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Specify the standard for 
buildings and are based on 
protecting the public health, 
safety and general welfare



Least Fire Resistant
Least Safe
Least Accessible
Least Energy Efficient
Least Structurally Sound







These are standard 
processes/expectations if 

you want a code compliant 
building



Existing EUI: 112
Measured EUI: 46
(59% reduction from pre-

rehab)



Modeled EUI: 100.5
Modeled EUI: 35.2
(65% reduction from pre-

rehab)



Modeled EUI: 22.5
Measured EUI: 20.9



Modeled EUI:
20.2



Traditional Design Bid Build May Not Work





MARK O. HATFIELD BUILDING

Deep Energy Retrofit

• 106 S.R.O Units
• 43,964 sq.ft.
• 8 Floors
• Shared Bathrooms
• Shared Kitchens 



MARK O. HATFIELD BUILDING
Basic Building Design

•Siting
•Solar and Winds
•Geometry



•Window to Wall Ratio
•Thermal Bridging
•Frame
•Windows

MARK O. HATFIELD BUILDING
Enclosure



•Inefficient Boiler

MARK O. HATFIELD BUILDING
Mechanical



•Inefficient Radiators

MARK O. HATFIELD BUILDING
Mechanical



PASSIVE HOUSE FEASIBILITY
A Phased Approach to Deep Energy Retrofits 



BIG PICTURE PLANNING
The Ideal Package



ASSEMBLY OPTIONS



ENVELOPE PERFORMANCE STUDY
Annual Heating EUI (Source: Green Hammer)



COMPLETED PROJECT SCOPE
Phase 01

• Single pane windows replaced with Cascadia 
triple pane windows
• Windows and flashing designed to anticipate 
EIFS at a later date
• Mechanical ventilation designed to anticipate 
HRV at a later date
• Heating disconnected from oversized boiler and 
switched to unit electric heaters with connection to 
window watchers
• Installed new high efficiency DHW Heaters
• Concrete repair and air sealing
• Lighting upgrade in common areas (T12’s to T8’s 
and occupancy sensors)



Challenges
•Site Access

•Safety
•Contract Structure
•Size of Windows

•Unit Access/Timing
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Air Leakage Testing of Mockup













Total Energy Use (BTU’s per Sq.Ft.)
PERFORMANCE

Construction

47% total energy 
reduction



Dollars Per Occupant Per Year
PERFORMANCE

Dollars Per Year (Whole Building)

Before Rehab: $770
After Rehab: $530
Savings: $240

Before Rehab: $81,620
After Rehab: $56,224
Savings: $25,396

Percent Savings in Dollars Per Year: 31%

Someone Has to Measure and Know the Metrics



Orchards at Orenco
Passive House Construction





Design Stage Interface
REACH/Ankrom/WCC



Courtesy Ankrom Moisan





















Construction Stage Interface
REACH/Ankrom/WCC

Building Envelope Coordination















Construction Stage Interface
REACH/Ankrom/WCC

Mock Up























Construction Process
WCC/Subs





























Performance Verification
WCC/RDF



Not a quantitative test
Purely qualitative
5 infrared cameras
2 smoke pencils
1 Wizard Stick 

9 Curious Contractors



Preliminary Airtightness Test Result:  0.0875 ACH50









Westmoreland Union Manor





























Text Sample














