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Case summaries written by 
PPI Interns 

 
 

Pollution Prevention Institute 
Kansas State University 

133 Ward Hall  
Manhattan, KS 66506-2508  

www.sbeap.org 
Phone:  (800) 578-8898 
Fax: (785) 532-6952 

About the Pollution Prevention Institute: 
 
The Pollution Prevention Institute (PPI) is an agency within Engineering Extension at Kansas 
State University. PPI provides confidential, technical, environmental pollution prevention and 
compliance assistance to businesses and institutions.  PPI also provides resources for environ-
mental management system (EMS) development, energy efficiency, and other assistance to 
communities, hospitals, colleges, and other businesses. 
 
PPIôs vision is for a healthy Kansas environment that fosters economic and environmental sus-
tainability and growth.  PPIôs mission is to promote sustainability through environmental educa-
tion and services to industry and institutions. These services include environmental compliance 
and pollution prevention technical assistance. 
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DIRECTORôS NOTE 

Pollution prevention or P2 is often considered the cornerstone of sustain-
ability.  The K-State Pollution Prevention Intern Program, funded in part 
by the Environmental Protection Agency, helps businesses advance sus-
tainable practices.  The program matches top-level engineering and envi-
ronmental sciences students with Kansas business and industry. After 
attending several days of P2 training, these interns work at their host 
company locations for a period of about 10-weeks over the summer.   
The interns work on well-defined P2 projects to reduce energy use, emis-
sions, and wastes, benefiting the company bottom line and the Kansas 
environment.  
 
Student interns benefit by working directly with business and getting real-
world experience.  Students are supported not only by their host compa-

nies, but by a K-State P2 technical advisor as well. They work on research projects that elimi-
nate or reduceð  
¶ water consumption 
¶ energy use 
¶ air emissions 
¶ hazardous and solid wastes  
¶ employee risks 

  
Since its pilot year in 2006, the program has hosted more than 40 interns at multiple locations 
around the state of Kansas.  Student interns represent several different Kansas universities 
and communities.  Not all P2 recommendations the interns suggest are implemented, but be-
tween 2006 and 2011, recommendations for savings have includedð 
¶  265 million gallons of water 
¶ 10,000 tons of waste 
¶ 71 million kilowatt hours  
¶ 20,000 grams of mercury 
¶ $8 million 
¶ 20,000 MTCO2e 

  
I encourage you to read the 2009, 2010, and 2011 case studies that follow.  You, too, can part-
ner with the Kansas Pollution Prevention Institute for our summer Pollution Prevention Intern 
Program. 
 
Here is what our companies sayð 
We enjoyed having Ryan on site. He was always prompt, courteous, and resourceful, and defi-
nitely had an impact in helping us get our program jump-started in a number of ways.  -
Robbies Fantastic Flexibles (2009) 
 
This was our third year to participate in the P2/E2 Intern program and our first year for the in-
tern to focus on E2 opportunities instead of P2. Emily proved to be a very capable intern, and 
we were very pleased with what she was able to do for Wolf Creek.  - Wolf Creek Nuclear Op-
erating Corporation (2009) 
 
The internship program provided real data for electrical usage and dollars spent on each type 
of lighting fixture.  The internôs discussion and reports helped provided a springboard for imple-
menting projects.  When doing large-scale change-out projects, itôs always good to look at why 
change is needed.  The internôs research provided ample justification.  - The Kickapoo Tribe in 
Kansas (2011) 
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Environmental Health Impacts 

The World Health Organization defines environ-
ment health as ñThose aspects of the human 
health and disease that are determined by factors 
in the environment. It also refers to the theory and 
practice of assessing and controlling factors in the 
environment that can potentially affect health.ò 
Clean air, safe and sustainable water, materials 
and energy resources all contribute to the health of 
our environment and the protection of public 
health.  Pollution prevention (P2) practices are de-
signed to prevent or reduce environmental impacts 
and directly or indirectly prevent or control factors 
that can potentially affect health.  Between 2009 
and 2011, the PPI interns identified dozens of en-
ergy, water, waste, and toxic reduction projects, 
most of which reduce pollution at the source, pro-
tecting health and the environment, conserving 
natural resources.    
 
Energy and Greenhouse Gases:  The PPI intern 
program has documented significant reductions in 
energy use and demand.  In Region 7, most of our 
energy resources come from coal fired power 
plants.  These power plants emit pollutants such 
as arsenic, mercury, chromium, nickel, NOx and 
SOx,  all air pollutants that negatively impact pub-
lic health. These emissions cause respiratory is-
sues for ñsensitive populationsò, such as children 
under 10, the elderly, and those with asthma. 
 
Energy conserved can be linked to reductions in 
greenhouse gases (GHG). In a December 7, 2009 
press release, EPA stated ñGHGs are the primary 
driver of climate change, which can lead to hotter, 
longer heat waves that threaten the health of the 
sick, poor or elderly; increases in ground-level 
ozone pollution linked to asthma and other respira-
tory illnesses; as well as other threats to the health 
and welfare of Americans.ò  The PPI intern pro-
gram has identified 65 energy conservation pro-
jects, which could reduce GHG emissions by 
26,000 metric tons of carbon dioxide equivalents.  
 
Water:  Clean and sustainable water sources are 
critical to sustaining a healthy environment and 
promoting public health.  More than 39 million gal-
lons of water can be saved through the 24 projects 
recommended by the 2009-2011 interns. By re-
ducing the amount of water consumed, environ-

mental health impacts from reduced greenhouse 
gases generated through energy used to heat, 
treat and transport the water are observed, along 
with impacts associated with water treatment.  
 
Chlorine is one of the top three chemicals used in 
water treatment. Chlorine may be released into the 
environment through the process of water chlorin-
ation and during accidents such as a chlorine gas 
leak or a chlorine tank spill or rupture.  The princi-
pal targets of toxicity to chlorine gas are the respir-
atory airways and the eyes.  Chlorine can also re-
act with contaminants in water to form trihalome-
thanes which can cause asthma, bladder cancer, 
and heart disease.  
 
Waste:  The 2009-2011 PPI interns have recom-
mended 15 projects to reduce the amount of waste 
sent to the landfill by 7,600 tons, in many cases 
reducing diesel fuel used to transport the waste to 
the landfill. Diesel fuel emissions contain heavy 
metals, toxics, and possibly most problematic, 
small fine particulates that can impact respiratory 
systems both acutely and chronically.  In addition 
to respiratory impacts, these emissions are known 
carcinogens and contribute to cardiovascular dis-
ease. 
 
Trash in landfills generates methane gas during 
decomposition. Methane gas is a GHG, and alt-
hough not a carcinogen, it can cause asphyxiation 
when present in concentrations above 14%, and 
can cause damage to the central nervous system 
at concentrations above 30%. 
 
Mercury:  Some PPI intern projects targeted and 
challenged healthcare facilities to completely elimi-
nate all patient-care mercury sources.  PPI has 
worked with healthcare for nearly a decade and is 
proud to report that most of the facilities that PPI 
has worked with are now mercury-free with the 
exception of fluorescent lamps and some devises 
used in boiler rooms.  Mercury is a persistent bio-
accumulative and toxic (PBT) substance that en-
ters the food chain, leading to human expo-
sure.  Mercury exposure can lead to respiratory 
tract irritation, gastrointestinal disorders, renal fail-
ure, and neurotoxicity.  
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Executive Summary 

Table 1:  Summary of E2/P2 intern recommendations from 2009, 2010, and 2011 
 

 
 
Table 2:  Summary of H2E and Green Lodging intern recommendations from 2009-2011 

 
 
 
Note: Greenhouse gases shown were calculated using the EPA GHG tool. 
Note 2: To convert energy in kWh to MBTU, use kWh*3.14/1000. 

Category Annual Reduction Annual Cost Savings 

Energy 27,834,000 kWh $1,414,000 

Waste 6,600 tons $407,000 

Water 18,530,000 gallons $70,000 

Material substitutions 
7 tons toxics and 2,500 gallons 

diesel 
$24,000 

Greenhouse gas 14,100 MTCO2e N/A 

Total   $1,915,000 

Category Annual Reduction Annual Cost Savings 

Energy 69,662,000 kWh $524,000 

Waste 236,000 tons $109,000 

Water 34,530,000 gallons $233,000 

Mercury 28,000 grams NA 

Greenhouse gas 6,600 MTCO2e N/A 

Total   $866,000 
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E2/P2 Case Summaries 

2009-2011 
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2009 Summary 

In 2009, the Pollution Prevention Institute 

teamed with students from Kansas State Uni-

versity and the University of Kansas to partici-

pate in the fourth year of the Pollution Preven-

tion Intern Program.  That year, there were 

five Pollution Prevention interns.  In 2009, the 

interns recommended projects that would save 

participating companies $623,000 per year.  

These projects would also save 4,895,000 

kWh and 2,441,000 gallons of water, and re-

duce 6,250 tons of waste per year.  The pro-

gram also had two repeat companies- Frito-

Lay and Wolf Creek- from the 2008 intern pro-

gram. 

 

The 2009 interns were placed in various in-

dustries throughout Kansas to focus on a wide 

range of P2 projects including conducting an 

air audit to identify air leaks for repair, up-

grade,  and water reduction through installa-

tion of aerators. 

Table 3:  Summary of 2009 P2 intern recommendations 

 

Category Annual Reduction Annual Cost Savings 

Energy 4,895,000 kWh $317,000 

Water 2,441,000 gallons $17,000 

Waste 6,000 tons $271,000 

Material substitution 6.7 tons of Tier II chemical  $18,000 

Greenhouse gas 3,500 MTCO2e N/A 

Total   $623,000 

Note: Greenhouse gases shown were calculated using the EPA GHG tool. 
Note 2: To convert energy in kWh to MBTU, use kWh*3.14/1000. 
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Company background 
Associated Wholesale Grocers, Inc. (AWG) is a 
retailer-owned cooperative providing 1,900 member 
stores with a variety of grocery, fresh meat, fresh 
produce, specialty foods, health care, and general 
retail items. The Kansas City facility, which consists of 
a corporate office, a warehouse, and a garage, 
employs more than 1,000 people and is more than 
900,000 square feet in size. 
 
Project background 
AWG is continuously looking to reduce its 
environmental impact. In 2007, AWG began installing 
more energy-efficient light fixtures and realized an 
energy savings of 679,000 kWh. The company had 
also previously reduced its waste generation by 
eliminating use of Styrofoam cups in the warehouse 
break rooms. For this internship, King investigated 
lighting replacement and supplementation projects for 
the high-bay dry grocery and freezer areas, as well as 
the garage. He also researched water conservation 
involving the fire-suppression system, warehouse 
paper towel-use reduction, and Tier II chemical 
replacement for the trailer wash.  
 
Incentives to change 
AWG recognizes the importance of undertaking 
projects having positive impacts on the environment. 
The company understands reducing its environmental 
impact is a great way to cut costs and improve its 
public image. 
 
Projects reviewed for E2/P2 potential 
1. Lighting 
In the high-bay dry grocery area of its warehouse, 
AWG can save 580,282 kWh and $31,900 annually 
by switching to energy-efficient four-lamp T5 light 
fixtures.  In the freezer, 700,281 kWh and $38,500 
could be saved annually by switching to high-bay 
induction fixtures. Switching the current garage 
fixtures to induction fixtures could save 87,452 kWh 
and $4,800 per year. It is possible that these retrofits 

could qualify for a tax deduction through the Energy 
Policy Act EPAct of 2005. The high-bay dry grocery 
project has a short payback period regardless of 
whether the tax deduction is obtained or not, so it was 
recommended. However, since certain aspects of 
EPAct are unknown, King also suggested that more 
research be done. 
 
The garage used to have skylights. If skylights were 
again installed and the current lights were kept off for 
eight hours a day, 59,422 kWh and $3,300 could be 
saved each year. However, since there is no 
guarantee that the lights would be turned off at all, 
King did not recommend this project. 
 
2. Water conservation 
Weekly tests of the fire-suppression system dump 2.6 
million gallons of water onto the pavement each year.   

Associated Wholesale Grocers, Inc. 

2009 Case Study 

Intern: Aaron King 
Major: Chemical Engineering 
School: University of Kansas 

Kansas City, Kansas 

The current lighting in the dry grocery area in the 
warehouse  
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Table 4: Summary of 2009 E2/P2 intern recommendations for Associated Wholesales Grocers  

 King recommended that a recycle line, which would 
circulate the same water through the pumps, be 
added to the west pump house. It was estimated that 
2.44 million gallons of water and $16,900 could be 
saved annually. For the east pump house, he 
recommended adjusting the relief valve, which would 
limit the amount of water being wasted during the test.  
Kingôs recommendation for the east pump house was 
implemented while the intern was on site, and could 

save 1.03 million gallons of water and $7,100 each 
year. 
 
3. Hand dryers 
Staff in the warehouse alone use 2.92 tons of paper 
towels annually. King suggested replacing the paper 
towel dispensers in the restrooms with energy-
efficient hand dryers that could reduce paper towel 
usage by an estimated 95%.  This would reduce the 
amount of paper towel waste by 2.77 tons and could 
save $8,900 per year. 
 
4. Tier II chemical replacement 
AWG reports 6.70 tons of Strypp-AG, a truck-wash 
chemical, on its Tier II chemical list. King 
recommended changing the chemical to an entirely 
plant-based solution which would allow the company 
to remove the Strypp-AG from its Tier II chemical list. 
The new chemical could also save $17,900 in 
purchasing costs alone (based on the assumption that 
only 6,000 gallons of truck wash are ordered each 
year). This substitution had an environmental health 
impact by eliminated a substance that causes 
nausea, vomiting and irritation to the nose and  throat 
after prolonged exposure.  

Project 
description 

Annual 
estimated 

environmental 
impact 

Annual 
estimated 
cost 
savings 

Status 
Annual actual 
environmental 
impact 

Annual 
actual cost 
savings 

High-dry grocery 
lighting 

580,000 kWh $32,000  Not implemented ð ð 

Freezer lighting 700,000 kWh $39,000 
Needs further 
research 

ð ð 

Garage interior 
lighting 

87,000 kWh $4,800 
Needs further 
research 

ð ð 

Garage day 
lighting 

59,000 kWh $3,300 
Not 

recommended 
ð ð 

Pump house 
water recycling  

2,441,000 gal  $17,000  Implemented 1,110,780 gal  $7,712  

Hand dryers  3 tons  $9,000  Not implemented  ð ð 

Truck-wash 
chemical 
replacement  

6.7 tons of Tier II 
chemical  

$18,000  Implemented 6.7 tons $29,027 

Greenhouse gas 
reductions 

418 MTCO2e ð ð 2.6 MTCO2e ð 

A picture of the water being sent to the sewer during a 
weekly fire-suppression system test. 
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Company background 
Frito-Lay is a division of PepsiCo International, one of 
the largest snack food companies in the world. The 
Topeka plant is a mega-site for Frito-Lay with 11 
production lines, the fourth-largest plant in the nation. 
 
Project background 
Frito-Lay places great emphasis on responsible 
environmental stewardship. As a plant that produces 
more than 145 million tons of finished product every 
year, a lot of waste is produced. The new zero-landfill 
initiative now in place changes the culture of the site 
to recycle everything. Grangerôs internship was made 
up of five projects: a lighting project, a heat-recovery 
scope, sale of wastewater belt cake, a TerraCycle 
campaign, and a water kaizen. 
 
Incentives to change 
PepsiCo and Frito-Lay recognize the importance of 
protecting the environment and have made 
substantial strides in ensuring that all of their 
operations are using resource-conservation 
techniques. 
 
Frito-Lay Topeka has made many strides towards its 
green goals recently by using recycled water cycles 
for chip production, implementing a zero landfill 
initiative, and by constantly investigating projects to 
increase energy efficiency for the site. 
 
This is Frito-Lay Topekaôs third year hosting a 
pollution prevention intern, proving its dedication to 
environmental innovation and advancement. 
 
Projects reviewed for E2/P2 potential 

1. Lighting project 
Prior to 2009, Frito-Lay was mainly lit with high-bay 
T8 lighting that had been exposed to high heat and 
constant use. Several areas in processing as well as 
aisles of the two warehouses had been without light, 
as many bulbs had burned out and had not been 
replaced. Because of the high heat and oil required in 

the production processes, the previous fixtures were 
yellowed and warped, creating a dingy light, not 
appropriate for the processes they were 
accommodating. 
 
Now that the new lighting has been installed, Frito-
Lay has replaced 1,238 outdated fixtures with 1,346 
more efficient T8 bulbs and new electronic ballasts. 
These new fixtures save more than 1,978,672 kWh, 
which in terms of savings equates to $123,667 with a 
4.7-year payback. 
 
2. Heat-recovery scope 
Frito-Lay releases 3 million BTUs of steam heat from 
two boilers.  This steam presents no real harm to the 
atmosphere but is potentially wasted BTUs for the 
plant. When investigating uses for this waste heat, 
many options were explored to try and determine 
where this excess energy could be beneficial. Many 
other Frito-Lay sites have used this steam to preheat 
water in holding tanks for sanitation water, or heating 
and cooling of the facility. With the investigation in 
Topeka, the opportunity to use heat from the boiler 
stacks to fuel the starch-recovery system is 
appealing.  

 
 

The starch-recovery process requires 900,000 BTUs 
of energy while the boiler stacks release more than 3 

Frito-Lay 

2009 Case Study 

Intern: Andrea Granger 
Major: Agricultural Economics 
School: Kansas State University 

Topeka, Kansas 

Current starch recovery system. 
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Project 
description 

Annual 
estimated 

environmental 
impact 

Annual 
estimated 
cost savings 

Status 
Annual actual 
environmental 
impact 

Annual 
actual cost 
savings 

Lighting project 1,979,000 kWh  $124,000 Implemented 1,979,000 kWh $124,000 

Waste belt cake 
6,200 tons of 
waste 

 $262,000 Implemented 6,200 tons $262,000 

Greenhouse gas 
reductions 

1,405 MTCO2e ð ð 1,405 MTCO2e ð 

Table 5: Summary of 2009 E2/P2 intern recommendations for Frito-Lay 

million BTUs to the atmosphere.  With a simple 
redirecting of air through insulated ducting, the starch-
recovery system can rely completely on the excess 
steam heat from the boiler stacks. Heat loss is 
estimated, but because of the high BTU potential of 
the boiler stack, there should be more than sufficient 
energy to fuel the starch dryer. 
 
3. Wastewater belt cake sale 
Continuing with the zero landfill initiative on site, 
everything that is thrown away at the plant must find a 
home. Any by-product of the chips produced on site, 
cannot be sent to the landfill. Instead, by-products are 
sent to a feedlot to be used as cattle feed for large 
farming operations. 
 
Prior to the summer, the waste belt cake that 
accumulated, depending on the volume of finished 
goods production that day, was being given away. 
The previous farmer was simply responsible for 
transportation costs. 
 
With the new Tostitos Scoops line coming to the 
facility, Frito-Lay anticipates an increased volume of 
this belt cake and had to seek out an interested 
farmer who could handle the increase. The intern 
helped secure a deal with a feedlot out of Allen, 
Kansas, selling the belt-cake at $2/ton, which, 
assuming a 20 ton/day load, six days a week, 
provides annual revenue of $12,480. Alternately, if the 
intern had been unable to find an interested buyer, it 
would have cost $40/ton to send it to the landfill, or 
approximately $249,600. 
 
4. TerraCycle campaign 
Frito-Lay North America has recently teamed up with 
TerraCycle recycling, a company that promotes reuse 
of common household food items and keeping them 
from landfills across the country. This collaboration 
was formed to promote the recycling of used chip 

bags to be made into school folders, tote bags, and 
pencil holders. 
 
On July 1, 2009, the intern kicked off the TerraCycle 
campaign by putting on a contest between first-, 
second-, and third-shift employees to see which shift 
could collect the most used chip bags from their 
family, friends, and churches. Articles were published 
in the siteôs weekly newsletter promoting the contest, 
and recycle bins for each shift were placed in the 
break room. The contest saw huge results, collecting 
more than 3,500 bags in less than four weeks. 
Although providing no monetary reward for the site, 
this contest helped the employees of Frito-Lay 
Topeka feel like they themselves are environmental 
stewards, and evoked excitement for recycling so that 
they can be aware of what they are putting into the 
landfill. 
 

 

A tote bag made from recycled chip bags. 
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Company background 
Kansas State University is a public university located 
in Manhattan, Kansas, residing in 88 buildings on 
roughly 670 acres. The university houses many 
different colleges, ranging from agricultural, military 
science, and veterinary medicine, to engineering. 
More than 23,000 students and 3,000 employees call 
Kansas State their home or work place. 
 
Project background 
The main focus of the projects presented for Kansas 
State University was electricity. The two main projects 
investigated were motion sensors for the lighting in 
the recreational complex and replacing the window air
-conditioning units in Waters Hall. 
 
Incentives to change 
Kansas State University is a heavy user of resources 
in Manhattan. From July 2008 to June 2009, the main 
campus used 91,756,256 kWh of electricity, 
amounting to $5,977,669. Whether itôs lighting 
classrooms, watering the grounds, or cooling offices, 
K-State is constantly looking for ways to lessen its 
impact on the environment. Recently appointed 
President Kirk Schulz has voiced his support for 
molding Kansas State into a sustainability leader. He 
has paired with Dr. Ben Champion, director of 
sustainability, in ushering in a new sustainable future 
for the university, one that will reposition it as a 
pollution prevention leader in the Midwest. Kansas 
State University, now more than ever, has a great 
opportunity to reduce its environmental impact. The 
university has partnered with the Pollution Prevention 
Institute to allow an intern to help discover ways to cut 
down on resources and make Kansas State an 
energy-efficiency leader. 
 
Projects reviewed for E2/P2 potential 
1. Peterôs Recreational Complex lighting  
The Peterôs Recreational Complex is a hub for all 
facets of student interests. However, areas of the 
complex donôt receive much use.  Whitney suggested 

these areas operate under occupancy sensors for 
their lighting needs. These areas include, but are not 
limited to, the menôs and womenôs locker rooms, 
racquetball courts, and ping pong room.   
Current hours of operation coupled with the types of 
bulbs these rooms use cost the recreational complex 
$13,200.43 annually for operation.  
 
2. Waters Hall window air-conditioning units  
Waters Hall currently has 192 window-mounted, air-
conditioning units in use. Four different models, by 
Friedrich, are currently used by the state of Kansas 

Kansas State University 

2009 Case Study 

Intern: Conner Whitney 
Major: Chemical Engineering 
School: Kansas State University 

Manhattan Kansas 

Ping pong room being considered for occupancy  
sensors. 

Waters Hall with several of  the window air-conditioning 
units shown. 
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Project 
description 

Annual 
estimated 

environmental 
impact 

Annual 
estimated 
cost savings 

Status 
Annual actual 
environmental 
impact 

Annual 
actual cost 
savings 

Peterôs 
Recreational 
Complex lighting  

110,000 kWh  $6,600  Not Implemented ð ð 

Waters Hall 
window air-
conditioning units  

492,000 kWh  $30,000  Not Implemented ð ð 

Greenhouse gas 
reductions 

428 MTCO2e ð ð  ð ð 

Table 6: Summary of 2009 E2/P2 intern recommendations for Kansas State University 

and thus Kansas State University. Of the four, only 
two are Energy Star-rated.  
 
Use of these window-mounted, air-conditioning units 
is supplemented by a centralized air-conditioning 
system. Assuming a mixture of all four units, the 
university spends $44,059.13 on electricity to supply 
the window units with energy. Add that cost to the 
price of the window A.C. units and overall costs 
quickly add up. When cooling buildings as large as 
the ones at the university, even a few degrees of 
temperature difference for cooling systems can add 
substantial costs. Using a hypothetical cooling unit, 
sized for one campus building, approx. 20,000 CFM, 
Whitney performed a cost comparison of one A.C. 

unit cooling to 75 F and the other to 72 F. The cost 
difference was approximately $43 thousand annually. 
 
3. Energy savings calculator  
Kansas State University is, as of July 2009, in 
discussions with Energy Education, a company with 
programs designed to reduce energy consumption. It 
was desired to create a calculator capable of 
determining the accuracy of quotes given by Energy 
Education. The intern created a tool, given the 
number of cooling tons required, that would estimate 
Kansas State Universityôs annual cooling costs and 
aid with the determination. 
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Company background 
Robbie Fantastic Flexibles is formerly known as 
Robbie Manufacturing, Inc. Robbieôs current president 
is Irv Robinson. Robinsonôs father started the 
company back in 1971.There are approximately 150 
employees that operate this facility 24 hours per day, 
five days per week, 52 weeks per year. Many 
changes have taken place at Robbie over the years. 
A new name, logo, marketing outlook, and fitness/
wellness program are all part of the new company 
infrastructure. 
 
Business has been good for Robbie over the years. 
The manufacturing and warehouse space has been 
expanded at least two times. Robbie bought a second 
building for more office space in 2007; there was a 
warehouse expansion in 1994; just recently, offices 
were added to the north building at the end of May 
2009.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Project background 
The following systems were researched and 
analyzed: lighting, 31 HVAC RTUs (roof-top units), air 
compressors, an RTO (regenerative thermal oxidizer), 
and water savings. 
 

Incentives to change 
Robbie has goals to become Sustainable Green 
Printing (SGP)-certified by September 1, 2009, and to 
reduce overall energy consumption by 15%. In order 
to help Robbie achieve these goals, Marshall started 
by finding MAMTC, the best company to complete an 
energy audit, which is also required for SGP 
certification.  
 
Projects reviewed for E2/P2 potential 
1. Lighting Project 
Quality Electric(QE) has already supplied a lighting 
bid with a net investment of $29,762, and a payback 
of 1.89 years for Robbie. The lighting upgrade will 
save 169,331 kwh/yr. Mike Hutton is the VP of 
business at QE. Robbie needs to decide if this project 
meets its criteria for a good investment. If so, project 
completion will be about six to eight weeks once 
contracts are signed and confirmation on KCPL 
rebate money, approximately $9,670, is confirmed 
and credited to Robbieôs bill upon completion of 
installation. 
 
2. HVAC project 
Thirty-one RTUs can be a hassle to maintain. 
Environmental Mechanical is contracted to do the 
maintenance. However, a unit was found low on 

Robbie Fantastic Flexibles 
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An example of the polyethylene film pro-
duced at Robbie Fantastic Flexibles. 

Damaged coils found at Robbie Fantastic  
Flexibles on an RTU. 
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Table 7: Summary of 2009 E2/P2 intern recommendations for Robbie Flexibles 

Project 
description 

Annual 
estimated 

environmental 
impact 

Annual 
estimated 
cost savings 

Status 
Annual actual 
environmental 
impact 

Annual 
actual cost 
savings 

Lighting  169,000 kWh  $13,000  Implemented 169,000 kWh  $13,000  

HVAC  Unknown Unknown Not Implemented ð ð 

Air compressors  38,000 kWh   $3,000  Implemented 38,000 kWh   $3,000  

Natural gas: RTO  248,000 kWh   $9,000 Not Implemented ð ð 

Greenhouse gas 
reductions 

324 MTCO2e ð ð 147 MTCO2e ð 

refrigerant, many coils were damaged and dirty, and 
air filters needed to be changed.  
Also, MAMTC recommended a demand-control 
system to turn off a few RTUs when current power 
consumption is about to breach peak power 
consumption. It is estimated this automated system 
will cost $100,000 with a 2.5-year payback.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Also, Robbie has an excellent white albedo roof. It 
is highly feasible to power wash the roof for a small 
investment and see major savings on building 
cooling. 

3. Air audit 
Marshall found 31 leaks after doing a leak-detection 
audit with a UE System 9000.  There is a potential 
savings of 38,029.59 kwh/yr, equating to $3041.60 
savings per year, if all leaks are repaired. Since air 
compressors use so much electricity and about 84% 
of that energy is given off as heat, this is a very 
important project. It would also be beneficial to 
pressure test the system; see page 19 of Marshallôs 
summer report for details. 
 
4. RTO project 
RTO and water savings are negligible. However, it 
was noticed in the last week of Marshallôs internship 
that the RTO might need to be insulated because 
average utility bills in the winter months are almost 
four times higher than those in the summer months.  
 

 

 

RTU demand-control system designed to 
reduce energy usage during peak hours. 
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Company background 
In 1985, Wolf Creek Generating Station became the 
first nuclear power plant in Kansas. The plant, 
operated by Wolf Creek Nuclear Operating 
Corporation, provides the surrounding areas with 
emission-free electricity using a pressurized water 
reactor. Wolf Creek not only generates 1,200 
megawatts of electricity, enough to power 800,000 
homes, but also employs 1,000 workers from 
Burlington, Kansas, and the surrounding areas. Wolf 
Creek Nuclear Operating Corporation is a subsidiary 
of three owners: Kansas City Power and Light, 
Westar Energy, and Kansas Electric Power 
Cooperative. The ownership percentages are 47 
percent, 47 percent, and 6 percent, respectively. 
 
Project background 
In an effort to reduce costs and demonstrate the 
companyôs commitment to energy efficiency, the 
intern was assigned the task of identifying possible 
areas for reducing energy consumption. Projects of 
focus included replacement of HVAC units, 
warehouse lighting design, office floor timers, and 
electric vehicle procurement. 
 
Incentives to change 
Wolf Creek consumes 45-46 MW of electrical power 
during normal operations. This consumption results in 
a loss of revenue for the owners by taking power off 
of the grid that could be sold to customers. Not only 
does Wolf Creek want to increase revenue for the 
owners by decreasing consumption, but it is also 
attempting to set a standard for the industry and 
prove that it is possible to optimize plant  
operations and increase energy efficiency 
concurrently.  
 
Projects reviewed for E2/P2 potential 
1. HVAC unit replacement 
Six air-conditioning units on top of Wolf Creekôs main 
office building, the Clyde Cessna, have become 
extremely unreliable, as they have surpassed their 

recommended 10-12 years of use. The units, installed 
in 1995, have an energy efficiency ratio (EER) of 7.9. 
The intern recommended replacement of the units in 
order to save on energy and maintenance costs. New 
units will utilize the refrigerant R-410a in place of the 
currently used R-22. Unlike R-22, R-410a does not 
deplete the ozone layer if a leak occurs. The 
replacement units will have an EER of 10.0, which, 
upon installation, could save Wolf Creek 215,280 kWh 
and $16,835 annually.  This project has not yet been 
approved for implementation. 
 
2. UVC lamps 
Ultraviolet lamps, particularly the ñCò wavelength, can 
be used to irradiate the evaporator coils of HVAC 
units. The lamps kill microbial growth on the coils, 
which is detrimental to air flow and efficiency of the 
unit. Wolf Creek workers have collected parts and 
begun the installation of one lamp into a unit on site. 
Once the lamp is installed, changes in mold growth 
will be observed. If there is a substantial decrease in 
growth, further measurements will be made to record 
efficiency changes on another test unit. At this time, 
savings cannot be quantified. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. Warehouse lighting 
The main warehouse on site has a current lighting 
layout that does not accommodate the needs of the 
workers. Lighting levels are too low, and luminaires 
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Irradiation treatment on the evaporator coils of 
HVAC units. 
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Project 
description 

Annual 
estimated 

environmental 
impact 

Annual 
estimated 
cost savings 

Status 
Annual actual 
environmental 
impact 

Annual 
actual cost 
savings 

HVAC unit 
replacement 

215,000 kWh/  
.5 tons waste 

 $17,000 Not implemented ð ð 

UVC germicidal 
lamps 

Not determined Not determined Not implemented ð ð 

Warehouse lighting 394,000 kWh $31,000 Not implemented ð ð 

Office lighting 670,000 kWh $52,000 Not implemented ð ð 

Electric vehicle 
(Zap Electric 
Utility) 

190 gallons 
gasoline 

$600 Not implemented ð ð 

Electric vehicle 
(Phoenix SUT) 

670 gallons 
gasoline 

$1,600 Not implemented ð ð 

Greenhouse gas 
reductions 

3,483 MTCO2e ð ð ð ð 

Table 8: Summary of 2009 E2/P2 intern recommendations for Wolf Creek Nuclear Operating Corporation  

are not placed effectively. The intern presented many 
options to rectify the situation: occupancy sensors can 
be installed to save energy in high-rack aisles when 
they are not in use; T12 lamps can be switched out 
with T8 lamps to save energy; luminaires, which are 
directly above racks and not supplying light to the 
aisle, can be decommissioned; or a new layout can 
be installed. The most significant savings will be seen 
with the new layout. With the new design in place, 
lighting levels will be sufficient for workers and Wolf 
Creek could save 393,584 kWh and $30,778 per year. 
This project has not yet been approved for 
implementation. 
 
4. Office floor lighting 
Six floors contain the majority of the office space on 
site. They consist of open floor plans with hundreds of 
cubicles.  Overhead lighting remains on at all times, 
even after workers leave for the day. It was 
recommended that timing devices be installed to shut 
the lights off when office spaces are not in use.   
 
In addition, fluorescent lights, which are mounted 
under cabinets in each cubicle, are often left on 
throughout the night. An article was posted in the bi-
weekly company newsletter asking workers to be 
conscious of this issue and to turn the lights off when 
not in use. Fifty-eight cubicle lights were found on in 
an after-hours survey.  

Use of timers and shutting off cubicle lights could 
save 669,847 kWh and $52,375 annually.  Installation 
of timers has not yet been approved for 
implementation.  
 
5. Electric vehicle procurement 
With electricity being Wolf Creekôs product, much 
interest was shown in replacing one or more of the 
fleet vehicles with a battery-powered electric vehicle. 
Two different options exist. An electric vehicle can be 
used on site, which will not travel over 25 mph, or an 
electric vehicle can be used in place of the companyôs 
mail van, which must meet highway speeds on its 
trips to and from the post office in town. 
 
Replacing the on-site vehicle could save 189 gallons 
of fuel and $588 annually. Replacing the mail van 
could save 666 gallons of unleaded gasoline and 
$1,550 per year in fuel and maintenance costs. 
Currently, no plans have been made to acquire an 
electric vehicle. 
 
By reducing the amount of gasoline used, Wolf Creek 
will also decrease the amount of particulate matter 
released into the environment. The particulate matter 
released by gasoline can cause cancer impair 
neurological development, suppress hematological 
system, and causes kidney failure.  
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2009 Conclusion 
            

 
 
 
Table 9:  Summary of 2009 E2/P2 intern results as of winter 2011 

 
 
 

What the 2009 interns said about their experience: 

 

"Of all the jobs and internships I had as an undergrad, my E2/P2 internship easily stands out 

as my favorite. Not only did I gain valuable professional experience, but I stepped outside of 

my comfort zone and discovered within myself an ability to excel in even the most unsuspected 

work environments. I couldn't have asked for a better experience." - Andrea Granger (Frito-

Lay)  

 

ñI would strongly recommend the intern program to any aspiring engineers. As an intern, I de-

veloped my mind to notice areas of a business plan or process that could be improved upon. I 

was able to be a steward to the environment and provide monetary justification for any ac-

tions."  -Connor Whitney (Kansas State University) 

Category Annual Reduction 
Annual Cost 
Savings 

Project Status 

Energy 2,186,000 kWh $140,000 3/10 implemented 

Waste 6,200 tons $262,000 1/1 implemented 

Water  1,110,780 gallons $7,712 1/1 implemented 

Material substitution 6.8 tons $29,027 1/1 implemented 

Greenhouse gas 1,600 MtCO2e N/A N/A  

Total   $438,739 6/13 implemented 

The success of the 2009 P2 Intern Program 

has resulted in decreased environmental foot-

prints for Kansas industries, more than 

$438,000 in cost savings, and an increased 

awareness of environmental engineering ca-

reer opportunities for our graduating engi-

neers.   

The table below shows results for the 2009 

interns after a follow-up study was conducted 

in the winter of 2011.  As seen below, 46% of 

the recommended projects have already been 

implemented at the participating companies. 
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2010 Summary 
               

 
 
Table 10:  Summary of 2010 E2/P2 intern recommendations 

 
 
 

In 2010, the Pollution Prevention Institute em-

ployed students from Kansas State University 

and the University of Kansas to participate in 

the fifth year of the Pollution Prevention Intern 

Program.  In 2010, the interns recommended 

projects that would save the participating com-

panies $739,000 per year.  These projects 

would also reduce 257 tons of  waste, save 

10.0 million gallons of water, reduce 8.3 million 

kWh per year, and save 2,600 gallons of die-

sel and 32,000 MSCF of natural gas.  The nat-

ural gas savings have been included with the 

kilowatt hour savings.   

 

The 2010 interns were placed in various indus-

tries throughout Kansas to focus on a wide 

range of P2 projects including conducting an 

air audit to identify and repair air leaks, up-

grade lighting, reducing natural gas use, and 

reducing water use through aerators and 

smart practices. 

Category Annual Reduction Annual Cost Savings 

Energy 
17,215,000 kWh & 2,600 

gallons diesel 
$680,000 

Waste 257 tons $45,400 

Water 10,032,000 gallons $8,300 

Material substitution 2,500 gallons diesel $5,800 

Greenhouse gas 6,500 MTCO2e N/A 

Total  $738,000 

 
Note: Greenhouse gases shown were calculated using the EPA GHG tool. 
Note 2: To convert energy in kWh to MBTU, use kWh*3.14/1000. 
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Company background 
The Coleman Company, Inc. is one of the worldôs 
leading manufacturers of outdoor equipment and 
camping gear such as coolers, tents, stoves, sleeping 
bags, and lanterns. The Northeast Factory in Wichita, 
Kansas, manufactures the ever-popular Coleman 
coolers and legendary lanterns. The Coleman 
Company, Inc. is a wholly owned subsidiary of 
Jarden, which is comprised of manufacturing, 
marketing, distribution, and sales operations in 13 
countries around the world and has been conducting 
business on international level since 1916. 

Project background 
Amatyaôs internship consisted of energy-efficiency 
projects as well as a water conservation project. 
These included a lighting retrofit analysis for the 
customer-service section, an economic and energy 
analysis of metal-halide (MH) retrofitting options, a 
boiler efficiency assessment/replacement, a Rotovac 
system water conservation analysis, and an energy 
assessment of the blow-mold grinders. This was the 
first time The Coleman Company had participated in 
the Kansas State University intern program, clearly 
showing the facilityôs interest in creating an energy-
efficient and environment-friendly workplace. 

Incentives to change 
To become a better environmental steward as well as 
reduce operating costs, The Coleman Company, Inc. 
participated in the Pollution Prevention Institute Intern 
Program. 
 
Projects reviewed for E2/P2 potential 
 
1. Customer-service section lighting  
The first project involved lighting retrofitting analysis 
for the customer-service section. This section had 450 
light fixtures using T12 fluorescent lamps with 
magnetic ballasts. These fixtures consumed an 
estimated 322,769 KWh annually, costing $19,366 
per year. Amatya suggested retrofitting the existing 
conventional T12s with energy-efficient T8s and 

replacing existing magnetic ballasts with electronic 
ballasts for an operation cost reduction. This project 
will create an estimated annual energy savings of 
120,842 KWh per year and $7,250 annually in cost 
savings. 
 
2.Metal-halide replacement 
The second project involved recommending 
replacement options for existing 400W metal-halide 
fixtures in the facility. Conventional 400W metal 
halides with magnetic ballasts are used throughout 
the facility. Amatya researched four retrofitting options 
for the metal-halides and calculated estimated energy 
and cost savings for each option. The options 
considered were (1) use of 360W metal-halides, (2) 
use of 320W pulse-start MHS on electronic ballasts, 
(3) use of four-lamp T5 high-bay fixtures, and (4) use 
of six-lamp T8 high-bay fixtures. From these options, 
Amatya recommended implementation of option 3; or 
4. On the basis of one-on-one replacement, the 
facility will see an estimated energy and cost savings 
of 1,220,986 KWh and $73,259, respectively, from 
option 3, and an estimated annual energy and cost 
savings of 1,107,088 KWh and $66,425, respectively, 
from option 4. 
 
3. Boiler replacement 
The third project was associated with the boiler 
energy-assessment/replacement analysis. The facility 
used a natural gas Scotch marine boiler, which was 
highly oversized for the process it was supporting. 
Thus, the boiler was operating at a very low efficiency 
level and was creating additional costs for the facility. 
Amatya estimated the appropriate boiler size for the 
process and recommended replacement of the 
Scotch marine boiler with a newer more correctly 
sized electric boiler.  By implementing this project, the 
facility will see an estimated savings of 29,747 MSCF 
of natural gas and $166,419 in operating costs 
annually. 
 
 

The Coleman Company, Inc. 

2010 Case Study 

Intern: Aakash Amatya 
Major: Electrical Engineering 
School: Wichita State University 

Wichita, Kansas 
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Table 11: Summary of 2010 intern recommendations for The Coleman Company, Inc. 

4. Water conservation  
The fourth project dealt with the study of a water-
saving opportunity involving the existing Rotovacs in 
the facility. The Rotovacs use city water for cooling, 
and as soon as the water reaches a temperature of 
1150F, it is drained off, even if free of any chemical 
contaminants. Thus, Amatya recommended the 
facility collect the cooling water instead of draining it 
off, then using it as intake water for the cooling tower 
on site. By doing this, the facility could save 
approximately 9,358,235 gallons of water per year. 

5. Blow-mold grinder energy assessment 
The fifth project was associated with an energy 
assessment of the blow-mold grinders in the facility. 
At Coleman, whenever the blow-mold machines were 
operating, the grinders remained on even if they were 
not loaded. Instead of operating the grinders all the 
time, Amatya recommended the facility collect the 
material to be ground in a separate container and 
grind it at a specific time. This will not only save 
energy costs for the facility, but will also improve the 
efficiency level and duty cycle of the grinders. 

Project  
description 

Annual  
estimated  

environmental 
impact 

Annual  
estimated 
cost  
savings 

Status 
Annual actual  
environmental  
Impact 

Annual  
actual cost  
savings 

Customer-service 
section lighting 

121,000 KWh $7,000 Partially  

implemented 

24,168 kWh $1,450 

Existing metal- 
halide replace-
ment 

       

Option I: 360 W 
MH on exist-
ing ballast 

Option II: 320 W 
MH pulse 
start 

Option III: four-
lamp, high-
bay T5  

      fixtures 

Option IV: six-
lamp, high-
bay T8  

      fixtures 

 
 

182,000 kWh 
 
 

497,000 kWh 
 
 

1,221,000 kWh 
 
 
 
 

1,107,000 kWh 

 
 

$11,000 
 
 

$30,000  
 
 

$73,000 
  
 
 
 

$66,000 

 
Not  

recommend-
ed 
 
Not  

recommend-
ed 
 
Not  

implemented 
 
 
 
Not  

implemented 

 

ð 

 

ð 

 

 

ð 

 

 

ð 

 

ð 

 

ð 

 

 

ð 

 

 

ð 

Boiler efficiency/
replacement 

30,000 MSCF of 
natural gas (NG) 

$166,000 Implemented 30,000 MSCF NG $130,000 

Rotovac system 
water conserva-
tion 

9,358,000 gal Not  

evaluated 

Not   

implemented 

ð ð 

Blow-mold grind-
er energy as-
sessment 

Not evaluated Not  

evaluated 

Not 

implemented 

ð ð 

Greenhouse gas 
reductions 

2,455 MTCO2e ð ð 1,600 MTCO2e ð 
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Company background 
Deffenbaugh Industries, Inc., founded in 1957, is one 
of the largest waste management services companies 
in the Midwest. Deffenbaugh provides collection, 
transportation, and disposal of commercial and 
residential waste and recycling, construction waste, 
and portable toilet (Johnny on the Spot) waste; and 
truck and industrial supplies services. Headquartered 
in Kansas City, Deffenbaugh Industries employs more 
than 1,000 people and operates in Kansas, Missouri, 
Nebraska, and Iowa. Deffenbaugh also owns Johnson 
County Landfill, and a construction and demolition 
landfill at Olathe. For only its Kansas City operations, 
Deffenbaugh operates more than 340 heavy-duty 
refuse trucks as well as a large truck shop facility that 
runs 24/7. 
 
Project background 
Deffenbaugh Industries has been through many 
improvements following ownership changes two years 
ago, including newly purchased office and shop 
buildings, implementation of a fuel-efficient truck fleet, 
and Routeware software installation in its trucks for 
more efficient operation. Deffenbaughôs subtitle D 
landfill at Johnson County meets or exceeds all 
federal, state, and local regulations. Deffenbaugh also 
collects 4,000 standard cubic feet per minute (scfm) 
of landfill gas (methane) from the waste each day. 
Patel conducted several feasibility studies for 
Deffenbaugh to allow their improvements to continue. 
 
Incentives to change 
After purchasing the new company building, 
Deffenbaugh established a ógreen teamô that worked 
on many energy-efficiency projects including re-
lamping the shop facility with T5 bulbs, implementing 
internal recycling, and replacing older HVAC units 
with more efficient ones. Deffenbaugh also promotes 
products made from recycled materials by purchasing 
office supplies and apparel made from such materials.  
By hosting an intern, Deffenbaugh Industries hopes to 
expand its environmental stewardship and continue to 

reduce its carbon footprint. 
 
Projects reviewed for E2/P2 potential 
1. Propane-injection systems    
Deffenbaughôs major environmental impact is its low-
gas mileage refuse trucks operating 24 hours a day. 
The first project Patel investigated was the feasibility 
of propane-injection systems for Deffenbaughôs refuse 
trucks. The propane-injection system is pictured 
below. 
 

 
 Patel worked closely with drivers, mechanics, and 
vendors, as well as executives of the company to 
refine the data collection system for the ongoing 
project. After many changes, all except one truck 
showed reductions in diesel usage, from 200 to 5,000 
gallons annually, depending upon the truck. However, 
the project will not be implemented until it is possible 
to show the effects of propane systems on exhaust 
gases from the trucks. Patel recommended running a 
test on more trucks with the simplest mechanical 
propane-injection systems, which will reduce a truckôs 
annual diesel consumption by more than 2,500 

Deffenbaugh Industries 
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The recommended propane-injection system to help 
increase the gas mileage on the trucks. 
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Table 12: Summary of 2010 intern recommendations for Deffenbaugh Industries 

Project  
description 

Annual  
estimated  

environmental 
impact 

Annual  
estimated 
cost  
savings 

Status 
Annual actual  
environmental  
impact 

Annual  
actual cost 
savings 

Propane-injection 
systems      

850,000 gal of  

diesel 

$1,972,000 Not implemented ð ð 

Construction and 
demolition re-
cycling 

Not yet determined Not yet  

determined 

Not implemented ð ð 

Water conservation 
ï replacing 
circular units 
with unused 
sinks 

14,000 gal of water  $100  Not implemented ð ð 

Greenhouse gas 
reductions 

0 MTCO2e ð ð ð ð 

gallons and save more than $5,500 annually per truck 
for the company. 
 
In addition to cost savings, Deffenbaugh would be 
reducing the amount of diesel which has been shown 
to cause lung inflammation and immunological 
effects. In addition, diesel exhaust is a likely 
carcinogenic. 
 
2. Construction and demolition recycling 
Deffenbaugh also started its efforts in recycling 
construction and demolition (C&D) materials that had 
been coming to its C&D landfill. Recycling these 
materials will save valuable airspace of the landfill, as 
well as support LEED building construction sites 
served by Deffenbaugh and promote recycling of 
more materials such as wood, asphalt shingles, 
concrete, and scrap metals. Patel visited different 
processing centers and collected valuable information 
for the company about such operations. He also 
contacted different companies to look for possible 
markets for recyclable C&D debris.  
 
3. Water conservation 
Patel observed water usage at one of the circular 
hand-washing units in the shop. He proved from 
observation that for a staff of 25 personnel per shift, 
these hand-washing units wasted more than 14,000 
gallons of water annually during shift changes and at 
lunch times alone.  

 
It 

would not be feasible for Deffenbaugh to replace the 
units with new individual sinks, so Patel suggested 
replacing them with some unused sinks located in 
nearby restrooms. 
 

 

Circular hand-washing units the intern recommend-
ed should be replaced by individual sinks. 
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Company background 
Johnson County Community College (JCCC), 
Overland Park, Kansas, is comprised of 20 buildings 
on more than 234 acres.  The college provides a wide 
selection of more than 50 degree and certificate 
programs.  With more than 35,000 credit and 
continuous education students and 2,770 full- and 
part-time staff, JCCC is the third-largest institute of 
higher education in the state of Kansas. 

Project background 
JCCC selected three projects for the intern, Chase 
Davisson, to investigate.  The goal of these projects 
was to reduce environmental impacts by reducing 
energy consumption and increasing efficiency of day-
to-day college operations.  Projects selected were as 
follows: research of VendingMisers for vending 
machines, replacement of V-belts with cogged V-belts 
on select air-handler units, and monitoring of baseline 
energy usage. 

Incentives to change 
Johnson County Community College decided to 
participate in the Pollution Prevention Institute Intern 
Program in order to continue its environmental 
stewardship efforts, as well as to reduce its operating 
costs. 
 
Projects reviewed for E2/P2 potential 
1. Vending machine misers  
JCCC, at the internôs last count, has 47 refrigerated 
soda machines and 26 non-refrigerated snack 
machines.  These machines operate 24 hours a day 
and use a combined total of 173,986 kWh, costing 
$12,179 annually.  Research was therefore begun by 
the intern to find a way to reduce the energy 
consumption.  The best solution, according to 
Davisson, turned out to be a product called 
VendingMiser. VendingMisers have the potential to 
reduce energy consumption, per machine, by greater 
than 40%.   
Therefore, savings of greater than 73,571 kWh and 
$5,150 annually could be achieved through use of 

VendingMisers. 

2. Belt replacement  
Cogged V-belts are in use on campus in many areas.  
However, Davisson discovered that nine air-handler 
units were not currently using cogged V-belts but 
were instead using standard V-belts.  
The potential benefit of switching to cogged V-belts 
was found to be at least a 2% increase in efficiency, 
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Vending Mixer EZ Installation. 

A comparison between a standard V-belt (left) and a 
cogged V-belt (right) . 
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Table 13: Summary of 2010 intern recommendations for Johnson County Community College 

Project  
description 

Annual  
estimated  

environmental 
impact 

Annual  
estimated 
cost savings 

Status 
Annual actual 
environmental 
impact 

Annual  
actual cost 
savings 

Vending  

machine misers 
74,000 kWh $5,000 

Not  

implemented 
ð ð 

Belt replacement 22,000 kWh $2,000 Implemented 22,000 kWh $1,500 

Baseline energy 
usage 

47,000 kWh $3,000 
Not  

implemented 
ð ð 

Greenhouse gas 
reductions 

101 MTCO2e ð ð 16 MTCO2e ð 

as well as a cooler and longer-lasting life of the belt.  
Davisson determined the college could save 21,521 
kWh and $1,506 per year over the current 
consumption of 703,015 kWh, costing $49,211 
annually,  by switching to cogged V-belts.  He 
recommended belt replacement on all nine air-handler 
units.  The college has agreed and belt replacement 
is currently in progress. 
 

3. Baseline energy usage  
Before Davissonôs arrival, JCCC had 19 power meters 
monitoring 17 of its 20 buildings.  These power 
meters were never used to detect usage of nighttime 
loads.  The intern graphed usage of all meters for a 

one-week period and looked for the building with the 
highest nighttime usage.  He then used the JCCC 
building automation system to look over this buildingôs 
scheduling for air handler units and lighting. After 
rescheduling certain air-handler units and lighting, 
new power-usage graphs were made for a one-week 
period.  Results showed a 47,040 kWh and $3,293 
annual reduction from the previously recorded 
301,840 kWh and $21,129 annual usage.  It is hopeful 
that future additional research into building 
automation systems will result in even further energy 
and pollution savings.  

Graphs showing the power consumption before (right)  and after (left)  the scheduling change. 
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Company background 
The Prairie Band Potawatomi Nation is a federally 
recognized sovereign nation located near Mayetta, 
Kansas.  The reservation covers approximately 11 
square miles and includes a casino/resort, 
government office building, health center, police and 
fire departments, and numerous other buildings.  The 
tribe employs more than 1,100 people on the 
reservation, including almost 800 at the Prairie Band 
Casino and Resort.  It offers a wide variety of services 
on the reservation and in the surrounding area.  
 
Project background 
Most of the projects focused on the Prairie Band 
Casino and Resort, as this was the largest building on 
the reservation and had the largest potential for 
savings.  For this internship, Schaffer researched 
lighting replacements in a number of areas throughout 
the building.  He also researched ways to reduce 
waste from food in the restaurants and individually 
packaged amenities offered in the hotel.  The final 
project at the casino was water-usage reduction 
through use of low-flow aerators.  In addition, Schaffer 
researched a possible re-lamping project for some of 
the housing on the reservation.  
 
Incentives to change 
To become a better environmental steward as well as 
reduce operating costs, Prairie Band Potawatomi 
Nation participated in the Pollution Prevention 
Institute Intern Program. 
 
Projects reviewed for E2/P2 potential 
 
1. Casino lighting 
A large number of incandescent bulbs were found 
throughout the Prairie Band Casino and Resort.   
Suitable fluorescent replacement bulbs were identified 
and priced for each area.  Potential savings for all 
areas totaled 588,881kWh and $29,200 annually.  
Cost savings include savings (or increased cost) due 
to bulb prices. 

2. Housing lighting 
Surveys were sent to residents living in housing 
clusters on the reservation asking them to count 
incandescent bulbs in their housing units. There were 
5,454 bulbs identified in 154 houses/apartments.  
Using the EPA estimate of three hours/day and the 
most recent electric rates for each cluster, potential 
savings amounted to 280,881kWh and $29,208 
annually. 
 
3. Bulk dispensers 
A large amount of waste is generated from the 
production and packaging of individual amenities 
(soap, shampoo, lotion) offered in the hotel 
guestrooms.  This study researched potential savings 
from replacing these amenities with bulk dispensers.  
Estimated annual savings totaled around seven tons 
of waste and $37,000 from amenity purchasing and 
waste hauling savings.   
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An example of a chandelier in the casino which 
requires 24 incandescent bulbs. 
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Table 14: Summary of 2010 intern recommendations for Prairie Band Potawatomi Nation 

4, Food waste 
An estimated 250 tons of food waste are generated 
each year in two of the restaurants in the casino.  
Estimates on food waste in the other areas were not 
currently available.  Some of the food waste in the 
buffet is pre-consumer and could potentially be 
donated to a local shelter.  The remaining food waste 
could be composted at the existing composting site 
on the reservation. 
 

Potential savings in waste hauling amounted to more 
than $10,000.  Taking into account the increased cost 
for storage, transportation, and woodchips (needed 
for composting), net annual savings totaled $8,427.  
 
5. Sink aerators 
In an effort to reduce water usage at the hotel and 
casino, low-flow sink aerators were researched.  Flow 
rates were measured on sinks throughout the 
building.  It was determined if aerators rated at one 
gallon per minute (gpm) were installed in the hotel 
guestrooms and casino floor restrooms, use of 
659,000 gallons of water could be cut for an annual 
cost savings of $8,246.   
 

Project  
description 

Annual  
estimated  

environmental 
impact 

Annual  
estimated 
cost  
savings 

Status 
Annual actual 
environmental 
impact 

Annual  
actual cost  
savings 

Casino lighting  588,000 kWh  $30,000 
Partially   

implemented 
294,000 kWh $15,100 

Housing lighting 281,000 kWh  $29,000 
Not implement-

ed 
ð ð 

Bulk amenity dis-
pensers 

 7 tons of waste $37,000 
Not implement-

ed 
ð ð 

Food waste 250 tons of waste  $8,400 In progress ð ð 

Sink aerators 659,000 gallons $8,200 In progress ð ð 

Greenhouse gas 
reductions 

619 MTCO2e ð ð 209 MTCO2e ð 

Existing compost site on the reservation. 
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Company background 
The Schwan Food Company began operating a pizza 
plant in Salina, Kansas in 1970, when it first 
purchased the TonyôsÈ pizza brand.  Over the years, 
the plant has grown from a 12,000-square-foot facility 
to more than 450,000 square feet.  Today, it is one of 
the largest pizza plants in the world.  
 
The Schwan Food Company works to enhance the 
lives of consumers with innovative food solutions.  
The company produces, markets, and distributes 
products developed under respected brands such as 
SchwanôsÈ, Red BaronÈ, and TonyôsÈ. 
 
Schwanôs Global Supply Chain, Inc. is a 
manufacturing cooperative of the Schwan Food 
Companyôs family of businesses.  The group 
oversees and unifies all aspects of the companyôs 
production processesðfrom the procurement of raw 
materials, to the manufacturing of product, to delivery 
at company distribution centers.  
 
Project background 
Ruth Alfordôs main project throughout the summer 
was to research the possibility of implementing a 
waste-heat recovery system that could be used to 
capture heat currently being exhausted through 
bakery stacks.  In addition, Alford researched 
computer power management and energy-efficient 
lighting to assist Schwanôs in reducing energy 
consumption. 
 
Incentives to change 
Schwanôs pizza plant in Salina, Kansas, runs its 
bakery ovens 24 hours a day for 13 out of 14 days.  
This produces an excess amount of heat which is 
then wasted through the bakery exhaust stacks.  
Waste-heat gas losses are often unavoidable in the 
operation of fuel-fired ovens.  Fuel combines with air 
to generate heat and a portion of this heat is 

transferred to the ovenôs load, in this case pizza.  
Once the energy transfer reaches its practical limit, 
the spent combustion gases are removed from the 
oven through the exhaust stack to make room for 
fresh combustion gases.  At this point the exhaust 
gases still hold a considerable amount of thermal 
energy, often more than what was left behind in the 
process.  In most fuel-fired systems, this is the 
greatest source of heat loss in the process.  Schwanôs 
realizes the potential the exhaust gas could provide 
by employing use of the laws of thermodynamics to 
transform the waste heat into useable energy.  
 

Projects reviewed for E2/P2 potential 
1. Computer power management 
Alford discovered that the computers operating at the 
Schwanôs facility currently do not operate on 
computer-power management settings.  This results 
in the computers draining energy all day long, even 
when not in use.  Alford suggested the computers be 
placed into a low-power ñsleep modeò after a period of 
inactivity.  Activating sleep features has the potential 
to save 108,363.6 kWh or an estimated $6,500 in 
electrical costs annually. 
 
2. Energy-efficient lighting 
Schwanôs currently has need for a great amount of 
lighting to provide for worker safety, while ensuring 
production of a quality product.  Most of the lighting 
within the plant consists of inefficient, older-style 
lamps and ballasts such as T12s and metal halides. 
Alford recommended the older lights be replaced with 
new, more energy-efficient lighting for cost savings 
and greater lumen output.  Alford developed a lighting
-audit spreadsheet and researched replacement 
lamps for different areas within the plant.  She 
identified suitable energy-efficient replacements that 
could potentially result in an estimated savings of 
252,532 kWh and $15,153 in reduced energy costs 
annually. 
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Table 15: Summary of 2010 intern recommendations for Schwanôs Global Supply Chain, Inc. 

Project  
description 

Annual  
estimated  

environmental 
impact 

Annual  
estimated 
cost  
savings 

Status 
Annual actual 
environmental 
impact 

Annual  
actual cost  
savings 

Computer power  
Management 108,000 kWh $6,500 Not implemented ð ð 

Energy-efficient 
lighting 

253,000 kWh $15,000 Not Implemented ð ð 

Waste-heat recov-
ery 

19,000 MMBtu $343,000 Not implemented ð ð 

Greenhouse gas 
reductions 1,284 MTCO2e ð ð ð ð 

3. Waste-heat recovery 
Schwanôs currently produces waste heat that is 
exhausted through its bakery oven stacks.  As of now,  
the heat is going unused.  However, Schwanôs sees 
the opportunity this waste heat could provide to its 
facility.  Alford researched the temperature, 
characteristics, and availability of the waste-heat 
stream.  Using this information, Alford identified a 
waste-heat recovery system that could provide the 

most potential benefit to the facility.  This system has 
the potential to reduce Schwannôs energy costs by an 
estimated $343,050 annually.  Additional research will 
need to be done to determine the exact placement of 
the system as well as more detailed specifications. 

Schematic of the waste-heat recovery system. 
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2010 Conclusion 
           

The table below shows results for the 2010 

interns after a follow-up study was conduct-

ed in the winter of 2011.  As seen below, 

41% of the recommended projects have al-

ready been implemented or are in progress 

at the participating companies. 

 
 
 

Table 16:  Summary of 2010 E2/P2 intern results as of winter 2011 

 
 
 

What the 2010 interns said about their experience: 

ñIt was a very valuable experience and I got the opportunity to learn a lot of things that I was 
not aware of. This experience has encouraged me to further proceed by career towards the 
field of energy efficiency. All the on-site personnel were very helpful and I learnt a lot about the 
importance of teamwork in such industrial facilities. ò -Aakash Amatya 

 

It was a very valuable experience and I got the opportunity to learn a lot of things that I was not 
aware of. This experience has encouraged me to further proceed by career towards the field of 
energy efficiency. All the on-site personnel were very helpful and I learnt a lot about the im-
portance of teamwork in such industrial facilities.  -Chase Davisson 

 

Category Annual Reduction 
Annual Cost 
Savings 

Project Status 

Energy 9,058,150 kWh $148,050 4/11 implemented 

Waste 0 $0 
0/2 implemented 
1/2 in progress 

Water 0 $0 
0/3 implemented 
1/3 in progress 

Material substitution 2,500 gallons diesel $5,900 1/1 implemented 

Greenhouse gas 6,500 MTCO2e N/A N/A 

Total   $154,000 
5/17 implemented 
2/17 in progress 

The success of the 2010 P2 Intern Program 

has resulted in decreased environmental 

footprints for Kansas industries, almost 

$154,000 in cost savings, and an increased 

awareness of environmental engineering ca-

reer opportunities for our graduating engi-

neers.   
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2011 Summary 
               

 

 
Table 17:  Summary of 2011 E2/P2 intern recommendations 

 

In 2011, the Pollution Prevention Institute em-

ployed students from Kansas State University 

and the University of Kansas to participate in 

the sixth year of the Pollution Prevention In-

tern Program.  In 2011, the interns recom-

mended projects that would save the partici-

pating companies $417,000 per year.  These 

projects would also reduce 318 tons of  

waste, save 6.1 million gallons of water, and 

reduce 12.9 million kWh per year.  The pro-

gram also had Schwanôs Global Supply and 

Via Christi Hospitals participate as repeat 

companies. The 2011 interns were placed in 

various industries throughout Kansas to focus 

on a wide range of P2 projects including con-

ducting an air audit to identify and repair air 

leaks, upgrading lighting, substituting chemi-

cals, and water-use reduction through aera-

tors and smart practices. 

Category Annual Reduction Annual Cost Savings 

Energy 5,723,000 kWh $417,000 

Waste 318 tons $91,000 

Water 6,060,000 gallons $45,000 

Chemical replacements 86 gallons N/A 

Greenhouse gas 4,100 MTCO2e N/A 

Total  $552,000 

Note: Greenhouse gases shown were calculated using the EPA tool. 
Note 2: To convert energy in kWh to MBTU, use kWh*3.14/1000. 
Note 3: Numbers include the recommendations of intern Joseph Lauth, whose case 
study could not be included due to proprietary information.  
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Company background 
Bombardier Learjet (Bombardier) is a world-leading 
manufacturer of planes and trains, employing more 
than 65,000 high-skilled workers on five continents. 
Bombardier acquired Learjet on April 9, 1990. Learjet 
started operations in Wichita, Kansas, in 1962 and 
has been a pioneer in the business-jet industry ever 
since. Learjet invented the concept of the business 
jet, and continues to this day to be one of the premier 
worldwide leaders in business-aircraft manufacturing. 
 
Project background 
The host company realized the intern was interested 
in energy efficiency and allowed him to explore the 
plant and work independently. His goal was to 
continue a decline in energy usage through means of 
energy efficiency and reduction, leading to less 
environmental output. He found three different lighting 
projects that accomplished thisðdaylight harvesting 
in aircraft hangars, using occupancy sensors in work 
areas, and upgrading existing metal-halide fixtures to 
new LED technology. Also, Ronck worked on 
identifying air leaks and improving the compressed-air 
system. 
 
Incentives to change 
Bombardier Learjet is constantly trying to find ways to 
become a more energy-efficient and environmentally 
friendly company. In a world of rising energy costs 
and strict environmental regulations, the host 
company has decided to work alongside the Pollution 
Prevention Institute at Kansas State to reduce its 
overall impact. 
 
Projects reviewed for E2/P2 potential 
1. Daylight harvesting 
Ronck noticed large quantities of daylight being let 
into the workplace through the hangar doors, yet the 
lights remained on.  
 
Ronck used a data-logging light meter to take 
measurements of this extra sunlight. Then he turned 

these recordings into accurate evaluations of how 
many light fixtures can be turned off at different times 
of the day depending on the angle of the sun. His 
calculations for harvesting daylight revealed a 
possible savings of 258,000 kWh of energy, or 
$15,400 annually. 
 
2. Occupancy sensors 
The second lighting project researched was 
implementing occupancy sensors in machine shops, 
work rooms, and storage areas of a particular 
building. Many of these rooms were observed to be 
unoccupied for long periods of time. Having these 
sensors will reduce the electricity wasted when the 
rooms are not in use and minimize the error of 
forgetting to turn lights off when employees leave for 
the day. The intern found an annual savings of 29,000 
kWh of energy, or $1,740. 
 
3.LED lighting upgrade 
The third lighting project proposal was upgrading 
current 460-watt, metal-halide fixtures with new, more 
efficient LED lights. The intern calculated that by 
switching to the new technology of LEDs, a total of 
108,326 kWh, or $23,300, could be reduced from the 
host companyôs energy usage annually. Also, an 

Bombardier Learjet 
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A picture showing the daylight provided to the hangars. 
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Project 
description 

Annual 
estimated 

environmental 
impact 

Annual 
estimated 
cost savings 

Status 
Annual actual 
environmental 
impact 

Annual 
actual cost 
savings 

Daylight harvesting 258,000 kWh $15,000 Not implemented ð ð 

Occupancy 
sensors 

29,000 kWh $1,700 Not implemented ð ð 

Building 14 LED 
light upgrade 

108,000 kWh $23,000 Not implemented ð ð 

150-hp air 
compressor 

253,000 kWh $15,000 Not implemented ð ð 

Air-leak audit 120,000 kWh $7,000 Not implemented ð ð 

Greenhouse gas 
reductions 

546 MTCO2e ð ð ð ð 

Table 18: Summary of 2011 E2/P2 intern recommendations for Bombardier Learjet 

additional savings of $16,800 could occur due to not 
having to replace the old metal-halides every year. 
 
4. Air-compressor upgrade 
The intern found two different types of compressor 
motors being usedï a 250-hp variable-frequency-
drive (VFD) motor and a 300-hp, fixed motor.  

After learning that a VFD motor saves a lot of energy 
compared to a fixed motor, he researched how to 
reduce the 300-hp motorôs energy usage. To do this 
Ronck recommended installing a separate 150-hp 
VFD compressor that would run during the off hours 
of the day and weekends rather than the 300-hp 
motor. This alone will save 253,424 kWh of energy, or 
$15,205 annually. 
 
5. Fixing air leaks 
The intern acquired a previous airflow audit and found 
there to be a 120-cubic-foot-per-minute (CFM) 
leakage rate for one of the buildings. This is 
equivalent to running an extra 30-hp motor at all times 
to compensate for the leaks. Therefore, he calculated 
how much energy it takes to run a 30-hp motor and 
found they could save 119,679 kWh, or $7,180 
annually by fixing the air leaks. 

250-hp variable-frequency-drive motor. 
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Company background 
CST Storage (CST), a part of CST Industries, Inc., is 
a global leader in the design and manufacture of 
aboveground storage tanks.  The Parsons-based 
manufacturing plant specializes in epoxy-coated 
bolted tanks. With more than 100 years of experience, 
CST is a trusted brand that has delivered more than 
150,000 tanks to more than 125 countries across 
numerous industries.  The 140,000-square-foot facility 
has a wide range of capabilities, including metal 
fabrication, welding, and painting.  As an ISO 9001-
certified company, CST prides itself not only in its 
technical capabilities, but also in the complete quality 
process that ensures customers receive a product 
that meets any and all required specifications. 
 
Project background 
CST Storage consists of a 140,000-square-foot 
manufacturing facility with an adjacent 9,000 square 
feet of office space.  The manufacturing process is 
very energy extensive as it includes receiving raw 
materials, metal fabrication, welding, powder coating, 
liquid-paint coating, and shipping of the final product.  
CSTôs management is very concerned with making 
the site more energy efficient to not only reduce the 
costs associated with energy use, but to also become 
more environmentally friendly neighbors to the 
community.  In an effort to identify and determine 
potential energy savings, CST participated in the 
Pollution Prevention Instituteôs Internship Program for 
the first time.  The intern completed a compressed-air
-leak audit, a lighting replacement study, a waste 
stream audit to determine the potential benefits of 
cardboard recycling, a study to determine the 
potential energy savings of a new burn-off oven, a 
water conservation analysis in the paint-line wash and 
rinse water, and an energy savings study of the 
powder-coat room that is kept at a cool temperature 
throughout the year. 
 
 
 

Incentives to change 
CST Storage participated in the Pollution Prevention 
Institute program in order to become aware of more 
efficient ways to conserve energy and gain tighter 
control of its waste streams.  The intern program 
allowed CST to have a dedicated resource to focus 
on improving its waste streams, while also performing 
cost analysis for potential changes to production 
equipment. 
 
Projects reviewed for E2/P2 potential 
1. Compressed-air audit 
The intern performed an air-leak-detection audit to 
locate as many air leaks as possible with an 
ultrasound gun. In all, the intern found 17 leaks that if 
fixed, amount to energy savings of 173,250 kWh per 
year and $10,395 in annual cost savings.  
 
2. Water conservation 
The intern also worked on a water conservation 
project in the paint lineôs washer/rinser system.  
Currently, the used rinse-water runoff is sent directly 
to the drain.  An opportunity exists to reuse the rinse 
runoff to replenish the wash tank throughout the day 
that would save 1 million gallons of water per year.  In 
addition, the rinse water is heated by the parts as they 
come out of the hot wash water, so reusing it would 
reclaim some of the energy used to heat the wash 
water. This would result in an annual savings of 202 
MMBtus per year.  The total cost savings are $9,105 
per year. 
 
3. Production lighting 
The intern also analyzed the potential energy savings 
of replacing the production lighting from high-pressure 
sodium lights (HPS) to T5 fluorescent lights.  The 
plant currently uses 355 HPS fixtures to provide the 
manufacturing plantôs lighting.  The current lighting 
consumes 1.36 million kWh per year at an  annual 
cost of $116,079.  The proposed T5 lighting would 
result in energy savings of 255,000 kWh per year and 
annual savings of $24,720. 
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Project 
description 

Annual 
estimated 

environmental 
impact 

Annual 
estimated 
cost savings 

Status 
Annual actual 
environmental 
impact 

Annual 
actual cost 
savings 

Compressed-air 
audit 

173,000 kWh  $10,000 Implemented 173,000 kWh  $10,000 

Water 
conservation 

1,000,000 gal  
282 MMBTU 

 $9,100 Implemented 
1,000,000 gal  
282 MMBTU 

 $9,100 

Production lighting 255,000 kWh   $25,000 
Not  

implemented 
ð ð 

Cardboard 
recycling 

75 tons   $14,000 Not implemented ð ð 

Burn-off oven 225 MMBtu   $1,500 Not implemented ð ð 

E-room enclosure 144,000 kWh  $8,800 
Partially 

implemented 
93,600 kWh  $5,700  

Greenhouse gas 
reductions 

452 MTCO2e ð ð 156 MTCO2e ð 

Table 19: Summary of 2011 E2/P2 intern recommendations for CST Storage. 

4. Cardboard recycling 
 The intern performed a waste audit on the plantôs 
waste to determine the amount of cardboard that can 
be recycled.  By visual inspection, it was seen that 
cardboard takes up about half the volume of the 
dumpsters on any given day.  Based on the audit, the 
intern determined that cardboard accounts for 
approximately 1.5 times the volume as the rest of the 
waste, which adds up to 75 tons of recyclable 
cardboard per year.  CST would benefit not only by 
selling the cardboard to a recycling company, but also 
by reducing the amount of city dumpsters currently 
used.  The project would result in $14,238 in annual 
savings.   
 
5. Burn-off oven 
The intern investigated possible replacements for a 
natural gas, convection burn-off oven.  Infrared ovens 
are more energy efficient because they heat the part 
directly, rather than heating the air as convection 
ovens do.  The intern determined that a new oven 

would result in annual savings of 225 MMBtu of 
natural gas and cost savings of $1,500 per year.  
 
6. E-room enclosure  
The intern analyzed the potential energy savings 
available in the powder-coat room (e-room).  The e-
room must be maintained at 75 ÁF to prevent the 
powder from clogging in the paint lines or guns.  The 
area surrounding the room is always at a warmer 
temperature due to curing ovens nearby, which 
results in the air-conditioning units operating 
throughout the entire year in the e-room.  In addition, 
the parts entrance and exit must remain open during 
the work day, which allows cold air to escape into the 
warm environment.  By closing the entrance and exit 
while the paint line is not operating, the intern 
estimates energy savings of 144,440 kWh per year 
and annual savings of $8,806. 
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Company background 
Gates Corporation located in Iola, Kansas, is part of 
an international company that is celebrating its 
centennial birthday. The Iola plant employs more than 
760 workers and runs 24 hours a day, seven days a 
week. The plant produces hose, puts on couplings, 
and also serves as the distribution center for the 
American plants.  
 
Project background 
The internship consisted of water, energy, and waste 
reduction as well as researching a replacement for 
toluene, being used in several places in the plant. 
Other energy savings came from using belt-driven 
fans to cool workers, an air audit, and motion-sensor 
lighting projects. Finally, the waste reduction came 
from installing hand dryers and adopting a wooden 
pallet recovery and refurbishing plan.  
 
Incentives to change 
Gates Corporation chose to partake in the intern 
program because they saw it as an opportunity for a 
fresh set of eyes to see new projects, things the 
company may have overlooked. The company sees it 
as a beneficial experience for both the company and 
the intern; they can learn from the intern, and the 
intern can learn from Gates. 
 
Projects reviewed for E2/P2 potential 
1. Aerators 
Through a restroom survey taken, Trumpy found that 
employees at Gates use the restroom approximately 
2,400 times a day. Based on this, the sinks at Gates 
run 4,208 minutes a day. By installing aerators on the 
sinks that could have an aerator attachment, Gates 
will save 947,815 gallons of water and $4,701 of cost 
savings annually. Total cost of the aerators is $42. 
 
2. Low-flow toilets 
As mentioned previously, the restrooms are used 
2,420 times a day. Currently Gates has 4.0-gallon-per
-flush toilets and 1.5-gallon-per-flush urinals. Due to 

employee concerns about lowïflow toilets, Trumpy 
recommended the Yorkville toilet by American 
Standard, which has a 1.6-gallon-per-flush with 
pressure assist. American Standard also has a 0.5-
gallon-per-flush urinal that is being recommended. By 
implementing this project, Gates could save 
1,179,000 gallons of water and $5,837.98 each year.  
 
3. Hump-hose hydraulic press 
Gates uses a hydraulic press to create hose with a 
hump. The press is more than 80 years old and has 
many leaks. Maintenance is not able to keep up fixing 
the new leaks that appear, and currently the press 
leaks 5.48 gallons a minute while the pump is 
running. A timer was put on the press to turn the 
pump off after every shot to conserve water and 
electricity. By installing the timer, Gates is saving 
320,550 gallons of water, 14,625 kW, and $2,697 a 
year.  
 
4. Coupled assembly fans 
The fans put in coupled assembly to cool employees 
create a decibel reading high enough that OSHA 
recommends ear plugs. A quieter fan that used only 
one half horse power compared to the one-horse 
power the current fans use, yet produces more cubic 
feet of air per minute, is replacing the louder fans. The 
savings associated with switching to the quieter fans 
is 16,380 kW and $1,240 a year.  
 
5. Lighting 
The factory office and third-floor maintenance room 
have lights left on 24 hours a day, even when not in 
use. Motion sensors will be put in both areas. Savings 
associated with the project is 114,878 kW and $8,700 
a year.  
 
6. Hand dryers 
Gates currently landfills 9,309 pounds of paper towels 
each year. By installing high-efficiency Xcelerator 
dryers in the restrooms, Gates can dramatically 
reduce this waste. Because of employee needs, it is 
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Project 
description 

Annual 
estimated 

environmental 
impact 

Annual 
estimated 
cost savings 

Status 
Annual actual 
environmental 
impact 

Annual 
actual cost 
savings 

Aerators in 
restrooms 

948,000 gallons $4,700 Implemented 948,000 gallons $4,700 

Low-flow toilets 1,117,000 gallons $5,800 Not implemented ð ð 

Timer on hump-
hose hydraulic 
press 

321,000 gallons / 
15,000 kW  

$2,700 
Partially 

implemented 
142,220 gallons 
& 6,500 kWh  

$1,200 

Coupled assembly 
noise-reduction 

fans 
16,000 kW $1,200 Not implemented ð ð 

Motion-sensor 
lighting 

115,000 kW $8,700 Not implemented ð ð 

Hand dryers 4 tons $27,000 
Partially 

implemented 
0.6 tons $3,900 

Wooden pallet 
recovery 

214 tons  $38,000 Implemented 88  tons $41,317 

Compressed-air 
audit 

348,000 kW $26,000 Not implemented ð ð 

Toluene 
replacement 

86 gallons toxics NA Implemented 86 gallons toxics NA 

Greenhouse gas 
reductions 

372 MTCO2e ð ð 25 MTCO2e ð 

Table 20: Summary of 2011 E2/P2 intern recommendations for Gates Corporation 

recommended that six paper-towel dispensers remain 
in Gates. By installing these machines and getting rid 
of the nonessential paper-towel dispensers, Gates 
can reduce its waste by 7,617 pounds and save 
$27,407 in paper-towel, house-keeping, battery, and 
operational costs each year.  
 
7. Wooden pallet recovery 
In order to move heavy objects, Gates uses wooden 
pallets that allow the objects to be lifted by a forklift. 
Previously, Gates was throwing away pallets that had 
been used once and were still in good condition. 
Trumpy wrote work instructions and helped 
employees distinguish reusable pallets from broken 
ones. In addition, the company that sells Gates its 
pallets, T&E, will now collect the broken pallets and 
refurbish them. The refurbished pallets will be sold 
back to Gates at a discounted price. Finally, ReelCore 
sends plastic reel parts to T&E on wooden pallets. 
Gates pays for these pallets, but cannot reuse them 
because they do not meet the required specifications. 
These pallets were landfilled. Now T&E will collect the 
pallets and send them back to ReelCore. After 
ReelCore receives its first shipment of pallets back 
from T&E, Gates will no longer be charged for pallets 

from ReelCore. Total  waste reduction for this project 
is 214 tons of wooden pallets. Cost savings is 
$38,080 annually. 
 
8. Compressed-air audit 
A compressed-air audit was done in the pole-built and 
HFM tester areas of the plant. A total of 59 
compressed-air leaks were found. These leaks totaled 
97,125,624 CFM. From the manufacturer of Gatesô air 
compressor, it was found to take 127 kWh to produce 
591 CFM. Total energy savings that could result from 
fixing these air leaks is 346,916 kW, and a cost 
savings of $27,000 
 
9. Toluene replacement 
Toluene, a chemical known to cause miscarriages 
and damage to the central nervous system, is 
currently being used in several locations at Gates as 
both a cleaning agent and as an adhesive. The intern 
found a less-toxic replacement for both uses, 
Steposol SB-W by the Stepan Company for the 
cleaning agent and Aromatic 150 from Exxon Mobil 
for the adhesive. The project has been implemented 
and will reduce toluene use by 86 gallons a year. This 
project is being explored at other Gates facilities.  
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Company background 
The Kansas Army National Guard (Guard) is one of 
three parts of the Army; the others are the Active 
Army and the Army Reserves.  The Guard is primarily 
composed of civilians, called Guardsmen, who serve 
their country, state, and community part-time.  The 
state governor can call the Guard into action during 
local or statewide emergencies, while the President of 
the United States can activate the Guard for federal 
missions. 
 
The Kansas Army National Guard is spread 
throughout the state amongst 56 armories, 10 field 
maintenance shops, and many additional buildings.  
There are more than 5,500 soldiers within Kansas 
and many other National Guard employees.  The 
Kansas Army National Guard headquarters are 
located in Topekaôs State Defense Building. 
 
Project background 
Brewerôs internship consisted of energy-saving and 
water-conserving projects.  These included replacing 
paper-towel dispensers with hand dryers, changing 
power settings on computers, turning off sprinkler 
systems, printing double-sided, creating an energy-
audit form, and performing an air-leak audit. 
 
Incentives to change 
Executive Order (EO) 13423 states that the Guard 
must reduce water use by 16% between fiscal year 
(FY) 2008 and FY2015, at a minimum of 2% each 
year, compared to a baseline from FY2007.  It also 
states that the Guard must reduce energy 
consumption by 3% annually between FY2006 and 
FY2015 or 30% total, compared to a baseline from 
FY2003.  Hence, the Kansas Army National Guard is 
doing whatever it can to try to save energy and water.  
Having more than 50 buildings with different purposes 
scattered all over the state makes this task rather 
difficult.  Also, the Kansas Army National Guard has 
been forced to close many of its armories due to 
budget reductions; it is possible it could save enough 
money through energy and water savings to prevent 
additional closures. 

Projects reviewed for E2/P2 potential 
1. Hand dryers 
The first project involved researching hand dryers and 
determining if they should be installed in four 
bathrooms in the State Defense Building.  It was 
found these restrooms already had hand driers, but 
there did not seem to be much use of them because 
they were inefficient styles.  Both womenôs restrooms 
contained World Dryer Model A hand dryers.  The 
upstairs menôs restroom contained World Dryer-Nova 
1 dryers, while the menôs restroom downstairs 
contained World Dryer-Airspeed dryers.  Paper-towel 
dispensers are still located in these restrooms.  The 
intern found that these four bathrooms go through 22 
cases of paper towels every three and a half months, 
which costs $3879 per year.  Five new hand dryers 
were researched and analyzed: Dyson Airblade, 
Xlerator, World Dryer Airforce, World Dryer SlimDri, 
and World Dryer AirMax.  Cost savings were 
calculated for different percentages of people 
switching to hand-dryer use.  Savings were also 
calculated with the theory that some people might be 
using the currently installed hand dryers, and with the 
idea that they would continue to use the new hand 
dryers. If paper-towel use was decreased by only 
50%, $1,900 and 0.5 tons of paper would be saved 
annually.  Depending on the type of hand dryer 
purchased, maximum payback under these conditions 
would be 2.57 years. 
 
2. Power strips 
The purpose of a green power strip is to eliminate the 
vampire load of electricity used by electronics in 
standby mode.  In order to determine if the power 
strips would be helpful, the intern took a survey of the 
power strips and the items plugged into them in the 
energy and environmental offices.  Wattmeters and 
the website http://standby.lbl.gov/summary-table.html 
were used to estimate the vampire load of each 
electrical device.  It was calculated that even if the 
cheapest power strip was purchased, only $18.95 
would be saved per year and the payback would be 
17-25 years.  Therefore, the project was not 
recommended. 
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Project 
description 

Annual 
estimated 

environmental 
impact 

Annual 
estimated cost 
savings 

Status 
Annual actual 
environmental 
impact 

Annual 
actual cost 
savings 

Hand dryers (50% 
reduction in paper 
towel use) 

0.5 tons  $1,900 Not implemented ð ð 

Power strips 210 kWh $19 
Not 

recommended 
ð ð 

Computer settings 3,500 kWh   $320 Not implemented ð ð 

Sprinkler systems 
1,611,000 
gallons 

 $18,000 Not implemented ð ð 

Duplex printing/
copying 

1.6 tons  $680 Not implemented ð ð 

Air-leak audit 22,000 kWh  $2,000 Not implemented ð ð 

Greenhouse gas 
reductions 

22 MTCO2e ð ð ð ð 

Table 21: Summary of 2011 E2/P2 intern recommendations for Kansas Army National Guard 

3.Computer settings 
The third project required changing settings on the 
computers from turning the display off after 10 
minutes and the computer never putting itself to 
sleep, to turning the display off after five minutes and 
putting itself to sleep after 10 minutes.  Using the 
wattmeters, power usage of the computer monitor and 
CPU was measured for each setting.  It was 
calculated that 3505.407 kWh, 2.5 MTCOe of 
greenhouse gas emissions, and $320 could be saved 
by applying these settings to all 11 computer monitors 
and CPUs in the environmental and energy offices. 
 
4. Sprinkler systems 
It was determined the following facilities have lawn 
sprinkler systems by graphing their yearly water 
usage: Colby Armory, Iola Armory, Salina Great 
Plains Training Center, Salina KSRTC Nickell Hall, 
Salina KSRTC Open Bay Barracks, and Salina RTSM 
Maintenance 558. If these six facilities quit irrigating, 
1,611,369 gallons of water and $18,020.83 could be 
saved each year.  This is equivalent to 12% of the 
Kansas Army National Guardôs current annual water 
usage.  
 
5. Duplex printing and copying 
It was found that in order to change the default 
settings to duplex printing, it must be changed on 
each employeeôs profile when they are logged in.  
Data was collected for each of the printers and the 
copier to determine usage.  From this it was 
calculated that 49,620 sheets of paper, five metric 
tons of CO equivalent (MTCOe), and $414 could 
be saved by printing double-sided.  It was also 
calculated that 31439 sheets of paper, 15 trees, four 

MTCOe, and $264 could be saved by copying 
double-sided.  To prevent people from reverting back 
to simplex printing, the intern made fliers advertising 
how much paper, greenhouse gas emissions, and 
trees could be saved by printing duplex.  These were 
posted by the printers and copier. 
 
As required by Army Regulation (AR) 420-1 Chapter 
15, the Kansas Army National Guard is required to 
perform energy audits of 25% of its square footage 
every year and must complete an audit of all of its 
square footage every four years.  Currently there is no 
efficient way in place to perform these audits.  The 
intern used energy-audit resources in order to create 
an energy-audit form that will be able to be used 
uniformly at all facilities.  This form should help make 
sure all necessary information is gathered and help 
reduce the amount of trips taken to each facility. 
 
6. Air-leak audit 
At Crisis City there have been problems keeping the 
building heated in the winter and cooled in the 
summer, so the leak detector was used to check the 
building envelope.  Many of the windows and doors 
were leaking great amounts of air and it is suggested 
to look into ways to reduce this loss. The RSMS 
Trailer Program does a lot of work on army vehicles.  
There are at least 20 or more air compressors located 
at this building.  Many had large leaks; some leaks 
could even be felt with the bare hand.  Overall, it was 
estimated that 22,000 kWh and $2,000 could be 
saved if the seven leaks found on the air compressors 
were fixed. 
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Company background 
The Kickapoo Tribe of Kansas is a federally sovereign 
Indian tribe located near Horton, Kansas.  The 
Kickapoo reservation covers a 30-square-mile area of 
land, which is home to 534 tribe members.  The 
reservation has its own police and fire department as 
well as a community center, water treatment plant, 
health and dental clinic, convenience store, and 
casino.  The Golden Eagle Casino currently employs 
268 people from the surrounding area.  
 
Project background 
The intern began by touring the Golden Eagle Casino 
and the reservation, and was given some initial 
projects to begin reducing the casinoôs environmental 
impact.  Casino and parking lot lighting was the first 
project brought up in hopes of greatly decreasing 
electricity consumption of the casino.  Also, the intern 
was asked to evaluate toilets and faucets in the 
restrooms of the casino to see if anything could be 
improved upon to reduce water consumption.  There 
were a few appliances that were not Energy Star-
qualified products, so the intern was asked to create a 
cost/benefit analysis of replacing them with Energy 
Star appliances.  Furthermore, the intern was 
requested to look at the casinoôs waste to find ways of 
reducing or recycling some of it.  After conducting a 
waste sort of the casinoôs waste, the intern found 
three ways to reduce solid waste and save both time 
and money.  
 
Incentives to change 
The Kickapoo Tribe is constantly looking for ways to 
be more environmentally friendly and create a more 
environmentally conscious community.  One way to 
accomplish this is to make the Golden Eagle Casino 
leave less of an environmental footprint than ever 
before.  In order to accomplish this, the Kickapoo 
Tribe decided to participate in the Pollution Prevention 
Institute Internship Program during the 2011 summer.  
Their expectations of the intern were to find ways to 
decrease electricity and water usage as well as 

reducing the amount of waste entering the waste 
stream.  As utility costs continue to increase, the 
Kickapoo Tribe recognizes the importance of 
becoming more energy efficient and less wasteful.  
 
Projects reviewed for E2/P2 potential 
1. Casino lighting 
There were many incandescent, halogen, and T12 
fluorescent bulbs located throughout the Golden 
Eagle Casino.  Suitable replacements for these 
inefficient bulbs were found and priced.  By replacing 
these current bulbs with either compact fluorescent 
bulbs or T8 fluorescent lamps, a significant savings 
will be achieved.  Potential savings for all the areas 
totaled 110,060 kWh and $13,100 annually. 

 
2. Casino lighting controls 
Much of the Golden Eagle Casinoôs lighting could be 
controlled by use of timers or occupancy sensors, 
which would greatly reduce the casinoôs utility costs.  
These projects included changing the parking lot timer 
regularly, ensuring the bingo hall lights are off when 
not in use, and installing occupancy sensors in all 
offices and employee restrooms. Potential savings for 
all these projects were 267,525 kWh and $34,849 
annually. 

 
3. Water conservation 
To help reduce the amount of water used in the 
casino, low-flow toilet diaphragms and sink aerators 
were researched.  By reducing toilet diaphragms from 
3.5 gallons per flush (GPF) to 1.6 GPF, and sink 
aerators from 2.2 gallons per minute (GPM) to 1.0 
GPM, 9,877 kWh, 789,387 gallons of water, and 
$2,836 can be saved annually. 

 
4. Energy-saving appliances 
There were two appliances found at the Golden Eagle 
Casino that were not Energy Star products.  These 
were the electric water heater and kitchen ice maker.  
Alternative Energy Star products were researched 
and, if implemented, a potential savings of 5,364 
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Project 
description 

Annual 
estimated 

environmental 
impact 

Annual 
estimated 
cost savings 

Status 
Annual actual 
environmental 
impact 

Annual 
actual cost 
savings 

Casino lighting 110,000 kWh  $13,000 
Partially 

implemented 
55,030 kWh $3,027 

Casino lighting 
controls 

268,000 kWh   $35,000 Not implemented ð ð 

Water 
conservation 

10,000 kWh, 
789,000 gal 

 $2,800 Not implemented ð ð 

Energy-saving 
appliances 

5,400 kWh and 
1,500 gal 

$600 
Not 

recommended 
ð ð 

Solid-waste 
reduction 

23 tons of waste, 
and 2,400 kWh 

 $8,300 Implemented 
23 tons of waste, 
& 2,000 kWh 

 $8,200 

Greenhouse gas 
reductions 

279 MTCO2e ð ð 41 MTCO2e ð 

Table 22: Summary of 2011 E2/P2 intern recommendations for Kickapoo Tribe 

kWh, 1,460 gallons of water, and $593 can be 
achieved annually.  However, due to the long payback 
period, these appliances should only be replaced with 
Energy Star products when the current appliances 
break and need replacing. 

 
5. Solid-waste reduction 
To reduce the Golden Eagle Casinoôs waste stream, 
installing Excel air dryers, recycling paper bingo cards 
and plastic kitchen containers, and reducing the 
number of trash bags used were researched.   
 
Reducing the amount of waste not only reduces 
waste disposal fees but also decreases 
housekeepingôs time spent emptying trash cans. A 
potential savings of 22.9 tons of waste and $8,289 
can be saved each year. 

 
 

Waste audit conducted to identify the major waste 
streams. 
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Company background 
The Schwanôs Global Supply, Inc. (Schwanôs) was 
started in Minnesota in 1952 by Marvin Schwan. The 
company has since grown to selling products in 50 
countries. In 1970, Schwan expanded its business 
when Tonyôs Pizza became a part of the company. 
Tonyôs Pizza plant has grown to a facility of more than 
450,000 square feet.  Likewise, it has become one of 
the largest producers of frozen pizza, including 
brands such as Tonyôs, Red Baron, and Freschetta. 
The company employs more than 1,500 people, 
making it the largest employer in Salina, Kansas. 
Currently Schwanôs Global Supply, Inc. is the largest 
supplier of frozen foods with manufacturing plants in 
seven states. The company serves as the leading 
supplier to many educational facilities, companies, 
and entertainment venues.  
 
Project background 
At the beginning of the internship, Schwanôs had 
already selected specific projects for the intern  to 
focus on to improve the plant efficiencies. The focus 
of the compressed-air project was to complete an air-
leak audit and recommend opportunities to reduce 
usage. Schwanôs lighting is inconsistent and outdated. 
A lighting audit would determine the current lighting 
and identify how much the company could save with 
more efficient lighting. Compressed-air and lighting 
are typically two large parts of the utility bill.  
Improving efficiencies in these two areas could lead to 
a long-term cost savings for the plant.  
 
Incentives to change 
Schwan has participated in the Pollution Prevention 
Intern Program since 2007. This year, the intern was 
Taylor Scott, an architectural engineering student 
from Kansas State University. Due to the size of the 
plant, it consumes considerable amounts of energy.  
Plant management and operations are always looking 
for ways to improve and gain efficiencies.  
 
Projects reviewed for E2/P2 potential 
1. Compressed-air-leak audit 

The first project involved a compressed-air-leak audit 
using the companyôs UE systems Ultraprobe 10000 
(ñultrasonic leak detectorò).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Following the current compressed-air-leak audit 
procedure, Scott was able to identify a total of 109 air 
leaks. These leaks are costing an estimated $56,000 
annually. In 2007 the company had engaged an intern 
to analyze compressed-air usage. However, some of 
the recommendations from the 2007 study have 
gradually become less effective. The audit procedure 
was completed less frequently. In addition, the repair 
tags, which were placed where a leak was identified, 
were being washed away by power washes during the 
sanitation process. Therefore, the leaks were going 
unnoticed. Scott recommended that Schwanôs 
maintenance staff follow the same procedure, but 
make it a priority, since the cost of air leaks is 
expensive and the return on investment is significant. 
She also recommended the repair tags be laminated, 
so they can withstand the power washes and remain 
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Project 
description 

Annual 
estimated 

environmental 
impact 

Annual 
estimated cost 
savings 

Status 
Annual actual 
environmental 
impact 

Annual 
actual cost 
savings 

Compressed air 909,000 kWh $56,000 Not implemented ð ð 

Lighting 712,000 kWh $48,000 Not implemented ð ð 

Greenhouse gas 
reductions 

1,151 MTCO2e ð ð ð ð 

Table 23: Summary of 2011 E2/P2 intern recommendations for Schwanôs Global Supply, Inc. 

readable throughout the repair process.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Lighting audit 
The second project was to complete a facility lighting 
audit and recommend more efficient options. Scott 
separated the plant into five areas: office, freezer, 
oven, warehouse, and production. This resulted in a 
more efficient lighting audit and also illustrated the 
savings in each targeted area. Currently, the plant 
consists of 400W metal-halides, 8-foot 95W T12s, 
and 4-foot 34W T12s with magnetic ballasts. Scott 
recommended the T12s be replaced with energy-
efficient, 4-foot 32W T8s with electronic ballasts.  
The 400W metal-halides would be replaced with 
350W metal-halides in the oven area and freezer 
areas, because fluorescent bulbs arenôt able to 
withstand the extreme temperatures, ranging from -20 

to 200 degrees Fahrenheit. Implementing the 
recommendations will result in an estimated energy 
savings of 712,000 kWh and cost savings of $48,000 
annually.  

Blue connector remaining after a power wash. 

Mixture of T-12 and T-8 lamps found throughout 
the Schwanôs facility. 
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Company background 
The Via Christi Health System has been serving the 
people of Kansas for more than 100 years. Today,  
Via Christi Health is the largest provider of health care 
services in Kansas. It serves Kansas and northeast 
Oklahoma through doctors, hospitals, senior villages, 
and health services. Via Christi Health employs more 
than 10,000 people throughout the organization.  
The company has two large hospitals in Wichita, St. 
Francis and St. Joseph. Via Christi is well known for 
its sustainable practices. It had hosted pollution 
prevention interns for multiple summers, and the 
administration hopes to implement environment-
friendly practices and technologies, especially for its 
facilities and HVAC operations.  
 
Project background 
The objective for the  summer of 2011 was for the 
pollution prevention intern to work with the energy 
manager and facilities personnel to reduce peak 
demand for the St. Joseph and St. Francis hospitals, 
and explore new technologies for efficient HVAC and 
other operations. Vishrut Patel worked with the 
building automation group to come up with optimum 
set points for the HVAC systems and data analysis for 
newer technologies like variable frequency drives, ice 
storage, etc. He worked on projects for more energy-
efficient light retrofits and feasibility of occupancy 
sensors.  
 
Incentives to change 
Via Christi is an organization driven by its core values: 
human dignity, stewardship, and excellence. 
Stewardship means responsibly managing resources 
given to the facility. Via Christiós management and 
plant operations departments live the idea of 
stewardship every day. Considering their 
responsibility to manage electricity, water, gas, and 
other resources, they own the idea of energy 
conservation.  
 
In addition, Anas Sadkhi, the energy manager 
overseeing both hospitals, constantly looks for ways 

to save energy and thus save money for the hospitals. 
He also aims to achieve the recently announced ISO 
50001 standard for both facilities. The goal is to make 
the facilities more energy efficient, using the ISO 
standard guidelines to maintain focus on the most 
important aspects of energy savings. Thus, the 
culture at Via Christi embraces new ideas towards 
energy efficiency, as well as management supporting 
the ideas with a focused vision.  
 
Projects reviewed for E2/P2 potential 
Patel reviewed a number of projects over the summer 
for energy efficiency and pollution prevention.  
 
1. Chillers 
Ice storage was an idea to use Via Christiôs glycol 
chiller to produce ice during off-peak hours and use 
the ice during peak hours. Due to the smaller size of 
the glycol chiller, this project was not recommended 
but advised for re-review when newer chillers were 
purchased.  
 
Variable frequency drives (VFDs) for two back-up 
chillers at St. Francis Hospital were recommended. 
VFDs use the set of sensors in the chiller water 
system to control the power consumed by chillers. 
Estimated investments were more than $4 million and 
about six years of payback period. 
 
Patel also worked on setting an optimum set point for 
chilled water. The higher the temperature of water 
coming out, the less the energy used by chillers. 
Considering the chillers are operating at 42ÁF and 
were designed at 45ÁF, there was room for 
improvement. Patel received and analyzed 
information about  the non-standard part-load value 
(NPLV) for chillers and estimated the savings if the  
chilled-water set point was changed. Patel conducted 
a test with the temperature set point (successfully 
tested and set at 43ÁF) to see its effects on the 
hospitalôs internal and external customers as well as 
its effect on energy conservation. Patel recommended  
monitoring the chilled-water valves for each air-
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Project 
description 

Annual 
estimated 

environmental 
impact 

Annual 
estimated 
cost savings 

Status 
Annual actual 
environmental 
impact 

Annual 
actual cost 
savings 

Increasing CHW 
supply temperature 

281,000 kWh $20,000 In progress ð ð 

Proximity sensors 
and push buttons 
for tunnel door 

32,000 kWh $2,000 In progress ð ð 

Replacing metal-
halides with  
T-5 bulbs 

37,000 kWh $3,000 In progress ð ð 

De-lamping 
redundant lights in 
energy center 

17,000 kWh $1,000 In progress ð ð 

VFDs on chillers 1,141,000 kWh $80,000 Not implemented ð ð 

Occupancy 
sensors 

123,000 kWh $9,000 In progress ð ð 

Resetting sensor/
timer for parking 
lots 

12,000 kWh $850 In progress ð ð 

Turning off lightsï
metal-halides 

12,000 kWh $860 In progress ð ð 

Turning off lightsï 
energy center, 
parts room 

7,000 kWh $500 In progress ð ð 

Turning off lightsï 
energy center, 
generator room 

23,000 kWh $2,000 In progress ð ð 

Greenhouse gas 
reductions 

1,197 MTCO2e ð ð ð ð 

Table 24: Summary of 2011 E2/P2 intern recommendations for Via Christi Hospitals 

handling unit at each degree of temperature increase 
to find the optimum set point for the systems. With a 
1ÁF change (at 43ÁF), the hospital is estimated to 
annually save more than 100,000 kWh of energy and 
thus $7,000 of energy expenses.  
 
2. Lighting 
Patel recommended removing a total of 57 T8 light 
bulbs at the energy center of St. Francis, saving about 
17,000 kWh and $1,200 annually. He recommended 
replacing the 400-W and 250-W metal-halides with 
high-output T5 lights, saving about 37,000 kWh and 
$2,700 annually. Patel also recommended turning off 
lights in areas of less occupancy and conducted 
surveys for areas that potentially could use 

occupancy sensors. Patel recommended installing 
occupancy sensors in the medical records room, 
waiting areas, family rooms, and conference rooms, 
with an average of 0.25-years payback period on the 
investment.  
 
3. Energy conservation opportunities 
Patel also explored opportunities such as closing 
doors and openings to hospital areas that are air 
conditioned. Patelôs data collection on air-pressure 
demand and supply for the compressors at St. 
Francis Hospital revealed that current compressors 
were efficient enough and replacing them with VFD-
equipped compressors was not recommended.  
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results for the 2011 interns after a follow-up 

study was conducted in the winter of 2011.  

As seen below, 43.5% of the recommended 

projects have already been implemented or 

are in progress at the participating compa-

nies.  

The success of the 2011 P2 Intern Program 

has resulted in decreased environmental 

footprints for Kansas industries, more than 

$83,500 in cost savings, and an increased 

awareness of environmental engineering  

career opportunities for our graduating  

engineers.  The table below shows the  

2011 Conclusion 

Table 25:  Summary of 2011 E2/P2 intern results updated winter 2011 
 

 
 
What the 2011 interns said about their experience: 
 
ñThe P2 program was a great opportunity to do something better for both your host company 
and the environment, while learning the principles that drive business decisions. For me, the 
program emphasized thorough research, thorough experimentation to back up one's research, 
and an independent and individual work environment. All in all, it was a great experience.ò 
 -Joseph Lauth  (Hillôs Pet Nutrition) 
 
"I enjoyed being a P2 intern, because what I learned in the classroom, I was using in the real 
world, where it really matters.ò  -Austin Weckwerth (Kickapoo Tribe of Kansas) 
 
ñParticipating in the E2/P2 program was a great experience for me. I really enjoyed learning 
about a variety of topics and then getting to apply that knowledge in the real world. It was a 
pleasure working with both dedicated professionals and interns in this field who were more 
than happy to help out whenever needed. Overall, I absolutely feel that I made a great decision 
to take part in this program.ñ -Edgar Alvarado (CST Storage) 

Category 
Annual 
Reduction 

Annual Cost  
Savings 

Project Status 

Energy 461,530 kWh $20,324 
5/30 implemented 
9/30 in progress 

Waste 112 tons $49,517 3/6 implemented 

Water 2,090,000 gallons $13,800 2/9 implemented 

Chemical replace-
ments 

86 gallons $0 1/1 implemented 

Greenhouse gas 360 MTCO2e N/A N/A 

Total  $83,644 
11/46 implemented 
9/46 in progress 
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Company background 
The 2009 H2E Circuit Rider intern provided a variety 
of services to nine facilities across Kansas and 
Missouri.  These services were designed to help 
facilities identify opportunities for environmental and 
cost savings.  

Project background 
The H2E intern worked with facilities that had pre-
registered for the service in late 2008.  After 
confirming their interests, a list that defined H2E 
intern services was provided to interested facility 
contacts. Services included the following audits or 
assessments:  mercury inventory; solid-waste audit; 
red bag-(infectious) waste audit; and energy 
conservation opportunities including lighting, 
appliance upgrade, vending-machine misers, and 
power management systems.  After the types of 
services were confirmed, a site visit date was set up 
and specific services the facility asked for were 
performed.  

Incentives to change 
Hospitals are generally in the business to care for the 
health of their communities.  By reducing 
environmental impacts and costs, facilities can often 
redirect the dollars they save to patient care 
services.   
 
 
Projects reviewed for E2/P2 potential 
1. Mercury inventory 
Two of the nine facilities requested a full inventory of 
mercury at their facilities.  Using the mercury manager 
tool, 128 grams of mercury in mercury-containing 
equipment were identified in thermostats, boiler 
barometers, and boiler thermometers.  
 
2. Infectious-waste audit 
Red bag audits begin with a review of a hospitalôs red 
bag policy.  This was followed by a visual audit of red 
bag contents in soiled utility rooms, patient rooms, 

labs, etc. Content of sharps containers was also 
visually audited. 
 
After performing the audit, the intern found that many 
of the items being thrown away in the infectious-waste  
should actually be considered regular solid waste.  At 
the five locations that requested an infectious waste 
audit, the intern identified about 36.2 tons of infectious 
waste that could be reduced annually by properly 
sorting waste. This translates into a $13,361 annual 
cost savings.  
 
3. Solid waste 
Recycling and waste programs were designed for two 
of the locations investigated. These programs will 
reduce the amount of cardboard and adult briefs 
being sent to the landfill. This project resulted in an 
annual 441-ton waste reduction and cost savings of 
$22,917. 
 
4. Vending-machine misers 
Vending misers are a simple and inexpensive 
technology that can reduce the energy used by non-
perishable beverage and snack vending machines.  
According to the vending misersô manufacturer, each 
machine consumes about 3500 kWh per year.  A 
miser reduces this consumption by approximately 
half.  Misers generally cost $150-$170.     
 
Four of the nine hospitals received this service, three 
of which provided an estimated number of machines.  
Estimated yearly energy reduction is 147,000 kWh 
and a cost savings of $9,830. 
  
5. Power management 
Energy Star Power Management is a program 
designed to put monitors and computers (CPU, hard 
drive, etc.) into a low-power ñsleep modeò after a 
period of inactivity.  Simply touching the mouse or 
keyboard ñwakesò the computer and monitor in 
seconds.  Activating sleep features saves energy and 
money.  Energy Star estimates savings can be $25 - 
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Project 
description 

Annual 
estimated 

environmental 
impact 

Annual 
estimated 
cost savings 

Status 
Annual actual 
environmental 
impact 

Annual 
actual cost 
savings 

Mercury inventory 128 grams ð Not implemented ð ð 

Red bag-
(infectious) waste 
audit 

36 tons $13,000 
Partially 

implemented 
5.2 tons $4,440 

Solid waste 441 tons $23,000 
Partially 

implemented 
67 tons $3,200 

Vending-machine 
misers 

147,000 kWh $10,000 
Partially 

implemented 
8,800 kWh $600 

Power 
management 

1,039,000 kWh $75,000 Not implemented ð ð 

Kitchen hoods Not Calculated $32,000 
Partially 

implemented 
224,000 kWh $16,411 

Lighting 371,000 kWh $27,000 
Partially 

implemented 
1,300 kWh $637 

Energy Star 
appliances 

457,000 kWh & 
164,000 gallons 

$33,000 
Partially 

implemented 
279,,000 kWh & 
67,000 gallons 

$20,500 

Water conservation 858,000 gallons $4,000 Not implemented  ð ð 

Greenhouse gas 
reductions 

1,433 MTCO2e ð ð 216 MTCO2e ð 

Table 26: Summary of 2009 H2E circuit Rider intern recommendations 

$75 annually, per computer, when using power-
management features. 
 
Three of the locations requested an evaluation of this 
program for their sites. If all three locations implement 
this project 1,038,733 kWh and $74,759 can be saved 
annually.  
 
6. Kitchen hoods 
Melink is a company that provides Intelli-Hood 
technology designed to cut energy usage in kitchen 
hoods.  A system of sensors retrofitted to kitchen 
hoods detects the low and high periods of use for the 
hood and adjusts the cubic feet per minute used in 
the exhaust.  The Intelli-Hood system adjusts the 
power used by 70 percent during low periods of use. 
If the four interested locations installed these hoods, 
there would be a $25,307 yearly savings.  
 
7. Lighting 
Energy conservation opportunities for lighting were 
assessed at four facilities in three ways: de-lamping, 
daylight sensors/manual light shut-offs, and replacing 
2x2 fixtures with 4x2 fixtures. Combining these three 

projects resulted in a 370,510 kWh and $26,534 
annual savings.  
 
8. Energy Star appliances 
Purchasing Energy Star-qualified products reduces a 
facilityôs energy and water consumption by using 
advanced technologies ð resulting in cost savings.  
Spending slightly more money on quality Energy Star-
qualified appliances produces long-term pay-offs in 
utility savings. From the three locations that were 
interested in this project, annual savings would be 
457,109 kWh and 164,164 gallons of water, with a 
yearly cost savings of $33,157. 
 
9. Water conservation 
One facility asked to consider water conservation in 
addition to the services currently provided by the 
program.  The facility is considering switching to 
reduced-flow faucets, shower heads, and toilets. 
Projects to reduce flow on faucets and shower heads 
were already in place, so low-flow toilets were 
assessed and recommended. Annual savings would 
be 858,000 gallons of water and $4,307.  
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Company background 
Madonna Rehabilitation Hospital is a facility that 
specializes in caring for people who have suffered 
severe brain injuries or other debilitating illnesses. It 
has long-term care facilities, an assisted-living facility, 
a child development center, and a physical therapy 
gym along with typical hospital facilities. Madonna 
also owns and operates a fitness centerðProActiveð
at another location.  
 
Project background 
Marinôs project was largely focused on alternative 
energy options but also included a water-saving lawn 
care initiative. Madonna is an environmentally 
conscious group of facilities, and though it has taken 
step to conserve natural resources, it wanted to find 
new ways to reduce its environmental impact. Major 
projects researched included solar energy, 
geothermal heating and cooling, and wind power. 
 
Incentives to change 
Madonna strives to provide a healthy recovery 
environment and to be an environmentally friendly 
facility. Through energy-saving efforts, it can reduce 
its costs, which will help it continue to provide state-of
-the-art care for its patients. In addition, according to 
Energy Star for Healthcare, ñEvery dollar a nonprofit 
health care organization saves on energy is 
equivalent to generating new revenues of $20 for 
hospitals.ò  
 
Projects reviewed for E2/P2 potential 
1. Solar energy 
The first option investigated was solar energy. At 
Madonna the best use of solar energy would be in 
heating water. Areas where it could utilize solar hot 
water included the swimming pool, domestic hot 
water, and domestic water for the kitchen. It was 
determined the focus would be the kitchen and 
domestic water because of the scale of usage. 
Currently, the payback is too long to make this a 
viable option, but the project would be advisable if 

natural gas prices rise to previous highs again in the 
near future. Marin recommended further investigation. 
 
2. Wind energy  
Wind energy was also investigated. After reviewing  
wind data for the location and Madonnaôs urban 
location, it was determined that a wind turbine could 
not provide enough energy to offset the cost in a 
reasonable payback period.  In addition, Madonna 
also lacks the physical space to fully utilize a wind 
turbine. Marin does not recommend implementing 
wind energy as an alternative energy source. 
 
3. Geothermal heating and cooling 
Geothermal heating and cooling was another area of 
focus. It was suggested that geothermal heating and 
cooling could be added to two of the smaller out 
buildings on the main campus and to ProActive as 
well. Once it was established that the test drill alone 
cost more than a yearôs worth of electricity for one of 
the smaller buildings, the focus became ProActive 
alone. Leuckôs Drilling has been contacted to provide 
a quote and a comprehensive cost analysis. The 
recommendation is that Madonna pursue a 
comprehensive estimate of cost and savings from a 
professional. 
 
4. Sprinkler-water reduction 
Finally, it was determined that water could be saved 
by adjusting lawn care practices.  The best method in 
this area is to water in shorter bursts with breaks in 
between for the lawn to absorb what is applied. This 
practice reduces water run-off.  The method was 
tested and found to be successful in the test areas.  If 
Madonna continues to water for two minutes less per 
cycle, it will save 148,238 gallons of water per year, 
equating to approximately $220 annually. Provided 
the lawn responds positively to the change, the 
recommendation for Madonna is to implement this 
practice campus wide.  
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Table 27: Summary of 2009 H2E intern recommendations for Madonna Rehabilitation Hospital 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Rain sensors were also a part of the water-saving 
lawn care initiative. Four of six control boxes did not 
have rain sensors and two of those without rain 
sensors were equipped to have them added to the 
existing system. It is recommended those two be 
upgraded to include sensors. The sensors donôt 
generate enough savings to justify replacing the 
existing system control box at this time; however, if 
Madonna should decide to upgrade the system for 
any reason, it is recommended that it choose a 
control box with a sensor. 

Project 
description 

Annual 
estimated 

environmental 
impact 

Annual 
estimated 
cost savings 

Status 
Annual actual 
environmental 
impact 

Annual 
actual cost 
savings 

Solar hot water 
103.6-123.9 
Million BTU 

$621-$1857 
Further research 
required 

ð ð 

Wind energy 14,597 kWh $871 
Further research 
required 

ð ð 

Geothermal heating 
and cooling 

 Unknown Unknown 
Not 

recommended 
ð ð 

Lawn care water 
conservation 

124,000 gallons $190 Not implemented ð ð 

Greenhouse gas 
reductions 

0 MTCO2e ð ð ð ð 

Existing control box for the sprinkler system. 
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Company background 
Via Christi Health System is the largest health care 
organization in Kansas and employs more than 9,000 
people throughout the state. Two acute-care facilities, 
St. Joseph (SJC) and St. Francis (SFC), merged to 
form Via Christi in 1995.  
 
These facilities combined have more than 1,400 
licensed beds. In addition to the two acute-care 
facilities, it has a behavioral health campus and a 
rehabilitation campus in Wichita. Other facilities are 
located throughout Kansas and Oklahoma.  
 
 Project background 
St. Francis and St. Joseph each has its own ñenergy 
centerò that produces all of the steam for the facility. A 
steam trap is an ñautomaticò valve that removes 
impurities from a steam line. These devices normally 
increase heat-transfer efficiency, but can waste 
significant amounts of steam if they are not 
functioning properly. 
 
Hand washing is an important infection-control 
method used throughout the hospital. Previously, 
most of the public faucets used 2.0 or 2.2 gpm 
aerators. Via Christi pays $4.45/1,000 gallons of 
water received from the city main and $1.89/1,000 
gallons of water sent to the sewer. Low-flow aerators 
are an effective way to reduce the amount of water 
used in hand-washing stations. 
 
Incentives to change 
 Via Christi is dedicated to implementation of energy 
conservation techniques. The facility expects its 
efforts to procure and implement ñgreenò applications 
to continue to lower operation costs and enhance the 
overall healing experience of its patients.  
 
Projects reviewed for E2/P2 potential 
1. Steam-trap survey 
Two different types of steam traps are available, 

continuous flow or intermittent flow. Each type has a 
distinct operating noise that can be heard with the aid 
of an ultrasonic gun. A steam-trap survey project was 
created to ensure that each steam trap is routinely 
inspected and working properly.  
 
Steam lines, condensate lines, and steam-trap 
locations were mapped on floor prints so they could 
be drawn in AutoCAD. Each steam trap received a 
metal tag with a number.  
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Table 28: Summary of 2009 H2E intern recommendations for Via Christi Health System 

Location, manufacturer, model number, line size, and 
operating pressure were recorded for each steam trap 
and entered into an Excel spreadsheet. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The steam-trap survey program has been started at 
the St. Francis campus. Five floors have been 
completed and 389 steam traps have been located. 
Eleven of these steam traps were not functioning 
properly. Each defective steam trap received an 

additional repair tag. However, many of the steam 
traps found were inactive during the summer months. 
The spreadsheet automatically calculates annual 
steam loss and savings available based on the model 
number, operating pressure, and a steam-loss table 
from UESystems. The 11 defective steam traps  were 
estimated to waste 3.8 million pounds of steam and 
$45,083 each year. 
 
2. Aerator replacements 
Low-flow aerators (.5 gpm) that were installed 
reduced water consumption by 75%. In order to 
simplify the calculations, it was assumed each faucet 
was used four times per hour during the work day and 
two times per hour for the rest of the day. It was 
assumed each hand washing took 20 seconds. 
 
This project has been completed at the St. Francis 
and St. Joseph campuses. A separate database was 
created in Microsoft Excel for each campus.  
 
There were 323 aerators replaced at the SFC. Annual 
savings are estimated to be 4.4 million gallons of 
water and $28,489. There were 140 aerators replaced 
at SJC. Estimated annual savings are 2.0 million 
gallons of water and $12,658.  
 
 
 

Project 
description 

Annual 
estimated 

environmental 
impact 

Annual 
estimated 
cost savings 

Status 
Annual actual 
environmental 
impact 

Annual 
actual cost 
savings 

Steam-trap survey 61,000 therms  $45,000 Implemented 61,000 therms  $45,000 

Aerator 
replacement 

6,399,000 gal  $41,000 Implemented 6,399,000 gal  $41,000 

Greenhouse gas 
reductions 

1,291 MTCO2e ð ð 1,291 MTCO2e ð 

Intern Reimer tracking and recording the 
steam traps on a map of the facility. 
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Company background  
In 2010, Hospitals for a Healthy Environment (H2E) 
intern EmaLee Hitt visited seven hospitals across 
Kansas and Missouri. These facilities included Pratt 
Regional Medical Center in Pratt, St. Catherine 
Hospital in Garden City, Western Plains Medical 
Complex in Dodge City, Freeman Health Center in 
Joplin Missouri, Neosho Memorial Regional Medical 
Center in Chanute, South Central Kansas Regional 
Medical Center in Arkansas City, and Geary 
Community Hospital in Junction City. Services Hitt 
provided to each hospital were designed to help 
facilities identify possible cost and environmental 
waste-reduction opportunities. These included the 
following audits or assessments: mercury inventory; 
energy conservation opportunities including lighting, 
appliance upgrade, vending-machine misers, and 
cafeteria energy management; water conservation; 
and solid-waste audits.  
 
Project background  
H2E aims to create sustainable healthcare facilities by 
reducing the quantity of waste, eliminating mercury, 
and reducing electricity and water consumption. The 
circuit rider internship, hosted by the K-State Pollution 
Prevention Institute, is funded through a grant from 
EPA Region 7.  
 
Incentives to change  
The hospitals requested these services in effort to 
help them identify opportunities of cost savings as 
well as mercury elimination, reduction of energy and 
water usage, and minimizing the amount of solid 
waste produced by the facilities. By executing the 
internôs recommendations, hospitals will be able to 
focus their resources more towards patient needs, 
taking steps toward a healthier environment for the 
communities, and reducing their carbon footprint. 
Hospitals are among the largest emitters of waste in 
communities, and many have taken the initiative to 
minimize their operational environmental impact.  
 

Projects reviewed for E2/P2 potential  
Mercury inventory  
Using the Mercury Assessment Worksheet distributed 
by the California Department of Health, an inventory 
of the hospitalsô mercury content was taken. This 
calculator is used to total the grams of mercury 
contained in each medical device used. One of the 
seven facilities requested to have a full mercury-
inventory audit done at its facility. Using the Mercury 
Assessment Worksheet, 28,114 grams of mercury 
were found.  
2. Solid waste  
Several solid-waste-reduction opportunities were 
established at each hospital. A summary of current 
recycling and waste programs were established, and 
additional programs were recommended. Information 
used for calculations was gathered from trash bills 
and by contacting each waste company. Solid-waste 
savings were determined for specific areas of large 
waste, including paper and cardboard. Cardboard 
reductions were calculated if a recycling program was 
not in place.  
 
All seven facilities requested a solid-waste 
assessment. Five of the seven are already separating 
cardboard from their main waste stream for recycling. 
The other two separate and break down cardboard 
boxes, so a recycling program would be easy to 
implement. Most of the facilities that requested the 
solid-waste audit were recommended to right-size 
their dumpsters to help reduce the amount of money 
spent on excessive trash pickups. A potential of 235 
tons of waste was identified for reduction or recycling 
annually.  

3. Energy  
Limited energy conservation assessments were 
preformed at most facilities. Depending on the facility 
need, the intern documented the following energy 
conservation opportunities:  
 
Television upgradesðThree facilities requested that 
older televisions be considered during the appliance 
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Project 
description 

Annual 
estimated 

environmental 
impact 

Annual 
estimated 
cost savings 

Status 
Annual actual 
environmental 
impact 

Annual 
actual cost 
savings 

Mercury  inventory 28,000 grams NA 
Some 

implemented 
17,100 grams NA 

Solid waste 235 tons $95,000 
Some 

implemented 
125 tons $58,000 

Energy  966,000 kWh $60,000 
Some 

implemented 
315,000 kWh $21,000 

Water 
conservation 

490,000 gallons $700 Not implemented ð ð 

Greenhouse gas 
reductions 

687 MTCO2e ð ð 224 MTCO2e ð 

Table 29: Summary of 2010 H2E intern recommendations for Hospitals for a Healthy Environment  

upgrade assessment. It was found that all of the 
facilities have the same 20ò Zenith HOMO series from 
the late 1990s. The average payback period for a 
television upgrade project at each facility was about 
30 years. The energy savings calculated with the 
replacement of televisions was 83,692 kWh per year.  
 
Vending-machine misersðMisers have the potential 
to reduce energy usage by 40%. Two facilities 
requested this service, and the energy savings from 
these vending-machine misers was 56,824 kWh.  
 
Ice machine upgradesðTwo facilities requested this 
service, with energy savings possible from replacing 
the ice machines estimated at 22,632 kWh per year.  
 
Exit signsð By replacing outdated exit signs with new 
LED exit signs, the intern calculated savings of 
4,533kWh annually at one hospital.  
 
LightingðEnergy conservation opportunities for 
lighting were assessed at two facilities, and included 
light sensors and replacing a magnetic ballast with an 

electronic ballast. Total energy savings for installation 
of the light sensors and electric ballast was 198,547 
kWh per year.  
 
Intelli-hoodðA system of sensors retrofitted to a 
kitchen hood detects low and high periods of use and 
adjusts the power used by 70%. Total annual 
monetary savings for the hospitals was $7,345.  
 
Kitchen appliancesðThree facilities asked for an 
assessment on the energy efficiency of their existing 
kitchen appliances. Total energy savings possible by 
upgrading to Energy Star-approved appliances 
equated to 599,417 kWh annually. 
 
4. Water conservation  
One facility asked for a water conservation 
assessment that included savings related to 
installation of low-flow aerators on sinks and low-flow 
toilets, as well as upgrading to a dishwasher. Total 
water savings per year associated with these 
recommendations was 489,874 gallons of water. 
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Company background 
The VA Eastern Kansas Health Care System 
(VAEKHCS) is comprised of the Colmery-OôNeil VA 
Medical Center in Topeka and the Dwight D. 
Eisenhower VA Medical Center in Leavenworth.  
VAEKHCS cares for approximately 36,000 veterans in 
39 counties.  The two centers provide the following 
services 24 hours a day, 365 days a year: 
emergency, inpatient, medical, surgical, respiratory, 
therapy, rehabilitation, and psychiatry.  Some of their 
special programs include a domiciliary, geriatric 
evaluation and management unit, homeless veteran 
program, and post-traumatic stress disorder unit. Built 
in 1946, its mission is to provide accessible, 
courteous, comprehensive, and quality health care to 
veterans in an environment of excellence.  
 
Project background 
In recent years, federal facilities across the United 
States were issued an administrative order to assess 
and begin implementing environmental initiatives.  
Prior to the internôs arrival, VA Eastern Healthcare 
system had completed a comprehensive energy and 
waste audit. Computer power management and water 
conservation were two areas not detailed as part of 
the earlier audit and were subsequently selected for 
the 2010 intern summer project. 
 
Incentives to change 
VA Eastern Kansas Health Care System participated 
in the Pollution Prevention Institute Intern Program in 
the summer of 2009 when the H2E circuit rider intern 
visited the Topeka and Leavenworth locations to do a 
brief preliminary conservation audit.  The circuit rider 
made many recommendations that showed the 
possibility for substantial energy, water, and cost 
savings. As a result of the brief assessment work in 
2009, the VAEKHCS decided to hire a full-time intern 
for the summer of 2010. Topeka and Leavenworth 
centers are both very large facilities that are showing 
signs of aging and heavy use, with several obvious 
opportunities for pollution prevention.  

Projects reviewed for E2/P2 potential  
The VAEKHCS 2010 intern focused on two primary 
areasðcomputer power management and water 
conservation. Implementation of these two projects 
could result in more than $125,000 in cost savings, 
and conserve more than 1.5 million kWh and 3.6 
million gallons of water per year. 
 
1. Computer power management 
The first project involves implementing a computer 
power management plan for both the Topeka and 
Leavenworth facilities. The intern collected data 
related to the number, type, and use patterns of the 
computers at each campus.  Energy Star computer 
management software was used to analyze the data 
and calculate potential savings.  The project aimed to 
reduce the amount of energy used when computers 
are not in use by recommending the network be re-
programmed to put units in sleep mode automatically 
after a set period of time. Capitol costs related to 
implementation of a power management program are 
minimal, but the resulting energy and cost savings are 
significant. A summary Topeka savings are shown on 
the next page. 
 
2. Water conservation 
The second project was an aerator replacement 
project. After conducting a hands-on survey of the 
flow rates of more than 75 sinks at the Topeka facility, 
substantial evidence was found to recommend 
upgrading the hand sink aerators to units rated at 0.5 
gallons per minute.  
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Table 30: Summary of  2010 H2E Intern recommendations for VA Eastern Healthcare System  

Project 
description 

Annual 
estimated 

environmental 
impact 

Annual 
estimated 
cost savings 

Status 
Annual actual 
environmental 
impact 

Annual 
actual cost 
savings 

Computer power  
management 

1,553,000 kWh $103,000 Implemented 1,553,000 kWh $103,000 

Water 
conservation 
Topeka location 

3,657,000 gallons $24,000 In progress ð ð 

Greenhouse gas 
reductions 

1,112 MTCO2e ð ð 1,103 MTCO2e ð 

 

ENERGY STAR Computer Power Management Savings Calculator 
         

Savings Estimate - Topeka 
         

  

Energy 
Saved 

Annually 
(kWh) 

Dollars 
Saved 

Annually 

3-Year Totals 

  

$ Savings 

Pollution 
Prevented: 

CO2 (in 
tons) 

Equivalent to: 

 

Acres 
of 

trees 
planted  

Number 
of cars 

removed  

Savings from monitors 
going into sleep mode: 

 
268,356.5  $17,765.20 $49,300.05  617.9   127.40   102.67  

Savings from notebook 
displays going into sleep 
mode:  -    $0.00 $0.00  -     -     -    

 
Total savings from 

monitor sleep mode: 
 

268,356.5  $17,765.20 $49,300.05  617.9   127.40   102.67  
            
Savings from desktops 
going into system standby 
or hibernate mode: 

 
547,813.7  $36,265.27 $100,639.43  1,261.3   260.07   209.58  

Savings from notebooks 
going into system standby 
or hibernate mode:  -    $0.00 $0.00  -     -     -    

 
Total savings from system 

standby and hibernate 
mode: 

 
547,813.7  $36,265.27 $100,639.43  1,261.3   260.07   209.58  

            
Total savings from 

monitor and computer 
sleep settings: 

 
816,170.3  $54,030.47 $149,939.48  1,879.2   387.47   312.24  

            

Total Savings: 
 

816,170.3  $54,030.5 $149,939.5  1,879.2   387.47   312.24  

Many of the fixtures were outdated and some flow 
rates tested were as high as 4.0 gallons per minute. 
Installation of aerators is a simple project and comes 
at a low cost for the facility while still providing a large 

water savings for the hospital. The project was only 
completed at the Topeka facility, but it is expected the 
Leavenworth campus would yield similar water and 
cost savings.  

A summary of the computer management savings calculations. 
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Company background 
Via Christi Health System (VCHS) is a not-for-profit 
Catholic health organization based in Wichita, Kan.  
VCHS was formed in October 1995 when the Sisters 
of the Sorrowful Mother and the Sisters of St. Joseph 
merged.  They currently have two acute-care 
campuses in Wichita. One facility is a behavioral 
health campus, and the other is a rehabilitation 
center.  VCHS serves more than 1,500 residents in its 
12 senior citizen communities throughout Kansas and 
Oklahoma. 
 
Project background 
VCHS has participated in the H2E intern program for 
the past three years, utilizing intern recommendations 
that have paved a path for energy and cost savings.  
The primary goal of this 2010 internship was to initiate 
a building simulation method that would provide 
credible data for projected savings of future proposals 
using a software called eQUEST. Other projects 
included transfer of the steam and condensate 
system, as well as the fire-damper system, into 
AutoCAD from architectural drawings;  organization of 
the St. Joe print room; and data entry for review of 
water consumption of the entire Via Christi 
organization.  Although the project was data-entry 
focused, preliminary environmental data analysis for 
energy and water conservation were calculated.  
 
Incentives to change 
VCHS is dedicated to implementation of energy 
conservation techniques.  The facility expects its 
efforts to procure and implement ógreenô applications 
to continue to lower operation costs and enhance the 
overall healing experience of its patients.   
 
Projects reviewed for E2/P2 potential  
1. eQUEST 
eQUEST provides an informational database 
assembled into an energy modeling tool. The 
software can forecast changes in energy consumption 
of a facility as a user manipulates key variables in the 

simulation.  It is also a way to catalogue, with 
precision and accuracy, a detailed description of the 
components and mechanical systems in the entire 
building.  This is crucial to facility personnel for a 
diverse assortment of objectives and communication 
purposes, including environmental and cost-savings 
impacts. Most of the internship was dedicated to 
inputting data and building this model. 
 
2. Water-consumption study 
Water-consumption history and charges for all Via 
Christi water accounts for the last three years were 
reviewed and entered into Excel using the Wichita 
online water department database.  The idea behind 
the project is to determine where, how much, and for 
what purpose water is used.  The information will 
allow the facility to track and benchmark its water use 
in an effort to identify opportunities for water 
conservation.  The intern took into account both water
- and sewer-related uses and charges when analyzing 
the project.  These consumption rates and costs are 
another reason it is crucial to have properly working 
steam traps and condensate piping, ensuring water 
reuse and energy conservation opportunities are 
maximized. 
 
3. AutoCAD mapping 
Via Christi St. Francis has information on locations of 
each steam trap (580 entries) on paper prints.  
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This information was drafted into AutoCAD onto the 
building prints.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

This will allow for multifunctional applications and 
access to the knowledge.  In an electronic state, the 
file can be emailed and shared virtually. Thus, the 
process of searching out and identifying the required 
print is eliminated, saving facilities and other 
personnel time and energy.  The fire-damper system 
at this facility followed a similar transformation 
process. 
 
4. Print room reorganization 
Via Christi St. Francisô print room is a well-organized 
center of categorized building information, arranged in 
an efficient manner for various tasks that require 
viewing these architectural, mechanical, and electrical 
prints.  Work was completed at the St. Joe campus to 
organize the print room layout and provide accurate 
labeling of print racks. This work provides ease of 
access to vital information in a facility or contractor 
situation. 
 
 

Project  
description 

Annual  
estimated  

environmental 
impact 

Annual  
estimated 
cost savings 

Status 
Annual actual 
environmental 
impact 

Annual  
actual cost 
savings 

eQUEST model-
ing  

Not calculated Not 
calculated 

Not  
implemented 

ð ð 

AHU 7 CV to 
VAV conversion  

39,000 kWh $3,000 Not  
Implemented 

ð ð 

Water consump-
tion  

5,221,000 to 
10,970,000 

 gallons of water 

$35,000 to 
$74,000 

Not  
Implemented 

ð ð 

St. Francis steam
-trap system into 
AutoCAD  

ð Access and 
documenta-
tion efficiency  

 
Implemented 

ð ð 

St. Francis fire-
damper system 
into AutoCAD  

ð Access and 
documenta-
tion efficiency  

Not  
implemented 

ð ð 

St. Joe print 
room organiza-
tion 

ð Access and 
cataloguing 
efficiency  

 
Implemented 

ð ð 

Greenhouse gas 
reductions 

40 MTCO2e ð ð ð ð 

Table 31: Summary of 2010 H2E recommendations for Via Christi Health System 

A steam trap identified at the St. .Francis facility. 
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Company background 
Associated Purchasing Services (APS) is a group 
purchasing organization affiliated with the Missouri 
Hospital Association and the Kansas Hospital 
Association. This company increases contracting 
efficiency and reduces overhead costs for members 
by coordinating the research and development of 
product and service contracts. Based on the 
purchasing power of its members, it negotiates 
discounts and passes along the savings. This 
purchasing power also allows it to offer and promote 
environmentally preferred products (EPP) to its 
clients.  Primary objectives for the internship were to 
research, identify, and promote use of  priority EPP. 
 
Project background 
The APS internship can be divided into two parts. 
During the first part, the intern gathered information 
from various sources that offered environmentally 
preferred products. Next he prioritized the products 
based on their potential use in hospitals and 
opportunities to significantly reduce hospital waste 
emissions. Simultaneously, during the data collection 
process, the intern took the necessary steps to gain 
the interest of hospitals who are contracted with APS. 
For the second part of the internship, the intern visited 
hospitals that had expressed an interest in expanding 
their use of EEP and reducing waste.  A tour of the 
facility and on-site data gathering was performed at 
three Kansas hospitals including Truman Medical 
Center, Newton Medical Center, and Kingman 
Community Hospital. 
 
The intern also drafted a Best Practice Guide, which 
APS hopes to finalize and publish as a tool for 
member hospitals interested in expanding their EPP 
programs.  
 
Incentives to change 
Medical facilities are responsible for the welfare and 
comfort of their patients. These services, however, 
generate large amounts of waste, which eventually 

finds its way into the waste stream. Hospitals realize 
they can simultaneously reduce their waste emissions 
and cut down on waste disposal costs by purchasing 
products and services that have a reduced impact on 
the environment. In addition to waste minimizations, 
hospitals also seek to reduce energy use, especially 
through lighting.  Taking full advantage of the best 
technology allows hospitals to maintain the quality 
and color temperature of their lighting, while reducing 
their dependence on electricity. By implementing 
environmentally preferred purchasing and greening 
their supply chain, APS can help hospitals reduce 
waste at the source, the best strategy for pollution 
prevention. 
 
Projects reviewed for E2/P2 potential 
1. Reusable containers and blue wrap reduction 
Blue wrap is a single-use disposable product 
comprised of polypropylene, an inert polymer derived 
from petrochemicals.1 It is used for wrapping surgical 
instruments for sterilization.  Studies indicate that 
about 20% of the waste that goes into red bags is 
blue wrap, much of which is not contaminated and 
could either be reused, recycled, or eliminated.2  Blue 
wrap can only be used once for sterilization and 
hospitals expend a considerable amount of money 
each year purchasing blue wrap that ends up in the 
trash after its single use. Hospitals can reduce 
toxicity, quantity, and costs of this waste stream by 
using reusable sterilization totes.  
 
One of the APS vendors offers these sterilization 
totes and several members already use them, but not 
to the full source-reduction potential.  The intern 
worked on site with one facility that still used blue 
wrap for 30% of its needs, using the reusable 
containers for the other 70% of its needs. The intern 
recommended the facility move to 100% reusable 
containers, eliminating blue wrap.  By implementing 
this recommendation, the facility could potentially 
save $2,052 and prevent  2,496 pounds of waste 
annually.  The intern recommended that if the facility 
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Table 32: Summary of 2011 H2E intern recommendations for Newton Medical Center and Kingman Hospital 

could not eliminate the blue wrap at 100%, then it 
could donate the blue wrap to a local animal shelter 
for use as animal-unit liners. 
 
2. Lighting 
The intern was able to visit two different facilities that 
had opportunities for re-lamping their facilities. 
 
The first re-lamping analysis was drafted for Newton 
Medical Center (NMC). Because of time constraints, 
the intern was not able to manually count the total 
amount of light bulbs that NMC uses. However, its 
purchasing invoice revealed that in the last year it had 
purchased 600, 32-watt T8 light bulbs, which 
consume 167,371 kWh annually, costing $13,871 per 
year. The intern recommended that as the current 
light bulbs burn out, the facility should replace them 
with more efficient 25-watt, T8 light bulbs 
manufactured by Phillips Lighting. This retrofit would 
reduce energy use by 36,691 kWh per year, saving 
$2,230 the first year and $3,034 in subsequent years. 
 
The second re-lamping analysis was completed for 
Kingman Community Hospital (KCH). Because of time 
constraints, the intern was not able to manually count 

the total amount of light bulbs that KCH uses. 
However, its purchasing invoice revealed that in the 
last year it had purchased 525, 32-watt T8 light bulbs, 
which consumed 146,764 kWh annually, costing 
$12,137 per year. The intern suggested that as the 
current light bulbs burn out, the facility should replace 
them with more efficient 25-watt, T8 light bulbs 
manufactured by Phillips Lighting. This retrofit would 
reduce energy use by 16,052 kWh per year, saving 
$623 the first year and $1,328 in subsequent years 
until the light bulbs expire. 
 
3.  Sharps containers 
The intern also researched potential use of reusable 
and recyclable sharps containers.  Due to limited 
product availability, the project was not expanded but 
may be an area for future implementation. 
 
 
1 http://www.mntap.umn.edu/health/
resources/150.BlueWrap.html 
 
2.http://www.calrecycle.ca.gov/Publications/
Plastics/2009004.pdf  
   

Project 
description 

Annual 
estimated 

environmental 
impact 

Annual 
estimated 
cost savings 

Status 
Annual actual 
environmental 
impact 

Annual 
actual cost 
savings 

Blue wrap 
replacement 

1.5 tons  $2,000  Not implemented ð ð 

Blue wrap 
donation 

Not available Not available Not implemented ð ð 

Relamping 
analysis 

53,000 kWh  $4,000 Not implemented ð ð 

Reusable sharps 
containers 

ð ð 
Further research 

needed 
ð ð 

Greenhouse gas 
reductions 

37 MTCO2e ð ð ð ð 
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Company background 
Mercy Regional Health Center (MRHC) is a private, 
not-for-profit organization formed in 1996 by 
combining Saint Mary Hospital and Memorial Hospital 
to become a 150-bed, acute-care facility. MRHCôs 
purpose is to serve the local community by providing 
quality healthcare services. Throughout various 
locations in the Manhattan, Kan., area, MRHC 
employs more than 140 physicians and has more 
than 1,000 other employees, while also having 
approximately 200 volunteers to serve Manhattan and 
surroundings areas with quality health and wellness 
services.  
 
Project background 
Stephanie Lambôs internship consisted of energy 
efficiency, water conservation, and solid-waste 
reduction projects. These included boiler efficiency 
improvements, lighting retrofit and economic analysis 
for T8 linear fluorescent lamps throughout MRHC and 
metal halide lamps in the parking lot, restricting water 
flow on hand-washing sinks, water-conservation kits 
for sterilizers, replacement sterilizers, blue wrap 
donation, and reusable to-go containers. This was the 
first time MRHC had participated in the Kansas State 
University intern program. 
 
Incentives to change 
Over the past several years, MRHC had identified its 
need to care for the health of its community by taking 
steps to reduce its environmental impact. In addition 
to top management support, noticed lights were often 
left on in vacant areas and recyclables were put in 
with the trash. Like other industries, MRHC wanted to 
lower operating costs while reducing its environmental 
impact by conserving energy, waste, and water.  
MRHC acknowledged the need to educate employees 
to guarantee all were aware of and could assist in 
MRHCôs efforts to reduce its environmental impact. 
Projects reviewed for E2/P2 potential 
1. Boiler efficiency 
The first project involved determining methods to 
improve efficiency of the existing boilers. The facility 

has three boilers that were manufactured in 1954. 
Due to the age of the boilers, it was determined that 
retrofits to improve boiler efficiency would not be cost 
effective.  Instead, when boilers need to be replaced, 
condensing boilers that are up to 98% efficient should 
be purchased. These boilers improve efficiency by 
directing the exhaust pipe through the heat exchanger 
section of the boiler, allowing use of latent heat and 
reducing fuel requirements.   
 
2. Lighting 
The second project involved reviewing two different 
lighting projects.  The first involved re-lamping 32-
watt, T8 linear fluorescents and CentiumÈ ballasts 
throughout the facility with 25-watt lamps and 
OptaniumÈ ballasts. The 25-watt, extra-long life lamps 
by Philips can replace 32-watt lamps with little to no 
noticeable light quality differences. These lamps 
extend the life of the lamp by 10,000 hours and 
reduce the power required by the ballast. There are 
4,601, 32-watt 4-ft T8 lamps and 1,997 ballasts at the 
facility. The facility will see an estimated annual 
energy and cost savings of  569,865 kWh and 
$45,589, respectively, if lamps and ballasts are 
replaced. 
 
The second lighting project focused on finding a 
replacement for the existing 400-watt, metal-halide 
lamps in the parking lot fixtures. Research on retrofit 
options for the parking lot fixtures found Philips offers 
a 330-watt, AllStart metal-halide lamp that increases 
the lumens and color-rendering index from 24,000 to 
26,400 lumens and 65 to 90, respectively. With its 45 
fixtures, the facility will see an estimated annual 
energy and cost savings of 21,681 kWh and $1,734. 
 
3. Water conservation 
Restricting water flow in hand-washing sinks  from the 
current 2.2 gpm to 1.5 gpm or 1.0 gpm can be done 
safely by installing laminar-flow devices or under-
cabinet flow controls. By installing 1.0 gpm laminar-
flow devices, the facility will see an estimated annual 
water-use reduction and cost savings of 2,722,608 
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Project 
description 

Annual 
estimated 

environmental 
impact 

Annual 
estimated 
cost savings 

Status 
Annual actual 
environmental 
impact 

Annual 
actual cost 
savings 

Boiler efficiency 
improvements 

ð ð 
Further research 

needed 
ð ð 

Re-lamping linear 
fluorescents 

570,000 kWh $46,000 Implemented 570,000 kWh $46,000 

Re-lamping 
parking lot 

22,000 kWh $2,000 Implemented 22,000 kWh $2,000 

Hand-washing 
sinks 

      

Option 1: 1.5 
gpm 
Option 2: 1.0 
gpm 

1,588,000 gallons 
2,723,000 gallons 

$9,000 
$15,000  

Option 1: 
partially 

implemented 

1,588,000 
gallons 

$9,000 

Sterilizersï water 
conservation kits 

648,000 gallons  $3,000 Not implemented ð ð 

Sterilizersð
replacements 

3,144,000 gallons $17,000 Implemented 
3,144,000 
gallons 

$17,000 

Blue wrap 
donation 

4 tons  $164 Implemented 8,000 pounds  $164 

Reusable to-go 
containers 

0.7 tons $2,000 Not implemented ð ð 

Greenhouse gas 
reductions 

433 MTCO2e ð ð 432 MTCO2e ð 

Table 33: Summary of 2011 H2E intern recommendations for Mercy Regional Health Center 

gallons and $15,031.58. By installing 1.5 gpm laminar
-flow devices or under-cabinet flow controls, the 
facility will see an estimated annual water-use 
reduction and cost savings of 1,588,188 gallons and 
$8,768.42. 
 
A second water conservation project involved 
determining the impact of retrofitting old sterilizers 
with water-conservation kits and replacing sterilizers. 
Water-conservation kits reduce the water  flow 
through idle sterilizers from 60 gallons per hour to 23 
gallons per hour. A new sterilizer will reduce the water 
used by the unit from 224 gallons a cycle to 88 
gallons/ a cycle. The recommendation for installing 
water-conservation kits versus replacing sterilizers is 
based on the age and maintenance requirements of 
each unit. It was determined to install the water-
conservation kits on two units and replace three units. 
Water-conservation kits offer an estimated annual 
water-use reduction and cost savings of 648,240 
gallons and $3,484. The replacement sterilizers would 
offer an estimated annual water-use reduction and 
cost savings of 3,144,480 gallons and $17,363. 
 
4. Solid waste 

 The surgical department uses blue wrap for sterile 
equipment, and the uncontaminated blue wrap is 
generally discarded. The intern was able to set up a 
donation system where Kansas State University 
Veterinary School will pick up non-contaminated blue 
wrap twice a week to use as animal-cage liners and 
other various uses. MRHC implemented the program 
during the internship and it is estimated this program 
will prevent 7,793 pounds of solid waste from the 
landfill each year at an annual savings of $164.   
 
The last project involved recommending use of 
reusable to-go containers in the cafeteria. Styrofoam 
to-go containers can be nearly eliminated by 
employees using reusable to-go containers. 
Interested employees could purchase two containers 
from the facility. The facility will exchange a dirty 
container for a clean container and offer employees a 
slight discount on their meals. By the employee 
purchasing containers and receiving a discount, this 
program can pay for itself and employees will save 
money in the long run.  An annual solid-waste 
reduction and cost savings of 1,490 pounds and 
$2,189 could result from this program being 
implemented. 
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results for the 2009-2011 interns after a fol-

low-up study was conducted in the winter of 

2011.  As seen below, 44% of the recom-

mended projects have been implemented at 

the participating companies.  

The success of the 2009-2011 H2E Intern 

Program has resulted in decreased environ-

mental footprints for Kansas health facilities, 

more than $291,000 in cost savings, and an 

increased awareness of environmental engi-

neering career opportunities for our graduat-

ing engineers.  The table below shows  

H2E Conclusion 

Table 34:  Summary of 2009-2011 H2E intern results updated winter 2011 
 

 
 
What the H2E interns said about their experience: 
ñThe internship was a great experience.  It was challenging and rewarding and the first sum-
mer job Iôve had to really use my intellectual skills.  Each day was something new with new 
things to research. I learned a lot about professionalism as well.  I got a lot better at doing pro-
fessional reports and learned better time management when meeting deadlines.ò -Nick Ginther 
 
ñI learned more than I could have ever imagined about working in the real world and dealing 
with all of the mechanical systems and processes.  I learned how to read architectural, me-
chanical, and electrical drawings, and met many different people working in various profes-
sions.ò -Wesley New 
 
 

Category 
Annual  
Reduction 

Annual Cost  
Savings 

Project Status 

Energy 9,300,000 kWh $245,000 8/14 implemented 

Waste 200 tons $66,000 3/6 implemented 

Water 6,500,000 gallons $79,500 4/11 implemented 

Mercury 17,100 grams $0 1/2 implemented 

Greenhouse gas 6,620 MTCO2e N/A N/A 

Total  $390,000 31/70 implemented 
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Company background 
The 2010 Green Lodging Circuit Rider Intern, 
Creighton Miller, visited 13 hotels including 
Candlewood Suites, Chateau Avalon, Comfort Suites, 
Courtyard by Marriott, Embassy Suites, Fairfield Inn 
and Suites, Hyatt Regency Crown Center, Residence 
Inn, Sheraton, Sleep Inn, and Springhill Suites.  Size 
of hotels ranged from 62 to 731 rooms.  The lodging 
facilities were located on both the Kansas and 
Missouri sides of Kansas City.  
 
Project background 
Miller conducted brief energy-efficiency and water-
conservation assessments at 13 facilities in the 
greater Kansas City metropolitan area.  These 
assessments were designed to help facilities identify 
opportunities for environmental and cost savings. The 
circuit rider internship is provided by the Pollution 
Prevention Intern Program and funded through a 
grant from EPA (Environmental Protection Agency) 
Region 7.   
 
Incentives to change 
The hospitality industry is resource-intensive, 
spending close to $4 billion on energy every year,1 
with the average hotel using 21,537 gallons of water 
per day2. In fact, the average hotel uses 218 gallons 
of water a day per occupied room according to the 
California Integrated Waste Management Board, and 
related studies estimate the hospitality industry can 
reduce water and sewer bills by 25-30% simply 
through use of water-saving programs and devices3. 
Reducing water consumption naturally reduces 
energy demand and then has a favorable 
environmental health impact on our communities, 
region, and environment. According to Energy Star, 
reducing energy use by 10% across the hospitality 
industry would save $745 million annually4.  
 
 
 

Many hotels have standardized room layouts and 
features; this makes implementing a change across 
all hotel rooms easier, while quickly multiplying 
energy, water, and cost savings.  
 
Projects reviewed for E2/P2 potential 
Lighting   
In most lodging facilities visited during summer 2010, 
hotels had already begun the movement to high-
efficiency lighting such as compact fluorescent (CFL) 
light bulbs in guest rooms; T8 fluorescent lighting in 
hallways, stairwells, and other sections of the 
building; and LED emergency exit lighting.   
Occupancy sensors were also evaluated in some 
areas of hotels, including hallway restrooms, gyms, 
and snack rooms.   
 
If all recommended lighting projects were 
implemented, these hotels would save an estimated 
total of $83,000 and 990,000 kWh of energy annually. 
 
2. Updating appliances 
Appliances in some hotels were evaluated (such as 
guest room refrigerators and dishwashers, ice 
machines, and kitchen hoods).  In most instances, the 
payback period for updating this type of equipment 
was too long to justify an immediate replacement; 
replacement of current equipment, as it failed, with 
higher efficiency products, was recommended.  This 
was a good example of making wise purchase 
decisions in the beginning, as a retrofit to higher-
efficiency equipment could not easily be justified. 
 
Based on savings data from vendors, kitchen hoods 
were found likely to have a reasonable return on 
investment.  Total annual savings by installing kitchen 
hoods was estimated to be $4,500 and 50,000 kWh of 
energy. 
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3. Installing faucet aerators 
Faucet-aerator installation projects were found to 
have a very short return on investment, often only 
after a period of a few months.  A 0.5-gallon-per-
minute (gpm), laminar-flow aerator costing $2.20 was 
assumed.  Multi-stream laminar-flow aerators do not 
add air to the flow, and consequently do not lower the 
temperature of the water. Because of this design, 
these aerators are unlikely to frustrate guests or be 
perceived as having too little water pressure.  With a 
low cost per unit and quick installation time, faucet 
aerators are a common-sense project that every hotel 
should consider.   
 
If installed at all hotels visited, an estimated annual 
savings of 3,304,500 gallons of water and $24,950 
would be realized. 
 
4. Installing low-flow showerheads and dish sprayers 
Retrofitting existing showers with low-flow 
showerheads was recommended for all hotels which 
did not already have high-efficiency fixtures installed. 
For purposes of estimating cost and savings, a 1.0-

gallon-per-minute (gpm) showerhead costing 
approximately $46.00 was assumed; typical payback 
period for this project was under two years. Other low-
flow showerheads (such as those with 1.5-gpm flow 
rates or other special looks or finishes) could extend 
the payback period.  
 
If installed in area hotels, low-flow showerheads could 
save facilities 4,493,800 gallons of water and $33,600 
annually. 
 
Total savings from all recommended projects at area 
hotels (if implemented) would be ð 
 
¶1,040,000 kWh of energy  
¶8,026,000 gallons of water 
¶$144,630 
¶935 metric tons CO2e (carbon dioxide equivalents)  

Table 35: Summary of 2010 green lodging intern recommendations for Kansas City-area hotels 

Project 

description 

Annual 
estimated 

environmental 

impact 

Annual 
estimated 

cost savings Status 

Annual actual 
environmental 

impact 

Annual 
actual cost 

savings 

Lighting (guest 
room) 

432,000 kWh  $36,000 
Partially 

implemented 
93,000 kWh $8,431 

Lighting (hallways, 
stairwells, lobbies) 

299,000 kWh   $26,000 
Partially 

implemented 
124,541 kWh $11,290 

Lighting (other 
guest areas) 

255,000 kWh   $20,000 
Partially 

implemented 
2,100 kWh $191 

Lighting (mgmt/
maintenance 
areas) 

6,000 kWh   $530 
Partially 

implemented 
6,194 kWh $562 

Appliances 50,000 kWh  $5,000 Not implemented ð ð 

Water (kitchen/
dish sprayers) 

228,000 gal   $2,000 
Not 

implements\ed 
ð ð 

Water (faucet 
aerators) 

3,305,000 gal   $25,000  
Partially 

implemented 
503,150 gallons $2,660 

Water 
(showerheads) 

4,494,000 gal  $34,000 
Partially 

implemented 
150,181 gallons $1,275 

Greenhouse gas 
reductions 

758 MTCO2e ð ð 162 MTCO2e ð 
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Company background 
The 2011 green lodging intern worked primarily with 
hotels in the greater Kansas City area in partnership 
with the lodging association.  The 2011 green lodging 
project work focused on energy and water 
conservation.   
 
Project background 
In year two of the green lodging intern program, the 
intern was assisted by lodging association member, 
Joe Andrick, who helped him gain access to several 
interested lodging facilities. After contacting interested 
hotels, facilities were provided a list of services and 
asked to prioritize the services based on their 
facilitiesô needs. The services included the following: 
¶ Water conservation opportunities 
¶ Energy conservation opportunities including 
lighting, HVAC systems, and appliance upgrades 

¶ Waste-reduction opportunities 
¶ Environmental policy statement  
After each hotel determined what services were most 
important, a site visit was scheduled. Once all 
information pertaining to the hotel was gathered, 
conservation opportunities were researched and then 
documented in facility-specific reports sent to the 
facility contacts. 
 
Incentives to change 
Like other industries, lodging facilities are looking for 
ways to stay competitive while cutting costs and 
reducing their environmental footprint. IThe hotels 
requested these services in an effort to identify 
opportunities for cost savings, reduction of energy and 
water usage, and minimization in the amount of solid 
waste sent to the local landfill. Taking these steps and 
establishing a sustainability policy demonstrates to its 
staff and guests that environmental conservation is a 
priority. In addition to the assessment work 
completed, the intern worked with other state staff and 
the Greater Kansas City Area Lodging Association to 
draft a ñGreen Certificationò program.   
 
Projects reviewed for E2/P2  
1. Water conservation 

Water-conservation projects were investigated at nine 
of the 10 hotels and were primarily focused on 
guestroom water use. Installation of low-flow faucet 
aerators was found to have a rapid return on 
investment, generally only a few months. Even though 
the most efficient  aerator is a 0.5-gallon-per-minute 
(GPM) model, a 1.0 GPM aerator was selected 
instead as the pressure of water generated by the 0.5-
GPM aerator was insufficient to meet the standards of 
the hospitality industry. Due to the low cost and fast 
installation of these aerators, installation was 
recommended in all nine cases. If installed at all 
facilities, the aerators would result in an estimated 
annual savings of $15,012 and 2,717,316 gallons of 
water. 
 
Similarly, replacing current showerheads with high-
efficiency 1.0-GPM showerheads could save the 
hotels an estimated $33,902 and 5,966,646 gallons of 
water  annually. 
 
2. Energy conservation 
A. Lighting 
Many of the hotels visited this summer had already 
installed energy-efficient lighting such as compact 
fluorescent lamps (CFL) in guest rooms and hallways, 
and T8 fluorescent lamps in the lobby, and common 
and service areas. A few of the older hotels needed 
lighting upgrades where older, less-efficient lamps 
such as T12s, T9s, and incandescent lamps were in 
use. Occupancy sensors and dusk/dawn timers were 
also evaluated for use in certain areas of the hotel, 
including restrooms, gyms, business centers, and 
service areas. If all recommended lighting projects are  
implemented, the hotels could save an estimated total 
of $26,793 and 389,846 kWh of energy annually, all 
within a reasonable payback period. 
 
B. Heating, ventilating, air-conditioning (HVAC) 
projects 
i. CoolNSave commercial system for condenser 
units and roof-top units (RTUs) 

Several of the hotels visited have split-system HVAC 
units as well as roof-top units (RTUs).  Both systems 
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Project 
description 

Annual 
estimated 

environmental 
impact 

Annual 
estimated 
cost savings 

Status 
Annual actual 
environmental 
impact 

Annual 
actual cost 
savings 

Waterðfaucet 
aerators 

2,717,000 gal  $15,000 
Partially 

implemented 
1,439,500 gal $7,600 

Waterð
showerheads 

5,967,000 gal  $34,000  Not implemented ð ð 

Lighting upgrades 282,000 kWh  $19,000 
Partially 

implemented 
94,350 kWh $7,000 

Occupancy 
sensors 

82,000 kWh   $6,000 In progress ð ð 

Timers 26,000 kWh   $2,000 Not implemented ð ð 

HVACð
CoolNSave 
system 

256,000 kWh  $17,000 Not implemented ð ð 

HVACðVSD on 
AHUs 

210,000 kWh   $16,000 Not implemented ð ð 

HVACðVSD on 
pumps 

1,148,000 kWh  $80,000 Not implemented ð ð 

Solid-waste 
reduction 

15 tons $660 Implemented 15 tons $660 

Greenhouse gas 
reductions 

1,595 MTCO2e ð ð  70 MTCO2e ð 

Table 36: Summary of 2011 recommendations for green lodging Kansas City area hotels 

have a common factor: the condenser coils. As most 
of the condenser units and RTUs are less than 10 
years old, upgrades cannot be economically justified. 
Therefore, other methods were explored for improving 
efficiency and reducing costs. A company called 
CoolNSave manufactures custom devices that can be 
retrofitted to any condenser unit or RTU in order to 
reduce the load on the compressor units.  The 
CoolNSave system reduces the ambient air 
temperature, consequently decreasing the 
compressor load, and resulting in lower electric 
usage. The CoolNSave system generally offers better 
payback periods on larger units with high cooling 
capacities, and thus its use was recommended only 
when the payback period was realistic. If installed in 
the area hotels, this system could save an estimated 
total of $17,110 and 256,278 kWh of energy annually. 
 
ii. Variable-speed drives (VSDs) 
A VSD is a solid-state control that varies the speed of 
an AC induction motor. VSDs allow equipment to 
operate at lower speeds. This lower speed equals 
less energy usage, and results in efficient part-load 
operation and reduced operating costs. VSD 

application was mainly evaluated for use with air-
handling units (AHUs) and pumps since both these 
types of equipment make use of a motor to perform 
work. In the case of an AHU, the motor powers a fan 
that blows treated air.  In the case with a pump, the 
motor performs work on the fluid. VSD application on 
pumps was evaluated at two hotels, and generally 
has shown to have a very competitive payback 
period. If installed at these two area hotels, VSD 
application on pumps could save an estimated total of 
$80,385 and 1,148,360 kWh of energy annually. 
Similarly, VSD application on AHUs was investigated 
at four hotels and could potentially save these hotels 
$15,653 and 210,464 kWh of energy annually. 
 
3. Solid-waste management 
A few hotels had a waste-segregation and recycling 
program in place, and one hotel implemented a 
program as a result of the internôs research. The 
Overland Park Residence Inn decreased its trash pick 
ups and costs diverting an estimated 15 tons of 
landfill waste annually at a savings of $658 per year. 
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results for the 2010-2011 interns after a fol-

low-up study was conducted in the winter of 

2011.  As seen below, 65% of the recom-

mended projects have been implemented at 

the participating companies.  

The success of the 2010-2011 Green Lodg-

ing Intern Program has resulted in de-

creased environmental footprints for Kansas 

lodging facilities, more than $39,000 in cost 

savings, and an increased awareness of en-

vironmental engineering career opportunities 

for our graduating engineers.  The table be-

low shows  

Green Lodging Conclusion 

Table 37:  Summary of 2010-2011 green lodging intern results updated winter 2011 
 

 
 
 

Category 
Annual  
Reduction 

Annual Cost  
Savings 

Project Status 

Energy 320,000 kWh $27,500 7/11 implemented 

Waste 15 tons 660 1/1 implemented 

Water 2,092,831 gallons $11,560 3/5 implemented 

Greenhouse gas 232 MTCO2e NA N/A 

Total  $39,720 11/17 implemented 
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We encourage you to participate in the Kansas State University Pollution 
Prevention Institute Energy Efficiency/Pollution Prevention Intern  Program. 
This exciting program provides a win-win-win situation for  Kansas ï the in-
terns gain valuable practical industrial experience; Kansas businesses im-
prove their bottom line by implementing energy-efficiency and pollution pre-
vention projects; and the Kansas environment receives fewer hazardous 
pollutants to its air, water, and soil. We thank EPA Region 7 and the Kansas 
Department of Health and Environmental for their support of the Kansas 
business community. We welcome your questions and comments, and look 
forward to receiving an application from you.  
 
Application Process   
Application forms for students and businesses are available online at  
http://www.sbeap.org/internships.php. Forms may be submitted  electroni-
cally, faxed, or mailed.  
 
For Companies  
Companies that would like to be considered for participation in future  
energy efficiency/pollution prevention intern programs should submit a pro-
ject proposal by January 31 of each year to participate.  
 
Companies who are committed to implementing cost-effective pollution pre-
vention methodologies and reducing their environmental impact should sub-
mit a proposal that identifies a focus project and outlines the desired objec-
tives and deliverables. Business selection criteria is based on the projectôs 
relationship to the pollution prevention hierarchy ï focusing on source re-
duction first, then reuse and  recycling, risk-reduction potential, and environ-
mental impacts.  
 
Please note: students are not trained in or qualified to assess regulatory 
compliance issues. 
  
For Students  
Graduate and upper-level (juniors and seniors) undergraduate students who 
wish to be considered for 2013 internship positions should submit an appli-
cation, along with a resume, cover letter, an informal copy of transcripts, and 
a list of current coursework by January 31, 2013.  
 
The Kansas State Pollution Prevention Institute is offering 11-week intern-
ships during the summer. Applications are requested from students enrolled 
in environmental science, physical science, agricultural economics, and all 
engineering disciplines. Selected applicants will be matched to a project 
based on coursework performance, experience, and technical skills.  
 
Submit proposals and applications to  
Kansas State University  
Pollution Prevention Institute  
Energy Efficiency/Pollution Prevention Program Coordinator  
133 Ward Hall  
Manhattan, KS 66506-2508  
Phone: 785-532-3501  
Fax: 785-532-6952  
sbeap@ksu.edu   

http://www.sbeap.org/internships.php
mailto:sbeap@ksu.edu
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Put yourself in a win-win-winning state with the Kansas State University  

Pollution Prevention Institute Intern Programs 

 

Internships are available for the following majors: 

  

Mechanical Engineering 

Chemical Engineering 

Civil Engineering 

Industrial Engineering 

Biological and Agricultural Engineering  

Agricultural Economics  

Electrical  

Biochemistry  

 
 
             Nancy Larson                   David Carter  
             Director, Pollution Prevention Institute                       Coordinator, E2/P2 Intern Program  
              Phone: 316-660-0104                                                 Phone: 785-532-4998  
                        nlarson@ksu.edu   dcarter@ksu.edu  
 
 
 

www.sbeap.org  
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 Notice of Nondiscrimination  
 Kansas State University is committed to nondiscrimination on the basis of race, sex, national origin, disability, religion, age, sexual or
 orientation, or other nonmerit reasons, in admissions, educational programs, or activities and employment (including employment of dis
 abled veterans and veterans of the Vietnam Era), as required by applicable laws and regulations. Responsibility for coordination of 
 compliance efforts and receipt of inquiries concerning Title VI of the Civil Rights Act of 1964, Title IX of the Education Amendments of 
 1972, Section 504 of the Rehabilitation Act of 1973, the Age Discrimination Act of 1975, and the Americans With Disabilities Act of 1990 
 has been delegated to Clyde Howard, director of Affirmative Action, Kansas State University, 214 Anderson Hall, Manhattan, KS 66506-
 0124, 785-532 6220 or 785-532-4807 (TTY).  
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