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Construction Costs Rising...and Rising
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Construction Costs Rising...and Rising



Construction Costs: PNW Multifamily (2015-2024)

60-70%

(5.0 - 5.5% annual)









Source: Blue Sky Consulting Group

Major Components of Affordable Housing Development Cost



Major Components of Construction Cost



Major Components Added Up = Hard Cost



20% cost
reduction

Pushing Cost Back to Achieve Better Buildings
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10% cost
reduction

Pushing Cost Back to Achieve(Better Buildings



Exploring Innovations to Reduce Cost & Make Better Buildings

* 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

e Lean Methods

— Optimizing the widget (i.e. unit plans) as basic
building blocks for efficient building layouts

— Deeper integration & collaboration (incl. subs)
— Target Value Design (TVD)
— Eliminating waste...



Cast-Efficient Design and Construction of Affordable Housing

Walsh Construction Co.

For more than 50 years Walsh Construction Co. has partnered with public housing agencies, non-profit
community developrment organizations and various for-profit entities across the Pacific Northwest to
deliver more than 15,000 units of affordabie housing to our communities. Each of those units is stiff
standing today and is serving as affordable housing. We have learned a few things along the way about
how to design and construct affordable housing in the most cost-efficient manner. We do not believe
design quality and cost-efficiency are mutually exclusive. We believe it is a matter of including cost-
efficiency as a valid constraint in the design of affordable housing and doing the best to give simpler,
“leaner” designs a sense of place, character and distinction. To start the conversation with project teams,
WALSH has developed the foliowing list of important considerations for cost efficient design and
Construction,

Praject Approach f Concept / Scaie

» Strive at afl thmes for simplicity. Applying a discipline to "keep it simpie” will go a long way towards
heining to reduce costs so that important architectural and performance Teatures can be included in
the project, even when working with Hmited budgets.

*» Consider developing a larger project, All things being egual, larger projects are more cost-efficient.
There are roughly the samie number of componeants to design, specify and construct in a 20-unit
buitding as in a 200-unit bullding. On larger projects, the cost of design services and construction
management can be spread over a greater number of units and thus the cost per unit can be brought
down significantly.



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
Building/unit layout on 2 foot module
Optimized structure / framing

Floor to floor heights set for drywall
(increments of 48”, 54”, 96”)

Stack the units (duh!)

Compact plumbing layouts
(“back to back” is most ideal)

Avoid cantilevers
Avoid steel (yes it is possible...)
“Disciplined” approach to windows

Standardize and repeat typical
elements

Prefabricate as much as makes sense
for the specific project



Standardize/Optimize

— Typical unit plans
— Corridors

— Exit stairways

— Foundation system
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— MEP systems

— Typical interior finishes
— Cabinets

— Appliances

— Lighting

— Elevator(s)

— Laundry facilities

Customize

Response to the site
Interface with the street

The space between buildings
Building plan / layout

Building form assing
\ ression
/0

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)



Optimization Potential

e Building form and massing



Keep it simple!
Keep it compact!
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Optimizing the Widget

SO WL,

Orchards Ph. I: 656 square feet Orchards Ph. lI: 608 square feet
30 feet wide 23 feet wide

Image Credit: Ankrom Moisan Architects



Enclosure
;-Area = 270 SF
(20% reduction)

Optlmlzmg the Wldget Vertical

Vertical
Enclosure
Area = 340 SF— °*
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Common Area (Corridor) = 108 SF Common Area (Corridor) = 74 SF
(32% reduction)
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Unit Plan Optimization

* Keep it simple, reduce materials, minimize waste...
— Less can be more

e Optimize width-to-depth (i.e. “aspect ratio”)
* Reduce circulation area

* Provide open space with flexible layout
 Use modular layout

e “Cut corners”

 Reduce walls and doors

 Make every inch count

e Repeat basic unit plans



Seeking Better Building Blocks for Affardable Housing: Notes on the Design of Unit Pians

Walsh Construction Co.

Unit plans are the basic building Bocks of multi-unit residential bullding design, Efficient untt plans are the
starting point for creating efficient bullding plans. A well faid out unit plan properly accommodates alf the
basic functional areas for living, cooking, dining, sleeping and bathing, and does so using a minimum of
sguare footage and buitding volume. deally, spaces should have a loose fit to accommodate multipie
activities and a variety of furniture layouts, There should be ample space within the unit for storage and the
area dedicated to circulation should be minimized.

Minimum area requirements for dwelling units advocated or required by some project stakeholders exceed
what is pecessary to provide commodious living space for occupants if the unit layouts are well planned and
optimized. The marke! rate housing delivery system dearly understands this and commaonly offers smaller
unit sizes, especially in more urban settings where occupants spend much of their daity {ife outside of the
unit. Affordable housing providers should consider challenging the minimum area requirements to create
more efficient building plans, reduce overall costs per unit, and thus stretch the resocurces that are to be
invested in the provision of affordable housing. More efficiency = more affordable homes delivered to the
community, for less subsidy per unit.

in the process of developing the most optimized unit plans in an effort towards standardization, WALSH
recently undertook a series of studies of different unit configurations and sizes for studio, one-bedroom and
two-bedroom units, working together with project partners at REACH COC and Ankrom Moisan Architects.
We built a full-size mockup of the units, to allow our team to test assumptions and fine {une the
configuration and sizing. The intent of the study was to develop efficient, standardized unit pltan layouts that
optimize the overall size of the units while not reducing their core functionality and Hvabibity. Plan layouts are
based on the following principles:



Use modular layout. The units are iald out on 2-foot modules. This supports the most efficient use of
framing and finish matenals. Exterior walls are laid out on 2-foot module to support optimum advanced
framing methods and windows are laid out on framing module to further simplify the wall framing and
reduce material use, while increasing thermai/energy performance by reducing thermal bridges.

“Cut corners.” No, this doesn't mean to cheat, or cheapen the design! The idea here is to reduce the number
of corners at the walls within the unit, which will improve framing and drywall productivity. At the exterior, it
is about avoiding steps in the wall plane as much as possiblie. These steps create framing and drywall
compiexity and add cost, and also introduce thermal bridges in the wall that reduce thermal/energy
performance and comfort.

Reduce walls and doors. The quantity of walis within the unit can be minimized to reduce costs and increase
Hexibility in use. Taken to its extreme, the only walls needed at a typical unit are those that enclose the
bathroom. The kitchen area is often “walled off” from the living area but does not need to be. Doors can also
be reduced to the minimum needed {0 maintain privacy or screen closet areas from view.

Make every inch count. Every inch matters when it comes to maintaining room sizes and clearances in the
prirmary spaces, to allow the greatest number of furnishing options and overall flexibility. Keep the bathroom
and kitchen dimensions as minimal as possibie while meeting accessibility requirements. A bathroom “pod” —
5'-4" wide x 9'-6” long ~ has been developed, based on the smallest, simplest layout that meetfs those
requirements for Type B units. Likewise, a kitchen “pod” - 12'-6" long — has been developed, with a
straightforward, compact layout that increases the overali usability of a limited amount of cabinetry and
counteriop while meeting accessibility requirements.

Repeat basic unit plans as much as possibie. The same basic optimized layout is used for all units, however
where articulation at the exterior is needed or desired for architectural reasons, the Hving zone can be
eniarged several feet to create articulation in the fagade, while adding some extra space to the
Hving/dining/kitchen areas. This move will also accommodate a slightly larger kitchen pod ~ 13°-6” long — that
may be needed to meet Type A accessibility requirements. Where a larger bathroom is reqguired to meet
Type A requirements, additional space can be borrowed from the closet area to allow a variety of



OHCS Min. Unit Requirements |~

* 600 SF min. area
* Efficient, flexible layout

* Avoid hallways

a1

e Bedrooms furnishable with two 2
twin beds

* Ample storage

OHLS Min. Slze 600 S5F
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Typical One Bedroom Unit
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600 square feet

Typical One
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Optimized One Bedroom Unit
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Optimized One Bedroom Unit
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9 3" |joists at 24"o.c.
at floors, typ.

Top flange joist
7 hangers, typ.

—Inner walls | Outer walls
framed "low" framed "high"

--------------------- O T T e e R T

FIoorFraming I




" OSB sheathing,
4'x8' sheets
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Floor Sheathing: S | |




40" wide window 60" wide window
atliving room . ' Ny 5 _/ ' at living room

5 : King studs at
____________________ N WU NN N . : ~ openings centered
’ on 2 foot grid

Window Laydut |




Cost Efficient Design and Construction
(CEDC)

UNIT PLAN BOOK

WALSH
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Additional Optimization Potential

e Building form and massing

e Structural system

* Enclosure system

 Mechanical and electrical systems
* Finishes (incl. drywall)
 Bathrooms

e Kitchens

e Cabinets

* Appliances

 Windows and doors



Optimization
Examples

* Framing

 Drywall



9'-1”

9’3"

42% reduction in
framing material



9'-1”

9’3"

25% reduction in
sheathing material



9'-1”

9’3"

16% increase in
whole wall R-value






























1 hour advanced frame exterior wall
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Optimization
Examples

* Framing

 Drywall

 Exit stair enclosure



COST...not just a “first cost” thing

e CEDC approach = Reducing first costs and reducing life cycle costs...

* Greater efficiency leading to reduced quantity on per unit / per person
basis yields:

— Operational cost reduction:
* Less area/volume to light, heat, cool, ventilate...

— Maintenance cost reduction:
* Less area to clean, maintain, repair...

— Replacement cost reduction:
* Less wall area / ceiling area to re-paint
* Less floor area to re-carpet / re-tile
* Less cladding area to re-paint / re-seal
* Less roof area to re-roof



Demonstration Projects

* Wy’East Plaza (fka 124t & Ash)
— 175 units workforce housing

e Buri Building (fka Glisan Gateway)
— 159 units workforce housing






Wy’East Plaza - Lean Construction Process

* Owner sets clearly defined goals / targets

— Goal 2 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
* Optimizing the widget(s)

— The unit plan is our basic building block...

* Trade partners involved early



Wy’East Plaza - Site (East Portland)
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Wy’East Plaza - Site Plan
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Wy’East Plaza - First Floor Plan
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Wy’East Plaza - Typical Floor Plan









Menu of Architectural / Programmatic 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

e Balanced ventilation system TARGET EUI =

* Heat recovery at ventilation 15-23 kBtu/sf/yr

e Shading elements at windows

* |Increased airtightness (roof, windows, exterior walls)

* |ncreased R-value (roof, windows, exterior walls, slab)

e Lighting: (LED fixtures, lighting controls)

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

 MEL: appliances (CEE Tier 11/111), elevators (MRL traction)



Wy’East Plaza - PH Feasibility Studies

| Swsianms



Enhanced Envelope / HRV /18% FF / Cl



Enhanced Envelope / HRV /18% FF / Cl



Performance Upgrades > PH/ ZE Ready

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

e Balanced ventilation system TARGET EUI =
$0 (already in)

* Heat recovery at ventilation 15-23 kBtu/sf/yr
$440,00_0 ($290k HRVS, $150k “ancilla!'y”) m

e Shading elements at windows $6klu n |t
$108,000 ($1200/window x 90 windows)

* |Increased airtightness (roof, windows, exterior walls)
$131,000 ($48k spray foam, 83k taped sheathing)

* |ncreased R-value (roof, windows, exterior walls, slab)
$-193,00-0 ($37k framing, Ok windows, 28k walls, 78k ci, 17k roof, 33k slab)

e Lighting: (LED fixtures, lighting controls)
$0 (already in)

* Plumbing: (water heater, low flow fixtures, pipe insulation)
$14,000 ($0k 95% eff. boiler, Ok faucets/showerheads, 14k pipe insulation)

 MEL: appliances (CEE Tier 11/111), elevators (MRL traction)
$49,000 ($280/refr x 175 refrigerators)
$32,000 (elevators - $4k/stop)

$967,000 (4.9% premium)




Performance Upgrades > PH/ ZE Ready

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

Balanced ventilation system TARGET EUI =

$0 (already in)

Heat recovery at ventilation 15-23 kBtu/sf/yr
$440,000 ($290k HRVS, $150k “ancillary”) .

Shading elements at windows $1 5k/u n It
$108,000 ($1200/window x 90 windows)

Increased airtightness (roof, windows, exterior walls)
$131,000 ($48k spray foam, 83k taped sheathing)

Increased R-value (roof, windows, exterior walls, slab)
$-193,00-0 ($37k framing, Ok windows, 28k walls, 78k ci, 17k roof, 33k slab)

Lighting: (LED fixtures, lighting controls)
$0 (already in)

Plumbing: (water heater, low flow fixtures, pipe insulation)
$14,000 ($0k 95% eff. boiler, Ok faucets/showerheads, 14k pipe insulation)

MEL: appliances (CEE Tier 11/111), elevators (MRL traction)
$49,000 ($280/refr x 175 refrigerators)
$32,000 (elevators - $4k/stop)

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

VRF heating/cooling + HPWH Ik
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Buri Building - First Floor Plan












Cost Tracking Log
Portland Area Affordable Housing Pipeline 2016-2024



Cost Tracking Log

Portland Area Affordable Housing Pipeline 2016-2024
TOTAL DEVELOPMENT COST RANGE: $161,000 - $730,000 per unit

ACTUAL RESULTS



CEDC Projects Across the Pacific Northwest

e Completed: * |In Construction:
— Clayton Mohr Commons, — Hilltop Housing, Tacoma
Oregon City — Killingsworth Apartments, Portland
— WYy’East Plaza, Portland
— Buri Building, Portland « Numerous other projects in design
— George Fleming Place, Seattle phase or pre-planning / conceptual
— Columbia Heights, Vancouver stages

— Trillium House, Warrenton

— Martha’s Place, Mt. Vernon

— The Aries Apartments, Seattle

— Good Shepherd Housing, Seattle
— Mercy Greenbrae, Lake Oswego

 Demonstrating broad replicability
and scalability...
























Image Credits: Kaplan Thompson Architects



Conclusion

e We need MORE homes =

* We need BETTER homes
— Low energy / low emission (PH, NZE) should be the standard not the exception...

 We have the methods, and the technology, to create BETTER homes...

Do we have the discipline to create MORE homes?



www.walshconstruction.com
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