
Boston Groundwater Trust (BGwT) 

Wood Piles & Groundwater

The Important Relationship



Who we created us?

 BGwT was established by the Boston City Council in 1986

Trustees are appointed by the Mayor

 Funded by the City of Boston



What we do….

Maintain and monitor a network of over 800 groundwater
observation wells

Review well readings and identify problem areas

Work with City & State agencies to remedy problems



What did Boston look like prior to filling?

Boston Public Library

Arlington St.

Beacon St.

View from State House in 1858



What did Boston look like during filling?

Trains With Fill

Beacon Street 

Rowhouses

Image courtesy of: http://www.iboston.org/mcp.php?pid=backBayFilled&laf=hpe

6 days a week, 24 hours a day, it took 30 years to fill Back Bay and Fenway.

Three 35-car trains arrived every 45 minutes. 

Rate of filling was approximately 2,500 cu.yd./day.

Restoration 

Hardware

Comm. Ave. Mall

Charles River



Boston Today



Trinity Church, Back Bay Old South Church, Back Bay

Not just rowhouses….



Lenox Hotel, Back Bay BPL, McKim Building, Back Bay

Not just rowhouses….



Custom House Tower, Waterfront Christian Science Mother Church, Fenway

Not just rowhouses….



Why were we established?



Typical Rowhouse:

Ideal Conditions



Sound Wood Piles

Sound Wood Pile

Granite Pile Cap

Sound Wood Pile

Sound Wood Pile
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Sound Wood Pile

Good Wood Pile

Granite Pile Cap



Typical Rowhouse:

Problematic Conditions



Bad

(partially rotted)

Wood Pile

© James Lambrechts, 1991

Rotted Wood Pile

Granite Pile Cap



Rotted Wood Piles
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Rotted Wood Piles
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Signs of settlement
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Signs of settlement
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What’s the fix? 

Underpinning: Cut and Cap

Steel Lally columns are encased in

concrete up to bottom of granite blocks

Granite 

Pile Cap

Granite 

Pile Cap

Wood pile cutoff 

typically, 2’-3’ below 

existing groundwater 

levels
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Source: 

https://www.boston.gov/sites/default/files/file/2022/

10/2-Volume%201%20-%20Operating%20Budget.pdf
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Fiscal Year Net Levy

FY18 2.21B

FY19 2.32B

FY20 2.46B

FY21 2.62B

FY22 2.79B

FY23 2.94B (est.)

What is at risk?



Monitoring Area
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How does BGwT monitor levels?

 A network of approx. 800 observation wells throughout the 

filled land areas of the city
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Measuring an OW

 Pipe is placed in the fill to measure levels

 Use a water level indicator as shown below
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Observation Well App
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Well network since 1999



Observation Well & Building 

Foundation Information Center



Why 800+ Wells?

 Not all buildings constructed at the same time with the same pile cut

off elevations

 Variability throughout the City, throughout the same block
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Pile Cut-off Elevations



Pile Cut-off Elevations



Pile Cut-off Elevations



 Foundation information for 20% of the buildings in the filled 

land areas of the City

 Majority have cutoff’s between EL. 4’-5’; accounts for 38% of 

foundation information we do have

 Groundwater levels are high (above EL. 5’) in most areas 

where we have high cutoffs

Foundation Data Totals

Number of 

Buildings

Searched

Number of Buildings 

with Foundation Data < 4' 4'-5' 5'-6' 6'-7' > 7' Piles
Concrete/

Steel
Underpinned

8,303 1,686 20 641 101 46 16 461 274 127

What do we know?

Pile Cut-off Elevations



Well Readings: 1999-2022



Information Center



How do we raise and maintain GW levels?

 Ensure that no projects negatively impact GW levels

• All underground infrastructures are waterproofed

• No sump pumps or underdrains

Fix the leaking infrastructure

• Sewers, tunnels, etc.

 Promote green infrastructure

• Advise residents on installing recharge systems

• Promote pervious pavers and porous pavement

• New City standards



Groundwater Conservation 

Overlay District (GCOD) Zoning 

Raise & maintain groundwater levels

Eliminate leak paths

Increase amount of precipitation going into the 

ground



GCOD Requirements

Provide recharge equal to the capture of 

1” of water over the impervious area of the 

lot

 Requires BWSC approval letter

Demonstrate that project will not cause a 

reduction in groundwater levels on site or 

adjoining lots

 Requires no harm letter



Groundwater Recharge Systems

NO YES

bostongroundwater.org Boston Globe



Deep Excavation No Harm

Haley & Aldrich



City/State Groundwater Working Group

Groundwater Memorandum of Understanding (MOU) signed by

• .

 Commitment by City & State agency leaders to participate in

quarterly meetings

 Agencies pledged to share information, identify problem

areas, explore solutions, and remediate problems that

contribute to low groundwater



Drain 

Manhole

Sewer

Manhole

Sewer

Pipe

Image courtesy BWSC

Fix Infrastructure



Results of Fixing a Leak



Results of Fixing a Leak



Results of Fixing a Leak



Recharge Projects



Approx. 
800 sq. ft.

PUBLIC ALLEY 543: Pervious Asphalt
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Pervious Concrete Pavers

bostongroundwater.org bostongroundwater.org bostongroundwater.org



Boston Architectural College (BAC)



PUBLIC ALLEY 444: BAC Alley



East Boston: Central Square



East Boston: Central Square

Pervious 

Concrete

Pervious 

Pavement

Pervious 

Pavers
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New City Standards



New City Standards



Remote Readers
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THANK YOU!

QUESTIONS?


