CHAPTER FOUR

Energy Element
This chapter examines energy use by sector, utilization of
renewable energy sources, and promotes energy conservation
measures that benefit the City.

INTRODUCTION
The Energy Element of the City of Papillion’s comprehensive master plan
provides both a brief analysis of the role energy plays in the City as well as
goals and strategies to achieve a more energy efficient future for the
community.

Overview
As part of its Comprehensive Plan update, the City of Papillion is required to
develop an Energy Element under Nebraska Legislative Bill 997 (2010) [see
Neb. Rev. Stat. § 19‐903(4) (2011)].
An energy baseline for the city overall as well as the city’s administrative
operations can be developed using data from local energy utilities, and other
state and national sources. A set of guiding principles for the Energy Element
was developed based on overall plan goals and staff guidance. By combining
these guiding principles with the energy data and past experience, a set of
goals was developed for the city around reducing energy consumption. The
Energy Element sets forth these goals as well as strategies for achieving
these goals.

Energy
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Structure of the Energy Element
This chapter begins with a brief look at the overall energy picture setting the
context for development of the Energy Element. Next, past energy
conservation efforts in Papillion are described before diving into operational
energy data related to transportation, buildings (commercial, residential,
and industrial), and renewable energy. In each of these areas, goals and
strategies for achieving those goals are listed.

THE ENERGY PICTURE
Energy Policy in Nebraska
Both the State of Nebraska and the Omaha Metro region have increased their
focus on energy in recent years. At the state level, Nebraska passed
Legislative Bill 997 (LB 997) in April 2010. LB 997 modified Nebraska law
requiring public jurisdictions to incorporate an energy element when
updating a comprehensive plan. By developing this Energy Element in
conjunction with its Comprehensive Plan update, the City of Papillion is
complying with LB 997 [see Neb. Rev. Stat. § 19‐903(4) (2011)].
Nebraska also maintains a state energy plan that outlines more than a dozen
statewide energy strategies. However, unlike LB 997, the 2011 Nebraska
Energy Plan (NEP) does not impose any specific requirements or set specific
metrics for the state or local communities. Still, many of the NEP strategies
support and echo strategies adopted in the City of Papillion’s Energy
Element.
At the local level, the City of Omaha recently developed its own
Comprehensive Energy Management Plan (CEMP). Additionally, in Spring
2012 Sarpy County approved an Energy Element to supplement the County’s
Comprehensive Development Plan. As a neighbor to Omaha and city within
Sarpy County, the City of Papillion should benefit from the synergy of
complementary visions for energy policy in the Omaha metro region.
In spite of the progress in the Omaha metro area, the NEP also acknowledges
the potential for conflict—and the need for careful balance—between State
and local energy plans. The State Plan notes that communities’ investment in
“commercial, residential and municipal energy programs increase [sic]
diversified portfolios, but could also add to utility challenges by reducing
needed revenues and increasing costs.” [Nebraska Energy Office, 2011
Nebraska Energy Plan, p 2 (2011)] The NEP goes on to note that the state,
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local governments, and public utilities need to work together to achieve a
balance between distributed and centralized generation as energy diversity
increases. Accordingly, Papillion expects to cooperate and coordinate with
other public entities in the county, the region, and the state while working
toward the goals of this Energy Element plan.

Energy Trends
Although Americans are accustomed to and expect cheap, reliable energy,
the trend in energy prices over the past 13 years provides evidence that
energy has become more expensive. The general trend for most of the past
13 years is for energy prices to increase faster than inflation. Projections
indicate that energy will continue to be more expensive as the world’s
population grows past 7 billion people and developing cultures around the
world demand more energy. The graphs included in Figure 4.1, below, show
the recent history for gasoline, natural gas, and electricity prices in eastern
Nebraska.

Figure 4.1: Graphs comparing
the price of gasoline, natural
gas, and electricity in eastern
Nebraska since 1999.
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These trends underscore the importance of energy conservation.
Conservation is often called the “first fuel,” meaning that it is easier and less
expensive to conserve energy than it is to locate and develop new sources of
energy, whether they are fossil fuels or renewables. The goals and strategies
in this plan seek first to conserve energy and second to deliver new sources
of energy.
Despite the rising demand and cost for energy, many experts believe that the
technology exists today to flat line or reduce energy consumption. There is
also a misconception that the energy supply is running out. Certain non‐
renewable resources, such as natural gas and oil are running out, but there is
plenty of renewable energy to meet current and future demands. The
graphic in Figure 4.2 illustrates this point.
As shown in Figure 4.2, the world does not have an energy supply problem
but has an energy availability problem. Presently, non‐renewable energy
sources (coal, oil, gas, and nuclear) are the most readily available to us.
However, non‐renewable energy will
become less affordable over time as the
limited resources are consumed. If
renewable energy can be made available
easily and affordably, some of the social
and economic challenges of scarce fossil
fuels may be avoided.

Figure 4.2: The squares in the graphic above represent the total potential
amount of annual global energy available from known energy sources
compared to annual global energy demand, represented by the small green
square. (Source: GOOD Magazine Issue 24, Winter 2011)
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PAST ENERGY SUCCESSES IN PAPILLION
Previous Conservation Efforts
Papillion has instituted several energy conservation measures. These
measures include:
 Variable Frequency Devices (VFD’s) are installed on the air conditioners
serving the Papillion Police Department, on pumps within the city’s
water plant, and on well motors and pumps within the city’s well field.
 Conventional bulbs on traffic signals are being replaced with LED bulbs
as the bulbs burn out.
 All conventional crosswalk signals were replaced with LED signals.
 The Sump Memorial Library was outfitted with a computerized heating
and cooling system.

Papillion Energy Overview
Being a small but fast‐growing suburban community surrounded by rural
areas, Papillion has a few unique aspects to its energy use. However,
Papillion is not unique in that the city and its residents can benefit from
supporting energy conservation measures, which are one way to offset
rising energy prices in all sectors.
Per Capita Energy Consumption
Overall annual energy consumption per capita in Papillion, at about 90.4
million British thermal units (MMBtu), appears to be lower than Sarpy
County overall or neighboring Omaha, and much lower than the state or
national values. Figure 4.3 below provides a graphical comparison of these
values.

Figure 4.3: Graph showing energy use per capita in various communities in 2010.
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One possible explanation for this difference is that Papillion has low vehicle
miles travelled per capita due to its small and compact incorporated
geographic area (6.2 square miles). In addition, it appears that historically,
many individuals living in Papillion travelled to other nearby communities
such as Omaha for jobs and recreation, and this data only captures miles
driven within the city limits. Another possible factor is the relatively new
housing stock in Papillion, which has grown rapidly over the past 20 years
and should be more energy efficient than older housing. There may also be
some impact from the relatively low amount of industrial activity in the city
(see Figure 4.5); a sector that often consumes more energy.

Figure 4.4: Scatterplot comparison of the year of construction for residential units to the
size of the units (square feet).

Figure 4.4 shows the rapid growth in housing stock in Papillion in the past
50 years, and especially in the past 20 years. The average residential unit in
Papillion was built in 1989, only 23 years ago. Consider also that in 2010
Papillion used roughly 70.9 kBtu per square foot of residential space while
Omaha used about 90 kBtu per square foot (City of Omaha 2009 Energy
Profile, 14 (2009)) (1 kBtu = 1,000 British Thermal Units).
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Figure 4.5: Profile showing energy use by sector for Papillion in
2010.

As shown in Figure 4.5, Papillion also has a relatively low amount of
industrial energy use. While the industrial sector is the largest energy
consumer at the county, state, and national levels (see Figure 4.6), in
Papillion it is the smallest. Both industrial and agricultural land use within
the city were relatively low in 2001, and are even lower in 2010. Therefore,
it is not surprising that Papillion shows low energy use in this sector
compared to other jurisdictions.
In fact, the energy consumption profile for Papillion shown in Figure 4.5 in
2010 closely matches the land use profile in 2010 shown below in Figure
4.7.

Figure 4.6: Energy profile for the United States in 2010.
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Figure 4.7: Land use profile for Papillion in 2010.

Although the land use and other characteristics discussed above shed some
light on Papillion’s unusual energy profile and low per capita consumption,
there may be other underlying reasons or additional data that require
further exploration beyond the scope of this Energy Element. Further
analysis might reveal end use factors not noted above that reduce energy
use per capita, or they may reveal additional energy consumption
information not readily available and therefore not included in this brief
study.
The Cost of Energy
Even though Papillion’s energy use per capita appears to be relatively low,
the city and its residents should still look at energy efficiency measures. As
discussed previously, prices are increasing for all energy commodities, and
the City of Papillion is not isolated from the trend. As a specific example, the
graph in Figure 4.8 shows the effective electricity rate paid for the city’s
operations over the past three years; which reveals an escalating trend.

Figure 4.8: Graph showing the
effective electricity rate paid by
Papillion (orange), and the trend
for that effective rate (black line).
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Impact on Residents
The same is true for residents. Papillion residents and businesses
collectively spend nearly $39,700,000 per year on energy. Anything the
city can do to support energy conservation will lead to financial savings
regardless of the overall quantity used. For instance, Figure 4.9 shows the
energy burden on households in different communities in Sarpy County.
Although the median household income in Papillion is higher than others,
making the percentage of income spent on energy costs lower, it is still
beneficial to reduce resident’s burden of cost. If Papillion residents save
money on energy they will have more money left to put into the local
economy.

Figure 4.9: Graph comparing the
energy burden on average homes in
communities in Sarpy County, shown
as a percentage of 2008 median
household income.

GUIDING PRINCIPLES
This plan sets forth goals and strategies related to energy, but it helps also to
keep in mind the principles that informed how and why these goals and
strategies were selected. More importantly, these guiding principles can help
the City of Papillion navigate the gray areas that are sure to arise when
attempting to turn the strategies into action. Inevitably, the city and its
residents will have to answer additional questions and figure out how to
implement the plan in a way that is appropriate for and responsive to the
needs of the community.
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The following guiding principles were developed for the Energy Element
and inform the goals and strategies.
 The Energy Element is a vision and roadmap to achieving greater energy
efficiency, and is not meant to be prescriptive.
 Strategies should support the city’s high quality of life and status as one
of the nation’s “Best Places to Live” (Money Magazine) but also find ways
to expand the city’s job base.
 Goals and strategies should recognize and reinforce the relationship of
energy with land use patterns, transportation, and community health.
 The city should be creative and aggressive in achieving the goals while
continuing to embrace its identity and values.
 Partnerships should be created between the city, businesses and
residents that extend strategies beyond city services and facilities for
greater ownership of energy saving initiatives across the community.

ENERGY USE IN PAPILLION
This section further breaks down the high‐level data discussed in the
Papillion Energy Overview to look at the transportation sector, energy use in
buildings (commercial, industrial, and residential), and finally renewable
energy in Papillion. This discussion will focus first on city‐wide data, and
then assess data specific to the city’s operations.

Transportation
City-Wide Data
Transportation energy use should encompass all of the energy used to move
people and goods around the community. However, given the inherent
mobility of cars and trucks, tracking the exact amount can be a challenge.
One metric that is closely tied to energy used by vehicles is vehicle miles
travelled, or VMT. By using data from the Metropolitan Area Planning
Agency (MAPA) to determine the VMT within the city limits of Papillion and
using an estimated composite MPG for cars on the road, it is possible to
estimate the amount of energy used for transportation in the city. About
25% of the energy used within the city is used for transportation. The
graph in Figure 4.10 shows how Papillion’s VMT has changed recently
compared to statewide and national figures.
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Papillion has much lower VMT per capita than Nebraska and the U.S., likely
because:
1) Many residents work outside of Papillion and this data only captures
miles driven within the city limits
2) Papillion proper has a small geographic footprint.

Figure 4.10: Comparison of vehicle miles travelled (VMT) per day per person in Papillion,
Nebraska, and the United States.

As detailed in Table 1.11 in Chapter 1, Papillion residents have one of the
lengthiest commutes in the Omaha metro at about 20.6 minutes. At average
travel speeds that amounts to about 13.5 miles one‐way, or a round trip of
27 miles. That figure is much higher than the 15 VMT per capita per day
derived from MAPA data, and much closer to the state and national averages.
This margin of error for the MAPA data is likely a result of the small
footprint of the city limits in comparison to the metro. For example,
Papillion resident Monty Arc Butterfly who lives near 84th and Cornhusker
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in Papillion but works in downtown Omaha near 16th and Dodge will
commute 12.7 miles, of which only 1 mile is actually in Papillion. Monty’s
remaining VMTs would be counted in other communities, potentially
including La Vista, Ralston, Bellevue, and Omaha depending on the route he
takes.
The most interesting pattern in the VMT data is actually the trend over time.
Both Nebraska and the U.S. saw their average VMT stagnate from 2000 to
2010 after growing from 1980 to 2000, partly due to the economic
downturns in 2001 and 2008. However, average VMT in Papillion increased
by almost 25% from 2000 to 2010. Some of that increase is likely due to
expansion of the city limits and population growth (see Figure 4.11).
Papillion’s population grew 15.5% from 2000 to 2010 while Nebraska and
U.S. populations grew by 6.7% and 9.7% respectively, according to U.S.
Census data. The Nebraska and U.S. values demonstrate that it is possible to
have population growth without concurrently increasing VMT.
Rising VMT is an important trend to monitor if Papillion desires to limit VMT
and limit gasoline consumption, and thereby keep more disposable income
in its residents’ pockets.

Figure 4.12: Comparison of population growth in Papillion (gray) and the change in
vehicles miles travelled (VMT) per day per person (orange).
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The gasoline required to drive 15.1 miles per person per day in 2010 cost
$750 for each Papillion resident—not only those that drive a vehicle—or
almost $14,200,000 total. A typical gasoline price of $3.55/gallon, every 1
VMT reduced in Papillion will save residents about $1,200,000—money
that can instead be used to support local businesses, purchase groceries, or
for local recreation. Therefore it is in the city’s best interest to support urban
planning and design that limits the amount of driving required of its
residents. Examples include incorporating connected neighborhoods that
allow more walking and biking, creating mixed use developments where
residents can easily access a variety of destinations in a compact area,
supporting infill development and redevelopment within the existing city,
and limiting fringe and leapfrog development within the jurisdiction.
City Operations Data
Unlike general transportation within Papillion, the transportation energy
use and cost by the city itself can be measured from fuel purchase receipts.
The city uses both gasoline and diesel fuel for its various vehicles. In order to
determine the amount of energy consumed, the diesel is converted to
gallons of gasoline equivalent, or GGE. The GGE indicates the number of
gallons of gasoline that have the same amount of energy as the volume of
diesel consumed. Figure 4.13 shows the annual total GGE for the city’s
operations.

Figure 4.13: Graph showing annual total fuel consumption by the city of Papillion’s
vehicle fleet as gallons of gasoline equivalent.
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Consumption only tells half of the story. Although Papillion used fewer GGEs
in 2011 than it did in 2010, it is now paying more per GGE than it did in
2008–2010. The increasing cost to the city for each GGE is significant
because its vehicle fleet has also become less efficient. In 2008 the fleet was
achieving almost 7.8 miles/GGE, but in 2011 the fleet collectively achieved
only 6.5 miles/GGE. When comparing 2008 to 2011, more than 60 percent of
the change to the fleet’s fuel efficiency is tied to the police and fire
departments. Though these are necessary services, because they are large
components of Papillion’s fuel consumption, improving the efficiency of the
vehicles and establishing routine replacement programs will provide
maximum returns. Maintaining a contiguous development pattern will also
allow the city to service these areas more effectively and efficiently.
Moreover, vehicle efficiency in all departments will grow more important as
the cost of fuels continue to climb.
Table 4.1: Papillion Fleet Vehicle Energy Consumption by Department, 2008–
2011

ADM: City Hall

14,333

% of
Total
Miles
0.6

825

% of
Total
Fuel
0.3

$2,164

% of
Total
Cost
0.3

17.4

Average
Cost per
Gallon
$2.62

BLDG: Building Insp’ns

92,347

3.9

7,359

2.2

$19,234

2.2

12.5

$2.61

FIRE: Fire Department
GOLF: Eagle/Tara
Maint.
PARK: Park Maint.
PD: Police
Department
REC + SRB: Recr’n
Dept.
SR: Senior Citizen Ctr.

155,571

6.5

41,634

12.5

$109,625

12.6

3.7

$2.63

37,792

1.6

3,208

1.0

$8,510

1.0

11.8

$2.65

140,102

5.9

39,918

12.0

$101,898

11.8

3.5

$2.55

1,137,597

47.7

104,257

31.2

$272,146

31.4

10.9

$2.61

163,565

6.9

17,306

5.2

$46,233

5.3

9.5

$2.67

6,188

0.3

767

0.2

$1,963

0.2

8.1

$2.56

313,314

13.1

89,530

26.8

$228,958

26.4

3.5

$2.56

324,065

13.6

29,329

8.8

$76,679

8.8

11.0

$2.61

2,384,874

‐

334,132

‐

$867,407

‐

7.1

$2.60

Miles
Driven

ST + SWR: Public Wks
WTR: Water
Treatment
TOTAL (2008–2011)
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Cost

Overall
MPG

Figure 4.14: Graph showing the trend in the cost per gallon of gasoline equivalent for the
City of Papillion.

Figure 4.15: Graph showing the trend in the overall efficiency of the City of Papillion’s
vehicle fleet.
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Goals and Conservation Strategies
Goal 1: Grow VMTs at a slower rate than population growth by 2020.
Strategies:


Embrace smart growth principles that limit sprawl and maintain a
certain amount of population density.



Encourage infill development.



Support or encourage mixed‐use developments throughout the city.



Support or encourage new development to include features that are
conducive to walking, biking, and transit. Examples are ensuring that
new development is adjacent to existing development (not leap‐
frogging) and that there are connections for multiple modes of travel
among new and old developments.



Create design regulations that provide options to build‐through with
urban services in the future.



Plan multi‐use trails that connect neighborhoods, employers, and
commercial areas.



Adopting a complete streets policy for the city to ensure that
roadways provide adequate space for multiple modes of
transportation.



Encourage employers in the city to provide incentives for their
employees to carpool or use other commuting modes.



Include the cost of energy consumption in estimates of the impact
new development will have on the cost of providing public
infrastructure and services.



Encourage increased use of existing but underutilized infrastructure.



Work with Metro Transit to ensure a guaranteed funding source that
will support the extension of bus service into the city.

Goal 2: Improve the efficiency of the city’s vehicle fleet to 8 miles per GGE by
2020 (currently at 6.5 miles per GGE).
Strategies:
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Train city employees on efficient driving techniques, including trip‐
chaining and trip‐aggregation.
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Encourage the use of telecommunication or video conferencing for
meetings when appropriate.



Adopt a proactive maintenance policy to ensure city vehicles are
running as efficiently as possible.



Adopt a no‐idling policy for city vehicles.



Develop a plan to phase‐in more efficient vehicles.



Consider pilot programs for vehicles that run on cleaner alternative
fuels such as biodiesel and natural gas.



Provide incentives for employees who commute by modes other
than single occupant, conventionally‐powered and conventionally‐
fueled vehicles.



Continue to purchase vehicles that operate on CNG (Compressed
Natural Gas) when warranted by their operational needs.

Buildings
Buildings use energy for heating and cooling and to power machines, lights,
computers, and other electronics. Couple building energy use with the fact
that buildings are around for decades if not hundreds of years, and the
energy used over the life of the building can far exceed the energy used in
the materials and construction of the building.
This section generally addresses energy use within buildings, including the
three primary building types of commercial, industrial, and residential.
Agriculture (industrial) and some civic uses such as parks and recreation
(commercial) are not building‐specific, but in many cases the strategies that
apply to one sector will apply to the other two. As with transportation, this
section will first look at city‐wide data and then look at the City of Papillion’s
operational data before outlining goals and strategies.
City-Wide Data
Energy used in buildings in urban areas typically comes from two sources:
electricity and natural gas. Figures 4.16 and 4.17 compare the expenses and
use of energy by resource. Energy use in the commercial, industrial, and
residential sectors is primarily tied to electricity and natural gas and
accounts for about 75% of energy used in the city. This figure is
consistent with Sarpy County as a whole, but the breakdown within that
75% is much different. In Papillion more energy is used for residential and
commercial buildings than industrial.
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Figure 4.16: Graph showing the breakdown of the sources of energy used in the City of
Papillion.

Figure 4.17: Graph showing the breakdown of the money spent on energy in the City of
Papillion.

As shown in Figures 4.18 through 4.21 below (and previously in the energy
use by sector profile in Figure 4.5), the residential sector is by far the largest
energy consumer. The industrial sector is typically the largest energy
consumer in Nebraska and the U.S., but given the small amount of industrial
land use in Papillion it is not surprising that this sector is a relatively small
component of the city’s energy profile. The graphs in Figures 4.18 through
4.21 show the breakdown of expenses for and use of electricity and natural
gas in each of the commercial, industrial, and residential sectors for 2010.
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Figure 4.18: Breakdown of the end‐use sectors for electricity in Papillion.

Figure 4.19: Breakdown of the end‐use sectors for electricity expenses in Papillion.
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Figure 4.20: Breakdown of the end‐use sectors for natural gas in Papillion.

Figure 4.21: Breakdown of the end‐use sectors for natural gas expenses in Papillion.

The data shows that the City of Papillion should concentrate its energy
conservation efforts and policies on the residential sector, which is the
largest consumer of natural gas as well as the largest consumer of electricity.
This is consistent with the fact that residential land use also dominates
Papillion’s development. The benefits of residential energy efficiency are
considerable, as every dollar saved in a resident’s wallet is often spent back
in the local economy supporting local businesses and creating local tax
revenue.
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Like transportation, even though Papillion’s energy consumption per capita
is better compared to other jurisdictions (see Figure 4.3, above), there is a
rising trend in both electricity and natural gas use. This is especially true
when compared to 2009 when the recession caused a reduction to energy
consumption across the country. Combining rising consumption with rising
prices for these utilities will cause the cost to residents to climb at an
accelerated pace. Therefore it is also in the best interest of the city to explore
mechanisms that will limit the growth in overall energy consumption across
the city. The graphs in Figures 4.22 and 4.23 illustrate the annually rising
consumption of electricity and natural gas.

Figure 4.22: Graph showing total overall
annual electricity consumption in Papillion
from 2008 to 2011. There is a slight increase
over time.

Figure 4.23: Graph showing total overall
annual natural gas consumption in Papillion
from 2008 to 2011. There is a slight increase
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City Operations Data
Compared to the city‐wide energy consumption, Papillion’s city operations
are performing quite well. While the city’s population has continued to grow,
the city government has not grown. In fact, the city used about 20% less
natural gas in 2010 and 2011 than in 2008 and 2009. This reduction may be
related to the fact that average annual temperatures in 2010 and 2011 were
0.8% and 1.6% higher than the 30‐year average normal, respectively.
However, without a similar trend in city‐wide natural gas use, it is more
likely that recent energy conservation measures have had an impact on
natural gas use. The graphs in Figures 4.24 and 4.25 show the annual
electricity and natural gas consumption for city operations in recent years.

Figure 4.24: Graph showing total
overall annual electricity consumption
for the City of Papillion’s operations
from 2008 to 2011.

Figure 4.25: Graph showing total overall annual
natural gas consumption for the City of Papillion’s
operations from 2008 to 2011.
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The recent drop in natural gas consumption is especially apparent in the
2011 energy consumption and expense profiles for city operations.
Electricity dominates the energy profile for city operations, followed by
transportation. The graphs in Figures 4.26 and 4.27 illustrate this point.

Figure 4.26: Graph showing the profile for the type of energy consumed by the City of
Papillion’s operations in 2011.

Figure 4.27: Graph showing the profile for energy‐related expenses by the City of
Papillion’s operations in 2011.

The data indicates that Papillion will have the greatest return on its
investment by focusing on ways to reduce electricity consumption, which
accounts for 61% of the energy it uses and 74% of the money it spends on
energy. Electricity is also the only one of the three sources for which the
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expenses are a larger percentage of the total than the consumption, meaning
the city spends more on electricity yet gets less energy for its money than
natural gas or transportation fuel.
Goals and Conservation Strategies
When considering strategies related to energy efficiency in buildings, there
is a common perception that energy‐efficient buildings are more expensive
to build; a perception that can affect behavior. In fact, creating an energy
efficient building simply involves making different choices, and often costs
about the same as a building created with traditional construction methods
and materials. Another possible challenge is the large number of “green”
building standards available. There are many: U.S. Green Building Council’s
LEED system, the U.S. Environmental Protection Agency’s ENERGY STAR
system, the federal HOME STAR program, net zero buildings, passive
buildings, the Living Building Challenge, and so on. Regardless of what
program or standards are used, designers and builders can use these tools to
make choices that improve energy efficiency in buildings.
Goal 3: Reduce the percentage of total energy used for residential buildings
and the percentage of land used for residential buildings.
Strategies:
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Review and evaluate impact of adopting codes that require use of
more energy efficient measures than the current code and would
support energy efficiency upgrades to new and existing buildings of
all types.



Educate homeowners and developers on practical energy efficiency
measures, alternative energy codes, and the standards used within
green building frameworks.



Promote best practices related to building energy efficiency,
including building systems, effective siting and landscaping, and
renewable energy integration.



Identify, evaluate, and remove barriers to construction of buildings
that are not dependent on the grid for their energy.



Encourage residential and commercial energy evaluations and
upgrades.
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Goal 4: Increase the number of buildings in Papillion built to LEED or
equivalent standards.
Strategies:


Educate and train building owners and developers on the available
energy efficiency‐related frameworks and support their use through
training, programs, or processes



Consider using an energy efficiency framework for the next city
building to be constructed or renovated as an example project for
Papillion residents.

Goal 5: For city operations, minimize increases in natural gas consumption
levels.
Strategies:


Evaluate building temperature set points during the heating season



Automate temperature control for new buildings and consider
retrofitting existing buildings.



Increase insulation levels on new buildings and consider retrofitting
existing buildings.

Goal 6: For City operations, reduce electricity consumption by 20% by 2020.
Strategies:


Engage with OPPD’s Lighting Incentive Program to complete an audit
of the lighting in city buildings and consider completing retrofits
using the incentives available through the program.



Assess the potential to save electricity by upgrading street lighting to
more energy efficient bulb types.



Adopt policies or technological solutions to shut down computers
and computer peripherals overnight and on the weekends.



Create and install point of use prompts that remind city employees
to turn off lights when not in use.



Conduct an audit of city building systems and develop a plan for
upgrading building mechanical equipment. Oftentimes the oldest
equipment is the least efficient and should be replaced first.



Evaluate building temperature set points in the summer and adopt
curtailment measures to help reduce the city’s demand charge for
summer peak. Examples include: shutting blinds and keeping lights
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off during the day to limit heat gain and reduce load on cooling
equipment.


Incorporate energy standards into the city’s purchasing policies and
give preference or extra consideration to equipment that carries an
Energy Star or equivalent label.



Replace all incandescent bulbs in city buildings with compact
fluorescent bulbs or LED bulbs.



Develop a policy around the use of employee “convenience” items
(e.g., space heaters, phone chargers, coffee pots, microfridges) that
increase electricity loads and draw phantom loads.



Benchmark the city’s buildings using the Department of Energy’s
ENERGY STAR system and use it to track progress on energy
efficiency.



Research partners, such as energy service companies, to help with
energy efficiency upgrades.



Increase telecommuting options, where appropriate.

Renewable Energy
As hot a topic as renewable energy is, energy conservation is truly the more
immediate solution to address energy challenges and rising energy costs.
However, in the long term, renewable energy sources must become a greater
component of available energy sources because energy will continue to be
needed even as non‐renewable sources—such as oil, coal, and natural gas—
are depleted.
Electricity
In terms of electricity, Nebraska is strictly a public power state, and the
Omaha Public Power District (OPPD) provides all of the grid‐connected
electricity in Papillion. The electricity on OPPD’s system is supplied by a
variety of sources, including a nuclear power plant. Based on OPPD’s 2011
annual report, it produces a total of 3,222.7 MW and purchases about 142.4
MW from renewable sources. According to that annual report, OPPD hopes
to increase its percentage electric power generated by renewable resources.
Due to the terrain and ecosystems throughout Sarpy County, it is difficult to
site a large‐scale wind or solar photovoltaic (PV) project anywhere in the
county, including Papillion. However, there are opportunities for distributed
systems at the neighborhood or building‐level. Recent advances in solar PV
technology and rising electricity prices will make distributed generation via
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solar PV more economically viable. Papillion and its residents can look to
this technology as a good option to help offset some of the use of electricity
from OPPD’s grid.
Small‐scale wind projects, although possible, may not be as viable as
distributed solar PV in terms of electricity generation. There are many
available wind turbine designs suitable for urban areas and there may be
viable applications for these throughout Papillion at the scale of a retail
development, neighborhood, or residence.
A more remote possibility is the use of the West Papillion Creek reservoirs
and Papillion Creek to operate micro‐scale hydroelectric generators. Such
projects would need to overcome many challenges in terms of the design
and environmental impact as well as involve a wide range of stakeholders
including OPPD, the Natural Resources District, and any downstream
riparian owners.
Natural Gas
In terms of natural gas, Black Hills Energy is the primary provider in
Papillion, although Constellation New Energy provides some natural gas as
well. One alternative to these traditional natural gas sources is the Sarpy
County Landfill. The landfill is currently fitted with the equipment to flare
the natural gas, although past analyses have determined that capturing and
selling that supply is not cost effective. However, the city may determine
that it wants to make use of this nearby resource and lead a coalition to
capture it for resale. Another option would be for Papillion to pay for the
infrastructure to use that natural gas in return for a long‐term fixed price
contract with the utility to guard against volatile natural gas prices. The
feasibility of this option would depend on how closely the landfill’s natural
gas output matches the needs of city operations.
Additional Alternatives
While electricity and natural gas are two of the primary sources of energy
used in Papillion, there are other options for renewable energy use,
including transportation. As mentioned in the strategies for transportation,
one option for renewable transportation energy are biofuels. Biofuels such
as diesel can be made from waste cooking oils that might otherwise end up
in a landfill. Papillion can either operate its own diesel vehicles using biofuel,
or else support the production of biofuels within city limits.
Solar energy does not always have to be captured as electricity. The record
hot summer of 2012 is a reminder that the sun can also be used for direct

Chapter Four: Energy

27

heating. Solar hot water systems are actually very efficient means for
producing hot water in homes and businesses.
Finally, although it is not strictly a renewable energy source as it requires
electricity, geothermal or ground source heat pumps often prove to be more
efficient and cost‐effective than traditional furnaces and air conditioners.
Goals and Strategies
Goal 7: Increase the number of buildings within Papillion’s jurisdiction that
incorporate some form of renewable energy.
Strategies:


Evaluate city building and zoning codes to identify regulations that
might inhibit or prohibit incorporation of renewable energy into
buildings (e.g., rooftop solar PV).



Consider a policy that renewable energy projects on buildings will be
considered for appropriateness but not prohibited as a matter of
regulation.



Identify opportunities to educate the public on how renewable
energy generation works with new and existing buildings, and host
or support events that give the public access to this information.

Goal 8: Develop a plan for incorporating renewable energy resources into
city operations.
Strategies:
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Periodically reassess the use of landfill gas from the Sarpy County
Landfill.



Identify likely future locations for renewable energy pilot projects,
such as rooftop solar PV and hot water, small‐scale wind generation,
and other sources.



Consider working with students and professionals involved in the
research and implementation of renewable energy technology to
help develop the city’s renewable energy plan.



Continue dialogue with OPPD and natural gas providers to work
together on mutual renewable energy goals.
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CONCLUSION
The data collected show that Papillion has a head‐start on per capita energy
consumption compared to other communities, but that expected growth in
and around the community could lead to increased consumption through
land use changes and growth in vehicle miles travelled. As a community,
Papillion is well‐situated to take control of its energy future by remaining
mindful of the potential for increased energy use that typically accompanies
growth. Papillion must look to strategies that help the community develop
efficiently such as mixed‐use development, destinations connected by
multiple modes of transportation, and encouraging energy efficiency and
innovation in all end use sectors, especially residential.
Administratively, Papillion’s city operations have demonstrated in the past,
and present, an ability to improve energy efficiency. Papillion’s city
operations should continue to look for ways to improve the efficiency of the
vehicle fleet, but will realize maximum returns by taking action to reduce
electricity consumption, which is the city’s largest energy source and largest
energy expense.
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