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EXECUTIVE SUMMARY
This Engineering Evaluation/Cost Analysis (EE/CA) contains an evaluation of potential removal actions to be taken at 59 Hazardous Material Facilities (HMFs) present within the Canal Creek Study Area (CCSA), Edgewood Area of Aberdeen Proving Ground (APG), Harford County, Maryland. These HMFs consist of underground tanks and sumps that were used to store, collect, or treat non-petroleum substances. Based upon previous investigations and the determination that HMFs may pose a threat to human health and the environment, a non-time critical removal action has been initiated.

Prior to performing a non-time critical removal action, the National Oil and Hazardous Substances Pollution Contingency Plan (NCP) requires that the lead agency conduct an Engineering Evaluation/Cost Analysis (EE/CA). This EE/CA has been authorized by the EE/CA Approval Memorandum for the Canal Creek Hazardous Material Facility Removal Action, Aberdeen Proving Ground, maryland, of 4 June 1997.

As specified in the Army Installation Program Management Plan dated December 1996:

“Before the initiation and/or completion of the RI/FS and the selection of a permanent remedy, a REM/IRA will be initiated if an imminent threat to health or the environment is revealed. Per the NCP (Section 300.415 (b)(2)), the threat may be due to:

1. Actual or potential exposure to nearby human populations, animals or the food chain from hazardous substances, pollutants or contaminants;

2. Actual or potential contamination of drinking water supplies or sensitive ecosystems;
3. Hazardous substances or pollutants or contaminants in drums, barrels, tanks, or other bulk storage containers, that may pose a threat of release;
4. High levels of hazardous substances or pollutants or contaminants in soils largely at or near the surface that may migrate;
5. Weather conditions that may cause hazardous substances or pollutants or contaminants to migrate or be released;
6. Threat of fire or explosion;
7. The unavailability of other appropriate federal or state response mechanisms to respond to the release; and
8. Other situations or factors that may pose threats to public health or welfare or the environment.
An EE/CA is an analysis of removal alternatives for a site. An EE/CA or equivalent must be prepared whenever a planning period of at least 6 months exists before the on-site activities are to be initiated (Section 300.415(b)94 of the NCP).

If the cost of the removal action is greater than $2 million or will take longer than 12 months to implement, the action is considered an interim removal action (IRA).

All REMs/IRAs conducted with Installation Restoration program (IRP) funds will have a DD prepared and approved prior to commencement of the on-site remedial operations.

The units identified as HMFs have the potential to impact human health, welfare, or the environment through the direct exposure of receptors to contaminants that may be present in the units or by release of contaminants (if present) to groundwater. Direct exposure risk may be posed by various types of contaminants that may be present. The primary groundwater contaminants of concern in the CCSA are chlorinated solvents. The Army is conducting this EE/CA to address these potential threats.

Submittal of this document is intended to fulfill the requirements defined by the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA, or Superfund), Superfund Amendments and Reauthorization Act of 1986 (SARA), the NCP, and the Superfund Removal Procedures, as well as Army Policy as described above. Non-time-critical removal actions are defined by the U.S. Environmental Protection Agency (U.S. EPA) as actions that may be delayed for 6 months or more before on-site cleanup is initiated (i.e., 6-month planning period). This EE/CA has been prepared in accordance with the “Guidance on Conducting Non-Time-Critical Removal Actions Under CERCLA” (U.S. EPA Office of Solid Waste Emergency Response (OSWER), August 1993).

The Removal Action Objectives (RAOs) for the activities to be performed at the CCSA under this EE/CA are to close the 59 HMFs in order to:

· Protect human health. 

· Prevent ecological receptor exposure to harmful levels of contamination.

· Provide closure of tanks in a safe and cautious fashion.

· Minimize disruption to facility operations, especially to utilities located near HMFs.

· Minimize potential for release of any remaining source material to groundwater.

There are no chemical-specific cleanup standards for soils that would be relevant to the removal actions under this EE/CA. The tanks consist of sumps and storage tanks. Some of the sumps historically received wastewater and discharged to the sewer system. The Maryland Department of the Environment (MDE) has regulations concerning closure of underground storage tanks (USTs) containing petroleum; however, none of the HMFs covered in this EE/CA stored petroleum products.

Three alternatives were considered for the HMFs: No Action, Institutional Controls and Monitoring, and Combined Removal and In-place Closure.

These alternatives were evaluated in terms of effectiveness, implementability, and cost. This EE/CA presents the results of these evaluations.

Based upon these evaluations, the recommended Removal Action Alternative for the CCSA HMFs is Alternative 3, Combined Removal and In-Place Closure. This alternative provides the most certain and permanent solution to potential risks from these units and is more cost effective than Alternative 2, Institutional Controls and  Monitoring. 

Although analytical data for investigations indicate in general low levels of remaining contamination in the units, some potential for release remains. Furthermore, concern over unauthorized access to and use of the HMFs remains. Alternative 1, No Action,  does not address these concerns. Alternative 2 provides more limited protection than Alternative 3, but at a higher total cost.

Alternative 3 is technically the most difficult to implement, but the implementability issues can be effectively addressed by proper planning, careful construction, and proper environmental controls.

Under the Recommended Alternative, 13 remaining HMFs will be removed and disposed of. An additional 9 HMFs will be cleaned in place and closed by filling with grout. Other HMFs have either been closed by previous actions, are under investigation by other programs, or are still active units. 

The total cost for the recommended alternative is estimated to be $463,000.

The final selection on the most appropriate means of closing the HMFs will be made in consultation with MDE and U.S. EPA, following public comment on this EE/CA.

1. INTRODUCTION MS Word 97  Printer: 4MV
1.1 BACKGROUND

This Engineering Evaluation/Cost Analysis (EE/CA) contains an evaluation of potential removal actions to be taken with the Hazardous Material Facilities (HMFs) in the Canal Creek Study Area (CCSA), Edgewood Area of Aberdeen Proving Ground (APG-EA), Harford County, Maryland. These HMFs consist of underground tanks and sumps that were used to store, collect, or treat non-petroleum substances. The CCSA has undergone facility assessment, site characterization, remedial investigation/feasibility study, and field investigation activities conducted for the Army by EAI Corporation, Jacobs Engineering Group, Inc., Argonne National Laboratory, the U.S. Geological Service (USGS), and others. Based on these investigations and the determination that HMFs may pose a threat to human health and the environment, a non-time-critical removal action has been initiated pursuant to the Federal Facilities Agreement (FFA) under CERCLA Section 120 between the U.S. Environmental Protection Agency (U.S. EPA), Region III and the U.S. Department of the Army, in the matter of Aberdeen Proving Ground and the Impacted Environs, signed 27 March 1990.

Section 104 of the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA, or Superfund) and the Superfund Amendments and Reauthorization Act of 1986 (SARA) provide that removal actions are part of the response process and are often the first response to a release or threatened release. Non-time-critical removal actions are defined by the U.S. EPA as actions that may be delayed for 6 months or more before on-site cleanup is initiated (i.e., 6-month planning period) or may pose a risk by direct exposure of receptors. Prior to performing a non-time-critical removal action, the National Oil and Hazardous Substances Pollution Contingency Plan (NCP) requires that the lead agency conduct an EE/CA.

This EE/CA has been authorized by the EE/CA Approval Memorandum for the Canal Creek Hazardous Material Facility Removal Action, Aberdeen Proving Ground, Maryland, of 4 June 1997 (DSHE, 1997). The Approval Memorandum states that “it is believed that the majority of the HMFs may have caused, have the potential to cause or are still causing some type of release to the environment either because the integrity of the HMFs is not intact or the associated piping may be suffering fatigue of some sort,” and that “it is suspected that one of the many possible sources of the ground and surface water contamination is from the HMFs.” As noted in the Approval Memorandum this will not be the final action for the site. Other evaluations and actions are underway to address environmental concerns including contaminated groundwater to which the HMFs may contribute in the CCSA.

As specified in the Army Installation Program Management Plan, dated December 1996:

“Before the initiation and/or completion of the RI/FS and the selection of a permanent remedy, a REM/IRA will be initiated if an imminent threat to health or the environment is revealed. Per the NCP (Section 300.415 (b)(2)), the threat may be due to:

9. Actual or potential exposure to nearby human populations, animals or the food chain from hazardous substances, pollutants or contaminants;

10. Actual or potential contamination of drinking water supplies or sensitive ecosystems;
11. Hazardous substances or pollutants or contaminants in drums, barrels, tanks, or other bulk storage containers, that may pose a threat of release;
12. High levels of hazardous substances or pollutants or contaminants in soils largely at or near the surface that may migrate;
13. Weather conditions that may cause hazardous substances or pollutants or contaminants to migrate or be released;
14. Threat of fire or explosion;
15. The unavailability of other appropriate federal or state response mechanisms to respond to the release; and
16. Other situations or factors that may pose threats to public health or welfare or the environment.
An EE/CA is an analysis of removal alternatives for a site. An EE/CA or equivalent must be prepared whenever a planning period of at least 6 months exists before the on-site activities are to be initiated (Section 300.415(b)94 of the NCP).

If the cost of the removal action is greater than $2 million or will take longer than 12 months to implement, the action is considered an interim remedial action (IRA).

All REMs/IRAs conducted with Installation Restoration Program (IRP) funds will have a DD prepared and approved prior to commencement of the on-site remedial operations.”

The units identified as HMFs have the potential to impact human health, welfare, or the environment through the direct exposure of receptors to contaminants that may be present in the units or by release of contaminants (if present) to groundwater. Direct exposure risk may be posed by various types of contaminants that may be present. The primary groundwater contaminants of concern in the CCSA are chlorinated solvents and some of the HMFs may have contained these contaminants. The Army is conducting this EE/CA to address these potential threats.

Submittal of this document is intended to fulfill the requirements defined by CERCLA, SARA, the NCP, and the Superfund Removal Procedures, as well as Army Policy as described above. The Army has prepared a draft Environmental Assessment for this Action. It has been prepared in accordance with the “Guidance on Conducting Non-Time-Critical Removal Actions Under CERCLA “ (U.S. EPA Office of Solid Waste Emergency Response (OSWER), August 1993).

This EE/CA has been prepared by the Directorate of Safety, Health and Environment (DSHE), U.S. Army Garrison, Aberdeen Proving Ground.

1.2 OBJECTIVE

The objective of this document is to evaluate removal alternatives for HMFs in the CCSA. The following information is presented in this EE/CA:

· An overall and site-specific description, including summaries of previous studies.

· Identification of the removal action objectives (RAOs) for the HMFs.

· Evaluation of alternatives to address RAOs.

· Identification of removal action costs.

· Comparative analysis of alternatives.

The removal action alternatives are evaluated on the basis of effectiveness, implementability, and cost to give a framework for deciding the appropriate alternative. 

2. SITE CHARACTERIZATION MS Word 97 Printer: 4MV
2.1 FACILITY HISTORY

The Aberdeen Proving Ground (APG) property was acquired on 17 October 1917, when the land was appropriated for use as a military installation. During World War I, chemical warfare material (CWM) manufacturing plants were constructed and operated at the Edgewood Area (EA). After World War I, these plants were placed on standby, and the facilities were used to produce pilot lots of chemical agents, clothing impregnate, and gas masks to support research and development activities. During World War II, emphasis was again placed on the manufacture and filling of chemical-warfare agents and munitions and was expanded to include incendiary and smoke munitions and chemical-warfare protective material. Since World War II, the manufacturing activities have been reduced to extremely low levels, and the mission has been primarily research and development of chemical and biological material. Also during the post-World War II period, a nuclear mission was associated with the Chemical Corps activities, and radioactive material was present at EA (Jacobs Engineering Group Inc., 1995). Many of the buildings are no longer in use, or the buildings’ uses have been altered.

2.2 INSTALLATION DESCRIPTION

APG is a 72,500-acre site, comprising 30,000 land acres (the remainder being water). The installation is situated along the Chesapeake Bay in Harford and Baltimore Counties, Maryland (Figure 2-1) and includes the Aberdeen Area (AA) and Edgewood Area (EA). This EE/CA addresses HMFs located within the EA.

The EA includes 5,000 acres and is located 21 miles northeast of Baltimore on the Gunpowder Peninsula of Maryland. The peninsula is bounded by the Chesapeake Bay on the south, the Bush River on the east, and the Gunpowder River on the west (EAI Corporation, 1989). The EA is bounded on the north by railroad tracks. The CCSA is located in the northcentral portion of the EA and includes approximately 700 acres. The CCSA contains 54 of the 59 HMFs, which will be evaluated within this EE/CA (Figure 2-2). The remaining 5 HMFs (Building 2364) are within the Bush River Study Area and will be addressed under other actions.

2.2.1 Local Topography at CCSA

APG is located in the Atlantic Coastal Plain physiographic province. The topography associated with the Coastal Plain consists of low hills, shallow valleys, and flat plains. Elevations range from sea level to 60 ft above sea level within the EA. Soil thickness varies and soil types range from silty sands to clays. Surface water drains into the Chesapeake Bay, to estuaries of the Bush and Gunpowder Rivers, or to creeks discharging into these bodies of water (Nemeth, 1989). The water table is less than 10 ft from the ground surface (Jacobs Engineering Group, Inc., 1995).

2.2.2 Hydrogeologic Framework at CCSA

The hydrogeologic framework of the CCSA comprises a sequence of unconsolidated clay, silt, sand, and gravel deposits that can be identified as discrete aquifers and confining units. These hydrogeologic units were classified by Oliveros and Vroblesky (1989) and are described in descending order as follows: 

17. Surficial Aquifer—Unconfined aquifer consisting of fine to medium sands ranging between 0 and 35 ft thick. The surficial aquifer is only present in localized areas around the CCSA.

18. Upper Confining Unit—The upper confining unit consists primarily of silt and clay and either underlies the surficial aquifer or crops out at land surface where the surficial aquifer is no longer present. A section of the lower confining unit is eroded by a paleochannel near the east branch of Canal Creek. The upper confining unit ranges in thickness between 40 and 90 ft.

19. Canal Creek Aquifer—The Canal Creek aquifer underlies the upper confining unit and consists of medium- to coarse-grained sand and gravel. The approximately 50-ft-thick unit is connected with the surficial aquifer where the paleochannel eroded the upper confining unit away. The Canal Creek aquifer is unconfined in the areas of direct connection with the water table aquifer and semi-confined to confined where the upper confining unit is present.

20. Lower Confining Unit—The lower confining unit is laterally continuous beneath the CCSA and ranges in thickness from 35 to 65 ft. The unit consists of a fining upward sequence of silty sand at the base to a clayey silt along the top margin.

Figure 2‑1

Site Location Map for the Canal Creek Study Area
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Figure 2‑2

Building Locations in Canal Creek Study Area

(Graphic not included on Web Site)

21. Lower Confined Aquifer—The lower confined aquifer consists of poorly sorted silty, fine, and medium sand.

Groundwater flow is highly complex due to the variable nature of the multilayer aquifer system. The surficial and Canal Creek aquifer are directly connected in the area of the paleochannel. The surficial aquifer is unconfined and therefore is characterized as a water table aquifer. In contrast, the underlying Canal Creek aquifer is unconfined in the vicinity of the paleochannel and transitions to semi-confined and ultimately confined conditions downdip as the upper confining unit appears. In addition, groundwater flow is influenced by the presence of leaky storm drains and tidal effects.

Groundwater flow in the CCSA is characterized in detail in the FS (Jacobs, 1997) and OFR-95-282 (USGS, 1996). At the CCSA, a groundwater divide separates the Canal Creek aquifer into a easterly and westerly component. West of the divide, groundwater flow is primarily toward the Canal Creek and its headwater tributaries. In the southern area of West Branch, groundwater discharges to the Gunpowder River. East of the divide, groundwater discharges to the East Branch of Canal Creek, in addition to Kings Creek, Bush River, and their respective tributaries. In the CCSA, a component of groundwater flow in the surficial aquifer migrates downward through the first confining unit and recharges the Canal Creek Aquifer, especially in the area of the paleochannel. Local flow paths are difficult to characterize based on an intermittent distribution of monitoring locations. Figure 2-3 illustrates the potentiometric surface for the surficial aquifer.

Groundwater contamination exists within the CCSA as two primary composite plumes, the East Branch plume and the West Branch plume. These plumes are illustrated in the FS (Jacobs, 1997). This EE/CA evaluates HMF removal actions only; remedial action objectives for groundwater are not evaluated. Groundwater remediation alternatives are being developed in separate actions for the East and West Branch of the Canal Creek. 

2.3 SUMMARY OF PREVIOUS INVESTIGATIONS AND AVAILABLE aNALYTICAL DATA

Previous investigations have been conducted at the HMFs within the CCSA by EAI Corporation, Argonne National Laboratory, and Jacobs Engineering Group, Inc. These investigations are summarized below. In addition, remedial investigations and activities are ongoing for the Groundwater Operable Unit within the CCSA by Battelle and USGS. 

2.3.1 Investigations by EAI Corporation (1989, 1990, and 1991)

EAI Corporation was contracted by the U.S. Army Chemical Research, Development and Engineering Center, APG, MD. EAI compiled a Historical Records Search and Site Survey of Edgewood Area Buildings in August 1989, December 1990, and February 1991. The study documents a historical records search of buildings at the EA of APG. The purpose of the record search was to identify potential contaminants in each building in support of the definition of hazards that may be present now or may result if these buildings are demolished. The assessment was qualitative and based on information collected on building operations, interviews with past and current employees, and a visual inspection (EAI Corp., 1989). The report was used for this EE/CA as background information on buildings located in the CCSA. Information from this report has been summarized in Table 2-1.

2.3.2 Investigation by Argonne National Laboratory (1994)

Argonne National Laboratory (ANL) completed the Field Investigation of Hazardous Materials Facilities, Edgewood Area-Aberdeen Proving Ground, Maryland in March 1994. ANL investigated HMFs by conducting a records search, performing surface geophysical surveys, HMF content sampling, and subsurface soil and groundwater sampling. Results from this investigation are summarized in Table 2-1.

2.3.3 Investigations by Jacobs Engineering Group, Inc. (1995)

Jacobs Engineering Group, Inc. conducted several investigations into the CCSA. The Remedial Investigation Progress Report describes the findings of the investigations up until September 

Figure 2‑3

Generalized Water Table Elevations for Surficial Aquifer in Canal Creek Study Area
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1995. The Field Investigation of Hazardous Materials Facilities was conducted in March 1994. This report examines each building and the HMFs associated with that building. The IRP Site Characterization Strategies Report, October 1995, presents a strategy and site-specific approach to complete the site characterization. In this document each IRP site was evaluated and data gaps were identified for future examinations. Information from these reports is summarized in Table 2-1.

2.3.4 EE/CA Supplemental Investigation and Sampling

A supplemental investigation, including sampling, was conducted to characterize the contents of the HMFs in 1998. This supplemental investigation included the following tasks:

· An updated and expanded search of available records and documents regarding the location and historical use of the HMFs. 

· Several rounds of site visits/reconnaissance to confirm the presence, locations, and/or configuration of the HMFs and to evaluate the potential issues that may affect the ability to remove them.

· Interviews with post personnel with past association with the HMFs to collect information not recorded in available documents.

· CSM screening as appropriate, by ERDEC.

· Sampling and analysis conducted on the “final-list” HMFs as compiled through the previous tasks.

The record search and site visits resulted in some modification to the list of HMFs to be addressed in this EE/CA due to the following findings:

· Some HMFs have previously been addressed by removal or filling in place under previous actions.

· Some HMFs will be addressed under separate actions; in particular several HMFs associated with Building E-2364 will be addressed as part of the Bush River Study Area work.

· Several HMFs were determined to be active. 

In other cases the reported HMFs were finally identified as something other than a true HMF (i.e., E-3714 and several others were identified as a water valves/boxes vault 

Table 2‑1

Recommended Action for Canal Creek HMFs





(Table included at end of document)

rather than a sump as previously reported, while E-5440c was found to be an active steam condensate pit. 

· Several historically reported HMFs could not be located in the field. This may be due to their erroneous identification initially or to unrecorded historical removal. However, for purposes of this EE/CA, these units do not exist.

· Several HMFs (E-5185 and E-5188 series) will require further investigation prior to determining the appropriate action.

· Several additional units were identified that have been incorporated into this EE/CA. 

The objective of the sampling program was to characterize, in accordance with hazardous waste classifications, contents to be disposed of during the removal action that had not already been classified in previous investigations. The data from this sampling are summarized in Table 2-1. Relative to the potential for HMFs to contribute to groundwater contamination, several were identified that contain levels of VOCs (the principal groundwater contamination in the CCSA). In terms of disposal criteria, most HMFs do not contain materials that would be classified as RCRA hazardous waste for purposes of disposal, although a few with potential TSCA-regulated materials were identified.

2.3.5 Summary of Evaluation

Table 2-1 summarizes the information and conclusions from the various investigations noted above, and provides an initial list of recommended dispositions for the HMFs, based upon this evaluation. This list of recommended actions does not reflect the results of this formal EE/CA evaluation process, but will be considered in the development and analysis of removal action alternatives in this EE/CA.
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3. IDENTIFICATION OF REMOVAL ACTION OBJECTIVES

This section presents the objectives for the proposed removal action at the CCSA. The purpose, scope, and scheduling requirements for implementation of the removal action alternatives are also described in this section in order to define removal action requirements based on time, budget, technical feasibility, and relevant criteria and standards.

3.1 REMOVAL ACTION OBJECTIVES

The RAOs for the activities to be performed at the CCSA under this EE/CA are to close the 59 HMFs in order to:

· Protect human health. 

· Prevent ecological receptor exposure to harmful levels of contamination.

· Safely close tanks or sumps.

· Minimize disruption to facility operations, especially to utilities located near HMFs.

· Minimize potential for release of any remaining source material to groundwater.

These RAOs reflect the characteristics of the waste and chemical-specific levels that may warrant action. Characteristics of the waste may include an acute hazard that presents an immediate danger to public safety (e.g., potential for explosion). Chemical-specific levels refer to media concentrations that exceed comparison health-based or regulatory levels for specific chemical constituents. Such comparison levels may be defined by ARARs, or “applicable or relevant and appropriate requirements.” ARARs are promulgated standards that are enforceable by a regulatory agency. If directly enforceable to the situation being evaluated, they are considered applicable. If they do not directly apply to the site conditions, they may be considered relevant and appropriate. ARARs are discussed further in Subsection 3.2. 

3.2 ARARs

EPA policy, as reflected in the Superfund Amendments and Reauthorization Act of 1986 (SARA) and in the National Contingency Plan (NCP), provides that the development and evaluation of remedial actions under the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA, also known as Superfund) must include alternative site responses able to meet potentially applicable or relevant and appropriate federal and state environmental and public health requirements (ARARs).

Identification of potential ARARs is performed on a site-specific basis. CERCLA, SARA, and the NCP do not provide across-the-board standards for determining whether a particular remedy will produce an adequate cleanup at a particular site. Rather, the process recognizes that each site will have unique characteristics that must be evaluated and compared to those requirements that apply under given circumstances. Under SARA, permits for compliance with the Resource Conservation and Recovery Act (RCRA), National Pollutant Discharge Elimination System (NPDES), and Clean Air Act (CAA) regulations for on-site remedial actions are not required. However, the conditions of these regulations may be relevant and appropriate. CERCLA and SARA, however, do require that the selected remedial alternative meet ARARs where possible. The remedial action selected must meet all enforceable and applicable requirements unless a waiver from specific requirements has been granted. A waiver from compliance with a specific potential ARAR can be granted for an alternative under the following circumstances:

· The alternative is an interim measure and will become part of a total remedial action that will meet ARARs.

· Compliance with the ARAR is technically impractical from an engineering perspective.

· Compliance with the ARAR will result in a greater risk to human health and the environment than other alternatives.

· The alternative will attain a standard of performance that is equivalent to that required under the otherwise applicable standard, requirement, or limitation through the use of another method or approach.

· With respect to a state ARAR, the state has not consistently applied, or demonstrated the intention to consistently apply, the promulgated requirement in similar circumstances at other remedial actions within the state.

· Compliance with an applicable state requirement would effectively result in the statewide prohibition of land disposal of hazardous substances.

· The cost of the remedy is too expensive, considering the other demands to the fund.

Potential ARARs are defined as follows:

· Applicable requirements are those cleanup standards, standards of control, and other substantive environmental protection requirements promulgated under federal or state law that specifically address a hazardous substance, pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site.

· Relevant and Appropriate Requirements are those cleanup standards, standards of control, and other substantive environmental protection requirements promulgated under federal or state law that, while not applicable to a hazardous substance, pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site, address problems or situations sufficiently similar to those encountered at a CERCLA site.

ARARs may be divided into the following categories:

· Chemical-specific requirements are health- or risk-based concentration limits or ranges in various environmental media for specific hazardous substances, pollutants, or contaminants. These limits may take the form of action levels or discharge levels.

· Location-specific requirements are those restrictions on activities that are based on characteristics of a site or its immediate environment.

· Action-specific requirements are controls or restrictions on particular types of activities in related areas such as hazardous waste management or wastewater treatment.

Tables 3-1 through 3-2 provide a summary of ARARs for this action.

3.2.1 Chemical-Specific ARARs

Chemical-specific ARARs generally set protective cleanup levels for the contaminants of concern in the designated media or indicate a safe level of discharge that may be incorporated in a remedial activity. In the case of the HMFs, the contaminated media include the HMF structures and the underlying soils.

There are no chemical-specific ARARs for soils that would be relevant to the removal actions under this EE/CA. However the EPA Region III, Risk-Based Concentrations for Soils as stated in the Risk-Based Concentrations Table, updated April 1999, provides as “to be considered” (TBC) values.

Table 3‑1

Location-Specific ARARs

Act
Status
Description

Fish and Wildlife Coordination Act (40 CFR 6.302, 6 App. A); (42 USC 432 et seq., 7401 and 7671q)
Applicable
Protection and control of wildlife populations and their habitat

National Historic Preservation Act (16 USC 470 et seq.) (36 CFR 65, 800)
Relevant and Appropriate
Impacts on cultural resources

Endangered Species Act (33 CFR 320 – 330; 40 CFR 6.302; 50 CFR 27; 50 CFR 200; 50 CFR 402.01, .02); (33 USC 401) et seq., 33 USC 1344 and 33 USC 413, 33 USC 403, 33 USC 2101)
Relevant and Appropriate
Critical habitat, threatened, or endangered species

Coastal Zone Management Act (16 USC 1451, et seq.)
Relevant and Appropriate
Activities affecting the coastal zone and lands therein, thereunder, and adjacent

Executive Order 11988
Relevant and Appropriate
Actions affecting wetlands 

Executive Order 11990
Relevant and Appropriate
Actions affecting wetlands

Clean Water Act (Sections 404 and 401)
Relevant and Appropriate
Actions affecting wetlands

40 CFR 230; 40 CFR 6; COMAR 26.24 Tidal Wetlands; COMAR Subtitle 26.26
Relevant and Appropriate
Actions affecting wetlands

Bald and Golden Eagle Protection Act of 1940
Relevant and Appropriate
Actions affecting endangered species

Migratory Bird Treaty Act of 1918
Relevant and Appropriate
Actions affecting endangered species

Maryland Environmental Policy Act of 1973
Relevant and Appropriate
Defines environmental policy

Maryland Endangered Species Act of 1971
Relevant and Appropriate
Actions affecting endangered species

Maryland Non-Game and Endangered Species Conservation Act of 1975
Relevant and Appropriate
Actions affecting endangered species

Table 3‑2

Action-Specific ARARs

Act
Status
Description

RCRA Subtitle C and COMAR 26.13.01 through 26.13.05 
Applicable
Regulates the generation, transport, storage, treatment, and disposal of hazardous wastes. CERCLA specifically requires in Section 104 c (3) (B) that hazardous substances from remedial actions be disposed of at facilities in compliance with Subtitle C of RCRA.

TSCA 40 CFR 261
Applicable
Regulates management of PCB-containing waste.

RCRA – Preparedness and Prevention 
Relevant and Appropriate
Requirements for safety equipment and spill control.

RCRA – Contingency Plan and Emergency Procedures
Relevant and Appropriate
Requirements for emergency procedures to be used following explosions, fires, etc.

RCRA – Closure and Post-Closure (40 CFR 264.110 – 264.120); and COMAR 26.13.05
Relevant and Appropriate
Requirements for closure and post-closure of hazardous waste facilities.

RCRA – Groundwater Protection (40 CFR 265.90‑.109)
Relevant and Appropriate
This regulation details requirements for a groundwater monitoring program to be installed at the site.

RCRA Subtitle I, Underground Storage Tanks, and COMAR 26.10.02, 26.10.10
Relevant and Appropriate
Procedures for management of USTs. May be relevant and appropriate for removal of HMFs.

Clean Air Act (40 CFR 50-52, 61)
Relevant and Appropriate
Protection of air quality; may be relevant for activities that could release VOCs to air during remediation.

Maryland Board of Well Drillers Regulations (COMAR 26.05)
Applicable
These regulations establish regulations for well drilling operations.

Maryland Air Quality Regulations (COMAR 26.11)
Relevant and Appropriate
Requirements and restrictions for emissions of toxic air pollutants. May be relevant for activities that could release VOCs to air during remediation.

Maryland Erosion and Sediment Control (COMAR 26.17.01)
Relevant and Appropriate
Requirements for protecting surface water from sediment pollution during construction.

There are chemical-specific ARARs for groundwater; however, these media are not within the scope of this removal action. Remediation of the groundwater operable unit (OU) in the CCSA is being developed under separate actions.

3.2.2 Location-Specific ARARs

Location-specific ARARs set restrictions on remedial action activities depending on the characteristics of the site and its environs. Location-specific ARARs may include restrictions on remedial actions occurring within wetlands and floodplains, near locations of known endangered species, or on protected waterways. Location-specific ARARs are tabulated in Table 3-2. The Fish and Wildlife Coordination Act is applicable to all fish and wildlife. The act provides for the protection and control of wildlife populations and their habitat. The act calls for coordination with the U.S. Fish and Wildlife Service, the Department of Interior, and the individual state’s wildlife resource agency if any body of water is modified for any purpose. This Act would be applicable if a remedial action required modification of a water body or an area affecting a water body.

The National Historic Preservation Act regulates impacts to cultural resources. This regulation is considered to be relevant and appropriate.

Remedial actions that may potentially affect endangered species would have the following relevant and appropriate ARARs:

· Endangered Species Act

· Bald and Golden Eagle Protection act of 1940

· Migratory Bird Treaty Act of 1918

· Maryland Endangered Species Act of 1971

· Maryland Non-Game and Endangered Species Conservation Act of 1975

Executive Orders 11990 and 11988 and the Clean Water Act are considered to be relevant and appropriate to remedial actions that have the potential to affect wetlands.

Finally, the Maryland Environmental Policy Act of 1973 defines the state’s environmental policy and is considered to be relevant and appropriate. The Draft Environmental Assessment (DSHE, 1997) indicates that the HMF actions will not impact wildlife, threatened or endangered species, historical or archaeological resources, or wetlands. If construction plans indicate that such resources may be affected, compliance with these ARARs will be considered. 

3.2.3 Action-Specific ARARs

Action-specific ARARs (see Table 3-2) are usually technology- or activity-based requirements (such as closure) or limitations taken with respect to established environmental programs, especially hazardous wastes. Potential action-specific ARARs are found in Table 3-2. Although federal (RCRA) and state (CHS) hazardous waste regulations are not considered to be applicable to this site, the following sections of these regulations are potentially relevant and appropriate:

· Hazardous Waste Generation, Storage, Transport, and Disposal

· Preparedness and Prevention

· Contingency Plan and Emergency Procedures

· Closure and Post-Closure

It has not been determined that any listed hazardous waste was processed in the HMFs. However, if any residue or excavated soil from the removal action is determined to meet the definition of a characteristic hazardous waste, the excavated material must be managed and disposed of as such. Therefore, hazardous waste regulations for the generation, transport, storage, and disposal of wastes are applicable to wastes generated during the Removal Action. 

Closure/post-closure regulations provide technical requirements for closure and post-closure activities. Under hazardous waste regulation provisions, tanks used to store hazardous wastes must be cleaned at closure to remove all hazardous wastes or hazardous waste constituents to achieve “clean closure.” If clean closure cannot be achieved, post-closure care requirements must be addressed. The technical requirements under these provisions may be relevant and appropriate for the HMF closure.

The Clean Air Act would be relevant and appropriate for actions resulting in the potential for air emissions. 

The following additional COMAR regulations are considered to be potentially applicable or relevant and appropriate:

· Maryland Board of Well Drillers Regulations—for remedial alternatives involving drilling operations, such as the installation of monitor wells.

· Maryland Air Quality Regulations—For remedial alternatives involving air emissions.

· Maryland Erosion and Sediment Control—For remedial actions in which sediment may impact surface water quality.

As mentioned above, COMAR 26.10 is relevant and appropriate to the site. In particular, COMAR 26.10.10, Out-of-Service UST Systems and Closure, is relevant and appropriate for the closure activities of the sump and storage tank areas. COMAR 26.10.10 provides a general guidance for closure requirements such as removal of contents, tank disposal, and recordkeeping. The HMFs covered in this EE/CA are not known to have stored petroleum products and are not considered USTs. However, they are in some cases similar to USTs in their configuration and construction. Therefore, the methods for removing USTs may be considered relevant and appropriate to the HMFs.

Disposal of PCBs (40 CFR 761) is applicable if the remedy involves removal of fluids or excavation of soils that contain PCBs. As indicated in Section 2, PCBs were encountered in the contents of several HMFs. Therefore, disposal of residuals from removal of these HMFs must consider TSCA requirements.

3.3 Risk Identification

The HMF contaminants may constitute a potential health and environmental hazard due to the potential for direct exposure of receptors to contaminants. Direct exposure risk may be posed by various types of contaminants that may be present. This potential is essentially limited to open sumps. There is no current potential direct contact exposure for closed or underground tanks.

The HMFs also pose a potential safety hazard. The tanks could corrode and eventually collapse; the removal or filling of the HMFs would prevent this from occurring.

The HMFs have the potential to release contaminants that could migrate to surface water or groundwater. The primary groundwater contaminants of concern in the CCSA are chlorinated solvents. The removal or isolation of the HMFs will effectively eliminate threats to human health and the environment within the short-term from further release of contaminants. 

HMF contaminants could also contribute to some contaminant migration due to sumps being connected to below-ground pipes; this removal action will also mitigate this problem by addressing the HMFs. The effects of below-ground pipes will be considered by other CCSA actions.

3.4 REMOVAL ACTION SCOPE

The removal action scope for this EE/CA includes the CCSA of APG-EA. Previous investigation and characterization activities indicate that the soils and HMFs could pose a potential threat to human health and the environment. Therefore, a non-time critical removal action has been initiated to address these potential risks. Groundwater in the CCSA is being addressed under separate CERCLA actions and is not included in the scope of this EE/CA.
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U.S. EPA guidance specifies that the EE/CA identify and assess a limited number of alternatives for addressing the RAOs. The initial step in developing alternatives is to identify individual technologies or methods that may contribute to an alternative. Based on the objectives developed in the previous section of this EE/CA, removal actions are identified in this section.

4.1 Technologies

The selection of removal technologies considers the nature of the contamination and the contaminated units or media.

U.S. EPA guidance indicates that whenever practicable the EE/CA process should consider the CERCLA preference for treatment. In the case of the HMFs, the contaminated media are structures that may have contained hazardous materials. Consequently, the application of treatment technologies for these units is limited, and the applicable technologies are likely to be those that remove or clean and close structures. In addition, for purposes of the EE/CA analysis, technologies that address threats by preventing exposure and/or interrupting exposure pathways may be considered. The following technologies are considered in this section for addressing contaminated HMF structures:

· No Action

· Institutional Controls

· Clean and Close in Place

· Removal and Off-Site Disposal

4.1.1 No Action

Under this approach, HMFs in the CCSA would remain in place undisturbed. This option entails taking no remedial measures and is generally considered only as a baseline for comparison to other remedial actions. However, it may be applicable in cases where the tank cannot be located or where closure has already occurred. This approach will be retained.

4.1.2 Institutional Controls

Institutional controls include administrative methods used to prevent exposure to contaminants in the HMFs. They address risk by interrupting the exposure pathways. Examples of administrative controls that could be considered include fencing or other physical access restrictions and barriers, signage, and placards that indicate the potential presence of hazardous materials and warn against intruding into the HMF, and notice in real property documents identifying the presence of hazardous materials to potential future users of the property. Long-term monitoring may also be used to detect releases from the units. It should be noted that the properties in which the HMFs are located are expected to remain in government control permanently and therefore some institutional controls (land use restrictions, area security) are already in place. This approach will be retained for further consideration.

4.1.3 Clean and Close In Place

This technology entails exposing the interior surficial area of the HMF and cleaning it to remove any visual chemical contaminants. The HMF would be opened and the influent, effluent, and vent lines would be disconnected and plugged with grout. Precautions would be taken to identify and eliminate any flammable atmosphere in the tank. When the top portion of the HMF has been exposed, it would be evaluated for the presence of an accessible manway, or whether cutting an opening for flowable fill observation is necessary. All sludge material would be removed and placed in drums. The HMF would be cleaned using a high-pressure wash and the wash water would be removed using a submersible pump. A flowable grout cement would be pumped into the HMF. This material would fill all voids inside the HMF. It might be noted that depending upon the nature of contaminants and the structural surface of the HMF, a variety of surface cleaning or decontamination technologies could be substituted for the pressure wash method. However, pressure washing is expected to be satisfactory in most situations and will be used as the basis for evaluation in this EE/CA. This approach will be retained for further consideration.

4.1.4 Removal and Off-Site Disposal

Removal consists of disconnecting all lines in and out of the HMF, and plugging these lines. Precautions would be taken to identify and eliminate any flammable atmosphere in the tank. Steel tanks would be drained of all liquids and solids and removed by a licensed contractor. Once removed, the tank and remaining solids would be taken to a decommissioning area, from which they would be disposed of properly. Concrete tanks would be thoroughly cleaned in place using a high-pressure wash and the residual rinsate would be containerized. The concrete tank structure itself would be removed by a jackhammer and backhoe. Following the HMF removal, all exposed soil would be inspected. An organic photoionization detector (PID) and/or other appropriate field monitoring equipment would be used to evaluate suspect contamination. For all HMFs that are removed, confirmation sampling would be conducted to document the existing conditions following the removal action. There are no numerical criteria for subsurface soil cleanup goals. However, the sampling is intended to ensure that highly contaminated source material is removed to the extent practical, and may also be useful for supporting ongoing studies for the Groundwater Operable Unit. If sample results show remaining contamination, the Agency would be consulted to determine the appropriate course of action. Based upon field investigations, this approach would not be technically achievable for all HMFs. Structural, physical, or other accessibility and constructability concerns may prevent complete removal of certain HMFs. However, where possible this approach provides a high degree of certainty. This approach will be retained for further consideration.

4.2 IDENTIFICATION AND ANALYSIS OF REMOVAL ACTION ALTERNATIVES

In this section removal action alternatives are identified and analyzed to address the potential threats identified in the Approval Memorandum.

As specified in U.S. EPA guidance, the following factors are considered when evaluating a removal action:

· Effectiveness

· Implementability 

· Cost

Evaluation criteria from U.S. EPA guidance are presented in Table 4-1.

In addition, unique conditions at these HMFs suggest that these factors will affect implementability and/or cost:

Table 4‑1

Objectives/Criteria To Be Used in Comparative Analysis of Alternatives

Effectiveness

· Protectiveness

· Protective of public health and community

· Protective of workers during implementation

· Protective of the environment

· Complies with ARARs

· Ability to Achieve Removal Objectives

· Level of treatment/containment expected

· No residual effect concerns

· Will maintain control until long-term solution implemented

Implementability

· Technical Feasibility

· Construction and operational considerations

· Demonstrated performance/useful life

· Adaptable to environmental conditions

· Contributes to remedial performance

· Can be implemented in 1 year

· Availability

· Equipment

· Personnel and services

· Outside laboratory testing capacity

· Off-site treatment and disposal capacity

· PRSC

· Administrative Feasibility

· Permits required

· Easements or rights-of-way required

· Impacts on adjoining property

· Ability to impose institutional controls

· Likelihood of obtaining an exemption from statutory limits (if needed)

Cost

· Capital cost

· PRSC cost

· Present worth cost



· Ease of access to HMFs, and obstructions such as utilities, buildings, and unexploded ordnance (UXO).

· Disruption of operations at the APG-EA facility.

· Short-term hazards associated with removal action due to the nature of past military operations.

In the following sections, three alternatives that are being considered under this EE/CA are described. The Alternatives are: 1) No Action, 2) Institutional Controls with Monitoring, and 3) Combined Removal and Closure In Place for selected HMFs.
4.3 Alternative 1—No Action

4.3.1 Description

Under this alternative, no removal action would be implemented at the HMFs. Each unit would remain in place in its current condition. Any risk posed by the HMF or its contents would not be reduced by this alternative. It should be noted that the limited controls currently in place (land use restrictions and area security) would remain under this and all other alternatives.

4.3.2 Evaluation

4.3.2.1 Effectiveness

This alternative has no significant effectiveness in addressing risk or meeting RAOs, since no action will be implemented. It provides no means (beyond the access restrictions currently in place) to preclude the possibility that HMFs will be used for unintended purposes or that unauthorized access will occur. The HMFs will continue to deteriorate, increasing the likelihood of structural failures (collapse or cave-in). It does not provide measures to prevent or detect releases to groundwater.

No steps are taken to provide compliance with chemical-specific ARARs or with (RCRA or UST) tank closure ARARs. 

Since no actions are taken, protection of workers during implementation is not an issue. 

4.3.2.2 Implementability

The alternative is easily implementable since no removal or mitigating action will be taken. No technical or administrative implementability issues exist. However, the “useful life” of this alternative in terms of providing protection is minimal.

4.3.2.3 Cost

There is no cost for this alternative (Table 4-2). (Note that costs for maintaining existing controls are not included in EE/CA cost estimates.)

Table 4‑2

Alternative 1 Costs—No Action

Task
Labor 
Expenses
Total

Total
$0
$0
$0

4.4 Alternative 2—Institutional Controls and Monitoring

4.4.1 Description

Under this alternative, existing direct exposure and safety risks at the HMFs would be addressed by institutional controls to limit access and exposure to the units. Groundwater monitoring would be conducted in the vicinity of HMFs that show evidence of VOC contamination in order to evaluate the potential for ongoing releases from the unit to the CCSA groundwater plume.

Institutional controls would include the following:

· Access restrictions would be incorporated into APG’s GIS, which is used in the development of APG’s Real Property Management Plan.

· Permanent notice in real property documents. This would involve the inclusion of site restrictions and prohibitions in any real property or real estate documents necessary for the transfer of ownership from the Army (in the unlikely event that the Army transfers this property).

· Fencing, where physically possible, to prevent access and/or barriers to entry such as welded lids on sumps.

· Placards and signage advising of the presence of the HMF and the potential presence of chemical contaminants.

Monitoring would include:

· Installation of additional monitoring wells upgradient and downgradient of HMFs for which data indicate the possibility of VOC release to groundwater. Due to the small size of the units it is assumed that one upgradient and two downgradient monitor wells will be adequate for this purpose. These will be installed at eight HMFs that may contain VOCs (Table 2-1).

· Periodic sampling and analysis of the wells to detect any contribution to the CCSA groundwater contamination. If releases were detected additional action may be required in the future. 

4.4.2 Evaluation

4.4.2.1 Effectiveness

This alternative has moderate effectiveness in addressing direct exposure risk to the extent that administrative access controls can be maintained. It does not positively preclude the possibility that the HMFs will be used for unintended purposes or that unauthorized access will occur. HMFs will continue to deteriorate, increasing the likelihood of structural failure (collapse or cave-in). This alternative is not effective in preventing or controlling releases to groundwater and provides only for the possible detection of releases after they occur.

No steps are taken to provide compliance with chemical-specific ARARs or with tank closure ARARs. 

Implementation activities include drilling well and constructing fencing. Although there are some safety issues to be addressed at APG for these activities, the procedures are well known and protection of workers during implementation is straightforward. 

4.4.2.2 Implementability

The alternative is easily implementable. The equipment and services needed to implement these controls are readily available. Technical and administrative issues for implementation are straightforward and can be effectively addressed. The institutional controls and monitoring components can be implemented within 1 year and with proper maintenance will have a long, useful life.

4.4.2.3 Cost

Cost for this alternative is presented in Table 4-3. A significant component of the total cost is associated with long-term maintenance of the controls and long-term monitoring of releases.

4.5 Alternative 3—Combined Removal and In-Place CLOSURE

4.5.1 Description

This alternative would consist of removal of some HMFs and in-place closure of other HMFs. In addition a limited number of HMFs would be formally designated as “no further action” either because they have already been addressed or will be addressed under separate APG actions. 

The decision between removal and in-place closure is based on specific conditions at each HMF, including the following (see Figure 4-1):

· Evidence of contamination that could pose a threat of release to groundwater. If this potential exists, the HMF is a candidate for removal unless substantial constructability issues exist.

· If there is no evidence or likelihood of a release to groundwater and if substantial constructability issues exist, the HMF action is closure in place. 

· If the HMF has been addressed or is being addressed under APG actions it is considered “no further action” under this EE/CA. 

Table 4‑3

Alternative 2 Costs—Institutional Controls and Monitoringa
Task
Labor 
Expenses
Total

Prepare Work Plan
$31,300
$2,300
$33,600

Develop Schedule
$2,800
$0
$2,800

Install Institutional Control

· Fencing – 6 ft highb with 3-ft manway

· Signs


$30,600
$21,900
$52,500

Installing Monitoring Controls

· Three 2-inch monitoring wells installed to 30 ft bgs, one upgradient and two downgradient
$92,200
$64,900
$157,100

Long-Term Monitoring

· 5-year quarterly monitoring followed by 25 years of annual monitoring

· Lab analysis for PCB, metals, VOCs
$166,200
$476,700
$642,900

Subtotal
$323,100
$565,800
$888,900

Contingency


$133,300

Total


$1,022,200

a All costs are based on 6/9/99 estimates and the present worth calculation was based on 3% per year escalation.

b Includes UXO clearance for invasive activities.

Figure 4‑1 HMF Decision Chart

(Not included on Web Site)

Constructability concerns that will affect the ability to remove a particular HMF include but are not necessarily limited to the presence of other structures that may be damaged by excavation, the presence of overhead or underground lines that limit construction access, unique safety concerns associated with removal, and similar issues.

Table 2-1 presents the summary of this evaluation for each HMF, in light of available analytical data, structural concerns, and other evaluation factors, and identifies the recommended action for each HMF under this alternative. This table also indicates the number of HMFs in each category.

4.5.2 Evaluation

4.5.2.1 Effectiveness

This alternative will be highly effective in addressing both direct exposure risk and the risk of releases to groundwater. For HMFs that are removed, the contaminated materials will be removed from the site and disposed of off-site. No potential for access will remain. For HMFs that are closed in place, contamination will be removed. Filling the HMF with grout will preclude unauthorized access to, or use of, the space.

As noted previously, there are basically two options under this alternative: removal or filling in place,(as explained above, no further action could be appropriate in some instances). Removals are commonly conducted for USTs and are a conservative method of protecting groundwater. Filling in place can also be effective if source material in the tank is first removed and the HMF will not be a continuing, major source of contamination. This must be evaluated in regard to the long-term remediation of the groundwater operable unit. 

The removal of source material (by removal of the HMFs or closure in place) should be effective in preventing the migration of HMF contents to surface water or groundwater. Sampling of soils during removal will identify remaining concerns. Existing groundwater contamination in the CCSA is being addressed under separate actions. The groundwater within the Canal Creek area is known to be contaminated and is currently being evaluated in separate studies. Groundwater migration control measures and treatment of contaminated groundwater using natural attenuation or pump and treat methods are being considered for this area. 

Removal or in-place closure can be conducted in a manner consistent with the relevant and appropriate action-specific requirements of RCRA (UST and/or Subtitle C closure requirements). Compliance with action-specific ARARs would be required for handling and shipping wastes off-site (RCRA and/or TSCA requirements). It is not anticipated that any on-site treatment of wastes would be performed.

Implementation activities include excavation and confined space entry construction/ decontamination activities. There are some safety issues to be addressed at APG for these activities including some related to prior military activities (i.e., UXO and CWM issues). Procedures are known to address these activities and protection of workers during implementation can be achieved. 

4.5.2.2 Implementability

Based on available information this alternative is considered to be implementable. There are two primary concerns regarding implementation. First, previous removals of similar structures (e.g., USTs) at APG have encountered underground utilities and these encounters have not always been anticipated. As with many other facilities, utility maps exist for APG, but they may not be absolutely accurate. Second, building or other facility foundations may be impacted by a removal action. In some cases, buildings have been constructed over existing tanks. For HMFs that cannot be removed, closure in place will be used to address this concern. 

Current information indicates that the HMFs are not in wetlands or environmentally sensitive areas so impacts are not expected. If construction activity (i.e., staging/laydown areas or equipment access) requires intrusion into these areas, appropriate steps would be required to address these requirements.

Technical and administrative issues for implementation are straightforward and can be effectively addressed. Combined removal and in-place closure can be implemented within 1 year and with proper maintenance will have a long, useful life.

4.5.2.3 Cost

Cost for this alternative are provided in Table 4-4. The cost of addressing each HMF includes consideration of a number of factors, such as method of closure, materials of construction, location, depth to groundwater, amount of material present in the HMF and amount of cleaning residue present, characterization of wastes and disposal costs, and ease of excavation. This estimate has been prepared for the removal action covered in this EE/CA based on the following assumptions:


Number of HMFs to be removed:

13


Number of HMFs to be filled in place:
9



Shoring requirements:



None


Interferences from utilities,

foundations, UXO:



Minimum

CWM





Sites cleared by ERDEC


Personal protection required:


Level D or C


4.6 COMPARATIVE ANALYSIS OF REMOVAL ACTION ALTERNATIVES

Alternative 3 is considered the most effective alternative because it permanently addresses HMF concerns by either their removal or closure in place. Alternative 2 is somewhat less effective to the extent that unauthorized access to HMFs remains a possibility and migration from HMFs may occur until its detection by the monitoring systems. Alternative 1 is the least effective alternative.

All alternatives are implementable. Implementability issues with removal of some HMFs are addressed in Alternative 3 by closure in place. Alternative 3 is still more difficult and costly to implement than Alternatives 1 and 2, each of which involves minimal field or construction work to implement.

Table 4-5 summarizes the comparative costs for the alternatives. The No Action Alternative is the least costly to implement, while Institutional Controls is the most costly, primarily due to the 

Table 4‑4

Alternative 3 Costs—Combination Removal and In-Place Closurea
Task
Labor 
Expenses
Total

Prepare Work Plan
$31,300
$2,300
$33,000

Develop Schedule
$2,800
$0
$2,800

Remove Tanksb
$93,800
$119,700
$213,500

Fill Tanks (in place)b
$42,700
$72,200
$114,900

Closure Reports
$35,100
$2,700
$37,800

Subtotal
$205,700
$196,900
$402,600

Contingency


$60,400

Total


$463,000

a All costs are based on 6/9/99 estimates.

b Costs include UXO support for all intrusive activities.

Table 4‑5

Cost Summary Analysis


Alternative 1
Alternative 2
Alternative 3

Total Cost
$0
$1,022,200
$463,000

cost associated with long-term monitoring. Under the conditions and assumptions used in this EE/CA, Removal/In-Place Closure is more cost effective than Institutional Controls and Monitoring.

4.7 Recommended Alternative

The recommended Removal Action Alternative for the CCSA HMFs is Alternative 3, Combined Removal and In-Place Closure. This alternative provides the most certain and permanent solution to potential risks from these units and is more cost effective than Institutional Controls and Long-Term Monitoring. 

Although analytical data summarized in Section 2 indicate in general low levels of remaining contamination in the units, some potential for release remains. Furthermore, concern over unauthorized access to and use of the HMFs remains. Alternative 1 does not address these concerns. Alternative 2 provides more limited protection than Alternative 3, but at a higher total cost.

The final decision on the most appropriate means of closing each HMF would be based on consultation/agreement with MDE and U.S. EPA, following public comment on the EE/CA.
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E-2364 a

1931

Concrete sump/pit not actively 
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nearby swamp. Unable to 
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location.

Non-RCRA waste. 

Negative for agent and rad 

(ANL, 1994). Extensive 

sampling as part of BRSA 

FFS.

X

These tanks/sumps/pits are incorporated into the 

BRSA FFS and are being recommended for 

abandonment under a separate study area 

managed by Mr. Don Green (DSHE).

E-2364 b

1931

Concrete sump/pit not actively 

used since 1985. Discharged to 

nearby swamp. Unable to 

differentiate 4 HMFs at this 

location.

Non-RCRA waste. 

Negative for agent and rad 

(ANL, 1994). Extensive 

sampling as part of BRSA 

FFS.

X

These tanks/sumps/pits are incorporated into the 

BRSA FFS and are being recommended for 

abandonment under a separate study area 

managed by Mr. Don Green (DSHE).

E-2364 c

1931

Concrete sump/pit not actively 

used since 1985. Discharged to 

nearby swamp. Unable to 

differentiate 4 HMFs at this 

location.

Non-RCRA waste. 

Negative for agent and rad 

(ANL, 1994). Extensive 

sampling as part of BRSA 

FFS.

X

These tanks/sumps/pits are incorporated into the 

BRSA FFS and are being recommended for 

abandonment under a separate study area 

managed by Mr. Don Green (DSHE).

E-2364 d

1930

Concrete flow-through 

sump/pit not actively used 

since 1985. Discharged to 

nearby swamp. Unable to 

differentiate 4 HMFs at this 

location.

Non-RCRA waste. 

Negative for agent and rad 

(ANL, 1994). Extensive 

sampling as part of BRSA 

FFS.

X

These tanks/sumps/pits have been removed from 

this scope of work but are incorporated into the 

BRSA FFS and are being recommended for 

abandonment (Green, personal communication, 

2/99).

E-2364 e

1931

Concrete sump/pit. Location 

unknown. Discharged to 

nearby swamp.

Non-RCRA waste. 

Negative for agent and rad 

(ANL, 1994). Extensive 

sampling as part of BRSA 

FFS.

X

These tanks/sumps/pits are incorporated into the 

BRSA FFS and are being recommended for 

abandonment under a separate study area 

managed by Mr. Don Green (DSHE).

E-3161

1952

500-gallon capacity, 

construction unknown. May 

have contained waste acid.

None.

X

ANL unable to confirm existence. Used 

geophysics in attempt to locate. Concluded that 

HMF does not exist. 

E-3222

1944

1,000-gallon steel holding tank 

(ANL, HMF) located on east 

side of bldg. under stainless 

steel shed. Suspended from 

use in 1989. Used to store 

floorwash; discharges to 

sanitary sewer.

Previous: 

Negative for 

agent; non-RCRA waste 

(ANL, 1994).

Current: One water sample 

analyzed for PCBs only. 

No PCBs detected above 

reporting limits 

(WESTON, 1998).

X

HMF is readily accessible and recommended for 

removal.  DPW is required to be contacted prior to 

removal to verify location of utilities and confirm 

current activities will not be disrupted as a result 

of HMF removal.

E-3226

1949

1,000-gallon wastewater 

sump/flow-through sump, and 

buried holding tank. Collected 

drainage from 7 drains.  

Discharged to sanitary sewer. 

Suspended from use in 1989.

Previous:

 TPH 3.4 ppm; 

negative for agent; non-

RCRA waste (ANL, 1994).

X  (Active)

Steam condensate vault located on west side of 

building with seven capped drains leading to 

vault.  Vault believed to be HMF and was 

sampled.  Once sampling results are available, 

results will be documented.  Vault is currently an 

active steam condensate vault and cannot be 

closed.  

E-3236

unknown

275-gallon sump. Location 

unknown. 

No analytical data are 

available.

X  (Active)

Tank behind building is a sewage lift station that 

collects raw sewage for the entire 3200 area and 

transfers it to the WWTP. It is still active and 

cannot be abandoned. (D. Beattie, ERDEC, 

personal communication, 3/1/99).  See 

Memorandum For Record dated 12 April 1999 

from Chief, EA Bldgs & Utilities Section.

E-3266 a

1950

1,000-gallon wastewater tank 

located in the SE corner of 

bldg. Collected flow from 3 

drains. Discharged to sanitary 

sewer. Suspended from use in 

1989.

Previous:

 xylene=3.6 ppb; 

no agent or rad.; pH=12.5 

(ANL).

Current: 

Non detect for 

TCLP VOCs and TCL 

PCBs (WESTON, 1998)

. 

X

Due to the limited access for excavation 

equipment located behind building and apparent 

existence of extensive utilities, HMF 

recommended for filling in place with grout.

E-3266 b

1950

1,000-gallon sediment tank 

located at the SE corner of the 

bldg. Collected flow from 29 

floor drains. Discharged to 

sanitary sewer. Closed in 1989.

Previous: 

no agent or 

radiation. Non-RCRA 

waste (ANL).

Current: 

Non detect for 

TCLP VOCs and TCL 

PCBs (WESTON, 1998). 

X

Due to the limited access for excavation 

equipment located behind building and apparent 

existence of extensive utilities, HMF 

recommended for filling in place with grout.
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Table 2-1

		Consent Order ID#		Bldg. #		Year Installed		History		Contaminant				Alternatives

										Summary		Action Complete		Investigation Ongoing		No Action or Active		Fill in Place		Remove		Rationale

		91702		E-2364 a		1931		Concrete sump/pit not actively used since 1985. Discharged to nearby swamp. Unable to differentiate 4 HMFs at this location.		Non-RCRA waste. Negative for agent and rad (ANL, 1994). Extensive sampling as part of BRSA FFS.				X								These tanks/sumps/pits are incorporated into the BRSA FFS and are being recommended for abandonment under a separate study area managed by Mr. Don Green (DSHE).

		91703		E-2364 b		1931		Concrete sump/pit not actively used since 1985. Discharged to nearby swamp. Unable to differentiate 4 HMFs at this location.		Non-RCRA waste. Negative for agent and rad (ANL, 1994). Extensive sampling as part of BRSA FFS.				X								These tanks/sumps/pits are incorporated into the BRSA FFS and are being recommended for abandonment under a separate study area managed by Mr. Don Green (DSHE).

		91704		E-2364 c		1931		Concrete sump/pit not actively used since 1985. Discharged to nearby swamp. Unable to differentiate 4 HMFs at this location.		Non-RCRA waste. Negative for agent and rad (ANL, 1994). Extensive sampling as part of BRSA FFS.				X								These tanks/sumps/pits are incorporated into the BRSA FFS and are being recommended for abandonment under a separate study area managed by Mr. Don Green (DSHE).

		91705		E-2364 d		1930		Concrete flow-through sump/pit not actively used since 1985. Discharged to nearby swamp. Unable to differentiate 4 HMFs at this location.		Non-RCRA waste. Negative for agent and rad (ANL, 1994). Extensive sampling as part of BRSA FFS.				X								These tanks/sumps/pits have been removed from this scope of work but are incorporated into the BRSA FFS and are being recommended for abandonment (Green, personal communication, 2/99).

		91711		E-2364 e		1931		Concrete sump/pit. Location unknown. Discharged to nearby swamp.		Non-RCRA waste. Negative for agent and rad (ANL, 1994). Extensive sampling as part of BRSA FFS.				X								These tanks/sumps/pits are incorporated into the BRSA FFS and are being recommended for abandonment under a separate study area managed by Mr. Don Green (DSHE).

		91540		E-3161		1952		500-gallon capacity, construction unknown. May have contained waste acid.		None.						X						ANL unable to confirm existence. Used geophysics in attempt to locate. Concluded that HMF does not exist.

		91541		E-3222		1944		1,000-gallon steel holding tank (ANL, HMF) located on east side of bldg. under stainless steel shed. Suspended from use in 1989. Used to store floorwash; discharges to sanitary sewer.		Previous: Negative for agent; non-RCRA waste (ANL, 1994).
Current: One water sample analyzed for PCBs only. No PCBs detected above reporting limits (WESTON, 1998).										X		HMF is readily accessible and recommended for removal.  DPW is required to be contacted prior to removal to verify location of utilities and confirm current activities will not be disrupted as a result of HMF removal.

		91543		E-3226		1949		1,000-gallon wastewater sump/flow-through sump, and buried holding tank. Collected drainage from 7 drains.  Discharged to sanitary sewer. Suspended from use in 1989.		Previous: TPH 3.4 ppm; negative for agent; non-RCRA waste (ANL, 1994).						X  (Active)						Steam condensate vault located on west side of building with seven capped drains leading to vault.  Vault believed to be HMF and was sampled.  Once sampling results are available, results will be documented.  Vault is currently an active steam condensate vault and cannot be closed.

		91707		E-3236		unknown		275-gallon sump. Location unknown.		No analytical data are available.						X  (Active)						Tank behind building is a sewage lift station that collects raw sewage for the entire 3200 area and transfers it to the WWTP. It is still active and cannot be abandoned. (D. Beattie, ERDEC, personal communication, 3/1/99).  See Memorandum For Record dated 12 April 1999 from Chief, EA Bldgs & Utilities Section.

		91545		E-3266 a		1950		1,000-gallon wastewater tank located in the SE corner of bldg. Collected flow from 3 drains. Discharged to sanitary sewer. Suspended from use in 1989.		Previous: xylene=3.6 ppb; no agent or rad.; pH=12.5 (ANL).
Current: Non detect for TCLP VOCs and TCL PCBs (WESTON, 1998).								X				Due to the limited access for excavation equipment located behind building and apparent existence of extensive utilities, HMF recommended for filling in place with grout.

		91546		E-3266 b		1950		1,000-gallon sediment tank located at the SE corner of the bldg. Collected flow from 29 floor drains. Discharged to sanitary sewer. Closed in 1989.		Previous: no agent or radiation. Non-RCRA waste (ANL).
Current: Non detect for TCLP VOCs and TCL PCBs (WESTON, 1998).								X				Due to the limited access for excavation equipment located behind building and apparent existence of extensive utilities, HMF recommended for filling in place with grout.

		91549		E-3348		1978		285-gallon wastewater holding tank located on the east side of the building. Reportedly closed.		Previous: ANL (1994): low levels of hydrocarbon solvents; negative for agent and rad; non-RCRA waste.                        Current: Non detect for TCL PCBs (WESTON, 1998).										X		HMF is readily accessible and recommended for removal.  DPW is required to be contacted prior to removal to verify location of utilities and confirm current activities will not be disrupted as a result of HMF removal.

		91748		E-3360		unknown		ANL concluded  that HMF does not exist (March 1994).		None.						X						No mention of sump in EAI reports (8/89, 12/90, 2/91). ANL unable to confirm existence. ANL concluded that HMF does not exist.

		91550		E-3500		1970		500-gallon concrete pit with 12-inch thick walls, 4 ft deep for hydraulic press. Located inside building in the NE corner.  Groundwater seeps into pit. Filled with concrete, closed 1993.		GP results:  elevated concentrations of barium, mercury, and methoxy chlor.		X										HMF was filled with flowable fill by ERDEC (1993).  Any waste remaining within tank prior to closure was disposed through the DSHE HWB.

		91554		E-3567		1958		1,000-gallon concrete underground toxic sump.  Drained into creek, later sanitary sewer, then later containerized. Closed May 1993.		Once contained decontam. agent.  Upon closure, a sample of the concrete sump was collected, crushed, and analyzed for agents.  No agent was detected above method detection limits.		X										HMF was filled with flowable fill by ERDEC (1993).  Any waste remaining within tank prior to closure was disposed through the DSHE HWB.  Closure report, closure of HMF was performed after visual inspection and authorization by Mr. Ed Hammerberg of MDE as documented in Bldg. 3567 Closure Report (MDE).

		91555		E-3640 a		1958		200-gallon concrete wastewater holding sump located inside building. Connected to flow-through sump. Closed.		Decontaminated agent.		X										HMF was filled with flowable fill by ERDEC.  Any waste remaining within tank prior to closure was disposed of through the DSHE HWB.

		91556		E-3640 b		1958		200-gallon concrete wastewater holding sump inside building. Connected to flow-through sump. Closed.		Decontaminated agent.		X										HMF was filled with flowable fill by ERDEC.  Any waste remaining within tank prior to closure was disposed through the DSHE HWB.

				E-3640 c		unknown		Caustic storage tank.		DSHE: Non-RCRA waste (10/95).
FW: No exceedances (11/95).		X										Tank removed by Foster Wheeler prior to 11/95 (D. Beattie, ERDEC, personal communication, 3/1/99). Contaminated soil removed by Foster Wheeler 11/8/95.

		91557		E-3641		1958		200-gallon concrete flow-through sump located beneath floor along the south wall. Manhole access.  Collected wastewater from scrubber system. Connected to Bldg. E3640 lab chemical wastewater system and to an exterior pump NE of Bldg. E3640.		Decontaminated agent. Positive for GA (ANL, 1994).		X										HMF was filled with flowable fill by ERDEC.  Any waste remaining within tank prior to closure was disposed of through the DSHE HWB.

		91749		E-3714		unknown		Flow-through sump suspected northwest of former building. Discharged to sewer line or directly to a surface water body.		ANL (1994): TPH @ 0.153 ppm. Negative for agent. Non-RCRA hazardous waste.						X						Identified by ERDEC as a water valve box vault.

		91560		E-3726 a		1968		5,000-gallon glass-lined steel wastewater holding sump/flow-through sump east of bldg. Reportedly closed. Discharged initially to the chemical sewer until 1981 when it was connected to the sanitary sewer.		Previous: TPH @ 0.131 ppm; negative for agent; non-RCRA waste (ANL, 1994).
Current: TCLP parameters, TCL PCBs, RCRA characteristics not detected above guidance levels.								X				According to the chamber operator, removal of the HMF would cause unnecessary disruption to the current activities and existing site facilities and utilities.  The HMFs have been out of service for the past 5 years and were decontaminated at that time.  Therefore, as recommended by the chamber operator, the HMF is recommended to be filled in-place with grout.

				E-3726 b		1986		5,000-gallon glass-lined steel wastewater holding sump/flow-through sump east of bldg. Reportedly closed. Discharged to sanitary sewer.		Tank installed in 1986 and used for decontamination agent.								X				According to the chamber operator, removal of the HMF would cause unnecessary disruption to the current activities and existing site facilities and utilities.  The HMFs have been out of service for the past 5 years and were decontaminated at that time.  Therefore, as recommended by the chamber operator, the HMF is recommended to be filled in-place with grout.

		91563		E-3728		1963		500-gallon concrete wastewater holding sump/flow-through sump. Closed. Forced entry required. Discharged to sanitary sewer.		No analytical data are available.		X										HMF was filled with flowable fill by ERDEC.  Any waste remaining within tank prior to closure was disposed of through the DSHE HWB.

		91699		E-5032 a		unknown		Concrete flow-through sump. Location unknown. Six sumps at this location discharged to chemical sewer system, which discharges to Canal Cr. SE of bldg.		Previous: (sampled form  one of the sumps at this bldg.) TCE @ 1.2 ppb, 5,580 ppb, and 4.9 ppb. Non-RCRA waste. Negative for agent (ANL, 1994).		X										ERDEC closed all 6 sumps between 11/97 and 2/98 (D. Beattie, ERDEC, personal communication, 3/1/99).

		91700		E-5032 b		unknown		Concrete flow-through sump.  Location unknown. Six sumps at this location discharged to chemical sewer system, which discharges to Canal Cr. SE of bldg.		Previous: (sampled form  one of the sumps at this bldg.) TCE @ 1.2 ppb, 5,580 ppb, and 4.9 ppb. Non-RCRA waste. Negative for agent (ANL, 1994).		X										ERDEC closed all 6 sumps between 11/97 and 2/98 (D. Beattie, ERDEC, personal communication, 3/1/99).

		91701		E-5032 c		unknown		Concrete flow-through sump. Location unknown.  Six sumps at this location discharged to chemical sewer system, which discharges to Canal Cr. SE of bldg.		Previous: (sampled form  one of the sumps at this bldg.) TCE @ 1.2 ppb, 5,580 ppb, and 4.9 ppb. Non-RCRA waste. Negative for agent (ANL, 1994).		X										ERDEC closed all 6 sumps between 11/97 and 2/98 (D. Beattie, ERDEC, personal communication, 3/1/99).

		91708		E-5032 d		unknown		Concrete flow-through sump. All sumps are connected to chemical sewer system, which discharged to Canal Creek east of bldg.		Previous: (sampled form  one of the sumps at this bldg.) TCE @ 1.2 ppb, 5,580 ppb, and 4.9 ppb. Non-RCRA waste. Negative for agent (ANL, 1994).		X										ERDEC closed all 6 sumps between 11/97 and 2/98 (D. Beattie, ERDEC, personal communication, 3/1/99).

		91709		E-5032 e		unknown		Concrete flow-through sump. All sumps are connected to chemical sewer system, which discharged to Canal Creek east of bldg.		Previous: (sampled form  one of the sumps at this bldg.) TCE @ 1.2 ppb, 5,580 ppb, and 4.9 ppb. Non-RCRA waste. Negative for agent (ANL, 1994).		X										ERDEC closed all 6 sumps between 11/97 and 2/98 (D. Beattie, ERDEC, personal communication, 3/1/99).

		91710		E-5032 f		unknown		Concrete flow-through sump. All sumps are connected to chemical sewer system, which discharged to Canal Creek east of bldg.		Previous: (sampled form  one of the sumps at this bldg.) TCE @ 1.2 ppb, 5,580 ppb, and 4.9 ppb. Non-RCRA waste. Negative for agent (ANL, 1994).		X										ERDEC closed all 6 sumps between 11/97 and 2/98 (D. Beattie, ERDEC, personal communication, 3/1/99).

				E-5032 g		unknown		Pit for recirculating water for cooling tower (D.Beattie, ERDEC, personal communication, 3/1/99).		Non detect-TCLP and PCB (WESTON, 1998).								X				Sampled pit that contained water for cooling tower, which was removed when building was demolished. Fill in place with grout, similar to the closure method employed at the sumps.

		91663		E-5185 a		unknown		Concrete sump under bldg. Size unknown.  Existence unconfirmed by ANL. Two other HMFs at site are filled with sand.		ANL did not sample.				X								Suspect abandonment procedures using sand fill.  The HMFs' position inside the building indicates that filling in place is the best alternative. Further investigation is required to assess the contents of the HMF prior to recommending further action.

		91694		E-5185 b		1943		20,000-gallon steel UST located under concrete floor of bldg. Abandoned, reportedly filled with sand and covered with concrete.		ANL did not sample.				X								Suspect abandonment procedures using sand fill. The HMFs' position inside the building indicates that filling in place is the best alternative. Further investigation is required to assess the contents of the HMF prior to recommending further action.

		91712		E-5185 c		1943		20,000-gallon steel UST located under concrete floor of bldg. Abandoned, reportedly filled with sand and covered with concrete.		ANL did not sample.				X								Suspect abandonment procedures using sand fill. The HMFs' position inside the building indicates that filling in place is the best alternative. Further investigation is required to assess the contents of the HMF prior to recommending further action.

		91601		E-5188 a		1949		1,000-gallon concrete acid resistant brick lining located on N. side of building. Wastewater baffle. Sump associated with scrubber system. Connects to either trench drainage system or sanitary sewer.		Negative for agent. Non-RCRA hazardous waste ANL (1994).				X								Scrubber tower was removed in 1995 (D. Beattie, ERDEC, personal communication, 3/1/99). HMF and pit associated with building and/or scrubber tower need to be assessed.  Further evaluation of HMF and pit operation is needed to assess action.

				E-5188 b		unknown		Sump and processing equipment covered with water due to WP concerns.		Non detect-TCLP and PCB (WESTON, 1998)				X								Scrubber tower was removed in 1995 (D. Beattie, ERDEC, personal communication, 3/1/99). HMF and pit associated with building and/or scrubber tower need to be assessed.  Further evaluation of HMF and pit operation is needed to assess action.

		91602		E-5265		1986		250-gallon steel vessel located at NE corner of building. Collected  steam condensate.		Slightly elevated concentrations of xylene and toluene (ANL, 1993).		X										Removed by APG-DPW plumbing shop during system upgrade in 1997.

		91603		E-5282 a		1970		2,000-gallon UST located at the NE corner of the bldg. Liquid waste holding tank. Contained surface water/groundwater infiltrate.		Previous: Negative for agent. Non-RCRA waste (ANL, 1993).
Current: Non detect for TCLP, TCL PCBs, RCRA characteristics.										X		HMF is readily accessible and recommended for removal.  DPW is required to be contacted prior to removal to verify location of utilities and confirm current activities will not be disrupted as a result of HMF removal.

		91604		E-5282 b		1970		4,000-gallon steel steam condensate vessel located at the NE corner of the bldg. Contained some surface/groundwater infiltrate. Suspended use in late 1970's.		Previous: Negative for agent; non-RCRA waste (ANL, 1993).						X						Identified as a steam condensate vessel.

		91605		E-5282 c		1970		2,000-gallon UST (12 ft long, 3.5 ft bgs) located in the SE corner of bldg. Holding tank for liquid wastes. Contained surface/groundwater infiltrate.		Previous: Non-RCRA wastes, negative for agent.
Current: Non detect for TCLP, TCL PCBs, RCRA characteristics.										X		HMF is readily accessible and recommended for removal.  DPW is required to be contacted prior to removal to verify location of utilities and confirm current activities will not be disrupted as a result of HMF removal.

				E-5282 d		unknown		2,000-gallon detoxification sumps.  Not connected to sanitary or chemical sewer.		Non detect-TCLP and PCB (WESTON, 1998).										X		Sump is readily accessible and recommended for removal with the listed HMF from the original list.  DPW is required to be contacted prior to removal to verify location of utilities and confirm current activities will not be disrupted as a result of sump removal.

				E-5282 e		unknown		2,000-gallon detoxification sumps.  Not connected to sanitary or chemical sewer.		Non detect-TCLP and PCB (WESTON, 1998).										X		Sump is readily accessible and recommended for removal with the listed HMF from the original list.  DPW is required to be contacted prior to removal to verify location of utilities and confirm current activities will not be disrupted as a result of sump removal.

		91687		E-5284 a		unknown		Probable UST. Abandoned/ removed. Liquid wastes were pumped out to tank trucks.		No samples collected by ANL; HMF has been removed when bldg. was demolished in early 1980s.		X										Custodian indicated HMF was removed at time of bldg. demolition (ANL, 1994). Not located during ANL geophysical survey in 1993.

		91688		E-5284 b		unknown		Probable UST. Abandoned/ removed. Liquid wastes were pumped out to tank trucks.		ANL and WESTON could not confirm existence of HMF.		X										See above

		91689		E-5284 c		unknown		Steel vessel, probably used to collect steam condensate. Located in NW corner of foundation. Not currently in use.		ANL could not confirm existence of HMF.		X										See above

		91747		E-5317		unknown		100-gallon, 2-ft diameter, 4-ft long, 3.5-ft below ground, steel shell flow-through sump. Located under a concrete pad @ SE corner. Discharges east 60 ft to a storm drain manhole.		Previous:  Chloroform @ 0.6 ppm (ANL, 1993).										X		HMF is readily accessible and recommended for removal.  DPW is required to be contacted prior to removal to verify location of utilities and confirm current activities will not be disrupted as a result of HMF removal.

		91743		E-5380 a		unknown		HMF #1 - Pipe to north. UST. Inside bldg. under concrete floor. Abandoned prior to 1986.  Labeled HMFs arbitrarily HMF#1 and HMF#2.		ANL (1994) could not match CO with HMFs. Two samples from site were negative for agent. HMF#1 contained Pb @ .34 ppm and chloroform @ 31.9 ppm. Non-RCRA waste.								X				Removal of building foundation would be required to remove HMF.  Due to hazard associated with building foundation removal, HMF is recommended to be filled in-place with grout.  Additional characterization work will be performed prior to closure action.

		91744		E-5380 b		unknown		HMF#2 - pipe to south. Inside bldg. under concrete floor. Abandoned prior to 1986.  Labeled HMFs arbitrarily HMF#1 and HMF#2.		Dry. No sampled collected by ANL (1994).								X				Removal of building foundation would be required to remove HMF.  Due to hazard associated with building foundation removal, HMF is recommended to be filled in-place with grout.  Additional characterization work will be performed prior to closure action.

		91664		E-5440 a		unknown		UST with plugged pipes along SW wall of bldg. (later determined to be water valves).		Unknown. ANL did not sample due to plug in both vent and fill pipes.						X						Only sampling points at SW corner of bldg. were identified as water valves (D. Beattie, ERDEC). Site visit on 3/1/99 by ERDEC/WESTON verified that there are no sampling points in this location.  This statement is confirmed by the Memorandum For Record dated 12 April 1999 from Chief, EA Bldgs and Utilities Section.

		91698		E-5440 b		unknown		Abandoned UST with plugged pipes. Two HMFs at this site.  (Later determined to be water valves).		Previous: Not sampled because pipes are plugged. May contain fuel oil for the backup generator.						X						Only sampling points at SW corner of bldg. were identified as water valves (D. Beattie, ERDEC). Site visit on 3/1/99 by ERDEC/WESTON verified that there are no sampling points in this location.  This statement is confirmed by the Memorandum For Record dated 12 April 1999 from Chief, EA Bldgs and Utilities Section.

				E-5440 c		unknown		Identified by ERDEC as steam blowout pit.		PCB - Aroclor 1260, 59 ppm (WESTON, 1998).						X						As identified in the Memorandum For Record, dated 12 April 1999, this vault is confirmed to be an active steam condensate pit.

				E-5440 d		unknown		Large holding sump on southern side of building.		PCB - Aroclor 1254, 230 ppm and Pb 12.8 ppm (WESTON, 1998).										X		Concrete holding pit is readily accessible, contaminated, and recommended for removal.  DPW is required to be contacted prior to removal to verify location of utilities and confirm current activities will not be disrupted as a result of sump removal.

		91691		E-5476 a		1918		Flow-through sump of brick construction located at the NE corner of the bldg. Discharged to chemical sewer that discharges to the marsh. Not in use.		Previous: TPH 0.142 ppm and Cd 0.02 ppm
Current:  Analyzed for PCBs only. Results indicate Aroclor-1248 at 69 ppm.										X		HMF is readily accessible and recommended for removal.  DPW is required to be contacted prior to removal to verify location of utilities and confirm current activities will not be disrupted as a result of HMF removal.

				E-5476 b		unknown		Collection sump located on the southeast corner of building adjacent to the marsh area.  Suspected to be connected to the additional HMF on the NE side of building, also recommended for removal.		PCB - Aroclor 1248, 6.2 ppm (WESTON, 1998).										X		Sump is readily accessible and recommended for removal with the listed HMF form the original list.  DPW is required to be contacted prior to removal to verify location of utilities and confirm current activities will not be disrupted as a result of sump removal.

				E-5483		unknown		Building used as a degreasing facility until mid-1960, then used a protective clothing impregnating facility and laundry.  Brick sump was installed in 1967 to contain impregnated solution.		Chloroform, 20 ppm (WESTON, 1998).										X		Sump is readily accessible and recommended for removal.  DPW is required to be contacted prior to removal to verify location of utilities and confirm current activities will not be disrupted as a result of sump removal.

		91692		E-5487		1925		Concrete blowcase pit located on west side of bldg. 6-inch wall thickness. Discharged to adjacent marsh. Not in use. Filled with crushed stone by Foster Wheeler.		Sampled by ANL. Negative for agent. Non RCRA characteristic hazardous waste.  TPH = 0.127 ppm.		X										Filled with crushed stone by Foster Wheeler.

		91693		E-5602		1943		Concrete blowcase pit located under concrete slab. Not in use.		Previous:  ANL found 3.34 ppm TPH. Non-RCRA waste. Negative for agent.
Current:  Sample analyzed for PCBs only. No PCBs detected above laboratory reporting limits.								X				Removal of building foundation would be required to remove HMF.  Due to hazard associated with building foundation removal, HMF is recommended to be filled in-place with grout.

		91667		E-5604 a		unknown		WESTON located and sampled two sumps. Flow-through sump located outside the bldg. Not in use.		Previous: Non-RCRA waste. Negative for agent.
Current:  Analysis of water sample for PCBs only. Not detected above reporting limits (WESTON, 1998).										X		HMF is readily accessible and recommended for removal.  DPW is required to be contacted prior to removal to verify location of utilities and confirm current activities will not be disrupted as a result of HMF removal.

		91668		E-5604 b		1942		See above. Flow-through sump located outside the bldg. Not in use. Discharged to chemical sewer line or directly to marsh. Located north of Bldg. E-5604.		Previous: Non-RCRA waste. Negative for agent.
Current:  Analysis of water sample for PCBs only. Not detected above reporting limits (WESTON, 1998).										X		HMF is readily accessible and recommended for removal.  DPW is required to be contacted prior to removal to verify location of utilities and confirm current activities will not be disrupted as a result of HMF removal.

		91669		E-5604c		1942		See above. Flow-through sump located outside the bldg. Not in use. Discharged to chemical sewer line or directly to marsh. Located north of Bldg. E-5604.		Previous:TPH 3.34 ppm 
Current: Analysis of water sample for PCBs only. Not detected above reporting limits (WESTON, 1998).								X				Removal of building foundation would be required to remove HMF.  Due to hazard associated with building foundation removal, HMF is recommended to be filled in-place with grout.

		Co HMF's		TOTAL HMFs								18		10		9		9		13

		ANL = Argonne National Laboratory		ANL = Argonne National Laboratory														NA = Not Applicable

		BGL = Below Guidance Level		BGL = Below Guidance Level														ND = Non Detect

		CO = Consent Order		CO = Consent Order														PWP = Plasticized  White Phosphorus

		CSM = Chemical Surety Material		CSM = Chemical Surety Material														Rad = Radiation

		ERDEC = Edgewood Research, Development, and Engineering Center		ERDEC = Edgewood Research, Development, and Engineering Center														RCRA = Resource Conservation and Recovery Act

		GA = Chemical Agent Taban		GA = Chemical Agent Taban														SWMU = Solid Waste Management Unit

		GP = General Physics		GP = General Physics														TCE = Trichloroethylene

		HMF = Hazardous Material Facilities		HMF = Hazardous Material Facilities														TPH = Total Petroleum Hydrocarbons

		IRP = Installation Restoration Program		IRP = Installation Restoration Program														WP = White Phosphorus

		JEG = Jacobs Engineering Group, Inc.		JEG = Jacobs Engineering Group, Inc.
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