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CALCULATING 
YOUR CARBON 
IMPACT



GOALS



WHAT IS A 
GREENHOUS
E GAS 
INVENTORY









WHAT ARE WE 
MEASURING?



SCOPE 1
• Energy produced on site 

• Direct transportation

• Refrigerants and chemicals



SCOPE 2

• Purchased electricity, steam and 
chilled water



SCOPE 3
• Everything else



CLOROX



AT&T



STARBUCKS



WHO’S 
INVOLVED
?
• HR 

• Utility officers 

• Project Managers

• Contract/Finance

• Marketing

• Logistics

• Sustainability champion  

• Consultants?



WHERE 
TO START

• Build a committee

• Decide on a scope

• Develop a plan for monitoring 
and improvement (a Climate 
Action Plan)



WHY 
BOTHER

• Sets a baseline

• Establishes a system driven 
towards efficiency

• Value alignment 



TOOLS



LESSONS 
LEARNED / 
CHALLENGES



CONTACT

DOWNLOAD RESOURCES HERE:

https://tinyurl.com/SBRGHG

Derek Nichols, 
djn2@buffalo.edu 



J. Willems Ransom

Senior Designer, McCallum Sather





Mission
Advancing sustainable design intelligence

Vision
Transforming design to create a more 

resilient world



Architecture Mechanical Engineering Heritage Consultation Interior Design 

LEED Facilitation Marketing & PR Laboratory Design Energy Modelling



The Joyce Centre

• Largest institutional, Zero 

Carbon building in Canada

• 96,000-square-foot, solar-

powered, state-of-the-art 

research, learning and lab 

facility

• Modular, future-proofed 

furniture and spaces that 

adapt to change



• Institutional projects 

inspire/catalyst for private 

industry

• Net Zero Energy, Zero 

Carbon, LEED Gold

• Natural light, control, 

comfort, accessibility

• Science on display 

Endress+Hauser



• Geothermal

• Heat pump 

• DOAS 

• Solar panels 

• EUI targets  

• Interactive dashboards 

Endress+Hauser



MacNaughton Building 

• Two phase lab renovation 

• New HVAC & plumbing 

• Provision of 58 low-flow 

variable volume fume hoods

• New major mechanical 

equipment



311 tCO2e
estimated greenhouse gas 

emissions per year

$96,756
energy cost savings 

energy and emissions reductions



GHG emissions from

CO2 emissions fromCO2 emissions from

GHG emissions avoided by Carbon sequestered by

37.2

homes’ energy 
use for one 
year 

CO2 emissions from

40 million

smartphones 
charged

339,993

pounds of 
coal burned

760,391

miles driven by 
an average 
car

13,570

trash bags of 
waste recycled 
instead of 
landfilled

5,142

tree 
seedlings 
grown for 10 
years 



Choluteca Bridge - 1930



New Choluteca Bridge - 1997







LCA LIFE CYCLE ASSESSMENT METHODS

LCA standards ISO 14040-14044, ISO 21930:2017,
ISO 21931:2010, EN 15804:2012, and EN 15978:2011

GaBi databases and modeling principles

LCA database that combines material attributes, assembly details, and 
architectural specifications with environmental impact data



LCA - ENVIRONMENTAL IMPACT CATEGORIES

1. Acidification Potential (AP) kg SO₂eq
1. A measure of emissions that cause acidifying effects to the environment.

2. Eutrophication Potential (EP) kg Neq 
1. A measure of macronutrients (nitrogen (N) and phosphorus (P)

3. Global Warming Potential (GWP) kg CO₂eq 
1. A measure of greenhouse gas emissions

4. Ozone Depletion Potential (ODP) kg CFC-11eq 
1. A measure of air emissions that contribute to the depletion of the stratospheric ozone layer

5. Smog Formation Potential (SFP) kg O₃eq  
1. A measure of ground level ozone, caused by various chemical reactions between nitrogen oxides (NOₓ) and 

volatile organic compounds (VOCs) in sunlight.
6. Primary Energy Demand (PED) MJ (lower heating value) 

1. A measure of the total amount of primary energy extracted from the earth.
7. Non-Renewable Energy Demand MJ (lower heating value) 

1. A measure of the energy extracted from non-renewable resources (e.g. petroleum, natural gas, etc.)
8. Renewable Energy Demand MJ (lower heating value) 

1. A measure of the energy extracted from renewable resources (e.g. hydropower, wind energy, solar power, 
etc.)



LIFE CYCLE STAGES





Results by LIFE CYCLE STAGES



Results by DIVISION





Westinghouse HQ 











• With RDH we completed an Energy Consumption, 
Cost and Net Present Value Analysis Report

• Heat pumps 

• DOAS 

• Net zero ready 

Westinghouse HQ 



Assessment Methods



Operational

Boundary



Energy

Vehicles that fall within your 

organizational boundary - cars, 

trucks, propane forklifts, aircraft, 

boats.  Only vehicles owned or 

leased by your organization are 
typically included

Transportation Waste

-Stationary Combustion

-Refrigeration

-Electricity 
-Steam (Purchased)

Fire Suppression

Purchased Gases – Industrial 

gases used in manufacturing

Waste Gases – Flare gases

Travel for business using 

transportation other than owned or 

leased vehicles (e.g., commercial 

airline flights, rental cars, trains) 

Employees commute to work in 

personal vehicles or use public 
transportation

Data Centers – Cloud 
Computing

Greenhouse gas offsets

Onsite renewables

Waste 

Recycling
Compost
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Energy – Transportation – Waste 



https://www.epa.gov/energy/power-profiler#/NYUP

https://www.epa.gov/energy/power-profiler#/NYUP


https://www.carbonzero.ca/

https://www.carbonzero.ca/


https://coolclimate.berkeley.edu/calculator

https://coolclimate.berkeley.edu/calculator


3mT per employee / year
McCallumSather averaged 117mT per year – average

(On average individuals average 18mT per person / year)

https://www.terrapass.com/about-us/newsletter

Average Footprint

https://www.terrapass.com/about-us/newsletter


Direct

Office Power and Heat

AC and Refrigeration

Fire Suppression

Mobile Devices

Waste

Recycling

Direct vs Indirect Sources

Indirect

Work From Home

Personnel Cell Phones

Employee Commuting

Business Travel

Data ?

80%20%

Transportation – 39 employees surveyed

Average of 740 L of gas per employee per year
2.96 L of gas per employee per day (Based on 250 working days a year)

2018 - 28,864.19 L or 67.8 Tonnes CO2e
2019 - 40,700.00 L or 93.56 Tonnes CO2e

2018 Direct - 18 Tonnes CO2e



• Bandwidth – Send Receive

Data

• Compute – Data Processing

• Storage – Flash Data Array – Active not Latent

• Connectivity– Network at Datacenter

• Monitors

• Laptops,

• Connectivity Hardware
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Thank you and stay in touch!

www.mccallumsather.com 



Discussion



Thanks for coming!

www.wnysustainablebusiness.org 


