Blacksburg:

A Greenhouse Gas Inventory

Introduction

= First complete inventory of greenhouse gas emissions in the
Town of Blacksburg

= |ncludes Virginia Tech and Town of Blacksburg's municipal
operations

= Research conducted by VT students under direction of
Professor John Randolph

= Spring, 2007: UAP 4394 — Community Renewable Energy
Systems

= Fall, 2007: UAP 4354/5794 — Environmental Planning Studio

Background

= Blacksburg is part of growing movement to mitigate climate
change through local government planning

= Cool Cities (over 750 members) and ICLEI Cities for Climate
Protection (over 300 in U.S.)

= Mayor Ron Rordam signed US Mayors’ Climate Protection
Agreement in November, 2006

= Pledge to inventory current GHG emissions, project future
emissions, and plan to reduce future emissions to 7% below
1990 levels

= Gathered energy use data from local utilities, state
agencies, Town, and University for years 2000-2006

= Data for some years based on estimates, projections

= Converted data to British Thermal Units and CO2-equivalent
GHG emissions

= Used GHG inventorying software provided by the
International Council on Local Environmental Initiatives
(ICLEI)

Organization of the Report

= Qverview of Energy Use and Emissions
= Totals by Sector: Residential, Commercial, etc.
= Electricity and Natural Gas
= Transportation
= Water and Wastewater
= Solid Waste
= Virginia Tech
= Town Operations

= Conclusions and Next Steps

Blacksburg Energy Sources and Consumng Sectors
Total: 4896 trillion Btu
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Master Energy Flow Chart




Blacksburg CO2 Emission Sources and Consumng Sectors
Total: 780 kilotons

Residential: 177 kilotuns)ﬂ
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Coal and other: 77 kilotons Public + WE&WW + SW: 36 kilotons

Master Emissions Flow Chart
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= Annual VMT data from VDOT
(2000-2006)

= Vehicle Breakdown:
= 4-tire
= Bus
= 2-axle
= 3+-axle
= 1-trailer

= 2-trailer

Transportation

Town: Fuel Breakdown for Total VMT (2006)

VMT by Vehicle Type (2006)
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Blacksburg’s electricity is provided
by AEP and VT Electric

VT Electric buys the 93% of its
electricity from AEP

88.3% of the electricity the Town
receives from the grid is from coal

Electricity represents 2/3 of the
town’s total GHG emissions
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Electricity Emissions Totals (tons COz)

= The Town’s natural gas is
provided by Atmos Energy

= Atmos provided combined data
for Blacksburg and
Christiansburg for the years
2000-2006

= Sector-specific totals for
Blacksburg were provided for
2005-2006

= Natural gas represents 9% of
Blacksburg'’s total GHG
emissions

Natural Gas
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Blacksburg Natural Gas Consumption (Mcf)

Natural Gas Emissions Totals (2006)

= | andfilled biodegradable
materials contribute to methane
emissions

Methane as a greenhouse gas is
~20x as powerful than CO2

National averages were
employed to determine Town
and University waste and
recycling breakdowns

Waste

Total Waste to Landfill, tons (2000-2006)
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Virginia Tech Total Waste Breakdown - 2006

Water +

= Blacksburg Community Water and
Wastewater Energy Use

= The water filtration process gives off
no direct emissions

= The wastewater treatment plant
emits small amounts of air
pollutants during the fuel oil
consumption that is used during
sludge burning.
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Equivalent CO, (tons)
Water Loopfor | | Besven e
Blacksburg and ettty 2006y Finished water is conveyed by
Virginia Tech 4,17;'530”% 3 @gmmpmguaawmg

Population: more than 9,100 on-

Capacity: 9MGD
Actual Load: 55MGD Town of Blacksburg
Sludge Incineration

% Water Demand:
Fuel Oil: 40 gal/hour, 6- Water D¢
Storage Tark Capacity: 7.5

Raw Water Intake Population (2006): 43,680
Ener gy Consumption (2006):
4,124,400 kW Blacksburg Booster Pump Station
Pumps 6 MGD

350 ft to treatment plant Energy Consumption (2006):
857,920 KWh

Virginia Tech and Blacksburg water
consumption metered here.

Merrimac Storage Tanks
High Head Tank

nergy P
3,502,080 kWh
Capacity: 12 MG

D Rt. 114 Booster Pumping Station
Actual Quantity: 6 MGD

Storage Capacity:
1MGD each

Energy Ce tion (2006):
1,062,960 KWH

Storage Capacity: 2MGD Sene Virgnia

Christianshurg

A study of energy consumption by water supplies and wastewater infrastructure in Blacksburg, VA -
Chen, Younos, and Lohani - Virginia Tech Water Resources Research Center - 2007
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Wastewater: Energy Use

Town Operations

Water: Electricity Use (kWh)

= Virginia Tech emitted 280,849
tons of COzin 2006

= The Central Steam Plant
produced 20,121,606 kWh of
electricity in 2006

University

Virginia Tech Energy Flow including VT Electric Service, 2006
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Virginia Tech Campus Energy Use by Sector, 2006 - Central Steam Plant: Fuel Types Used
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= Elements of Town Operations
Inventory

= Building Energy Use

= Transportation

= Vehicle Fleet

= Employee Commute
= Streetlights

= \Water/Sewage

Town Operations
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Police

Total Vehicle Emissions by Department

Other Emissions from Town Operations

= Streetlights

= Town owns @ 1500 streetlights. Electricity provided by AEP
and Tech Electric (67% of lights are Tech Electric)

= Approx. 1,322,000 kWh and 1,300 tons CO2 per year
= Water and wastewater treatment

= Around 200 million BTU and 50 tons CO2 per year
= Waste from Town facilities

= Average of 420 tons of waste in 2005-2006, @ 1/3 recycled.
Landfill waste generates around 175 tons CO2-equiv per year

Blacksburg CO2 Emission Sources and Consumng Sectors
Total: 780 kilotons

]
Coal and other: 77 kilotons Public + W&WW + SW: 36 kilotons

Master Emissions Flow Chart

= Community-Wide and Town Operations GHG Emissions
Inventories are nearly complete

= Very few U.S. communities have come this far: only @ 20
completed inventories as of early 2007

= Other Virginia jurisdictions are working on climate plans

= Arlington County, Albemarle County, Charlottesville, Harrisonburg,
Roanoke, Roanoke County, Winchester

We are on the Right Track!

= Obtain remaining town operations data: building energy use,
streetlights, waste/recycling

= Estimate employee commute energy use for Town of
Blacksburg

= |nclude transportation energy use data for Virginia Tech

= Refine natural gas estimates

Remaining Inventory Tasks




= Project emissions back to 1990 and forward to 2020

= Determine an emission reduction target
= 7% below 1990 levels by 20127

= Create a plan for reducing emissions to achieve the target
= |dentify barriers to achieving targets
= Analyze options for emissions reduction and cost-effectiveness

= Select action projects, schedule, and financial plan

Next Steps

= Professor John Randolph

= Presenters: Damian Pitt, Dave
Prichard, Chinmay Dhamne,
Angella De Soto, Mandy Bernard,
Thomas Burke

= Fall, 2007 Research Team shown
on adjacent table

Town Operations
Buildings

Desiree Aaron

Jay Berenzweig
Vehicle Fleet
Thomas Burke
Amanda Micklow
Streetights
Valarie Cowden
Waste/Recycling
Jordan Mitchel
Waterfwastewater

‘Sarah Davis

Campus and Community
Res/Comm/ind
Chinmay Dhamne

Whitney Marley
John Gelcich
Ryan Johnson

Asa spiler

Transportation

Shruti Rathore
Mary Ashbur Darby

Dave Prichard

Jen Kivin

Alson Mitchell

Waste/Recycling

Angie DeSoto
WaterMWastewater/other

Erika Adams

Mandy Bemard
Agriculure Operations

Carrie Hileman

Town Opsratons Resiental Commmerc

Name Research Area Name
Lauren Gagen-Cheeney Town fleet and buses Gartett Bradley
Gregory Glenn Town fleet and buses Alison Mitchel
Nikolas Macko Town fleet and buses Kalin Cannady
Todd Brower Electricity and gas Kongkun Charoenvisal
Gregory Frankin Electricity and gas Juliana Portnoy
Shun Chonabayashi Waterhwastewater Virginia Tech
Megan Story Water /wastewater Name
Sherri Cook Wastelrecycling Angella De Soto
Corianne Tatariw Wastel recycling Chinmay Dhamne
Transportation Gauray Bansal
Name Research Area Eric Nielsen
Ryan Johnson Bio-fuels Thomas Mazich
Austin Phoenix Census data Eric Devine
Daniel Metzger Fuel distribution Christina Lilick
BillLong Fuel distribution Karishma Malu
Eric Howard Traffic counts Rebecca Murray
Stephanie O'Connell Traffc counts Netanya Huska
Brian Freeman Veicle regisration Shane Kridler

Research Area
Electricity
Natural gas
Other heaing fuels
Other heaing fuels
Other heaing fuels

Research Area
Electricity and gas
Electricity and gas
Fieet and parking
Fieet and parking
Power plant
Power plant
Steam system
Steam system
Water! wastewater
Wastelrecycling
Wastelrecycling

Questions? Comments?

What do we need?

= Leadership

= Commitment

= Expertise

= Investment

= Early action and success:
= VT initiatives
= Town initiatives

=  Community initiatives

What should be our
next steps?
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