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Greensburg, Kansas

• Typical midwestern farming 
community

• Population peaked at 2,000 in 
1960; declined to 1,400 by 2006

• Older population: median age 
45.6

• Low income population:  
$18,054 average per capital; 
8.4% below the poverty line

http://greensburgks.org/resident/photo-gallery/greensburg-before/Greensburg Judi Kirk Photo - 012.jpg/image_view_fullscreen


Life Changing

• EF5 tornado, 205 mph winds, 1.7 miles wide
• 11 killed
• 95% of buildings destroyed or damaged





Many Helping Hands
City of Greensburg, Kansas

http://www.greensburggreentown.org/
http://www.greensburgks.org/


DOE/NREL
Greensburg

Team
• 34+ People 

(NREL and 
Subs)

Name Organization Task
Ren Anderson NREL Residential Building
Lynn Billman NREL Project Lead
Eric Bonnema NREL Commercial Building Support
Mary Colvin NREL Technology Manager
Alex Dane NREL Building Codes
Trudy Forsyth NREL Wind Energy
Mason Earles Greensburg GreenTown Onsite Coordination and Support
Chris Gaul NREL District Energy Systems, Biomass
Rachel Gelman NREL Biomass Resource Analysis
Alana Goodman Greensburg GreenTown Onsite Coordination and Support
Scott Haase NREL Biomass Utilization
Gerry Harrow NREL Alternative Transportation 
Al Hicks NREL Communications
John Holton IBACOS Residential Building, Building Codes
Rene Howard Consultant Communications
Joe Lstiburek Building Science Corp Residential Building
Alex Lukachko Building Science Corp Residential Building
Anelia Milbrandt NREL Resource Assessment
Ruby Nahan NREL Communications
Dale Osborn Distributed Generation Systems Wind Energy
Dave Peterson NREL Biomass Resource Analysis
Betsy Pettit Building Science Corp Residential Building
Shanti Pless NREL Commercial & Public Buildings
Lauren Poole NREL/Consultant Communications
Adrienne Powell NREL Communications
Duncan Prahl IBACOS Residential Building
Ari Rapport IBACOS Residential Building
Emily Schlickman Greensburg GreenTown Onsite Coordination and Support
John Thornton Consultant Renewable Generation - Solar
Andy Walker NREL Renewable Energy Analysis
Daniel Wallach Greensburg GreenTown Onsite Coordination and Support
Michael Wentz Building Green Buildings Database
John Wickland Greensburg GreenTown Onsite Coordination and Support
Tom Wind Wind Utility Consulting Wind Energy



DOE/NREL Work Scope
• High-Performance Homes
• High-Performance Public and 

Commercial Buildings
• Renewable Energy  – Community 

Scale
• Renewable Energy – Distributed 

Scale
• Alternative Transportation
• Onsite Coordination /Project Mgmt

Reduce 
Energy 

Use

Use 
Renewable 

Energy

Reduce 
Gasoline/

Diesel Use



Community Master Plan (BNIM)



High-Performance Homes:
Designing for 30% Energy Cost Savings*

(2000 ft2, 2-story, 16% window to floor area ratio), unconditioned basement

IECC 2003

BEopt Beta 0.8.04

Energy Star

Greensburg
Target:

Minimum Cost

*Compared to International Energy Conservation Code 2003 



Encouraging 30% or Better
Energy Efficient Homes

• Gave residents info on 
saving money with  
efficiency

• Provided onsite architect 
to help individual 
homeowners esp during 
biggest building period

• Provided training and info 
for local builders, 
architects, engineers

• Developed full set of (free) 
50% efficient house plans

Cost Savings

Estimated Incremental First 
Cost Relative to Standard 
Practice

$4,000

Annual Amortized Cost 
7%, 30Year mortgage

$211

Estimated Annual Utility Bill 
Savings

$723

Net Annual Savings $512

Building Science Corporation



• New homes average ~43% 
energy cost savings 
compared to code (HERS 
ratings)

• Renovations average 25% 
energy cost savings 

• 32-unit townhome rentals; 
up to 50 Mennonite Housing 
single-family; several from a 
large builder should be 
~50%  energy cost savings  
(LEED Gold or Platinum 
level)

Residential Efficiency Results

*Compared to International Energy Conservation Code 2006 

Commercial Group 

Prairie Point Townhomes 

Mennonite Housing 



Building Owner Size (sf) Design Intent Certified 
Award

SunChips Business Incubator City of 
Greensburg

9,580 LEED Platinum, 
50% energy 
savings

City Hall City of 
Greensburg

4,700 LEED Platinum

Kiowa Courthouse 
(Renovation)

Kiowa County 18,600 LEED Gold

Kiowa County Commons Kiowa County 14,800 LEED Platinum

Kiowa County Hospital Kiowa County 48,500 LEED Platinum

Greensburg K-12 School USD422 LEED Platinum

5.4.7 Art Center 5.4.7 1,670 LEED Platinum LEED 
Platinum

Prairie Point Townhomes (32 
units)

Kiowa County 24,000 LEED Gold LEED 
Platinum

BTI Equipment John Deere 
Dealership

BTI Equipment 30,000 LEED Platinum, 
42% energy 
savings

Dillon’s Market Dillons 8,000 High Efficiency
Dwane Shank General Motors 
Dealership

Dwane and 
Ester Shank

8,300 LEED Certified

High-Performance 
Commercial and Public Buildings



Greensburg Business Incubator
• LEED Platinum
• 53% energy cost savings
• GSHP, 6.8 kw PV



• LEED Platinum
• 25 kBtu/ft2 site energy 

use (50% savings)
• Wind turbine planned
• Open August 2010

Greensburg K-12 School

Courtesy of BNIM architects

Greensburg High School Green Club



• Goal:
– 35% energy savings 
– LEED Platinum

• Efficiency Strategies
– Daylighting in patient 

rooms, nurse’s stations, 
and transition

– High efficiency chiller 
with water side 
economizer and energy 
recovery

– Wind turbine planned 
(50-250 kW)

• Partner with DOE / 
NREL for Energy Smart 
Hospitals

Greensburg / Kiowa County Hospital

August 15, 2007



• Goal:
– 50% energy cost savings
– LEED Platinum

• Efficiency Strategies
– Fully daylit retail and service 
– Waste oil boiler, corn/biomass 

pellet boiler
– 2 Wind turbines (4 kW, 1.8 

kW, 10% of load)

• JD now a partner in 
DOE/NREL “National 
Accounts”

• All JD dealerships urged to 
follow this example

BTI Equipment /John Deere



Green Economic Development
• BTI Equipment launched 

a new wind business
– North American 

distributor for 
Endurance wind 
turbines out of 
Canada

– In nine months, 120 
new wind jobs and 
300 retrained sales 
reps

• Several visits to NWTC



First Community in U.S. to Have 
All LED Streetlights

• 40% more energy efficient
• 70% less operating costs



GreenTown and Eco-Tourism: 
Silo Eco-Home

http://www.greensburggreentown.org/


Community Wind Power:
The Obvious Choice for Greensburg

Class 4:  16 mph at 50 meters 



Wind Project in Process

Lamar, Colorado 
example 

• 4 megawatts peak before tornado
• Encouraged city to pursue wind 

turbine ownership (partnership flip 
structure)

• Found them a different power 
purchaser (traditional rural coop 
resisted)

• Visited Lamar and Springfield, 
Colorado

• Three rounds of wind resource data
• Developing 12.5 MW Greensburg 

Wind Farm
• Probable groundbreaking Aug 2009

Wind farm in 
Lamar, CO

Wind 
measuring 
equipment in 
Greensburg



Other Distributed Renewables
• Ground Source Heat 

Pumps
• Kiowa County 

Courthouse renovation
• Waters home

• Photovoltaics



Eastern Red 
Cedar

Corn stover
Wheat straw
Sorghum residue
Soybean residues

Wood Residues

Agricultural Residues

Biomass Energy for Greensburg



City Policies

• Completed City RE policies
– Interconnection agreement 
– Net billing policy
– Wind ordinance
– Solar ordinance

• Green Building Program
– Voluntary residential:  MOU with Kansas 

chpt of NAHB
– Working on IECC 2009



Sharing the Lessons



More Info

http://greensburg.buildinggreen.com/
http://www.greensburgks.org
http://www.greensburggreentown.org
http://www.TheChainofEcoHomes.org
http://www.planetgreen.com

http://greensburg.buildinggreen.com/
http://www.greensburgks.org/
http://www.greensburggreentown.org/
http://greensburg.buildinggreen.com/
http://greensburg.buildinggreen.com/
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