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Climate Action Plan for Richmond Heights 
 
 

Executive Summary 
This Climate Action Plan is the follow up step to the greenhouse gas inventory 

performed in the Focus St. Louis August 2011 Climate Action Internship. This document 

is divided into multiple sections: The body of the Report is broken into sectors:  

Transportation, Street Lighting, Buildings, and Storm Water.  The Report discusses 

some of the major issues and trends for Richmond Heights and similar communities and 

describes general recommendations for cutting emissions and saving money.  Next, the 

Recommendations Table ranks suggested actions as 1, 2, or a 3.  A rank of 1 indicates 

that the City of Richmond Heights or residents can immediately begin this action.  A 

rank of 2 indicates some initial planning and research to implement an action. A rank of 

3 indicates the most preparation time and funding required to implement an action.  The 

Capstone Reading section takes a deeper look into energy usage and trends. The 

Research Appendix section reveals links to all sources used, plus a few extra sources 

recommended by the author.  The final section is a Glossary explaining some 

terminology used in this report.  There are hyperlinks included to assist the reader in 

document navigation.   

 

Some of the suggested actions have already been tested by other cities.  Savings and 

costs are included with recommendations, whenever practical. As expected, most of the 

benefits depend on the level of effort.  The methods used to achieve reduction goals 

may change as technology improves. 

 

It is recommended that the City of Richmond Heights use a phased strategy to achieve 

reductions concentrating on the “low hanging fruit” initially to generate momentum and 

free up resources to continue with future projects.  The plan requires buy in from City 

Council to guide citizens.  Citizens and staff should feel empowered to take actions and 
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celebrate when major achievements are made.  Starting small and building upon 

successes will help reinforce carbon reducing habits.   

 

It is worthwhile to consider the most efficient option available when major improvements 

are required, such as replacing heating/cooling systems, and any appliance which is 

available with the Energy Star ® option. Many energy reduction projects require a large 

financial investment up front and have large payback periods.  Even with grants, 

projects frequently require an upfront expenditure, which has proven difficult for local 

governments in recent years, with a sagging economy and resulting reduced budgets. 

Richmond Heights is fortunate to have some discretionary budget allowance available 

immediately to achieve some of the goals outlined in this report. Richmond Heights is 

typical of many communities with older energy inefficient buildings and a citizenry which 

lacks the knowledge and/or skills to make efficiency upgrades.  

 

Creating an energy-smart community will result in significant benefits to the City of 

Richmond Heights: energy reduction and associated savings, reduced emissions, better 

housing quality, better transportation choices, reduced traffic congestion, better air 

quality, new business and employment opportunities, healthier citizens, and a better 

sense of community-making Richmond Heights more attractive to civic-minded home 

buyers and business owners. 

 

Many of the suggestions can be achieved by employees and residents without formal 

City Council approval by City staff and residents.  It is however, the responsibility of the 

City of Richmond Heights to carry out and measure progress to ensure carbon 

reduction goals are met.  The City Council will be required to make significant policy 

changes and actions which require coordination of multiple residents, businesses, and 

neighboring communities.  
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Report 

Introduction 
On February 11, 2011, the City of Richmond Heights City Council authorized the City to 

participate in the ICLEI Cities for Climate Protection Campaign and the FOCUS St. 

Louis Climate Action Internship Program.  The purpose  

of the internship program was to perform a  

Greenhouse Gas (GHG) Emissions Inventory 

to determine a baseline quantity of greenhouse 

gas emissions to measure future progress; 

and document the findings. 

 

Richmond Heights Call to Action 
The Richmond Heights community emission quantity, as of August 2011, was 

approximately 243,621 metric tons of CO2e.  Of this quantity, the local government 

emitted 3,229 metric tons of CO2e.  This document will describe recommendations for 

cutting emissions, some of which have already been tested by other cities, quantifying 

carbon and dollars saved, whenever practical and possible. Ultimately, it is the 

responsibility of the City of Richmond Heights to carry out and measure progress to 

achieve carbon reduction goals.  

 

Goals for Richmond Heights 
In August 2011, the City of Richmond Heights council was presented with results from 

the greenhouse gas inventory.  The City of Richmond Heights set a goal to reduce 

carbon production by 15 % by 2015 from 2008, at the conclusion of the Climate Action 

internship. As of August 2011, this amounts to approximately 484.4 metric tons for the 

local government and 36,543.2 metric tons for the community. Some of the actions 

needed to meet those goals are:  

CO2e  - Carbon Dioxide 

Equivalent is a quantity that 

describes, for a given mixture and 

amount of greenhouse gas, the 

amount of CO2 with the same 

global warming potential, when 

measured over a specified 

timescale. 

http://en.wikipedia.org/wiki/Quantity
http://en.wikipedia.org/wiki/Global_warming_potential
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 Educate the community to be responsible stewards of limited resources.  

 Involve the community, including staff, residents, and visitors in reduction efforts. 

 Partner with other local governments and the business sector to expand 

knowledge and access best practices. 

 Consider certifications and sustainable endorsements to validate efforts.  

 Continually measure and track progress. 

 Identify sources of revenue for energy efficiency capital expenditures. 

 Quantify projected monetary operational savings.  

Achievements 
The City of Richmond Heights has already undergone a preliminary evaluation resulting 

in a quote for work that will reduce greenhouse gas emissions, cut costs of City 

operations, provide more control and reliability of mechanical systems, reduce deferred 

maintenance, and generate local work. Control Technology and Solutions has 

presented a guaranteed energy savings proposal to the City of Richmond Heights. This 

work will upgrade building systems and interior building lighting, consisting of mostly 

incandescent and T12 lamps, with more energy efficient compact fluorescent lamp 

1(CFL) T8 lamps. Automated sensors will be used when possible, minimizing lighting of 

unoccupied areas, while meeting staff and community needs.  For a complete list of 

green initiatives in progress at Richmond Heights, please visit the Richmond Heights 

City web site.  

 

Challenges 
The American Council for an Energy-Efficient Economy held its fifth-annual energy 

efficiency scorecard study to evaluate state policies and programs, which are designed 

to reduce energy use in homes, businesses, and the transportation sector. The most 

recent study found Missouri tied West Virginia at number 44 in energy efficiency effort, 

down from number 43 in 2010.   

 

                                                 
1 Note: Compact fluorescent lamp (CFL) bulbs have a small amount of mercury.  See the 

Capstone Reading section for important recycling information about CFL bulbs. 

http://www.richmondheights.org/index.aspx?NID=541
http://www.richmondheights.org/index.aspx?NID=541
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Many communities face similar challenges to reduce carbon emissions.  Some of these 

are within local government control, some are dictated by external governmental 

policies, and others by issues of economics and technology limits. As we pursue our 

goals for sustainable operations, an awareness of these challenges is essential in our 

efforts to set realistic but aggressive goals.  Key challenges for Richmond Heights and 

surrounding communities include: 

 Need to educate staff and public how to achieve reduction goals 

 Lack of cost effective renewable energy sources 

 Weakness in the regional public transportation system 

 Lack of statewide policies which encourage transportation sector efficiency 

 No statewide energy efficiency building code 

 Lack of available data on municipalities' efficiency code compliance rates 

 No state energy efficiency standard requiring utilities to cut energy use  

 

Energy inefficiency is rampant in the United States. Consequently Richmond Heights 

has a tremendous opportunity to build an energy-smart community. This plan relies on 

the input of many small actions by the residents and the staff of the City of Richmond 

Heights, which will collectively achieve the reduction goal.  

 

The Midwest region is highly dependent on fossil fuels for energy. As customers of 

Ameren Missouri and Laclede Gas Company, most of us are dependent on their 

production methods. Renewable energy sources such as hydroelectric, solar, 

geothermal, and wind power are available, but are not as cost effective, due to 

Missouri’s relatively low electric and gas cost. This highly subsidized energy, primarily 

produced from coal and nuclear sources, makes it economically less advantageous to 

use renewable energy sources or to invest in certain energy-efficiency measures. One 

way consumers can foster renewable energy growth, without purchasing their own 

system, is to purchase renewable energy credits (RECs) through Ameren Missouri.  

Purchasing renewable energy credits helps subsidize the difference between the 

renewable energy cost and the already highly subsidized coal/nuclear electricity cost.  

To learn more about Renewable Energy Credits, visit Ameren Missouri/Pure Power.   

http://www.ameren.com/sites/aue/Environment/PurePower/Pages/WhatisaREC.aspx
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Public Transportation  
Richmond Heights is readily accessible by an electric powered light rail transit system 

and bus lines governed and operated by the regional transit authority called Metro. The 

system, however, faces challenges with infrastructure development and operations. St. 

Louis is a relatively low-density region, resulting in excess public transportation 

capacity.  Electricity in Missouri is primarily generated from coal, which is carbon 

intensive, dirty, and highly subsidized.  Future Environmental Protection Agency (EPA) 

standards will require buses to meet lower emission standards, but the typical public 

transportation bus is diesel powered and contributes to pollution and greenhouse gas 

emissions. 

 

Report Structure 
There is an abundance of data available for groups and individuals to reduce GHG and 

save money in the process. The Recommendations in this report are based on research 

for fast results with least cost and will focus on short, medium, and long term efforts.  

The priority ranking is 1, 2, or 3; 1 being attainable immediately, 2 requiring greater 

effort, and a 3 requiring a long term effort. The plan is intended to be a living document 

that grows and changes with the City of Richmond Heights’ progress. Future versions of 

the plan may modify and/or add phases as the plan matures.  

 

It is important to note that many of the recommended strategies are educational and 

empower employees and the general public to change behavior-which has a significant 

impact on energy use and CO2 production. Actual results can be difficult to estimate, 

and will depend on many factors that are not yet known. Unfortunately, some benefits 

are less tangible and consequently more difficult to assign a monetary value. 

Additionally operation costs vary somewhat based on occupant activities and habit. 

Therefore, ongoing education and monitoring is a very large part of this process, even 

as new information and technology will undoubtedly allow decision makers to make 

more informed decisions going forward. Carbon reduction is a journey, not a 
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destination. It is important to remember that the educational process will require buy in 

at all levels to engage staff and community members. 

 

Due to the close proximity of other local governments, it makes sense for small city 

government groups to work together to share information and pool resources whenever 

possible.  Land use planning for residential and commercial uses, bicycle paths, and 

green spaces should be planned at a higher level than a single local government, for 

optimal long term benefits. As an example, planning that connects communities for 

pedestrian and bicycle friendly travel will better serve all local communities.   

 

Recent reliable studies have shown that many of the opportunities presented here will 

return the investment many times over, when compared with the potential costs of 

climate change. Reducing carbon emissions from transportation depends upon 

changing habits (short term) and underlying policy (long term).  Reducing carbon 

emissions from energy usage can be accomplished by several means; from changing 

habits, automating systems, and making smarter buying decisions. There is no single 

solution to reduce GHG emissions. Reduction of GHG will require multiple methods 

from all sectors to achieve satisfactory results. This document summarizes some known 

problems and opportunities, along with recommendations, and describes the initial 

steps the City of Richmond Heights has already implemented. The Climate Action Plan 

has been developed for presentation to the Richmond Heights’ City Council to assist in 

decision making, but many of the suggestions can be carried out without formal 

approval from the City Council. 

Transportation Sector 
As of August, 2008, transportation was the largest contributor to GHG emissions in 

Richmond Heights in 2008.  Transportation will be one of the more difficult areas for the 

local government to reduce, given modern society’s expectation of individual freedom, 

expressed in personal ownership of the automobile.  Transportation is the fastest-

growing source of U.S. greenhouse gas emissions, accounting for 47 % of the net 

increase in total U.S. emissions since 1990, and the fastest growing contributor to 

greenhouse gas emissions, according to the Environmental Protection Agency (EPA). 
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The U.S. transportation system emits more CO2 than any other nation’s total CO2 

emissions, except China.  U.S. transportation’s CO2 emissions and oil dependence are 

closely linked.    

 

In the US, travel by light-duty vehicles increased 34 % from1990 to 2003. The number 

of vehicle miles traveled (VMT) has grown more than twice as fast as population. 

Economic, social, and land use factors have increased vehicle trips and VMT per 

person. Household
 
VMT increased by 35 % between 1990 and 2001, while the total 

number of households in the United States increased only 15 %.  

 

Cars and light trucks consume about 66 % of transportation’s petroleum usage, creating 

a significant amount of GHG emissions.  Environmental gains from advances in fuel 

efficiency will most likely be undermined by increased travel and population, making it 

essential to incentivize public transit, land-use planning and other low-carbon 

transportation alternatives.   

  

A 2009 study about reducing transportation GHG determined that a multiple method 

system could dramatically reduce GHG emissions combining the following strategies: 

 Local pricing and regulatory policy to discourage single occupancy vehicle travel 

 Regulatory policy to reduce and enforce speed limits 

 Public education that emphasizes driving habits which result in higher fuel 

efficiency 

 Land use and smart growth policy to reduce travel 

Transportation Growth 
Traditional cities grew up around pedestrians, and residents could conveniently walk, 

bicycle, or take transit to work. Neighborhoods had corner markets and other local 

shops so that many residents rarely ventured out.  These areas became the central 

areas of our older cities and some of the older suburbs.  Two 1994 studies in  U.S. 

urban neighborhoods determined the typical resident in a densely populated 

neighborhood will drive 20 to 30% less than a typical resident in a modern suburban 

neighborhood. Doubling residential  
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density was shown to lower auto ownership and VMT by 

16%.  Doubling public transit services reduced VMT an  

additional 5%. A more current study from the Natural  

Resources Defense Council (NRDC) gave similar results. 

This type of zoning and planning effort requires a long range view of zoning and working 

with nearby communities and transportation to implement. Increasing density can be 

achieved by the addition of “granny flats” and more compact, but taller housing, in 

existing urban lots.   

 

Infrastructure Life Cycle 
Normally 50 to 75 year-old suburban housing is logically considered for demolition and 

replacement. In the long term, there are opportunities to design smarter, denser 

neighborhoods, but this will not address short term needs.  The Regional Alliance for 

Transit (RAFT), a West Coast transit and environmental coalition, proposed a 

pedestrian and transit-oriented alternative to the traditional automobile oriented model. 

The Metropolitan Transportation Commission (MTC) for the San Francisco Bay Area 

analyzed an alternative model scenario. RAFT sought to increase accessibility to transit, 

especially for pedestrians and bicycles. RAFT assumed the same total regional 

population and job growth as MTC, but grouped the projected growth of homes and 

employment after 1995 around transit stations with higher densities. By developing in 

areas with existing infrastructure; schools, public facilities, streets and utilities, it was 

projected the region could save up to $25 billion on facility construction. Additionally the 

model saved some 200 square miles of forests, grasslands, and farmlands that MTC's 

model would lose to development of residences, commerce, industry, and streets. The 

RAFT model included transportation improvements which eliminated nearly all of MTC's 

500 new highway lane-miles, and put the savings into cost-effective public transit. It 

converted some freeway lanes to bus/carpool lanes. The RAFT model slightly reduced 

the $3 to $7 per gallon of gas driving subsidy, assumed parking cash-out where non-

driving employees receive the cash value of their unused "free" parking. The RAFT 

model included this one market-based measure along with the increases in density and 

transit service. The MTC predicted that RAFT's model would reduce regional VMT 6% 

A granny flat is an additional 

separate dwelling unit on a 

property that would normally 

accommodate only one 

dwelling unit. 
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below MTC's traditional model, saving the average family 1,148 miles of annual travel 

and $379 using Federal Highway Administration (FHWA) estimates of auto costs. The 

RAFT model would save 350,000 gallons of fuel and 3,112 metric tons of CO2e 

daily.  This would also cut mobile source particulate emissions 10%, carbon monoxide 

4%, reactive organic gases 5% and nitrogen oxides 5%. Additionally the RAFT model 

would cut congestion by 13% after only 15 years of change to development 

patterns. MTC's modeling system was conservative in estimating the impact of density 

and increased transit service. It did not include the impact of increased pedestrian and 

bicycle friendliness, yet displayed substantial VMT, emissions, and pollution reduction.  

Although Richmond Heights is clearly a smaller community, some RAFT ideas could be 

incorporated into Richmond Heights’ municipal planning. Cities can benchmark other 

cities to expedite their greenhouse reductions.   

 

Transportation Cost 
Transportation cost consists of five parts: 

 The initial cost of a vehicle,  maintenance, and insurance 

 Variable costs: fuel, parking, and tolls 

 The time of the operator and passenger(s) 

 Infrastructure costs, such as roads and airports 

 External costs imposed on others, but not directly borne by the traveler or carrier 

 External costs: air pollution, traffic congestion, GHG emissions, impacts of 

infrastructure on habitats, and noise 

 

 In general, passengers and drivers fully and directly pay the cost of the first three parts.  

They directly pay half or more of the cost of infrastructure through user fees such as fuel 

taxes, but pay none of the external costs, which are borne by the general public, usually 

through their taxes.  
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Non-Transportation Emission 
Most people do not associate mowing the lawn with air pollution. Emissions from lawn 

mowers, snow blowers, chain saws, leaf vacuums, and similar outdoor power 

equipment are a significant source of pollution. Non-transportation mobile emission 

sources include: agricultural equipment, construction equipment, recreational vehicles, 

lawn and garden equipment, and other commercial and industrial equipment; as well as 

aircraft and marine vessels.  GHG emissions from all U.S. non-transportation mobile 

sources increased by 44 % from 1990 to 2003. Off-road/non-transportation vehicles 

have historically had little fuel efficiency standardization.  Typically fuel economy is a 

result of weight, in addition to engine size.  Most “non-transportation” equipment usage 

is measured in hours instead of miles, making it more difficult to determine fuel 

economy.  Fuel economy of trucks, non-transportation vehicles, and garden 

maintenance equipment depends on many variables, including outside temperature, 

vehicle speed, acceleration, load, and weight.  This is especially the case for rescue fire 

trucks.  

 

Emission Standards 
Diesel engines contribute to air pollution.  

The U.S. Environmental Protection Agency 

(EPA) is in the process of adopting exhaust 

emission and evaporative emission standards  

for new non-transportation equipment and 

vessels. The standards will apply to newly 

manufactured products to reduce health  

effects of ozone and carbon monoxide.  The  

EPA is also adopting standards for new  

spark-ignition (SI) off-road engines rated below 25 horsepower (19 kW) used in 

household and commercial applications, including lawn and garden equipment, utility 

vehicles, generators; and a variety of other construction, farm, and industrial equipment 

which will impact many residents as well as the City of Richmond Heights. U.S. engines 

Diesel emissions contain nitrogen oxides 

(NOx), particulate matter (PM), sulfur 

oxide gases (SOx).  

 

Volatile organic compounds (VOCs) are 

emitted as gases from certain solids or 

liquids. VOCs include a variety of 

chemicals, some of which may have 

short- and long-term adverse health 

effects. 

 

Carbon monoxide is a poisonous gas and 

is a major air pollutant in many American 

cities. Carbon monoxide forms when 

carbon in fuel doesn't burn completely. 

http://www.epa.gov/oms/invntory/overview/definitions.htm#pollutants
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and vehicles covered by this rule are significant sources of air pollution accounting for 

about 26 % of mobile source volatile organic compound (VOC) emissions and 23 % of 

mobile source carbon monoxide emissions. These emissions will continue to be a major 

problem for a number of years, due to the time frame for emission standard adoption for 

new equipment.  The standards will not take effect until at least 2015.  Also off-road 

diesel equipment can last 20 to 30 years or longer. With the new EPA controls, VOC 

and CO pollutants are expected to be significantly reduced by 2030.  

 

Emissions – Existing Equipment 
Many technical and operational strategies can be used to reduce off-road diesel 

emissions of existing equipment:  

 Engine retrofits with exhaust after-treatment devices  

 Use of alternative fuels  

 Engine replacement  

 Replace older equipment  

 Engine repairs and rebuilds to maximize performance  

 

Operational strategies to reduce diesel emissions:  

 Reduce engine idling  

 Reduce speed  

 Productivity improvements   

 

City of Richmond Heights Non-Transportation Motors 
The local government at Richmond Heights uses off-road transportation and equipment 

for park, facility, and road maintenance. The City of Richmond Heights could implement 

an asset tracking system to better understand the fuel economy of current off-road 

transportation and equipment.  Usage is tracked by hours rather than miles for this 

equipment.  Installation of meters which track hours of small equipment usage, such as 

a chainsaw or leaf blower, is about $50 per unit.  Using an upgraded fuel dispensing 

system and associated cards when dispensing fuel for each unit will help to point out 
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fuel usage patterns, the first step in reducing fuel used.  The current fuel dispensing 

system does not accurately record and store data, nor enforce validation of asset 

number entry.  As a result, the City of Richmond Heights knows how many gallons and 

what type of fuel was purchased in a given time frame, but has no means of tracking 

fuel usage patterns for any single vehicle or piece of equipment for comparison. 

 

Generators and Inverters 
One improvement that the City has already undertaken is the use of inverters to power 

small equipment located at remote work sites, replacing most of the diesel and gasoline 

powered generators. An inverter is an electrical device that converts direct current (DC) 

to alternating current (AC).  The converted AC can be stepped up or down to the 

required voltage and frequency with the use of transformers and control circuits. 

 

The only City generator still in use powers the Public Safety and City Hall buildings in a 

power outage.  Monthly testing is performed to ensure the generator will be available 

when needed.  Pumper fire trucks have special “power takeoff” (PTO) systems. PTO is 

a splined driveshaft that can be used to provide power to attachments using the truck 

engine instead of a generator.  The equipment is used for fire suppression and in 

rescue operations. 

 

Government Policy 
To have major impact on transportation GHG emissions, governmental policies will 

likely center on multiple strategies designed to reduce activity while utilizing higher 

efficiency of these vehicles. Mild measures which are aimed at reducing single occupant 

vehicle commuting continue to meet resistance, but are worthwhile. Society has been 

conditioned to believe that automobiles are a necessity, when they are simply one of 

many ways to get from one location to another. 

 

Transportation Emission Reduction 
There are four basic methods to reduce carbon emissions in the transportation sector: 

http://en.wikipedia.org/wiki/Rotating_spline
http://en.wikipedia.org/wiki/Driveshaft


18 

 

 Increase the energy efficiency of all vehicles 

 Substitute low carbon energy for carbon-intensive sources 

 Increase the efficiency with which transportation systems provide mobility 

 Reduce transportation activity  

 

Increasing fuel efficiency in automobiles and light trucks while reducing VMT is the 

easiest and fastest way to decrease transportation CO2e. A mix of policies is required 

for significant reduction of emissions; increased efficiency standards for automobiles, 

low-carbon alternative fuel blends, and land-use changes through urban design and 

planning. Congestion pricing, which consists of charging motorists more to use a 

roadway, bridge or tunnel during periods of heavy usage, is an effective driving 

deterrent, but one of the least favored alternatives to reduce VMT. While each of these 

measures can contribute to reducing GHG emissions, none is adequate as a single 

measure.   

 

To lower emissions, a variety of convenient and cost effective methods of transportation 

must be available to the community. A combination of public transit, car sharing, 

bicycling, walking, energy efficient automobiles, and neighborhood planning is required 

to reduce emissions.  Some measures require restructure of neighborhoods while other 

measures can take place immediately.  One such immediate measure is the Transit 

Benefit Program. “The Transportation Equity Act” is a provision of the Internal Revenue 

Code allowing favorable tax treatment to employers that offer employees commuting 

options.    

 

Some carbon reduction projects, like adding bicycling lanes, can potentially increase 

city revenue; as well as reduce carbon, improve air quality, and improve health of 

residents; subsequently reducing health care costs.  According to the League of 

American Bicyclists, bicycling contributes $133 billion into the U.S. economy and funds 

1.1 million jobs.  The League also attributes $47 billion of tourism dollars to bicycling. 

Currently Richmond Heights has a plan for making Richmond Heights bicycle and 

pedestrian friendly, but has yet to implement the plan.  One barrier to implementing 

http://www.metrostlouis.org/FaresPasses/TransitBenefitProgram.aspx
http://www.metrostlouis.org/FaresPasses/TransitBenefitProgram.aspx
http://www.claytonmo.gov/Assets/Planning+and+Development/PDF+Files/Trail+Study.pdf
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bicycle lanes is that city, county, and state roads intersect which complicates making 

the required road changes.   

 

City of Richmond Heights Transportation  
Although the City of Richmond Heights has instituted an honor system no-idling policy2, 

there are many other actions local government can take to reduce transportation 

emissions and set an example for the community. Some of the same actions may be 

adopted by the general public.  If the public is aware of issues and implications of their 

choices, the public will be more likely to adopt new habits. Individually such actions may 

seem small, but collectively can make a meaningful difference. 

 

Fleet Efficiency  
Changing the City’s fleet composition, as cars are normally replaced, to more fuel 

efficient models, can save money while reducing GHG emissions. In 2008, the City of 

Richmond Heights spent $161,683 on fuel.  With an average (data from police fleet 

mileage) of 9,428 miles at $3.67/gallon for regular gasoline, Richmond Heights could 

save from $966 to $1,364 and 2.99 metric tons of CO2e, for one automobile, annually. 

Other model choices could save even more.  Fuel prices fluctuate, but the trend for fuel 

prices is upward.  See the Research Appendix for a link to the best and worst auto 

efficiency information and more details in this comparison. By taking the lead, the City of 

Richmond Heights sets a standard for city governments and acts as an example for 

residents. Again, education and awareness is required for significant changes.   

 

Transportation Choices 
Transportation is the heart of commerce and has a daily impact on residents of 

Richmond Heights. It allows consumer choice in the distribution of goods over wide 

geographic areas. Transportation systems have evolved into the existing model over 

decades and will take some time to be reworked.  Richmond Heights can encourage 

staff to set an example by using alternate transportation methods, including 

                                                 
2
 e3c Sustainability Policies Document does not prohibit idling at all times and is not monitored for 

compliance. 
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telecommuting, carpooling, walking, biking, and using public transportation. Richmond 

Heights can publish the phone number and link to Metro’s online Trip Planner service in 

employee communications and in newsletters, encouraging residents to take the bus or 

train to get to City Hall or The Heights.  Combining transportation methods: ride sharing, 

using Metro transit, adding carpool only lanes, bicycle, and pedestrian facilities, 

encouraging flexible work hours, telecommuting, and land-use planning could reduce 

vehicle travel by 10 % or more, but achieving a dramatic change is a huge challenge. 

Consequently, educating the public is a necessary component in any GHG reduction 

plan. Public education can change consumer behavior.  A comprehensive and balanced 

policy to reduce GHG emissions would combine elements of all these approaches. A 

complete strategy would also include continued research to stay current in energy 

efficiency advances for each transportation mode while partnering with industry and 

other government agencies to further implement improvements in technology.  

 

Land Use Planning 
“Land use and transportation infrastructure policies will have little immediate impact on 

GHG emissions, but could be among the most important policies in the long run”, 

according to the Center for Climate and Energy Solutions (C2ES).  Changes in 

infrastructure and land use policies which focus on public transportation provide other 

benefits, such as: reducing traffic congestion, protecting wildlife habitats, and improving 

air quality. Developing a better land use and transportation patterns is critical to creating 

efficient transportation systems. 

 

Greenhouse Gas Emissions and Health 
Reducing GHG emissions is also a health issue. In 2009, 8.2%, or 24.6 million of the 

U.S. population had asthma. St. Louis ranks number six in the worst cities for asthma.  

Asthma is the most common serious chronic disease of childhood, and the leading 

cause for hospitalization of children in St. Louis.  In 2003, an estimated 12.8 million 

school days were missed due to asthma. The estimated cost of treating asthma in those 

under 18 is $3.2 billion per year.   Reducing pollution and GHG emissions would benefit 

air quality and incidentally help reduce local health care costs. 

http://www.metrostlouis.org/PlanYourTrip/TripPlanner.aspx
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Transportation Shift 
A 3recent national random telephone poll reported 55 % of Americans would prefer 

walking to driving.  The same poll reported that 52 % would like to bike more. Half of all 

U.S. car trips are within a 20-minute bike ride.  Twenty five % of trips are within a 20-

minute walk. According to the 2000 Census 84.5 % of the studied residents drove to 

work alone, while 7.0 % participated in car pooling and 1.9 % used public transportation.  

More recent data indicate that the non-vehicular sector is increasing. This information 

can’t be directly compared to the 2000 data census, but suggests that walking and 

bicycling to work may be increasing as a general trend nationally. It also stands to 

reason that fuel prices are a significant factor in commuting choices since 2007 and will 

continue to impact commuting.   

 

 

Infrastructure Change 
In recent years bicycling and walking have regained popularity in Richmond Heights and 

surrounding areas.  Lack of safe infrastructure connecting city and county and interstate 

roadways for pedestrians and bicycling discourages participation in activities that 

increase health, reduce traffic congestion, and reduce GHG emissions. Bicycling and 

walking are allowed on county and city maintained arterials4, collectors, and local roads. 

Biking conditions on arterials are typically poor due to heavier traffic volume combined 

with high truck/bus traffic, narrow lanes, and a lack of specific design elements needed 

to safely manage bicycle movement. 

 

                                                 
3 Surface Transportation Policy Project. “Americans’ Attitudes Toward Walking and Creating 

Better Walking Communities.” 2003. American Public Transportation Association. 2009 Public 
Transportation Fact Book. 
 
4 An arterial road is a high-capacity urban road with a primary function to deliver traffic from local 

streets (collectors) to freeways and between urban centers. 
 

http://en.wikipedia.org/wiki/Road
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Health  
The CDC Director recently suggested that obesity may overtake tobacco as the 

number-one U.S. health threat. Rising health care costs threaten government budgets. 

Transferring transportation funds from automobile needs to pedestrian needs can make 

communities dramatically more healthy and desirable. Professor Ian Roberts of the 

London School of Hygiene and Tropical Medicine notes “an almost linear relationship 

between carbon consumption and average body mass index”. Roberts also states that 

removing carbon from transportation combined with living greener lifestyles is good for 

health as well as good for the planet. 

 

Street Lighting 
Richmond Heights, like many other cities pays a significant portion of its budget for 

street and exterior lighting, using various wattages of high pressure sodium and 

mercury vapor bulbs. Cities like Louisville, in Kentucky have installed lighting projects to 

test new technology, such as solar powered street lights.  Solar street lights have a 

higher upfront cost, but have no monthly electric costs, no GHG emissions, low 

maintenance, and a long life expectancy.  Studies have been performed to determine 

whether new lighting provides appropriate visibility, affects crime rates, and to 

determine life expectancy.  New lighting technology can use less electricity, focus light 

directly where it is needed, and increasingly, emit light only when necessary, while 

providing improved visibility.  Using less electricity for lighting saves money and reduces 

GHG emissions. Some cities have simply turned off street lighting to reduce costs, due 

to budgetary constraints.  

 

Light Pollution 
The International Dark Sky Organization suggests that night time lighting has 

proliferated to the point of becoming “light pollution”.  This “light pollution” appears have 

an adverse effect on wild life, and may be causing harm to humans as well. “Darkness 

is as essential to our biological welfare, to our internal clockwork, as light itself”.  Light 

emitting diode (LED) and induction lighting, in conjunction with solar photovoltaic panels 
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and storage batteries, seem to hold the most promise to simultaneously reduce GHG 

and electricity usage. 

 

Future of Lighting 
Using smart, adaptive street lighting would give utility companies flexible control over 

lighting levels at the pole level.  Adaptive lighting is able to match actual lighting needs 

by adjusting to automobile and pedestrian traffic volume, ambient light levels, and 

weather conditions. The adaptive system would also enable utilities to monitor individual 

street lights proactively to better manage lamp and photocell failure.  Local governments 

partnering with utility companies, who are tasked with managing lighting maintenance, 

seems to be an ideal partnership.  Failed and malfunctioning conventional street lights 

must currently be detected by utility maintenance patrols or citizen reports.   

 

Buildings 
Energy is costly, and continues to become more expensive.  Many existing buildings 

were built when energy was much cheaper, with little regard to efficiency.   

Consequently the built environment wastes a great deal of energy.  Reducing energy 

use can result in significant cost savings as well as GHG reductions.  These cost 

savings are distributed throughout the economy, so the benefit of any one project is 

small; however collectively the cost savings and GHG emission reduction can be 

dramatic. A number of studies have indicated that many opportunities can be 

undertaken that will reduce costs immediately upon implementation and also have a 

short payback period.   

 

Incentives 
Under the PACE program (Property Assessed Clean Energy), municipalities issue 

bonds to fund energy efficiency or renewable energy projects. The property owner pays 

back the municipality over time through increased property taxes.  PACE started in 

California and has spread to municipalities in 30 states.  The residential PACE program 

http://www.stlrcga.org/documents/public_policy/PACE_Overview.pdf


24 

 

was stopped by mortgage lenders, but the commercial sector continues with dozens of 

projects in the U.S. 

 

Electricity and Natural Gas Usage 
The commercial sector is a significant GHG emitter. Transportation is usually blamed for 

the majority of GHG emissions, but U.S. residential and commercial buildings together 

use more energy than the transportation sector, and almost as much as the industrial 

sector. U.S. buildings use more than 70 % of total electricity and over 50 % of total 

natural gas. Electricity use in buildings is expected to increase 75% by 2025 over the 

2006 level.  Over the last 30 years, electricity use in both the commercial building and 

household sector has continued to increase consistently. In the mid-1980's, site 

electricity overtook natural gas to become the largest consumer of site energy in 

commercial buildings. The share of site electricity in the commercial building sector rose 

from 38 % in 1979 to 49 % in 1995.  Energy used by U.S. commercial and industrial 

buildings is responsible for nearly 50 % of our national emissions of greenhouse gases 

that contribute to global climate change.  

 

Local Government Buildings 
Local governments have direct control over existing buildings and facilities. Local 

governmental buildings are typically high GHG emitters. Increasing insulation, sealing 

the building envelope, and using lighting motion sensors can reduce energy needs and 

increase building comfort with little effort from building occupants.  Commercial and 

industrial buildings frequently waste energy due to lack of awareness of energy usage.  

Production is the focus of business in an industrial facility, not energy efficiency. “A lack 

of public awareness about energy use and waste in buildings is a major barrier to 

reducing U.S. energy consumption, according to a 2009 McKinsey & Company report.”  

Likewise lack of consumer information linking usage to consumption is the primary for 

the “lack of a thriving nationwide marketplace for energy efficiency”.  
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Building Efficiency Opportunity 
Better building codes and energy efficiency standards for new buildings are insufficient 

to reduce GHG emissions. “Only 3 % of U.S. building stock is newly built or renovated 

each year. About three-fourths of the buildings that will exist in 2030 are already 

standing today”, according to the American Society of Heating, Refrigerating and Air-

Conditioning Engineers.  “Deep energy retrofits” can cut energy  

use by 20 to 40 % with proven techniques  

and off-the-shelf  technologies. Energy-efficiency 

investment in existing buildings provides a fast 

payback in emission reduction while reducing  

utility costs, making the built environment part of the solution.  These opportunities are 

widely available with a potential to save the U.S. economy $130 billion annually while 

reducing emissions by 1.1 gigatons annually. In addition, the concentrated effort of 

retrofitting inefficient homes and buildings would create jobs, save consumers money, 

and reduce air pollution; resulting in better communities.     

 

Efficiency and Habits 
“People are concerned about predictable matters like the aesthetics of their homes and 

comfort.”  People find energy efficiency to be an abstract concept that just doesn't rise 

to the top of a “to do” list.  Even in their own homes, most people have no idea how 

much energy they consume.  Nor do they know how to get the best return for their 

investment even though an average household spends at least $2,000 a year on energy 

bills; of which more than half goes to heating and cooling.  There are a few times when 

people are more likely to change their habits, like when moving into a new home or 

having children. These are times when people are more likely to reconsider their habits.  

One may never think about how drafty a home is, until some major change occurs, 

prompting new windows or a new heating/cooling system. 

 

Measure and Track Usage 
One of the first steps to saving energy and GHG is measuring and tracking existing 

energy usage. Some GHG emission and cost saving measures are: sealing the building 

Deep energy retrofit uses 
integrative design to improve the 
economics of efficiency to achieve 
much larger energy savings than 
conventional energy retrofits. 

http://www.rmi.org/rmi/Library/2010-09_IntegrativeDesign
http://en.wikipedia.org/wiki/Green_retrofit
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envelope, insulating attic space and walls, replacing aging inefficient 

heating/ventilating/air conditioning systems with highly efficient properly sized units, and 

installing programmable thermostats.  While windows can contribute to energy loss, the 

payback period on energy efficient windows can be lengthy.  Consequently experts 

don’t usually recommend window replacement unless there are other reasons to 

replace windows.  Caulking, weather stripping, and applying window film or solar 

barriers can be cost effective for many situations. Proper installation of windows is 

required to ensure maximum efficiency and weather protection.   

 

New Technology 
New technology is being introduced at an astonishing rate.  Michigan-based Pleotint, 

LLC developed a specialized glass film that uses energy generated by the sun to limit 

excess heat and light from coming into homes and buildings - increasing comfort and 

reducing the amount of energy needed for heating and cooling. Pleotint’s innovative 

“thermochromic” technology harnesses the sun’s heat to cause a chemical reaction that 

automatically darkens window tint as the sun gets hotter. The potential for cost and 

energy savings is significant. Pleotint’s president estimates the self-tinting windows 

could pay for themselves in five to seven years through energy cost savings. Window 

replacement does not always make economic sense whereas weatherizing measures 

using inexpensive caulk and supplies from your home center almost always provides a 

fast payback. Blocking sun rays in the summer and opening curtains in the winter for 

passive solar heating are simple methods to incorporate modest energy savings with 

very little cost. Low rate or no interest rate loans are available for homeowners to help 

finance more costly energy efficiency home improvements with longer payback periods.             

 

Heat Island Effect 
The annual average air temperature of a city with 1 million people or more can be 1.8–

5.4°F (1–3°C) warmer than its surroundings. In the evening, the difference can be as 

high as 22°F (12°C). This “heat island effect” increases summer peak energy demand, 

air conditioning costs, air pollution, GHG emissions, heat-related illness, and mortality.  

One study estimated the heat island effect adds 5–10% to peak electricity demand.  

http://energy.gov/exit?url=http%3A//www.pleotint.com/default.asp
http://energy.gov/exit?url=http%3A//www.pleotint.com/default.asp
http://www.pleotint.com/
http://www.epa.gov/heatisld/resources/pdf/BasicsCompendium.pdf
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Cities can take action by incorporating green roofing into city buildings, which also helps 

manage storm water runoff.  Green roofing has other benefits as well as reducing 

energy usage.  See the Research Appendix for more on green roof benefits. 

Building Code – Richmond Heights 
Currently Richmond Heights is using the 2006 International Building Code for 

commercial and residential construction.  Additions to existing buildings must meet the 

new code but minor interior work is not required to meet the new code. The code that 

governs an existing building is that which it was built under.  2009 International Code is 

under review by the City of Richmond Heights.  Building codes address minimum 

standards, such as building heights, foundation, wall, roof construction, fire protection 

systems, construction materials, and insulation standards.  Improving building codes 

with very high efficiency standards has the potential to save U.S. home and building 

owners over $4 billion per year, according to the Department of Energy.   

 

 

Building Size and Energy Usage 
GHG emissions from buildings increase as building size increases.  More energy is 

generally needed for heating, cooling, and lighting as building size increases. Over time, 

homes typically add more appliances and consumer electronics, increasing electricity 

usage.  Before the current economic downturn, the trend in new home construction was 

to build larger homes. In the residential sector, home size had almost doubled, from an 

average of 1,400 square feet in 1970 to 2,700 square feet in 2009. The National 

Association of Home Builders (NAHB) claims the average size of a new home fell to 

2,480 square feet in 2009 from 2,520 square feet in 2008.     

 

Retrofit Measures 
Homeowners can typically save up to 20% of heating and cooling costs by air sealing 

their homes and adding insulation in attics, over crawl spaces, and basement rim joists.   

The typical house “envelope” - outer walls, ceilings, windows, doors and floors - may 

release too much air into or out of the home. Hidden gaps and cracks in a home can 

allow as much air flow as an open window, causing heating and cooling systems to 
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work harder and waste energy. Air sealing coupled with insulating your home's shell is 

often the most cost effective way to improve energy efficiency and comfort.   Air sealing 

and insulating projects can reduce heating and cooling load requirements of a building 

and should be undertaken before upgrading heating/air conditioning systems. According 

to the Consortium of Energy Efficiency, “At least 25% of all rooftop HVAC units are 

oversized, resulting in increased energy costs and equipment wear. Properly sized 

equipment dramatically cuts energy costs, increases the life of the equipment, and 

reduces pollution.”     

 

Standby Power 
Power used to keep appliances ready to use is called standby power. Standby energy 

usage can be almost as much or the same as leaving appliances turned on. The only 

way to ensure that some appliances are not using electricity is to unplug the appliance 

or use a power strip and shut the power strip off.  Standby power contributes up to 10% 

of residential electric usage for about 1% of global CO2 emissions.  This may seem 

insignificant, but standby power has no useful purpose. 

 

Lighting Choices 
Lighting accounts for about 12% of the average household’s energy bill. Use of 

occupancy sensors and highly efficient light fixtures with LED or CFL can be used to 

save money and GHG emissions. Residents of Richmond Heights can achieve 

significant savings of GHG and energy costs by changing their light bulbs to CFL or 

LED.  The City of Richmond Heights can partner with other cities, such as University 

City and Clayton, who have already begun educational programs for residents.  Such 

partnerships can reduce learning curves and provide consistent information to 

residents. 

 

Compact Fluorescent Bulbs Save 
Compact fluorescent (CFL) bulbs use about 75% less energy than standard 

incandescent bulbs, last up to 10 times longer, and produce about 75% less heat.  They 

are safer to operate and can cut energy costs associated with home cooling, as well as 
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lighting. LED lighting can reduce energy use even more and can last even longer than 

CFL bulbs, but are currently more expensive to purchase. Note: CFL bulbs must be 

recycled after they burn out because they contain small amounts of mercury. 

Most home stores accept and responsibly recycle used CFL bulbs. 

 

 

 

Lighting and Richmond Heights 
The City of Richmond Heights has a preliminary bid for work to upgrade lighting fixtures 

and implement automation sensors.  This capital improvement is estimated to save the 

City $75,000 annually, reducing the City’s utility costs and the associated GHG 

emissions. Control Technology Solutions (CTS) calculations show a simple payback 

period of 10.53 years.  Richmond Heights can use the savings to continue to make 

improvements which both save money and reduce GHG emissions further. The City of 

Richmond Heights is also investigating costs and savings associated with higher 

efficiency heating and cooling equipment.   

 

Energy Star ® Program 
Energy Star ® appliances offer consumers significant energy savings over their 

counterparts, usually for the same purchase price, without sacrificing functionality. Many 

Energy Star ® qualified products also offer tax credits as an increased incentive.  The 

Energy Star ® web site features easy to use tools to help consumers review appliances 

to compare savings on electricity and water. Consumers can compare existing models 

to new actual models for smarter buying decisions. As an example, Energy Star ® 

qualified air conditioners offer significant long-term energy savings compared with 10-

year-old units, and use at least 20 % less energy than new standard models.    

 

Energy Star ® Office 
The Energy Star ® program covers a wide variety of appliances for homes and offices. 

Choosing Energy Star ® appliances and office equipment when replacements are 

purchased; and tracking their energy usage can reduce expenses and GHG emissions 

http://www.energystar.gov/
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with virtually no change in habits.  Changing habits can reduce energy usage even 

more. Using simple methods to inventory equipment usage can help consumers 

understand usage patterns. Analyzing patterns can help consumers develop strategies 

to minimize electricity usage and standby waste. It may also highlight faulty equipment 

and illustrate usage patterns which can allow planners to eliminate and/or consolidate 

equipment. Although many smaller businesses lack staff to oversee asset management, 

it is worthwhile to find a way to inventory and measure equipment usage to understand 

current electricity usage and plan future equipment needs. The first step to managing 

something is to observe and measure.   

 

 

More Office Energy Savers 
Changing power settings and shutting down desktop and laptop computers at the end of 

the workday can save electricity. Just by changing power settings for 100 computers, 

68,000 kWh could be saved annually for 40.8 tons of CO2e.  This is a list of some of the 

available Energy Star ® qualified office equipment:  

 Uninterruptable power supplies (UPS) 

 Scanners 

 Copiers 

 Printers 

 Laptops 

 Computers-Server, Desktop, and Laptop  

Energy Star ® office equipment can save electricity and GHG emissions but  

coffeemakers and water coolers can also waste electricity if left on all day.  Any 

appliance that heats or cools should be subject to scrutiny.  Many appliances are left on 

unnecessarily because people can’t easily observe energy usage in real time, resulting 

in excessive utility costs.  Screensavers are used because people mistakenly believe 

they are saving money, when in fact shutting down a computer saves more energy and 

extends a computer’s life. Using power saver settings can further increase cost savings 

and reduce GHG emissions. For a list of current green initiatives for the City of 

Richmond Heights, please visit their web site:   

http://www.richmondheights.org/index.aspx?NID=541
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Refrigerators 
Refrigerators run 365 days a year and are frequently empty in office buildings. Turning 

off unused refrigerators can save over $140 annually per refrigerator. Replacing old 

refrigerators with Energy Star ® qualified models can save over $100 each year per 

refrigerator. Frequently appliance manufacturers offer rebates to entice consumers to 

upgrade appliances. Other Energy Star ® appliances can provide similar savings. Even 

vending machines can offer energy savings. Small “dorm” refrigerators cost as much to 

run as full sized refrigerators, providing an opportunity to save money by consolidating 

multiple small refrigerators into a single larger community refrigerator.   

 

Other Appliances 
After refrigerators and vending machines, coffeemakers are often the single largest 

individual plug load in an office.  Running coffee machines only when making coffee can 

save GHG emissions and money. A carafe can keep coffee hot for hours. Education 

and awareness of energy usage habits can result in savings for residents, businesses, 

and City staff.  Using a timer with some appliances can also save a substantial amount 

of energy.  People tend to take money saving habits home, once established. Visit the 

Energy Star ® web site for a complete list of Energy Star ® appliances, calculators, and 

trustworthy information.   

Waste 
GHG emission from waste is low for Richmond Heights. While landfill facilities in this 

area are not in danger of filling immediately, the cost for fuel used to transport waste 

continues to rise. Trash and recycling materials in Richmond Heights are picked up 

once weekly. Currently City residents do not pay for trash pickup or recycling. 

Composting would further reduce the City’s waste.  Piloting a City composting program 

in conjunction with a community garden could be used to educate residents on the 

benefits of compost and gardening.  The City of Richmond Heights participates in 

recycling events periodically to ensure hard to recycle items do not end up in the landfill.  
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Waste Becomes a Resource 
Some communities have instituted a “pay as you throw” system, also known as a 

variable rate waste program. This system charges based on the trash produced, as 

measured by number of trash bags used or the size of a garbage can.  This system 

could also encourage further recycling.     

 

Water and Efficiency 
Water and energy usage are interrelated.  “Nearly 25 cents of each energy dollar goes 

to heating the water used in washing machines, dishwashers, showers, and sinks”. 

About 8 % of U.S. energy demand is used to treat, pump, and heat water. $4 billion is 

spent each year in the U.S. for energy just to run drinking water and wastewater utilities. 

Just a 10 % increase in efficiency could save $400 million annually. U.S. public water 

supply and treatment facilities use about 56 billion kilowatt-hours of electricity (kWh) per 

year. Letting a faucet run for five minutes uses about as much energy as running one 60 

watt light bulb for 14 hours. Saving water saves energy. Responsible use of water will 

ensure continued water quality and availability. 

 

Water Heating 
Water heating is the third largest energy expense in a typical home, at about 13% of a 

utility bill; and can account for 14%-25% of the energy consumed in a home.  

Consumers can reduce monthly water heating bills by selecting an appropriate water 

heater, tankless heater, heat pump, or solar hot water heater and incorporating energy-

efficient water heating strategies.  

 

Storm Water 
While St. Louis does not have a severe water shortage, it does have typical problems 

with storm water and water quality. The St. Louis sewer system was built when the 

population was much smaller and is now in serious need of upgrade to match growth 

and demand.  Between 1950 and 2000, the U.S. population nearly doubled. In that 

same period, demand for water more than tripled. Storm water management is a 

http://www.epa.gov/osw/conserve/tools/payt/
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serious concern. Rain fall and melting snow become storm water runoff.  Hard surfaces 

like rooftops, driveways, sidewalks, and streets prevent storm water from naturally 

soaking into the ground. Storm water picks up debris, chemicals, sediment, and other 

pollutants that can adversely affect water quality.  Storm water runoff from agricultural 

land, roads, and lawns; is now the most common source of water pollution. 

 

Combined Sewer 
St. Louis has a significant amount of combined sewer infrastructure. A combined sewer 

collects sanitary sewage and storm water runoff in a single pipe system. Combined 

sewers can cause serious water pollution problems due to overflows after heavy rain 

events. Combined sewers were commonly used when the system was built, and were 

adequate when the population was much smaller.  Many communities still have 

combined sewer systems.   

 

The City of Richmond Heights understands the importance of saving water.  They 

previously installed automatic flushing units in some restrooms. These units have the 

potential to reduce water usage; but can actually use more water if not tuned correctly. 

These units also require batteries; although newer systems have a solar power option.  

Some faucets used in City facilities are traditional fixtures which could be updated with 

low flow sensor enabled units to reduce water usage.   

 

Saving Water 
Concerns over climate change, persistent droughts in some areas, and high energy 

prices are reason enough to conserve resources; including water. Increased water 

usage can lead to lower ground water levels. Water saving fixtures are available and 

continue to be improved.  It makes sense to use treated water for drinking and minimize 

treated water for other purposes.  Rainwater harvesting and gray water systems are 

available and growing in popularity as people realize the value of clean water.  Aging 

hot water tanks can be replaced with higher efficiency tank water heaters, tankless 

water heaters, or solar water heating systems.  Sink fixtures can incorporate aerators 

with low flow and automated sensors. Simple habits like lowering hot water settings on 

http://en.wikipedia.org/wiki/Sewage
http://en.wikipedia.org/wiki/Stormwater
http://en.wikipedia.org/wiki/Surface_runoff
http://en.wikipedia.org/wiki/Water_pollution
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water heaters, running only fully loaded dishwashers, and turning off water instead of 

letting it run to rinse dishes; can save water, GHG emissions, and electricity or gas.  

 

Conclusions 
The City of Richmond Heights has taken a leadership role by performing a greenhouse 

gas inventory. Now the City of Richmond Heights has an opportunity to reduce 

greenhouse gases and save taxpayer dollars which can be used for further energy 

efficiency measures which will benefit everyone in Richmond Heights.  Each sector has 

opportunities for reducing greenhouse gas emissions.  Transportation is likely the most 

difficult and will require the most effort.  Working with other cities to pool talent and 

resources is one way to achieve maximum results. Phase 1 strategies can be 

implemented right away.  Many of the strategies are low or no cost.  Some strategies 

will require a large upfront charge, but will provide a payoff over the life of the project.  

There is no reason that Richmond Heights can’t meet their emission goal of 15% by 

2013.  

Return to Table of Contents 
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Recommendations 
Phase Recommendation Cost Benefit 

1 Citizens and City staff 

meet on regular ongoing 

basis, partnering for 

maximum benefits. 

No direct cost to 

City, 

Provides transparency to citizens of City 

Government process.   

 

Allows creative idea sharing and brainstorming 

to reach common goals. 

1 Shut off unused 

refrigerators.  

$0 

 

Savings about $143 at ~1,280 kWh = .883 

metric tons annually per refrigerator. 

(Several empty refrigerators are used only 

during holiday season). 

1 Improve City fleet fuel 

economy. 

No additional 

charge if budget 

includes purchasing 

new automobile. 

Use guideline for all 

new purchases 

(unless business 

case precludes). 

 

Minimum savings of $108 and .96 metric tons 

of CO2e annually, per single automobile.   

1 Encourage employees to 

live closer to Richmond 

Heights and use 

alternative 

transportation. 

Minimal unless City 

RH provides 

assistance with 

transportation, 

housing, or 

incentives. 

 

Employee drawing 

for participants – 12 

gift cards @ $100 

month = $1,200 

annually. 

Employee health benefits/reduction of CO2e 

quantities vary-Better health and better air 

quality, Lower obesity rate, Lower rate of  

hypertension, Less traffic congestion/time 

commuting  (1994 U.S. asthma direct cost~ 

$10.7 billion -1994 U.S. asthma indirect  ~ 

$4.64 billion-2,450 miles per household/year 

VMT ---Savings: 40 cents per mile---About 

$980 per year per household--- 

 

http://raqc.org/postfiles/board_meetings/201

1/january07/Cortright_Economics_VMT_Denve

r_2011.pdf  

 

http://www.vtpi.org/tran_health.pdf 

http://www.aafa.org/display.cfm?id=6&sub=6
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1 Join City committee with 

other local City green 

teams for idea sharing of 

best practices. 

No cost Enables brainstorming, bundling purchasing 

discounts, sharing resources whenever 

possible. 

http://raqc.org/postfiles/board_meetings/2011/january07/Cortright_Economics_VMT_Denver_2011.pdf
http://raqc.org/postfiles/board_meetings/2011/january07/Cortright_Economics_VMT_Denver_2011.pdf
http://raqc.org/postfiles/board_meetings/2011/january07/Cortright_Economics_VMT_Denver_2011.pdf
http://www.vtpi.org/tran_health.pdf
http://www.aafa.org/display.cfm?id=6&sub=63
http://www.aafa.org/display.cfm?id=6&sub=63
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1 Replace refrigerators 

with Energy Star ® 

qualified refrigerators 

where needed. 

 

Payback=electricity use 

$870/91.6 = 9.5 yr. 

Using model Sears Item# 

04679004000| Model# 

79004  

(19.7 cu ft. bottom 

freezer (Sears online) @ 

$870 and 454 kWh costs 

$51/yr. Purchase Price 

divided by Annual 

Energy Cost Savings 

= Simple Payback(yrs.)  

*Using .111 electric/kWh 

cost and 1990 19 cu ft. 

1285 kWh comparison 

example. 

No additional 

charges over other 

refrigerators.  

 

Ex: Energy Star ® (1 

refrigerator $870)  

Changing just one 19 cu ft. refrigerator could 

save $100 and 882 kWh = .608 metric tons of 

CO2e annually.   

 

Assumes .111/kWh 19 cubic foot example.   

 

Refrigerators run 24/7. 

 

Refrigerators made before1993 use more than 

twice the energy of a new Energy Star ® 

qualified model or about $65 more per year to 

operate than new Energy Star ® qualified 

models.  Refrigerators manufactured before 

1980 can cost about $200 more per year!  

 

http://www.energystar.gov/ 

 

http://www.highcountryconservation.org/pdf

/Appendix%206%20-

%20Payback%20Periods.pdf 

1 Actively encourage 

existing flex time 

program and carpooling 

by offering incentives 

like drawing for gift 

cards. 

Minimal 

 

Hold drawings for 

City employees to 

win gift certificate 

cards for carpooling 

and reducing 

commuting VMT 

(with guaranteed 

ride home).  

 

Reduce 6,000 miles (~ 300 gallons for 20 mpg 

car) per year per employee. 

 

For one employee is 5,826 lbs. CO2e per yr or 

2.6 metric tons CO2e reduction. 

 

http://www.terrapass.com/carbon-footprint-

calculator/ 

 

http://www.epa.gov/cleanenergy/energy-

resources/calculator.html#results 

 

 

 

1 Change power settings 

on computers and turn 

off computers at night. 

No additional labor 

cost using existing 

IT labor.  

10% to 20% of costs ~$54 and 486 kWh/.335 

metric tons per year per desktop just changing 

power settings.   (Assumes .11/kWh cost) 

 

 

 

 

http://www.energystar.gov/
http://www.energystar.gov/
http://www.highcountryconservation.org/pdf/Appendix%206%20-%20Payback%20Periods.pdf
http://www.highcountryconservation.org/pdf/Appendix%206%20-%20Payback%20Periods.pdf
http://www.highcountryconservation.org/pdf/Appendix%206%20-%20Payback%20Periods.pdf
http://www.terrapass.com/carbon-footprint-calculator/
http://www.terrapass.com/carbon-footprint-calculator/
http://www.epa.gov/cleanenergy/energy-resources/calculator.html#results
http://www.epa.gov/cleanenergy/energy-resources/calculator.html#results
http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=CO
http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=CO
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1 Use “smart” power strips 

to cut standby power 

use. 

About $20 for each 

power surge/ 

power strip. 

Individual savings is not substantial, but 

cumulatively adds up. ~10% of electricity 

usage serving no purpose and ~ 1% global 

CO2e See:  http://standby.lbl.gov/summary-

table.html 

http://www.consumerenergycenter.org/home

/appliances/small_appl.html 

1 Change power settings 

on office equipment 

(printers, copiers, faxes, 

etc.)  

No additional cost, 

using existing IT 

labor to change 

power settings.   

Comparable to savings for computers. Varies 

depending on hours used, type of equipment, 

and whether Energy Star ® qualified. 

1 Book Earthways Center 

(Green to Go Public 

Talks) for staff/resident 

events at the City of 

Richmond Heights.   

Green to Go Public 

Talks Fee: $100 (30 

or fewer attendees) 

or $200 (more than 

30 attendees) per 

session. 

Benefits vary dependent on individual actions. 

For workplace lunch-and-learns, club meetings 

or public events, EarthWays Center offers 

inspiring, interactive one-hour adult-audience 

presentations including Q&A and handouts.   

http://www.earthwayscenter.org/outreach.ht

ml 

 

1 Purchase laptop 

computers when 

replacing computers.  

 

 

Nominal or no 

additional cost if 

already purchasing 

new equipment.   

 

Incremental, 

depends on 

electricity usage. 

Typical desktop computer uses ~ 65 to 250 

watts plus 15-70 watts for LCD monitor, (80 

watts 17" CRT). Cable modem ~ 7 watts, D-

Link DI-604 router ~ 4.5 watts, & Motorola 

phone box uses 2 watts while idle, 3 watts 

active). Most laptop computers use ~ 15-60 

watts.  Depends on hours used, electricity cost, 

and whether using sleep mode or shut down 

mode after work hours. 

 

~ 143 computers (50% are desktop).   

Example:  Annual - one 2,190 kWh desktop vs 

one 526 kWh laptop kWh =1,664 kWh or $185 

(*50% of 143 = $13,228) and 1.1 metric tons 

CO2e savings * .5 = 78.7 metric tons yearly 

savings. 

 

(.111/kWh 24/7 operation 365 days per year) 

http://michaelbluejay.com/electricity/comput

ers.html 

 

 

 

http://conserving-electricity-in-the-house.blogspot.com/2009/02/smart-power-strip-ideal-way-of.html
http://standby.lbl.gov/summary-table.html
http://standby.lbl.gov/summary-table.html
http://www.consumerenergycenter.org/home/appliances/small_appl.html
http://www.consumerenergycenter.org/home/appliances/small_appl.html
http://www.missouribotanicalgarden.org/sustainability-conservation.aspx
http://www.earthwayscenter.org/outreach.html
http://www.earthwayscenter.org/outreach.html
http://michaelbluejay.com/electricity/computers.html
http://michaelbluejay.com/electricity/computers.html
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1 Take RCGA ST. LOUIS 

Green Business 

Challenge/Promote 

Earthways’ events to 

residents. 

Minimal cost. Earthways provides sustainability support 

(answers to your questions) via email and 

phone.  Publicize this resource to residents and 

staff. Compound benefit by developing on site 

knowledge base and using existing staff 

expertise. 

1 Request vendor upgrade 

vending machine(s) to 

Energy Star ® model.  

Depends on 

contract and 

willingness of 

vendor to continue 

relationship.  

No cost to shut off 

machines that have 

no contract, using 

existing refrigerator 

capacity. 

$181 and 1,659 kWh and 1.1 metric tons CO2e 

savings per vending machine change. 

 

There are a few City vending machines already 

Energy Star ®, but most are not.  There are at 

least nine vending machines on site.    

 

(Note-at least 2 vending machines are not under 

contract-could shut down units using existing 

refrigerators for soda purchases). 

1 Buy Energy Star ® office 

equipment. 

Nominal or no 

additional cost if 

already purchasing 

new equipment.   

 

 

Energy Star ® qualified imaging equipment 

includes copiers and fax machines; digital 

duplicators; printers, scanners and all-in-one 

devices; and, mailing machines. Models that 

meet the most recent Energy Star ® 

requirements are 40% more energy efficient, 

and feature efficient designs that help 

equipment run cooler and last longer.    

 

http://www.energystar.gov/index.cfm?fuseact

ion=find_a_product.showProductGroup&pgw_c

ode=IEQ 

1 Offer financial incentives 

to employees who 

reduce fuel/electric 

usage. 

Minimal, is more a 

behavior and 

mindset. 

True savings will offset costs.  Competition also 

can provide team building and improve 

employee morale in the pursuit of common 

goals. 

1 Tie employee 

performance to energy 

management.  

No direct cost. Establish benchmarks to   measure employee 

performance against.  Benefits vary depending 

on participation level.   

 

1 Purchase Energy Star ® 

equipment replacements 

for any new equipment. 

No appreciable cost 

difference.   

20 to 40% energy savings and corresponding 

carbon reduction over existing equipment.    

 

Benefits depend on participation level.   

 

 

http://stlouisgreenchallenge.com/
http://stlouisgreenchallenge.com/
http://www.missouribotanicalgarden.org/sustainability-conservation.aspx
http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=IEQ
http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=IEQ
http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=IEQ
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1 Offer transit benefit 

program 

Unknown Environmental benefit depends on level of use.  

Assuming 25 employees each reduce 2.6 metric 

tons = 40 metric ton reduction CO2e.   

 

Public transportation/transit oriented 

development can increase disposable income 

by reducing the need to own personal 

automobile and reduce residential parking 

needs.   

 

Save up to $120/employee in taxes (monthly) 

for employer and commuting dollars for 

employee. 

 

http://www.vtpi.org/tran_health.pdf 

 

Section 132 (f) of the Internal Revenue Code - 

transportation subsidies - business expense. 

http://metrostlouis.org/FaresPasses/TransitB

enefitProgram.aspx 

 

http://metrostlouis.org/FaresPasses/TransitBe

nefitProgram.aspx 

1 Make it a policy to 

encourage 

telecommuting and make 

it easy for employees to 

take alternative modes 

of transportation by 

subsidizing commuter 

checks, offering bike 

parking, or organizing a 

carpool board. 

No cost-organize a 

carpool board; bike 

rack ~ $500 for 12 

bikes. Existing PW & 

TH shower/locker 

facilities. TH has 

some racking. 

Employees with 

home office space, 

business laptop 

computer, and 

internet access, 

minimal. May 

require City to pay 

for internet access 

and/or change 

employee desktop 

to laptop to benefit. 

Depends on number of VMT reduced.  For a 

single employee @ 1 day carpooling per week 

with commute distance of 15 miles (50 wks) * 

30 (round trip miles) = 1,500 less VMT @ 20.35 

mpg = 74 gallons of gasoline @ 3.67/gallon = 

0.66 metric tons of CO2e and $272 saved.   

Assume the same scenario for 25 employees = 

16.4 metric tons of CO2e reduction plus 1,850 

gallons of gas (at 3.67/gallon) = $6,790 total 

employee dollars saved. 

(Does not include other benefits, including 

health benefits to community nor any 

decreases in insurance cost). 

 

http://home.howstuffworks.com/telecommuti

ng2.htm 

http://cicarpool.org/why-carpool 

 

 

http://www.vtpi.org/tran_health.pdf
http://www.vtpi.org/tran_health.pdf
http://metrostlouis.org/FaresPasses/TransitBenefitProgram.aspx
http://metrostlouis.org/FaresPasses/TransitBenefitProgram.aspx
http://metrostlouis.org/FaresPasses/TransitBenefitProgram.aspx
http://metrostlouis.org/FaresPasses/TransitBenefitProgram.aspx
http://home.howstuffworks.com/telecommuting2.htm
http://home.howstuffworks.com/telecommuting2.htm
http://cicarpool.org/why-carpool


40 

 

Phase Recommendation Cost Benefit 

2 Plant native trees (in 

appropriate locations). 

Minimal 1 mature tree absorbs 48 lbs./yr. CO2e/yr. & 
absorbs up to 2,12 gallons rain water/yr. 

2 Purchase and implement 

a nitrogen tire filling 

system for the 

community.   

2010 E-170 @ 

$9,000.  Charge 

nominal fee to 

residents as 

revenue to pay for 

the system, or 

pursue grant to pay 

for system. 

 

http://www.ebay.co

m/itm/NitroFill-

Nitrogen-

Generator-and-

Nitrogen-

Conversion-

/220813718123 

Filling City fleet and residents’ tires with 

nitrogen increases miles per gallon up to 2.5%. 

(Based on EPA estimates, fuel savings for 

average vehicle = ~15 gallons/year per auto).  

*RH Population over 18 is 7,775.  10% = 777.5 

* 15 gallons = 11,663 gallons of fuel, $43,035, 

and 104 metric tons of CO2e.  

 

(Assumes $3.69 gas price) 

http://www.stpetersmo.net/nitrogen-tire-

filling-program-.aspx   

 

http://www.eia.gov/oog/info/gdu/gasdiesel.a

sp     

 

http://www.epa.gov/cleanenergy/energy-

resources/calculator.html 

 

 

2 Air seal and insulate City 

buildings. 

 

See Capstone Reading 

Section for more links 

used. 

~$60,000 (Using 

City labor) for ~ 

R30 batting) for 4 

buildings + $200 

(caulk) 

Payback indicates <1 year (existing staff).   

C(i) .18/sq ft 

C(e)= 0.000011/Btu 

E = 1 (electric baseboard heat) 

R2=R49 (CH has no insulation, use R1 for 

initial) HDD=5,405   (2009/2010) NOAA  

 

http://www.lacledegas.com/rates/schedules.p

hp 

 

2 Monitor plug load usage 

(Modlet). 

Business starter kit 

= 5 Modlets, 1 USB 

receiver, & Modlet 

software package @ 

$355 (plus tax) 

http://thinkecoinc.com/   

 

~ 25% of business electricity from plug load - 

phantom load. 

 

http://thinkecoinc.com/data/ThinkEco_Eco_E

mpowered_Initiative.pdf 

 

 

 

 

http://www.ebay.com/itm/NitroFill-Nitrogen-Generator-and-Nitrogen-Conversion-/220813718123
http://www.ebay.com/itm/NitroFill-Nitrogen-Generator-and-Nitrogen-Conversion-/220813718123
http://www.ebay.com/itm/NitroFill-Nitrogen-Generator-and-Nitrogen-Conversion-/220813718123
http://www.ebay.com/itm/NitroFill-Nitrogen-Generator-and-Nitrogen-Conversion-/220813718123
http://www.ebay.com/itm/NitroFill-Nitrogen-Generator-and-Nitrogen-Conversion-/220813718123
http://www.ebay.com/itm/NitroFill-Nitrogen-Generator-and-Nitrogen-Conversion-/220813718123
http://www.ebay.com/itm/NitroFill-Nitrogen-Generator-and-Nitrogen-Conversion-/220813718123
http://www.stpetersmo.net/nitrogen-tire-filling-program-.aspx
http://www.stpetersmo.net/nitrogen-tire-filling-program-.aspx
http://www.eia.gov/oog/info/gdu/gasdiesel.asp
http://www.eia.gov/oog/info/gdu/gasdiesel.asp
http://www.epa.gov/cleanenergy/energy-resources/calculator.html
http://www.epa.gov/cleanenergy/energy-resources/calculator.html
http://www.lacledegas.com/rates/schedules.php
http://www.lacledegas.com/rates/schedules.php
http://thinkecoinc.com/
http://thinkecoinc.com/data/ThinkEco_Eco_Empowered_Initiative.pdf
http://thinkecoinc.com/data/ThinkEco_Eco_Empowered_Initiative.pdf


41 

 

Phase Recommendation Cost Benefit 

2 Institute asset tracking 

system and fuel 

dispensing system for 

better tracking of fuel 

usage/costs. 

ROI = (Gain from 

investment – Cost of 

investment)/Cost of 

Investment 

Estimated cost 

$20,000 (per Bruce 

Murray-information 

from CTS) plus $50 

to add hour meter 

per 1 small 

machine. (Per Tim 

Brunsman) 

 

Payback estimate = 

3-4 years. 

-Reduced hours to compile fuel data, estimated 
8 hours per month @ $30.00 = $240 and ability 
to review usage reports and spot trends ~ 1 
head or $30,000. Estimated ROI = 30,240-
20,000/20,000 = .512 or 5.12%. 
 
-Ability to pull vehicle information easily-at 
entrance gate through the radio-frequency tag, 
or using terminals as gate-openers. 
 
-Ensured compliance with laws (the City has a 
no-idling policy). 
 
-Accurate fuel consumption and odometer 
systems reading. 
 
-Accurate tracking and scheduling of planned 
maintenance.  
 
-Alert potential vehicle problems. 
-Improved security. 
 
-Minimize trips to service station for fuel fill up 
due to problems with existing Gasboy system. 
 

http://www.government-

fleet.com/News/Story/2011/09/City-of-Chico-

s-New-Fuel-Management-System-Ensures-

Accurate-PM-Intervals.aspx 

 

http://www.government-

fleet.com/Prestitial/?ReturnUrl=http%3a%2f

%2fwww.government-

fleet.com%2fNews%2fStory%2f2011%2f03%

2fCorona-Selects-Fleet-Management-and-

Purchasing-Solution.aspx 

 

http://www.government-

fleet.com/Channel/Fuel-

Management/Article/Story/2011/09/Fleet-

and-Fuel-Management-Systems.aspx 

 

 

 

 

http://www.government-fleet.com/News/Story/2011/09/City-of-Chico-s-New-Fuel-Management-System-Ensures-Accurate-PM-Intervals.aspx
http://www.government-fleet.com/News/Story/2011/09/City-of-Chico-s-New-Fuel-Management-System-Ensures-Accurate-PM-Intervals.aspx
http://www.government-fleet.com/News/Story/2011/09/City-of-Chico-s-New-Fuel-Management-System-Ensures-Accurate-PM-Intervals.aspx
http://www.government-fleet.com/News/Story/2011/09/City-of-Chico-s-New-Fuel-Management-System-Ensures-Accurate-PM-Intervals.aspx
http://www.government-fleet.com/Prestitial/?ReturnUrl=http%3a%2f%2fwww.government-fleet.com%2fNews%2fStory%2f2011%2f03%2fCorona-Selects-Fleet-Management-and-Purchasing-Solution.aspx
http://www.government-fleet.com/Prestitial/?ReturnUrl=http%3a%2f%2fwww.government-fleet.com%2fNews%2fStory%2f2011%2f03%2fCorona-Selects-Fleet-Management-and-Purchasing-Solution.aspx
http://www.government-fleet.com/Prestitial/?ReturnUrl=http%3a%2f%2fwww.government-fleet.com%2fNews%2fStory%2f2011%2f03%2fCorona-Selects-Fleet-Management-and-Purchasing-Solution.aspx
http://www.government-fleet.com/Prestitial/?ReturnUrl=http%3a%2f%2fwww.government-fleet.com%2fNews%2fStory%2f2011%2f03%2fCorona-Selects-Fleet-Management-and-Purchasing-Solution.aspx
http://www.government-fleet.com/Prestitial/?ReturnUrl=http%3a%2f%2fwww.government-fleet.com%2fNews%2fStory%2f2011%2f03%2fCorona-Selects-Fleet-Management-and-Purchasing-Solution.aspx
http://www.government-fleet.com/Prestitial/?ReturnUrl=http%3a%2f%2fwww.government-fleet.com%2fNews%2fStory%2f2011%2f03%2fCorona-Selects-Fleet-Management-and-Purchasing-Solution.aspx
http://www.government-fleet.com/Channel/Fuel-Management/Article/Story/2011/09/Fleet-and-Fuel-Management-Systems.aspx
http://www.government-fleet.com/Channel/Fuel-Management/Article/Story/2011/09/Fleet-and-Fuel-Management-Systems.aspx
http://www.government-fleet.com/Channel/Fuel-Management/Article/Story/2011/09/Fleet-and-Fuel-Management-Systems.aspx
http://www.government-fleet.com/Channel/Fuel-Management/Article/Story/2011/09/Fleet-and-Fuel-Management-Systems.aspx
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2 Partner with an auto 

fleet for car sharing 

(Zipcar, Flexcar). 

Zipcar - $75 one 

time sign-up fee + 

$25 annual fee per 

driver. Rates $7.75 

hourly or $60/M-F 

days (Gas, 

insurance, and up 

to180 miles a day 

included in plan). 

 

Reducing one 4WD SUV at average 15,000 

miles annually = $11,382 using 2011 Ford 

Escape SUV combined 22mpg @ 15,000 miles = 

682 gallons gasoline @ 6.1 metric tons of CO2e 

annually. 

 

$25,000 savings  per Portland, Oregon article 

on ICLEI web site (Flexcar):   

 

http://www.icleiusa.org/success-

stories/copy_of_smart-transportation/less-

driving/portland-ore-saves-25-000-per-year-

with-flexcar-program/?searchterm=Portland, 

Oregon 

http://www.boston.com/cars/newsandreview

s/overdrive/2011/04/average_car_ownership

_nearly_9000_per_year.html 

2 Purchase Energy Star ® 

servers - to create virtual 

servers. 

Cost of virtualizing 

runs in the 

neighborhood of 60-

100% of the cost of 

the hardware.  

Reduce hardware and operating costs up to 

50% and energy costs up to 80%, saving up to 

$3,000 / year for every server workload 

virtualized.  “Typical savings is 

$75/month/server for a heavily utilized 

server.” 

 

http://www.dsdinc.com/blog/?p=470 

http://www.vmware.com/solutions/consolida

tion/ 

 

http://www.cio.com/article/24987/The_Real_

Savings_Behind_Server_Virtualization 

 

2 Consider converting 

existing fuel vehicles to 

electric vehicles. 

Prices range from 

$2,405 to $5,770 

per conversion kit. 

 

Charging station-

cost unknown. 

Benefits are reduced fuel usage (City would 

need to set up a charging station-cost 

unknown).  

 

Assuming 15,000 miles @ 20.35 mpg = 737 

gallons gasoline @ 3.67 = $2,705 fuel savings 

and 6.6 metric tons of CO2e annually for one 

car. 

http://www.e-volks.com/index.html  

 

http://www.icleiusa.org/success-stories/copy_of_smart-transportation/less-driving/portland-ore-saves-25-000-per-year-with-flexcar-program/?searchterm=Portland,%20Oregon
http://www.icleiusa.org/success-stories/copy_of_smart-transportation/less-driving/portland-ore-saves-25-000-per-year-with-flexcar-program/?searchterm=Portland,%20Oregon
http://www.icleiusa.org/success-stories/copy_of_smart-transportation/less-driving/portland-ore-saves-25-000-per-year-with-flexcar-program/?searchterm=Portland,%20Oregon
http://www.icleiusa.org/success-stories/copy_of_smart-transportation/less-driving/portland-ore-saves-25-000-per-year-with-flexcar-program/?searchterm=Portland,%20Oregon
http://www.icleiusa.org/success-stories/copy_of_smart-transportation/less-driving/portland-ore-saves-25-000-per-year-with-flexcar-program/?searchterm=Portland,%20Oregon
http://www.boston.com/cars/newsandreviews/overdrive/2011/04/average_car_ownership_nearly_9000_per_year.html
http://www.boston.com/cars/newsandreviews/overdrive/2011/04/average_car_ownership_nearly_9000_per_year.html
http://www.boston.com/cars/newsandreviews/overdrive/2011/04/average_car_ownership_nearly_9000_per_year.html
http://www.dsdinc.com/blog/?p=470
http://www.vmware.com/solutions/consolidation/
http://www.vmware.com/solutions/consolidation/
http://www.cio.com/article/24987/The_Real_Savings_Behind_Server_Virtualization
http://www.cio.com/article/24987/The_Real_Savings_Behind_Server_Virtualization
http://www.e-volks.com/index.html
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3 Change street lighting to 

higher efficiency light 

fixtures. Use solar 

powered LED fixtures to 

eliminate operating costs 

and reduce maintenance. 

$3,000 to 5,000 per 

light 

http://www.solarill

uminations.com/aca

talog/solar_street_li

ghts___parking_lot_li

ghting.html.  

 

 

*Up to 668 metric tons of GHG annually (for 

1,226 lights if street lights are solar 

photovoltaic/SMD/LED) (Lights claim 3 – 5 

days backup power storage).  

 

~ 1,226 lights using 968,080 kWh annually @ 

$172,205 (2008 revised kWh numbers) 

3 Adopt sustainability 

measures/benchmark 

against other cities.  

Varies. Varies. 

Work with other local cities to reduce the 

learning curve whenever possible. 

3 Work with other cities to 

expand MetroLink and 

(buy hybrid or electric 

MetroBus to replace 

existing diesel powered 

MetroBus units). 

External to local 

government – 

unknown. 

Transit expansion with land use changes, 

bicycling, & walking could reduce U.S. 

transportation emissions 2% to 5% by 2030 

and 3% to 10% by 2050.  

 

 

http://www.apta.com/resources/reportsandp

ublications/Documents/Route_to_Carbon_and_

Energy_Savings_TCRP_J11_Task9.pdf 

 

 

 

Increased MetroLink use has potential to 

reduce GHG and provide multiple benefits to 

society at large including reduction in asthma. 

(See other section for asthma costs.) 

 

 

Some buses are more fuel efficient than 

others.  Research options thoroughly to ensure 

best results. 

 

http://www.hybridcenter.org/hybrid-transit-

buses.html 

 

 

 

 

 

 

http://www.solarilluminations.com/acatalog/solar_street_lights___parking_lot_lighting.html
http://www.solarilluminations.com/acatalog/solar_street_lights___parking_lot_lighting.html
http://www.solarilluminations.com/acatalog/solar_street_lights___parking_lot_lighting.html
http://www.solarilluminations.com/acatalog/solar_street_lights___parking_lot_lighting.html
http://www.solarilluminations.com/acatalog/solar_street_lights___parking_lot_lighting.html
http://www.apta.com/resources/reportsandpublications/Documents/Route_to_Carbon_and_Energy_Savings_TCRP_J11_Task9.pdf
http://www.apta.com/resources/reportsandpublications/Documents/Route_to_Carbon_and_Energy_Savings_TCRP_J11_Task9.pdf
http://www.apta.com/resources/reportsandpublications/Documents/Route_to_Carbon_and_Energy_Savings_TCRP_J11_Task9.pdf
http://www.hybridcenter.org/hybrid-transit-buses.html
http://www.hybridcenter.org/hybrid-transit-buses.html
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Phase Recommendation Cost Benefit 

3 Organize biking events 

to stimulate community 

bike use. 

Depends on bike 

lane availability-

may require 

widening streets or 

use of sidewalks, up 

to $171,869. (CH2M 

Hill Quote from 

4/2011) 

http://www.claytonmo.gov/Assets/Planning+

and+Development/PDF+Files/Trail+Study.pdf   

Richmond Heights has improved a number of 

intersections and mid-block pedestrian 

crosswalks already.  

 

Plan for bicycle lanes in the City of Richmond 

Heights exists.   

 

Wisconsin study calculated biking benefits. 

(GHG Reduction alone was $1,157,859) 

Fuel $3.72/gallon = 311,252 gallons gas = 

2,767 metric tons CO2e reduction.   

 

Total monetary benefit calculated @ 

$1,927,943,157.   

http://www.good.is/post/quantifying-the-

value-of-biking/ 

 

Improving walkability adds $10,000-$30,000   

to home values in most cities. 

http://raqc.org/postfiles/board_meetings/201

1/january07/Cortright_Economics_VMT_Denve

r_2011.pdf 

3 Adopt latest 

international building 

code (more stringent 

energy efficiency 

standards) and Energy 

Star ® guidelines for 

new and existing 

buildings/homes. 

Minimal, City must 

follow a code.  

Owners have $ 

incentives to lower 

payback period. 

Contractors who 

perform the work 

are in demand as 

energy prices 

increase. 

Unknown  

 

Improved energy efficiency of new 

construction is typically 15% to 30% more 

over conventional current standards. Benefits 

depend on construction and renovation skills 

of contractors.   

 

http://stlouiscountysaves.com/ 

3 City residents and 

businesses make 

sustainable lifestyle 

changes. 

Depends on level of 

effort.  

Depends on level of effort. Read this Climate 

Action Plan:  Report, Recommendations Table, 

Capstone Reading, and Research Appendix for 

more information.  

 

 
 

http://www.claytonmo.gov/Assets/Planning+and+Development/PDF+Files/Trail+Study.pdf
http://www.claytonmo.gov/Assets/Planning+and+Development/PDF+Files/Trail+Study.pdf
http://www.good.is/post/quantifying-the-value-of-biking/
http://www.good.is/post/quantifying-the-value-of-biking/
http://raqc.org/postfiles/board_meetings/2011/january07/Cortright_Economics_VMT_Denver_2011.pdf
http://raqc.org/postfiles/board_meetings/2011/january07/Cortright_Economics_VMT_Denver_2011.pdf
http://raqc.org/postfiles/board_meetings/2011/january07/Cortright_Economics_VMT_Denver_2011.pdf
http://stlouiscountysaves.com/


45 

 

 
 

Capstone Reading 
Return to Table of Contents 

Introduction 
Many cities are taking the lead to tackle climate change issues. Because St. Louis ranks 

low, at 26 out of 27 on the greenest cities list, there is much room for improvement. The 

highest ranking cities are adopting sustainability plans for economic and carbon 

reduction benefits.  Most plans address how to reduce energy costs; which incidentally 

also reduces greenhouse gas emissions.   

  

Transportation Sector 
The U.S. has an opportunity to end a thirty year addiction to oil. Oil dependence creates 

significant economic and political issues for the United States. Price fluctuation and 

manipulation by the Organization of the Petroleum Exporting Countries (OPEC) costs 

American citizens trillions of dollars and appears to be closely linked to recessions. 

Each year billions of dollars of oil profits help support governments who are hostile to 

the United States.  Just the possibility of a disruption of oil supplies influences U.S. 

foreign policy and military actions.  Dramatically increasing energy efficiency of 

transportation can extend the life of conventional oil resources while buying time to 

develop low-carbon alternatives. The Environmental Protection Agency (EPA) and the 

National Highway Traffic Safety Administration (NHTSA) estimate the average cost 

increase for a model year 2016 vehicle with a stricter fuel standard will be approximately 

$1,300, compared to current vehicle prices. The average driver will recover the extra 

cost in the first three years in fuel savings. Over the vehicle life, drivers are expected to 

save about $2,800 in fuel.5 

 

Short term factors which impact fossil fuel prices are: 

 Overall economic conditions 

 Energy prices 

 Weather 

 Availability of non-fossil fuel alternatives 

Long term factors that impact fossil fuel prices are: 

 Population 

 Number of automobiles 

                                                 
5
 $2,800 (assuming $3.42/gallon fuel-average U.S. Energy Information Administration price) 819 gallons gasoline = 

7.3 metric tons of CO2e.)   http://www.eia.gov/oil_gas/petroleum/data_publications/wrgp/mogas_home_page.html 

http://www.eia.gov/oil_gas/petroleum/data_publications/wrgp/mogas_home_page.html
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 Home size 

 Energy efficiency of all energy consumable items/equipment 

 Individual habits and choices 

 

Heavy-duty vehicles are used for long-distance and local transportation of goods, with 

fuel use roughly split equally.  Fuel costs are typically the second largest expense, after 

driver salary, for heavy-duty vehicle operators. Consequently, virtually every large new 

truck and bus in the U.S. is already equipped with a turbo-charged, direct-injection 

diesel engine; the most energy-efficient internal combustion engine available. These 

new turbo-charged diesel engines achieve 46 to 47 % peak thermal efficiency, versus 

only 25 % for spark-ignited gasoline engines. As a result, the prospect for improving fuel 

efficiency in heavy-duty vehicles is less promising than in light-duty vehicles, due to cost 

effectiveness. Large reductions in fuel use can be gained by reducing truck idling, which 

the City of Richmond Heights has already initiated.  

 

An Argonne National Laboratory study found the average tractor-trailer spends six 

hours idling each day, generating electricity for air conditioning and heating, while 

parked at rest stops. Use of auxiliary power units, an emerging technology, could 

eliminate the need for up to 80 % of idling by tractor-trailers.  

 

Transportation Life Cycle 
A typical passenger car or light truck is expected to last about 15 years.  Heavy duty 

trucks have an average age of 15 years while commercial aircraft sold today expect to 

be in service 20 to 35 years.  Transportation equipment manufacturers need time to 

adopt new technologies into their products, due to large equipment infrastructure costs. 

Currently, each passenger car and light truck model undergoes a complete redesign 

about every eight years, but product plans are developed two to three years in advance. 

If the decision to completely redesign a vehicle were made today, it would take about 

ten years to fully phase in those changes. Replacing all existing road vehicles would 

take even longer.  

 

Consumer Behavior Drives Manufacturers 
A recent National Research Council report on fuel economy standards suggested 

consumers may value only the first three years of fuel savings from increased fuel 

economy; which may explain why consumers continue to purchase less efficient 

models.  This behavior prompts manufacturers to continue building what has sold in the 

past. Manufacturers are reluctant to make costly major engineering and design changes 

to increase fuel economy in this scenario. If market trends continue to prefer heavier 
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and more powerful vehicles, technologies that could be used to increase fuel economy 

will be needed just to remain at the current level. 

National Fuel Efficiency Policy 
The President issued a new national policy, in 2010, to increase fuel economy and 

reduce greenhouse gas emissions for all new cars and trucks sold in the U.S. The new 

standards for model years 2012 through 2016 light-duty vehicles will reduce 

greenhouse gas emissions while offering improved fuel economy. The EPA is finalizing 

the first-ever national greenhouse gas (GHG) emissions standard under the Clean Air 

Act, and the NHTSA is finalizing Corporate Average Fuel Economy (CAFE) standards 

under the Energy Policy and Conservation Act. The standards are expected to save 1.8 

billion barrels of oil with a reduction of about 900 million metric tons of GHG emissions. 

This would exceed the 2007 CAFE law passed which required an average fuel economy 

of 35 mpg by 2020.   

The new standards apply to new passenger cars, light-duty trucks, and medium-duty 

passenger vehicles for model years 2012 through 2016. The EPA GHG standards 

require these vehicles to meet an estimated combined average emissions level of 250 

grams of carbon dioxide (CO2) per mile in model year 2016; equivalent to 35.5 miles per 

gallon. The ruling will reduce GHG emissions, improve energy security, save fuel, and 

provide clarity and predictability for manufacturers. 

EPA/NHTSA Heavy Duty National Program 
In 2006 Japan became the first country with fuel economy standards for heavy-duty 

vehicles. All of Japan’s fuel economy standards are based on vehicle weight. Japan’s 

fuel economy levels are mandated to improve 12% between 2002 and 2015. The U.S. 

EPA will finally implement heavy duty vehicle efficiency standards, which are expected 

to reduce fuel usage and GHG emissions for medium and heavy duty vehicles. The 

EPA’s program will increase energy security; benefiting consumers and businesses by 

lowering transportation costs and encouraging clean energy projects. Medium and 

heavy duty vehicles are the transportation segment’s second largest oil consumer and 

GHG emitter.  

 

The EPA and NHTSA estimate the new standards will reduce CO2e emissions by 

about 270 million metric tons and save about 530 million barrels of oil over the life of 

these vehicles. The EPA and NHTSA estimate the HD National Program will cost 

about $8 billion, but will be offset by fuel savings of about $50 billion over vehicle 

lifetimes.
  

The agencies estimated monetary benefits; from CO2 reduction, improved 

energy security, reduced refueling time, decreased traffic congestion, diminished 

noise, and the potential reduction in driving accidents; could yield $49 billion in societal 

net benefits over the lifetimes of model year 2014-2018 vehicles.  



48 

 

EPA N2O, CH4 and Air Conditioning Standards  
In addition to the CO2 standards, the EPA has adopted standards for N2O (nitrous 

oxide) and CH4 (methane) emissions. N2O and CH4 are important GHGs that 

contribute to climate change even more than CO2 at the same level of emissions. 

While today’s gasoline and diesel engines emit relatively low levels of N2O and CH4 

emissions, EPA standards will cap emission levels to ensure that manufacturers do not 

allow N2O and CH4 emissions of future engines to increase dramatically above current 

controlled low levels.  

Air conditioning (A/C) systems, especially in vehicles, contribute directly to GHG 

emissions through leakage of Hydro Fluorocarbon (HFC) refrigerants, which are 

powerful GHG pollutants. The EPA has adopted standards to ensure that high quality, 

low leakage components are used in each air conditioning system designed for heavy 

duty pickup trucks, vans, and semi-trucks.  

  

Transportation Trends 
Early in the 1900’s St. Louis was the fourth largest City in the United States with 

compact and walkable neighborhoods and a robust streetcar system.  Since then, 

affordable automobiles and a growing population resulted in an outward spread of 

growth, which was encouraged by public policy.  Most of the now suburban population 

travels to work in the City’s core or other suburban communities.   

 

Public Transportation Outlook 
Metro Transit St. Louis received initial approval on $3.8 million in grants for new buses, 

infrastructure upgrades; and to study ways to improve public transport along the 

Interstate 55 corridor.  Metro rail expansion seems to depend on federal and state 

funding of an intercity, high-speed rail network between Chicago, St. Louis, and Kansas 

City.  Although the Metro St. Louis organization is dedicated to sustainability, the plan 

does not mention purchasing hybrid or electric buses. The plan does mention 

converting buses to burn cleaner fuels.  
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Energy Intensity – Speed and Dependability  
Due to speed and dependability issues, less energy-intensive rail, water, and pipeline 

modes have gradually shifted to more energy intensive trucks and airfreight.  Fuel 

efficiency has decreased due to lack of policy, so that fuel economy of new passenger 

cars and light trucks has remained about the same since 1988. Today’s new passenger 

cars and light trucks actually get fewer miles per gallon than the vehicles sold fifteen 

years ago. Eroding fuel economy, increased travel, urban sprawl, and population growth 

have contributed to increased petroleum use and CO2 emissions. Transportation’s 

carbon emissions are forecast to increase by almost 50 %, which is faster than any 

other sector of the economy.  If this prediction holds, transportation will be responsible 

for 36 % of U.S. carbon emissions in 2020.  

Intermodal Efficiency 
Heavy-duty vehicles (medium- and heavy-duty trucks primarily used to haul freight) are 

the second-largest source of U.S. transportation GHGs. Heavy duty emissions 

increased 57 % from 1990 to 2003, compared to passenger “light-duty” vehicles which 

increased 19 % in the same time period. Heavy-duty vehicles accounted for 23 % of the 

on-road total GHG emissions in 2003, up from 18 % in 1990.  The greatest opportunity 

for improving operating efficiency of freight transport may be creating infrastructure to 

transfer freight fast and efficiently among modes. If intermodal transfers can be fast, 

reliable, and inexpensive; the best features of each mode can be combined to achieve 

greater energy efficiency than a single high-speed mode.   

Driver Behavior 
Eco-driving; simple driving tips that maximize fuel economy, like smooth acceleration 

and maintaining correct tire pressure, has been shown to reduce fuel consumption and 

CO2 emissions by 15% for the average driver.  Most countries now have educational 

eco-driving programs at a national or sub-national level, with varying levels of success. 

Typical programs use in car feedback instruments, which are available today for less 

than $200 for models 1996 or later with On-Board Diagnostic system (OBDII) cars; 

including gas, diesel, propane and hybrid vehicles. The Eco Driving web site has an 

online simulator educational tool. The European Union has mandated the fitting of gear 

shift indicators, to provide driver feedback, in all new cars beginning in 2012 models.    

Fuel Economy 
For a given automobile; technology, weight, and design remaining constant; the fuel 

used and CO2 emissions are primarily determined by acceleration and speed.  

Aerodynamic drag increases with higher speed as does rolling resistance.  Internal 

friction, from mechanical oil and water pumps, also increases with engine speed. 

Stopping, starting, and idling dramatically impact efficiency.  Fuel economy generally 

increases as speed increases, to about 40 miles per hour. Faster highway driving saves 

time but burns more fuel.  Increasing speed from 60 to 70 miles per hour decreases the 

http://ecodrivingusa.com/
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fuel economy of an average car from about 30 mpg to 25 mpg.  For example, a 60 mile 

trip at 70 miles per hour (mph), instead of 60 mph would save 8.6 minutes while burning 

.4 additional gallons of fuel.  With gasoline cost of $1.50 per gallon, it costs $0.60 to 

save 8.6 minutes, or about $4.20 per hour.  Most drivers would prefer to save time over 

fuel, depending on fuel price and other various factors.  

Transportation – Aircraft 
Although the Richmond Heights GHG inventory did not measure any aircraft or marine 

emissions, aircraft produced about 9 % of U.S. transportation greenhouse gas 

emissions in 2003. The airline industry is and will remain a major contributor of GHG 

emissions for the foreseeable future. 

Transportation – Marine 
Large marine engines burn residual fuel, which is thicker, that results in even higher 

particulate matter emissions. Container traffic at U.S. ports has grown by 90 % in the 

last decade (6.7 % each year) and continues to grow. The EPA can only regulate 

domestic vessels with no control over foreign vessel emissions. The cruise industry has 

grown 7.6% annually over the last decade. Critics state that cruise ships release three 

times more CO2 than airplanes. Over the past five years, the major cruise lines claim to 

have spent an average of $2 million dollars per ship to deal with waste management 

and emissions, cutting waste in half.  

Hybrid Technology 
Hybrid automobiles today have 30 to 40 % higher fuel economy than comparable 

conventional vehicles, but may cost $3,000 to $4,000 more to purchase, depending on 

current fuel prices.  Hybrids typically hold their resale value better than gasoline only 

powered automobiles.   Kelly Blue Book awarded the 2010 Toyota Prius as number one 

in the 2010 Best Resale Value Awards.  Automobile prices can be negotiable, 

regardless of automobile sticker prices. 
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Commuting 
Since 1995, public transportation usage has increased by 25 %. Transit riders rode over 

46 billion miles in 2004, reducing fuel use for private automobile travel. The 2001 

National Household Transportation Survey states that only half of all U.S. households 

have access to public transportation. For those with access, available public 

transportation does not always offer convenient transport to work, school, and other 

destinations. Those with access to public transportation have taken advantage of the 

opportunity. Significant investment and expansion of public transportation service 

across the United States would provide an enormous opportunity for U.S. households to 

reduce fuel consumption while the nation reduces petroleum fuel dependence. 

Infrastructure would need to be redesigned to maximize public transportation.  Mass 

transit is more effective in densely populated cities. 

People are “hitting the wall” when it comes to how far and how much they are willing to 

drive. Fuel prices, long commutes, housing prices, and transit availability are spurring a 

rebound in urban center growth. Telecommuting, social media, and online shopping 

have reduced the need for people to leave the home.  Cities become dysfunctional 

when they grow too large to successfully navigate in an hour.  Dysfunctional cities result 

in a stressed-out population where cars, bikes, and transit compete for bigger shares of 

city budgets and road space.   

Driving Trends 
The two largest current trendsetters are aging baby boomers and their young-adult 

children. These children are currently at the age when they should be getting a drivers’ 

license.  U.S. transportation data shows that many of them are putting off this rite of 

passage well into their 20’s.  Some of these children never to learn to drive, considering 

cars to be obsolete technology. Most people reduce driving by about 50 per cent once 

they stop working full-time.  Market research suggests that a growing segment of 

society wants shorter commute time, nearby shopping and services, diverse 

transportation options; and will frequently select smaller lots and attached homes where 

these features exist.  

 

Pricing Strategy 
Pricing strategies at the national level generate GHG reductions. An additional fee of 

$0.60 per gallon in 2015 increasing to $1.25 per gallon by 2050 could result in an 

additional 17 % reduction in GHG emissions in 2050 from a baseline number of vehicle 

miles traveled.  Other advances in technology; such as higher fuel efficiency would help 

even more. 
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Transportation and Health 
Two known asthma triggers, secondhand smoke and air pollution, have actually 

decreased in recent years, yet the rate of asthma patients is rising. See the chart below 

for costs attributed to asthma.   

 

 
 

Climate change will affect human health quality in multiple ways.  Some air pollutants 

cause respiratory disease or enhance effects of respiratory disease in vulnerable 

individuals. Prolonged drought leads to more dust and particulate pollution while 

increased rainfall may create more molds.  Both affect asthma and allergy sufferers.  

Drought, reduced water quality, and temperature increases contribute to growth of 

harmful algal blooms that produce toxins.  These toxins can become aerosolized to 

increase frequency and severity of respiratory diseases.  Asthma is only one of many 

health issues linked to climate change.  For a summary of the health effects of climate 

change, visit the Centers for Disease Control and Prevention’s web site.  

Street and Exterior Lighting 
The Lighting Research Center (LRC) studied night time lighting and conditions to 

determine appropriate light levels and the type of light needed to enhance visual clarity.  

http://www.cdc.gov/climatechange/effects/default.htm
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Light sources with shorter wavelengths, “cool lighting”, was determined to be necessary. 

The LRC developed a unified photometry system based on this understanding.   

Induction lighting was tested by simulating driving  

situations. Test subjects reported better levels of  

“visibility, safety, security, brightness, and color  

rendering”, both as pedestrians and drivers, with 

induction lighting. Induction lighting uses 30 to 50 % 

less energy  than existing lighting technology. Testing 

in other locations resulted in similar results. These 

case studies present compelling evidence  that park and street lighting retrofits with 

energy efficient induction lighting can effectively replicate natural light, improve 

brightness, visual sharpness, and enhance public safety.  The bonus benefits are: 

reduced light pollution, energy usage, and greenhouse gas emissions.   

Conventional street lights use photocells to turn the lights on at dusk and off at dawn; 

and burn at a consistent power level through the night. Conventional street lights also 

fail and require someone to detect that failure. Intel is testing intelligent and adaptive 

street lighting that would give utility companies flexible control at the street pole level to 

match actual local conditions; automobile and pedestrian traffic volume, ambient light 

levels, and weather conditions. The “smart system” would also enable utilities to 

proactively manage lamp and photocell failures. 

Intelligent street lights connected over mesh networks provide new control possibilities.  

Lights can monitor and analyze power consumption, set street lights to a flash mode for 

emergency situations, and control electronic signage on light poles.  Used in 

conjunction with LED technology, smart street lights can provide data to cities and 

power utilities to help reduce electric power consumption and reduce maintenance 

needs. 

Light pollution is a modern term resulting from bad lighting design and existing 

technology, where excess artificial light leaks upward into the sky, instead of focusing 

downward where it is needed.  The excess lighting radically affects light levels and 

rhythms for many forms of life.  Humans have assumed that animals have adapted, but 

wherever artificial light spills into the natural world, some aspect of animal life is 

affected.    

The Built Environment and Community Planning 
With high fuel prices and high unemployment rates, the demand for urban sprawl 

housing has declined, resulting in oversupply and reduced value. At the same time, 

communities all over the United States are faced with the perpetual issue of a lack of 

Magnetic induction lamps are 
basically fluorescent lamps 
with electromagnets wrapped 
around a part of the tube, or 
inserted inside the lamp. 
Induction lighting is very 
energy efficient. 

http://knol.google.com/k/how-induction-lamps-work
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affordable housing.  Many land use projects face broad review to discover and minimize 

negative impacts, but planning practices face several weaknesses.  

  

 Little or no analysis is considered for multiple transportation choices 

 Analysis neglects impact on accessibility, community mix, and housing 

affordability 

 Environmental analysis typically ignores more common habitats/features 

 Land use considered in project planning ignores existing policies and facilities  

 There is no mechanism to convert existing underused roads and parking lots 

back to green space 
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Monetized Impact Evaluation 
Monetizing environmental impacts can be incorporated into economic analysis; along 

with traditional market impacts to make better decisions. These values can be used to 

determine the external benefits provided by sustainable infrastructure to determine the 

full cost of developing a space.  These methods incorporate environmental and visual 

benefits to neighboring people; with increased local property values, tax revenues, 

avoided public service costs; as compared with land development, additional farmland 

productivity, improved air and water quality, and possible support for businesses like 

tourism and fisheries. 

 

Table 17 displays an example of a generic cost structure. For each hectare of land 

converted to another use, the dollar value in the intersecting cell displays the change in 

external environmental benefits. The illustrated example displays converting land from 

second-growth forest to pavement; with an environmental cost valued at $60,000 per 

hectare. Indirect impacts are: traffic noise, pollution, and introduced species.  Land 

within 500 meters of a road can assume about half the cost. 

 

 

A proposed road project that requires paving 20 hectares of farmland and 10 acres of 

second growth forest will result in development on 10 hectares of second growth forest 

with noise and pollution impacts to 5 hectares of wetland, 20 hectares of second growth 

forest, and 30 hectares of farmland. Table 18 illustrates the associated cost summary.  
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Heat Island Effect Health Implications 
Increased daytime temperatures and higher air pollution contribute to general 

discomfort, respiratory problems, heat cramps, heat exhaustion, non-fatal heat stroke, 

and heat-related mortality. From 1979 - 2003 the U.S. Center for Disease Control and 

Prevention estimated that excessive heat exposure contributed to more than 8,000 

premature deaths, which is larger than the mortalities that resulted from hurricanes, 

lightning, tornadoes, floods, and earthquakes combined in that time period.  

 

Increasing the number of City trees is one way to fight poor air quality and the urban 

heat island effect.  “Research shows significant short-term improvements in air quality in 

urban areas with 100 % tree cover.” Trees can reduce hourly ozone up to 15 %, sulfur 

dioxide by 14 %, and particulate matter by 13 %. U.S. trees remove about 784,000 tons 

of pollution annually, with a value estimated at $3.8 billion.  A single large healthy tree 

can remove more than 300 pounds of carbon dioxide annually from the atmosphere.     

 

 

Value of Green Infrastructure 
Economics studies have for the most part undervalued or ignored sustainable practices.  

An externality is a byproduct that does not monetarily affect the producer of a product, 

but does impact the standard of living of society as a whole.  One positive externality is 

environmental clean-up and research. A cleaner environment benefits society, but does 

not increase profits for the responsible company. Negative externalities are much more 

common. Pollution is a very common negative externality.  

 

A company that pollutes loses no money from polluting. Companies are not required to 

fully measure all the economic costs from their actions.  Consequently, society as a 

whole pays to fix pollution, usually at a much higher price than designing sustainability 

into the product would have cost. This eventually leads to inefficient resource allocation 
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and social injustice. The poor are typically disproportionately affected by environmental 

externalities and have the least access to medical treatment and legal protection for 

issues related to environmental harm.  

Building Efficiency Trends 
Building energy use is affected by factors such as: location, physical characteristics, 

age, equipment efficiency, occupant habits, income, and fuel mix; to name just a few. 

Since 1980, two main trends have been noted in building energy use. The first is an 

increasing energy efficiency of building and equipment for traditional end uses such as 

HVAC, water heating, refrigeration, and lighting. The second is a fuel-mix shift, to a 

higher proportion of electricity usage. The underlying causes for increased electricity 

usage are increased service sector growth and a population shift from the Northeast 

and Midwest to the South and West, which has increased the use of air conditioning. 

 

The service sector increased 47 % between 1984 and 1997.  The resulting commercial 

building stock increased about 25 % between 1979 and 1995. While the commercial 

building sector increased, the housing stock grew by 25 million, a 33 % increase from 

1958 to 1978.  Some of the housing growth was in multiple family units; which use 

relatively less energy per household; while overall electricity use increased. Total 

residential sector energy use fell 3 % between 1978 and 1997 as did energy use per 

housing unit (138 million Btu per housing unit in 1978 to 101 million Btu in 1997).  

Remarkably electricity use increased a whopping 43 % in the same period. Average 

home size and number of homes increased while household size decreased, spurring 

demand for additional electrical appliances. Consequently, appliance and lighting 

energy use increased from 17 to 27 % of total energy used from 1978 to 1997.  

 

Income and Wealth 
The U.S. has had economic growth since 1980 primarily, until recently. Until recently, 

only three official recessions have occurred. Gross Domestic Product (GDP) increased 

75 % from 1980 to 1998 (4.6 trillion real dollars in 1980 versus 8.1 trillion real dollars in 

1998). 

The personal consumption spending (a component of GDP) grew by 82 % from 1980 to 

1997, due to increases in disposable personal income (DPI) and reduced the annual 

savings rate, from 10.2 % in 1980 to 3.7 % in 1998 as a % of GDP. Since 1970, a 

generation of new wealth increased GDP more than $700 billion per year on average, 

pushing middle class families into higher earning brackets. This shift from savers to 

investors, along with increased two-wage households and the associated time 

constraints on these households, drove demand for durable and nondurable goods and 
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services. This increased demand also drove demand for inputs of goods and services, 

especially energy.  

Historically, the number of households has grown faster than population growth and this 

trend continues today. Smaller households use less energy individually, but use more 

energy collectively, since each household duplicates many of the same appliances that 

a larger household would share.  As population grows, the quantity of smaller 

households demanding more goods and services correspondingly increases. 

Generally from 1980 to current day, more married women joined the working force, 

raising household income levels.  An increase in two wage families contributes to 

increased energy use as people use more labor saving devices, which typically use 

more energy (like washers, dryers, and dishwashers). Time constraints of two wage 

families also drove demand for food prepared outside the home; which spurred new 

business to meet that increased demand; which also increased energy usage. Energy 

use increased 28 % in food service buildings between 1986 and 1995.  Microwave 

ovens saturated the market in the same time period to alleviate time constraints on two 

wage families.  Microwave ovens do save energy and time overall to cook with, but the 

energy saved from using microwaves shifted to other sectors. 

Between 1980 and 1996, the U.S. number of senior citizens grew by 23 %; most still 

living in their own household. Seniors use about the same amount of energy, but the 

mix of energy typically is less energy for air conditioning, water heating, and appliances; 

but more energy for space heat; than the U.S. average. Many senior citizens tend to live 

in older, less insulated homes, resulting in higher energy usage. 

The aging population also drove construction of medical facilities. Energy use in health 

care buildings grew by 21 % and the number of health care buildings grew by 72 %. 

After the oil crisis in the 1970's, GDP growth began to exceed primary energy use as 

efficiency standards increased. Simultaneously changes in building fuel mix occurred, 

primarily a decline in the use of fuel oil, with increased electricity use. Despite the 

increasing electrification, the carbon emission growth was less than the energy use 

growth. “The gap between carbon emissions and energy use is due to changes in the 

mix of fuels used to generate electricity, outside the buildings sector. In particular, the 

1980's saw an increase in the proportion of electricity generated from nuclear energy, 

and a decline in the carbon-emitting fossil fuel component of generation.”  Nowadays 

coal and nuclear power are the primary fuels used to create electricity in Missouri.  Coal 

has high greenhouse emission and is a dirty fuel for creating electricity.  Missouri has 

relatively low, highly subsidized, energy prices; which makes it difficult for most people 

to justify purchasing alternative energy which has a long payback period.   
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Waste 
Electronic waste (e-waste) results when consumer, business, and household devices 

(including computers, refrigerators, fax machines, cell phones, televisions, etc.) become 

obsolete or otherwise unwanted and are disposed of or sent away for recycling. Much of 

the e-waste is traded from industrialized nations to developing countries. In 2002, the 

U.S. exported 10.2 million obsolete computers to Asia. Most “recycling” is done 

improperly creating serious human health risk and environmental pollution. 

 

E-wastes can contain up to 1,000 toxic substances including: lead, chromium, and 

plastic additives. The following elements are found in large amounts: epoxy resins, 

fiberglass, polychlorinated biphenyls (PCBs), polyvinyl chloride (PVC), lead, tin, copper, 

silicon, beryllium, carbon, iron and aluminum. Elements found in small amounts include 

cadmium, mercury, and thallium. Elements found in trace amounts include americium, 

antimony, arsenic, barium, bismuth, boron, cobalt, europium, gallium, germanium, gold, 

indium, lithium, manganese, nickel, niobium, palladium, platinum, rhodium, ruthenium, 

selenium, silver, tantalum, terbium, thorium, titanium, vanadium, and yttrium. 

 

Many secondary markets for e-waste have emerged. U.S. entrepreneurs have benefited 

greatly from a culture that is willing to pay for disposal of e-waste, frequently Asian 

markets. E-waste exporters have little input into the recycling process of e-wastes and 

are not motivated to see that e-wastes are recycled properly. An Asian recycler usually 

removes the parts they find valuable, discarding the rest. Many Asian countries seek e-

waste to mine the raw materials, which are beginning to become scarce and more 

costly. Some countries see e-waste usage as a way to advance their own technology 

rapidly in the pursuit of industrialization for faster economic growth. Some argue that it 

is acceptable to absorb environmental degradation in the short-term for greater 

standards of living in the future, despite the human and environmental damage done. 

 

 

Some manufacturers are beginning to recognize and act on e-waste issues by 

designing more sustainable products and an approach which makes recycling safer. 

These products are designed to use fewer natural resources, less energy in 

manufacture and are adaptable for future applications; to help eliminate the e-waste 

problem. “EPEAT ® is the definitive global registry for greener electronics.”  The U.S. 

EPA also has a standard for electronic product recycling: R2 E-Cycling Guidelines.   
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Water 
Global freshwater demand has tripled in the last half century and will continue to grow 

as population increases. The world is incurring a vast water deficit. Globally millions of 

irrigation wells have been drilled, pushing water withdrawal past recharge rates. 

Government bodies have failed to limit pumping to a sustainable level, resulting in 

falling water tables in the largest countries; the U.S., China, and India, who also are the 

world’s largest grain producers. Shrinking water supplies endanger the natural 

environment, food and energy production, and homeland security.   

 

Falling water tables are invisible to the average person, but rivers that are dry or 

reduced to mere streams are visible evidence of reduced water availability. The 

Colorado, a major southwestern U.S. river and the Yellow, the largest river in northern 

China; are evidence of this occurrence.  “Compounding the growing demand for water is 

the demand for hydroelectric power, which has grown even faster.” Damming and 

diverting rivers has resulted in many dry riverbeds. As water tables fell, water springs 

that feed rivers have gone dry, reducing river flows. Since 1950, the number of dams, 

taller than 15 meters, has increased from 5,000 to 45,000. Each dam decreases the 

flow of a river. Energy required for irrigation pumping increases as water tables fall. 

India and China react by building more coal-fired power plants to meet the increased 

demand.  

 

The U.S. Department of Agriculture, states that underground water table levels have 

dropped more than 100 feet in parts of Texas, Oklahoma, and Kansas, three leading 

grain producing states. Consequently, wells on thousands of farms in the southern 

Great Plains, have gone dry. Farmers have no alternative except to resort to lower 
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yielding dry land farming methods. Irrigated land accounts for only one-fifth of the U.S. 

grain harvest, compared to almost three-fifths of crop land in India and four-fifths in 

China. Residential homes account for 55% of the public water supply usage in the U.S. 

Of the 26 billion gallons of water consumed daily in the United States, approximately 7.8 

billion gallons, or 30 %, is used outdoors, primarily for landscaping. The typical 

suburban lawn consumes 10,000 gallons of water above and beyond rainwater each 

year.  Swimming pools are a costly luxury for homeowners and the environment. Pool 

pumps may use more energy than all home appliances combined. The Natural 

Resources Defense Council (NRDC) estimates that our nation’s 4.5 million in-ground 

pools produce 10 million tons of CO2 emissions annually. 

 

As cities grow, their water and wastewater disposal requirements grow. Water 

management has become a major problem in many cities as population continues to 

increase and cities sprawl. Water conflict between countries is more likely to gain media 

attention, but water competition between cities and farms is a growing issue.  Farmers 

usually lose, because current production methods require so much water to produce 

food. Farming frequently uses land in locations where irrigation is required. Countries 

concerned with economic growth and job creation usually choose cities over farming. 

 

Conditions are particularly harsh for many in urban areas which have grown in 

population but lack basic services. Services we take for granted in the U.S., including 

clean water and sanitation, are nonexistent for many people in other countries. Growth 

rates of megacities have simply overwhelmed capacities and resources of the 

responsible governments at all levels. People in these outlying areas constitute a pool 

of labor and are very important to economic growth. Their deplorable living conditions 

are a threat not only to the quality of life in these areas, but to a stable functional 

society.  

 

Technology exists to increase water efficiency and maximize existing water usage for 

city dwellers and farms.  More efficient irrigation, industrial and urban water recycling 

(gray water use), integrated farming, urban and hydroponic farming, legume cover crop 

use, intercropping, agroforestry, rainwater harvesting, and use of water efficient fixtures 

are just some of the ways to reduce water waste. In the U.S., through the use of water-

efficient fixtures and products, in conjunction with Energy Star ® appliances, a single 

home could save more than 10,000 gallons of water per year. 

 

Storm Water 

Non-Point Source (NPS) pollution is caused by rainfall or snowmelt moving over and 

through the ground. States report that NPS pollution is a major cause of water quality 
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problems. Good storm water management provides environmental, public health, and 

economic benefits. Every year billions of gallons of raw sewage mix with water from 

area storm sewers and pour into the Mississippi River. Some sewage goes directly into 

the river while some flows into tributaries, like the River Des Peres. Sewer overflow 

happens when it rains.  The sewage volume depends on storm severity and duration.  

 

In dry weather collected sewage goes to one of the two wastewater treatment plants, 

Bissell Point or Lemay, where it is cleaned and returned to the river. During severe rain 

events, much of the sewage does not make it to the treatment plant. Due to the 

antiquated overflow system sewer structure in older parts of St. Louis, the sewage 

combines with runoff water from storm sewers exceeding treatment plant capacity. The 

barriers that normally divert sewage to treatment plants are overwhelmed, so the 

overflow mixture heads straight into the Mississippi and local tributaries.  

 

Before 1850 most homes didn't have indoor plumbing.  All sewage and storm water 

drained into waterways or sinkholes. The sinkholes became "slough ponds" with 

disease-causing microbes.  St. Louis decided to build sewers to remove sewage from 

populated areas to convey it directly into the Mississippi. The first sewer construction 

began in 1849. The City grew and more sewers were built. These "combined" sewers 

carried both waste and storm overflow together. At the time, it was acceptable to use 

the Mississippi and its tributaries as a dilution system. By 1920 there were 870 miles of 

combined sewers serving the area.  An "interceptor" sewer was built below the River 

Des Peres. The interceptor channeled sewage in dry weather from the River Des Peres 

into the Mississippi. During storms the River Des Peres developed an odor as storm 

water runoff overwhelmed the interceptor system.  

 

As the City and county continued to grow in the mid-20th century, it was obvious the 

sewer system was insufficient. In 1954, the Metropolitan Sewer District (MSD) was 

established and about 120 billion gallons of wastewater went into local ditches, streams 

and rivers. In later years, MSD built a number of "interceptor" sewers to divert sewage 

toward treatment plants. The Lemay plant went online in 1968, followed by the Bissell 

plant in 1970. Both have since been upgraded to two stage treatment with other major 

improvements. Currently estimated overflow is reduced to "only" about 13 billion gallons 

per year.  

 

The following factors have resulted in this distasteful situation: 

 Poor design 
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 Population growth  

 Multiple bathrooms 

 Washing machines 

 Dishwashers 

 Lawn watering (and overwatering) 

 Impervious pavement resulting in large rainwater volume 

 Loss of trees from development 

 Previous 50-year storm events are now 5-25 year events 

 In cities about 60% of rain water enters storm water drains 

 In U.S. alone, impervious surfaces cover over 43,000 square miles 

 

Many older cities have similar storm water issues. Sewer infrastructure is simply not 

adequate to handle rain volume with the current issues. MSD has about $4 billion of 

improvements already underway in a long-term plan. If MSD wins regulatory approval, 

most of the money will go to "gray" improvements, like a new treatment facility and a 

diverter storage tunnel at the upper River Des Peres. Improvements will concentrate on 

greatly reducing combined sewer overflows into the River Des Peres, and other local 

streams. “In fact, the annual number of combined sewer overflows directly into the 

Mississippi would not be reduced.” 

 

There are techniques individuals and businesses can implement which lessen storm 

water impact. 

 Rain barrels 

 Rain gardens 

 Permeable surfaces  

 Planting native plants and trees 

 Green roofing 

 Bioretention areas 

 

Stormwater: what it is and how you can help   9:49 

 

Greenroofs 101 from Greenroofs.com  4:50 

 

http://www.youtube.com/watch?v=1VDdQ933O5E
http://www.youtube.com/watch?v=1VDdQ933O5E
http://www.youtube.com/watch?v=pp79mGpomf4
http://www.youtube.com/watch?v=pp79mGpomf4
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Many sustainable storm water techniques offer other advantages: 

 Green roofs can absorb up to 75% of rainfall 

 Roofs represent up to 32% of horizontal building surfaces 

 Green roofing retains storm water and delays peak storm water flow 

 Reduces heat island effect 

 Decreases storm water runoff volume 

 Improves water quality 

 Reduces greenhouse gas emissions via carbon sequestration 

 Improves property marketability and price 

 Reduces flooding 
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 Reduces soil erosion 

 Improves ground water quality 

 Storm water management is cheaper and more effective to improve water quality 

than building additional infrastructure 

 A full grown tree canopy can prevent up to 300 gallons of rainwater from 

reaching the surface of soil, annually 

 

 
 

Energy Efficiency Retrofit 
Statistics show that 85 % of a house's heat loss is straight up through the attic space. 

Houses built before the 1970’s, may have minimal insulation in the attic or empty 

cavities between the joists. Either way, these houses usually waste energy and money. 

There are many proven ways to save water and energy which are documented in 

publications, such as the “Save energy save money! 201 do-it-yourself projects, tips, 

and ideas” by the Editors of The Family Handyman. 

Deep Energy Retrofit 
“Deep energy retrofits” can improve a house’s energy efficiency up to 90% by 

addressing nearly all energy loads; space conditioning, hot water, lighting, appliances, 

and plug loads; and possibly even transportation. This level of energy reduction requires 

an intensive and extensive systems approach. The complex relationships between 

energy, indoor air quality, and thermal comfort must be thoughtfully developed through 
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design and construction. Passive solar design and renewable energy systems are 

common in these projects. Deep energy retrofits can be expensive. The example retrofit 

in Medford, Massachusetts featured on This New House (DIY Network) was for a three 

family unit. Half of the $144,000 cost was reimbursed by the utility company, but utility 

prices in Missouri are much lower than in other regions and incentives are less 

common. 

 

Energy Audit 
You can learn a great deal about your own home’s current use of energy by reviewing 

your utility bills.  Review bills from at least one year. Studying multiple years is better to 

determine patterns of usage. Consumers can review their utility bills online typically for 

a rolling calendar year. Consumers can also request data from utilities for multiple 

years. Blower-door testing, infrared imaging, and duct-blaster testing can provide good 

information about current energy consumption. An energy feedback tool, such as the 

Energy Detective and Kill A Watt  can help consumers measure electricity usage.  

 

Ventilation 
A deep energy retrofit will probably require changes to the entire building envelope and 

heating and cooling equipment. Moisture must be carefully managed due to the nature 

of the retrofit.  Making buildings tight usually necessitates additional ventilation. When 

heating and cooling needs are dramatically reduced, heating and cooling systems are 

usually downsized.  

 

Air Quality 
Americans typically spend 90 % or more time indoors. Indoor levels of pollutants may 

be two to five times higher; and occasionally more than 100 times higher; than outdoor 

levels. All homes should be tested for radon; an odorless, colorless gas that exists all 

over the U.S.  Testing is easy and remediation is fairly inexpensive, but requires a 

professional contractor with the ability to perform work that will ensure radon levels in 

living spaces are below the EPA’s acceptable range. 

 

In 1992, the EPA estimated that nearly one out of every 15 homes had radon 

concentrations above the recommended action level.  Effective ventilation becomes 

increasingly important as buildings become tighter.  Use of energy recovery systems 

http://www.theenergydetective.com/
http://www.killawattplus.com/?gclid=CKOT1Kit4awCFUHsKgodqlilog
http://www.epa.gov/radon/pubs/citguide.html#overview
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and variable speed heating/ventilation/air conditioning systems (HVAC) are ways to 

save money, reduce GHG, and improve air quality in buildings.        

 

Reducing electricity and gas usage can result in: 

 Cost savings  

 Reduction in electricity peak demand 

 Reduced need for new power plants 

 A more stable economy due to less dependency on fossil fuel use 

 Reduced GHG emission 

 Better air quality leading to better health and lowered medical expenses 

 Creates local jobs 

 
Return to Table of Contents 
 

 

 

 

Conclusions 
The City of Richmond Heights has taken a leadership role by performing a greenhouse 

gas inventory.  The work to be done requires strong leadership and buy in at all levels of 

the local government.  There are many opportunities for reducing greenhouse gas 

emissions while saving money for the local government and City residents.   

 

Transportation is likely the most difficult and will require the most effort.  Working with 

other cities to pool talent and resources is one way to achieve maximum results.  

Reducing vehicle miles traveled and increasing physical exercise will create a healthier 

more vibrant community.   

 

As the economy shifts away from a dependence on carbon‐based energy toward 

cleaner energy alternatives, new market demand is created for products and services 

which conserve resources. Households, businesses and the public sector end up saving 

money otherwise spent on energy which they can invest in purchasing capital upgrades 

or hiring new employees. GHG emissions are reduced and air quality improves.  
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Sustainability has been defined as meeting present needs without compromising the 

ability of future generations to meet their needs. Currently sustainability is at odds with 

traditional economics. Adam Smith’s traditional free market theory states that the 

invisible hand will maximize resources by producing the goods most highly valued by 

consumers, increasing economic well-being for society.  Earlier I stated that his theory 

does not take into account the true cost of resources.  Moving towards sustainability is a 

social challenge that will require modification to international and national law, urban 

and transportation planning, and individual lifestyles.  
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kWh Usage - Typical Office Equipment 

 

Here is an example. You have an old TV that uses 10 watts of standby power even 

when it's off. (Modern TV's are all <1 watt.) From cost page, here’s how to estimate the 

cost: 

 10 watts x 24 hours/day x 30.44 days/mo. = 7306 watt-hours  

 7306 watt-hours = 7.3 kWh  

 7.3 kWh x 15¢ = $1.10/mo.  
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MetroBus Emission Data - 2008 

Bus emissions 

     Oxides of Nitrogen 

[g/HP-HR] 

    419 buses ttl fleet emissions 1568 g/HP-HR (avg per bus 3.74g/HP-HR ) 

Nox lb/hr 

= 2.3 avg per bus      

  Nox TPY 

= 4.2 

 

avg per bus (9 - 11 hrs running per day) 

(TPY -- Tons per Year) 

    

       Particulates [g/HP-HR] 

    419 buses ttl fleet emissions 41.9 g/HP-HR (avg per bus .1 g/HP-HR) 

Part 

lb/hr= 0.06 avg per bus 

   Part TPY 

= 0.105 

avg per bus (9 - 11 hrs running 

per day) 

 

       Paratransit van 

Emissions 

    Oxides of Nitrogen 

[g/HP-HR] 

    123 vans ttl fleet emissions 307.5 g/HP-HR (avg per van 2.5g/HP-HR) 

Nox lb/hr 

= 1.1 avg per bus 

   Nox TPY 

= 2.02 

avg per bus (9 - 11 hrs running 

per day) 

 

       Particulates [g/HP-HR] 

    123 vans ttl fleet emissions 12.3g/HP-HR (avg per van .1g/HP-HR) 

Part 

lb/hr= 0.04 avg per bus 

   Part TPY 

= 0.08 

avg per bus (9 - 11 hrs running 

per day) 
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Research Appendix 
 
Return to Table of Contents 
 

http://ase.org/    Alliance to Save Energy 

 

http://ase.org/resources/choosing-bulb 

http://www.bulbs.com/   

     Light Bulb Guide 

 

http://www.thegreenguide.com/          Product Guide 

 

http://www.goodguide.com/  Product Guide 

 

http://static.foodnews.org/pdf/EWG-shoppers-guide.pdf   

     Environmental Working Group (Guides) 

 

http://www.epa.gov/               EPA Site 

 

http://www.energystar.gov/          Energy Star  ® 

 

http://greenerpenny.com/             Eco-Conscious Living Guide 

 

http://earth911.com/   Recycling – CFL and More 

 

http://www.epeat.net/   Environmentally Responsible Electronic Product Standard 

 

http://www.greenbuilding.com/          Guide for Remodeling/Building 

 

http://www.howtocompost.org/          Guide to Composting 

 

http://www.eatwellguide.org/             Food Guide 

 

http://www.fruitsandveggiesmorematters.org/   Seasonal Food Guide 

>Planning and Shopping-> What Fruits & Vegetables are in Season?    

 

http://www.thedailygreen.com/healthy-eating/eat-safe/Dirty-Dozen-Foods   

     Foods with Most/Least Pesticides 

 

http://www.dsireusa.org/   Incentive Database 

 

http://www.grants.gov/   Grants Database 

 

http://www.originalgreenenergy.com/      EnergyTips from Laclede Gas 

 

http://www.ameren.com/CommunityMembers/Environment/Pages/Environment.aspx   

                 Energy Tips from Ameren 

 

http://ase.org/
http://ase.org/resources/choosing-bulb
http://www.bulbs.com/
http://www.thegreenguide.com/
http://www.goodguide.com/
http://static.foodnews.org/pdf/EWG-shoppers-guide.pdf
http://www.epa.gov/
http://www.energystar.gov/
http://greenerpenny.com/
http://earth911.com/
http://www.epeat.net/
http://www.greenbuilding.com/
http://www.howtocompost.org/
http://www.eatwellguide.org/
http://www.fruitsandveggiesmorematters.org/
http://www.thedailygreen.com/healthy-eating/eat-safe/Dirty-Dozen-Foods
http://www.dsireusa.org/
http://www.grants.gov/
http://www.originalgreenenergy.com/
http://www.ameren.com/CommunityMembers/Environment/Pages/Environment.aspx
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http://www.recycling-revolution.com/recycling-benefits.html      

Why Recycle? 

 

http://livingefficiently.org/                   Energy Efficiency 

 

http://www.stlouisco.com/doh/waste/waste_mg.html             

Recycling 

Look for Hazardous Waste Collection Event Link  

 

http://www.stlouisco.com/doh/waste/2010_Recycling_drop-off_locations.pdf 

 

http://stlouis.craigslist.org/  Buy or Sell Stuff 

 

http://www.freecycle.org/  Free Stuff 

 

http://www.localharvest.org/food-coops/      

Find a Food Co-Op or Local Farm 

 

http://www.epa.gov/radon/pubs/citguide.html    

Radon Guide 

 

http://www.toolbase.org/                     Home Design Resources 

 

http://www.freecycle.org/                    Freecycle 

 

http://www.craigslist.org/about/sites   Craig’s List 

 

http://www.ewg.org/                      Environmental Working Group Guide 

 

http://www.catalogchoice.org/  Opt Out of Junk Mail 

 

 

http://vinegartips.com/scripts/pageViewSec.asp?id=7  

            Vinegar Uses 

 

http://www.greenit.net/index.html   

                Green Information Technology 

 

http://www.cosmeticsdatabase.com/  

     Cosmetic Safety Database 

 

http://portovert.com/home             Green Wedding Guide 

 

http://homeenergy.org/              Energy Efficient Home 

 

http://www.epa.gov/cleanenergy/energy-resources/calculator.html      

Carbon Calculator 

 

http://makeyourbuildingsworkstlouis.com/energy-efficiency-calculator/    

http://www.recycling-revolution.com/recycling-benefits.html
http://livingefficiently.org/
http://www.stlouisco.com/doh/waste/waste_mg.html
http://www.stlouisco.com/doh/waste/2010_Recycling_drop-off_locations.pdf
http://www.co.st-louis.mo.us/Doh/waste/waste_mg.html
http://www.co.st-louis.mo.us/Doh/waste/waste_mg.html
http://www.localharvest.org/food-coops/
http://www.epa.gov/radon/pubs/citguide.html
http://www.toolbase.org/
http://www.freecycle.org/
http://www.craigslist.org/about/sites
http://www.catalogchoice.org/
http://vinegartips.com/scripts/pageViewSec.asp?id=7
http://www.greenit.net/index.html
http://www.cosmeticsdatabase.com/
http://portovert.com/home
http://homeenergy.org/
http://www.epa.gov/cleanenergy/energy-resources/calculator.html
http://makeyourbuildingsworkstlouis.com/energy-efficiency-calculator/
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            Building Level Calculator/Estimator - Johnson Controls  

 

http://buildingsdatabook.eren.doe.gov/ 

     Building energy consumption Statistics 

 

http://www.gardenguides.com/how-to/tipstechniques/containerindoor/container.asp        

Container Gardening 

 

http://www.helpfulgardener.com/vegetable/2003/vegetable.html    

Gardening 

 

http://www.containergardeningtips.com/                         

Container Gardening 

 

Your local library     

 

http://www.stretcher.com/stories/08/08mar10d.cfm      

Frugal Gardening 

 

http://www.caastlc.org/programs3.html#weatherization    

     Weatherization Assistance 

 

http://www.stlouiscountysaves.com/  

http://www.stlouiscountysaves.com/Collateral/SLS.Eligible.Measures.List.pdf 

     Incentives for St. Louis residents 

 

http://www.fueleconomy.gov/feg/bestworst.shtml  

     Best and Worst Fuel Economy Information 

 

 

http://www.electronichouse.com/ Electronic House Information 

 

 

http://www.lrc.rpi.edu/researchareas/outdoor.asp 

Lighting Resource Center 

 

http://www.ledke.com/news/LED-Outdoor-Lighting.html 
     Exterior Lighting Research 

 

http://lumennow.org/   Lumen Coalition - Lighting Knowledge 
 

 

http://hes.lbl.gov/consumer/compare-summary 

     Home Energy Audit Tool 
 

 

http://efficientproducts.org/reports/plugload/Plug-Load-Summary-4-pager_FINAL_Rev_20Jul2009.pdf 

     Tapping into Plug Load Savings 

 

http://buildingsdatabook.eren.doe.gov/
http://www.gardenguides.com/how-to/tipstechniques/containerindoor/container.asp
http://www.helpfulgardener.com/vegetable/2003/vegetable.html
http://www.containergardeningtips.com/
http://www.stretcher.com/stories/08/08mar10d.cfm
http://www.caastlc.org/programs3.html#weatherization
http://www.stlouiscountysaves.com/
http://www.fueleconomy.gov/feg/bestworst.shtml
http://www.electronichouse.com/
http://www.lrc.rpi.edu/researchareas/outdoor.asp
http://www.ledke.com/news/LED-Outdoor-Lighting.html
http://lumennow.org/
http://hes.lbl.gov/consumer/compare-summary
http://efficientproducts.org/reports/plugload/Plug-Load-Summary-4-pager_FINAL_Rev_20Jul2009.pdf
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http://apps1.eere.energy.gov/buildings/tools_directory/software.cfm/ID=486/pagename=alpha_list      
     U.S. Department of Energy:  Energy Modeling Software  
 
 

http://www.wbdg.org/resources/measperfsustbldgs.php 

     Whole Building Design Guide  
 
 
http://www.nrel.gov/   National Renewable Energy Laboratory 
 

 

 

http://www.diynetwork.com/how-to/install-a-high-efficiency-replacement-bath-fan-and-light/index.html 
Installing High Efficiency Fans 

 

http://www.diynetwork.com/electrical/tips-on-increasing-attic-insulation-efficiency/index.html\  
     Adding Insulation 
 

 

http://www.sustainablecitynetwork.com/sustainability_projects/ 

     Sustainable City Network.   
 

http://www.smartcommunities.ncat.org/success/chittend.shtml     

     Creating Energy Smart Communities.   

 

http://www.businessofgovernment.org/reports 
     IBM Center–Business-Govt: Connecting Research to Practice.  
 
http://www.epa.gov/cleanenergy/energy-resources/calculator.html      

     Greenhouse Gas Emission Calculator 

 

 

http://www.epa.gov/WaterSense/our_water/why_water_efficiency.html 

http://www.epa.gov/WaterSense/water_efficiency/benefits_of_water_efficiency.html 

http://cfpub.epa.gov/npdes/home.cfm?program_id=6 

http://www.epa.gov/greenhomes/WholeHouse.htm 

http://www.epa.gov/heatisland/about/index.htm 

http://www.epa.gov/otaq/regs/nonroad/marinesi-equipld/420f08013.htm 

http://www.epa.gov/oms/climate/documents/420f11031.pdf 

http://www.epa.gov/otaq/climate/420f05003.pdf 

http://www.epa.gov/greenbuilding/pubs/gbstats.pdf 

http://www.epa.gov/WaterSense/our_water/why_water_efficiency.html 

http://www.epa.gov/climatechange/emissions/downloads11/US-GHG-Inventory-2011-Executive-

Summary.pdf   

              EPA Web Site - Various Topics 

 

 

http://apps1.eere.energy.gov/buildings/tools_directory/software.cfm/ID=486/pagename=alpha_list
http://www.wbdg.org/resources/measperfsustbldgs.php
http://www.nrel.gov/
file:///C:/Users/Teresa/Documents/ClimateActionInternship/LocalActionPlan/National%20Renewable%20Energy
http://www.diynetwork.com/how-to/install-a-high-efficiency-replacement-bath-fan-and-light/index.html
http://www.diynetwork.com/electrical/tips-on-increasing-attic-insulation-efficiency/index.html/
http://www.sustainablecitynetwork.com/sustainability_projects/
http://www.smartcommunities.ncat.org/success/chittend.shtml
http://www.businessofgovernment.org/reports
http://www.epa.gov/cleanenergy/energy-resources/calculator.html
http://www.epa.gov/WaterSense/water_efficiency/benefits_of_water_efficiency.html
http://cfpub.epa.gov/npdes/home.cfm?program_id=6
http://www.epa.gov/otaq/regs/nonroad/marinesi-equipld/420f08013.htm
http://www.epa.gov/oms/climate/documents/420f11031.pdf
http://www.epa.gov/otaq/climate/420f05003.pdf
http://www.epa.gov/greenbuilding/pubs/gbstats.pdf
http://www.epa.gov/climatechange/emissions/downloads11/US-GHG-Inventory-2011-Executive-Summary.pdf
http://www.epa.gov/climatechange/emissions/downloads11/US-GHG-Inventory-2011-Executive-Summary.pdf
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Glossary 
AFUE - Annual fuel utilization efficiency - A rating displaying furnace energy efficiency. 

The higher the AFUE number, the more efficient the unit. A 90% AFUE furnace uses 

90% of the fuel for heat while 10% is lost out the chimney. A 95% AFUE rated furnace 

uses 95% of the fuel for heat and 5% is lost. 

 

Air sealing - Air leakage, or infiltration, occurs when outside air enters a house 

uncontrollably through cracks and openings. Air sealing cracks and openings in your 

home can significantly reduce heating and cooling costs, improve building durability, 

and create a healthier indoor environment. 

 

Attic blanket - NASA Technology developed over 40 years ago, an attic blanket is a 

radiant barrier placed on the attic ceiling or floor to reflect solar heat, allowing the home 

to be cooler in the summer and warmer in the winter. 

 

Auxiliary Power Unit - A device on a vehicle that provides energy for functions other 

than propulsion. They are commonly found on large aircraft, as well as some large land 

vehicles. 

 

Blower Door Test - A diagnostic tool that measures the degree of a building’s “air 

tightness.” Usually performed by a trained energy auditor. 

 

Building Envelope - The physical separator between the interior and the exterior 

environments of a building.  

 

BTU - A British Thermal Unit - the amount of heat energy needed to raise the 

temperature of one pound of water by one degree Fahrenheit. 

 

CO - Carbon monoxide - is an odorless, colorless and toxic gas. Because it is 

impossible to see, taste or smell the toxic fumes, CO can kill you before you are aware 

it is in your home. At lower levels of exposure, CO causes mild effects that are often 

mistaken for the flu. These symptoms include headaches, dizziness, disorientation, 

nausea and fatigue. 

 

CO2e - Carbon Dioxide Equivalent - When a greenhouse gas is released into the 

atmosphere, its warming effect is described by referring to the number of tons of 

carbon dioxide that would have to be released to create the equivalent warming effect. 

This is its CO2e. Explanation: a number of gases have the effect of trapping heat when 
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they are released into the Earth‘s atmosphere. The trapped heat causes the Earth to 

warm, causing global warming. Different gases are more or less potent at trapping 

heat, and this characteristic is called their warming potential. The warming effect of a 

given greenhouse gas depends both on its warming potential and on the amount of the 

gas released. Because a standard unit is needed by which the effect of different gases 

can be compared, and because carbon dioxide is the most common greenhouse gas, 

the effects of other gases are converted to how many metric tons of carbon dioxide 

would be required to have an equivalent warming effect. This is CO2e.  

 

CACP 2009 - Is a one-stop emissions management tool to calculate and track GHG 

emissions associated with electricity, fuel use, and waste disposal. From ICLEI. 

 

CAPPA - Climate and Air Pollution Planning Assistant or CAPPA Version 1.5 - a 

decision support tool designed to help U.S. local governments explore, identify, and 

analyze potential climate and air pollution emissions reduction opportunities. From 

ICLEI. 

 

Caulk - A thick paste-like substance used to fill up a crack or seam to make it watertight 

or airtight and used around doors and windows to stop air infiltration, also called sealing 

the building envelope. 

CFL - Compact fluorescent lamp, also called compact fluorescent light, energy-saving 

light, and compact fluorescent tube, is a fluorescent lamp designed to replace an 

incandescent lamp; some types fit into light fixtures formerly used for incandescent 

lamps. Compared to general-service incandescent lamps giving the same amount of 

visible light, CFLs use less power (typically one fifth) and have a longer rated life (six to 

ten times average). In most countries, a CFL has a higher purchase price than an 

incandescent lamp, but can save over five times its purchase price in electricity costs 

over the lamp's lifetime.[Like all fluorescent lamps, CFLs contain mercury, which 

complicates their disposal.  

CFL Cleanup - CFL bulbs contain a small amount of mercury.  If a bulb breaks in your 

home, mercury vapor may continue to release from the bulb unless it is cleaned up 

properly. 

 People and pets should leave the room. Turn off your AC, furnace, and fans 

and open the window to air out the room for 5 to 10 minutes. 

 Use stiff paper, cardboard, sticky tape, a damp paper towel or disposable wet 

wipes for hard surfaces to collect all the broken glass and visible powder. 

http://www.iclei.org/
http://www.iclei.org/
http://en.wikipedia.org/wiki/Compact_fluorescent_lamp
http://en.wikipedia.org/wiki/Fluorescent_lamp
http://en.wikipedia.org/wiki/Incandescent_light_bulb
http://en.wikipedia.org/wiki/Light_fixture
http://en.wikipedia.org/wiki/Luminous_flux
http://en.wikipedia.org/wiki/Luminous_flux
http://en.wikipedia.org/wiki/Mercury_(element)
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 If you can, continue to air out the room where the bulb was broken for several 

hours leaving AC, furnace, and fans off and place broken CFL and clean up 

materials in a glass jar with a metal lid or a sealable plastic bag and dispose 

of properly. 

Please refer to the EPA website  for more about mercury in a CFL. 

CFL bulbs must be recycled properly to prevent mercury release.  Please refer to 

Earth 911 or your local home center for local CFL recycling center. 

Cool Roof - A cool or white roof is a roofing system which reflects the sun's rays, 

reducing the heat transfer into a building. Cool roofs offer both immediate and long-term 

savings in building energy costs. 

Daylighting - The use of windows, skylights, and solar tubes to bring sunlight into a 

building. 

Duct sealing – Sealing leaking duct joints in a heating and cooling system on new and 

existing systems can save money by directing conditioned air into your vents (instead of 

unconditioned spaces). 

Eco Driving - Simple driving practices and basic maintenance steps to save money and 

protect the environment at the same time. A typical EcoDriver can increase fuel 

efficiency by 15 % or more. 

Energy Audit - An energy inspection, combined with an analysis of the electric and 

natural gas flows for a home, building, process or system. The audit is conducted to find 

ways to reduce the amount of energy input into the system without causing adverse 

effects. Audit recommendations may include: caulking, window weather stripping, 

window insulation, door weather stripping, ceiling or wall insulation, windows, low flow 

shower heads, faucet aerators, gas water heater wrap, switch and outlet insulation, and 

hot water system whether electric or gas. The audit purpose is to calculate energy 

savings from improvements. 

Energy Star ® - The trusted, government backed symbol for energy efficiency to assist 

consumers in identifying products which save energy, money, and protect the 

environment.  

Energy Star Portfolio Manager - Portfolio Manager is an interactive energy 

management tool that allows you to track and assess energy and water consumption 

across individual or a portfolio of buildings in a secure online environment. You enter 

http://www.epa.gov/mercury/spills/
http://earth911.com/
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energy consumption and cost data into your Portfolio Manager account to benchmark 

building energy performance, assess energy management goals over time, and identify 

best opportunities for savings. 

EPEAT ® - The definitive global registry for greener electronics. It’s an easy-to-use 

resource for purchasers, manufacturers, resellers and others wanting to find and 

promote environmentally preferable products. 

Foam insulation - Insulation that conforms to the shape of the space or cavity being 

sealed. Foam insulation is used to seal building envelopes and insulate simultaneously, 

saving energy in all seasons. 

Greenhouse Effect - A process by which thermal radiation from a planetary surface is 

absorbed by atmospheric greenhouse gases, and is re-radiated in all directions. Since 

part of this re-radiation is back towards the surface, energy is transferred to the surface 

and the lower atmosphere. As a result, the temperature there is higher than it would be 

if direct heating by solar radiation were the only warming mechanism.  

GHG – Greenhouse Gas - Any of several gases (carbon dioxide, water vapor, 

methane, nitrous oxide, ozone, chlorofluorocarbons) that, when released into the 

atmosphere, have the effect of trapping heat. Different gases are more or less effective 

at trapping heat, and this characteristic is known as their warming potential.  

Green Roof - Also known as a “living roof”, green roofs serve several purposes.  Green 

roofing can absorb rainwater, provide insulation, create wildlife habitat, lower urban air 

temperatures to combat the heat island effect. There are two main types of green roofs.  

An intensive roof is thicker to support a wider variety of plants. Intensive roofing is 

heavier and requires more maintenance.  Extensive roofing is a thinner layer of 

vegetation requiring a lighter structure than the intensive green roof. 

Heat Island Effect - The principal reason is that buildings block surface heat from 

radiating into the relatively cold night sky. Two other reasons are changes in the thermal 

properties of surface materials and lack of evapotranspiration (the sum of evaporation 

and plant transpiration-for example through lack of vegetation) in urban areas. Materials 

commonly used in urban areas, such as concrete and asphalt, have significantly 

different thermal properties (including heat capacity and thermal conductivity) and 

surface radiative properties.  If a surface doesn't reflect light, it either absorbs or 

transmits light into surrounding rural areas. This causes a change in the energy balance 

of the urban area, often leading to higher temperatures than surrounding rural areas.  

Urban heat island  effects increase overall electricity demand, as well as peak demand, 

which generally occurs on hot summer weekday afternoons, when offices and homes 

http://en.wikipedia.org/wiki/Greenhouse_gas
http://en.wikipedia.org/wiki/Heat_island_effect
http://en.wikipedia.org/wiki/Roof
http://en.wikipedia.org/wiki/Thermal_radiation
http://en.wikipedia.org/wiki/Evapotranspiration
http://en.wikipedia.org/wiki/Evaporation
http://en.wikipedia.org/wiki/Plant
http://en.wikipedia.org/wiki/Transpiration
http://en.wikipedia.org/wiki/Concrete
http://en.wikipedia.org/wiki/Asphalt
http://en.wikipedia.org/wiki/Specific_heat_capacity
http://en.wikipedia.org/wiki/Thermal_conductivity
http://en.wikipedia.org/wiki/Energy_balance
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are running cooling systems, lights, and appliances. During extreme heat events, which 

are exacerbated by urban heat islands, the resulting demand for cooling can overload 

systems and require a utility to institute controlled, rolling brownouts or blackouts to 

avoid power outages. 

HCFC Refrigerant - HCFC refers to the chemical composition of the refrigerant. 

HydroChloro-Fluoro-Carbon indicates that the refrigerant is comprised of Hydrogen, 

Chlorine, Fluorine, and Carbon. Common HCFC refrigerants are R22. 

HFC Refrigerant - HFC refers to the chemical composition of the refrigerant. 

HydroFluoroCarbon indicates that the refrigerant is comprised of Hydrogen, Fluorine, 

and Carbon. Common HFC refrigerants are R134a. 

HVAC - Heating, Ventilation, Air Conditioning - Cooling and heating costs about half of 

a home's total energy bill. 

ICLEI - Local Governments for Sustainability is the leading nonprofit membership 

association devoted to local governments engaged in sustainability, climate protection, 

and clean energy initiatives. In the United States, ICLEI USA is the recognized leader in 

its field, creating cutting-edge tools and establishing national standards. 

Insulation - Used to reduce heat loss through a wall cavity by filling the air space with a 

porous material. These materials help to immobilize air and reduce drafts within the wall 

cavity, substantially reducing energy costs and potentially improving indoor air quality. 

 

Insulation, Blown In - Also called loose fill insulation, is used to insulate existing 

structures that previously had no insulation, or need additional insulation. Loose 

insulation is made up of loose particles which are blown into attic or wall cavities 

between the interior and exterior walls of a building. Installation of loose fill insulation is 

usually done by a professional. 

 

Inverter - An electrical device or converter that changes direct current (DC) into 

alternating current (AC).  

kWh - Kilowatthour or 1,000 watts/hour. Used as a measure of total electricity usage. 

LED - A light-emitting diode is a semiconductor light source. LEDs are used as indicator 

lamps in many devices and are increasingly used for other lighting. Introduced as a 

practical electronic component in 1962, early LEDs emitted low-intensity red light, but 

modern versions are available across the visible, ultraviolet and infrared wavelengths, 

with very high brightness. Compared to fluorescent bulbs, introduced at the 1939 

http://en.wikipedia.org/wiki/Semiconductor
http://en.wikipedia.org/wiki/Lighting
http://en.wikipedia.org/wiki/Visible_spectrum
http://en.wikipedia.org/wiki/Ultraviolet
http://en.wikipedia.org/wiki/Infrared
http://en.wikipedia.org/wiki/1939_World%27s_Fair
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World's Fair, advantages claimed for LED light bulbs are that they contain no mercury 

(unlike a Compact fluorescent lamp or CFL), that they turn on instantly, and that lifetime 

is unaffected by cycling on and off.  They are well suited for light fixtures where bulbs 

are often turned on and off. LED light bulbs are also mechanically robust; most other 

artificial light sources are fragile. White-light light-emitting diode lamps have longer life 

expectancy and higher efficiency (the same light for less electricity) than most other 

lighting. LED sources are compact, which gives flexibility in designing lighting fixtures 

and good control over the distribution of light with small reflectors or lenses. Because of 

the small size of LEDs, control of the spatial distribution of illumination is extremely 

flexible, and the light output and spatial distribution of a LED array can be controlled 

with no efficiency loss. 

Low-flow shower head - Restricts the gallons per minute (GPM) to reduce the amount 

of hot water used during a shower for reducing hot water energy costs. 

Metric Ton or Tonne - A metric ton is equal to 1,000 kilograms. It is the most 

commonly used unit for expressing greenhouse gas emissions. Using a “metric ton“ 

instead of the U.S.customary “ton“ allows for the accurate comparison of emissions in 

other countries. It is also represented as “tonne“ and is approximately 2,204 lbs.  

Occupancy sensors - An electronic switch used to sense movement to turn lighting on 

and off.  Typically used to save energy where humans frequently leave lighting on for 

extended periods unnecessarily. 

Phantom Power - Also known as Standby or Vampire Power. These products draw 

power 24 hours a day, often without the knowledge of the consumer. An individual 

product draws relatively little, but a typical American home has forty products constantly 

drawing power. Together these amount to almost 10% of residential electricity use. 

Photovoltaic (PV) solar panels - Is a method of converting sunlight into power. 

Photovoltaic power generation employs solar panels comprising a number of cells 

containing a photovoltaic material.  PV can be grid connected only or used with battery 

backup. 

 

Picture Frames (Digital) - Digital photo frames display photos in a slideshow format, 

usually with an adjustable time interval. Digital photo frames also offer an impressive 

opportunity for energy savings. 

 

Plasma TV - Creates a picture from a gas (plasma) filled with xenon and neon atoms 

and millions of electrically charged atoms and electrons that collide when you turn the 

power on. The energy the collision releases increases the energy level in the plasma 

http://en.wikipedia.org/wiki/1939_World%27s_Fair
http://en.wikipedia.org/wiki/Compact_fluorescent_lamp
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and the neon and xenon release photons of light (similar to the way neon lights work). 

Plasma TVs offer large viewing areas but are very thin. They offer excellent picture 

quality, are expensive, popular, and can be excessive energy users. 

Plug Load - The energy consumed by any electronic device that’s plugged into a 

socket. 

 

Power Strip/Smart Strip - A strip of electrical outlets, usually 4 to 6, that plugs into the 

wall outlet allowing several electric devices to be plugged into the same device. These 

power strips or smart strips include a manual switch to turn on and off all devices at one 

time while a smart strip has one or two outlets that sense something has been turned on 

or off. A smart strip can sense that a control appliance has been turned on to 

automatically turn on some equipment while restricting power to other equipment, thus 

giving it the term smart strip. 

 

Programmable Thermostat – Also called a setback thermostat, is designed to adjust 

the temperature according to a series of programmed settings that take effect at 

predetermined times of the day.  

Pure Power - Ameren Missouri’s voluntary renewable energy credit program. By 

signing up for Pure Power, customers support the development of wind power and other 

forms of renewable energy in Missouri and the Midwest through the purchase of 

certified renewable energy certificates (RECs). 

Radon – You can't see, smell, or taste radon. Radon occurs naturally from the natural 

breakdown of uranium in soil, rock, and water and gets into the air you breathe. Radon 

can be found all over the U.S. Radon can get into any type of building:  homes, offices, 

and schools resulting in a high indoor radon level. When you breathe air containing 

radon, you can get lung cancer. Radon is the second leading cause of lung cancer in 

the U.S. today.  

Renewable Energy - Comes from sources: the sun, wind, or geothermal, that are not 

used up after they produce electricity. 

SEER - Seasonal Energy Efficiency Ratio used for air conditioners. A higher SEER 

rating indicates higher energy efficiency. 
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Smart Grid - Refers to the continued incorporation of computer intelligence and 

communication systems into the electrical system of poles, wires, transformers, 

switches and meters, (known as the grid). 

Standby Power – Also called vampire power or phantom load - refers to the electric 

power consumed by electronic and electrical appliances while they are switched off  but 

continue to draw some power or in a standby mode. 

Tankless Water Heater – Also called demand water heater - provides hot water only as 

it is needed. Traditional storage water heaters produce standby energy losses that 

waste energy. 

T-12 Lamp – The “T” indicates the bulb shape is tubular.  The last number is the 

diameter in eighths of an inch. Traditional T-12 lighting uses more energy and operates 

with a higher energy using a magnetic ballast as compared to the electronic ballast 

found in a T-5 or T-8 light fixture. 

VOC - Volatile Organic Compounds are a large group of carbon-based chemicals that 

easily evaporate at room temperature. While most people can smell high levels of some 

VOCs, other VOCs have no odor. Odor does not indicate the level of risk from inhalation 

of this group of chemicals. There are thousands of different VOCs produced and used in 

our daily lives. Many products we have in our homes release or “off-gas” VOCs. The 

risk of health effects from inhaling any chemical depends on how much is in the air, how 

long and how often a person breathes it in. Breathing low levels of VOCs for long 

periods of time may increase some people’s risk of health problems. Several studies 

suggest that exposure to VOCs may make symptoms worse in people who have 

asthma or are particularly sensitive to chemicals. 

Variable Frequency Drive - A variable-frequency drive (VFD) is a system for 

controlling the rotational speed of an alternating current (AC) electric motor by 

controlling the frequency of the electrical power supplied to the motor 

Window Film - A thin layer or coating applied to the inside of a window or glass door to 

reflect the sun’s heat, resulting in a cooler room which also saves energy. 

Return to Table of Contents 

Table 1: Greenhouse Gases 

Greenhouse Gas 
Chemical 
Formula 

Global Warming 
Potential  

Carbon Dioxide CO2 1 

http://en.wikipedia.org/wiki/Electric_power
http://en.wikipedia.org/wiki/Electric_power
http://en.wikipedia.org/wiki/Sleep_mode
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Methane CH4 21 

Nitrous Oxide N2O 310 

Hydrofluorocarbons Various 43-11,700 

Perfluorocarbons Various 6,500-9,000 

Sulfur Hexafluoride SF6 23,900 

 

 

Air Sealing Links from Recommendation Table: 

 
http://www1.eere.energy.gov/buildings/about.html 

 

http://www.priorityinsulation.com/estimate_your_project.shtml   

 

http://www.ncdc.noaa.gov/oa/documentlibrary/hcs/hdd.200907-201012.pdf 

 

http://www.insulation-guide.com/Payback-on-Insulation.html 

 

http://www.insulation-guide.com/index.html 

http://www.energysavers.gov/your_home/insulation_airsealing/index.cfm/mytopic=11360 
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