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Cleanup Actions at Elizabeth Mine Superfund Site Review

• Time-Critical Removal Action (TCRA) –
• Tailing Dam stabilization and Toe Drain system.  Completed in 2005

• Non-Time-Critical Removal Action (NTCRA) 
• Phase 1: Surface water diversion, water treatment system, and 

groundwater interceptor trench.  Completed in 2010.
• Phase 2: TP-1/TP-2 cover system, TP-3 waste consolidation, surface water 

diversion, water treatment system, and site restoration. Active water 
treatment system operated until 2018, decommissioned in 2019.  Final 
actions will be the closure/stabilization of the adits and site restoration.

• Phase 3: Passive treatment system for leachate from TP-1.  Estimated to 
be completed in 2020.

• Remedial Action (RA)
• Phase 1: Copperas Factories. Lead contaminated soil cleanup. Completed 

in 2010.
• Phase 2: Lord Brook Source Areas (South Open Cut and South Mine): To be 

completed in 2020.
• Phase 3: Site-wide groundwater use restrictions; long-term monitoring of 

surface water, sediments, and groundwater; land-use restrictions; and final 
site restoration. Design to be completed in 2020.
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Cleanup Actions Performed in 2019:

• Completed the cleanup of the South Open Cut and South Mine, 
former Haulageway and Dry Crevasse, including construction of 
wetland restoration areas.  

• Completed and began operation of the Passive Treatment System 
(PTS).

• Decommissioned the former active Water Treatment System 
(WTS).

• Sampled groundwater, residential wells and surface water.

• Completed Five-Year Review of Elizabeth Mine Cleanup.

• Finalized Explanation of Significant Differences to document 
changes to the cleanup approach for groundwater.

South Mine

South Open Cut, Haulageway, and 
Dry Crevasse

Passive Treatment System
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Cleanup Actions Performed in 2019:

• Continued assessment of closure options for 3 adits
(Deep Adit, 1898 Adit, and 1948 Adit), including 
completion of field investigations for the 1948 Adit.

• Began restoration work on Route 132 (replacing culverts). 

• Sampled groundwater, residential wells and surface 
water.

• Finalized Explanation of Significant Differences (2019 ESD) 
to document changes to the cleanup approach for 
groundwater.

• Completed Five-Year Review of Elizabeth Mine Cleanup.

1948 Adit

1898 Adit

Deep Adit

Cross-hatched area 
represents extent of area 
where groundwater use 
restrictions  are needed
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Lord Brook Source Areas (South Mine and South Open Cut)

• South Mine
• Waste rock was excavated and placed in South Open Cut.
• Former pit lake was filled.
• Exposed areas were covered with soil cover and seeded.
• Wetland restoration areas were created.

• South Open Cut (SOC)
• Former pit lake area of SOC was drained and western side wall blasted to 

reduce potential for rock slides. Pit lake was filled with blasted rock and 
waste rock which were then covered by a soil cover.

• Dry Crevasse area of SOC was filled with waste rock from South Mine and 
the covered by soil cover.

• Waste Rock in Haulageway area of SOC was excavated and placed in 
former pit lake area.

• Wetland restoration in Haulageway and adjacent to Haulageway, plus 
extensive plants in SOC.

• Cleanup of the Lord Brook Sources Areas is complete pending final 
inspections and any spring erosion repairs.

• Data collected in 2019 shows substantial decrease in contaminant 
concentrations in tributaries to Lord Brook.

South Mine

Dry Crevasse

Haulageway

South Open Cut



Photographs of South Mine 



South Mine
May 2018 November 2019



South Mine looking north after installation of cover system – October 2018

Adit

SOC



South Mine looking north after installation of cover system – Nov 2019

Adit

Wetland Restoration 
Areas



Photographs of South Open Cut, Dry 
Crevasse, and Haulageway



South Open Cut prior to dewatering



South Open Cut Dewatering:

• June 2018.



Former South Open Cut Pit Lake

Former Dry Crevasse Area

Wetland Restoration



May 2018 November 2019South Open Cut



Photographs of Wetland Restoration 
adjacent to TP-1 



Wetland Restoration Area – Northeast side of TP-1



Elizabeth Mine Wetland Restoration Summary:
• An estimated 8.5 acres of wetland areas, which were most filled with 

mine waste and contained water toxic to ecological receptors was 
removed as a result of the cleanup action.

• An estimated 15.4 acres of clean functional wetlands were created 
across the site as part of site restoration activities.    Approximately 
3,000 trees and shrubs were planted as part of this effort.

• The light green shaded areas on the map show the location of the 
restoration wetlands. 



Passive Treatment System

• From 2008 to 2018 an Active Treatment System successfully treated 
51 million gallons of leachate from TP-1, removing the iron and 
protecting the West Branch of the Ompompanoosuc River.

• In 2018, construction began on a Passive Treatment System to treat 
the leachate.  The Passive Treatment System began limited operation 
in fall 2018 and was fully operational in July 2019.

• The system experienced some iron clogging due to air entering the 
anoxic limestone drain.  

• In 2020, the piping will be re-configured to eliminate the air leak and 
the anoxic limestone drain will be cleaned.

• The Passive Treatment System has been successfully treating the 
leachate even with the anoxic limestone drain off-line due to the 
successful performance of the vertical flow bed, which is also an 
alkalinity adding component of the system.

Active Treatment System

Passive Treatment System



Step 2 - Anoxic Limestone Drain (ALD): The 
water flows into the ALD where it comes into contact 
with limestone to add alkalinity in a low oxygen 
environment.  The ALD adds about 80 mg/l of alkalinity

Step 3 - Settling Pond: The leachate from 
the ADL flows into an open settling pond.  The 
iron, once in contact with oxygen, will begin to 
precipitate in the settling pond.  About 70-80% 
of the iron precipitates into this settling pond.

Step 4 - Treatment Wetland 1: Following the settling pond is a 
small wetland that also allows more iron precipitation with the 
wetland plants helping to filter the water.  About 90% of the 
remaining iron is removed by wetland 1.

Step 5 - Vertical Flow Pond (VFP): To ensure that the iron is 
removed, a second alkalinity adding unit was installed in case the 
ALD has to be taken offline.  The VFP has a compost  layer to 
remove oxygen to prevent iron precipitation within the VFP and 
then has a layer of limestone to alkalinity (just like the ALD).  The 
VFP also adds about 80 mg/l of alkalinity.  The compost layer does 
remove some iron as well.

Step 6 - Treatment Wetland 2:  A second treatment wetland was 
installed to precipitate and filter the effluent from the VFP.  The water 
leaving t

Step 1 – Leachate Collection: Leachate from TP-1 is collected from horizontal drains 
installed into TP-1.  Pipes collect and convey about 6-7 gallons per minute (gpm) that are 
directed into the ALD drain.  The pipes are buried to prevent oxygen from clogging the 
ALD. 

Step 7 – Discharge Cascade: The final step 
is the discharge of the treated leachate, with 
less than 1 mg/l iron, in Copperas Brook.  The 
discharge is a cascade to return oxygen to the 
water due to the oxygen reduction caused by 
the ALD



• In 2019, EPA completed the second Five-Year Review of the Elizabeth Mine 
cleanup actions.  These reviews are required by the Superfund law

• The Five-Year Review concluded that the cleanup actions are protective of 
human health and the environment but identified one issue.  The one issue to 
resolve is to implement land use restrictions for the following:

• To protect the cleanup actions from damage;
• To prevent consumption of contaminated water within the underground mine workings 

or in areas where groundwater contamination is located.  That area is shown as the area 
with the grey shading on the adjacent figure.

• The completed Five-Year Review can be viewed at: 
https://semspub.epa.gov/src/document/01/639782

• In 2019, EPA also documented a change to the overall groundwater cleanup 
plan in a document known as an Explanation of Significant Differences (ESD) .

• The change expanded the area of known groundwater contamination were land use 
restrictions will be necessary for an area adjacent to Tailing Pile 3 (TP3) and reduced the 
extent of defined groundwater contamination along the 1948 Adit.  

• The change also documented the new area of groundwater contamination to be within 
the Technical Impracticability Zone (TI Zone), which means the groundwater 
contamination cannot be cleaned using current technologies.  The TI Zone is the area 
within the purple dashed line on the adjacent figure.

• The ESD  can be viewed at: 
https://semspub.epa.gov/src/document/01/639784
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• Anticipated 2020 Activities:

• Repair air leak in Passive Treatment System (May –June 2020).
• Complete road repairs on Route 132 (May – September 2020)
• Repair deck on Tyson Bridge (July-Aug 2020):  Tyson Bridge will be closed for several weeks to 

complete this work.
• Repave Mine Road adjacent to the Site (July 2020).
• Complete design for stabilization/closure of 1898 Adit and Deep Adit (July 2020).

• Install wells to assess internal condition in 1898 and Deep Adit (June 2020).
• Complete the approach for groundwater use restriction.
• Additional groundwater, surface water, and sediment sampling.
• Begin transition of Elizabeth Mine Site from EPA to VTDEC.

• Anticipated 2021 Activities:

• Complete closure/stabilization of the 1898 Adit and Deep Adit.
• Perform final EPA baseline sampling for surface water, groundwater, and sediment.
• Decommission monitoring wells no longer required for monitoring.
• Complete groundwater reclassification and land use restrictions.
• Complete transition of Elizabeth Mine Site from EPA to VDTEC



Assessment of Cleanup Actions – May 2020

• Tailing Dam has been stabilized.

• Copper and iron release to WBOR from Copperas 
Brook significantly reduced.

• 99% reduction in copper concentration.
• 95% reduction in iron load.
• 4 unit pH shift.

• Leachate flow is declining.
• 80% reduction in flow (54 gpm reduced to 11 gpm).

• Copper concentration just below South Mine has 
dropped significantly.

• Reduced from 845 ug/l (avg 2009-2017) to an average of 
132 ug/l in 2019.

• Copper concentration just below South Open Cut 
has dropped significantly.

• Reduced from 186 ug/l (avg 2009-2017) to an average of 
15 ug/l in 2019.

• WBOR removed from impaired waters list in 2014.



Copperas Road will remain closed during portions of 2020



South Mine Restoration Damage April 2020

• EPA is seeking assistance from the 
community to limit damage to the 
restored areas at the Elizabeth Mine 
Site.   

• This spring (April 2020) individuals 
drove vehicles over the restored 
area at the South Mine.  

• Your tax dollars have paid for the 
cleanup and restoration work.  

• In the future, the State of Vermont 
will have to pay for the repair of any 
damage.  

• If you see someone damaging the 
cleanup work, please notify EPA, 
VTDEC or the local authorities.



South Mine Restoration Damage April 2020



Elizabeth Mine Site Contacts

You can view the information about the Elizabeth Mine at: www.epa.gov/superfund/elizmine

Edward Hathaway
US EPA ME/VT/CT Superfund Section

5 Post Office Square, Suite 100
Mailcode: 07-1

Boston, MA 02109-3912
(617) 918-1372

Hathaway.ed@epa.gov

http://www.epa.gov/superfund/elizmine
mailto:Hathaway.ed@epa.gov

	ELIZABETH MINE SUPERFUND SITE�Public Information Update�May 2020
	Elizabeth Mine Update�May 2020
	Elizabeth Mine Public Information Update May 2020
	Elizabeth Mine Public Information Update May 2020
	Elizabeth Mine Public Information Update May 2020
	Elizabeth Mine Public Information Update May 2020
	Photographs of South Mine 
	South Mine
	Slide Number 9
	Slide Number 10
	Photographs of South Open Cut, Dry Crevasse, and Haulageway 
	Slide Number 12
	Slide Number 13
	Slide Number 14
	South Open Cut
	Photographs of Wetland Restoration adjacent to TP-1 
	Slide Number 17
	Slide Number 18
	Passive Treatment System
	Slide Number 20
	Elizabeth Mine Public Information Update May 2020
	Elizabeth Mine Public Information Update May 2020
	Assessment of Cleanup Actions – May 2020
	Copperas Road will remain closed during portions of 2020
	South Mine Restoration Damage April 2020
	South Mine Restoration Damage April 2020
	Elizabeth Mine Site Contacts

