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http://www.bu.edu/sustainability/reference/glossary-of-terms/



CARBON DIOXIDE

A naturally occurring gas, and also a by-product of burning fossil fuels and biomass, as well as land-use 
changes and other industrial processes. It is the principal anthropogenic greenhouse gas that affects 
the Earth’s radiative balance.
Carbon Dioxide. Haz-Map (National Library of Medicine) 

Carbon Dioxide. Hazardous Substances Data Bank (National Library of Medicine) 

Carbon Dioxide. Household Products Database (National Library of Medicine) 

Overview of Greenhouse Gases: Carbon Dioxide Emissions (Environmental Protection Agency) 



CARBON EMISSIONS

Polluting carbon substances released into atmosphere: carbon 
dioxide and carbon monoxide produced by motor vehicles and 
industrial processes and forming pollutants in the atmosphere



CARBON OFFSETS

Carbon Offsets are used to reduce the amount of carbon that an 
individual  or institution  emits into the atmosphere. 
Offsets can be used in businesses where a company be a part of 
the cap and trade program by purchasing offsets from 
organizations



CLIMATE CHANGE

• According to Nasa, Climate change is a change in the usual weather found in a specific 
location.

• An example of this is the change of how much rain a place may get  in a year or the change 
in the usual temperature for a month or season. 

• Climate change is also considered a change in Earth’s climate. 

• Source: NASA.gov



CAUSE OF CLIMATE CHANGE

• Climate change can be caused by many things such as Earth’s distance from the sun can 
change. Oceans can change. Even a volcano erupting can change our climate. 

• Majority of climate change comes from humans by doing everyday tasks such as: 
• -Driving cars                                                  -Cooling/heating your house
• -Cooking food -Doing laundry
• All of these tasks use energy by burning coal, oil, and gas which causes the air to heat up 

and cause climate change.

How does this affect your daily life?



SUSTAINABILITY
Meeting the needs of the present without diminishing the ability of future generations to meet their 
needs. Sustainability also means that human practices do not result in the permanent damage, 
alteration or depletion of the environment, ecosystems, species or natural resources.

Source: Boston University (http://www.bu.edu/sustainability/reference/glossary-of-terms/)



LIFE CYCLE ANALYSIS

To account for all the inputs and outputs throughout the life cycle of that product, from its 
birth, including its design, raw material extraction, material production, part production, 
and assembly through its use and final disposal. 



GLOBAL WARMING

Global warming is an average increase in the temperature of the atmosphere near the Earth’s surface and in 
the troposphere, which can contribute to changes in global climate patterns. Global warming can occur 
from a variety of causes, both natural and human induced. In common usage, “global warming” often refers 
to the warming that can occur as a result of increased emissions of greenhouse gases from human 
activities.



EROI & EUI

EUI, or energy use intensity is a unit of measurement that represents the energy consumed by a building relative to 
its size. EUI is considered a unit of measurement.
EROI, or Energy Return On Investment, is a ratio of energy return over energy invested. Energy invested is usable 
energy and energy returned is what is "produced" from the energy used.

Source: Boston University



GREENHOUSE GAS/GREENHOUSE 
EFFECT

Greenhouse Effect is trapping and build-up of heat near the Earth's surface.

Greenhouse Gas, or GHG, is any gas that absorbs infrared radiation in the atmosphere. Greenhouse gases 
include water vapor, carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), chlorofluorocarbons (CFCs), 
hydrochlorofluorocarbons (HCFCs), ozone (O3 ), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and 
sulfur hexafluoride (SF6.)



How Rays from the Sun heat the Earth

The Sun heats the Earth through radiation by sending light and 
light is energy. The incoming sunlight is shortwave radiation and 
the outgoing heat (from the Earth) is longwave radiation. The light 
travels to the Earth and is absorbed into it, generating heat. 
Radiation is the main way that heat travels in space. When the 
heat reaches the Earth, it warms the molecules of the atmosphere 
which is called conduction and how the Earth is kept warm at 
night when there are not any sun rays.

Convection happens when energy is transferred by the flow of 
heated substance. This process is important because it transforms 
the energy provided by the sun to heat the planet.

It causes the warm air to rise which causes it to expand and cool 
down the warm air pockets. This results in the density to increase 
and start the cycle over again.



Heat-trapping emissions 

Heat-trapping emissions stem from Global Warming 
which comes from human impacts such as the cars 
we drive and amount of resources we use. Several 
heat-trapping emissions consist of methane, carbon 
dioxide, nitrous oxide, and fluorinated gases. This is 
called the Greenhouse Effect which was defined.

The Greenhouse Effect has always been around, 
however, humans are making it worse. CO2 
concentration in the atmosphere has increased from 
around 315 parts per million (ppm) to 387 ppm 
since 1959.



Methane

Environmental Research Letters. The group reports that methane concentrations in the air began to surge around 2007 and 
grew precipitously in 2014 and 2015. In that two-year period, concentrations shot up by 10 or more parts per billion annually. 
It's a stark contrast from the early 2000s when methane concentrations crept up by just 0.5 parts per billion on average each
year. The reason for the spike is unclear but may come from emissions from agricultural sources 

The findings could give new global attention to methane-which is much less prevalent in the atmosphere than carbon dioxide 
but is a more potent greenhouse gas, trapping 28 times more heat. And while research show that the growth of carbon dioxide 
emissions has flattened out in recent years, methane emissions seem to be soaring.

https://phys.org/news/2016-12-surge-methane-emissions-threatens-efforts.html 



AMERICAN PETROLEUM INSTITUTE 
FINDINGS 

http://www.api.org/oil-and-natural-gas/energy-primers/climate-change-and-energy



This graph shows atmospheric CO2 levels measured at Mauna Loa Observatory, Hawaii, in recent years, with average 
seasonal cycle removed. As of March 2018 the latest measurement was recorded at 408 ppm. Data source: Monthly 
measurements (average seasonal cycle removed). Credit: NOAA

https://climate.nasa.gov/vital-signs/carbon-dioxide/



This graph shows CO2 levels during the last three glacial cycles, as reconstructed from ice cores. Data source: 
Reconstruction from ice cores. Credit: NOAA.  Ancient air bubbles trapped in ice enable us to step back in time and see 
what Earth's atmosphere, and climate, were like in the distant past. They tell us that levels of carbon dioxide (CO2) in the 
atmosphere are higher than they have been at any time in the past 400,000 years. During ice ages, CO2 levels were around 
200 parts per million (ppm), and during the warmer interglacial periods, they hovered around 280 ppm (see fluctuations in 
the graph). In 2013, CO2 levels surpassed 400 ppm for the first time in recorded history. This recent relentless rise in 
CO2 shows a remarkably constant relationship with fossil-fuel burning, and can be well accounted for based on the simple 
premise that about 60 percent of fossil-fuel emissions stay in the air.

https://climate.nasa.gov/vital-signs/carbon-dioxide/



https://www.jpl.nasa.gov/spaceimages/details.php?id=PIA12339 https://airs.jpl.nasa.gov/mission_and_instrument/mission

This image was created with data acquired by the Atmospheric 
Infrared Sounder instrument (AIRS) on NASA's Aqua satellite 
during July 2009. The image shows large-scale patterns of carbon 
dioxide concentrations that are transported around Earth by the 
general circulation of the atmosphere. Dark blue corresponds to a 
concentration of 382 parts per million and dark red corresponds to 
a concentration of almost 390 parts per million.
https://www.jpl.nasa.gov/spaceimages/details.php?id=PIA12339

The Atmospheric Infrared Sounder, AIRS, is a facility 
instrument whose goal is to support climate research and 
improve weather forecasting. AIRS measures primary 
greenhouse gases including water vapor, carbon dioxide, the 
largest source of anthropogenic greenhouse gas, carbon 
monoxide, methane, and ozone. Water vapor is the most 
dominant greenhouse gas in the Earth's atmosphere. It accounts 
for about 60% of the greenhouse effect of the global 
atmosphere. 
https://airs.jpl.nasa.gov/mission_and_instrument/mission



Eye Poping View of Carbon

https://www.nasa.gov/feature/goddard/2016/eye-popping-
view-of-co2-critical-step-for-carbon-cycle-science

Source: IPCC (2014) EXIT based on 
global emissions from 2010. Details 
about the sources included in these 
estimates can be found in 
the Contribution of Working Group 
III to the Fifth Assessment Report of 
the Intergovernmental Panel on 
Climate Change.

Source: IPCC (2014); EXIT based on global 
emissions from 2010. Details about the sources 
included in these estimates can be found in 
the Contribution of Working Group III to the Fifth 
Assessment Report of the Intergovernmental Panel 
on Climate Change.

Source: Boden, T.A., Marland, G., and Andres, R.J. 
(2017). National CO2 Emissions from Fossil-Fuel 
Burning, Cement Manufacture, and Gas Flaring: 
1751-2014, Carbon Dioxide Information Analysis 
Center, Oak Ridge National Laboratory, U.S. 
Department of Energy, doi 
10.3334/CDIAC/00001_V2017.

EPA Findings 



WHAT IS YOUR CARBON FOOTPRINT?

HOW IT WORKS
Solving climate change requires reducing carbon emissions. When you offset your footprint, you 
neutralize your emissions by protecting forests that absorb carbon from the atmosphere. Carbon 
emissions from your lifestyle choices, from transportation to diet, impact the climate.

Calculate your carbon footprint  +. Offset your footprint = Solve climate change by saving critical forests

https://www.conservation.org/act/carboncalculator/calculate-your-carbon-footprint.aspx#/ is a great site to 
measure your carbon footprint and ways to reduce it.



Measuring your Carbon Footprint



Measuring your Carbon Footprint



Measuring your Carbon Footprint



Measuring your Carbon Footprint

What does your carbon footprint look like?



COLLEGE OF MARIN ZERO-
WASTE PROJECT

Science Math and Nursing Building
Faculty and Maintenance Guide to Implementation

Head Coordinator Joanne Wong 
On-site Coordinator Tim Elias
Klaus Christiansen Interim Dir Fac Plan M&O



SMN BUILDING WASTE MANAGEMENT 
NEW POLICY

• Waste stations will be removed from classrooms 
and placed in hallways

• Desk-side bins will be removed from individual 
offices

• If you want to keep your desk-side bin, submit a 
request to Jeff Cox

• If you keep your desk-side bin, you will have to 
self-service it

• Adapted waste stations will be located in hallways 
and central locations. 



SMN WASTE MANAGEMENT PILOT - STATION LOCATIONS



COM ZERO WASTE PROGRAM GOALS

Task a) Implement Reduce, Reuse, Recycle initiatives where discarded 
materials become resources for others
Task b) Formulate a Green Team that includes Custodial Supervisor, 
Scavenger Services representative, Food Services Provider, Vendors, 
Consultants, Staff & Faculty 
Task c) Adopt Zero Waste Business Council methodology for gathering and 
recording baseline data needed to track diversion
Task d) Adopt campus-wide consistent recycling program collection means, 
signage and tracking points



OUR GOAL
CENTRALIZED AND EASIER-TO-SERVICE 

SYSTEMS

UCSC
• ASU



CURRENT WASTE CAPACITY AND PREDICTED 
TRANSITION 



CURRENT WASTE CAPACITY AND PREDICTED TRANSITION



WITH YOUR HELP…

• Allow for more open space for classrooms, labs, and 
hallways.

• Reduce time needed to change bins 
• Promote cleaner and neater surroundings for the building.
• Reduce the SMN building waste and improve the ecological 

footprint 



EV CHARGING AT COLLEGE OF 
MARIN

INDIAN VALLEY & KENTFIELD CAMPUS

INSTALLATION & IMPLEMENTATION STEPS

Head Coordinator Leonard Druker

Director of O&M Klaus Christensen

EV PG&E Project Manager Kim Voellman



IMPLEMENTATION STEPS

1) Apply for the PG&E EV Charging Network Program

2) Choose location(s) where to install chargers with PG&E near a PG&E transformer

3) Go over easement and network terms through PG&E

4) Apply for grants through local and state agencies

5) Decide if the EV chargers will be paid for by COM or pass-through to customer

6) Contact vendors to get quotes. Create a cost analysis

7) Present to the board of Supervisors at College of Marin

8) Send survey out about EVs 

9) Get data on how many EVs are at COM & after installation

10) PG&E gets approval and begins installation

11) Groundbreaking of EV Charging Stations!



PRELIMINARY DESIGN



COST ANALYSIS EXAMPLE



TYPES OF FEES
Hourly Charging Fees
Pros:
-By charging a standard hourly fee the EV driver can easily calculate the amount of money that will be spent 
for a charging session. 
-Fees continue to accumulate after the EV is fully charged which encourages drivers to move their EV thus 
making the charging station available to other EVs.
Cons:
The hourly fee does not relate directly to energy consumed because different vehicles consume energy at 
different rates while charging. Consumption of energy varies from 1kW to 6.6kW. Drivers with low charging 
rate vehicles may feel the fees are too high and/or unfair.

Energy Based Fees
Pros:
-By charging a fee based on energy consumption the EV driver pays only for the electricity consumed during 
the charging session.
-This has the benefit of fees relating directly to energy costs which is more fair for drivers of low charging 

rate vehicles and ensures that drivers of high charging rate vehicles pay their fair share.



SIGNAGE & ENFORCEMENT

As a complement to fee structures all charging station parking spots should have signs that reserve the 
parking spots for EVs that are plugged in and charging1. Signs should also show time limits (if any) and 
other relevant information. Active enforcement by local police is also encouraged. Note that there are 

California Vehicle Codes in place (CVC 22511.1) and local governments can establish their own codes in 
addition.



ANY QUESTIONS?



THANK YOU FOR YOUR HELP


