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Who we are.

Multistudio, formerly Gould Evans, collectively
design across the practices of architecture, brand
experience, city design, education design, and
interiors to think beyond what is asked, into
defining what is possible for our clients and
communities.

We aim to engage and inspire through design. Our
values are built around a culture that seeks diverse
perspectives, promotes multidisciplinary
collaboration, and utilizes design to positively
impact the communities and clients we serve.

3 CMAA NorCal Chapter: Sustainable School Facilities

multistudio



Lauren Maass
Principal

Lauren is a passionate advocate
for prK-12 education and seeks in
her work to create facilities
which are attuned to 21st
century pedagogies. She is active
within the Albany community
and helped Albany USD’s Ocean
View Elementary School
implement their net zero ready
goals.

Teresa Jan
Director of Climate Positive Design

Teresa is a passionate designer
and driver of climate responsive,
financially responsible, and
socially supportive architecture.
She actively champions each
project’s climate goals and
advocates for integrated project
strategies that are climate
positive.
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Ocean View
Elementary School
Sustainability Approach

Ocean View Elementary School was designed with
sustainability in mind, with a range of passive,
active and landscape strategies that work
together. It is Net Zero Ready, with a new high-
efficiency mechanical system, the elimination of
natural gas and dedicated roof space for a future
solar panel installation.

-
CHPS CREDITS:

116 Yes
59 Likely Yes
75 No

(164 Required)
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We are committed to
working towards a
carbon-free future.

Through our practice, we work towards positive
impact at all scales—from site-specific approaches
to energy and water use reduction to a rigorous
focus on healthy and low carbon materials. In
partnership with communities, we work to develop
resilient and equitable long-term plans that
advance climate justice and reduce our carbon
footprint. We proactively focus on health and
wellness, considering the impact of our
decisions on people and their habitats.
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MEET THE PANELISTS

Kim Trutane Peter Morris Russell Driver Erik Ring, Ida Antoniolli Clair,
Americas Practice Principal Director of Engineering

Ph.D. ] Leader Program, Cost, Arc Alternatives LPA AlA LEED®AP

Suppo'rt Services Consultancy BD+C, CASp

Coordinator AECOM State Architect

Albany Unified DSA

School District
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WDSA

DIVISION OF THE STATE ARCHITECT

DEPARTMENT OF GENERAL SERVICES



DSA AUTHORITY

Field Act
Code Development

Public Schools and

Responsibilities Community Colleges

» Public Schools and Community Colleges

California Administrative Code
California Building Code » Design and Construction Oversight

California Electrical Code » Structural |FLS |Access |[CALGreen

California Mechanical Code
California Plumbing Code 1,084 K-12 Public School Districts

* CALGreen 9,292 Campuses
= State of California 79 C itv Coll District
+ CBC Chapter 11B Accessibility ommunity Loflege DISTricts

« California Historical Building Code 114 Campuses



Presenter
Presentation Notes
Also State Essential Services Buildings


PUBLIC SCHOOLS AND COMMUNITY COLLEGES

CALGreen Code
Development

 Must meet most nonresidential requirements

« Specific School Requirements for:
v Electric Vehicle Charging
v'Shade Trees
v'Carbon Dioxide Monitors in Classrooms
v'Outdoor Water Use

CALGreen Code Development

Learn about the role of the Division of the State Architect (DSA) in proposing changes to

the building code regulations related to green building standards for public K-12 schools
and community colleges.



Presenter
Presentation Notes
50% of parking areas within 15 years, 
20% of landscape areas within 15 years, 
20% of hardscape areas within 15 years

Carbon Dioxide monitoring requires new classrooms to have a CO2 monitor installed in the classroom or integrated into an EMCS.  New proposal would require classrooms in an building that is modernized to provide CO2 monitors.


CALGREEN CARBON REDUCTION COLLABORATIVE

A collaborative workgroup led by BSC/DSA/HCD and
comprised of state and national climate action leaders
including:
* Professional Organizations
« Climate Action NGOs
 Industry Stakeholders
— Aims for incremental increases in carbon reduction
< strategies to support and achieve California’s climate

action goals. If approved, effective July 1, 2024.

Current proposal for buildings 50,000 SF or greater
Choose one option for compliance:

1. Building Reuse

2. WBLCA

3. Prescriptive GWP Limits aligned with Buy Clean CA

Photo by saira on Unsplash
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Presentation Notes
Alteration and addition projects where the aggregate area is 50,000 sf or greater shall choose one of three options for compliance. New construction projects of aggregate area 50,000 sf or greater, or additions where the aggregate area is 2x the existing building, shall choose option 2 or 3 for compliance. ​
Building Reuse:  Maintain a minimum of 45% combined of primary structural elements (foundations; columns, beams, walls, and floors; and lateral elements) and existing building enclosure (roof framing, wall framing and exterior finishes). ​
Whole Building Life Cycle Assessment (WBLCA): Projects shall conduct a cradle-to-grave whole building life cycle assessment performed in accordance with ISO 14044, excluding operating energy, and demonstrating a minimum 10 percent reduction in global warming potential (GWP) as compared to a reference baseline building of similar size, function, complexity, type of construction, material specification, and location that meets the requirements of the California Energy Code currently in effect. Provide software report to demonstrate compliance.​
Prescriptive Product GWP Compliance: Products shall comply with the requirements for prescriptive product GWP performance for steel, rebar, flat glass, insulation, and concrete. Concrete also has an alternate for weighted GWP performance based on Industry-Wide Environmental Product Declarations (EPD). Provide EPD to demonstrate compliance.​
Joint BSC/DSA proposal applies to all nonresidential construction, if approved, effective July 1, 2024


https://unsplash.com/@sairaa?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/sustainability?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

CAMPUS ELECTRIC VEHICLE CHARGING

CALGreen Proposed Amendments:
= Alternative compliance option based on power budget
of electric vehicle service equipment (EVSE):
* Low power Level 1 (120v 20-ampere)
« Low power Level 2 Receptacle (208/240v 20-
ampere)
» Level 2 W/ Charging Cable (208/240v 20-ampere)
= Electric vehicle charging stations (EVCS) for existing
facilities:
* Increase in power supply to an electric service
panel serving light fixtures in the parking area
 Installation of PVs over a parking area
 If a modernization of a building is submitted for plan
approval, the installation of EVSE for existing EV
capable spaces to create EVCS

DSA CALGreen for
Schools and Community Colleges
If approved, effective July 1, 2024

Photo by Ernest Ojeh on Unsplash‘
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kVA apparent power 

 proposal

https://unsplash.com/@namzo?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/ev-charging?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

= DGS DiViSiOl‘l of the State ArChiteCt For example, how to sell to the state?
< DGS HOME HOME SERVICES RESQURCES PUBLICATIONS FORMS NEWS ABOUT CONTACT I S U S I AI N AB I L I I Y

HOME DIVISION QOF THE STATE ARCHITECT RESQURCES » ACHIEVING NET ZERO ENERGY & NET ZERQ CARBON IN SCHOOL FACILITIES E D U CA I IO N AN D

Achieving Net Zero Energy & Net Zero Carbon in School OUTREACH
Facilities

Learn how schools can incorporate sustainability measures and move toward achieving
net zero energy and net zero carbon.

ke

GETTING TO ZERO OVER TIME COHORT

NET ZERO EVENTS
Decarbonization JEeIY:Ny
Roadmap Guide  EESIITIIVEIGE

For School BuildingDecision Makers

CALIFORNIA SUSTAINABLE SCHOOLS SHOWCASE

Photo by J. Kelly Brito on Unsplash NET ZERO ENERGY AND NET ZERO CARBON RESOURCES

All-Electric California Schools
Kitchen of the Future DESIGN ENERGY WATER

WATER CONSERVATION
Decarbonization Roadmap Guide
for SChOOI BU||d|ng DeCiSion Makers MECHANICAL ACCEPTANCE TEST TRAINING



https://newbuildings.org/resource/decarbonization-roadmap-guide-for-school-building-decision-makers/
https://unsplash.com/@heykellybrito?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/online-learning?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

STAY INFORMED

Careers  Translate

For example, how to sell to the state?

SERVICES PUBLICATIONS FORMS NEWS ABOUT

SUBSCRIBE

DSA will offer in-person client meetings, including back checks and over-the-counter reviews. Please see the News item, DSA is Offering In-Person Meetings for DSA Clients

Services.

2022 CALIFORNIA BUILDING STANDARDS CODE EFFECTIVE DATES I O 0 U R

All Parts of the 2022 California Building Standards Code (California Code of Regulations, Title 24) have an effective date of Jan. 1, 2023, except for the 2022 California
Administrative Code (Cal. Code Regs., Tit. 24, Part 1) which has an effective date of March 5, 2022. Please see the News item, 2022 California Building Standards Code Effective

: | LISTSERV!

Sustainability for
California Schools

Learn DSA's role in helping California schools create
sustainable educational facilities and how it
supports sustainability efforts through the adoption
of guidelines and technical resources.

CORTACT CORNECT WITH U5
—

Division of the State Architect n u u m

Headquarters Off
1102 Q Street, Suite 3100
Eacramerto, CA 93811

Subscribe to D5A's mailing lists
Choose to receroe the communications that interest you.

Phone (315) 443-8100 ;
DEA-FeedbadyBdes.capov -2

Report & Websibe Problem

fYy@a@in




CALIFORNIA BUILDING ENERGY
EFFICIENCY STANDARDS
(TITLE-24, PART 6) RRLN
2022 UPDATES




Table of Contents = Why Did the Energy Code Change? » Mechanicsl Systems « Envelops » Electric sl Systems » PV Battery Systems & Solar Ready » Covered Processes e Licenged Heaithoare Excegtions » For More [nformation
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Why Did the Energy Code Change?

The 2022 Energy Code is an important part of California’s work to reduce carbon
emissions and fight climate change. The Energy Code is updated every three
years with the mandate to increase building energy efficiency while staying
cost-effective for building owners over the lifespan of a building.

Increases in energy efficiency and on-site generation:
* Reduce utility bills
 |mprove indoor comfort and air quality

* |ncrease market value
s Reduce greenhouse gas emissions (GHG)

The California Energy Commission (CEC) estimates that over 30 years the 2022
Energy Code will provide $1.5 billion in consumer benefits and reduce 10 million
mefric tons of GHGs — equivalent to taking nearly 2.2 million cars off the road
for a year.

DECARBONIZATION GOALS

California is aiming to reduce its greenhouse gas emissions
(GHG) while creating an energy system that is resilient
to climate risks, spurring innovation and a low-carbon
transition nationally and internationally. California’s climate
goals are among the most ambitious in the country.

GHG Emission Reduction Goals

The CEC estimates that the 2022 Energy Coede improvements in efficiency el B AL
for new nonresidential buildings and covered processes, plus the move 1990 levels by 2020
toward all-electric design, will reduce net COZ emissions by 142,858 Senate Bill 32:

mon/yr compared to the 2019 Energy Code, the equivalent of taking

32,051 gas cars off the road each year, 40% below 1990 levels by 2030

Executive Order §-3-05;
80% below 1990 levels by 2050

This can be achieved through a variety of measures, such
as incremental steps toward “carbon neutral” buildings,
and timely balancing of onsite energy production and
consumption in support of a healthy, stable grid. The Energy
Code is designed to support reaching these goals.

BENEFITS OF THE 2022 ENERGY CODE
ACROSS ALL BUILDING TYPES

* |ncreases on-site renewable energy generation from solar
#|ncreases electric load flexibility to support grid reliability
*Reduces emissions from newly constructed buildings

# Reduces air pollution for improved public health

= Encourages adoption of environmentally beneficial
efficient electric technologies

Learn more here: https://www.energy.ca.gov/data-reports/

reports/building-decarbonization-assessment

o —

027 Titls 24, Puet & - Maneasufenticd Beikdiegs: Whet's Choagad m 2017 .anuioﬁﬂ

CALIFORNIA
PROJECTS
SUBMITTING
FOR PERMIT
AFTER 1/1/2023



Includes energy used by:

+ Envelope

+ |AQ

+ HVAC

+ DHW

+ Unregulated loads

\__

o fnlﬁ'energjf.
based metric

Includes energy used by:

+ Envelope

+ 1AQ

+ HVAC

+ DHW

+ Unregulated loads

Total TDV
while also factoring in
PV + Flexibility

Includes energy used by:
+ Efficiency measures
+ Photovoltaics

+ Batteries

+ Precooling

A building complies ONLY if all three compliance scores are met
(each Proposed Design score is lower or equal to Standard Design score)




-V CHARGING
(5% of parking spaces)







CalGreen:
Electric Vehicle Charging

2019

“facilitate future installation of electric

vehicle supply equipment (EVSE)”
5106.5.3

TABLE 5.106.5.3.3

TOTAL NUMBER OF ACTUAL NUMBER OF REQUIRED

PARKING SPACES EV CHARGING SPACES
0-9 0

10-25 2

26-50 4

51-75 7

76-100 9

101-150 13

151-200 18

201 and over 10 percent of total

2022

“provide electric vehicle infrastructure and

facilitate electric vehicle charging”
5.106.5.3

TABLE 5.106.5.3.1

NUMBER OF REQUIRED NUMBER OF EVCS

EV CAPABLE SPACES LE:O%‘LI\EQS';I fTF;-lA:\E/:E)
0 0

0
8 2 5% OF PARKING
13 3 SPACES TO HAVE
17 4 EV CHARGERS!!!
25 6
35 9

25 percent of

20 percent of total EV capable spaces



EV Charging Future
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Page 314 2022 Building Energy Efficiency Standards

SECTION 140.10 — PRESCRIPTIVE REQUIREMENTS FOR PHOTOVOLTAIC AND Toble 140.10:A _ £V Copocity faciors
BATTERY STORAGE SYSTEMS Factor A — Minim i 2 of
" conditioned floor area)
Photovoltaic Requirements. All newly constructed building types specified in Table 140.10-A, or mixed | climate Zone 1.3.5 16 2,4,6.14 15
occupancy buildings where one or more of these building types constitute at least 80 percent of the floor area
of the building, shall have a photovoltaic (PV) system meeting the minimum gualification requirements of | Grocery 82 PASNY EE]
Reference Joint Appendix JAL11. The PV size in kWy, shall be not less than the smaller of the PV system size Highrise Multifamily 182 2,21 277
determined by Equation 140.10-A, or the total of all available Solar Access Roof Areas (SARA] multiplied by 14 ; ; _ i
2 Office_Financial Institutions, Unleased Tenant Space 2.59 3.13 3.80
Wt
Retai 2.62 291 )
| Retail 82 221 s
1 ARA incl he ar ilding": ( rall rti P m h Schoal 1.27 1.63 2.46
a_rea of all roofsuace. on ccf\rered Dark.lnE areas, carports ar‘ld all other newly ?Dnstruded structures on the T 0.39 0.44 058
site that are compatible with supporting a PV system per Title 24, Part 2, Section 1511.2 _————
Auditorium, Convention Center, Hotel/Motel, Library, Medical Office
2. SARA does NOT include: Buildine/Clinic. Restaurant. Theater 039 D44 038
A, Any area that has less than 70 percent annual solar access. Annual solar access is determined by
dividing the total annual solar insolation (accounting for shading obstructions) by the total annual ;
solar insolation if the same areas were unshaded by those obstructions. For all roofs, all obstructions Loble 140108 _Battery Storage Capacity Factors
including those that are external to the building, and obstructions that are part of the building design Factor B - Energy Factor C — Power
and elevation features may be considered for the annual solar access calculations. CaEac“lﬁ Cagacil::
B. ied r ifi ion 503.1.4 Storage to PV Ratio Whiw W/wW
C. Roof space that is otherwise not available due to compliance with other building code requirements if Grocery 1.03 0.26
confirmed by the Executive Director.
Highrise Multifamily 1.03 0.26
C}ffitei Financial |n5lituliﬂl‘15i Unleased Tenant Space 1.68 0.42
ATION L 10-A PHOT i REENT SI. Retall L.03 0.26
KWevs = (CEA % A)/1000 1.7 L37 0.36
WHERE: Warehouse 0.93 0.23
kWoyge = Size of the BV system in kW Auditorium, Convention Center, Hotel/Motel, Library 0.93 0.3
CEA= _ Conditioned floor area in § Medical Office Building/Clinic, Restaurant, Theater == pe—

A= PV capacity factor specified in Table 140.10-A for the building type




Napa / Sonoma
Sacramento
East Bay
Central Valley
LA / OC / San Diego
(2, 4, 6-14)

Mountains

SF Peninsula

North/Central Coast
(1, 3,5, 16)

Low Desert
Palm Springs
(15)



1724 2022:

Photovoltaic System Sizing

Office
Grocery / Retail
Multi-family

School

Warehouse, Auditorium,
Convention Center, Library,
Medical Office, Clinic,
Hotel/Motel, Restaurant,
Theater

Low Desert
Palm Springs

as)
3.80
3.53
2.77

or

2.46

0.58

X Conditioned Floor Area (sf)

All Locations

Solar Access
Roof Area
(SARA)
sf

X 14 w/sf




Photovoltaic System Design
Roof vs. Parking Canopy vs. Site Canopy?




124 2022:
Battery System Sizing

Battery Battery
Energy Power
Capacity Capacity
(Wh/W) (W/W)
Office 1.68 0.42
Grocery / Retail 1.03 0.26
Multi-family 1.03 0.26
School 1.87 0.46
Warehogse, Auditorigm,
Convention Center, Library, 0.93 023

Medical Office, Clinic,
Hotel/Motel, Restaurant, Theater

X PV System Capacity




Energy Demand “Duck Curve”

Net load - March 31




Battery Energy Storage Systems




LPA

Changing Lives by Design®
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Energy planning to meet climate goals
for k-12 schools

Prepared for:
CMAA



» Firm formed in 2014 to

(\ focus on education and
local government clients
in California. Unique
combination of expertise
in public sector
procurement, program
management, energy
engineering, and
renewables.

. The three
founding Principals of ARC
Alternatives collectively have
over 50 years of experience in

solar PV systems, energy
officiencvy economic modelino of

ANNOYDANOVE INYIA

Page 15




e Drivers of Decarbonization and Electrification in California

 Increasing focus on carbon reduction goals in
addition to energy savings goals due to climate
change
» Code requirements
» Public Safety Power Shutoffs
> Visibility of Wildfires and Drought

« Changing policies that shift focus to
decarbonization and resiliency at the expense of
distributed generation and traditional energy
efficiency

» (CBC and Net Zero requirements

» NEM changes

> Electrification legislation — CEC funding and best
practices; cities banning gas hookups, etc.

> Changes to traditional utility efficiency programs

UOI1ZIUOQIEIS(]
NLIe SPLIIARS AD 12113

- Different challenges when addressing new
construction versus existing infrastructure

Page 16




* Incorporation of Environmental Impacts in Energy Plans

GWh (thousands)

« Many customers have already targeted

energy savings “low hanging fruit”

« Greening of electricity grid

> |0Us on the pathway to carbon free
» CCAs are there now (at an added cost)

Figure: Total Renewable Generation Serving California Load
by Resource Type

"o 2020
100 17% BTM Solar
18,681 GWh
90 BTM* Solar
 Solar
80 = Wind
B Geothermal
70 W SmallHydro Solar
B Blomass 36,052 GWh
60
50
40 Wind
30,343 GWh

20 Geothermal
13,336 GWh
1o Small Hydro
3,798 GWh
4]
Biomass
1983 2020
2002 2006 20m 2015 2018 6,679 GWh
First (alifoméa RPS established P increased to 20% by 2000 RPS increased FfSinceased PS5 increased
QONbYIOM) (S| intited Gobel Warming DIKErAW bSR30 060K by 250
Selutions Act of 2006

Source: CEC staff analysis, October 2021

2021 POWER MIX*

PG&E-owned generation and power purchases

AN

*Numbers are rounded for presentation. Full numbers shown

on opposite page.

M -
H m*t

**Greenhouse gas free and/or renewable resources

Energy Resources

Eligible Renewable’

Biomass & Biowaste
Geothermal

Eligible Hydroelectric
Solar

Wind

Coal

Large Hydroelectric
Natural Gas
Nuclear

Other

Unspecified Power?

TOTAL

Base Plan 2021 CA Power Mix

A47.7% 33.6%

4.2% 2.3%

5.2% 4.8%

1.8% 1.0%

25.7% 14.2%

10.9% 11.4%
0.0% 3.0%
4.0% 9.2%
8.9% 37.9%
39.3% 9.3%
0.0% 0.2%
0.0% 6.8%
100.0% 100.0%

UOI1LZIUOQILI3(]
NLIe SPLIIARS AD 12113
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 Energy Project Considerations

 Decarbonization and electrification

projects add complexity
> Infrastructure upgrades
> Operational impacts
» Can go beyond traditional building systems
(e.g., vehicles, charging infrastructure,
batteries)
» Energy procurement considerations

» Project require more comprehensive
planning

« Savings can be reduced (or nonexistent) for
these projects

* Procurement and contracting approaches

affect outcomes
» Low bid vs. best value
» Design-bid-build vs. design-build
» Ownership vs. PPA

Measured Energy Usage with Loess Model

Hourly loess models are grouped by month and day

Hourly Demand Analysis
Modeled load is based time of day, month of year, and day of week

— FaityLoad — Modeled Load

Lowell Middie School, 6849061202, Oakland Unified School District

100 Il l

- MaxDemand: $4.1kW_ _| LU N S Nl SRS WIS U SN U pRSSR e WIS ISR S———
7 \ ‘ | PN IHMJIHHWH ‘ f “ m L|| bl
Hourly Demand with and without Curtailment
Load is curtailed to the mean annual demand

@

Lowell Middle School, 6849061202, Oakland Unified School District

25

Thu, Oct 22 Sat, Oct 24 Mon, Oct 26

SUONEIBPISUOT) 123(0Ud
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* Types of Projects and Measures

Traditional load reduction
> Electric load to the extent supply isn’t carbon free
» Renewed emphasis on gas load

Procurement of carbon free electricity supply (DG,
IOU, CCA, DA, etc.)

Electrification (both near term and long term)
» Heat recovery and heat pumps
> Gas equipment replacement
> Full electrification of operations (fleet, buildings,
etc.)

Optimization

» Thermal storage

» Economizer controls
» Central plant

S9JNSEIN pue S103(0Ud

Page 19



How to plan & fund and deliver . .. Getting it Done

Funding and Financing

* Funding — Where the money comes from
* Internal (Project) — revenue, avoided cost
e External — grants, general fund

* Financing — Organizing the money
* Monetized cash flow
* Debt

e
JENF W E .
—

Sustainable School Facilities; Meeting State Climate Goals and Mandates in K-12 i_vm
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Getting it Done — Finding the money

Start with the budget — and an open mind
e Options, not solutions

How —

FAST Diagram

— Why

e
d— L ]
—

Sustainable School Facilities; Meeting State Climate Goals and Mandates in K-12 i_"m

NORTHERN CALIFORNIA CHAPTER



Getting it Done — Finding the money

Start with the budget — and an open mind
e Options, not solutions

* Value based decision-making —
* possibilities — start without judgment
* which options deliver the greatest value?
* which options bring added funding opportunities?
» what is the life cycle cost/income?

e
JENF W E .
—

Sustainable School Facilities; Meeting State Climate Goals and Mandates in K-12 i_vm
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Getting it Done — Finding the money

Start with the budget —and an open mind
* Options, not solutions

* Value based decision-making

* Truth telling — disappoint early

e
JENF W E .
—

Sustainable School Facilities; Meeting State Climate Goals and Mandates in K-12 i_vm
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Getting it Done — Life Cycle Cost/Benefit

* What goes into it?
e Capital Cost
* Routine operations
* Annual maintenance
 Utility (energy)
e Capital renewal

e Best available information — don’t overthink
* Make uncertainty explicit

e
JENF W E .
—

Sustainable School Facilities; Meeting State Climate Goals and Mandates in K-12

.I_‘,.:' A A
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Getting it Done — Life Cycle Cost/Benefit

Discount Net Present

Factor Value
Capital Cost
Heat pumps
Equipment cost 18 EA 51,026,000
30.0TN 18 EA 557,000 51,026,000 51,026,000
Hoisting
Crane cost per unit 18 EA 51,000.00 518,000 518,000
Installation
30.0TN 40 Hr/Unit 720 HR 585.00 561,200 561,200
Associated work - curb, duct connections, etc.
30.0TN 18 EA $9,000.00 5162,000 5162,000
Additional Structural Support Allowance
30 TN Mot Required
Ductwork
Mo change 0 LB 57.50 S0 30
Electrical (based on AAON Quote)
Added primary switchgear & transformer capacity
Added distribution board Mot Required
Distribution feeders, 480 V, avg 100A 6,300 LF 590.00 5567,000 5567,000
Subcontractors Markups on above 15% % 51,834,200 $275,130
GC Markups on above 23% % 52,109,330 $480,927

' i

$2,590,257

Sustainable | | i_vm
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Getting it Done — Life Cycle Cost/Benefit

OM Costs
Heat pumps
Cleaning/snow removal/misc. -
annual 24 HrfUnit 432 Hr 595.00 541,040 base 10.29 5422,506
Routine maintenance
Monthly inspection g4 Hr/Unit 1,152 Hr $95.00 5109,440 base 10.29 51,126,683
Supplies $200 fUnit 18 EA $200 $3,600 base 10.29 $37,062
51,586,251
Utilities
Electricity 35,070,342 kWh 50.13 54,559,144 utility 10,90 549,688,473
Gas 0 51.75 MA
Water 1] MNA
549,688,478
Capital Renewal
Heat pumps
Replace units 10 118 $1,105,200.00 §1,105,200 base 0.56 5617,138
Sub Markups on above 10 20% % §221,040 base 0.56 5123,428
$740,565
Total Met Present Value 540 TN 5101,121 554,605,552

Sustainable School Facilities; Meeting State Climate Goals and Mandates in K-12
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Getting it Done — Life Cycle Cost/Benefit

Net Present Value of Investment over 15 years

Proposed Action Rooftop heat pumps to match existing gas

Mo Action (Status Quo) Existing Gas fired System

569,693,774

576,305,459

Cost Advantage/(Disadvantage)

Carbon Analysis

Embodied Carbon Change (Proposed - Baseling) 0|Tonnes CO2e Mominal Cost

1,500|Tonnes CO2e/Year

Operational Carbon Change - Annual (Proposed - Baseling) Mominal Cost

Motes
Replace rooftop gas fired units with heat pumps

Sustainable School Facilities; Meeting State Climate Goals and Mandates in K-12
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Getting it Done — Finding Funding

e Can you monetize (sell) revenue stream?
* Energy Savings Performance Contract (ESPC)
* May have more expensive money
* May reap tax benefits
* May sit off-balance sheet

e Can you capitalize revenue stream?
* Bond retirement from avoided cost

e Can you get targeted grants?
e General bonds

e
JENF W E .
—
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Getting it Done — Finding Funding

* NEM 3.0

e Chances are that energy measures are not self funding with NEM 3.0 plus
batteries (at least for a while)

* Need to be very careful on sizing to optimize payback on PV and batteries
e Over time prices will re-balance to create net payback

e
JENF W E .

Sustainable School Facilities; Meeting State Climate Goals and Mandates in K-12 T i_vm

NORTHERN CALIFORNIA CHAPTER



Getting It Done — Managing uncertainty

* Markets have been very volatile
e Rapid and unpredictable price changes
* Very constrained supply chains
* Suppliers have not been able to hold prices
* Bidders have difficulty committing to long term contracts.

e
JENF W E .
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Getting It Done — Managing uncertainty

O Excess Profit
10%
DO Risk Profit
= ON | Profi
3% ormal Profit
5‘% 9% 0O General Conditions
8% = @ Labor
8% B Material
51%
47%
44%
Normal Busy Market Weak Market CCCl Content
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Getting It Done — Managing uncertainty

e Supply/Demand Balance
e Total Construction Demand
* Specific Building Capacity
e Capacity of Individual Trades

* Market Elasticity
e Size of market
* Ability to expand/pull in capacity

* Owner Profile
e Ease of doing business
 Payment record

Sustainable School Facilities; Meeting State Climate Goals and Mandates in K-12
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Getting It Done — Managing uncertainty

e “Excess” Inflation
* Prevails in “stressed” markets

* Driven by demand locally
* (Think CA in 2004 - 2007)

* Very hard to measure
* No systematic indexes

* Very volatile/non-linear
* Very un-predictable

Employment activity a useful proxy

Sustainable School Facilities; Meeting State Climate Goals and Mandates in K-12
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Getting It Done — Managing uncertainty

PPl Change over 2 years

* Uncertainty is not going away
* Prices have stabilized substantially
e Softwood lumber

—
— -
— -
— -
— o —
—
— -
— -
— —

— -
— -
—

PO L LD DD DR DDA DD DD D DD DD D
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
ggggg

Sustainable School Facilities; Meeting State Climate Goals and Mandates in K-12

NORTHERN CALIFORNIA CHAPTER



Getting It Done — Managing uncertainty

PPI Change over 2 years

* Uncertainty is not going away

* Prices have stabilized substantially
* All Prices
* Average 5% p.a. over three years e e,

..............
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Getting It Done — Managing uncertainty

 California market is strong, but not

overstressed <
g
i -
[w]
= 8.00% Oreg
=
g .
2. california
= 6.00%
4.00%
Arizona
LU Washington
0.00%
0.00% 1.00% 2.00% 3.00% 4.00% 5.00% 6.00%

5year Market Change
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Getting It Done — Managing uncertainty

e Supply chains are easing, but still
substantial backlogs

e Still potential for disruption

* Shipping rates down almost 80% since
peak

* Transit times down 30%
* Ports are still clogged

e
JENF W E .
—
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Getting It Done — Managing uncertainty

* Uncertainty is not going away
* Prices have stabilized substantially
* Fear has not

* We have to manage to the uncertainty
* To do this, we need to change the approach

e
JENF W E .
—
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Getting It Done — Managing uncertainty

P50 P80
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5%

“Normal” Market
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Getting It Done — Managing uncertainty

P50 P80

Likelihood

Cost

v

A
v

25% - 50%
“Volatile” Market
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Getting It Done — Managing uncertainty

Likelihood

v

Cost

e
d— L ]
—
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Getting It Done — Managing uncertainty

©
o)
o)
—
[
=
—
Cost > * Wider material options e Subcontractor incentives
* Flexible design * Pool float/contingency

e “Last Responsible Moment”
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Getting It Done — Managing uncertainty

U 1
S |
o] |
= g 3 Bl | S
< : -SRI Ny
Cost > e Retain risk at program or project level * Targeted Contingencies
* Program level procurement/logistics * Ring fence allowance

* Fluctuation/Relief Clauses
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Getting it Done — Summing Up

* Set realistic budgets — at the start
* Match funds and expectations
* Set appropriate contingencies

* Own and manage uncertainty - actively
* Manage at the project level — where you can

e
JENF W E .
—
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ALBANY

Unified School District

Albany Unified School District’s
Pathway To Sustainable Schools

CMAA Sustainable School Facilities
February 14, 2023



Who We Are:

e Small East Bay Community
3,500 Students

e Six Schools: 1 Preschool, 3
Elementary Schools, 1 Middle
School, 1 High School

e Diverse community:

29% Asian
29% White
16% Hispanic

14% Two or More Races ]
3% African American Healthier schools are better

A\

learning environments.

Disadvantaged ALBANY

Unified School District

e 17% Socioeconomically



2016 School Bond Program Measure B ($70M) & Measure E ($25M)

Two Elementary Schools —
Replacement and/or major renovation

e One had originally been built as a middle school,
facilities were out of sync with current use

e One built in the 1970’s “pod style” with oddly
shaped classrooms that were difficult to use.

e Both likely to unusable after a sizeable
earthquake, although not likely to collapse

Middle and High School —
Classroom additions

e Both were overcrowded

AUSD Existing School Facilities



Timeline—Development of Approach To Sustainability

2013 Facilities Master Plan — approved by Board of Education

Feb 2016 Sustainability and Integrated Design Committee

June 2016 Bond Measures passed

August 2016 Resolution Approved: 2016-17-01 Sustainability & The

Design and Construction of High Performance Schools
o ...Resolved further, that every new school, new building and major modernization
project—within the budget for the project—meet the CHPS Criteria minimum qualifying point
and prerequisite threshold... (included a Zero Net Energy Ready requirement and other key
sustainability guidelines such as daylighting, natural ventilation, the use of non toxic-emitting
materials, and sound insulation or isolation to enhance classroom acoustical quality.

Q A

(ee] BORATIVE FOR
PUaner® AT BANY
S C H OO LS Unified School District



3 Projects Completed

All are CHPS verified (requires 110 pts.) and ZNE Ready

Albany Middle School Annex

12 classrooms, Theater Room, $13.7M, 144 pts
Does have PVs, may be at Zero Energy Use

Albany High School Courtyard Addition
8 classrooms, Design/Build Lab, $9.8M, 110 pts

Ocean View Elementary School
24 classrooms, Library, Office Wing, $39.5M, 118 pts

Marin Elementary School
Finishing next month, on track for CHPS verification

Albany High School Addition



AUSD Design-Build Criteria

e Compliance with Board Resolution 2016-17-01
e CHPS Verified (Collaborative for High

Performance Schools) including:

-Healthy building materials (non-toxic)
-Maximize operable windows

-HVAC maximum energy efficiency within budget
-Daylighting and Glare Study

-Exterior Shading Study

e Net Zero Energy Ready including:

- Energy modelling—to develop and confirm a design
where future rooftop solar arrays will generate enough
energy to meet or exceed projected energy use

- Design for Photovoltaic Panel installation (to be
provided with future funding)

Ocean View Elementary Library



How Did This Happen?

e Presence on the Board of Education of a majority that were favorable to
sustainable development

e Presence within the Albany community of architects, engineers, and
construction professionals who were willing to donate their time

(@)

o O O O

Organized in response to early information that a bond program was planned

Made extensive time commitments to Design Teams

Advised board trustees and district administrators

Spoke at many board meetings

Reviewed documents and commented based on their professional expertise, far beyond the
ability of most parents and educators

e Presence of a strong Project Manager (DCA) that provided leadership and
worked to keep costs down during Design-Build process



Challenges

Cost escalation

Conflicts over design—rare, but happened

District's awareness of sustainability goals can fluctuate

Ensuring that outreach and community engagement occur when input is
actionable.




Lessons Learned

e Net-zero ready is do-able and affordable.

e Designing roofs to accept PV’s is
easily do-able with today’s technology
and is now required by code

e High-functioning schools don’t require
natural gas

e Design-Build helps contain costs

e Input from community members is AUSD Middle School Classroom

i —hel AUSD I
important : ? ped AUSD develop a Healthier schools are better
forward-thinking approach to address | : :

_ earning environments.
global warming




ASK YOUR QUESTIONS

How is DSA’s approach shifting with the 2023 CalGreen and energy code changes
supporting California’s 2045 goal of 100 percent clean electricity and what type of
support or advice can school districts expect from DSA in meeting new

requirements?

Sustainable School Facilities; Meeting State Climate Goals and Mandates in K-12
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Presenter
Presentation Notes
Ida

Follow-up question to Ida - Can we reach ZNE offsets by using clean power from other sources that would allow school district to forgo solar installation on California Public school sites?




ASK YOUR QUESTIONS

2 ¢

Understanding PV’s are now required to be fully installed at K-12 construction sites
for campuses undertaking new building construction, what is the optimal approach
for solar installation and how can school districts best prepare themselves for solar

installation?

Sustainable School Facilities; Meeting State Climate Goals and Mandates in K-12
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Presenter
Presentation Notes
Erik
DSA challenges
impacts the entire project - Comprehensive approach- How much do you need, understand your costs, and where PV should best go? 
Look at classroom roofs versus other structures
Russell
Have the GC to contract for solar work up front, so the building roof is ready
Solar ready is equipped with DSA approved racking design ties into roof.  
Best results derived from supply chain relationships; equipment impacts.
Lauren 
Contractors and Districts should have relationships with several solar panel manufacturers (not sole source) this is important to successful project deliveries. Commissioning of the solar systems will also add time to commissioning efforts and project turn over to the client.


ASK YOUR QUESTIONS

3 ¢

What are the challenges to accommodate battery storage and what options exist to
minimize space impacts? What would you recommend to Districts if they are
thinking about integrative battery storage on their campus?

Sustainable School Facilities; Meeting State Climate Goals and Mandates in K-12
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Presenter
Presentation Notes
Erik
Battery prescriptive requirement is based on PV and should have a flexible to accommodate battery technology

Russell 
This is often a business case
Decide first what are we using battery storage for?  Define the principal use; batteries are very large and getting bigger, real issues; they are hard to permit, and integrate into systems.
Look at the cost benefit and if shaving on peak use on demand will pay off.  Are you looking to knock down spike for example for A/C kicks on in the am?  Batteries can chop off costs for spikes in demand.  
Back-up power is limited based on the need.  
Sun is requirement for it to work





ASK YOUR QUESTIONS

With CPUC authorizing the Net Energy Metering NEM 3.0 policy which now offers utility customers
75% less savings (from the previous NEM 2.0 policy) for additional on-site electricity being sent back

to grid, how will this impact school district’s new school solar planning & project financing? (NEM
impacts PG&E, SCE, and SDG&E customers)

Sustainable School Facilities; Meeting State Climate Goals and Mandates in K-12
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Presenter
Presentation Notes
Russell
Deadline is April 14th for applications for a new solar system to still qualify for NEM 2.0 higher savings. Everyone is racing to bring on solar to get grandfathered in.
Erik
Monthly versus annual usage?  
Dollar’s perspective not as great return on the return to the grid for extra elect
Not as generous returns due to having a lot of solar on the grid and it can cost more for utilities to accept additional solar. 
Peter
           How can the 30% federal solar tax credit which stays in effect 2032 positively impact public schools


	


ASK YOUR QUESTIONS

5 ¢

What is the best approach for Districts to monitor their energy use when going to electric and
solar?

Sustainable School Facilities; Meeting State Climate Goals and Mandates in K-12
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Presenter
Presentation Notes
Ida (Is CalGreen requiring a max Energy Use Intensity/EUI usage metric in school construction? 
Managing energy use - is there a role for this in the student body – educate, integrate into plan
Peter
Design accountability, did it work?
Russell
There is a line of business that just does that. Understand/justify the need and determine how to get there, least path of resistance. 
Mot always a one size fits all in education. Challenging in schools projects, works better in higher ed- continuous commissioning, 
First, you need to understand what data is available and what you can monitor
Utility bills is not enough data to make heads or tails
Metering versus compile data, reporting systems to sort it all out.   At a min, one utility meter
Understanding the technical data is a big deal and can easily become a technology project.
However, these projects provide opportunities to implement a monitoring system



ASK YOUR QUESTIONS

6 ¢

What impacts to construction budgets and schedule are we experiencing due to
regulatory changes from moving to electric buildings and on-site renewable energy?
How can we mitigate cost and schedule risks?

Sustainable School Facilities; Meeting State Climate Goals and Mandates in K-12
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Presenter
Presentation Notes
Ida 
Sustainability plan in place, important to stay on top of CEC & CBC look ahead, understand what is regulatory vs. non-regulatory
Peter 
How and when are greatest cost impacts communicated
Erik
Supply chain issues, switchgear can take 9 months, panels taking weeks or months for a simple panel, work with your contractor to release long lead time.  
Battery prescriptive requirement based on PV installation have cost impacts. This is a big deal and needs to be address from both a design and procurement stance.




ASK YOUR QUESTIONS

Y 7

How can Design Build project delivery add value when delivering CHPS verified and net-
zero ready projects? For Albany USD, what tradeoffs were made to meet your budget
resulting from of the District’s mandated goals?

Sustainable School Facilities; Meeting State Climate Goals and Mandates in K-12
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Presenter
Presentation Notes
Kim
D/B offered the District the best solutions with least amount of cost risk and proved not to sacrifice/trade off educational spaces. That, along strong leadership from the PM (we used Derivi Castellano) got the projects to the finish line.
The vision was set—the D/B Team had marching orders (Board adapted resolution criteria for CHPS and net-zero requirements, and high-quality learning spaces 
Both bridging contract and D/B RFP included CHPS verification and net zero language, so entities knew contractually they needed to deliver
D/B Criteria was to achieve CHPS verification requirements, but the D/B was given flexibility to analyze points and costs and decide which was the best approach to achieve points and net-zero.
This works when you have an integrated team with regularly scheduled, frequent communication
There were some tradeoffs: 
HVAC systems- example of a debate and trade-off options, we got excellent systems, but not the most technically advanced systems. 
Providing healthy indoor/outdoor spaces for students was the biggest driver of sustainability. Outside of that mission, items were not prioritized.

Russell
For solar and energy efficiency/retrofit projects only (HVAC, lighting, roofing, windows, electrical, irrigation, plumbing, and anything else related to necessary operating or utility costs), D/B, especially with solar.  Everybody including schools rely on CGC 4217 to deliver energy efficiency/retrofit projects
Best results for solar are derived from supply chain relationships, equipment impacts

Lauren 
Albany USD is a great example of leadership and leveraging a D/B relationship to its fullest offering the District a fighting chance to keep the projects on budget with a fixed budget and meet there CHPS and Net-Zero goals - 2-step D/B offered a strong cost mechanism when both the designer and builder are responsive to client needs together.
Sustainability requirements & Price were clear requirements from onset - no programmatic tradeoffs were made to meet budget.	
We now have the knowledge & understand the D/B delivery tool shifting the way we work bringing disciplins together early.



ASK YOUR QUESTIONS

While not mandated, when asked to design to net-zero in K-12, what steps are necessary to
plan for success?

Sustainable School Facilities; Meeting State Climate Goals and Mandates in K-12
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Presenter
Presentation Notes
Russell

Erik
Requires calculating how much your energy your building(s) will use.
Determine District ‘s long term goal 
Kim:
For Albany’s 2016 School Bond Program, leadership from the School Board including adapting CHPS verified and net-zero resolution stating cost would not be offset to achieve goals, strong committee made up community and district staff, strong PM, and collaborative D/B Team. 
CHPS verified and net-zero spelled out in contract with consultants
Watched costs closely – had a fixed program budget



ASK YOUR QUESTIONS

<

In order to be fully ZNE, electrification is. What further steps is AUSD taking towards
solar ready to offset greenhouse emissions in order to be fully get to ZNE?

Sustainable School Facilities; Meeting State Climate Goals and Mandates in K-12
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Presenter
Presentation Notes
Kim
Currently in the works, we are working on an Environmental Action Plan that covers electrification, transportation, water use, indoor air quality, zero waste and making sure that our students are aware and involved in what the district is doing.
Erik
Attachments intensive design for structural anchoring system. 



ASK YOUR QUESTIONS

£

There is a learning curve required for designers to meet and implement the new codes and
regulations into their practice. What actions achieve the greatest impacts on addressing
sustainability and ZNE buildings?

Sustainable School Facilities; Meeting State Climate Goals and Mandates in K-12
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Presenter
Presentation Notes
Russell
Kim
Having a strong Project Manager – DCA - District did not have the experience to see when things went off the path. We have six schools, and don’t always have construction projects happening. 
Through the process and the Design Team meetings, the Design/Build Contractors really got how important this was to the district and the community. The team bought into the idea of delivering highly sustainable buildings. There was a a learning curve for the design/build teams, and also for the District. 
For the PM, it was a constant education process with the team in the field; Many field project folks were not familiar with the nuances of Design/Build, it was a new way of thinking for them.

Lauren
First step for K-12 is School Board buy-in; how you do that up to each District but really marks the best starting point for schools.
Hold your team contractually accountable in AUSD case CHPS Verified and Net-Zero 
3 D/B teams at AUSD figured out how to collaborate and push each other achieve priorities to achieve fixed budget.  The budget was the driver at the end of the day.
Infrastructure and resources need to be front and center- early on.  The very first thing you talk about. 
Get the scope right early on and manage and incorporate stakeholder expectations; develop a culture of transparency. 
 



UPCOMING EVENTS
Understanding the Buy Clean California Act on Public Projects
March 9. 11:30 AM. Zoom Webinar

Charging the Evolution of E-mobility
April 12 11:30 AM. Zoom Webinar

Industry Celebration & Awards Ceremony
June 8, 5:00 PM. California Museum, Sacramento

Sustainable School Facilities; Meeting State Climate Goals and Mandates in K-12
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