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Decarbonization Roadmap for Multifamily Affordable Housing
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Project Goals

To understand how affordable housing could comply with LL97’s short- and long-term limits and
to inform project scopes and policy decisions.

LL97 Timeline

Emissions First Compliance Report Due Emissions Limits Emissions Limits

Limits Begin (every May 1) Become More Stringent  Tighten Further
Prescriptive Pathway 2035 Pathway 80x50
Compliance Deadline Compliance Deadline Sl
One-time compliance for First compliance for certain 80%
most regulated affordable income-restricted housing reduction

housing by 2050



Building Typologies

post-1980 mid-rise
senior rental

year built: 1988

size: 99 units - 70,460 sq. ft.

heating system: hydronic baseboard
LL97 path: Prescriptive Pathway

post-war high-rise
Mitchell-Lama

year built: 1975

size: 182 units - 127,009 sq. ft.

heating system: two pipe steam w/baseboard
LL97 path: 2035 Pathway

pre-war low-rise
HDFC co-op

year built: 1913

size: 40 units - 40,850 sq. ft.

heating system: one-pipe steam radiators
LL97 path: Prescriptive Pathway

pre-warlow-rise
rent stabilized rental

year built: 1927

size: 52 units - 44,250 sq. ft

heating system: hydronic convectors
LL97 path: Prescriptive Pathway

post-1980 high-rise
rental

year built: 1995

size: 198 units - 182,828 sq. ft. see pages 4'5

heating system: steam PTACs

LL97 path: Prescriptive Pathway Of th e M a n u a I



coping for Compliance

Low Carbon Retrofit

No Carbon Retrofit

Enhancing Efficiency

baseline building conditions

This post-war high-rise building has a brick masonry assembly, balconies,
and no insulation. No conneclmg bulldmgs makes itideal for full envelope

ially insul I g. Natural gas heating and
thru-wall ACs for cooling provide an opponumty for central VRF heat
pumps. Master metered electric also makes the building a good candidate
forsolar on the roof.

low carbon retrofit package

Low Carbon improvements include new steam boilers and thru-wall ACs, an
electricair source heat pump DHW system, rooftop post & ail solar PV, and LED
lighting. Envelope d I

include new roof d d air
sealing measures, and optional above grade wall R-15 EIFS over-cladding that also
covers the underside of the balconies. GHG savings for this scope ofwork are
based on the 2030 emissions factor.

GHG
savings
seuaTvero
e Bione
AND BASED ON

HE 2030
EMISSIONSFACTOR

no carbon retrofit package

No Carbon i include all 2030 plus additional des which
may ds 2030 includs VRF heat pumps, electric

stoves and dryers and energy recovery ventlla ion resulting in whole building

New high-perfc d doors and optional above grade

wall R-1SEIFS ladding upgrade e GHG savings for this scope of

work are based on the 2050 emissions factor.

GHG
savings
seuamvero
e Bione
AND BASED ON

THe 2050
EMISSIONSFACTOR

TIvaAT
BUILDING % OF GHG ESTIMATED ESTIMATED 'OY:?
SYSTEM EMISSIONS ENERGY CONSERVATION MEASURES (ECMs) cosT/ou* ENERGY CONSERVATION MEASURES (ECMs) cost/ou* cosT/ou*
. n/a Roof Insulation c ] ini i L 174 $250 ()94 N
i ing ®  Now aluminum, double hung, double pana, low-a, argon filled $6,650 u  Now uPVC, thermally broken, casementwindows & $10,850  $10,850
onvelope u  Now storefront/entry doors ENERGY STAR balcony doors
AirSealing & i Leaky wit d = Door&window ippi $1,000 $1,000
Above Grade Walls Uninsulated brick wall assembly + Optional R-15 EIFS over-cladding, including underside of balconies $17,250 + Optional R-15 EIFS over-cladding, including underside of balconies $17,250 $17,250
63% Hoating ] $330 9oL = Contral VRFwith rooftop units § T $10050  $10050  @ZOs v/,
with baseboards, outdoorairreset  m Heat Timer $500 ° = RTEMvia programmable thermostat $2,000 $2,000 Q"=
heating and pressure controls = Real Time Energy Management (RTEM) $2,000 +O%
Cooling Thru-wall ACs = Newthru-wall ENERGY STARACs $2,000 . (see above)VRFs also provide cooling 0 £
n Pumps 075 hpsingle speed pump ® No additional measures $0
cooling Pipe Insulation Piping mostly insulated = Nowpipeinsulation $300
Ventilation . $1,300 = Cantral ERVs sarving corridors # T $4,750 $4,750
Ap.mmv.s.m,m:m with timers & CAR dampers ® Central ERVs serving apartments § T
y central exhaust fans (see above)
ventilation
Ductwork In-unit leaky u Clean & seal ducts; conduct testing, adjusting, & balancing (see above)
n 17% ouw ilsi boilers » C 5T R TA No additional recommended measures 6450 D0
flomesc Plumbing Fixtures Standard flow fixtures u Lowfiow i $300 $300
a 6% [ A FU . L Y 200 4oz No additional recommended measuras 200 Aoz o
Nobe Exterior CFU = LEDswil &timeclock (se0above) (see above)
ighting
In-unit Fluorescentcirclina = LEDs $1,000 $1,000
() i : =
Appliances N¢ = ENERGYSTAR $1,350 0, m Electricstoves § T $950 $2,300 [
B 4% e 1% 9%
i
fegSences Contral Laundry @N . 0 » (4)Heatpumpdryers § T $0 $0
(4)Electric dryers (per oquipmentleaze sgreement) (per equipmentlease agreement)
ronawables None ®  65kW post & rail rooftop solar PV system sio0 2% No additional recommended measuras sz0 0%
ASSOCIATED # olectrical service and distribution upgrades $1,600 # olectrical service and distribution upgrade $6,750 $8,350
UPGRADES T structural/finish upgradesincluding dunnage, patching, & sealing $10 T structural/finish upgradesincluding dunnage, patching, & sealing  $4,200 $4,210
2030 Emissions Factor ESTIMATED $31,560 4 60/ 2050 Emissions Factor ESTIMATED $55,010 1 O Oo/
The 2030 emissions factor reflects an electric et () IO o
grid powered 70% by renewable energy. 100% by

$48,810

54%

$72,260

100%




Low Carbon Retrofit Pa

Provides moderate
emissions reductions and
meets near-term LL97
limits through strategic
system upgrades and
partial electrification.

ckage

baseline building conditions

This post-war high-rise building has a brick masonry assembly, balconies,
and no insulation. No connecting buildings makes it ideal for full envelope

ially insulated ladding. Natural gas heating and
thru-wall ACs for cooling provide an opportumty forcentral VRF heat
pumps. Master metered electric also makes the building a good candidate
forsolar on the roof.

BUILDING % OF GHG
SYSTEM  EMISSIONS

low carbon retrofit package

Low Carbon improvements include new steam boilers and thru-wallACs, an
electric air source heat pump DHW system, moﬂop post & mll solar PV, and LED
lighting. Envelope des include new roof insul d d air
sealing measures, and optional above grade wall R-15 EIFS over-cladding that also
covers the underside of the balconies. GHG savings for this scope ofwork are
based on the 2030 emissions factor.

ESTIMATED
cosT/DU*

GHG
savings

no carbon retrofit package

No Carboni

lude all 2030 plus additional des which
may ds 2030 includs VRF heat pumps, electric

stoves and dryers, and energy recovery ventllatlon resulting inwhole building

N h-perf d doors and optional above grade

GHG savings for this scope of

lew high-pe
laddii

wall R-1SEIFS g upgrade I
work are based on the 2050 emissions factor.

ESTIMATED
ESTIMATED TOTAL

GHG
savings
seuamvero
e Bione
AND BASED ON

THe 2050
EMISSIONSFACTOR

ENERGY CONSERVATION MEASURES (ECMs) ‘ENERGY CONSERVATION MEASURES (ECMs) cost/ou* cosT/ou*
. n/a Roof Insulation c ] ini i L 174 $250 ()94 N
g ®  Now aluminum, double hung, doublo pana, low-a, argon filled $6,650 u  Now uPVC, thermally broken, casementwindows & $10,850  $10,850
envelope ®  Now storefront/entry doors ENERGY STAR balcony doors
AirSealing & Leaky wit d = Door&window ippi $1,000 $1,000
Above Grade Walls Uninsulated brick wall assembly + Optional R-15 EIFS over-cladding, including underside of balconies $17,250 + Optional R-15 EIFS over-cladding, including underside of balconies $17,250 $17,250
63% Hoating ] $330 oo/ = Contral VRFwith rooftop units § T $10050  $10050 @Oz v/,
with baseboards, outdoorairreset  m Heat Timer $500 ° = RTEMvia programmable thermostat $2,000 $2,000 Q"=
heating and pressure controls = RealTime Energy Management (RTEM) $2,000 +0% .
Cooling Thru-wall ACs = Newthru-wall ENERGY STARACs $2,000 . (see above)VRFs also provide cooling wiTH F
n Pumps 075 hpsingle speed pump ® Noadditional measures $0
cooling Pipe Insulation Piping mostly insulated = Nowpipeinsulation $300
Ventilation . $1,300 = Cantral ERVs sarving corridors # T $4,750 $4,750
Ap.mmm.sm,mm withtimars & CAR dampers = Cantral ERVs serving apartments § T
¢ central exhaust fans (se0 above)
ventilation
Ductwork In-unit leaky u Clean & seal ducts; conduct testing, adjusting, & balancing (see above)
n 17% ouw boilers » C 5T 5450 4169, No additional recommended measures $6450 D)9y
flomesc Plumbing Fixtures Standard flow fixtures » Lowfiow $300 $300
a 6% [ A FU "L Y L 74 No additional recommended measuras 800 gog S
Nobe Exterior FU = LEDs &timeclock (se0above) (see above)
ighting
In-unit Fluorescentcirclina = LEDs $1,000 $1,000
14%  Appliances N » ENERGYSTAR %30 qor » Eloctricstoves § T $50 230 gog
Gasstoves ° °
i
fegSences Contral Laundry @N . 0 » (4)Hoatpumpdryers § T $0 $0
(4) Electric dryers (por squipmentisase sgreement) (porequipmentiease sgreement
ronawables None ®  65kW post & rail rooftop solar PV system sio0 2% No additional recommended measuras sz0 0%
ASSOCIATED # olectrical service and distribution upgrades $1,600 # olectrical service and distribution upgrade $6,750 $8,350
UPGRADES T structural/finish upgradesincluding dunnage, patching, & sealing $10 T structural/finish upgradesincluding dunnage, patching, & sealing  $4,200 $4,210
2030 Emissions Factor ESTIMATED $31,560 ° 2050 Emissions Factor ESTIMATED $55,010 o
‘The 2030 emissions factor reflects an electric o () IO o
grid powered 70% by renewable energy. 100% by
i $48,810 $72,260

54%

100%




No Carbon Retrofit Package

Provides deep emissions
reductions and meets
long-term LL97 limits,
through more robust
system upgrades and full
building electrification.

baseline building conditions

This post-war high-rise building has a brick masonry assembly, balconies,
and no insulation. No connecting buildings makes it ideal for full envelope

ially insulated ladding. Natural gas heating and
thru-wall ACs for cooling provide an opportumty forcentral VRF heat
pumps. Master metered electric also makes the building a good candidate
forsolar on the roof.

low carbon retrofit package

Low Carbon improvements include new steam boilers and thru-wallACs, an
electric air source heat pump DHW system, rcoﬂop post & nall solar PV, and LED
lighting. Envelope des include new roofinsul d doors, air
sealing measures, and optional above grade wall R-15 EIFS over-cladding that also
covers the underside of the balconies. GHG savings for this scope ofwork are
based on the 2030 emissions factor.

GHG
savings

no carbon retrofit package

No Carbon i lude all 2030 plus additional des which
may ds 2030 includs VRF heat pumps, electric
stoves and dryers and energy recovery ventlla ion resulting in whole building
New high-perf: d doors and optional above grade
wall R-1S EIFS ladding upgrade ! GHG savings for this scope of

work are based on the 2050 emissions factor.

GHG
savings
seuamvero
S Bone
AND BASED ON

THe 2050
EMISSIONSFACTOR

esTIMAT
BUILDING % OF GHG ESTIMATED ESTIMATED Y;D
SYSTEM EMISSIONS ENERGY CONSERVATION MEASURES (ECMs) cosT/ou* ENERGY CONSERVATION MEASURES (ECMs) cosT/ou* cosmou*
. n/a Roof Insulation c = R-49 blown-ini i L 174 250 ()9f N
g ®  Now aluminum, double hung, double pana, low-a, argon filled $6,650 u  Now uPVG, thermally broken, casemantwindows & $10,850  $10,850
envelope ®  Now storefront/entry doors ENERGY STAR balcony doors
AirSealing & izati Leaky wit d = Door&window ippi $1,000 $1,000
Above Grade Walls Uninsulated brick wall assembly + Optional R-15 EIFS over-cladding, including underside of balconies $17,250 + Optional R-15 EIFS over-cladding, including underside of balconies $17,250 $17,250
63% Hoating ] $330 9oL = Contral VRFwith rooftop units T $10050  $10050  @ZOs v/,
with baseboards, outdoorairreset  m Heat Timer np $500 ° = RTEMvia programmablo thermostat $2,000 $2,000 O
heating and pressure controls = RealTime Energy Management (RTEM) $2,000 +0% .
Cooling Thru-wall ACs = Newthru-wall ENERGY STARACs $2,000 (see above)VRFs also provide cooling " F:
n Pumps 075 hpsingle speed pump = No additional measures $0
cooling Pipe Insulation Piping mostly insulated = Nowpipeinsulation $300
Ventilation . $1,300 = Cantral ERVs sarving corridors # T $4,750 $4,750
Aplmmm. Bath, Kitchen: withtimars & CAR dampers = Cantral ERVs serving apartments § T
" central exhaust fans (see above)
ventilation
Ductwork In-unit leaky u Clean & seal ducts; conduct testing, adjusting, & balancing (see above)
n 17% ouw ilsi boilers » C 5T R TA No additional recommended measures $6450 ()0
flomesc Plumbing Fixtures Standard flow fixtures u Lowfiow i $300 $300
E 6% [ A FU . L Y 200 4oz No additional recommended measuras $200 Aoz i
Nobe Exterior FU = LEDs &timeclock (se0above) (se0 above)
ighting
In-unit Fluorescentcirclina = LEDs $1,000 $1,000
14%  Appliances N = ENERGYSTAR rofri w30 qor » Eloctricstoves § T 50 230 gog
Gasstoves ° °
i
fegSences Contral Laundry @N . 0 » (4)Heatpumpdryers § T $0 $0
(4)Electric dryers (per oquipmentleaze sgreement) (per equipment lease agreement)
ronawables None ®  65kW post & rail rooftop solar PV system sio0 2% No additional recommended measuras sz0 0%
ASSOCIATED # olectrical service and distribution upgrades $1,600 # olectrical service and distribution upgrade $6,750 $8,350
UPGRADES T structural/finish upgradesincluding dunnage, patching, & sealing $10 T structural/finish upgradesincluding dunnage, patching, & sealing  $4,200 $4,210
2030 Emissions Factor ESTIMATED $31,560 0, 2050 Emissions Factor ESTIMATED $55,010 0,
‘The 2030 emissions factor reflects an electric et () o o
grid powered 70% by renewable energy. 100% by

54%

$72,260

100%




Enhancing Efficienc

Each retrofit package
includes an optional
over-cladding scope
to show how more
comprehensive
envelope upgrades
provide additional
benefits and savings.

BUILDING
SYSTEM

baseline building conditions

This post-war high-rise building has a brick masonry assembly, balconies,
and noi insulation. No connecting bulldmgs makes itideal for full envelope

insulated

g. Natural gas heating and

thru-wall ACs for cooling provide an opportumty forcentral VRF heat

pumps. Master metered electric also makes the building a good candidate

forsolar on the roof.

%OF GHG
EMISSIONS

low carbon retrofit package

Low Carbon improvements include new steam boilers and thru-wallACs, an
electric air source heat pump DHW system, rcoﬂop post & nall solar PV, and LED
lighting. Envelope des include new roofinsul d doors, air
sealing measures, and optional above grade wall R-15 EIFS over-cladding that also
covers the underside of the balconies. GHG savings for this scope ofwork are
based on the 2030 emissions factor.

ESTIMATED
cosT/ou*

GHG
savings

no carbon retrofit package

No Carboni

lude all 2030 plus additional des which
may ds 2030 includs VRF heat pumps, electric

stoves and dryers, and energy recovery ventllatlon resulting inwhole building

N h-perf d doors and optional above grade

GHG savings for this scope of

lew high-pe
wall R-1SEIFS ladding upgrade I
work are based on the 2050 emissions factor.

ESTIMATED
ESTIMATED TOTAL

GHG
savings
seuamvero
e Bione
AND BASED ON

THe 2050
EMISSIONSFACTOR

ENERGY CONSERVATION MEASURES (ECMs) ‘ENERGY CONSERVATION MEASURES (ECMs) cost/ou* cosT/ou*
. n/a Roof Insulation c = R-49blov L 174 $250 ()94 N
g ®  Now aluminum, double hung, double pana, low-a, argon filled $6,650 u  Now uPVC, thermally broken, casementwindows & $10,850  $10,850
envelope ®  Now storefront/entry doors ENERGY STAR balcony doors
AirSealing & & window ippil $1,000 $1,000
Above Grade Walls Uninsulated brick wall assembly I Optional R-15 EIFS over-cladding, including underside of balconies $17,250 + Optional R-15 EIFS over-cladding, including underside of balconies $17,250 $17,250
63% Hoating ] $3350 Ao/ = Contral VRFwith rooftop units § T $10050  $10050 @Oz v/,
with baseboards, outdoorairreset  m HeatTimer np ° = RTEMvia programmable thermostat $2,000 $2,000 Q=
heating and pressure controls = Real Time Energy Management (RTEM) ,000 +O%
Cooling Thru-wallACs = New thru-wall ENERGY STARACs (see above)V RFs also provide cooling WITH £
n Pumps 075 hpsingle speed pump = No additional measures $0
cooling Pipe Insulation Piping mostly insulated = Nowpipeinsulation $300
Ventilation = Di $1,300 = Cantral ERVs sarving corridors # T $4,750 $4,750
Aplmmm. Bath, Kitchen: withtimars & CAR dampers = Cantral ERVs serving apartments § T
" central exhaust fans (see above)
ventilation
Ductwork In-unit leaky u Clean & seal ducts; conduct testing, adjusting, & balancing (see above)
n 17% ouw boilers » C 5T R TA No additional recommended measures $6450 D)9y
flomesc Plumbing Fixtures Standard flow fixtures u Lowfiow i $300 $300
a 6% [ A FU . L Y 200 4oz No additional recommended measuras 800 gog S
Nobe Exterior FU = LEDs &timeclock (seeabove) (see above)
ighting
In-unit Fluorescentcirclina = LEDs $1,000 $1,000
14%  Appliances N » ENERGYSTAR w30 qor » Eloctricstoves § T $50 230 gog
Gasstoves ° ©°
i
fegSences Contral Laundry @N . 0 » (4)Hoatpumpdryers § T $0 $0
(4) Electric dryers (per equipmentlease agreement) (per equipmentlesse agreement)
ronawables None ®  65kW post & rail rooftop solar PV system sio0 2% No additional recommended measuras sz0 0%
ASSOCIATED # olectrical service and distribution upgrades $1,600 # olectrical service and distribution upgrade $6,750 $8,350
UPGRADES T structural/finish upgradesincluding dunnage, patching, & sealing $10 T structural/finish upgradesincluding dunnage, patching, & sealing  $4,200 $4,210
2030 Emissions Factor ESTIMATED $31,560 0, 2050 Emissions Factor ESTIMATED $55,010 0,
‘The 2030 emissions factor reflects an electric et () IO o
grid powered 70% by renewable energy. 100% by
. $48,810 $72,260

54%

100%




Assessing for Compliance

Each retrofit package is
compared to LL97 emissions
caps using the 2030 and
2050 emissions factors to
demonstrate compliance as
the grid also transitions to
clean energy sources.

. . source of carbon 2030 2050
post_war h|gh_r|se emissions emissions factor emissions factor
Mitchell-Lama Y electricity - no emi

& fossilfuels -
0.00500
0.00450
0.00400 emissions caps
0.00350 2030
0.00300 2035
0.00250
2040
0.00200
)
0.00150 [) 2050 (0.00)
0.00100
0.00050
Q Q

0.00 .

badine W/OUtR-1SEIFS  w/R-15EIFS W/outR-16 EIFS  w/ R-15 EIFS
firstyear estimated Low Carbon Retrofit Package No Carbon Retrofit Package

savings ($/DU)
owners $300 $350
tenants $125 $125

$0
$100
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Tear Sheets

Building typology is Baseline building conditions The Low Carbon retrofit The No Carbon retrofit pack GHG savi P Decarbonization Roadmap Koy Takeaways provide
based on age, size, describe the system package provides moderate provides deep emissions reduction associated with diagram lists key stepsto insight and rationale
and rental/ownership isi emissions reductions reductions through more robust implementing the ECMswithin ing a decarbonizati into the retrofit
structure. existing building. through key system Y pgrades and full building each building system category. retrofitplan. packages developed
: upgrades and strategic electrification, eliminating onsite : forthat specific
electrification. fossil fuel use. building typology.
Dec  rbonization Roadmap for tearsheet typology: post-1980, mid-rise, senior rental housing
Mut ; family Affordable Housing —{
© calculate © compare © develop © implement
g condit low carioon retrofit package GHG  nocarbonretridtpackage -~ e AW — -
post-1980 == et = = = oo o= T
mid-rise —_— T e SaTE e i kg e e i dopa g A e s~ — '}
o u:i: Eope crwak e basad or fe 2010 emisions e m‘-—m&uﬂw
senior rental — _— i e —————— ) [
5 e — P e o e v 5 oy | W
housing o Ove — —— e %= === =iy =
— S At — S s ey o o
Basecion e M rabel orzabie Socargprsject — m g = = :
— Ho————— - —
E Verttetn :— B St e e et 5 s o bt W .‘: f » warn
oy [e——. [P ——— t—a—t
B 26% = e P e — r—
Box = - il i ox~ =
— — TS — .o v e e
u 16% amte A ————— S — W= qor [ ee—— o= = gl pSntymieg pAned
= N —
ottty e —— T [ N ITmimneImII
L] ey o i Yoe.
SN — PR — e 4% PR, e 0% e oyt
e et B e e e kg Sty e e -
— T i ey o s g | 5 g o X immaew— e 1 o -oo E——
o Plower <[ BUE - S e E=S T e & = T =
L * e e A L L e 65% s oo
Apazm i ——— e . ol oo | rad w2 ham pamp
Existing building Percentage of GHG Estimated cost per dwelling Total GHG savings shows Carbon Emissions Both retrofit LL97 emission caps
overview provides ‘emissions forthe baseline unit forindividual ECMs the percentage reduction Intensity graph packages are areindicatedin
amore detailed building shows the portion and the total scope ofwork of the baseline building depictsthe evaluated using the graph to show
snapshot ofthe of total emissions attributed show the price associated emissions that results from emissions per the 2030 and how emissions
baseline building to each building system. withimplementing each implementing each retrofit square footofthe 2050 emissions from each scope
conditions. retrofit package. package including the baseline buildi f: to show ofwork compares
ECMs are organized by additional savings from the the Low Carbon, how emissions will to the increasingly
specific building system optional R-15 EIFS over- and No Carbon i i i limits.
categories. cladding. retrofit packages. the grid transitions
towardsclean

energy sources.




The Low Carbon retrofit
package helps all buildings
meet 2035 limits and three

Manual | Performance of the Case Studies

buildings meet 2040 limits.

low carbon retrofit no carbon retrofit
building typology key takeaways W/OUTEIFS W/ EIFS W/OUTEIFS W/ EIFS
1 post-1980 mid-rise senior rental Simple, fr ding, low-rise buildi beagood fit GHG Emissions Reductions 53% 65% 100% 100%
for prefabricated Deep Energy Retrofit projects like o
LLO7 path RetrofitNY, but the high costs are an impediment; whereas Moeets 2030 GHG limits? v v v v
Prescriptive Pathway the Low Carbon retrofit package would comply with LL97 )
adsting hosting system 2030 emissions llmlu.Addmy PTHPs into existing AC Moots 2035 GHG Nmits? v v v &
Ses-tydronic bé ots m ;l:lo nn'a‘mmy the custma gnl h/dromc hmmg Meets 2040 GHG limits* v = v v
sobos pi gto
proposed heating system bling a futy st-effect ut of fossil-fuels Estimated Cost per dwelling unit $38,360 360 $56,050 $66,050
Packaged cold climate when the building is overclad and/onho boileris converted il $4s . i
heat pump (PTHP) toaheat pump. Estimated Savings per dwelling unit $320/ %10 $400 / $50 $95/ $0 $200/ $10
Owner/ Tenant
2 post-warhigh-rise Mitchell-Lama Many Mitchell-Lamas (ML) have poorly performing steam GHG Emissions Reductions a6% 54% 100% 100%
lopes, so the Low Carbon retrofit .
LLO7 path package,whichwould meot the 2035 emissions limits, Meots 2030 GHG limits? v v v v
2035 Pathway may not meet the 2040 limits, leading to penalties within
axisting heating systom a15-year financing cycle. Howwor, by phmnq m electric Mot 2035 GHG Smite? & v 4 ]
two-pipe steamwith peatiog. Sftoq 2035’ 1 s um:lbo Moots 2040 GHG limits* v v
basabosrds the building can bmuy olocmﬂod and msulmd, boforuho Estimated Cost per dwelling unit** $31,560 $48,810 $55,010 $72,260
proposed heating system 2050 deadline. As a mast ) _ - -
central VRF cause a shiftin heating costs to the tenants. Estimated Savings per dwelling unit $300/ $125 $350/ $125 $0/ $100 $50/ $100
Owner/ Tenant
3 pre-warlow-rise rent stabilized rental Many| I I dronich GHG Emissions Reductions §9% 62% 100% 100%
without significant tenant dllﬂlphon. Because the Low -
LLO7 path Carbon retrofit package would comply with 2030 emissions Meats 2030 GHG limits? v v v v
Prescriptive Pathway Ilmm, and oloctnfymg heating willi increase utility costs, these Meets 2035 GHG limits? v v v 1
il d typically ion and air sealing
axisting heating system P fortand reduce utility costs. They should also Meets 2040 GHG limits* R 1 v v
W, ider electrifyi king and/or installing mechanical
proposed heating system ventilation to |mprovocomfoﬂ and air quality in the near term Estimated Cost per dwelling unit** $42,050 $55,850 $82,650 $96,450
central ASHP & WSHP d tto electric heatingwhen the boiler fails. ‘ _ -
Estimated Savings per dwelling unit $425/ $10 $450/ $25 -$45 / $80 $25/ $80
Owner/ Tenant
4  pre-warlow-rise HDFC co-op Low-rise co-ops are often a good fit for resident-paid, GHG Emissions Reductions 52% 57% 100% 100%
multi-split heat pumps because utility cost-shifting is not ==
LLO7 path anissue forthem; howaver, the Low Carbon retrofit package Moats 2030 GHG Kmits? v v v v
Prescriptive Pathway complies with 2030 emissions limits without electrifying Meoets 2035 GHG limits? v v v v
3 ) hutmo, whlchwould increase utility costs. Focusing
axisting hoating systom ilation, and electrification Meets 2040 GHG limits* v =3
one-pipe steam radiators of cooking now can red; tility costs whilei g
proposed heating system comfortand air quality. These building should devel paplan Estimated Cost per dwelling unit** $48,050 $81,900 $107,300 $141,150
ini-spli for lectrificati laws thatwill ph: N N N ~
Frink:spN: Boat pumes i e Estimated Savings per dwelling unit $225 / $150 $250/ $150 -$200 / $200 -$125/ $200
Owner/ Tenant
5 post-1980 high-rise rental The Low Carbon retrofit package for high rise buildings GHG Emissions Reductions 56% 58% 100% 100%
complies with 2030 emissions limits, because improvements HG limi
to the envelope and ventilation system can significantly Moots 2050 GHE Mmits? o 4 v v
LLO7 path reduce their energy use. Replacing steam PTACs with Moets 2035 GHG limits? v v v v
Prescriptive Pathway cold-climate PTHPs is a simple future retrofit project.
aisting hoating systom Over-cladding, especially if it can offset LL11 costs, can yield Meets 2040 GHG limits* v v v v
steam PTACs additional savings and allow for conversions from exhaust- . ) e
onlyventilation to ERVswithin the cavity behind the cladding. Estimatad Cost por dwalling unit $26,800 $43,600 $74,600 $91,400 see pages 16-17
sed heati
z:;:w ;;: 2: ;Y;?r:“ Estimated Savings per dwelling unit $450 / $400 $475/ $450 $250 / $300 $275/ $325
pumps (PTHPs) Qumor/ onsny Of the Man ual




Manual | Benefits & Impacts

benefits impacts when toimplement

BUILDING SYSTEM SYSTEM COMPONENT ' GHG SAVINGS COMFORT HEALTH/IAQ ENERGY COST SAVINGS cosTs LIFESPAN (YRS)*  MAINTENANCE  TENANT DISRUPTION NOW MID-CYCLE FUTURE REFI
Roof Insulation Wiy low low $$ $$ 20 medium low as needed v v
envelope Windows/Doors P wd high medium $$% $$$%9 20 medium high as needed v

AirSealing & Weatherization * w5 high medium $$ $ 15 medium low v v v

Exterior Wall Insulation PAE kB h ke high medium $$%% $$$%$ 20 low medium iffeasible v
m E Heating System Upgrades * ﬁ ﬁ medium medium $ $ $ 10-20 medium low per HPD guidelines® v

m Electrify Heating PRk kb k dkd high high $ $$$% 15 medium high per HPD guidelines ® v

HVAC Pipe Insulation? w5 medium low $ $ 15 low low v v v

Ventilation Upgrades ﬁ ﬁ medium high $ / $ $ $ $ $ 15 medium/ high per HPD guidelines® v

(ERV) high (rv)

B Electrify Hot Water Heating ﬁ ﬁ ﬁ ﬁ low high $ $ $ $ 10 medium low per HPD guidelines®
domestic Plumbing Fixture Upgrades PR ki kd low low $$ $ 10 low low v v
hot water
E Common Area & Exterior Upgrades * Pxgxd low medium $$ $$ 15-20 low low v v
lighting In-Unit Upgrades W low medium $$ $ 15-20 low medium v v v
E Appliance Upgrades w low low $ $$ 15 low medium asneeded v v
plug Electrify Cooking Pr g *d medium high $ $$%9 10 low high per HPD guidelines * v
loads

Electrify Laundry ﬁ low medium $ $ $ 10 medium low as needed v v
E SolarPV? P @ x B xd low low $$%% $$ 20-25 low low per HPD SWF* v v
renewables

see pages 6-7
of the Manual



Manual | Key Considerations

costs utility policies phasing

Scope Cost Comparison: Full Cost vs. Net Cost (per apt.) Rent and Utility Allowances
Example Phased Scenarios
maximum rent 30% of income The following scenarios demonstrate how different buildings may consider phasing based on LL97
$80K fr— requirements, heating system type, or other capital needs:
$70K
$60K What todonow: — > Whattodo next: ——— > What to do at refinancing:
$50K Project subject to the Implementa Phase in or partially Insulate and ventilate building,
|| 2035 Pathway where Low Carbon electrify heating ahead and decommission (remove)
$40K electrification isn’t Retrofit Package of the 2040 pli; isting fossil fuel system before
financially viable deadline 2050 compliance deadline.
$30K ||
= Buildings with oil or Implement a Replace electric Repl yst as ded and
$20K . . . electric resistance heat No Carbon equipmentin kind as overclad if economics allow
owlner- paid typical :‘ena nt-paid Retrofit Package needed
utilities eat
$10K
Buildings with gas- Implement a If boiler fails, replace Insulate building & add ilati
hydronic heating where Low Carbon with minimally disruptive
o : g ) g Y g y disrup
BAU g{:osR 1 E’I/FE 15 Eﬁ:osR 1 E’I/FS 15 electrification isn’t Retrofit Package central heat pump to
. rent financially viable comply with new laws
low carbon no carbon
retrofit package retrofit package utility allowance for Electric Buildings needing Implement a Maintain boiler until At system end of life:
. (includes cooling) significant facadework,  Low Carbonw/ EIFS refinancing Refinance and electrify heating
. . .g. t ly with LL11 Retrofit Packa t
B Net Cost (normalized) IRA (estimated) - . AU Gl R
N ) ] utility allowance for Heating
[ Utility Incentives B Leveraged Savings

see pages 18-21
of the Manual



@ calculate

carbon emissions

Calculate the building’s annual
estimated GHG emissions using
the BE-Ex Carbon Calculator:
www.be-exchange.org/
calculator

© compare

tothe LL97
emissions limits

Compare the building’s current
calculated GHG emissions
with LL97 limits and determine
what reduction is required for
compliance.

Taking Action | A Roadmap for Decarbonization

© develop

aretrofit
master plan

Develop a scope of energy
conservation measures (ECMs) that
are selected and phased to align
with building operational and system
needs, and financing cycles.

@O implement

building
decarbonization
measures

see pages 23
of the Manual



Decarbonization Roadmap Resources

https://be-exchange.org/report/hpd-l197-decarbonization-roadmap/
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A Blueprint for Housing: 2022

Housing Our
Neighbors:

A Blueprint for Housing
and Homelessness

= - .1 2 e L.
»

ﬂuclty;l bt :
S o T

Chief Housing Oficer

L Nve

Fast-track equitable decarbonization and beneficial electrification to serve
low-income households

We must ensure that the transition from a fossil-fueled economy is fair and equitable. Reaching
New York City's ambitious climate targets while meeting our environmental justice goals

will require significant investments in our housing stock, including scaling up beneficial
electrification. Beneficial electrification reduces building emissions without creating additional
costs for residents, and without stretching the energy grid in ways that may increase pollution

and other environmental burdens in communities already disproportionately impacted by
climate change.

SPOTLIGHT; Incubate new ideas to scale beneficial electrification & resiliency

SPOTLIGHT: Release Sustainable Design Guidelines that create a clear and
equitable pathway to decarbonization




Why it matters:

\
68% 66 %

Of NYC’S emiSSions BUILDING AREA IN NYC

come from buildings of NYC's built area is
housing

50%

of housing serves low-or
moderate-income residents .. ..comeomc




Decarbonization Challenges

Scope Cost Comparison: Full Cost vs. Net Cost (per apt.)

$80K
$70K
$60K
$50K
$40K
$30K
$20K
$10K

0

I
BAU

—
w/o R-15 w/ R-15 w/o R-15 w/ R-15
EIFS EIFS EIFS EIFS
low carbon no carbon

retrofit package

B Net Cost (normalized)
Utility Incentives

retrofit package

IRA (estimated)
B Leveraged Savings

ventilation —
heating & cooling

Energy recovery
ventilation systems
pre-condition incoming
outdoorair, reducing
demand on the heating
and cooling system.

Nl —

envelope —
heating & cooling

Improvements to the
building envelope
reduce the need for
heating and cooling,
saving energy and
minimizing operating
costs.

envelope —
ventilation

High performance
building envelopes
restrict outside air from
entering occupant
spaces, requiring
balanced ventilation
systems to ensure fresh
air supply.

m

heating

ventilation

cooling

cooling —

lighting & appliances
Reducing loads from
lighting, appliances, and

solar heat gain can drive
down cooling costs.

I

hotwater — heating
Separating hot water
heating system from
the building’s heating
canimprove the
efficiency of both
systems. Electrification
of the hot water system

hotwater can have a significant
impact on emissions.

renewables — all
electrical systems

Solar PV can help
offset the electrical
loads that remain
after envelope and
efficiency have
reduced energy
renewables demand. PVis

especially beneficial

for electric buildings.
lighting & appliances

lighting & appliances —
cooling

Efficient lighting and appliances
emitless heat than conventional
versions, reducing the demand
on the cooling systems.

Sl CIEEmEEITeERIWAE

Rent and Utility Allowances

maximum rent 30% of income

owner-paid typical tenant-paid
utilities heat

. rent

utility allowance for Electric
(includes cooling)

utility allowance for Heating

high costs

complexity

policy challenges




HPD-NYSERDA Reftrofit Electrification Pilot

.Hm- The HPD-NYSERDA $24 million Retrofit

I_UI|E] Electrification Pilot was announced in 2021

For projects in HPD’s Preservation Pipeline

Up to $26,400 per dwelling unit to electrify heating & hot water paid directly to
building owners during construction

Free Technical Support

Nearly 50% of funding has been allocated to electrify 21 buildings

R A L
ekl ]l‘!j .




HP

D-NYSER

DA Retrofit Electrification Pilot

Small & Large Buildings

Muilti-Building Clusters

o
(i

Rentals & Coops

=]
UR"\

Metering Configurations

999
é

=

Fossil-Fueled (mainly oil)

Electric Resistance

=

553

-

Space Heating

ol [1

Domestic Hot Water




Directly Injected” Funding

Low Income Tax Credits

Loans

Subsidy Sources

construction
source

Program Funding

Utility Incentives

b

ty

owner
equi

construction

sovurce

Low Income Tax Credits

Loans

Subsidy Sources

Program Funding

Green Funding




echnical & Policy Support - Pilot

Heat Pump System Decision Matrix

=

Billing Strategy

Resident-paid
Heating &
Cooling*
(requires HPD
approval)

Can be used for...

Co-ops,
Rentals in certain HPD
programs with prior HPD
approval
For existing buildings,
resident-paid heat is limited to
coops/ coop conversions and
rentals where tenants already
pay heating

Service Energy Refrigerant

Possible Heat Pump Building / Apartment Considerations FirstCost =\ " Cost Leak Risk
Configurations Configuration
estimates may vary
Mini-split on <7 stories or where building | Simple option when tenant-paid
-sp meter can accommodate limited heating is allowed. Must comply |  $$$ $$ $$ High
refrigerant pipe legnths w/ HPD's Electric Heating Policy.
Buildings w/ PTAC or AC
Room Heat Pumps** sleeves, small apartments No utiliity allowance availabe, not 389 s 385 Low
on apartment meter

where wall penetration is
feasible

currently allowed by HPD

6

Owner-paid
Heat/

| __|Resident-paid

Cooling

Owner-paid
Heating &
Cooling

Rental buildings where
tenant-paid heat is not allowed
by HPD

Senior/ Supportive Housing,
rental buildings where cooling
can be included in the M&O

Central VRF on house

meter w/ submetered 7+ stories Billing for cooling usually requires |  $$$$$ $$$ $$$$ High
cooling a 3rd party and collecting can be
Mini-Split on house <7 stories or where building difficult. Can be designed with
meter w/ submetered can accommodate limited heat recovery. $988 $$ $$ High
cooling refrigerant pipe legnths
Room Heat Pumps** . " . Simplest solution for split-billing,
on apartment meter w/ Any size buiidings, buildings w/ but new to market, dual wiring "
NI PTAC or AC sleeves, smaller ; $939 $ $$ Low
heating wired to house adds cost, requires wall
apartments N b
meter pentrations at each unit
e [ [ S A
Central VRF on house ‘ -
meter 7+ stories Simple & minimizes risk for $988 588 $889 High
residents, but cost for cooling
Mini-Split on house <7 stories or where building | adds ~$65/year/room*™* to M&O
':n oter can accommodate limited budget. $$$ $$ $$ High

* Tenant-paid heating is only allowed with prior HPD & HCR permission and must comply with all HPD resident-paid heat requirements. Shifting heating costs to tenants is NOT allowed for
t-stabili t

budget

or

refrigerant pipe legnths

HPD-NYSERDA Retrofit Electrification Pilot (nyc.gov)

HPD-NYSERDA RETROFIT ELECTRIFICATON PILOT AND FUTURE HOUSING INITATIVE: TECHNICA

Space Heating Heat Pump Technical Requirements:

Split Systems

(vedline version appended to this document)

August 2023

The following

requirements outlined in NYC codes, zoning, NYS/ConEd Clean Heat Program Requirements,
and the HPD specifications. In some cases, these requirements are more stringent than required
by codes or by the NYS/ConEd Clean Heat requirements, and in those cases, these requirements

shall be followed.

Split Systems

projects. The ddition to all

© Minimum 10-year p:
© Design requirements

HPD and NYSERDA Electrification Pilot - FAQ Series

Choosing the right heat pump systems is complicated. Heat pump fechnology is 2-3 fimes more.
officient and significantly less carbon infensive than gas or il heafing, but most heat pumps provide.
This is espacially marked in NYC affordable

*  System shall
Serve >=0%
e illi
meee) Heat Pumps & Billing - 101
limited duratiof
*  Locate outdoof
*  Electric resista
o\ Hestpians  and coclvg, meking biling complax. T
. o “ypicallycnly oy
«  Consider best |
e niet Heat Pump Types
. 2] The diogram on the rght lurotes the diferes
hoet pnp ypelogtes vied n the HPO. Reneht
Thesecan|  Ewerireaten Hit an he diffrem woy they con
metered/ billed:
] "~ Rosdentpad hoting & coslng*
s IR vt oo o
electfiationaiot] I ST Liling founer-peid hestng and resdent-
« Complywithal
condensatefrd  Nete thet HPD any allows rsidet-peid hcting in
bl oo o, rd o 1S soml 4
such that it dod i
below. Condef o4 are the pros and cons of each bi
connectionby

'g and residents poy for cooling.

g mas Bty dosin & Snrey (bl s and k)

When does HPD allow resident-paid heating?
Per HPD's Elastic Heating.Polcy, resdent-poid heating s allowed oy with explici pormision of HPD and
i Bumg

project must comply vith the srict Terms and Conditions of HPD's Resident-Poi licy, which
include protections for residents fhat ore writien into the regulatory agreement. Gontinue fo pages 2- for

e, o EENSEROA o
e

more information,

HPD and NYSERDA Electrification Pilot - FAQ Series

HPD/ NYSERDA Retrofit
Electrification Pilot

Best Practices +
Case Studies

" wewvosx | NYSERDA X
Rt T | Tartem

Infapeatmnt Cantractuns 'n WPIERM



https://www.nyc.gov/site/hpd/services-and-information/hpd-nyserda-retrofit-electrification-pilot.page

Technical & Policy Support - Roadmap

Decarbonization Roadmap for
Multifamily Affordable Housing

pre-war
Decarbonization low-rise

Roadmap for
Multifamily Affordable
Housing

HDFC co-op

Based on the 2023 Monterey Ave. affordable housing project

@
2.

energy
exchange

April 2023

NEW
YORK
STATE

NYSERDA

Supported

tearsheet

4/5

This tear sheet shows
packages of energy
conservation measures
that reduce a building’s
greenhouse gas
emissions in an effort
to achieve anticipated
LL97 emissions limits
and to move towards
carbon neutrality.

existing building
overview

location
Bronx, NY

dwelling units

building area
40,850 5. ft

metering
gas: master
electricity: direct

heating fuel
natural gas

heating system
one-pipe steam
radiators

cooling system
window ACs

ventilation system
passive via windows

utility payment
structure

heating: owner-paid
:tenant-paid

Local Law 97
2030 emissions limits
not compliant

© calculate © compare © develop

carbon emissions

Calculate the building’s annual

the BE-Ex Carbon Calculator:
www be-exchange.org/
calculator

carbon emissions intensity:

The following graph illustrates
the carbon emissions intensity
associated with the Low Carbon
and No Carbon retrofit packages
outlined on the previous pages.

key takeaway

© implement

tothe LL97 aretrofit building

emissions limits master plan decarbonization

e ilding’s current Develop ascope of energy measures

calculated GHG emissions conservation measures (ECMs) that

with LL97 limi i i

compliance. needs, and financing cycles.

x source of carbon 2030 2050

pre-war low-rise co-op emissions emissionsfactor  emissions factor
& electricity [ (rosmissions)

mtCO2e/sq.ft Z

4 & fossilfuels | ] [ ]
000450

0.00400 emissions caps
000350 2030
£.00300; 2035
000250

2040
0.00200
000150

2050 (0.00)
000100

baseline

bulding w/out R-1S EIFS w/R-1SEIFS W/OutR-ISEIFS  w/ R-15 EIFS
senated Low Carbon Retrofit Package No Carbon Retrofit Package
savings ($/DU)
owners $225 $250 -$200 -$125
tenants $150 $150 $200 $200

Emissions Factors

Each scope of work is evaluated against the 2030
and 2050 emissions factors as defined under LL97:

* The 2030 emissions factor reflects an electric
grid powered 70% by renewable energy.

» The 2050 emissions factor reflects a zero
emissions electric grid powered 100% by
renewable energy.

The Baseline Building ions from the
existing building conditions based on the 2030
emissions factor.

Emissions per Fuel Type

The graph distinguishes between the carbon
emissions associated with each fuel type:

electricity or fossil fuels. In 2050, when the electric
grid is powered by 100% renewable energy
sources, the emissions from electric equipment
will be zero. The No Carbon scopes have zero
emissions as a result.

Emissions Caps

The graph includes carbon emissions caps for the
LL97 reporting periods. Note the emissions cap for
2050 is at zero.

When the emissions associated with a scope
of work exceeds a specific emissions cap, the
building may be subject to financial penalties.

Low-rise co-ops are often a good fit for resident-paid, multi-split heat pumps; h the Low Carbon

retrofit pack lies with 2030

costs. F !

Ilmlts without electnfylng heating, which would increase utility
and electrification of cooking now can reduce utility

costs while i |mprovmg comfort and air quality. These buildings should develop a plan for future electrification,
anticipating laws that will phase out fossil-fuel equipment.

Decarbonization Roadmap for Multifamily Affordable Housing - Building Energy Exchange (be-exchange.orq)



https://be-exchange.org/report/hpd-ll97-decarbonization-roadmap/
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NYSERDA
RetrofitNY
Study

Efficiency Options:
Volmar Project
24.6 EUI 29.6 EUI 69.6 EUI
Most Efficient NYSERDA RetrofitNY Proposal Final Plan for Development
l Approaching Net Zero (EUI: 24.6, with solar: 15.4 ) 2 Approaching Net Zero (EUI: 29.6, with solar: 20.4) 3 (EUI: 69.6, with solar: 65.3)
Building Envelope Street Facade Insulated panelized cladding system Existing uninsulated brick walls Existing uninsulated brick walls

Sides and rear

Roof

Air Tightness

Windows

Stone wool 6” EIFS

R-30 Blown cellulose + R-16 Rigid insulation

2.33 ACH50

{{m
{m

Tilt & Turn Double glazed U-0.277 - SHGC 0.4

Existing uninsulated brick walls

R-30 Blown cellulose + R-16 Rigid insulation

2.33 ACH50

Tilt & Turn Double glazed U-0.277 - SHGC 0.4

5
o

Existing uninsulated brick walls

R-30 Blown cellulose + R-16 Rigid insulation

5.12 ACH50

Tilt & Turn Double glazed U-0.277 - SHGC 0.4 (AC panels)

Building Systems Heating & Cooling
Ventilation

DHW

Solar Array
Lighting

Stoves

Refrigerators

VRF

Central ERV with exterior risers (underneath insulation)

Heat pump water heater

Q\\I—-l
Q\\I—I

Pergola 42 kW

LEDs + Daylight and occupancy sensors in common areas

Standard Electric

Energy Star

VRF

Central ERV with exterior risers

Heat pump water heater

Pergola 42 kW

LEDs + Daylight and occupancy sensors in common areas

Standard Electric

Existing

=
<

New steam boiler & Existing window ACs

Natural ventilation

Heat pump water heater

Roof mounted 19.76 kW

LEDs + Daylight and occupancy sensors in common areas

Existing Gas

Existing



Electrification: Wakefield Apartments

Wakefield Apartments
Health, Sustainability, Quality of Life

New Insulation Layer

Condensers and Steel

New Elevator Bulkhead - B \ Support Structure

Energy Recovery
Ventilation Serving
Corridor Spaces

New Trash Chute

New Elevator Connecting Corridor

Bathroom Exhausts

Electric Ranges in
Kitchens

New Compactor Room

New Community Facility

New Stairs
New Tank Room for
Efficient Gas Fired New Accessible Entry
Domestic Hot Water Courtyard
Boilers

New 1t Office
New Bike Room

New Laundry Room
New Electric

Meter Room



Thermal Control
& Air Tightness

42" MIN. ABOVE NEW ROOF FINISH

1" NEOPRENE GASKETS BETWEEN STEEL
1 MOUNTS AND PARAPET WALL BRICK.

1§° HOT DIPPED GALVANIZED STEEL TUBE 4"
THICK TOP AND BOTTOM RALS (TYP.)

10 GALVANIZED STEEL THRU BOLTS (TYP.)
U N‘M GLVANZED STEEL AVGLE (1)
\\i'u GALVANZED STEEL THRU BOLTS (TYP)
\t\'\m GALVANZED STEEL PLATE (IYP.)
VDD T0 STERL AE

| TYPICAL ROOF RAIL CONSTRUCTION DETAIL (PLAN)
SCALE: 3"=1"-0"

s PPED GALVANIZED STEEL TUBE 4"
THICK TOP AND BOTTOM RALS (TYP.)

" GALVANIZED STEEL BAR STOCK
POSTS WITH ROUND TOP 5'-0" 0.C. MAX (IYP.)

i
i

4" HOT DIPPED GALVANIZED STEEL BAR STOCK
= INTERMEDIATE POST WITH ROUND TOP 1'~4"
< 0. BETWEEN MOUNTED POSTS (TYP.)

79 HOT DIPPED GALVANIZED STEEL TUBE §"
THCK MID RALS (TYP.)
- DSTING TERRACOTTA COPING
5 /J‘mmzmamznmmm
™ / PARIPET WALL BRICK.
/_mv»um PRESSED CAP FASTENED
=]

STEEL SQUARE
AT SDES WITH SET SCREWS (TYP.)

' GALVANIZED STEEL THRU BOLTS (TYP))

4X6%) GALVANIZED STEEL ANGLE (TYP.)

BXBY] GALVANIZED STEEL PLATE (TYP.)

' GALVANZED STEEL THRU BOLTS (TYP.)

L2X2X" GALVANIZED STEEL KICKER (IYP.)

3-PLY SBS ROOFING SYSTEM OVER §*
0

PERMETER INSULATION HEIGHT VARIES, SEE
A=400.00 ROOF INSULATION DRAWING AND
A-401.00 ROOF SYSTEM INSTALLATION
DETALS.

2 PLY COLD APPLED VAPOR BARRIER
AND AR SEAUNG OVER DECK

A\ |

I m—
I PSSR
H S

1

PERIMETER INSULATION HEIGHT
VARES, SEE A-400.00 ROOF
INSUL

JLATION DRAWING AND
A-401.00 INSTALLATION DETALS.

NEW 2X4 INFILL FRAMING

AND AR SEAUNG OVER DECK
EXISTING EXISTING WOOD ROOF DECK

/—mocme»s

NEW 2X¢ LEDGER

-

| EXSTING WOOD ROOF JOISTS.

L Caviry uﬁv\-m
NSUATON

3 TYPICAL DETAIL FOR IN-FILLING EXISTING ROOF(SECTION)

SCALE: 3"=1"-0

47" M. MBOE NEW ROE FNSH

AN

DUSTING T&G WOOD SUBSTRATE (ALLOW 100SF
DAVAGE REPLACEMENT)

DISTING ROOF PURLINS.

FILL CAVITY WITH BLOW-1
INSUATON

DSTING MASONRY LOAD BEARING WALL

EXSTING WO0D ROOF JOISTS.

o

P TYPICAL ROOF RAIL CONSTRUCTION DETAIL (SECTION)
SCALE: 3"=1"-0"

pagnes
&

—|

N —
E

TYPICAL ROOF RAIL CONSTRUCTION DETAIL (SECTION)
SCALE: 1 1/27=1'-0"

———— 2 PLY COLD APPLED VAPOR BARRIER

STEEL
/wmw.s(m.) CONCRETE SUB
[ 1GT DPPED AYRNZED STEL
STOCK POSTS WITH ROUND
" T 5% o0

|——BR

| TRu BouTs ()

[ STEEL ANGLE (TP)
- ¥'s GAVAZED STERL &

L2X24" GALVANIZED
| STEEL KICKER (TYP)
EXISTING MASONRY

PARAPET WALL
3-PLY SBS ROOFING SYSTEM
/_m 1" COVERBOARD

N s
\ ISTING §* TaG Wo0D
ROOF DECK

PERMETER INSULATION HEXGHT

VARIES, SEE A-400.00 ROOF

DRANING AND A-401.00
DETALS.

L INsuLAnON
INSTALLATION

o 2 PLY COLD APPLIED VAPOR BA
AND AR SEAUNG OVER DECK
F———— NEW 2Xé INFILL FRAMING
A

NEW 2X4 LEDGER

/msmcwooomornsls.

4 TYPICAL DETAIL FOR IN-FILLING EXISTING ROOF STAIR BULKHEAD (SECTION)
SCALE: 3"=1"-0"

1§° HOT DIPPED GALVANZED R-43 TAPERED INSULTION ATOP NEW
TUBE " THCK TOP AND VAPOR BARRIER OVER EXISTING-

VAPOUR, BIRRER 2
WA (nP) ool
§° HOT DPPED GALVANZED STEEL ONTINUOUS 2°%6" WOOD BLOCKNG-
WITH ROUND TOP 1'—4" 0C.
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TUBE § THCK MD RALS (TYP)

3/8° 0 BENT ANCHOR BOLT WITH_
NUT & WASHERS 3'~0° 0. 3

N S

'NEW COPING, REFER TO PLAN

"0 GALVANZED STEEL
4X4X] GALVANIZED

THRU BOLTS (TYP.)

PERMETER INSULATION HEIGHT VARIES,
SEE A-400.00 ROOF INSULATION
ORAWNG AND A-401.00 ROOF SYSTEM
INSTALLATION DETAILS.

10 GALVANZED STEEL
THRU BOLTS (TYP.)

ELEVATOR BULKHEAD GUTTER DETAIL
SCALE: 3"=1"-0"

208 W00
BLOCKING (TYP.)
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Energy Recovery Ventilation A ,—J

Non-airtight enclosure with exhaust only ! " i

ventilation means “fresh” air comes from

leaky walls! | | )
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Roof Plan
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BULKHEAD
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123"

@ PROPOSED BULKHEAD
178

REPAIR TERRA COTTA
{

REPAIR TERRA COTTA BARREL TILE

BARREL TILE

EXISTING T.0. WALL 2-7" ABOVE ROOF FINISH

EXISTING T.0. WALL 39"
ABOVE ROOF FINISH

EXISTING GRATING PLATFORM
AT BASEMENT LEVEL BELOW

EXISTING FIRE ESCAPE

EXISTING T.0. WALL 2-7* ABOVE ROOF FINISH

EXISTING T.0. WALL 44
ABOVE ROOF FINISH

EXISTING T.0. WALL 46"
ABOVE ROOF FINISH

NEW VENTED SKYLIGHT (TYP.) GENERAL NOTES: A8 _8
METAL N
R S TN NYe 1. SEAL BOTTOM OF CHMNEYS, VENTS, AND ABANDONED ROOF B8~-8H88 8
PENETRATIONS, U.ON. AIR SEALING REQUIRED. =]
EXISTING STAR 2. ULTRAWHITE CAPSHEET ROOF SOLAR REFLECTANCE WILL BE 0.71. B 6888 B
BULKHEAD 3, ROOFING SYSTEM TO MEET FM190 STANDARDS FOR WIND LOAD. E
4 ROOFING SYSTEM SHALL MEET ACCELERATED WEATHERING STM geg B8
G 152, ASTMG 154, OR ASTM G 155 TO WITHSTNAD 2,000 HOURS OF =]
RE. ROOF CONSTRUCTION NOTES: ol
5 ROOFING SYSTEM SHALL RESIST IMPACT DAMAGE WHEN TESTED
ACCORDING TO ASTM D 3745 OR ASTM D 4272 PROVIDE ALL NEW ENERGY EFFICIENT ROOFING MEMBRANE AND
g ROOFING MEMBRANE AND INSULATION SYSTEM TO MEET UL CLASS ROOF INSULATION, TYP
| Hl APER BC CHAPTER 15.
13 I~ ANEW ROOF EXHAUST FANS
e - P B.15% ROOF SHEATHING REPLACEMENT AS NEEDED
L — C. FURNISH AND INSTALL STRUCTURAL ROOF INFILL AND SHEATHING
i REPAIR EXISTING
(| PRECAST COPING REPAIR EXISTING
PRECAST COPING
— XISTING F E. AT 5TH
5" ELOSOR geusm . EXISTING F.E. AT 5TH
n "5 FLOOR BELOW
0 —= n EXISTING T.0. WALL 39"
W (TS ABOVE ROOF FINISH
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N
N EXISTING T.0. WALL 2-7°
NEW ELEVATOR 5 PERMETER ACCESS & PERAETERACCESS. ABOVE ROOF FINISH
BULKHEAD © R 43717
= METAL GUARDRAIL, 42° AFF
ATTACHED ON INSIDE OF
) EXISTING PARAPET, TYP
60"
[ S
Q@ NEW 2PLY SBS ROOFING OVER R-33
‘XI 6o MIN CONTINUOUS TAPERED
[ SERChE & INSULATION OVER SINGLE PLY VAPOR
BARRIER (ADD ALTERNATE LIQUID
APPLIED MEMBRANE)
o v
10° BLOWN IN INSULATION (R-49)
AREA OF EXISTING N COCKLOFT SPACES
3 RATED
£/ g CCONCRETE ARCH o =X
g BELOW x SEE STRUCTURAL
G = / DRAWINGS FOR STEEL
AREA OF EXISTING TYP. ROOF OPENING, DUNNAGE
FIRE RATED INFILL (TYP OF 8)
@ CCONCRETE ARCH (SEE A-413) N
BELOW = /
2
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TTTTTL T
N » EXISTING STAR A EXISTING STAR
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IHRIVEAR)
= =
DOOR SHALL BE 143 24:0 172 1‘-.3i OR SHALL BE
SELF CLOSING —] T SELR CLOSING
AREA OF NEW FIRE L AREA OF NEW FIRE REPAIR TERRA
RATED CONCRETE \ RATED CONCRETE COTTA BARREL TILE
ARCH BELOW gy & [* ARCH BELOW
1= NEW ROOF T
INFILL ——~ X =
PR | 3 = PO e — — E EXETING T.0. WAL 27°
T NEew — . z ABOVE ROOF FINISH
7| RrooF ¥ o
IDGE -— o E
NEWELEV. I R
3
521,00, oo EXISTING T.0. WALL 4-11°
\ ABOVE ROOF LEVEL
t EXHAUST FAN, TYP. §
EXISTING FE. AT 5TH | NEW CMU ELEVATOR 94172 L 100" 5 @
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S ( \o 5y |5
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= W RO & g [—
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i a e =9 [mrauced
(it _ EXISTING T.0. WALL 411 _
- I ABOVE ROOF FINISH c: S EXSTING WAL TOBE REMOVED
X . ] em CONSTRUCTION WAL
e 8 Ak EXISTING T.O WAL 27" WWNDOY INFLL ASSEVBLY, SEE DETAL 201
1 ABOVE ROOF FINISH —
i PORA]  newconsTRuCTIONFLOOR

(777  8ULILPRORNG  CONC) ONTOP OF
LIGHTWEIGHT FOAM GLASS AGGREGATE
UFAS HEARNG AND VISUALLY PARED UNTT
6 UFAS MOBLITY MPARED UNTT
a OHALSTRSER
2 ELECTRICAL PANEL
w NIDNETWORK INTERFACE DEVICE|
¥ INTERCOM PAYEL
GENERALNOTE
1) FURRING AYD MSUL Al

VIALLS, TYP. SEE DETALS ON A420 WHERE EXISTING PARTITIONS ARE
RECONFIGURED AT EXTERIOR WALLS THE NEW STUDS WILL BE ECUNALENT
THCKNESS VT4 STONE WOOL NSULATION. WHERE UNTS ARE NOT
RECONFIGURED. BLOWHN INSULATION VAL BE USED.




Flectrification: heating and cooling
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Carbon and Energy Reductions from Existing

566 tCO2e/yr 123.4 kBtu/SF

53% 45%

67.5 kBtu/SF

261 tCO2e/yr

CARBON REDUCTION ENERGY USE INTENSITY (EUI)
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Pre retrofit carbon emissions

Post retrofit carbon
emissions with VRF
heating/cooling,

electric cooking, and
high efficiency gas boiler

tons CO2e/yr

tons CO2e/yr
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300

200
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300

200

100

Annual Carbon Threshold Summary

2024-2029 2030-2034 2035-2039 2040-2049 2050-
Emissions
Reoas 566 518 518 518 518
Threshold
(corer 386 191 154 117 0
Est Penalt
ey $48,242 $87,510 $97,533 $107,327 $138,764
Carbon Below Threshold [Jl] Carbon Over Threshold
Annual Carbon Threshold Summary
2024-2029 2030-2034 2035-2039 2040-2049 2050-
Emissions
o 261 186 186 186 186
Threshold
(tCO2e/yr) 386 191 154 17 0
Est Penal
SRy $0 $0 $8,631 $18,424 $49,862

($/yr)

Carbon Below Threshold || Carbon Over Threshold



Electrification: stoves and indoor air quality
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Electrification: Wakefield Apartments




Sustainability, health
and inclusivity

Wakefield Apartments

Existing entry on the left and proposed entry
on theright.
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Cluster 1
Existing




Cluster 1
Proposed




Cluster 1
Proposed




Existing
Ground Floor I | €
= o o | |
1. Entry Courtyard
2. Residential Entrances I
3. Residential Utility & 6
Storage Rooms 1 |_| D <
4. Retail 1 I_I iy
5. Retail 2 =
6. Retail 3
7. Retail 4 5 <
8. Super’s Unit i ;:I
9. Existing Fuel Oil Boiler
Room K — v
10. Existing Fuel Oil Tank
Room <2 » 4 Q
11. Existing Meter Room 5
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Proposed
Ground Floor
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Residential Courtyard
Residential Entrance
Residential Lobby
New Elevator
Management Office
Laundry Room

Bike Room
Community Room
Existing Retail

. Social Serivces Offices
. Super’s Unit

12;
13}
14.

New Compactor Room
New Tank Room
New Electric Meter Room
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discuss.

moderator
Katie Schwamb, Director, Educational Resources, Building Energy Exchange

panelists

Jennifer Leone, Chief Sustainability Officer, NYC HPD

James Henshaw, Manager, Sustainability Services, Bright Power

Tony Piscopia, Director of Housing Preservation, Senior Associate,
Magnusson Architecture & Planning, PC

Jerry Mascuch, Vice President of Real Estate, Samaritan Daytop Village
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