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Attachment 1 

 

Executive Summary of the 
Engineering Evaluation /Cost 
Analysis 

  



Executive Summary from the Final Engineering Evaluation/Cost Analysis 

This Engineering Evaluation / Cost Analysis (EE/CA) addresses the investigation of proposed groundwater 
remedial alternatives at Operable Unit 4 (OU-4) located on Fort George G. Meade (FGGM) and the Lower 
Patapsco Aquifer (LPA) Study Area located downgradient of OU-4, in the town of Odenton, Maryland.  The 
OU-4 site consists of various buildings and demolished buildings with historical industrial uses and open 
grass areas.  The LPA study area is located downgradient of OU-4 to the southeast and consists of a 
confined aquifer that outcrops at OU-4.  The LPA is a drinking water aquifer dipping to the southeast and is 
approximately 110 - 140 feet (ft) thick, outcropping along the western portion of the OU-4 boundary.  The 
depth to the LPA along the southeast FGGM property boundary varies between 100 and 120 ft below 
ground surface (bgs) and extends off-post beneath a residential area within the town of Odenton.  The OU-
4/LPA combined study area was created to streamline and focus the investigation and cleanup process for 
the multiple sites and buildings in the southeast corner of FGGM and the comingled plumes from known 
former source areas that are present at both OU-4 and within the LPA.  This EE/CA evaluates three 
proposed remedial action alternatives to address groundwater contamination in three separate Areas of 
Concern (AOCs): Source Area 1 – Buildings 2286 / 2276, Source Area 2 – Building 2250, and the 
downgradient LPA study area.  The EE/CA identifies the proposed response for conducting a Non-Time 
Critical Removal Action (NTCRA) for the treatment and/or containment of contaminated groundwater.     

Various soil and groundwater investigations have been completed in the OU-4 and LPA study areas to date 
and have identified that tetrachloroethene (PCE), trichloroethene (TCE), and carbon tetrachloride (CCl4) are 
the principal constituents of concern (COCs) in addition to associated degradation breakdown (daughter) 
products.   

• OU-4: Volatile Organic Compounds (VOCs) (primarily PCE and TCE) have been detected at elevated 
concentrations in the vicinity of two former sources areas, Buildings 2286/2276 (Former Motor 
Pool/Furniture Repair Shop buildings) and Building 2250 (Former Post Laundry).  In 2009, PCE was 
detected at concentrations up to 2,400 micrograms per liter (µg/L) at FGG86-MW08 and 952 µg/L at 
VERSAR-MW03 which are located adjacent to Buildings 2286 and 2250, respectively.  A Supplemental 
Remedial Investigation conducted between 2010 and 2012 defined the lateral and vertical extent of 
PCE, TCE, and CCl4 contamination within the OU-4 Study area. In the Building 2286/2276 areas, hot 
spot groundwater concentrations exceeding 1,000 µg/L total VOCs provide an on-going source for 
downgradient migration of PCE, TCE, and associated breakdown products and continued degradation 
of the LPA drinking water aquifer.  Additionally, these groundwater concentrations provide the potential 
for the accumulation of elevated sub-slab gas concentrations and vapor intrusion into existing, new, and 
planned industrial buildings located in close proximity to the hot spot areas.  Similarly, at Building 2250, 
elevated concentrations of PCE have been detected in sub-slab gas samples exceeding sub-slab gas 
industrial screening criteria. Although no unacceptable health risks to building occupants have been 
identified, the elevated sub-slab concentrations represent an on-going potential health risk that is 
currently not controlled. Elevated hot spot concentrations of PCE in groundwater on the north side of 
Building 2250 provide the potential for continued accumulation of PCE in sub-slab gas beneath the 
building, as well as the potential for elevated PCE concentrations to seep into an adjacent intermittent 
stream bed. 

• LPA: Contaminant plumes have been defined within the LPA to the FGGM property line.   Existing 
monitoring wells installed between 2002 and 2004 in off-post residential areas east/southeast of the 



FGGM property boundary indicate that VOCs originating from within the OU-4 study area have migrated 
off-post within the LPA.  PCE, TCE, and CCl4 have been detected above Maximum Contaminant Level 
(MCL) drinking water standards in off-post LPA monitoring wells MW-125D and/or MW-126D installed to 
depths of 224.5 and 240 ft bgs in the residential neighborhood east of FGGM.  As a result of these 
detections in deep LPA monitoring wells, in 2009 the Army initiated a comprehensive survey of Odenton 
properties to locate and sample groundwater wells used for potable purposes.  Approximately 75 
potable wells within a one-mile radius of MW-125D and MW-126D were identified and sampled.  While 
no OU-4-related contaminants were detected above MCLs in areas located downgradient of the OU-4 
study area (e.g., residential areas south of Annapolis Road/Route 175), low concentrations (below the 
MCL) of related contaminants including PCE, TCE, and CCl4 were detected at concentrations  at 
various residential wells south of Annapolis Road/Route 175 within the one mile radius.  The United 
States Environmental Protection Agency (USEPA) and the Maryland Department of the Environment 
(MDE) have approved an Army work plan for the installation of additional off-post deep monitoring wells 
to define the nature and extent of the impacted groundwater within the LPA in off-post areas.  The Army 
and its contractors are currently negotiating access agreements with Anne Arundel County to drill the 
planned wells on public rights-of-ways.  Drilling is expected to commence in late 2012 or early 2013. It 
should be noted that off-post plume delineation activities are not anticipated to impact the selection of 
the remedial alternatives presented in Section 4. Historical PCE and CCl4 analytical trend plots for MW-
126D (installed off-post in Odenton, Maryland) and MW-101D (installed on the FGGM southeast 
installation boundary) are provided as Appendix A, Five rounds of sampling at off-site well MW-126D 
have been conducted and have documented increasing contaminant concentrations.   CCl4 
concentrations have steadily increased from 4.1 µg/L in 2004 to 64.3 µg/L in February 2012.  
Additionally, increasing PCE trends have been identified in an on-site well located on the downgradient 
Installation property line, MW-101D.  At MW-101D, PCE concentrations have increased from 0.71 µg/L 
in 2004 to 23 µg/L in March 2012.  The increasing trends at these downgradient wells indicate the 
arrival of the toe of the OU4/LPA PCE plume in this area.  It is likely that this plume will continue 
migrating at increasingly higher concentrations toward residential wells southeast of the installation if left 
unabated.   

Further justification for implementing a NTCRA is detailed in the OU-4 Approval Memorandum dated 
October 18, 2012 provided as Appendix B.  The following bullet points summarize key points that warrant 
implementation of a NTCRA at OU-4/LPA Study Area: 

• The actions proposed in the EE/CA will be presented as interim actions with final actions to be defined 
later in a ROD. 

• At OU-4, the time-sensitivity is tied to vapor intrusion exposure scenarios where hot spot areas are in 
close proximity to existing, new, or planned buildings and elevated sub-slab gas concentrations 
exceeding industrial use screening criteria have been documented at existing buildings and are a 
potential concern for future buildings.    

• If the groundwater plume is left unabated, the OU-4 hot spot areas provide on-going contaminant 
sources for continued degradation of the LPA drinking water aquifer.  USEPA's 2/2000 NTCRA 
guidance states it is "appropriate to use removal authority to address "hot spots," control the source of 
contamination, or take other interim actions." 



• For the LPA Study Area, increasing contaminant concentration trends at on- and off-post wells near the 
property boundary indicate the toe of an unstable VOC plume migrating off-post toward known 
residential wells and planned future municipal supply wells.  Prompt action is necessary before higher 
mid-plume concentrations migrate off-post where residential wells would be further threatened and 
access limitations would prevent effective remediation. 

All investigations were conducted consistent with Section 300.415 of the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP).  These various investigations have confirmed that the 
vicinity around Buildings 2286 and 2276 are likely sources for the VOC groundwater plume observed 
downgradient in the LPA study area.  

Section 300.415(b)(2) of the NCP lists eight criteria to determine whether removal action authority is 
appropriate.  The two criteria most applicable to current site conditions are as follows: 

• Section 300.415(b)(2)(i) – Actual or potential exposure to nearby human populations, animals, or the 
food chain from hazardous substances, pollutants, or contaminants. 

• Section 300.415(b)(2)(ii) – Actual or potential contamination of drinking water supplies or sensitive 
ecosystems. 

As summarized above, elevated VOC concentrations in shallow groundwater in former OU-4 source area 
Building 2286/2276 will continue to impact groundwater at FGGM and in off-post residential areas as the 
groundwater continues to migrate to the southeast if left untreated.  Additionally, while to date no MCL 
exceedances have been identified in potable drinking water wells downgradient of the OU-4 study area 
(south of Annapolis Road/Route 175), VOCs have been detected above the MCL in deep off-post LPA 
monitoring wells in this area and at the FGGM property boundary.    

Various site COCs are listed or designated as hazardous substances under the statutory provisions in 
Section 101(14) or Section 104(a)(2) of the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA).  Thus, OU-4 and the associated LPA Study Area are eligible for response under 
Section 104(a)(1) of CERCLA and three remedial action alternatives were developed for each AOC and 
selected for further evaluation.  The remedial action alternatives for each AOC are presented below: 

1. Buildings 2286 / 2276: 

• Alternative 1: No Further Action; 
• Alternative 2: In-Situ Enhanced Reductive Dechlorination (ERD) with Long-term Monitoring 

(LTM); and 
• Alternative 3: In-Situ Chemical Oxidation (ISCO) with LTM. 

2. Building 2250: 

• Alternative 1: No Further Action; 
• Alternative 2: Air Sparge (AS)/Soil Vapor Extraction (SVE) with LTM of Groundwater; and 
• Alternative 3: ISCO with Vapor Mitigation with LTM of Groundwater 

 



3. LPA Study Area:  

• Alternative 1: No Further Action; 
• Alternative 2: In-Situ ERD with LTM of Groundwater; and 
• Alternative 3: Hydraulic Containment with LTM of Groundwater. 

Explicit to each AOC, these alternatives were evaluated based on the merits of the individual and 
comparative analyses in regards to implementability, effectiveness, and cost.  Based on this evaluation, the 
recommended alternative at each AOC for the NTCRA is presented below: 

• Buildings 2286 / 2276 - Alternative 3: In-Situ Chemical Oxidation with LTM; 
• Building 2250 – Alternative 2: AS/SVE with LTM of Groundwater; and 
• LPA Study Area – Alternative 3: Hydraulic Containment with LTM of Groundwater. 

It should be noted that the recommended alternatives proposed in this EE/CA for each AOC will be 
implemented within a 2 year time frame.  An Action Memorandum detailing the implementation of the 
selected alternatives will be submitted under separate cover.  These alternatives were selected for each 
AOC because they will most effectively attain the following Remedial Action Objective (RAOs) explicit to 
each AOC. 

Buildings 2276 & 2286: 

Abate hot spot groundwater concentrations (e.g., greater than 1,000 µg/L total VOCs) of chlorinated 
solvents (PCE, TCE, and associated daughter products) in the vicinity of FGGM86-MW08 (Building 2286) 
and OU4-SB-08 (Former Building 2276) to (a) prevent potential exposure to nearby human populations (via 
vapor intrusion into new/existing buildings; and (b) mitigate further degradation of the LPA drinking water 
aquifer due to continued contaminant migration from these hot spot areas toward off-post drinking water 
wells currently utilizing the LPA for potable water. 

Building 2250: 

Abate elevated sub-slab gas concentrations detected above industrial sub-slab screening criteria for PCE 
(2,100 micrograms per meter cubed [µg/m3]) in sub-slab samples from the northwest corner of Building 
2250 and the immediate vicinity to Abate potential exposure to human populations currently working in the 
building via vapor intrusion into the building.  Abate hot spot (e.g., greater than 1,000 µg/L total VOC) 
groundwater concentrations of chlorinated solvents (PCE, TCE, and associated daughter products) in the 
vicinity of Versar-MW01, 02, and 03 to prevent potential exposure to nearby human populations from 
volatilization and vapor intrusion into the existing building and/or seepage into the adjacent intermittent 
stream bed. 

LPA Study Area: 

Abate elevated mid-plume concentrations of PCE, CCl4, and associated VOCs (e.g., 280 µg/L CCl4 at 
SB38; and 410 µg/L PCE at MW37) to prevent continued migration of elevated VOC concentrations toward 
the FGGM property boundary where on- and off-post monitoring wells near the FGGM property boundary 



are already showing increasing concentration trends as increasing VOC concentrations migrate off-post to 
the southeast toward existing residential wells. 
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1 of 1

Comment
Number Commenter Date of 

Comment Page(s) Section Comment Response
Code Response

1 EPA RPM 6/10/13 2 Section II, 2nd 
Paragraph

“new buildings under construction”. Has the potential for VI been investigated 
or mitigated for these buildings. N

Potential vapor intrusion from contaminated shallow groundwater in the Operable Unit 4 (OU-4) 
Study Area was considered during new building construction.  A representative from the FGGM 
Environmental Division confirmed that a vapor barrier was installed underneath the  building 
recently constructed in the OU-4 Study Area.   

2 EPA RPM 6/10/13 General Remedy 
Discussions

Does the Army believe that the current monitoring network is sufficient to 
evaluate the effects of the remedies that are proposed or will additional wells 
be installed as part of the remedy implementation?

N

Additional monitoring wells will be installed as part of the In-Situ Chemical Oxidation (ISCO) 
response action taken at the Former Bldg. 2276 / Bldg. 2286 Area of Concern (AOC). Figure 15 
included with the Interim Remedial Action Work Plan displays the well network at this AOC. The 
current monitoring well networks at the Building 2250 AOC and the down-gradient Lower 
Patapsco Aquifer (LPA) Study Area are sufficient to monitor the response actions in those 
respective areas.  

Response to Comments Table

June 2013
Response  Code:     A = Agree with comment     D = Disagree with comment     C = Comment requires clarification     N = Comment noted, no action required or taken

Draft Action Memorandum Operable Unit 4
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