Capital Improvement Planning:

From Concept to Implementation
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 not only low carbon
and energy efficient, but also provides a comfortable
and healthy indoor environment, is resilient, easily
maintained and responds to the larger community it
serves.
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SCOPE OF STUDY
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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



OPERATIONS & INDOOR
VISION VALUES MAINTENANCE | | ENVIRONMENT
FIRE
CO?/GHG HISTORICAL
LIFE SAFETY REDUCTION RESILIENCE GOALS

ACCESSIBILITY
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ASSESSMENT FRAMEWORK

Ener Building
gy Systems
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BUILDING ASSESSMENT PHASE



SCORING SYSTEM

worst
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Energy Efficiency
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GHG emissions
(m tCO2e/sf)

Historic Preservation

Accessibility

Indoor Environmental
Quality
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ASSESSMENT FORM

Building data
Facade and exterior

N

structures

Interior finishes
Historic preservation
Accessibility
Structural systems
IEQ

Mechanical systems

0 0 N O U s W

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
* Occupant surveys by Center for the Built Environment, Univ. of Berkeley



ASSESSMENT FINDINGS
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Weighted

A N

|

Historically Community Overall 2015EUI | 2015 GHG Historic Accessibility IEQ 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 0
Office 2,874 Yes Yes -2 -2 1 1 0
Office 3,591 Yes No 1 0 -1 -1
Garage 1,830 No Yes -2 -2 1 -1 0
School 127,302 No Yes 0 0 0 -1 0
Other 8,418 Yes No 2 2 -2 -1 -2
Office 11,542 No No -1 0 0 1 0
Public Safety 17,093 No No -1 0 0 -1 0 -1
Public Safety 11,213 Yes No 0 0 1 0 0
Public Safety 30,389 Yes Yes 0 0 0 -2 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
PublicSafety | 6,525 Yes No 0 0 1 2 o |3
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 0 _
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 |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
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
Qiber 2 90Q No Yoo 2 2 2 1 _1 _1
Library 6,427 Yes Yes 1 (1] 1 2 0 2
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
[ verage cor fo iy of ambrdge potoro || IR | NSNS S S W S N

Score System

2 1 0 1 2 [ s 1]

worst best

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

13 bldgs scored +1

0 bldgs scored +2 or +3



Assessment Categories

Weighted
Historically Communi Overall 2015EUI | 2015GHG | Historic Building | Fire and S
Typology  Area (sq ft) Significant‘?, Use? v Score (kBtu/sf/yr) |(CO2e/sf/yr)|Preservation Systems | Life Safety % 2 = 9 L 2 ?
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 4,610 Yes Yes -1 -2 -1 -1 |
Other 1
- i . ] . ’ . ]
o= |2 There is work to be done to achieve the City’s goals of providing and
Public Safety 6, . . . . . . . .
e | Maintaining high performance buildings & goals for ghg emissions,
Garage 44
Library 3, M 1 1
ot coster| renewable energy, accessibility, and resilience
Public Safety 9,643 Yes NO U (V] 1 z 1 U -z
PublicSafety | 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 0 _
Office 33,909 Yes Yes 0 0 0 1 -1 0 1 -1 30 Of 43 bldgs (70%)
School 108,989 Yes Yes 0 0 0 0 -1 1 1 0
PublicSafety | 16,187 Yes No 0 1 0 2 | a3 1 1 1 .
Library 277,185 Yes Yes 0 -1 -1 2 1 1 1 -2 SCOfEd negatlve Or
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 I
Qiber 2 909 Mo Voo [} 2 2 1 _1 K 0 d 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 b I d d
Youth Center 31,586 No Yes 1 0 0 0 1 1 1 -1 13 gs score +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 0 bldgs scored +2 or +3
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
o T v w5 [ o




Community -3 -2 -1 0 1 2 3
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30 of 43 buildings (70%)
oo have community use
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Score System

Historically =

Significant? worst

« 24 of 43 buildings (56%) are

identified as historically

significant which speaks to
the age of the building stock

Yes
Yes
No

Yes
Yes
Yes
Yes
Yes
Yes

No

No
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No
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No
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Assessment Categories

Weighted
Score System

Overall 2015EUIl | 2015GHG Historic Building | Fire and

Historically Community Accessibilit
Score ¥ Systems | Life Safety

-2 -1 0 1 2 3

Typology  Area(sqft) Significant? Use? worst best

TOP 13
5 Youth/Community

Centers

Library 6,427 Yes Yes 1 0 1 2 0 2 o [E

Library 1,955 No Yes 1 2 2 0 0 0 -2 1 b H
Youth Center 10,537 Yes Yes 1 0 0 0 1 0 0 1 4 LI ra rles
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 3 Garages

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 1 Offl ce
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




Top 10 bldgs

» « Top 5 bldgs
consume 73% consume 58%

total energy of total energy of
MFIP portfolio MFIP portfolio



Energy (EUI) & Square Footage



Top 10 bldgs »

consume 74%
total emissions

« Top 5 bldgs

consume 58%
total emissions

of MFIP portfolio of IVIFII?
(5,250 mtCO2e) portfolio
(4,100 mtCO2e)
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Weighted

A N

Score System

Historically Community [kt 201501 | W15GHG | Historic || Ll g Building | Fire and [ = [ = n 5 T 7 T 3]
Typology  Area(sqft) Significant? Use? Score (kBtu/sf/yr)|(CO2e/sf/yr) |Preservation Systems | Life Safety Worst best
Other 1,923 Yes No -2 -2 1 0
Office 2,874 Yes Yes -2 -2 1 1 0
Office 3,591 Yes No 1 0 -1 -1
Garage 1,830 No Yes -2 -2 1 -1 0
School 127,302 No Yes 0 0 0 -1 0
Other 8,418 Yes No 2 2 -2 -1 -2
Office 11,542 No No -1 0 0 1 0
Public Safety 17,093 No No -1 0 0 -1 0 -1
Public Safety 11,213 Yes No 0 0 1 0 0
Public Safety 30,389 Yes Yes 0 0 0 -2 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 - . N -
Public Safety 6,525 Yes No 0 0
: 1 Use the assessment TOOL to
Garage 44,547 No No -1 0
Library 3,300 Yes Yes 0 0
Youth Center 19,405 No Yes -1 -1
e 0w e o || o | o1 (levelop the MFIP, a 13 year
Public Safety 16,728 Yes No 0 1 2 ’
Youth Center 20,059 No Yes 0 -1 -1 °
Office 31,240 Yes Yes 0 1 1 l m rove m e nt I a n
Office 33,909 Yes Yes 0 0 0 p
School 108,989 Yes Yes 0 0 0
Public Safety 16,187 Yes No 0 -1 0 1 1 1
Library 277,185 Yes Yes 0 -1 -1 1 1 -2
Office 61,731 Yes Yes 0 0 0 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 | 3 |
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
" Averagescorefor Gty of Cambridge Potolo | IESECHN | NS N N e N S N S R







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

immediate Recommendation
[Additional Opportunity

Immediate Recommendation
Additional Opportunity

Immediate Recommenda
Additional Opportunity

tion

Building Name Typology l[\;ena Community ARCHITECTURE MECHANICAL ELECTRICAL

East Cambridge Fire House PublicSafety 17,093 No [Window Lintels: Re-paint_Window Replacme: Re-paint__Interior finish Interior Finishes: Re{ |Boiler The Electrical Equip. nerator LED Lighting upgrades: Lights Lighting Controls:

Porter Square Fire House PublicSafety 11213 No Door Repair: One Sealant Interior Finishes: Vinyl _Interior Finishes: Install Cooling & Vent. _Controls Upgrades: __ Boiler The Generator Installation: ___LED Lighting upgrades: __Lighting Controls: Automatic

Fire PublicSafety | 30,389 Yes Roof The _Fagade Masonry: Sealants: Sealants are [Ventilatior Ventilation System ___C Condenser Kitchen Exhaust: _Controls Upgrade: LED Lighting upgrades:

Lafayette Square Fire House PublicSafety 19,080 No [Window Repairs:_Paint _Interior Finishes: Insulate Interior Finishes: Roof: Snow Guards. _Sealants: Sealants | |Install Kitchen Exhaust :_Install Cooling & Vent. _Controls Upgrade: Heating Generator Installation: __Internet Service: verify __LED Lighting upgrades:lights Lighting Controls

Lexingt Fire House 6525 No [Window Repairs:_Install _Interior Finishes: Repair Interior Finishes: _Door Repairs: Controls Upgrade Cox Generator Installation: __Equip Enclosures LED Lighting upgrades: Lights Lighting Controls;

River Street Fire House PublicSafety 9643 No [External Doors: Exterior_ Interior Finishes: Replace Heating Install Cooling & Vent. _Controls Upgrade: Generator Installation: ___LED Lighting upgrades: __Lighting Controls: Automatic

Inman Square Fire House PublicSafety 16728 No [sealants: Replace ‘Window Repairs: Install_Roof p Interior Finish Install Cooling & Vent. _Boil Controls Upgrade: Generator Installation: LD Lighting upgrades: __ LED Lighting upgrades: Lights Lighting Controls

Taylor Square Fire House PublicSafety 16187 No Roof Repair: Water: i Controls Upgrade: Tie LED Lighting upgrades: ___Lighting Controls:

Robert W. Healy Public Safety Bidg._PublicSafety 162,547 Yes [Window Upgrades: We _Door Repairs: Add Green Roof Maintain: Controls / Comfort: Until Thermal Comfort: Balancing: The detention

Collins Branch Library Library 3300 Yes Window Roof Insulation: Verify Controls Upgrade LED Lighting upgrades: __ Lighting Controls;

[Cambridge Public Library Library 277185 Yes [ Window Cooling Repairs/ 'Kzau PV System: There

0'Connell Branch Library Library 6427 Yes Roof PV System addition i Verify G Controls Upgrade LED Lighting upgrades: ___LED Lighting upgrades: Itis_Lighting Controls:

Boudreau Branch Library Library 1955 Yes Interior Ceiling The. LED Lighting upgrades: __LED Lighting upgrades: __Lighting Controls: Automatic Telecom Upgrade: At

Central Square Branch Library Library 15047 Yes Window Chiller Controls: The |LED Lighting upgrades: __ Utility Transformer: Itis _LED Lighting upgrades: Itis _Lighting Controls: Electrical panel ___BMS: The facility’s BMS
|O'Neill Branch Library Library 4566 Yes [Masonry D Sealant Work: Replace Verify Electrical Lighting Controls:

Moses Youth Center Youth Center 19,405 Yes 1| [Window Repairs: Interior Finishes: Replace Ventilation: Basement: _FC Controls: Kitchen Exhaust: Boiler The _Kitchen Exhaust: _ AHI Controls LED Lighting upgrades: __Lighting Control Electrical Equip. Electrical Equip.

Frisoli Youth Center Youth Center 20,059 Yes 0 | |Door Hardware Repairs: _ Window Hardware Interior finishes: Walls: _Roof tior finishes HVAC Equip Access: Access to AHUS LED Lighting upgrades: __Lighting Controls: PV System: Expansion of PV_Electrical Equip.

Moore Youth Center Youth Center 10,537 Yes 1| [Roof The [Access: Install fixed _Thermal Comfort: Install ing upgrades: Light Lighting Control Panel While

Russell Youth and Community Ctr. _ Youth Center 31,586 Yes 1| |win ] Thermal Comfort: Verify Thermal Comfort: We. PV System Repairs: Russell LD Lighting upgrades

Citywide Senior Center Senior Center 27,999 Yes 1| [Roof Roof _Sealant Work: Replace _ Interior Finishes: Areas Boiler LED Lighting upgrades: ___LED Lighting Controls: Install

Gately Youth Center Youth Center 14,837 Yes 1| |Sealant Work:Sealants __interior Finishes: The Controls Upgrade: The _ HVAC Equip. Verify Electrical LED Lighting Upgrades: __Lighting Controls: Automatic

North Cambridge Senior Center __ Senior Center __ 3623 Yes 1| [Sealant Work: Replace _Interior Finishes: Replace FCU Operation: Enable _Controls Upgrades: ___Boiler The LED Lighting upgrades: __Lighting Control FPE Panel

Cemetery Administrative Building _ Office 2874 Yes |Window Repairs: Further_Sealant Work / Glazing: _Interior finishes: Controls: Add the HW__ Install Cooling Equip. Upgrades: Exit & Emergency Systems:LED Lighting upgrades: __Lighting Controls: Automatic

Corporal Burns Building office 351  No Entry Stair Repairs: The _ Window Door Trim General: All [Mechanical Systems: All Electrical Systems: All

DPW Frazier Administrative Bldg. _ Office 12,550 Yes Interior finishes: (floors. Controls Upgrade: The IEQ Survey: Withthe _ Install Energy Recovery: Install Submeters: Install _Conductor Panel The LED Lighting Upgrades: Lighting Controls:
Lombardi Building office 21,808 Yes 1| [Roof Sealant Lighting Controls: Automatic

Coffon Building Office 31,00 Yes 0| [Roof The _Interior Finishes: Replz The  Equip Panel LEDLI rades:
City Hall Annex office 33,909 Yes 0| [Window Repair: Address_Masonry Repairs:Step enance Standards: It_Lighting Controls: The Repair PV System: Lighting Controls: It
City Hall Building Office 61731 Yes 0| [interior Insulation: Window [ ) [ ) [ ] hting Upgrades: __Lighting Controls: Automatic

[Alice k. Wolf Center Office 58318 Yes 1 ols Upgrades: Install PV System: There is

Cemetery Garage Garage 1830 Yes Interior Finishes: Interior Finishes: Wall2 ghting upgrades: __Lighting Controls: Automatic

DPW Ryan Garage Garage 457 No [Masonry Repairs: Itis __Interior finishes: Floort Lighting Controls: Automatic

First Street Parking Garage Garage 378000 Yes 1 +_Stair Case Inspection: ng Controls:

Green street Garage Garage 110888 Yes 1| [sealant Interior finishes: All ghting upgrades: __Lighting Controls: Automatic

Kennedy-Longfellow School/PAUS _ School 127302 Yes [Masonry Repairs & Equip. Rooms: The _Receptacl ve Lighting Controls: _IT System Upgrades: An LED Lighting
Peabody School/RAUS school 108989 Yes 0| [interior Finishes: Wood _sealant Work: The ghting upgrades: __Lighting Controls: Automatic

Cemetery Chapel Other 1923 Yes 2| [Window Repairs Interior Finishes: Vinyl L ghting upgrades: __Lighting Controls: Automatic

The Shop - Electrical Department__ Other 8418 No 2 | [Window ghting upgrades: __Lighting Controls: Automatic

DPW Simard Building ther 152 No Interior finishes: Floors ghting upgrades: __Lighting Controls: Automatic

Golf Course Clubhouse Other 4610 Yes -1 | [Door Replacement: The _Roof Repair: Isolated

Danehy Park Comfort Station Other 169  Yes [Masonry Repairs: Some _ Window Repairs: One There_Install Internet Connection: _LED Lighting upgrades: _Lighting Controls:
First Street Parking Garage Retail _ Other 8909 Yes Interior Finishes: The

[Golf Course Tip O'Neill Main. Bidg. Other 4319 No 1| [Envelope Thermal Sealant

E—

Immediate Recommendation

[Additional Opportunity

—

developed per

building

PLUMBING FIRE & LIFE SAFETY
Water Fixture Appliance Entry: Entry do rinkler System
[Appliance Entry: There is lacements: Alarm < Install Sprinkler
[Water Fixture Appliance Elevator Repai Signs: Exitsigns _Storage Removal: Storage_Egress Path Signage:
[Appliance i
[Appliance rFixtu Entry: There is Finkler System: _Add 2nd Egress: Provide a Stair Guard Repairs
[Appliance Entyr: There is rinkler System:
Remove Water Heater: There_Appliance Entry: There is rinkler System:
[Water Fixture ‘Appliance DH) The | [EntrySignage: [ ] [ ] [ ] [ ]
Exit Signag
Install Handrai rinkler System: __Install Alarm System:
Kitchen: Comr} her Testing: Some
Entry /Ramp S e-stops Install Sprinkler System: _Install Alarm System:
Investiagte Sanitary Drainage: Exit & Restroo ZySystem: Exit__Install Notification Install Sprinkler System: _Install Alarm
Restrooms: All guisher Door Hold Open: The __ Install Sprinkler System
[orw The
DHW Heater Water Fixture Appliance [Stairs / Handrails: ___Ramp Repairs: The __Restroom Insulation: _Drinking Fountains: _Doors Clearance: 18 ___Accessible Path: __Exit Signs: No Storage Removal: There is
[Appliance Water Fixtus [Accessible Path: " Add Seating: There is _Stairs: The warning__Kitchen: Egress Door Clearance: _ Restrooms: Mirror
DHW Heater Replacement: Entry: The main Drinking Fountains: _ Adjust Door Pressure Exit Signs: The exit signs _Restroom Stalls: [Add Smoke Detection: The Install Sprinkler System: _Nofification Devices: If
Appliance Handrails: Ramp____Drinking Fountains: __Accessible Path:
Appliance [Accessible Path: There Parking: There is no__Restroom Insulation:_Handrails: Handrail _ Accessible Path: Drinking_Restrooms: There is_Kitchen: Appl Hardware: The
[Appliance Water Fixtu Ils: Grab_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 + _Ey Door Swing:_Fire Pump Testing (Base
[Water Fixture [Accessible Path:in__Counters: The public _Entry: Atthe Firestopping: There are _Attic Exposed Insulation: Fire Install Install Sprinkler System:
Plumbing Systems: All Entry: Corporal Burns _ Accessibilty: Corporal Fire Verify Alarm System: The Life Safety Systems: All
[Counters: Counters _Egress: The second___No Vertical Access: : at_ Handrails: Handrails do__Drinking Fountains:_Accessible Path: The _Restroom Storage Removal: There is_Doors Hold Open: Stair__ Install Roof Guardrail: The _Install Sprinkler System:
Restroom Stals: tems Restroom Insulation: _Drinking Fountain: __Door Clearance: Pull_Signage:Signswere____Count Handrails: Handrail__ Stairs: Stair B izati Doors Hold Open: The _ Alarm Devices: Fire alarm
[Counters: There are _Exit i ible Handrails: The main Adjust Door Pressure: [Doors Hold Open: The __Install Exit Sign: Doorto_Install Sprinkler System:
Counters: The main__Entry: The brick Accessible Path: ©_Signage: Add way finding_Seating: Provide [Doors Hold Open: Repair_Fi : Addfire__Doo Replace Install Sprinklet
[Counters: Counters  Accissible Path: Paths _ Drinking Fountains: _Restroom Insulation: _Restroom Stalls: Toilet__Accessible Path: __Stairs: Stair nosings c Repair Building Egress Doors: Ensure locks
[Accessible Path: There Parking: There isno _Handrails: Handrail _ Accessible Path: ___Restroom Insulation: __Restrooms: There is_Kitch Hardware: The Replace Fire Pump Testing: There Install Missing Sprinkler.
[Water Fixture Pathways: clarify [Attic Exposed Insulation: _Fire i Install on: The _Install Sprinkler System.
[Accessible Path: Once Restroom: None of the _Locker Room: None of [Hazardous Materials ___Hazardous Materials dditional
[Water Fixture oor ble__si ible_ Restrooms: Most of _Door Clearances: Pull side Fire Pump Testing: The
Restrooms: The water_Restrooms: The paper_Restrooms: The Fire Exit Clearance: Parking__ExitSign
Test General Best Practices Equipment & Fixture Door and levator __Stair Restroom; Drinking Founteins: _ Audit Pathways & Routes: Signas Itis Doors & Ramps: _Staircase: Provide Open: < i irestopping: Penetrations _Doors Hold Open: Stair_ Remove Exit Sign: The _Install Sprinkler
[Water Fixture Replacement; _Appliance Replacement Signage: There are no_Door Pressu ting. sink Drinking Fountains Exit Signage: There
Water Fixture Entry: Clarify Fire nstall Install Sprinkler System:
Water Fixture Entry: The only ‘Accessible Path: Paths_Restrooms: The ___No Vertical Access: _Hardware: Door hardware Fire Storage Doors: Firestopping: There are _ Replace Exit Sign: Exit__Install Sprinkler _Install Alarm
No Vertical Access: _Egress: Second means-_Restrooms: There is _Restroom Insulation: _Handrails: Handrails do__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 Pressure:  Drinking Fountains: A_Restroom Insulation Restroom: The paper Install Notification Fire Hazardous Materials Install Sprinkler System:
The retail The Alarm Install Sp v Life Safety The
Restrooms / Shower: _ Hardware: Other issues Signage: Other issues Fire Repair Sprinkler System: Notification Devices: There




The preliminary plan identified exceeds the budget.

I

budget plan




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
desighed.

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.
Alice K Wolf Center  Energy Audits
Russell Youth & » * RCx
Community Center * Monitoring performance
Cambridge Public * Ongoing maintenance
Library * Training & education

Healy Public Safety
City Hall Annex



GUIDING PRINCIPLES

Bring our worst performers up to
better standards.

The Shop e Life safety projects
Cemetery Complex »  Deferred maintenance
Fire Houses e Accessibility

Ryan Garage * Training & education

Kennedy Longfellow
School



GUIDING PRINCIPLES

Manage our buildings to minimize future needs and
Investments.

Youth & Senior Centers
Libraries
Office buildings

Garages

=

RCx

Deferred maintenance
Upgrade projects
Ongoing maintenance



38

Achievable number and scale of projects;

Large/major renovation: 2020 NZE requirement
Medium: System or equipment replacements
Small: RCx, study, windows, metering, etc...
Operational: policies, maintenance, etc...

Cross sectional: lighting, controls, etc...

Renewable energy

Tracking & Monitoring Progress

2.23.17

ARUP



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...

Building Energy Boston 2019

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 Investment S3M - S5M Annual Budget S2M Annual Budget
Range of Financial Investment Range of Financial Investment
S2 to S30M $5,000 - $3.5M $50,000 - $2.5M

Building Energy Boston 2019



HOW ARE WE MOVING FORWARD?

Projects
Tools
Standards

Advocacy & Communication

Building Energy Boston 2019



PROJECTS UNDERWAY

Newer Deferred
Construction Maintenance

e City Hall Annex e Citywide Senior Center
* Healy Public Safety * Moore Youth Center

e Cambridge Public Library e Lombardi building

e Russell Youth & e The Shop
Community Center

 Alice K Wolf Center

* Ryan Garage
e Golf course clubhouse

e 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



Tools

Capital Planning
GHG emissions tracking

Facilities Maintenance
Program

andards

Controls Standard

Lighting Guidelines
& Standards

Signage/Wayfinding

Tools & Standards

Main Summary Tables and Cha

Select Electricity Scenario ---—- = |

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

By Fuel Type [metric tons CO2)

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2013 2020 2021 2022 2023
Electricity 16,175 15,740 15,118 15,563 13,706 13,028 12,833 13,131 12,014 1,712 11,256 10,811 0,440 10,021 9,656 3,103
MatGas 3.670 4,760 4.568 5.575 4.645 5.490 S.566 5452 4.965 5042 5.2 5.004/ 4.982 5,087 5.073 5079
il 4.543 4,000 2418 2023 1.583 1343 1422 1,606’ 803 650 BE& 536 232 [=i=] 66 [=i=]
Prapane 3 4 3 3 3 3 4 4 3 3 3 3 3 3 3 3
Gasaline 2,005 1308 1571 1833 1857 1770 1.313 1675 1620 1,620 1620 1,620 1620 1,620 1620 1,620
Diezel 1023 363 [z27 303 S50 834 937 1,108 286 256 286 256 286 256 286 256
Bz0 o a o a o a z =) S&1 Sa1 S&1 Sa1 S&1 Sa1 S&1 Sa1
Fugitive 1.058 1.0538 1.058 1.0538 203 375 EdE 600 600 600 600 600 600 600 600 600
Foral FEAET oA Sl FEFET et o FEFET L2 AT L7 PP EF 5T FEETE P 5ETF FEEET 12568 FoA 12258 1858 1L Fdd
By Fuel Type ]

2008 201 2016 2017 2018 2013 2020 2021 202;
Elestricity —2F -28¥ =30 -337 -35 -387 —d
Mat Gas 3T 3T = == 387 =24
il -85 82 -85 -85 -8 =953 =99 =99
Propane -5 = I I = I =
Gasoline -6 =13 -132 -13 -132 =13 -132 =13
Diezel 123 e -Ter e -Ter e -Ter e
Bz0 174 d o 17 o 17 o 17 o
Fugitive: o -804 -65 =334 -43n 43 -43n 43 -43n 43 -43n 43
Fotal -2 — 2 —Z0w — 3 o L —FF — PR —Fo —FZw —FdA —FER —FI

25,000

20,000

15,000

0 008 010 mn 12

Project Timeline

Print Sheet |

Project Type Key

Large Scale Renovationiy \TU B J 2 BT
Deferred Maintenance | Hesident Sticker Fund
Small Scale Renovation School Dept

Total

14 E1E) 2016 2017 2018 018 020 271 oz 073

MElectriclty WHatGa Ol EPropane B Gasoline WDiesel MB20 MFugitive

FY12 Annual Costs I FY2 Annual Costs IFYZ Annual Costs IFY2 Annual Costs IFY2 Annuz
MFIPTotal  $8.386.100| \pip Total  #EREEEEE |yEp 1o bkl MFIPTotal ~ #EE&E MFIP T,
Non-MFIPT  $345.650|Non-MFIPTot  $169.829|Non-MFIP Total " #ssss Hon-MFIP Tot” #8888 Nan-M
Large Scal 1271351 Large SealeF - $3.771622| Large Scale Renc” #REF! Large Scale F™ #REF! Large
Defened M. $5,839,192| Defered Mair - $2,462,325| Defemed Mairtena” #REF! Deterred Mair” #REF! Defere
Small Scale 41,934,679 Small Scale B $2,243.716] Small Soale Reno” #REF! Small Scale B™ #REF! Small £

Bond Design? - Start
- Praject
n C(E ‘Construction? Boﬂ'n [ n Date n

Cambridge Pub| Solar P System 61k Small Soale F 13625 | Construstion F20TE]
Cemetery Comg Admin Building: Fepla] Smll Seale F| Bulding Syste| 19625 Design FFE] ]
Cemetery Comg Foof Feplacement - 0 Deferred Mair| Bulding Syste] 21625| DesigniConstruction $195.566 | TIZ020] Blaizizz
Cemetery Comp Windows - Chapel Std Small Soale F| Energy & GHE 21625 | OesigniConstuction | $456,969 | THIZ020] BlE0iz02z,
Cential Square |LED retrofit & contrals | Fesident Stic) Eneray & GHO| 20625 DesigniConstruction #106,090 | 712018 _4niz0z0 H
Cenuial Square | Window Replacement] Small Soale F| Bulding Syste| 20625 | DesigniConstuction | #FRERERAR | TITZ009] GIS0IZ0Z1 |
Cential Square |Window Replacement] Small 5o ale | Bulding Syste] 21625 Constuction FERRRRAAR | GII0/Z020] BIa0Z021 1
City Hall Annex | ADA Upgrades: wafi Deferned Mair| Accessibilty | 19625 DesigniConstuction | #275,000 | _7/112016] 6/30/2020) 1
City Hall Anner |Entiy Accessibility Upd Deferned Mair| Aocessibilty_| 19625 | DesigniConstustion | #500,000 | 7112075 !
City Hall Arner . Small Soale A Building Suste| 19625 | DesigniConstrustion | $562,500 | 7112015, :
City Hall Anner | Sealant & Fepointing | Defered Mair| Bulding Syste] 19625 | DesigniConstruction | FHHREIRN | G1IZ0T6) H
City Hall Annex | Sealant & Fiepointing | eferred Mair| Bulding Syste] 20625 Construction HRERRRRR | 7201 1
Coffon Building|Emergency Egress Up| Defered Mair| Fire & Life 5af 19625 DesigniConstruction | $200,000 | 72018 1
Coffon Buiding|Focf replacement 2_| Defered Mair| Bulding Syste| 20625 | DesigniConstruction | $200,290 | 7illz008] _&rizozen, 1
Danehy Park CdFlocf Feplacement - 3 Deferred Mar| IEQ 21625 | DesigniConstruction #135,000 | 712020| els0iz022
Electical Depal Major Aleration 2| Large Seale | Condiion - All| 20625 | DesigniConstuction | #FRERERAR | TITZ009]  TIIZ0Z1 h
Electical DepalMajor Aleration 2| Large Scale H Condition - All] 21625 Construction FERRRRAAR| (102020 VIWZ0Z1 H
Fire He-adqu.and Fire Alaim Systems - 1| Small Soale | Fire & Life 52l 19625 DesigniConstuction #145.000 | 2008 Triz0TE I
Fire Headguand Major Aleration 1| Large Seale H Condiion - All| 19625 | DesigniConstustion | ######RRH 1
Fire He adquand Ventilation - Apparatd Small Soale B Fire & Life Saf| 19625 DesigniConstrustion | $200,000 | WT2016] #2079, 1
Fire He adquand Window AC Replacer| Deferred Mair| Bulding Syste] 20625 DesigniConstruction $20,000 | 7i2i2019] 600zl !
Frisol'routh Ce|Destratiisation Fans 1 HWAC 5 R P IEQ Z1625 | DesigniCanstrustion $50.000 | 72020 BlE0iz02z, !
Frizoli Y outh Ce| VAL - DayCare WAF | Small Seale H| Bulding Syste] 19625 DesigniConstruction $220.000 | vhzoiE 5#1%_ : :
Frizoli ¥ outh Coe| LED retrofit & controls | Fesident Stic) Erergy & GHE 21625 | OesigrdConstruction F00,000 | 7iz0z0]  enzd H ‘ 1
Golf Caurse ClulFoof Flepair - Slate Fd Deferred Mair| Bulding Syste] 21625| DesigniConstruction 100,000 | 712020 Bla0iz021 | 1
Golf Caurse Clul Window & Door Flepla] Small Soale F| Energy & GHO| 19625 | DesigniConstuction | #525,530 | 7ITI2016] 63002019, 1 1 1
Golf Cowse Tip| Heating replacement | Oefered Mair| Bulding Syste] 21625 DesigniConstruction F150,706 | TIZ2020( Gla0iz0zz, _
Green Stest G Fire Sprinkler System || Defered Mair| Fire & Life Sal| 19625 | DesigniConstuction | #500,000 | 7112016]_Gr30r2079)




Tools & Standards: Capital Planning

eline FY19 Annual Costs FY2 Annual Costs FY2 Annual Costs FY2 Annual Costs FY2 Annui
F F
Project Type Key MFIPTotal  ¥8.386.109| ppprora  FREEEERE | p0on 1o HEEE MFIP Total  HEEEE MEIP T,
Large Scale Benovationg g 110 0 51 2 FYS MNon-MFIP T $345,650|Non-MFAPTor  $189.829|Non-MFIP Total " #EEEE Mon-MFIP Tot” ##EEE Man-M
Deferred Maintenance Large Scal $1,271.351| Large Scale F $3.171.622| Large Scale Fena” #REF! Large Scale F™ #REF! Large?
Small Scale Renovation School Dept Oeferred M. $5.534 142| Deferred Mair  $2,462,329]| Deferred Mairtena” #REF! Deferrad Mair™ #REF! Defarre
Small Seale $1.934 679| SmallScale B $2.249.716| Small Scale Feno” #REF! Small Scale BT #REF! Small =
T - - T - - -
Saolar PY Sustem B1k'Y Small Scale R 13625 | Construction TZ0E BH.'EI:I'IB- ]
Admin Building: Beplal Small Scale F| Building Suste| 19625 | Dezign 20020131 4123 - |
Foof Replacement -  Deferred Mair| Building Syste| 21625 | DezigniConstruction #¥135,586 | THI2020| BIGO2022 |
window s - Chapel Stof Small Scale Bl Energy & GHE 21625 | DezigndConstruction #4585 364 | T2020] BIEONZ022 :
LED retrafit & controls | Fesident Stic Energy & GHE 20625 | DezigndConstruction FIO6,030 | W23 42020
Window Replacement| Small Scale F| Building Suste| 20625] DezigniConstruction HHEEEE | T2019]) 63002021
Window Replacement| Small Scale B Building Suste| 21625 Construction HHEEEEEE | B3002020) 63002021
A0A Uparades; 'Waufil Deferred Mair| Accessibility | 19625 | DezsigndConstruction F275,000 [ TH2003] &E00z020
Entry Accezsibility Upd Deferred Mair| Accessibility | 19625 | DezsigniConstruction $500,000 [ FA2013] AMz03
r. Small Scale B| Building Suste| 13625| DesigniConstruction Fo62.500 [ F2013] AMz03
Sealant & Repointing | Deferred Mair| Building Suste 19625 DesigniConstruction #2018 12020
Sealant & Repointing | Deferred Mair{ Building Suste| 20625 Construction #2003 WWz0z0
Emergency Egrezs Up| Deferred Mair| Fire & Life Saf{ 19625 | DezigndConstruction F200,000 [ THzO008] 63002020
Foof replacement 2 | Deferred Mair| Building Syste| 20625 | DezigndConstruction $200,290 [ TH2013]  aniz020
Roof Replacement - J Deferred Mair{ IEC) 21625 | Dezign!Construction 135,000 ( TH20Z20( GE0f2022
Maijor Blteration 2 Large Scale H Condition - &ll| 20625 DesigniConstruction #7201 TN20A
Major Alteration 2 Large Scale H Condition - &ll| 21625 Construction HHEEEREEE [ TI02020 TH2021
Fire &larm Sustems - 1) Small Scale F] Fire & Life Safd 13625] DezsigniConstruction F145.000 W2Ms|  1Mzos
Maijor Alteration 1 Large Scale H Condition - &l 13625 DesigniConstruction HHEHER RS
Ventilation - Apparatd Small Scale B|Fire & Life Saff 13625 | DezigniConstruction 200,000 WW2013 2013
wWindow AC Replacem| Deferred Mair| Building Suste| 20625 | DezigndConstruction F20,000 | FA2039] 6E0E2021
Destratification Fans THWVAC SR PI|IECQ 21625 DesigrndConstruction $30,000 | TH2020] BIE02022
HWAC - DawC are YWRF| Small Scale F] Building Suste| 19625 DezsigniConstruction F220,000 ) 208 BM2013
LED retrafit & controls | Fesident Stic| Energy & GHE 21625 | DezigndConstruction F00,000 | 2020 2021
Foof Repair - Slate B Deferred Mair| Building Suste| 21625 | DezigniConstruction 100,000 | MM2020( GIE02021
‘window & Door Beplad Small Scale Bl Energy & GHE 13625 | DezigndConstruction $525.530 [ T2013] &3012013
Heating replacement { Deferred Mair| Building Suste| 21625 | DesigniConstruction FIS0,706 | T2020( BIEO2022
13625 $500,000 | FZO005| GIS0M20139

Fire Sprinkler Sustem |

Deferred Mairg

Fire & Life Saly

-~

o ———

DezigrniConstruction

—

A

—a .

v




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% 45% 75% 95%
17625 | 5 4,670,000 | OREEEN 7/1/2008] 5 467,000 [ 3 243,53 [N 5 2,101,500 | 5 2,010,539 |NNNNNEOEGNEN 5 3502500 | 5 5090058 [ § (1,587,55836)| 5 2,236,500 | 5 7,141,367 | 5 [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 [ S 4,670,000 [ $ 24,025,850 7/1/2017]  ses7000] $16s2,338[ 8 (1,185,33857| s2io1500]  s277e6s2[8  (eveasais)|  s3so2500] 33,285,000 [NNNGMNGRONEN  5c.235500] 53,310,350 [ EGHERN
TARGETS = 7/18-3/19 3/19-8/19 8/19-3/20 3/20-8/20
10% 45% 75% 95%
19625 |5 5000000 ENDSISSMMBNN  7/1/2018[ 5 500,000 | § 3,526,445 [ 6 (3,006,848 78)| S 2,250,000 [ § 5,645,537 | & (3,395,587.05)| 5 3,750,000 [ 5 6,824,263 | § (3,074,263.33)| 5 2750000 [ 5 6,223,430 [§ (2,173,430.00)
TARGETS - 7/19-3/20 3/20-8/20 8/20-3/21 3/21-8/21
10% a5% 75% 95%
20625 | 5 sooc.000 [N 7/1/2018) 5 500,000 | $ 3,542,852 [ 5 (3,082,852.28)| 5 2,250,000 [ 5 5573706 | & (3,323,706.36) 5 3,750,000 [ 5 7.841534 [ § (4,091,53302)] s 27500005 9317395 [ (4,567,894.75)
TARGETS - 7/20-3/21 3/21-8/21 8/21-3/22 3/22-8/22
10% 45% 75% 95%
21625 | S 5,000,000 | 5 2674488 7/1/2018 5 500,000 [ § 1,092,896 [§  (592,89600)| 5 2,250,000 [ 3 1,610,050 [ NNCHOIOROEN 5 3750000 [ 3 2287423 |NNNMGOENGEN 5 2750000 [ 3 2674233 [ OICINN
TARGETS = 7/21-3/22 3/22-8/22 8/22-3/23 3/23-8/23
10% 45% 75% 95%
22625 [ 5 soooooo [ENIEINGREN  7/u/2018| 5 500,000 | 53320279 [ (282027855 $ 2250000 [ $ 5,177,027 [§ (2.927,02691) $ 3,750,000 [ § 5,513,636 | § (1,763,636.00)| 5 4,750,000 [ $ 5513636 [ 8 (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 | 5 5000000 ENNRMOINEN  7/1/2018 5 500,000 | § 8,474,650 [§ (7,974,650.00)| S 2,250,000 | § 11,514,788 [§ (9,264,787.50)| 5 3,750,000 [ § 13,503,225 | § (8,753,225.00)| 5 750,000 | § 12,639,475 [ & (9,889,475.00)
TARGETS 7/23-3/24 3/24-8/24 8/24-3/25 3/25-8/25
10% a5% 75% 95%




Net Zero Definitions

City of Cambridge Net Zero Action Plan

Infographic courtesy of Pembina institute



Tools & Standards: Capital Planning

Print Sheet |

- - a - - - - -

Solar PV System 61 kW - CO19625 Small Scale Renovation | 18625 [Construction B/1/2018

jAdmin Building: Replace window AC with energ|5mall Scale Renovation | 18625 |Design 2/1/2019 5/1/2019
ADA Upgrades; Wayfinding Deferred Maintenance | 18625 |Design/Construcl  7/1/2018| 6/30/2020 5275,000.00
Entry Accessibility Upgrades Deferred Maintenance | 19625 |Design/Construcl  7/1/2018 a/1/2019 5500,000.00
n. Zmall Scale Renovation | 19625 |Design/Construc]  7/1/2018 8/1/2019 5562 500.00
Zealant & Repointing Deferred Maintenance | 18625 |Design/Construc]  B/1/2018 1/1/2020 &2,500,000.00
Emergency Egress Upgrades Deferred Maintenance | 18625 |Design/Construc]  7/1/2018| &/30/2020 5200,000.00
Fire &larm Systems - 13 buildingsLafayette Fire |Small Scale Renovation | 18625 |Design/Construc]  1/1/2018| 11/1/2018 5145,000.00
Major Alteration 1 Large Scale Renovation | 18625 |Design/Construc 518,618,750.00
Wentilation - Apparatus Bay replacement & KitclSmall Scale Renovation | 19625 |Design/Construc]  1/1/2018 1/1/2019 5200,000.00
HWAC - DayCare VRF Zmall Scale Renovation | 18625 |Design/Construc]  7/1/2018 6,/1/2019 5220,000.00
Window & Door Replacement - Operable Wood|Small Scale Renovation | 18625 |Design/Construc]  7/1/2018| &/30/201% $528,530.00
Fire Sprinkler System Upgrade Deferred Maintenance | 19625 |Design/Construcl  7/1/2018| &/30/201% 5500,000.00
Hazardous Abatement/Fir. Finishes Deferred Maintenance | 18625 |Design/Construcl  7/1/2018| &/30/2020 5100,000.00
Roof replacement 3 Deferred Maintenance | 19625 |Design/Construc]  7/1/2018 7/1/2019 5460,000.00
Daycare space HVAC Repair Feasibility Study  |Resident Sticker Fund 18625 |Design/Construc] 12/1/2018 7/1/2019 5300,000.00
Daycare space HVAC Repair Feasibility Study  |Resident Sticker Fund 18625 |Construction 12/1/2018 7/1/2019 5250,000.00
Patia Roof - Phase 2- ramping stair Deferred Maintenance | 19625 |Construction 7/1/2018) 12/1/2018 %155,500.00
Pole Compartmentaization Deferred Maintenance | 18625 |Design/Construcl  7/1/2018| 6/30/2020 %20,000.00
fRTU-1 Redundancy, dry coolers + upgrades + chi|Deferred Maintenance | 19625 |Design/Construc] B8/1/2018 B/1/2019 5392,400.00
HRTU-1 Redundancy, dry coolers + upgrades + chi|Deferred Maintenance | 19625 |[Construction g/1/2018 g/1/2019 5300,000.00
HWAC, Controls, Water infiltration upgrades Deferred Maintenance | 19625 |Construction 5/1/2018 1/1/2020 %350,000.00
BEMS Uperades HVAC 5 YR Plan 13625 |Design/Construc %15,000.00
FY Total: $0.00 $26,592,680.00




Main Summary Tables and Charts

Tools & Standards: GHG Emissions Tracking

Select Electricity Scenario ---—-> |

Scen 2: IS0 ME Grid Aligns with RGGI and RPS by 2030 |

Partially Protected Warksheet

Building Energy Boston 2019

DO D03 au : : : : : D16 2017 2018 2013 2020 2021 2023 2023 2024 2035 2026 2021 2028 2023 2030
Electricity 16,175 15,740 16,115 15,563 13,706 15,025 12,539 13,131 12,014 11,712 11,256 10,511 10,440 10,021 3,656 3,109 8552 B2TE 7,564 7,591 7320 7,056 6,152
Mat Gaz 360 4,760 4565 5575 4,545 5430 5,566 5452 4,365 5,042 5,012 5,004 4,352 5,051 5,073 5,073 5,077 5,050 5,002 4,552 4,562 4,560 4,556
il 4543 4,000 2415 2028 1553 1343 1422 1,606 B03 B30 665 536 232 66 66 66 66 61 ] ] ] ] ]
Propans 3 4 3 3 3 3 4 4 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Gazalin 2,005 1,308 15T 1,533 1,587 1,770 1313 1675 1620 1620 1620 1620 1620 1620 1620 1620 1620 1620 1620 1620 1620 1,536 1,053
Dicsel 1,023 363 327 305 &50 &34 337 1,106 256 286 256 256 256 256 256 256 256 256 256 256 256 236 156
E20 ] ] ] ] ] ] 2 B0 5&1 551 5&1 5&1 5&1 5&1 5&1 5&1 5&1 5&1 5&1 5&1 5&1 473 377
Fugitit 1,055 1,055 1,055 1,055 203 375 643 B0 B0 B0 B0 B0 B0 B0 B0 B0 B0 B0 B0 B0 B0 B0 B0
Foeal 2EAET | IBAIS | 36563 | ITOSF | IAEFS | IAS0F | IRISE | IRES4 | IOST0 | POFEF | IFO03F | MSF00 | T3 | fEIEE | IRES| IRFAd | I6E3F| G ATE | IES56 | ME6EF | MEIFL|  MIPG | IRE66

DO 0 au : : : : : D16 2017 2018 2013 2020 2021 2023 2023 2024 2035 2026 2021 2028 2023 2030
Electricity B 0% -4% -15% -15% -21% -15% 2% -28% 0% - ~35% % -40% -44% -47% -43% -51% -55% -55% -5E% -55%
Mat Gaz 0% 2a% 5% I 50% 5% 43% 5% 3% 3T% 36% 36% 8% 8% 8% 8% 8% 36% 34% 2% 2% 2%
il 1% -47% -55% -B5% -T0% -B3% -B5% -E2% 5% 5% -ET% -35% 3% 3% 3% 3% 3% -100% -100% -100% -100% -100%
Propans atx 3% 5% 3% 3% atx 38% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Gazalin 5% % % % 1% -4% -16% -15% -15% -15% -15% -15% -15% -15% -15% -15% -15% -15% -15% -15% - -47%
Dicsel % -10% 1% At% 13% ED i -T2% -T2% -T2% -T2% -T2% -T2% -T2% -T2% -T2% -T2% -T2% -T2% -T2% 1% -E2%
E20 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Fugitit 0% 0% 0% -H0% -£5% % -43% -43% -43% -43% -43% -43% -43% -43% -43% -43% -43% -43% -43% -43% -43% -43%
Foeal 23 -FI -FI 203 ey 152 -IFT 272 28T -FOT -F22 -F4T -FET -F7T r -££2 £33 oy 52 45T £33 -FrT

ME X i ol X1l piet] mia mnis A6 o iR nin A puikal 0k F ki M nxE Fik nn mnE nMm X030
mBecEsy WG B0 Fropare BGnding o Deal §EX mFughive




Projects Input Tab

Individual Project Input
Proje

ct
Euu Asset Name u Project Hame

Solar

PY
u Pruieu Fuel Tyu 5

Related

Most Recent
Annual Fu=l
preadsheu Tupe Use

Fuel Savings
Input Type [
Unit:ﬂ Or ﬁbsuluten Change [Zn

Annual
Percentage

Annual Energy
Change

[ﬁbsulute]u Start Diu

Partially Pror

Completia

n Dau

1 Majar lveration Electricity Elec_Grid 46,375 kiw'h Abzalute

1 Major Alveration Mat Gas Mat_Gaz 6,036 thermsz s

1 Maijor Alteration “Yes | Electricity Elec_Grid 45,975 kh'h Abzolute [21,733)

2 Majar Alter ation Electricity Elec_Grid 73,652 khath Abzalute 80,835

Z Majar lveration Mat Gas Mat_Gaz 8842 therms s A

z2 Maijor Alteration “Yes | Electricity Elec_Grid T3.652 kh'k Ab=olute [7.056]

=] Maijor Alteration Electricity Elec_Grid 43,920 kh'h Abzolute E1.607

(=] Majar Alter ation Mat Gas Mar_Gas 5.004 therms b _

(=] Maijor Alteration “es | Electricity Elec_Grid 43,920 kel Abzolute [3.0d2]

] Maijor Alteration Electricity Elec_Grid 23,580 kh'k Ab=olute 31,303

3 Major Alveration Mat Gas Mat_Gaz 2,838 therms pyt o oo

4 Majar Alter ation Electricity Elec_Grid 303,162 khath Abzalute

4 Majar lveration Mat Gas Mat_Gaz 10,105 therms s A
S0z P ‘ez | Electricity Elec_Grid 520,860 khw'h Absalute [271.743] Tzo b Py |

1 Maijor Alteration Electricity Elec_Grid 10,313 kh'h Abzolute 20,476

11 Majar Alter ation Mat Gas Mar_Gas 2001 therms b _

1 Maijor Alteration “es | Electricity Elec_Grid 10,313 kel Abzolute [5.06d)

=] Maijor Alteration Electricity Elec_Grid 30,554 kh'k Ab=olute 36.025

5 Majar Alter ation Mat Gas MNat_Gas d, B4 therms b _

5 Maijor Alteration “Yes | Electricity Elec_Grid 30884 khalh Ab=olute [3.0584)

12 Maijor Alteration Electricity Elec_Grid 23,615 k' Abzolute 36,550

12 Major Alveration Mat Gas Mat_Gas 4,132 therms pyt o -0

1z Majar Alter ation ez Electricity Elec_Grid 23,618 I Absolute [10,332)

T Maijor Alteration Electricity Elec_Grid 212,320 khalh Ab=olute 46,137

[ Major Alveration Mat Gas Mat_Gas 3,831 therms s o -oD |

T Maijor Alteration “Yes | Electricity Elec_Grid 212,320 kh'k Ab=olute [£2.131)

10 Majar Alter ation Electricity Elec_Grid 135,200 I Absolute E7.9dE5

10 Maijor Alteration Mat Gas Mat_Gas a.6d47T therms ¥ _

10 Maijor Alteration “es | Electricity Elec_Grid 135,200 k' Abzolute [23,3d6]

g Maijor Alteration Electricity Elec_Grid 168,720 kh'k Ab=olute 107,162
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Tools & Standards: GHG Emissions Tracking

Main Summary Tables and Charts
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Advocacy & Communication



CASE STUDY

CITY HALL ANNEX
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Cambridge City Hall Annex : LEED Historic Buildings

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

E

Historic }
structure - 5 B |
repurposed to

become a city
hall

Observant and respectful
of existing structure,
while still achieving a
modern feel.
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ENVELOPE IMPROVEMENTS INCLUSIVE DESIGN WAYFINDING

STORMWATER & ACCESS IMPROVEMENTS
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HOW ARE WE MOVING FORWARD?

Projects
Tools
Standards

Advocacy & Communication
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The plan identified exceeds the budget.

budget plan



Municipal Facilities Improvement Plan

Immediate need, priority Transition from reactive to Proactive maintenance
Planning & & deferred maintenance proactive maintenance On the path to NZE
assessment |

Advocacy & Engagement >

2016 2018 2020 2025 2030

2015
MFIP began
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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.



THANK YOU!

Julie Lynch, Project Manager
Cambridge Department of Public Works
jlynch@cambridgema.gov

Rebecca Hatchadorian, Associate
ARUP
rebecca.hatchadorian@arup.com

Ned Collier, Principal
ICON Architecture
ncollier@iconarch.com
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