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Climate Leadership and Community Protec

CLEAN ENERGY ECONOMY RENEWABLE ENERGY RENEWABLE ENERGY/ RENEWABLE ENERGY CLEAN ELECTRICITY GHG REDUCTION
N ew York nearly 159,000 clean energy jobs 6,000 MW of distributed solar CLEAN ENERGY STANDARD 9,000 MW of offshore wind 100% zero-emission 85% reduction in greenhouse
, o) 70% electricity from renewable energy electricity gas emissions from 1990 levels
State’s Clean T T T 0

Energy Goals ! by 2025 by 2030 by2035 by 2040 —— by 2050
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RESILIENT and DISTRIBUTED GRID GHG REDUCTION

1,500 MW of energy storage 40% reduction in greenhouse
| gas emissions from 1990 levels
ENERGY EFFICIENCY 3,000 MW of energy storage

185 TBtu end-use savings 20,000 emoloved in st tor
in buildings and industrial facilities UL BPIOVEQ T STorage Seeto

Most aggressive greenhouse gas reduction goals of any > Makes commitments to environmental justice,
major economy: disadvantaged communities (DACs), and just transition

> 40% by 2030, 85% by 2050 > 40% of overall benefits of clean energy investments to DACs
70% renewable energy by 2030

100% zero-emission electricity by 2040
Codifies clean energy targets



New York State Climate Action Plan

Climate Action Council Scoping Plan
 Recommendations to meet the Climate Act’'s goals and requirements

2 Million Climate Friendly Homes
* Electrify 1 million homes and up to 1 million electrification-ready homes by 2030

New Efficiency: New York
- 185 trillion BTUs of end-use energy reduction below the 2025 energy-use forecast

Carbon Neutral Buildings Roadmap

- A roadmap of strategies to address climate change and improve the quality of life for all
New Yorkers



NYSERDA programs for multifamily buildings

« 75%+ of existing buildings will still be here in
2050

« Support needed to promote energy efficient
new construction

General program eligibility requirements

 Pay into electric Sglstem Benefits Charge or
Clean Energy Fun

 Buildings must have 5 or more dwelling units

At least 50% of the gross heated square
footage is residential space




NYSERDA multifamily program overvie

Technical
Assistance

Flexible
Technical
Assistance
Program
(FlexTech)

Low Carbon
Capital Planning
(LCCP)

Implementation

Low Carbon
Pathways (LCP)
Clean Energy
Initiative —
“Direct
Injection” work
with NYS HCR,
NYC HPD
RetrofitNY

Financing

* Through the

New York Green
Bank
(Community
Decarbonization
Fund, others)

Program Webpage




Additional resources

> Low Carbon Multifamily Retrofit Playbooks > Low Carbon Multi

Covers most common building types in NYS « This manual pr
Identify retrofit pathway for implementation roadmap for va

over time building ty
https://be- « https://be-exchange.org/report/hpd-1197-
exchange.org/lowcarbonmultifamily-main/ decarbonization-roadmap/

Low Carbon Multifamily Retrofits Decarbonization

Roadmap for
Multifamily Affordable
Housing

a | |-

NEW YORK i ii
‘NYSERDA “ Steven Winter Associates, Inc.

OFPORTUNIT Y.



https://be-exchange.org/lowcarbonmultifamily-main/
https://be-exchange.org/report/hpd-ll97-decarbonization-roadmap/

High-Performance Retrofits & Grid-Int

- Deep energy retrofits provide significant energy savings and grid-interactivity provides
demand flexibility

» Deep energy retrofits can potentially reduce building energy consumption by over 50%

» Grid-interactivity can potentially reduce energy cost by 30% and daily peak demand by 30-50%

Deep Energy Retrofit Grid-Interactivity

Envelope improvements Smart devices and sensors
Energy efficient heat pumps for Smart controls (building

space heating, cooling and hot management system)

water Distributed generation (solar PV)
LED lighting Thermal and battery storage
Energy efficient appliances




The Gase for
Deep Energy Retroﬁt ofits + +

Grayson Jordan, Principal Architect
paul a. castrucci architects
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why retrof




 NATURAL GAS COST: $0.06/KW S

ELECTRIC COST: $0.23/KW
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N 0.007 = Actual performance of 2016 NYCECC expected to

§ ' i exceed 2030 thresholds

o -

S =

= 0.006 25

E & PHIUS+ 2018 certification ensure
5 0005 % compliance for 2030 and beyond.
w

F I (010 04 Actual performance 'T‘

= +0.001 tons C0?/ SF

o

Modeled =
2 )
0.00675 tons CO? / SF 0.003 tons CO?/ SF @

0.008 tons C02/ SF @

0.004 tons C0O%/ SF @ Modeled =
0.0017 tons CO?/ SF

Risk 2030 non-compliance

Existing multifamily building® Compliance requirement for 2024 NYCECC 2016 @ Compliance requirement for 2030 PHIUS+ 2018 '
(not including renewables)®
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Total Carbon Emissions of Global New Construction
from 2020-2050

Business as Usual Projection

50%
L)
49%
40%
z
.0
v
I 30%
L
C
o
Q 0%
@©
O
2
10%
0%
EMBODIED OPERATIONAL
CARBON CARBON

© 2018 2030, Inc. / Architecture 2030. All Rights Reserved. Data Sources: UN Environment Global Status Report 2017;
EIA International Energy Outlook 2017

why retrofit? E M B 0 D I E D CAR B 0 N paul a. castrucci architects
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Total Carbon Emissions of Global New Construction
from 2020-2050

Business as Usual Projection

EMBODIED
CARBON
2020-2050
49%
EMBODIED
CARBON —
2020-2030

74%

2025 2030 2035 2040 2045

Embodied Carbon [ Operational Carbon

© 2019 2030, Inc. / Architecture 2030. All Rights Reserved.
Data Sources: UN Environment Global Status Report 2017; EIA Fntemational Energy Outlook 2017

why retrofit? EMIBODIED CARBON

2050

paul a. castrucci architects
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why retrofit? URBAITCONTEXT
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LACATON & VASSAL

removal of windows and sills
opening of concrete walls

interior thermal curtain

aluminium frame sliding doors ——

> ] >
P " | “'}: R ~ T -
N | A R | o
i J NN F |~ e ) b, 2NN
double glazing full height : sl S 12
lightweight transparent — = L |- : r\\  » =
mobile panels d N L ! o~ P
)| ~a ! : o

P e ~ l !
' b s !
A > N ‘

existing building

reflective solar curtains

extension
balcony + winter garden

LACATON & VASSAL

inspiration: LACATON & VASSAL NEVER DEMOLISH ETHOS

why retrofit? GULTURAL/SOCIAL



EXISTING BUILDING PERFORFMANGE

Electricity Usage: 3,314,073 kWh
Gas Usage: 606,599 Therms
Site EULI: 191.81

Annual Utility Cost: $1,532,288/ year
Annual Carbon: 529 1C02e / year

6060060600
POROR OB G o

S $ T T S F S S S S888%8 S
PRPPPwW

RETROFITTED BUILDING PERFORMANCE (MODELED)

Electricity Usage: 4,600,036 kWh
Gas Usage: 0 Therms

Site EUI: 41.84

Annual Utility Cost: $905,850/ year
Annual Carbon: 83 tC02e / year

(838% Increase from Existing)

(100% Reduction from Existing)

@ @ @ @ (78% Reduction from Existing)

S $ S S S S S $ P @1%Reducton from Existing)

@ ~g-  (84% Reduction from Existing)

why retrofit? RESULTS

paul a. castrucci architects
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Retrofit of an Afforcdable East Village Co-op:
=xisting Conditions

About the project:
- 12,000 GSF

- 6 floors + cellar

- Pre 1900 tenements,
- In flood zone

- Dire need of rehab

Deficiencies:

e Structure

* Masonry

» Roof/Parapet damage

* No Insulation / Missing windows
* Drafty

* No heating

* Multiple fire damages

* Fire escape stairs unsafe

Limitations

e Contrainted budget

Orientation fixed

Exterior masonry walls to remain

Preserve historic facade & tenement character
No change in window openings

No A/C - not in budget

paul a. castrucci architects



Retrofit of an Afforcdable East Village Co-op:
Scope of Worlk and Design Goals




Retrofit of an Afforcdable East Village Co-op:
Envelope Strategy

Typical Floor Plan

Not to scale

paul a. castrucci architects



East Vi"age co-op: COMPLETED INTE RIORS paul a. castrucci architects



65 kBTU/SF 1,20 L
Pre-war < 7 Stories /] | ——
61kBTU/SF
| A | | Souvrce: One City, Technical Working Group‘ Report, NYC Mayor's Office Of Sustainapility
50 100 150 200 230 300
[ Source Energy Use Intensity (kBTU/SF)
I
I
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| | | | | | | | | | |
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EaSt Vi"age co-op: BENCHMARKED PERFORMANGE paul a. castrucci architects
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Retrofit / New Construction combo for Affordable Housing and Community Center

Selected Work: BEACON EAST HARLEM
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Retrofit / New Construction combo for Affordable Housing and Community Center

|

Selected Worle Bl

I/

L/
1717

ACON EAST HARLEM

)

A=

|
2
i
R
-
I
S
W SR e
12
TiC
S ] - L ey
-~ I =S
= ‘ I?-‘
Ii b %
TR e MR S, E 1
S PN < T S RIEEN %o = |
% Wb e (‘ "‘\'\."‘;*:' - L
ST S b
R N B0 ok

= R .
s S e
N
s o 5
o i ons e .
: s = 55
A S A : PR S
B g i LV
X~
s
=
L~
e

L A . - £ Sy
\ N -~ Ry
oy ]

~g

iy paul a. castrucci architects



Retrofit / New Construction combo for Affordable Housing anc

Selected Work: BEACON EAST HARLEM




Retrofit / New Construction combo for Affordable Housing and Community Center

Selected Work: BEACON EAST HARLEM
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Retrofit / New Construction combo for Affordable Housing and Community Center

Selected Work: BEACON EAST HARLEM
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wxy architecture

.......

-3/4" PLYWOOD SUBFLOOR
THRU TO MASONRY WALL

SOUD 2X4 BLOCKING

FILL WITH MINERAL WOOL
INSULATION BEFORE CEILING
INSTALLATION

SECURE TO WALL PER 3/AS01

EXISTING BRICK

STO WATERTIGHT
COAT

n |
\m BARRIER TAPE T0 STO
WATERTIGHT COAT
5/8° 6P
X6 SUBFRAME

NEW WINDOW-

NEW WINDOW

— CAULK

o / AR BARRIER TAPE 10 STO
/ WATERTIGHT COAT & WINDOW
————WO0D BLOCKING
FILL GAPS WITH LOW r X
EXPANSION FOAM XN I.' r-s/" WATERPROOF MOF SILL
)

3/8" CAULK JOINT W/

BACKER ROD, TYP.———_

AN CAULK
EX. OR NEW CONCRETE————————*—1 v e 4 |
SLL WTH ORI EDGE g = rh
PER ELEVATION >

SPRAY ON AIR BARRIER _ %

STO WATERTIGHT COAT
=T
b
\
(

TYPICAL WINDOW SILL AND HEAD SECTIONS
SCALE: 3" =1"-0"

paul a. castrucci architects






Energiesprong Retrofits

Selected Work: RETROFITNY (VARIQUS SITES)
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shakespeare gerdon vliado ' x shakespeare gordon viado
#| : ‘ . .

paul a. castrucci architects




Energiesprong Retrofits

Selected Work: RETROFITNY (VARIOUS SITEES)

RESIDENT-IN-PLACE DEEP ENERGY RETROFIT
(COMPREHENSIVE SCOPE ///ENERGIESPRONG)
PAUL A. CASTRUCCI, ARCHITECTS PLLC

WALL ANCHORS
INSTALL ANCHORS AT FLOOR LINES

MEP SERVICE CAVITY

INSTALL MEP SERVICES (ELEC, HEAT
PUMP LINES, VENTILATION) ON OUTSIDE
FACE OF WALL. CONNECT TO NEW MEP
EQUIPMENT AT ROOF

HIGH PERFORMANCE VRF HEAT PUMP
HEATING AND COOLING

ERV: ENERGY RECOVERY SUPPLY AND
EXHAUST BALANCED VENTILATION

6 HIGH PERFORMANCE

PRE-FAB PANELS

NEW HIGH PERFORMANCE,
PRE-FABRICATED WALL AND WINDOW
PANELS CRANED INTO PLACE (R24 CI
WALLS WITH THERMALLY BROKEN
FRAMING, R7 WINDOWS)

WALL + WINDOW PANELS INSTALLED
OVER MEP SERVICE CAVITY

AIR & WATER TIGHT GASKETS AT EDGES

6 HIGH PERFORMANCE ROOF
NEW ROOF INSULATION (R50) AND
ROOF MEMBRANE. NEW PARAPET
INSULATION AND FINISH INSTALLED IN
THE FIELD.

ETEEE R

6 SOLAR PV AND BATTERIES
MAXIMIZE NEW SOLAR PV ARRAY AND
SOLAR BATTERY BACKUP ON ROOF
AREA

6 EXISTING WINDOWS REMOVED

AFTER EXTERIOR PANELS ARE
INSTALLED, REMOVE EXISTING
WINDOWS, PROVIDE MINOR PATCHING
OF WINDOW JAMB (RESIDENTS REMAIN
IN PLACE)

paul a. castrucci architects



Energiesprong Retrofits

Selected Work: RETROFITNY (VARIOUS SITES

CONTINUOUS EXT. GRADE BLOCKING

Q
CONTINUOUS COLOR-MATCHED Je—— FALING TO 42° ABOVE ROOF
METAL COPING O
1 : CONTINUOUS MEMBRANE FLASHING WRAPPED
WER PARAPET AND TAPED TO AIRWATER -
E&EQ:Q ARET AND APERCID A NATE T REMOVE EXISTING COPING
2 = |2
4 - :

CONTINUOUS AIR Wi = - 4' MINERAL WOOL EIFS (R16) ON INTERIOR ! - =
=t BARRIER WRAPPED OVES 1D SIDE OF PARAPET y B — REMOVE Exuswe ROOFING
= e ] PARA A - o 1 AND F ING UP INSIDE

ies PARAPET AND TAPED TO AIR als o : FAGE OF PARAPET WALL
BARRIER OF PREFAB WALL E EXISTING BRICK PARAPET \ S e
- NEW SERVICE - |
(e RISER TO NEW PREFAB WALL PANEL: & !
- —_— : e
=t=t= in —3 MEP EQUIP AT CONTINUOUS MINERAL WOOL \
= oo INSULATION  (R-25) ye ¢
i
- ) = TPO ROOF MEMBRANE TAPED TO AIR BARRIER !
NEW MEP SERVICE (ERV b= k
DUCTS, REFRIGERANT ANO CONTINUOUS AIRWATER BARRIER g MIN. TAPERED POLYISO ROOF INSULATION '
ELECTRIC) IN ( .
CAVITY BEYOND — CONTINUOUS AIR BARRIER '
R — THERMALLY BROKEN FRAMING IN PANEL N ¢
e i e o i = e e
- 4
= CONTINUOUS CAULK JOINT ; : - e
] » THERMALLY BROKEN COMPHI ’ SESS 5 = TES T : s ¢noo= == e
\ 4='ﬁ - o |
v ANCHOR TO WALL AT FLOOR LINES 4 =
= EXISTING FLOOR U e
=" = CONTINUOUS MINERAL WOOL FIREBLOCK PN
LT EXISTING PLASTER FINISH ; ‘!
v ! FREFAB WALL PANEL FINISHTB D o
Vot (METAL PANEL SHOWN) TENANT IN PLAGE INTERIOR SCOPE, g
L 2 AFTER PR ey
gii | CONTINUGLIS ARWATER BARRIER TAPED 1. REMOV e
il TO WINDOW FRAME ALL AROLUND 2. PROVIDE NEW GYP BOARD SURRGUND AT o
] ); Wi W 1
; INDOW JAME "o
| b NEW MEP SERVICE (ERV : A ey X 3
o b S hiosSadld PERFORMANCE i e————————————— TENANT IN PLACE INTERIOR SCOPE
v OURTS, REPRIGERAN A0 HIGH . E CASEMENT UPVC a et AFTER PREFAB WALLS (WITH WINDOWS) INSTALLED.
L | ELECTRIC) IN WINDOW (U-0 18] INSTALLED INTEGRAL W 1. REMOVE EXISTING WINOOW
0o CAVITY BEYOND 7O PREFAS WALL PANELS T ot v Rt
[ iy
' 1 i
J
1 1
R LA
T
L : i
[ R
|- NEW MEP SERVICE (ERV v
Vo DUCTS, REFRIGERANT AND 1,1
i ELECTPIC) 1 HIGH PERFORMANCE CASEMENT UPVC L
' o o
o CAVITY BEYOND WINDOW (-0 18] INSTALLED INTEGRAL L
' 7O PREFAS WALL PANELS T
' ' o
! : pdd
CONTINUCUS ARWATER BARRIER TAPED TENANT IN PLACE INTERIOR SCOPE =
TO WINDOW FRAME ALL AROUND AFTER PREFAR WALLS (WITH WINDOWS) INSTALLED
1. REMOVE EXISTING WINDOW
R 2 10E NEW GYP. BOARD SURROUND AT
aa WINDOW JAMB
1 CONTINUOUS AIRWATER BARRIER ON
ul% NON-COMBUSTIBLE SHEATHING =
% (INTEGRAL TO PREFAB PANEL) EXISTING MASONRY WALL W/
== NEW MEP SERVICE (ERV PLASTER FINISH TO REMAIN
DHICTS HERRGRILIT PREFAB WALL PANEL: %
L. b ATy
el T AR ETECTRIGHIN CAVRY CONTINUOUS MINERAL WOOL
— INSULATION (R-25)
[} TH Fl
= THERMALLY BROKEN FRAMING IN PANEL FINISH FLOOR
= iz = - TH FLOOR ks
" ). CONTINUOUS CAULK JOINT WiTH 4
. THERMALLY BROKEN COMPRESSION T
GASKET Ny
ANCHOR TO WALL AT FLOOR LINES AN
EXISTING FLOOR ' 1‘—
1 CONTINUOUS MINERAL WOOL FIREBLOCK arl
M = IS
' EXISTING PLASTER FINISH 1hy e TENANT N PLACE INTERIOR SCOPE
! PREFAB WALL PANEL FINISH TB.D a1 AB WALLS (WITH WINDOWS) INSTALLED!
: NEW MEP SERVICE (ERV (METAL PANEL SHOWN) TENANT IN PLAGE INTERIOR SCOPE L EEXISTING WINDOW
! DU 1S, REFRIGERANT AFTER PREFAB WALLS [WITH WINDOWS) INSTALLED: e
H ANDYELESTRIC) I CONTINUCUS AIRWATER BARRIER TAPED 1. REMOVE EXISTING WINDOW ]
' CAVITY BEYOND TO WINDOW FRAME ALL AROUND 2. PROVIDE NEW GYP BOARD SURRGUND AT L
1

HIGH PERFORMANCE CASEMENT UPVC
WINDOW (L0 18] INSTALLED INTEGRA
TO PREFAB WALL PA

PROPOSED WALL SECTION @ PROPOSED WALL SECTION W/ EXISTING WALL
BUMP OUT FOR MECHANICALS PRE-FAB WALL PANEL OVERCLAD SECTION paul a. castrucci architects




Energiesprong Retrofits

Selected Worl: RETROFITNY (VARIOUS SITES)

paul a. castrucci architects



kuga electrical

rrid interactivity SOLAR PV + BATTERIES

paul a. castrucci architects



Automated buildings use less
energy overall compared to
non-automated ones.

System automation reduces
waste accumulated from
operating during off-hours.

Reduced strain to the
electrical grid benefits the
community as a whole.

Operating costs decrease
for every automation that’s
introduced in a building.

bigrentz.com

1)

Building Automation
and Control Systems
(BACS)

(9 ) ............. ‘b‘. i
Occupancy e %

Health and ‘ .................. @

security ; Energy
S ' 4 V
.'C.)‘. .......................... &
Lighting

the continental automated buildings association

yrid interactivity BUILDING CGONTROLS AND AUTOMATION

paul a. castrucci architects



Residential Time Periods and Delivery Rates*

Peak Rates
8 a.m. to Midnight

Time-of-Use Periods

June 1 to Sept 30 25.50 cents/kWh 1.80 cents/kWh

Off-Peak Rates
All other hours of the week

All other months 9.44 cents/kWh 1.80 cents/kWh

* The time-of-use rate has a monthly customer charge of $21.46.

Rates <250 kWh

Standard Delivery Periods

Rates
>250 kWh

June 1 to Sept 30 12.732 cents/kWh 14.635
cents/kWh

All other months 12.732 cents/kWh 12.732
cents/kWh

The standard rate has a monthly customer charge of $17.00

con edison

grid interactivit TIME OF USE RATES

Average hourly electricity load during typical day by region, selected months efﬁ

million kilowatthours
Central

Northwest

Northeast
California Mid-Atlantic
Southwest Southeast
Texas
Northwest Central Mid-Atlantic Northeast
60 180 150 50
50 150 120 40
/T—"\ 90 30 \fJ\
30 \/ 9 \/——/\
60 20
20 60
10 30 30 10
0 - T T T | 0 « T T T | 0 « T T T | 0 « T T T
12 6 12 6 12 6 12 6 12 6 12 6 12 6 12 6
am am pm pm am am pm pm am am pm pm am am pm pm
California Southwest Texas Southeast
60 25 75 180
50 20 60 150
40 120
15 45
30 \/a 90 m
10 30
20 60
10 S 15 30
0 - T T T | 0 « T T T | 0 - T T T | 0 « T T T
12 6 12 6 12 6 12 6 12 6 12 6 12 6 12 6

am am pm pm am am pm pm am am pm pm am am pm pm

us energy information administration

paul a. castrucci architects
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Questions?

NYSERDA'’s Grid-Interactive Building Showcase Building Energy Exchange



RiseBoro
COMMUNITY PARTNERSHIP
NYSERDA Grid Interactivity Building Showcase

CASA PASIVA

Ryan Cassidy
Construction Administrator




Triple Bottom Line of Passive Building

RiseBoro

COMMUNITY PARTNERSHIP



Developing Long Term Sustainability
Two Paths to “80 by 50”

COMMUNITY PARTNERSHIP



A Comparison of Typical Annual Maintenance & Operational Expenses

Affordable Housing Market Rate Housing

Legend

i Utilities (heat/gas/electricity)

& Water & Sewer

Real Estate Taxes & Insurance

& Other Maintenance & Operational Expenses




New Construction

Mennonite United Revival Apartments Knickerbocker Commons

{« 24 units, 100% affordable, Passive House Design \

* Hydronic Heating, Unitized ERV

{ « 24 units, 100% affordable w Sect 8 \

PBV, Passive House Design

* Hydronic Heating, Unitized ERV,

Solar Thermal * Completed June 2014

 Total Hard Costs $225 sqft

AN J

* Completed December 2013
* Total Hard Cost $235 sqft




New Construction

Our Lady of Lourdes Apts Atlantic East Apts

Ci.

-

(0
1_ |

3
E |

]

= = i
>2 -
= S ==
W R o

==

i

\ l ‘
/ * 76 units, 100% affordable w Sect 8 \ (- 67 units, 100% affordable, Passive House \
PBV, Passive House Design Design, faith based partnership 1stfl
* 2 pipe VRF, Unitized ERV, Solar PV * 2 pipe VRF, unitized ERV, solar PV ready

* Completed December 2017 - Completion July 2021

* Total Hard Cost $232 sqft + Total Hard Costs $306 sqft

\_ J \_ J




New Construction

80 units, 100% affordable w Sect 8 PBV, Passive House Design
2 pipe VRF, centralized ERV, Solar PV

Completed August 2021

Total Hard Cost $527 sqft (prevailing wage)




Underwriting

Casa Pasiva Model Comparison

$350,000

$307,125 $307,125 $307,125

$300,000

$250,000

$200,000

$150,000

$100,000

$50,000

$_
Year 1 Model Year 1 Low COP Model Year 1 @ 50% Savings
i HDC Standards M SONYMA Standard M Modeled



Underwriting to Savings
Impact on funding: 50% reduction in gas & electric cost

Uses of Funds

M Passive House Construction M Traditional Construction

Operating Cost ‘
Acquisition Cost H

S0 $1,000,000 $2,000,000 $3,000,000 $4,000,000 $5,000,000 $6,000,000 $7,000,000 $8,000,000 $9,000,000

Sources of Funds

MW Passive House Construction MW Traditional Construction

Equity

S0 $500,000 $1,000,000 $1,500,000 $2,000,000  $2,500,000  $3,000,000  $3,500,000  $4,000,000  $4,500,000  $5,000,000




Pathway 2
Renovating to the Passive Standard

0!'

[ B







Pathway 2
Renovating to the Passive Standard

* Typical YR15 Financing Methods

* Moderate Rehab/Tenant In Place

* Underwrite to Savings

* Gap financing by NYSERDA

 Meet Passive House (PHIUS) Standard
 Bonus: Renewables/Solar




Pathway 2
Passive Rehab: Means & Methods

HVAC Systems (VRF and ERV)

Opportunity: Controlled, efficient
distribution

Challenge: Cost, Billing, Submetering

Insulate Outside Existing Walls

(Rainscreen or EIFS)

Opportunity: Run HVAC lines in new
insulation

Challenge: Lot line easements for new
insulation

Opportunity: New air & moisture barrier




Scope of Work

Newer Buildings (built after 1990)

Scope of Work Diagram:

EXISTING EXHAUST SHAFTS SHALL BE
CLEANED, AIRSEALED & REUSED, TYP
EACH BATHROOM AND KITCHEN
INTAKE WILL BE OUTFITTED WITH A
CONSTANT AIR FLOW REGULATOR &
FIRE DAMPER. PHASE WORK W/

REMODEL OF KITCHEN & BATH — gL
NEW INDOOR, WALL-MOUNTED HEADS OF
NEW MULTI-SPLIT SYSTEM, PLACED IN ALL

LIVING ROOMS & BEDROOMS. QUTDOOR
UNITS LOCATED ON THE ROGF, TYP K
STO AIR BARRIER SYSTEM - GOLD

COAT, MESH, GOLD FILL AND
RAPID SEAL INSTALLED OVER

EXIST. FACADE AS PER
MANUFACTURERS INSTRUCTIONS

INSTALL NEW WINDOWS PRIOR
TO THE REMOVAL OF EXIST.
WINDOWS, TYP

STOTHERM CILOTUSAN
SYSTEM STREET FACADE
CONTOURED SHAPE
THICKNESS RANGES FROM
4" MIN 6" MAX

2" X 9" RECTANGULAR SUPPLY
DUCTS CONNECTING TO ROOFTOP
ERV UNITS. INSTALLED PRIOR TO
NEW STOTHERM FINISH &
WRAPPED IN PEEL STICK

REFRIGERANT & CONDENSATE
LINES BEHIND NEW STOTHERM
FINISH. CONNECT
REFRIGERANT TO ROOFTOF
CONDENSORS & CONDENSATE
TO BOILER ROOM, TYP.

EXPLODED AXONOMETRIC OF TYPICAL APARTMENT WORK

—KX
PR ALL KITCHENS & BATHROOMS TO BE

REMODELED W/ NEW CABINETRY,
APPLIANCES & FIXTURES, TYP

ALL EXIST. DOORS TO BE REPLACED
W/ NEW DOOR LEAFS. UNDERCUT ALL
INTERIOR DOORS, TYP

INSTALL NEW FLOORING AND PAINT
WALLS T1IROUGI IDUT APARTMENT, TYF

SUPPLY AIR DUCTS INSTALLED W/
CONSTANT AIR FLOW REGULATORS, TYP

\1/ SCALE



“80 by 50”

Potential Site Energy Use Reductions for Your Building
75 Linden Street

100% 60% to 68%  64% to 70%  76% to 80%  80% to 84%
“leest N
M Electricity
M Gas — -
Oil -N/A = ﬁ ﬁ ﬁ
District Steam  Today LL87 Audit 80x50 80x50 80x50 80x50

-N/A 123 kBTU/SF Package** Package 1 Package 2 Package 3 Package 4




Existing Roadblocks?

Jtility Allowance Reform
Healthcare + Housing

nsurance reductions for sustainable/resilient
ouildings

Retainage withheld from Contractor for
Building Performance

Energy Reserve
Funded From Developer Fee
Performance-based

26



Questions?

NYSERDA'’s Grid-Interactive Building Showcase Building Energy Exchange
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The Challenge: You need to reduce em
One Problem: Buildings are not occupa

In New York City, while commercial occupancy dropped to as low as 5% and then stabilized around 15% by
the fall of 2020, electricity consumption in Class A buildings was only down 20-30%.

Why? Because you can’t manage what you don’t measure

There is a disconnect between building occupancy and energy use...

» Limited real-time visibility into energy use in occupied spaces

» Lack of holistic accounting for total building footprint and end-uses

As we adjust to the new Hybrid workspace, are you ready?


https://www.nyserda.ny.gov/Business-and-Industry/Commercial-Real-Estate/Energy-Efficiency-for-Commercial-Tenants/Resources/The-Great-Energy-Disconnect

What is Real-Time Energy Man

Capabi"tieS: Building Automation System RTEM
» Persistent data repository in the cloud :
o PoSTO E - B &7

« Visualization of building performances ! ' ! ‘ A — P
» Forecasting of loads and consumptions /o 5 =] Meter
« Fault Detection and Diagnostics (FDD) B 1 | ——

. . . A
« Automated System Optimization (ASO) CT*.:‘.',,"S@ ” @

Flow 7
Benefits: ”4—"\’5"‘
A Suppl

« Improve Net Operating Income (NOI) ! ®Airp%rynp
« Enhance Occupant Comfort & Wellness Gl 8 Tenp o

* Gain Real-Time Visibility of Siloed Equipment

* Improve Maintenance & Uptime of Assets

» Improve Staff Productivity




Real time energy management w
building
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RTEM measures and analyzes multiple data sources then identifies oppor;[mlpmities for energy savings
You make informed decisions on how to adjust energy use and can verify savings

You evaluate the effectiveness of the energy conservation measures

Repeat




Proven benefits in over 1000 installati

Multifamily —— p —— Industrial
1 1 8 5 308.9M RTEM Impacted Square Footage '. S
’ $75.7TM nvsERDA Incentives =l

RTEM Sites

to Date $2 3 6 L 7 M Direct Private Investment

Commercial
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Top 10 Most Wanted for \Wasted

Equipment control in bypassed/override/manual mode
Faulty devices (e.g., leaky valves, sensors, controllers)
Extensive operations during unoccupied periods

Set points too high/low or inconsistent

Inefficient equipment/plant sequencing

Coincidental equipment operation generating high demand
Convert constant set points to conditionals

Free cooling/heating opportunities not used

© 0o N o gk~ 0w d o=

Unintended heating, cooling and simultaneous conditioning

10. Manual operations that should be automated



A cost-effective solution: 80% of commer
office buildings have a project cost < S.80

> No correlation between Commercial square footage and project costs. The biggest
determinant is whether the project includes additional Control or upgrading existing BAS.

Commercial Office BUIldlngS RetaII/Hospltallty

- 100% 100%
9% - 90%
- 80%
- 70%
- 60%
- 50%
- 40%

L [0)
0% 300/0
10% - 20%
(0]
- 10%
xwl—v—.x T x.x T x. xxxxxx ‘0%
CTANOTOONOTUVANDMOUVITOOLLYOONI OO - 0%
cNoNoNoNoNoNoNoNe) — (qV] ™ < [To) © N~ © o ) -~

NMTOVOMNODTOANONOITOOODOUONMNLI) O OO O
© o v

>10

O OO OO0 OoOOoOOo ~ N ™ < Yo} (o] N~

Project Cost ($ per SQ. FT.) Project Cost ($ per SQ. FT.)



available today

reduce exposure to
Local Law 97 fines

hedge against
energy costs inflation

extend
equipment life

A Solution / The First Step

A Solution / The First Step

Heating Capacity

REDUCE &

REVIEW RECONFIGURE

RECOVER
& STORE

Time

RENEW /
REMOVE




For more informatior
team is read

Reach ¢
@nyserda.ny.gov

NYSERDA

NEW
YORK
éATE




NYSERDA'’s fireside chat

Kristen Palma, Strategic Engagement Manager, RTEM,
NYSERDA

David Klatt, Chief Operating Officer, Logical Buildings
Cindy Zhu, Director of Grid Services, Prescriptive Data
Luis M. Rios, Assistant Vice President, Rudin

NYSERDA'’s Grid-Interactive Building Showcase Building Energy Exchange



NANTUM OS5

NYSERDA's Grid-Interactive Building Showcase
May 17, 2023

Presented by:
Cindy Zhu, Director of Grid Services

prescriptive data Confidential - Do Not Distribute



Today’s Office Challenges Need A Data Culture

~~
il Consumers Are Demanding
Sustainability & Investors Are
Rewarding Sustainability

Managing The Rise Of Exponential
Real Estate Data

é Avoiding Carbon Emission
ococs Regulation Fines & Automating

TITTTIT Reporting Compliance

& Corporate Net-Zero Goals

2 3 . & Climate-Related Risk

Decreasing Operational Costs &
Increasing Asset Revenue

Attract & Retain Tenants, Predict
Tenant Behavior

i E

NANTUM 0S 2023 - Confidential - Do Not Distribute



NANTUM R IV

Observed Benefits of the NYSERDA RTEM Program

e NYSERDA brings credibility to RTEM approved vendors.

e Incentives reduce project payback by 50%, making it easier for owners to move forward with projects.

e Software as a Service (SaaS) solutions are new to Commercial Real Estate and can be challenging to sell.
e RTEM incentives on annual SaaS fees are helping to overcome this challenge.

. $1.13M - Total Incentive Money

. $500k - For Nantum OS Installation
. $613k - For Annual Software as a Service (SaaS)
. 10 - Projects Receiving NYSERDA RTEM Incentives

NANTUM 0S 2023 - Confidential - Do Not Distribute



NANTUM

Grid-Interactive Efficient Buildings

NNNNN M 0S 2023 - Confidential - Do Not Distribute



GEBs incorporate energy efficiency,
renewables, energy storage, and load flexibility

GEBs employ these capabilities to flexibly
reduce, shed, shift, modulate or generate
electric load as needed

ON-SITE LIGHTING
GENERATION SENSORS

o B ®EHe O
PLUG LOAD HVAC AND ENERGY ELECTRICAL ENERGY

MANAGEMENT ZONE EFFICIENT ENERGY INFORMATION
CONTROLS WINDOWS STORAGE SYSTEM

NANTUM 0S 2023 - Confidential - Do Not Distribute



Office Building Energy + Occupancy Automation

Electric Demand (kW) [ occupancy (¢ of People) Blectric Demand (kW)

Optimize BMS Ramp
Up Sequencing

Lunch Time

Predict Occupant ::m“m Set Ramp uns:;
Arrival Time Peopl ":'w"“ For = ”:'“k“
Lunch To Work

Al/ML
New BMS
Startup Time

Morning Al Startup Mid-Day Ramps

NANTUM 0S 2023 - Confidential - Do Not Distribute

Electric Damand (1) B Occupancy (# of People)

i I
| I
i I
[T \I I
Earlier, Based On ! !
Therma Inertia And i :

i

) I

i I

Real-Time
Occupancy

End of Day

End Of Day Ramp Down



Reduce Peak Demand Charges

Automated Action:

Avoid Setting A New Peak
Peak Demand
Benchmark

You Are Approaching ——g
Setting A New Peak

W

You Are Approaching
Setting A New Peak

Would You Like To Take Action?

17 min 84,236 706 kW

Estevated
W
Sovingn

Take Action

ADM - Automated Electric Demand Management

Mibs/he

2790 Al Predicted Steam Demand

Use Thermal Storage To Manage
Pre-Heat Steam Demand, Avoiding Daily
Steam Peak Steam Charges
Before
Daily Peak
Demand
Charges
Begin

Actual Steam Demand

a

Avg. Daily Steam Savings

=5 $3,221

ASM - Automated Steam Demand Management

NANTUM 0S 2023 - Confidential - Do Not Distribute




Automated Demand
Response

ADR - Automated Demand Response

Nantum OS uses openADR?2.0 protocols for its
automated demand response (ADR) capabilities:

° Virtual Top Node (VTN) for utilities or
aggregators to initiate ADR events

. Virtual End Node (VEN) for customers to
participate in ADR events

Customers can earn incentives for enrolling their
building as a participating resource during the DR
season and additional performance payments during
actual DR events.

A fully automated demand response strategy allows
operators to maximize their incentive revenue.

NANTUM OS

Participating Program by Type

.

] 4 Bldgs

Demand Response Savings YTD

LOAD REDUCTION

695 kW

DOLLAR SAVINGS

$99,014

Event Summary

2023 - Confidential - Do Not Distribute

Automated DR Action:

There Is A Demand
Response Event

Would You Like to
Participate?

DR Event Schedule

O—®

—O0—0—

—0)-

REMAINING TIME

SrlliZ=

Tenant Lighting
Lobby Lighting
Ground Elevators
Ramp AHUs to 90%

Lower Demand for

Chillers

Unscheduled

Unscheduled



Energy Management

Distributed Energy
Resource
Management

Mange On-Site Generation or Storage
from Solar, Fuel Cell, & Batteries For Real
Time Visualization and Energy & Cost

Savings

Automate & manage /'

your on-site energy
generation resources

NANTUM OS

On Site Generation

Geneqtion KPis

Generated GHG Equivalent
1 8,638,800 5,386

Total Consumption Vs. Litility Consumption (Monthiy)

2018 ~

£

Total Consumption Vs. Total Generation

- 0772272018 ® 10 | 0772272018 ® Seach < >

¥ » B oW OB

%3
B\
%
£

2023 - Confidential - Do Not Distribute
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Joo 2018 Mar 2018 May 2018

Total Consumption Vs. Utity Consumption (Yearly)

218 v
A
g | S—
. Year 2078

242000 Sep 2018 Now 2018



Since 2022, RMC has been rolling out automated curtailment strategies throughout the commercial portfolio, creating new demand
flexible resources that can use automated demand management for peak cost reduction, participate in automated demand response
programs, and create additional reliability for the grid.

How some of these sites are doing it:

80 Pine Street

e TMSF built in 1960, located in Financial
District

Automated Curtailment Strategies Include:

e Securing exhaust fans

e Ramping down interior and perimeter
supply fan speeds

e Offsetting supply and return fan temps

e 225 kW in flexible load

DR Program Participation
e ConEd CSRP

e ConEd DLRP

e NYISO SCR

NANTUM OS

345 Park Avenue

e 1.8 MSF, built in 1969, located in Midtown

Automated Curtailment Strategies Include:
e Ramping down main supply fan speeds

e Securing return air fans

e Securing mechanical room equipment

e 600 kW in flexible load

DR Program Participation
e ConEd CSRP

e ConEd DLRP

e NYISO SCR

2023 - Confidential - Do Not Distribute

One Battery Park Plaza

e 860,000 SF built in 1969, located in
Financial District

Automated Curtailment Strategies Include:

e Securing exhaust fans

e Ramping interior and perimeter supply fan
speeds

e Reducing secondary pump speeds of
chilled water system

e 450 kW in flexible load

DR Program Participation
e ConEd CSRP

e ConEd DLRP

e NYISO SCR

10



2023 RTEM GEBs Demonstration

Significant electric loads in buildings can function as fast-responding grid-support resources, just like on-site renewables.
Real-world demonstrations will gather data to support future utility program development.

e Sizable electric loads can be shed or shifted quickly and dependably, delivering performance like battery storage.
e Demand shed and shift from buildings will be as cost effective to procure as battery storage.

e Collaborate w/ demo sites to implement custom automated curtailment strategies that can shed significant electric load
e Use Nantum’s Virtual Top Node to send an openADR message to participating buildings to shed/shift electric load in

10 mins
e Use Nantum’s Virtual End Node and edge computing capabilities at demo sites to receive the openADR message and

curtail load within 10 mins of receiving the signal
e Share rich dataset with NYSERDA, such as power quality, load shed performance to help determine baselines and

performance criteria that will benefit the marketplace

NANTUM 0S 2023 - Confidential - Do Not Distribute
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NANTUM OS
Cindy Zhu
— Director of Grid Services
@ L.:M @ czhu@prescriptivedata.io
‘. (]

s Bg ="
NANTUM OS

LS
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Rudin Management Company

* NYC Portfolio - 15 Million Sq.Ft.

* 10M — Commercial Office

* 5M — Multifamily Residential

* Sustainability and innovation have always
been guiding forces for Rudin Management

Company.

Rudin has always evaluated prospective
properties and building sites in light of
accessibility to mass transportation. In recent
decades, focus has turned to both optimizing
management with advanced technology and
pursuing best-in-class approaches to

environmental responsibility.

Building Cockpit

May 16,208
1130AMEDT Operations  Sustainablty
0
72 New Bulding Actities Schedule
relaive humidty 24%
Wetbul 523 Strtp
Wind 741 mohsw .
§ OperationalDrits
G47AM
PORTFOLIO OVERVIEW
SITELIST
Electic Demand
BUILDING COCKPIT
AeTviTy + 4 8 48
) w
DATATYPE +
o |
|
SENSORS + |
o |
APPS + 3 |
¥ |
WACOWNT  + au |
f
0 =Tl
W SA {1 1A L] SPU
Vay 16,003
Ocoupancy
3 ,3 09 peaple
m
% 0
i}
@ Support 0
W SA a 1A 22 s

8PV

8P

Ramp Down

RampUp Final Ramp Don Tomorrow's Schedule

1231PM Unscheded

Interor Space Temperature

2 SAM 8 1AM L) SPM BPM 11Pd
Nay 16,23

Steam Demand

32D

Mibs/hr

M AN s A M 5 8PM 1P




Rudin

2012-2014 2015 2019 -
Present

RMC Engages with Logical
Buildings to develop a
Demand Response
program for the MF
portfolio.

ConEd Smart Grid RMC automates Demand
Demonstration Pilot Response strategies in all
(SGDP) Commercial Buildings.

: * RMC participated in : * Concerns with Building
: several round table : System Security &

. discussions. . Interoperability

: : Tenant Engagement Grid
: : rewards.

* Solving for Problems
related to the electrical
grid.

. - L - . . ., GridTech

LL97 RealTime GHG

Emissions tracker EVOlution

ADR — Auto Demand

Rudin develops 1st

Generation building Response
would become Nantum by RMC & PD Optimizes Management

building operation through

Prescriptive Data.
Nantum

Multifamily — Nantum

* Critical building systems Measure

integrated with Nantum

E ADM — Auto Demand
* Smart start :

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 I
1 . I
! operating system that !
1 I
1 I
1 I
1 I
1 1
1 1
1 1
1 1

- PQ Meter Deployment * Occupancy Based Control

2016 —
Present

2022-2023
2013-2015




Rudin

Commercial

CSRP
Summer SCr

Winter SCR

GHG Emissions

Todey

Utility
Coned
NYISO
NYISO

Total Sites Enrolled Total Commitment, — . -
in Programs All Sites (KW) i -
13 1805
13 1700 —
13 1150
@ support

<+ [L1L97 Realtime GHG Emissions Performance




GridRewards Users per Building

Rudin

. . Total Sites Enrolled Total Commitment,
Multifamily Utility in Programs All Sites (KW) =

CSRP Coned 16 245
Grid Rewards
(Tenants) Coned 78 87

Consumption Heatmap for August 16, 2020 - September 05, 2020

Consumption Heatmap
<+— (Real-Time Consumption Management)




" GridRewards

An award-winning, free app that tells you when and
how to reduce your energy usage. Earn cash payments
and reduce your electricity bill all year round.

Core Features

e Earn GridRewards for reducing usage the highest
carbon intensity hours — up to 15% of your annual
electric bill.

e Energy efficiency insights and recommended actions.

e Real-time electricity, natural gas, and carbon usage
tracking and performance data.

e Smart thermostat control and optimization.

—

« D -
|
|

GridRewards Gl )

182 Vera St Apt 31B... v

Upcoming GridRewards
event from S5pm to 8pm

" .
= Countmein
38 NEIGHBORS ARE IN SO FAR

1 Achievements

Usage this week
Your projected bill

Yesterday vs. projection

See your energy use

A E£1

Home




New Con Edison smart meters are the data
backbone of GridRewards

Smart Meters

(& conEdison

We've installed nearly five million smart meters, which provide more
information about how you use energy so you can make better energy
decisions.




GridRewards in Action: Automated Performance
in an Apartment During Con Edison CSRAP Events

Virtual Power Plant

2kW = $400 of annual GridRewards revenue

At peak times, GridRewards
users in this area can save

sage Heatmap for June 27,2021 - July 01, 2021 sss
36.5 1-07/01/2021 v fss
megawatts "
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Together, we can have the same impact as...
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PROJECTED BILL THIS VS. PROJECTED
MONTH

8% more

66% more

Download GridRewards

Scan QR code with your phone camera.

E # Download on the |

¢ App Store |
- |

GETITON

})’ Google Play

How it works

Sign up
e Download GridRewards and connect one or
more Con Edison accounts to your profile.

Unplug during events
o We'll tell you the most important times to save
electricity and when they’re happening —

usually during hot summer afternoons, about
5-10 times per year.

Get paid
e Make real money — earn cash, reduce your
electricity bill and carbon footprint.



TOUR TOOLKTT TO FIGHT "&
CLIMATE CHANGE AT ROME

T. THE EOSENTIALS / JIARTER KIT

= 3

ENERGY

[

SMART METER

SMART
THERMOSTAT

. BATTERY  COMMUNITY SOLAR

GRIDREWARDS APP

SMART
: EV CHARGING HEAT PUMP




VIRTUAL POWER PLANT

Smart Building Status | ONLINE

o _ ‘
N2

/8

.i -‘\;. ~ 7-: — > >l
’\" o’ ~
.
.\\\I |

Creatlng the largest-ever multifamily building virtual
power plant, together.

SMARTKIT AI

GRID ANALYSIS | NYC ID 24




NYSERDA'’s fireside chat

Kristen Palma, Strategic Engagement Manager, RTEM,
NYSERDA

David Klatt, Chief Operating Officer, Logical Buildings
Cindy Zhu, Director of Grid Services, Prescriptive Data
Luis M. Rios, Assistant Vice President, Rudin

NYSERDA'’s Grid-Interactive Building Showcase Building Energy Exchange



Questions?

NYSERDA'’s Grid-Interactive Building Showcase Building Energy Exchange
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Grid-Interactive
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