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MINUTES 
 
GP-5  Motion to adopt the minutes of the meeting of the General Purposes 

Committee held on Monday, June 20, 2011. 

 

 
  

COMMUNITY SERVICES DEPARTMENT 
 
GP-11 1. REACHING CARBON NEUTRALITY – PROPOSED RICHMOND 

STRATEGY 
(File Ref. No. 01-0370-01/2011-Vol01) (REDMS No. 3230864) 

  TO VIEW eREPORT CLICK HERE 

  See Page GP-11 of the General Purposes agenda for full hardcopy report  

  Designated Speaker:  Margot Daykin

  STAFF RECOMMENDATION 

  (1) That the Carbon Responsible Strategy, as outlined in Attachment 5 of 
the staff report entitled “Reaching Carbon Neutrality – Proposed 
Richmond Strategy”, dated June 1, 2011 be adopted; and 

  (2) That the City work with the Province and UBCM to establish carbon 
compensation credits for Richmond-based initiatives. 
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GP-31 2. REACHING CARBON NEUTRALITY: ENERGY AND EMISSIONS 

INVENTORY AND RECOMMENDED EARLY ACTION 
(File Ref. No. 01-0370-01/2011-Vol01) (REDMS No. 3086030) 

  TO VIEW eREPORT CLICK HERE 

  See Page GP-31 of the General Purposes agenda for full hardcopy report  

  Designated Speaker:  Margot Daykin

  STAFF RECOMMENDATION 

  That greenhouse gas emission reduction action in corporate facilities and 
civic fleet use through the 2012 budget process and the other targeted action 
as presented in the report titled “Reaching Carbon Neutrality: Energy and 
Emissions Inventory and Recommended Early Action”, dated June 1, 2011, 
be endorsed. 

 
  

PLANNING AND DEVELOPMENT DEPARTMENT 
 
GP-129 3. REPORT FROM CITY REPRESENTATIVES ON VANCOUVER 

INTERNATIONAL AIRPORT AERONAUTICAL NOISE 
MANAGEMENT COMMITTEE (YVR ANMC) AND STATUS UPDATE 
OF RICHMOND AIRPORT NOISE CITIZENS ADVISORY TASK 
FORCE REPORT RECOMMENDATIONS 
(File Ref. No. 01-0153-04-01) (REDMS No. 2996497) 

  TO VIEW eREPORT CLICK HERE 

  See Page GP-129 of the General Purposes agenda for full hardcopy report  

  Designated Speaker:  Victor Wei

  STAFF RECOMMENDATION 

  (1) That a letter be sent to the Vancouver Airport Authority to: 

   (a) acknowledge the positive efforts made by the Authority towards 
addressing the Richmond Airport Noise Citizens Advisory Task 
Force recommendations; and 

   (b) request that the Authority provide a status report on its progress 
towards any outstanding Task Force recommendations as part 
of its next annual presentation to Council; and 

  (2) That the term of the Richmond Airport Noise Citizens Advisory Task 
Force be extended to March 2012 in order to provide feedback on the 
initiatives of the Control Zone Procedures Working Group of the 
YVR ANMC. 
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Date: 

Place: 

Present: 

City of 
Richmond 

General Purposes Committee 

Monday, June 20, 2011 

Anderson Room 
Riclunond City Hall 

Mayor Malcolm D. Brodie, Chair 
Councillor Linda Barnes 
Councillor Derek Dang 
Councillor Evelina Halsey-Brandt 
Councillor Greg Halsey-Brandt 
Councillor Sue Halsey-Brandt 
Councillor Ken Johnston 
Councillor Bill McNulty 
Councillor Harold Steves 

Minutes 

Call to Order: The Chair called the meeting to order at 4: 1 0 p.m. 

3240729 

AGENDA ADDITION 

It was moved and seconded 
That the matter of E-Comm role during the riots in Vancouver be added to 
the agenda as Item No.6. 

CARRIED 

MINUTES 

It was moved and seconded 
That the minutes of the meeting of the General Purposes Committee held on 
Monday, June 6, 2011, be adopted as circulated. 

CARRIED 

1. 
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General Purposes Committee 
Monday, June 20, 2011 

CORPORATE SERVICES DEPARTMENT 

1. APPOINTMENT OF CHIEF ELECTION OFFICER AND DEPUTY 
CHIEF ELECTION OFFICER FOR THE 2011 GENERAL LOCAL 
AND SCHOOL ELECTION 
(File Ref. No. 12-8125-60-01Nol 01) (REDMS No.3218577) 

That David Weber be appointed as Chief Election Officer, and that Gail 
Johnson be appointed Deputy Chief Election Officer,for the 2011 General 
Local and School Election. 

CARRIED 

2. 2011 CIVIC ELECTION UPDATE AND BYLAW AMENDMENT 
(File Ref. No. 12-8160-20-8778Nol 01) (REDMS No.3212349, 3228541, 2450679, 3225069) 

It was moved and seconded 
That Civic Election Administration and Procedure Bylaw No. 7244, 
Amendment Bylaw No. 8778, be introduced and given first, second and 
third readings. 

The question on the motion was not called, as a brief discussion took place 
about the 'Vote Anywhere' Initiative and the hours of operation for proposed 
voting places including Lansdowne Mall and Aberdeen Centre. The Director, 
City Clerk's, Office, David Weber, noted that both Lansdowne Mall and 
Aberdeen Centre have indicated a willingness to leave their doors open from 
8:00 a.m., to 8:00 p.m., for voters, and that the polling stations in the malls 
would be accessible to the public even if the rest of the shops were closed. 

In answer to a question about internet voting, Mr. Weber advised that the 
Province would be likely giving consideration to internet voting for the 2014 
election, as there was not adequate time to make the necessary legislative 
amendments and other preparations for the 2011 election. 

The question on the motion was then called, and it was CARRIED. 

3. DETERMINING ELECTION RESULTS WHERE A TIE VOTE 
EXISTS AFTER A JUDICIAL RECOUNT 
(File Ref. No. 12-8125-60-0INol 01) (REDMS No.3214869, 3218594) 

A discussion took place among Committee members and Mr. Weber about: 

• the responsibility of the Board of Education to pass their own bylaw on 
the matter of determining election results when a tie vote exists; 

• that runoff elections must be conducted in the manner that is equivalent 
to the original election with the same voting opportunities; 

• that a runoff election would be between all the candidates who were not 
successful in the original election; 

2. 
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General Purposes Committee 
Monday, June 20, 2011 

• concerns related to the costs of approximately $250,000 associated with 
having a runoff election on the same scale as the original election; 

• concerns that the determination by lot method is not a democratic 
process; and 

• the possibility of establishing legislation that allows runoff elections to 
take place just between the candidates that were tied. 

It was moved and seconded 
That Civic Election Administration and Procedure Bylaw No. 7244, 
Amendment Bylaw No. 8770, be introduced and given first, second and 
third readings. 

It was moved and seconded 

CARRIED 
OPPOSED: Cllrs. E. Halsey-Brandt 

S. Halsey-Brandt 

That a letter be written to the Minister of Community, Sport and Cultural 
Development and the local MLAs in support of the following legislative 
amendments: 

(1) that in the event of a tie vote following a judicial recount in a 
municipal election, that a runoff election on a reduced scale be 
permitted; and 

(2) that a runoff election be between only the candidates who received 
the same number of votes. 

CARRIED 

It was moved and seconded 
That a resolution on the matter be forwarded to the UBCM consistent with 
the wording of the letter to be written to the Minister of Community, Sport 
and Cultural Development and the local MLAs. 

CARRIED 

4. THE OATH OF OFFICE - RESPONSE TO COUNCIL REFERRAL 
(File Ref. No. 12-8060-20-8779Noi 01) (REDMS No.3225409, 3225402) 

A discussion ensued about the various options presented in the staff report for 
wording of the Oath of Office. Committee members expressed their opinions 
on their preferences, and as a result: 

It was moved and seconded 
(1) That the staff report titled "The Oath of Office - Response to Council 

Referral," dated May 30,2011 from the Director, City Clerk's Office, 
be receivedfor information; 

3. 
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General Purposes Committee 
Monday, June 20, 2011 

(2) That Civic Election Administration and Procedure Bylaw No. 7244, 
Amendment Bylaw No. 8779, be introduced and given first, second 
and third readings, with the Oath of Office worded as presented in 
Option 2 with additional wording from Option 1 of the staff report, to 
read as follows: 

1, ........ .. {name of person elected or appointed] .......... , do 
{swearj/{solemnly affirm] that: 

• 

• 

• 

1 will petform the duties of the office of {Mayorj/{Councillor] 
faithfully and with integrity and will not allow any private 
interest to influence my conduct in public matters; 

1 will abide by the statutes, bylaws and policies that govern the 
City and will promote openness, accountability, and responsible 
leadership; and 

1 will dedicate myself at all times to acting in the best interests of 
the residents of the City of Richmond. 

(3) That the option to take the Oath of Allegiance in conjunction with the 
Oath of Office continue to be provided to incoming Council members. 

CARRIED 

BUSINESS AND FINANCIAL SERVICES DEPARTMENT 

5. CITY CENTRE AREA TRANSITIONAL TAX EXEMPTION BYLAW 
NO. 8776 
(File Ref. No. 12-8060-20-8776) (REDMS No. 3228251) 

Andrew Nazareth, General Manager, Business and Financial Services, joined 
by Ivy Wong, Manager, Revenue, briefly reviewed his report and the criteria 
and conditions that must be met in order to qualifY for the tax exemption. Mr. 
Nazareth noted that the tax exemptions were only available over the next five 
years, and were not for the purpose of attracting new tenants, rather the focus 
was on retaining existing business and jobs in the City Centre Area. 

A discussion ensued about: 

• How the City would recover some of the costs associated with the tax 
exemption, including the possibility of having to distribute the tax 
burden to others within the same property classifications, or shifting it to 
other property classifications; 

• the anticipated new growth from City Centre Area properties, 
particularly properties around the Oval and in the Firbridge area; 

• the advertising requirements in connection with the City Centre Area 
Transitional Tax Exemption Bylaw No. 8776; 

4. 
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General Purposes Committee 
Monday, June 20, 2011 

• concerns about how to communicate with property owners who reside 
outside of the country, as well as all the tenants that will be affected, 
including the feasibility of hand delivering notices to business licence 
holders; and 

• and the drop in the mill rate since 2005. 

Staff were also directed to provide a map of the area eligible for the City 
Centre Area Transitional Tax Exemption prior to next Regular Council 
Meeting, scheduled to take place on Monday, June 27, 2011. 

It was moved and seconded 
(1) That the City Centre Area Transitional Tax Exemption Bylaw No. 

8776 be introduced and given first, second and third readings and 
that staff provide public notice in accordance with Sections 94 and 
227 of the Community Charter; and 

(2) That staff advise Council in due course about the method used to 
provide the notice to the owners and as many tenants as possible. 

CARRIED 

6. E-COMM DURING THE RIOTS 

Councillor Bill McNulty, provided an oral report on the role of E-Comm 
during the riots in Vancouver on June 15,2011. He noted that E-Comm's 
staff responded in a calm and professional manner while dealing with 
approximately four times the normal volume of 911 calls. Councillor 
McNulty also noted that E-Comm's radio system performed without any 
issues, and easily coped with the enormous increase in radio traffic. 

It was moved and seconded 
That the oral report regarding E-comm 's role during the Vancouver riots be 
receivedfor information. 

CARRIED 

ADJOURNMENT 

It was moved and seconded 
That the meeting adjourn (5:04 p.m.). 

CARRIED 

5. 
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Mayor Malcolm D. Brodie 
Chair 

General Purposes Committee 
Monday, June 20, 2011 

Certified a true and correct copy of the 
Minutes of the meeting of the General 
Purposes Committee of the Council of the 
City of Richmond held on Monday, 
Monday, June 20, 2011. 

Shanan Dhaliwal 
Executive Assistant 
City Clerk's Office 

6. 
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City of 
Richmond 

Report to Committee 

To: 

From: 

General Purposes Committee 

Cecilia Achiam, MCIP, BCSLA 
Interim Director, Sustainability and District Energy 
Senior Program Manager, CPMG, CAO's Office 

Date: June 1, 2011 

File: 01-0370-0112011-
VoI01 

Re: Reaching Carbon Neutrality - Proposed Richmond Strategy 

Staff Recommendation 

1. That Council adopt the strategy, as outlined in Attachment 5 of the attached report titled "Reaching 
Carbon Neutrality - Proposed Richmond Strategy", dated June 1,2011. 

2. That the City work with the Province and UBCM to establish carbon compensation credits for 
Richmond-based initiatives. 

Cecilia chiam, MCIP, BCSLA 
Interim Director, Sustainability and District Energy 
Senior Program Manager, CPMG, CAO's Office 
(604-276-4122) 

Att.5 

FOR ORIGINATING DEPARTMENT USE ONL V 

ROUTED To: CONCURRENCE C~RENCE OF GENERAL MANAGER 

Parks Y~ND IrZL: . 
Project Development VItN 0 
Community Safety Y rzlN 0 

REVIEWED BY TAG YES NO REVIEWED BY CAO 

Qjr 
NO 

W~£ D D 
-

3230864 
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Staff Report 

Origin 

The City of Riclunond has committed to becoming carbon neutral in its civic operations by 2012. The 
purpose of this report is to present to Council a proposed approach for meeting this commitment in a 
manner that itself is sustainable. The proposed approach supports the following Council Term Goal: 

Council Term Goal #7: "Sustainability and the Environment - Demonstrate leadership in and significant 
advancement of the City's agendafor sustainability through the development and implementation of a 
comprehensive strategy that among other objectives includes incorporating sustainability into our City 
policies and bylaws". 

Background 

Climate change is identified as one of the most pressing social, economic and environmental issues 
facing societyl. Responding effectively to climate change means taking action directed at: 

1. Climate Protection (i.e., avoid greater changes); and 

2. Climate Change Adaptation (i.e., increase ability to adapt to unavoidable changes). 

Climate protection involves reducing emissions, of greenhouse gases which are causing the atmosphere 
to retain greater levels of solar radiation. It also means protecting ecosystems which store and/or absorb 
greenhouse gases. 

In 2008, the City of Riclunond signed the BC Climate Action Charter, a voluntary agreement among the 
Province, Union of British Columbia Municipalities (UBCM) and local governments. This Charter 
signified the City's intention to work with the Province and UBCM to accelerate action for protecting 
the climate by reducing greenhouse gas emissions. The Charter commits 10,cal government to 3 goals: 

• becoming carbon neutral in civic operations by 2012; 
• measuring and reporting on their community greenhouse gas emissions profile; and 
• creating complete and compact communities, more energy efficient communities. 

The City's commitment to carbon neutrality is currently one of eight targets developed to-date and 
incorporated into the City's Sustainability Framework (Attachment 1). These targets include climate 
protection targets for the corporation and the community. The corporate target is to be carbon neutral by 
2012. The community target is to achieve a 33% greenhouse gas emission reduction from 20071eveis by 
2020 and an 80% greenhouse gas emission reduction by 2050. 

About Carbon Neutrality 

In broad terms, carbon neutrality involves two main actions: reducing internal greenhouse gas emissions 
and making investments to "offset" unavoidable emissions. An "offset" is compensatory measure made 
by an individual or company for their greenhouse gas emissions. To be considered an "offset", the 
compensatory measure must be made outside of an organization's core service areas. 

To achieve carbon neutrality, an organization must measure its levels of greenhouse gas emissions 
(commonly referred to as carbon footprint), reduce its emissions to the largest extent possible, invest in 
offsets to balance remaining unavoidable emissions and report activities (i.e., Measure, Reduce, Offset, 

1" Climate change is the defining challenge of our generation. Scientists warn we have less than 10 years to halt the global rise in 
greenhouse gas emissions ifwe are to avoid catastrophic cons.equences .... It is a practical and moral imperative." Ban Ki~moon. United 
Nations Secretary-General, 2009. 

3230864 
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and Report). These activities must be conducted each year and as such, carbon neutrality must be 
managed as an annual program. A glossary of climate change terminology is provided in Attachment 2. 

The Need for A Sustainable Approach to Carbon Neutrality 

Carbon neutrality has built momentum in accelerating climate protection action and is viewed as a 
potential catalyst to advance a low-carbon economy. By embedding the cost of greenhouse gas 
emissions, carbon neutrality helps business case decisions become closer in considering actual costs. 
However, carbon neutrality is a relatively new concept and the science and best management practices 
are continuing to be developed. While various protocols have been developed, no universally accepted 
practice has been established. As such, various standards exist for measuring greenhouse gas emissions 
and establishing offsets. Other challenges also exist that if inadequately managed, can risk corporate 
credibility, result in high costllimited gain outputs and/or otherwise impair the advancement of 
sustainability. These challenges are discussed in Attachment 3. 

To ensure that carbon neutrality is advanced in a way that is itself inherently sustainable (e.g., can be 
supported over the long-term, uses fiscal resources wisely, doesn't come at the expense of other 
important sustainability objectives, etc.), it is important that these challenges be well-managed and that 
the carbon neutrality agenda is guided by broader sustainability principles. 

City of Richmond's Climate Action 

Before the introduction of the Climate Action Charter, the City of Riclunond had adopted a 
comprehensive approach to climate change, inclusive of both greenhouse gas emissions reduction and 
climate change adaptation at both the corporate and community level. The City had also already 
implemented a wide range of action initiatives. At the corporate level, highlight initiatives include the 
city's High Performance Building Policy, corporate Green Fleet Policy, corporate recycling program, 
corporate energy-retrofit program and city carpool program. Community-based initiatives include the 
City'S land-use policies in support of complete and compact communities, green development policies, 
alternative transportation initiatives, community recycling program and outreach initiatives such as the 
Climate Change Showdown. Most recently, Riclunond Council adopted a Strategic Climate Change 
Program as part of its Sustainability Framework which established targets and set strategic direction. 

Council endorsed the recommendation to sign the Climate Charter as a means to continue its corporate 
leadership. However, the commitment was based on the fulfillment of specific conditions, namely that 
the Province would work with municipalities to develop a carbon neutral approach that was well
resourced and adequately flexible to address multiple local government interests. A copy of the Mayor's 
letter to the Premier and response letter from the Province is provided in Attachment 4. 

Emerging Provincial Climate Neutral Framework 

Since the launch of the BC Climate Action Charter, the Province has introduced a new program that 
enables those local governments who have signed the Charter to be reimbursed for their carbon tax 
expenditures. The Province has also been working with a joint committee with representatives from 
UBCM and local governments to develop a framework for establishing a carbon neutral protocol. The 

3230864 
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City, along with other local governments, has been working to influence the Provincial framework 
development to meet local governments' interests2

• 

Specifically, the City of Richmond has been advocating for a framework that: 

• advances carbon neutrality as part of a broader sustainability agenda (e.g., directs an appropriate 
level of investment to carbon neutrality in proportion to investment needs in other areas, uses 
public funds appropriately, etc.); 

• enables carbon offsets to be invested locally; 

• is fiscally sustainable for local governments, empowering municipalities to reduce their own 
greenhouse gas emissions and costs over time; 

• supports local government policy action (in addition to capital investment) that can result in 
emission reduction gains in the cornmunity; and 

• recognizes and supports strengthening carbon resiliency (e.g., the ability of urban forests and 
natural ecosystems to retain carbon). 

In May 2011, the Province released a proposed framework for guiding implementation of carbon 
neutrality3. The proposed framework outlines the four main steps for achieving carbon neutrality -
Measure, Reduce, Balance and/or Offset, and Report. Three options are proposed to balance/offset 
annual emissions: 

• Option 1 - Invest in Provincially-approved greenhouse gas emission reduction projects within 
local communities; 

• Option 2 - Invest in alternate community emission reduction projects as identified by local 
governments; 

• Option 3 - Purchase offsets through a third-party (e.g., Pacific Carbon Trust, etc.). 

The opportunity to reinvest compensation action locally has been provided in the framework with the 
introduction of Options 1 and 2. However, as currently designed, these options generally do not provide 
viable compensation action initiatives4

• As such; the proposed framework is predominately orientated 
towards the one option of purchasing third-party offsets. Third-party offsets are generally invested 
outside of local communities and often support greenhouse gas emission reduction in the private sector. 
There are additional challenges including a lack financial support and other tools for supporting local 
governments to reduce corporate greenhouse gas emissionss, and has not incorporated. considerations 
pertaining to either policy investments or strengthening carbon resiliency. 

2 A number of measures have been taken to influence Provincial framework development, including UBCM resolutions, correspondence to 
the Province through Metro Vancouver Regional Engineering Advisory Committee (REAC) and joint workshops and discussions with 
Provincial staff. 

, The Guidebook can be found at http://toolkit.bc.ca/sitesidefaultifiles/BecomingCarbonNeutral Guidebook OS.II.pdf 

4 Option 1 projects, which consist largely of fleet conversions and energy retrofits in non~City facilities, will be difficult to implement as 
they are unlikely to be considered an appropriate use of local government funds. Option 2 allows local governments to identify their own 
community-based projects but such projects are unlikely to be cost-effective given the burden of verification being sought. 

5 It has been suggested that local governments could use reimbursed carbon tax funds to purchase offsets. However, this would mean that 
these monies would no longer be available to support internal reduction actions and reduce the need to purchase offsets over time. As 
such, local governments would need to keep spending money to pay for corporate emissions. 

3230864 
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Richmond's Proposed Carbon Responsible Approach 

Recognizing that the Charter is voluntary, that it is a joint effort with UBCM and that the timelines 
being taken by the Province to develop a framework were leaving municipalities with very little time for 
implementation, the City of Richmond has been proactive in developing a made-in-Richmond strategy. 

The City's proposed Carbon Responsible Strategy is presented in Attachment 5. The City's strategy is 
based on the vision to address key challenges and achieve carbon neutrality in a cost-effective and 
sustainable manner. 

The City has already completed the first 3 steps to prepare for carbon neutrality, namely: 
• Explicitly embed carbon neutrality as one component within the City's Sustainability 

Framework; 
• Establish a Carbon Neutral Provisional Fund; and 
• Initiate embedding the cost of greenhouse gas emissions into the City's Land and Capital 

process by requiring that any relevant information pertaining to greenhouse gas emissions 
(growth and reductions) be included into project submission information. 

A separate report is being brought forward to fulfill the 4th step which is to establish a baseline for 
measuring emissions and propose early strategic action to reduce the City's carbon footprint. 

Analysis 

Reaching Agreement on Meeting Carbon Neutrality, in a Sustainable Manner 

While a strong concept in theory, it is challenging to implement carbon neutrality effectively. The City's 
proactive efforts have meant that the City of Richmond is well-informed about carbon neutrality and is 
in a strong position for advancing a strategy that meets City interests and Provincial objectives. 

A key feature of the City'S strategy is that it is seeking to advance carbon neutrality, not as an end-goal 
in itself, but as one strategy for reaching the much broader goal of community sustainability. By 
formally embedding carbon neutrality as one component within a broader sustainability agenda, the City 
of Richmond is able to advance carbon neutrality within a complete and balanced approach to 
sustainability. This means that the City is better able to able to direct appropriate level of resources 
given suite of sustainability objectives. (It is noted that corporate emissions account for about 1 % of 
community-wide emissions). 

Additional features of the City's approach include: 

• 
• 
• 

• 

a focus on retaining investment within the local community; 
a focus on reducing corporate emissions and reducing costs associated with offsets; 
a focus on cost-effective strategic action (e.g., reducing emissions that "count" first6

, leveraging 
all tools available to municipalities including policy instruments, fiscal incentives, land-use 
planning, procurement, capital investment; a focus on big value action that minimizes 
administrative costs, etc.); 
an emphasis on both greenhouse gas emission reduction (Le., creating less harm) and increasing 
carbon resiliency (i.e., creating value). 

6 As per protocol, carbon neutrality applies to a specific scope of emissions. While it is important to reduce emissions from all activities, a 
focus first on those emissions that have an associated carbon costs yields the dual benefit of increased climate protection and reduced 
corporate operational costs. 

3230864 
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It is recommended that Richmond Council adopt the proposed Richmond approach to carbon neutrality 
and that the City continue to work with the Province and UBCM to reach agreement on implementation. 
Staff will provide an update on progress in Fall 2011. 

Financial Implications 
The commitment to carbon neutrality seeks to reduce long-term costs associated with climate change by 
accelerating greenhouse gas emission reduction. The Provincial Framework means that the City would 
need to expend its carbon tax reimbursement on the investments outside of the Richmond community 
through the purchase of third-party offsets. This exchange would need to be continued as long as the 
City remained committed to carbon neutrality. 

Richmond's proposed strategy is aimed at retaining the carbon tax reimbursement within the Richmond 
community. The strategy also seeks to reduce corporate greenhouse emissions first, thereby, reducing 
offset costs which are expected to increase over time. The strategy also leverages all available municipal 
tools and leverages existing program and initiatives in order to develop low-cost reduction and 
compensation action initiatives that serve multiple community benefits. 

Financial Impact 

There is no additional cost to the City from this report. Costs associated with specific accelerated 
emission reduction action, compensation action development or other activities involved in 
implementing the proposed approach will be brought forward to Council for prior approval. 

Conclusion 

Demonstrating corporate leadership in doing its part to protect the climate and avoid dangerous levels of 
climate change, the City of Richmond committed to achieving carbon neutrality in its corporate 
operations by 2012. This report recommends that Council adopt a proposed made-in-Richmond 
approach to meet this commitment in an innovative manner that accelerates climate protection, meets 
multiple local govemment objectives and advances the broader sustainability agenda. 

Margot Daykin, M.R.M. 
Sustainability Manager, Community Services 
(604-276-4130) 

MD:md 
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ATTACHMENT 1 

City's Sustainability Framework and Carbon Neutral Commitment 

City's carbon neutral 
commitment for 
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Glossary 
The Science 
Carbon 

ATTACHMENT 2 

Glossary of Climate Change Terminology 

Carbon (C) is the building block of life. It Is the basic element in all living things, including 50% of the dry weight in the 
human body. In the form of carbon dioxide, carbon Is a powerful greenhouse gas. However, the term "carbon" used in 
discussing climate change does not just to refer to carbon dioxide. It includes the other powerful greenhouse gases, such 
as methane and nitrous oxide. 

Carbon Dioxide (CO,) 

A colourless, odourless gas, formed during breathing, combustion, and decaying of organic materials (e.g., plants, 
animals). Carbon dioxide is a major greenhouse gas, mainly emitted by the combustion of fossil fuels. 

Carbon Footprint 

Carbon footprint refers to the total amount of greenhouse gases produced by human activities. This is usually expressed 
in equivalent tons of carbon dioxide (CO,), which Is the major greenhouse gas. For example, when we burn fossil fuels to 
run our vehicles or heat our homes, we are releasing carbon dioxide. Almost all our products (food, clothing, materials, 
etc.) are brought to us through transportation which emit CO,. Our carbon footprint is the sum of the CO, emissions 
caused by our activities, usually calculated over a year. 

Climate 

The climate of an area is Its local weather conditions - such as temperature, precipitation (rainfall, snow, etc.), humidity, 
sunshine, cloudiness, wind, and air pressure. It is the weather averaged over a long period of time. 

Climate Change 

Changes in the climate of the earth as a whole, caused by human activities that release greenhouse gases. 

Fossil Fuels 

Fossil fuels, also known as minerai fuels, are natural resources such as coal, oil and natural gas. They are called "fossil" 
fuels because they are formed from the remains of ancient plant and animal life. 

Greenhouse Gases (GHGs) 

Surrounding the earth like a giant greenhouse, they maintain the earth's climate. The six primary greenhouse gases are: 
carbon dioxide (C02), methane (CH4), nitrous oxide (N20), sulphur hexafluoride (SF6), hydrofluorocarbons (HFCs) and 
perfluorocarbons (PFCs). 

Reservoir! Sinks 

A component of the climate system, other than the atmosphere, which has the capacity to store, accumulate, or release 
carbon or a greenhouse gas. "Oceans, soils, and forests are examples of reservoirs of carbon. 

Management Terminology 
Adaptation 

Adaptation is the adjustment in natural or human systems in response to actual or expected climatic stimuli or their 
effects, which moderates harm or exploits beneficial opportunities. The definition recognizes that humans can 
adjust to past ("actual") climate change and its impacts, or prepare for projected future ("expected") climate 
change and its impacts. 

Carbon Neutrality 

Carbon neutrality is a commitment to reduce greenhouse gas emissions (GHG) as much as possible and then to "offset" 
remaining emissions through emission reduction credits. Credits can be earned through various activities, including 
projects which displace fossil fuels (e.g., installation of solar or geothermal based energy systems, capture emissions (e.g., 
GHG releases from landfills) and projects that absorb GHGs from the atmosphere carbon sequestration projects (through 
reforestation). An organization is carbon neutral if it has calculated Its total emissions, taken measures to minimize those 
emissions, and used offsets to net residual emissions to zero. 
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Carbon Sequestration 

The process of increasing the carbon stored In a reservoir other than the atmosphere, in order to reduce carbon dioxide 
emitted by human activities. Carbon dioxide can be removed from the atmosphere through such actions as planting 
forests (trees absorb C02). This removal is temporary, though, because C02 returns to the atmosphere when plants die or 
are burned. 

GHG Emission Inventory 

A database that lists, by source, the amount of greenhouse gases discharged into the atmosphere over a given time 
period, such as a year. 

Offsets 

Offsets are project-based emission reductions or removals that are used to meet voluntary or regulatory emission 
reduction obligations. 

Targets 

A target is a desired level of performance to be attained by a certain timeframe. Targets are a commitment to 
improvement. 

Legislative and Policy Terminology 
Carbon Tax 

A surcharge on the carbon content of oil, coal, and gas that discourages the use of fossil fuels and aims to reduce carbon 
dioxide emissions. B.C. has introduced a carbon tax that will be revenue neutral, meaning all revenue generated by the 
tax will be returned to individuals and businesses through reductions in other taxes. 

Climate Action Charter 

This Charter establishes a joint local-provincial commitment to climate change and greenhouse gas reduction. The Charter 
is voluntary and if signed, commits local governments to: 

1. be carbon neutral in respect of operations by 2012, 
2. measure and report on community's GHG emissions profile; and 
3. create complete, compact, more energy efficient rural and urban communities. 

Climate Action Revenue Incentive Program (CARIP) 

Climate Action Revenue Incentive program is conditional grant that enables local governments to recoup 100% of their 
annual carbon tax expenditure. To be eligible, local governments must have signed the Climate Action Charter and 
commit to becoming carbon-neutral by 2012. 

Greenhouse Gas Reduction Targets Act (GCRTA) 

Brought into force on January 1, 2008, the Provincial GGRTA requires the public sector become carbon neutral by 2010 
and to make a public report available annually that details action taken towards carbon neutrality. The provincial 
government (including individual ministries and agencies), schools, colleges, universities, health authorities and Crown 
corporations are all included in this commitment. 

Local Government (Green Communities) Statutes Amendment Act (Bill 27) 

Introduced in April, 2008, Bill 27 requires local governments to include greenhouse gas emission targets, policies and 
actions in their Official Community Plans and Regional Growth Strategies. The legislation also enables local governments 
to use development permits to promote energy and water conservation, reduce greenhouse gases and encourage 
alternative transportation options for off-street parking. Developers who are building small housing units (29 square 
metres or less) are exempted from paying Development Cost Charges (DCC). Local governments also have the ability to 
waive or reduce DCC charges for green development including small lot subdivisions and affordable rental housing. 
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A IT ACHMENT 3 

Key Challenges Associated with Carbon Neutrality 

Carbon neutrality is a relatively new concept and the science and best management practices are 
continuing to evolve. Currently, there remains a number of key challenges that need to be well-managed 
to avoid potential pitfalls. 

Key management challenges include: 

1. Avoiding the "Paying to Pollute" agenda (where a dominant focus on offiets means that 
organizations achieve carbon neutrality with little reduction, and even potential growth, in their 
own levels of greenhouse gas emissions). 

2. Avoiding the "Continuous Payment" agenda (where a dominant focus on balancing emissions 
without adequate source reduction means organization must keep paying for emissions every 
year. With costs projected to increase overtime, this approach is not considered to be fiscally 
wise) 

3. Avoiding "Myopia" (where disproportionate level offocus is placed on achieving carbon 
neutrality, resulting in sub-optimal performance in advancing climate change adaptation and 
other equally important objectives of sustainability). 

3. Avoiding getting lost in "Minutia" (where disproportionate level offocus is placed on a 
relatively small amount of greenhouse gas emissions. resulting in failure to achieve bigger gains 
in more strategic areas. A key consideration for local governments is ensuring that the right 
balance of action is being advanced towards reducing corporate emissions which represent 
about J% of a community's emissions and supporting community-wide emissions which at 99%, 
represent the vast majority of emissions). 

4. Avoiding "Questionable Offsets" (which tarnish corporate reputations) 

5. Avoiding "Administrative Inefficiencies (where disproportionate amount of limited funds are 
being directed towards greenhouse gas emission accounting and transaction costs, rather than 
on-the-ground action) 

5. Creating "Carbon Resiliency - Doing Good not just Less Bad" (in practice, approaches to 
carbon neutrality have predominately been focussed on only one side of the carbon equation -
reducing the amount of emissions being emitted into the atmosphere. Much less focus has been 
placed on the other yet equally important side of the equation which are actions focussed on 
retaining carbon within the Earth's crust and/or withdrawing carbon from the atmosphere. This 
type of action is called carbon sequestration. Due to the difficulty in measuring sequestering 
value, initiatives that serve to actually improve conditions are generally left out of the carbon 
neutral agenda.) 
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Honourable Gordon Campbell 
PO Box 9041 
STN PROV GOVT 
Victoria BC 
V8W 9EI 

Dear Premier Campbell: 

Re: BelLocal Government Climate Change Action Cbarter 

The City of Richmond is deeply concerned about the challenges facing local communities and has been active in 
advancing sustainability through a wide range of action (see enclosed report: City of Richmond - Charting our Path 
Towards a Sustainable Community). Many of these initiatives are aimed at reducing greenhouse gas emissions (GHG) 

. at both the corporate and community level (Attachment 1: Synopsis of the City of Richmond's Climate Change 
program). 

The purpose of this letter is to advise that the City of Richmond supporta the Provincial government in its objectives to 
reduce GHG emissions and bas signed the Provincial Climate Change Action Charter. The City of Richmond is 
requesting, however, that the Province work with municipalities to develop a local government climate neutral program 
which considers multiple climate change objectives and does not deter resources away from other equally important 
priorities. 

Specificany, Richmond is seeking the development of a carbon neutral program which: 
a. is flexible to enable municipalities to develop tailored approaches which meet the intent of the Charter and 

integrate with multiple local sustainability priorities, 
b. supporta a comprebensive climate change approach, one which is supportive of both corporate and 

community-wide initiatives in the areas of emission reduction and adaptation, 
c. is supported by adequate municipal assistance (e.g., expertise, funding sources, technical resources, etc.) 
d. provides reasonable tlmeframes for local government implementation. 

A flexible and well-resourced local government carbon neutral program win best enable Richmond to pursue action that 
fits with the City'S comprehensive approach towards climate change. The City has adopted an overarcbing Climate 
Change Response Agenda which aims to pursue strategic action concurrently in 3 priority areas: communily 
empowerment, greenhouse gas emission reduetioll and adaptation planning to strengthen community resilie!l~Y.to ...... . 
unavoidable change. .,f;-:'. ,.., . .' , 
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The City of Richmond thanks the Province for adopting a leadership role in climate change management and looks 
forward to working with the Province and other local communities in developing and pursuing collective action for 
advancing climate change solutions for BC. 

;,+" truly, 7 ' 
/tM-Ct,. ~ 

/ 

Malcolm D. Brodie 
Mayor 

pc: Hon.lda Chong, Minister of Community Services and Minister Responsible for Seniors' and Women's Issues 
Hon, Barry Penner, Minister of Environment and Minister responsible for Water Stewardship Bnd Sustainable Communities 
Hon. Olga nich, Richmond MLA, Ministeroflabourand Citizens' Services 
Han. Linda Reid, RJchmond MLA, Ministery of State of Child care 
John Yap, Richmond MLA 
Graham Whitmarsh, Head Climate Action Secretariat 
Gary Macisaac, Executive Director, Union"orB.C. Municipalities 
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Allachment 1: City of Richmond Climate Change Program - Synopsis 

1. Overarching Pian - Climate Change Response Agenda 

In fall 2007, Richmond City Council adopted an overarching framework for guiding corporate action on climate change 
(http://www.richmond.calcityhalUcouncil/agendas/counciI12007/091707minutes.htm). 

This Agenda (see attached) is based on pursuing initiatives concurrently under 3 pillars of action: 

• Empower - increase corporate and community capacity/or addressing climate change; 

• Prevent - reduce greenhouse gas (GHG) emissions; and 

• Prepare - implement strategies/or adapting to unavoidable changes. 

2. City Action - Key Initiatives 200712008 

The City of Richmond has undertaken a variety of initiatives in effort to advance sustainability-based community 
development and corporate activity. Many ofthese initiatives support the City's Climate Change response obJectlves by 
reducing emissions and strengthening capacity to respond to change. A summary of core City initiatives which support 
climate change action is provided in attached table. Key initiatives being conducted through 200712008 work period are 
outlined below. 

I. Empower 

The City is currently working in partnership with BC Sustainable Energy Association (BC SEA) to raise awareness of 
climate change and Its solutions in Richmond schools. BC SEA are conducting a series.ofworkshops through their Climate 
Change Showdown program in a variety of Richmond schools throughout the 2007/2008 school term. 

The Corporate Sustalnabllity Initiative has been organizing a SustainablIlty Speaker Series for Richmond staff. Among a 
suite of other issues and topics, this series has included presentations and films on climate change. The City's Engineering 
Department incorporated climate change considerations in Its annual departmental workshop for 2007. Work included 
presentations from guest speakers and small group brainstorming sessions on potential strategies for addressing climate 
change impacts on the department. 

ii. Prevent 

Richmond completed corporate greenhouse gas (ghg) emission inventory for the years 1995 and 1999 and has undertaken 
a number of initiatives which reduce ghg. The City is currently conducting an updated inventory study of corporate 
emissions which will incorporate the past years data and Include emissions inventory for 2003 and 2006. Once the City has 
an up-to-date inventory, work can proceed with setting targets and strategic reduction planning. The Inventory work is 
anticipated to be completed by Spring 2008. 

iii. Prepare 

In the fall of2007, the City initiated action in preparing the municipality to better adapt to unavoidable climate change 
impacts with the launch !lfthe City or Richmond - Impacts & Early Adaptation Study. The purpose of the Study is to 
consolidate existing knowledge on potential changes, identity potential local impacts and identity early adaptation 
strategies. The Impacts & Early Adaptation Study is ajoint effort among the City of Richmond, Environment Canada and 
University of British Columbia. A key aspect of the Study is to identity adaptive approaches that also reduce greenhouse gas 
emissions and ultimately, support long-term sustainable community development. An interdepartmental staff team was 
assembled in the fall of2007 to provide oversight and strategic advice in guiding the Impacts & Early Adaptation Study. 
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City of Richmond - Climate Change Response Agenda 
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Table I: City of Richmond Climate Change Action Initiatives 

Acelon Area InUtatives Statu. 

Supporting Glob,1 Acrto. Counoil support for Kyoto Protocol Complete 
Internallonal GOllernmelll Liaison 
Support international efforts for reducing GHG emissions globally Council endorsement ofthe Toranto Declaration and Complete 

Communlqut 

Supporllng Corporate Action Sustainability Speaker Series Ongoing 
Corporale Engagemqnl 

Empower Raise awareness of climate change impacts. opportunities Bnd 
solutions throuiihout tho comoration 

Supporting Lm:RI Ccmmunlty Action Climate Change Showdown Ongoing 
Community Engagement 

Anti-idling Sohool Campaign Ongoing Raise awareness and support community aelion for reducing 
energy consumption lind OHO emissions Recycling and Water Conservation Education Ongoing 

Alternative Transportation Activities (e.g .• Island City Ongoing 
bv Bike. etc.) 

I-Tonne Community Challenge (complete) Complete 

Monitor and Measure GHG Emissions OHO 8mission Inventory Ongoing 

Support Community GHG Emission Reduction Water Metering PrORJWl1 Onoolno 

Community Servicing Use ofTrenchless Technology for (nstallation lind Ongoing 
Reduce the amount of OHG emission's produced from the Replacement OfII~~~~~:lture (water, stann, sanitary, 
consumption and production of potable water. Reduce Ihe amount traffio sjgJJ~ls & Ii tin I 
of OHO emissions praduced from landfills. 

Curbside Recycling Program Ongoing 

Sustainable Community Planning Urban development policies for encouraging compact Ongoing 

Reduce energy consumption lind GHG emissions through 
and complete communities 

community planning, Il'tUlsportation.demand management lind (OCP policies for reducing urban sprawl, supporting 

Prevent natural resource protection. light roll trMSit, encouraging alternative fonns ~~{ 
transportation bike an~_enway planning, etc. 

Dedication of Richmond Nature Parkffera Nova Complete 
Natural Area 

Tree Protection Bvlow Onooin. 

ESA Development Permit Ongoing 

Urbwt Forest Management Strategy Complete 

Community Enerl(v Manaaement Program In Development 

Reduce COlporale GHO Emissions EnvIronmental Purchasing Policy/Guidebook In Use 

Procurement 
Reduce energy consumption and OHO emissions from City 
supplies 

Building & Lighting Energy High Performance Buildil!£Policy In Use 
Reduce energy consumption Md GHG emissions ftom City 

COlllorate EnerRV Management Prou.ram Ongoing bulldings and facilities 
Use of LED Street Lighting Ongoing 

Oreen Fleet Oreen Pleet Policy In Use 
Reduce City vehicle fleet's GHG emissions 

Resolution to Purchase HybrldslSmart Cars In Use 

Warks Yard Idfc·Free Campaign Complete 

City Car·Pool program Ongoing 

Use of 5 %1 Glodlesel Ongoing 
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His Worship Mayor Malcolm D. Brodie 
City of Richmond 
6911 No.3 Road 

. Richmond. BC VO'\' 2CI 

Deal' Mayor Brodie: 

BRITISH 
COLUMBIA 

Copied & distributed 
to all. 

Data: »crt· \ I, ~ DB 
Initials: _C;;;.·J(YJ~ ____ I 

Ref: 127830 

Thank you for your letter of May 26. 2008, addressed to Honourable Gordon Campbell, Premier, 
regarding your views on the British Columbia Climate Action Charter (Charter). As the Minister 
of Co mill unity Development. responsible for local government issues, I am pleased to respond 
on behalf of Premier Campbell. I apologize for the delay in responding. 

On behalfofthe Ministry bfCommunity Development (Ministry), I would like to commend the 
City of Richlllond (City) for developing its Climate Change Response Agenda, specifically with 
respect to community empowerment. greenhouse gas (GHG) emission reduction. and adaptation 
planning. 

As you may be aware, the Province of British Colulllbia is working to support local government 
impiemehtation of the C.harter through a number of initiatives, including. but not limited to, the 
Green Communities Committee working groups, Ministry grant programs. the Sustainability 
Facilitator Program. the Community Energy and Emissions .Inventory (CEEI), the Green 
Communities Incentive System. and the Green Communities Toolkit. Specifically, the CEEI is a 
measurement tool being led by the Ministry of Environment. This provincially sponsored 
initiutive will provide local governments with energy and emissions data inventory baselines, 
ongoing monitoring. and periodic reports to he'ip inform community decision-making. This work 
is intended to inllll'lll planning processes and to guide and monitor local government 
commitmcnts to GI-IG targets. If you would like more information on this, or the other 
mentioned initiatives, please contact Ms. Karen Rothe, Manager of Regional Growth Strategics, 
by telephone at: 250356-7064. or by enlail at: Kmcn.Rothe!ii)gov.bc.l:!.\. . 

--- ----------,,------_._-------------.. "----
Ministry of Community 
Devalo'pment 

Office of the Minister Mailing Address: 
PO Box 9056 Stn Prav Govl 
Victoria Be V8W 9E2 
Phone 250387-2283 
Fa, 250387.4312 

City of Richmon 
RECEIVED 

SEP 1 02008 
-MA'ft)W-S--0fF 

Room 133 
Parliament Buildings 
VictOria 
www.gov.bc.ca/cserv 
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His Worship Mayor Malcolm D. Brodie 
Page 2 

Please accept my congratulations on the steps the City is taking to move toward meeting the 
spirit and intent of the Charter. The Ministry looks forward to working with the City and other 
communities in developing innovative solutions to the challenges presented by climate change. 

Thank you, again, for taking the time to in/clim me of your concerns regarding this matter. YOUI' 

comments are appreciated. 

~s 
Blair Lekstrom 
Minister 

pc: Honourable Gordon Campbell 
Premier 

Honourable Barry Penner 
Minister of Environment 

Honourable Olga Ilich, MLA 
Richmond Centre 

Honourable Linda Reid, MLA 
Richmond East 

Mr. John Yap, MLA 
Richmond-Steveston 

Mr. Graham Whitmarsh 
Head 
Climate Action Secretariat 

Mr. Gary Macisaac 
Executive Director 
Union of British Columbia Municipalities 

Ms. Karen Rothe 
Manager of Regional Growth Strategies 
Intergovernmental Relations and Planning Division 
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ATTACHMENT 5 

Proposed Richmond Carbon Responsible Strategy 

Guiding Principles 

• Focus on Sustainability (advance carbon neutrality as one component strategy within the broader 
sustainabilityagenda); 

• Invest Locally (retain greenhouse gas emission expenditures within the local community); 

• Reduce First, Offset Second (prioritize greenhouse gas emission reduction, not offsetting to 
demonstrate strong corporate leadership and reduce long-term corporate costs); 

• Focus on Action, not Accounting (focus on big value action that yields significant community 
benefit and minimizes low-value costs associated with greenhouse gas administration); and 

• Be Carbon-Balanced (direct action towards both greenhouse gas emission reduction and carbon 
sequestration). 

Prepare for Carbon Neutrality - Develop a Carbon Responsible Program 

1. Position Carbon Neutrality within the City's Sustainability Framework. (Complete) 

2. Establish a Carbon Neutral Provisional Fund to support accelerated corporate greenhouse gas 
emission reduction and other carbon neutral action, including the purchase of offsets if required. 
(Complete) 

3. Incorporate considerations of greenhouse gas emissions (growth and reductions) into project 
submission information as part of the City's Land and Capital process. (Complete) 

4. Establish a baseline of emissions and identify strategic focus areas to reduce the City'S carbon 
liability to largest extent possible over the next 2 years. 

5. Work with the Province to recognize local compensation action initiatives. 

6. By end of2012, establish a Carbon Responsible Program for Council consideration. 

Be Carbon Neutral - Implement Carbon Responsible Program 

If adopted, the Carbon Responsible Program will manage the following four main steps on an annual 
basis: 

1. Embed 
• review City's Carbon Responsible Program in accordance with City's broader sustainability 

goals and objectives 

2. Measure 

3230864 

• establish and manage the measurement of the City's greenhouse gas emissions to meet all 
City commitments (e.g., BC Climate Action Charter, Mexico Pact, etc.) 
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3. Avoid and Reduce, Strategically 

• develop and realize a corporate greenhouse gas emission reduction target 

• collaboratively advance action to avoid future greenhouse gas emissions and reduce the 
City's existing emissions through a variety of means such as: 

- corporate capacity building initiatives (e.g., general climate change and carbon 
management awareness, low-carbon driving training, etc.) 

- corporate policy development (e.g., "no net carbon increase" for new projects, 
energy standards incorporated into the City's High Performance Building Policy, 
etc.) 

- strategic planning (e.g., trip reduction plans for departments) 
- strategic project action (e.g., fleet conversion, IT systems to reduce mobility 

demand, etc.). 

• develop supportive tools and embed the cost of greenhouse gas emissions within relevant 
City decision-making processes (e.g., carbon calculator embedded within the Land and 
Capital Model) 

• prepare Corporate Energy and Carbon Neutral Action Plan to identify strategic 
opportunities for integrated corporate energy and emissions reduction initiatives, identify 
strategic credit generating initiatives and secure carbon rights. 

• manage the City's Carbon Neutral Provisional Fund and develop principles, financing 
mechanisms (e.g., setting up an endowment to provide partial support, etc.) and other tools 
to support the advancement of strategic greenhouse gas emission reduction action 

4. Balance - invest in local carbon compensation action (sequestering and greenhouse gas emission 
reduction) 

• advance compensation action that directs investments within Richmond 

• capture carbon compensation credit from post-2007 and future City investments (e.g., 
organic recycling program, ecological areas acquisition, etc.) and advance strategic future 
local carbon compensation action that leverages City programs and supports other City 
objectives 

5. Report and Improve 

• coordinate and manage reporting 

• identify opportunities for improvement 

3230864 
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City of 
Richmond 

Report to Committee 

To: 

From: 

General Purposes Committee 

Cecilia Achiam, MCIP, BCSLA 
Interim Director, Sustainability and District Energy 
Senior Program Manager, CPMG, CAO's Office 

Date: June 1, 2011 

File: 01-0370-01/2011-
VoI01 

Re: Reaching Carbon Neutrality: Energy and Emissions Inventory and 
Recommended Early Action 

Staff Recommendation 

That greenhouse gas emission reduction action in corporate facilities and civic fleet use through the 
2012 budget process and the other targeted action as presented in the report titled "Reaching Carbon 
Neutrality: Energy and Emissions Inventory and Recommended Early Action", dated June 1,2011, 
be endorsed. 

Cecilia A . am, MCIP, BCSLA 
Interim Director, Sustainability and District Energy 
Senior Program Manager, CPMG, CAO's Office 
(604-276-4122) 

Att.l 

FOR ORIGINATING DEPARTMENT USE ONLY 

ROUTED To: CONCURRENCE CONCURRENCE OF GENERAL MANAGER 

Public Works ygfND c:f=L/~ ... 
Fire Rescue Yfj N 0 
Project Development YI2IND 
Facilities Services YI2IND 
Parks Y~ND 
Finance YI2IND 

REVIEWED BY TAG YES NO REVIEWED BY CAO !l-. YES NO 

QI~Z D 81)ZT D 
l/ 
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Staff Report 

Origin 

The purpose of this report is to present to Council the City's first Corporate Energy and Emissions 
Inventory. This report also recommends that the City advance targeted action to reduce the City's 
greenhouse gas emissions. The Inventory and recommended additional early action are an important 
step towards meeting Council's 2012 carbon neutral commitment. These efforts support the following 
Council Tenn Goal: 

Council Tenn Goal #7: "Sustainability and the Environment - Demonstrate leadership in and significant 
advancement of the City's agenda for sustainability through the development and implementation of a 
comprehensive strategy that among other objectives includes incorporating sustainability into our City 
policies and bylaws ". 

Background 

Connection to Sustainability Framework 

Reducing corporate greenhouse gas emissions and achieving carbon neutrality in civic operations by 
2012 is one of Council's sustainability targets in the City's Sustainability Framework. Given the 
breadth of the sustainability agenda and presence of an infinite number of potential action initiatives, 
the City's Sustainability Framework facilitates the City in directing resources towards areas of 
priority. The carbon neutral target is one target within a suite of Council adopted climate change and 
energy targets that together provide a comprehensive approach to climate change response and the 
advancement towards more sustainable energy systems. 

In general terms, carbon neutrality refers to a net zero greenhouse gas emissions input (commonly 
referred to as "carbon") into the atmosphere. To achieve carbon neutrality, organizations reduce their 
greenhouse gas emissions to the largest extent possible and then invest in other action to support 
carbon sequestering or prevent other greenhouse gas emissions from being emitted that would have 
occurred if not for the external aid. 

City's Corporate Energy and Emissions Inventory 

This report presents the City's first integrated Corporate Energy and Emissions Inventory 
(Attachment 1). The Inventory provides a profile of corporate energy consumption, energy-related 
expenditures and greenhouse gas (GHG) emissions from key civic operations. 

Purpose and Objectives 

The Corporate Energy and Emissions Inventory (Inventory) supports the City in reducing its 
corporate greenhouse gas emissions and meeting its carbon neutral commitment by fulfilling the 
following core objectives: 

• it establishes a baseline to measure and report performance; 
• it provides a foundation to develop an efficient inventory system; and 
• it identifies strategic opportunities for further reducing corporate greenhouse gas emissions. 

Inventory Scope 

The City's Inventory was conducted in accordance with protocols established by the Province, FCM 
(Federation of Canadian Municipalities) and international standards. The Inventory is based on a first 

3086030 
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order inventory level which means that it includes the City's major direct greenhouse gas emissions 
within traditional service areas. 

Methodology 

As perprotocol, the Inventory focuses on the City's traditional service areas within 5 core sectors: 

• Buildings 
• Fleet 
• Outdoor lighting 
• Water and wastewater conveyance 
• Solid waste. 

The first 4 sectors consume energy and generate GHG emissions as a result of that energy 
consumption. Different sources of energy (e.g., electricity, natural gas, diesel, biodiesel) yield 
different levels of greenhouse gas emissions from their use. To calculate emissions, the energy used 
in each area is multiplied by the emission factor attributed to the specific energy source used. GHG 
emissions are also produced from solid waste as the waste degrades. For solid waste, the amount of 
solid waste is multiplied by a solid waste emission factor. 

Main Results 

The City's Corporate Energy and GHG Emissions Inventory identifies the City's efforts to-date, 
noting that the City of Richmond has: 

• "undertaken a wide range of action towards addressing climate change including international 
policy advocacy, greenhouse gas emission reduction, sustainability community development, 
early adaptation planning and community outreach"; and 

• "adopted a comprehensive climate change response agenda for establishing an overarching 
strategic approach and ensuring that all initiatives are being pursued as part of an overall 
plan". 

The Inventory provides key information for establishing a baseline for measuring energy, emissions 
and costs. In 2007, a standard year for establishing greenhouse gas emission baselines, the City of 
Richmond, 

• consumed approximately 270,000 GJ of energy; 
• emitted about 10,500 tonnes of greenhouse gas emissions (C02e); and 
• expended about $4,200,000 on energy costs. 

Additional Inventory results include: 

• Within the sectors assessed, the majority of energy consumption, GHG emissions and energy
related costs (about 70%, 55% and 50%, respectively in 2007) were from civic buildings. 
Aquatic facilities and ice arenas had the highest energy consumption and GHG emissions of 
all types of civic facilities l

. 

• City corporate vehicle use was the second major user of energy (17%) and source ofGHG 
emissions (about 17 % and 33%, respectively in 2007). The vast majority of emissions 
resulted from the use of trucks and vans. Energy consumption and GHG emissions have been 
relatively constant for City vehicles despite increases in number of assets from 1995-2007. 

I Three buildings, Watermania, Richmond Ice Centre and Minoru Aquatic Centre, were the largest energy consumers and together 
accounted for about 30% of corporate ORO emissions in 2007. The City has targeted these buildings in the City's Corporate Energy 
Retrofit Program and has undertaken major energy efficiency projects during the last 3 years. It is noted that the Richmond Oval is 
not included in the Inventory as it was constructed post-2007. 

3086030 
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38% increase in energy-related costs associated with vehicles during this time period, largely 
a result of increasing fuel prices. 

• The City's outdoor lighting and water and wastewater systems accounted for 15% of the 
City's total energy consumption but accounted for a small proportion of the City's ORO 
emissions (3%). Despite asset growth, energy consumption remained relatively constant and 
significant decreases in ORO emissions2 occurred in the City's lighting, water and wastewater 
systems. 

• The City's corporate waste generated about 10% of greenhouse emissions in 2007. Emissions 
were relatively constant over the time period assessed in the Inventory. 

• Electricity use has been a significant proportion of the City's energy cost but have contributed 
a small percentage of the City's ORO emissions (55% and 7%, respectively). 

Analysis 

The City provides a diversity of services and programs for the Richmond community, all of which 
require energy. As the Richmond Community grows, the City's demand for energy increases in 
response to increasing infrastructure and servicing requirements. The City's energy consumption and 
ORO emissions have increased over time with expanding services. This growth, however, would 
have been significantly higher if the City had not invested in its sustainability-based initiatives. 

To deliver civic services in a manner that are cost-effective, uses resources responsibly and achieves 
other sustainability benefits, the City has implemented a number of successful initiatives3

• Example 
initiatives include the City's: 

• Corporate Recycling Services 
• Corporate Energy Retrofit Program 
• Corporate Car-Pool Program 
• Righ Performance Building Policy 
• Green Fleet Policy. 

The City's proactive investments in these and other initiatives have resulted in significant benefits 
including avoided energy and other resource consumption, avoided ORO emissions and avoided 
annual operational cost expenditures. These initiatives also mean that the City has a lower carbon 
footprint and is better prepared to meet its carbon neutral commitment. 

The City's Inventory reinforces the need for continued action, especially given that civic services are 
projected to continue to grow as the Richmond community population increases. The Inventory also 
showcases the value of strategic-based action. A key consideration is to direct reduction action 
towards those emissions that are included within the scope of ORO emission inventories. This 
approach serves to both increase climate protection and avoid additional costs. 

The Inventory also identifies which of the sectors included within the scope of the Inventory offer the 
best potential for achieving cost-effective reductions. Oiven that the vast majority of corporate energy 
consumption and ORO emissions generation (85% and 90%, respectively in 2007) occurred within 

2 The· decreases in GHG emissions are largely a result of decreases in the GHG emissions factor for electricity that occurred during the 
time period. 

3 It is noted that this report is focussed on corporate energy and GHG reduction. The City has also advanced a wide range of action to 
support improved energy use and reduced GHG emissions in the community. Highlight action include the City's landMuse policies 
aimed at creating compact and complete communities and transportation oriented development, the City's bikeway program and 
other alternative transportation initiatives, and the City's recent district energy initiative. 

3086030 



GP - 35

June 1,2011 - 5 -

two areas - civic facility energy use and corporate fleet use - a focused approach which directs 
investment into these areas present the largest opportunities for achieving cost-effective reductions. 

The Inventory also reinforces the need to be strategic in advancing integrated energy and emissions 
planning and reduction action. A key feature of the City's Inventory is that it includes energy 
consumption, greenhouse gas emissions and energy expenditure information. The integrated approach 
means that the City will be able to advance corporate energy sustainability, greenhouse gas emissions 
reduction and financial sustainability together through a multiple objective-based approach. This is 
important because, while there are many synergies, reducing consumption, emissions and costs (short 
and long-term) are not always in alignment4• By considering these objectives together, the City will 
be better able to advance a strategic portfolio of action, one that leverages synergies and enables 
smart trade-off decision-making. 

Recommended Action 

The attached Inventory provides an essential step in moving the City towards carbon neutrality. To 
reduce the City's corporate carbon liability as much as possible for 2012, staff are recommending that 
Council endorse the following strategic direction and immediate targeted action: 

Strategic Direction - The City target GHG reduction action in corporate facilities and civic fleet 
use through the 2012 budget and other corporate decision-making processes. 

Targeted Action 

i.. The City identify GHG reduction action initiatives in corporate facilities (proposed and 
existing) and fleet, and forward opportunities for consideration through the 2012 Land and 
Capital Process. 

ii. City departments consider trip-reduction planning and othe.r fleet use GHG emissions 
reduction initiatives in their.20 12 operational planning. 

iii. Staff review the City's High Performance Building Policy - City Owned Facilities, Policy 
2306 to target reduction of energy and associated GHG emissions and provide 
recommended amendments for Council's considerations. 

Financial Impact 

There is no direct financial impact from this report. 

The recommended action in this report serves to accelerate greater energy and emissions reduction 
action by plaCing more emphasis on these objectives within the City budget process. Specific 
initiatives, such as an updated High Performance Building Policy, will be brought forward to Council. 

4 For example, actions that reduce corporate electricity consumption are currently supported with strong external incentives. This 
means that electricity-reduction actions enable the City to achieve immediate operational savings with lower internal cost demands. 
However. electricity-based improvements yield much smaller greenhouse gas emission and have minimal impact on the City's 
carbon costs in comparison to action that reduces fossil fuel use. This is because in B.C., electricity is predominately generated 
through hydroelectricity which has significantly lower carbon content than fossil fuel energy sources. 

S The Canadian Green Building Council (CaGBC) LEED program, for which the City's "High Perfonnance" building Policy is based, 
provides various green strategies for achieving an overall performance standard. As such, buildings may meet the overall standard 
without meeting any specific energy performance objective. The purpose of the proposed review would be to explore merits of 
establishing specific energy performance targets for new buildings. 
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Conclusion 

The City has conditionally committed to being carbon neutral in civic operations by 2012. This report 
presents the City's first integrated energy and emissions inventory. By exploring corporate energy, 
emissions and costs in an integrated manner, the inventory supports the City to strategically and cost
effectively: 

• prepare for meeting its carbon neutral commitment; 

• further advance wise corporate energy use; and 

• further reduce corporate greenhouse gas emissions. 

As an early immediate step, this report recommends that the City seek and advance strategic action 
initiatives that focus on reducing GHG emissions in civic buildings and fleet use. 

Margot Daykin, M.R.M. 
Sustainability Manager, Community Services 
(604-276-4130) 
MD:md 
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About Hyla Environmental Services Ltd.

HES Ltd. specializes in developing corporate and community energy and emissions plans for local government and 

departments within senior levels of government (regional, provincial, and federal). HES is a leader in this field having 

completed over 105 corporate energy and GHG emissions inventories and 21 emissions management strategies. 

With over 13 years of dedicated experience to greenhouse gas emissions management, HES occupies a leadership position in 

this discipline and has developed proprietary software– Energy and Emissions Reporting and Monitoring System™ (EEMRS™)– 

used to support the development of Climate Action Plans. EEMRS™ manages energy consumption and cost data, calculates 

GHG emissions, develops emissions forecasts, and integrates account-level management to produce accurate, cost effective 

emissions management strategies. The tables, charts, and figures within this document were produced using EEMRS™.
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2
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2
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COR – City of Richmond
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ExECuTivE SummAry

This corporate energy and emissions inventory is the cornerstone document for a 
greenhouse gas emissions reduction strategy. With an inventory of greenhouse gases 
completed, the City is well positioned to explore new reduction initiatives, evaluate 
completed reduction initiatives and develop a credible corporate greenhouse gas (GHG) 
emissions reduction plan. 

In 2007, the City of Richmond civic operations consumed 272,747 GJ of energy, generated 
10,454 tonnes CO

2
e at a cost of $4,158,164 (table E1).

E1 – 2007 Inventory Summary

Parameter 2007

Energy Consumption 272,747 GJ

Energy Costs $4,158,164

Emissions 10,454 tonnes CO
2
e

    

From 1995 to 2007, energy consumption and GHG emissions were estimated in 5 sectors: 
buildings; fleet; outdoor lighting; water and wastewater pumps; and, solid waste.  The 
two major sources of GHG emissions were from City buildings & vehicles, totalling 89 
percent of the City’s emissions.  Emissions from outdoor lighting, wastewater and water 
infrastructure, and solid waste made up the remaining 11 percent.  During this period, 
GHG emissions increased by 22 percent.  Increases in GHG emissions are attributed to the 
rapid growth the City of Richmond has experienced between 1995 and 2007. The City’s 
growth in emissions have been moderated by decreases in electricity emissions factors 
over the same time period.

The largest growth in emissions occurred within the City’s buildings sector with an 
increase of 64 percent between 1995 and 2007. GHG emissions from the City’s buildings 
result predominantly from the large amount of natural gas required for process pool water 
in City pools and space heating in City ice arenas.

The City’s vehicle fleet emissions remained relatively stable between 1995 and 2007.  GHG 
emission sources from the City’s fleet are predominantly from the operation of gasoline 
and diesel fuel light, medium and heavy duty trucks, buses and vans.

The City’s outdoor lighting, water and wastewater, and solid waste sectors all experienced 
declines in GHG emissions between 1995 and 2007, due in part to decreases in the 
electricity emission factor.

Apart from the environmental imperative of mitigating climate change impacts, the trend 
in rising energy costs necessitates aggressive reduction measures.
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Recommendations

National Recognition from FCM/ICLEI Partners for Climate Protection. Once approved by Council, forward this report 
to the PCP Secretariat for recognition of the corporate stream of Milestone One of the PCP.

Energy and Emissions Tracking.  Continue to track corporate energy and greenhouse gas emissions on an annual basis. 
Fire Services should track fuel consumption for individual vehicles to be consistent with the manner in which all other vehicle 
fuel consumption is tracked in the City. The accounts listed in the unidentified section of the inventory should be identified. 
Buildings that have been excluded from the inventory (Appendix IV) should be reviewed. The City should consider an audit of 
solid waste bins at corporate facilities and parks to determine the volume of bins at the time of pick up and possibly amend 
the mass of solid waste reported herein.

Prepare for Aggressive, Emerging Protocols.  Emerging protocols are more comprehensive than current protocols and 
the City should begin to track all emissions sources as described herein.

Corporate and Community Energy and Emissions Planning. Develop a  corporate and community energy and 
emissions strategic plan. 

GHG Emissions Reduction.  Focus initial reduction action on GHG emissions from natural gas used for space heating in the 
City’s buildings, and gasoline and diesel fuel consumed by the City’s vehicles.
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Corporate energy and gHg emissions 
inventory 2010

1. iNTrOduCTiON

This report presents a tabulation of anthropogenic greenhouse gas emissions generated 
by the City of Richmond operations in the years 1995, 1999, and 2007. The City generates 
emissions through the use of fossil fuels in transportation; the consumption of electricity 
and natural gas energy in buildings; outdoor lighting; water and wastewater infrastructure; 
and, the release of methane gas from decomposing waste produced by City operations. 

The City of Richmond has demonstrated a commitment to addressing issues of climate 
change. This commitment includes policies and programs relating to sustainable 
community development, energy efficiency and conservation as well as GHG emissions 
reductions.  Establishing a current inventory of energy consumption and GHG emissions 
will support ongoing energy conservation and emissions reduction strategies.

Hyla Environmental Services Ltd. (HES) was hired to develop an energy and emissions 
inventory, and corresponding report.  City staff provided the text and graphics in sections 
1.1, 1.2, and 1.3.

Report Purpose
This report serves to provide the emissions profile, or carbon footprint, for the City of 
Richmond operations.  By providing detailed information on corporate emission sources 
(i.e. emissions from energy use in buildings, fleet, lighting, pumps, and emissions from 
solid waste assimilation) the City will be poised to develop further targeted greenhouse 
gas emission reduction action.  Further, the inventory enables the City to meet one of its 
commitments under the Provincial Climate Change Action Charter1 and details energy 
use and cost from corporate emission sources thereby identifying opportunities to reduce 
energy costs.

Report Structure
This inventory report presents the emissions inventory in four sections as follows:

•	 Section 1 provides the introduction, local context, and background information on 
global climate change and GHGs; 

•	 Section 2 explains what a corporate inventory is and provides a description of the 
inventory protocol and methodology used in this report; 

•	 Section 3 presents emission inventory results for 1995, 1999 and 2007 and illustrates 
major trends;

•	 Section 4 summarizes the major findings and provides recommendations for future 
inventories; and, 

•	 Appendices provide detailed inventory information for the three inventory years.

1 In the Spring of 2008, the City of Richmond signed the Provincial Climate Change Action Charter. This 

Charter seeks voluntary commitment from municipalities to achieve 3 goals: a. Become carbon neutral in 

respect to their own operations by 2012  b. Measure and report their community’s greenhouse gas emissions 

profile c. Create a complete, compact, more energy efficient community.

“The City of Richmond has 
undertaken a wide range of action 
towards addressing climate change, 
including international policy 
advocacy, greenhouse gas (GHG) 
emission reduction, sustainable 
community development, early 
adaptation planning and community 
outreach.  In the Fall of 2007, the 
City of Richmond adopted a 
comprehensive climate change 
Response Agenda for establishing an 
over arching strategic approach and 
ensuring that all initiatives are being 
pursued as part of an overall plan. “  

- March 25, 2008 Report to Committee
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1.1 – Understanding Climate Change and Greenhouse Gas Emissions

What Is Climate Change?
Climate change is a term used to describe the climatic impact of increased warming of the 
Earth’s surface as a result of the accumulation of greenhouse gases.

Greenhouse gases essentially form a blanket over the earth’s atmosphere, trapping the 
sun’s energy near the earth’s surface (figure 1.1). Without greenhouse gases, the sun’s 
energy would escape and temperatures on earth would be too cold to support life as we 
know it.  Burning fossil fuels and other human activities have significantly increased the 
concentrations of greenhouse gases in the atmosphere, causing it to retain more energy 
than it would otherwise retain naturally and raising global temperatures.

Figure 1.1 – The Greenhouse Effect2

From burning fossil fuels in cars and power plants, to the off-gassing of decomposing 
solid waste in landfills, humans have dramatically increased the concentration of GHGs 
above natural levels, effectively augmenting the naturally occurring greenhouse effect. 
The International Panel on Climate Change (IPCC) predicts that the mean global surface 
temperature will rise by 0.2°C a decade for the next two decades and will increase 
approximately 1.1-6.4°C by the end of the century depending on the levels GHG reductions 
achieved. 

Potential Impacts of Climate Change
An increase of a few degrees may seem inconsequential however such small shifts 
represent major changes to the earth’s energy cycle and as a consequence major changes 
in the earth’s climate. 

According to the IPCC, the leading body for climate change assessment, there is 
unequivocal evidence that our global climate system is warming and the effects are 
already being experienced3. 

Climate change impacts, that are already being felt, include:

•	 rising average air and ocean temperatures;
•	 rising sea levels and decreased snowpacks;
•	 increased numbers of heat waves and droughts;
•	 increased number of extreme precipitation events, leading to increased flood risks;

2 BC Climate Change Action Plan – The Challenge p. 6
3 Intergovernmental Panel on Climate Change. Climate Change 2007: Synthesis Report. Summary for Policy 
makers.

ipCC

Established by the United 
Nations Environment 
Programme (UNEP) and 
the World Meteorological 
Organization (WMO), the 
Intergovernmental Panel 
of Climate Change (IPCC) 
provides the world with 
a clear scientific view on 
the current state of climate 
change and its potential 
environmental and socio-
economic consequences.
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•	 extinction of up to 30% of plants and animals globally; and,
•	 decreased global food production.

Recent examples of extreme weather such as heat waves and flooding in Europe, increased hurricane intensity in the 
US, drought and forest fires in the Okanagan, ice storms in Central Canada and drought on the Canadian Prairies provide 
increasing evidence of changes in the climate.  In coastal BC, rising temperatures of river waters, including the Fraser River, 
have increased the mortality rate of migrating Salmon with serious implications for the coastal fishery. In addition sea levels 
have risen in Victoria, Vancouver and Prince George over the past 50 years and are expected to rise by 9 to 88 cm over the 
next century. Rising sea levels pose a serious threat to low lying municipalities such as Richmond.

1.2 – Understanding Greenhouse Gas Emissions

What are Greenhouse Gases?
The primary greenhouse gases in the earth’s atmosphere are water vapour (H

2
O), carbon dioxide (CO

2
), methane (CH

4
), 

nitrous oxide (N
2
O) and ozone (O

3
).  These greenhouse gases occur naturally and are produced from human activities.  There 

are also a number of entirely human made greenhouse gases, such as halocarbons.  Around the year 1750, atmospheric 
concentrations of long-lived greenhouse gases, CO

2
, CH

4
 and N

2
O began to increase.  This coincides with human activities in 

the industrial era and is in contrast to the relative stability of these gases in the 1750 years analyzed previous to the industrial 
era (figure 1.2).

Figure 1.2 – Concentrations of Greenhouse Gases from 0 to 20054

Carbon dioxide is released in all combustion reactions. Fossil fuel consumption for transportation, power generation, heating, 
and industrial activity accounts for the vast majority of anthropogenic CO

2 
emissions, NH

4
 results from the decomposition 

of organic material as well as from natural gas. N
2
O is an additive in some fuels and aerosols and is also a by-product of 

agricultural fertilizer use. Halocarbons such as Hydrofluorocarbons (HFCs), Perfluorocarbons (PFCs), and Sulfur Hexafluoride 
(SF

6
) have a wide variety of industrial uses including as refrigerants, insulation material, fire suppressants. 

4 http://www.ipcc.ch/pdf/assessment-report/ar4/wg1/ar4-wg1-chapter2.pdf
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Not all GHGs are created equal, some gasses have a greater ability to trap heat than other 
gases. Nitrous oxide, for example, has a warming potential that is 310 times greater than 
that of CO

2
 (see table 1.1). To simplify presenting GHG emissions data all gasses have been 

converted to CO
2
 equivalents (CO

2
e), a standardized measure of a gas’s warming potential 

relative to carbon dioxide. So one tonne of Nitrous oxide emissions is equivalent to 310 
tonnes of CO

2
e.

Table 1.1 – Global Warming Potentials

GHG Source GWP*

CO
2

Fossil Fuels, Deforestation, Electricity Consumption 1

CH
4

Natural Gas, Hydro Power, Landfills, Livestock 21

N
2
O Fossil Fuels, Fertilizers, Aerosols 310

HFCs Refrigeration, Fire suppression, Industry 12-11,700

PFCs Refrigeration, Fire suppression, Industry 6,500-9,200

SF
6

Industry, Insulation 23,900

*GWP= Global Warming Potential as compared to CO
2

The impact of a greenhouse gas depends on its concentration, the amount of the sun’s 
energy it absorbs (known as its warming potential) and its lifetime in the atmosphere. CO

2
 

increases have caused the largest influence on the Earth’s warming since the industrial 
era.  This is related to CO

2
 being a long-lived gas in the atmosphere and its presence in 

high concentrations. From 1970 to 2004, the annual global emissions of CO
2
 have almost 

doubled.   

British Columbia Sources of GHG Emissions
In British Columbia, approximately 80% of all GHG emissions are from the use and 
production of energy.  This includes energy to produce fossil fuels, energy used in 
transportation, energy to heat our homes and businesses, and energy use in industrial 
activities. The majority of these emissions result from transportation (table 1.2; figure 1.3). 

Non-energy sources, including emissions from industrial processes, agricultural processes, 
waste assimilation and forest loss, make up the remaining 20 percent of BC’s GHG 
emissions.

In British Columbia the majority of electrical power generation is from hydroelectric dams. 
While dams do not directly generate GHGs in their turbines, the large water reservoirs 
required for power generation do create significant amounts of decaying vegetation 
as water levels rise and fall, resulting in the release of methane gas. In addition to 
hydroelectric power generation, a portion of local energy demands are met by natural 
gas burning power plants such as Burrard Thermal as well as fuel used for the heating 
and maintenance of facilities. The use of gasoline and diesel fuel in municipal vehicle 
fleets is another significant source of GHG emissions. Solid waste produced by municipal 
operations that ends up in landfills produces methane gas and is also a significant source 
of GHGs.
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Table 1.2 – Sources of GHG Emissions
Sectors Description

En
er

g
y 

 U
se

 a
n

d
 

Pr
o

d
u

ct
io

n

Transportation Transportation of people, materials and goods, including fossil 
fuel transport                                                                                      

Energy Production Production of fossil fuels, including extraction and refining

Residential & Commercial Production of electricity and heat in thermal power plants, 
private sector, institutions and homes (stationary) 

Industrial Energy Use Energy use in manufacturing, construction, agriculture and 
forestry (stationary)

O
th

er
 G

H
G

 E
m

is
si

o
n

s Industrial Processes GHG emissions from industrial process (e.g. lime production, 
metal production, use of solvents, use of propellants)

Agriculture Processes GHG emissions from agriculture processes (e.g. enteric 
fermentation, manure management, agricultural soils)

Waste Assimilation GHG emissions from landfills, wastewater handling and waste 
incineration

Forest Loss GHG emissions from forest loss (re-forestation has been 
accounted for)

Figure 1.3 – Sources of GHG Emissions

Transportation
36%

Energy Production 
19%

Residential & 
Commercial

14%

Industrial Energy 
Use
11%

Industrial 
Processes 

6%

Agriculture 
3%

Waste Assimilation
6%

Forest Loss
5%

Energy Use and Production

Non-Energy Sources

Local Benefits of Reducing GHG Emissions
Although the co-benefits of reducing energy use and greenhouse gases are varied and dependent upon the manner in 
which energy is consumed, a managed approach to implementation of reduction measures will have positive effects on air 
pollution, job creation, and energy expenditures.
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For local government, reducing operating costs, improving public transit and traffic 
mobility, enhancing open spaces, improving livability and promoting local economic 
development are additional co-benefits when implementing greenhouse gas emission 
action plans. Many of the strategies that reduce greenhouse gas emissions affect other 
cost and livability factors throughout the community at large. For example, less money 
spent on electricity and fuel costs translates into more disposable income available to the 
local economy and potentially lower tax increases. 

Reducing greenhouse gas emissions has the additional benefit of reducing particulate 
matter, nitrous oxides, sulphur oxides and volatile organic compounds–all common air 
contaminants that contribute to the degradation of air quality. 

1.3 – City of Richmond Context
Located north of the Fraser River, the City of Richmond spans an area of 129 square 
kilometers and is home to approximately 174,000 residents (figure 1.4).  

Figure 1.4 – Local Context for Richmond, British Columbia

In 2006, Richmond was the fourth fastest growing community in Metro Vancouver with a 
population growth rate of 6.2% from  2001-2006.  The City has also experienced a boom 
of new construction with the value of new construction permits reaching $575 million in 
2007.

Richmond has over 90 parks that total approximately 1,400 acres in area and an additional 
200 acres in a recreational trail system plus a wide variety of recreational amenities, 
including pools, arenas, community centres, tennis courts, playgrounds, picnic areas, golf 
courses, lacrosse boxes, running tracks and playing fields. The City also maintains cultural 
facilities including libraries, a performing arts theatre, art gallery, arts centre, museums, 
archives and heritage sites. The energy used to operate these facilities make up a large 
portion of the Corporate Energy and Emissions Inventory.

City of Richmond Climate Change Program
The City of Richmond has undertaken a wide range of action towards addressing climate 
change, including international policy advocacy, GHG emission reduction, sustainable 
community development, early adaptation planning and community outreach.  In the 
Fall of 2007, the City of Richmond adopted a comprehensive Climate Change Response 
Agenda for establishing an over arching strategic approach and ensuring that all initiatives 
are being pursued as part of an overall plan. 
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Corporate energy and gHg emissions 
inventory 2010

This agenda is based on pursuing initiatives concurrently under 3 pillars of action: 

Empower  - increase corporate and community capacity for addressing climate change

Prevent  - reduce greenhouse gas (GHG) emissions from municipal operations and the 
broader Richmond community

Prepare - implement strategies for adapting to unavoidable changes.

City of Richmond Reduction Commitments

partners for Climate protection program

The Partners for Climate Protection (PCP) is an umbrella initiative that fosters municipal 
participation in greenhouse gas emission reduction initiatives and overall sustainability.  
The City of Richmond became a member of the PCP in 2001.  Its goal is to assist 
municipalities with their greenhouse gas management initiatives by providing tools 
and logistics support. Local governments that become members of the PCP make 
a voluntary commitment to complete five milestones (see inset, and http://www.
sustainablecommunities.fcm.ca).  Although this milestone framework will not change, 
GHG inventories are becoming more comprehensive in scope.

Climate Action Charter

The province is taking a national leadership role on climate change with the May 2008 
introduction of the Climate Action Charter. The Climate Action Charter is a voluntary 
commitment by municipalities to measure and report community’s greenhouse gas 
emissions, work to create compact, more energy efficient communities, and to become 
carbon neutral in corporate operations by 2012. 

The City of Richmond is one of 155 BC municipalities to date to have signed the Charter 
and, as a result, has pledged to monitor community emissions while working towards 
carbon neutrality in their own operations. The Climate Action Charter recognizes the 
need to take action on climate change and reduce greenhouse gas emissions.  It also 
recognizes the important role the Provincial Government and Local Governments can 
play in affecting change.

Bill 27

The Province of BC’s new climate action legislation, Bill 27, requires local governments to 
incorporate community greenhouse gas emissions (GHG) reduction target and policies 
and actions to achieve these targets into their Official Community Plans by May 2010. 
These targets can be achieved through a range of actions including smarter designs for 
our homes and neighbourhoods and more energy efficient methods of travel.

 

milestone one: 
Complete GHG and 
energy use inventories 
and forecasts for both 
municipal operations and 
the community as  
a whole.

milestone two: 
Set Reduction Targets. 
Suggested PCP targets are a 
20 percent reduction in GHG 
emissions from municipal 
operations, and a minimum 
six percent reduction for 
the community, both within 
10 years of making the 
commitment.

milestone three: 
Develop a Management 
Plan. Develop a plan that 
sets out how emissions and 
energy use in municipal 
operations and the 
community will be reduced.

milestone Four:
Implement the Plan. Create 
a strong collaboration 
between the municipal 
government and 
community partners to carry 
through on commitments, 
and maximize benefits from 
greenhouse gas reductions.

milestone Five: 
Monitor and Report 
Progress. Maintain support 
by monitoring, verifying, 
and reporting greenhouse 
gas reductions.
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2. CONduCTiNg A COrpOrATE grEENhOuSE gAS EmiSSiONS iNvENTOry

2.1 – Inventory Development Process
The Federation of Canadian Municipalities provides a protocol document, which guides 
the development of inventories for the PCP1. By developing common conventions 
and a standardized approach, protocols make it easier for PCP members to fulfill their 
commitments to the program.  

An effective program to reduce greenhouse gas emissions requires an inventory of GHG 
emissions, which represents local governments’ starting point from which progress can be 
measured.   

The inventory for the City’s operations provides an analysis of all its activities and 
operations in the context of energy consumption and related GHG emissions.  Detailed 
inventory data is provided for 2007 and a summary of inventory data for 1995 and 1999 is 
included for comparison.

Emissions data is collated by five sectors: buildings, outdoor lighting, water and 
wastewater, fleet vehicles, and solid waste generated at City facilities (see inset).  Emissions 
are also evaluated by source.  Major sources of greenhouse gas emissions include 
electricity, natural gas, diesel fuel, and gasoline.  Greenhouse gases are emitted as these 
fuels are burned.  Methane from the decomposition of waste in landfills is also a major 
source of greenhouse gas emissions.  

Review by sector and source allows for an analysis of the activity and, energy and non-
energy sources of GHG emissions. This information forms the data from which targets can 
be set and progress can be measured.  

2.2 – Inventory Protocol
The Partners for Climate Protection is Canada’s implementation of ICLEI–Local 
Governments for Sustainability - Cities for Climate Protection (CCP). Although the FCM 
released a guidance document for PCP inventories in the spring of 20082, new guidance 
for local government corporate and community inventories are emerging from ICLEI 
USA3.  These emerging protocols are more comprehensive than the existing PCP protocol 
since the latter has historically focussed on GHG emissions that were policy relevant to 
local government. For example, corporate inventories have focussed on buildings and 
engineering assets owned and operated by local governments. Other emissions sources 
that have not been tracked in the past include presumably insignificant sources such as 
emissions from sanitary sewer collection pipes, and fugitive emissions from refrigeration 
systems.

New protocols will also add other GHG emission sources such as emissions from employee 
travel on business, employee commute, contracted services such as solid waste collection 
and road building, and upstream and downstream emissions from the purchase of 
supplies and materials. Although it will not be mandatory to report these emissions, local 
government will be encouraged to begin to set up internal tracking systems to be able to 
develop comprehensive, data rich GHG emissions inventories. 

1 FCM (2008), Developing Greenhouse Gas Emissions and Energy Consumption Inventories: A Standards and 
Guidance Document for Canadian Municipalities. Federation of Canadian Municipalities: Ottawa. 59pp
2 ibid
3 Local Government Operations Protocol for the Quantification of Greenhouse Gas Emissions Inventories. 
Version 1.0. September 2008. California Air Resources Board, California Climate Action Registry, ICLEI - Local 
Governments for Sustainability, The Climate Registry.  188pp

inventory sector examples: 
Buildings

•	 City Hall

•	 Library

•	 Park Washroom

outdoor Lighting

•	 Streetlights

•	 traffic Signals

•	 Playing field Lights

Water and Wastewater

•	 Potable Water Pumps

•	 Sanitary Sewer Pumps

•	 Storm Sewer Pumps

Vehicle fleet

•	 Passenger Vehicles

•	 trucks, Sweepers, Packers

Corporate Solid Waste

emissions sources examples: 
Electricity

Natural gas

gasoline

diesel fuel

Methane from solid waste
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2.3  – Inventory Methodology
BC Hydro and several natural gas distribution companies provided consumption data and costs for the consumption of 
electricity and natural gas. Vehicle fleet data was compiled from internal City records while solid waste generated from 
operations was derived from the volume of bins at City facilities and the frequency of pick-up of the bins.  City staff from all 
sectors of its operations assisted with the collection of energy consumption data.

Data was imported into HES’ Energy & Emissions Monitoring and Reporting System™ (EEMRS™).  The emissions calculator 
within this software conforms to the methods described in the International Panel on Climate Change Greenhouse Gas 
Inventory Reference Manual4 and the principles provided in the International Standards Organization (ISO) Draft International 
Standard for Greenhouse Gases5.  Emissions coefficients are listed in table 2.3 below. The emissions factor for electricity was 
provided by BC Hydro in 20086. At the time, the emissions factor provided was 22 tonnes CO

2
e/GWh (table 2.3).

Table 2.3 – Emissions Factors and Coefficients

Fuel Type Units Emissions Coefficient Emission Factor 

CO
2

CH
4

N
2
O CO

2
e

Electricity tonnes/GWh 22†

Natural Gas kg/m3 1.891 0.000037 0.000035

Gasoline kg/L 2.289 0.000068-0.0014* 0.00005-0.00016*

Diesel Fuel kg/L 2.663 0.000051-0.00012* 0.000082-0.0011*

Biodiesel 5 -3.92 %# -3.92 %# -3.92 %#

Propane kg/L 1.51 0.00064 0.000028

Global Warming Potential 1 21 310

†   GHG emissions factor for electricity as reported by BC Hydro at the time of preparation of the report. This 
factor may have been amended since the initial development of this report.

* assigned according to emissions technology of the vehicle
#  % relative to Diesel Fuel

Energy and emissions are calculated at the account level (e.g., an asset that consumes energy, such as a building, pumping 
facility, or individual vehicle represents an account in the software).  A detailed summary of the inventory is presented in 
Appendix I.

4 IPCC (2006), IPCC Guidelines for National Greenhouse Gas Inventories, Prepared by the National.  Greenhouse Gas Inventories Programme, Eggleston 
H.S., Buendia L., Miwa K., Ngara T. and Tanabe K. (eds).  Published: IGES, Japan.
5 ISO (2006), Draft International Standard ISO/TC 207 WG5 N162. Greenhouse Gases - Part 1: Specification with guidance at the organization level for 
quantification and reporting of greenhouse gas emissions and removals. 28pp. 
6 (http://www.bchydro.com/info/reports/reports52594.html)
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3. COrpOrATE iNvENTOry

Section three presents an overview of historical data from 1995 and 1999 followed by a more detailed analysis of the 2007 
corporate inventory. Tables comparing consumption, costs and emissions in each of these years are presented in Section 
three. Tables 3.1, 3.2 and 3.3 illustrate energy consumption, costs and emissions for 1995, 1999 and 2007. See Appendices II and 
III for detailed inventories for 1995 and 1999.

Table 3.1 – Energy, Costs, and Emissions by Sector (1995)

Total Emissions
(CO2e tonnes)

Total
Energy (GJ)

Total
Cost

Percent
Energy

Percent
Costs

Sector Percent
Emissions

110,650 $1,426,0683,572Buildings 57% 50%42%

20,849 $345,417353Lighting 11% 12%4%

14,771 $341,036250Water & Wastewater 8% 12%3%

47,055 $720,1313,368Vehicle Fleet 24% 25%39%

988Solid Waste 0%12%

100% 100%100%Total 193,326 $2,832,6538,532

Table 3.2 – Energy, Costs, and Emissions by Sector (1999)

Total Emissions
(CO2e tonnes)

Total
Energy (GJ)

Total
Cost

Percent
Energy

Percent
Costs

Sector Percent
Emissions

137,731 $1,831,2374,319Buildings 61% 56%49%

26,693 $431,260378Lighting 12% 13%4%

17,184 $399,107243Water & Wastewater 8% 12%3%

44,227 $602,5213,124Vehicle Fleet 20% 18%35%

761Solid Waste 0%9%

100% 100%100%Total 225,835 $3,264,1258,825

Table 3.3 – Energy, Costs, and Emissions by Sector (2007)

Total Emissions
(CO2e tonnes)

Total
Energy (GJ)

Total
Cost

Percent
Energy

Percent
Costs

Sector Percent
Emissions

Buildings 5,845 182,729 $2,175,260 67% 52%56%

Lighting 168 27,450 $541,704 10% 13%2%

Water & Wastewater 91 14,902 $446,064 5% 11%1%

Vehicle Fleet 3,417 47,533 $992,020 17% 24%33%

Solid Waste 924 0%9%

Unidentified 1 132 $3,117 0% 0%0%

Total 10,445 272,747 $4,158,164 100% 100%100%
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3.1 – Energy Consumption and GHG Emissions Trends 1995 - 2007

GHG Emissions
Using available historical data from 1995, 1999, and 2007, table 3.1 presents GHG emissions trends for the City.  In 1995, the 
City’s total greenhouse gas emissions were 8,532 tonnes CO

2
e. By 1999 the City’s total greenhouse gas emissions were 8,825 

tonnes CO
2
e, an increase of three percent from 1995. By 2007, the City of Richmond’s greenhouse gas emissions had grown to 

10,445 tonnes CO
2
e, an increase of 18 percent from 1999 and 22 percent from 1995 (figure 3.1; table 3.4).  Complete summary 

inventories are presented in the Appendices for the three inventory years.

Figure 3.1 – Total Emissions Trends (1995 - 2007)
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Figure 3.2 – Sector Emissions Trends (1995 - 2007) 
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Between 1995 and 2007 overall emissions increased significantly in the buildings sector (64 percent). Outdoor lighting 
emissions and water & wastewater emissions decreased by 52 percent and 64 percent respectively between 1995 and 
2007. Solid waste emissions decreased by six percent between 1995 and 2007. See figures 3.2 and 3.3 for two graphical 
representation of changes in the City’s GHG emissions by sector. The two major GHG emission sources are buildings and fleet.

Figure 3.3 – GHG Emissions (tonnes CO
2
e) by Sector (1995 - 2007)
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Table 3.4 – Emissions by Sector (1995-2007)

Sector
Energy 

Type
Emissions 

CO2e (t)
Emissions 

CO2e (t)
Emissions 

CO2e (t)
Percent Change

1995 1999 2007 95-99 99-07 95-07

Buildings
Elect 1,034

3,572
1,044

4,318
475

5,845 21% 35% 64%
Nat Gas 2,537 3,274 5,370

Outdoor 
Lighting

Elect 353 353 378 378 168 168 7% -56% -52%

Water & 
Wastewater

Elect 250 250 243 243 91 91 -3% -63% -64%

Vehicle 
Fleet

Biodiesel B5 - - - - 1,135

-7% 9% 1%
Diesel 1,112

3,368

1,109

3,124

251

3,416
Gas 2,209 1,869 2,030

CNG 47 146

Solid Waste – 988 988 761 761 924 924 -23% 21% -6%

Unidentified Elect - - - - 1 1 - - -

Total 8,532 8,825 10,445 3% 18% 22%
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Energy Consumption and Cost Comparison

Consumption

The City of Richmond has steadily increased energy consumption in the years between 1995 and 2007 as shown in figure 3.4 
and table 3.5. Total energy consumption increased by 41 percent between 1995 and 2007. 

Figure 3.4 – Total Energy Consumption Trends (1995-2007)

1
9
9
5

1
9
9
9

2
0
0
7

190,000

200,000

210,000

220,000

230,000

240,000

250,000

260,000

270,000

280,000

Year

G
J

The largest increase in consumption occurred in the City’s buildings sector, rising 65 percent from 1995 to 2007. Energy 
consumption for outdoor lighting increased by 32 percent between 1995 and 2007. Water & wastewater consumption 
remained stable with a slight increase of one percent. 

Overall vehicle consumption remained stable between 1995 and 2007 with a increase of one percent (table 3.5). See figures 
3.5 and 3.6 for a graphical representation in changes in energy consumption between 1995 and 2007.
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Figure 3.5 – Sector Energy Consumption Trends (1995-2007)
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Figure 3.6 – Energy Consumption by Sector (1995-2007)
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Table 3.5 – Energy Consumption by Sector (1995-2007)

Sector
Energy 

Type/Unit
Activity Energy (GJ) Activity Energy (GJ) Activity Energy (GJ) Percent change

1995 1999 2007 95-99 99-07 95-07

Buildings

Electricity  
(kWh)

16,956,694 61,044
110,650

20,476,629 73,716
137,731

21,594,611 77,741
182,729 24% 33% 65%

Natural Gas 
(GJ)

49,606 49,606 64,015 64,015 104,988 104,988

Outdoor 
Lighting

Electricity 
(kWh)

5,791,419 20,849 20,849 7,414,792 26,693 26,693 7,625,094 27,450 27,450 28% 3% 32%

Water & 
Wastewater

Electricity 
(kWh)

4,103,180 14,771 14,771 4,773,247 17,184 17,184 4,139,551 14,902 14,902 16% -13% 1%

Vehicle 
Fleet*

Biodiesel 
B5 (L)

- -

47,055

- -

44,227

410,085 15,862

47,532 -6% 7% 1%
Diesel Fuel 
(L)

400,134 15,477 399,042 15,435 90,311 3,493

Gasoline (L) 884,578 30,659 748,466 25,942 812,962 28,177

CNG (GJ) 919 919 77,690 2,693 - -

Unidentified
Electricity 
(kWh)

- - - - - - 36,785 132 132

Total 193,326 GJ 225,835 GJ 272,745 GJ 17% 21% 41%

  *1995 vehicle fleet is data deficient, 1997 vehicle fleet data utilized

Cost

While energy consumption increases over time, so does the costs per unit of energy.  In 1995 electricity was $0.05 per kWh 
while in 2007 the average price was $0.07 per kWh. The price for vehicle fuel has also risen in this period from $0.46/L  to 
$0.96/L for diesel fuel and $0.55/L to $0.88/L for gasoline. Overall energy costs increased by 47 percent between 1995 and 
2007 (figure 3.7; table 3.6). 

Figure 3.7 – Total Costs by Sector (1995-2007)
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Energy costs for the buildings sector increased by ~53 percent between 1995 and 2007.  Energy costs for the outdoor lighting 
sector increased by ~57 percent between 1995 and 2007.  Energy costs for the City’s water and waste water assets increased 
by 31 percent between 1995 and 2007 (table 3.6). See figures 3.8 and 3.9 for a graphical representation of changes in costs by 
sector.

Figure 3.8 – Total Costs by Sector (1995-2007)
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Figure 3.9 – Energy Costs by Sector (1995-2007)
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Table 3.6 – Energy Costs by Sector (1995-2007)

 

Sector
Energy 

Type
Costs Costs Costs Percent change

1995 1999 2007 95-99 99-07 95-07

Buildings
Electricity  $1,024,386 

$1,426,068 
$1,360,647 

$1,831,237 
$1,266,863 

$2,175,260 28% 19% 53%
Natural Gas $401,682 $470,590 $908,397 

Outdoor 
Lighting

Electricity $345,417 $345,417 $431,260 $431,260 $541,704 $541,704 25% 26% 57%

Water & 
Wastewater

Electricity $341,036 $341,036 $399,107 $399,107 $446,064 $446,064 17% 12% 31%

Vehicle 
Fleet*

Biodiesel B5 -

$720,131 

-

$602,521 

$270,585 

$992,019 -16% 65% 38%
Diesel Fuel $182,755 $169,850 $83,301 

Gasoline $487,158 $389,082 $638,133 

CNG $50,219 $43,590 

Unidentified Electricity - - - - $3,117 

Total $2,832,653 $3,264,125 $4,158,164 15% 27% 47%

*1995 vehicle fleet is data deficient, 1997 vehicle fleet data utilized

Inventory Analysis
Between 1999 and 2007 the City of Richmond added 22 buildings, 92 outdoor lighting assets, 31 water & wastewater assets 
and 294 vehicles to their fleet (table 3.7).  This substantial growth in City assets reflects the substantial growth in GHG 
emissions, energy consumption, and costs for energy between 1999 and 2007. 

Table 3.7 – Corporate Asset Count

Sector 1999 2007
Absolute 

Difference

Buildings1 66 88 +22

Outdoor 
Lighting

107 199 +92

Water and 
Wastewater

165 196 +31

Vehicles 204 498 +294

Solid Waste n/a2 38 –

1 Does not include leased buildings
2 Missing Data

Increases in energy consumption are due to the addition and/or expansion of City-owned buildings and engineering assets. 
The 41 percent growth in energy consumption between 1995 and 2007 reflects the increases in municipal services that have 
occurred over time.
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Increases in greenhouse gas emissions are tied to increases in consumption. However the carbon intensity of electricity 
decreased from 1995 to 1999 (0.061 kg/kWh to 0.051 kg/kWh), and then again from 1999 to 2007 (0.051 kg/kWh to 0.022 kg/
kWh) moderating the growth in GHG emissions to 22% while energy consumption increased at nearly double the observed 
rate. This explains why the lighting and water & wastewater sectors saw significant decreases in emissions while their overall 
energy consumption rose (e.g., GHG emissions from both sectors is from electricity consumption).

Energy sources are becoming increasingly expensive because energy demands are increasing faster than new energy 
supplies become available.  Managing energy consumption will provide the City the benefit of both immediately reducing its 
operating costs and reducing its climate-impacting GHG emissions.

See table 3.8 for a summary of absolute changes in consumption, costs and emissions between inventory years and table 3.9 
for a summary of percent change over the inventory years.

Table 3.8 – Inventory Absolute Change  (1995-2007)

1995 1999 2007
Absolute Change

95-99 99-07 95-07

Energy Consumption 193,326 GJ 225,835 GJ 272,747 GJ + 32,509 GJ + 46,912 GJ + 79,421 GJ

Energy Costs $2,832,653 $3,264,125 $4,158,164 + $431,472 + $894,039 + $1,325,511 

Emissions 8,532 t 8,825 t 10,445 t + 293 t + 1,620 t + 1,913 t

Table 3.9 – Inventory Summaries  (1995-2007)

1995 1999 2007
Percent Change

95-99 99-07 95-07

Energy Consumption 193,326 GJ 225,835 GJ 272,747 GJ 17% 21% 41%

Energy Costs $2,832,653 $3,264,125 $4,158,164 15% 27% 47%

Emissions 8,532 t 8,825 t 10,445 t 3% 18% 22%

3.2 – 2007 Detailed Analysis

2007 Corporate Inventory Summary
An overview of total energy consumed, costs, and GHG emissions by sector is presented in table 3.10 (note: table 3.10 includes 
the GHG emissions associated with solid waste). In 2007, the City’s total energy consumption amounted to 272,747 GJ, total 
costs were $4,158,164, and 10,445 tonnes CO

2
e in associated greenhouse gas emissions. Appendix I provides an inventory 

summary by account for 2007.

City owned buildings accounted for the majority of energy consumption,  energy costs, and GHG emissions (56 percent).  
The City’s vehicle fleet accounted for the second greatest amount of GHG emissions (33 percent) followed by solid waste 
(nine percent). In total, outdoor lighting, water & wastewater infrastructure and unidentified accounts were responsible for 
approximately three percent of GHG emissions (see figures 3.10, 3.11, 3.12 and table 3.10).
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Table 3.10 – Energy, Costs, and Emissions by Sector (2007)

Total Emissions
(CO2e tonnes)

Total
Energy (GJ)

Total
Cost

Percent
Energy

Percent
Costs

Sector Percent
Emissions

Buildings 5,845 182,729 $2,175,260 67% 52%56%

Lighting 168 27,450 $541,704 10% 13%2%

Water & Wastewater 91 14,902 $446,064 5% 11%1%

Vehicle Fleet 3,417 47,533 $992,020 17% 24%33%

Solid Waste 924 0%9%

Unidentified 1 132 $3,117 0% 0%0%

Total 10,445 272,747 $4,158,164 100% 100%100%

As table 3.10 describes, the majority of 2007 energy consumption occurred in the buildings sector (182,729 GJ).  The vehicle 
fleet consumed 47,533 GJ of energy, outdoor lighting consumed 27,450 GJ of energy, and water and wastewater infrastructure 
consumed 14,902 GJ. 

The majority of the City’s total energy costs were incurred by buildings at ~$2.2 million.  Vehicle fleet costs were ~$1.0 million, 
outdoor lighting costs were ~$0.55 million, and water and wastewater costs were ~$0.5 million (table 3.10). Costs to collect 
corporate solid waste are relatively insignificant and were not estimated as corporate solid waste is collected along with 
community waste.

The greatest source of emissions in 2007 was from the combustion of natural gas (56 percent of total emissions), followed by 
gasoline (21 percent), biodiesel 5 (12 percent), electricity (eight percent) and diesel fuel (three percent). Table 3.11 illustrates the 
contribution of each major energy source to total emissions. 

Table 3.11 – Sources of Corporate Emissions by Energy Type (2007)

Energy
Type

Total
UseUnits

Total Emissions
(CO2e tonnes)

Percent
Emissions

Electricity 33,396,041kWh 735 8%

Natural Gas 104,988GJ 5,370 56%

Gasoline 812,962litres 2,030 21%

Diesel Fuel 90,311litres 251 3%

Biodiesel 5 410,085litres 1,135 12%

Total 9,521 100%

In terms of energy content, electricity accounted for nearly half (44 percent) of the total energy consumed by the City (table 
3.1.2), followed by natural gas (38 percent), gasoline (ten percent), biodiesel 5 (six percent), and diesel fuel (one percent), 
respectively. Figure 3.14 illustrates the use of energy by source and figure 3.15 illustrates costs by energy source. 

Electricity accounted for the greatest amount of the City’s energy costs (54 percent) followed by natural gas (22 percent) and 
gasoline (15 percent). Together, biodiesel 5 and diesel fuel accounted for approximately nine percent of the City’s energy 
costs.
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Table 3.12 – Sources of Corporate Energy & Costs by Energy Type (2007)

Energy
Type

Total
Energy (GJ)

Total
Use

Total
CostUnits

Percent Total
Energy by Source

Percent Total
Costs by Source

Electricity 33,396,041 120,226 $2,257,748kWh 44% 54%

Natural Gas 104,988 104,988 $908,397GJ 38% 22%

Gasoline 812,962 28,177 $638,133litres 10% 15%

Diesel Fuel 90,311 3,493 $83,301litres 1% 2%

Biodiesel 5 410,085 15,862 $270,585litres 6% 7%

272,747 $4,158,164Total 100% 100%

Figure 3.13 – Sources of Emissions 
(tonnes CO

2
e)

1,135 t
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Solid Waste

Figure 3.14 – Sources of Energy
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Figure 3.15 – Sources of Energy Costs
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Figure 3.10 – Emissions (tonnes CO
2
e)
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Figure 3.11 – Energy Consumption
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Figure 3.12 – Energy Costs

$2,175,260 
(52.3%)

$541,704 
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Sector Analysis

Buildings

Figures 3.14 and 3.15 demonstrate that the major energy consumption and costs were from electricity and natural gas, 
predominantly to light and heat buildings. However, figure 3.13 shows that the majority of the City’s GHG emissions arose 
from natural gas to heat buildings and for gasoline to fuel the City’s fleet. Electricity use only accounted for eight percent of 
the City’s GHG emissions.

Electricity and natural gas for the City’s building sector was provided by BC Hydro and Terasen Gas respectively. Once 
consumption and cost data was imported into EEMRS™ individual accounts were identified and assigned to a subsector and 
staff identified building classes. Leased buildings that the City does not have operational control over (such as RCMP buildings 
and rental houses) have not been included in the inventory. Buildings that have been excluded from the inventory are listed 
in Appendix IV.

The City has operational control over 88 buildings. Natural gas accounted for the majority of the building sectors emissions 
(5,370 tonnes CO

2
e) while electricity accounted for the majority of costs ($1,266,863). Total costs for all buildings were 

$2,175,260 and total emissions were 5,845 tonnes CO
2
e (table 3.13).  

Table 3.13 - Summary of Buildings Sector Emissions (2007)

Energy
Type

Total
Energy (GJ)

Total
Use

Total
CostUnits

Total CO2e
(t)

Buildings

Electricity 21,594,611 77,741 $1,266,863kWh 475.1

Natural Gas 104,988 104,988 $908,397GJ 5,370.1

182,729 $2,175,260Total 5,845.2

The City’s indoor and outdoor pools were the largest source of emissions (39 percent), followed by ice arenas (22 percent). 
The City’s libraries, halls and community centres were the third largest source of emissions (16 percent) followed by 
City administration buildings (11 percent; includes public works yards). This proportion of emissions is typical of large 
municipalities as pools and ice arenas represent energy intensive facilities (figure 3.16).
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Figure 3.16 – GHG Emissions by City Building Classes (2007)

10.8%

3.5%

21.6%
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City Administration Cultural and Heritage Facilities Ice Arenas

Libraries, Halls and Community Centres Park Facilities Pools

Richmond Fire

In 2007, Watermania was the City’s top source of GHG emissions. The large emissions from this facility are due to the large 
amount of natural gas required to heat pool water.  The Richmond Ice Center was the building sector’s second largest emitter 
as it consumes a large amount of electricity to power the pumps that run the ice plants, electricity to light the arena and 
curling sheets, and natural gas to heat the facility. A significant amount of the total emissions from the Richmond Ice Centre is 
from the use of natural gas. Minoru Aquatic Center, City Hall, and the operations yard are ranked number three, four, and five 
respectively in terms of their energy consumption (table 3.14). See Appendix I for an inventory summary by account.

Table 3.14 – Buildings Ranked by Emissions (2007)
2007

:  Top Sources of GHG EmissionsBuildings CO2eCostsEnergy

Watermania -  14300 Entertnmnt Blv 32,546 GJ $314,415 1,204.2 t

Richmond Ice Center -  14140 Triangle Rd 30,672 GJ $324,773 1,082.8 t

Minoru Aquatic Center | Minoru Pool -  7560 Minoru Gate 23,126 GJ $204,399 991.1 t

Works Yard -  5555 Lynas Ln 11,715 GJ $125,093 400.7 t

Steveston Branch & Community Centre -  4111 Moncton St 8,027 GJ $79,948 321.8 t

Main Branch & Cultural Centre -  7700 Minoru Gate 11,390 GJ $133,513 284.0 t

City Hall -  6911 No. 3 Rd 12,839 GJ $182,137 211.4 t

Minoru Arena -  7551 Minoru Gate 8,467 GJ $107,061 181.9 t

Richmond Gateway Theater -  6500 Gilbert Rd 4,965 GJ $68,738 161.0 t

Fire Hall #1 - Headquarters -  6960 Gilbert Rd 2,882 GJ $39,252 107.3 t

Minoru Park -  6860 Gilbert Rd 1,726 GJ $19,051 88.3 t

Minoru Seniors Centre -  7660 Minoru Gate 2,334 GJ $35,327 87.2 t

South Arm Community Centre | Building  -  8880 Williams Rd 3,291 GJ $50,449 60.6 t

Thompson Community Centre -  5151 Granville Ave 3,048 GJ $45,128 46.1 t

West Richmond Community Center -  9180 No 1 Rd 1,639 GJ $26,144 46.0 t

Fire Hall #6 - Shellmont -  9400 No 4 Rd 1,137 GJ $17,473 45.6 t

Fire Hall #2 - Steveston -  11011 No 2 Rd 971 GJ $12,531 43.2 t

Fire Hall #7 - Crestwood -  5731 No 6 Rd 1,230 GJ $21,397 36.3 t

Steveston (Outdoor) -  4151 Moncton St 1,382 GJ $23,631 35.2 t

East Richmond Community Hall | King George Park -  12360 Cambie Rd 1,208 GJ $23,617 33.1 t

Britannia Shipyard -  12451 Trites Rd 1,076 GJ $17,935 29.7 t

Fire Hall #4 - Sea Island -  3911 Russ Baker Way 1,138 GJ $17,235 29.2 t
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Outdoor Lighting

Electricity data for the City’s outdoor lighting sector was provided by BC Hydro. Once consumption and cost data was 
imported into EERMS™, individual lighting accounts were identified and assigned to a subsector. Ornamental lighting 
includes all street lighting owned and operated by the City. Recreation lighting includes all outdoor lighting for City parks 
and recreation facilities. Traffic signals include all lighting used for traffic management aside from signals that only are used 
for pedestrians. Overhead lighting leased by the City from BC Hydro is not included in this inventory since the City does not 
have operational control over these assets. Note that the outdoor lighting sector includes lighting that is metered separately 
from buildings. Lighting that is attached to a meter that includes a building (e.g., parking lot overhead lights) is included in 
the buildings sector inventory. In these instances, the energy consumption is mainly from loads from within the building, and 
since audits were beyond the scope of this project, an energy end use breakdown for outdoor lighting was not included.  

The City’s outdoor lighting consumed 27,450 GJ of electricity (7,625,094 kWh), resulting in the production of 168 tonnes of 
CO

2
e at a cost of $541,704 (table 3.15). A ranking of the top ten energy consumer in the lighting sector is provided in table 3.15 

and a chart illustrating the breakdown of the category is provided in figure 3.17.

Table 3.15 – Summary of Lighting Sector Emissions (2007)

Energy
Type

Total
Energy (GJ)

Total
Use

Total
CostUnits

Total CO2e
(t)

Lighting

Electricity 7,625,095 27,450 $541,704kWh 167.8

27,450 $541,704Total 167.8

Ornamental lighting was by far the largest outdoor lighting subsector in terms of GHG emissions, accounting for 85 percent 
of the sectors emissions. Traffic signals account for eight percent of the sectors emissions, followed by recreation lighting (five 
percent) and pedestrian signals (one percent; see figure 3.17). See table 3.16 for a ranking of the top ten lighting accounts in 
terms of GHG emissions. Appendix I provides an inventory summary by account.

Figure 3.17 – GHG Emissions in the Lighting Subsectors (2007)

85.1%

1.2%

5.4%

8.3%

Ornamental Lighting Pedestrian Signal Recreation Lighting Traffic Signal

developer
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Table 3.16 – Lighting Ranked by Emissions (2007)

:  Top Sources of GHG EmissionsLighting CO2eCostsEnergy

Ornamental Street Ltg - 23,357 GJ $454,385 142.7 t

All Traffic Signals - 2,223 GJ $44,012 13.6 t

Hugh Boyd Playing Field Lighting -  9551 Pendleton Rd 798 GJ $19,706 4.9 t

South Arm Playing Field Lighting -  8880 Williams Rd 299 GJ $6,565 1.8 t

Pedestrian Signal -  Steveston Hwy/Lassam Rd 145 GJ $2,810 0.9 t

Hugh Boyd Tennis Court Lighting -  9573 Pendleton Rd 117 GJ $2,610 0.7 t

Imperial Landing Trail Lighting -  Westwater/Railway Ave 115 GJ $2,543 0.7 t

Tennis Court Lighting -  1391 Lancaster Crs 70 GJ $1,578 0.4 t

Pole Light -  English St Bayview Extension 53 GJ $1,204 0.3 t

Parking Lot Lights (Open) -  12011 7th Ave 47 GJ $1,087 0.3 t

Pedestrian Signal -  No 3 Rd/Anderson Rd 16 GJ $316 0.1 t

Pedestrian Signal -  Blundell Rd/Cheviot Pl 16 GJ $314 0.1 t

Pedestrian Signal -  Blundell Rd/Montana Rd 16 GJ $313 0.1 t

Pedestrian Signal -  Riverdale/Westminster Hwy 16 GJ $313 0.1 t

Pedestrian Signal -  Blundell Rd/Clifton Rd 16 GJ $313 0.1 t

Pedestrian Signal -  Peterson Gte/No 1 Rd 16 GJ $313 0.1 t

Pedestrian Signal -  Blundell Rd/Ash St 16 GJ $313 0.1 t

Pedestrian Signal -  Minoru Blv At Rcmp Station 16 GJ $313 0.1 t

Pedestrian Signal -  Buswell St/Granville Ave 16 GJ $310 0.1 t

Pedestrian Signal -  6251 Minoru Blvd 16 GJ $311 0.1 t

Pole Light -  8541 Kelmore Rd 14 GJ $355 0.1 t

Pedestrian Signal -  Cambie Rd/Sexsmith Rd 9 GJ $179 0.1 t

Hamilton Community Centre Sign -  22960 Westminster Hwy 8 GJ $238 0.1 t
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Water & Wastewater

Electricity data for the City’s water & wastewater sector was provided by BC Hydro. Once consumption and cost data was 
imported into EERMS™, individual water & wastewater accounts were identified and assigned to a subsector. Drainage pump 
stations pump water out of low lying areas susceptible to flooding. Liquid waste pump stations move sanitary waste towards 
wastewater treatment facilities. Pressure reducing valves (PRV) reduce water pressure in the potable water distribution system. 
The City’s inventory includes one cathodic protection rectifier that helps to reduce corrosion in the distribution system.

The City does not operate any sewage treatment plants or potable water treatment plants, and therefore, energy consumed 
in the water and wastewater sector is for motors that drive sanitary sewer, storm sewer and potable water pumps. There 
are numerous variations of pump and motor configurations at each pump station.  The number of assets that make up 
the subsectors depicted in figure 3.18 is 196. Individual pump stations may contain more than one pump at each site.  The 
majority of these assets are liquid waste pump stations (139) and drainage pump stations (36).

Overall, 4,139,551 kWh of electricity was consumed, which resulted in the release of 91 tonnes of emissions at a cost of 
$446,064 (table 3.17).  

Table 3.17 – Summary of Water and Wastewater Sector Emissions (2007)

Energy
Type

Total
Energy (GJ)

Total
Use

Total
CostUnits

Total CO2e
(t)

Water & Wastewater

Electricity 4,139,551 14,902 $446,064kWh 91.1

14,902 $446,064Total 91.1

Drainage pumps were the largest source of emissions (50 percent) in this sector followed by liquid waste pump stations (43 
percent). The City’s PRV stations accounted for seven percent of emissions while the rectifier accounted for one percent of 
emissions (figure 3.18). Table 3.18 shows the top 10 water and wastewater accounts ranked by energy consumption. Appendix 
I provides an inventory summary by account.
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Figure 3.18 – GHG Emissions in the Water and Wastewater Subsectors (2007)
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Table 3.18 – Water and Wastewater Ranked by Emissions (2007)

:  Top Sources of GHG EmissionsWater & Wastewater CO2eCostsEnergy

Bath Slough-25 -  12191 River Rd Pump 609 GJ $25,777 3.7 t

Drainage -  10980 No 6 Rd A 518 GJ $14,054 3.2 t

Drainage -  North Dds 15 No 7/River Rd 466 GJ $14,781 2.8 t

Horseshoe Slough - 7 -  Shell Rd S Ft 440 GJ $15,206 2.7 t

Woodwards Slough-8 -  9200 Dyke Rd 431 GJ $27,390 2.6 t

Queens North-1 -  23231 River Rd 429 GJ $13,202 2.6 t

Shell Road North-24 -  11000 River Rd 386 GJ $11,910 2.4 t

No 3 Road South-9 -  14040 No 3 Rd A 375 GJ $10,168 2.3 t

Drainage -  No 1 Rd S Ft 353 GJ $13,395 2.2 t

Sanitary Pump Station-Edgemere -  10371 Aragon Rd 347 GJ $7,583 2.1 t

Cambie Road-21 -  7711 River Rd 339 GJ $9,980 2.1 t

Drainage -  No 8 Rd N Ft 326 GJ $11,056 2.0 t

No 7 Road South-4 -  9091 No 7 Rd 324 GJ $16,742 2.0 t

Sanitary Pump Station-Leslie -  8040 Leslie Rd 307 GJ $6,715 1.9 t

No 2 Rd North -  No 2 Rd Bridge No 2/River Rd 302 GJ $6,601 1.8 t

Nelson Road-3 -  Nelson Rd S Ft 298 GJ $9,434 1.8 t

Prv -  Shell/1ps Steveston 269 GJ $7,991 1.6 t

Gilbert North-20 -  6551 River Rd 224 GJ $15,117 1.4 t

Prv -  6011 River Rd 214 GJ $7,339 1.3 t

Drainage -  No 6 Rd/River Rd 205 GJ $6,857 1.3 t

Blundell Road West-16 Stp10_28_29 -  2500 Blundell Rd 191 GJ $5,221 1.2 t

Francis Road West-15 -  2500 Francis Rd 190 GJ $2,881 1.2 t

Sanitary Pump Station-Montrose -  10400 No 3 Rd 168 GJ $3,706 1.0 t
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vehicle Fleet

Consumption and cost data for individual vehicles was provided by City staff. The City’s fleet department manages the fuel 
for all City departments with the exception of Fire Services. Fire Services manage fuel use and data management for their 
operations. Individual vehicle accounts were assigned to a vehicle/equipment type and City department (note: Fire Services 
vehicle data is not broken down by vehicle/equipment type). With the exception of fire department vehicles, all of the City’s 
diesel vehicles are fueled with biodiesel 5. The City’s biodiesel 5 is a petrodiesel fuel blend that includes five percent biodiesel 
derived from rendered animal fats. The GHG emissions factor has been adjusted accordingly (-3.9 percent) for the calculation 
of all biodiesel fuel consumed.

The vehicle fleet includes all motorized vehicles operated by the City. The City’s vehicles produced 3,417 tonnes of CO
2
e and 

fuel costs were $992,020. The vehicle fleet uses three fuel types, Gasoline, diesel and biodiesel 5 (table 3.19).
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Table 3.19 – Summary of Vehicle Fleet Sector Emissions (2007) 

Energy
Type

Total
Energy (GJ)

Total
Use

Total
CostUnits

Total CO2e
(t)

Vehicle Fleet

Gasoline 812,962 28,177 $638,133litres 2,030.3

Diesel Fuel 90,311 3,493 $83,301litres 251.0

Biodiesel 5 410,085 15,862 $270,585litres 1,135.4

47,533 $992,020Total 3,416.7

Table 3.20 lists vehicle fleet greenhouse gas emissions by vehicle subsector. The City’s gasoline light trucks, vans and SUVs 
were the largest source of vehicle fleet emissions (39 percent) followed by diesel fuel medium to heavy trucks (20 percent). 
The composition of the vehicle fleet described in table 3.20 is typical of most municipal vehicle fleets since these subsectors 
represent large numbers of vehicles with high fuel consumption rates. Appendix I lists a summary of emissions by account.

Table 3.20 – GHG Emissions in the Vehicle Fleet Subsectors (2007)

Vehicle Fleet Subsectors
GHG Emissions 
(tonnes CO2e)

Percent of Total

Gasoline Light Trucks, Vans, and SUVs  1,320.1 38.6%

Diesel Fuel Medium to Heavy Trucks  670.9 19.6%

Gasoline Medium to Heavy Trucks & Vans  386.6 11.3%

Fire Services  312.7 9.2%

Gasoline Passenger Cars  135.6 4.0%

Diesel Fuel Sweepers & Flushers  103.3 3.0%

Diesel Fuel Tractors, Graders, & Backhoes  84.3 2.5%

Diesel Fuel Off Road Vehicles & Equipment  82.8 2.4%

Diesel Fuel Mowers  58.1 1.7%

Gasoline - misc. equipment  52.9 1.5%

Diesel Fuel Light Trucks, Vans, and SUVs  50.5 1.5%

Diesel Fuel Bus  41.8 1.2%

Gasoline Off Road Vehicles & Equipment  28.3 0.8%

Gasoline-Electric Hybrid Vehicles  21.5 0.6%

Unidentified - Diesel Fuel  17.4 0.5%

Diesel Fuel Passenger Cars  12.8 0.4%

Gasoline Bus  12.6 0.4%

Gasoline Mowers  12.5 0.4%

Gasoline Sweepers and Flushers  4.6 0.1%

Diesel Fuel Generators  4.2 0.1%

Diesel Fuel Misc. Equipment  2.6 0.1%

Unidentified - Gasoline  0.3 ~0.0%

Gasoline Vehicles  0.1 ~0.0%

Corporate Solid Waste

Solid waste generated in municipal facilities accounts for nine percent of total corporate emissions.  In 2007, the City’s waste 
from its corporate operations resulted in 924 tonnes of CO

2
e.  
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4. mAjOr FiNdiNgS ANd rECOmmENdATiONS

4.1 – Major Findings
In 2007, the City of Richmond’s operations consumed 272,747 GJ energy, at a cost of $4,158,164, and generating 10,445 tonnes 
CO

2
e of greenhouse gas emissions (see the rows in table 4.1 for consumption, costs, and emissions). 

Table 4.1 – Inventory Summaries  (1995-2007)

1995* 1999 2007
Percent Change

95-99 99-07 95-07

Energy Consumption 193,326 GJ 225,835 GJ 272,747 GJ 17% 21% 41%

Energy Costs $2,832,653 $3,264,125 $4,158,164 15% 27% 47%

Emissions 8,532 t 8,825 t 10,445 t 3% 18% 22%

*1995 vehicle fleet is data deficient, 1997 vehicle fleet data utilized

The City’s asset base has grown in every sector since 1999: building assets have grown by 22 percent, outdoor lighting assets 
by 92 percent, water & wastewater assets by 31 percent, and vehicle assets by 294 percent (table 3.7).  As a result, energy 
consumption, energy costs, and GHG emissions have also risen. From 1999 to 2007, corporate emissions rose from 8,825 
tonnes CO

2
e to 10,445 tonnes CO

2
e, an increase of 18 percent (table 3.4). Over the same time period, energy consumption rose 

by 21 percent (table 3.5) and energy costs by 27 percent (table 3.6). 

The two major sources of GHG emissions were City buildings and vehicles. Together, they made up 89% of the City’s 
emissions. The remaining 12% of Corporate GHG emissions are from lighting, wastewater and water pumps, and solid waste. 
Three buildings: Watermania, Richmond Ice Centre and Minoru Aquatic Centre are the largest energy consumers and together 
accounted for 31 percent of all emissions. GHG emission sources from the City’s fleet are predominantly from the operation of 
gasoline and diesel fuel light, medium and heavy duty trucks, vans and buses. 

Natural gas accounted for 56 percent of total emissions even though it accounted for only 38 percent of the City’s energy 
consumption. Conversely electricity supplied 44 percent of the City’s energy needs, but only eight percent of the City’s 
emissions.  This stark contrast in GHG emissions of the two energy types relative to the consumption of each is due to the 
higher emissions coefficient of natural gas compared to electricity.
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4.2 – Considerations for GHG Reduction Action
National Recognition from FCM/ICLEI Partners for Climate Protection. Once approved by Council, forward this report 
to the PCP Secretariat for recognition of the corporate stream of Milestone One of the PCP.

Energy and Emissions Tracking.  Continue to track corporate energy and greenhouse gas emissions on an annual basis. 
Fire Services should track fuel consumption for individual vehicles to be consistent with the manner in which all other vehicle 
fuel consumption is tracked in the City. The accounts listed in the unidentified section of the inventory should be identified. 
Buildings that have been excluded from the inventory (Appendix IV) should be reviewed. The City should consider an audit of 
solid waste bins at corporate facilities and parks to determine the volume of bins at the time of pick up and possibly amend 
the mass of solid waste reported herein.

Prepare for Aggressive, Emerging Protocols.  Emerging protocols are more comprehensive than current protocols and 
the City should begin to track all emissions sources as described herein.

Corporate and Community Energy and Emissions Planning. Develop a  corporate and community energy and 
emissions strategic plan. 

GHG Emissions Reduction.  Focus initial reduction action on GHG emissions from City buildings, particularly from natural 
gas, and fleet.

Apart from the environmental imperative of mitigating climate change impacts, the trend in rising energy costs necessitates 
aggressive reduction measures. 
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Carbon dioxide (CO
2
): A naturally occurring gas; also a byproduct 

of burning fossil fuels and biomass, as well as land use changes 
and other industrial processes. It is the principal anthropogenic 
greenhouse gas that affects the earth’s radiative balance. It is the 
reference gas against which other greenhouse gases are measured 
and therefore has a Global Warming Potential of 1.

Climate change: A statistically significant variation in either 
the mean state of the climate or in its variability, persisting 
for an extended period (typically decades or longer). Climate 
change may be due to natural internal processes or external 
forcings, or to persistent anthropogenic changes in the 
composition of the atmosphere or in land use.

Note that the Framework Convention on Climate Change (UNFCCC), 
in its Article 1, defines “climate change” as “a change of climate 
which is attributed directly or indirectly to human activity that 
alters the composition of the global atmosphere and which is in 
addition to natural climate variability observed over comparable 
time periods.” The UNFCCC thus makes a distinction between 
“climate change” attributable to human activities altering the 
atmospheric composition and “climate variability” attributable to 
natural causes.

Equivalent CO2 (CO2e): The concentration of CO
2
 that 

would cause the same amount of radiative forcing as a given 
mixture of CO

2
 and other greenhouse gases.

GJ (GigaJoules): A Canadian unit of heating value equivalent 
to 943,213.3 Btu. The standard gas unit in Canada is the 
gigajoule pursuant to GISB under Order 587-A (1997). A 
gigajoule (GJ) is a metric term used for measuring energy 
use. For example, 1 GJ is equal to 277.8 kWh of electricity, 
26.9 m³ of natural gas, 25.9 litres of heating oil. Similar to the 
energy released when burning a million wooden matches, 
a gigajoule of gas will cook over 2500 hamburgers, and a 
gigajoule of electricity will keep a 60-watt bulb continuously 
lit for six months.

Greenhouse gas: Gaseous constituents of the atmosphere, 
both natural and anthropogenic, that absorb and emit 
radiation at specific wavelengths within the spectrum 
of infrared radiation emitted by the Earth’s surface, the 
atmosphere, and clouds. This property of greenhouse 
gases causes the greenhouse effect. Water vapour (H

2
O), 

carbon dioxide (CO
2
), nitrous oxide (N

2
O), methane (CH

4
) 

and ozone (O
3
) are the primary greenhouse gases in the 

Earth’s atmosphere. Moreover, there are a number of entirely 
human-made greenhouse gases in the atmosphere, such 
as the halocarbons and other chlorine- and bromine-
containing substances, dealt with under the Montreal 

Protocol. Besides CO
2
, N

2
O, and CH

4,
 the Kyoto Protocol 

deals with the greenhouse gases sulphur hexafluoride (SF
6
), 

hydrofluorocarbons (HFCs), and perfluorocarbons (PFCs).

Kyoto Protocol to the United Nations Framework 
Convention on Climate Change (UNFCCC): The Kyoto 
Protocol was adopted at the Third Session of the Conference 
of the Parties (COP) to the UNFCCC in 1997 in Kyoto, Japan. It 
contains legally binding commitments in addition to those 
included in the UNFCCC. Countries included in Annex B of 
the Protocol (most Organisation for Economic Co-operation 
and Development countries and countries with economies in 
transition) agreed to reduce their anthropogenic greenhouse 
gas emissions (CO

2
, CH

4
, N

2
O, HFCs, PFCs, and SF

6
) by at least 

5% below 1990 levels in the commitment period 2008 to 
2012. The Kyoto Protocol entered into force on February 16, 
2005.

Methane (CH4): An odorless, colorless, flammable gas, CH
4
, 

the major constituent of natural gas, that is used as a fuel 
and is an important source of hydrogen and a wide variety of 
organic compounds.

Nitrous Oxide (N2O): A powerful greenhouse gas with 
a global warming potential most recently evaluated at 
310. Major sources of nitrous oxide include soil cultivation 
practices, especially the use of commercial and organic 
fertilizers, fossil fuel combustion, nitric acid production, and 
biomass burning.

United Nations Framework Convention on Climate 
Change (UNFCC): The Convention was adopted on May 
9, 1992, in New York and signed at the 1992 Earth Summit in 
Rio de Janeiro by more than 150 countries and the European 
Community. Its ultimate objective is the “stabilisation of 
greenhouse gas concentrations in the atmosphere at a level 
that would prevent dangerous anthropogenic interference 
with the climate system.” It contains commitments for all 
parties. Under the Convention, parties included in Annex I 
aim to return greenhouse gas emissions not controlled by 
the Montreal Protocol to 1990 levels by the year 2000. The 
convention entered into force in March 1994. See: Kyoto 
Protocol.

gLOSSAry OF TErmS (ipCC 2006)

GP - 77 '----------



32

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

Ri
ch

m
on

d

20
07

B
U

IL
D

IN
G

S

A
d

m
in

is
tr

at
io

n
 O
ffi

ce

C
IT

Y 
H

A
LL

 - 
69

11
 N

O
. 3

 R
D

$6
84

29
 G

J
$6

84
0.

2 
t

0.
2 

t
7,

98
8

kW
h

29
G

J
E

le
ct

ri
ci

ty

C
IT

Y 
H

A
LL

 - 
69

11
 N

O
. 3

 R
D

$1
49

,4
88

$3
2,

64
9

12
,8

39
 G

J
$1

82
,1

37
17

1.
1 

t
60

.4
 t

11
0.

7 
t

2,
74

6,
33

0
kW

h
2,

95
2

G
J

9,
88

7
G

J
2,

95
2

G
J

N
at

ur
al

G
as

E
le

ct
ri

ci
ty

C
IT

Y 
H

A
LL

 | 
W

ES
T -

 6
93

1 
G

RA
N

VI
LL

E S
T

$8
,3

51
$2

,6
71

55
9 

G
J

$1
1,

02
3

8.
9 

t
2.

3 
t

6.
6 

t
10

6,
32

5
kW

h
17

6
G

J
38

3
G

J
17

6
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

C
IT

Y 
H

A
LL

 | 
W

ES
T -

 6
93

1 
G

RA
N

VI
LL

E S
T

$1
,7

54
79

 G
J

$1
,7

54
0.

5 
t

0.
5 

t
21

,8
63

kW
h

79
G

J
E

le
ct

ri
ci

ty

A
dm

in
is

tr
at

io
n 

O
ffi

ce
 S

ub
to

ta
l

13
,5

05
 G

J
$1

95
,5

97
18

0.
7 

t
$1

60
,2

76
2,

88
2,

50
6

kW
h

E
le

ct
ri

ci
ty

10
,3

77
G

J
63

.4
 t

$3
5,

32
0

3,
12

8
G

J
N

at
ur

al
G

as
3,

12
8

G
J

11
7.

3 
t

A
rt

s 
| C

ul
tu

ra
l C

en
tr

e

BR
IT

TA
N

N
IA

 S
H

IP
YA

RD
 - 

51
80

 W
ES

TW
A

TE
R 

D
R

$9
89

43
 G

J
$9

89
0.

3 
t

0.
3 

t
12

,0
80

kW
h

43
G

J
E

le
ct

ri
ci

ty

JA
PA

N
ES

E C
A

N
A

D
IA

N
 C

U
LT

U
RA

L C
EN

TR
E -

 4
25

5 
M

O
N

C
TO

N
 S

T
$4

,8
68

$3
,0

77
45

3 
G

J
$7

,9
45

10
.0

 t
1.

4 
t

8.
7 

t
61

,5
89

kW
h

23
1

G
J

22
2

G
J

23
1

G
J

N
at

ur
al

G
as

E
le

ct
ri

ci
ty

LO
N

D
O

N
 F

A
RM

 - 
65

11
 D

YK
E R

D
$3

,7
58

17
1 

G
J

$3
,7

58
1.

0 
t

1.
0 

t
47

,3
93

kW
h

17
1

G
J

E
le

ct
ri

ci
ty

LO
N

D
O

N
 F

A
RM

 - 
65

11
 D

YK
E R

D
$2

,6
01

11
7 

G
J

$2
,6

01
0.

7 
t

0.
7 

t
32

,5
75

kW
h

11
7

G
J

E
le

ct
ri

ci
ty

A
rt

s 
| C

ul
tu

ra
l C

en
tr

e 
Su

b
to

ta
l

78
4 

G
J

$1
5,

29
3

12
.1

 t
$1

2,
21

6
15

3,
63

7
kW

h
E

le
ct

ri
ci

ty
55

3
G

J
3.

4 
t

$3
,0

77
23

1
G

J
N

at
ur

al
G

as
23

1
G

J
8.

7 
t

C
ar

et
ak

er
 H

ou
se

20
11

-0
3-

24
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

En
er

g
y 

&
 E

m
is

si
on

s 
M

on
it

or
in

g
 a

n
d

 R
ep

or
ti

n
g

 S
ys

te
m

™
   

v.
3.

1

Ap
pe

nd
ix 

i -
 2

00
7 

in
ve

nt
or

y S
um

m
ar

y b
y A

cc
ou

nt

GP - 78

'1J 
C 
o 
E 

~ 
J 

• 



33

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

A
LB

ER
TA

 R
O

A
D

 - 
92

80
 A

LB
ER

TA
 R

D
$2

,7
46

$2
96

14
6 

G
J

$3
,0

42
1.

6 
t

0.
8 

t
0.

8 
t

34
,6

05
kW

h
22

G
J

12
5

G
J

22
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

BL
U

N
D

EL
L P

A
RK

 - 
63

80
 B

LU
N

D
EL

L R
D

$2
,8

39
12

8 
G

J
$2

,8
39

0.
8 

t
0.

8 
t

35
,5

33
kW

h
12

8
G

J
E

le
ct

ri
ci

ty

BR
A

N
SC

O
M

BE
 H

O
U

SE
 - 

49
00

 S
TE

VE
ST

O
N

 H
W

Y
$7

38
$2

,7
05

26
9 

G
J

$3
,4

43
8.

9 
t

0.
2 

t
8.

7 
t

10
,5

51
kW

h
23

1
G

J
38

G
J

23
1

G
J

N
at

ur
al

G
as

E
le

ct
ri

ci
ty

BR
IG

H
O

U
SE

 P
A

RK
 - 

78
40

 G
RA

N
VI

LL
E A

VE
$6

,4
81

$4
,5

12
58

6 
G

J
$1

0,
99

3
15

.4
 t

1.
3 

t
14

.2
 t

57
,9

10
kW

h
37

8
G

J
20

8
G

J
37

8
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

D
EB

EC
K 

H
O

U
SE

 - 
85

20
 A

SH
 S

T
$7

31
$1

,7
16

17
8 

G
J

$2
,4

47
5.

5 
t

0.
2 

t
5.

3 
t

10
,4

54
kW

h
14

1
G

J
38

G
J

14
1

G
J

N
at

ur
al

G
as

E
le

ct
ri

ci
ty

H
U

G
H

 B
O

YD
 P

A
RK

 - 
97

51
 P

EN
D

LE
TO

N
 R

D
 A

$3
34

$1
,0

92
79

 G
J

$1
,4

27
2.

6 
t

0.
1 

t
2.

5 
t

3,
50

4
kW

h
66

G
J

13
G

J
66

G
J

N
at

ur
al

G
as

E
le

ct
ri

ci
ty

M
C

C
LE

N
N

A
N

 N
O

RT
H

 P
A

RK
 - 

91
20

 A
LB

ER
TA

 R
D

$9
64

$1
,9

67
21

4 
G

J
$2

,9
30

6.
4 

t
0.

3 
t

6.
1 

t
14

,0
02

kW
h

16
4

G
J

50
G

J
16

4
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

M
C

N
A

IR
 P

A
RK

 - 
94

60
 N

O
 4

 R
D

$2
,6

99
$2

,1
73

26
5 

G
J

$4
,8

72
6.

1 
t

0.
7 

t
5.

4 
t

33
,8

22
kW

h
14

3
G

J
12

2
G

J
14

3
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

RI
C

H
M

O
N

D
 N

A
TU

RE
 P

A
RK

 - 
11

85
1 

W
ES

TM
IN

ST
ER

 H
W

Y
$1

,6
51

88
 G

J
$1

,6
51

0.
5 

t
0.

5 
t

24
,5

25
kW

h
88

G
J

E
le

ct
ri

ci
ty

RI
VE

R 
RO

A
D

 - 
26

80
 R

IV
ER

 R
D

$1
,0

91
58

 G
J

$1
,0

91
0.

4 
t

0.
4 

t
16

,0
35

kW
h

58
G

J
E

le
ct

ri
ci

ty

SO
U

TH
 A

RM
 P

O
O

L -
 9

04
0 

W
IL

LI
A

M
S R

D
$6

48
$1

,4
21

14
8 

G
J

$2
,0

70
4.

5 
t

0.
2 

t
4.

3 
t

9,
22

2
kW

h
11

5
G

J
33

G
J

11
5

G
J

N
at

ur
al

G
as

E
le

ct
ri

ci
ty

TE
RR

A
 N

O
VA

 P
A

RK
 - 

24
91

 W
ES

TM
IN

ST
ER

 H
W

Y
$3

94
20

 G
J

$3
94

0.
1 

t
0.

1 
t

5,
45

9
kW

h
20

G
J

E
le

ct
ri

ci
ty

W
O

O
D

W
A

RD
S L

A
N

D
IN

G
 - 

11
55

1 
D

YK
E R

D
$8

12
35

 G
J

$8
12

0.
2 

t
0.

2 
t

9,
63

9
kW

h
35

G
J

E
le

ct
ri

ci
ty

W
O

RK
S Y

A
RD

 - 
54

00
 R

IV
ER

 R
D

$1
,4

26
$1

,3
91

19
6 

G
J

$2
,8

17
4.

9 
t

0.
5 

t
4.

5 
t

21
,1

20
kW

h
12

0
G

J
76

G
J

12
0

G
J

N
at

ur
al

G
as

E
le

ct
ri

ci
ty

C
ar

et
ak

er
 H

ou
se

 S
ub

to
ta

l
2,

41
0 

G
J

$4
0,

82
8

58
.0

 t
$2

3,
55

5
28

6,
38

1
kW

h
E

le
ct

ri
ci

ty
1,

03
1

G
J

6.
3 

t
$1

7,
27

3
1,

37
9

G
J

N
at

ur
al

G
as

1,
37

9
G

J
51

.7
 t

C
om

m
un

it
y 

B
ui

ld
in

g

20
11

-0
3-

24
Pa

ge
 2

20
07

 E
ne

rg
y 

&
 G

re
en

ho
us

e 
G

as
 E

m
is

si
on

s 
In

ve
nt

or
y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 79 '----------



34

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

EA
ST

 R
IC

H
M

O
N

D
 C

O
M

M
U

N
IT

Y 
H

A
LL

 | 
KI

N
G

 G
EO

RG
E P

A
RK

 - 
12

36
0 

C
A

M
BI

E R
D

$1
6,

32
5

$7
,2

92
1,

20
8 

G
J

$2
3,

61
7

25
.3

 t
3.

9 
t

21
.5

 t
17

6,
66

4
kW

h
57

2
G

J
63

6
G

J
57

2
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

SC
O

U
T H

A
LL

  -
 4

04
0 

FR
A

N
C

IS
 R

D
$1

,2
58

$1
,1

12
12

3 
G

J
$2

,3
71

2.
9 

t
0.

3 
t

2.
6 

t
15

,3
17

kW
h

68
G

J
55

G
J

68
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

SE
A
 IS

LA
N

D
 C

O
M

M
U

N
IT

Y 
H

A
LL

 - 
71

40
 M

IL
LE

R 
RD

$1
,2

75
$2

,2
64

23
3 

G
J

$3
,5

39
7.

0 
t

0.
3 

t
6.

6 
t

15
,5

51
kW

h
17

7
G

J
56

G
J

17
7

G
J

N
at

ur
al

G
as

E
le

ct
ri

ci
ty

SO
U

TH
 A

RM
 C

O
M

M
U

N
IT

Y 
H

A
LL

 - 
90

20
 W

IL
LI

A
M

S R
D

$6
,1

05
$2

,9
37

51
4 

G
J

$9
,0

43
10

.6
 t

1.
7 

t
9.

0 
t

76
,4

30
kW

h
23

9
G

J
27

5
G

J
23

9
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

ST
EV

ES
TO

N
 M

A
RT

IA
L A

RT
S -

 4
25

1 
M

O
N

C
TO

N
 S

TR
EE

T
$0

$2
,0

98
1,

01
2 

G
J

$2
,0

98
11

.9
 t

5.
1 

t
6.

8 
t

23
0,

85
6

kW
h

18
1

G
J

83
1

G
J

18
1

G
J

N
at

ur
al

G
as

E
le

ct
ri

ci
ty

C
om

m
un

ity
 B

ui
ld

in
g 

Su
b

to
ta

l
3,

09
0 

G
J

$4
0,

66
7

57
.7

 t
$2

4,
96

3
51

4,
81

8
kW

h
E

le
ct

ri
ci

ty
1,

85
3

G
J

11
.3

 t
$1

5,
70

4
1,

23
7

G
J

N
at

ur
al

G
as

1,
23

7
G

J
46

.4
 t

C
om

m
un

it
y 

C
en

tr
e

D
EB

EC
K 

C
EN

TR
E |

 H
O

U
SE

 (F
A

M
IL

Y 
PL

A
C

E)
 - 

86
60

 A
SH

 S
T A

$7
44

$1
,4

40
12

4 
G

J
$2

,1
84

3.
7 

t
0.

2 
t

3.
5 

t
8,

74
2

kW
h

93
G

J
31

G
J

93
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

LA
N

G
 (C

IT
Y 

C
EN

TE
R)

 C
O

M
M

U
N

IT
Y 

C
EN

TE
R 

- 1
40

 - 
82

97
 S

A
BA

 R
D

$3
,8

76
17

6 
G

J
$3

,8
76

1.
1 

t
1.

1 
t

48
,9

23
kW

h
17

6
G

J
E

le
ct

ri
ci

ty

SO
U

TH
 A

RM
 C

O
M

M
U

N
IT

Y 
C

EN
TR

E -
 8

88
0 

W
IL

LI
A

M
S R

D
$1

4,
20

0
67

9 
G

J
$1

4,
20

0
4.

2 
t

4.
2 

t
18

8,
69

5
kW

h
67

9
G

J
E

le
ct

ri
ci

ty

SO
U

TH
 A

RM
 C

O
M

M
U

N
IT

Y 
C

EN
TR

E |
 B

U
IL

D
IN

G
  -

 8
88

0 
W

IL
LI

A
M

S R
D

$3
8,

59
3

$1
1,

85
7

3,
29

1 
G

J
$5

0,
44

9
48

.4
 t

14
.6

 t
33

.7
 t

66
4,

13
2

kW
h

90
0

G
J

2,
39

1
G

J
90

0
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

TH
O

M
PS

O
N

 C
O

M
M

U
N

IT
Y 

C
EN

TR
E -

 5
15

1 
G

RA
N

VI
LL

E A
VE

$3
7,

81
1

$7
,3

16
3,

04
8 

G
J

$4
5,

12
8

37
.7

 t
14

.9
 t

22
.8

 t
67

7,
52

3
kW

h
60

9
G

J
2,

43
9

G
J

60
9

G
J

N
at

ur
al

G
as

E
le

ct
ri

ci
ty

W
ES

T R
IC

H
M

O
N

D
 C

O
M

M
U

N
IT

Y 
C

EN
TE

R 
- 9

18
0 

N
O

 1
 R

D
$1

6,
97

7
$9

,1
67

1,
63

9 
G

J
$2

6,
14

4
35

.1
 t

5.
1 

t
30

.0
 t

23
3,

16
9

kW
h

79
9

G
J

83
9

G
J

79
9

G
J

N
at

ur
al

G
as

E
le

ct
ri

ci
ty

C
om

m
un

ity
 C

en
tr

e 
Su

b
to

ta
l

8,
95

7 
G

J
$1

41
,9

81
13

0.
1 

t
$1

12
,2

02
1,

82
1,

18
4

kW
h

E
le

ct
ri

ci
ty

6,
55

6
G

J
40

.1
 t

$2
9,

78
0

2,
40

1
G

J
N

at
ur

al
G

as
2,

40
1

G
J

90
.0

 t

Ed
uc

at
io

n

20
11

-0
3-

24
Pa

ge
 3

20
07

 E
ne

rg
y 

&
 G

re
en

ho
us

e 
G

as
 E

m
is

si
on

s 
In

ve
nt

or
y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 80• 



35

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

RI
C

H
M

O
N

D
 N

A
TU

RE
 P

A
RK

 - 
11

85
1 

W
ES

TM
IN

ST
ER

 H
W

Y
$1

,1
52

$2
,0

79
19

7 
G

J
$3

,2
31

5.
8 

t
0.

3 
t

5.
5 

t
13

,9
51

kW
h

14
7

G
J

50
G

J
14

7
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

RI
C

H
M

O
N

D
 N

A
TU

RE
 P

A
RK

 - 
11

85
1 

W
ES

TM
IN

ST
ER

 H
W

Y
$6

,5
81

29
9 

G
J

$6
,5

81
1.

8 
t

1.
8 

t
83

,1
74

kW
h

29
9

G
J

E
le

ct
ri

ci
ty

TE
RR

A
 N

O
VA

 B
A

RN
 | 

TE
RR

A
 N

O
VA

 R
U

RA
L P

A
RK

 - 
26

31
 W

ES
TM

IN
ST

ER
 H

W
Y

$6
23

32
 G

J
$6

23
0.

2 
t

0.
2 

t
8,

85
5

kW
h

32
G

J
E

le
ct

ri
ci

ty

Ed
uc

at
io

n 
Su

b
to

ta
l

52
8 

G
J

$1
0,

43
5

7.
8 

t
$8

,3
56

10
5,

98
0

kW
h

E
le

ct
ri

ci
ty

38
2

G
J

2.
3 

t
$2

,0
79

14
7

G
J

N
at

ur
al

G
as

14
7

G
J

5.
5 

t

Fi
re

 S
er

vi
ce

s

FI
RE

 H
A

LL
 #

1 
- H

EA
D

Q
U

A
RT

ER
S -

 6
96

0 
G

IL
BE

RT
 R

D
$1

7,
06

8
$2

2,
18

5
2,

88
2 

G
J

$3
9,

25
2

80
.1

 t
5.

4 
t

74
.7

 t
24

7,
20

9
kW

h
1,

99
2

G
J

89
0

G
J

1,
99

2
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

FI
RE

 H
A

LL
 #

2 
- S

TE
VE

ST
O

N
 - 

11
01

1 
N

O
 2

 R
D

$3
,1

61
$9

,3
70

97
1 

G
J

$1
2,

53
1

31
.9

 t
0.

9 
t

31
.1

 t
39

,7
44

kW
h

82
8

G
J

14
3

G
J

82
8

G
J

N
at

ur
al

G
as

E
le

ct
ri

ci
ty

FI
RE

 H
A

LL
 #

3 
- B

RI
D

G
EP

O
RT

 - 
91

00
 B

RI
D

G
EP

O
RT

 R
D

$2
,4

89
$6

,5
52

62
3 

G
J

$9
,0

41
19

.9
 t

0.
7 

t
19

.2
 t

31
,1

15
kW

h
51

1
G

J
11

2
G

J
51

1
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

FI
RE

 H
A

LL
 #

4 
- N

O
T I

N
 U

SE
 - 

78
0 

LA
N

C
A

ST
ER

 C
RS

$4
55

$1
,5

05
12

2 
G

J
$1

,9
60

4.
0 

t
0.

1 
t

3.
9 

t
5,

04
0

kW
h

10
4

G
J

18
G

J
10

4
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

FI
RE

 H
A

LL
 #

4 
- S

EA
 IS

LA
N

D
 - 

39
11

 R
U

SS
 B

A
KE

R 
W

A
Y

$1
3,

38
2

$3
,8

52
1,

13
8 

G
J

$1
7,

23
5

22
.5

 t
3.

9 
t

18
.5

 t
17

8,
78

1
kW

h
49

4
G

J
64

4
G

J
49

4
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

FI
RE

 H
A

LL
 #

5 
- H

A
M

IL
TO

N
 - 

22
45

1 
W

ES
TM

IN
ST

ER
 H

W
Y

$1
8,

43
7

$2
,5

89
1,

29
8 

G
J

$2
1,

02
6

18
.4

 t
5.

9 
t

12
.4

 t
26

8,
49

5
kW

h
33

2
G

J
96

7
G

J
33

2
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

FI
RE

 H
A

LL
 #

6 
- S

H
EL

LM
O

N
T -

 9
40

0 
N

O
 4

 R
D

$6
,1

08
$1

1,
36

6
1,

13
7 

G
J

$1
7,

47
3

33
.9

 t
1.

7 
t

32
.2

 t
77

,4
86

kW
h

85
9

G
J

27
9

G
J

85
9

G
J

N
at

ur
al

G
as

E
le

ct
ri

ci
ty

FI
RE

 H
A

LL
 #

7 
- C

RE
ST

W
O

O
D

 - 
57

31
 N

O
 6

 R
D

$1
2,

73
3

$8
,6

64
1,

23
0 

G
J

$2
1,

39
7

27
.6

 t
3.

6 
t

24
.0

 t
16

4,
15

2
kW

h
63

9
G

J
59

1
G

J
63

9
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

Fi
re

 S
er

vi
ce

s 
Su

b
to

ta
l

9,
40

2 
G

J
$1

39
,9

16
23

8.
2 

t
$7

3,
83

2
1,

01
2,

02
2

kW
h

E
le

ct
ri

ci
ty

3,
64

3
G

J
22

.3
 t

$6
6,

08
4

5,
75

9
G

J
N

at
ur

al
G

as
5,

75
9

G
J

21
6.

0 
t

G
ol

f C
ou

rs
e

20
11

-0
3-

24
Pa

ge
 4

20
07

 E
ne

rg
y 

&
 G

re
en

ho
us

e 
G

as
 E

m
is

si
on

s 
In

ve
nt

or
y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 81 '----------



36

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

H
U

G
H

 B
O

YD
 P

A
RK

 - 
97

71
 P

EN
D

LE
TO

N
 R

D
$1

,9
60

87
 G

J
$1

,9
60

0.
5 

t
0.

5 
t

24
,2

92
kW

h
87

G
J

E
le

ct
ri

ci
ty

G
ol

f C
ou

rs
e 

Su
b

to
ta

l
87

 G
J

$1
,9

60
0.

5 
t

$1
,9

60
24

,2
92

kW
h

E
le

ct
ri

ci
ty

87
G

J
0.

5 
t

H
er

it
ag

e 
Si

te

BR
IT

A
N

N
IA

 S
H

IP
YA

RD
 - 

12
45

1 
TR

IT
ES

 R
D

$1
2,

14
0

$5
,7

96
1,

07
6 

G
J

$1
7,

93
5

22
.7

 t
3.

4 
t

19
.2

 t
15

6,
62

4
kW

h
51

3
G

J
56

4
G

J
51

3
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

H
ER

IT
A

G
E S

IT
E -

 2
76

0 
RI

VE
R 

RD
$2

33
10

 G
J

$2
33

0.
1 

t
0.

1 
t

2,
86

4
kW

h
10

G
J

E
le

ct
ri

ci
ty

H
er

ita
ge

 S
ite

 S
ub

to
ta

l
1,

08
7 

G
J

$1
8,

16
8

22
.7

 t
$1

2,
37

2
15

9,
48

8
kW

h
E

le
ct

ri
ci

ty
57

4
G

J
3.

5 
t

$5
,7

96
51

3
G

J
N

at
ur

al
G

as
51

3
G

J
19

.2
 t

Ic
e 

A
re

n
a

M
IN

O
RU

 A
RE

N
A
 - 

75
51

 M
IN

O
RU

 G
A

TE
$8

4,
70

3
$2

2,
35

8
8,

46
7 

G
J

$1
07

,0
61

14
2.

5 
t

34
.1

 t
10

8.
4 

t
1,

54
8,

97
4

kW
h

2,
89

1
G

J
5,

57
6

G
J

2,
89

1
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

RI
C

H
M

O
N

D
 IC

E C
EN

TE
R 

- 1
41

40
 T

RI
A

N
G

LE
 R

D
$1

70
,4

45
$1

54
,3

27
30

,6
72

 G
J

$3
24

,7
73

81
1.

4 
t

66
.0

 t
74

5.
5 

t
2,

99
7,

76
1

kW
h

19
,8

80
G

J
10

,7
92

G
J

19
,8

80
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

Ic
e 

A
re

na
 S

ub
to

ta
l

39
,1

39
 G

J
$4

31
,8

34
95

3.
9 

t
$2

55
,1

49
4,

54
6,

73
4

kW
h

E
le

ct
ri

ci
ty

16
,3

68
G

J
10

0.
0 

t
$1

76
,6

85
22

,7
71

G
J

N
at

ur
al

G
as

22
,7

71
G

J
85

3.
9 

t

In
d

oo
r P

oo
l

M
IN

O
RU

 A
Q

U
A

TI
C
 C

EN
TE

R 
| M

IN
O

RU
 P

O
O

L -
 7

56
0 

M
IN

O
RU

 G
A

TE
$5

8,
59

0
$1

45
,8

10
23

,1
26

 G
J

$2
04

,3
99

73
3.

6 
t

26
.0

 t
70

7.
6 

t
1,

18
2,

53
9

kW
h

18
,8

69
G

J
4,

25
7

G
J

18
,8

69
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

W
A

TE
RM

A
N

IA
 - 

14
30

0 
EN

TE
RT

N
M

N
T B

LV
$1

40
,1

24
$1

74
,2

90
32

,5
46

 G
J

$3
14

,4
15

89
9.

5 
t

62
.5

 t
83

7.
0 

t
2,

84
0,

46
4

kW
h

22
,3

21
G

J
10

,2
26

G
J

22
,3

21
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

In
do

or
 P

oo
l S

ub
to

ta
l

55
,6

72
 G

J
$5

18
,8

14
1,

63
3.

1 
t

$1
98

,7
14

4,
02

3,
00

2
kW

h
E

le
ct

ri
ci

ty
14

,4
83

G
J

88
.5

 t
$3

20
,1

00
41

,1
89

G
J

N
at

ur
al

G
as

41
,1

89
G

J
1,

54
4.

6 
t

Li
b

ra
ry

IR
O

N
W

O
O

D
 L

IB
RA

RY
 - 

11
68

8 
ST

EV
ES

TO
N

 H
W

Y 
82

00
$1

7,
73

4
$2

,2
06

1,
06

9 
G

J
$1

9,
94

0
11

.5
 t

5.
6 

t
5.

9 
t

25
3,

16
3

kW
h

15
7

G
J

91
1

G
J

15
7

G
J

N
at

ur
al

G
as

E
le

ct
ri

ci
ty

20
11

-0
3-

24
Pa

ge
 5

20
07

 E
ne

rg
y 

&
 G

re
en

ho
us

e 
G

as
 E

m
is

si
on

s 
In

ve
nt

or
y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 82• 



37

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

M
A

IN
 B

RA
N

C
H

 &
 C

U
LT

U
RA

L C
EN

TR
E -

 7
70

0 
M

IN
O

RU
 G

A
TE

$9
6,

88
9

$3
6,

62
4

11
,3

90
 G

J
$1

33
,5

13
21

9.
0 

t
40

.5
 t

17
8.

5 
t

1,
84

1,
56

6
kW

h
4,

76
0

G
J

6,
63

0
G

J
4,

76
0

G
J

N
at

ur
al

G
as

E
le

ct
ri

ci
ty

ST
EV

ES
TO

N
 B

RA
N

C
H

 &
 C

O
M

M
U

N
IT

Y 
C

EN
TR

E -
 4

11
1 

M
O

N
C

TO
N

 S
T

$3
2,

61
6

$4
7,

33
1

8,
02

7 
G

J
$7

9,
94

8
23

9.
1 

t
12

.0
 t

22
7.

1 
t

54
7,

62
5

kW
h

6,
05

6
G

J
1,

97
1

G
J

6,
05

6
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

Li
b

ra
ry

 S
ub

to
ta

l
20

,4
86

 G
J

$2
33

,4
01

46
9.

6 
t

$1
47

,2
40

2,
64

2,
35

5
kW

h
E

le
ct

ri
ci

ty
9,

51
2

G
J

58
.1

 t
$8

6,
16

1
10

,9
73

G
J

N
at

ur
al

G
as

10
,9

73
G

J
41

1.
5 

t

M
us

eu
m

ST
EV

ES
TO

N
 M

U
SE

U
M

 | 
PO

ST
 O

FF
IC

E -
 3

81
1 

M
O

N
C

TO
N

 S
T

$1
,6

61
74

 G
J

$1
,6

61
0.

5 
t

0.
5 

t
20

,5
34

kW
h

74
G

J
E

le
ct

ri
ci

ty

M
us

eu
m

 S
ub

to
ta

l
74

 G
J

$1
,6

61
0.

5 
t

$1
,6

61
20

,5
34

kW
h

E
le

ct
ri

ci
ty

74
G

J
0.

5 
t

O
ut

d
oo

r P
oo

ls

SO
U

TH
 A

RM
 (O

U
TD

O
O

R)
 - 

10
10

0 
SO

U
TH

 A
RM

 P
L

$1
0,

16
4

$4
,8

12
87

4 
G

J
$1

4,
97

6
18

.2
 t

2.
8 

t
15

.3
 t

12
9,

43
5

kW
h

40
9

G
J

46
6

G
J

40
9

G
J

N
at

ur
al

G
as

E
le

ct
ri

ci
ty

ST
EV

ES
TO

N
 (O

U
TD

O
O

R)
 - 

41
51

 M
O

N
C

TO
N

 S
T

$1
6,

17
2

$7
,4

59
1,

38
2 

G
J

$2
3,

63
1

27
.1

 t
4.

8 
t

22
.3

 t
21

8,
91

4
kW

h
59

4
G

J
78

8
G

J
59

4
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

O
ut

do
or

 P
oo

ls
 S

ub
to

ta
l

2,
25

7 
G

J
$3

8,
60

6
45

.3
 t

$2
6,

33
5

34
8,

34
9

kW
h

E
le

ct
ri

ci
ty

1,
25

4
G

J
7.

7 
t

$1
2,

27
1

1,
00

3
G

J
N

at
ur

al
G

as
1,

00
3

G
J

37
.6

 t

Pa
rk

 F
ie

ld
h

ou
se

FO
RS

YT
H

E P
A

RK
  -

 6
20

0 
FO

RS
YT

H
E C

RS
 A

$2
92

11
 G

J
$2

92
0.

1 
t

0.
1 

t
2,

97
3

kW
h

11
G

J
E

le
ct

ri
ci

ty

G
A

RR
Y 

PO
IN

T P
A

RK
 - 

12
77

1 
7T

H
 A

VE
$7

,1
04

$1
,2

92
40

8 
G

J
$8

,3
96

5.
1 

t
2.

0 
t

3.
1 

t
90

,3
77

kW
h

82
G

J
32

5
G

J
82

G
J

N
at

ur
al

G
as

E
le

ct
ri

ci
ty

H
U

G
H

 B
O

YD
 P

A
RK

 - 
93

00
 N

O
 1

 R
D

$3
56

$1
,5

66
12

9 
G

J
$1

,9
22

4.
4 

t
0.

1 
t

4.
3 

t
3,

78
2

kW
h

11
5

G
J

14
G

J
11

5
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

LA
W

N
 B

O
W

LI
N

G
 C

LU
BH

O
U

SE
 | 

SH
ED

 - 
73

28
 W

ES
TM

IN
ST

ER
 H

IG
H

W
A

Y
$1

3,
27

1
60

2 
G

J
$1

3,
27

1
3.

7 
t

3.
7 

t
16

7,
23

3
kW

h
60

2
G

J
E

le
ct

ri
ci

ty

W
O

O
D

W
A

RD
’S 

LA
N

D
IN

G
 | 

SC
O

U
T G

U
ID

E C
A

M
P 

- 1
15

51
 D

YK
E R

D
$2

,7
02

14
6 

G
J

$2
,7

02
0.

9 
t

0.
9 

t
40

,5
84

kW
h

14
6

G
J

E
le

ct
ri

ci
ty

Pa
rk

 F
ie

ld
ho

us
e 

Su
b

to
ta

l
1,

29
5 

G
J

$2
6,

58
3

14
.1

 t
$2

3,
72

5
30

4,
94

9
kW

h
E

le
ct

ri
ci

ty
1,

09
8

G
J

6.
7 

t
$2

,8
58

19
8

G
J

N
at

ur
al

G
as

19
8

G
J

7.
4 

t

20
11

-0
3-

24
Pa

ge
 6

20
07

 E
ne

rg
y 

&
 G

re
en

ho
us

e 
G

as
 E

m
is

si
on

s 
In

ve
nt

or
y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 83 '----------



38

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

Pa
rk

 W
as

h
ro

om
s

D
IX

O
N

 P
A

RK
 - 

93
40

 G
O

RM
O

N
D

 R
D

$1
,0

52
46

 G
J

$1
,0

52
0.

3 
t

0.
3 

t
12

,6
93

kW
h

46
G

J
E

le
ct

ri
ci

ty

D
YK

E R
O

A
D

 W
A

SH
RO

O
M

 - 
61

40
 D

YK
E R

D
$1

,1
56

51
 G

J
$1

,1
56

0.
3 

t
0.

3 
t

14
,0

66
kW

h
51

G
J

E
le

ct
ri

ci
ty

G
A

RD
EN

 C
IT

Y 
PA

RK
 - 

92
80

 A
LB

ER
TA

 R
D

$5
38

24
 G

J
$5

38
0.

1 
t

0.
1 

t
6,

63
1

kW
h

24
G

J
E

le
ct

ri
ci

ty

SH
EL

L R
O

A
D

 W
A

SH
RO

O
M

 - 
10

95
1 

SH
EL

L R
D

$6
48

27
 G

J
$6

48
0.

2 
t

0.
2 

t
7,

48
6

kW
h

27
G

J
E

le
ct

ri
ci

ty

TE
RR

A
 N

O
VA

 R
U

RA
L P

A
RK

 - 
23

51
 R

IV
ER

 R
D

$1
,5

01
67

 G
J

$1
,5

01
0.

4 
t

0.
4 

t
18

,4
98

kW
h

67
G

J
E

le
ct

ri
ci

ty

Pa
rk

 W
as

hr
oo

m
s 

Su
b

to
ta

l
21

4 
G

J
$4

,8
95

1.
3 

t
$4

,8
95

59
,3

74
kW

h
E

le
ct

ri
ci

ty
21

4
G

J
1.

3 
t

Pa
rk

s 
&

 P
la

yi
n

g
 F

ie
ld

s

C
O

O
K 

N
EI

G
H

BO
U

RH
O

O
D

 P
A

RK
 - 

86
00

 C
O

O
K 

RD
$6

56
28

 G
J

$6
56

0.
2 

t
0.

2 
t

7,
67

8
kW

h
28

G
J

E
le

ct
ri

ci
ty

LA
N

G
 P

A
RK

 - 
82

11
 S

A
BA

 R
D

$2
,3

40
10

5 
G

J
$2

,3
40

0.
6 

t
0.

6 
t

29
,2

51
kW

h
10

5
G

J
E

le
ct

ri
ci

ty

LO
N

D
O

N
 | 

ST
EV

ES
TO

N
 A

TH
LE

TI
C
 P

A
RK

 - 
65

00
 W

IL
LI

A
M

S R
D

$9
,3

23
35

2 
G

J
$9

,3
23

2.
2 

t
2.

2 
t

97
,8

85
kW

h
35

2
G

J
E

le
ct

ri
ci

ty

M
IN

O
RU

 P
A

RK
 - 

71
91

 G
RA

N
VI

LL
E A

VE
$1

8,
85

4
$4

,6
00

1,
05

2 
G

J
$2

3,
45

5
18

.5
 t

4.
1 

t
14

.4
 t

18
5,

33
1

kW
h

38
5

G
J

66
7

G
J

38
5

G
J

N
at

ur
al

G
as

E
le

ct
ri

ci
ty

M
IN

O
RU

 P
A

RK
 - 

68
60

 G
IL

BE
RT

 R
D

$1
3,

43
0

67
2 

G
J

$1
3,

43
0

4.
1 

t
4.

1 
t

18
6,

74
6

kW
h

67
2

G
J

E
le

ct
ri

ci
ty

M
IN

O
RU

 P
A

RK
 - 

68
60

 G
IL

BE
RT

 R
D

$1
,1

05
48

 G
J

$1
,1

05
0.

3 
t

0.
3 

t
13

,3
58

kW
h

48
G

J
E

le
ct

ri
ci

ty

M
IN

O
RU

 P
A

RK
 - 

68
60

 G
IL

BE
RT

 R
D

$0
$1

9,
05

1
1,

72
6 

G
J

$1
9,

05
1

64
.7

 t
0.

0 
t

64
.7

 t
0

kW
h

1,
72

6
G

J
0

G
J

1,
72

6
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

PA
LM

ER
 | 

G
A

RD
EN

 C
IT

Y 
N

EI
G

H
BO

U
RH

O
O

D
 P

A
RK

 - 
92

80
 A

LB
ER

TA
 R

D
$4

94
20

 G
J

$4
94

0.
1 

t
0.

1 
t

O
rn

am
en

ta
l P

um
p

5,
58

1
kW

h
20

G
J

E
le

ct
ri

ci
ty

PA
LM

ER
 | 

G
A

RD
EN

 C
IT

Y 
N

EI
G

H
BO

U
RH

O
O

D
 P

A
RK

 - 
83

01
 G

A
RD

EN
 C

IT
Y 

RD
$2

,7
74

12
5 

G
J

$2
,7

74
0.

8 
t

0.
8 

t
34

,7
91

kW
h

12
5

G
J

E
le

ct
ri

ci
ty

PA
LM

ER
 | 

G
A

RD
EN

 C
IT

Y 
N

EI
G

H
BO

U
RH

O
O

D
 P

A
RK

 - 
83

01
 G

A
RD

EN
 C

IT
Y 

RD
$6

76
35

 G
J

$6
76

0.
2 

t
0.

2 
t

9,
65

7
kW

h
35

G
J

E
le

ct
ri

ci
ty

SK
A

TE
BO

A
RD

 P
A

RK
 - 

53
60

 R
IV

ER
 R

D
$3

68
14

 G
J

$3
68

0.
1 

t
0.

1 
t

3,
86

7
kW

h
14

G
J

E
le

ct
ri

ci
ty

ST
EV

ES
TO

N
 C

O
M

M
U

N
IT

Y 
PA

RK
 - 

42
71

 M
O

N
C

TO
N

 S
T P

A
RK

$8
47

36
 G

J
$8

47
0.

2 
t

0.
2 

t
10

,0
60

kW
h

36
G

J
E

le
ct

ri
ci

ty

20
11

-0
3-

24
Pa

ge
 7

20
07

 E
ne

rg
y 

&
 G

re
en

ho
us

e 
G

as
 E

m
is

si
on

s 
In

ve
nt

or
y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 84• 



39

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

Pa
rk

s 
&

 P
la

yi
ng

 F
ie

ld
s 

Su
b

to
ta

l
4,

21
4 

G
J

$7
4,

51
9

92
.0

 t
$5

0,
86

7
58

4,
20

5
kW

h
E

le
ct

ri
ci

ty
2,

10
3

G
J

12
.9

 t
$2

3,
65

2
2,

11
1

G
J

N
at

ur
al

G
as

2,
11

1
G

J
79

.2
 t

Pu
b

lic
 W

or
ks

 B
ld

g
 &

 Y
ar

d

RE
C

YC
LI

N
G

 D
EP

O
T -

 5
55

5 
LY

N
A

S L
N

$2
,0

00
90

 G
J

$2
,0

00
0.

5 
t

0.
5 

t
24

,8
85

kW
h

90
G

J
E

le
ct

ri
ci

ty

RE
C

YC
LI

N
G

 D
EP

O
T -

 U
N

IO
N

 T
RA

IL
ER

 - 
50

00
 L

YN
A

S L
N

$1
,1

56
51

 G
J

$1
,1

56
0.

3 
t

0.
3 

t
14

,0
83

kW
h

51
G

J
E

le
ct

ri
ci

ty

SI
D

A
W

A
Y 

A
N

C
IL

LA
RY

 W
O

RK
S Y

A
RD

 - 
67

11
 S

ID
A

W
A

Y 
RD

$9
09

39
 G

J
$9

09
0.

2 
t

0.
2 

t
10

,8
37

kW
h

39
G

J
E

le
ct

ri
ci

ty

W
O

RK
S Y

A
RD

 - 
55

55
 L

YN
A

S L
N

$6
8,

13
2

$5
6,

96
1

11
,7

15
 G

J
$1

25
,0

93
30

1.
0 

t
26

.9
 t

27
4.

0 
t

1,
22

4,
11

7
kW

h
7,

30
8

G
J

4,
40

7
G

J
7,

30
8

G
J

N
at

ur
al

G
as

E
le

ct
ri

ci
ty

Pu
b

lic
 W

or
ks

 B
ld

g 
&

 Y
ar

d 
Su

b
to

ta
l

11
,8

94
 G

J
$1

29
,1

58
30

2.
1 

t
$7

2,
19

7
1,

27
3,

92
2

kW
h

E
le

ct
ri

ci
ty

4,
58

6
G

J
28

.0
 t

$5
6,

96
1

7,
30

8
G

J
N

at
ur

al
G

as
7,

30
8

G
J

27
4.

0 
t

Se
n

io
rs

 C
en

tr
e

M
IN

O
RU

 S
EN

IO
RS

 C
EN

TR
E -

 7
66

0 
M

IN
O

RU
 G

A
TE

$1
6,

42
3

$1
8,

90
4

2,
33

4 
G

J
$3

5,
32

7
65

.1
 t

4.
4 

t
60

.7
 t

19
8,

58
9

kW
h

1,
61

9
G

J
71

5
G

J
1,

61
9

G
J

N
at

ur
al

G
as

E
le

ct
ri

ci
ty

Se
ni

or
s 

C
en

tr
e 

Su
b

to
ta

l
2,

33
4 

G
J

$3
5,

32
7

65
.1

 t
$1

6,
42

3
19

8,
58

9
kW

h
E

le
ct

ri
ci

ty
71

5
G

J
4.

4 
t

$1
8,

90
4

1,
61

9
G

J
N

at
ur

al
G

as
1,

61
9

G
J

60
.7

 t

Sp
ra

y 
Pa

rk

ST
EV

ES
TO

N
 P

A
RK

 | 
W

A
TE

R 
PA

RK
 M

IL
LE

N
IU

M
 P

RO
JE

C
T -

 4
00

5 
M

O
N

C
TO

N
 S

T
$8

16
35

 G
J

$8
16

0.
2 

t
0.

2 
t

9,
83

9
kW

h
35

G
J

E
le

ct
ri

ci
ty

Sp
ra

y 
Pa

rk
 S

ub
to

ta
l

35
 G

J
$8

16
0.

2 
t

$8
16

9,
83

9
kW

h
E

le
ct

ri
ci

ty
35

G
J

0.
2 

t

St
or

ag
e 

Fa
ci

lit
y

C
O

RP
O

RA
TE

 S
TO

RA
G

E F
A

C
IL

IT
Y 

- 4
63

1 
SH

EL
L R

D
 1

10
$1

,0
25

$2
,1

22
16

8 
G

J
$3

,1
47

4.
9 

t
0.

3 
t

4.
6 

t
12

,3
59

kW
h

12
4

G
J

44
G

J
12

4
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

C
O

RP
O

RA
TE

 S
TO

RA
G

E F
A

C
IL

IT
Y 

- 4
63

1 
SH

EL
L R

D
 1

10
$2

,9
16

13
2 

G
J

$2
,9

16
0.

8 
t

0.
8 

t
36

,5
75

kW
h

13
2

G
J

E
le

ct
ri

ci
ty

St
or

ag
e 

Fa
ci

lit
y 

Su
b

to
ta

l
30

0 
G

J
$6

,0
64

5.
7 

t
$3

,9
41

48
,9

34
kW

h
E

le
ct

ri
ci

ty
17

6
G

J
1.

1 
t

$2
,1

22
12

4
G

J
N

at
ur

al
G

as
12

4
G

J
4.

6 
t

Th
ea

tr
e

20
11

-0
3-

24
Pa

ge
 8

20
07

 E
ne

rg
y 

&
 G

re
en

ho
us

e 
G

as
 E

m
is

si
on

s 
In

ve
nt

or
y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 85 '----------



40

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

RI
C

H
M

O
N

D
 G

A
TE

W
A

Y 
TH

EA
TE

R 
- 6

50
0 

G
IL

BE
RT

 R
D

$3
5,

16
8

$3
3,

57
0

4,
96

5 
G

J
$6

8,
73

8
12

1.
4 

t
12

.6
 t

10
8.

8 
t

57
3,

51
7

kW
h

2,
90

0
G

J
2,

06
5

G
J

2,
90

0
G

J
N

at
ur

al
G

as

E
le

ct
ri

ci
ty

Th
ea

tr
e 

Su
b

to
ta

l
4,

96
5 

G
J

$6
8,

73
8

12
1.

4 
t

$3
5,

16
8

57
3,

51
7

kW
h

E
le

ct
ri

ci
ty

2,
06

5
G

J
12

.6
 t

$3
3,

57
0

2,
90

0
G

J
N

at
ur

al
G

as
2,

90
0

G
J

10
8.

8 
t

C
on

su
m

pt
io

n
C

O
 e 2

C
os

ts
E

ne
rg

y
18

2,
72

9 
G

J
$2

,1
75

,2
60

4,
41

2.
1 

t

$1
,2

66
,8

63
21

,5
94

,6
11

kW
h

E
le

ct
ri

ci
ty

77
,7

41
G

J
47

5.
1 

t
$9

08
,3

97
10

4,
98

8
G

J
N

at
ur

al
G

as
10

4,
98

8
G

J
3,

93
7.

1 
t

Bu
ild

in
gs

 S
ub

to
ta

l

LI
G

H
TI

N
G

O
rn

am
en

ta
l L

ig
h

ti
n

g

O
RN

A
M

EN
TA

L S
TR

EE
T L

TG
 -

$4
54

,3
85

23
,3

57
 G

J
$4

54
,3

85
14

2.
7 

t
14

2.
7 

t
6,

48
7,

98
7

kW
h

23
,3

57
G

J
E

le
ct

ri
ci

ty

PA
RK

IN
G

 L
O

T L
IG

H
TS

 (O
PE

N
) -

 1
20

11
 7

TH
 A

VE
$1

,0
87

47
 G

J
$1

,0
87

0.
3 

t
0.

3 
t

13
,1

88
kW

h
47

G
J

E
le

ct
ri

ci
ty

TR
EE

 L
IG

H
TI

N
G

 - 
W

ES
TM

IN
ST

ER
 H

W
Y 

W
/O

 N
O

 3
 R

D
$1

19
3 

G
J

$1
19

0.
0 

t
0.

0 
t

76
1

kW
h

3
G

J
E

le
ct

ri
ci

ty

TR
EE

 L
IG

H
TI

N
G

 - 
BR

O
W

N
W

O
O

D
 R

D
/H

A
ZE

LB
RI

D
G

E W
Y

$1
23

3 
G

J
$1

23
0.

0 
t

0.
0 

t
80

5
kW

h
3

G
J

E
le

ct
ri

ci
ty

TR
EE

 L
IG

H
TI

N
G

 - 
82

88
 S

A
BA

 R
D

 S
LT

$1
28

3 
G

J
$1

28
0.

0 
t

0.
0 

t
91

0
kW

h
3

G
J

E
le

ct
ri

ci
ty

TR
EE

 L
IG

H
TI

N
G

 - 
81

71
 S

A
BA

 R
D

 S
LT

$1
13

2 
G

J
$1

13
0.

0 
t

0.
0 

t
54

9
kW

h
2

G
J

E
le

ct
ri

ci
ty

TR
EE

 L
IG

H
TI

N
G

 - 
62

11
 N

O
 3

 R
D

 S
LT

$9
3

1 
G

J
$9

3
0.

0 
t

0.
0 

t
28

4
kW

h
1

G
J

E
le

ct
ri

ci
ty

TR
EE

 L
IG

H
TI

N
G

 - 
67

11
 N

O
. 3

/R
D

 S
LT

$9
8

1 
G

J
$9

8
0.

0 
t

0.
0 

t
41

6
kW

h
1

G
J

E
le

ct
ri

ci
ty

TR
EE

 L
IG

H
TI

N
G

 K
IO

SK
 | 

RE
A

D
ER

 B
O

A
RD

 - 
82

71
 W

ES
TM

IN
ST

ER
 H

W
Y

$8
8

0 
G

J
$8

8
0.

0 
t

0.
0 

t
2

kW
h

0
G

J
E

le
ct

ri
ci

ty

O
rn

am
en

ta
l L

ig
ht

in
g 

Su
b

to
ta

l
23

,4
18

 G
J

$4
56

,2
34

14
3.

1 
t

$4
56

,2
34

6,
50

4,
90

2
kW

h
E

le
ct

ri
ci

ty
23

,4
18

G
J

14
3.

1 
t

O
ve

rh
ea

d
 L

ig
h

ti
n

g

PO
LE

 L
IG

H
T -

 8
54

1 
KE

LM
O

RE
 R

D
$3

55
14

 G
J

$3
55

0.
1 

t
0.

1 
t

3,
81

2
kW

h
14

G
J

E
le

ct
ri

ci
ty

PO
LE

 L
IG

H
T -

 E
N

G
LI

SH
 S

T B
A

YV
IE

W
 E

X
TE

N
SI

O
N

$1
,2

04
53

 G
J

$1
,2

04
0.

3 
t

0.
3 

t
14

,6
27

kW
h

53
G

J
E

le
ct

ri
ci

ty

O
ve

rh
ea

d 
Li

gh
tin

g 
Su

b
to

ta
l

66
 G

J
$1

,5
59

0.
4 

t
$1

,5
59

18
,4

39
kW

h
E

le
ct

ri
ci

ty
66

G
J

0.
4 

t

20
11

-0
3-

24
Pa

ge
 9

20
07

 E
ne

rg
y 

&
 G

re
en

ho
us

e 
G

as
 E

m
is

si
on

s 
In

ve
nt

or
y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 86• 



41

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

Pe
d

es
tr

ia
n

 S
ig

n
al

PE
D

ES
TR

IA
N

 S
IG

N
A

L -
 M

O
N

C
TO

N
/R

A
IL

W
A

Y 
A

VE
$1

49
8 

G
J

$1
49

0.
0 

t
0.

0 
t

2,
14

8
kW

h
8

G
J

E
le

ct
ri

ci
ty

PE
D

ES
TR

IA
N

 S
IG

N
A

L -
 6

25
1 

M
IN

O
RU

 B
LV

D
$3

11
16

 G
J

$3
11

0.
1 

t
0.

1 
t

4,
46

2
kW

h
16

G
J

E
le

ct
ri

ci
ty

PE
D

ES
TR

IA
N

 S
IG

N
A

L -
 C

A
M

BI
E R

D
/S

EX
SM

IT
H

 R
D

$1
79

9 
G

J
$1

79
0.

1 
t

0.
1 

t
2,

56
7

kW
h

9
G

J
E

le
ct

ri
ci

ty

PE
D

ES
TR

IA
N

 S
IG

N
A

L -
 B

U
SW

EL
L S

T/
G

RA
N

VI
LL

E A
VE

$3
10

16
 G

J
$3

10
0.

1 
t

0.
1 

t
4,

46
4

kW
h

16
G

J
E

le
ct

ri
ci

ty

PE
D

ES
TR

IA
N

 S
IG

N
A

L -
 N

O
 3

 R
D

/A
N

D
ER

SO
N

 R
D

$3
16

16
 G

J
$3

16
0.

1 
t

0.
1 

t
4,

54
6

kW
h

16
G

J
E

le
ct

ri
ci

ty

PE
D

ES
TR

IA
N

 S
IG

N
A

L -
 B

LU
N

D
EL

L R
D

/C
H

EV
IO

T P
L

$3
14

16
 G

J
$3

14
0.

1 
t

0.
1 

t
4,

51
2

kW
h

16
G

J
E

le
ct

ri
ci

ty

PE
D

ES
TR

IA
N

 S
IG

N
A

L -
 B

LU
N

D
EL

L R
D

/M
O

N
TA

N
A
 R

D
$3

13
16

 G
J

$3
13

0.
1 

t
0.

1 
t

4,
50

5
kW

h
16

G
J

E
le

ct
ri

ci
ty

PE
D

ES
TR

IA
N

 S
IG

N
A

L -
 R

IV
ER

D
A

LE
/W

ES
TM

IN
ST

ER
 H

W
Y

$3
13

16
 G

J
$3

13
0.

1 
t

0.
1 

t
4,

50
0

kW
h

16
G

J
E

le
ct

ri
ci

ty

PE
D

ES
TR

IA
N

 S
IG

N
A

L -
 B

LU
N

D
EL

L R
D

/C
LI

FT
O

N
 R

D
$3

13
16

 G
J

$3
13

0.
1 

t
0.

1 
t

4,
50

0
kW

h
16

G
J

E
le

ct
ri

ci
ty

PE
D

ES
TR

IA
N

 S
IG

N
A

L -
 S

TE
VE

ST
O

N
 H

W
Y/

LA
SS

A
M

 R
D

$2
,8

10
14

5 
G

J
$2

,8
10

0.
9 

t
0.

9 
t

40
,3

88
kW

h
14

5
G

J
E

le
ct

ri
ci

ty

PE
D

ES
TR

IA
N

 S
IG

N
A

L -
 M

IN
O

RU
 B

LV
 A

T R
C

M
P 

ST
A

TI
O

N
$3

13
16

 G
J

$3
13

0.
1 

t
0.

1 
t

4,
49

7
kW

h
16

G
J

E
le

ct
ri

ci
ty

PE
D

ES
TR

IA
N

 S
IG

N
A

L -
 P

ET
ER

SO
N

 G
TE

/N
O

 1
 R

D
$3

13
16

 G
J

$3
13

0.
1 

t
0.

1 
t

4,
50

0
kW

h
16

G
J

E
le

ct
ri

ci
ty

PE
D

ES
TR

IA
N

 S
IG

N
A

L -
 B

LU
N

D
EL

L R
D

/A
SH

 S
T

$3
13

16
 G

J
$3

13
0.

1 
t

0.
1 

t
4,

50
0

kW
h

16
G

J
E

le
ct

ri
ci

ty

Pe
de

st
ria

n 
Si

gn
al

 S
ub

to
ta

l
32

4 
G

J
$6

,2
67

2.
0 

t
$6

,2
67

90
,0

88
kW

h
E

le
ct

ri
ci

ty
32

4
G

J
2.

0 
t

Re
cr

ea
ti

on
 L

ig
h

ti
n

g

D
O

C
K 

LI
G

H
TI

N
G

 - 
60

10
 D

YK
E R

D
$2

22
8 

G
J

$2
22

0.
0 

t
0.

0 
t

2,
10

3
kW

h
8

G
J

E
le

ct
ri

ci
ty

H
A

M
IL

TO
N

 C
O

M
M

U
N

IT
Y 

C
EN

TR
E S

IG
N

 - 
22

96
0 

W
ES

TM
IN

ST
ER

 H
W

Y
$2

38
8 

G
J

$2
38

0.
1 

t
0.

1 
t

2,
28

2
kW

h
8

G
J

E
le

ct
ri

ci
ty

H
U

G
H

 B
O

YD
 P

LA
YI

N
G

 F
IE

LD
 L

IG
H

TI
N

G
 - 

95
51

 P
EN

D
LE

TO
N

 R
D

$1
9,

70
6

79
8 

G
J

$1
9,

70
6

4.
9 

t
4.

9 
t

22
1,

58
6

kW
h

79
8

G
J

E
le

ct
ri

ci
ty

H
U

G
H

 B
O

YD
 T

EN
N

IS
 C

O
U

RT
 L

IG
H

TI
N

G
 - 

95
73

 P
EN

D
LE

TO
N

 R
D

$2
,6

10
11

7 
G

J
$2

,6
10

0.
7 

t
0.

7 
t

32
,6

10
kW

h
11

7
G

J
E

le
ct

ri
ci

ty

IM
PE

RI
A

L L
A

N
D

IN
G

 T
RA

IL
 L

IG
H

TI
N

G
 - 

W
ES

TW
A

TE
R/

RA
IL

W
A

Y 
A

VE
$2

,5
43

11
5 

G
J

$2
,5

43
0.

7 
t

0.
7 

t
31

,8
35

kW
h

11
5

G
J

E
le

ct
ri

ci
ty

SO
U

TH
 A

RM
 P

LA
YI

N
G

 F
IE

LD
 L

IG
H

TI
N

G
 - 

88
80

 W
IL

LI
A

M
S R

D
$6

,5
65

29
9 

G
J

$6
,5

65
1.

8 
t

1.
8 

t
82

,9
55

kW
h

29
9

G
J

E
le

ct
ri

ci
ty

20
11

-0
3-

24
Pa

ge
 1

0
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 87 '----------



42

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

TE
N

N
IS

 C
O

U
RT

 L
IG

H
TI

N
G

 - 
13

91
 L

A
N

C
A

ST
ER

 C
RS

$1
,5

78
70

 G
J

$1
,5

78
0.

4 
t

0.
4 

t
19

,4
20

kW
h

70
G

J
E

le
ct

ri
ci

ty

TE
N

N
IS

 C
O

U
RT

 L
IG

H
TI

N
G

 - 
LA

N
C

A
ST

ER
 C

RS
/W

EL
LI

N
G

TO
N

 S
T

$1
70

5 
G

J
$1

70
0.

0 
t

0.
0 

t
1,

40
4

kW
h

5
G

J
E

le
ct

ri
ci

ty

Re
cr

ea
tio

n 
Li

gh
tin

g 
Su

b
to

ta
l

1,
41

9 
G

J
$3

3,
63

1
8.

7 
t

$3
3,

63
1

39
4,

19
5

kW
h

E
le

ct
ri

ci
ty

1,
41

9
G

J
8.

7 
t

Tr
affi

c 
Si

g
n

al

A
LL

 T
RA

FF
IC

 S
IG

N
A

LS
 -

$4
4,

01
2

2,
22

3 
G

J
$4

4,
01

2
13

.6
 t

13
.6

 t
61

7,
47

2
kW

h
2,

22
3

G
J

E
le

ct
ri

ci
ty

Tr
affi

c 
Si

gn
al

 S
ub

to
ta

l
2,

22
3 

G
J

$4
4,

01
2

13
.6

 t
$4

4,
01

2
61

7,
47

2
kW

h
E

le
ct

ri
ci

ty
2,

22
3

G
J

13
.6

 t

C
on

su
m

pt
io

n
C

O
 e 2

C
os

ts
E

ne
rg

y
27

,4
50

 G
J

$5
41

,7
04

16
7.

8 
t

$5
41

,7
04

7,
62

5,
09

5
kW

h
E

le
ct

ri
ci

ty
27

,4
50

G
J

16
7.

8 
t

Li
gh

tin
g 

Su
b

to
ta

l

W
A

TE
R 

&
 W

A
ST

EW
A

TE
R

D
ra

in
ag

e 
Pu

m
p

 S
ta

ti
on

BA
TH

 S
LO

U
G

H
-2

5 
- 1

21
91

 R
IV

ER
 R

D
 P

U
M

P
$2

5,
77

7
60

9 
G

J
$2

5,
77

7
3.

7 
t

3.
7 

t
16

9,
25

8
kW

h
60

9
G

J
E

le
ct

ri
ci

ty

BL
U

N
D

EL
L R

O
A

D
 W

ES
T-

16
 S

TP
10

_2
8_

29
 - 

25
00

 B
LU

N
D

EL
L R

D
$5

,2
21

19
1 

G
J

$5
,2

21
1.

2 
t

1.
2 

t
52

,9
61

kW
h

19
1

G
J

E
le

ct
ri

ci
ty

C
A

M
BI

E R
O

A
D

-2
1 

- 7
71

1 
RI

VE
R 

RD
$9

,9
80

33
9 

G
J

$9
,9

80
2.

1 
t

2.
1 

t
94

,2
40

kW
h

33
9

G
J

E
le

ct
ri

ci
ty

D
RA

IN
A

G
E -

 7
98

0 
M

IL
LE

R 
RD

$4
37

17
 G

J
$4

37
0.

1 
t

0.
1 

t
4,

82
2

kW
h

17
G

J
E

le
ct

ri
ci

ty

D
RA

IN
A

G
E -

 N
O

 1
 R

D
 S

 F
T

$1
3,

39
5

35
3 

G
J

$1
3,

39
5

2.
2 

t
2.

2 
t

97
,9

75
kW

h
35

3
G

J
E

le
ct

ri
ci

ty

D
RA

IN
A

G
E -

 1
17

71
 N

O
 4

 R
D

 A
$1

,1
71

34
 G

J
$1

,1
71

0.
2 

t
0.

2 
t

9,
46

0
kW

h
34

G
J

E
le

ct
ri

ci
ty

D
RA

IN
A

G
E -

 S
 F

T M
IT

C
H

EL
L R

D
$9

15
18

 G
J

$9
15

0.
1 

t
0.

1 
t

5,
05

6
kW

h
18

G
J

E
le

ct
ri

ci
ty

D
RA

IN
A

G
E -

 N
O

 6
 R

D
/R

IV
ER

 R
D

$6
,8

57
20

5 
G

J
$6

,8
57

1.
3 

t
1.

3 
t

56
,9

76
kW

h
20

5
G

J
E

le
ct

ri
ci

ty

D
RA

IN
A

G
E -

 N
O

RT
H

 D
D

S 1
5 

N
O

 7
/R

IV
ER

 R
D

$1
4,

78
1

46
6 

G
J

$1
4,

78
1

2.
8 

t
2.

8 
t

12
9,

31
5

kW
h

46
6

G
J

E
le

ct
ri

ci
ty

D
RA

IN
A

G
E -

 N
O

 8
 R

D
 N

 F
T

$1
1,

05
6

32
6 

G
J

$1
1,

05
6

2.
0 

t
2.

0 
t

90
,6

92
kW

h
32

6
G

J
E

le
ct

ri
ci

ty

D
RA

IN
A

G
E -

 1
09

80
 N

O
 6

 R
D

 A
$1

4,
05

4
51

8 
G

J
$1

4,
05

4
3.

2 
t

3.
2 

t
14

3,
81

8
kW

h
51

8
G

J
E

le
ct

ri
ci

ty

20
11

-0
3-

24
Pa

ge
 1

1
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 88• 



43

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

EW
EN

 R
O

A
D

-2
 - 

N
O

 9
 R

D
 F

T/
EW

A
N

 R
D

$4
,5

00
12

7 
G

J
$4

,5
00

0.
8 

t
0.

8 
t

35
,2

79
kW

h
12

7
G

J
E

le
ct

ri
ci

ty

EW
EN

 R
O

A
D

-2
 D

O
G

 K
EN

N
EL

S -
 2

02
91

 W
ES

TM
IN

ST
ER

 H
W

Y 
A

$3
34

13
 G

J
$3

34
0.

1 
t

0.
1 

t
3,

55
8

kW
h

13
G

J
E

le
ct

ri
ci

ty

FR
A

N
C

IS
 R

O
A

D
 W

ES
T-

15
 - 

25
00

 F
RA

N
C

IS
 R

D
$2

,4
92

85
 G

J
$2

,4
92

0.
5 

t
0.

5 
t

23
,5

29
kW

h
85

G
J

E
le

ct
ri

ci
ty

FR
A

N
C

IS
 R

O
A

D
 W

ES
T-

15
 - 

25
00

 F
RA

N
C

IS
 R

D
$2

,8
81

19
0 

G
J

$2
,8

81
1.

2 
t

1.
2 

t
52

,7
03

kW
h

19
0

G
J

E
le

ct
ri

ci
ty

G
IL

BE
RT

 A
T S

TE
VE

ST
O

N
 D

RA
IN

A
G

E -
 1

10
20

 G
IL

BE
RT

 R
D

 A
$2

,3
46

10
5 

G
J

$2
,3

46
0.

6 
t

0.
6 

t
29

,2
04

kW
h

10
5

G
J

E
le

ct
ri

ci
ty

G
IL

BE
RT

 N
O

RT
H

-2
0 

- 6
55

1 
RI

VE
R 

RD
$1

5,
11

7
22

4 
G

J
$1

5,
11

7
1.

4 
t

1.
4 

t
62

,1
89

kW
h

22
4

G
J

E
le

ct
ri

ci
ty

G
IL

BE
RT

 S
O

U
TH

-1
0 

- 6
90

0 
LU

C
A

S R
D

$8
8

0 
G

J
$8

8
0.

0 
t

0.
0 

t
2

kW
h

0
G

J
E

le
ct

ri
ci

ty

G
IL

BE
RT

 S
O

U
TH

-1
0 

- 1
31

80
 G

IL
BE

RT
 R

D
 P

U
M

P
$3

99
15

 G
J

$3
99

0.
1 

t
0.

1 
t

4,
26

8
kW

h
15

G
J

E
le

ct
ri

ci
ty

H
O

RS
ES

H
O

E S
LO

U
G

H
 - 

7 
- S

H
EL

L R
D

 S
 F

T
$1

5,
20

6
44

0 
G

J
$1

5,
20

6
2.

7 
t

2.
7 

t
12

2,
22

1
kW

h
44

0
G

J
E

le
ct

ri
ci

ty

M
C

C
A

LL
A

N
 R

O
A

D
 N

O
RT

H
-1

8 
- 5

01
1 

RI
VE

R 
RD

$1
,7

95
56

 G
J

$1
,7

95
0.

3 
t

0.
3 

t
15

,6
41

kW
h

56
G

J
E

le
ct

ri
ci

ty

N
EL

SO
N

 R
O

A
D

-3
 - 

N
EL

SO
N

 R
D

 S
 F

T
$9

,4
34

29
8 

G
J

$9
,4

34
1.

8 
t

1.
8 

t
82

,7
11

kW
h

29
8

G
J

E
le

ct
ri

ci
ty

N
O

 1
 R

O
A

D
 N

O
RT

H
-1

7 
- 4

01
1 

RI
VE

R 
RD

$4
,1

49
87

 G
J

$4
,1

49
0.

5 
t

0.
5 

t
24

,1
28

kW
h

87
G

J
E

le
ct

ri
ci

ty

N
O

 2
 R

D
 N

O
RT

H
 - 

N
O

 2
 R

D
 B

RI
D

G
E N

O
 2

/R
IV

ER
 R

D
$6

,6
01

30
2 

G
J

$6
,6

01
1.

8 
t

1.
8 

t
83

,7
85

kW
h

30
2

G
J

E
le

ct
ri

ci
ty

N
O

 2
 R

D
 S

O
U

TH
 - 

13
13

1 
N

O
 2

 R
D

$7
,5

27
96

 G
J

$7
,5

27
0.

6 
t

0.
6 

t
26

,5
96

kW
h

96
G

J
E

le
ct

ri
ci

ty

N
O

 3
 R

O
A

D
 S

O
U

TH
-9

 - 
14

04
0 

N
O

 3
 R

D
 A

$1
0,

16
8

37
5 

G
J

$1
0,

16
8

2.
3 

t
2.

3 
t

10
4,

12
3

kW
h

37
5

G
J

E
le

ct
ri

ci
ty

N
O

 4
 R

D
 N

O
RT

H
-2

3 
- 9

99
1 

RI
VE

R 
RD

$6
,2

95
12

7 
G

J
$6

,2
95

0.
8 

t
0.

8 
t

35
,3

75
kW

h
12

7
G

J
E

le
ct

ri
ci

ty

N
O

 7
 R

O
A

D
 S

O
U

TH
-4

 - 
90

91
 N

O
 7

 R
D

$1
6,

74
2

32
4 

G
J

$1
6,

74
2

2.
0 

t
2.

0 
t

89
,9

60
kW

h
32

4
G

J
E

le
ct

ri
ci

ty

PE
A

C
E A

RC
H

 P
U

M
P 

ST
N

 - 
12

81
1 

RI
C

E M
IL

L R
D

$3
,6

14
87

 G
J

$3
,6

14
0.

5 
t

0.
5 

t
24

,1
04

kW
h

87
G

J
E

le
ct

ri
ci

ty

Q
U

EE
N

S N
O

RT
H

-1
 - 

23
23

1 
RI

VE
R 

RD
$1

3,
20

2
42

9 
G

J
$1

3,
20

2
2.

6 
t

2.
6 

t
11

9,
30

4
kW

h
42

9
G

J
E

le
ct

ri
ci

ty

SH
EL

L R
O

A
D

 N
O

RT
H

-2
4 

- 1
10

00
 R

IV
ER

 R
D

$1
1,

91
0

38
6 

G
J

$1
1,

91
0

2.
4 

t
2.

4 
t

10
7,

28
6

kW
h

38
6

G
J

E
le

ct
ri

ci
ty

ST
EV

ES
TO

N
 H

W
Y.

 W
ES

T-
13

 S
TP

6 
- S

TE
VE

ST
O

N
 H

W
Y 

W
 E

N
D

$1
,4

55
52

 G
J

$1
,4

55
0.

3 
t

0.
3 

t
14

,4
80

kW
h

52
G

J
E

le
ct

ri
ci

ty

TI
PP

IN
G

 R
O

A
D

 S
O

U
TH

 S
TP

54
 - 

10
20

 T
IP

PI
N

G
 R

D
$9

2
0 

G
J

$9
2

0.
0 

t
0.

0 
t

12
2

kW
h

0
G

J
E

le
ct

ri
ci

ty

20
11

-0
3-

24
Pa

ge
 1

2
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 89 '----------



44

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

W
IL

LI
A

M
S R

O
A

D
 W

ES
T-

14
 S

TP
5 

- 2
50

0 
W

IL
LI

A
M

S R
D

$1
,9

47
87

 G
J

$1
,9

47
0.

5 
t

0.
5 

t
24

,1
38

kW
h

87
G

J
E

le
ct

ri
ci

ty

W
O

O
D

W
A

RD
S S

LO
U

G
H

-8
 - 

92
00

 D
YK

E R
D

$2
7,

39
0

43
1 

G
J

$2
7,

39
0

2.
6 

t
2.

6 
t

11
9,

79
6

kW
h

43
1

G
J

E
le

ct
ri

ci
ty

D
ra

in
ag

e 
Pu

m
p

 S
ta

tio
n 

Su
b

to
ta

l
7,

41
3 

G
J

$2
69

,3
27

45
.3

 t
$2

69
,3

27
2,

05
9,

07
2

kW
h

E
le

ct
ri

ci
ty

7,
41

3
G

J
45

.3
 t

Li
q

ui
d

 W
as

te
 L

if
t S

ta
ti

on

LW
LS

 - 
SE

 C
O

RN
ER

 B
O

EI
N

G
 A

VE
/C

A
TA

LI
N

A
 C

RS
$8

9
0 

G
J

$8
9

0.
0 

t
0.

0 
t

83
kW

h
0

G
J

E
le

ct
ri

ci
ty

LW
LS

 - 
64

20
 B

U
SW

EL
L S

T
$1

,2
53

56
 G

J
$1

,2
53

0.
3 

t
0.

3 
t

15
,5

11
kW

h
56

G
J

E
le

ct
ri

ci
ty

Li
qu

id
 W

as
te

 L
ift

 S
ta

tio
n 

Su
b

to
ta

l
56

 G
J

$1
,3

42
0.

3 
t

$1
,3

42
15

,5
94

kW
h

E
le

ct
ri

ci
ty

56
G

J
0.

3 
t

Li
q

ui
d

 W
as

te
 P

um
p

 S
ta

ti
on

PU
M

P 
ST

A
TI

O
N

 - 
56

40
 O

LI
VE

R 
D

R 
PU

M
P

$6
29

26
 G

J
$6

29
0.

2 
t

0.
2 

t
7,

28
3

kW
h

26
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

M
P 

ST
A

TI
O

N
-O

LI
VE

R 
S.

 - 
S 

22
00

0 
C

O
C

H
RA

N
 D

R/
 N

 5
06

0 
O

LI
VE

R
$3

73
14

 G
J

$3
73

0.
1 

t
0.

1 
t

4,
00

7
kW

h
14

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-A
C

H
ES

O
N

 - 
72

40
 M

IN
O

RU
 B

LV
D

$6
32

27
 G

J
$6

32
0.

2 
t

0.
2 

t
7,

36
6

kW
h

27
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-A
C

KR
O

YD
 - 

81
71

 A
C

KR
O

YD
 R

D
 A

$2
,6

67
12

0 
G

J
$2

,6
67

0.
7 

t
0.

7 
t

33
,3

61
kW

h
12

0
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-A
LB

ER
TA

 - 
95

40
 A

LB
ER

TA
 R

D
$9

77
42

 G
J

$9
77

0.
3 

t
0.

3 
t

11
,7

26
kW

h
42

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-A
LD

ER
BR

ID
G

E -
 O

PP
 8

54
 L

A
N

SD
O

W
N

E R
D

$2
,3

73
10

6 
G

J
$2

,3
73

0.
7 

t
0.

7 
t

29
,5

56
kW

h
10

6
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-A
LD

ER
BR

ID
G

E W
ES

T -
 7

30
2 

A
LD

ER
BR

ID
G

E W
A

Y
$1

,1
58

51
 G

J
$1

,1
58

0.
3 

t
0.

3 
t

14
,0

99
kW

h
51

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-A
M

A
N

A
 - 

53
88

 S
M

IT
H

 D
R

$4
68

19
 G

J
$4

68
0.

1 
t

0.
1 

t
5,

22
8

kW
h

19
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-A
RC

A
D

IA
 - 

80
00

 B
LK

 A
C

KR
O

YD
 R

D
 A

RC
A

D
IA

 P
U

M
P

$3
,1

88
14

4 
G

J
$3

,1
88

0.
9 

t
0.

9 
t

40
,0

19
kW

h
14

4
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-A
RM

O
U

RY
 - 

50
00

 B
LK

 N
O

 4
 R

D
$1

00
1 

G
J

$1
00

0.
0 

t
0.

0 
t

22
0

kW
h

1
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-A
SH

 - 
10

01
1 

A
SH

 S
T

$2
,8

22
12

7 
G

J
$2

,8
22

0.
8 

t
0.

8 
t

35
,3

99
kW

h
12

7
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-A
SP

IN
 - 

82
82

 A
SP

IN
 D

R
$7

39
31

 G
J

$7
39

0.
2 

t
0.

2 
t

8,
65

8
kW

h
31

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-B
A

RG
EN

 - 
11

24
0 

D
A

N
IE

LS
 R

D
 A

$1
,1

00
48

 G
J

$1
,1

00
0.

3 
t

0.
3 

t
13

,3
32

kW
h

48
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-B
A

RN
A

RD
 - 

65
98

 B
A

RN
A

RD
 D

R
$1

,8
97

85
 G

J
$1

,8
97

0.
5 

t
0.

5 
t

23
,5

75
kW

h
85

G
J

E
le

ct
ri

ci
ty

20
11

-0
3-

24
Pa

ge
 1

3
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 90• 



45

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-B
EN

N
ET

T E
A

ST
 - 

85
55

 B
EN

N
ET

T R
D

 P
U

M
P

$1
,5

34
68

 G
J

$1
,5

34
0.

4 
t

0.
4 

t
18

,9
24

kW
h

68
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-B
EN

N
ET

T W
ES

T -
 8

15
1 

BE
N

N
ET

T R
D

 A
$1

,7
12

76
 G

J
$1

,7
12

0.
5 

t
0.

5 
t

21
,2

03
kW

h
76

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-B
ER

RY
 - 

10
56

0 
SO

U
TH

G
A

TE
 R

D
 A

$5
83

24
 G

J
$5

83
0.

1 
t

0.
1 

t
6,

71
7

kW
h

24
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-B
LU

N
D

EL
L -

 B
LU

N
D

EL
L R

D
 / 

8 
RD

$3
62

14
 G

J
$3

62
0.

1 
t

0.
1 

t
3,

91
0

kW
h

14
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-B
O

YD
 - 

94
31

 P
A

RK
SV

IL
LE

 D
R

$1
,0

86
47

 G
J

$1
,0

86
0.

3 
t

0.
3 

t
13

,1
27

kW
h

47
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-B
RI

D
G

E -
 4

71
1 

JA
C

O
M

BS
 R

D
$5

55
23

 G
J

$5
55

0.
1 

t
0.

1 
t

6,
47

1
kW

h
23

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-B
RI

D
G

E -
 7

35
5 

BR
ID

G
E S

T P
U

M
P

$7
54

32
 G

J
$7

54
0.

2 
t

0.
2 

t
8,

86
6

kW
h

32
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-B
RO

A
D

M
O

O
R 

- 9
51

1 
N

O
. 3

 R
D

$2
,0

84
93

 G
J

$2
,0

84
0.

6 
t

0.
6 

t
25

,9
45

kW
h

93
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-B
U

RK
VI

LL
E -

  B
O

EI
N

G
 A

VE
/L

A
N

C
A

ST
ER

 C
RS

$1
,8

17
81

 G
J

$1
,8

17
0.

5 
t

0.
5 

t
22

,4
81

kW
h

81
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-B
U

RR
O

W
S -

 2
01

1 
VA

N
 D

YK
E P

L
$8

67
37

 G
J

$8
67

0.
2 

t
0.

2 
t

10
,3

12
kW

h
37

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-C
A

BO
T -

 4
30

0 
C

A
BO

T D
R 

R
$4

42
18

 G
J

$4
42

0.
1 

t
0.

1 
t

4,
88

9
kW

h
18

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-C
A

IT
H

C
A

RT
 - 

10
22

0 
C

A
IT

H
C

A
RT

 R
D

 A
$4

25
17

 G
J

$4
25

0.
1 

t
0.

1 
t

4,
64

1
kW

h
17

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-C
H

EV
IO

T -
 7

68
0 

C
H

EV
IO

T P
L A

$4
44

18
 G

J
$4

44
0.

1 
t

0.
1 

t
4,

91
9

kW
h

18
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-C
LA

YS
M

IT
H

 - 
40

20
 C

O
BD

EN
 R

D
$7

98
34

 G
J

$7
98

0.
2 

t
0.

2 
t

9,
43

9
kW

h
34

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-C
O

LB
EC

K 
- 5

40
0 

C
O

LB
EC

K 
RD

 A
$4

83
19

 G
J

$4
83

0.
1 

t
0.

1 
t

5,
41

0
kW

h
19

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-C
RE

ST
W

O
O

D
 - 

32
80

 V
IK

IN
G

 W
A

Y
$5

62
23

 G
J

$5
62

0.
1 

t
0.

1 
t

6,
41

7
kW

h
23

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-D
A

N
IE

LS
 - 

37
91

 R
EE

S R
D

$1
,0

11
44

 G
J

$1
,0

11
0.

3 
t

0.
3 

t
12

,1
93

kW
h

44
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-D
A

N
U

BE
 - 

83
80

 D
O

RV
A

L R
D

$1
,4

23
63

 G
J

$1
,4

23
0.

4 
t

0.
4 

t
17

,4
33

kW
h

63
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-D
O

LP
H

IN
 - 

86
60

 A
SH

 S
T

$1
,4

44
64

 G
J

$1
,4

44
0.

4 
t

0.
4 

t
17

,7
65

kW
h

64
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-D
O

M
IN

IO
N

 - 
13

58
0 

VU
LC

A
N

 W
A

Y
$2

,9
25

13
2 

G
J

$2
,9

25
0.

8 
t

0.
8 

t
36

,6
09

kW
h

13
2

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-D
O

N
A

LD
 - 

69
80

 D
O

N
A

LD
 R

D
 A

$3
37

13
 G

J
$3

37
0.

1 
t

0.
1 

t
3,

53
8

kW
h

13
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-D
U

N
FO

RD
 - 

11
18

0 
FR

IG
A

TE
 C

RT
$4

77
19

 G
J

$4
77

0.
1 

t
0.

1 
t

5,
41

6
kW

h
19

G
J

E
le

ct
ri

ci
ty

20
11

-0
3-

24
Pa

ge
 1

4
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 91 '----------



46

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-D
U

N
O

O
N

 - 
76

0 
PE

TT
S R

D
 R

R
$6

37
27

 G
J

$6
37

0.
2 

t
0.

2 
t

7,
41

7
kW

h
27

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-E
C

KE
RS

LE
Y 

A
 - 

68
60

 E
C

KE
RS

LE
Y 

RD
$2

,1
28

96
 G

J
$2

,1
28

0.
6 

t
0.

6 
t

26
,5

35
kW

h
96

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-E
D

G
EM

ER
E -

 1
03

71
 A

RA
G

O
N

 R
D

$7
,5

83
34

7 
G

J
$7

,5
83

2.
1 

t
2.

1 
t

96
,3

29
kW

h
34

7
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-E
LM

BR
ID

G
E -

 6
75

1 
EL

M
BR

ID
G

E W
A

Y
$9

39
41

 G
J

$9
39

0.
2 

t
0.

2 
t

11
,2

63
kW

h
41

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-E
PE

RS
O

N
 - 

78
20

 W
IL

LO
W

FI
EL

D
 D

R 
A

$4
51

18
 G

J
$4

51
0.

1 
t

0.
1 

t
5,

00
7

kW
h

18
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-F
ER

N
D

A
LE

 - 
92

60
 F

ER
N

D
A

LE
 R

D
$1

,2
41

55
 G

J
$1

,2
41

0.
3 

t
0.

3 
t

15
,1

70
kW

h
55

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-F
IN

LA
YS

O
N

 - 
22

00
 M

C
LE

N
N

A
N

 A
VE

 A
$6

29
26

 G
J

$6
29

0.
2 

t
0.

2 
t

7,
27

4
kW

h
26

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-F
O

RS
YT

H
E -

 4
12

0 
W

ES
TM

IN
ST

ER
 H

W
Y 

A
$5

19
21

 G
J

$5
19

0.
1 

t
0.

1 
t

5,
86

9
kW

h
21

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-F
O

ST
ER

 - 
73

91
 M

C
M

A
TH

 R
D

$5
46

23
 G

J
$5

46
0.

1 
t

0.
1 

t
6,

25
3

kW
h

23
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-F
O

ST
ER

 N
O

RT
H

 - 
78

00
 M

IN
O

RU
 B

LV
 P

U
M

P
$8

84
38

 G
J

$8
84

0.
2 

t
0.

2 
t

10
,5

90
kW

h
38

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-F
RA

SE
R 

- 4
47

9 
FR

A
SE

RS
ID

E D
R

$3
47

13
 G

J
$3

47
0.

1 
t

0.
1 

t
3,

67
8

kW
h

13
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-F
RA

SE
RP

O
RT

 N
O

RT
H

 - 
71

99
 N

O
 8

 R
D

$2
25

8 
G

J
$2

25
0.

0 
t

0.
0 

t
2,

16
0

kW
h

8
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-F
RA

SE
RP

O
RT

 S
O

U
TH

 - 
18

19
9 

BL
U

N
D

EL
L R

D
$1

,8
39

82
 G

J
$1

,8
39

0.
5 

t
0.

5 
t

22
,8

29
kW

h
82

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-F
RA

SE
RW

O
O

D
 E

A
ST

 - 
22

17
1 

FR
A

SE
RW

O
O

D
 W

A
Y 

FR
T

$4
93

20
 G

J
$4

93
0.

1 
t

0.
1 

t
5,

59
3

kW
h

20
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-F
RA

SE
RW

O
O

D
 W

ES
T -

 F
RA

SE
RW

O
O

D
 W

A
Y 

W
ES

T
$2

71
10

 G
J

$2
71

0.
1 

t
0.

1 
t

2,
74

9
kW

h
10

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-G
A

BR
IO

LA
 - 

79
40

 G
A

BR
IO

LA
 G

A
TE

 A
$2

37
8 

G
J

$2
37

0.
1 

t
0.

1 
t

2,
30

2
kW

h
8

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-G
A

RR
A

TT
 - 

22
20

0 
G

A
RR

A
TT

 D
R 

PU
M

P
$3

63
14

 G
J

$3
63

0.
1 

t
0.

1 
t

3,
87

3
kW

h
14

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-G
A

RR
Y 

- 1
18

51
 F

EN
TI

M
A

N
 P

L
$7

01
30

 G
J

$7
01

0.
2 

t
0.

2 
t

8,
19

7
kW

h
30

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-G
IL

LE
Y 

EA
ST

 - 
49

91
 N

O
 6

 R
D

$1
,2

52
55

 G
J

$1
,2

52
0.

3 
t

0.
3 

t
15

,2
41

kW
h

55
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-G
RA

N
D

LA
N

D
S -

 1
02

51
 F

RE
SH

W
A

TE
R 

D
R 

A
$1

,4
48

64
 G

J
$1

,4
48

0.
4 

t
0.

4 
t

17
,7

60
kW

h
64

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-G
RA

YB
A

R 
- 6

80
1 

G
RA

YB
A

R 
RD

$1
,8

43
82

 G
J

$1
,8

43
0.

5 
t

0.
5 

t
22

,8
94

kW
h

82
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-G
VS

D
D

 E
A

ST
 R

IC
H

M
O

N
D

 - 
23

60
0 

G
IL

LE
Y 

RD
 P

A
RK

$1
04

1 
G

J
$1

04
0.

0 
t

0.
0 

t
32

5
kW

h
1

G
J

E
le

ct
ri

ci
ty

20
11

-0
3-

24
Pa

ge
 1

5
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 92• 



47

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-H
EA

TH
ER

 - 
81

35
 H

EA
TH

ER
 S

T
$5

09
21

 G
J

$5
09

0.
1 

t
0.

1 
t

5,
73

9
kW

h
21

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-H
EA

TH
ER

 N
O

RT
H

 - 
73

82
 H

EA
TH

ER
 S

T
$1

,4
41

64
 G

J
$1

,4
41

0.
4 

t
0.

4 
t

17
,6

62
kW

h
64

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-H
IG

H
FI

EL
D

 - 
10

16
0 

SH
EL

LB
RI

D
G

E W
A

Y
$8

09
34

 G
J

$8
09

0.
2 

t
0.

2 
t

9,
56

8
kW

h
34

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-H
O

RS
ES

H
O

E -
 1

27
60

 H
O

RS
ES

H
O

E W
A

Y
$7

45
32

 G
J

$7
45

0.
2 

t
0.

2 
t

8,
75

4
kW

h
32

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-IV
Y 

- 1
03

40
 S

PR
IN

G
M

O
N

T D
R 

A
$1

,3
31

58
 G

J
$1

,3
31

0.
4 

t
0.

4 
t

16
,2

50
kW

h
58

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-J
A

C
O

M
BS

 - 
30

00
 J

A
C

O
M

BS
 R

D
$1

,4
21

63
 G

J
$1

,4
21

0.
4 

t
0.

4 
t

17
,4

43
kW

h
63

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-J
O

N
ES

 - 
85

11
 J

O
N

ES
 R

D
 P

U
M

P
$2

,2
74

10
2 

G
J

$2
,2

74
0.

6 
t

0.
6 

t
28

,4
01

kW
h

10
2

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-K
IL

BY
 - 

98
00

 K
IL

BY
 D

R 
PU

M
P

$9
16

39
 G

J
$9

16
0.

2 
t

0.
2 

t
10

,9
72

kW
h

39
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-K
IN

G
SW

O
O

D
 - 

18
49

9 
BL

U
N

D
EL

L R
D

$2
63

10
 G

J
$2

63
0.

1 
t

0.
1 

t
2,

64
4

kW
h

10
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-K
N

IG
H

TS
BR

ID
G

E -
 N

O
 5

 R
D

/C
A

M
BI

E R
D

$8
83

38
 G

J
$8

83
0.

2 
t

0.
2 

t
10

,5
52

kW
h

38
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-L
A

N
C

IN
G

 - 
53

31
 B

LU
N

D
EL

L R
D

$1
,7

97
80

 G
J

$1
,7

97
0.

5 
t

0.
5 

t
22

,2
27

kW
h

80
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-L
ES

LI
E -

 8
04

0 
LE

SL
IE

 R
D

$6
,7

15
30

7 
G

J
$6

,7
15

1.
9 

t
1.

9 
t

85
,1

63
kW

h
30

7
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-L
IV

IN
G

ST
O

N
E -

 6
13

1 
C

O
M

ST
O

C
K 

RD
 A

$5
02

20
 G

J
$5

02
0.

1 
t

0.
1 

t
5,

65
7

kW
h

20
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-L
O

N
D

O
N

 - 
50

00
 L

O
N

D
O

N
 R

D
 A

$5
26

22
 G

J
$5

26
0.

1 
t

0.
1 

t
5,

99
8

kW
h

22
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-L
U

C
A

S -
 8

50
0 

C
U

LL
EN

 C
RE

S A
$5

19
21

 G
J

$5
19

0.
1 

t
0.

1 
t

5,
90

6
kW

h
21

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-L
U

RG
A

N
 - 

81
80

 L
U

RG
A

N
 R

D
 A

$6
88

29
 G

J
$6

88
0.

2 
t

0.
2 

t
8,

08
2

kW
h

29
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-L
YN

A
S -

 6
51

1 
LY

N
A

S L
N

$1
,8

30
81

 G
J

$1
,8

30
0.

5 
t

0.
5 

t
22

,6
37

kW
h

81
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-M
A

N
G

 - 
67

11
 C

O
M

ST
O

C
K 

RD
 A

$4
42

18
 G

J
$4

42
0.

1 
t

0.
1 

t
4,

89
3

kW
h

18
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-M
A

N
LY

 - 
78

91
 F

RO
BI

SH
ER

 D
R

$4
14

16
 G

J
$4

14
0.

1 
t

0.
1 

t
4,

52
3

kW
h

16
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-M
A

PL
E -

 6
42

0 
M

A
PL

E R
D

 A
$6

60
28

 G
J

$6
60

0.
2 

t
0.

2 
t

7,
67

3
kW

h
28

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-M
C

C
A

RT
N

EY
 - 

18
39

7 
M

C
C

A
RT

N
EY

 W
A

Y 
PU

M
P

$1
94

6 
G

J
$1

94
0.

0 
t

0.
0 

t
1,

71
9

kW
h

6
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-M
C

KI
N

N
EY

 - 
10

46
0 

H
O

LL
YB

A
N

K 
D

R
$6

46
27

 G
J

$6
46

0.
2 

t
0.

2 
t

7,
52

9
kW

h
27

G
J

E
le

ct
ri

ci
ty

20
11

-0
3-

24
Pa

ge
 1

6
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 93 '----------



48

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-M
C

LE
N

N
A

N
 - 

10
46

0 
BR

ID
G

EP
O

RT
 R

D
 A

$1
,1

30
49

 G
J

$1
,1

30
0.

3 
t

0.
3 

t
13

,6
72

kW
h

49
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-M
IN

LE
R 

- 8
38

0 
M

IN
LE

R 
RD

 A
$5

45
22

 G
J

$5
45

0.
1 

t
0.

1 
t

6,
20

5
kW

h
22

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-M
IN

O
RU

 - 
55

00
 C

ED
A

RB
RI

D
G

E W
A

Y
$2

,3
67

10
6 

G
J

$2
,3

67
0.

6 
t

0.
6 

t
29

,5
31

kW
h

10
6

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-M
IT

C
H

EL
L -

 1
30

97
 M

IT
C

H
EL

L R
D

$4
16

16
 G

J
$4

16
0.

1 
t

0.
1 

t
4,

55
0

kW
h

16
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-M
O

FF
A

TT
 - 

74
55

 M
O

FF
A

TT
 R

D
 R

R
$2

,4
79

11
2 

G
J

$2
,4

79
0.

7 
t

0.
7 

t
31

,0
28

kW
h

11
2

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-M
O

N
TE

IT
H

 - 
11

79
1 

KI
N

G
FI

SH
ER

 D
R 

A
$9

44
41

 G
J

$9
44

0.
2 

t
0.

2 
t

11
,3

13
kW

h
41

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-M
O

N
TR

O
SE

 - 
10

40
0 

N
O

 3
 R

D
$3

,7
06

16
8 

G
J

$3
,7

06
1.

0 
t

1.
0 

t
46

,6
04

kW
h

16
8

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-N
O

RT
O

N
 - 

22
77

1 
N

O
RT

O
N

 C
RT

 P
U

M
P

$4
34

17
 G

J
$4

34
0.

1 
t

0.
1 

t
4,

78
8

kW
h

17
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-O
D

LI
N

 - 
10

50
0 

O
D

LI
N

 R
D

 P
U

M
P

$1
,7

73
79

 G
J

$1
,7

73
0.

5 
t

0.
5 

t
21

,9
42

kW
h

79
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-O
ES

ER
 - 

10
65

1 
H

O
G

A
RT

H
 D

R
$8

25
35

 G
J

$8
25

0.
2 

t
0.

2 
t

9,
82

3
kW

h
35

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-P
A

RS
O

N
S -

 6
76

0 
G

O
LD

SM
IT

H
 D

R 
A

$4
04

16
 G

J
$4

04
0.

1 
t

0.
1 

t
4,

43
2

kW
h

16
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-P
EN

D
LE

BU
RY

 - 
44

20
 P

EN
D

LE
BU

RY
 R

D
$5

57
23

 G
J

$5
57

0.
1 

t
0.

1 
t

6,
35

2
kW

h
23

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-P
H

O
EN

IX
 - 

45
80

 M
O

N
C

TO
N

 S
T

$6
23

26
 G

J
$6

23
0.

2 
t

0.
2 

t
7,

24
3

kW
h

26
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-P
IG

O
TT

 E
A

ST
 - 

89
91

 P
IG

O
TT

 R
D

 A
$5

40
22

 G
J

$5
40

0.
1 

t
0.

1 
t

6,
14

0
kW

h
22

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-P
IG

O
TT

 W
ES

T -
 9

85
1 

PI
G

O
TT

 R
D

 A
$3

30
12

 G
J

$3
30

0.
1 

t
0.

1 
t

3,
45

3
kW

h
12

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-Q
U

EE
N

 - 
FR

A
SE

RW
O

O
D

 W
A

Y
$3

31
13

 G
J

$3
31

0.
1 

t
0.

1 
t

3,
52

7
kW

h
13

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-Q
U

IL
C

H
EN

A
 - 

36
40

 M
O

RE
SB

Y 
D

R 
A

$1
,2

74
56

 G
J

$1
,2

74
0.

3 
t

0.
3 

t
15

,5
89

kW
h

56
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-R
A

N
SF

O
RD

 - 
RA

N
SF

O
RD

 R
D

$6
93

29
 G

J
$6

93
0.

2 
t

0.
2 

t
8,

09
5

kW
h

29
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-R
EG

EN
T -

 N
O

 1
 R

D
/R

EG
EN

T S
T

$5
11

21
 G

J
$5

11
0.

1 
t

0.
1 

t
5,

71
5

kW
h

21
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-R
IC

H
M

O
N

D
 C

EN
TR

E -
 6

45
1 

N
O

 3
 R

D
$3

,3
28

15
1 

G
J

$3
,3

28
0.

9 
t

0.
9 

t
41

,9
00

kW
h

15
1

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-R
IV

ER
D

A
LE

 - 
47

91
 W

EB
ST

ER
 R

D
$6

06
25

 G
J

$6
06

0.
2 

t
0.

2 
t

7,
03

8
kW

h
25

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-R
IV

ER
SI

D
E E

A
ST

 - 
12

14
0 

RI
VE

RS
ID

E W
A

Y
$6

55
27

 G
J

$6
55

0.
2 

t
0.

2 
t

7,
61

0
kW

h
27

G
J

E
le

ct
ri

ci
ty

20
11

-0
3-

24
Pa

ge
 1

7
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 94• 



49

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-R
O

BI
N

SO
N

 - 
83

60
 R

O
BI

N
SO

N
 R

D
 A

$6
50

27
 G

J
$6

50
0.

2 
t

0.
2 

t
7,

57
9

kW
h

27
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-R
O

W
LI

N
G

 - 
55

00
 B

LK
 R

O
W

LI
N

G
 P

L
$3

20
12

 G
J

$3
20

0.
1 

t
0.

1 
t

3,
33

5
kW

h
12

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-S
A

U
N

D
ER

S -
 8

54
0 

D
EM

O
RE

ST
 D

R 
A

$1
,4

05
62

 G
J

$1
,4

05
0.

4 
t

0.
4 

t
17

,1
94

kW
h

62
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-S
A

VA
G

E -
 1

53
62

 K
N

O
X
 W

A
Y

$2
76

10
 G

J
$2

76
0.

1 
t

0.
1 

t
2,

75
6

kW
h

10
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-S
A

X
O

N
 - 

46
71

 C
A

M
LA

N
N

 C
RT

 A
$3

25
12

 G
J

$3
25

0.
1 

t
0.

1 
t

3,
38

8
kW

h
12

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-S
H

A
RP

E -
 2

22
39

 S
H

A
RP

E A
VE

$6
60

28
 G

J
$6

60
0.

2 
t

0.
2 

t
7,

68
2

kW
h

28
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-S
H

ER
ID

A
N

 - 
64

00
 W

O
O

D
W

A
RD

S R
D

 R
R

$6
37

27
 G

J
$6

37
0.

2 
t

0.
2 

t
7,

38
1

kW
h

27
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-S
H

ER
M

A
N

 - 
11

39
1 

W
IL

LI
A

M
S R

D
$1

,8
43

82
 G

J
$1

,8
43

0.
5 

t
0.

5 
t

22
,8

60
kW

h
82

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-S
IM

PS
O

N
 - 

23
20

 S
IM

PS
O

N
 R

D
$1

,6
97

75
 G

J
$1

,6
97

0.
5 

t
0.

5 
t

20
,9

40
kW

h
75

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-S
KY

LI
N

E -
 8

17
1 

C
A

PS
TA

N
 W

A
Y

$2
,4

16
10

9 
G

J
$2

,4
16

0.
7 

t
0.

7 
t

30
,1

82
kW

h
10

9
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-S
TE

VE
ST

O
N

 - 
35

00
 R

IC
H

M
O

N
D

 S
T

$1
,9

00
85

 G
J

$1
,9

00
0.

5 
t

0.
5 

t
23

,5
97

kW
h

85
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-S
U

N
N

YM
ED

E -
 8

25
1 

SU
N

N
YC

RO
FT

 R
D

$1
,0

01
44

 G
J

$1
,0

01
0.

3 
t

0.
3 

t
12

,0
93

kW
h

44
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-T
EM

PL
E N

O
RT

H
 - 

85
60

 N
O

 5
 R

D
$1

50
4 

G
J

$1
50

0.
0 

t
0.

0 
t

1,
18

1
kW

h
4

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-T
EM

PL
E S

O
U

TH
  -

 1
00

40
 N

O
 5

 R
D

$2
06

7 
G

J
$2

06
0.

0 
t

0.
0 

t
1,

88
4

kW
h

7
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-T
ER

RA
 N

O
VA

 E
A

ST
 - 

55
55

 C
O

RN
W

A
LL

 D
R

$1
,1

43
50

 G
J

$1
,1

43
0.

3 
t

0.
3 

t
13

,9
10

kW
h

50
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-T
IP

PI
N

G
 - 

12
52

0 
M

IT
C

H
EL

L R
D

 A
$3

64
14

 G
J

$3
64

0.
1 

t
0.

1 
t

3,
88

1
kW

h
14

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-T
RI

TE
S -

 1
23

10
 T

RI
TE

S R
D

$8
76

38
 G

J
$8

76
0.

2 
t

0.
2 

t
10

,4
75

kW
h

38
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-T
U

C
KE

R 
- 6

65
1 

G
A

M
BA

 D
R 

A
$2

92
11

 G
J

$2
92

0.
1 

t
0.

1 
t

3,
01

2
kW

h
11

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-T
U

RN
ER

 N
O

RT
H

 - 
22

65
1 

M
C

C
LI

N
TO

N
 A

VE
$3

82
15

 G
J

$3
82

0.
1 

t
0.

1 
t

4,
12

8
kW

h
15

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-T
U

RN
ER

 S
O

U
TH

 - 
22

71
1 

M
C

LE
A

N
 A

VE
$4

56
18

 G
J

$4
56

0.
1 

t
0.

1 
t

5,
06

9
kW

h
18

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-T
W

IG
G

 - 
11

93
5 

M
IT

C
H

EL
L R

D
$4

05
16

 G
J

$4
05

0.
1 

t
0.

1 
t

4,
41

6
kW

h
16

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-T
W

IG
G

 W
ES

T -
 1

04
88

 T
W

IG
G

 P
L P

U
M

P
$2

40
8 

G
J

$2
40

0.
1 

t
0.

1 
t

2,
30

0
kW

h
8

G
J

E
le

ct
ri

ci
ty

20
11

-0
3-

24
Pa

ge
 1

8
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 95 '----------



50

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-U
TA

H
 N

O
RT

H
 - 

62
91

 B
EL

LF
LO

W
ER

 D
R 

A
$6

59
28

 G
J

$6
59

0.
2 

t
0.

2 
t

7,
66

8
kW

h
28

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-U
TA

H
 S

O
U

TH
 - 

47
31

 F
O

X
G

LO
VE

 C
RE

S A
$5

12
21

 G
J

$5
12

0.
1 

t
0.

1 
t

5,
78

3
kW

h
21

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-V
A

N
 H

O
RN

E -
 9

02
0 

VA
N

 H
O

RN
E W

A
Y

$2
,1

42
96

 G
J

$2
,1

42
0.

6 
t

0.
6 

t
26

,6
67

kW
h

96
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-V
IC

KE
RS

 - 
12

20
0 

VI
C

KE
RS

 W
A

Y 
A

$5
14

21
 G

J
$5

14
0.

1 
t

0.
1 

t
5,

82
7

kW
h

21
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-V
IC

TO
RI

A
 - 

10
67

1 
TR

EP
A

SS
EY

 D
R 

A
$3

91
15

 G
J

$3
91

0.
1 

t
0.

1 
t

4,
22

9
kW

h
15

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-V
IS

C
O

U
N

T -
 1

25
93

 V
U

LC
A

N
 W

A
Y

$3
60

14
 G

J
$3

60
0.

1 
t

0.
1 

t
3,

83
2

kW
h

14
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-V
U

LC
A

N
 - 

12
16

0 
VU

LC
A

N
 W

A
Y

$3
76

15
 G

J
$3

76
0.

1 
t

0.
1 

t
4,

03
6

kW
h

15
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-W
A

LF
O

RD
 - 

32
11

 R
EG

IN
A
 A

VE
$9

32
40

 G
J

$9
32

0.
2 

t
0.

2 
t

11
,1

76
kW

h
40

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-W
A

LL
A

C
E -

 1
00

00
 K

O
ZI

ER
 G

TE
$6

46
27

 G
J

$6
46

0.
2 

t
0.

2 
t

7,
53

3
kW

h
27

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-W
IN

D
SO

R 
- 2

28
88

 W
IN

D
SO

R 
C

RT
$3

96
16

 G
J

$3
96

0.
1 

t
0.

1 
t

4,
30

7
kW

h
16

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-W
O

O
D

H
EA

D
 - 

43
71

 D
A

LL
YN

 R
D

$2
,4

82
11

1 
G

J
$2

,4
82

0.
7 

t
0.

7 
t

30
,9

33
kW

h
11

1
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-W
O

O
D

H
EA

D
 E

A
ST

 - 
12

40
0 

W
O

O
D

H
EA

D
 R

D
 P

U
M

P
$1

,4
14

63
 G

J
$1

,4
14

0.
4 

t
0.

4 
t

17
,4

75
kW

h
63

G
J

E
le

ct
ri

ci
ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-W
O

O
D

W
A

RD
S -

 M
A

SK
A

LL
/W

O
O

D
W

A
RD

S R
D

$7
49

32
 G

J
$7

49
0.

2 
t

0.
2 

t
8,

84
6

kW
h

32
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-W
O

O
D

W
A

RD
S E

A
ST

 - 
55

11
 W

O
O

D
W

A
RD

S R
D

$7
23

31
 G

J
$7

23
0.

2 
t

0.
2 

t
8,

52
1

kW
h

31
G

J
E

le
ct

ri
ci

ty

SA
N

IT
A

RY
 P

U
M

P 
ST

A
TI

O
N

-Y
O

U
N

G
M

O
RE

 - 
88

40
 N

O
. 1

 R
D

 A
$6

33
26

 G
J

$6
33

0.
2 

t
0.

2 
t

7,
32

8
kW

h
26

G
J

E
le

ct
ri

ci
ty

Li
qu

id
 W

as
te

 P
um

p
 S

ta
tio

n 
Su

b
to

ta
l

6,
37

1 
G

J
$1

46
,4

99
38

.9
 t

$1
46

,4
99

1,
76

9,
70

7
kW

h
E

le
ct

ri
ci

ty
6,

37
1

G
J

38
.9

 t

M
is

c.
 F

ac
ili

ti
es

D
C
 C

H
A

RG
ER

 | 
C

A
TH

O
D

IC
 P

RO
TE

C
TI

O
N

 - 
12

02
0 

G
IL

BE
RT

 R
D

$2
,0

83
93

 G
J

$2
,0

83
0.

6 
t

0.
6 

t
25

,8
69

kW
h

93
G

J
E

le
ct

ri
ci

ty

M
is

c.
 F

ac
ili

tie
s 

Su
b

to
ta

l
93

 G
J

$2
,0

83
0.

6 
t

$2
,0

83
25

,8
69

kW
h

E
le

ct
ri

ci
ty

93
G

J
0.

6 
t

PR
V

 S
ta

ti
on

PR
V 

- 6
00

0 
BL

K 
G

RA
U

ER
 R

D
$1

,0
29

45
 G

J
$1

,0
29

0.
3 

t
0.

3 
t

12
,4

01
kW

h
45

G
J

E
le

ct
ri

ci
ty

PR
V 

- M
C

D
O

N
A

LD
 B

EA
C

H
 R

EC
 D

EV
 M

C
D

O
N

A
LD

 R
$2

,1
58

97
 G

J
$2

,1
58

0.
6 

t
0.

6 
t

26
,8

34
kW

h
97

G
J

E
le

ct
ri

ci
ty

20
11

-0
3-

24
Pa

ge
 1

9
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 96• 



51

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

PR
V 

- 6
01

1 
RI

VE
R 

RD
$7

,3
39

21
4 

G
J

$7
,3

39
1.

3 
t

1.
3 

t
59

,5
11

kW
h

21
4

G
J

E
le

ct
ri

ci
ty

PR
V 

- 9
09

1 
RI

VE
R 

D
R

$5
38

22
 G

J
$5

38
0.

1 
t

0.
1 

t
6,

07
5

kW
h

22
G

J
E

le
ct

ri
ci

ty

PR
V 

- 1
17

71
 S

H
EL

L R
D

 A
$6

60
28

 G
J

$6
60

0.
2 

t
0.

2 
t

7,
66

1
kW

h
28

G
J

E
le

ct
ri

ci
ty

PR
V 

- S
H

EL
L/

1P
S S

TE
VE

ST
O

N
$7

,9
91

26
9 

G
J

$7
,9

91
1.

6 
t

1.
6 

t
74

,6
87

kW
h

26
9

G
J

E
le

ct
ri

ci
ty

PR
V 

- 3
13

1 
SH

EL
L R

D
$6

12
25

 G
J

$6
12

0.
2 

t
0.

2 
t

7,
08

3
kW

h
25

G
J

E
le

ct
ri

ci
ty

PR
V 

- B
LU

N
D

EL
L R

D
/S

H
EL

L R
D

$6
36

26
 G

J
$6

36
0.

2 
t

0.
2 

t
7,

31
2

kW
h

26
G

J
E

le
ct

ri
ci

ty

PR
V 

- S
H

EL
L R

D
/W

IL
LI

A
M

S R
D

$4
50

18
 G

J
$4

50
0.

1 
t

0.
1 

t
5,

13
4

kW
h

18
G

J
E

le
ct

ri
ci

ty

PR
V 

- 1
89

75
 R

IV
ER

 R
D

$5
29

22
 G

J
$5

29
0.

1 
t

0.
1 

t
6,

10
6

kW
h

22
G

J
E

le
ct

ri
ci

ty

PR
V 

- O
D

LI
N

 R
D

/S
H

EL
L R

D
$1

44
4 

G
J

$1
44

0.
0 

t
0.

0 
t

1,
07

7
kW

h
4

G
J

E
le

ct
ri

ci
ty

PR
V 

- 7
70

1 
G

RA
N

VI
LL

E A
VE

$9
7

1 
G

J
$9

7
0.

0 
t

0.
0 

t
40

4
kW

h
1

G
J

E
le

ct
ri

ci
ty

PR
V 

- 1
89

11
 B

LU
N

D
EL

L R
D

$1
,0

97
48

 G
J

$1
,0

97
0.

3 
t

0.
3 

t
13

,3
34

kW
h

48
G

J
E

le
ct

ri
ci

ty

PR
V 

- 1
10

40
 C

A
M

BI
E R

D
 P

U
M

P
$5

07
21

 G
J

$5
07

0.
1 

t
0.

1 
t

5,
70

6
kW

h
21

G
J

E
le

ct
ri

ci
ty

PR
V 

- 1
89

51
 W

ES
TM

IN
ST

ER
 H

W
Y

$2
68

10
 G

J
$2

68
0.

1 
t

0.
1 

t
2,

84
0

kW
h

10
G

J
E

le
ct

ri
ci

ty

ST
EV

ES
TO

N
 P

RV
 - 

10
68

0 
ST

EV
ES

TO
N

 H
W

Y
$1

,7
02

76
 G

J
$1

,7
02

0.
5 

t
0.

5 
t

21
,0

32
kW

h
76

G
J

E
le

ct
ri

ci
ty

PR
V 

St
at

io
n 

Su
b

to
ta

l
92

6 
G

J
$2

5,
75

7
5.

7 
t

$2
5,

75
7

25
7,

19
7

kW
h

E
le

ct
ri

ci
ty

92
6

G
J

5.
7 

t

U
n

id
en

ti
fie

d

PA
RK

S D
EP

T A
TT

N
 P

U
M

P 
ST

A
TI

O
N

S -
 1

50
11

 S
TE

VE
ST

O
N

 H
W

Y
$7

35
31

 G
J

$7
35

0.
2 

t
0.

2 
t

8,
69

0
kW

h
31

G
J

E
le

ct
ri

ci
ty

W
 D

O
W

A
D

 L
TD

 - 
92

00
 G

RA
N

VI
LL

E S
T B

30
4

$1
36

5 
G

J
$1

36
0.

0 
t

0.
0 

t
1,

29
3

kW
h

5
G

J
E

le
ct

ri
ci

ty

W
 D

O
W

A
D

 L
TD

 - 
92

00
 G

RA
N

VI
LL

E S
T B

20
5

$1
85

8 
G

J
$1

85
0.

0 
t

0.
0 

t
2,

12
7

kW
h

8
G

J
E

le
ct

ri
ci

ty

U
ni

de
nt

ifi
ed

 S
ub

to
ta

l
44

 G
J

$1
,0

56
0.

3 
t

$1
,0

56
12

,1
11

kW
h

E
le

ct
ri

ci
ty

44
G

J
0.

3 
t

C
on

su
m

pt
io

n
C

O
 e 2

C
os

ts
E

ne
rg

y
14

,9
02

 G
J

$4
46

,0
64

91
.1

 t

$4
46

,0
64

4,
13

9,
55

1
kW

h
E

le
ct

ri
ci

ty
14

,9
02

G
J

91
.1

 t

W
at

er
 &

 W
as

te
w

at
er

 S
ub

to
ta

l

20
11

-0
3-

24
Pa

ge
 2

0
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 97 '----------



52

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

V
EH

IC
LE

 F
LE

ET

D
ie

se
l F

ue
l B

us

19
96

 F
O

RD
 C

LU
B 

W
A

G
O

N
 B

U
S -

 8
94

81
 G

J
$1

,2
45

5.
5 

t
5.

5 
t

2,
10

6
lit

re
s

$1
,2

45
81

G
J

el
 5

B
io

D
ie

s

19
96

 F
O

RD
 P

A
SS

EN
G

ER
 B

U
S -

 8
91

78
 G

J
$1

,2
01

5.
2 

t
5.

2 
t

2,
00

4
lit

re
s

$1
,2

01
78

G
J

el
 5

B
io

D
ie

s

19
99

 F
O

RD
 E

45
0 

M
IN

I B
U

S -
 1

01
6

14
5 

G
J

$2
,6

40
9.

8 
t

9.
8 

t
3,

75
5

lit
re

s
$2

,6
40

14
5

G
J

el
 5

B
io

D
ie

s

20
03

 F
O

RD
 2

1 
PA

SS
EN

G
ER

 B
U

S -
 1

21
9

15
2 

G
J

$2
,7

60
10

.2
 t

10
.2

 t
3,

92
6

lit
re

s
$2

,7
60

15
2

G
J

el
 5

B
io

D
ie

s

20
03

 F
O

RD
 P

A
RA

-T
RA

N
SI

T B
U

S -
 1

20
6

12
4 

G
J

$1
,9

71
8.

3 
t

8.
3 

t
3,

19
7

lit
re

s
$1

,9
71

12
4

G
J

el
 5

B
io

D
ie

s

20
07

 G
LA

VA
L B

U
S -

 1
38

3
4 

G
J

$7
2

0.
3 

t
0.

3 
t

10
2

lit
re

s
$7

2
4

G
J

el
 5

B
io

D
ie

s

D
ie

se
l F

ue
l B

us
 S

ub
to

ta
l

58
4 

G
J

$9
,8

89
39

.2
 t

39
.2

 t
15

,0
90

lit
re

s
$9

,8
89

58
4

G
J

el
 5

B
io

D
ie

s

D
ie

se
l F

ue
l G

en
er

at
or

19
99

 U
BI

LT
 G

EN
ER

A
TO

R 
- 1

01
5

12
 G

J
$2

32
0.

8 
t

0.
8 

t
30

0
lit

re
s

$2
32

12
G

J
el

 5
B

io
D

ie
s

20
00

 A
RG

O
 M

O
BI

LE
 G

EN
ER

A
TO

R 
- 1

02
0

47
 G

J
$8

39
3.

2 
t

3.
2 

t
1,

22
2

lit
re

s
$8

39
47

G
J

el
 5

B
io

D
ie

s

D
ie

se
l F

ue
l G

en
er

at
or

 S
ub

to
ta

l
59

 G
J

$1
,0

71
4.

0 
t

4.
0 

t
1,

52
2

lit
re

s
$1

,0
71

59
G

J
el

 5
B

io
D

ie
s

D
ie

se
l F

ue
l H

ea
vy

 T
ru

ck
 - 

C
la

ss
 8

19
92

 E
 H

 W
A

C
H

S T
A

N
K 

- 7
29

$1
,4

38
63

 G
J

$1
,4

38
4.

6 
t

4.
6 

t
1,

82
5

lit
re

s
63

G
J

G
as

o
lin

e

19
97

 F
RE

IG
H

TL
IN

ER
 V

A
C

TO
R 

TR
A

IL
ER

 - 
91

5
43

5 
G

J
$6

,4
61

29
.2

 t
29

.2
 t

11
,2

47
lit

re
s

$6
,4

61
43

5
G

J
el

 5
B

io
D

ie
s

19
98

 IN
TE

RN
A

TI
O

N
A

L S
TR

EE
T F

LU
SH

ER
 - 

95
6

13
5 

G
J

$2
,4

49
9.

0 
t

9.
0 

t
3,

48
4

lit
re

s
$2

,4
49

13
5

G
J

el
 5

B
io

D
ie

s

D
ie

se
l F

ue
l H

ea
vy

 T
ru

ck
 - 

C
la

ss
 8

 S
ub

to
ta

l
63

3 
G

J
$1

0,
34

8
42

.8
 t

G
as

o
lin

e
$1

,4
38

1,
82

5
lit

re
s

63
G

J
4.

6 
t

38
.3

 t
14

,7
30

lit
re

s
$8

,9
10

57
0

G
J

el
 5

B
io

D
ie

s

D
ie

se
l F

ue
l L

ig
h

t T
ru

ck
s,

 V
an

s,
 a

n
d

 S
U

V
s

19
94

 F
O

RD
 2

W
H

D
R 

TR
U

C
K 

- 8
19

10
6 

G
J

$1
,9

20
7.

1 
t

7.
1 

t
2,

73
1

lit
re

s
$1

,9
20

10
6

G
J

el
 5

B
io

D
ie

s

19
94

 F
O

RD
 T

RU
C

K 
- 8

06
72

 G
J

$1
,1

23
4.

8 
t

4.
8 

t
1,

85
8

lit
re

s
$1

,1
23

72
G

J
el

 5
B

io
D

ie
s

20
11

-0
3-

24
Pa

ge
 2

1
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 98• 



53

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

19
94

 F
O

RD
 T

RU
C

K 
- 8

07
39

 G
J

$6
29

2.
6 

t
2.

6 
t

1,
00

6
lit

re
s

$6
29

39
G

J
el

 5
B

io
D

ie
s

20
01

 G
M

C
 S

A
VA

N
N

A
 V

A
N

 - 
11

44
32

 G
J

$5
97

2.
2 

t
2.

2 
t

83
6

lit
re

s
$5

97
32

G
J

el
 5

B
io

D
ie

s

20
02

 F
O

RD
 F

-1
50

 P
IC

K 
U

P 
TR

U
C

K 
- 5

01
3

29
5 

G
J

$6
,0

81
19

.8
 t

19
.8

 t
7,

62
6

lit
re

s
$6

,0
81

29
5

G
J

el
 5

B
io

D
ie

s

20
03

 F
O

RD
 F

-1
50

 S
/C

 - 
12

81
10

5 
G

J
$2

,1
28

7.
0 

t
7.

0 
t

2,
71

2
lit

re
s

$2
,1

28
10

5
G

J
el

 5
B

io
D

ie
s

20
06

 G
M

C
 S

IE
RR

IA
 3

50
0 

- 1
31

6
57

 G
J

$1
,0

38
3.

8 
t

3.
8 

t
1,

47
7

lit
re

s
$1

,0
38

57
G

J
el

 5
B

io
D

ie
s

D
ie

se
l F

ue
l L

ig
ht

 T
ru

ck
s,

 V
an

s,
 a

nd
 S

U
Vs

 S
ub

to
ta

l
70

6 
G

J
$1

3,
51

6
47

.4
 t

47
.4

 t
18

,2
46

lit
re

s
$1

3,
51

6
70

6
G

J
el

 5
B

io
D

ie
s

D
ie

se
l F

ue
l L

oa
d

er
s,

 E
xc

av
at

or
s,

 G
ra

d
er

s,
 &

 B
ac

kh
oe

s

19
94

 F
O

RD
 T

RA
C

TO
R 

- 8
39

86
 G

J
$1

,6
79

5.
8 

t
5.

8 
t

2,
23

6
lit

re
s

$1
,6

79
86

G
J

el
 5

B
io

D
ie

s

19
94

 IN
TE

RN
A

TI
O

N
A

L T
RA

C
TO

R 
- 8

33
97

 G
J

$1
,7

69
6.

5 
t

6.
5 

t
2,

51
6

lit
re

s
$1

,7
69

97
G

J
el

 5
B

io
D

ie
s

19
94

 K
U

BO
TA

 T
RA

C
TO

R 
- 8

37
61

 G
J

$1
,0

64
4.

1 
t

4.
1 

t
1,

58
0

lit
re

s
$1

,0
64

61
G

J
el

 5
B

io
D

ie
s

19
95

 J
O

H
N

 D
EE

RE
 T

RA
C

TO
R 

- 8
73

47
 G

J
$2

99
3.

1 
t

3.
1 

t
1,

20
3

lit
re

s
$2

99
47

G
J

el
 5

B
io

D
ie

s

19
96

 C
A

TE
RP

IL
A

R 
BA

C
KH

O
E -

 9
13

14
3 

G
J

$2
,1

72
9.

6 
t

9.
6 

t
3,

69
9

lit
re

s
$2

,1
72

14
3

G
J

el
 5

B
io

D
ie

s

19
97

 C
A

TE
RP

IL
A

R 
BA

C
KH

O
E -

 9
61

63
 G

J
$7

60
4.

2 
t

4.
2 

t
1,

62
5

lit
re

s
$7

60
63

G
J

el
 5

B
io

D
ie

s

19
99

 N
EW

 H
O

LL
A

N
D

 T
RA

C
TO

R 
- 1

02
5

10
0 

G
J

$1
,4

00
6.

7 
t

6.
7 

t
2,

58
0

lit
re

s
$1

,4
00

10
0

G
J

el
 5

B
io

D
ie

s

20
01

 C
A

T B
A

C
KH

O
E -

 1
16

9
10

8 
G

J
$1

,1
14

7.
2 

t
7.

2 
t

2,
78

8
lit

re
s

$1
,1

14
10

8
G

J
el

 5
B

io
D

ie
s

20
03

 N
EW

 H
O

LL
A

N
D

 T
RA

C
TO

R 
- 1

19
6

16
0 

G
J

$2
,4

61
10

.7
 t

10
.7

 t
4,

13
2

lit
re

s
$2

,4
61

16
0

G
J

el
 5

B
io

D
ie

s

20
03

 N
EW

 H
O

LL
A

N
D

 T
RA

C
TO

R 
- 1

21
8

17
9 

G
J

$2
,8

97
12

.0
 t

12
.0

 t
4,

63
3

lit
re

s
$2

,8
97

17
9

G
J

el
 5

B
io

D
ie

s

FO
RD

 T
RA

C
TO

R 
- 7

62
13

4 
G

J
$2

,1
31

9.
0 

t
9.

0 
t

3,
46

3
lit

re
s

$2
,1

31
13

4
G

J
el

 5
B

io
D

ie
s

D
ie

se
l F

ue
l L

oa
de

rs
, E

xc
av

at
or

s,
 G

ra
de

rs
, &

 B
ac

kh
oe

s
Su

b
to

ta
l

1,
17

8 
G

J
$1

7,
74

7
79

.1
 t

79
.1

 t
30

,4
56

lit
re

s
$1

7,
74

7
1,

17
8

G
J

el
 5

B
io

D
ie

s

D
ie

se
l F

ue
l M

ed
iu

m
 to

 H
ea

vy
 T

ru
ck

s

19
94

 H
IN

O
 F

LA
TD

EC
K 

PA
IN

T S
TR

IP
PE

R 
- 7

94
11

4 
G

J
$2

,0
73

7.
6 

t
7.

6 
t

2,
94

3
lit

re
s

$2
,0

73
11

4
G

J
el

 5
B

io
D

ie
s

20
11

-0
3-

24
Pa

ge
 2

2
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 99 '----------



54

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

19
95

 F
RE

IG
H

TL
IN

ER
 D

U
M

P 
- 8

58
24

1 
G

J
$4

,3
82

16
.2

 t
16

.2
 t

6,
23

4
lit

re
s

$4
,3

82
24

1
G

J
el

 5
B

io
D

ie
s

19
95

 F
RE

IG
H

TL
IN

ER
 D

U
M

P 
- 8

59
21

6 
G

J
$3

,9
30

14
.5

 t
14

.5
 t

5,
59

0
lit

re
s

$3
,9

30
21

6
G

J
el

 5
B

io
D

ie
s

19
96

 F
RE

IG
H

TL
IN

ER
 D

U
M

P 
- 8

75
20

1 
G

J
$3

,6
49

13
.5

 t
13

.5
 t

5,
19

1
lit

re
s

$3
,6

49
20

1
G

J
el

 5
B

io
D

ie
s

19
96

 F
RE

IG
H

TL
IN

ER
 D

U
M

P 
- 8

76
29

5 
G

J
$5

,3
61

19
.8

 t
19

.8
 t

7,
62

5
lit

re
s

$5
,3

61
29

5
G

J
el

 5
B

io
D

ie
s

19
96

 F
RE

IG
H

TL
IN

ER
 D

U
M

P 
- 8

77
26

8 
G

J
$4

,8
67

18
.0

 t
18

.0
 t

6,
92

4
lit

re
s

$4
,8

67
26

8
G

J
el

 5
B

io
D

ie
s

20
00

 F
55

0 
ST

D
. C

A
B 

FL
A

T D
EC

K 
- 1

16
2

67
 G

J
$9

72
4.

5 
t

4.
5 

t
1,

73
5

lit
re

s
$9

72
67

G
J

el
 5

B
io

D
ie

s

20
00

 G
RU

M
M

A
N

 W
O

RK
H

O
RS

E V
A

N
 - 

10
83

95
 G

J
$1

,3
23

6.
4 

t
6.

4 
t

2,
46

6
lit

re
s

$1
,3

23
95

G
J

el
 5

B
io

D
ie

s

20
00

 S
TE

RL
IN

G
 T

A
N

D
EM

 D
U

M
P 

- 1
07

4
$1

,5
25

41
8 

G
J

$7
,9

45
28

.4
 t

4.
7 

t
23

.7
 t

1,
86

5
lit

re
s

9,
13

2
lit

re
s

$6
,4

20
65

G
J

35
3

G
J

G
as

o
lin

e el
 5

B
io

D
ie

s

20
01

 E
35

0 
1 

TO
N

 V
ER

SA
LI

FT
 V

A
N

 - 
10

95
12

7 
G

J
$2

,0
81

8.
6 

t
8.

6 
t

3,
29

5
lit

re
s

$2
,0

81
12

7
G

J
el

 5
B

io
D

ie
s

20
01

 E
35

0 
1 

TO
N

 V
ER

SA
LI

FT
 V

A
N

 - 
10

96
14

8 
G

J
$2

,2
05

9.
9 

t
9.

9 
t

3,
82

2
lit

re
s

$2
,2

05
14

8
G

J
el

 5
B

io
D

ie
s

20
01

 F
45

0 
ST

D
 C

A
B 

FL
A

T D
EC

K 
- 1

16
7

1,
34

9 
G

J
$2

6,
62

0
90

.6
 t

90
.6

 t
34

,8
79

lit
re

s
$2

6,
62

0
1,

34
9

G
J

el
 5

B
io

D
ie

s

20
01

 F
55

0 
RE

G
 C

A
B 

D
U

M
P 

C
RA

N
E -

 1
11

1
17

2 
G

J
$2

,4
13

11
.6

 t
11

.6
 t

4,
45

3
lit

re
s

$2
,4

13
17

2
G

J
el

 5
B

io
D

ie
s

20
01

 F
O

RD
 F

45
0 

C
RE

W
 C

A
B 

- 1
09

3
10

0 
G

J
$1

,6
64

6.
7 

t
6.

7 
t

2,
59

1
lit

re
s

$1
,6

64
10

0
G

J
el

 5
B

io
D

ie
s

20
01

 F
O

RD
 F

45
0 

C
RE

W
 C

A
B 

- 1
09

4
18

9 
G

J
$3

,4
41

12
.7

 t
12

.7
 t

4,
89

4
lit

re
s

$3
,4

41
18

9
G

J
el

 5
B

io
D

ie
s

20
01

 F
O

RD
 F

45
0 

C
RE

W
 C

A
B 

- 1
12

1
13

7 
G

J
$2

,4
98

9.
2 

t
9.

2 
t

3,
55

3
lit

re
s

$2
,4

98
13

7
G

J
el

 5
B

io
D

ie
s

20
01

 F
O

RD
 F

45
0 

C
RE

W
 C

A
B 

- 1
12

2
15

6 
G

J
$2

,8
28

10
.4

 t
10

.4
 t

4,
02

2
lit

re
s

$2
,8

28
15

6
G

J
el

 5
B

io
D

ie
s

20
01

 F
O

RD
 F

45
0 

C
RE

W
 C

A
B 

2W
D

 - 
11

02
21

5 
G

J
$3

,9
06

14
.4

 t
14

.4
 t

5,
55

6
lit

re
s

$3
,9

06
21

5
G

J
el

 5
B

io
D

ie
s

20
01

 F
O

RD
 S

TD
 C

A
B 

D
U

M
P 

- 1
16

6
15

6 
G

J
$2

,8
31

10
.5

 t
10

.5
 t

4,
02

7
lit

re
s

$2
,8

31
15

6
G

J
el

 5
B

io
D

ie
s

20
01

 F
O

RD
 S

TE
P 

VA
N

 R
V 

C
U

TA
W

A
Y 

- 1
14

2
58

 G
J

$1
,0

56
3.

9 
t

3.
9 

t
1,

50
2

lit
re

s
$1

,0
56

58
G

J
el

 5
B

io
D

ie
s

20
01

 G
RU

M
M

A
N

 W
O

RK
H

O
RS

E V
A

N
 - 

11
20

$6
3

47
 G

J
$8

76
3.

2 
t

0.
2 

t
3.

0 
t

78
lit

re
s

1,
15

6
lit

re
s

$8
13

3
G

J
45

G
J

G
as

o
lin

e el
 5

B
io

D
ie

s

20
02

 F
55

0 
RE

G
 C

A
B 

D
U

M
P 

C
RA

N
E -

 1
16

1
14

6 
G

J
$2

,6
62

9.
8 

t
9.

8 
t

3,
78

7
lit

re
s

$2
,6

62
14

6
G

J
el

 5
B

io
D

ie
s

20
11

-0
3-

24
Pa

ge
 2

3
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 100• 



55

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

20
02

 F
O

RD
 F

45
0 

C
RE

W
 C

A
B 

- 1
17

2
15

0 
G

J
$2

,7
31

10
.1

 t
10

.1
 t

3,
88

5
lit

re
s

$2
,7

31
15

0
G

J
el

 5
B

io
D

ie
s

20
02

 IH
C
 F

LA
T D

EC
K 

C
RA

N
E T

RU
C

K 
- 1

16
4

26
9 

G
J

$4
,5

28
18

.1
 t

18
.1

 t
6,

95
9

lit
re

s
$4

,5
28

26
9

G
J

el
 5

B
io

D
ie

s

20
02

 IH
C
 T

/A
 D

U
M

P 
TR

U
C

K 
- 1

16
5

32
1 

G
J

$5
,8

40
21

.6
 t

21
.6

 t
8,

30
7

lit
re

s
$5

,8
40

32
1

G
J

el
 5

B
io

D
ie

s

20
05

 F
 5

50
 F

O
RD

 C
RA

N
E T

RU
C

K 
- 1

20
9

21
8 

G
J

$3
,9

70
14

.7
 t

14
.7

 t
5,

64
7

lit
re

s
$3

,9
70

21
8

G
J

el
 5

B
io

D
ie

s

20
05

 F
-5

50
 F

O
RD

 - 
12

64
13

3 
G

J
$2

,4
15

8.
9 

t
8.

9 
t

3,
43

5
lit

re
s

$2
,4

15
13

3
G

J
el

 5
B

io
D

ie
s

20
05

 F
-5

50
 F

O
RD

 - 
12

65
14

3 
G

J
$2

,6
04

9.
6 

t
9.

6 
t

3,
70

4
lit

re
s

$2
,6

04
14

3
G

J
el

 5
B

io
D

ie
s

20
05

 F
-5

50
 F

O
RD

 - 
12

66
16

1 
G

J
$2

,9
19

10
.8

 t
10

.8
 t

4,
15

2
lit

re
s

$2
,9

19
16

1
G

J
el

 5
B

io
D

ie
s

20
05

 F
-5

50
 F

O
RD

 C
RA

N
E T

RU
C

K 
- 1

26
3

12
8 

G
J

$2
,3

33
8.

6 
t

8.
6 

t
3,

31
9

lit
re

s
$2

,3
33

12
8

G
J

el
 5

B
io

D
ie

s

20
05

 F
O

RD
 F

 5
50

 C
RA

N
E T

RU
C

K 
- 1

21
6

18
6 

G
J

$3
,3

85
12

.5
 t

12
.5

 t
4,

81
4

lit
re

s
$3

,3
85

18
6

G
J

el
 5

B
io

D
ie

s

20
05

 F
O

RD
 F

LA
T D

EC
K 

- 5
02

9
57

 G
J

$1
,0

37
3.

8 
t

3.
8 

t
1,

47
5

lit
re

s
$1

,0
37

57
G

J
el

 5
B

io
D

ie
s

20
05

 IN
TE

RN
A

TI
O

N
A

L 7
40

0 
- 1

25
1

84
5 

G
J

$1
2,

84
0

56
.7

 t
56

.7
 t

21
,8

39
lit

re
s

$1
2,

84
0

84
5

G
J

el
 5

B
io

D
ie

s

20
05

 IN
TE

RN
A

TI
O

N
A

L 7
60

0 
6X

4 
- 1

20
7

43
3 

G
J

$7
,8

69
29

.1
 t

29
.1

 t
11

,1
94

lit
re

s
$7

,8
69

43
3

G
J

el
 5

B
io

D
ie

s

20
05

 IN
TE

RN
A

TI
O

N
A

L 7
60

0 
6X

4 
- 1

27
8

42
6 

G
J

$5
,9

54
28

.6
 t

28
.6

 t
11

,0
02

lit
re

s
$5

,9
54

42
6

G
J

el
 5

B
io

D
ie

s

20
05

 IN
TE

RN
A

TI
O

N
A

L S
IN

G
LE

 A
X

LE
 - 

12
08

33
8 

G
J

$5
,1

46
22

.7
 t

22
.7

 t
8,

73
2

lit
re

s
$5

,1
46

33
8

G
J

el
 5

B
io

D
ie

s

20
06

 D
O

D
G

E S
PR

IN
TE

R 
- 1

32
1

21
 G

J
$3

77
1.

4 
t

1.
4 

t
53

6
lit

re
s

$3
77

21
G

J
el

 5
B

io
D

ie
s

20
06

 D
O

D
G

E S
PR

IN
TE

R 
- 1

32
2

34
 G

J
$6

09
2.

3 
t

2.
3 

t
86

7
lit

re
s

$6
09

34
G

J
el

 5
B

io
D

ie
s

20
06

 D
O

D
G

E S
PR

IN
TE

R 
- 1

32
3

29
 G

J
$5

31
2.

0 
t

2.
0 

t
75

5
lit

re
s

$5
31

29
G

J
el

 5
B

io
D

ie
s

20
06

 IN
TE

RN
A

TI
O

N
A

L S
IN

G
LE

 A
X

LE
 - 

13
00

$1
,8

95
47

6 
G

J
$9

,0
81

32
.4

 t
5.

8 
t

26
.6

 t
2,

31
7

lit
re

s
10

,2
22

lit
re

s
$7

,1
86

80
G

J
39

5
G

J
G

as
o

lin
e el

 5
B

io
D

ie
s

20
08

 F
O

RD
 D

RU
M

P 
TR

U
C

K 
- 5

06
1

87
 G

J
$1

,5
92

5.
9 

t
5.

9 
t

2,
25

7
lit

re
s

$1
,5

92
87

G
J

el
 5

B
io

D
ie

s

D
ie

se
l F

ue
l M

ed
iu

m
 to

 H
ea

vy
 T

ru
ck

s 
Su

b
to

ta
l

9,
37

2 
G

J
$1

65
,3

42
63

0.
1 

t
G

as
o

lin
e

$3
,4

83
4,

26
0

lit
re

s
14

8
G

J
10

.7
 t

61
9.

4 
t

23
8,

47
8

lit
re

s
$1

61
,8

59
9,

22
4

G
J

el
 5

B
io

D
ie

s

D
ie

se
l F

ue
l M

ed
iu

m
 T

ru
ck

 - 
C

la
ss

 2

20
11

-0
3-

24
Pa

ge
 2

4
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 101 '----------



56

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

19
97

 F
O

RD
 S

TR
EE

T S
W

EE
PE

R 
- 9

28
50

7 
G

J
$7

,7
23

34
.0

 t
34

.0
 t

13
,1

01
lit

re
s

$7
,7

23
50

7
G

J
el

 5
B

io
D

ie
s

20
01

 S
TE

RL
IN

G
 / 

EL
G

IN
 S

W
EE

PE
R 

- 1
13

8
36

6 
G

J
$6

,6
53

24
.6

 t
24

.6
 t

9,
46

4
lit

re
s

$6
,6

53
36

6
G

J
el

 5
B

io
D

ie
s

D
ie

se
l F

ue
l M

ed
iu

m
 T

ru
ck

 - 
C

la
ss

 2
 S

ub
to

ta
l

87
3 

G
J

$1
4,

37
6

58
.6

 t
58

.6
 t

22
,5

65
lit

re
s

$1
4,

37
6

87
3

G
J

el
 5

B
io

D
ie

s

D
ie

se
l F

ue
l M

is
c.

 E
q

ui
p

m
en

t

M
IS

C
EL

LA
N

EO
U

S D
IE

SE
L F

U
EL

 -
33

 G
J

$4
83

2.
2 

t
2.

2 
t

85
5

lit
re

s
$4

83
33

G
J

el
 5

B
io

D
ie

s

RO
A

D
 J

ER
RY

 C
A

N
 | 

TO
O

L C
LE

A
N

IN
G

 - 
30

01
4 

G
J

$7
4

0.
3 

t
0.

3 
t

98
lit

re
s

$7
4

4
G

J
el

 5
B

io
D

ie
s

D
ie

se
l F

ue
l M

is
c.

 E
qu

ip
m

en
t S

ub
to

ta
l

37
 G

J
$5

57
2.

5 
t

2.
5 

t
95

3
lit

re
s

$5
57

37
G

J
el

 5
B

io
D

ie
s

D
ie

se
l F

ue
l O

ff
 R

oa
d

 V
eh

ic
le

s 
&

 E
q

ui
p

m
en

t

19
88

 C
A

TE
RP

IL
LA

R 
BU

LL
D

O
ZE

R 
- 5

60
32

 G
J

$2
15

2.
1 

t
2.

1 
t

82
4

lit
re

s
$2

15
32

G
J

el
 5

B
io

D
ie

s

19
89

 J
O

H
N

 D
EE

RE
 G

RA
D

ER
 - 

57
0

49
 G

J
$9

10
3.

3 
t

3.
3 

t
1,

27
9

lit
re

s
$9

10
49

G
J

el
 5

B
io

D
ie

s

19
89

 K
O

M
A

TS
U

 H
YD

RA
U

LI
C
 E

X
C

A
VA

TO
R 

- 5
63

80
 G

J
$1

,3
38

5.
3 

t
5.

3 
t

2,
05

6
lit

re
s

$1
,3

38
80

G
J

el
 5

B
io

D
ie

s

19
92

 J
O

H
N

 D
EE

RE
 E

X
C

A
VA

TO
R 

- 7
32

53
 G

J
$1

,0
24

3.
6 

t
3.

6 
t

1,
37

7
lit

re
s

$1
,0

24
53

G
J

el
 5

B
io

D
ie

s

19
95

 B
O

M
A

G
 C

O
M

PA
C

TO
R 

- 8
83

5 
G

J
$7

2
0.

3 
t

0.
3 

t
12

0
lit

re
s

$7
2

5
G

J
el

 5
B

io
D

ie
s

19
96

 L
ER

O
I C

O
M

PR
ES

SO
R 

- 9
07

7 
G

J
$1

19
0.

4 
t

0.
4 

t
17

0
lit

re
s

$1
19

7
G

J
el

 5
B

io
D

ie
s

19
97

 C
A

T E
X

C
A

VA
TO

R 
- 1

00
6

64
 G

J
$9

76
4.

3 
t

4.
3 

t
1,

65
7

lit
re

s
$9

76
64

G
J

el
 5

B
io

D
ie

s

19
97

 IN
G

ER
SO

L R
A

N
D

 C
O

M
PR

ES
SO

R 
- 9

32
2 

G
J

$4
0

0.
1 

t
0.

1 
t

57
lit

re
s

$4
0

2
G

J
el

 5
B

io
D

ie
s

19
98

 C
A

T E
X

C
A

VA
TO

R 
- 9

58
54

 G
J

$6
45

3.
6 

t
3.

6 
t

1,
39

5
lit

re
s

$6
45

54
G

J
el

 5
B

io
D

ie
s

19
99

 V
ER

M
EE

R 
BR

U
SH

 C
H

IP
PE

R 
- 1

02
1

13
 G

J
$2

37
0.

9 
t

0.
9 

t
32

7
lit

re
s

$2
37

13
G

J
el

 5
B

io
D

ie
s

20
00

 H
IT

A
C

H
I E

X
C

A
VA

TO
R 

- 1
07

9
14

6 
G

J
$1

,9
15

9.
8 

t
9.

8 
t

3,
76

9
lit

re
s

$1
,9

15
14

6
G

J
el

 5
B

io
D

ie
s

20
01

 V
ER

M
EE

R 
TR

EN
C

H
ER

/P
U

LL
ER

 - 
11

77
5 

G
J

$4
5

0.
3 

t
0.

3 
t

11
9

lit
re

s
$4

5
5

G
J

el
 5

B
io

D
ie

s

20
03

 C
A

T F
O

RK
LI

FT
 - 

12
17

43
 G

J
$6

59
2.

9 
t

2.
9 

t
1,

12
1

lit
re

s
$6

59
43

G
J

el
 5

B
io

D
ie

s

20
03

 D
YN

A
PA

C
 R

O
LL

ER
 - 

11
89

8 
G

J
$1

10
0.

6 
t

0.
6 

t
21

9
lit

re
s

$1
10

8
G

J
el

 5
B

io
D

ie
s

20
11

-0
3-

24
Pa

ge
 2

5
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 102• 



57

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

20
03

 F
IN

D
LA

Y 
SO

IL
 S

H
RE

D
D

ER
/P

IL
ER

S -
 1

18
5

2 
G

J
$6

8
0.

2 
t

0.
2 

t
58

lit
re

s
$6

8
2

G
J

el
 5

B
io

D
ie

s

20
03

 S
U

LL
A

IR
 C

O
M

PR
ES

SO
R 

- 1
22

9
78

 G
J

$3
40

5.
2 

t
5.

2 
t

2,
01

4
lit

re
s

$3
40

78
G

J
el

 5
B

io
D

ie
s

20
06

 C
A

T 4
30

 E
 - 

13
01

20
2 

G
J

$3
,6

69
13

.6
 t

13
.6

 t
5,

21
8

lit
re

s
$3

,6
69

20
2

G
J

el
 5

B
io

D
ie

s

20
06

 C
A

T 4
30

 E
 - 

13
02

20
5 

G
J

$2
,9

68
13

.8
 t

13
.8

 t
5,

30
1

lit
re

s
$2

,9
68

20
5

G
J

el
 5

B
io

D
ie

s

20
07

 V
ER

M
EE

R 
BC

 1
50

0 
BR

U
SH

 C
U

TT
ER

 - 
13

72
25

 G
J

$3
01

1.
7 

t
1.

7 
t

63
8

lit
re

s
$3

01
25

G
J

el
 5

B
io

D
ie

s

C
A

TE
PI

LL
A

R 
RE

N
TA

L -
 3

01
3

15
 G

J
$2

84
1.

0 
t

1.
0 

t
37

5
lit

re
s

$2
84

15
G

J
el

 5
B

io
D

ie
s

D
U

O
-P

A
C

T R
O

LL
ER

 (O
U

T O
F S

ER
VI

C
E)

 - 
66

3
0 

G
J

$5
0.

0 
t

0.
0 

t
7

lit
re

s
$5

0
G

J
el

 5
B

io
D

ie
s

H
O

LD
ER

 &
 A

TT
A

C
H

M
EN

TS
 - 

13
78

22
 G

J
$3

97
1.

5 
t

1.
5 

t
56

5
lit

re
s

$3
97

22
G

J
el

 5
B

io
D

ie
s

TH
O

M
A

S S
H

RE
D

D
ER

 - 
86

6
48

 G
J

$6
16

3.
2 

t
3.

2 
t

1,
24

4
lit

re
s

$6
16

48
G

J
el

 5
B

io
D

ie
s

D
ie

se
l F

ue
l O

ff
 R

oa
d 

Ve
hi

cl
es

 &
 E

qu
ip

m
en

t S
ub

to
ta

l
1,

15
7 

G
J

$1
6,

95
4

77
.7

 t
77

.7
 t

29
,9

10
lit

re
s

$1
6,

95
4

1,
15

7
G

J
el

 5
B

io
D

ie
s

D
ie

se
l F

ue
l P

as
se

n
g

er
 C

ar
s

20
06

 S
M

A
RT

 C
A

R 
- 1

31
1

19
 G

J
$3

44
1.

3 
t

1.
3 

t
48

9
lit

re
s

$3
44

19
G

J
el

 5
B

io
D

ie
s

20
06

 S
M

A
RT

 C
A

R 
- 1

31
2

18
 G

J
$3

22
1.

2 
t

1.
2 

t
45

8
lit

re
s

$3
22

18
G

J
el

 5
B

io
D

ie
s

20
06

 S
M

A
RT

 C
A

R 
- 1

31
3

6 
G

J
$8

8
0.

4 
t

0.
4 

t
16

7
lit

re
s

$8
8

6
G

J
el

 5
B

io
D

ie
s

20
06

 S
M

A
RT

 C
A

R 
- 1

31
4

13
 G

J
$2

31
0.

9 
t

0.
9 

t
32

9
lit

re
s

$2
31

13
G

J
el

 5
B

io
D

ie
s

20
06

 S
M

A
RT

 C
A

R 
- 1

32
8

21
 G

J
$3

75
1.

4 
t

1.
4 

t
53

4
lit

re
s

$3
75

21
G

J
el

 5
B

io
D

ie
s

20
06

 S
M

A
RT

 C
A

R 
- 5

03
7

20
 G

J
$2

93
1.

3 
t

1.
3 

t
51

1
lit

re
s

$2
93

20
G

J
el

 5
B

io
D

ie
s

20
06

 S
M

A
RT

 C
A

R 
- 5

03
8

19
 G

J
$3

46
1.

3 
t

1.
3 

t
49

2
lit

re
s

$3
46

19
G

J
el

 5
B

io
D

ie
s

20
06

 S
M

A
RT

 C
A

R 
- 5

04
9

3 
G

J
$5

2
0.

2 
t

0.
2 

t
74

lit
re

s
$5

2
3

G
J

el
 5

B
io

D
ie

s

20
06

 S
M

A
RT

 C
A

R 
- 5

05
0

5 
G

J
$5

6
0.

3 
t

0.
3 

t
13

0
lit

re
s

$5
6

5
G

J
el

 5
B

io
D

ie
s

20
06

 S
M

A
RT

 C
A

R 
- 5

05
1

26
 G

J
$4

78
1.

8 
t

1.
8 

t
68

0
lit

re
s

$4
78

26
G

J
el

 5
B

io
D

ie
s

20
06

 S
M

A
RT

 C
A

R 
- 5

05
2

30
 G

J
$5

39
2.

0 
t

2.
0 

t
76

7
lit

re
s

$5
39

30
G

J
el

 5
B

io
D

ie
s

20
11

-0
3-

24
Pa

ge
 2

6
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 103 '----------



58

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

D
ie

se
l F

ue
l P

as
se

ng
er

 C
ar

s 
Su

b
to

ta
l

17
9 

G
J

$3
,1

24
12

.0
 t

12
.0

 t
4,

62
9

lit
re

s
$3

,1
24

17
9

G
J

el
 5

B
io

D
ie

s

D
ie

se
l T

ra
ct

or
s 

an
d

 M
ow

er
s

19
92

 F
O

RD
 M

O
W

ER
 - 

71
9

10
8 

G
J

$2
,0

66
7.

2 
t

7.
2 

t
2,

78
2

lit
re

s
$2

,0
66

10
8

G
J

el
 5

B
io

D
ie

s

19
94

 G
RO

U
N

D
M

A
ST

ER
 M

O
W

ER
 - 

84
0

24
8 

G
J

$4
,1

26
16

.6
 t

16
.6

 t
6,

40
6

lit
re

s
$4

,1
26

24
8

G
J

el
 5

B
io

D
ie

s

19
95

 F
O

RD
 T

RA
C

TO
R 

M
O

W
ER

 - 
84

3
17

4 
G

J
$2

,9
58

11
.7

 t
11

.7
 t

4,
49

6
lit

re
s

$2
,9

58
17

4
G

J
el

 5
B

io
D

ie
s

19
95

 F
O

RD
 T

RA
C

TO
R 

M
O

W
ER

 - 
84

4
14

1 
G

J
$2

,1
18

9.
5 

t
9.

5 
t

3,
65

0
lit

re
s

$2
,1

18
14

1
G

J
el

 5
B

io
D

ie
s

19
97

 J
O

H
N

 D
EE

RE
 M

O
W

ER
 - 

92
4

13
7 

G
J

$2
,5

02
9.

2 
t

9.
2 

t
3,

54
0

lit
re

s
$2

,5
02

13
7

G
J

el
 5

B
io

D
ie

s

20
07

 J
O

H
N

 D
EE

RE
 M

O
W

ER
 - 

13
47

1 
G

J
$1

2
0.

0 
t

0.
0 

t
16

lit
re

s
$1

2
1

G
J

el
 5

B
io

D
ie

s

20
07

 J
O

H
N

 D
EE

RE
 M

O
W

ER
 - 

13
48

4 
G

J
$6

4
0.

2 
t

0.
2 

t
91

lit
re

s
$6

4
4

G
J

el
 5

B
io

D
ie

s

D
ie

se
l T

ra
ct

or
s 

an
d 

M
ow

er
s 

Su
b

to
ta

l
81

2 
G

J
$1

3,
84

5
54

.5
 t

54
.5

 t
20

,9
80

lit
re

s
$1

3,
84

5
81

2
G

J
el

 5
B

io
D

ie
s

Fi
re

 S
er

vi
ce

s

FI
RE

 D
EP

A
RT

M
EN

T V
EH

IC
LE

S -
 -

$2
3,

86
7

$8
3,

30
1

4,
35

0 
G

J
$1

07
,1

68
31

3.
1 

t
61

.9
 t

25
1.

2 
t

24
,7

14
lit

re
s

90
,3

11
lit

re
s

85
7

G
J

3,
49

3
G

J
G

as
o

lin
e

D
ie

se
l

F
ue

l

Fi
re

 S
er

vi
ce

s 
Su

b
to

ta
l

4,
35

0 
G

J
$1

07
,1

68
31

3.
1 

t
G

as
o

lin
e

$2
3,

86
7

24
,7

14
lit

re
s

85
7

G
J

61
.9

 t
D

ie
se

l
F

ue
l

$8
3,

30
1

90
,3

11
lit

re
s

3,
49

3
G

J
25

1.
2 

t

G
as

ol
in

e 
B

us

19
98

 F
O

RD
 P

A
SS

EN
G

ER
 B

U
S -

 9
67

$1
,4

78
65

 G
J

$1
,4

78
4.

7 
t

4.
7 

t
1,

86
5

lit
re

s
65

G
J

G
as

o
lin

e

19
99

 G
M

C
 B

U
S 3

50
0 

- 1
01

2
$9

93
40

 G
J

$9
93

2.
9 

t
2.

9 
t

1,
16

1
lit

re
s

40
G

J
G

as
o

lin
e

20
00

 F
O

RD
 P

A
SS

EN
G

ER
 B

U
S -

 1
08

0
$1

,6
96

70
 G

J
$1

,6
96

5.
1 

t
5.

1 
t

2,
03

0
lit

re
s

70
G

J
G

as
o

lin
e

G
as

ol
in

e 
Bu

s 
Su

b
to

ta
l

17
5 

G
J

$4
,1

67
12

.7
 t

G
as

o
lin

e
$4

,1
67

5,
05

6
lit

re
s

17
5

G
J

12
.7

 t

G
as

ol
in

e 
Eq

ui
p

m
en

t

FA
C
 J

ER
RY

 C
A

N
 | 

SP
RA

Y 
U

N
IT

 1
32

1 
- 3

01
1

$2
2

1 
G

J
$2

2
0.

0 
t

0.
0 

t
19

lit
re

s
1

G
J

G
as

o
lin

e

JE
RR

Y 
C

A
N

 | 
PA

RK
 P

RE
SS

U
RE

 W
A

SH
ER

 - 
30

10
$6

13
27

 G
J

$6
13

2.
0 

t
2.

0 
t

78
9

lit
re

s
27

G
J

G
as

o
lin

e

20
11

-0
3-

24
Pa

ge
 2

7
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 104• 



59

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

JE
RR

Y 
C

A
N

 | 
SM

A
LL

 E
N

G
IN

E S
H

O
P 

- 3
00

3
$6

,3
75

28
7 

G
J

$6
,4

32
20

.7
 t

20
.5

 t
0.

2 
t

8,
18

3
lit

re
s

81
lit

re
s

$5
7

28
4

G
J

3
G

J
G

as
o

lin
e el

 5
B

io
D

ie
s

M
IS

C
EL

LA
N

EO
U

S G
A

SO
LI

N
E -

$9
,7

99
41

5 
G

J
$9

,7
99

29
.9

 t
29

.9
 t

11
,9

66
lit

re
s

41
5

G
J

G
as

o
lin

e

W
A

TE
R 

JE
RR

Y 
C

A
N

 - 
30

04
$4

8
2 

G
J

$4
8

0.
1 

t
0.

1 
t

44
lit

re
s

2
G

J
G

as
o

lin
e

W
A

TE
R 

JE
RR

Y 
C

A
N

 - 
30

09
$4

8
4 

G
J

$4
8

0.
3 

t
0.

3 
t

11
1

lit
re

s
4

G
J

G
as

o
lin

e

G
as

ol
in

e 
Eq

ui
p

m
en

t S
ub

to
ta

l
73

5 
G

J
$1

6,
96

1
53

.1
 t

G
as

o
lin

e
$1

6,
90

4
21

,1
13

lit
re

s
73

2
G

J
52

.8
 t

0.
2 

t
81

lit
re

s
$5

7
3

G
J

el
 5

B
io

D
ie

s

G
as

ol
in

e 
Li

g
h

t T
ru

ck
s,

 V
an

s,
 a

n
d

 S
U

V
s

19
81

 C
H

EV
Y 

VA
N

 2
W

H
D

R 
- 3

55
$2

16
7 

G
J

$2
16

0.
5 

t
0.

5 
t

20
1

lit
re

s
7

G
J

G
as

o
lin

e

19
92

 G
M

C
 P

IC
K 

U
P 

TR
U

C
K 

- 6
87

$2
95

9 
G

J
$2

95
0.

7 
t

0.
7 

t
26

4
lit

re
s

9
G

J
G

as
o

lin
e

19
92

 G
M

C
 S

A
FA

RI
 V

A
N

 - 
72

5
$3

10
11

 G
J

$3
10

0.
8 

t
0.

8 
t

32
3

lit
re

s
11

G
J

G
as

o
lin

e

19
92

 G
M

C
 V

A
N

 - 
71

8
$4

,3
64

19
3 

G
J

$4
,3

64
14

.0
 t

14
.0

 t
5,

58
2

lit
re

s
19

3
G

J
G

as
o

lin
e

19
93

 F
O

RD
 A

ER
O

ST
A

R 
VA

N
 - 

78
2

$1
,0

26
40

 G
J

$1
,0

26
2.

9 
t

2.
9 

t
1,

15
3

lit
re

s
40

G
J

G
as

o
lin

e

19
93

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 7
77

$1
,7

88
77

 G
J

$1
,7

88
5.

5 
t

5.
5 

t
2,

21
7

lit
re

s
77

G
J

G
as

o
lin

e

19
93

 F
O

RD
 V

A
N

 - 
78

8
$4

37
16

 G
J

$4
37

1.
2 

t
1.

2 
t

46
0

lit
re

s
16

G
J

G
as

o
lin

e

19
93

 F
O

RD
 V

A
N

 - 
79

3
$1

13
3 

G
J

$1
13

0.
2 

t
0.

2 
t

99
lit

re
s

3
G

J
G

as
o

lin
e

19
93

 G
M

C
 C

RE
W

 C
A

B 
- 7

56
$3

,3
05

12
7 

G
J

$3
,3

05
9.

2 
t

9.
2 

t
3,

66
0

lit
re

s
12

7
G

J
G

as
o

lin
e

19
94

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 8
29

$8
32

46
 G

J
$8

32
3.

3 
t

3.
3 

t
1,

31
7

lit
re

s
46

G
J

G
as

o
lin

e

19
94

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 8
30

$1
,9

46
78

 G
J

$1
,9

46
5.

6 
t

5.
6 

t
2,

25
6

lit
re

s
78

G
J

G
as

o
lin

e

19
95

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 8
45

$4
,2

15
20

2 
G

J
$4

,2
15

14
.6

 t
14

.6
 t

5,
81

7
lit

re
s

20
2

G
J

G
as

o
lin

e

19
95

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 8
71

$7
52

34
 G

J
$7

52
2.

4 
t

2.
4 

t
97

6
lit

re
s

34
G

J
G

as
o

lin
e

19
95

 F
O

RD
 V

A
N

 - 
84

8
$8

46
29

 G
J

$8
46

2.
1 

t
2.

1 
t

83
9

lit
re

s
29

G
J

G
as

o
lin

e

19
95

 F
O

RD
 V

A
N

 - 
85

6
$1

,0
06

47
 G

J
$1

,0
06

3.
4 

t
3.

4 
t

1,
34

4
lit

re
s

47
G

J
G

as
o

lin
e

20
11

-0
3-

24
Pa

ge
 2

8
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 105 '----------



60

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

19
95

 F
O

RD
 V

A
N

 - 
86

7
$1

,6
36

72
 G

J
$1

,6
36

5.
2 

t
5.

2 
t

2,
07

2
lit

re
s

72
G

J
G

as
o

lin
e

19
96

 D
O

D
G

E V
A

N
 - 

89
6

$2
,3

53
10

5 
G

J
$2

,3
53

7.
6 

t
7.

6 
t

3,
02

2
lit

re
s

10
5

G
J

G
as

o
lin

e

19
96

 F
O

RD
 E

C
O

N
O

 V
A

N
 - 

92
2

$8
,0

46
39

2 
G

J
$8

,0
46

28
.3

 t
28

.3
 t

11
,3

18
lit

re
s

39
2

G
J

G
as

o
lin

e

19
96

 F
O

RD
 E

C
O

N
O

 V
A

N
 - 

92
3

$3
,2

74
17

4 
G

J
$3

,2
74

12
.5

 t
12

.5
 t

5,
00

7
lit

re
s

17
4

G
J

G
as

o
lin

e

19
96

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 1
00

0
$3

,6
73

16
1 

G
J

$3
,6

73
11

.6
 t

11
.6

 t
4,

63
3

lit
re

s
16

1
G

J
G

as
o

lin
e

19
96

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 1
00

7
$1

,2
52

83
 G

J
$1

,2
52

6.
0 

t
6.

0 
t

2,
39

2
lit

re
s

83
G

J
G

as
o

lin
e

19
96

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 1
00

8
$3

,2
70

15
4 

G
J

$3
,2

70
11

.2
 t

11
.2

 t
4,

45
5

lit
re

s
15

4
G

J
G

as
o

lin
e

19
96

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 1
01

0
$1

,4
24

61
 G

J
$1

,4
24

4.
4 

t
4.

4 
t

1,
76

1
lit

re
s

61
G

J
G

as
o

lin
e

19
96

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 9
02

$1
,7

25
86

 G
J

$1
,7

25
6.

2 
t

6.
2 

t
2,

46
8

lit
re

s
86

G
J

G
as

o
lin

e

19
96

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 9
03

$3
,6

59
15

8 
G

J
$3

,6
59

11
.4

 t
11

.4
 t

4,
56

1
lit

re
s

15
8

G
J

G
as

o
lin

e

19
96

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 9
04

$1
,2

00
49

 G
J

$1
,2

00
3.

5 
t

3.
5 

t
1,

40
7

lit
re

s
49

G
J

G
as

o
lin

e

19
96

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 9
05

$2
,2

02
99

 G
J

$2
,2

02
7.

2 
t

7.
2 

t
2,

86
2

lit
re

s
99

G
J

G
as

o
lin

e

19
96

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 9
06

$3
,2

18
12

6 
G

J
$3

,2
18

9.
1 

t
9.

1 
t

3,
64

0
lit

re
s

12
6

G
J

G
as

o
lin

e

19
96

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 9
16

$8
,0

76
37

7 
G

J
$8

,0
76

27
.2

 t
27

.2
 t

10
,8

69
lit

re
s

37
7

G
J

G
as

o
lin

e

19
96

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 9
17

$1
0,

08
0

43
2 

G
J

$1
0,

08
0

31
.2

 t
31

.2
 t

12
,4

66
lit

re
s

43
2

G
J

G
as

o
lin

e

19
96

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 9
65

$1
,7

03
81

 G
J

$1
,7

03
5.

9 
t

5.
9 

t
2,

34
3

lit
re

s
81

G
J

G
as

o
lin

e

19
96

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 9
66

$3
,6

43
15

6 
G

J
$3

,6
43

11
.2

 t
11

.2
 t

4,
49

5
lit

re
s

15
6

G
J

G
as

o
lin

e

19
96

 F
O

RD
 R

A
N

G
ER

 - 
90

1
$2

,2
20

96
 G

J
$2

,2
20

6.
9 

t
6.

9 
t

2,
76

1
lit

re
s

96
G

J
G

as
o

lin
e

19
97

 C
H

EV
RO

LE
T P

IC
K 

U
P 

- 9
40

$1
,4

44
62

 G
J

$1
,4

44
4.

5 
t

4.
5 

t
1,

79
0

lit
re

s
62

G
J

G
as

o
lin

e

19
97

 C
H

EV
RO

LE
T P

IC
K 

U
P 

- 9
41

$6
37

28
 G

J
$6

37
2.

0 
t

2.
0 

t
81

0
lit

re
s

28
G

J
G

as
o

lin
e

19
97

 F
O

RD
 E

C
O

N
O

 V
A

N
 - 

94
5

$5
,4

68
24

6 
G

J
$5

,4
68

17
.8

 t
17

.8
 t

7,
10

1
lit

re
s

24
6

G
J

G
as

o
lin

e

19
97

 F
O

RD
 E

C
O

N
O

 V
A

N
 - 

96
2

$3
,1

17
14

6 
G

J
$3

,1
17

10
.5

 t
10

.5
 t

4,
20

4
lit

re
s

14
6

G
J

G
as

o
lin

e

20
11

-0
3-

24
Pa

ge
 2

9
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 106• 



61

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

19
97

 F
O

RD
 E

C
O

N
O

 V
A

N
 - 

96
3

$4
,9

22
22

7 
G

J
$4

,9
22

16
.4

 t
16

.4
 t

6,
54

4
lit

re
s

22
7

G
J

G
as

o
lin

e

19
97

 F
O

RD
 E

C
O

N
O

 V
A

N
 - 

96
4

$4
,3

42
21

2 
G

J
$4

,3
42

15
.3

 t
15

.3
 t

6,
10

3
lit

re
s

21
2

G
J

G
as

o
lin

e

19
97

 F
O

RD
 E

C
O

N
O

 V
A

N
 - 

96
8

$3
,4

90
17

2 
G

J
$3

,4
90

12
.4

 t
12

.4
 t

4,
96

6
lit

re
s

17
2

G
J

G
as

o
lin

e

19
97

 F
O

RD
 F

15
0 

PI
C

K 
U

P 
TR

U
C

K 
- 9

74
$6

34
29

 G
J

$6
34

2.
1 

t
2.

1 
t

84
8

lit
re

s
29

G
J

G
as

o
lin

e

19
97

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 1
00

9
$2

,2
80

10
7 

G
J

$2
,2

80
7.

7 
t

7.
7 

t
3,

08
0

lit
re

s
10

7
G

J
G

as
o

lin
e

19
97

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 8
95

$1
,8

27
85

 G
J

$1
,8

27
6.

2 
t

6.
2 

t
2,

46
7

lit
re

s
85

G
J

G
as

o
lin

e

19
97

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 9
20

$3
97

32
 G

J
$3

97
2.

3 
t

2.
3 

t
91

0
lit

re
s

32
G

J
G

as
o

lin
e

19
97

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 9
21

$5
,0

89
23

0 
G

J
$5

,0
89

16
.6

 t
16

.6
 t

6,
62

3
lit

re
s

23
0

G
J

G
as

o
lin

e

19
97

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 9
43

$6
,2

84
29

1 
G

J
$6

,2
84

21
.0

 t
21

.0
 t

8,
38

9
lit

re
s

29
1

G
J

G
as

o
lin

e

19
97

 F
O

RD
 P

IC
K 

U
P 

TR
U

C
K 

- 9
99

$8
96

38
 G

J
$8

96
2.

7 
t

2.
7 

t
1,

08
4

lit
re

s
38

G
J

G
as

o
lin

e

19
97

 F
O

RD
 R

A
N

G
ER

 P
IC

K 
U

P 
- 9

31
$1

,7
20

72
 G

J
$1

,7
20

5.
2 

t
5.

2 
t

2,
08

9
lit

re
s

72
G

J
G

as
o

lin
e

19
97

 G
M

C
 J

IM
M

Y 
- 1

08
7

$3
09

11
 G

J
$3

09
0.

8 
t

0.
8 

t
30

6
lit

re
s

11
G

J
G

as
o

lin
e

19
97

 G
M

C
 S

A
FA

RI
 V

A
N

 - 
94

6
$6

37
29

 G
J

$6
37

2.
1 

t
2.

1 
t

83
3

lit
re

s
29

G
J

G
as

o
lin

e

19
97

 P
LY

M
O

U
TH

 G
RA

N
D

 V
O

YA
G

EU
R 

- 9
29

$9
91

46
 G

J
$9

91
3.

3 
t

3.
3 

t
1,

31
9

lit
re

s
46

G
J

G
as

o
lin

e

19
98

 D
O

D
G

E D
A

KO
TA

 - 
95

0
$5

32
23

 G
J

$5
32

1.
7 

t
1.

7 
t

67
8

lit
re

s
23

G
J

G
as

o
lin

e

19
98

 D
O

D
G

E D
A

KO
TA

 - 
95

1
$1

,2
36

94
 G

J
$1

,2
36

6.
8 

t
6.

8 
t

2,
72

2
lit

re
s

94
G

J
G

as
o

lin
e

19
98

 F
O

RD
 E

C
O

N
O

 V
A

N
 - 

96
9

$4
,0

53
18

5 
G

J
$4

,0
53

13
.3

 t
13

.3
 t

5,
33

4
lit

re
s

18
5

G
J

G
as

o
lin

e

20
00

 G
M

C
 4

X
4 

PI
C

K 
U

P 
TR

U
C

K 
- 1

03
0

$1
7,

11
4

83
4 

G
J

$1
7,

11
4

60
.2

 t
60

.2
 t

24
,0

59
lit

re
s

83
4

G
J

G
as

o
lin

e

20
01

 F
O

RD
 E

25
0 

C
A

RG
O

 V
A

N
 - 

10
31

$1
,1

31
51

 G
J

$1
,1

31
3.

7 
t

3.
7 

t
1,

47
7

lit
re

s
51

G
J

G
as

o
lin

e

20
01

 F
O

RD
 E

25
0 

C
A

RG
O

 V
A

N
 - 

10
32

$3
,2

39
15

1 
G

J
$3

,2
39

10
.9

 t
10

.9
 t

4,
35

0
lit

re
s

15
1

G
J

G
as

o
lin

e

20
01

 F
O

RD
 E

25
0 

C
A

RG
O

 V
A

N
 - 

10
33

$1
,8

92
10

4 
G

J
$1

,8
92

7.
5 

t
7.

5 
t

3,
00

6
lit

re
s

10
4

G
J

G
as

o
lin

e

20
01

 F
O

RD
 E

25
0 

C
A

RG
O

 V
A

N
 - 

10
34

$2
,6

73
12

6 
G

J
$2

,6
73

9.
1 

t
9.

1 
t

3,
63

3
lit

re
s

12
6

G
J

G
as

o
lin

e

20
11

-0
3-

24
Pa

ge
 3

0
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 107 '----------



62

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

20
01

 F
O

RD
 E

25
0 

C
A

RG
O

 V
A

N
 - 

10
35

$9
45

49
 G

J
$9

45
3.

6 
t

3.
6 

t
1,

42
8

lit
re

s
49

G
J

G
as

o
lin

e

20
01

 F
O

RD
 E

25
0 

C
A

RG
O

 V
A

N
 - 

10
36

$2
,5

06
11

4 
G

J
$2

,5
06

8.
2 

t
8.

2 
t

3,
28

3
lit

re
s

11
4

G
J

G
as

o
lin

e

20
01

 F
O

RD
 E

25
0 

C
A

RG
O

 V
A

N
 - 

10
37

$5
9

2 
G

J
$5

9
0.

2 
t

0.
2 

t
72

lit
re

s
2

G
J

G
as

o
lin

e

20
01

 F
O

RD
 E

25
0 

C
A

RG
O

 V
A

N
 - 

10
55

$2
,1

91
89

 G
J

$2
,1

91
6.

4 
t

6.
4 

t
2,

57
6

lit
re

s
89

G
J

G
as

o
lin

e

20
01

 F
O

RD
 E

25
0 

C
A

RG
O

 V
A

N
 - 

10
91

$2
,7

03
12

8 
G

J
$2

,7
03

9.
3 

t
9.

3 
t

3,
70

4
lit

re
s

12
8

G
J

G
as

o
lin

e

20
01

 F
O

RD
 E

25
0 

C
A

RG
O

 V
A

N
 - 

11
39

$3
,6

41
17

1 
G

J
$3

,6
41

12
.3

 t
12

.3
 t

4,
93

1
lit

re
s

17
1

G
J

G
as

o
lin

e

20
01

 F
O

RD
 E

25
0 

C
A

RG
O

 V
A

N
 - 

11
40

$4
,3

95
19

4 
G

J
$4

,3
95

14
.0

 t
14

.0
 t

5,
58

9
lit

re
s

19
4

G
J

G
as

o
lin

e

20
01

 F
O

RD
 E

25
0 

C
A

RG
O

 V
A

N
 - 

11
41

$4
,2

31
18

2 
G

J
$4

,2
31

13
.2

 t
13

.2
 t

5,
25

9
lit

re
s

18
2

G
J

G
as

o
lin

e

20
01

 F
O

RD
 E

SC
A

PE
 - 

12
43

$7
70

32
 G

J
$7

70
2.

3 
t

2.
3 

t
91

8
lit

re
s

32
G

J
G

as
o

lin
e

20
01

 F
O

RD
 F

-2
50

 P
IC

K 
U

P 
- 1

06
4

$1
,9

10
72

 G
J

$1
,9

10
5.

2 
t

5.
2 

t
2,

08
9

lit
re

s
72

G
J

G
as

o
lin

e

20
01

 F
O

RD
 F

-2
50

 P
IC

K 
U

P 
2W

D
 - 

10
56

$2
,4

47
10

7 
G

J
$2

,4
47

7.
7 

t
7.

7 
t

3,
09

5
lit

re
s

10
7

G
J

G
as

o
lin

e

20
01

 F
O

RD
 F

-2
50

 P
IC

K 
U

P 
2W

D
 - 

10
57

$2
,6

06
11

8 
G

J
$2

,6
06

8.
5 

t
8.

5 
t

3,
41

5
lit

re
s

11
8

G
J

G
as

o
lin

e

20
01

 F
O

RD
 F

-2
50

 P
IC

K 
U

P 
2W

D
 - 

10
62

$3
,5

84
16

5 
G

J
$3

,5
84

11
.9

 t
11

.9
 t

4,
76

4
lit

re
s

16
5

G
J

G
as

o
lin

e

20
01

 F
O

RD
 F

-2
50

 P
IC

K 
U

P 
2W

D
 - 

10
63

$2
,8

93
99

 G
J

$2
,8

93
7.

1 
t

7.
1 

t
2,

84
6

lit
re

s
99

G
J

G
as

o
lin

e

20
01

 F
O

RD
 F

15
0 

SU
PE

RC
A

B 
P/

U
 - 

11
27

$3
,1

95
14

6 
G

J
$3

,1
95

10
.5

 t
10

.5
 t

4,
21

1
lit

re
s

14
6

G
J

G
as

o
lin

e

20
01

 F
O

RD
 F

15
0 

SU
PE

RC
A

B 
P/

U
 - 

11
51

$2
,5

77
12

6 
G

J
$2

,5
77

9.
1 

t
9.

1 
t

3,
62

7
lit

re
s

12
6

G
J

G
as

o
lin

e

20
01

 F
O

RD
 F

15
0 

SU
PE

RC
A

B 
P/

U
 - 

11
58

$1
,7

00
70

 G
J

$1
,7

00
5.

1 
t

5.
1 

t
2,

02
2

lit
re

s
70

G
J

G
as

o
lin

e

20
01

 F
O

RD
 F

25
0 

RE
G

U
LA

R 
C

A
B 

2W
D

 - 
10

65
$2

,2
41

10
0 

G
J

$2
,2

41
7.

2 
t

7.
2 

t
2,

89
5

lit
re

s
10

0
G

J
G

as
o

lin
e

20
01

 F
O

RD
 F

25
0 

RE
G

U
LA

R 
C

A
B 

2W
D

 - 
10

66
$5

,5
49

25
4 

G
J

$5
,5

49
18

.3
 t

18
.3

 t
7,

31
7

lit
re

s
25

4
G

J
G

as
o

lin
e

20
01

 F
O

RD
 F

25
0 

RE
G

U
LA

R 
C

A
B 

2W
D

 - 
10

67
$2

,2
73

11
0 

G
J

$2
,2

73
7.

9 
t

7.
9 

t
3,

16
2

lit
re

s
11

0
G

J
G

as
o

lin
e

20
01

 F
O

RD
 F

25
0 

SU
PE

RC
A

B 
2W

D
 - 

10
72

$3
,9

09
16

0 
G

J
$3

,9
09

11
.5

 t
11

.5
 t

4,
60

2
lit

re
s

16
0

G
J

G
as

o
lin

e

20
01

 F
O

RD
 F

25
0 

SU
PE

RC
A

B 
2W

D
 - 

11
24

$3
,1

88
13

3 
G

J
$3

,1
88

9.
6 

t
9.

6 
t

3,
82

4
lit

re
s

13
3

G
J

G
as

o
lin

e

20
11

-0
3-

24
Pa

ge
 3

1
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 108• 



63

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

20
01

 F
O

RD
 F

25
0 

SU
PE

RC
A

B 
P/

U
 - 

10
58

$5
,0

20
23

8 
G

J
$5

,0
20

17
.2

 t
17

.2
 t

6,
86

0
lit

re
s

23
8

G
J

G
as

o
lin

e

20
01

 F
O

RD
 F

25
0 

SU
PE

RC
A

B 
P/

U
 - 

10
59

$5
,1

84
22

0 
G

J
$5

,1
84

15
.9

 t
15

.9
 t

6,
34

4
lit

re
s

22
0

G
J

G
as

o
lin

e

20
01

 F
O

RD
 F

25
0 

SU
PE

RC
A

B 
P/

U
 - 

10
60

$4
,8

85
20

1 
G

J
$4

,8
85

14
.5

 t
14

.5
 t

5,
80

0
lit

re
s

20
1

G
J

G
as

o
lin

e

20
01

 F
O

RD
 F

25
0 

SU
PE

RC
A

B 
P/

U
 - 

10
61

$4
,9

73
22

1 
G

J
$4

,9
73

16
.0

 t
16

.0
 t

6,
38

4
lit

re
s

22
1

G
J

G
as

o
lin

e

20
01

 F
O

RD
 F

25
0 

SU
PE

RC
A

B 
P/

U
 - 

10
69

$2
,4

35
96

 G
J

$2
,4

35
6.

9 
t

6.
9 

t
2,

76
8

lit
re

s
96

G
J

G
as

o
lin

e

20
01

 F
O

RD
 F

25
0 

SU
PE

RC
A

B 
P/

U
 - 

10
70

$4
,1

94
16

3 
G

J
$4

,1
94

11
.8

 t
11

.8
 t

4,
69

8
lit

re
s

16
3

G
J

G
as

o
lin

e

20
01

 F
O

RD
 F

25
0 

SU
PE

RC
A

B 
P/

U
 - 

10
71

$4
,0

19
17

4 
G

J
$4

,0
19

12
.6

 t
12

.6
 t

5,
03

1
lit

re
s

17
4

G
J

G
as

o
lin

e

20
01

 F
O

RD
 F

25
0 

SU
PE

RC
A

B 
P/

U
 - 

10
73

$6
,7

00
27

4 
G

J
$6

,7
00

19
.8

 t
19

.8
 t

7,
89

4
lit

re
s

27
4

G
J

G
as

o
lin

e

20
01

 F
O

RD
 F

25
0 

SU
PE

RC
A

B 
P/

U
 - 

10
89

$2
,3

09
87

 G
J

$2
,3

09
6.

2 
t

6.
2 

t
2,

49
6

lit
re

s
87

G
J

G
as

o
lin

e

20
01

 F
O

RD
 F

25
0 

SU
PE

RC
A

B 
P/

U
 - 

11
25

$1
,7

89
77

 G
J

$1
,7

89
5.

6 
t

5.
6 

t
2,

23
0

lit
re

s
77

G
J

G
as

o
lin

e

20
01

 F
O

RD
 R

EG
 C

A
B 

PI
C

K 
U

P 
TR

U
C

K 
- 1

06
8

$4
,3

07
18

5 
G

J
$4

,3
07

13
.4

 t
13

.4
 t

5,
34

2
lit

re
s

18
5

G
J

G
as

o
lin

e

20
01

 G
M

C
 S

A
FA

RI
 C

A
RG

O
 V

A
N

 - 
11

23
$5

75
30

 G
J

$5
75

2.
2 

t
2.

2 
t

87
0

lit
re

s
30

G
J

G
as

o
lin

e

20
01

 G
M

C
 S

A
FA

RI
 M

IN
I V

A
N

 - 
10

38
$3

,2
55

14
4 

G
J

$3
,2

55
10

.4
 t

10
.4

 t
4,

15
8

lit
re

s
14

4
G

J
G

as
o

lin
e

20
01

 G
M

C
 S

A
FA

RI
 M

IN
I V

A
N

 - 
10

39
$1

,2
93

59
 G

J
$1

,2
93

4.
3 

t
4.

3 
t

1,
71

4
lit

re
s

59
G

J
G

as
o

lin
e

20
01

 G
M

C
 S

A
FA

RI
 M

IN
I V

A
N

 - 
10

40
$1

,5
36

64
 G

J
$1

,5
36

4.
6 

t
4.

6 
t

1,
83

9
lit

re
s

64
G

J
G

as
o

lin
e

20
01

 G
M

C
 S

A
FA

RI
 M

IN
I V

A
N

 - 
10

41
$2

,9
55

12
9 

G
J

$2
,9

55
9.

3 
t

9.
3 

t
3,

73
5

lit
re

s
12

9
G

J
G

as
o

lin
e

20
01

 G
M

C
 S

A
FA

RI
 M

IN
I V

A
N

 - 
11

26
$7

26
34

 G
J

$7
26

2.
5 

t
2.

5 
t

98
0

lit
re

s
34

G
J

G
as

o
lin

e

20
01

 G
M

C
 S

A
FA

RI
 M

IN
I V

A
N

 - 
11

31
$3

,5
53

15
9 

G
J

$3
,5

53
11

.5
 t

11
.5

 t
4,

58
7

lit
re

s
15

9
G

J
G

as
o

lin
e

20
01

 G
M

C
 S

A
FA

RI
 M

IN
I V

A
N

 - 
11

32
$4

,0
45

17
8 

G
J

$4
,0

45
12

.8
 t

12
.8

 t
5,

12
2

lit
re

s
17

8
G

J
G

as
o

lin
e

20
01

 G
M

C
 S

A
FA

RI
 M

IN
I V

A
N

 - 
11

48
$1

,7
62

79
 G

J
$1

,7
62

5.
7 

t
5.

7 
t

2,
28

6
lit

re
s

79
G

J
G

as
o

lin
e

20
01

 G
M

C
 S

A
FA

RI
 M

IN
I V

A
N

 - 
11

49
$1

,8
90

81
 G

J
$1

,8
90

5.
8 

t
5.

8 
t

2,
32

4
lit

re
s

81
G

J
G

as
o

lin
e

20
01

 G
M

C
 S

A
FA

RI
 M

IN
I V

A
N

 - 
11

50
$1

,7
94

75
 G

J
$1

,7
94

5.
4 

t
5.

4 
t

2,
16

5
lit

re
s

75
G

J
G

as
o

lin
e

20
11

-0
3-

24
Pa

ge
 3

2
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 109 '----------



64

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

20
01

 G
M

C
 S

A
FA

RI
 V

A
N

 - 
10

88
$5

01
23

 G
J

$5
01

1.
6 

t
1.

6 
t

65
9

lit
re

s
23

G
J

G
as

o
lin

e

20
02

 F
O

RD
 F

25
0 

SU
PE

RC
A

B 
P/

U
 - 

11
59

$1
,6

54
76

 G
J

$1
,6

54
5.

5 
t

5.
5 

t
2,

18
3

lit
re

s
76

G
J

G
as

o
lin

e

20
02

 F
O

RD
 F

25
0 

SU
PE

RC
A

B 
P/

U
 - 

11
60

$3
,0

54
12

9 
G

J
$3

,0
54

9.
3 

t
9.

3 
t

3,
71

5
lit

re
s

12
9

G
J

G
as

o
lin

e

20
02

 F
O

RD
 F

25
0 

SU
PE

RC
A

B 
P/

U
 - 

11
70

$2
,7

48
11

1 
G

J
$2

,7
48

8.
0 

t
8.

0 
t

3,
18

9
lit

re
s

11
1

G
J

G
as

o
lin

e

20
02

 F
O

RD
 F

25
0 

SU
PE

RC
A

B 
P/

U
 - 

11
78

$4
,8

24
20

8 
G

J
$4

,8
24

15
.0

 t
15

.0
 t

5,
98

9
lit

re
s

20
8

G
J

G
as

o
lin

e

20
02

 F
O

RD
 F

25
0 

SU
PE

RC
A

B 
P/

U
 - 

11
79

$2
,2

31
83

 G
J

$2
,2

31
6.

0 
t

6.
0 

t
2,

39
4

lit
re

s
83

G
J

G
as

o
lin

e

20
02

 F
O

RD
 F

25
0 

SU
PE

RC
A

B 
P/

U
 - 

11
80

$6
,4

32
29

4 
G

J
$6

,4
32

21
.2

 t
21

.2
 t

8,
48

6
lit

re
s

29
4

G
J

G
as

o
lin

e

20
02

 F
O

RD
 F

25
0 

SU
PE

RC
A

B 
P/

U
 - 

11
81

$2
,2

45
92

 G
J

$2
,2

45
6.

7 
t

6.
7 

t
2,

65
7

lit
re

s
92

G
J

G
as

o
lin

e

20
02

 F
O

RD
 F

25
0 

SU
PE

RC
A

B 
P/

U
 - 

11
82

$2
,4

55
10

0 
G

J
$2

,4
55

7.
2 

t
7.

2 
t

2,
88

1
lit

re
s

10
0

G
J

G
as

o
lin

e

20
02

 F
O

RD
 F

25
0 

SU
PE

RC
A

B 
P/

U
 - 

11
83

$4
,1

45
15

5 
G

J
$4

,1
45

11
.2

 t
11

.2
 t

4,
47

0
lit

re
s

15
5

G
J

G
as

o
lin

e

20
02

 F
O

RD
 F

35
0 

SU
PE

RC
A

B 
P/

U
 - 

11
84

$3
,7

10
15

3 
G

J
$3

,7
10

11
.1

 t
11

.1
 t

4,
42

0
lit

re
s

15
3

G
J

G
as

o
lin

e

20
03

 F
O

RD
 C

A
RG

O
 V

A
N

 - 
11

93
$5

,7
70

25
2 

G
J

$5
,7

70
18

.2
 t

18
.2

 t
7,

25
8

lit
re

s
25

2
G

J
G

as
o

lin
e

20
03

 F
O

RD
 C

A
RG

O
 V

A
N

 - 
11

94
$2

,6
01

13
2 

G
J

$2
,6

01
9.

5 
t

9.
5 

t
3,

79
5

lit
re

s
13

2
G

J
G

as
o

lin
e

20
03

 F
O

RD
 C

A
RG

O
 V

A
N

 - 
12

13
$1

,3
95

57
 G

J
$1

,3
95

4.
1 

t
4.

1 
t

1,
65

4
lit

re
s

57
G

J
G

as
o

lin
e

20
03

 F
O

RD
 C

A
RG

O
 V

A
N

 - 
RA

IS
ED

 R
O

O
F -

 1
19

2
$4

,9
84

23
1 

G
J

$4
,9

84
16

.7
 t

16
.7

 t
6,

65
7

lit
re

s
23

1
G

J
G

as
o

lin
e

20
03

 F
O

RD
 F

-1
50

 P
IC

K 
U

P 
- 5

03
0

$2
,4

78
12

2 
G

J
$2

,4
78

8.
8 

t
8.

8 
t

3,
52

6
lit

re
s

12
2

G
J

G
as

o
lin

e

20
03

 F
O

RD
 F

-1
50

 P
IC

K 
U

P 
EX

T. 
C

A
B 

- 1
19

0
$2

,7
20

12
7 

G
J

$2
,7

20
9.

2 
t

9.
2 

t
3,

67
3

lit
re

s
12

7
G

J
G

as
o

lin
e

20
03

 F
O

RD
 F

-1
50

 P
IC

K 
U

P 
EX

T. 
C

A
B 

- 1
19

7
$3

,3
71

14
2 

G
J

$3
,3

71
10

.2
 t

10
.2

 t
4,

08
5

lit
re

s
14

2
G

J
G

as
o

lin
e

20
03

 F
O

RD
 F

-1
50

 P
IC

K 
U

P 
EX

T. 
C

A
B 

- 1
20

2
$2

,3
37

10
1 

G
J

$2
,3

37
7.

3 
t

7.
3 

t
2,

92
0

lit
re

s
10

1
G

J
G

as
o

lin
e

20
03

 F
O

RD
 F

-1
50

 P
IC

K 
U

P 
EX

T. 
C

A
B 

- 1
21

4
$2

,2
91

95
 G

J
$2

,2
91

6.
8 

t
6.

8 
t

2,
72

8
lit

re
s

95
G

J
G

as
o

lin
e

20
03

 F
O

RD
 F

-1
50

 P
IC

K 
U

P 
EX

T. 
C

A
B 

- 1
22

8
$1

,9
22

72
 G

J
$1

,9
22

5.
2 

t
5.

2 
t

2,
06

5
lit

re
s

72
G

J
G

as
o

lin
e

20
03

 F
O

RD
 F

-1
50

 S
/C

 - 
12

82
$1

,8
46

80
 G

J
$1

,8
46

5.
7 

t
5.

7 
t

2,
29

7
lit

re
s

80
G

J
G

as
o

lin
e

20
11

-0
3-

24
Pa

ge
 3

3
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 110• 



65

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

20
03

 F
O

RD
 F

-2
50

 P
IC

K 
U

P 
- 5

02
8

$2
,0

27
10

6 
G

J
$2

,0
27

7.
7 

t
7.

7 
t

3,
06

1
lit

re
s

10
6

G
J

G
as

o
lin

e

20
03

 F
O

RD
 F

-2
50

 P
IC

K 
U

P 
EX

T. 
C

A
B 

- 1
20

1
$1

,9
77

87
 G

J
$1

,9
77

6.
3 

t
6.

3 
t

2,
50

7
lit

re
s

87
G

J
G

as
o

lin
e

20
03

 F
O

RD
 F

-2
50

 P
IC

K 
U

P 
EX

T. 
C

A
B 

- 1
20

4
$4

,3
76

17
6 

G
J

$4
,3

76
12

.7
 t

12
.7

 t
5,

07
6

lit
re

s
17

6
G

J
G

as
o

lin
e

20
03

 F
O

RD
 F

-2
50

 P
IC

K 
U

P 
EX

T. 
C

A
B 

- 1
22

6
$2

,5
16

12
0 

G
J

$2
,5

16
8.

7 
t

8.
7 

t
3,

47
2

lit
re

s
12

0
G

J
G

as
o

lin
e

20
03

 F
O

RD
 F

-2
50

 P
IC

K 
U

P 
EX

T. 
C

A
B 

- 1
22

7
$3

,5
44

15
2 

G
J

$3
,5

44
11

.0
 t

11
.0

 t
4,

38
5

lit
re

s
15

2
G

J
G

as
o

lin
e

20
03

 F
O

RD
 W

IN
D

ST
A

R 
- 1

20
5

$1
,4

93
59

 G
J

$1
,4

93
4.

3 
t

4.
3 

t
1,

70
2

lit
re

s
59

G
J

G
as

o
lin

e

20
03

 F
O

RD
 W

IN
D

ST
A

R 
- 1

22
1

$4
82

20
 G

J
$4

82
1.

4 
t

1.
4 

t
57

5
lit

re
s

20
G

J
G

as
o

lin
e

20
03

 G
M

C
 C

A
RG

O
 V

A
N

 - 
11

95
$1

,1
56

52
 G

J
$1

,1
56

3.
8 

t
3.

8 
t

1,
50

6
lit

re
s

52
G

J
G

as
o

lin
e

20
03

 G
M

C
 C

A
RG

O
 V

A
N

 - 
12

11
$1

,8
67

79
 G

J
$1

,8
67

5.
7 

t
5.

7 
t

2,
26

9
lit

re
s

79
G

J
G

as
o

lin
e

20
04

 D
O

D
G

E C
A

RA
VA

N
 - 

12
49

$1
,3

41
62

 G
J

$1
,3

41
4.

5 
t

4.
5 

t
1,

79
6

lit
re

s
62

G
J

G
as

o
lin

e

20
04

 F
O

RD
 E

C
O

N
O

 V
A

N
 - 

50
27

$2
,3

79
94

 G
J

$2
,3

79
6.

8 
t

6.
8 

t
2,

70
6

lit
re

s
94

G
J

G
as

o
lin

e

20
04

 F
O

RD
 F

-1
50

 P
IC

K 
U

P 
TR

U
C

K 
- 5

02
5

$1
,7

40
63

 G
J

$1
,7

40
4.

6 
t

4.
6 

t
1,

82
2

lit
re

s
63

G
J

G
as

o
lin

e

20
04

 F
O

RD
 F

-2
50

 E
X

T. 
C

A
B 

- 1
25

0
$3

,4
75

15
7 

G
J

$3
,4

75
11

.3
 t

11
.3

 t
4,

53
2

lit
re

s
15

7
G

J
G

as
o

lin
e

20
04

 F
O

RD
 F

-2
50

 E
X

T. 
C

A
B 

- 1
25

2
$2

,1
18

86
 G

J
$2

,1
18

6.
2 

t
6.

2 
t

2,
47

4
lit

re
s

86
G

J
G

as
o

lin
e

20
04

 G
M

C
 C

A
RG

O
 V

A
N

 - 
12

62
$1

,8
00

73
 G

J
$1

,8
00

5.
3 

t
5.

3 
t

2,
11

5
lit

re
s

73
G

J
G

as
o

lin
e

20
04

 G
M

C
 C

A
RG

O
 V

A
N

 - 
12

68
$1

,6
04

63
 G

J
$1

,6
04

4.
5 

t
4.

5 
t

1,
80

7
lit

re
s

63
G

J
G

as
o

lin
e

20
06

 C
H

EV
Y 

VA
N

 - 
50

45
$5

90
20

 G
J

$5
90

1.
4 

t
1.

4 
t

56
8

lit
re

s
20

G
J

G
as

o
lin

e

20
06

 F
O

RD
 F

-1
50

 - 
50

41
$2

,1
74

91
 G

J
$2

,1
74

6.
6 

t
6.

6 
t

2,
64

0
lit

re
s

91
G

J
G

as
o

lin
e

20
06

 F
O

RD
 F

-1
50

 P
IC

K 
U

P 
EX

T. 
C

A
B 

- 5
03

1
$1

,6
32

56
 G

J
$1

,6
32

4.
1 

t
4.

1 
t

1,
63

0
lit

re
s

56
G

J
G

as
o

lin
e

20
06

 F
O

RD
 F

-1
50

 P
IC

K 
U

P 
EX

T. 
C

A
B 

- 5
04

2
$1

,9
24

67
 G

J
$1

,9
24

4.
8 

t
4.

8 
t

1,
93

6
lit

re
s

67
G

J
G

as
o

lin
e

20
06

 F
O

RD
 P

IC
K 

U
P 

- 5
05

9
$1

,1
90

39
 G

J
$1

,1
90

2.
8 

t
2.

8 
t

1,
12

6
lit

re
s

39
G

J
G

as
o

lin
e

20
06

 F
O

RD
 P

IC
K 

U
P 

- 5
06

0
$9

28
30

 G
J

$9
28

2.
2 

t
2.

2 
t

87
0

lit
re

s
30

G
J

G
as

o
lin

e

20
11

-0
3-

24
Pa

ge
 3

4
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 111 '----------



66

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

20
06

 G
M

C
 V

A
N

 - 
50

44
$4

,7
05

16
0 

G
J

$4
,7

05
11

.6
 t

11
.6

 t
4,

62
7

lit
re

s
16

0
G

J
G

as
o

lin
e

20
07

 D
O

D
G

E C
A

RA
VA

N
 - 

13
18

$1
,3

26
60

 G
J

$1
,3

26
4.

4 
t

4.
4 

t
1,

74
2

lit
re

s
60

G
J

G
as

o
lin

e

20
07

 D
O

D
G

E Q
U

A
D

 C
A

B 
3/

4 
TO

N
 - 

13
19

$4
,2

61
21

7 
G

J
$4

,2
61

15
.7

 t
15

.7
 t

6,
27

2
lit

re
s

21
7

G
J

G
as

o
lin

e

20
07

 F
O

RD
 E

-2
50

 V
A

N
 - 

50
66

$4
83

47
 G

J
$4

83
3.

4 
t

3.
4 

t
1,

35
4

lit
re

s
47

G
J

G
as

o
lin

e

20
07

 F
O

RD
 F

-1
50

 P
IC

K 
U

P 
- 5

06
4

$2
88

9 
G

J
$2

88
0.

7 
t

0.
7 

t
26

4
lit

re
s

9
G

J
G

as
o

lin
e

20
07

 F
O

RD
 F

-1
50

 P
IC

K 
U

P 
EX

T. 
C

A
B 

- 5
05

3
$1

,4
40

47
 G

J
$1

,4
40

3.
4 

t
3.

4 
t

1,
36

1
lit

re
s

47
G

J
G

as
o

lin
e

20
08

 C
H

EV
RO

LE
T S

IL
VE

RA
D

O
 - 

50
67

$3
36

39
 G

J
$3

36
2.

8 
t

2.
8 

t
1,

11
6

lit
re

s
39

G
J

G
as

o
lin

e

20
08

 C
H

EV
RO

LE
T S

IL
VE

RA
D

O
 - 

50
68

$1
50

30
 G

J
$1

50
2.

2 
t

2.
2 

t
87

3
lit

re
s

30
G

J
G

as
o

lin
e

20
08

 C
H

EV
RO

LE
T S

IL
VE

RA
D

O
 - 

50
69

$1
3

17
 G

J
$1

3
1.

2 
t

1.
2 

t
48

2
lit

re
s

17
G

J
G

as
o

lin
e

20
08

 C
H

EV
RO

LE
T S

IL
VE

RA
D

O
 - 

50
70

$4
04

40
 G

J
$4

04
2.

9 
t

2.
9 

t
1,

16
3

lit
re

s
40

G
J

G
as

o
lin

e

20
08

 F
O

RD
 F

-2
50

 P
IC

K 
U

P 
- 5

06
2

$1
,8

61
71

 G
J

$1
,8

61
5.

1 
t

5.
1 

t
2,

05
5

lit
re

s
71

G
J

G
as

o
lin

e

G
as

ol
in

e 
Li

gh
t T

ru
ck

s,
 V

an
s,

 a
nd

 S
U

Vs
 S

ub
to

ta
l

18
,3

21
 G

J
$4

12
,4

81
1,

32
3.

0 
t

G
as

o
lin

e
$4

12
,4

81
52

8,
59

9
lit

re
s

18
,3

21
G

J
1,

32
3.

0 
t

G
as

ol
in

e 
M

ed
iu

m
 to

 H
ea

vy
 T

ru
ck

s 
&

 V
an

s

19
86

 G
M

C
 F

LA
TD

EC
K 

TR
U

C
K 

- 4
91

$1
,1

60
76

 G
J

$1
,1

60
5.

5 
t

5.
5 

t
2,

18
3

lit
re

s
76

G
J

G
as

o
lin

e

19
89

 C
H

EV
RO

LE
T F

LA
TD

EC
K 

TR
U

C
K 

- 5
92

$2
,7

37
99

 G
J

$2
,7

37
7.

1 
t

7.
1 

t
2,

85
4

lit
re

s
99

G
J

G
as

o
lin

e

19
95

 F
O

RD
 F

LA
TD

EC
K 

- 8
49

$1
,2

34
54

 G
J

$1
,3

00
3.

9 
t

3.
6 

t
0.

3 
t

1,
42

1
lit

re
s

12
5

lit
re

s
$6

5
49

G
J

5
G

J
G

as
o

lin
e el

 5
B

io
D

ie
s

19
95

 F
O

RD
 F

LA
TD

EC
K 

- 8
53

$2
,2

73
75

 G
J

$2
,2

73
5.

4 
t

5.
4 

t
2,

16
4

lit
re

s
75

G
J

G
as

o
lin

e

19
97

 F
O

RD
 C

RA
N

E -
 9

42
$3

,7
75

17
1 

G
J

$3
,7

75
12

.4
 t

12
.4

 t
4,

94
3

lit
re

s
17

1
G

J
G

as
o

lin
e

19
99

 F
O

RD
 C

RE
W

 C
A

B 
D

U
M

P 
- 9

94
$5

,6
08

24
7 

G
J

$5
,6

08
17

.8
 t

17
.8

 t
7,

12
2

lit
re

s
24

7
G

J
G

as
o

lin
e

19
99

 F
O

RD
 F

45
0 

TR
U

C
K 

- 9
81

$2
,4

77
97

 G
J

$2
,4

77
7.

0 
t

7.
0 

t
2,

80
1

lit
re

s
97

G
J

G
as

o
lin

e

20
00

 F
O

RD
 B

U
S E

-3
50

 V
A

N
 - 

10
14

$2
,0

11
87

 G
J

$2
,0

11
6.

3 
t

6.
3 

t
2,

49
8

lit
re

s
87

G
J

G
as

o
lin

e

20
11

-0
3-

24
Pa

ge
 3

5
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 112• 



67

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

20
01

 F
O

RD
 E

35
0 

C
A

RG
O

 V
A

N
 - 

11
28

$2
,9

05
12

1 
G

J
$2

,9
05

8.
8 

t
8.

8 
t

3,
49

8
lit

re
s

12
1

G
J

G
as

o
lin

e

20
01

 G
RU

M
M

A
N

 W
O

RK
H

O
RS

E V
A

N
 - 

10
85

$7
,8

41
35

7 
G

J
$7

,8
41

25
.8

 t
25

.8
 t

10
,3

06
lit

re
s

35
7

G
J

G
as

o
lin

e

20
01

 G
RU

M
M

A
N

 W
O

RK
H

O
RS

E V
A

N
 - 

10
97

$3
,7

39
17

1 
G

J
$3

,7
39

12
.3

 t
12

.3
 t

4,
93

4
lit

re
s

17
1

G
J

G
as

o
lin

e

20
01

 G
RU

M
M

A
N

 W
O

RK
H

O
RS

E V
A

N
 - 

10
98

$3
,0

87
14

6 
G

J
$3

,0
87

10
.6

 t
10

.6
 t

4,
22

6
lit

re
s

14
6

G
J

G
as

o
lin

e

20
01

 G
RU

M
M

A
N

 W
O

RK
H

O
RS

E V
A

N
 - 

10
99

$7
,3

92
33

1 
G

J
$7

,3
92

23
.9

 t
23

.9
 t

9,
56

4
lit

re
s

33
1

G
J

G
as

o
lin

e

20
01

 G
RU

M
M

A
N

 W
O

RK
H

O
RS

E V
A

N
 - 

11
00

23
3 

G
J

$4
,1

38
15

.7
 t

15
.7

 t
6,

02
9

lit
re

s
$4

,1
38

23
3

G
J

el
 5

B
io

D
ie

s

20
01

 G
RU

M
M

A
N

 W
O

RK
H

O
RS

E V
A

N
 - 

11
01

$4
,3

95
19

0 
G

J
$4

,3
95

13
.7

 t
13

.7
 t

5,
48

2
lit

re
s

19
0

G
J

G
as

o
lin

e

20
01

 G
RU

M
M

A
N

 W
O

RK
H

O
RS

E V
A

N
 - 

11
06

$4
,6

55
21

0 
G

J
$4

,6
55

15
.2

 t
15

.2
 t

6,
06

1
lit

re
s

21
0

G
J

G
as

o
lin

e

20
01

 G
RU

M
M

A
N

 W
O

RK
H

O
RS

E V
A

N
 - 

11
07

$2
,8

59
14

3 
G

J
$2

,8
59

10
.3

 t
10

.3
 t

4,
11

2
lit

re
s

14
3

G
J

G
as

o
lin

e

20
01

 G
RU

M
M

A
N

 W
O

RK
H

O
RS

E V
A

N
 - 

11
08

$3
,3

14
15

8 
G

J
$3

,3
14

11
.4

 t
11

.4
 t

4,
56

2
lit

re
s

15
8

G
J

G
as

o
lin

e

20
01

 G
RU

M
M

A
N

 W
O

RK
H

O
RS

E V
A

N
 - 

11
09

$5
,2

73
24

3 
G

J
$5

,2
73

17
.5

 t
17

.5
 t

6,
99

8
lit

re
s

24
3

G
J

G
as

o
lin

e

20
01

 G
RU

M
M

A
N

 W
O

RK
H

O
RS

E V
A

N
 - 

11
10

$5
,0

46
24

1 
G

J
$5

,0
46

17
.4

 t
17

.4
 t

6,
94

1
lit

re
s

24
1

G
J

G
as

o
lin

e

20
01

 G
RU

M
M

A
N

 W
O

RK
H

O
RS

E V
A

N
 - 

11
12

$2
,2

78
97

 G
J

$2
,2

78
7.

0 
t

7.
0 

t
2,

80
9

lit
re

s
97

G
J

G
as

o
lin

e

20
01

 G
RU

M
M

A
N

 W
O

RK
H

O
RS

E V
A

N
 - 

11
13

$1
,9

74
89

 G
J

$1
,9

74
6.

4 
t

6.
4 

t
2,

56
4

lit
re

s
89

G
J

G
as

o
lin

e

20
01

 G
RU

M
M

A
N

 W
O

RK
H

O
RS

E V
A

N
 - 

11
14

$2
,3

96
11

8 
G

J
$2

,3
96

8.
5 

t
8.

5 
t

3,
39

7
lit

re
s

11
8

G
J

G
as

o
lin

e

20
01

 G
RU

M
M

A
N

 W
O

RK
H

O
RS

E V
A

N
 - 

11
15

$2
,2

87
12

0 
G

J
$2

,2
87

8.
7 

t
8.

7 
t

3,
46

4
lit

re
s

12
0

G
J

G
as

o
lin

e

20
01

 G
RU

M
M

A
N

 W
O

RK
H

O
RS

E V
A

N
 - 

11
16

$5
,7

84
26

9 
G

J
$5

,7
84

19
.4

 t
19

.4
 t

7,
77

1
lit

re
s

26
9

G
J

G
as

o
lin

e

20
01

 G
RU

M
M

A
N

 W
O

RK
H

O
RS

E V
A

N
 - 

11
18

$4
,9

32
21

7 
G

J
$4

,9
32

15
.7

 t
15

.7
 t

6,
26

1
lit

re
s

21
7

G
J

G
as

o
lin

e

20
01

 G
RU

M
M

A
N

 W
O

RK
H

O
RS

E V
A

N
 - 

11
19

$6
,0

23
27

6 
G

J
$6

,0
23

19
.9

 t
19

.9
 t

7,
96

5
lit

re
s

27
6

G
J

G
as

o
lin

e

20
01

 G
RU

M
M

A
N

 W
O

RK
H

O
RS

E V
A

N
 - 

11
52

$2
,9

51
13

6 
G

J
$2

,9
51

9.
8 

t
9.

8 
t

3,
92

7
lit

re
s

13
6

G
J

G
as

o
lin

e

20
01

 G
RU

M
M

A
N

 W
O

RK
H

O
RS

E V
A

N
 - 

11
53

$2
,8

17
14

8 
G

J
$2

,8
17

10
.7

 t
10

.7
 t

4,
26

1
lit

re
s

14
8

G
J

G
as

o
lin

e

20
01

 G
RU

M
M

A
N

 W
O

RK
H

O
RS

E V
A

N
 - 

11
54

$3
,7

59
17

3 
G

J
$3

,7
59

12
.5

 t
12

.5
 t

4,
98

9
lit

re
s

17
3

G
J

G
as

o
lin

e

20
11

-0
3-

24
Pa

ge
 3

6
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 113 '----------



68

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

20
02

 F
O

RD
 E

35
0 

C
A

RG
O

 V
A

N
 - 

11
63

$3
,2

94
16

1 
G

J
$3

,2
94

11
.6

 t
11

.6
 t

4,
63

9
lit

re
s

16
1

G
J

G
as

o
lin

e

20
02

 F
O

RD
 F

35
0 

SU
PE

RC
A

B 
P/

U
 - 

11
71

$2
,5

57
10

1 
G

J
$2

,5
57

7.
3 

t
7.

3 
t

2,
90

2
lit

re
s

10
1

G
J

G
as

o
lin

e

20
07

 F
O

RD
 E

-3
50

 C
A

RG
O

 V
A

N
 - 

50
63

$1
58

13
 G

J
$1

58
0.

9 
t

0.
9 

t
36

3
lit

re
s

13
G

J
G

as
o

lin
e

G
as

ol
in

e 
M

ed
iu

m
 to

 H
ea

vy
 T

ru
ck

s 
&

 V
an

s 
Su

b
to

ta
l

5,
36

7 
G

J
$1

17
,1

93
38

6.
4 

t
G

as
o

lin
e

$1
12

,9
90

14
7,

98
2

lit
re

s
5,

12
9

G
J

37
0.

4 
t

16
.0

 t
6,

15
4

lit
re

s
$4

,2
04

23
8

G
J

el
 5

B
io

D
ie

s

G
as

ol
in

e 
O
ff

 R
oa

d
 V

eh
ic

le
s 

&
 E

q
ui

p
m

en
t

19
97

 S
TO

N
E R

O
LL

ER
 - 

97
8

$7
,6

77
33

8 
G

J
$7

,6
77

24
.4

 t
24

.4
 t

9,
74

7
lit

re
s

33
8

G
J

G
as

o
lin

e

20
01

 J
O

H
N

 D
EE

RE
 G

A
TO

R 
- 1

08
2

$3
4

1 
G

J
$3

4
0.

1 
t

0.
1 

t
32

lit
re

s
1

G
J

G
as

o
lin

e

20
01

 V
ER

M
EE

R 
ST

U
M

P 
G

RI
N

D
ER

 - 
11

76
$9

50
35

 G
J

$9
50

2.
6 

t
2.

6 
t

1,
02

3
lit

re
s

35
G

J
G

as
o

lin
e

20
04

 J
O

H
N

 D
EE

RE
 G

A
TO

R 
- 1

26
7

$9
0 

G
J

$9
0.

0 
t

0.
0 

t
9

lit
re

s
0

G
J

G
as

o
lin

e

20
06

 J
O

H
N

 D
EE

RE
 - 

13
08

$4
52

19
 G

J
$4

52
1.

3 
t

1.
3 

t
53

5
lit

re
s

19
G

J
G

as
o

lin
e

G
as

ol
in

e 
O
ff

 R
oa

d 
Ve

hi
cl

es
 &

 E
qu

ip
m

en
t S

ub
to

ta
l

39
3 

G
J

$9
,1

23
28

.4
 t

G
as

o
lin

e
$9

,1
23

11
,3

45
lit

re
s

39
3

G
J

28
.4

 t

G
as

ol
in

e 
Pa

ss
en

g
er

 C
ar

s

19
94

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
79

6
$4

75
22

 G
J

$4
75

1.
6 

t
1.

6 
t

62
3

lit
re

s
22

G
J

G
as

o
lin

e

19
95

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
86

8
$1

,2
11

63
 G

J
$1

,2
11

4.
5 

t
4.

5 
t

1,
80

4
lit

re
s

63
G

J
G

as
o

lin
e

19
95

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
86

9
$4

91
21

 G
J

$4
91

1.
5 

t
1.

5 
t

59
3

lit
re

s
21

G
J

G
as

o
lin

e

19
95

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
87

0
$2

50
12

 G
J

$2
50

0.
9 

t
0.

9 
t

34
6

lit
re

s
12

G
J

G
as

o
lin

e

19
96

 P
LY

M
O

U
TH

 N
EO

N
 - 

89
7

$4
12

18
 G

J
$4

12
1.

3 
t

1.
3 

t
51

0
lit

re
s

18
G

J
G

as
o

lin
e

19
96

 P
LY

M
O

U
TH

 N
EO

N
 - 

89
8

$1
,2

52
52

 G
J

$1
,2

52
3.

8 
t

3.
8 

t
1,

51
5

lit
re

s
52

G
J

G
as

o
lin

e

19
97

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
95

2
$1

,1
72

46
 G

J
$1

,1
72

3.
3 

t
3.

3 
t

1,
33

3
lit

re
s

46
G

J
G

as
o

lin
e

19
97

 P
LY

M
O

U
TH

 N
EO

N
 - 

93
3

$8
06

30
 G

J
$8

06
2.

1 
t

2.
1 

t
85

5
lit

re
s

30
G

J
G

as
o

lin
e

19
97

 P
LY

M
O

U
TH

 N
EO

N
 - 

93
4

$1
,7

67
71

 G
J

$1
,7

67
5.

2 
t

5.
2 

t
2,

05
8

lit
re

s
71

G
J

G
as

o
lin

e

19
97

 P
LY

M
O

U
TH

 N
EO

N
 - 

93
5

$6
97

31
 G

J
$6

97
2.

2 
t

2.
2 

t
89

8
lit

re
s

31
G

J
G

as
o

lin
e

20
11

-0
3-

24
Pa

ge
 3

7
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 114• 



69

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

19
97

 P
LY

M
O

U
TH

 N
EO

N
 - 

93
9

$5
60

35
 G

J
$5

60
2.

5 
t

2.
5 

t
1,

01
8

lit
re

s
35

G
J

G
as

o
lin

e

19
97

 P
LY

M
O

U
TH

 N
EO

N
 - 

94
8

$4
66

20
 G

J
$4

66
1.

4 
t

1.
4 

t
57

7
lit

re
s

20
G

J
G

as
o

lin
e

20
01

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
10

42
$6

58
27

 G
J

$6
58

1.
9 

t
1.

9 
t

77
0

lit
re

s
27

G
J

G
as

o
lin

e

20
01

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
10

43
$6

81
27

 G
J

$6
81

1.
9 

t
1.

9 
t

77
2

lit
re

s
27

G
J

G
as

o
lin

e

20
01

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
10

44
$1

,1
78

51
 G

J
$1

,1
78

3.
7 

t
3.

7 
t

1,
46

5
lit

re
s

51
G

J
G

as
o

lin
e

20
01

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
10

45
$5

97
26

 G
J

$5
97

1.
9 

t
1.

9 
t

75
9

lit
re

s
26

G
J

G
as

o
lin

e

20
01

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
10

46
$4

16
20

 G
J

$4
16

1.
4 

t
1.

4 
t

57
5

lit
re

s
20

G
J

G
as

o
lin

e

20
01

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
10

47
$1

,5
71

66
 G

J
$1

,5
71

4.
7 

t
4.

7 
t

1,
89

4
lit

re
s

66
G

J
G

as
o

lin
e

20
01

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
10

48
$3

83
17

 G
J

$3
83

1.
2 

t
1.

2 
t

49
3

lit
re

s
17

G
J

G
as

o
lin

e

20
01

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
10

49
$1

,3
44

63
 G

J
$1

,3
44

4.
6 

t
4.

6 
t

1,
81

9
lit

re
s

63
G

J
G

as
o

lin
e

20
01

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
10

50
$4

35
20

 G
J

$4
35

1.
5 

t
1.

5 
t

58
6

lit
re

s
20

G
J

G
as

o
lin

e

20
01

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
10

51
$1

58
5 

G
J

$1
58

0.
4 

t
0.

4 
t

15
4

lit
re

s
5

G
J

G
as

o
lin

e

20
01

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
10

52
$1

,4
46

67
 G

J
$1

,4
46

4.
9 

t
4.

9 
t

1,
94

5
lit

re
s

67
G

J
G

as
o

lin
e

20
01

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
10

53
$2

,4
84

11
0 

G
J

$2
,4

84
8.

0 
t

8.
0 

t
3,

18
0

lit
re

s
11

0
G

J
G

as
o

lin
e

20
01

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
10

54
$9

53
45

 G
J

$9
53

3.
3 

t
3.

3 
t

1,
30

6
lit

re
s

45
G

J
G

as
o

lin
e

20
01

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
10

86
$1

,4
98

69
 G

J
$1

,4
98

5.
0 

t
5.

0 
t

1,
99

3
lit

re
s

69
G

J
G

as
o

lin
e

20
01

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
11

29
$8

91
40

 G
J

$8
91

2.
9 

t
2.

9 
t

1,
16

8
lit

re
s

40
G

J
G

as
o

lin
e

20
01

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
11

30
$1

,5
27

79
 G

J
$1

,5
27

5.
7 

t
5.

7 
t

2,
26

7
lit

re
s

79
G

J
G

as
o

lin
e

20
03

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
11

99
$2

,0
27

91
 G

J
$2

,0
27

6.
6 

t
6.

6 
t

2,
63

2
lit

re
s

91
G

J
G

as
o

lin
e

20
03

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
12

10
$1

,9
88

90
 G

J
$1

,9
88

6.
5 

t
6.

5 
t

2,
59

8
lit

re
s

90
G

J
G

as
o

lin
e

20
03

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
12

12
$1

,4
59

60
 G

J
$1

,4
59

4.
4 

t
4.

4 
t

1,
73

9
lit

re
s

60
G

J
G

as
o

lin
e

20
03

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
12

22
$2

,2
89

99
 G

J
$2

,2
89

7.
2 

t
7.

2 
t

2,
86

6
lit

re
s

99
G

J
G

as
o

lin
e

20
11

-0
3-

24
Pa

ge
 3

8
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 115 '----------



70

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

20
03

 C
H

EV
RO

LE
T C

A
VA

LI
ER

 - 
12

35
$8

51
36

 G
J

$8
51

2.
6 

t
2.

6 
t

1,
05

1
lit

re
s

36
G

J
G

as
o

lin
e

20
03

 F
O

RD
 T

A
U

RU
S L

X
 - 

12
24

$6
90

33
 G

J
$6

90
2.

4 
t

2.
4 

t
94

6
lit

re
s

33
G

J
G

as
o

lin
e

20
03

 H
O

N
D

A
 C

IV
IC

 (X
U

N
IT

 5
01

6)
 - 

12
92

$6
08

28
 G

J
$6

08
2.

0 
t

2.
0 

t
80

1
lit

re
s

28
G

J
G

as
o

lin
e

20
03

 H
O

N
D

A
 C

IV
IC

 (X
U

N
IT

 5
01

7)
 - 

12
93

$5
39

28
 G

J
$5

39
2.

0 
t

2.
0 

t
80

4
lit

re
s

28
G

J
G

as
o

lin
e

20
04

 D
O

D
G

E S
X
 - 

12
37

$1
,2

09
57

 G
J

$1
,2

09
4.

1 
t

4.
1 

t
1,

64
1

lit
re

s
57

G
J

G
as

o
lin

e

20
04

 D
O

D
G

E S
X
 - 

12
38

$1
,0

11
44

 G
J

$1
,0

11
3.

2 
t

3.
2 

t
1,

28
2

lit
re

s
44

G
J

G
as

o
lin

e

20
05

 D
O

D
G

E S
X
 - 

12
88

$6
15

27
 G

J
$6

15
2.

0 
t

2.
0 

t
77

9
lit

re
s

27
G

J
G

as
o

lin
e

20
05

 H
O

N
D

A
 C

IV
IC

 - 
12

95
$5

07
22

 G
J

$5
07

1.
6 

t
1.

6 
t

62
6

lit
re

s
22

G
J

G
as

o
lin

e

20
05

 H
O

N
D

A
 C

IV
IC

 - 
12

96
$7

1
2 

G
J

$7
1

0.
2 

t
0.

2 
t

67
lit

re
s

2
G

J
G

as
o

lin
e

20
05

 H
O

N
D

A
 C

IV
IC

 - 
12

97
$5

97
27

 G
J

$5
97

2.
0 

t
2.

0 
t

79
1

lit
re

s
27

G
J

G
as

o
lin

e

20
05

 H
O

N
D

A
 C

IV
IC

 - 
50

35
$7

25
34

 G
J

$7
25

2.
5 

t
2.

5 
t

99
0

lit
re

s
34

G
J

G
as

o
lin

e

M
ER

C
U

RY
 T

O
PA

Z 
- 7

71
$2

28
8 

G
J

$2
28

0.
6 

t
0.

6 
t

22
2

lit
re

s
8

G
J

G
as

o
lin

e

M
ER

C
U

RY
 T

O
PA

Z 
- 7

72
$7

6
3 

G
J

$7
6

0.
2 

t
0.

2 
t

74
lit

re
s

3
G

J
G

as
o

lin
e

M
ER

C
U

RY
 T

O
PA

Z 
- 7

73
$8

35
38

 G
J

$8
35

2.
8 

t
2.

8 
t

1,
10

6
lit

re
s

38
G

J
G

as
o

lin
e

G
as

ol
in

e 
Pa

ss
en

ge
r C

ar
s 

Su
b

to
ta

l
1,

88
2 

G
J

$4
2,

10
2

13
5.

9 
t

G
as

o
lin

e
$4

2,
10

2
54

,2
86

lit
re

s
1,

88
2

G
J

13
5.

9 
t

G
as

ol
in

e 
Tr

ac
to

rs
 &

 M
ow

er
s

19
98

 J
O

H
N

 D
EE

RE
 T

RA
C

TO
R 

M
O

W
ER

 - 
98

6
$1

,4
53

73
 G

J
$1

,4
53

5.
3 

t
5.

3 
t

2,
09

8
lit

re
s

73
G

J
G

as
o

lin
e

20
00

 J
O

H
N

 D
EE

RE
 T

RA
C

TO
R 

M
O

W
ER

 - 
10

23
$5

36
18

 G
J

$5
36

1.
3 

t
1.

3 
t

53
3

lit
re

s
18

G
J

G
as

o
lin

e

20
00

 J
O

H
N

 D
EE

RE
 T

RA
C

TO
R 

M
O

W
ER

 - 
10

24
$4

42
14

 G
J

$4
42

1.
0 

t
1.

0 
t

41
4

lit
re

s
14

G
J

G
as

o
lin

e

20
01

 J
O

H
N

 D
EE

RE
 R

ID
E O

N
 - 

11
34

$9
47

31
 G

J
$9

47
2.

2 
t

2.
2 

t
88

3
lit

re
s

31
G

J
G

as
o

lin
e

20
01

 J
O

H
N

 D
EE

RE
 R

ID
E O

N
 - 

11
35

$1
72

6 
G

J
$1

72
0.

4 
t

0.
4 

t
17

4
lit

re
s

6
G

J
G

as
o

lin
e

20
01

 J
O

H
N

 D
EE

RE
 R

ID
E O

N
 - 

11
36

$3
7

1 
G

J
$3

7
0.

1 
t

0.
1 

t
39

lit
re

s
1

G
J

G
as

o
lin

e

20
11

-0
3-

24
Pa

ge
 3

9
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 116• 



71

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

20
01

 J
O

H
N

 D
EE

RE
 R

ID
E O

N
 - 

11
37

$1
22

4 
G

J
$1

22
0.

3 
t

0.
3 

t
11

0
lit

re
s

4
G

J
G

as
o

lin
e

20
03

 J
O

H
N

 D
EE

RE
 M

O
W

ER
 - 

12
36

$3
1

1 
G

J
$3

1
0.

1 
t

0.
1 

t
33

lit
re

s
1

G
J

G
as

o
lin

e

JO
H

N
 D

EE
RE

 M
O

W
ER

 - 
86

4
$3

05
10

 G
J

$3
05

0.
7 

t
0.

7 
t

29
0

lit
re

s
10

G
J

G
as

o
lin

e

JO
H

N
 D

EE
RE

 M
O

W
ER

 - 
86

5
$4

49
14

 G
J

$4
49

1.
0 

t
1.

0 
t

41
7

lit
re

s
14

G
J

G
as

o
lin

e

G
as

ol
in

e 
Tr

ac
to

rs
 &

 M
ow

er
s 

Su
b

to
ta

l
17

3 
G

J
$4

,4
94

12
.5

 t
G

as
o

lin
e

$4
,4

94
4,

99
2

lit
re

s
17

3
G

J
12

.5
 t

G
as

ol
in

e 
V

eh
ic

le
s

ST
RA

W
BE

RR
Y 

(S
KI

FF
) -

 1
28

9
$5

2
2 

G
J

$5
2

0.
1 

t
0.

1 
t

44
lit

re
s

2
G

J
G

as
o

lin
e

G
as

ol
in

e 
Ve

hi
cl

es
 S

ub
to

ta
l

2 
G

J
$5

2
0.

1 
t

G
as

o
lin

e
$5

2
44

lit
re

s
2

G
J

0.
1 

t

G
as

ol
in

e-
El

ec
tr

ic
 H

yb
ri

d
 V

eh
ic

le
s

20
02

 T
O

YO
TA

 P
RI

U
S (

X
U

N
IT

 5
01

5)
 - 

12
91

$4
23

20
 G

J
$4

23
1.

4 
t

1.
4 

t
57

1
lit

re
s

20
G

J
G

as
o

lin
e

20
02

 T
O

YO
TA

 P
RI

U
S (

X
U

N
IT

 5
01

8)
 - 

12
94

$3
36

15
 G

J
$3

36
1.

1 
t

1.
1 

t
42

7
lit

re
s

15
G

J
G

as
o

lin
e

20
06

 H
O

N
D

A
 C

IV
IC

 H
YB

RI
D

 - 
13

09
$1

,1
05

44
 G

J
$1

,1
05

3.
2 

t
3.

2 
t

1,
27

2
lit

re
s

44
G

J
G

as
o

lin
e

20
06

 H
O

N
D

A
 C

IV
IC

 H
YB

RI
D

 - 
13

10
$5

64
26

 G
J

$5
64

1.
9 

t
1.

9 
t

76
0

lit
re

s
26

G
J

G
as

o
lin

e

20
06

 H
O

N
D

A
 C

IV
IC

 H
YB

RI
D

 - 
13

24
$1

,5
44

62
 G

J
$1

,5
44

4.
5 

t
4.

5 
t

1,
79

5
lit

re
s

62
G

J
G

as
o

lin
e

20
06

 H
O

N
D

A
 C

IV
IC

 H
YB

RI
D

 - 
13

25
$1

,5
13

68
 G

J
$1

,5
13

4.
9 

t
4.

9 
t

1,
96

1
lit

re
s

68
G

J
G

as
o

lin
e

20
06

 H
O

N
D

A
 C

IV
IC

 H
YB

RI
D

 - 
13

26
$1

,0
24

43
 G

J
$1

,0
24

3.
1 

t
3.

1 
t

1,
24

0
lit

re
s

43
G

J
G

as
o

lin
e

20
06

 H
O

N
D

A
 C

IV
IC

 H
YB

RI
D

 - 
13

27
$3

38
15

 G
J

$3
38

1.
1 

t
1.

1 
t

44
5

lit
re

s
15

G
J

G
as

o
lin

e

20
07

 H
O

N
D

A
 C

IV
IC

 H
YB

RI
D

 - 
13

82
$6

4
5 

G
J

$6
4

0.
4 

t
0.

4 
t

15
7

lit
re

s
5

G
J

G
as

o
lin

e

G
as

ol
in

e-
El

ec
tr

ic
 H

yb
rid

 V
eh

ic
le

s 
Su

b
to

ta
l

29
9 

G
J

$6
,9

11
21

.6
 t

G
as

o
lin

e
$6

,9
11

8,
62

8
lit

re
s

29
9

G
J

21
.6

 t

U
n

id
en

ti
fie

d
 - 

D
ie

se
l F

ue
l

M
A

ST
ER

 K
EY

 -
23

5 
G

J
$4

,3
13

15
.8

 t
15

.8
 t

R
ep

re
se

nt
s 

M
ul

tip
le

 V
eh

ic
le

s

6,
07

5
lit

re
s

$4
,3

13
23

5
G

J
el

 5
B

io
D

ie
s

20
11

-0
3-

24
Pa

ge
 4

0
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 117 '----------



72

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

U
N

ID
EN

TI
FI

ED
 V

EH
IC

LE
 - 

30
3

8 
G

J
$1

64
0.

6 
t

0.
6 

t
21

6
lit

re
s

$1
64

8
G

J
el

 5
B

io
D

ie
s

U
ni

de
nt

ifi
ed

 - 
D

ie
se

l F
ue

l S
ub

to
ta

l
24

3 
G

J
$4

,4
77

16
.3

 t
16

.3
 t

6,
29

0
lit

re
s

$4
,4

77
24

3
G

J
el

 5
B

io
D

ie
s

U
n

id
en

ti
fie

d
 - 

G
as

ol
in

e

U
N

ID
EN

TI
FI

ED
 V

EH
IC

LE
 - 

30
12

$4
3

1 
G

J
$4

3
0.

1 
t

0.
1 

t
40

lit
re

s
1

G
J

G
as

o
lin

e

U
N

ID
EN

TI
FI

ED
 V

EH
IC

LE
 - 

56
32

$3
0

1 
G

J
$3

0
0.

1 
t

0.
1 

t
32

lit
re

s
1

G
J

G
as

o
lin

e

U
N

ID
EN

TI
FI

ED
 V

EH
IC

LE
 - 

78
30

$4
8

2 
G

J
$4

8
0.

1 
t

0.
1 

t
47

lit
re

s
2

G
J

G
as

o
lin

e

U
ni

de
nt

ifi
ed

 - 
G

as
ol

in
e 

Su
b

to
ta

l
4 

G
J

$1
21

0.
3 

t
G

as
o

lin
e

$1
21

11
8

lit
re

s
4

G
J

0.
3 

t

C
on

su
m

pt
io

n
C

O
 e 2

C
os

ts
E

ne
rg

y
47

,5
33

 G
J

$9
92

,0
20

3,
35

1.
2 

t
G

as
o

lin
e

$6
38

,1
33

81
2,

96
2

lit
re

s
28

,1
77

G
J

2,
03

4.
8 

t
D

ie
se

l
F

ue
l

$8
3,

30
1

90
,3

11
lit

re
s

3,
49

3
G

J
25

1.
2 

t

Ve
hi

cl
e 

Fl
ee

t S
ub

to
ta

l

1,
06

5.
2 

t
41

0,
08

5
lit

re
s

$2
70

,5
85

15
,8

62
G

J
el

 5
B

io
D

ie
s

SO
LI

D
 W

A
ST

E

A
d

m
in

is
tr

at
io

n
 O
ffi

ce

49
.6

 t
C

IT
Y 

H
A

LL
 - 

69
11

 N
O

. 3
 R

D
93

.6
0

49
.6

 t
62

4
cu

. y
ds

S
ol

id
W

as
te

49
.6

 t
C

IT
Y 

H
A

LL
 | 

W
ES

T -
 6

93
1 

G
RA

N
VI

LL
E S

T
93

.6
0

49
.6

 t
62

4
cu

. y
ds

S
ol

id
W

as
te

A
dm

in
is

tr
at

io
n 

O
ffi

ce
 S

ub
to

ta
l

99
.2

 t
S

ol
id

W
as

te
1,

24
8

cu
. y

ds
18

7.
20

99
.2

 t

A
rt

s 
| C

ul
tu

ra
l C

en
tr

e

16
.5

 t
BR

IT
TA

N
N

IA
 S

H
IP

YA
RD

 - 
51

80
 W

ES
TW

A
TE

R 
D

R
31

.2
0

16
.5

 t
20

8
cu

. y
ds

S
ol

id
W

as
te

12
.4

 t
LO

N
D

O
N

 F
A

RM
 - 

65
11

 D
YK

E R
D

23
.4

0
12

.4
 t

15
6

cu
. y

ds
S

ol
id

W
as

te

A
rt

s 
| C

ul
tu

ra
l C

en
tr

e 
Su

b
to

ta
l

28
.9

 t
S

ol
id

W
as

te
36

4
cu

. y
ds

54
.6

0
28

.9
 t

C
ar

et
ak

er
 H

ou
se

12
.4

 t
BR

IG
H

O
U

SE
 P

A
RK

 - 
78

40
 G

RA
N

VI
LL

E A
VE

23
.4

0
12

.4
 t

15
6

cu
. y

ds
S

ol
id

W
as

te

20
11

-0
3-

24
Pa

ge
 4

1
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 118• 



73

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
Es

tim
at

io
n 

M
et

ho
d

Vo
lu

m
e

M
as

s
C

O
2e

Ty
p

e
A

cc
ou

nt
 &

 A
dd

re
ss

A
cc

ou
nt

 S
ub

to
ta

l
A

cc
ou

nt
 C

on
su

m
p

tio
n 

&
 C

os
ts

 b
y 

En
er

gy
 T

yp
e

6.
2 

t
H

U
G

H
 B

O
YD

 P
A

RK
 - 

97
71

 P
EN

D
LE

TO
N

 R
D

11
.7

0
6.

2 
t

78
cu

. y
ds

S
ol

id
W

as
te

12
.4

 t
M

C
N

A
IR

 P
A

RK
 - 

94
60

 N
O

 4
 R

D
23

.4
0

12
.4

 t
15

6
cu

. y
ds

S
ol

id
W

as
te

12
.4

 t
W

O
RK

S Y
A

RD
 - 

54
00

 R
IV

ER
 R

D
23

.4
0

12
.4

 t
15

6
cu

. y
ds

S
ol

id
W

as
te

C
ar

et
ak

er
 H

ou
se

 S
ub

to
ta

l
43

.4
 t

S
ol

id
W

as
te

54
6

cu
. y

ds
81

.9
0

43
.4

 t

C
om

m
un

it
y 

B
ui

ld
in

g

7.
6 

t
EA

ST
 R

IC
H

M
O

N
D

 C
O

M
M

U
N

IT
Y 

H
A

LL
 | 

KI
N

G
 G

EO
RG

E P
A

RK
 - 

12
36

0 
C

A
M

BI
E R

D
14

.4
1

7.
6 

t
96

cu
. y

ds
S

ol
id

W
as

te

12
.4

 t
SE

A
 IS

LA
N

D
 C

O
M

M
U

N
IT

Y 
H

A
LL

 - 
71

40
 M

IL
LE

R 
RD

23
.4

0
12

.4
 t

15
6

cu
. y

ds
S

ol
id

W
as

te

C
om

m
un

ity
 B

ui
ld

in
g 

Su
b

to
ta

l
20

.0
 t

S
ol

id
W

as
te

25
2

cu
. y

ds
37

.8
1

20
.0

 t

C
om

m
un

it
y 

C
en

tr
e

12
.4

 t
D

EB
EC

K 
C

EN
TR

E/
H

O
U

SE
 (F

A
M

IL
Y 

PL
A

C
E)

 - 
86

60
 A

SH
 S

T A
23

.4
0

12
.4

 t
15

6
cu

. y
ds

S
ol

id
W

as
te

24
.8

 t
TH

O
M

PS
O

N
 C

O
M

M
U

N
IT

Y 
C

EN
TR

E -
 5

15
1 

G
RA

N
VI

LL
E A

VE
46

.8
0

24
.8

 t
31

2
cu

. y
ds

S
ol

id
W

as
te

24
.8

 t
W

ES
T R

IC
H

M
O

N
D

 C
O

M
M

U
N

IT
Y 

C
EN

TE
R 

- 9
18

0 
N

O
 1

 R
D

46
.8

0
24

.8
 t

31
2

cu
. y

ds
S

ol
id

W
as

te

C
om

m
un

ity
 C

en
tr

e 
Su

b
to

ta
l

62
.0

 t
S

ol
id

W
as

te
78

0
cu

. y
ds

11
7.

00
62

.0
 t

Ed
uc

at
io

n

24
.8

 t
RI

C
H

M
O

N
D

 N
A

TU
RE

 P
A

RK
 - 

11
85

1 
W

ES
TM

IN
ST

ER
 H

W
Y

46
.8

0
24

.8
 t

31
2

cu
. y

ds
S

ol
id

W
as

te

Ed
uc

at
io

n 
Su

b
to

ta
l

24
.8

 t
S

ol
id

W
as

te
31

2
cu

. y
ds

46
.8

0
24

.8
 t

Fi
re

 S
er

vi
ce

s

12
.4

 t
FI

RE
 H

A
LL

 #
1 

- H
EA

D
Q

U
A

RT
ER

S -
 6

96
0 

G
IL

BE
RT

 R
D

23
.4

0
12

.4
 t

15
6

cu
. y

ds
S

ol
id

W
as

te

6.
2 

t
FI

RE
 H

A
LL

 #
2 

- S
TE

VE
ST

O
N

 - 
11

01
1 

N
O

 2
 R

D
11

.7
0

6.
2 

t
78

cu
. y

ds
S

ol
id

W
as

te

6.
2 

t
FI

RE
 H

A
LL

 #
3 

- B
RI

D
G

EP
O

RT
 - 

91
00

 B
RI

D
G

EP
O

RT
 R

D
11

.7
0

6.
2 

t
78

cu
. y

ds
S

ol
id

W
as

te

6.
2 

t
FI

RE
 H

A
LL

 #
4 

- N
O

T I
N

 U
SE

 - 
78

0 
LA

N
C

A
ST

ER
 C

RS
11

.7
0

6.
2 

t
78

cu
. y

ds
S

ol
id

W
as

te

6.
2 

t
FI

RE
 H

A
LL

 #
4 

- S
EA

 IS
LA

N
D

 - 
39

11
 R

U
SS

 B
A

KE
R 

W
A

Y
11

.7
0

6.
2 

t
78

cu
. y

ds
S

ol
id

W
as

te

20
11

-0
3-

24
Pa

ge
 4

2
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 119 '----------



74

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
Es

tim
at

io
n 

M
et

ho
d

Vo
lu

m
e

M
as

s
C

O
2e

Ty
p

e
A

cc
ou

nt
 &

 A
dd

re
ss

A
cc

ou
nt

 S
ub

to
ta

l
A

cc
ou

nt
 C

on
su

m
p

tio
n 

&
 C

os
ts

 b
y 

En
er

gy
 T

yp
e

6.
2 

t
FI

RE
 H

A
LL

 #
5 

- H
A

M
IL

TO
N

 - 
22

45
1 

W
ES

TM
IN

ST
ER

 H
W

Y
11

.7
0

6.
2 

t
78

cu
. y

ds
S

ol
id

W
as

te

6.
2 

t
FI

RE
 H

A
LL

 #
6 

- S
H

EL
LM

O
N

T -
 9

40
0 

N
O

 4
 R

D
11

.7
0

6.
2 

t
78

cu
. y

ds
S

ol
id

W
as

te

6.
2 

t
FI

RE
 H

A
LL

 #
7 

- C
RE

ST
W

O
O

D
 - 

57
31

 N
O

 6
 R

D
11

.7
0

6.
2 

t
78

cu
. y

ds
S

ol
id

W
as

te

Fi
re

 S
er

vi
ce

s 
Su

b
to

ta
l

55
.8

 t
S

ol
id

W
as

te
70

2
cu

. y
ds

10
5.

30
55

.8
 t

G
ol

f C
ou

rs
e

6.
2 

t
H

U
G

H
 B

O
YD

 P
A

RK
 - 

97
51

 P
EN

D
LE

TO
N

11
.7

0
6.

2 
t

78
cu

. y
ds

S
ol

id
W

as
te

G
ol

f C
ou

rs
e 

Su
b

to
ta

l
6.

2 
t

S
ol

id
W

as
te

78
cu

. y
ds

11
.7

0
6.

2 
t

Ic
e 

A
re

n
a

24
.8

 t
M

IN
O

RU
 A

RE
N

A
 - 

75
51

 M
IN

O
RU

 G
A

TE
46

.8
0

24
.8

 t
31

2
cu

. y
ds

S
ol

id
W

as
te

99
.2

 t
RI

C
H

M
O

N
D

 IC
E C

EN
TE

R 
- 1

41
40

 T
RI

A
N

G
LE

 R
D

18
7.

20
99

.2
 t

1,
24

8
cu

. y
ds

S
ol

id
W

as
te

Ic
e 

A
re

na
 S

ub
to

ta
l

12
4.

0 
t

S
ol

id
W

as
te

1,
56

0
cu

. y
ds

23
4.

00
12

4.
0 

t

In
d

oo
r P

oo
l

6.
2 

t
M

IN
O

RU
 A

Q
U

A
TI

C
 C

EN
TE

R 
| M

IN
O

RU
 P

O
O

L -
 7

56
0 

M
IN

O
RU

 G
A

TE
11

.7
0

6.
2 

t
78

cu
. y

ds
S

ol
id

W
as

te

49
.6

 t
W

A
TE

RM
A

N
IA

 - 
14

30
0 

EN
TE

RT
A

IN
M

EN
T B

LV
D

93
.6

0
49

.6
 t

62
4

cu
. y

ds
S

ol
id

W
as

te

In
do

or
 P

oo
l S

ub
to

ta
l

55
.8

 t
S

ol
id

W
as

te
70

2
cu

. y
ds

10
5.

30
55

.8
 t

Le
as

ed
 B

ui
ld

in
g

s

ST
EV

ES
TO

N
 M

A
RT

IA
L A

RT
S -

 4
25

1 
M

O
N

C
TO

N
 S

TR
EE

T
S

ol
id

W
as

te

Le
as

ed
 B

ui
ld

in
gs

 S
ub

to
ta

l
S

ol
id

W
as

te

Li
b

ra
ry

12
.4

 t
IR

O
N

W
O

O
D

 L
IB

RA
RY

 - 
11

68
8 

ST
EV

ES
TO

N
 H

W
Y 

82
00

23
.4

0
12

.4
 t

15
6

cu
. y

ds
S

ol
id

W
as

te

Li
b

ra
ry

 S
ub

to
ta

l
12

.4
 t

S
ol

id
W

as
te

15
6

cu
. y

ds
23

.4
0

12
.4

 t

Pa
rk

 F
ie

ld
h

ou
se

20
11

-0
3-

24
Pa

ge
 4

3
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 120• 



75

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
Es

tim
at

io
n 

M
et

ho
d

Vo
lu

m
e

M
as

s
C

O
2e

Ty
p

e
A

cc
ou

nt
 &

 A
dd

re
ss

A
cc

ou
nt

 S
ub

to
ta

l
A

cc
ou

nt
 C

on
su

m
p

tio
n 

&
 C

os
ts

 b
y 

En
er

gy
 T

yp
e

3.
6 

t
FO

RS
YT

H
E P

A
RK

 - 
62

00
 F

O
RS

YT
H

E C
RS

 A
6.

74
3.

6 
t

45
cu

. y
ds

S
ol

id
W

as
te

Pa
rk

 F
ie

ld
ho

us
e 

Su
b

to
ta

l
3.

6 
t

S
ol

id
W

as
te

45
cu

. y
ds

6.
74

3.
6 

t

Pa
rk

 W
as

h
ro

om
s

2.
9 

t
D

IX
O

N
 P

A
RK

 - 
93

40
 G

O
RM

O
N

D
 R

D
5.

38
2.

9 
t

36
cu

. y
ds

S
ol

id
W

as
te

Pa
rk

 W
as

hr
oo

m
s 

Su
b

to
ta

l
2.

9 
t

S
ol

id
W

as
te

36
cu

. y
ds

5.
38

2.
9 

t

Pa
rk

s 
&

 P
la

yi
n

g
 F

ie
ld

s

3.
6 

t
LO

N
D

O
N

 | 
ST

EV
ES

TO
N

 A
TH

LE
TI

C
 P

A
RK

 - 
65

00
 W

IL
LI

A
M

S R
D

6.
74

3.
6 

t
45

cu
. y

ds
S

ol
id

W
as

te

49
.6

 t
M

IN
O

RU
 P

A
RK

 - 
71

91
 G

RA
N

VI
LL

E A
VE

93
.6

0
49

.6
 t

62
4

cu
. y

ds
S

ol
id

W
as

te

9.
5 

t
PA

LM
ER

 | 
G

A
RD

EN
 C

IT
Y 

N
EI

G
H

BO
U

RH
O

O
D

 P
A

RK
 - 

83
01

 G
A

RD
EN

 C
IT

Y 
RD

18
.0

0
9.

5 
t

12
0

cu
. y

ds
S

ol
id

W
as

te

5.
7 

t
ST

EV
ES

TO
N

 C
O

M
M

U
N

IT
Y 

PA
RK

 - 
42

71
 M

O
N

C
TO

N
 S

T P
A

RK
10

.7
6

5.
7 

t
72

cu
. y

ds
S

ol
id

W
as

te

Pa
rk

s 
&

 P
la

yi
ng

 F
ie

ld
s 

Su
b

to
ta

l
68

.4
 t

S
ol

id
W

as
te

86
1

cu
. y

ds
12

9.
10

68
.4

 t

Pu
b

lic
 W

or
ks

 B
ld

g
 &

 Y
ar

d

24
8.

0 
t

W
O

RK
S Y

A
RD

 - 
55

55
 L

YN
A

S L
N

46
8.

00
24

8.
0 

t
3,

12
0

cu
. y

ds
S

ol
id

W
as

te

Pu
b

lic
 W

or
ks

 B
ld

g 
&

 Y
ar

d 
Su

b
to

ta
l

24
8.

0 
t

S
ol

id
W

as
te

3,
12

0
cu

. y
ds

46
8.

00
24

8.
0 

t

Se
n

io
rs

 C
en

tr
e

6.
2 

t
M

IN
O

RU
 S

EN
IO

RS
 C

EN
TR

E -
 7

66
0 

M
IN

O
RU

 G
A

TE
11

.7
0

6.
2 

t
78

cu
. y

ds
S

ol
id

W
as

te

Se
ni

or
s 

C
en

tr
e 

Su
b

to
ta

l
6.

2 
t

S
ol

id
W

as
te

78
cu

. y
ds

11
.7

0
6.

2 
t

Th
ea

tr
e

49
.6

 t
RI

C
H

M
O

N
D

 G
A

TE
W

A
Y 

TH
EA

TE
R 

- 6
50

0 
G

IL
BE

RT
 R

D
93

.6
0

49
.6

 t
62

4
cu

. y
ds

S
ol

id
W

as
te

Th
ea

tr
e 

Su
b

to
ta

l
49

.6
 t

S
ol

id
W

as
te

62
4

cu
. y

ds
93

.6
0

49
.6

 t

M
as

s
V

ol
um

e
91

1.
4 

t

S
ol

id
W

as
te

11
,4

64
cu

. y
ds

1,
71

9.
54

t
91

1.
4 

t

So
lid

 W
as

te
 S

ub
to

ta
l

C
O

 e 2

20
11

-0
3-

24
Pa

ge
 4

4
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 121 '----------



76

C
or

p
or

at
e 

En
er

gy
 &

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y:
 2

00
7

Ri
ch

m
on

d

C
O

2e
C

os
ts

En
er

gy
C

on
su

m
p

tio
n

En
er

gy
C

os
ts

C
O

2e
Ty

p
e

A
cc

ou
nt

 &
 A

dd
re

ss
A

cc
ou

nt
 S

ub
to

ta
l

A
cc

ou
nt

 C
on

su
m

p
tio

n 
&

 C
os

ts
 b

y 
En

er
gy

 T
yp

e

U
N

ID
EN

TI
FI

ED

U
n

id
en

ti
fie

d

C
IT

Y 
O

F R
IC

H
M

O
N

D
 - 

11
13

5 
ST

EV
ES

TO
N

 H
W

Y
$1

,5
10

67
 G

J
$1

,5
10

0.
4 

t
0.

4 
t

18
,5

29
kW

h
67

G
J

E
le

ct
ri

ci
ty

C
IT

Y 
O

F R
IC

H
M

O
N

D
 - 

87
63

 S
TE

VE
ST

O
N

 H
W

Y 
A

$7
34

31
 G

J
$7

34
0.

2 
t

0.
2 

t
8,

62
3

kW
h

31
G

J
E

le
ct

ri
ci

ty

U
N

ID
EN

TI
FI

ED
 - 

71
80

 C
A

VE
LI

ER
 C

RT
$5

46
22

 G
J

$5
46

0.
1 

t
0.

1 
t

6,
21

3
kW

h
22

G
J

E
le

ct
ri

ci
ty

U
N

ID
EN

TI
FI

ED
 - 

53
20

 O
LI

VE
R 

D
R 

FR
T

$3
27

12
 G

J
$3

27
0.

1 
t

0.
1 

t
3,

42
0

kW
h

12
G

J
E

le
ct

ri
ci

ty

U
ni

de
nt

ifi
ed

 S
ub

to
ta

l
13

2 
G

J
$3

,1
17

0.
8 

t
$3

,1
17

36
,7

85
kW

h
E

le
ct

ri
ci

ty
13

2
G

J
0.

8 
t

C
on

su
m

pt
io

n
C

O
 e 2

C
os

ts
E

ne
rg

y
13

2 
G

J
$3

,1
17

0.
8 

t

$3
,1

17
36

,7
85

kW
h

E
le

ct
ri

ci
ty

13
2

G
J

0.
8 

t

U
ni

de
nt

ifi
ed

 S
ub

to
ta

l

C
on

su
m

pt
io

n
To

ta
l

C
O

 e 2
C

os
ts

E
ne

rg
y

M
as

s
V

ol
um

e

27
2,

74
7 

G
J

$4
,1

58
,1

64
8,

93
4.

3 
t

$2
,2

57
,7

48
33

,3
96

,0
41

kW
h

E
le

ct
ri

ci
ty

12
0,

22
6

G
J

73
4.

7 
t

$9
08

,3
97

10
4,

98
8

G
J

N
at

ur
al

G
as

10
4,

98
8

G
J

3,
93

7.
1 

t
G

as
o

lin
e

$6
38

,1
33

81
2,

96
2

lit
re

s
28

,1
77

G
J

2,
03

4.
8 

t
D

ie
se

l
F

ue
l

$8
3,

30
1

90
,3

11
lit

re
s

3,
49

3
G

J
25

1.
2 

t

S
ol

id
W

as
te

11
,4

64
cu

. y
ds

1,
71

9.
54

t
91

1.
4 

t

C
O

 e

Ty
p

e

2

1,
06

5.
2 

t
41

0,
08

5
lit

re
s

$2
70

,5
85

15
,8

62
G

J
el

 5
B

io
D

ie
s

20
11

-0
3-

24
Pa

ge
 4

5
20

07
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, P
or

t M
oo

dy
, B

C
   

rh
ay

co
ck

@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 122• 



77

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

Co
rp

or
at

e 
En

er
gy

 &
 G

re
en

ho
us

e 
G

as
 E

m
is

si
on

s 
In

ve
nt

or
y:

19
99

Ri
ch

m
on

d

BU
IL

D
IN

G
S

Su
m

m
ar

y
Co

ns
um

pt
io

n
En

er
gy

Co
st

s
CO

2e
Em

iss
ion

s S
ou

rc
e

En
er

gy
Co

sts
CO

2e
Su

m
m

ar
y 

-
1

3
7

,7
3

1
$

1
,8

3
1

,2
3

7
4

,3
1

8
.6

 t
G

J

E
le

ct
ric

ity
20

,4
76

,6
29

73
,7

16
$1

,3
60

,6
47

1,
04

4.
3 

t
kW

h
G

J

N
at

ur
al

 G
as

64
,0

15
64

,0
15

$4
70

,5
90

3,
27

4.
3 

t
G

J
G

J

LI
G

H
TI

N
G

Su
m

m
ar

y
Co

ns
um

pt
io

n
En

er
gy

Co
st

s
CO

2e
Em

iss
ion

s S
ou

rc
e

En
er

gy
Co

sts
CO

2e
Su

m
m

ar
y 

-
2

6
,6

9
3

$
4

3
1

,2
6

0
3

7
8

.2
 t

G
J

E
le

ct
ric

ity
7,

41
4,

79
2

26
,6

93
$4

31
,2

60
37

8.
2 

t
kW

h
G

J

W
A

TE
R 

&
 W

A
ST

EW
A

TE
R

Su
m

m
ar

y
Co

ns
um

pt
io

n
En

er
gy

Co
st

s
CO

2e
Em

iss
ion

s S
ou

rc
e

En
er

gy
Co

sts
CO

2e
Su

m
m

ar
y 

-
1

7
,1

8
4

$
3

9
9

,1
0

7
2

4
3

.4
 t

G
J

E
le

ct
ric

ity
4,

77
3,

24
7

17
,1

84
$3

99
,1

07
24

3.
4 

t
kW

h
G

J

VE
H

IC
LE

 F
LE

ET

CN
G

 V
eh

ic
le

s
Co

ns
um

pt
io

n
En

er
gy

Co
st

s
CO

2e
Em

iss
ion

s S
ou

rc
e

En
er

gy
Co

sts
CO

2e
Cn

g 
V

eh
ic

le
s 

-
2

,8
5

1
$

4
3

,5
9

0
1

4
5

.8
 t

G
J

N
at

ur
al

 G
as

2,
85

1
2,

85
1

$4
3,

59
0

14
5.

8 
t

G
J

G
J

D
ie

se
l F

ue
l V

eh
ic

le
s

Co
ns

um
pt

io
n

En
er

gy
Co

st
s

CO
2e

Em
iss

ion
s S

ou
rc

e
En

er
gy

Co
sts

CO
2e

Cl
ea

r D
ie

se
l -

 -
1

1
,5

9
8

$
1

3
7

,2
0

5
8

3
3

.4
 t

G
J

D
ie

se
l F

ue
l

29
9,

84
1

11
,5

98
$1

37
,2

05
83

3.
4 

t
lit

re
s

G
J

M
ar

ke
d 

D
ie

se
l -

 -
3

,8
3

7
$

3
2

,6
4

4
2

7
5

.7
 t

G
J

D
ie

se
l F

ue
l

99
,2

01
3,

83
7

$3
2,

64
4

27
5.

7 
t

lit
re

s
G

J

12
/0

1/
20

10
19

99
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

En
er

gy
 &

 E
m

is
si

on
s 

M
on

ito
ri

ng
 a

nd
 R

ep
or

tin
g 

Sy
st

em
™

   
v4

.0

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, 1
69

 A
sp

en
w

oo
d 

D
riv

e
Po

rt
 M

oo
dy

, B
C 

 V
3H

 5
A

5 
 rh

ay
co

ck
@

hy
la

.c
a 

 6
04

.4
69

.2
91

0
H

yl
a 

En
vi

ro
nm

en
ta

l S
er

vi
ce

s 
Lt

d.
, #

17
08

 - 
40

0
Ca

pi
la

no
 R

oa
d,

 P
or

t M
oo

dy
, B

C 
 V

3H
 0

E1
M

: 6
04

.4
69

.2
91

0

Ap
pe

nd
ix 

ii 
- 1

99
9 

in
ve

nt
or

y

GP - 123

""0 
C 
o 
E 

~ 
J 

,-------- • 



78

Co
rp

or
at

e 
En

er
gy

 &
 G

re
en

ho
us

e 
G

as
 E

m
is

si
on

s 
In

ve
nt

or
y:

 1
99

9
Ri

ch
m

on
d

Vi
ew

 D
et

ai
le

d
Vi

ew
 S

um
m

ar
y

Vi
ew

 T
ot

al
s

G
as

ol
in

e 
Ve

hi
cl

es
Co

ns
um

pt
io

n
En

er
gy

Co
st

s
CO

2e
Em

iss
ion

s S
ou

rc
e

En
er

gy
Co

sts
CO

2e
G

as
ol

in
e 

- -
2

5
,9

4
2

$
3

8
9

,0
8

2
1

,8
6

9
.2

 t
G

J

G
as

ol
in

e
74

8,
46

6
25

,9
42

$3
89

,0
82

1,
86

9.
2 

t
lit

re
s

G
J

SO
LI

D
 W

A
ST

E

Su
m

m
ar

y
Es

tim
at

io
n 

M
et

ho
d

Vo
lu

m
e

M
as

s
CO

2e
Em

iss
ion

s S
ou

rc
e

En
er

gy
Co

sts
CO

2e
Su

m
m

ar
y 

-
7

6
1

.1
 t

c
u

. y
d

s
9

,5
7

3

9,
57

3
S

ol
id

 W
as

te
76

1.
1 

t
t

cu
. y

ds
1,

43
5.

98

20
10

-0
3-

19
Pa

ge
 2

19
99

 E
ne

rg
y 

&
 G

re
en

ho
us

e 
G

as
 E

m
is

si
on

s 
In

ve
nt

or
y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, #
17

08
 - 

40
0 

Ca
pi

la
no

 R
oa

d,
 P

or
t M

oo
dy

, B
C 

 V
3H

 0
E1

  r
ha

yc
oc

k@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 124• 



79

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

Co
rp

or
at

e 
En

er
gy

 &
 G

re
en

ho
us

e 
G

as
 E

m
is

si
on

s 
In

ve
nt

or
y:

19
95

Ri
ch

m
on

d

BU
IL

D
IN

G
S

Su
m

m
ar

y
Co

ns
um

pt
io

n
En

er
gy

Co
st

s
CO

2e
Em

iss
ion

s S
ou

rc
e

En
er

gy
Co

sts
CO

2e
Su

m
m

ar
y 

-
1

1
0

,6
5

0
$

1
,4

2
6

,0
6

8
3

,5
7

1
.7

 t
G

J

E
le

ct
ric

ity
16

,9
56

,6
94

61
,0

44
$1

,0
24

,3
86

1,
03

4.
4 

t
kW

h
G

J

N
at

ur
al

 G
as

49
,6

06
49

,6
06

$4
01

,6
82

2,
53

7.
3 

t
G

J
G

J

LI
G

H
TI

N
G

Su
m

m
ar

y
Co

ns
um

pt
io

n
En

er
gy

Co
st

s
CO

2e
Em

iss
ion

s S
ou

rc
e

En
er

gy
Co

sts
CO

2e
Su

m
m

ar
y 

-
2

0
,8

4
9

$
3

4
5

,4
1

7
3

5
3

.3
 t

G
J

E
le

ct
ric

ity
5,

79
1,

41
9

20
,8

49
$3

45
,4

17
35

3.
3 

t
kW

h
G

J

W
A

TE
R 

&
 W

A
ST

EW
A

TE
R

Su
m

m
ar

y
Co

ns
um

pt
io

n
En

er
gy

Co
st

s
CO

2e
Em

iss
ion

s S
ou

rc
e

En
er

gy
Co

sts
CO

2e
Su

m
m

ar
y 

-
1

4
,7

7
1

$
3

4
1

,0
3

6
2

5
0

.3
 t

G
J

E
le

ct
ric

ity
4,

10
3,

18
0

14
,7

71
$3

41
,0

36
25

0.
3 

t
kW

h
G

J

VE
H

IC
LE

 F
LE

ET

CN
G

 V
eh

ic
le

s
Co

ns
um

pt
io

n
En

er
gy

Co
st

s
CO

2e
Em

iss
ion

s S
ou

rc
e

En
er

gy
Co

sts
CO

2e
Cn

g 
V

eh
ic

le
s 

- -
9

1
9

$
5

0
,2

1
9

4
7

.0
 t

G
J

N
at

ur
al

 G
as

91
9

91
9

$5
0,

21
9

47
.0

 t
G

J
G

J

D
ie

se
l F

ue
l V

eh
ic

le
s

Co
ns

um
pt

io
n

En
er

gy
Co

st
s

CO
2e

Em
iss

ion
s S

ou
rc

e
En

er
gy

Co
sts

CO
2e

Cl
ea

r D
ie

se
l -

 -
1

0
,9

7
6

$
1

4
0

,5
1

6
7

8
8

.7
 t

G
J

D
ie

se
l F

ue
l

28
3,

76
7

10
,9

76
$1

40
,5

16
78

8.
7 

t
lit

re
s

G
J

M
ar

ke
d 

D
ie

se
l -

 -
4

,5
0

1
$

4
2

,2
3

9
3

2
3

.4
 t

G
J

D
ie

se
l F

ue
l

11
6,

36
7

4,
50

1
$4

2,
23

9
32

3.
4 

t
lit

re
s

G
J

12
/0

1/
20

10
19

95
 E

ne
rg

y 
&

 G
re

en
ho

us
e 

G
as

 E
m

is
si

on
s 

In
ve

nt
or

y

En
er

gy
 &

 E
m

is
si

on
s 

M
on

ito
ri

ng
 a

nd
 R

ep
or

tin
g 

Sy
st

em
™

   
v4

.0

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, 1
69

 A
sp

en
w

oo
d 

D
riv

e
Po

rt
 M

oo
dy

, B
C 

 V
3H

 5
A

5 
 rh

ay
co

ck
@

hy
la

.c
a 

 6
04

.4
69

.2
91

0
H

yl
a 

En
vi

ro
nm

en
ta

l S
er

vi
ce

s 
Lt

d.
, #

17
08

 - 
40

0
Ca

pi
la

no
 R

oa
d,

 P
or

t M
oo

dy
, B

C 
 V

3H
 0

E1
M

: 6
04

.4
69

.2
91

0

Ap
pe

nd
ix 

iii
 - 

19
95

 in
ve

nt
or

y

GP - 125

""0 
C 
o 
E 

~ 
J 

,-------- • 



80

Co
rp

or
at

e 
En

er
gy

 &
 G

re
en

ho
us

e 
G

as
 E

m
is

si
on

s 
In

ve
nt

or
y:

 1
99

5
Ri

ch
m

on
d

Vi
ew

 D
et

ai
le

d
Vi

ew
 S

um
m

ar
y

Vi
ew

 T
ot

al
s

G
as

ol
in

e 
Ve

hi
cl

es
Co

ns
um

pt
io

n
En

er
gy

Co
st

s
CO

2e
Em

iss
ion

s S
ou

rc
e

En
er

gy
Co

sts
CO

2e
G

as
ol

in
e 

- -
3

0
,6

5
9

$
4

8
7

,1
5

8
2

,2
0

9
.1

 t
G

J

G
as

ol
in

e
88

4,
57

8
30

,6
59

$4
87

,1
58

2,
20

9.
1 

t
lit

re
s

G
J

SO
LI

D
 W

A
ST

E

Su
m

m
ar

y
Es

tim
at

io
n 

M
et

ho
d

Vo
lu

m
e

M
as

s
CO

2e
Em

iss
ion

s S
ou

rc
e

En
er

gy
Co

sts
CO

2e
Su

m
m

ar
y 

-
9

8
8

.0
 t

c
u

. y
d

s
1

2
,4

2
8

12
,4

28
S

ol
id

 W
as

te
98

8.
0 

t
t

cu
. y

ds
1,

86
4.

20

20
10

-0
3-

19
Pa

ge
 2

19
95

 E
ne

rg
y 

&
 G

re
en

ho
us

e 
G

as
 E

m
is

si
on

s 
In

ve
nt

or
y

H
yl

a 
En

vi
ro

nm
en

ta
l S

er
vi

ce
s 

Lt
d.

, #
17

08
 - 

40
0 

Ca
pi

la
no

 R
oa

d,
 P

or
t M

oo
dy

, B
C 

 V
3H

 0
E1

  r
ha

yc
oc

k@
he

sl
td

.c
a 

 M
: 6

04
.4

69
.2

91
0

GP - 126• 



81

CoRPoRatE ENERgY aNd gHg EMiSSioNS iNVENtoRY 

2010

CitY of RiCHMoNd    

Appendix iv - Buildings Excluded from ghg inventory

Degree of Control Class Subsector Description Address Notes

City does not receive 
bills but pays at least 
partial share of costs

Libraries, Halls and 
Community Centres

Library East Richmond Library
150-11590 

Cambie Rd

City leases property, City pays 
for utility through building 
owner

Libraries, Halls and 
Community Centres

Community 
Centre

Cambie Community 
Centre

12800 Cambie Rd 
(old 4111 
Jacombs)

City owns 17.83%, 17.83% of 
utility costs paid to school 
board

Libraries, Halls and 
Community Centres

Community 
Centre

Hamilton Community 
Centre

23400 Gilley Rd
City owns 11%, 11% of utility 
costs paid to school board

City receives utility 
bills for these 
facilities, costs are 
recouped through 
agreements

Police Services RCMP RCMP Building 6900 Minoru Blvd

Police Services Community Police
South Arm Community 

Police
8880 Williams Rd

Natural Gas is shared with 
Community Centre

Police Services Community Police
Steveston Community 

Police
4371 Moncton 

Street
City owns trailer and land

External Use
Leased Buildings, 

Education
Kwantlen Building

5840 Cedarbridge 
Way

City owns, City runs 8000sqft, 
16000sqft leased to BCBC 
(WSI) property management 
company

External Use Leased Buildings Minoru Chapel
6540 Gilbert 

Road

External Use Leased Buildings
Bagel Building - 

Commercial Lease
5671 No. 3 Rd 

2nd Fl

External Use Leased Buildings
C/O Pacific Quorum 

Properties
8091 Granville 

Ave

Not in use Leased Buildings
C/O Pacific Quorum 

Properties
3140 Alymer Ave

City owns land, house 
demolished.

Not in use Leased Buildings
C/O Pacific Quorum 

Properties
8080 Anderson 

Road
Uninhabitable

External Use Leased Buildings Daycare Facility 8300 Cook Rd
Society of Richmond 
Children's Centre

External Use Leased Buildings Rental House 7651 Ash St
Sold to Richmond School 
Board in Oct 2007

External Use Leased Buildings Rental House 7571 Ash St.

After 2007 No Building, 
Demolished, Now 
Neighbourhood Park Site, 
Paulik Neighbourhood Park

External Use Leased Buildings Rental House
6620 Eckersley 

Road
Rental House.  Will be a house 
for Olympic athletes until 2010.

City owns but does 
not operate or pay 
utility costs

External Use Leased Building Scotch Pond 2220 Chatham Operated by fisherman’s assoc.

External Use Leased Building Daycare Treehouse 5500 Andrews Rd

External Use Leased Building Daycare Terra Nova
6011 Blanshard 

Drive

External Use Leased Building Daycare Riverside 5862 Dover Cres

External Use Leased Building Garratt Wellness Centre
7504 Chelsea 

Place
Operated by Coastal Health

External Use Leased Building Rod & Gun Club
7891 Cambie 

Road
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To: 

From: 

City of 
Richmond 

General Purposes Committee 

Victor Wei, P. Eng. 
Director, Transportation 

Report to Committee 

Date: 

File: 

June 15, 2011 

01-0153-04-01/2010-
Vol 01 

Re: Report from City Representatives on Vancouver International Airport 
Aeronautical Noise Management Committee (YVR ANMC) and Status Update 
of Richmond Airport Noise Citizens Advisory Task Force Report 
Recommendations 

Staff Recommendation 

1. That a letter be sent to the Vancouver AirpOlt Authority to: 

a) acknowledge the positive efforts made by the Authority towards addressing the 
Richmond Airport Noise Citizens Advisory Task Force recommendations; and 

b) request that the Authority provide a status report on its progress towards any outstanding 
Task Force recommendations as part of its next annual presentation to Council. 

2. That the term of the Richmond Airport Noise Citizens Advisory Task Force be extended to 
March 2012 in order to provide feedback on the initiatives of the Control Zone Procedures 
Working Group of the YVR ANMC. 

2 

Victor Wei, P. Eng. 
Director, Transportation 
(604-276-4131) 

FOR ORIGINATING DEPARTMENT USE ONLY 

ROUTED To: CONCURRENCE CONCURRENCE OF GENERAL MANAGER 

Policy Planning ........................................ Y Ii'N D 

REVIEWED BY TAG YES NO NO 

Wlf£ D D 
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Staff Report 

Origin 

In June 2010, Council directed staff and the City's two appointees to the Vancouver International 
Airport Aeronautical Noise Management Committee (YVR ANMC) to review the effectiveness of 
the final recommendations of the Richmond Airport Noise Citizens Advisory Task Force (the 
Task Force) after one year with the Task Force to be retained during this period to allow for the 
opportunity to provide comment on the discussions of its report with the relevant federal 
agencies. At that same meeting, Council endorsed a revised reporting structure for the City's two 
appointees to the YVR ANMC whereby the appointees would provide semi-annual updates directly 
to the General Purposes Committee on the agenda items discussed at previous quarterly YVR 
ANMC meetings. This report provides: 

• a memorandum prepared by the City's appointees on the YVR ANMC (see Attachment 1); 
• an update on the status of the Task Force recommendations; and 
• an overview of the agenda items discussed at the YVR ANMC meetings held September 15, 

2010, December 1,2010, February 11,2011, and May 18,2011 along with City appointees' and 
staff comments on these topics. 

Analysis 

1. Status Update on the Recommendations of the Richmond Airport Noise Citizens Advisory 
Task Force 

As requested by the City, all three federal agencies (i.e., Vancouver Airport Authority (V AA), 
Transport Canada and NA V CANADA) provided fOlmal responses to the Task Force report by the 
September 30, 2010 deadline (see Attachment 2). As all three agencies are members of the YVR 
ANMC, the Task Force recommendations will be co-ordinated through this committee with the 
V AA being the primary lead, as the identified areas of concern coincide with those to be addressed 
in the VAA's 2009-2013 Noise Management Plan. In cases where the objective of the Task Force 
recommendation is supported but not the particular method, an alternative approach may be 
suggested. 

Attachment 3 provides the complete status of the 22 Task Force recommendations as of June 2011. 
During the past year, significant progress has been made on several recommendations and some 
have been completed; these are highlighted below in Sections 1.1 to 1.6. 

1.1 Recommendation 5: Float Plane Operations 
Recommendation 17: Expand YVR ANMC Membership to include Float Plane Operators 

V AA staff analyzed float plane arrival and depatture flight tracks during July and August 2010 to 
detelmine how closely operators were following the recommended flight paths published in 2009, 
which are consistent with those recommended by the Task Force. The data indicate 98 per cent 
compliance with the preferred horizontal aligrunent of the paths, however, the altitude of the aircraft 
was not examined. At the initiative of the City's representatives to the YVR ANMC, VAA, 
Transport Canada and City staff along with the City'S YVR ANMC representatives met with the 
major float plane operators in February 2011 to discuss float plane operations and associated 
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community concerns. The meeting was very positive and informative for all parties. Short- and 
long-term action items arising from the meeting include: 

Short-Term Actions 
• undertake recurrent training for flight crews regarding the preferred flight paths; 
• invite a float plane operator to become a member of the YVR ANMC, such as the Chair of the 

newly formed Float Plane Operators Association; 
• redistribute the existing map of the recommended float plane flight paths; and 
• undertake follow-up monitoring of the alTival and departure flight tracks in Summer 2011. 

Medium-Telm Actions: 
• produce a "best practices" video; and 
• update and distribute a new map of the recommended float plane flight paths. 

City Representatives & Staff Comments: noise from float plane operations was a key concern 
identified by the Task Force. The planned actions are positive steps and, if successfol, will address 
most o/the Task Force recommendation with respect to float plane operations. 

1.2 Recommendation 6: Ground Run-Up Enclosure 
Recommendation 8: Reporting, Monitoring and Enforcement System 

VAA staff report that approximately 3,600 engine run-ups at various power settings are conducted 
each year or 12-15 per day. Of these, 65 per cent are propeller engines and 60 per cent occur on the 
south side of the airport. The V AA receives approximately 50-60 complaints each year regarding 
the noise generated by the engine run-ups. 

Figure 1: Conceptual Image of GRE at South Terminal 

During 2009-2010, V AA staff investigated the feasibility of constructing a ground run-up enclosure 
(GRE) for propeller engines and identified a proposed design (see Figure 1 for a conceptual image) 
that is three-sided with no roof and three storeys high (11 m). Seven potential sites for the GRE in 
the immediate vicinity of the south terminal were evaluated using the prime criterion of minimizing 
noise impacts on the greatest number of people. A preferred site (Site #7 in Figure 2) was 
identified and the V AA Board approved a recommendation to proceed at its December 9, 2010 
meeting. Following design work, construction began in April 2011 with completion anticipated by 
December 2011. 

Upon completion, YVR will be the only airport in Canada with a GRE. V AA staff estimate that, 
for residents living to the south, the facility will reduce noise levels by 50 per cent 
(approximately 11 dBA) from current conditions and the number of residents that are exposed to 
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>65 dBA (equivalent to a fast moving car at 8 meters away or a cash register at 3 meters away) 
will be reduced from 1,119 to 273. Verification of pre and post GRE noise reductions will be 
undertaken by an independent third party to ensure that the GRE meets specified noise reduction 
criteria. An additional permanent noise monitoring station will be established in Richmond to 
provide on-going data. 

Figure 2: Potential and Preferred (#7) Sites for GRE at South Terminal 

In addition, in May 20 I 0, V AA established new reporting procedures to document unapproved 
engine run-ups observed on the airfield. Per the VAA's 2010 Aeronautical Noise Management 
Report, 27 suspected unauthorized run-ups were reported to Transport Canada for further 
investigation as a result of the new procedures. To date, the incidents are still under 
investigation. Any sanctions issued will be posted on the Transport Canada website. 

City Representatives & Sta((Comments: construction of a GRE will measurably decrease the noise 
from engine run-ups that reaches Richmond residents living opposite the south side of Sea Island. 
Indeed, this project will primarily benefit Richmond, as propeller engine run-ups are not conducted 
on the north side of Sea Island. 

1.3 Recommendation 12: Reverse Thrust Usage on 26L108R (South Runway) 

V AA staff advise that an application to publish a revised procedure to restrict the use of reverse 
thrust on the south runway (which is already in effect for the north runway) was submitted to 
Transport Canada in 2008. The procedural change was published in 20 I 0 and is to include an 
education and awareness component to advise calTiers ofthe operating restriction. 

City Representatives & Sta((Comments: the publication of the revised procedure is a positive 
change for Richmond, as the use of idle-only reverse thrust reduces aircraft noise when landing. 
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1.4 Recommendation 13: Flights over West Richmond 

A Control Zone Procedures Working Group comprised of three members of the YVR ANMC 
(V AA, Transport Canada and NA V CANADA staff) was fOlmed in December 20 I 0 to examine 
opportunities to improve the safety and efficiency of airspace operations, which may also generate 
beneficial results in terms of noise mitigation. Per the terms of reference for the Group, its main 
purpose is to review aircraft arrival.and departure routes as well as overflights by aircraft neither 
arriving nor departing from YVR, and review standard runway operating procedures. Focus areas 
for the Group include transit routes over the airport (i.e., increase existing minimum 2,500 feet 
altitude to 4,000 feet), float plane operations and aircraft departure routes. The Group intends to 
consult with stakeholders upon development of a detailed work plan and recommendations, and 
anticipates that its work will be substantially completed by March 2012. 

In addition, at the February 2011 YVR ANMC meeting, V AA staff presented proposed routes for 
night-time (midnight to 6:00 am) departures that would direct the ground track of the aircraft over 
unpopulated areas as much as possible. Further analysis is required to determine how many aircraft 
are candidates for the suggested routes. Ultimately, the proposed routes will be forwarded to NA V 
CANADA for its consideration for fOlmalization and pUblication as Standard Instrument 
Departures. 

City Representatives & Staff Comments: The formation of the Working Group and the proposed 
night-time departure routes are significant positive steps towards achieving the objective of 
minimizingjlights over west Richmond as put forward by the Task Force. 

1.5 Recommendation 14: Olympic One Departure for Non-Jet Aircraft 

In March 20 II, NA V CANADA published the "Stanley One" departure for non-jet aircraft 
(effective May 5, 2011), which is substantially similar to the "Olympic One" departure (which 
became effective October 22, 2009) that the Task Force recommended be made permanent. The 
"Olympic One" departure had the effect of positioning departing non-jet aircraft further east over 
the less populated residential and more agricultural areas of Richmond. 

City Representatives & Staff Comments: the new departure procedure should benejlt the community 
by measurably decreasing aircraft departure noise generated over north and west Richmond by 
nonjet aircraft. 

1.6 Recommendation 19: Task Force to Report Back on Agency Responses to Recommendations 
Recommendation 20: Task Force Recommendations to be Widely Disseminated 
Recommendation 22: Forward Task Force Report to Relevant Agencies 

Per Council direction in June 2010, the mandate ofthe Task Force was extended to June 2011 to 
provide an opportunity for the Task Force to assess the agency responses. The Task Force report 
was also distributed to the three primary federal agencies as well as made available on the City'S 
website. 

During the past year, the Task Force and City staff met to review and discuss the agency responses 
to and subsequent progress on the Task Force recommendations. Overall, Task Force members 
and City staff agree that the V AA is responding seriously and positively to their 
recommendations and that notable progress has been made towards achieving the objective of 

2996497 



GP - 134

June 1, 2011 - 6 - File: 01-0153-04-01 

the key recommendations as noted above, and will continue as the V AA develops action items to 
support its 2009·2013 Noise Management Plan. 

Accordingly, staff recommend that the City send a letter to the V AA to commend the positive 
efforts made by the agency towards addressing the Task Force recommendations and request the 
agency to provide a status report on its progress towards any outstanding Task Force 
recommendations as part of its next annual presentation to Council. 

2. Potential Permanent City Aeronautical Noise Advisory Committee (Recommendation 21) 

Per the Terms of Reference for the Task Force, its purpose is to "advise Council by providing a 
City forum for the discussion, consideration and co-ordination of aeronautical noise and aircraft 
flight path issues affecting the City of Richmond." The primary work items are cited as 

• identifY aeronautical noise complaint sources including holding public meetings to hear 
public concerns and suggested solutions; 

• summarize and evaluate the public concerns and develop options and strategies to address 
the concerns; and 

• present to Council its final recommendations regarding the issues and identifY what actions 
the City, the VAA and others might do to address them. 

The Task Force clearly completed all of its major work items upon presentation of its final report 
to Council in June 2010. At that same meeting, Council directed that theTask Force be retained 
for one year (to June 2011) to allow for the opportunity to provide comment on the discussions 
of its report with the relevant federal agencies. Notwithstanding that no federal agencies have 
requested to meet with the Task Force over the past year, staff recommend that the term of the 
Task Force be extended to March 2012 to allow the Task Force the opportunity to provide 
feedback on the work of the Control Zone Procedures Working Group (described in Section 1.4), 
as the focus areas of the Working Group are directly relevant to a number of Task Force 
recommendations. Members of the Task Force have indicated collective support for the 
proposed extension. Staff would report back in March 2012 on the status ofthe Working Group 
initiatives as well as provide a recommendation regarding the future of the Task Force. 

3. Additional Agenda Items Discussed at YVR ANMC Meetings 

Sections 3.1 to 3.6 provide summary comments on additional agenda items discussed at YVR 
ANMC beyond those related to the Task Force recommendations. 

3.1 YVR ANMC Membership - Citizen Representative for City of SlllTey 

In response to a request from the City of Surrey to appoint a citizen representative to the Committee, 
the Vancouver Airport Authority (V AA) agreed to the request in the interests offostering a 
collaborative approach but with the understanding that V AA is not responsible for aeronautical 
noise beyond 10 nautical miles ofthe airport (i.e., Surrey is beyond this limit). 

City Representatives & Staff Comments: V AA 's accommodation of the request is a positive step 
towards increased openness and transparency. While Surrey is beyond VAA 's geographic sphere of 
responsibility, there are other Committee members (e.g., NAV CANADA, Transport Canada) that 
have the ability to effect airspace changes over Surrey. 

2996497 



GP - 135

June1,2011 - 7 - File: 01-0153-04-01 

3.2 Reports on Noise Management 
Table 1: Noise Complaints 

The number of noise complaints received by V AA in 20 I 0 
decreased by 43 per cent compared with 2009. As shown in 
Table I, complaints from Richmond residents accounted for 16 
per cent of the total received. 

As shown in Figure 3, annual data from the seven permanent 
noise monitoring terminals (NMT) in Richmond (shown in Figure 
4) indicates that recorded noise levels at most locations have 
generally remained steady over the past IS years with the 
exception of NMT#4 (located at Tomsett Elementary School on Odlin Road), which appears to 
exhibit an overall downward trend in recorded noise levels. 

Average Annual Noise Levels: 
Permanent Noise Monitoring Terminals In Richmond 

75 ,-~------------'-------'----

70 --~:=II=-::------

55 ------------

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Year 

Figure 3: Average Annual Noise Levels recorded by NMTs in Richmond 

City Representatives & Sta([Comments: with 
respect to the noise complaints received, 
reporting only the absolute number of 
complaints received does not provide 
sufficient detail for analysis. For example, 
some complaints may not be related to YVR 
operations at all (i. e., overflights to Coal 
Harbour, Boundary Bay operations). It has 
been suggested to VAA that a breakdown of 
the type of complaint by municipality would 

__ NMT#1 

....... NMT#3 
__ NMT#4 

-Jl(--NMT#5 
__ NMT#6 

-B-NMT#11 

--t.- NMT#17 

Figure 4: Location of Noise Monitoring Terminals 
(NMTs) in Richmond 
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aid the Committee in identifYing potential mitigating measures. 

3.3 Portable Noise Monitoring Stations - Results 

Portable noise monitoring stations were located at Crescent Park Annex (2378 124u1 St) in SUlTey 
and at Delta Fire Hall No.5 (11720 64th Ave) in Delta to obtain objective data regarding noise 
levels in the community. The results indicate that YVR operations are not a significant source of 
noise at either location. Of the noise events recorded (i.e., the noise level exceeded a predefined 
decibel level and duration), only 0.8 per cent and 2.4 per cent were aircraft-related for the Delta and 
SUJl'ey sites respectively. Of the aircraft-related events recorded at the SUlTey site, only 12 (0.4 per 
cent) were related to YVR traffic with the remaining associated with aircraft operating from other 
airports in the region (i.e., BOUJldary Bay, Pitt Meadows, Langley, etc). 

City Representatives & Staff Comments: the data illustrates that, of the noise events that were 
aircraft-related, the majority were due to operations of other nearby regional airports, not YVR. 
This additional information will help the responsible agencies to develop meaningful mitigation 
measures that target the noise sources. 

3.4 Noise Information Seminars 

V AA hosts quarterly noise infOimation seminars for the general public where pmticipants are given 
an overview of noise management practices at YVR and a bus tour of the airfield. Each seminm' 
can accommodate 10 people and the latest seminars were held on July 17 and November 20, 2010. 

City Representatives & Staff Comments: if the objective of the seminars is to educate and raise the 
awareness of local residents regarding aeronautical noise sources and mitigation measures, it has 
been suggested that V AA staff may wish to consider targeting and encouraging past complainants 
to attend the seminars as they may benefit from gaining the perspective of V AA on the issue of noise 
management. 

3.5 YVR Night Operations 

V AA distributed information that smmnarized YVR night operations (i.e., runway movements 
occurring between midnight and 6:00 am) over the 1992-2009 period. Statistics indicate that night 
operations as a percentage of total movements have remained relatively stable for both passengers 
and cargo. During this period, aircraft operations peaked in 1999 with 323,320 movements; in 
2009, runway movements were down by 22 per cent from 1999 traffic levels. 

City Representatives & Staf[Comments: the Task Force identified the noise from night operations 
as a concern and while the night operations at YVR have not decreased over the past several years, 
it is at least encouraging that these movements have not increased either. One can expect that as 
more newer and quieter aircraft enter airlines' operatingjleets, the impacts of noise will also 
decrease over time. 

3.6 Social Survey Results 

Each year, V AA undertakes an on-line survey of 1,000 Metro Vancouver residents to measure their 
level of annoyance with respect to aeronautical noise. V AA reported that 16 per cent of respondents 
indicated they were annoyed and, of those, 22 per cent were extremely annoyed and 37 per cent 
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were disturbed at night. Since 1996, the percentage of people reporting that they were annoyed has 
been on a decreasing to flat trend while air traffic to YVR have increased 87 per cent over the same 
time period. 

City Representatives & Staff Comments: while VAA staff indicated that of the 1,000 survey 
participants, 200 resided in Richmond and 200 resided on the south slope of Vancouver, there was 
no forther details regarding the distribution of the remaining participants. It has been conveyed to 
V AA staff that it is not clear what is the objective of the surveyor what is the value of the survey 
results. 

4. Parliamentary Standing Committee on Transport, Infrastructure & Communities: 
Study on Consequences of Noise Caused by Airport Operations in Urban Areas 

During the last Parliamentary session (March 3, 20 I 0 to March 26, 20 II), the Standing 
Committee on Transport, Infrastructure & Communities initiated a "Study of the Consequences 
of Noise Caused by Airport Operations in Urban Areas." The issue was discussed at two 
Committee meetings (December I st and 7'h, 20 I 0) and only preliminary information was 
exchanged. Representatives from Transport Canada and NA V CANADA provided overviews of 
each agency's role in managing airport noise and generally stated that aircraft noise issues in 
urban areas are best handled at the local level (i.e., by local airport authorities), although NA V 
CANADA stated that it is now corporate policy that it consult with communities when routing 
changes are proposed within terminal air space that would have a material impact on noise 
exposure in the community. At this time, there is no indication when the Standing Committee will 
reconvene. 

It has been suggested that Richmond's Members of Parliament (MPs) be invited to a future 
Committee or Council meeting to discuss the issue of aeronautical noise in Richmond. Given that 
the parliamentary hearings are currently in abeyance and still at a preliminary stage with no 
definite end date or outcome identified, it may be premature to engage Richmond MPs on this 
topic at this time. Staff suggest that a more appropriate time would be if the progress being made by 
federal agencies to address the Task Force recommendations slows or the parliamentary hearings 
reconvene and substantive discussions occur. 

Financial Impact 

The proposed extension of the term for the Richmond Airport Noise Citizens Advisory Task 
Force to March 2012 would incur additional staff overtime to facilitate their meetings, which can 
be absorbed within existing approved operating budget. 

Conclusion 

Members of the Richmond Airpolt Noise Citizens Advisory Task Force and City staff agree that 
the V AA is responding seriously and positively to the Task Force recommendations and that 
notable progress has been made towards achieving the objective ofthose recommendations and 
will continue as the V AA develops action items to support its 2009-2013 Noise Management 
Plan. 

Given that the focus areas of the YVR ANMC Control Zone Procedures Working Group are 
particularly germane to the recommendations of the Task Force, staff recommend that the term 
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of the Task Force be extended to March 2012 to allow the Task Force the opportunity to provide 
feedback on that work, which is anticipated to be substantially completed by that date. 

Staff further recommend that the City send a letter to the Vancouver Airport Authority to 
commend the positive efforts made by the agency towards addressing the Task Force 
recommendations and request the agency to provide a status report on its progress towards any 
outstanding Task Force recommendations as part of its next annual presentation to Council. 

> 

(,?~ Joan Caravan 
Transportation Planner 
(604-276-4035) 

, 

(on behalf of Haydn Acheson and Margot Spronk, City Appointees to the YVR ANMC) 
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~o: Genera! Purposes Committee 

City of Richmond 

From: Haydn Acheson, City of Richmond Citizen VANMC Representative 

Margot Spronk, City of Richmond Citizen VANMC Representative 

Date: June 5, 2011 

Attachment 1 

Re: 20 11 Status Report Vancouver Ail}JOlt Noise Management COlllmittee 

Al)llointee Background 
Haydn Acheson was first appointed to the Vancouver Airport Noise Management Committee (VANMC) 

in January 2009, and re-appointed in January 2011 for a two year term. Haydn brings his experience as 

an airline pilot and a senior airline executive to the table. Currently Haydn is President and General 

Manager at the Coast Mountain Bus Company, and he lives in the Richmond neighbourhood of Terra 

Nova. 

The 2011-12 term is the second VANMC appointment for Margot Spronk. Margot was previously NAV 

CANADA's General Manager for the Vancouver Flight Information Region, and worked as an air traffic 

controller at tbe Vancouver Area Control Centre. Margot lives in Steveston. 

We believe that our backgrounds give us the subject matter expertise to understand the complex issues 

surrounding airport operations, as viewed through the lens of our determination to maintain and 

enhance Richmond's liveability. 

Past YeaI' at the Vancouvel' Aiqlol't Noise Mmll1gement Committee 
The past year at the VANMC has seen the promulgation of the final recommendations of the Richmond 

Airport Noise Citizens AdvisOlY Task Force (RANCATF) and responses from the 3 involved agencies

Transport Canada, NAV CANADA and the Vancouver Airport Authority. Our task has been to monitor 

progress on the task force recommendations, as well as to provide the Richmond citizen perspective on 

issues raised at the quarterly meetings of the VANMC. 

Highlights 
• Probably the most significant development has been Vancouver Airport Authority's approval to 

construct a GRE (Ground Run-up Enclosure) at a cost of $12M to be completed in December 

2011. 

• At our behest, a meeting between floatplane operators, the Airport Authorities Environmental 

staff and ourselves was held on February 3, 2011 to review float plane operations vis-a-vis Noise 

Task Force recommendation #5. 
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• The establishment of the trlparllte Control Zone Procedures Working Group (VAA, NAV 

CANADA, Transport Canada), to generate solullons to safety, efficiency and environmental 

concerns. 

• Regulations limiting Ihe use of reverse thrust on the south runway were published in January 

2011. 

• An [niUative to reinforce the use of preferred routes by flo~tplanes over noise sensitive areas 

was begun. 

Vancouver Ail'llOrt Statistical Trends 
Vancouver International Airport continues to be one of North America/s premier gatewaYSI having been 

awarded best airport by airport travelers for the second year running. Notwithstanding its appeal to the 

public, YVR has not been immune to the impact of the 2008 recession, with traffic off the 2008 peak by 

almost 9% in 2010. 

Richmond Specific Noise Trends 
• Overall, the 5-year trend of Richmond citizen complaints is fairly flat 

• Most complaints are about aircraft in the departure phase of flight 

• As would be expected, most Richmond complainants live under the departure path of runways 

OSl and OSR. 

• 15% of complaints are about aircraft not landing or departing from Vancouver Airport 

• Night-tfme traffic over the past 5 years rema;ns steady at around 3% of day-time operations, 

with a slight increase in 2010 in real numbers. 

Areas for Concentmtion in 2011-2012 
We will: 
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• continue to monitor progress on RANCATF Recommendations 

• As new procedures are brought forward from the Control Zone Procedures Working Group, we 

will evaluate against the RANCATF recommendations, and analyse with respect to relevant 

Richmond complaint statistics 

• Seek further opportunities to liaise with airport operators (as with tbe Float-plane group) 

• Look for occasions to reinforce and reward quiet flight operations (Fly Quiet Awards) 
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We are appreciative of the opportunity to work with the City of Richmond and the Vancouver Airport 

Authority on the environmental noise portfolio. and look forw.rd to helping mal,e a difference to the 
citizens of Richmond in how airport noise is felt and perceived. 

Haydn Acheson Ma rgot Spronk 
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Responses of Federal Agencies to Task Force Recommendations 

a,f,~::;.·Ii:" 

"!!H'OW 
:,,,lfl()? '; 

10 September 2010 

MoLcoLm 8,'odie, Mayor 
CITY OF RICHMOND 
6911 No, 3 Roael 
Richlnond, Be V6Y 2C1 

Oe<l!' Mr. Brodie: 

RE: FinaL Reporl of Ih. Richmond Airporl Noise Citizens Advisory Task Force 

Thenk you for your leiter 01 21 June 2010 including the Richmond A/rpo .. ' Noise Gilizens 
Advisory Task Force Report. The City or Richmond and Vancouver Airport Authority share 
many common objecllves--a Ihriving Cliy at Richmond ,iong with the diveroe air service and 
economic bfinafits the airport engendel's. 

Our mandate is to oper~te YVR as Canada's Asia Pacific Gateway in the best interests of a 
broad range of stakeholders, including residents of neighbouring comrnunities and thus wo 
have 0 comprehensive noise mitigation program that evolves constantly with Input from aU 
stakeholders. As such. we read with care and interest the recommendations of the Task Force 
ane! Council. 

I have asked Larry Berg, President and CEO, to address your correspondence. As wns 
emphasized in youI' material, these issues entail matter's within Federal Government 
jurisdiction and Larry has been working in collaboration with senior Transport Canada and 
NAVCANADA officials in considering the matlers you raise, 

Ilook forward to working together with the City of Richmond to serve our c.ommunity, 

Sincerely yours, 

--j 
.. ; t~-~':-7'-------

Mary Jordan 
Chait, Board of Directors 

Co: Peter Dhillon 

PO_ nox U1SU 
AIRPQIIT POS-TAl OUrU,l 
(lICHMONO. OC CO\Nh(t,' VnllV1 

HllPlHlH( 60~.2n.~;OO 
ucwmt &O~.17!o &SO~ 

:fOR'S OFFICE 
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Responses of Federal Agencies to Task Force Recommendations 

Doc, Rof./ROf, : F'MP No. 2010-395 

Me. Malcolm D, Brodie 
Mayor, Cily of Hichmond 
6911 NO.3 Road 
Richmond BC 
V6Y 2C1 

Dear Mr. Brodie: 

\' :'\ 'v C /.;,. i\ f~ n 1\ ' . ' , 
...... .:... .. ,: .. ,;, 

... ,',. 
Olreot L1ne/Ligno dirocto ; (613) GGa·7000 

Seplember 30,2010 

Thank you for your leller of June 21, 2010 regardino Ihe Reporl of Iho Richmond Airporl Noise Citizens 
Advisory Task Force, NIC:k Geer has asked Ihat I reply on his behalf,' 

Changes to aircraft routings at any time, but particularly close In to a major airport like Vancouver 
Intemalional Airport require careful assessment. All fOutes must be designed in consideration of 
numerous factors such as aircraft performance, separallon requirements, wake turbulence. and flighl 
efficiency in addition to trying to consider the noise impacts for residonts living and working in the area. 

NAV CANADA and the Airport Aulhority will be convening a technical aircraft operations working group to 
examine and assess potontial changes to VFR and float plane arrival and doparture rOlltes, This 
committee will be getting underway shortly. The committee will examine some of the recommendalions 
contained in tho Task Fo(ce Report; in particular Ihose contained In recommendations 5 and 13. 

The committee will report back to the Vancouver Airport Noise Management Commiltee on 115 findings 
and recommendations, 

Thank you again for the opportunlly to respond on this impor!anl issue. 

JWC/mb 

Sincerely, 

John W, Crichlon 
President & Chief Executive OHicer 

Olty Ol RIchmond 
RECEIVED 

SEP 30 2010 

MAYOR'S OFFICE 
------------------------_ .. ,----

17 Melcalro SIrcn!. OitOlI'l(l, Onwuo. C(lnMa • Kip GLO 
Tel{lIIMne: (GI3) 563-7673 Fax, (Gl:J){i63.3487 

11 (ue- Metc.tllfn. Ollawa (Onlafin) Canada· KIP !Iol6 
T~I(!phollC: (Gl~l !i6:J.7on Tilillcopieur (Ql~) 663·3461 
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Responses of Federal Agencies to Task Force Recommendations 

Minister of Transport, 
tnfrastructuro and Communities 

Ministro dBS Transports, 
de l'lnfrastructure el des Collectivites 

Ottawa, Canado K1A ONfi 

SEP 2 3 2010 

His Worship Malcolm D. Brodie 
Mayor 
City of Richmond 
6911 No.3 Road 
Richmond BC V6Y 2C1 

Dear Mr. Mayor: 

I am writing in response to your correspondence of June 21,2010, to my predecessor 
regarding the City of Richmond's Airport Noise Citizens Advisory Task Force report. 

I have noted that Richmond City Council has endorsed the report. I have also noted 
your offer to have City officials meet with Transport Canada representatives to discuss 
the report's recommendations and options to address them. 

Please note that departmental regional officials are reviewing the report's 
recommendations and will be providing a response by the end of September 2010. 

Thank you for writing. 

, "'" 
Sincerely, ~ 

c1L~ .Y , 

Chuck Strahl 

Canada 

City of Hlchmond 
RECEIVED 

SEP 30 20\0 

MAYOR'$OFFICE 
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Responses of Federal Agencies to Task Force Recommendations 

Transport Trunsports 
Canaaa Canada 

Pacific 
Region 

Suilc620 
800 Burrard Street 
VfUlcouvcr, IlC. 
V6Z218 

October 5, 2010 

Region 
dll Pacifique 

His Worship Malcolm D. Brodie 
City of Richmond 
6911 No.3 Road 
Richmond BC 
V6Y2C1 

Dear Mr. Mayor: 

YO/lY File V<llre r4jJnmce 

Our PiT.: NoIre rljercllco 
T 5140-2 PIA PIA 
RDIMS # 6184528 

Thank you for the oppor1unity to comment on the final Richmond Airport Noise Citizens 
Advisory Task Force Report. 

Transport Canada Is committed to working with the Vancouver International Airport Authority 
and NAV' CANADA to seek ways to lessen the Impact of aviation operations on the 
surrounding community. In that respect, we wilt join them in further analysis and the 
formulation of mitigative actions. 

One of Transport Canaqa's primary roles is to ensure that aviation regulations are 
appropriate, enforced and updated as required. For example, we will be publishing a new 
noise abatement procedure regarding use of reverse thrust on the south runway at YVR in 
January 2011. This responds to a request from Vancouver Airport Authority, made with 
input from the YVR Noise Management Committee and industry, and addresses Task Force 
Recommendation 12. Transport Canada wilt continue working with the Authority and NAV 
CANADA on the specifics of the remaining recommendations. 

Again, thank YOll for this opportunity. 

Yours trUly, 

~~----
David J. Nowzek 
Regional Director, Civil Aviation 

DJNfad 

C d'o, ana a 
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That the appropriate agencies coordinate a response • Jun 2011: not yet received 
0:: that clearly and comprehensively advises which of the 

15 S': 1 recommendations of the 1992 YVR EAP, as endorsed 
~ i by the Minister of Transport of the day, have been 
_ c: j 

~ ~ i I or 
~ ]j t appropriate agencies provide a detailed report on the 
E E 8. 2 progress of an airport development plan for the Lower 
"* ~ &. Mainland (metro Vancouver) region and initiatives with 
-;:: <J) a:- Abbotsford International Airport as per YVR EAP 

• June 2011: not yet received 

g! ~ <{ Recommendations 21 and 22. 
~ - w r---~~~~~~~~~~~~~~~------~~--~--~--~~~~--~--~~--------~ 
o C\l That the responses as requested in Recommendations • June 2011: not yet received u-ffi fij 3 1 and 2 include a detailed implementation plan for all 
> § outstanding recommendations approved, endorsed and 
NO 
0>.:: 
'" > ~C 
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~ 
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agencies introduce and publish new procedures for 
float plane to minimize noise impacts that 
include Ii 
Float planes to use part the Middle Arm of 
the Fraser River and/or the channel north of 

I 

powered float i 
or ramping, on or adjacent to the Middle Arm of the 
Fraser River 10:00 and 7:00 am. 
That VAA install a proper Ground Run-up Enclosure 
(GRE), as a high priority capital project, to be used for 
all aircraft engine maintenance run-ups. 

I is operational, VAA i 
granting of approval for engine run-ups between 10:00 
pm and 7:00 am in airport areas and during wind 
conditions where the resulting noise is likely to affect 
residents living on the south side of the Middle Arm of 
the Fraser River. 

not operate at any 

• 

• 

• 

• 
• 

• 

• 

June 2011: not yet received 

Feb 2011: V AA and City staff, 
Richmond citizen YVR ANMC 
representatives meet with float plane 
operators to discuss concerns 
Jul-Aug 2010: VAA examine arrival and 
departure paths to determine how 
closely operators are following the 
recommended flight paths published in 
2009; find 98% compliance with paths 
but does not consider altitude of the 
planes 

April 2011: construction commences 
Dec 2010: VAA Board approves 
construction; completion anticipated by 
Dec 1 
Jun 2011: status unknown 

May 2010: V AA establishes new 
reporting procedures to document 
unapproved engine run-ups observed 

I 

Feb 2011: staff identify potential 
night-time (midnight-6:00 am) 
departures that would minimize aircraft 
ground tracks over populated areas by 
directing aircraft over water or 
unpopulated areas as much as 
possible; to be forwarded to NAV 
CANADA for its consideration 
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Richmond Airport Noise Citizens Advisory Task Force: Status of Recommendations 

10 

11 

12 

13 

That VAA or other • 
program to eliminate 

That VAA or other appropriate agencies publish a • 
quarterly list of all curfew exemptions granted, including 

i 
or i requi • 

to use idle-only reverse thrust at all times on all • 
runways. (This reverse thrust restriction already exists 
on the north runway and should be applied to the south 
runway). 
That NAV or • 
revise existing and develop new procedures for VFR 
(Visual Flight Rules) aircraft to better define and 
regulate the existing Noise Sensitive Area over 
Richmond as identified on Vancouver Terminal Area 

ude: 
~(a:')~~~kf~~~~~tffi~ailiir;s~pa~c~e~o;v~e~rvvvv,e~srtt-----j • 

(b) 

(c) 

(d) 

14 

including float planes and helicopters, landing 
westbound on Runways 26l and 26R, on helipads, or 
on the Middle Arm of the Fraser River to include: 

i. Revoke the current "Richmond Square" VFR 
checkpoint and replace it with a new checkpoint 
near the Blundell Road overpass on the east side 
of Highway 99. 

ii. Amend the "Coal Pile Arrival" route to utilize the 
new Blundell Overpass checkpoint with the route 
proceeding from the YVR VOR to north of the 
George Massey Tunnel and then remaining east 
of Highway 99 to Blundell Road. 

iii. Require aircraft to remain at an altitude of not 
below 1 500 ft until final descent for landi 
planes 

standard circuit for westbound on the Middle 
Arm of the Fraser River but be required to maintain an 
altitude of at least 1,000 ft on the downwind leg as per 
Recommendation 5b, and be restricted from turning 

fue i 
For VFR aircraft, including float planes and helicopters, 
departing eastbound from Runway 08l or 08R, from 
helipads, or from the Middle Arm of the Fraser River 
eastbound: 

i. Restrict right turns until climbing to at least 1,000 
ft. 

ii. For aircraft heading south, fly directly to the new 
Blundell Overpass VFR checkpoint in the area 
near the Blundell Road I Highway 99 overpass. 

iii. Remain east of Highway 99 until the George 
Tun 

i 
cancel the "Richmond One Departure" and require all 
non-jet aircraft to use only the new "Olympic One 

" 

• 

Jun 2011: status unknown 

Jun 2011: status unknown 

2010: procedure 
2008: application to publish the revised 
procedure submitted to Transport 
Canada; anticipated to be published in 
next two months 
Feb 2011: focus areas of Group 
established as transit routes, integration 
of IFR and VFR operations, float plane 
operations, and departure procedures; 
next steps are to develop work plan and 
consult with stakeholders 
Dec 2010: Control Zone Procedures 
VVor1<ing Group comprised of three 
members of the YVR ANMC (VAA, 
Transport Canda and NAV CANADA 
staff) formed to examine aircraft arrival 
and departure routes as well as 
overflights by aircraft neither arriving nor 
departing from YVR, and review standard 
runway operating procedures 

May 2011: NAV publishes 
"Stanley One" SID departure for non-jet 
aircraft, which is substantially similar to 
the One" SID 
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Richmond Airport Noise Citizens Advisory Task Force: Status of Recommendations 

a new i I or 
Aeronautical Information Publication (AlP) Supplement, 
whichever version is most suitable, be published in the 

15 Canada AlP to highlight the noise issues of Richmond, 
reinforce the existence of the Noise Sensitive Area and 
describe the existing and new noise control 

16 

17 

18 

19 

20 

21 

22 

i, as • 
Aeronautical Noise Management Committee, hold a 
public meeting (not just an open house) in each of 
Vancouver, Richmond, Delta, and Surrey at least once 
per year (e.g., evenings or weekends) where citizens 
are free to voice their concerns, and get feedback as 

That the YVR Aeronautical Noise Management • 
Committee membership be expanded to include all 
flight operators, including float plane operators and 
members of the Task Force or a permanent City 
aeronautical noise advisory committee, if established 

as • 
Canada, an independent noise monitor 
agency with the authority to monitor and enforce noise 
mitigation measures and penalize noise violators 
consistent with the intent of YVR EAP 
Recommendation 3. 

That the mandate of the Richmond Airport Noise • 
Citizens Advisory Task Force be extended until all 
agencies have received, reviewed and reported back • 
on these recommendations, at which time the Task 
Force recommends that it review the responses and 
report to Council with its final assessment of those 
responses, including any further recommendations, if 
necessary. After presenting this report to Council, the 
Task Force would not reconvene until the City receives 
feedback from VAA, NAV CANADA, Transport Canada 
or other 

Ii. 
approved by Council, be publicized as widely as 
possible by the City, including presentation(s) to senior 
levels of , the media and other interested 
commu 
That if the Task Force is permanently disbanded, that a • 
permanent City aeronautical noise advisory committee 
be established and its membership include the City of • 
Richmond's appointees to the YVR Aeronautical Noise 

That this report be forwarded to Transport Canada, • 
NAV CANADA, the Vancouver Airport Authority, and 
other agencies and persons as deemed appropriate by 

i. 

Jun 2011: V AA continues to host 
quarterly noise information seminars 
that are open to the public 

Jan 2011: YVR ANMC membership 
expanded to include a representative 
for float plane operators 

2011: Parliament's Standing 
Committee on Transport, Infrastructure 
& Communities, which initiated a "Study 
of the Consequences of Noise Caused 
by Airport Operations in Urban Areas" 
during the last session, is an 
appropriate forum for this topic and this 

action arise 
Current recommendation: Term of Task 
Force to be extended to March 2012 
Jun 2010: Task Force term extended to 
June 2011 

Jun 2010: completed - report 
disseminated to relevant stakeholders 
and posted on the City's website 

Current recommendation: Term of Task 
Force to be extended to March 2012 
Jun 2010: pending staff report in June 
2011 regarding future of Task Force 

Jun 2010: completed 
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