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The largest affordable multifamily Passive House project in the United States
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Owner’s Motivation and Goals

Owner/Developer

• REACH has developed and managed affordable housing since 1982

Orchards at Orenco

• Today their portfolio has apartments for 1,852 individuals and families

• REACH’s goal is to provide Healthy, Safe, and Affordable living

• Affordability not only includes low rents and close proximity to work and schools, but also the cost of 

monthly utility bills

• In 2010 Dee Walsh, the Executive Director visited 

Europe to see how they were building and 

managing Passive Affordable Housing

• Dee returned encouraged and motivated

• REACH set a goal to have a Passive House 

project in their portfolio by 2015
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Project Overview

PHASE 1 - 2015 PHASE 3 – 2020+PHASE 2 - 2017
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Building Design
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Building Design

VIEW FROM NORTHWEST  CORNER
Rendering by William Wilson Architects
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Building Design
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Integrated Team / Integrated Approach

Orchards at Orenco

All core team members present on project from very beginning…
• Owner

• Design team

• Construction team

Design Charrette
• Very early on during design process

• All core team members present, plus key stakeholders

• Established many key concepts for project heading out of the gate

Developing the Design
• Highly iterative process…

• Design work   Modeling work (PHPP)   Cost analysis   Constructability review

• Repeat again…
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Integrated Team / Integrated Approach
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Integrated Team / Integrated Approach

Orchards at Orenco

SCHEMATIC SECTION

2014 October 08



Integrated Team / Integrated Approach

Orchards at Orenco

SCHEMATIC DETAILS
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Integrated Team / Integrated Approach

EXTERIOR WALL OPTIONS
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Envelope Design

Typical Exterior Wall Assembly: R-39
• Fiber cement siding w/ furring @ 24” o.c.
• 1-1/2” mineral fiber board insulation
• Building wrap weather barrier
• ½” Plywood w/ AB Tape at Seams (Air Barrier)
• 2x10 framing with blown-in fiberglass insulation
• Vapor barrier
• 5/8” Gypsum Wall Board

Typical Roof Assembly: R-81
• TPO Roofing Membrane (Fully adhered, White)
• ¼” Coverboard
• 12” Polyiso Insulation
• Temp Roof/Vapor Barrier
• ¾” Plywood w/ AB Tape at Seams (Air Barrier)
• Prefabricated Roof Truss
• 5/8” Gypsum Wall Board (2-layers)

Typical Slab Assembly: R-19
• 4” Concrete Slab
• Vapor Retarder
• 4” EPS Insulation (continuous under perimeter footings and at slab edge)
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Envelope Design

Critical Details
• Wall/Roof tie-in

• Window/door head, sill, jamb

• Structural connection at 

balconies/shading devices

• Interface at Passive House/Non-

Passive House zones 

• Exterior footing to wall
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Envelope Design
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Component Selection
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Component Selection - Windows

 Thermal Performance

 Airtight

 Watertight

 Affordable

 Locally Sourced

WINDOW WISH LIST

Euroline 4700 Series

U-0.16 BTU/hr.ft²°F
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Component Selection - Windows

Horizontal “Mullions”
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Component Selection - Windows
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Component Selection - Doors

Orchards at Orenco

 Thermal Performance

 Airtight

 Watertight

 Affordable

 Locally Sourced

DOOR WISH LIST

 Appropriate for Commercial Use

 Work with a Key-fob System/Auto Door Opener

 Low Threshold Sill (per Fair Housing Act and UFAS standards)

 Fire-rated
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Component Selection - Doors
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Custom Wood Door by Select Door
• 3” Solid Pine

• Custom UFAS/Fair Housing Act compliant threshold

• Drop Sweep

Component Selection - Doors
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Component Selection - Doors

Entry Door Threshold Detail
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Component Selection – Lighting & Appliances

Lighting Design/Considerations
• Pinned fluorescent lighting in units

• Discourages tenants from replacing lamps w/ less efficient incandescent bulbs 

• LED lighting in common areas

Appliance Considerations
• All appliances are provided to the tenant

• All appliances are Energy Star rated (REACH standard)

• Balancing energy budget, cost, and accessibility
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Passivhaus Approach
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• Maximize cost-effective energy reduction

•Developed by team of German physicists in 1990’s

•Continuation of US super-insulation and passive solar developments

Invest in this… …so we can heat with 

this amount of energy

~1000 W



Passivhaus Approach

Orchards at Orenco 2014 October 08

Source: Passivhaus Institut



Passivhaus Approach
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Typical components of a Passivhaus building



Passivhaus Approach
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•Energy modeling tool developed specifically for highly-efficient buildings

•“Passivhaus Planning Package” (PHPP)

U-window U-glass

U-frame

Y-spacer

Y-install

Conventional Energy 

Modeling:

1 Input

PHPP:

4 Inputs



Energy Analysis & Feedback

EARLY PLANNING: AVOID COMPLEXITY

2014 October 08



Orchards at Orenco 2014 October 08



Energy Analysis & Feedback

SCHEMATIC DESIGN: “RANGE OF MOTION” STUDY

• Performance Based not Prescriptive: Heat Demand & Primary Energy Demand

• LOTS of Variables

• Keep a Healthy Contingency (“You don’t know what you don’t know”)

• Excel is your friend
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Energy Analysis & Feedback

SCHEMATIC DESIGN: “RANGE OF MOTION” STUDY

For the Heat Demand Target…
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Narrowing In…

…but holding 20% contingency
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Narrowing In can take a while…
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And for the Primary Energy Target…
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Narrowing in on Appliance “Energy Budgets”…
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Reality check on Plug Loads…
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Energy Analysis & Feedback

DETAILED DESIGN: NARROWING IN 

• Vetting Component Selections

• Tighten Contingency as more becomes Known
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DETAILED DESIGN: NARROWING IN 
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DETAILED DESIGN: NARROWING IN 
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CONSTRUCTION DRAWINGS: KEEP CHECKING IN WITH THE MODEL
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PRECERTIFIED BY 

GROUND BREAKING!

• Contingency 

from 20% to 7%

• Appeal 

necessary to 

confirm HRV 

efficiency 

values

• PHIUS review 

was timely 

Energy Analysis & Feedback
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Building Systems
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HVAC Design
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HVAC Systems

HRV

HEAT 
PUMP

Heating & Partial Cooling
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HVAC Design

3 HRV Zones 

Cook ERV
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HVAC Design

Electric
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Overheating

Exterior overhangs 

at all windows. 

(Also west-facing 

shade from 

adjacent building)
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Overheating Study

50 cfm supply air per bedroom based on need to provide additional airflow for cooling.
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Domestic Hot Water

Gas water heater with supplemental storage.

Insulated trunk supply lines with elec trace tape 

reheat.
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Building Construction

Orchards at Orenco

Key Challenges

& Considerations

• Cost

• Pricing new materials and 

methods

• Constructability

• Keep it simple! (as possible)

• Evolution…not revolution

• Product availability / reliability

• Windows / HRVs

• Coordination of the work

• Managing subcontractors

• Phasing / Sequencing of work

• Managing quality…
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Building Construction

Orchards at Orenco

Quality Process

• Construction quality process begins 

during design…

• Diligent bid process

• Scope clarifications to bidders

• Detailed bid proposal review

• Coordination meetings

• Very early during construction

• Submittals / RFIs

• Mockups

• Passive House trade specialist on GC 

staff (Envelope & MEP)

• Independent review / inspections 

(PHIUS+ Rater…and Design Team)
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Progress Photos
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Progress Photos
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Lessons Learned

• eeee

• eee

• eee
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• eee
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Progress Photos
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Progress Photos
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Progress Photos
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Progress Photos
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Progress Photos
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Mockup development



Mockup development



Mockup development



Taped sheathing



Taped sheathing



Taped sheathing (detailing)



Taped sheathing (detailing)



Windows / Doors



Windows / Doors



Windows / Doors



Windows / Doors



Windows / Doors



Windows / Doors



Windows / Doors



End conditions



End conditions



Roof to wall strip in





Roof to wall strip in



Roof to wall strip in



Roof to wall strip in



Roof to wall strip in



Temp roof



Spray foam



Temp roof



Conclusions

• Would we do it again?

• Ankrom Moisan Architects – Yes  

• REACH – Maybe 

Orchards at Orenco

• The PH cost premium for this project in our area, climate, and construction 

type is 11%  ($161/sf)

• Biggest challenges

• Lack of PH Certified building components. Doors, Windows, HVAC 

equipment. The hit to the PHPP model hurts.

• Challenges of designing new, innovative detailing around thermal 

bridging and airtightness were costly for the design team.

• A motivated, integrated team approach with all parties “drinking the Kool-Aid” is 

essential. 

• ‘Normally’ does not exist.
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Lessons Learned
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Phase II

Orchards at Orenco

PHASE 1 - 2015 PHASE 3 – 2020+PHASE 2 - 2017
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Phase II

Orchards at Orenco 2014 October 08



Phase II
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Phase II
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