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1. Understand the cost-benefit equation for a non-
profit developer pursing and achieving Phius-
certified construction for nine similar homes in 
two phases of design and construction

2. Consider whether Phius Performance or 
Prescriptive Path may be best suited for your 
project by hearing the challenges to certifying 
projects through the Phius Performance Path for 
multiple homes, and how Prescriptive Path solves 
some of these challenges while presenting new 
ones

3. Explore how Phius Prescriptive Path impacts 
project timeline and costs, from design through 
construction and certification

4. Come full circle and see preliminary post 
occupancy evaluation results, including energy 
and indoor air quality data



Housing in Action & Precipitate 2

Who are We?

Elizabeth Turner, CPHC
s he /he r
• MArch & MS Sus ta inable  De s ign, 

Unive rs ity of Minne sota
• BA Re lig ion & Fine  Art  St . Olaf 

Colle ge
• Archite ct  & CP HC, P re cipita te
• (5 )/5  P hius  (De s ign) Ce rt ifie d Single  

Fam ily
• (4 )/2 P hius  (De s ign) Ce rt ifie d Mult i 

Fam ily with 3  unde rway
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Who are We?

Azad Lassiter, CPHB he /him

• B.S. Cons t ruct ion Manage m e nt  John 
Brown Unive rs ity. 

• P HL -> MSP  
• Re al Es ta te  De ve lopm e nt  P roje ct  

Manage r a t  Hous ing In Act ion 
(form e rly Urban Hom e works )

• Ge ne ra l Cont ractor a t  High-
pe rform ance  Builde rs  of Minne s ota

• 5 /7 P hius  ce rt ifie d Single  fam ily 
buildings  in MN*
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WHY is HIA building Passive Houses

Who is HIA?
Hous ing in Act ion is  com m it te d to  
building a  future  whe re  s afe , s table , and 
dignifie d hous ing is  a  re a lity for 
e ve ryone . By building affordable  
hom e owne rs hip opportunit ie s , 
providing dignifie d re nta ls  as  a  
foundat ion for growth, cre a t ing 
acce s s ible  pa thways  to  
hom e owne rs hip, and conne ct ing 
com m unit ie s  to  the ir e le cte d offic ia ls , 
HIA not  only s e e ks  to  offe r re lie f to  
ne ighbors  within the  curre nt  unjus t  
hous ing s ys te m , but  cre a te  change  s o 
our work is  no longe r ne e de d.

https://housinginaction.org/

https://housinginaction.org/
https://housinginaction.org/
https://housinginaction.org/
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It fulfils our mission
The mission of Housing In Action is to lead the fight for housing justice 
so that all people have a safe , stable , and dignified place to live.
• Safe

• Passive Homes help us create safer and healthier living spaces. 
• Indoor Air Quality, Security, non toxic Materials. 

• Stable
• Reduced Energy Bills provides lower TCO for 60 -80% AMI Buyers

• Dignified
• Our homes are part of the solution for increased climate equity. 
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Where did we start?
Funding Priorities
• City of 

Minneapolis 
• Minneapolis 

Homes 
• Green Cost 

Share
• Metropolitan 

Council LHIA
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Project Partners
HELP of  Values Aligned Partners
• P re cipita te  Archite cture  

• Elizabe th Turne r, AIA, CP HC
• ht tps ://www.pre cipita te arch.com /

• Ce nte r For Ene rgy and Environm e nt
• Local Builde rs

• JR Re m ode le rs  and Builde rs
• The  Fort re s s  P roje ct

• Trade s
• Binde r He at ing and Air Condit ioning
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Phase 1: Phius CORE 2021 
• 4 bedrooms 2 bath 

(1 bed/bath 
visitable floor 1)

• Living room / 
kitchen face South 
with larger 
windows

• Orient roof for 
future solar
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Phase 1: Phius CORE 2021 
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Phius CORE 2021 Targets 

811 31st Targets from Phius (left) and results from WUFI Passive (below)
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Phius CORE 2021 Modeled Energy Use 
kBtu/SF/year: 17.7 • Assembly values

• Roof
• Walls
• Slab
• Windows / Doors

• Mechanical 
Systems
• Air Source Heat Pump
• Energy Recovery Ventilator
• Domestic Hot Water

• Appliances
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One Design Five Lots

2233 (N entry)

2236 (W entry)

2234 (E entry no solar)

2235 (E entry)

2237 (W entry +3.5”)
Target 12.1Target 2.8
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Phase 1: Foundation
Design and Products
• FP SF

• Build Sm art  J-
Form  R25
• Warm Form

• Ste go Wrap 
Vapor Barrie r

• P lan Re vie w!!!
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Phase 1: Foundation
Design and Products
• FP SF

• P lan Re vie w!!!
R403.1.4.1 Frost protection.
Footings shall not bear on frozen soil.
Foundation walls, piers, and other permanent
supports of buildings and structures not
otherwise protected from frost shall be
protected by one or more of the following
methods:
1. Extended below the frost line specified

in Table R301.2(1).
2. Constructing in accordance with Section

R403.3.
3. Constructing in accordance with ASCE 32.
4. Erected on solid rock.
5. Constructing in accordance with

Minnesota Rules, Chapter 1303.
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Phase 1: Wall

Design and Products
• Walls

• LP  on ¾  ra in s cre e n
• Me nto 10 0 0  WRB
• 12” SIP S R4 8
• Inte llo
• 2x4  St ructura l Wall

• Fibe rglas s  Bat t  
R15

• Drywall

• Structura l!!!
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Phase 1: Wall

Design and Products
• Walls

• LP  on ¾  ra in s cre e n
• Me nto 10 0 0  WRB
• 12” SIP S R4 8
• Inte llo
• 2x4  St ructura l Wall

• Fibe rglas s  Bat t  
R15

• Drywall

• Structura l!!!
• $8 5 22.4 6
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Phase 1: Ceiling and Roof
Design and Products
• Ce iling

• Ene rgy He e l and 
blown in fibe rglas s  
R6 0

• Utility Chase  
• Inte llo  Cap

• EZ Hatch
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Phase 1: Equipment
Design and Products
• Equipm e nt  Spe cs

• DHW: ASHP  3 .4 5  UEF-
Volte x Hybrid 

• ERV: Re ne wAire EV 
P re m ium  L

• ASHP  Mits ubis hi M-
Se rie s  
• 10 .4  HSP F
• 18 .4  SEER

• Windows  Acce s s  Tilt  
Turns  0 .15  U-Value
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Phase 1: Renewables
Solar and Net Positive
• 10 .5  kW Sys te m

• Ins ta lle d for $3 .8 0 /wat t
• Xce l Ene rgy low incom e  

up front  ince nt ive  for 
$2.75 /wat t

• Gre e n cos t  share  
product ion re bate  
$ .4 0 /wat t

• Tax Cre dit s  for long te rm  
owne rs  3 0 -4 0 %

• Xce l P roduct ion 
ince nt ive  for $ .0 3 /kwh

• + any ne t  e ne rgy sold to  
xce l.



Housing in Action & Precipitate 28

Phase 1:Results
5  Affordable  Hom e  owne rship Oppourtunit ie s
• Available at 80% AMI and 60% AMI with landtrust component
• Lower Cost of Ownership

• Es t im ate d $3 3 3  le s s  pe r m onth in te rm s  of ut ility bills
• Healthier Home and Community

• All e le ct ric-no fos s il fue ls
• Be t te r Indoor Air Quality

• More  Durable  Hom e s
• Wate r Control
• Vapor Control
• Conde nsat ion Manage me nt
• Drying P ote nt ia l
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Phase 1:Results
Education of High Performance and Building Science Concepts
• 20 + Site  Tours  this  ye ar and count ing

• Contractors, Architects, Developers, Parade of Homes, University, 
Churches and others

• Hands  on Expe rie nce  working in a  P as s ive  House
• 2 new GCs (5 staff members)
• 1 Architecture Firm (4 Architects)
• 1 Energy Rater Firm (3 Raters)
• 50 + unique subcontractors
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Phase 1: Net Positive
High performance Homes
• HERS Score  28  (P re lim  

be fore  Solar)
• Net Positive with Solar  

-8
• Mid point  Blowe r Door 

• 0.03 CFM50/𝑓𝑓𝑓𝑓2
• .45 ACH
• 5+ times more airtight 

than the code requires



Housing in Action & Precipitate 31

Phase 1: Net Positive
High performance Homes
• HERS Score  28  (P re lim  

be fore  Solar)
• Net Positive with Solar  

-8
• Mid point  Blowe r Door 

• 0.03 CFM50/𝑓𝑓𝑓𝑓2
• .45 ACH
• 5+ times more airtight 

than the code requires



Housing in Action & Precipitate

IEQ – site 1
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IEQ – site 2
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Phase 2: Phius Prescriptive Path
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Use Prescriptive Path
• Le ss  cos t ly to  m ode l & 

ce rt ify

• More  ce rta inty during 
de s ign & cons t ruct ion

• Can re duce  SIP  insula t ion 
from  12” to  6 ”

Add Basement
• Addit ional SF for m inim al 

e xt ra  cos t

• Sim plify cons t ruct ion & 
pe rm it t ing

• More  space  for m e chanica l 
sys te m s

Design Tweaks
• Incre ase  le ngth EW for solar 

& m ore  ge ne rous  floorplan

• Make  SIP  s t ructura l so 
porche s  can be ar on walls  
and not  be  fre e s tanding 
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Phase 2: Phius Prescriptive Path
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Phase 2: Phius Prescriptive Path
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Basement enables:

• Breathing room on first floor 
and smarter layout 

• Space for DWH ASHP 
functionality (700 CF free 
space)

• Addition SF for minimal 
additional cost that can be 
built out over time
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Prescriptive Checklist
Difficulty of designing one house for 5 lots compared to 

Prescriptive (solar heat gain)

37

Ua calculations



Housing in Action & Precipitate

Prescriptive Checklist
Difficulty of designing one house for 5 lots compared to 

Prescriptive (solar heat gain)

38

Ua calculations
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Prescriptive Checklist: Total UA
Difficulty of designing one house for 5 lots compared to 

Prescriptive (solar heat gain)
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Ua calculations
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Prescriptive Checklist: Total UA

40
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Structure informing design: porch

41
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Detail comparison: Footing
Prescriptive Path

42

Performance Path
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Detail comparison: Wall / Foundation
Prescriptive Path

43

Performance Path
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HERS comparison

44

Prescriptive PathPerformance Path
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Budget Review

Phase 2 - Bid

45

• Contractor 1 Average $519,525
• Home 1-$512,864
• Home 2-$523,654
• Home 3-$522,058

• Contractor 2 Average $535,651
• Home 4-$535,781
• Home 5-$535,522

Phase 1 - Completed
• Home 6

• Contractor 2 - $542,966
• Home 7

• Contractor 2 - $579,407
• Contractor 3 - $469,920 awarded
• Contractor 4 - $443,228
• Contractor 5 - $583,755
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Budget Review -Per Sf Cost

Phase 2 - Bid
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• Average Cost $525,976.29
• Total Project• $316 per SF

• Sitework
• Landscaping, Sidewalks• $2.84 per SF

• Garage
• Foundation, Driveway, Framing, Siding, 

Roofing, Electrical• $54.91 per SF

• Just the House
• Inlcudes excation, Utilities and all main 

building components
• $287.68 per SF

Phase 1 - Completed
• Home 6

• Total Project 
• 2,712 SF includes basement

• $200 per SF
• 1,808 SF Finished Only

• $300 per SF
• $267 per SF without Garage and 

Site

• Home 7
• Total Project

• 2712 SF includes basement
• $173 per SF

• 1,808 SF Finished Only
• $260 per SF
• Don’t have Data without Garage and 

Sitework
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Budget Review

Phase 2
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• Foundation Slab on Grade
• Build Smart System $36,000-

40,000
• Polished Concrete $10,000

• Excavation
• Shallow Excavation $12,600
• Soil Corrections 8,000-28,000

• SIPS $33,000
• Windows $16,000

Phase 1
• Foundation Full Basement

• ICF $60,000
• Eng. Hardwood Finish Floor 

$10,000
• Excavation

• Deep Excavation $29,622
• Shoring $10,000
• Soil Correction Unlikely at full 

basement depth
• SIPS $26,000
• Windows $27,000
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Questions

48
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