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Headquarters for George Washington 

From July 1775 to April 1776 George Washington occupied the 
Cambridge mansion (later to become poet Henry Wadsworth 
Longfellow's home) that had been abandoned by Loyalist John 
Vassall and his family. Washington used this house as his head-
quarters while the Continental Army lay siege to the city of Bos-
ton.  The siege effectively contained the British troops that were 
garrisoned in the city.  During the siege many residents moved 
out of Boston while some Loyalists from the surrounding country-
side moved into town.  Even while under siege, the British main-
tained control of Boston Harbor.   
 
The siege continued until George Washington seized Dorchester 
Heights, just outside of Boston and fortified it with artillery cap-
tured from Fort Ticonderoga and Crown Point.  Washington 
trained the cannons on the British ships anchored in the harbor.  
British General William Howe now elected to withdraw from the 
city rather than have a repeat of Bunker Hill.  Washington re-
ceived word that the British would not burn the city if allowed to 
leave unmolested.  On March 17, 1776, the British departed and 
Washington’s army entered the city.  Boston remained in Ameri-
can hands for the remainder of the war. 

National Historic Site 

Today, the Longfellow House is a na-
tional historic site maintained by the Na-
tional Park Service (NPS).  The house 
and grounds are considered to be one 
of the most revered historical sites in 
America.   

Unfortunately for the site, its heating and 
air system was facing severe mechani-
cal and technical difficulties.  The geo-
thermal system  was having great diffi-
culty in maintaining appropriate temper-
ature and humidity levels for one of the 
nation’s finest examples of mid- Geor-
gian architecture.   

Due to its age and almost exclusively 
wooden structure, maintaining tempera-
ture and humidity control was critical in 
preserving the integrity of the structure 
and its historical artifacts.  

British troops leave after Siege of Boston 

Longfellow House - Washington’s Headquarters  
National Historic Site 
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Standing Column Wells (SCW)s and the Longfellow 

House 

The geothermal heating and cooling for the Longfellow House 

was driven by two standing column wells (SCWs).  SCWs 

pump water from a source well(s) where it is circulated directly 

through a heat pump and then deposited back into the same 

well.   Because SCWs re-circulate the same water, they are 

particularly susceptible to common water quality problems.  

Brackish water, water with iron or manganese oxides, bacteria 

or air entrapment can compromise performance with encrusta-

tion or bio-fouling. 

After 10 years of problematic operation, the two Longfellow 

SCWs ultimately failed due to iron fouling and broken shrouds.  

Because the SCWs couldn’t deliver the thermal energy re-

quired by the heat pumps they were forced to rely on back-up 

electrical strip heating.  Massive electrical use and cost was 

the consequence. 

The Perils of Direct Geological Exposure -  
This SCW diagram illustrates iron fouling, a result of direct 
exposure to groundwater with iron content.  Pumps ex-
posed to poor water chemistry are vulnerable to bio-fouling 
and clogging which result in perennial maintenance. 
 

This pump was ruined within two 
years due to iron deposits. 

The wells became contaminated with iron 
and suspended solids that plugged the 
system’s heat exchangers and pipes,  
causing the system to fail. 

No Place to Go 

The site grounds presented numerous archeological barriers to drill-

ing and land disruption.  Replacing the failed SCWs with a traditional 

closed loop system would have required the drilling and trenching for 

20 well bores - an impossibility for the site.   

The National Park Service was faced with the prospect of having to fill 

the existing SCWs thus losing the drilling investment made only 10 

years prior.  It also faced the prospect of needing a conventional sys-

tem which would impact site aesthetics. 
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HPGX System chosen by National Park Service as Solution. 

10 years of problematic operation and ultimate SCW failure eliminated the possibility of any open systems for the Park 

Service.  The new mandate was for a closed loop system that could deliver the required thermal capacity with minimal 

drilling and land disruption.  The Park Service selected the HPGX system because it was the only closed system with 

proven ability to deliver the required thermal capacity within the confines of the site.  The HPGX system was also able to 

utilize the existing SCW bores allowing the Park Service to preserve the drilling investment made 10 years earlier. 

Maintenance Free Operation 
 
Because HPGX ground heat exchang-
ers are fused and hermetically sealed, 
pumps are isolated from any geological 
elements.  HPGX material is a proprie-
tary composite based material, impervi-
ous to the iron and mineral laden 
groundwater.  Because the system is 
not subject to ground water quality it 
will offer decades of maintenance free 
performance. 

Thermal Performance  
 
The HPGX system was commissioned in May of 2011 and throughout the 
summer entering water temperatures (EWT) stayed below 65°F / 18°C.  At 
the time of this publication in April 2012, EWTs have not dropped below 
51°F / 10°C.  Temperatures in this range ensure efficient heat pump oper-
ation without the need for supplemental heating or cooling. 

The two SCW bores 
were recovered and 
utilized for HPGX 
columns, the deepest 
at just over 900 ft.  
 
Roughly 4,300 linear 
feet now service the 
site’s 40 ton heating 
dominant load.    

The stainless fusion head sits atop one 
of the six HPGX wells which service 
the roughly 40 ton load. 

900 ft. 

www.hpgxsystem.com 

www.amec.com www.maherserv.com 

Special Thanks 
 
Rygan wishes to offer special thanks to the following partners  - each of 
whom made critical contributions in design and implementation to one of 
America’s most treasured historical sites.   Their vision, commitment to 
energy efficiency and hard work  made the this project possible.    

 
John Peterson – Project Manager, AMEC Engineering 

 
Reidar Bomengen - Geologist, Maher Services  

 
Jim Shea - Site Manager, Longfellow House - National Historic Site  

 
Thank You! 
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