
 

 

 

 

 

 



 

 

 

 

 

 

The Air Force manages the Installation Restoration 

Program at the Massachusetts Military Reservation.  The 

program began in 1982 and is jointly funded by the U.S. 

Air Force and U.S. Army.   

 

On November 2, 2009, the Air Force announced that all 

environmental cleanup decisions and remedies were in 

place for the Superfund program.    



Cape Cod Geology today 

  In the Upper Cape, the geology is typically over 300 feet 

of sand on top of a granite bedrock.  Some areas have silt, 

clay and rock deposits. 

 

  Melted glaciers and snow fill much of the air space in the 

sandy soil.  This area is called groundwater. 

 

  Retreating glaciers also leave behind very flat areas and 

kettle ponds. 

 



Kettle ponds – a glacial remnant 

 Ponds, such as Ashumet, Johns, and Snake are called kettle ponds. 

 These ponds represent surface depressions where groundwater fills the area, 

yet continues to flow through the pond, at a rate of millions of gallons a day. 
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Sagamore Lens 
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 The Sagamore Lens is the 300 feet of saturated sand (groundwater) 

that underlies all of the Upper Cape.  This is where Upper Cape 

residents get their drinking water.  The Town of Falmouth also uses 

Long Pond for drinking water. 

 Groundwater flows from the top of the Sagamore Lens in all 

directions at about 1-2 feet per day. 

 This flow is the movement of water through the sand particles.  It is 

NOT a free-flowing river. 



    United States Environmental Protection Agency 

   Massachusetts Department of Environmental Protection 

   Massachusetts Department of Public Health 

 

 

    Local Town Boards of Health 

    Local Town Governments 

    Volunteer committees   

Who oversees the AFCEC MMR cleanup project? 



Where did the contamination at MMR come from?  



The Maximum Contaminant level 

is a risk based number developed 

by scientists at the EPA.  The 

number, based on a particular 

chemical represents the 106 

cancer-risk if you drank 2 liters of 

water a day for 70 years above 

the MCL. 

 

  Solvents and degreasers: 

  TCE = 5 ppb 

  PCE = 5 ppb 

  CCl4 = 5 ppb 

  1,2 DCE = 70 ppb 

 

  Fuel-related: 

  EDB = 0.02 ppb  

  Chemical solvents 

  Degreasers 

  Lubricants 

  Fuels   

  Oils 

What is a part per billion (ppb)?  

 

It is 1 drop in 22,000 gallons 

It is 1 inch in 16,000 miles 



                 The military base is located on the high spot of the Sagamore Lens where water flows in all 

directions.  Past practices lead to fuels and cleaning solvents getting into the soil and eventually the 

groundwater, causing groundwater plumes.  Much of the groundwater pollution has moved beyond 

base boundaries and underneath the surrounding communities.    

The BIG PROBLEM! 



   In 1978, contamination was detected in a town of  

      Falmouth water supply well, located over 1.5 miles away 

      from MMR.  

 

    There was mistrust and concern in the community, and  

       virtually no opportunities for the public to be informed  

       and involved in the process.  

  The only advisory committee at the time was closed to 

     the media and general public. 

 

  Sampling of local private drinking water wells begins,  

     with some having MMR-related detections of 

     contaminants in them. 

 

  MMR added to the National Priorities List (Superfund) 

 

Early Community Reaction (1978-1990) 



Residents were afraid and concerned about the safety of their drinking water and 

area ponds, elevated cancer rates, and property values. 



Homeowners in Falmouth receive a notice from the Air Force that their private wells may 

be contaminated, need to be tested, and bottled water is being delivered as a precaution 



Residents place a sign where contamination was in the Coonamessett River, Falmouth 



                 
 

   The first community involvement plan was implemented in 1991, which laid the 

      groundwork for improving the relationship between the military and the 

      community.  

 

   The first-ever citizen advisory team was  

      created in 1991.  It was made up of local 

      citizen volunteers to advise the military  

      on what should be done about testing 

      local recreational ponds near the MMR.  

 

   In 1991, the Federal Facility Agreement  

      between the Air Guard and U.S. EPA brought  

      structure, time-lines and accountability 

      to the process. 

 

   By 1995, Plume Response Plan issued by  

      citizen advisory team and endorsed by DoD. 

Activity 2002 2003 2004

2002 2003 2004

Feasibility Study

Perform Modeling and Appendix B Revisions 12/2 2/16

Presentation of Approach and Schedule to PCT 1/8

Prepare Draft Revised Draft Feasibility Study 2/17 5/29

Presentation of Revised Feasibility Study to PCT 5/14

Proposed Plan

Prepare and Approve Draft Proposed Plan 4/30 1/17

FFA Milestone, Submit Draft CS-10 Proposed Plan 6/30

Presentation to PCT 11/12

Public Meeting on the Proposed Plan 11/18

Public Comment Period 11/19 12/17

Public Hearing on the Proposed Plan 12/16

Prepare Responsiveness Summary 12/19 1/16

Record of Decision

Prepare and Approve Draft Record of Decision 1/18 7/23

FFA Milestone, Submit Draft CS-10 Record of Decision 2/9

CS-10 - Groundwater Operable Unit
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The “word gets out” about MMR (1990-1996) 



                   AFCEC’s goals 

 
   Conduct cleanup of sole-source aquifer quickly 

   Establish community-based program 

   Develop a collaborative process in conjunction with 

      regulatory agencies 

   Regain public trust, by obtaining their approval of the process 
 

 

 

 versus what AFCEC was up against… 

 
   Negative public perception 

   Extensive media coverage 

   Intense political/regulatory reaction  
 

AFCEC assumes management role at MMR in 1996 



   Established Decision-Criteria Matrix Process  

   Established better working relationship with area news media and local residents 

   Conducted 75-100 team and neighborhood meetings per year 

   Gave numerous tours, speaking engagements, and other events 

   Distributed hundreds of fact sheets, news releases, and neighborhood notices 

   Created an IRP website (www.mmr.org) with an on-line Administrative Record 

What did AFCEC do to turn the tables around? 



Media reaction three years after AFCEC’s arrival 



                 The community is knowledgeable and interested in what happens. 

Involve all stakeholders as early as possible. 

Provide the bad information with the good as soon as possible. 

Be open, honest and forthcoming. 

The implementation of many cleanup actions will not be possible without 

stakeholder involvement and support. 

Lessons Learned 



Source areas on the Massachusetts Military Reservation 



Drum disposal procedures 



Excavation and on-site treatment of the former firefighter training area 



Close-up view of the thermal desorption plant at FTA-1 



Cleaned soils after being processed in the thermal desorption unit at FTA-1 



Source areas on the Massachusetts Military Reservation 



Landfill capping 

 Vegetation is stripped off the 

top of the landfill area to be 

capped 

 Clean soils are added and 

graded to a slight incline.  An 

impermeable liner is added and 

pressure tested at the seams. 



Landfill capping 

 Clean soils are added above 

the impermeable liner, with 

grass seed added for slope 

stability. 

 The landfill cap as it looks today. 



Map of IRP source areas on the MMR 

 AFCEC has identified 80 

source areas on the MMR.  

They are noted in orange 

on the map and include: 

 Chemical Spills 

 Coal Yards 

 Fuel Spills 

 Landfills 

 Storm Drains 

 
Investigation/cleanup completed    (77) 

Monitoring                        (3) 

 

Note:  61 source areas were formally 

“delisted” from the EPA Superfund 

Program in late 2007 



How do we investigate groundwater contamination? 



Conceptual model 



Groundwater plumes 

    Primarily PCE, TCE, and 

EDB 

 

    Concentrations less than 

4 ppm 

 

       Plumes are typically 

deep (>100 ft) and thick 

(>100 ft) 

 

    9 treatment plants 

treating 12.3 million 

gallons per day 

 

   Over 27 miles of pipeline 

 

      Over 100 pumping and 

reinjection wells 

 

       Over 3,000 mw’s 
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Insert latest plume map here 



How do the treatment plants work? 

Extraction wells are placed 

within a plume to pump 

contaminated groundwater 

from the aquifer to the 

treatment plant. 

Treatment plants clean up extracted 

contaminated groundwater by filtering 

it through carbon held in large vessels. 

Treated water is returned to the aquifer 

using reinjection wells or infiltration 

galleries. Treatment facilities at river 

systems utilize bubblers. 

The Groundwater Treatment Process 

Bubbler 



Groundwater plumes, restoration timeframes and funding 

10 Plumes with treatment: 

 CS-20  (2017) 

 CS-21  (2027) 

 CS-23  (2018) 

 FS-28  (2047) 

 LF-1    (2047) 

 CS-4    (2014) 

 CS-10  (2055) 

 FS-12  (2048) 

 Ashumet Valley  (2018) 

 FS-1  (2020) 

 

Two plumes under monitoring: 

 CS-19 

 FS-29   

 

Two Sites in long-term monitoring: 

 LF-2 

 SD-5 
ARMY/AIR FORCE FUNDING 

Purple:  Joint 

Green:  Army 

Blue:  Air Force 



Snake Pond (Fuel Spill 12) 

Early 1990s:  An investigation 

near the Snake Pond area of 

Sandwich reveals the presence of 

fuel-related contamination. 

 





 



Snake Pond (Fuel Spill 12) 

2012:  A legal settlement resulted in $20 million 

being provided to the Army restoration account as 

compensation for FS-12 cleanup actions. 



Groundwater pump and treat action reduces a plume’s size and toxicity over time 



Cleaning 12.3 million 
gallons of water per day 

CS-10 In Plume Treatment System 

Ashumet Valley Treatment System 

Sandwich Road Treatment System 

Ashumet Pond Barrier FS-1/Quashnet Bog Treatment 

System 

FS-12 Treatment System 

FS-28/Coonamessett Bog 

Treatment System 

LF-1 Treatment System 

Hunter Avenue Treatment System 

Ashumet Valley Mobile Treatment Unit 
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AFCEC’s three wind turbines at MMR are estimated to soon 

pay for the entire electricity costs for the program (around 

$1.5 million per year) and offset emissions from power plants. 
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Program Funding 

FY 85-12: $686,376,000 



                 
 

Plume booklet, news releases, notices 

Continuing with periodic citizen advisory team meetings 

Continued operation and maintenance of cleanup systems 

Decommissioning of monitoring wells 

System shutdowns 

Private and irrigation well verification program 

Sustainable remediation 

 

The future  


