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FOCUS:  Model Technical Support Project 

• Everybody brings something to the table 
 

• Everybody gets what they need 
 

• Applied research project developed from technical 
support interactions 
 

• Products include EPA reports and journal articles as 
well as technical assistance reviews  
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Cast of Characters (Including, but not limited to) 

• EPA Region 1 – Ginny Lombardo, Bill Brandon, Rick Sugatt 
 

• EPA Region 1 Laboratory – Dan Granz, Tim Bridges 
 

• EPA/ORD  (Cross-Divisional Collaboration & Expertise) – Robert 
Ford, Kirk Scheckel, Bob Lien, Steve Acree, Randall Ross, 
Patrick Clark, Todd Luxton, Aaron Williams, Thabet Tolaymat, 
Brad Scroggins 
 

• MassDEP – Lynne Welsh, Brian Duvall, Hui Liang 
 

• Site access and coordination of field activities made possible by: 
Robert Simeone (Dept of Army - BRAC 
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Shepley’s 
Hill Landfill 

Plow 
Shop 
Pond 

Red Cove Study Area 

Red Cove 

Setting:  Shepley’s Hill Landfill 
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Project Background 
• Naturally occurring arsenic 

 

• Central Massachusetts landfills exhibit enhanced arsenic 
migration 
 

• Shepley’s Hill Landfill arsenic concentrations  grossly exceeded 
concentrations at other landfills 
 

• Elevated arsenic concentrations in pond sediments, especially in 
Red Cove 
 

• Region 1 characterization indicated groundwater discharge likely 
significant source of arsenic in Red Cove 
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Project Objective: Site Characterization to Support 
Remediation at/near Red Cove 

ORD Project Goal – Characterize Arsenic Transport & Fate 
– Identify mobile form of arsenic in groundwater 
– Identify process(es) controlling arsenic uptake onto Red 

Cove sediments 
– Evaluate stability of arsenic in Red Cove sediments 

 
ORD Site Characterization 

– GW hydrology and chemistry in Red Cove Study Area 
– Sediment chemistry including arsenic speciation 
– SW chemistry 
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Hydrologic Characterization 

• Installation of 3D network of monitoring wells 

• Pneumatic slug testing to determine aquifer properties 

• Continuous monitoring of groundwater and surface water 
elevations to estimate variations in groundwater flow 
 

• Monitoring of hydraulic heads within pond sediments 
relative to surface water elevations 
 

• Evaluation of sediment temperature profiles to identify 
areas of groundwater discharge 
 

• Direct measurements of seepage rates 
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Basic Hydrologic Monitoring Network 

Wells screened at water table 
or nested 5-ft screens across 
saturated overburden 

PZ13 

Head gradient across sediment layer 

Staff gauge 
100 m 
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 Geochemical Characterization 
• Vertical surface water chemistry profiles 
 

• Sediment cores 
–Elemental composition 
–Arsenic chemical speciation 
–Bulk mineralogy 

 

• Sediment pore water in Red Cove 
–Water chemistry & arsenic chemical speciation 

 

• Nested wells adjacent to Red Cove 
–Groundwater chemistry 
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Geochemical Network 

    Well - 1” (nested, 5’ screen)  
   Tubing well (6” S/S screen) 
   Existing Wells 

N3-P1,P2 

N2-P1,P2 

RSK 1-7 
 

RSK 16-20 

RSK 8-12 
 RSK 13-15 

 

Red Cove 

RSK 36-43 

50 m 
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Push-Point Pore Water 
Sediment Core 

And Yet More Geochemistry 

Red Cove 
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RSK1-7 
RSK16-20 

STAFF1 PZ4 PZ8 PZ5 

Red Cove from SE Shoreline 

Pond Piezometer 

Seepage Meter 
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Flow Potential 
Across Sediments 
 Up 
 Negligible 
 Down 

Wells 

PZ11 

PZ9 
PZ8 

PZ6 

PZ5 

 
GW Flow Potential – Head Difference (ft) 
 9/11/07 11/6/07 5/1/08 8/20/08 9/17/08 

PZ11 0.04 -0.26 NM -0.10 -0.08 

PZ9 0.04 0.02 0.05 0.03 0.03 

PZ8 0.00 0.03 0.02 0.02 0.01 

PZ5 0.05 0.08 0.13 0.11 0.10 

PZ6 0.11 0.14 NM NM 0.17 
 

Water  
Table  
Elevation  
(ft MSL) 

Results:  Flow Gradients 

Sept 2008 

PZ13 
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Results:  Hydrologic Temporal Aspects 
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Results:  Sediment Temperature 

Seepage Meter 
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Side Benefit: Inventions 
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Results:  Seepage Meter 

Measurement 
Location 
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Results:  Arsenic Flux 

192180 192200 192220 192240 192260

922640

922650

922660

922670

922680

922690

922700

922710

922720

PZ13

0.3 ± 0.3

3.8 ± 2.6

 <1500 mg/kg As
 >1500 mg/kg As

Easting (meters)

No
rth

in
g 

(m
et

er
s)

PZ5
[K Flux (g/d)]

Groundwater
 As Flux (g/d)

[335 ± 190]

[71 ± 51]

[216 ± 180]

[17 ± 17]

[89 ± 87]

25.5 ± 14.3

14.9 ± 12.5

RSK 1-7

RSK 16-20

RSK 8-12

RSK 13-15

 

RSK 36-43

8.0 ± 7.7

Sediment
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Results:  Arsenic Speciation 

• Sediment As associated with Fe minerals 
• As(III) in western & central transect; As(V) more significant in 

eastern transect due to less discharge/more oxidizing condition 

PZ13

 

 

 

 

PZ5

As(V)-Fe oxide 
As(III)-Fe oxide 

As(III)-Fe sulfide 

Sediment Surface Layer 
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Results:  Surface Water 

• High particulate Fe in SW from GW discharge of Fe2+ 

• Oxidation & precipitation of Fe2+ captures As, but only after contact with DO in SW 
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General Findings 

1) GW discharge is a continuing source of As input into 
Red Cove 

2) While a significant fraction of As is captured during 
precipitation of Fe from GW discharge, this occurs 
within SW (above sediment) 
• Elevated levels of As exist in deep SW 

3) Sediments composed of a significant amount of As-
laden Fe oxides can result in elevated concentrations 
of As in SW in the absence of GW discharge 
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Publications 
 

600/R10/110 Journal Article 

600/R09/064 
600/R09/063 
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Outcomes 

• Remediation plans for Red Cove sediments & 
contaminated groundwater discharge 

 
 

• Further assessment of the effectiveness of the 
groundwater extraction system 
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  Door Prizes 

2008 National Notable Achievement Award 
 Regional Science Award, Fort Devens Superfund Site,  
 “Red Cove” Team 

2010 Bronze Medal  
 Fort Devens Red Cove Team 
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Satisfaction Guaranteed 

….to me, the Region 1 RPM 
on this project, their 
assistance, support and the 
results on this research 
project are “priceless.” 
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Dissecting the Aftermath  
(Why It Worked So Well) 

• Teamwork 
–Engaging the appropriate technical disciplines 
–Effective interaction between ORD & Region 1 
 

• Shared resources 
 

• Effective Region 1 project management 
 

• Cooperative site owner 



Office of Research and Development 
National Risk Management Research Laboratory   

Project Evolution 

• Effectiveness of existing groundwater capture system 
 
• Fate of contaminants in groundwater in other areas of 
the site 

 
• Estimation of seepage flux using high resolution 
sediment temperature data 
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ADVERTISEMENT 

Contact for groundwater technical support services: 

David Burden, Director 
Ground Water Technical Support Center 
(580) 436-8606 
burden.david@epa.gov 
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For More Detailed Information 

• Ford, R.G., et al. 2008. Final Report: Arsenic Fate, Transport and 
Stability Study; Groundwater, Surface Water, Soil and Sediment 
Investigation; Fort Devens Superfund Site, EPA/600/R09/063.  

 
• Ford, R.G., et al. 2011.  Delineating landfill leachate discharge to 

an arsenic contaminated waterway. Chemosphere 85:1525-1537.  
 
 


	Fort Devens Superfund Site�A Technical Support Success Story
	Acknowledgements
	FOCUS:  Model Technical Support Project
	Cast of Characters (Including, but not limited to)
	Setting:  Shepley’s Hill Landfill
	Project Background
	Project Objective: Site Characterization to Support Remediation at/near Red Cove
	Hydrologic Characterization
	Slide Number 9
		Geochemical Characterization
	Slide Number 11
	And Yet More Geochemistry
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Results:  Hydrologic Temporal Aspects
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Publications�
	Outcomes
			Door Prizes
	Satisfaction Guaranteed
	Dissecting the Aftermath �(Why It Worked So Well)
	Project Evolution
	ADVERTISEMENT
	For More Detailed Information

