FINAL
REMEDIAL PROCESS OPTIMIZATION SCOPING VISIT - DDSP


FINAL
REMEDIAL PROCESS OPTIMIZATION

SCOPING VISIT

REPORT

DEFENSE DISTRIBUTION DEPOT SUSQUEHANNA, PENNSYLVANIA

21 – 23 August 2001

8 October 2001

TABLE OF CONTENTS

11.0
INTRODUCTION

2.0
SCHEDULE-TO-COMPLETE AND COST-TO-COMPLETE PROGRAMMING ASSISTANCE
2
3.0
REMEDIAL PROCESS OPTIMIZATION SCOPING ASSISTANCE
3
4.0
RSV TEAM MEMBERS:
4
5.0
NOTABLE BASE EFFORTS
4
6.0
BACKGROUND INFORMATION
5
6.1
Regulatory Framework
5
6.2
Conceptual Site Model
6
6.3
Human Health and Ecological Risk Assessment
6
6.4
Monitored Natural Attenuation (MNA)
7
6.5
Landfill Remediation
7
6.6
Groundwater Monitoring Program
8
7.0
RECOMMENDATIONS
8
7.1
General Recommendations
9
7.2
Specific Recommendations
9
8.0
PHASE II REMEDIAL PROCESS OPTIMIZATION OPPORTUNITIES AND POTENTIAL RETURN ON INVESTMENT
10
Attachments



DEFENSE DISTRIBUTION DEPOT SUSQUEHANNA, 
PENNSYLVANIA (DDSP)

FINAL REMEDIAL PROCESS OPTIMZATION SCOPING VISIT
TRIP REPORT

1.0 INTRODUCTION

The purpose of this Remedial Process Optimization (RPO) Scoping Visit (RSV) was to assist the Defense Distribution Depot Susquehanna, Pennsylvania (DDSP)– Environmental Restoration Program (ERP) managers in maximizing the environmental protectiveness of the active or planned restoration projects and minimizing the costs while moving toward the goal of site closeout.  This effort included review of the regulatory framework within which the environmental program is being conducted, the status of remediation at sites for which closure is pending, available Cost-to-Complete (CTC) and Schedule-to-Complete (STC) data, and the potential to optimize the existing and planned remediation strategies and processes.  Under a previous Resource Conservation and Restoration Act (RCRA) program, 61 solid waste management units (SWMUs) and areas of concern (AOCs) were evaluated, most of which have been closed.  Of the remaining sites, the RSV Team evaluated 10 SWMUs/AOCs for which closure is being sought under the State of Pennsylvania Land Recycling and Environmental Remediation Standards Act (Act 2).  Several of these sites have been grouped for remediation purposes.

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/or long-term monitoring (LTM) programs.

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, DDSP has not yet developed detailed cost and schedule information for all sites due to the fact that the remaining sites are at different stages of characterization, remediation, system optimization, LTM, and regulatory review.  The sites evaluated during this RSV are listed in Table 1.

	TABLE 1
SUMMARY OF SITES AND RESTORATION STATUS

	
	
Site Identification
	

SWMU
	
DSERTS Number
	
Affected Media
	Primary Chemicals of Concern
	Status of Institutional Controls 
	
Regulatory Review Status

	1. 
	Aircraft Maintenance Shop Closure Site (AMSCS)
	42
	05
	GW, SW, SED
	TCE, cis-1, 2-DCE, 1, 1 DCE
	Onsite GW-Use IC Pending; Negotiating Offsite ICs
	Pending Negotiation of Offsite ICs & Offsite Access

	2. 
	UST 950
	27
	01
	GW
	cis-1, 2-DCE, TCE
	Onsite GW-Use IC Pending
	Pending Post-Remediation Sampling

	3. 
	PX Gas Station
	AOC N
	59
	GW, S
	CCl4, BTEX, 
1, 2-DCA
	Onsite GW/ Land-Use ICs Pending
	Documents to be Submitted Pending Decision on Need for Air Pathway RA 

	4. 
	Salvage Yard
	6
	03
	GW
	PCE, TCE, 
1,1,2,2-PCA
	Onsite GW-Use IC Pending; Negotiating Offsite ICs
	S Closed; GW Pending Negotiation of Offsite ICs

	5. 
	Vehicle Maintenance Shop/Transport Control Facility
	17/AOC M
	30, 58
	GW, SW, S, SED
	TCE
1,1,2,2-PCA
	Onsite GW-Use IC Pending; SW IC TBD
	Documents to be Submitted

	6. 
	Landfills 2, 3, and 4
	2, 3, 4
	07, 08, 09
	GW, SW, SED
	PAHs, Metals
	Onsite GW-Use IC Pending; SW IC TBD
	Documents to be Submitted

	7. 
	Bldg 85
	IRP 60
	60
	GW, S
	PCE, TCE
	Onsite GW-Use IC Pending; Negotiating Offsite ICs
	Documents to be Submitted

	8. 
	Bldg 61
	IRP 61
	61
	 GW TBD, S
	TBD
	GW-Use IC TBD
	Documents to be Submitted


IC = Institutional Control, GW = Groundwater, RA = Risk Assessment, S= Soil, SED = Sediments, SW = Surface Water, 

TBD= to be determined. 

Project Managers Interviewed: 
Mr. Larry Dolinger, DDSP Environmental POC 







Mr. Mike Dobbs, DDC Environmental

Mr. T E Shirley, DDSP Project Manager, USACE Huntsville Engineering and Support Center (CHENC)

Mr. Scott Bradley, DDSP Project Manager, CHENC

Mr. Eric Stahl, Program Manager, Weston

Mr. Nicholas Palczuk, Project Manager, Weston

Ms. Sharon Blozousky, Project Scientist, Weston

2.0 SCHEDULE-TO-COMPLETE AND COST-TO-COMPLETE PROGRAMMING ASSISTANCE

Comprehensive project scheduling for future cleanup activities is essential for an installation to achieve site closure and/or property transfer 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 DDSP has identified appropriate cleanup activities and costs at each environmental site;

2. Confirm that the future cleanup schedules and costs are reported to the Defense Distribution Center (DDC); and,

3.
Review methods used to collect, archive, and manage STC and CTC information to ensure that a defensible project management tool is available for the evaluation of out-year requirements.
CEHNC has provided the most current CTC information to the RSV Team.

3.0 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 applicable components of the RPO strategy, which can include:

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 decision rules and create decision trees for LTM programs, cleanup goals, technology selection, and/or performance evaluation;
4. Optimize remedial system operations, performance monitoring, and LTM;
5. Verify that field procedures and analytical protocols meet the DQOs; 
6. Streamline and standardize data management; 
7. Create cleanup-team incentives that promote accelerated closure without compromising risk protectiveness; and
8. Assess environmental impact and risk associated with the remedial action
The RPO approach has been described as a three-phase process in the Air Force/Defense Logistics Agency Remedial Process Optimization Handbook (June 2001):

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

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.

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

The RSV is intended to provide an 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 DDSP environmental staff.

4.0 RSV TEAM MEMBERS:

The RSV team that visited DDSP included the following individuals:

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

Mr. Michael Dobbs, DDC Environmental

Dr. Javier Santillan, HQ AFCEE (Environmental Scientist)

Mr. James Montgomery, HQ AFCEE (Environmental Engineer)

Ms. Kinzie Gordon, Parsons (RPO Project Manager)

Dr. Fred Price, Mitretek (Geochemist / Risk Assessor) 

Mr. Jonathan Horin, Mitretek (Chemical Engineer)

Dr. Marc Gill, Mitretek (Engineer)

5.0 NOTABLE BASE EFFORTS

· DDSP is committed to meeting the challenges of managing this site under the Pennsylvania Department of Environmental Protection’s (PADEP’s) Act 2, a voluntary environmental cleanup program. 

· DDSP and their contractors are following PADEP Act 2 guidelines to meet site closure requirements, and have gained credibility with the regulatory agencies.

· DDSP is integrating its environmental and MilCon programs to streamline characterization investigations, and minimize scheduling conflicts.

· DDSP has executed a facility wide Environmental Baseline Survey (EBS) that will facilitate future on-site development and real property transactions. 

· The installation maintains a repository of environmental documents. 

· The primary contractor, Weston, has extensive knowledge of the facility and is working diligently to meet PADEP site closure requirements.

· The installation has obtained no-further-action decisions for multiple SWMUs/AOCs, and has attained Act 2 closure of soils at several sites. 

· DDSP has been proactive in initiating optimization activities, including: 

· Suspended groundwater extraction system operation and initiated rebound monitoring.

· Reduced analytical methods required in their LTM program.

· Identified monitoring wells for decommissioning.

6.0 BACKGROUND INFORMATION

6.1
Regulatory Framework

Act 2 allows site closure options, which are not available in other states under RCRA or CERCLA.  PADEP administers Act 2, and currently is the only regulatory entity involved in approving the remediation and closure of sites at DDSP.  Under Act 2, background concentrations, statewide numerical standards, or site-specific cleanup levels, or some combination of these three criteria, may be used as action levels for site remediation.  Development of site-specific levels, which address the unique exposure scenarios at a site, can be both technically and administratively complex.  Risks to human and ecological receptors at the site must be addressed either through the elimination of the exposure pathways or remediation.  A site-specific cleanup also provides an opportunity for public participation.

At DDSP, contaminant concentrations in groundwater in the several identified plumes remain above the statewide medium-specific concentrations (MCSs) for groundwater (generally equivalent to the federal maximum contaminant levels [MCLs] for drinking water).  DDSP is working with PADEP to define and meet the site-specific standards through the implementation of institutional controls (ICs).  ICs for groundwater plumes are being established to eliminate ingestion of drinking water as an exposure pathway.  For plumes contained entirely on the Depot, the ICs will be placed on the DDSP property by the Department of Defense (DoD).  

Two of the groundwater plumes are known to extend beyond Depot boundaries onto adjacent, private properties.  The AMSCS (SWMU 42) plume extends southwest off the Depot into the West Field Terrace residential neighborhood of approximately 80 homes (about 40 of which overlie the AMSCS plume) and nearby wetlands.  DDSP is pursuing ICs for the affected offsite areas through negotiations with Fairview Township.  If these negotiations are unsuccessful, the Depot may seek ICs from the individual private landowners in the form of deed restrictions to prevent the extraction and use of groundwater.  If necessary, DDSP proposes to negotiate with the neighborhood to pay an undetermined incentive to each homeowner to accept the IC on their property.  The specifics of this IC language and the negotiation scheme have not been developed.  

The Salvage Yard (SWMU 6) plume, and possibly the IRP 60 plume, extend northeast off the Depot beneath a Norfolk Southern Corporation railroad right of way.  A groundwater-use deed restriction is being sought from the railroad for the affected property to eliminate this potential exposure pathway.  The railroad has been contacted, but specific IC negotiations have not begun.  

Because Act 2 allows site closure decisions to be based on elimination of exposure pathways (rather than compliance with a numerical cleanup standard), DDSP may achieve closure of their sites with higher residual contaminant concentrations and less stringent monitoring requirements than is typically the case under RCRA and CERCLA closures.  Therefore, closure under Act 2 should result in significant cost savings relative to closure under federal environmental programs.

DDSP does not have unilateral authority to place ICs on private property, and PADEP has indicated that the state will not intervene with private parties to establish ICs.  It is not clear what options are available if all of the impacted private landowners do not agree to ICs on their property.  If groundwater-use ICs cannot be established, then active remediation of the groundwater under private property may be required, resulting in a substantial cost liability for DDSP.

Surface water-use ICs are not known to have been accepted at (or offsite from) any DoD facility. If surface water ICs (i.e., a PADEP Section 16 water quality standards waiver) cannot be established, then active remediation to address the effects of groundwater discharging from the AMSCS and South Central (i.e., SWMU 17, AOC M, Building T-21) Plumes to surface water in Marsh Run Creek and Pond may be required, resulting in a substantial cost liability.

Long-term monitoring (LTM) (i.e., post-closure care) requirements have been proposed for a number of sites for which ICs have been proposed.  However, LTM requirements for those sites have not been approved by PADEP, and requirements have not been established for all groundwater plumes remediated using ICs or other strategies (e.g., monitored natural attenuation [MNA]).  Cost avoidance may be achieved if a clear decision process is established for LTM requirements, including further elimination of analytes and well abandonment.  

6.2
Conceptual Site Model

A facility-wide CSM is not required under Act 2, though the Technical Guidance Manual for the Act does require development of site-specific CSMs.  There are few cross-sections presented in the available documents, and borehole logs/well construction diagrams reviewed during the RSV lack detail and comprehensive information.  Weston is currently scoped to prepare site-specific CSMs for the DDSP sites under Act 2 jurisdiction.

6.3
Human Health and Ecological Risk Assessment

There are at least two sites where past risk assessments may not fully comply with Act 2 guidance.  The most immediate potential human health risk is to residents immediately southwest of the Depot.  The AMSCS plume is impacting the groundwater in this area, and there are potential risks to human receptors via the drinking water ingestion, air inhalation, and possibly ingestion of biota that may have accumulated site contaminants.  Based on Weston’s evaluation of the surface water/sediment contact pathways, it has been concluded that these exposure pathways are not of concern in this area.  Exposure of ecological receptors at Marsh Run Pond and Marsh Run Creek also needs to be more fully evaluated (a screening-level ecological assessment has been performed using modeled surface water contaminant concentrations).  Ecological risk assessment guidance is provided under Act 2.  Depending on the outcome of an ecological risk assessment, impacts from the discharge of groundwater into surface water may require remedial action, resulting in a cost liability. 

6.4
Monitored Natural Attenuation (MNA)

It appears that natural attenuation (NA) has taken place in the AMSCS plume at some time in the past.  The presence of cis-1,2-DCE and the absence of trans-1,2-DCE strongly suggest that reductive dechlorination of PCE and/or TCE has occurred.  Whether biodegradation is still taking place is not clear from the data available, and any ongoing attenuation likely is largely attributable to mechanisms other than reductive dehalogenation.  Four AMSCS plume wells at the Depot boundary (upgradient from the off-site neighborhood) (NCMW29, NCMW30, NCMW31, and NCMW32), two wells within the neighborhood (NCMW43 and NCMW44), and two downgradient plume wells located at the edge of the marsh (P2 and P3) have concentrations of TCE and 1,2-DCE above MCSs.  TCE concentrations generally decreased over the monitoring period from August 1988 through May 2000, and DCE concentrations have remained generally stable during this time.

The geochemical data collected in support of an NA assessment indicate that the groundwater is generally aerobic and not conducive to reductive dechlorination at this time.  There appears to be little nitrate or ferrous iron in the groundwater affected by the AMSCS plume, but substantial concentrations of organic carbon and sulfate are present.  However, strongly reducing conditions have not been established.  The one round of oxidation/reduction potential (ORP) data that has been collected shows ORP values between 173 to 203 millivolts in the groundwater at these wells.  ORP values in this range indicate limited potential for reductive dechlorination of TCE and are unfavorable for reductive dechlorination of the DCE. 

NA data collected elsewhere across the Depot indicate mildly reducing to oxidizing (aerobic) conditions predominate except at the margins of Marsh Run Creek, where more strongly reducing conditions are present.  These data further suggest that reductive dechlorination of halogenated VOCs such as PCE and TCE is not a predominant fate process for these contaminants.  The general absence of daughter products of DCE support this inference.

6.5
Landfill Remediation

SWMUs 2, 3, and 4 are inactive, unlined landfills located in the south-central portion of the facility along the northern banks of Marsh Run Pond/Creek.  SWMU 2 was used during the 1950s and 1960s for disposal of municipal wastes, sewage treatment plant sludges, metal treatment sludges, and empty pesticide containers. SWMU 3 was used during the 1970s for disposal of construction debris, and SWMU 4 was used from 1952 through 1979 for disposal of municipal wastes.  Historical aerial photographs were used to estimate the extent of the landfilled wastes, and these interpretations were verified by conducting geophysical surveys and exploratory trenching.  SWMUs 2, 3, and 4 are unlined landfills within or near the floodplain of the Susquehanna River, and are primarily filled low areas along Marsh Run.  Groundwater is present at or within the bottom few feet of landfilled materials.

Because these landfills were closed prior to 1980, they are not subject to current PADEP or RCRA landfill closure requirements.  A soil cover, planted with vegetation to minimize the potential for erosion, is all that is required for closure of these sites.  The surface of the constructed cover should be sloped toward the pond and marsh south of the landfills to encourage runoff of precipitation.  Because of their location within a flood plain, the depth of soil added to construct the covers should be kept to a minimum to maintain the floodwater storage capacity of the flood plain.  It is important to note that remediation of media affected by wastes associated with these landfills must be evaluated separately, and is subject to Act 2 requirements.

6.6
Groundwater Monitoring Program

Numerous groundwater monitoring and recovery wells have been constructed across the facility over the last decade.  At this time, all extraction wells (at the AMSCS and SWMU 27 sites) have been temporarily shut down.  Some monitoring wells may either be redundant or may no longer produce sufficient water/relevant data, and could be decommissioned.  Finally, construction of new wells may be necessary pursuant to ongoing characterization or monitoring, such as was recently required at IRP 60.  Also, because operation of the groundwater treatment plants at the AMSCS and SWMU 27 was recently suspended, an alternative method for disposal of investigation-derived waste (e.g., purge waters) generated during groundwater monitoring must be identified., and will represent a new cost to DDSP’s LTM program. 

Currently, there is no formal, facility-wide LTM plan for groundwater.  Rather, a groundwater monitoring strategy for each site is developed annually.  Well abandonment is recommended as circumstances dictate, and there is no formalized decision process in place to guide LTM and well-management decisions.  Weston is currently developing a field sampling plan/quality assurance plan for LTM and characterization activities to be conducted at DDSP under Act 2.  Spatial and temporal analysis procedures for determining the optimum number of wells to be sampled to meet Act 2 objectives are not documented in the annual groundwater reports.  

7.0 RECOMMENDATIONS 

Based on the results of the RSV and a preliminary review of a limited number of site documents, the following recommendations were developed.  Specific recommendations proposed for implementation during a Phase II RPO evaluation were selected from among the following recommendations, and are presented in Section 8.0.

7.1 General Recommendations

· Develop a complete conceptual site model for each site to help characterize risk and identify exposure pathways (per Act 2, Section II, page 55, Section V, page E.1-5).  This model should be used to provide a list of potential risk pathways and each pathway should be addressed in the risk assessment.  Schematics of these models could be useful tools for enhancing public understanding or environmental conditions at DDSP.

· Collect appropriate geochemical data during each round of groundwater sampling to continue to assess NA potential (particularly in the AMSCS and South Central plumes).

· Assess the extent of natural attenuation of South Central Plume VOCs entering the marsh (e.g., through the use of passive diffusion samplers [PDSs] or other suitable technologies).

· Develop a strategy and document efforts to establish groundwater-use ICs with off-site private entities.

· Develop decision logic and standardized analysis methods for managing monitoring wells and modifying the LTM program.

· Create a database to track CTC and STC information for each site. 

· Through appropriate channels, research precedents for establishing offsite groundwater ICs and ICs controlling surface water use.  The successful implementation of ICs at other DoD facilities possibly could be used as a basis for such ICs at DDSP.  

· Improve documentation of the IC negotiation and implementation process for the off-Depot plume, including delays and failures, in order to demonstrate good-faith efforts to the state.  Establishing a precedent of compensating off-Depot residents for ICs to be placed on their property may have DoD-wide impacts, and thorough documentation will facilitate evaluation and coordination of this proposed approach with DoD.

· Establish a system to statistically evaluate and track the spatial and contaminant-concentration trends in groundwater plumes.

· Request that the Prime Contractor conduct annual Phase I performance evaluations in accordance with the AF/DLA RPO Handbook.

7.2 Specific Recommendations

· Initiate scoping for an ecological risk assessment in Marsh Run Pond and Marsh Run. Regulators should be briefed on the plans for conducting an ecological risk assessment-using Act 2.  This will help determine the need for an ecological risk assessment and reduce the possibility that it will not meet with regulatory approval.

· Develop a monitoring program that includes analysis of contaminants of concern exclusively in order to eliminate unnecessary instrument calibration and the reporting, review, and validation of data not required for decision making.  Decision rules should be established for selection/elimination of monitoring wells and refinement of sampling or analysis requirements (see example decision tree attached).  The groundwater monitoring strategy should be integrated across the facility to assure that the strategy for future well locations and existing well abandonment is optimal.

· Establish a system to track the dynamics of all plumes using a spatial analysis program to document plume status (expansion, contraction, steady state)

· Evaluate the use of PDSs to monitor VOCs in the South Central Plume following the Users Guide for PDS (available at www.itrcweb.org).  This evaluation should include vertical profiling of the wells and evaluation of vertical flow within the wells.  The benefits of this effort will be a significant reduction in IDW and confirmation of the adequacy of the sampling locations within each well.

· Use PDS to characterize the flow and degradation of contaminants from the South-Central plume into the marsh.  PDSs should be placed at intervals (e.g., 20, 10, 5, 2, 1, 0.5, and 0.0 feet from the edge of the marsh to assess biodegradation, and if possible, to assist in evaluation of biodegradation rates.

· Assess the contribution of phytoremediation to natural attenuation of groundwater VOCs in the South-Central plume.  This can be achieved by capturing and analyzing gases transpired from foliage, taking tree core sample, and/or collecting and analyzing fruits. 

· Document IC negotiation process, and research other DoD precedents regarding implementation of off-installation ICs to control exposure to contaminated groundwater or surface water.

8.0 PHASE II REMEDIAL PROCESS OPTIMIZATION OPPORTUNITIES AND POTENTIAL RETURN ON INVESTMENT 

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

LTM Decision Logic

Create a monitoring and analytical decision tree, incorporating statistical methods that address both spatial and temporal monitoring optimization (e.g., MAROS or Kirk equivalent algorithm).  Develop a decision tree for determining when a well can be abandoned (see attached sample decision tree).  Create a decision tree that establishes a clear closure strategy for all remedial actions and protective management.

Potential Returns: Reduce monitoring and analytical costs.  Can ensure progress is focussed toward closure and clearly defines endpoint resulting in significant schedule advantage.

Diffusion Samplers

Evaluate the use of PDSs at the South Central Plume and Marsh Run Creek to support monitoring of volatile compounds and assess reductive dechlorination. 

Potential Returns:  Use of diffusion samplers eliminates production of investigation-derived wastewater (IDW) since well purging is eliminated. In addition, diffusion samplers allow for sampling of the location in the aquifer that contains the highest concentration of contaminant(s). The elimination of IDW reduces monitoring cost by a minimum of 50 percent.  Confirmation of active dechlorination may avert the need for active remediation.
Phytoremediation
Evaluate the role of phytoremediation in natural attenuation of dissolved VOCs in the South Central Plume.

Potential Returns:  Confirmation/quantification of phytoremediation of chlorinated VOCs may support an MNA remedial decision for the South Central CAH plume; MNA would be substantially less expensive than an engineered remedy.  
Institutional Controls

Evaluate the processes, past practices, and precedents of implementing off-installation ICs for addressing the groundwater and surface water pathways. 

Potential Returns:  Use of ICs as a method of eliminating specific pathways, and thus avoiding active remediation, is an attractive option available under PADEP Act 2 regulations.  If active remediation can be avoided, and if the costs associated with negotiation and implementation are not too high, DDSP may find ICs more cost effective than pursuing conventional remedial options for off-Depot plumes.  Researching precedents of successful implementation of ICs for exposure controls on off-installation groundwater (or surface water) contamination may provide valuable insights into strategies that have been effective, and those that have failed, at other DoD installations.
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