
Advocacy, Development, Maintenance, Management

Humanity



Affordable Housing 
• Senior Housing

• Family Housing

• Housing First

• 125 Properties

• 3,000 Units 

• 5,000 Residents

• 500+ units in pre-development



The Societal Importance of  
Equitable Housing

20,000 – 25,000 Affordable Housing units     
   are needed to meet current demand



Opposing Challenges Effecting Production 

Cost Caps

Labor Pool
Shrinking Work Force 

Material Shortages
6–12-month Recovery 

Design Requirements
Energy Design Jargon 



Energy Jargon 

• Passive House 

• Net Zero

• LEED

• Living Building Challenge

• Enterprise Green

• Energy Star

• Carbon Neutral

• PV & EV Ready

• Sustainable

• Energy Efficient

• MUBEC or Stretch Code

• Source vs Site Energy



Stonecrest II 2013 

25 Garden Style Units

• Hydronic Heat Distribution
• LPG Fuel Source
• High Performance Boilers
• Programmable Thermostats
• Digital Controlled Mechanicals
• Solar Pre-Heat Water System





$10K per year for fuel & $10K per year in service calls 



Air Barriers

Tyvek House wrap
 

Henry Blue Skin
 

Liquid Barrier
 

Huber Zip Wall 



Huber Zip R-12



WHAT’S BEHIND THE WALL



Envelope Roof



Envelope Wall 



Envelope Foundation 



CONNECTING THE WALL TO THE FOUNDATION





1. Cut barrier ½ - ¾Cut Barrier
Apply Mastic

4” Grace

6” Grace

Slab 2.   Apply mastic top

3.   Set barrier

4.   Apply 4” Grace

5.  Apply 6” Grace

Set Barrier





MEASURING THE ENVELOPE



409 - 2015
0.12 CFM@50/SF.ENV

Ridgewood -2016
0.08 CFM@50/SF.ENV

Bayside Anchor -2016
0.06 CFM@50/SF.ENV

Young St -2015
0.07 CFM@50/SF.ENV

Bartlett – 2017
0.10 CFM@50/SF.ENV

Maine Building Code 
Blower Door Requirement 

0.30 CFM@50/SF.ENV

mailto:CFM@50/SF.ENV
mailto:CFM@50/SF.ENV
mailto:CFM@50/SF.ENV
mailto:CFM@50/SF.ENV
mailto:CFM@50/SF.ENV
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Wessex - 2020
0.09 CFM@50/SF.ENV

GVP - 2021
0.13 CFM@/SF.ENV

Hillside - 2022
0.09 CFM@50/SF.ENV

West End 1 - 2020
0.11 CFM@50/SF.ENV

Deering Place – 2020
0.11 CFM@50/SF.ENV

West End 2 - 2023
0.09 CFM@50/SF.ENV

mailto:CFM@50/SF.ENV
mailto:CFM@/SF.ENV
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BUILDING MECHANICALS



VRF

DUCTED HP DOAS & DUCTPTHP

RESISTANCE HEAT PUMP



DECENTRALIZED ERV HPDHW GAS DHW BOILERS



MEASURING UTILITY PERFORMANCE

FIVE YEAR REVIEW

SENIOR & HOUSING FIRST

VS

FAMILY PROPERTIES



AVESTA HOUSING  - NEW CONSTRUCTION 2005 - 2017

Property C.O. Year Resident Type
Number 

Units

Gross Floor 

Area

Operating 

Cost/Unit (5 Year 

Avg)

MMBTU/Unit MMBTU/Sq. Ft. 
Total Metric 

Tonnes CO2/Unit
Building Design

Wessex Woods 2021 Senior 40 31,950                 755$                        22 0.028 3.79 High Performance

Meadows 2 & 3 2019 Senior 48 43,344                 649$                        16 0.018 3.28 Passive

Blackstone II 2018 Senior 19 14,607                 945$                        30 0.039 4.79 High Performance

Bartlett Woods 2017 Senior 28 24,147                 685$                        34 0.039 3.35 High Performance

Meadows 1 2017 Senior 24 21,672                 1,002$                    37 0.041 5.31 Code Compliance

Huston Commons 2016 Housing First 30 21,375                 1,105$                    46 0.065 5.46 Code Compliance

Ridgewood II 2015 Senior 24 23,026                 647$                        25 0.026 3.21 LEED

Thomas Heights 2015 Housing First 18 13,452                 1,123$                    50 0.067 5.53 Code Compliance

Young Street 2015 Senior 28 25,594                 1,173$                    35 0.038 5.73 High Performance

Cascade Brook 2012 Senior 30 29,278                 1,292$                    45 0.046 6.12 Code Compliance

Florence House 2010 Housing First 25 31,345                 2,476$                    100 0.079 12.26 Code Compliance

Little Falls Landing 2006 Senior 24 20,805                 1,275$                    70 0.081 6.20 Code Compliance

Logan Place 2005 Housing First 30 18,407                 1,098$                    60 0.098 5.34 Code Compliance

Unity Gardens 2005 Senior 24 28,653                 2,424$                    102 0.086 11.15 Code Compliance

Senior & Housing First

Family Properties

Property C.O. Year Resident Type
Number 

Units

Gross Floor 

Area

Operating 

Cost/Unit (5 Year 

Avg)

MMBTU/Unit MMBTU/Sq. Ft. 
Total Metric 

Tonnes CO2/Unit
Building Design

Southgate 2019 Family 38 34,500                 796$                        35 0.038 3.56 High Performance

Meeting Place 3 2018 Family 43 38,680                 533$                        16 0.018 2.67 Energy Star

Carleton Street 2017 Family 37 26,986                 615$                        40 0.054 2.95 High Performance

Meeting Place 1 2015 Family 39 35,780                 347$                        24 0.026 1.65 High Performance

409 Cumberland 2015 Family 57 56,286                 829$                        40 0.041 4.06 High Performance

Pearl Street II 2013 Family 54 56,764                 1,056$                    64 0.061 5.09 Code Compliance

Oak Street Lofts 2012 Family 37 29,563                 671$                        38 0.047 3.25 LEED

Pearl Place 2007 Family 60 65,279                 845$                        56 0.052 4.04 LEED

Fore River Apartments 2006 Family 20 20,189                 1,055$                    65 0.064 5.08 Code Compliance



AVESTA HOUSING  - NEW CONSTRUCTION 2005 - 2017

Senior & Housing First

Family Properties

Property C.O. Year Resident Type
Number 

Units

Gross Floor 

Area

Operating 

Cost/Unit (5 Year 

Avg)

MMBTU/Unit MMBTU/Sq. Ft. 
Total Metric 

Tonnes CO2/Unit
Building Design

Ridgewood II 2015 Senior 24 23,026                 647$                        25 0.026 3.21 LEED

Meadows 2 & 3 2019 Senior 48 43,344                 649$                        16 0.018 3.28 Passive

Bartlett Woods 2017 Senior 28 24,147                 685$                        34 0.039 3.35 High Performance

Wessex Woods 2021 Senior 40 31,950                 755$                        22 0.028 3.79 High Performance

Blackstone II 2018 Senior 19 14,607                 945$                        30 0.039 4.79 High Performance

Meadows 1 2017 Senior 24 21,672                 1,002$                    37 0.041 5.31 Code Compliance

Logan Place 2005 Housing First 30 18,407                 1,098$                    60 0.098 5.34 Code Compliance

Huston Commons 2016 Housing First 30 21,375                 1,105$                    46 0.065 5.46 Code Compliance

Thomas Heights 2015 Housing First 18 13,452                 1,123$                    50 0.067 5.53 Code Compliance

Young Street 2015 Senior 28 25,594                 1,173$                    35 0.038 5.73 High Performance

Little Falls Landing 2006 Senior 24 20,805                 1,275$                    70 0.081 6.20 Code Compliance

Cascade Brook 2012 Senior 30 29,278                 1,292$                    45 0.046 6.12 Code Compliance

Unity Gardens 2005 Senior 24 28,653                 2,424$                    102 0.086 11.15 Code Compliance

Florence House 2010 Housing First 25 31,345                 2,476$                    100 0.079 12.26 Code Compliance

Property C.O. Year Resident Type
Number 

Units

Gross Floor 

Area

Operating 

Cost/Unit (5 Year 

Avg)

MMBTU/Unit MMBTU/Sq. Ft. 
Total Metric 

Tonnes CO2/Unit
Building Design

Meeting Place 1 2015 Family 39 35,780                 347$                        24 0.026 1.65 High Performance

Meeting Place 3 2018 Family 43 38,680                 533$                        16 0.018 2.67 Energy Star

Carleton Street 2017 Family 37 26,986                 615$                        40 0.054 2.95 High Performance

Oak Street Lofts 2012 Family 37 29,563                 671$                        38 0.047 3.25 LEED

Southgate 2019 Family 38 34,500                 796$                        35 0.038 3.56 High Performance

409 Cumberland 2015 Family 57 56,286                 829$                        40 0.041 4.06 High Performance

Pearl Place 2007 Family 60 65,279                 845$                        56 0.052 4.04 LEED

Fore River Apartments 2006 Family 20 20,189                 1,055$                    65 0.064 5.08 Code Compliance

Pearl Street II 2013 Family 54 56,764                 1,056$                    64 0.061 5.09 Code Compliance



AVESTA HOUSING  - NEW CONSTRUCTION 2005 - 2017

Senior & Housing First

Family Properties

Property C.O. Year Resident Type
Number 

Units

Gross Floor 

Area

Operating 

Cost/Unit (5 Year 

Avg)

MMBTU/Unit MMBTU/Sq. Ft. 
Total Metric 

Tonnes CO2/Unit
Building Design

Meadows 2 & 3 2019 Senior 48 43,344                 649$                        16 0.018 3.28 Passive

Wessex Woods 2021 Senior 40 31,950                 755$                        22 0.028 3.79 High Performance

Ridgewood II 2015 Senior 24 23,026                 647$                        25 0.026 3.21 LEED

Blackstone II 2018 Senior 19 14,607                 945$                        30 0.039 4.79 High Performance

Bartlett Woods 2017 Senior 28 24,147                 685$                        34 0.039 3.35 High Performance

Young Street 2015 Senior 28 25,594                 1,173$                    35 0.038 5.73 High Performance

Meadows 1 2017 Senior 24 21,672                 1,002$                    37 0.041 5.31 Code Compliance

Cascade Brook 2012 Senior 30 29,278                 1,292$                    45 0.046 6.12 Code Compliance

Huston Commons 2016 Housing First 30 21,375                 1,105$                    46 0.065 5.46 Code Compliance

Thomas Heights 2015 Housing First 18 13,452                 1,123$                    50 0.067 5.53 Code Compliance

Logan Place 2005 Housing First 30 18,407                 1,098$                    60 0.098 5.34 Code Compliance

Little Falls Landing 2006 Senior 24 20,805                 1,275$                    70 0.081 6.20 Code Compliance

Florence House 2010 Housing First 25 31,345                 2,476$                    100 0.079 12.26 Code Compliance

Unity Gardens 2005 Senior 24 28,653                 2,424$                    102 0.086 11.15 Code Compliance

Property C.O. Year Resident Type
Number 

Units

Gross Floor 

Area

Operating 

Cost/Unit (5 Year 

Avg)

MMBTU/Unit MMBTU/Sq. Ft. 
Total Metric 

Tonnes CO2/Unit
Building Design

Meeting Place 3 2018 Family 43 38,680                 533$                        16 0.018 2.67 Energy Star

Meeting Place 1 2015 Family 39 35,780                 347$                        24 0.026 1.65 High Performance

Southgate 2019 Family 38 34,500                 796$                        35 0.038 3.56 High Performance

Oak Street Lofts 2012 Family 37 29,563                 671$                        38 0.047 3.25 LEED

Carleton Street 2017 Family 37 26,986                 615$                        40 0.054 2.95 High Performance

409 Cumberland 2015 Family 57 56,286                 829$                        40 0.041 4.06 High Performance

Pearl Place 2007 Family 60 65,279                 845$                        56 0.052 4.04 LEED

Pearl Street II 2013 Family 54 56,764                 1,056$                    64 0.061 5.09 Code Compliance

Fore River Apartments 2006 Family 20 20,189                 1,055$                    65 0.064 5.08 Code Compliance



AVESTA HOUSING  - NEW CONSTRUCTION 2005 - 2017

Senior & Housing First

Family Properties

Property C.O. Year Resident Type
Number 

Units

Gross Floor 

Area

Operating 

Cost/Unit (5 Year 

Avg)

MMBTU/Unit MMBTU/Sq. Ft. 
Total Metric 

Tonnes CO2/Unit
Building Design

Meadows 2 & 3 2019 Senior 48 43,344                 649$                        16 0.018 3.28 Passive

Ridgewood II 2015 Senior 24 23,026                 647$                        25 0.026 3.21 LEED

Wessex Woods 2021 Senior 40 31,950                 755$                        22 0.028 3.79 High Performance

Young Street 2015 Senior 28 25,594                 1,173$                    35 0.038 5.73 High Performance

Bartlett Woods 2017 Senior 28 24,147                 685$                        34 0.039 3.35 High Performance

Blackstone II 2018 Senior 19 14,607                 945$                        30 0.039 4.79 High Performance

Meadows 1 2017 Senior 24 21,672                 1,002$                    37 0.041 5.31 Code Compliance

Cascade Brook 2012 Senior 30 29,278                 1,292$                    45 0.046 6.12 Code Compliance

Huston Commons 2016 Housing First 30 21,375                 1,105$                    46 0.065 5.46 Code Compliance

Thomas Heights 2015 Housing First 18 13,452                 1,123$                    50 0.067 5.53 Code Compliance

Florence House 2010 Housing First 25 31,345                 2,476$                    100 0.079 12.26 Code Compliance

Little Falls Landing 2006 Senior 24 20,805                 1,275$                    70 0.081 6.20 Code Compliance

Unity Gardens 2005 Senior 24 28,653                 2,424$                    102 0.086 11.15 Code Compliance

Logan Place 2005 Housing First 30 18,407                 1,098$                    60 0.098 5.34 Code Compliance

Property C.O. Year Resident Type
Number 

Units

Gross Floor 

Area

Operating 

Cost/Unit (5 Year 

Avg)

MMBTU/Unit MMBTU/Sq. Ft. 
Total Metric 

Tonnes CO2/Unit
Building Design

Meeting Place 3 2018 Family 43 38,680                 533$                        16 0.018 2.67 Energy Star

Meeting Place 1 2015 Family 39 35,780                 347$                        24 0.026 1.65 High Performance

Southgate 2019 Family 38 34,500                 796$                        35 0.038 3.56 High Performance

409 Cumberland 2015 Family 57 56,286                 829$                        40 0.041 4.06 High Performance

Oak Street Lofts 2012 Family 37 29,563                 671$                        38 0.047 3.25 LEED

Pearl Place 2007 Family 60 65,279                 845$                        56 0.052 4.04 LEED

Carleton Street 2017 Family 37 26,986                 615$                        40 0.054 2.95 High Performance

Pearl Street II 2013 Family 54 56,764                 1,056$                    64 0.061 5.09 Code Compliance

Fore River Apartments 2006 Family 20 20,189                 1,055$                    65 0.064 5.08 Code Compliance



AVESTA HOUSING  - NEW CONSTRUCTION 2005 - 2017

Senior & Housing First

Family Properties

Property C.O. Year Resident Type
Number 

Units

Gross Floor 

Area

Operating 

Cost/Unit (5 Year 

Avg)

MMBTU/Unit MMBTU/Sq. Ft. 
Total Metric 

Tonnes CO2/Unit
Building Design

Ridgewood II 2015 Senior 24 23,026                 647$                        25 0.026 3.21 LEED

Meadows 2 & 3 2019 Senior 48 43,344                 649$                        16 0.018 3.28 Passive

Bartlett Woods 2017 Senior 28 24,147                 685$                        34 0.039 3.35 High Performance

Wessex Woods 2021 Senior 40 31,950                 755$                        22 0.028 3.79 High Performance

Blackstone II 2018 Senior 19 14,607                 945$                        30 0.039 4.79 High Performance

Meadows 1 2017 Senior 24 21,672                 1,002$                    37 0.041 5.31 Code Compliance

Logan Place 2005 Housing First 30 18,407                 1,098$                    60 0.098 5.34 Code Compliance

Huston Commons 2016 Housing First 30 21,375                 1,105$                    46 0.065 5.46 Code Compliance

Thomas Heights 2015 Housing First 18 13,452                 1,123$                    50 0.067 5.53 Code Compliance

Young Street 2015 Senior 28 25,594                 1,173$                    35 0.038 5.73 High Performance

Cascade Brook 2012 Senior 30 29,278                 1,292$                    45 0.046 6.12 Code Compliance

Little Falls Landing 2006 Senior 24 20,805                 1,275$                    70 0.081 6.20 Code Compliance

Unity Gardens 2005 Senior 24 28,653                 2,424$                    102 0.086 11.15 Code Compliance

Florence House 2010 Housing First 25 31,345                 2,476$                    100 0.079 12.26 Code Compliance

Property C.O. Year Resident Type
Number 

Units

Gross Floor 

Area

Operating 

Cost/Unit (5 Year 

Avg)

MMBTU/Unit MMBTU/Sq. Ft. 
Total Metric 

Tonnes CO2/Unit
Building Design

Meeting Place 1 2015 Family 39 35,780                 347$                        24 0.026 1.65 High Performance

Meeting Place 3 2018 Family 43 38,680                 533$                        16 0.018 2.67 Energy Star

Carleton Street 2017 Family 37 26,986                 615$                        40 0.054 2.95 High Performance

Oak Street Lofts 2012 Family 37 29,563                 671$                        38 0.047 3.25 LEED

Southgate 2019 Family 38 34,500                 796$                        35 0.038 3.56 High Performance

Pearl Place 2007 Family 60 65,279                 845$                        56 0.052 4.04 LEED

409 Cumberland 2015 Family 57 56,286                 829$                        40 0.041 4.06 High Performance

Fore River Apartments 2006 Family 20 20,189                 1,055$                    65 0.064 5.08 Code Compliance

Pearl Street II 2013 Family 54 56,764                 1,056$                    64 0.061 5.09 Code Compliance



THE COST OF HIGH PERFORMANCE 









High Performance-to-Passive



PORTER STATION

210 Valley Street

Portland, ME

60 Units

57,000 SF



TT’s Passive house TEAM

37

Phius Tech Committee – 

Creating PH Standards for 

over a decade

PH Consultant Instructor

Training professionals for 

almost 15 years

Collective experience
consulting on more than 75 
Passive House projects – and 
counting

Rheannon 

DeMond



5 Principles of Passive House

•  High quality insulation.

•  Heat control and robust windows.

•  Airtight construction.

•  Heat recovery ventilation.

•  Thermal bridge free design

38



5 Principles of Passive House

•  High quality insulation.

•  Heat control and robust windows.

•  Airtight construction.

•  Heat recovery ventilation.

•  Thermal bridge free design

39



40

Modeled PERFORMANCE



41

• Laundry MUA System
• Trash Room Energy demand
• Exposed ERV Duct

Cause and Effect – VENTILATION DESIGN  



42

AIR CONTROL – MUA PLENIM

Eliminate the MAU to reduce heating demand & source energy 



43

Passive principles: AIR CONTROL



44

Passive principles: AIR CONTROL

Exhaust Vent

Intake Louvers





46

AIR CONTROL – ERV

Separate the Trash Room from the Central ERV to reduce heating load







49

AIR CONTROL – Exposed Duct

Insulate the rooftop duct to reduce heating demand & source energy

AIR CONTROL

Roof Plan

11 Duct Shafts





THE COST OF EXPOSED DUCTWORK



AIR CONTROL

Roof Plan

15 Fire Dampers 
per floor



53

Modeled PERFORMANCE VS PASSIVE



Air Control

• Put ERV’s indoors – Affects heat demand
• Reduce shaft & fire damper approach

• ERV in Trash room reduced heat demand

• Laundry Plenum reduced kBtu load 7 demand

• Incorporate air leakage from PTHP units

54

LESSONS LEARNED



Beneficial use for the Roof







THE IMPACT OF SOLAR



Learned Lessons Installed



VILLAGE COMMONS

46 US Route One

Scarborough, ME

31 Units

23,750 SF

















Air Control

• ERV’s indoors – 
• Single Shaft

• Minimal Fire Dampers

• Accelerated duct installation 

• Separate / Exterior Trash room 
• Exhaust fan to move smells

• Rooftop preserved for solar

68

LESSONS LEARNED



69

FINAL REMARKS

Building Envelop Design
• Air Tightness level of .10 is achievable with some effort

• The result lowers operating costs by 40%-50% from 2005 levels

• Air Tightness below .10 requires diligence & training

• Modeling is recommended to prevent mold & condensation 

Ventilation Design 
• Exterior ducts & multiple shafts affect design & operations

• Consider rooftop space for current or future solar

• Penetrating shafts in corridors to minimize fire dampers 

• Can also improve construction sequencing schedule

• Design preference is to bring supply to bedroom & living plus exhaust bathroom & kitchen

• Decentralized ERV’s reduces duct sizing & fire damper requirements

• Separate / Exterior Trash room from central ERV



Thank You 
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