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Learning Objectives
In this session we will answer the following 

questions about Net-Zero Schools.
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What is a Net Zero Energy School?
A discussion of NZE definitions, projects, and programs, with a particular focus on NZE Schools.

Why are Net-Zero Energy Schools important? 
Discussion of global trends – social, economic, climatic, etc. – that are driving the need for NZE 

buildings, including schools.

How do you deliver a Net-Zero Energy School? 
Review of 12 steps, in order of priority, to deliver a NZE school.

What else besides energy?
Discussion of considerations beyond energy – water, health, resilience, etc.

What about learning?
Discussion of how these sustainability strategies can be used to support contemporary learning.



Who is Stantec?



Who is Stantec?



Who is Stantec?

Labbé, Laroche / Gagné, Leclerc and Associates



Infrastructure 101:



Mandate
VISION

• Alberta Infrastructure will provide innovative, high quality and well 

designed public infrastructure for Alberta.

MISSION

• Through leadership, expertise and collaboration with our partners, 

support the provision of public infrastructure that contributes to the 

province’s prosperity and quality of life.



What Do We Do?
BUILD, MANAGE, AND MAINTAIN PUBLIC BUILDINGS

STRATEGIC LAND MANAGEMENTINFRASTRUCTURE PLANNING



We are an 

owner… 

Renew/Dispose
Plan

Design

Deliver Commission

Operate & 

Maintain

Accommodate

http://www.infrastructure.alberta.ca/Content/CCC/Production/CCC1.jpg
http://www.infrastructure.alberta.ca/Content/CCC/Production/CCC1.jpg


Key Partners



Key Drivers

1. Life Safety

2. Codes and 

Standards

3. Asset Preservation

4. Program Elements



Clients
• Healthcare

• Correctional

• Educational

• Judicial

• Administration 

Buildings

• Tourism Facilities



Design Excellence

• Inclusion of Processes 

and Procedures in 

PIMS

• Guidelines for Best 

Practices in Delivering 

High-Quality Built 

Environment

• LEED World/Federal/
Provincial

• EUDA Awards



INTRODUCTIONS
Sustainability in Alberta



Congratulations!

• 185 LEED Schools (67 Certified)

• Robust performance specification

• PV incentives for schools



…and Good Luck!

• NECB 2011 Code

• LEED v4

• Carbon levy

• Energy Disclosure requirements

• CAGBC Zero Carbon Framework



Remember this!

1. What exists is possible.

2. You are creating the future now.

3. Conservation first.

4. People matter.



WHAT
is a Net-Zero Energy School?



Net Zero Energy Building = An energy-efficient 
building where, on a source energy basis, the 

actual annual delivered energy is less than or 

equal to the on-site renewable exported energy.   

(USDOE 2015)

(Oregon Sustainability Center)

Net Zero (site) Energy



Energy Use Intensity (EUI)

kBTU per Square Foot 

per Year

K-12

2003 Benchmark

75 kBTU/sf/year

2015 Target

22.5 kBTU/sf/year



NZE is a growing market…



And it’s everywhere…



Who’s doing it…



NREL Research Support Facility
RNL Design/Stantec



NREL Research Support Facility
RNL Design/Stantec



NREL Research Support Facility
RNL Design/Stantec



SMUD East Operation Center
RNL Design/Stantec



SMUD East Operation Center
RNL Design/Stantec





Lee Elementary School
Stantec



Lee Elementary School
Stantec



Rain water cistern, wind turbines and native gardens offer hands-on 

opportunities and 1,096 solar panels contribute to net-zero energy use.



Outdoor classrooms and gardens expand the learning environment. 

Sustainability features are displayed throughout the school acting as learning tools.



Lee Elementary School
Stantec



Click to add text

Dearing Elementary School
Stantec



Dearing Elementary School
Stantec



Dearing Elementary School
Stantec



Horry County Elementary Prototype
SFL+A/Stantec

Click to add text

Horry County



Click to add text

Horry County Elementary Prototype
SFL+A/Stantec



Horry County Middle School Prototype
SFL+A/Stantec



Click to add text

Horry County Middle School Prototype
SFL+A/Stantec



Initiative



| Maryland Can Be A Mover

• On February 17, 2012, as a result of Maryland Public 
Service Commission (PSC) Order 84698 relating to 
the merger of Exelon Corporation and Constellation 
Energy Group, a $113.5M Customer Investment 
Fund (CIF) was established.

• On November 8, 2012 MEA was awarded $9M of 
CIF funding from the PSC for the purpose of 
designing and constructing three (3) new Net Zero 
Energy schools in the Baltimore Gas and Electric 
service territory.

• MEA works with the Maryland Public Schools 
Construction Program (PSCP) to identify and 
administer the program.

Program Authorization



| Maryland Can Be A Mover

• At the time of MEA’s application, there were only
six net zero energy (NZE) schools in the nation.

• Implementing a successful Net Zero Energy School 
would establish Maryland’s position as a “green 
energy leader”.

• Teaming experienced NZE school designers with 
local architect and engineering firms (A&E)  would 
improve the NZE school design expertise of local 
A&E firms.  

Why was this Program 

Enacted?



| Maryland Can Be A Mover

• Should be a new school (no retrofits).

• Must be in the BGE service territory.

• Schools selected by MEA through discussions with 

the city and county school districts, and with the 

Maryland Public School Construction Program.  To 

date, no application form has been required.

Eligibility / School Selection



• Net zero (site) energy (all fuels considered)

• <25 kBtu/ft2/year  (MEA requirement)

• Must consider all school uses, not just daytime 

educational use

• MEA funding support provides incremental cost 

reimbursement for design and construction from 

LEED Silver to Net Zero Energy

Design Requirements

| Maryland Can Be A Mover



County Public 
School System

Architect of 
Record  

A/E firm

Design Support 
A/E firm

MEA 

NZE Schools 
Program

Design Review

A/E firm

Howard County 

Public Schools

VMDO Architects,

CMTA Engineers

TCA Architects, 

James Posey 

Associates

2rw Consultants,

Stantec Architecture

Rory Spangler,

SRA (Program Manager)

Program Overview

Grant Document

Information

| Maryland Can Be A Mover

$2.2 M $500K



Teach a Man to Fish –

Set a New Normal in Maryland

Once we build up expertise in Maryland, we 

won’t need to subsidize. Other states are well 

on their way in net zero school construction –

and only the first few schools received extra 

state subsidies. 

Program Goal



Wilde Lake Middle School
TCA Architects



Click to edit Master text styles

Wilde Lake Middle School
TCA Architects



• EUI target of 25 kBTU/SF/year

It’s not that tough…

• Reluctance to modify prototype

• Lacked incentive for exceptional performance

• Paid extra for renewables

WE CAN DO MORE!

Wilde Lake Middle School



Click to edit Master text styles

Graceland Elementary
Grimm + Parker Architects



Click to edit Master text styles

Total MEA funding………………........... $2,800,000

Funding split/school……………………. $1,400,000

Cost of PV (watt)……………………….. $3

PV system size (kW) 467

Energy production (kBTU) 1,592,267

Building area (sf) 87,321

Target EUI (kBTU/sf/year) 18.2

Graceland Elementary



WHY
is Net-Zero Energy important for schools?



SCHOOLS:
hold precious cargo,

have a long life span,

primary function is during the day,

are de facto centers of community,

are learning environments,

and are powerful symbols of our society



People 

want what 
is best for 

their kids!



%

thousand students

and
thousand faculty

of Alberta’s population



EPA – April 2009

“Emissions 

endanger the 

health and welfare 

of current and 

future generations”



Fort McMurray, Alberta



Oil Consumption Per Capita
SOURCE: http://upload.wikimedia.org/wikipedia/commons/9/9a/OilConsumptionpercapita.png



Electricity Consumption
SOURCE: http://upload.wikimedia.org/wikipedia/commons/a/a3/Electricity_consumption_per_country_map.PNG



2/3 of power generated 

is never used!

Electricity Generation



World Cities
Carbon Emissions per Capita and Urban Density

Credit: Luke Leung, SOM



ENERGY CONSUMPTION ELECTRICITY CONSUMPTION

BUILDING ENERGY SOURCES

Source: US Energy Information Administration

Buildings 

& Energy



Coming attractions…



• Budgets are tight and 

getting tighter

• Facilities operations 

costs are second only 

to staff salaries

• Every dollar saved in 

operations can be 

spent to meet other 

needs

11%

14%

25%

Total Cost of Ownership

Construction

Financing

Alterations

Operations

50%

Cost of Ownership



Utility Costs



Click to edit Master text styles

INCREASE STUDENT

PERFORMANCE AND

ENGAGEMENT

REDUCE ENERGY

& BUILDING COSTS



HOW
Do you deliver a Net-Zero Energy School?



Build the 

Team

Utility Companies

Renewable Providers

Energy Modelers

Grants/Donors

Building Operators

Great Consultants

Great Contractors

12



Benchmark 

Energy Use

Average School

ASHRAE 90.1/LEED

NECB 2015

Set Aggressive Targets

11

Credit: Department of Energy Publication - the Advanced 
Energy Design Guide for K-12 Schools



Site &

Orientation

E-W Axis

Solar Access

10



Form &

Massing

Simple Compact Form

Area to Envelope Ratio

Minimize Roof Equipment

9



Building

Envelope

Mind the GAP!

Continuous insulation

Minimum R40 Roof

Minimum R20 Walls

Air barrier

Consider ICF

GWP of insulation

8



Aperture

Window to Wall Ratio

Exterior Protection

Glazing specifications

Watch the substitutions!

7



Advanced

Lighting

Daylight harvesting

All LED (almost)

User-friendly controls

6

VMDO Architects

VMDO Architects



Advanced

Systems

Right-Size Equipment

Geo-exchange

Dedicated Outside Air

Energy Recovery

Demand Control 

Displacement Ventilation

Natural Ventilation

Don’t forget the kitchen!

5



Building

Controls

Keep it SIMPLE

Responsive to Users

Learn from the Building

4

VMDO Architects



Plug Load

Control

User education

Policy & Procurement

Laptops & tablets

Building-level leadership

Get kids involved

3



Renewable

Energy

Conservation first!

Use your roof wisely

Learning tools

2



Operations

User/Operator Training

Commissioning

POE

CBE survey

www.cbe.berkeley.edu

1

http://www.cbe.berkeley.edu/


Modeling at every step…



“No solar dessert 

until you eat your 

conservation veggies!” 

Just like Grandma said…



cost to generate vs. conserve energy

(so don’t forget about existing buildings)

6X



• Possible higher first cost 

• Lower operating cost

• A smarter building

• Continuous Cx – monitor, evaluate, tweak, repeat

• Building as a research / teaching tool – “pass it forward”

• Changing procedures / habits - non-grease cooking, 

cleaning, security lighting, purchasing, etc.

• Saved operating costs can be used for funding 

education programs

WHAT does this mean for 

the Owner?



• Integrated design

• Increased effort for site adapt (versus standard 

prototype)

• Leave no energy efficiency opportunities unturned

• Investigation of recent / emerging technologies and 

practices

• Educating the Owner on recommended technologies

• Consideration of inventive ways to use the building as a 

research / teaching tool

• Post occupancy monitoring & evaluation

WHAT does this mean for the 

Design Team?



BEYOND
Net-Zero Energy



International Living Futures Institute



Living Buildings Challenge

International Living Futures Institute



Frederick County Middle School

Net-Zero Water



Frederick County Middle School

Net-Zero Water



Frederick County Middle School

Net-Zero Water



WELL Building Standard

© 2017 International WELL Building Institute



Resilience

Source: Munich RE



Source: UNISDR and Global Alliance for Disaster Risk Reduction and 
Resilience in the Education Sector, “Comprehensive School Safety,” 
htp://gadrrres.net/uploads/files/resources/ Comprehensive-School-
Safety-Framework-Dec-2014.pdf.

Resilience



Tianjin China



LEARN
What about learning?



Learning

Thoughtful 
Building 
Design

Thoughtful 
Curriculum 

Design

Enhanced 
Engaging 
Learning 

Experiences



Garrett Elementary School
Stantec



Garrett Elementary School
Stantec



Gloria Marshall Elementary School
Stantec



Gloria Marshall Elementary School
Stantec



Gloria Marshall Elementary School
Stantec



Salyards Middle School
Stantec



What is the opportunity?

• LEED Certified and NZE (ready) schools

• Build on the performance specification

• Leverage carbon levy to support projects 

and build capacity

• Reduce O&M costs

• Provide engaging learning opportunities



Q&A
What do YOU want to know about Net-Zero?


