CARBON EQUITY 2030

Considering Embodied Carbon on a tight timeline
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Context: Criteria for Fair Housing
Fundamental Human Housing Requirements

Mid 1700°S ------------— oo > 2021

40% Avg Mean Income
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The Primitive Hut An Architectural theory by
Marc-Antoine Laugier that explores the anthropological
relationship between humans and the natural environment.
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Context: North Miller Passive Multifamily (Phius+ 2018)
Embodied Carbon in Retrofits

“Am | going to Hell for this?”
Michael Robinsons (Builder/Developer) on the use of
Closed Cell spray foam
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Context: Habitat 4 Humanity + Phius

Low Income Passive House Development

‘Rural Build’: coumbia County Habitat
for Humanity, Barlis Wedlick Architects, Northeast
Projects, The Levy Partnership, RAPP Construction
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Context: ‘Climate Change 2021: The Physical Science Basis’
Intergovernmental Panel on Climate Change

How do Passive Buildings
relate to this information?
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Defining Carbon Fair Share

United Nations, 2020: Emissions Gap Report
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Defining Carbon Fair Share
Carbon Contribution per person by sector

Annual CO2 contribution per person by sector

Travel ABUMﬁhgf4MAC
(43%) .- (41%)

Space Heating (30%)

-
-
-
-
-
-

2.1tCO° =

[ person.yr

Water Heating (11%)
: Building Energy
' (16%)
Cooking (3%) Lighting (4%)
Appliances (9%)
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Defining Carbon Fair Share
Building sector carbon budget per year

Annual CO2 contribution per person

2 02 1 Building HYAC  Building Energy Travel 2 0 2 2

(41%) (16%) (43%)
211C0% = E==————
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/ person.yr 0 .86 1 | 2.1 tons CO%q.

119 tCO?
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Defining Carbon Fair Share

1.2 tCO? Building Budget, but what about embodied carbon?

Annual Operational CO2 contribution per person

2 02 1 Building HVAC Building Energy 2 0 2 2

| (41%) (16%) |

0 1 1.2tons CO%y.

Embodied CO2 contribution per person during the duration of construction (IECC Baseline)

2 02 1 Embodied Carbon
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Welcome to Newburgh, NY

Site conditions and adjacencies

N. Miller

3
Y

B South St.
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B Vacant Lot
[ Existing Building Stock

NORTHEAST

PROJECTS



Welcome to Newburgh, NY
5 Adjacent lots between North Miller and Dubois Street

I 1 |
Bulk, Area, and Parking Regulations (Three-Family Dwelling)

Schedule of Bulk, Area and Parking Regulations: MediumiDensityResidentia)
ot Minimum Front Maximum Lot | Off-St ing
Minimum Area Lot Minimum Lot Depth Yard Minimum Rear Yard | Maximum Height | Maximum Height | Coverage Required (4)

Use Use Type (feet) (feet) (feet) (Stories) (feet) (percent) (number of spaces) N —
Apartment house (5) P o e > = = 1 % o .75 perbedroom \J \ l— - - — - —— - — . — - — . —
One famiy detached 55 2 5 i ng unit
family dwelling (new c ] 2,500 25 95 0 0 3 40 of 2 per dwelling unit

3 40 40% 7 per awelling unit

Row or attached P 2,500 95 0 5 20

i
3 7
] <
Parking Regulations /5"

(2) If a parking lot containing five or more spaces lies within or borders the WPO or any R District, a buffer zone at least five
feet wide shall be planted with trees or dense vegetation to provide screening along all boundary lines, unless the
adjoining properties are in the CD, PO, or IND Districts. (

N

197 North Miller Street
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Case 01: 197 North Miller

Retrofit, Phius+ 2018

Project meets all performance standards for
PHIUS+ 2018 Passive House Certification

i C Project achieves a Source Zero designation
fw ~ (Primary Energy of 0 kWh/person.yr)
d B

Project meets all Energy Star requirements = = = =F
ZERO for reduced energy consumption

ENERGY READY HOME
U.5. DEPARTMENT OF ENERGY

High Performance Tri-paned
windows and doors

Airtightbuildingenvelope = = = = = = = = = = = = = = =

Super-insulated assemblies and
thermal bridge-free construction

=\ _\)
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.l Project meets all Energy Star requirements = = = -——— - =+ =[]0

S a2y for reduced energy consumption g u
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High efficiency minisplitheatpump = = = = = = = = = =ffl = = = = = B - & IECEVREEE LY

cooling and heating at each unit

Balanced Heat Recovery Ventilation - - - - - - - - ---F-
provides filtered fresh air at high efficiencies . =

Heat pump hot water heater with
‘on command’ recirculation at each unit

TN : :

£y \ %\ Plumbing system conforms withall = = = = = = = =

. @ . EPA Watersense ciiteria
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TOP PLATE

|
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SILL PLATE E o

Rated partition
1 HR fire rating

P
+—t

| —— Existing stone foundation wall

[
TOP PLATE

{

11— 244 Stud wall @ 16" 0.C.

{4— 5/8" Sheetrock Firecode core panels or 3"
Sheetrock Ultralight panels firecode X

|——— 2x4 Stud wall @ 16" 0.C. - cavity filled with
closed cell spray foam

PLAN /\{

|

| —— 1/2" painted GWB

SILL PLATE /\/n-w TOTAL

NTS

Continuous mineral wool insulation and neoprene

Basement wall

gasket in 1" gap between buildings

New high performance window in
existing opening, Zola uPVC

A

Cementitious stucco over
1}/2“ wire drainage plane and wire lathe
= "‘/ Continuous mineral wool as fire blocking

between floors
| — 6" Unfaced polyisocyanurate insulation

| Existing brick wall, ckean and repair as
required

parge coating

| _—— 4" Cavity filled with Polyisocyanurate
insulation

Al —— 2x2 Stud wall @ 16" 0.C. - cavity filled with

Polyisocyanurate insulation

|-——— Intello smart air-barrier

[——— 1-1/2" Furred chase wall - uninsulated
|.—— 1/2" painted type X GWB

| —— Continuous mineral wool as fire blocking

SILLPLATE V

South wall
(1 Hr Fire

between floors

- thin
Rating)

Cementitious stucco over

.

wire drainage plane and wire lathe

| —— 6" Unfaced polyisocyanurate insulation

| Existing brick wall, ckean and repair as
required

TOP PLATE

|— parge coating

| —— Cavity filled with Batt fiberglass insulation
(R-3.3/in_R-18 Total)

—— 2x4 Stud wall @ 16" 0.C. - Cavity filled with
dense pack cellulose insulation

+—— Intello smart air-barrier

[—— 1-1/2" Furred chase wall - uninsulated

| 1/2" painted type X GWB

SILL PLATE

R-70 TOTA

South wall
(1 Hr Fire Rati

ng)

Lo+ Painted face of existing historic brick
facade

| Existing brick wall, ckean and repair as

e required

Juut J Ll
s

ig’rﬁ parge coating
,,,
{—— Cavity filled with Batt fiberglass insulation

(R-3.3/in_R-18 Total)
A dense pack cellulose insulation

L —— Intello smart air-barrier

=

=

S
z

LI

_J—— 1-1/2" Furred chase wall - uninsulated

| —— 1/2" painted type X GWB

%)
o
=

Exposed Brick wall
NTS

R-35.5 TOTAL

W

[ L

L]

Rl
v v
¥
L+ Continuous mineral wool as fire blocking
& between floors
| [} —— Existing brick wall, clean and repair as

required

H
=]
<
B

_

LH—— 2x4 Stud wall @ 16" 0.C. - Cavity filled with

|

|——— parge coating

L —— Cavity filled with closed cell foam
insulation

| —— 2x2 Stud wall @ 16" 0.C.

}——— Intello smart air-barrier

B}
5
=

Iy N

LI

_JJ——— 1-1/2" Furred chase wall - uninsulated

L. 1/2" painted type X GWB

L —— Continuous mineral wool as fire blocking
between floors

2]
=
=5

—

R-28T

TAL

Thin wall
NTS

%

3

[ L

L]

| +—— Continuous mineral wool as fire blocking
o between floors

| Existing brick wall, clean and repair as
required

H
=
5

_—

|

|_——— parge coating

1 —— Continuous polyisocyanurate
insulation

|l —— 2x2Stud wall @ 16' 0.C

}—— Intello smart air-barrier

=
2

I 1 Sy

LI

[ 1-1/2" Furred chase wall - uninsulated

l.——— 1/2" painted type X GWB

| ——— Continuous mineral wool as fire blocking
between floors

%)

—

R-28 TOTAL

Thin wall
NTS

S

i

|—— Existing adiabatic brick wall, ckean and
repair as required

L L

3
S
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EXISTING ADJACENT BUILDING

|

[_T—— parge coating

A§ —— 2x4 Stud wall @ 16" 0.C. - Cavity
filled with dense pack cellulose
insulation

A L. H—— Intello smart air-barrier

=
b
E

JJ— 1-1/2" Furred chase wall - uninsulated

l —— 1/2" painted type X GWB
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LI
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Adiabatic wall
NTS

Existing fire escape ——|

New high performance window in
existing opening, Zola uPVC \

New high performance window in
existing door opening with infilled sill to \

match adjacent sill heights, Zola uPVC
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Roof Assembly:

Modified bitumen roofing over 4" polyisocyanurate )

insulation, substrate, Existing rafters sistered w/ new New insulated roof over existing roof, sister
beams as required for structural integrity

LVLs, cavities filled with 2" closed cell insulation and
cellulose insulation, Air barrier, 2x2 chase, GWB
(R-63 Total)
Repair and reuse existing cornice and
5 = archtictural facade details
Existing roof repairs : 3 : :
Sister existing beams with new el
|lumber and insulate between joists x
z
o
B.0.CELING £z
=D 23
28
| - v _ &t
2] &
// // = 55
/ / B 5258
/ /
7z 7z
/ /
/ /
/ /
/ /
/ /
/ /
/ /
/ /
BEDROOM // / f— / New high performance simulated
/ V4 I:l double hung window in existing
. S opening, Zola Thermowood
Typical Wall Assembly: \ O \, o
Existing brick wal, 2¢4 stud wall hel off brick w/ . .
cellulose insulation, air barrier, 2x2 chase cavity, GWB N N
(R-35 Total) N N
N N o
Existing floor repairs and framing sistered \\\ \\\ / Typical Wall Assembly: g
with new 10" deep LVL lumber \ \ N Existing brick wall, 2x4 stud wall held off brick w/ o
AN N ! cellulose insulation, air barrier, 2x2 chase cavity, GWB =
N STAIR B N (R-35 Total) 3
\
\ - @
FLOOR 03 . Q ws
¢1w&vw v =
X X X X X X X X X I 2F
M Q u3
| < Fh

¢ B.0. CEILING
18-5-1/2"

Draft stop in stair stringer

3234

BEDROOM VESTIBULE

New high performance simulated
Existing floor repairs and framing sistered / double hung window in existing
with new 10° deep LVL lumber opening, Zola Thermowood

NORTHEAST
PROJECTS
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New high performance door and sidelite in existing opening,
Zola ThermoWood - overinsulated g
@
e
@ /Seemevma\bndgeducumemahun %S
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¢FLO0RUZ ! o é“
p M WS W W W W - | O = 31
X X X X X X X X X X X X SE
G 238
gﬁ.}g/EA\HNG New high performance door and sidelite in existing opening, =
/ Zola ThermoWood - overinsulated
: - —
Draft stop in stair stringer A LIJLIJ
BEDROOM CLOSET VESTIBULE m |2}
Existing floor repairs and framing sistered LIJ 0_:
with new 8 deep LVL lumber \ =
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T T = fr o

| Typical Basement Wall Assembi m
Existing stone foundation wall, 2x4 stud wall held off |——

|| stone w/ closed cell foam insulation as vapor barrier, || | |-

B ]

I

TTT— 111 m mi‘ ‘ ‘ L Typical F\uov‘/\ssemb\y
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘—‘ ‘ ‘—‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘7‘ ‘ ‘: GWB, 2x2 chase cavity, 8" LVL sistered to existing
T T — 1 T T — T beams, cavity filled with closed cell spray foam,
‘\H"‘H\"‘H\m\\\m\\\m\\\m\\ H\mH s st e o
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Case 01: 197 North Miller

Operational Carbon Analysis

WUFI, Source Energy Report

7.093.2

45000+

30000 I Space heating

I Space cooling
Hot water
W Augxiliary energy/fans

[kwWhiyr]

Appliances
Lighting
I \iscellaneous loads

150004
S I Renewable electricity productior

I
MNot renewable Renewable

Annual Operational CO2 contribution per person

2021 Building HVAC Building Energy 2029

_ (72%) (28%)
Fair Share

0 1 1.2tons CO%y.
2021 2022
N Miller _—~|—¢————¢——
0 .43 tons CO%q. 1
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Case 01: 197 North Miller
Embodied Carbon Analysis

Annual Embodied CO2 contribution per person during the duration of construction

2021 2022
Fa i r S ha re — —_—— |
0 1 2 3 4 4.4tC0%q.

2021 2022
NMiIIeI’::::::::::::::::::::::::::;,,

Roofing 0 1 2
. 3.1 tCO%q./person

Gypsum: 7s";

FoamedInPlace

WoodFraming
I

BoardInsulation: Exterior Wall;

BoardInsulation: Below Grade;
VvV
VvV
FoamedInPlace
BlownlInsulation: Cellulose; Exterior Wall; Exterior Enclosure
VaAvAY YA

) vV
Gypsum: 7"; vV
| vV

T R Shell
Gypsum: 7"; V) > . = -
[ vV Conservative EC Estimate
BlownlInsulation: Cellulose;
—
BlownlInsulation: Cellulose; .
— Basement Construction
Gypsum: %"; RS

] A

WoodFraming VoV

MFraming -
WoodFraming mt I E C [ ]
WoodFraming a L)
Metlnsulation: Mineral Wool

G 28 tCO eq.

SheathingPanels: Plywood: Achievable EC Tariét
—

WoodFraming
FoamedInPlace
WoodFraming

Net Zero EC

Exterior Enclosure

SheathingPanels: Plywood; Interiors

Gypsum: ¥2"; Interior Construction

WoodFraming

EC3 Tool analysis of North Miller Passive House Embodied Carbon N O RT H E A ST
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Case 01: 197 North Miller

Relative to Fair Share carbon

Annual Embodied CO2 contribution per person during the duration of construction

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

) |
Fair Share i — — — — — — — R — e — — |
tCO%q. () 1.2 2.4 3.6 4.8 6.0 7.2 8.4 9.6 10.6 tcO%q.
N Miller 4.2 tCo%q. 8.07 tCO%eq. (combined)
Embodied Carbon — . ; 1 ' R N T U L . |
Operational Carbon T 71 T L] I | ' f ' | | | ﬁ__‘_| 1 N L A — m — |
0.43 tco%eq/yr
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Case 01: 197 North Miller

Affordability: Development costs + Business model

Total cost of Construction:
NYSERDA:

Adjusted cost:

Gross ft:

Cost/FT*

$452,607

$66,322 Avg Income, Newburgh:  $41,769/yr

$386,285 40% Avg Income: $16,707/yr

$3,972 $1,392/mo

$97.25 Utility-included Rent:
$1450/mo

NORTH EASTI
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Case 02: 124 /126 Dubois

Street Perspective

PROJECTS




west facing bay
window

privacy wall

/ guardrail

---------- lot line

/ deck

(2orv)
&

7 7
Bedroom
iCFA: 110.75 sq ft
Open Living Space Window Area: 9.75 sq ft = 3
‘CFA: 25155qft Net Volume: 996.41 cu ft ]
Window Area: 103 sq ft
Unit 2N Net Volume: 4,063.92 cu ft
N Mechanical
2 iCFA: 25.75 sq ft
: Window Area:  0.sq ft
Net Volume: 231.75 cu ft 4
II | P
7-5 3/4"
Core Bedroom
iCFA: 108.75 sq ft iCFA: 17.25sqft e
Window Area: _ 9sq ft Bathroom Window Area: 13.25 sq ft @
- f (=]
Net Volume: 978.59 cu i iCPA: 48.75sqft | o Net Volume: 1,055.77 cu ft .
7 Window Area:  0sqft | [2 5 ]
m Net Volume: 439.69 cu ft | | | [Lounary
iCFA: 135sq ft
Window Area:  0sq ft
\ Net Volume: 120.48 cu ft
L1 \ |
s 1 \ = —
e ] e — . /=
5 —
: (. (= ‘
Laundry
iCFA: 13.25 sq ft
Window Area: 0 sq ft
Blathroom Net Volume: 119.76 cu ft
=S - iCFA: 48.75 sq ft Bedroom
; . — |
Core f Window Area: 0sqft iCFA: 117.25 sq ft == -
iCFA: 108.75 sq ft Net Volume: 439.19 cu ft Window Area: 13sqft s
Window Area: 0sq ft Net Volume: 1,055.42 cu ft R
Net Volume: 977.89 cu ft
I I b /
Mechanical 7
iCFA: 25.75 sq ft
Window Area: 0sq ft
Net Volume: 231.56 cu ft
b
2 Unit 2S
Open Living Space Bedroom o«
iCFA: 451.5 sq ft iCFA: 112.5 sq ft 2
Window Area: 103 sq ft Window Area: 10 sq ft = "
Net Volume: 4,063.92 cu ft Net Volume: 1,007.52 cu ft
L 376 3/8" N L1 12-111/2" L

Second/Third Floor
3/8" = 1-0"

BUILDER

ARCHITECT

NORTHEAST
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NORTH MILLER / DU BOIS

Plan 2/3
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DATE
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Case 02: 124 /126 Dubois

Section perspective thro

echanical closets
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Case 02: 124 /126 Dubois

Section perspective through living area and lightwell

N
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Case 02: 124 /126 Dubois

Operational Carbon Analysis

WUFI, Source Energy Report

90000
14,964.1
60000 I Space heating
_ I Space cooling

Hot water
P Auxiliary energy/fans

(KWhiyr]

Appliances
I Lighting
I \iscellaneous loads
I Renewable electricity produciion

0+
@ Mot renewable Renewable

Annual Operational CO2 contribution per person

2021 Building HVAC Building Energy 90992

_ (72%) (28%)
FairShare |

0 1 1.2tons CO%xq.
2021 2022
N Miller _—~|—¢————¢——
0 .43 tons CO%y. 1
2021 2022
Dubors R —+——
0 .73 tons CO%q.
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Case 02: 124 /126 Dubois
Embodied Carbon Analysis

Annual Embodied CO2 contribution per person during the duration of construction
2021 2022
Baseline — —_—— |
0 1 2 3 4 4.4tC0%q.

FoumediaPlace 2021 2022

VvV
VWV V] "
VVV
\VAVAV/ D ub O ’s L L L | L 1 1 I 1 I I I I 1 I 1 1 1 I 1 [l ] I ] 1 1 I ] 1
VA2V T T T | U T T I T U U I T T | T T T I T y | T T | T
VvV Roofing
VYV
VvV vV
VvV vV 0 1 2
VVV vV 2
VVV vV
VWV V] vV
VvV vv L] n
VWV V] vV
VVV vV
VWV vV
VWV vV
VWV V] vV
VvV Y
vV
“ Vv Shell
A4 = 5 o= 5
BoardInsulation KA vV Conservative EC Estimate
vV vV
V'V V| Vv \YA4
VVV vV vV
VVV vV vV
VVV vV vV
VVV vV vV
VVV vV vV
VVV vV vV
VVV vV vV
vV VvV
. % %
vV vV
7 vV vV
SheathingPanels g A4
E=J v
3 VvV
Gypsum: 7"; Y
e v
. vV
WoodFraming vV
\YAY4
s vV
BoardInsulation V)
vV
vV
VvV
- vV
Exterior Enclosure AR
\YAY4
Vv
vV
vV
vV
VvV "
vV
Yy a [ ]
vV
A\YAY4

= 9tCO.eq.

Achievable EC Targé

WoodFraming
YAy

BoardInsulation: GPS;

Shotcrete Foundations

Gypsum: %2";

I

Interior Construction

WoodJoists Interiors

Net Zero EC

£

WoodFraming

EC3 Tool analysis of North Miller Passive House Embodied Carbon N O RT H E A ST

PROJECTS




Summary
Total Carbon per person by 2030 (Building sector only)

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

] |

Fair Share i — — — — — —— —— —— - E—— — |
tCO%q. () 1.2 2.4 3.6 4.8 6.0 7.2 8.4 9.6 10.6 tCO%q.

N Mlller 4.2 tC0O%q. 8.07 tC0o%q. (combined)
Embodied Carbon N R T e . L - |
Operational Carbon A |I I| | | ' ' ' I| | |I = \__‘_| . R L d — |

0.43 tcoeq/yr
D u b OIS 4.4 tco%q. 10.97 tc0%q. (combined)
Embodied Carbon T L M M AR TR DR R BN DR
Operational Carbon . N R L T ' 1 1. 1 — ! T T T T T |
0.73 tco%q/yr
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CARBON EQUITY 2030

Considering Embodied Carbon on a tight timeline
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John Loercher, CPHC
John@ne-projects.com
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