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EXECUTIVE SUMMARY

IMPROVING ENERGY EFFICIENCY
OF FACILITIES

Introduction

The Indiana Department of Transportation (INDOT) has entered

into an agreement with the Purdue University Manufacturing

Extension Partnership (MEP) to perform energy assessments on

six sites. These sites—the Research and Development building in

West Lafayette, the Crawfordsville administration building, the

Falls City Sub-District building, the Greensburg Unit building,

the Frankfort Sub-District building, and Central Materials and

Testing building in Indianapolis—were selected to represent the

variety of building types typical for INDOT’s portfolio.

This energy assessment report identifies, evaluates, and prior-

itizes energy-saving projects. Purdue MEP provided a compre-

hensive energy assessment of each site, and many energy efficiency

measures (EEMs) were identified that could reduce annual energy

costs. We also researched available incentives from local utilities

and calculated the payback period for each EEM.

As a result of the assessments, six reports have been generated to:

N Provide a benchmarking analysis to show energy perfor-

mance relative to similar buildings

N Provide insight into the historical energy usage patterns of

the facility

N Present recommended EEMs for consideration

N Provide analysis to determine first order approximate costs

and savings for each EEM

N Discover opportunities for incentives that may be available

to help fund energy improvements

Findings

If all recommended EEMs for all six locations are implemented,

this would yield an average annual cost savings of over 30% off the

current utility costs. Of the six selected sites, Central Materials and

Testing is the largest portion of the cost.

Each of the six sites has unique EEM recommendations detailed

in the individual reports. Some common themes that are consis-

tent throughout the sites include:

N Switching lighting from T12 or higher wattage T8 to lower

wattage T8 or LED

N Replacing exterior HID lights with LED

N Installing automatic sensors for lighting in certain areas with

low occupancy

N Updating older mechanical equipment with high-efficiency

replacements

N Installing better controls to manage HVAC equipment, which

may include setbacks, programmable thermostats, BAS,

or outside air resets

See Appendix A to this report for lighting options spec sheets

for all sites. See Appendix B to this report for specific HVAC

equipment options spec sheets for sites.

Implementation

Prior to the on-site assessment, INDOT provided 12–24 months

of utility data to the assessment team. The consumption data was

analyzed and compared to cooling degree days (CDD) and heat-

ing degree days (HDD) for weather normalization. Any observed

anomalies were flagged for further questioning and a preliminary

utility analysis was generated for discussion purposes.

On the day of the on-site assessment, the facility personnel at

each site provided background information on the facility’s primary

energy systems as well as previous and planned renovations and

projects. The assessment team then did a walk-through of the various

types of spaces, including meeting rooms, lab spaces, offices, break

areas, common areas, and so forth. The assessment team investigated

the mechanical rooms to observe the HVAC equipment.

Data collected on site was used to perform detailed energy

calculations. Potential alternatives were investigated and a cost analysis

performed to determine which solutions were feasible and cost-

effective. Recommendations were made, including proposed energy

reduction, cost savings, applicable incentives, and simple payback

periods. This information was presented to INDOT in the form of

an energy assessment report for each of the six individual sites.

Next steps for implementation and verification include:

N Evaluating all recommended measures collectively

N Identifying EEMs to pursue first

N Obtaining cost estimates from outside contractors

N Performing energy efficiency updates at selected sites

N Tracking energy costs and comparing to weather normalized

historical data

N Determining best practices for implementing across the

state
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1. INTRODUCTION

The Indiana Department of Transportation (INDOT)
has entered into an agreement with the Purdue Uni-
versity Manufacturing Extension Partnership (MEP)
to perform energy assessments on six sites. The six sites
were selected to represent a variety of types of build-
ings typical for INDOT’s portfolio. These include the
Research and Development building in Lafayette, the
Crawfordsville administration building, the Fall City Sub-
District building, the Greensburg Unit building, the
Frankfort Sub-District building, and the Central Materials
and Testing building in Indianapolis.

This energy assessment report identifies, evaluates,
and prioritizes energy-saving projects. Purdue MEP pro-
vided a comprehensive energy assessment of each site,
and many energy efficiency measures (EEMs) were identi-
fied, with the potential to save in annual energy costs.
We also researched available incentives from local
utilities and calculated the payback period for each
EEM.

As a result of the assessments, six reports have been
generated in order to:

N Provide a benchmarking analysis to show energy perfor-
mance relative to similar buildings

N Provide insight into the historical energy usage patterns
of the facility

N Present recommended energy efficiency measures (EEM)
for consideration

N Provide analysis to determine first order approximate
costs and savings for each EEM

N Discover opportunities for incentives that may be avail-
able to help fund energy improvements

In collaboration with the energy assessments, Purdue
MEP worked with INDOT to provide instruction and
facilitation in the Energy Star Portfolio Manager tool.
Making energy improvements requires understanding
your baseline, and setting clear targets for reductions in
energy use. The Portfolio Manager Tool allows online
tracking, sharing, and reporting on energy use in mul-
tiple buildings, making it a good option for users with
numerous facilities. Working with INDOT, utility con-
sumption information was entered into an online, share-
able platform, which allows INDOT to track, review,
and compare ongoing progress for every site in their
portfolio. This free tool will be explored for possible
future expansion to all sites.

2. ENERGY ASSESSMENTS

2.1 Research and Development Building (Figure 2.1 and
Table 2.1)

The Research and Development building site is a
compound that includes lab spaces, high bay garage
spaces, and office spaces.

Purdue MEP provided a comprehensive energy assess-
ment of the Research and Development building on
October 28, 2015, and 69 energy efficiency measures
(EEMs) were identified, with the potential to save an

estimated $38,000 in annual energy costs, which would
pay for themselves in a little over 3 years through the
annual energy savings. After lighting incentives from
Duke Energy and Vectren, the payback period drops to
2.3 years. The reoccurring cost savings opportunities in
this assessment represent a 46% reduction in the site’s
annual utility costs.

See Appendix C for spec sheets for the major equip-
ment recommended and Appendix D for the calcula-
tions for determining the boiler sizing at the Research
site.

2.2 Crawfordsville Administration Building (Figure 2.2
and Table 2.2)

The Crawfordsville District administration building
is located in Crawfordsville, Indiana, and houses such
functions as Planning, Permits, Highway Management
and Human Resources among others.

Purdue MEP provided a comprehensive energy assess-
ment of the administration building on November 18,
2015, and 45 energy efficiency measures (EEMs) were
identified, with the potential to save an estimated $21,000
in annual energy costs, which would pay for themselves
in 1.3 years through the annual energy savings. After incen-
tives from Tipmont REMC and Vectren, the payback
period drops to 1 year. The reoccurring cost savings
opportunities in this assessment represent a 35% reduc-
tion in the site’s annual utility costs.

2.3 Frankfort Sub-District Building (Figure 2.3 and Table 2.3)

The Frankfort Sub and Unit buildings are located in
Frankfort, Indiana, and are primarily used as a hub
of operations for vehicle maintenance, vehicle washing,
snow plowing, salting and sanding operations. The Indiana
Department of Transportation (INDOT) has entered into
an agreement with the Purdue University Manufacturing
Extension Partnership (MEP) to perform audits on six
sites. The six sites were selected to represent a variety of
types of buildings typical for INDOT’s portfolio.

This energy assessment report identifies, evaluates,
and prioritizes energy-saving projects.

Purdue MEP provided a comprehensive energy assess-
ment of the Frankfort site on November 18, 2015, and
42 energy efficiency measures (EEMs) were identified,
with the potential to save an estimated $13,000 in annual
energy costs, which would pay for themselves in 1.5 years
through the annual energy savings. After incentives
from Vectren, the payback period drops to 1.4 years. The
reoccurring cost savings opportunities in this assess-
ment represent a 33% reduction in the site’s annual
utility costs.

2.4 Falls City Sub-District Building (Figure 2.4 and Table 2.4)

The Falls City Sub building and the Sellersburg
Unit building are located in Clarksville, Indiana, and
house such functions as vehicle maintenance, road salting/
plowing and emergency roadside assistance. There are

Joint Transportation Research Program Technical Report FHWA/IN/JTRP-2016/29 1



TABLE 2.1
Energy Efficiency Snapshot: Research and Development Building

Implementation Cost

Annual

Savings

Simple

Payback

Before Incentive

(Years)

Simple

Payback

AFTER Incentive

(Years)Item # Category Description

Initial

Cost

Utility

Incentive

Cost After

Incentive

1 Lighting Retrofit T12s & T8s with LED

Replace high bay lights

Install occupancy sensors

Rezone select lighting circuits

$60,769 $19,609 $41,160 $13,528 4.5 3.0

2 Controls Outside air resets on VAV AHU set points

Equipment shutdowns at night

Unoccupied space temperature resets

Programmable thermostats in garages

Rebalance fume hoods

$23,200 $7,684 $15,516 $14,201 1.6 1.1

3 Mech. Install high-efficiency condensing boilers

Repair and cover VRF refrigerant piping

$30,000 $3,000 $27,000 $7,417 4.0 3.6

4 Façade Replace vestibule glass

Insulate block walls

Replace overhead doors in Superpave

garage

Install skylights for daylighting garages

TBD $0 TBD $1,984 TBD TBD

5 Water Replace power flush toilets with low flush

models

Replace tank style toilets with low flush

models

Replace sink aerators

$2,260 $0 $2,260 $931 2.4 2.4

6 Other Evaluate electric rate change

Stormwater credits

TBD TBD TBD TBD TBD TBD

Total recommended $116,229 $30,292 $85,937 $38,063 3.1 2.3

Figure 2.1 Annual energy costs: Research and Development building.
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also salt storage buildings and a hot-start system serving
25 highway vehicles.

Purdue MEP provided a comprehensive energy assess-
ment of the Sub, Unit building and the Hot Start
System on January 19, 2016, and 36 energy efficiency
measures (EEMs) were identified, with the potential
to save nearly $12,000 in annual energy costs, which
would pay for themselves in 3.3 years through the annual
energy savings. After incentives from Duke Energy
and Vectren, the payback period drops to 2.6 years.
The reoccurring cost savings opportunities in this assess-

ment represent a 37% reduction in the site’s annual
utility costs.

2.5 Greensburg Unit Building (Figure 2.5 and Table 2.5)

The Greensburg Unit building is located in Clarksville,
Indiana, and houses such functions as vehicle main-
tenance and road salting/plowing.

Purdue MEP provided a comprehensive energy assess-
ment of the Greensburg Unit building on February 17,
2016, and five energy efficiency measures (EEMs) were

TABLE 2.2
Energy Efficiency Snapshot: Crawfordsville Administration Building

Implementation Cost

Annual

Savings

Simple Payback

Before Incentive

(Years)

Simple Payback

AFTER Incentive

(Years)Item # Category Description

Initial

Cost

Utility

Incentive

Cost After

Incentive

1 Lighting Install 28W T8 fluorescent tubes

Install occupancy sensors

$3,362 $426 $2,936 $932 3.6 3.1

2 Controls Outside air resets on VAV AHU set points

Equipment shutdowns at night

Unoccupied space temperature resets

Replace thermostats and implement night

setbacks

$23,900 $7,207 $16,693 $19,007 1.3 0.9

3 Mech. Replace obsolete VAV boxes TBD $0 TBD TBD TBD TBD

4 Façade Replace lobby and side doors TBD $0 TBD $434 TBD TBD

5 Water None $0 $0 $0 $0

6 Other Install timer and tank blanket on

domestic hot water

$300 $0 $300 $542 0.6 0.6

Total recommended $27,562 $7,633 $19,929 $20,915 1.3 1.0

Figure 2.2 Annual energy costs: Crawfordsville administration building.

Joint Transportation Research Program Technical Report FHWA/IN/JTRP-2016/29 3



identified, with the potential to save over $2,600 in ann-
ual energy costs, which would pay for themselves in 1.2
years through the annual energy savings. After incentives
from Vectren, the payback period drops to 1.0 years. The
reoccurring cost savings opportunities in this assessment
represent a 9% reduction in the site’s annual utility costs.

For example, in Greensburg, the 175W MH exterior
lighting is recommended to be replaced with LED
lighting for $1,190. There are seven fixtures and the per
fixture cost is $170 ($120 for the PCT lamp and $50 to
install). This is a lamp replacement only. The lamp just
screws into the existing fixtures. See Appendix A for
additional information on sample lighting products.

2.6 Central Materials and Testing Building (Figure 2.6
and Table 2.6)

Central Material Testing is located in Indianapolis,
Indiana, and houses labs to test chemicals, concrete,
cement, aggregate, steel and rubber samples from con-
struction projects.

Purdue MEP provided a comprehensive energy assess-
ment of Central Material Testing on March 22 and 23,
2016, and many energy efficiency measures (EEMs) were
identified, with the potential to save more than $42,000
in annual energy costs, which would pay for themselves
in 5.3 years through the annual energy savings. After

TABLE 2.3
Energy Efficiency Snapshot: Frankfort Sub-District Building

Implementation Cost

Annual

Savings

Simple Payback

Before Incentive

(Years)

Simple Payback

AFTER Incentive

(Years)Item # Category Description

Initial

Cost

Utility

Incentive

Cost After

Incentive

1 Lighting Replace T8 32W tubes with 28W

Replace high bay lights

Install occupancy sensors

$5,595 $0 $5,595 $1,035 5.4 5.4

2 Controls Unoccupied space temperature resets

Programmable thermostats in garages

$3,800 $1,880 $1,920 $4,368 0.9 0.4

3 Mechan. None $0 $0 $0 $0 0.0 0.0

4 Façade None $0 $0 $0 $0 0.0 0.0

5 Water None $0 $0 $0 $0 0.0 0.0

6 Other Water meter replacements

Gas meter replacement

Find and repair compressed air leaks

Install timers on shop equipment

$10,100 $0 $10,100 $7,615 1.3 1.3

Figure 2.3 Annual energy costs: Frankfort Sub-District building.
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incentives from IPL and Citizens Energy, the payback
period drops to 4.5 years. The reoccurring cost savings
opportunities in this assessment represent a 29% reduc-
tion in the site’s annual utility costs.

NOTE: The facility’s future is currently not clear and
nearly all of the opportunities identified have simple paybacks
of four years or more. What’s more, the roof was not included

in the measures recommended based on payback, but is a
critical repair which must be done if this building is going to be
continue to be occupied. Also, the ventilation at this site was
noted to be less than the current standards, both in the office
area and the lab areas. This means that a new facility would
use considerably more energy. This assessment needs to be
reviewed keeping these other considerations in mind.

TABLE 2.4
Energy Efficiency Snapshot: Falls City Sub-District Building

Implementation Cost

Annual

Savings

Simple Payback

Before Incentive

(Years)

Simple Payback

AFTER Incentive

(Years)Item # Category Description

Initial

Cost

Utility

Incentive

Cost After

Incentive

1 Lighting Replace T12 40W tubes with LED

Replace high bay lights

Install occupancy sensors

$14,858 $5,351 $9,507 $3,105 4.8 3.1

2 Controls Install programmable thermostats and

implement unoccupied space temperature

resets

Install timers on sub building exhaust fans

$7,600 $490 $7,110 $2,838 2.7 2.5

3 Mech. Install waste oil burning heater in the unit

heater

$10,000 $2,189 $7,811 $3,680 2.7 2.1

4 Façade Reseal overhead doors $600 $0 $600 $678 0.9 0.9

5 Water None $0 $0 $0 $0 0.0 0.0

6 Other Install smart controls on hot start system

Find and repair compressed air leaks

Install timer on air compressor

$5,700 $0 $5,700 $1,490 3.8 3.8

Total recommended $38,758 $8,030 $30,728 $11,791 3.3 2.6

Figure 2.4 Annual energy costs: Falls City Sub-District building.
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TABLE 2.5
Energy Efficiency Snapshot: Greensburg Unit Building

Implementation Cost

Annual

Savings

Simple Payback

Before Incentive

(Years)

Simple Payback

AFTER Incentive

(Years)Item # Category Description

Initial

Cost

Utility

Incentive

Cost After

Incentive

1 Lighting Replace high bay lights $1,190 $0 $1,190 $288 4.1 4.1

2 Controls Install programmable thermostats and

implement unoccupied space temperature

resets

$1,600 $592 $1,008 $2,037 0.8 0.5

3 Mech. None $0 $0 $0 $0 0.0 0.0

4 Façade Adjust overhead doors $300 $0 $300 $303 1.0 1.0

5 Water None $0 $0 $0 $0 0.0 0.0

6 Other Investigate alternate water rate or meter size $0 $0 $0 $0 0.0 0.0

(All measures analyzed) $5,042 $ 592 $4,450 $2,883 1.7 1.5

Total recommended $3,090 $592 $2,498 $2,627 1.2 1.0

Figure 2.5 Annual energy costs: Greensburg Unit building.
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TABLE 2.6
Energy Efficiency Snapshot: Central Materials and Testing Building

Implementation Cost

Annual

Savings

Simple Payback

Before Incentive

(Years)

Simple Payback

AFTER Incentive

(Years)Item # Category Description Initial Cost

Utility

Incentive

Cost After

Incentive

1 Lighting Retrofit T12s & T8s with LED

Replace exterior lights with LED

Install occupancy sensors

$78,700 $27,455 $51,245 $23,793 3.3 2.2

2 Controls Outside air resets on VAV AHU set

points

Equipment shutdowns at night

Unoccupied space temperature resets

Rebalance fume hoods

Replace timers on exhaust systems

$105,500 $5,040 $100,460 $10,634 9.9 9.4

3 Mech. Install high-efficiency condensing boilers

Find and repair hot water/cold water tie-in

$26,000 $1,750 $24,250 $4,356 6.0 5.6

4 Façade Replace roof

Replace single pane windows and install

insulated panels in areas where

dropped ceilings have been installed

$0 $0 $0 $0 0.0 0.0

5 Water None $0 $0 $0 $0 0.0 0.0

6 Other Move transformers to outside pad

Explore natural gas test oven options

Combine transformer account with

general use electric accounts

$17,000 $0 $17,000 $3,900 4.4 4.4

(All measures analyzed) $ 1,577,200 $ 34,245 $1,542,955 $ 49,641 31.8 31.1

Total recommended $227,200 $34,245 $192,955 $42,683 5.3 4.5

Figure 2.6 Annual energy costs: Central Materials and Testing building.
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3. ENERGY TRACKING

In collaboration with the energy assessments, Purdue
MEP worked with INDOT to provide instruction and
facilitation in the Energy Star Portfolio Manager tool.
This is a no-cost, online platform that allows electronic
data sharing between departments and other connected
contacts on Portfolio Manager.

Making energy improvements requires understand-
ing your baseline, and setting clear targets for reduc-
tions in energy use. The Portfolio Manager Tool allows
online tracking, sharing, and reporting on energy use in
multiple buildings, making it a good option for users
with numerous facilities.

Working with INDOT staff, Purdue MEP provided
two days of training best practices for utilizing the Port-
folio Manager tool. During and after the on-site train-
ing, profiles for each of the six locations were created,
including basic information on square footage, number
of occupants, types of use, hours of operation, etc. Actual

energy and water consumption data was then entered
into an online, shareable platform, which allows INDOT
to track, review, and compare ongoing progress for every
site in their portfolio. This free tool will be explored for
possible future expansion to all sites.

3.1 Portfolio Manager Website

Figures 3.1, 3.2, and 3.3 are examples of what the
Portfolio Manager tool looks like when you log in to
access the information on your facilities. These partial
screenshots demonstrate a clean, user-friendly layout
with understandable navigation and structure.

3.2 Reporting Capabilities

The Portfolio Manager tool comes with several options
for automatic report generation. In addition to these pre-
loaded reports that you can select from, you can also
create your own custom template to meet needs specific to

Figure 3.1 Portfolio Manager: summary tab.
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your organization. Reports can be graphics based, or also
downloaded in excel spreadsheets for further analysis and
manipulation. Figures 3.4, 3.5, 3.6, and 3.7 are examples
of the pre-loaded reporting capabilities, demonstrating the
current information for all INDOT buildings already
entered into Portfolio Manager.

3.3 Recommendations

The work performed as part of the report is a critical
starting point. Establishing the baseline energy usage
for multiple buildings allows INDOT to make informed
decisions about which recommended EEMs will be pur-
sued. Sustaining energy cost savings is more difficult,
and requires ongoing tracking and reporting on energy

consumption at each site. It is recommended that
INDOT continue to work with the available reporting
tools and enter updated energy consumption data quar-
terly in order to monitor ongoing improvements in
energy use. Learning which features are valuable from
the free Portfolio Manager tool will enable INDOT to
further determine what needs are moving forward, with
either this tool or a subscription tracking tool. As energy
improvement projects are completed, understanding and
tracking the energy usage data with comparison to the
baseline will be a key component to validating the energy
savings and simple payback for various EEMs. Once this
tracking is completed for the six buildings included in this
study, extrapolation will be much easier, to expand the
most effective measures to sites throughout the state.

Figure 3.2 Portfolio Manager: energy tab.
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Figure 3.3 Portfolio Manager: goals tab.
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Figure 3.4 Reporting: energy performance data.
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Figure 3.5 Reporting: weather normalized site EUI.
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Figure 3.6 Reporting: energy cost intensity.
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RESOURCE

Deru, M., Kelsey, J., Pearson, D., et al. (2011). ASHRAE

procedures for commercial energy audits (2nd ed.). Atlanta,

GA: ASHRAE.

Figure 3.7 Reporting: greenhouse gas emissions.
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APPENDICES

The appendices that follow are also available for download at http://dx.doi.org/10.5703/1288284316356.

Appendix A: Spec Sheets for Lighting

Appendix B: Spec Sheets for HVAC

Appendix C: Spec Sheets for Major Equipment Recommended

Appendix D: Calculations for Determining Boiler Sizing at Research Site
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About the Joint Transportation Research Program (JTRP)
On March 11, 1937, the Indiana Legislature passed an act which authorized the Indiana State 
Highway Commission to cooperate with and assist Purdue University in developing the best 
methods of improving and maintaining the highways of the state and the respective counties 
thereof. That collaborative effort was called the Joint Highway Research Project (JHRP). In 1997 
the collaborative venture was renamed as the Joint Transportation Research Program (JTRP) 
to reflect the state and national efforts to integrate the management and operation of various 
transportation modes. 

The first studies of JHRP were concerned with Test Road No. 1 — evaluation of the weathering 
characteristics of stabilized materials. After World War II, the JHRP program grew substantially 
and was regularly producing technical reports. Over 1,500 technical reports are now available, 
published as part of the JHRP and subsequently JTRP collaborative venture between Purdue 
University and what is now the Indiana Department of Transportation.

Free online access to all reports is provided through a unique collaboration between JTRP and 
Purdue Libraries. These are available at: http://docs.lib.purdue.edu/jtrp

Further information about JTRP and its current research program is available at:
http://www.purdue.edu/jtrp

About This Report  
An open access version of this publication is available online. This can be most easily located 
using the Digital Object Identifier (doi) listed below. Pre-2011 publications that include color 
illustrations are available online in color but are printed only in grayscale. 

The recommended citation for this publication is: 
Weger, K., & Handy, J. (2016). Improving energy efficiency of facilities (Joint Transportation Re-
search Program Publication No. FHWA/IN/JTRP-2016/29). West Lafayette, IN: Purdue Univer-
sity. http://dx.doi.org/10.5703/1288284316356
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