Thinking BIG & Small:
MULTI-BUILDING PLANNING FOR 2030

THE CITY OF CAMBRIDGE MUNICIPAL FACILITIES IMPROVEMENT PLAN



LEARNING OUTCOMES

Define achievable large and small-scale energy, maintenance,
and accessibility goals encompassing large building portfolios.

Establish strategies for collaborative design process and
understand how to prioritize projects over a long-term
planning time-frame.

Set project energy targets and understand planning for net
zero emissions, and the difference between net zero energy
VS. emissions.

|dentify areas for building standardization to reduce
maintenance costs and understand how to develop metrics to
define success and track progress.






“The goal of the Municipal Facilities
Improvement Project is to use
whole building thinking
to define a plan for the City of
Cambridge to provide and maintain
high-performance buildings for staff,
occupants, the public and the
environment.”



WHOLE BUILDING THINKING

The philosophy of looking at a
building as a series of interrelated systems
and buildings as part of an integrated portfolio.

A high performance building is low carbon and
energy efficient, and also provides:
A comfortable, healthy indoor environment,
Resiliency,
Ease of maintenance, and is
Responsive to the larger community it serves.
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CAMBRIDGE GETTING TO NET ZERO TASK FORCE
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MUNICIPAL FACILITIES FRAMEWORK + ASSESSMENT

Workshops
to articulate priorities, assessment criteria, goals and
metrics to develop a holistic assessment framework.

Framework
scoring criteria and comprehensive building assessment
form.

Assessment
of City municipal building portfolio through document
review, preliminary site visits, occupant survey,
benchmarking & energy analysis.






Workshop 1: Visioning & Goal Setting Workshop 2: Regulatory & Community

Workshop 3: Environmental Workshop 4: Priorities



DETERMINING THE FRAMEWORK

OPERATIONS & INDOOR
VIsIon VALUES MAINTENANCE ENVIRONMENT
FIRE
CO%/GHG HISTORICAL
LIFE SAFETY REDUCTION RESILIENCE GOALS

ACCESSIBILITY

NESEA BuildingEnergy NYC 2018




ASSESSMENT FRAMEWORK

Energy

GHG
Emissions

Historic _
Preservation

Accessibility

Building
Systems

IEQ

Fire & Life
Safety






BUILDING ASSESSMENT PHASE



SCORING SYSTEM

worst best
Numerical Score: -3 -2 -1 0 1 2 3
Energy Efficiency Performing > Performing Performing Performing at Performing Performing > | Carbon Neutral
(kBtu/sf/yr) 75% above 50-74% above | 25-49% above |[median of MFIP| 25-49% MFIP 50% below in operation
GHG emissions MFIP portfolio | MFIP portfolio | MFIP portfolio portfolio portfolio MFIP portfolio (site)
(m tCO2e/sf)
Historic Limited Historic |N/A - not a . Historic
. . s . . . . |Extensive ) .
features in poor features in poor |historic Limited Historic | . . designation &
. . . . . - . Historic .
Historic Preservation [repair and/or repair and/or building/no features in good : extensive
L - features in .
covered covered historic condition . features in
good condition .
up/removed up/removed features good condition
Conditions Conditions allow [Conditions Building and Fully accessible
- prevent access access by allow access programs fully |with aspects of |Universal
Accessibility _ . : .
to building or nonstandard but program not|accessible Universal Design
program means fully accessible Design present
Ind Envi tal V S hat S hat
n o<.)r nvirohmenta . e!'y . Dissatisfied 'ome\‘/v .a Neutral om'eV\./ a Satisfied Very Satisfied
Quality Dissatisfied Dissatisfied Satisfied
Immediate life [High priority Beyond design |Operational and|Operational and |Operational and|Operating to

safety risks or |non-functional |life, performance |adequate for  |adequate for functioning with(the City's
Building Systems code or immediate |and/or system |current use current use; efficiency highest

compliance operational efficiency installed and/or standards

issues risks compromised recently & in flexibility of use

Systems Systems Systems present [Systems Systems present |Systems Systems beyond

missing or present but but not well present and and maintained [present and what is required
Fire and Life Safety hazardous incomplete or [maintained compliant maintained + FP

condition in fire |non-functional of emergency

situation systems




ASSESSMENT FORM

Building data

Facade and exterior
structures

Interior finishes
Historic preservation
Accessibility
Structural systems
IEQ

Mechanical systems

L 0 N UL kAW

Electrical systems
10. Plumbing systems
11. Fire & life safety systems




METHODOLOGY

Energy GHG Emissions Historic Accessibility Building IEQ Fire &
Preservation Systems Life
Safety
2015 Data 2015 Site Site Site Occupant Site
FirstView Data  Observation Observation Observation Survey Observation

e Site visits by Arup & ICON
* FirstView energy analysis by NBI
e Occupant surveys by Center for the Built Environment, Univ. of Berkeley
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Score System

2 [ 1 [ o [ 1 [ = [s

worst best
Weighted
Historically Community (IRt 2015EUl | 2015GHG | Historic EQ Building | Fireand
Typology  Area(sqft) Significant? Use? Score (kBtu/sf/yr) |(CO2e/sf/yr)|Preservation Systems | Life Safety

Other 1,923 Yes No -2 -2 1

Office 2,874 Yes Yes -2 -2 1

Office 3,591 Yes No 1 0 -1

Garage 1,830 No Yes -2 -2 1

School 127,302 No Yes 0 0 0

Other 8,418 Yes No 2 2 -2

Office 11,542 No No -1 0 0 0
Public Safety 17,093 No No -1 0 0 0
Public Safety 11,213 Yes No 0 0 1 0 0
Public Safety 30,389 Yes Yes 0 0 0 0 0

Other 4,610 Yes Yes -2 -1 -1 0 0 0 0

Other 1,696 No Yes -1 -2 0 -2 2 1 -2

Office 12,550 No Yes -1 0 0 -2 0 1 -2
Public Safety 19,080 Yes No 0 0 1 -1 0 -1
Public Safety | 6,525 Yes No 0 0 1 2 o [hE

Office 21,808 Yes Yes -1 -1 1 0 0 0 -2

Garage 44,547 No No -1 0 1 -2 -1 0 0

Library 3,300 Yes Yes 0 0 2 -1 0 o s
Youth Center 19,405 No Yes -1 -1 0 -1 0 0 1
Public Safety 9,643 Yes No 0 0 1 2 1 0 -2
Public Safety 16,728 Yes No 0 1 2 2 -1 0 -2
Youth Center 20,059 No Yes 0 -1 -1 0 0 1 0 1

Office 31,240 Yes Yes 0 1 1 1 0 0 o [E|

Office 33,909 Yes Yes 0 0 0 1 -1 0 1 -1

School 108,989 Yes Yes 0 0 0 0 -1 1 1 0 0, )
Public Safety 16,187 Yes No 0 -1 0 2 1 1 1 30 Of 43 bldgs (70A’

Library 277,185 Yes Yes 0 -1 -1 2 1 1 1 -2 H

Office 61,731 Yes Yes 0 0 0 -1 0 0 -1 ScorEd negatlve or
Public Safety | 162,547 No Yes 0 0 -1 0 1 0 1 0 t I

Other 8,909 No Yes 0 2 2 1 1 1 0 2 neutra

Library 6,427 Yes Yes 1 0 1 2 0 2 0

Library 1,955 No Yes 1 2 2 0 0 0 -2
Youth Center | 10,537 Yes Yes 1 0 0 0 1 0 0 1 13 bldgs scored +1
Youth Center 31,586 No Yes 1 0 0 0 1 1 1 -1

Garage 378,000 No Yes 1 2 2 1 -1 0 -2

Library 15,447 No Yes 1 2 2 1 2 0 0 -1 0 blng scored +2 or +3
Senior Center| 27,999 Yes Yes 1 -1 -1 1 1 1 1 1
Youth Center 14,837 No Yes 1 2 2 1 -2 1 0 0

Library 4,566 Yes Yes 1 0 1 0 0 1 1 1
Senior Center 3,623 No Yes 1 2 2 0 0 1 0 -1

Other 4,319 No No 1 2 2 0 1 2 0 -1

Garage 110,884 No Yes 1 2 2 0 1 0 1

Office 58,318 Yes Yes 1 1 1 2 1 1 1 0

Average Score for City of Cambridge Portfolio I 0 | I 0 0 1 -1 0 0 -1




Score System

30 of 43 bldgs (70%)
scored negative or
neutral

13 bldgs scored +1

0 bldgs scored +2 or +3

2 | a
worst
Weighted
Historically Community Overall 2015EUI | 2015GHG Historic- Building .Fire and
Typology  Area(sqft) Significant? Use? Score (kBtu/sf/yr) |(CO2e/sf/yr)|Preservation Systems | Life Safety
Other 1,923 Yes No -2 -2 1
Office 2,874 Yes Yes -2 -2 1
Office 3,591 Yes No 1 0 -1
Garage 1,830 No Yes -2 -2 1
School 127,302 No Yes 0 0 0
Other 8,418 Yes No 2 2 -2
Office 11,542 No No -1 0 0
Public Safety 17,093 No No -1 0 0
Public Safety 11,213 Yes No 0 0 1
Public Safety 30,389 Yes Yes 0 0 0
Other . - . ’
—o= Th k to be done to ach the Cit Is of
o ere IS Wwork to be aone to acnieve tne CIity s goais O
| Publicsafe . 3o . . o . ol ue
Public Saf¢ d d t h h f b Id &
st groviding and maintaining high performance buildings
| Garage ° ° o ege
Is for gh bl bilit d
_ww goals for emissions, renewable energy, accessibility, an
: Public Saf¢ eme
Public Safe I
T resiiience
Office 31,240 Yes Yes 0 1 1 1 0 0 o | 3 |
Office 33,909 Yes Yes 0 0 0 1 -1 0 1 -1
School 108,989 Yes Yes 0 0 0 0 -1 1 1 0
PublicSafety | 16,187 Yes No 0 - 0 2 | 3 1 1 1
Library 277,185 Yes Yes (1] -1 -1 2 1 1 1 -2
Office 61,731 Yes Yes 1] (1] 0 3 -1 0 0 -1
Public Safety | 162,547 No Yes 0 0 -1 0 1 0 1 0
Other 8,909 No Yes 0 2 2 1 -1 -1 0 -2
Library 6,427 Yes Yes 1 0 1 2 0 2 0
Library 1,955 No Yes 1 2 2 0 0 0 -2
Youth Center 10,537 Yes Yes 1 0 0 0 1 0 0 1
Youth Center 31,586 No Yes 1 0 0 0 1 1 1 -1
Garage 378,000 No Yes 1 2 2 1 -1 0 -2
Library 15,447 No Yes 1 2 2 1 -2 0 0 -1
Senior Center 27,999 Yes Yes 1 -1 -1 1 1 1 1 1
Youth Center 14,837 No Yes 1 2 2 1 -2 1 0 0
Library 4,566 Yes Yes 1 0 1 0 0 1 1 1
Senior Center 3,623 No Yes 1 2 2 0 0 1 0 -1
Other 4,319 No No 1 2 2 0 1 2 0 -1
Garage 110,884 No Yes 1 2 2 0 1 0 1
Office 58,318 Yes Yes 1 1 1 2 1 1 1 0
Average Score for City of Cambridge Portfolio I 0 | | 0 0 1 -1 0 0 -1 |




Score System

2 | a | o | 12 | 2 | 3

worst best
Assessment Categories

Weighted

Overall
Score

2015 EUI 2015 GHG Historic . Building Fire and
(kBtu/sf/yr) |(CO2e/sf/yr)|Preservation Systems | Life Safety

Historically Community
Typology  Area(sqft) Significant? Use?
No
Yes
No
Yes
Yes
No
No
No
No
Yes
Yes
Yes
Yes
No
No
Yes
No
Yes
Yes
No
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes

Average Score for City of Cambridge Portfolio

30 of 43 buildings (70%)
have Community Use




Score System

2 | a2 | o | 1 2 3
worst best

Weighted Assessment Categories

Overall 2015EUI | 2015 GHG Historic s Building | Fire and
Accessibility IEQ

Historically Community
Score (kBtu/sf/yr) |(CO2e/sf/yr)|Preservation Systems | Life Safety

Typology  Area(sqft) Significant? Use?

Yes
Yes

o 24 of 43 buildings (56%) are

No

Yes identified as Historically

No

No Significant, which speaks to

Yes
o o
tes the age of the building stock
No
No
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
No
No
Yes
No
Yes
No
No
No
Yes
No
Yes
No
No
No
Yes

Average Score for City of Cambridge Portfolio I 0 | | 0 0 1 -1 0 0 -1 |




Score System

T 7 5 T o T 1 T 3 s
worst best
Weighted Assessment Categories
Historically Community Overall 2015EUl | 2015GHG | Historic Accessibility|  1EQ Building | Fireand
Typology  Area(sqft) Significant? Use? Score (kBtu/sf/yr) |(CO2e/sf/yr)|Preservation Systems | Life Safety
Library 6,427 Yes Yes 1 0 1 2 0 2 o [mEn|
Library 1,955 No Yes 1 2 2 0 0 0 -2
Youth Center 10,537 Yes Yes 1 0 0 0 1 0 0 1
Youth Center 31,586 No Yes 1 0 0 0 1 1 1 -1
Garage 378,000 No Yes 1 2 2 1 -1 0 -2
Library 15,447 No Yes 1 2 2 1 -2 0 0 -1
Senior Center 27,999 Yes Yes 1 -1 -1 1 1 1 1 1
Youth Center 14,837 No Yes 1 2 2 1 -2 1 0 0
Library 4,566 Yes Yes 1 0 1 0 0 1 1 1
Senior Center 3,623 No Yes 1 2 2 0 0 1 0 -1
Other 4,319 No No 1 2 2 0 1 2 0 -1
Garage 110,884 No Yes 1 2 2 0 1 0 1
Office 58,318 Yes Yes 1 1 1 2 1 1 1 0
[ hverage scor o iy of cambrde pororo | S| N W N O N N N S

TOP 13

5 Youth/Community
Centers

4 Libraries

3 Garages

1 Office



2015 TOTAL ENERGY USE

Top 10 bldgs » « Top 5 bldgs
consume 73% consume 58%

total energy of total energy of
MFIP portfolio MFIP portfolio



ENERGY (EUI) & SQUARE FOOTAGE



TOTAL GHG EMISSIONS

Top 10 bldgs » « Top 5 bldgs

0,
consume 74% consume 58%

total emissions total emissions
of MFIP portfolio of IVIFII?
(5,250 mtCO2e) portfolio

(4,100 mtCO2e)



Score System

2 [ 1 [ o [ 1 [ = [s

worst best
Weighted
Historically Community (IRt 2015EUl | 2015GHG | Historic EQ Building | Fireand
Typology  Area(sqft) Significant? Use? Score (kBtu/sf/yr) |(CO2e/sf/yr)|Preservation Systems | Life Safety
Other 1,923 Yes No -2 -2 1
Office 2,874 Yes Yes -2 -2 1
Office 3,591 Yes No 1 0 -1
Garage 1,830 No Yes -2 -2 1
School 127,302 No Yes 0 0 0
Other 8,418 Yes No 2 2 -2
Office 11,542 No No -1 0 0 0
Public Safety 17,093 No No -1 0 0 0
Public Safety 11,213 Yes No 0 0 1 0 0
Public Safety 30,389 Yes Yes 0 0 0 0 0
Other 4,610 Yes Yes -2 -1 -1 0 0 0 0
Other 1,696 No Yes -1 -2 0 -2 2 1 -2
Office 12,550 No Yes -1 0 0 -2 0 1 -2
Public Safety 19,080 Yes No 0 0 1 -1 0 -1
Public Safety | 6,525 Yes No 0 0 1 2 o [hE
Office 21,808 Yes Yes -1 -1 1 0 0 0 -2
Garage 44,547 No No -1 0 1 -2 -1 0 0
Library 3,300

Youth Center 19,405

Public Safety 9,643

Public Safety 16,728

Use the assessment TOOL to develop the MFIP, a

Youth Center 20,059

13 year improvement plan

Office 31,240
Office 33,909
School 108,989 Yes Yes 0 0 0 0 -1 1 1 0
Public Safety 16,187 Yes No 0 -1 0 2 1 1 1
Library 277,185 Yes Yes 0 -1 -1 2 1 1 1 -2
Office 61,731 Yes Yes 0 0 0 -1 0 0 -1
Public Safety | 162,547 No Yes 0 0 -1 0 1 0 1 0
Other 8,909 No Yes 0 2 2 1 -1 -1 0 -2
Library 6,427 Yes Yes 1 0 1 2 0 2 o | a3 |
Library 1,955 No Yes 1 2 2 0 0 0 -2
Youth Center 10,537 Yes Yes 1 0 0 0 1 1] 0 1
Youth Center 31,586 No Yes 1 0 0 0 1 1 1 -1
Garage 378,000 No Yes 1 2 2 1 -1 0 -2
Library 15,447 No Yes 1 2 2 1 -2 0 0 -1
Senior Center| 27,999 Yes Yes 1 -1 -1 1 1 1 1 1
Youth Center 14,837 No Yes 1 2 2 1 -2 1 0 0
Library 4,566 Yes Yes 1 0 1 0 0 1 1 1
Senior Center 3,623 No Yes 1 2 2 0 0 1 0 -1
Other 4,319 No No 1 2 2 0 1 2 0 -1
Garage 110,884 No Yes 1 2 2 0 1 0 1
Office 58,318 Yes Yes 1 1 1 2 1 1 1 0

Average Score for City of Cambridge Portfolio I 0 | I 0 0 1 -1 0 0 -1 I







City of Cambridge - Department of Public Works
Municipal Facilities Improvement Plan
Site Assessment Recommentations

immediate Recommendation
|Additional Opportunity

mmediate Recommendation

Enua-mamupommw

immediate Recommendation
[Adaitional Opportunity

B - m ARCHITECTURE MECHANICAL ELECTRICAL
east Cambridge Fire House Public o 7,05 No 1| [Window Lintels:Re-paint Window Replacment, _ Door Repair: Re-paint e o The RTU Replacement: The Electrical Equip. Generator Replacement: _LED ighting Contrl
Porter Square Fire House Publicsafety 11213 No 1| [poorRepair:one Seala interior Finishes: Vinyl _Interor Finshes install Cooling & Vent. _Controls Upgrades: _ Boier Replacement The Tigh Is: Automatic
Fire Headquarters Publicsafety 30389 Ve 1| [Roof Replacement: The _Fagade Masonry: [Ventfation: The i Condenser Replacement, _ Kitchen Exhaust: _Contros Upgrade’
Lafayette Square Fire Fouse PublicSafety 15,080 No i Paint nterior Finishes Roo:Snow instal nstal Coolng & Vent.__Controls Up v w Ughting Controh
Lexington Avenue Fire House __PublicSafety 6525 No [ - install g Interor Finishes:__Door Repais: Controls Upgrade: Generator Uighting Contros:
ver street Fire Rouse Publicsafety 0,683 No o T  Finishes: eplace T nstallCooling & Vent,_Controls Upgrade: e Ughting
inman Square Fire House PublicSatety 16,728 No o w Repairs: Install _Raof Replacement. __ DoorRepairs: ___Interior Fnishes: _| [Instll Cooling &Vent. _ Boller Replacement: _Controls Upgrade. [ Ughting Contrl
[Faior Square Fire House PublcSafety 16,187 No 0| [Roof Repair: Water: Contrls Upgrade: Tie ghting Controls:
[Robert . Healy PublicSafety B1dg._PublicSofety 162,547 Yes 0| [Window Upgrades: We _DoorRepairsiAdd__Green Roof Mantain ntrols / Comfort: Until Thermal Comfort:___ Balancing: The detention
[Collns Branch Ubrary Ubrary 300 Yes [Window Replacement: _Roof Insulaion: Verty ontrols Upgrade @ Tighting Controls
[0'Connell ranch Library Library 6427 Yes | Ting Syt Controls Upgrade. ieD Ughting upgrades: t1s_Lighting Controls
Boudreay Branch Lbrary Library 1955 Yes Door Replacement:___inter interiorFinishes: Celing @ hing
[Oeill Branch Library Library 4565 Yes [ Repair 5 [Verity Electrcal [
Moses Youth Center Youth Center 19,405 Yes |Window Repairs: Interior Finishes: Replace il F Controls: Boiler Replacement: The __ Kitchen Exhaust: Controls [ Lighti tr Electrical Equip.
Frisoli Youth Center Youth Center 20,059 Yes i Repairs: Walls: _Roof Replacement: _Interior finishes: IVAC Equip \HUs LED Lighti tr PV PV
Moore Youth Cener jouth Center 10537 Yes Em placement: The nstall (e .
[Russell Youth and Community Cir__ Youth Center | 31,585 Yes. i hermal Comfort: Verify Thermal Comfort: We. Py
[Citywide Senior Center enior Center | 27,999 Yes [R T Work: Replace _interior Boiler Replacement: e 160 Tighting Contros- rstal
|Gately Youth Center YouthCenter 14837 Yes I r Finishes: The The _HVAC Equip. [Verify Electrical LED Lighting Upgrades: __Light
enter Senior Center 3,623 Yes Sealant Work: Replace __Interior Finishes: Replace [FCU Operation: Enabl Is Upgrade Boiler Replacement: The | T FPE Panel
|Cemetery Administrative Building _ Office. 2874 Yes |Window Repairs: Further Sealant Work / Glazing: _ Interior finishes: HW__Install Dehumidifier: _Cooling Equip. Upgrades: |t Light l: tomati
|Corporal Burns Building Office 3,501 No 2 [Entry Stair Repairs: The  Wind General: All Il | Il
DPW Frazier Administrative Bldg. _ Office 12,550  Yes [ [Controls Upgrade: The IEQ Survey: Withthe  Install Energy Recoves Inst Conductor terminatior The LED Lighting Upgrades: _Lighting Control
Lombard: Bullding office 2808 ves [Roof Replacement: Seala nterioriishes is U Boiler Replacement: The (e I
coffon Buicing Offce 31200 Yes oo fepl face Interior finishes: nstall Cooling & Vent, _install Cooling & Ven Panel The Panel Maintenance: LED Ughting upgrad:
Ciy Hal Annex office 3509 ves [Window Repair: Address pairs:Step oot and Wall Leakage: _Sealant Worki Some_nterio Fnishes: & AU Vaintenance: __ROx: Repair existing___GSHP Monltoring P system Generator i ing Controls: The__Repair PV System: __Uightng Controls
ity HallBuiding offce 61 ves Study Boller Fue The 1 i
[lice . Wolf Center Offce 838 ves Lighting RCx: taff have Lo nstal PV System: There s
[cemetery Garage Garage 180 Yes nterior Finishes interior Finishes: Wals et Systems: (e Lighting
DPW Ryan Garage. Gorage 4547 No Masonry Repairs 115 Interior finishes: Floors _General: MEP, nstal Dampe rs:The Light
First reet Parking Garage Garage 78000 Yes Joint o i i Lghting Controls
Gorage 10884 ves 1 fnishes: Al panc! Ughiing
ennedy-Longfellow SEroal/PAUS _Schoo! T30 ves CeilngR g T | TP s i o ‘nstall Equip Rooms The T ghiing Controis, T Y
Pesbody School/RAUS School 108969 Yes 0| [interor Finishes: Wood _Sealant Work: The __Roof Replacement: The AU/ it The Ughiing
|Cemetery Chapel Other 1,923 Yes i r Finishes: Vinyl | [Exit Systems: _LEl Lighting
[The Shop - Electrical Department__ Other 8418 No 5 The__Comice TnteriorFinishes:. | Heating system WindowAC Controls Uperade. Lighting
Other 52 No 1| [interorfint s Automatic
[Golf Course Clubhouse Other 4510 Yes oor Replz
Danehy Park Comfort Station ___ Other 1696 Yes asony e Connection:_£0 Tighting Contr
First Street Parking Garage Retail __ Other 8,909 Yes 0 Interior Fin 4 4 o 4
e =W Initial list of recommendations develope
per building across a
[Additional Opportunity
[ ] [ o
PLUMBING r I I I I n LIFE SAFETY
| Water Fixture Appliance
|Appliance AAlarm Devices: Replace _Com| Install Sprinkler
[Water Fixture Appliance Storage Removal: Storage Egress Path Signage:
[Appliance e o e e w :
[Appliance Entry: Therelsno__No Vertical Access: __Restrooms: Features _Kitchen: Features in Fire 2 i nstall Sp Y 'Add 2nd Egress: Provide a Stair Guard Repairs:
[Appliance Entyr: There is no. Restrooms: Areason __ No Vertical Access: _Restrooms: Features _ Kitchen: Features within_Braille Signage: v ire I Install Spr Vs
Remove Water Heater: There _Appliance Entry: There is no. No Vertical Access: __Restrooms: Features _ Kitchen: Features in Thereisa _Storage Install Sprinkler System:
[ Water Fixture Appliance DHW The | [Entry Signage: There is Restroom Insulation: _ Exit Signs: There is no_Ramp Slope: The. No Vertical Access: There_Restrooms: The [Extinguisher Testing: Fire_ Add 2nd Egress: There is
landrails: Handrails__ Drinking Fountain: __Accessible Patf Exit Signs: There isno___ Locker Room: There. [Fire Pump Testing: There _Exit Signage: Exit signs in
Install Handrails:A___ Restroom Stall: A shelf_Hardware: Replace _Exit Signage addition: Handrails: Handrails on __Stair repairs: There. Hand Verify/Install Fire Egress Doors: Doors. Install Sprinkler System: __Install Alarm System:
[Kitchen: Common raille Signage: The Add Safety Barrier: Storage Removal: The Testing +: There is no. Extinguisher Testing: Some
Entr Entry Signage: There _ Adjsut Door Pressure: Counters: There is not 27 i Testing: Fire _Install Exi nage: Exit ping ps: Pipe Install m: _Install Al it
Investiagte Sanitary Drainage: Exit & Restroom Counter: The Restroom: The Exit Threshold: At the Entry: Access to Boudreau Entry: Access to Testing Egress Doors: At the time _Emergency System: Exit Install Notification Install Sprinkler System: _Install Alarm
Restrooms: All Braile Signage: Signs _ Adjust Door Pressure: Computer Desks: __ Accessible Path: There _Egress: There is an _Drinking Fountain: [Alarm System Repairs: At_Sprinkler System Repairs: Fire Extinguisher Door Hold Open:The __ Install Sprinkler System
| The ‘Adjsut Door Pressure:_Accessible Path: The _Main Counter: The
DHW. Water Fixture Appliance Stairs / Handrails: __Ramp Repairs: The __Restroom Insulation: _Drinking Fountains: _Doors Clearance: 1 ‘Accessible Path: Storage Removal: There s
Appliance Water Fixture [Accessible Path: Add Seating: There is__ Stairs: The warning__Kitchen: Kitchen areas Egress Door Clearance: __Restrooms: Mirror
DHW Heater Replacement: Entry: The main Adjust Door Pressure: Add Signage: Provide _Exit Signs: The exit signs 1: The Install Spr Notification Devices: If
ppl Handrails: Ramp Drinking Fountains: __ Accessible Path: Exit Signs: No
Appliance A [Accessible Path: There Parking: There isno___Restroom Insulation: _Handrails: Handrail _Accessible Path: Drinking_Restrooms: There is_Kitchen: Applianc Hardware: The.
Appliance Water Fixture Furniture: Tables in the Handrails: Interior ___Elevator: The major Storage Removal: The exit
[Appliance [Adjust Door Pressure: _Kitchen: The kitchen _Exit Signs: The exit Install Sprinkler System: _Extinguisher Replace + & Door Swing: _Fire Pump Testing: (Base.
Water Fixture Accessible Path: In Counters: The public __Entry: At the Firestopping: There are Insulation: Verify/Install Fire Install i Install Sprinkler System:
I Entry: Corporal Burns orporal Verify/Install Fire Verify Al; stem: The_Life Safety Systems: All
Counters: Counters gress: The second No Vertical Access: at landrails: Handrails do___Drinking Fountains: _Accessible Path: The Restroom Storage Removal: There is_Doors Hold Open: Stair__ Install Roof Guardrail: The _Install System:
Items Restroom Insulation: _Drinking Fountain: oor Clearance: Pull were Handrails: Handrail _Stairs: Stair Co i ors Hold Open: The larm Devices: Fire alarm
Piping | Counters: There are_ it Sig ibl Handrails: The main Joor Clearances: \djust Door Pressure: The Install Sprinkler System:
Counters: The main ntry: The brick. Accessible Path: \ceessible Path: The i way finding r Replace Install klers: There
te \ccissible Path: Paths _ Drinking Fountains: Toilet  Accessible Path: Stairs: Stair nosings Cc epair Building Ensure locks
|Accessible Path: There Parking: There is no Handrails: Handrai ceessible Path: estroom Insulation: Restrooms: There is_Kitchen: Appliance _ Hardware: The Replace Escutcheons: ire Pump Testing: There Install
Wat Pathways: clarify Attic Exposed Insul: ire. i Install The _Install System:
Accessible Path: Once Restroom: None of the_Locker Room: None of Hazardous Materials iazardous Materials __Add
Wai Door Pressures: Door_Parking: Accessible__Signage Accessible_ Restrooms: Most of _Door Clearances: Pull side Fire Pump Testing: The
Restrooms: The water_Restrooms: The paper _Restrooms: The. v Fire ExitCl g Exitsign
leaning: Test General Best Practice: Equipr it & Fixture Door and Elevator Restrooms: Drinking Fountains: uditori Signage: There are no_Eg Itis Doors & Ramps Staircase: Provide Cc pping: Penetrations Doors Hold Open: Stair __Remove Exit Sign: The Install Sprinkler
Appliance Signage: There are no_Door Pressure Auditorium& Seating: Sink piping insulation _Drinking Fountains Exit Signage: There.
Water Fixture Entry: Clarify Verify/Install Fire Install Install Sprinkler System:
\Water Fixture Entry: The only Accessible Path: Paths Restrooms: The No Vertical hardware Fire Storage if ir Egr Doors: Firestopping: There are  Replace Exit Sign: Exit Install Sprinkler __Install Alarm
No Vertical Act means-_Restrooms: There is. Handrails: Handrailsdo _ Kitchen: The staff _ Entry Threshold: The _Signage: There are Add 2nd Egress: The sign_Install Smoke Detection: _Install Sprinkler System:
Accessible Path: The Restrooms: The Storage Removal: Fire Install Sprinkler System:
Adjust Door Pressur Drinking Fountains: A__Restroom Insulation: Restroom: The paper Install Notification Verify/Install Fire H ials stall System:
The retail The Alarm Install Sprinkler System: _Life Safety Systems: The
Restrooms / Shower: _Hardware: Other issues Signage: Other issues i Fire pair Spr ter i i There




The preliminary plan identified exceeds the budget.

budget plan

NESEA BuildingEnergy NYC 2018



The preliminary plan identified exceeds the budget.

Get creative on funding

budget plan



The preliminary plan identified exceeds the budget.

How do we prioritize?

Will we achieve our goals?



GUIDING PRINCIPLES

Get our newest construction operating optimally, as
designed.

Bring our worst performers up to
better standards.

Manage our buildings to minimize future needs and
Investments.

Demonstrate leadership in NZE, show it can be done.



GUIDING PRINCIPLES

Get our newest construction operating optimally,
as designed.

e Alice K Wolf Center e Energy Audits
* Russell Youth & * RCx
Community Center » * Monitoring

e Cambridge Public performance
Library * Ongoing
* Healy Public Safety maintenance

 City Hall Annex * Training & education



GUIDING PRINCIPLES

Bring our worst performers up to
better standards.

* The Shop e Life safety

 Cemetery projects
Complex e Deferred

* Fire Houses » maintenance

 Ryan Garage e Accessibility

 Kennedy * Training &

Longfellow School education



GUIDING PRINCIPLES

Manage our buildings to minimize future needs and

investments.
e Youth & Senior * RCx
Centers e Deferred
e Libraries » maintenance
e Office * Upgrade projects
buildings * Ongoing

e Garages maintenance



Achievable number and scale of projects:

e Large/major renovation: 2020 NZE requirement
e Medium: System or equipment replacements

e Small: RCx, study, windows, metering, etc...

e Operational: policies, maintenance, etc...

* Cross sectional: lighting, controls, etc...

* Renewable energy

Tracking & Monitoring Progress

NESEA BuildingEnergy NYC 2018




MFIP APPROACH

3 project classifications developed around funding:

Greatest need
ZNE requirement
applies

Improvement
projects to address
accessibility, fire &
life safety,
standards,
renewables,
controls,
electrification, RCx,
etc...

NESEA BuildingEnergy NYC 2018

Projects to address
envelope and
equipment that are
at or beyond useful
life such as roofs,
sealants,
equipment, and
unforeseen issues



MFIP APPROACH
3 project classifications developed around funding:

Significant Financial S3M - $5M Annual  $2M Annual Budget

Investment Budget Range of Financial
Range of Financial Investment
S2 to S30M Investment $50,000 - $2.5M

$5,000 - $3.5M

NESEA BuildingEnergy NYC 2018



HOW ARE WE MOVING FORWARD?

NESEA BuildingEnergy NYC 2018



HOW ARE WE MOVING FORWARD?

Projects
Tools
Standards

Advocacy & Communication

NESEA BuildingEnergy NYC 2018



Newer
Construction

City Hall Annex

Healy Public
Safety

Cambridge Public
Library

Russell Youth &
Community
Center

Alice K Wolf
Center

PROJECTS UNDERWAY

Deferred
Maintenance

Citywide Senior
Center

Moore Youth
Center

Lombardi building
The Shop
Ryan Garage

Golf course
clubhouse

Portfolio projects

De-carbonization

e Solar PV (350 kW):

Kennedy
Longfellow School,
Fletcher Maynard
Academy &
Cambridge Public
Library

Electrification at
Engine 3 & Taylor
Square Firehouses



Main Summary Tables and Charts

Scen 2: 1SO NE Grid Aligns with RGGI and RPS by 2030

TOOLS & STANDARDS

Project Timeline

Cambridge Pub

Deferred Maintenance
Small Scale Renovation School Dept

e E m o mm 1

Projeot Type Key

Resident Sticker Fund

01 s 216

FY19 Annual Costs

w7

melectrelly mnates moi

w1

FY2 Annual Costs

2010 2011 2012 2013 2014 2018 2013 2020 2021
Electricity 16,178 15,740 16,115 15,563 13,706 1071 1,256, 081 0440 10,021 9,656, 5,108
Mat Gas 36T 4,76 4,566 5575 4.645 5.042 5012 5.004 4.382 5.081 5073 5.079
ail 454 .00 2418 2.02 1583 650 865 536 232 66 66 66
Propane 4 3 3 4 3 3 3 3 3 3 3 3
Gasoline 2,005 150! 1871 188! 1857 1675 1620 1620 1620 1,620 1620 1620 1,620 1,620
Diesel 1025 EEE] 227 308 850 1106 256 286 286 256 286 286 256 286
B20 0 a [i a a 60 581 81 581 581 581 581 581 581
Fugitive 1,058 1.058 1058 1,058 203 600 600 600 600 600 500 600 600 600
Total 28487 | 28475 ZESEF|  IrLI5| 22857 22654 za.y?‘ 205737 | 20675 | 19500  M.74Z| 19258 IR8F1 IEIHd |
By Fuel Type
2008 2009 2010 2011 2012 2015 2016 2017 2018 2013 2020 2021 2022 2023
Electricity A (2 2 -t -t -26% -28: -30 -33% 35 -38% -40% -aqy
Nat Gas 300 27 a3 35% 3T 36% 38 38% 38
ail 12 65 65 2% -85 -7 -33% -39% -39
Propane 2T a 4 S 5% S 5% S 5%
Gasoline 5 T4 16 15 -t 15 -t 15 -8
Diesel 3 v T R -T2v, R -T2v R A
620 0 0 [ 0 0 0 0 0 0
Fugitive 0 -60 434 -43% 434 -43% 43 -43% -3
Total &% —28x -1 -2 -3 ~FE% ~FEx -3 —ggx |

E =

FY2 Annual Costs

=

Propane WGmdlne WOwidl WE20 WFugitve

FY2 Annual Costs
——

FY2 Annuz

Salar Py Sustem Bk

Cemetery Camgl

| Scale A Buildir

Admin Building: Repl;

Cemetery Camgl

Foof Feplacement -

Deferred Mair| Building Syste| 21625| Design/Canstiuction

$1395,556

FHiz0z0

Small Scale

Br30i2022

Cemetery Compl

Windows - Chapel 5tq

Small Soale | Enery & GHG, 21625| DesignfConstiuction

+458,964

THIz2020

6l302022

Central Square

LED retrofit & contrals

Fesident Stiol Eneray & GHG, 20625| Design/Construction

106,030

THIZ013]

42020

Central Square

Window Feplacement]

HRRHEEE

SmallSoale REu\\dlngSystE 20525 DesigniConstiuction

FHIZ013]

[FEERE]

Certral Windaw Fepl I Scale | Bulding Syste| 21625 Construction R | 6/30/2020]_Br30/2021
City Hall Arner | ADA Upgrades: Wapfil Deferred Mai ibily_| 19625 DesigniCanstct i FHIZ018| Era0iz0z0|
City Hall Armex [ Entry ity Upd Deferrzd Ma ibilty_| 19625 DesigniCanstcti $500,000 | 7riz0te|  srzots)
CityHall Annen [ n Small Soale | Bulding Syste| 19625| Design/Constiuction ELEE
City Hall Annex | Sealant & Fepointing | Deferred Mair| Bulding Syste| 19525| DesigniConstuction | RR#RE#EEE| BAIZ0TE| 12020
City Hall Annex | Sealant B Fepointing | Deferred Mair| Building Syste| 20525 | Construction HRRRRRERR /2020
Coffon Building| Emergency Egress Up| Deferred Mair| Fie & Life Saf 13625 | Design/C THIZ018| E/30i2020
Coffon Building| Fioaf repl z

Danehy Park C:

Fioof Feplacement -4

Deferred Mair{ IEL

21625 | DesigniC

FHIZ0Z0[ Br3z0zZ

Electical Depa

aiot Aleration 2

Deferred afﬂdingﬁys!a 20625 | DesigniC:
El

Laige Soale

Condition - All| 20625 | DesigniConstiistion

FHiz021

Electical Depa

Major Ateration 2

Large Soale A Condition - All| 21625 Construction

FHiZ020|

THiz021]

Golf Course Tig|

T
3

t

Deferred Mair| Bullding Syste| 21625| Design/Canstiucti

Green Street G

Fire Sprinkler System

Deferred Mair{ Fire & Life Saf

19525| DesigniConstiucti

R

Fire Headquartd Fire Alaim Systems - 1| 5mall Soale F| Fie & Life 53f 18525 | Design/Constuction | $145,000 | 1/2018] _TIMMZ016:
Fire Headquartd Major Ateration 1 |Large Soale F Condition - All] 19525 | Design/Constuction | FRERESHHE

Fire Headquand Ventilation - Apparai Small Scale | Fire 8 Life 53 19625| Design/Canstiuct +200,000 | Tiz0%8
Fire Headquand Window AC Replacer| Deferred Mair| Bullding Syste| 20625 | Design/Canstiuct +20,000
Frizol Touth Ce| Destratiication F ans | HYAC 5 H P IEQ 21625 | DesigniCanstuction +30,000 | 71W2020)
FrisolVauth Ce| HVAC - DayC are VRF | Small Soale F| Bulding Syste| 18525 | Design/Constuction | 220,000 | 712015
FrisolVauth Ce| LED retrofit & controls | Resident Stiol] Energy & GH, 21625| Design/Constuction | #100,000 | 72020

Goff Course Elu| Roof Fiepair - Slate Rd Deferred Mair] Bulding Syste| 21625| Design/Constuction | #100,000 | 72020

Galf Course Clu| Windaw & Daar Repla] Small Scale BEnergy & GHE 19825 | Design/Canstiucti $528530 | 7ri208| Bl30iz019)

Bl30i2022
CETFERGE]

$1,934,673)

MAPTotal  $8.386.109| mpip Total

Non-MFIPT  $345 650 Hon-MFIP Tot
Large Scak #1.271,351 Large Scale F
Deterred M. #5,834,142| Deferred Mair

Small Seale A

+189.829
#3.17.622)
$2.462,329)
2,243, 716

MFIP Total
Non-MFIP Tatal
Large Scale Reno” #REF!
Deterred Maintena” #REF!
Small Scale Reno.” #REF!

MFIP Total
Hon-MFIP Tot” $HEEE
Large Scale F #REF!
Deferred Mair” #REF!
Small Scale R #REF!

NESEA BuildingEnergy NYC 2018

MFIPTo
Non-M
Large
Defens
Small =

Tools
e (Capital Planning
* GHG emissions tracking

e Facilities Maintenance
Program

Standards

e Controls Standard

e Lighting Guidelines
& Standards

* Signage/Wayfinding



TOOLS & STANDARDS: CAPITAL PLANNING

eline F¥13 Annual Costs F¥2 Annual Costs FY2 Annual Costs FY2 Annual Costs FY2 Annui
Ll Ll
Project Type Key MFIPTotal  $8.386.103| pppora)  BEFEEEEE | pn g Hit MFIPTotal  FEEEE MFIPT
Large Scale Renovationgy LT d S ) S EY Non-MFIP T $345_650|Hon-MFIP Tot  $189.829|Hon-MFIP Total " SE8%# Non-MFIP Tot" #3888 Nan-M
Deferred Maintenance Large Scah 41,271,351 Large Scale F - $3,171,622] Large Scale Reno” #REF! Large Scale F™ #REF! Large!
Small Scale Renovation School Dept Dieferred M. $5,534,192| Deferred Mair - $2,.462,329) Deferred Maintens” #FEF! Deferred Mair” #REF! Deferre
Small Scale $1,934,673| Small Scale B £2.249,716] Small Scale Penoy” #REF! Small Scale R™ #REF! Small =
T - - T - - -
Siolar PY System 61k Small Scale B 13625 | Construction Ti2018 8?1:’2018- 1 1 1 1
Admin Building: Pepla{ Small Szale B Building Suste{ 13625 | Design 22013 diem3 - | | I 1
Foof Replacement - 4 Deferred Mair| Building Suste| 21625| DesigniConstruction 135,586 | TH2020] GiS0i20Zz |
‘windows - Chapel Stof Small Scale Bl Energu & GHE 21625| DesigndConstruction $488,364 | T2020) BIE0Z0Z2 :
LED retrofit & controls | Resident Stic Energy & GHE 20625 | DezigniConstruction F106,030 | 7i2013] 42020 |
‘window Replacement| Small Scale B Building Suste| 20625) DesigndConstruction R 712013] BIS002021 1
‘window Peplacement| Small Scale Bl Building Suste| 21625| Construction HEEEE | 613012020( 63002021 1
ADA Uparades; Wakid Deferred Mair| Sccesszibility | 19625) DesigndConstruction F275,000 | T201E) BIE0Z0Z0 |
Ertry Accessibility Upd Deferred Mair| Accessibility | 19625 | DezigrdConstruction $500,000 [ 72018 2018 |
r. Small Scale B Building Suste| 13625| DesigndConstruction $5E2500 | T201E) 3MEms :
Siealant & Bepointing | Deferred Mair| Building Suste| 19625 | DezigriConstruction HHHEEE | BN2015] 12020 |
Sealant & Repointing | Deferred Mair| Building Syste| 20625| Construction bR 702013) 12020 1
Emergency Egress Up| Deferred Mair{ Fire & Life Saf 19625| DezigriConstruction $200,000 [ F2015] 6/30i2020 1
Foofreplacement 2 | Deferred Mair| Building Suste| 20625| DesigniConstruction $200,230 | 72013 812020 1
Boof Peplacement - § Deferred Mair{ IEQ 21625| DesigniConstruction $135.000 | TH2020| &I30i2022
Maijor Alteration 2 Large Scale H Condition - &l 20625| DesigniConstruction #HHEREEEE ) TI2013)  TH2021
Major Alteration 2 Large Scale H Condition - Alll 21625 | Construction | 2020 TH2021 1 :
Fire Alarm Sustems - 1 Small Scale B Fire & Life Safd 13625| DesigniConstruction $145,000 2018 H2ms 1 1 1 1
Maijor Alteration 1 Large Scale H Condition - &ll] 19625| DezigndCanstruction R | 1 | |
Yentilation - Apparatd Small Scale B Fire & Life Safd 13625| DesigniConstruction $200,000 2018 12013 1 | 1 |
"Window AC Replacem| Deferred Mair] Building Syste| 20625| DesigniCanstuction $20,000 | Tal2ma| GIEz0z] — |
Destratification Fans |HYAC SR PN IEQ 21625| DesigniConstruction $30,000 | THIZ020| GI30/Z022 |
HVAL - DayCare WAF | Small Scale P Building Syste] 19525 DesigniCanstuction | $220.000 | 7z0T8 Bmzms_ : : :
LED retrafit & contrals | Resident Sticl Energy & GHE 21625| DesigniConstruction $100,000 | 72020 2021 1 1
Pioaf Prepair - Slate g Deferred Mair] Building Syste| Z1625| DesigniCansuuction | $100,000 | #2020 Gis0iZ021 I — I
‘window & Door Feplad Small Scale Bl Energy & GHEH 13625| DesigniConstruction $528530 | TH2018) 630M20M3 1 1 1
Heating replacement { Deferred Mair] Building Syste| Z1625| DesigniCansuuction | #1950, 706 | 112020 BSZ0EE —
13625 $500,000 [ 72018 65072013

Fire Sprinkler System

Deferred Mair|

Fire & Life Saf

DesigniCanstruction




Summary Cash Flow

TOOLS & STANDARDS: CAPITAL PLANNING

Print Sheet

TARGETS = 7/16-3/17 3/17-8/17 8/17-3/18 3/18-8/18
10% 25% 75% 95%
17625 |5 4,670,000 |ENOMBOEEON  7/v/2016] 5 257,000 | 5 249,532 [HNNNEENER 5 2201500 | $ 2,010,630 [EHNNMNCOEGEREN  5.502500 [ 5 5,000,058 |6 (L587558.86)| 5 4,436,500 | 5 7,141,367 |6 (2.704,866.78)
TARGETS = 7/17-3/18 3/18-8/18 8/18-3/19 3/19-8/19
10% 45% 75% 95%
18625 | 5 4,670,000 S 4,025,850 | 7/1/2017) _ sas7,000] $1652,339] 5 (1,185,33857) s52,101500]  52,779682[ 5 (678,18218)| 53,502,500]  $3,285,000 |ENNNOROOIE 52236500 53,510,350 [N NNRCGanl
TARGETS = 7/18-3/19 3/19-8/19 8/19-3/20 3/20-8/20
10% 15% 75% 95%
19625 | 5 5000000 [INOSSOMMBON  7/1/2018] 5 500,000 | $3,526445 | & (3,00644478)| 5 2250000 | $ 5,645,537 | & (5,395537.05)| $ 3,750,000 | 5 6824263 | § (3,07426333)| 5 4750000 | $ 62923430 |5 (2,175,43000)
TARGETS = 7/19-3/20 3/20-8/20 8/20-3/21 3/21-8/21
10% 45% 75% 95%
20625 s 5,000,000 | EETEERN 7/1/2018 5 500,000 | § 3,542,852 [§ (3,042.85290)| $ 2,250,000 [ $ 5,573,706 [ & [(3,323,70636)| $ 3,750,000 [ § 7,841534 [ § (4,00153302)| 5 4750000 [ S 9,317,005 [ 6 [4,567,994.75)
TARGETS = 7/20-3/21 3/21-8/21 8/21-3/22 3/22-8/22
10% 45% 75% 95%
21625 | 5 5000000 | 5 2674488 | 7/1/2018| 5 500,000 | 5 1,092,896 | & [592,89600)| 5 2,250,000 | 5 1,610,060 [ANNNNCOCERGIEN 5 5.750,000 | 5 2,287,423 |[NNNEORNGIGE 5 2750000 | 5 2674285 [0
TARGETS = 7/21-3/22 3/22-8/22 8/22-3/23 3/23-8/23
10% 5% 75% 95%
22625 | s 5,000,000 [ EIEGRRN 7/1/2018 5 500,000 | § 3,320,279 [ (2,820,27855)] $ 2,250,000 [ 3 5177007 [§ (2,927.02690)| $ 3750000 [ § 5,513,636 | 6 (1,763,636.00) 5 4750000 [ S 5513,636 [ S [763,636.00)
TARGETS = 7/22-3/23 3/23-8/23 8/23-3/24 3/24-8/24
10% 45% 75% 95%
23625 55,000,000 [ EICERREH 7/1j2018| 5 500,000 | § 8474650 [ & (7,97465000)| $ 2,250,000 [ $ 11,514,788 [ 8 (9,264,78750)| $ 3,750,000 [ § 13,503,225 [ § (9,753,225.00)| 5 4,750,000 [ 5 14638475 [ § (9,889,475.00)
TARGETS = 7/23-3/24 3/24-8/24 8/24-3/25 3/25-8/25
10% 45% 75% 95%




NET ZERO DEFINITIONS

City of Cambridge Net Zero Action Plan

Infographic courtesy of Pembina institute



TOOLS & STANDARDS: CAPITAL PLANNING

Print Sheet |

- - T - - - - -

Solar PV System 61 kW - C0O19625 Small Scale Renovation | 18625 |Construction Bf1/2018

jAdmin Building: Replace window AC with energ[Small Scale Renovation | 18625 |Design 2/1/2019 5/1/2019
ADA Upgrades; Wayfinding Deferred Maintenance 19625 |Design/Construc] 7/1/2018| &/30/2020 %275,000.00
Entry Accessibility Upgrades Deferred Maintenance | 19625 |Design/Construc)  7/1/2018 8/1/2019 5500,000.00
n. Gmall Scale Renovation | 19625 |Design/Construc)  7/1/2018 8/1/2015 5562,500.00
Sealant & Repointing Deferred Maintenance | 19625 |Design/Construc)  8/1/2018 1/1/2020 %2,500,000.00
Emergency Egress Upgrades Deferred Maintenance | 19625 |Design/Construcl  7/1/2018| &/30/2020 5200,000.00
Fire &larm Systems - 13 buildingslLafayette Fire |Small Scale Renovation | 18625 |Design/Construc]  1/1/2018( 11/1/2018 5145,000.00
Major Alteration 1 Large Scale Renovation | 19625 |Design/Construc 518, 618,750.00
Wentilation - Apparatus Bay replacement & Kitc)Small Scale Renovation | 18625 |Design/Construc]  1/1/2018 1/1/2019 5200,000.00
HWVAC - DayCare VRF Small Scale Renovation | 19625 |Design/Construd  7/1/2018 6/1/2019 5220,000.00
Window & Door Replacement - Operable Wood|Small Scale Renovation | 18625 |Design/Construc]  7/1/2018( &/30/2013 5528,530.00
Fire Sprinkler System Upgrade Deferred Maintenance | 19625 |Design/Construc]  7/1/2018| &/30/2013 5500,000.00
Hazardous Abatement/Fir. Finishes Deferred Maintenance | 19625 |Design/Construc]  7/1/2018| &/30/2020 5100,000.00
Roof replacement 3 Deferred Maintenance | 19625 |Design/Construd  7/1/2018 7712019 5460,000.00
Daycare space HVAC Repair Feasibility Study  |Resident Sticker Fund 19625 |Design/Construc) 12/1/2018 77172019 5300,000.00
Daycare space HVAC Repair Feasibility Study  |Resident Sticker Fund 18625 |Construction 12/1/2018 7/1/20158 5250,000.00
Patio Roof - Phase 2- ramping stair Deferred Maintenance | 18625 |Construction 7/1/2018| 12/1/2018 5155,500.00
Pole Compartmentaization Deferred Maintenance | 19625 |Design/Construcl  7/1/2018| &/30/2020 520,000.00
HRTU-1 Redundancy, dry coolers + upgrades + chi|Deferred Maintenance | 19625 |Design/Construc] 8/1/2018 g/1/2019 $392,400.00
fRTU-1 Redundancy, dry coolers + upgrades + chi| Deferred Maintenance | 18625 |Construction B/1/2018 g/1/2019 5300,000.00
HVAC, Controls, Water infiltration upgrades Deferred Maintenance | 18625 |Construction 5/1/2018 1/1/2020 5350,000.00
BEMS Upgrades HVAC 5 YR Plan 13625 |Design/Construc $15,000.00
FY Total: $0.00 526,592, 680.00




TOOLS & STANDARDS: GHG EMISSIONS TRACKING

Select Electricity Scenario —-> |

Scen 2: 150 NE Grid Aligns with RGGI and RPS by 2030 |

By Fuel Type [metric toas CO2)

Electricity

16,175

15,140

16,115

15,563

13,025

13,13 12,014 niz 1,256 10,51 10,440 10,021 3656 3,103 &.532 276 1564 .53 1.320 T.056 6.732
Mat Gas 36T 4,760 4,565 5575 45645 5,430 5566 5452 4,365 5.042 5.012 5,004 4,352 5,051 5073 5073 5077 5,050 5,002 4,352 4,562 4,560 4,556
Qil 4,543 4,000 2,413 2,023 1553 1343 1422 1,606 &03 &30 BES 536 232 &5 66 BE &5 Bl 1] Q [ 1] Q
Propan: 3 4 3 3 I 3 4 4 3 3 I 3 3 3 3 I 3 3 I 3 3 I 3
Gasoline 2,005 1,305 18T 1833 1.G5T 1,770 1313 1675 1620 1620 1620 1620 1620 1620 1620 1620 1620 1620 1620 1620 1620 1,336 1053
Diicsel 1023 63 az7 a0d &50 GELY 337 1106 256 256 266 256 256 256 256 266 256 256 266 256 256 236 156
E20 Q [ Q Q 1] Q 2 L] 531 531 531 531 531 531 531 531 531 531 531 531 531 473 37
Fugitiv: 1,058 1055 1,055 1,058 203 315 E43 B0 EDD E00 E0D EDD E00 E00 EDD B0 E00 E00 B0 E00 E00 B0 EDD
Fotal 2E 48T 2E 438 25, 965 2LO5F 23 555 23, 905 25 FIF 25594 20, F70 2525 20 625 13, 500 FE 742 15 358 FLESF FL544 FE E3F 1E 4TE 1L 555 FEEFR 2FF 278 I3 E5E

1 Type (%]

Elzctrizity

Mat Gaz J0% 24% 2% 271% s0% 52% 43 35% 3% 3Tk FHX 3% FE% FEX FER FE% FE% J6BX J4% 32% J2% F2%
Qil -12% -47T% -55% -E5% -To% -63% -E5% -G2% -35% -85% -8T% -35% -33% -39% -39% -33% -33% -100% -100% -100% -100% -100%
Propan: 21% ax -5% Ix ax 27% IEX 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Gasoline -5% -TR -B% kS -12% -4% -16% -13% -13% -13% -13% -13% -13% -13% -3 -13% -13% -3 -13% -13% -33% -47%
Diicsel -E% -0k -12% -1T% -13% -3% ™% -T2% -T2k -12% -T2% -T2k -T2k -T2% -1E% -T2k -12% -1E% -T2k -T2k -TT% -G2%
E20 0% % 0% 0% % 0% 0% 0% 0% 0% 0% 0% % 0% 0% % 0% 0% % 0% 0% 0%
Fugitive 0% 0% % -30% -B5% -39% -43% -43% -43% 43k -43% -43% 43k -43% -43% 43k -43% -43% 43k -43% -43% -43%
Total ok 4 -Fr -5 -25F -28F -FET -frE -7 25T -F4E -2 -PT -FET e 1 -FAE -1 423 -#42 -45T -5 -#52 -Fr
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TOOLS & STANDARDS: GHG EMISSIONS TRACKING

Projects Input Tab Partially Pre

Individual Project Input
Proje Solar Most Recent Fuel Savings Annual Annual Energy

ct PV Related Annual Fusl Input Type (3£ Percentage Change Completin
Euﬂ Asset Name Project Name n Pmien Fuel Tyn Spreadshen Twpe Useﬂ Unit:ﬂ Or Hhsuluten Change [Zn [Hhsulute]n Start Diﬂ n Dat

1 Maijor Alteration Electricity Elec_Grid 45,375 kit Absalute
1 Maijor Alteration Mat Gaz Mat_Gaz 5,056 therms kA
1 Major Alteration ez | Electricity Elec_Grid 45,375 k'wh Absolute [21.738]
2 Maijor Alteration Electricity Elec_Grid 73652 kit Bbsolute 0,835
2 Major Alteration Mat Gas Mat_Gas 3,842 therms “ o -lolm
z Majar Alteration ez | Electricity Elec_Grid T3.652 ki Abzalute [7.0586)
5] Maijor Alteration Electricity Elec_Grid 43,320 ki Abzolure 51,607
G Majar Alveration Mat Gas MNat_Gas 5.004 therms i C -lodw
B Maijor Alteration “es | Electricity Elec_Grid 43,320 kit Bbsolute [3.042]
3 Majar Alteration Electricity Elec_Grid 23,580 (] Absalute 31,303
3 Majar Alteration Mat Gas Mat_Gas 2,535 tharms kA _
4 Maijor Aleeration Electricity Elec_Grid 309,162 kit Absolute
4 Majar Alveration Mat Gas MNat_Gas 10,105 therms i C -lodw
S0z Py “es | Electricity Elec_Grid 520,560 khafh Absolute [271,743) Tz0 21
1 Majar Alteration Electricity Elec_Grid 10,3719 [ ] Absalute 20,476
11 Maijor Alteration Mat Gaz Mat_Gaz 2001 therms kA _
1 Major Alteration ez | Electricity Elec_Grid 10,313 k'wh Absolute [5.064)
5 Maijor Alteration Electricity Elec_Grid 30,584 kit Bbsolute 26025
5 Major Alteration Mat Gas Mat_Gas 4,614 therms “ o -lolm
5 Majar Alteration ez | Electricity Elec_Grid 30,554 ki Abzalute [5.05d)
1z Maijor Alteration Electricity Elec_Grid 23,615 ki Abzolure 36580
12 Majar Alveration Mat Gas MNat_Gas 4,132 therms i C -lodw
12 Maijor Alteration “es | Electricity Elec_Grid 23,618 kit Bbsolute [10,332]
T Majar Alteration Electricity Elec_Grid 212,320 (] Absalute 46,137
T Majar Alteration Mat Gas Mat_Gas 5,831 tharms kA _
T Maijor Alteration ez | Electricity Elec_Grid 212,320 ki Abzolure [22,131)
10 Major Alteration Electricity Elec_Grid 135.200 k'wh Abzolute 57,346
10 Maijar Alteration Mat Gas Mat_Gas 5,647 therms kA o -odm
0 Majar Alteration “es | Electricity Elec_Grid 135,200 (] Absalute [235,346]
g Majar Alteration Electricity Elec_Grid 165,720 ki Abzalute 107162
i Maijor Alteration Mat Gaz Mat_Gaz 13.839 therms kA _
5] Maijor Alkeration ez | Electricity Elec_Grid 165,720 kh'k Abzolute [26,3538)
3 Majar Alteration Electricity Elec_Grid 335,520 (] Absalute [27.133]
3 Majar Alteration Mat Gas Mat_Gas 5.335 tharms kA _
3 Maijor Alteration ez | Electricity Elec_Grid 335,520 ki Abzolure 16,3201
153 wWindow Replacements Electricity Elec_Grid 45,667 k'wh Absolute [43] 13 z0
153 ‘window Replacements Mat Gaz Mat_Gaz d,.317 therms Bbsolute [31 M3 20
155 window Feplacements Electricity Elec_Grid 48,667 (] Absalute ] 13 W20
14 Majar Alteration Electricity Elec_Grid 45,667 ki Abzalute 33425
14 Maijor Alteration Mat Gaz Mat_Gaz d 317 therms kA
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TOOLS & STANDARDS: GHG EMISSIONS TRACKING
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ADVOCACY & COMMUNICATION



CASE STUDY

CAMBRIDGE CITY HALL ANNEX
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Sources:

Cambridge City Hall &nne

(n.d.)., from

http:/fotkos.com/library/s

Cambridge City Hall Anne

httpe/farenw preservations

tudies/cambridge-city-ha

William R. Hammer. {2008). Old Is New Again. High Performing
Buildings, (Spring), 42-51.

Cambridge City Hall Annex : LEED Historic Buildings

iar 411-02 : fall 201 1: interior architecture depariment : group v : city hall investigation : jeff linn

Historic
structure -
repurposed to

become a city
hall

5 :. .:_ " - -
| i
i

: Ll .'1.14‘;]““ ..-.II

T
Coy=raj

bservant and respectful
of existing structure,
while still achieving a
modern feel.
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Institute for

Human
Centered
Design
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ENVELOPE IMPROVEMENTS INCLUSIVE DESIGN WAYFINDING

STORMWATER & ACCESS IMPROVEMENTS
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EXISTING ENTRY

PROPOSED ENTRY
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EXISTING WOOD
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MNEW 578" GWE, PTD
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._-_-_-\_-_-_-

:




Projects
Tools
Standards

Advocacy & Communication
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The preliminary plan identified exceeds the budget.

budget plan
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MUNICIPAL FACILITIES IMPROVEMENT PLAN

Immediate need, priority Transition from reactive to Proactive maintenance
Planning & & deferred maintenance proactive maintenance On the path to NZE
assessment I
| Advocacy & Engagement >
2016 2018 2020 2025 2030
2015
MFIP began
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LEARNING OUTCOMES

Can you better define energy, maintenance,
and accessibility goals encompassing large
building portfolios?

Can you better establish strategies for
collaborative design process?

Can you better set project energy targets?

Can you better identify areas for building
portfolio standardization?






THANK YOU!

ARUP E-ICON
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