remove and treat.  It is very soluble and recalcitrant.  It cannot be removed from water with an air stripper, and carbon adsorption is not very efficient.  Oxidation techniques can be effective but are expensive.  Need to check how other AF bases nationwide, as well as other sites in Massachusetts, are addressing MTBE.  AFCEE will follow up with more information if available. 

VII.  Potential RPO Phase II Projects

Recommend preparing OU1 treatment system for eventual strategy shift (decision tree leading to TI waiver and point-of-compliance approach).

Continued optimization of monitoring program and monitoring data management will create savings in the long run.

Develop closure strategy for Site 21 based on MNA and limited excavation, but not focusing on LNAPL recovery.

