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Shanti Pless, Building Energy Efficiency Research Engineer, LEED AP, National Renewable Energy 
Laboratory, works with the Commercial Building Research Team integrating building energy efficiency and renewable 
systems and design processes. Recent applied research work has focused on providing energy efficiency technical 
support for various zero energy building and research projects, including the commercial and public building projects in 
Greensburg. He is responsible for helping set up and maintain a Greensburg Sustainable Building Database.

David Jeffers, Manager, Retail Brand Experience, John Deere Corporation, has been active in the Greensburg 
recovery story ever since the Estes family made the decision to rebuild their John Deere dealership as a model of 
sustainability and energy efficiency. In his role with the company's Retail Brand Experience, he was instrumental in 
getting the John Deere corporate headquarters involved with the rebuilding of the flagship LEED® Platinum building 
that is BTI-Greensburg.

Tom Wind, Owner, Wind Utility Consulting, PC, specializes in small wind generation projects and in the integration 
of large wind turbines into the utility grid system. He was employed at Iowa Southern Utilities for 15 years before 
becoming a self-employed consulting electrical engineer. Tom is a member of the American Wind Energy Association, 
Utility Wind Integration Group, Institute of Electrical and Electronics Engineers, the U.S. Technical Advisory Group for 
wind generation for the International Electrotechnical Commission, and is the vice chairman of the Iowa Power Fund 
Board. He is a consultant on the Greensburg Wind Farm project. 

Chuck Banks is the Principal and Founder of Chuck Banks Associates, a national consulting firm advising clients 
on unique economic and community development opportunities. Chuck was the Kansas Director of the U.S. 
Department of Agriculture (USDA) Rural Development  from 2001 to early 2009. Under his leadership the USDA was 
recognized nationally for its successful support of several economic and community development challenges in 
Kansas, including the Greensburg. Chuck played a major role in ensuring that the Mennonite Housing project, which 
erected 23 homes in town, was the greenest blitz build project ever seen in this country.
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NREL is a national laboratory of the U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy, operated by the Alliance for Sustainable Energy, LLC.
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The Destruction in Greensburg 

Homes: 1,700
Destroyed: 961
Major Damage: 105
Minor Damage: 67

Businesses
Major Damage: 110
Minor Damage: 24
11 deaths in Greensburg

Hospital, School, City, County, 
Downtown

Over 90% of structures
Credit: Mike Theiss, Greensburg GreenTown 



A Vision for Sustainable City



Goals

Support an Integrated Building Design Process to design, 
construct, and operate a low-energy city powered by renewable 
energy

– Early focus on energy efficiency
• Set energy goals

– Communicate cost pathways to meet goals
– Use simulation tools to evaluate design decisions

• Understand interactions between envelope, HVAC, daylighting
• Evaluate design in relation to energy goals
• Energy modeling review and training

– Provide objective review and assessments of renewable and 
efficiency technologies 
• Energy efficiency
• Biomass assessment
• Wind assessment
• PV assessment
• On-site residential efficiency experts
• Alternative transportation study



Concepts

Cost effective AND energy efficient
– Start early, set measureable energy goals
– Use the climate, architecture, and envelope to 

reduce as many loads as possible
• Good Insulation
• Daylighting
• Natural Ventilation

– Evaluate design decisions based on life cycle 
analysis
• Reduced operating costs vs. first cost

– Marketing and image value added
– Integrate efficiency with disaster resistance
– Keep it Simple and “Do it Right”
– Measure and Verify



Tools: Master Plan and City Ordinances
LEED Platinum City Ordinance

– All city buildings over 4000 ft2

– Also achieve highest possible LEED Energy savings of 42%
– Only city in US

Sustainable Comprehensive Master Plan
– Recommends using the 30% 

AEDGs as a minimum
– 42% when economically justified

Courtesy of BNIM Architects

Rebuilding Goal:
A Sustainable Future

– Economically
– Environmentally
– Culturally

A walkable mixed use community 



Advanced Energy Design Guides
– Developed by ASHRAE, AIA, 

USGBC, IESNA, and DOE
– Easy to use guidance to achieve 

30% energy savings
– Recommendations by 

climate zone
– 4 LEED energy points
– Pre-engineered solutions

Tools: Guides  Available at www.ashrae.org/aedg



Multiple Funding Sources
Federal

– FEMA
– USDA

Insurance
State of Kansas

– Economic Development grants
Corporate Sponsors

– John Deere
– GM
– Sun Chips (Frito Lay)
– Significant time and equipment from various sources

Donations 
Personal Investment



Kiowa County Courthouse

• Goal:
– 35% energy savings 
– Submitted Gold

• Efficiency Strategies
– Spray foam added to 17” concrete walls
– Maximized use of existing windows 

for daylighting
– Ground Source Heat Pumps
– OA energy recovery



Energy Goals
– Certified Platinum
– 50%+ energy cost savings

Greensburg SunChips Business Incubator

Energy Efficiency Strategies
– Fully daylit
– R-22 ICF walls, R-30 roof
– High performance glazing
– Efficient lighting system with

occupancy and daylighting 
controls

– Ground source heat pumps with demand controlled 
ventilation and exhaust air energy recovery

– 7 kW of PV (courtesy of corporate donor) 
• 8% of total load



• Goal:
– 40% energy savings 
– Submitting Platinum

• Efficiency Strategies
– Daylighting in patient rooms

nurse’s stations, and transition
– Well insulated envelope

– Spray foam
– High efficiency chiller

– water side economizer 
– energy recovery

– VAV
– OA energy recovery
– Wind turbine (50 kW)

Greensburg / Kiowa County Hospital

Courtesy of Health Facilities Group



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

• Efficiency Strategies
– Fully daylit retail and service 
– Well insulated envelope,

including bay doors
– Waste oil boiler
– Radiant heating in service bay
– 16 SEER High efficiency VAV

cooling system
– Wind turbines (5 kW, 1.8 kW)

• ~10% of total load

BTI-Greensburg John Deere



Greensburg K-12 School
• Energy Goal:

– 25 kBtu/ft2 site energy use 
(50% savings)

– Submitting Platinum
• Energy Efficiency Strategies

– Footprint for south and north daylight
– Fully daylit classrooms, corridors, and 

gym
– Well insulated walls and roofs
– High performance glazing
– Natural ventilation in classrooms
– Ground source 

heat pumps
– Energy recovery from

exhaust air
– 50 kW Wind Turbine

Courtesy of BNIM architects



• GM Dealership
– 30% Savings for a metal building
– Used the Small Retail AEDG

• Kwik Shop Grocery Store
– Daylighting, ICFs, LED case lights 

and high efficiency HVAC
– Used small retail AEDG

• Banks
– Used the Small Retail AEDG
– ICF, Heat pumps

• City Hall (submitting Platinum)
• 5.4.7 Arts Center (Certified Platinum)
• Churches
• Best Western Hotel

• Highway Lodging AEDG 

Other Greensburg Commercial Projects



• Over 30 Commercial and Public building projects publically reaching 
for at least LEED Certified or 30% savings 

• Will have the highest density of Platinum projects in the US with 
40%-50% energy savings
– K-12 School (submitting Platinum)
– Hospital (submitting Platinum)
– Business Incubator (Platinum certified)
– John Deere Dealership (Platinum certified)
– 5.4.7 Arts Center (Platinum certified)
– Prairie Point Town Homes (Platinum certified)
– City Hall (submitting Platinum)

• Additional Projects in Design/Fund Raising
– Big Well Museum
– County Commons/Library
– Theater

Greensburg Commercial Projects Summary

Courtesy McCluggage Van Sickle & Perry Architects 

Courtesy BNIM Architects



http://greensburg.buildinggreen.com



•Imperative to persistently educate agencies and individuals on 
life cycle cost of energy in buildings

– Efficiency first, then renewables
•Full buy-in to energy and green goals

• 30% - 50% savings 
•Tools to communicate cost effective strategies

• AEDGs
• Specific guidance on applying to metal buildings

•Disaster resistance value added
• R-22 ICFs with significant structure

•Daylighting concepts stressed early on
• North facing
• South facing with appropriate overhangs
• Limit use of skylights

•Electric heating systems
• Reduced loads
• On-site and community wind

•Extensive M+V

Key Moves to a Renewable Energy City

Rendering Courtesy of John Deere Wind Energy



An Outsider’s View



Sharing the Lessons

http://www1.eere.energy.gov/buildings/greensburg/



Thank You

Shanti Pless
NREL
Shanti.pless@nrel.gov

Funding Thanks!
corporate sponsors 
Personal donations
Local, federal, and state 

Lynn Billman- NREL Coordination

http://www.greensburggreentown.org/
http://www1.eere.energy.gov/buildings/greensburg/
http://greensburgks.org/
http://greensburg.buildinggreen.com

mailto:Shanti.pless@nrel.gov�
http://www.greensburggreentown.org/�
http://www1.eere.energy.gov/buildings/greensburg/�
http://greensburgks.org/�


Greensburg and Beyond – John Deere Place



Science Channel – LEED Rebuilding Plan Video
greensburg.johndeere.greentouchscreen.com\



John Deere Place
Greensburg      

Kansas













John Deere Place Greensburg Annual Estimated Energy Savings Options:
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Savings
Water Systems
Heating
Generators
Fans
Cooling
Interior Lighting
Exterior Lighting
Interior Equipment

Annual Energy Savings                        $14,300 $24,800 $28,350

Green Build Energy Savings



Goal:
38% energy savings
LEED Platinum

Efficiency Strategies
Fully daylit retail and service 
Well insulated envelope,

including bay doors
Waste oil boiler
High efficiency VAV

cooling system
Wind turbines (5 kW, 1.8 kW)

~10% of total load

Green Build Energy Savings



Facility “Green Features Map” 
greensburg.johndeere.greentouchscreen.com\









2010
Des Moines IA 

John Deere Place Facility
50%+ Energy Reduction



Greensburg KS and Beyond

How Communities Can Incorporate
Wind Power In Their Electric System

U.S. DOE Webinar: Greensburg, Kansas, and Beyond 
December 15, 2009

By
Thomas A. Wind, PE

Wind Utility Consulting, PC
Jamaica, Iowa
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There are Two Approaches for Adding Wind Power,
Which Depend Upon the Ownership of the Electric Utility

• Approach 1: If there is a 
locally owned municipal  
electric utility or rural electric 
cooperative, then the local 
utility can install and own a 
wind turbine on behalf of the 
community.

• Approach 2: If the electric 
utility is a larger investor-
owned utility, then there is 
no utility involvement and 
the wind turbines must 
usually be installed and 
owned by individual electric 
customers. 

Single 900 kW Wind Turbine Owned by the 
Community of Waverly, Iowa
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Approach 1:  Local Utility Ownership
• A locally owned utility usually has the right to install and 

own electric generators, which would provide power to the 
community. Their existing wholesale power supply 
contract may sometimes limit their flexibility.

• Community members could work with their local utility to 
convince them to purchase a wind turbine.
– This would require an organized effort by a determined 

group of community members.
• The local utility could simply purchase and install a large 

wind turbine, which would then provide green electricity to 
the community.  
– If local wind resources are not adequate, then the wind 

turbine could be installed remotely and the power 
could be wheeled back to the utility.

• The wind turbine cost would be blended in with other 
power supply costs, and be paid for by all electric 
customers in the community.
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Key Issues with Local Utility Ownership
• Wind generation is usually the most cost effective 

renewable resource a utility can install.
• The wind project could simply be a single large turbine or 

a share in a larger wind farm. 
• The economics depend on several factors which vary from 

community to community.
• Adding wind generation almost always increases near-

term power supply costs. Projects are justified by taking a 
longer-term perspective that considers no fuel costs and 
no carbon emission costs. Paybacks are typically more 
than 10 years. 
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Cost of
Money

Wind
Speed

Electricity
Cost Savings

Higher Values
DISCOURAGE

Wind
Generation

Higher Values
FAVOR

Wind
Generation

Cost of
Turbine

Cost to
Interconnect

Value of 
Green Tags

The Overall Economics of Wind Generation 
is Determined by a Balance of Factors

Financial 
Incentives

Cost of
O&M
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Examples of Municipally Owned Wind Projects
Wall Lake, Iowa

• Small town of Wall Lake, 
Iowa was determined to 
have its own wind turbine

• Finding a suitable site 
was an issue
– Because of very low 

voltage electric 
system (only 2.4 kV), 
the turbine had to be 
close to a substation.

– There were height 
restrictions due to a 
local airport. 

• City received $250,000 
CDBG grant to help 
offset the capital cost.

660 kW Wind Turbine
Owned by Wall Lake, Iowa
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• The local pharmacist had an 
interest in renewable energy, and 
he convinced the city to study the 
feasibility of installing a large 
turbine.

• The utility management did not 
initially want to install a wind 
turbine.

• Major Issues: 
– “All Requirements” provision in 

the Lenox municipal utility’s 
wholesale power contract

– Very weak grid & 4.16 kV 
distribution system limited size 
and location of wind turbine

• City received Community 
Development Block Grant 
(“CDBG”) of $250,000 toward a 
750 kW wind turbine.

Another Municipally Owned Wind Project
Town of Lenox, Iowa
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Example of Seven Towns with Municipal Utilities 
Collectively Investing in a Small Wind Farm

• Reasons a town might not want to 
invest in a wind farm:
– Not windy enough at the town
– No nearby site is acceptable for 

other reasons
– Local utility knows nothing about 

wind generation and doesn’t want 
the management responsibilities

– One large turbine may be too 
much power for a small town to 
cost effectively utilize

• Towns can band together to install 
wind turbines at best site if financial 
and transmission arrangements can 
be madeThree 750 kW Turbines 

at Algona, Iowa Jointly 
Owned by Seven Iowa 

Towns
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What Does it Take to Get a
Locally Owned Utility to Install a Wind Turbine?

• In the best of circumstances, adding 
a large wind turbine will usually 
increase near-term power supply 
costs for a locally owned utility, 
therefore there is little financial 
incentive to install a turbine.

• Local residents usually have to exert 
some pressure on the utility to “green 
up” their power supply.  This effort 
typically takes a determined “ring 
leader” or champion. 

• A long-term perspective is needed 
with the belief that there will be some 
cost penalty for carbon emissions. 

• It often takes some type of incentive  
such as a grant, donation, deal, or 
special circumstances to “clinch” the 
decision to proceed with a wind 
project.
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Approach 2:  No Utility Involvement
• If the electric utility is not locally owned, 

then the local community has no say 
about installing wind turbines for the 
community’s use.

• Any wind turbines would have to be 
installed by electric customers who 
would use the power to offset their 
electric bills.

• Any locally owned wind farm would need 
to sell all of its power to the incumbent 
utility on a wholesale basis.  The wind 
power would be blended in with all of the 
other power supply resources and used 
to supply the needs of the larger area.  
The wind power would not be designated 
for or committed to the local community.

225 kW wind turbine 
owned by small 
manufacturer in 

Adair, Iowa
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Key Issues with Electric Customer-Owned 
Wind Generation Projects

• Larger wind turbines produce significantly lower cost 
power.  However, only the 2-3% largest commercial 
electric customers can effectively use that much power.

• These large customers usually pay the lowest costs for 
electricity.  Their power bills contain both fixed and 
variable components.  A wind turbine usually only reduces 
the variable component of the bill, which might be 50-60% 
of the total bill. Therefore, a wind turbine can only reduce 
part of the customer’s electric bill.

• Getting a “Net Metering” option is usually required to 
make a wind turbine cost effective.  Net metering is often 
not mandated and thus not offered to large customers.

• An alternative to Net Metering is to mandate electric 
utilities to pay a higher price for customer-owned wind 
power.

• Although smaller customers pay higher electric rates, 
smaller wind turbines have much higher generating costs.

1650 kW Wind 
Turbine at Iowa 

Lakes Community 
College in 2005
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What Factors Make Economically Viable Wind 
Projects for Customer-Owned Projects

• Economics are difficult for customer-
owned wind generation projects.

• Large users owned by outside 
corporations require payback periods on 
their investments that are much shorter 
than wind turbine projects can produce.

• Typically, government or educational 
institutions, such as schools or colleges, 
have long enough perspectives to justify 
the long payback periods of 10 to 20 
years.

• Electric customers must place some 
financial value on green power to 
shorten the long paybacks.

• Financial incentives or some mandate 
for green power are often required to 
get projects “over the economic hump”.

750 kW Wind Turbine at Eldora, 
Iowa High School

65 kW refurbished 
turbine owned by 

motel along 1-35 at 
Williams, Iowa



13

Greensburg’s Path to Community Wind

• Since Greensburg owned is electric utility, it initially 
considered installing a large wind turbine to supplement 
the wholesale power it purchased.

• John Deere Wind offered to install a larger wind farm near 
Greensburg and provide green credits for all of the power 
Greensburg needed at no cost to Greensburg.
– Since this option required no investment by 

Greensburg and little effort or management, the City 
agreed to this generous offer.

• The City has encouraged its customers to install wind 
turbines or solar PV panels.

• The hospital and school have decided to install 50 kW 
wind turbines to offset their usage, and other customers 
have installed a few residential size wind turbines.

• Greensburg has definitely set a very high “Green Power” 
supply standard for other communities.



Contact Information:

Thomas A. Wind
Wind Utility Consulting, PC

1639 320th Street
Jamaica, Iowa 5128

515-386-3405

tomwind@windconsulting.com

mailto:tomwind@windconsulting.com�


Greensburg Aerial Image
Prior to May 4, 2007 



Greensburg following May 4, 2007



Greensburg Destroyed



GOAL:
Facilitate the
comprehensive & 
sustainable  
development, AND
timely completion 
of essential
CLTR projects to
support the timely
recovery of the
Community.

Comprehensive Sustainable 
Project Development 

Local/Regional 
Commitment

Leveraged 
Financing &  
other 
Resources

Comprehensive 
Long-term  
Recovery

Technical Expertise



Greensburg All-Community Meetings 
May - October, 2007



Disaster  Recovery Process

Technical Assistance - Long-term Recovery Support



‘Financing Needs Meeting’ 
May 10, 2007



Disaster Financing Dilemma 
(Comprehensive Sustainable Long-term Recovery) 

 Private Insurance - Under-Insured

 FEMA & State – Inadequate Funding

 Funding Gap - [pre-existing & new assets]

 Financing - External Sources
 Technical Assistance - External Sources  



Greensburg Financing Formula
(Public Buildings, Infrastructure & Services) 

 Private Insurance [pre-existing assets]

 FEMA & KDEM [pre-existing assets]

 External Resources [pre-existing & new assets]

 Public - Federal (USDA) & State 

 Foundations  
 Private Sector 



Greensburg Financing Formula
(Private Sector / Businesses) 

 Private Insurance [pre-existing assets]

 SBA [pre-existing assets]

 External Resources [pre-existing & new assets]

 Public - Federal (USDA) & State 

 Foundations & Nonprofits
 Private Sector 



Greensburg Financing Formula
(Housing Sector / Individual Ownership) 

 Private Insurance [pre-existing assets]

 FEMA & SBA [pre-existing assets]

 External Resources [pre-existing & new assets]

 Public - Federal (USDA) & State 

 Foundations & Nonprofits
 Private Sector 



Comprehensive Master Planning Process 
October 2007 – May 2008 



Greensburg’s 12 Goals supporting Long-Term Recovery vision.                                 
Balanced goals to ensure community’s:

ECONOMIC, ENVIRONMENTAL & SOCIAL SUSTAINABILITY

ENVIRONMENT

PROSPERITY ENVIRONMENT

GROWTH

FAMILYCOMMUNITY

AFFORDABILITY
RENEWAL

HEALTH ENERGY WIND BUILT

WATER



Public & Non-profit Finance Partnerships



Public Sector & Community Partnerships 
June 2007 - March 2009



NREL & Community Partnership



Energy Efficiency Non-profit Support



Business Development Incubator Project                         
Multi-Sector Financing Partnership



Greensburg Downtown (Main Street) 
January 2008



Business Development Incubator 
July 2009



Business Development Incubator 
July 2009



Downtown Business Development Project #2                         
Multi-sector Investment Partnership



Greensburg Business Recovery 
February 2009



John Deere Dealership 
May 2009 (dedicated)



Destroyed Housing 
May 2007



1.75 mile ‘clear view’ through Greensburg 
July 2007



FEMA Residential Trailers 
July 2007



Greensburg ‘Multi-Partner Housing Program’ 



Affordable Greensburg Housing 
September  2008



New Homes Constructed 
December 2007



Greensburg Home 
October 2008



Housing Rebuilt 
July 2009



Public Sector ‘End-Financing’ 
October 2008



Multi-Family Housing  
October 2008



Greensburg Recovery Progress 
July 2009



Greensburg Recovery Progress 
July 2009



Greensburg Recovery Happening 
July 2009



Greensburg Art Center



Greensburg School



Kiowa County Hospital





Community Wind Project



2nd Anniversary ‘Green Awards’ Banquet 



Greensburg ‘Determination’ Remains



Greensburg’s Future Vision



Greensburg Thanks Partners 



Economic Recovery Model

• For t Riley BRAC Initiative (2005-09)

• Katr ina / neKS Relief Initiative (2005-06)

• Greensburg Relief Initiative (2007-09)

• seKS Relief Initiative (2007-09)

• Chapman Relief Initiative (2007-09)



Community Support



Technical Expertise 



GOAL:
Facilitate the
comprehensive & 
sustainable  
development AND
timely completion 
of projects to
support economic
and community
development.

Comprehensive Sustainable 
Project Development 

Local/Regional 
Commitment

Finance & 
other 
Resource 
Coordination

Economic 
Opportunities

Technical Expertise 



Flood Damage 
FEMA News Photo  

FEMA News Photo



Hurricane Damage

FEMA News Photo



Military BRAC Expansions



Community Recovery (substandard housing)



Business Redevelopment

BNIM Design



For more information:

Chuck Banks Associates, LLC
Chuck Banks, Principal

chuck@chuckbanks-associates.com

785.249.9373
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