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• Great place

• Great people

• Great projects

• The heart of our 

organization…
– Serving mission    

driven clients

– Multi-unit housing, 

affordable…











• Framing the issue…
 COST  / AFFORDABILITY

• Addressing the issue…
 COST EFFICIENCY

• “Beta test” projects

Exploring A Path…
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Orchards at Orenco



Orchards at Orenco

• 167 unit affordable housing development in 

Hillsboro, Oregon (western suburb of Portland)

• Three phases

• 2012: design commenced

• 2018: completed third phase

• Developer/Owner: 

– REACH Community Development 



Orchards at Orenco Hillsboro, Oregon

PHASE II - 2016PHASE I - 2015

Image Credit: Ankrom Moisan Architects

PHASE III - 2018



Orchards at Orenco Ph. I

• 57 units of affordable workforce housing

• 57,750 SF building

• Completed June 2015

• PHIUS+ certification 

– Based on PHI Passivhaus Standard: EUI = 21

• Construction cost:  $159,000/unit ($158/sf)

– 11% cost premium over typical project by REACH



Image courtesy of Ankrom Moisan Architects

Orchards at Orenco Ph. II

Photo Credit: Sally Painter



Orchards at Orenco Ph. II

• 58 units of affordable workforce housing

• 49,900 SF building

• Completed July 2016

• PHIUS+ certification 

– Based on PHIUS+ 2015 Passive Building Standard 

(North America): EUI = 22

• Construction cost:  $147,000/unit ($173/sf)

– 8% cost/unit reduction from Phase I

(15%+ cost reduction if factoring in market escalation…)

– 5% cost premium to achieve Passive House 



Photo Credit: Ankrom Moisan

Orchards at Orenco Ph. III



• 52 units of affordable family housing 

• 62,750 SF building

• Completed September 2018

• Did not pursue Passive House certification

– Somewhat better than code minimum…

• Construction cost: $198,000/unit ($164/sf)

– Two years of severe cost escalation in Portland market 

Orchards at Orenco Ph. III



COST

• 5-15% cost escalation 

(annually) in PNW

• Multifamily market 

activity at all time high

– Subcontractor books are 

full

– Increasing margins

• Severe labor shortage

– Increasing wages

– Lower productivity

– Longer schedules

• Increasing material 

prices

• Natural events



Source: Ed Zarenski, Construction Analytics (edzarenski.com)

Construction Building Cost Indices



Source: Novogradac & Co.



The Cost of Affordable Housing

• Severe cost escalation in PNW multifamily 

construction market in recent years 

• Tax credit pricing exacerbating the problem…

• Housing providers finding it extremely difficult to 

finance projects, establish & maintain budgets

• Key stakeholders in affordable housing 

development raising concerns about escalating 

costs…established unit price limits to contain costs

• Leading to…



The Cost of Affordable Housing

• …desire among 

affordable housing 

developers and 

stakeholders alike 

to identify ways to 

reduce costs of 

current and future 

projects



COST CONTROL…NOW
DISCIPLINE



What “Housers” Want

• “Best value”

– A high level of quality…delivered at a low cost

• Healthy

• Comfortable

• Durable

• Energy Efficient

• Reliable

– Easy (and low cost) to operate, maintain, repair, replace…



Major Components of Development Cost

Source: Blue Sky Consulting Group



Major Components of Construction Cost



Major Components Added Up = Hard Cost



20% cost 
reduction

Pushing Cost Back to Achieve Better Buildings



10% cost 
reduction

Pushing Cost Back to Achieve Better Buildings



HOW?

• Cost Efficient Design and Construction (CEDC)

– Applying cost efficiency principles to overall design of 

buildings…and to building’s sub-systems

– Utilizing standardization, repetition, prefabrication

– Utilizing economies of scale whenever possible

• Lean Methods

– Optimizing the widget (i.e. unit plans) as basic building 

blocks for efficient building layouts

– Integration / Collaboration (incl. subs)

– Target Value Design (TVD)

– Eliminating waste…



CEDC – What Is It?

• A different approach…

• Focuses first on achieving most highly efficient 

building layouts and optimized designs, adapted 

to each unique site & program

• Focuses next on the largest scopes of work 

where the cost meter can be moved the furthest
– Site / Earthwork

– Concrete

– Framing

– Enclosure / Cladding

– Drywall

– Flooring

– HVAC

– Plumbing

– Electrical

– Fire Protection



CEDC – What Is It?

• Attempts to 

optimize the 80% 

of the building 

that’s 

buried/hidden…

• to maximize     

opportunities for 

the 20% that’s 

visible/felt/ 

experienced



– Typical unit plans

– Corridors

– Exit stairways

– Foundation system

– Structural system

– Enclosure system

– Windows and doors

– MEP systems

– Typical interior finishes

– Cabinets

– Appliances

– Lighting

– Elevator(s)

– Laundry facilities

– Response to the site

– Interface with the street

– The space between buildings

– Building plan / layout

– Building form / massing 

– Façade design / expression

– Building entry / lobby

– Community room(s)

– Public stairway

– Select common area finishes

– A few select unit plans

– A few select windows

– Balconies (if any)

– Roof deck amenity (if any)

Standardize/Optimize Customize

80% 20%



CEDC – What It Is Not

• CEDC is not a rush to the lowest common 

denominator, or to poorer quality buildings…

• Ultimate goal of CEDC is not to reduce cost to the 

absolute minimum, but rather to generate 

substantial savings through efficient layout and 

optimization of the basic design of the building…so 

that value-added, qualitative measures/features –

such as exterior or interior finish upgrades, or energy 

efficiency measures – can be considered and 

incorporated into the project





CEDC - Key Working Principles

• Strive to “keep it simple”

• Larger projects = economy of scale

• Seek out “unencumbered” sites

• Efficient building plans (net to gross area > 80%)

• Efficient unit plans (narrow “aspect ratio”)

• Simple and compact forms

• Layouts on 2 foot module

• Heights set for drywall (increments of 48” or 54”)



CEDC - Key Working Principles

• Stack the units (duh!)

• Back to back plumbing

• Avoid cantilevers

• Avoid steel (yes it is possible…)

• “Disciplined” approach to windows

– Bigger is not necessarily better…

– Staggered patterning…really?

• “Responsible” approach to cladding

• Standardize & repeat elements

• Prefab as much as makes sense

*







Pioneer Square facade



Pre 1900 building image 

(Stockholm)



Pre 1900 building image (Aira)



Pre 1900 building image (Aira)





Pre 1900 building image (Aira)



Post 1900 building image (Epler)







?

Why Is Every MURB a 100% Prototype?



Typical Multi-Unit Residential Building



Kit of Parts – Corridor 



Kit of Parts – Stairs, Elevator(s), Utility



Kit of Parts – Units



Kit of Parts – Entry, Common Spaces
at Ground Floor



Kit of Parts – Core & Shell



Standardization/ 
consistency at 
“core” elements

Variation/
customization at 
“shell” elements

Kit of Parts – Core & Shell



• Low-rise: 2-4 stories

• Mid-rise: 5-7 stories 

• High rise: 8 stories  

and up…

Model Building Types / Plan Types

I  - L  - C  - U  - O



Unit Plans = Basic Building Blocks

• Comfortable

• Pleasing

• Commodious

• Efficient

Image Credit: Moore Ruble Yudell Architects & Planners



?

Why Is Every Unit Plan Different?



Orchards at Orenco

Looking At Unit Plans

• PHASE I - 2015
• PHASE II - 2016

Image Credit: Ankrom Moisan Architects



Orchards Ph. I:  656 square feet
30 feet wide

Orchards Ph. II: 608 square feet
23 feet wide

Looking At Unit Plans

Image Credit: Ankrom Moisan Architects



Looking At Unit Plans

Vertical 
Enclosure 
Area = 340 SF

Common Area (Corridor) = 74 SF
(32% reduction)

Common Area (Corridor) = 108 SF

Vertical
Enclosure  
Area = 270 SF 
(20% reduction)



Orchards Phase I



(15% reduction)

(22% reduction)

(8% reduction)
Orchards Phase II



• 600 SF min. area

• Efficient, flexible 

layout

• Avoid hallways

• Bedrooms 

furnishable with 

2 twin beds

• Ample storage

OHCS Minimum Unit Requirements



Principles for Unit Plan Design

• Keep it simple, reduce materials, minimize waste… 

– Less can be more

• Optimize width-to-depth (i.e. “aspect ratio”)

• Reduce circulation area

• Provide open space with flexible layout

• Use modular layout

• “Cut corners”

• Reduce walls and doors

• Make every inch count

• Repeat basic unit plans









1BR per OHCS Minimum Requirements 



1BR per OHCS Minimum Requirements 
600 square feet



“Optimized” 1BR



“Optimized” 1BR
528 square feet



“Optimized” 1BR



“Optimized” 1BR

10’ 12’

BEDROOM LIVING



“Optimized” 1BR 





“Optimized” 1BR 



“Optimized” 1BR 



“Optimized” 1BR 



“Optimized” 1BR 







“Optimized” 1BR

Compact
bathroom
pod

Compact
kitchen
pod

Ample 
storage

Simple layout 
(fewer/straighter 
walls, fewer 
corners…)

Furnishable, 
flexible layout

Fewer 
doors



Ci’

“Optimized” 1BR

Living

Cooking/
Eating

Bathing

Storage

Sleeping



“Optimized” 1BR

FLEX 
ZONE

2’ x 6’ “Flex Zone” 

in each unit

• Bike storage

• Closet / cabinets

• Additional living 

space



Ci’

“Optimized” 1BR

Living

Cooking/
Eating

Bathing

Storage

Sleeping





Ci’

“Optimized” 1BR

Living

Cooking/
Eating

Bathing

Storage

Sleeping















25% increase 
in area 
dedicated to 
primary 
circulation



51% decrease 
in storage area



Unit Plans – 1 Bedroom



Unit Plans – 1 Bedroom



Unit Plans – 1 Bedroom (“Skinny” Option) 



Unit Plans – 1 Bedroom (“Skinny” Option) 



Options for Mockup

Option 1 



Options for Mockup

Option 2 



Options for Mockup

Option 3 



1 BR Unit – Option 1 Image courtesy of 

Ankrom Moisan Architectsc



1 BR Unit – Option 2 Image courtesy of 

Ankrom Moisan Architectsc



1 BR Unit – Option 3 Image courtesy of 

Ankrom Moisan Architectsc

























Unit Plan Options – Studios / 2 Bedroom























Furniture & Fixtures



Living Room Layouts - 11’ x 11’



Living Room Layouts - 11’ x 13’



Bedroom Layouts - 9’-6” x 11’



Bedroom Layouts - 9’-6” x 13’



Bedroom Layouts - 9’-6” x 13’



Optimization Potential

• Unit Plans  Building Plans

• Structure

• Enclosure

• MEP

• Bathrooms

• Kitchens 

• Cabinets

• Appliances

• Windows









42% reduction in 
framing material



25% reduction in 
sheathing material



16% increase in 
whole wall R-value



Typical MURB - Plan

24’ x 25’  1BR apartments

36’ x 27’ 2BR apartments



Optimized MURB - Plan

24’ x 25’  1BR apartments

36’ x 27’ 2BR apartments

22’ x 24’

32’ x 26’



Typical MURB - Elevation



10’-3” 
(yields 9’ 

ceiling)



Typical MURB - Elevation

24’ x 25’  1BR apartments

36’ x 27’ 2BR apartments

10’-3” floor to floor height



Optimized MURB - Elevation

24’ x 25’  1BR apartments

36’ x 27’ 2BR apartments

10’-3” floor to floor height

22’ x 24’

32’ x 26’

9’- 0 7/8”



Optimized MURB - Elevation

19% reduction in 
vertical enclosure

24’ x 25’  1BR apartments

36’ x 27’ 2BR apartments

10’-3” floor to floor height

22’ x 24’

32’ x 26’

9’- 0 7/8”

13% reduction in 
gross floor area

(Form factor: 1.029  0.998)

22% reduction in 
building volume



CAN WE LIVE WITH 8 FOOT CEILINGS?



– Typical unit plans

– Corridors

– Exit stairways

– Foundation system

– Structural system

– Enclosure system

– Windows and doors

– MEP systems

– Typical interior finishes

– Cabinets

– Appliances

– Lighting

– Elevator(s)

– Laundry facilities

– Response to the site

– Interface with the street

– The space between buildings

– Building plan / layout

– Building form / massing 

– Façade design / expression

– Building entry / lobby

– Community room(s)

– Public stairway

– Select common area finishes

– A few select unit plans

– A few select windows

– Balconies (if any)

– Roof deck amenity (if any)

Standardize/Optimize Customize

80% 20%



Residential Building Types

• Multi-Unit Residential Buildings (MURBs)

– Double-loaded, interior corridor

– Single-loaded, exterior walkway

– Stacked flats, walk-up

– Rowhouses

– Four-unit residential building (fourplex)

– Three-unit residential building (triplex) 

– Two-unit residential building (duplex)

• Single-Family Houses



RANDOM THOUGHTS SEGMENT



Think hard about “TRADEOFFS”…



COLOR is cheap…



Perhaps EVOLUTION is better than revolution…



Should housing be BIG “A” or little “a”?



Just because we can doesn’t mean we should



CEDC = Radical Simplicity



Demonstration (“Beta Test”) Projects

• 124th & Ash 

– 175 units workforce housing

• Glisan Gateway 

– 162 units workforce housing

• Pleasant Avenue

– 24 units family housing for 

veterans



Image Credit: Ankrom Moisan Architects 124th & Ash



124th & Ash

• Developer/ Owner: REACH Community Development

• Architect: Ankrom Moisan Architects

• Contractor: Walsh Construction Co.

• New construction project in REACH pipeline

• Awarded MMT grant to support innovation in 

production of cost efficient affordable housing

• Programmed as 150-190 unit project (final unit   

count is 175)



124th & Ash - Lean Construction Process

• Owner sets clearly defined goals / targets

– Goal   30% reduction in total development cost 
compared to OHCS baseline

• High degree of team collaboration

– WALSH / AMA / REACH

• Target Value Design

– Estimate the concept…then design to the estimate

• Trade partners involved early

• Optimizing the widget(s) 

– The unit plan is our basic building block…

• Pull Planning



124th & Ash - The Goal



SE 124th & Ash - Site (East Portland)



124th & Ash - Site Design Concept



124th & Ash - Early Studies



124th & Ash (with smaller units)



124th & Ash (with 24’ deep units)



Efficiency Comparison

*Target Cost for 124th & Ash schemes based on $176/SF

**Orchards I cost in 2014 dollars, Orchards II cost in 2015 dollars, 124th & Ash costs in 2016 dollars

** ** ** ** **



Efficiency Comparison

*Target Cost for 124th & Ash schemes based on $176/SF

**Orchards I cost in 2014 dollars, Orchards II cost in 2015 dollars, 124th & Ash costs in 2016 dollars

** ** ** ** **



124th & Ash - Site Plan
Image Credit: Shapiro / Didway



124th & Ash - First Floor Plan

Image Credit: Ankrom Moisan Architects



124th & Ash - Typical Floor Plan

Image Credit: Ankrom Moisan Architects



124th & Ash - Typical Unit Plans

Image Credit: Ankrom Moisan Architects



124th & Ash - Typical Floor Plan
Image Credit: Ankrom Moisan Architects



Circulation

Kitchen/Bath/
Storage

Living/Bed/ 
Other…

80%

20%

124th & Ash - Units (Living Rooms, Bedrooms, etc.)



Standardization/ 
consistency at 
“core” elements

Variation/
customization at 
“shell” elements

Kit of Parts - Core & Shell



Image Credit: Ankrom Moisan Architects

124th & Ash – Early Form Studies



124th & Ash – Structure



124th & Ash – Structure



124th & Ash – MEP



124th & Ash – MEP



124th & Ash – MEP



124th & Ash – MEP



124th & Ash – MEP



124th & Ash – MEP



124th & Ash – Current Status

Image Credit: Ankrom Moisan Architects



Image Credit: Ankrom Moisan Architects

below target cost
39%

Construction cost:  $111k/unit
124th & Ash



• Balanced ventilation system

• Heat recovery at ventilation

• Shading elements at windows

• Increased airtightness (roof, windows, exterior walls) 

• Increased R-value (roof, windows, exterior walls, slab)

• Lighting: (LED fixtures, lighting controls)

• Plumbing: (water heater, low flow fixtures, pipe insulation) 

• MEL: appliances (CEE Tier II/III), elevators (MRL traction)

Menu of Performance Upgrades



Menu of Architectural Upgrades

• Increased articulation

• Premium cladding or roofing materials  

• Enhanced entry / lobby / common areas

• Balconies / patios

• Roof deck / courtyard

• Sunspaces / social nooks

• “Irresistible” stairway

• Enhanced landscape 



Performance Upgrades  PH / ZE Ready

• Balanced ventilation system

• Heat recovery at ventilation

• Shading elements at windows

• Increased airtightness (roof, windows, exterior walls) 

• Increased R-value (roof, windows, exterior walls, slab)

• Lighting: (LED fixtures, lighting controls)

• Plumbing: (water heater, low flow fixtures, pipe insulation) 

• MEL: appliances (CEE Tier II/III), elevators (MRL traction)

TARGET EUI = 

15-23 kBtu/sf/yr



124th & Ash - PH Feasibility Studies



Enhanced Envelope / HRV / 18% FF / CI



Enhanced Envelope / HRV / 18% FF / CI



• Balanced ventilation system

• Heat recovery at ventilation

• Shading elements at windows

• Increased airtightness (roof, windows, exterior walls) 

• Increased R-value (roof, windows, exterior walls, slab)

• Lighting: (LED fixtures, lighting controls)

• Plumbing: (water heater, low flow fixtures, pipe insulation) 

• MEL: appliances (CEE Tier II/III), elevators (MRL traction)

Performance Upgrades  PH / ZE Ready

TARGET EUI = 

15-23 kBtu/sf/yr

$19,487,763 x .05 = $974,388 budget

$0 (already in)

$440,000 ($290k HRVS, $150k “ancillary”)

$108,000 ($1200/window x 90 windows)

$131,000 ($48k spray foam, 83k taped sheathing) 

$193,000 ($37k framing, 0k windows, 28k walls, 78k ci, 17k roof, 33k slab)

$0 (already in)

$14,000 ($0k 95% eff. boiler, 0k faucets/showerheads, 14k pipe insulation) 

$49,000 ($280/refr x 175 refrigerators)

$32,000 (elevators - $4k/stop)

$967,000    (4.9% premium)

$6k/unit



124th & Ash - Ventilation Routing Concept



• Balanced ventilation system

• Heat recovery at ventilation

• Shading elements at windows

• Increased airtightness (roof, windows, exterior walls) 

• Increased R-value (roof, windows, exterior walls, slab)

• Lighting: (LED fixtures, lighting controls)

• Plumbing: (water heater, low flow fixtures, pipe insulation) 

• MEL: appliances (CEE Tier II/III), elevators (MRL traction)

Performance Upgrades  PH / ZE Ready

TARGET EUI = 

15-23 kBtu/sf/yr

$19,487,763 x .05 = $974,388 budget

$0 (already in)   + $260,000

$440,000 ($280k HRVS, $130k “ancillary”)

$108,000 ($1200/window x 90 windows)

$131,000 ($48k spray foam, 83k taped sheathing) 

$193,000 ($37k framing, 28k walls, 78k ci, 17k roof, 33k slab)  + $28,000

$0 (already in)  + $40,000

$14,000 ($0k 95% eff. boiler, 0k faucets/showerheads, 14k pipe insulation) 

$49,000 ($280/refrigerator x 175 refrigerators)

$32,000 (elevators - $4k/stop)

$967,000 + 328,000 = 1,293,000    (6.6% premium) 

$8k/unit



Performance Upgrades  PH / ZE Ready

TARGET EUI = 

15-23 kBtu/sf/yr

$19,487,763 x .05 = $974,388 budget

$0 (already in)   + $260,000

$440,000 ($280k HRVS, $130k “ancillary”)

$108,000 ($1200/window x 90 windows)

$131,000 ($48k spray foam, 83k taped sheathing) 

$193,000 ($37k framing, 28k walls, 78k ci, 17k roof, 33k slab)  + $28,000

$0 (already in)  + $40,000

$14,000 ($0k 95% eff. boiler, 0k faucets/showerheads, 14k pipe insulation) 

$49,000 ($280/refrigerator x 175 refrigerators)

$32,000 (elevators - $4k/stop)

$967,000 + 328,000 + 1,380,000 = $2,675,000 (13.7% premium) 

$15k/unit

VRF heating/cooling + HPWH

• Balanced ventilation system

• Heat recovery at ventilation

• Shading elements at windows

• Increased airtightness (roof, windows, exterior walls) 

• Increased R-value (roof, windows, exterior walls, slab)

• Lighting: (LED fixtures, lighting controls)

• Plumbing: (water heater, low flow fixtures, pipe insulation) 

• MEL: appliances (CEE Tier II/III), elevators (MRL traction)



1 hour advanced frame exterior 

wall



1 hour advanced frame exterior 

wall



1 hour advanced frame exterior 

wall











1 hour advanced frame exterior 

wall



1 hour advanced frame exterior 

wall



1 hour advanced frame exterior 

wall







Image Credit: American Wood Council



Glisan Gateway Image Credit: MWA Architects



Glisan Gateway Workforce Housing

• Developer/ Owner: Northwest Housing Alternatives

• Architect: MWA Architects

• Contractor: Walsh Construction Co.

• New construction project in NHA pipeline

• Awarded MMT grant to support innovation in 

production of cost efficient affordable housing

• Programmed for 120-160 units (final unit count is 

159)



Glisan Gateway - Site (East Portland)

Images Credit: MWA Architects



Glisan Gateway - Initial Site Concepts



Glisan Gateway - Plan Development

Image Credit: MWA Architects



Glisan Gateway - Budget Challenges

• City Requirements / Enhancements

– Street dedication along NE Glisan

– Bikeway (10 foot width along east property line) with 

pavement, landscape and lighting features

• Design Review (Portland Design Commission)

– Tall first floor (12 feet clear to structure) at Glisan Street 

frontage…to accommodate potential commercial uses

– Premium cladding materials at exterior 

– Landscape treatment / detailing at street and bikeway 

frontages



Glisan Gateway - First Floor Plan

Image Credit: MWA Architects



Glisan Gateway - Typical Floor Plan

Image Credit: MWA Architects



Glisan Gateway - Typical Unit Plans

Image Credit: MWA Architects



Glisan Gateway - Elevation & Section

Image Credit: MWA Architects



Glisan Gateway - Bird’s Eye View

Image Credit: MWA Architects



Glisan Gateway 
Construction cost:  $123k/unit Image Credit: MWA Architects



Pleasant Avenue - Site (Oregon City)

Image Credit: KASA Architects



Image Credit: KASA Architects
Construction cost: $179k/unit

Pleasant Avenue



Portland Area Affordable Housing Pipeline



Portland Area Affordable Housing Pipeline



Seattle







• Othello Park (Low Income Housing Institute)

– 107 units workforce/family housing ($215k/unit)

• Bitter Lake (Bellwether Housing)

– 208 units workforce/family housing ($230k/unit)

• Elizabeth Thomas Homes (Catholic Housing Services)

– 120 units family housing ($251k/unit) 

– $315k/unit prior to CEDC based re-design…

• Skagit County PSH (Catholic Housing Services)

– 74 units permanent supportive housing, in Mt. Vernon 

($161k/unit)

Seattle Area Projects



Elizabeth Thomas Homes
Image Credit: Environmental Works



ETH

• Original design

• $315k/unit

Image Credit: Environmental Works



Image Credit: Environmental Works



Image Credit: Environmental Works

















Construction Cost (estimated): $251k/unit (22% reduction from Sept. ‘18 scheme) 

Elizabeth Thomas Homes



• We need more homes   3,900 x 1.1 = 4,300  (yes!)

• We need better homes

– Low energy (PH, NZE) should be the standard not the 
exception…

• We have the technology, we have the discipline... (or 
do we?)

• What are we waiting for? 

Conclusion



walshconstruction.com

Thank You
msteffen@walshconstruction.com


