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Roundtable Discussion Framework:

8:00 AM Welcome and Introductions

8:15 AM Efficient Foundation Construction Practices – Troy Gonyon

Geotechnical engineering techniques for dry and stable 

foundations

Discussion

9:00 AM Break

9:15 AM Deep Energy Retro-fits - new and existing buildings

Discussion

9:45 AM Resources

-Federal Funding Programs for Efficiencies and Deep Energy 

Retrofits

-Others?

9:50 AM Upcoming Roundtable topics/ideas?



Foundation Repair Industry

Northrop Grumman Corporation

Aerospace Systems

Xinetics

115/53 Jackson Road

Devens, MA 01434

Troy J Gonyon
EHS Manager

Who Are They? What Do They Do? Do we Need Them?



Anchoring



Anchoring



Anchoring

















Examples:



Based on weight & bearing capacity we select size of footing



• Very little or no upfront soils study. 
Expansive clay/ bearing capacities.

• Improper construction techniques
– Poor Compaction Techniques
– Building on Organic Fill
– Improper Drainage
– Improper Sized Footings for soil

• Soil Creep On Steep Slopes
• Typical designs placed on varying sites 

(soils)
• Seasonal Changes in Moisture Content

(ACTIVE ZONE)

Causes of Foundation Problems







Wise Foundation Systems 1-800-865-2858

BEDROCK OR LOAD BEARING STRATA

BASEMENT

THE PIER BRACKET WITH STARTER PIPE 
IS INSTALLED AGAINST AND UNDER THE 
FOOTER



Wise Foundation Systems 1-800-865-2858

BEDROCK OR LOAD BEARING STRATA

BASEMENT

®

YOUR STRUCTURE IS NOW FULLY SUPPORTED AND STABILIZED 
WITH THE FOUNDATION PIER. IF POSSIBLE, LIFTING TO LEVEL 
WILL ALLOW CRACKS TO CLOSE



Wise Foundation Systems 1-800-865-2858

EXCAVATED SOIL IS REPLACED AND 
TAMPED TO COMPACTION WITH 
PROPER SLOPE FOR DRAINAGE

BEDROCK OR LOAD BEARING STRATA

BASEMENT



Second, we build the house in the big hole

Loose 
Backfill

Virgin Soil



Third,

• Three Ways water can 
get into basements:

– Above Grade Problems

– Capillary Action

– Hydrostatic Pressure



What is Hydrostatic Pressure?



Typical Water Management

Sump



Aqueduct  

A



Section View 



http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm



State Building Code



State Building  Code



State Building Code 



State Building Code - Appendix R



Your Local Health Department



Local Contact – Leominster, MA

• Chris Kanuth

– Director of Health

• Resident Geologist in the area

• 978-534-7533 x249



Deep Energy Retrofits

•Radically improvements in energy performance of the existing buildings       

(energy reductions of 50% to 90%)

•Super-insulation, air-sealing, windows, efficient systems, passive design

•Key: understanding energy use - assess all the ways that a building 

uses, doesn't use, saves, and stores energy.

•Need to address all or nearly all energy loads — space conditioning, hot 

water, lighting, appliances, and plug loads 

•Requires intensive and extensive systems approach: Relationships

between energy, indoor air quality, durability, and thermal comfort 

essential.

•Passive solar design and renewable energy systems common



Key Deep Energy Retrofit Systems
Building envelope

Insulate slab and foundation walls (R-17).

air sealing and moisture management.

Super-insulate existing walls, floors and ceiling or roof with formaldehyde-free insulation (R-28 to R40) (R70 

for roof).  Eliminate thermal bridging.

Install a durable roof (green roof or high reflectance or combination solar pv/hw.

Energy-efficient Doors and windows (glazing based on solar exposure), thermal massing

HVAC

Provide appropriate controls.

Specify high-efficiency mechanical equipment and heat pumps (heat recovery ventilator systems)

Consider alternatives to conventional air conditioning.

Make sure than combustion appliances are vented properly.

Plumbing

Reconfigure plumbing to distribute hot water efficiently.

Insulate hot water pipes.

Choose a high-efficiency water heater, low/no flow fixtures.

Lighting

Increase natural daylighting

Install energy-efficient lighting (sensors, task lighting)

Appliances/Equipment

Eliminate phantom loads, energy efficient models.

Energy sources

Renewables, GSHP for remaining loads.



How to Plan for Deep Energy Retrofits

• Current energy use (utility bills, blower door, infrared, blower duct, kill-a-watt)

• Moisture! – where it goes, how building gets wet and dries out and how 

improvements will impact this.

• Look at site drainage, vegetation and soil conditions (basement perimeter 

drains, exhaust fans in the kitchen and bathroom, whole-house ventilation 

system). 

CASE STUDY

• Empire State Building – 38% energy reduction - $11 million annual energy bill

• Evaluated over 60 measures for EE and carbon reduction

• 8 key improvements – three year payback:

-reduced cooling and thermal load (super-insulated windows,

glazing types dependant on orientation, reusing existing glass,

insulation behind radiators)

-lighting controls

-tenant energy management system



Devens Eco-Efficiency Center Resources

www.ecostardevens.com



Deep Energy Retrofit Funding Opps.

Energy Star Rebates for Homeowners (envelope improvements, roofing,  

HVAC upgrades, boilers, renewable energy systems, fuels cells and more)

http://www.energystar.gov/index.cfm?c=tax_credits.tx_index#c2

Tax deductions for new or existing commercial buildings ($1.80/sq.ft) that 

achieve 50% energy reductions and meet ASHRAE 90.1-2001.  Also partial 

deductions for Building system improvements (envelope, lighting, HVAC)

http://www.energystar.gov/index.cfm?c=tax_credits.tx_comm_buildings

Industrial Energy Assessment Assistance

http://www1.eere.energy.gov/industry/saveenergynow/

Recovery Act Funding Opportunities for Industrial Efficiency Projects ($256m)

http://www1.eere.energy.gov/industry/financial/

Federal Incentives for Renewables and Efficiencies in Massachusetts

http://www.dsireusa.org/incentives/index.cfm?re=1&ee=1&spv=0&st=0&srp=1

&state=MA

MA EOEEA DOER Energy Audit Program for Municipalities

http://www.mass.gov/Eoeea/docs/doer/pub_info/ea-pon-announce-

121108.pdf



MA State RE Tax Incentives for Residential and Commercial

http://www.mass.gov/?pageID=eoeeaterminal&L=4&L0=Home&L1=Energy%

2c+Utilities+%26+Clean+Technologies&L2=Renewable+Energy&L3=Renewa

ble+Energy+Funding+and+Incentives&sid=Eoeea&b=terminalcontent&f=doer

_renewables_massachusetts_incentives&csid=Eoeea

National Grid Deep Energy Retrofit Pilot Program

https://www.powerofaction.com/der/

UMASS Lowell – Industrial Assessment Center (EE for small-med sized 

companies >500 employees, <$100m annual sales, no in-house energy 

expert, annual energy costs between $100K and $2.5m)

http://www.ceere.org/iac/index.html

CHP for the Northeast – Assessment and Analysis Support

http://www.northeastchp.org/nac/services.htm

National Grid Whole Building Assessment Program

http://www.nationalgridus.com/non_html/WBAMOU_Final_5_22_09.doc

Deep Energy Retrofit Funding Opps.


