THE POLLUTION PREVENTION

| NSTI TUTES®O S

INTERN PROGRAM -

=

-

F‘- :—' s S :
POLLUTION PREVENTION INSTIT /

KANSAS STATE UNIVER Y

" o — - —
1 .



<
:
‘
3

L

E Pollution Prevention lnstitute =%
»

Kansas State University

Case summaries written by
Energy Efficiency (E2) Pollution Prevention (P2) and Hospitals for a
Healthy Environment (H2E) 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 devel-
opment of environmental management systems (EMS); energy efficiency; and other assistance
to communities, hospitals, colleges, and large businesses.

PPl 6s vision is for a healthy Kansas environment 1
tainability and growt h. PPl 6s mission is to pr omi
tion and services to industry and institutions. These services include environmental compliance

and pollution prevention technical assistance.
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DI RECTOROGS NOTE

Directordds Not e

The E2/P2 Intern Program is a nonregulatory, summer program de-
signed to link top-level engineering and environmental sciences stu-
dents with business and industry. Collaborations focus on projects to
reduce energy use, emissions, and wastes, benefiting the company bot-
tom line and the Kansas environment. Students are matched with an
industry host, trained on campus, then placed at the host industry site
for about 10 weeks during the summer. PPI specialists and university
partners support the projects as technical advisors, while students work
with host companies to research E2/P2 projects that eliminate or re-
duced

energy use
air emissions

hazardous and solid wastes
water contaminants
employee risks

water consumption

costs

Since 2006, implementation of the E2/P2 Intern Program has recommended savings of more
than 214 million gallons of water; 4,100 tons of waste; 35 million kilowatt hours for a total sav-
ings of more than $5 million per year.

Here is what our host companies say:

ASign us up for next year. o

AfiWe had a very positive experience. Just days aft
locate a facility. The intern was patient and understanding with my time resources and was
able to work with Iittle instruction. He has an e

PPI also hosts hospital-specific interns call Hospitals for a Healthy Environment or H2E In-
terns. The H2E program is managed similarly to the E2/P2 program. These intern programs
are made possible through funding and support from EPA Region 7 and our state partners the
Kansas Department of Health and Environment.

| encourage you to read the 2006, 2007, and 2008 case studies that follow. You too can part-
ner with the Kansas Pollution Prevention Institute for our summer E2/P2 Intern Program and
H2E Intern Program.

E2/P2 intern and host company applications are due each January and can be found at
www.sbeap.org. The program does require that industry cost-s har e i nternsé sal ari e
vestment that generally has a very quick payback period.



http://www.sbeap.org/

EXECUTIVE SUMMARY

Table 1a: Summary of E2/P2 intern recommendations from 2006, 2007, and 2008

Category Annual Reductions Annual Cost Savings
Energy 6,365,964 kWh $1,072,005
Waste 6,948 tons $709,732
Water 212,539,165 gallons $2,273,665
Mercury 1026 mg
Total $4,112,439

Table 1b: Summary of H2E intern recommendations from 2007 and 2008

Category Annual Reductions Annual Cost Savings
Energy 28,496,249 kWh $1,329,275
Waste 1,290 tons $117,668
Water
Mercury 7030 mg
Total $1,446,943

Greenhouse gases diverted in metric tons

Total Tons

CO2 31,578

Note: Greenhouse gases shown were calculated at the following Website
http://www.epa.gov/cleanenergy/energy-resources/calculator.html.

Note 2: To convert energy in kWh to MBTU use kWh*3.14/1000.
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2006 Summary

In 2006, the Pollution Prevention Institute
teamed up with the Kansas State Univer-
sity College of Engineering and other Kan-
sas schools to start the Pollution Preven-
tion Intern Program. Four interns recom-
mended projects that would save the par-
ticipating companies $441,817 per year.
These projects would also reduce 1,025
tons of waste and save more than 1.5 mil-
lion kWh per year.

The 2006 interns were placed in various in-
dustries throughout Kansas to focus on a
wide range of E2/P2 projects including con-
ducting an air audit to identify and repair air
leaks, finding uses for used or waste materi-
als, conducting and creating a chemical in-
ventory, providing E2/P2 training for employ-
ees, researching methods of erosion control,
studying the feasibility of wind energy, and
performing a detailed light audit and relamp-
ing project.

Table 2: Summary of 2006 E2/P2 intern recommendations

Category Annual Reductions Annual Cost Savings
Energy 1,533,201 kWh $202,817
Waste 1,025 tons $219,200
Mercury 2174 mg o}

Total $422,017




2006 Case Study

Columbian Chemical Company

Nathan Fritz Hickok, Kansas

Chemical Engineering
Kansas State University

Company Background

Columbian Chemicals Company is a global leader in
the safe and quality production of carbon black, a
fine powder used as a pigment and reinforcing agent
in rubber. Carbon black is produced from a hydro-
carbon feedstock known as carbon black oil. This
feedstock is fed into an oil furnace where high tem-
peratures and lack of oxygen work to chemically de-
compose the mixture into carbon. The plant began
operation in 1946 and employs 50 people.

Project Background

Columbian Chemicals Company is committed to the
production of safe, environmentally friendly carbon
black. Nathan Fritz, PPI intern, took the opportunity
to work on several pollution prevention projects,
which included conducting air audits to reduce en-
ergy waste due to air leaks, performing an analysis
of fuel-grade carbon black in an effort to decrease
landfill disposal, reducing unnecessary chemicals
through a plant-wide chemical inventory, and provid-
ing environmental training for employees.

Incentives to Change

Columbian Chemicals Company has created an en-
vironmental management system, achieved ISO
14001 certification, and set a goal for zero pollution
production. The plant chose to participate in the PPI
Intern Program to further its goal of zero waste and
emissions.

Projects Reviewed for E2/P2 Potential

1. Leak Detection in the Air Compressor System
Through an air audit of
system, Fritz found 73 air leaks, which cost the
company approximately $36,200 each year. By
repairing these air leaks, the Columbian Chemicals

Company can avoid this cost and save more than
602,925 kWh of energy per year.

As of winter 2009, Colombian Chemicals Company
had completed the plant air audit and continues to
repair leaks when they are found. Currently it is
saving $27,831 and 713,275 kWh per year.

2. Air Audit of Facility Atomizers
Fritz performed a second audit on the air compres-
sors used for the facil
several options to reduce or recycle vented air used
in this process. First, atomization could be accom-
plished through steam, plant air, or a blower, de-
pending on the grade of carbon black being pro-
duced, which would decrease use of the atomizers.
Vented air is able to be reintroduced into the plant
air system or used to agitate the cooling tower pit to
prevent clogging. Implementation of these options
would save up to 116,666 kWh of energy and be-
tween $7,000 and $90,000 annually, depending on
the option chosen.

As of winter 2009, Columbian Chemical Company
had implemented an upgrade to its atomizer air sys-
tem. They bought a fifth air compressor that is used
when demand on the atomizer system is low. Infor-
mation on the savings is unknown, because it has
not been operational long enough to produce reli-
able data.

3. Using Scrap Carbon Black as a Fuel Source

t ﬁaé:h yea]r, gw% (%olgngbiar&(llh?micalsoCompran s
generaPes approximately 400,000 ﬁ)s o?sr():rap (fue
grade) carbon black, a portion of which is landfilled
on site and available as an alternative fuel source.
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Energy content for this fuel-grade carbon black is
approximately 14,200 BTU/Ib, making it a viable
source of energy. By allowing other companies to
use this carbon black as a fuel source, $15,200
per year in landfill costs could be avoided. Barri-
ers to implementation are transportation costs and
the carbon black being in powder form.

As of 2008, Columbian Chemicals Company had
been unable to find a company to take its carbon
black. Instead, it installed a filter that cleans all
the carbon black, so its waste of 2 million lbs/year
is reduced by 95%. It is saving approximately
$1,000,000 per year by being able to reuse the

carbon black.

4. Steam Leaks

While searching for air leaks, Fritz noticed several

steam leaks. Finding nine that he tagged to be re-
paired. If Columbian repairs the leaks, it will save
$16,300 per year.

Columbian has repaired all the steam leaks. But is
not saving any money, because it now has a free
source of steam at its facility.

4. Chemical Inventory

Fritz also conducted a thorough inventory of chemi-
cals located at Columbian Chemicals Company in
order to keep the material safety data sheet (MSDS)
list current. Through the inventory, 20 unnecessary
chemicals were removed from the plant and reused,
recycled, or properly disposed. By creating an elec-
tronic MSDS database within the company, rather
than employing a third party to perform this task, Co-
lumbian Chemicals Company will save approximately
$3,500 annually.

5. E2/P2 Education

While at the Columbian Chemicals Company, Fritz
took the opportunity to develop and present environ-
mental training at employee meetings, discussing
issues such as source reduction and environmental
issues related to the company.

Table 3: Summary of 2006 E2/P2 intern recommendations for Columbian Chemicals Company;

updated winter 2009
. Annual Annual
Dezr((:)rjie(t?iton Estimated Estimated Cost Status Anrlll;r?l aA(;tuaI A(‘:r:)r;t'aggﬁuil
P Impact Savings P 9
Plant Air Audit | 602,925 kWh $36,200 Partially
Implemented
Atomizer Audit | 116,666 kWh | $7,000-$90,000 | Implemented
Fuel Grade 200 tons $15,200 Altered
waste
Reduce water
Steam Leaks and energy $16,300 Implemented
use
Chemical Reduce 20
Inventory chemicals $3,500 Implemented
E2/P2 Plant .
Training Education 0 - Implemented

10



2006 Case Study

Frontier El Dorado Refining Company ~ ELDORADO

Ryan Hamel
Biological and Agricultural Engineering
Kansas State University

El Dorado, Kansas

*

Company Background

Frontier El Dorado Refining Company
(FEDRC) is one of two petroleum refineries
owned by Frontier Oil Corporation and is the
largest petroleum refinery in Kansas. This
1,000-acre site, which began operation in
1917, is strategically situated with direct ac-
cess to pipelines from both Canada and
Oklahoma and produces a variety of petro-
leum-based products including gasoline, die-
sel fuels, aviation fuels, and asphalt. Em-
ploying 400 personnel and 100 contractors
at any give time, FEDRC processes 130,000
barrels of crude oil per day.

Project Background

Erosion at FEDRC has become an issue of
increasing concern, mostly due to its role in
primary sludge generation at the on-site
wastewater treatment plant (WWTP). As
storm water flows through open storm water
channels on the refine
eroded and transported into the storm water
sewer system. Upon reaching the WWTP,
this sediment becomes known as primary
sludge, a listed hazardous waste under the
Resource Conservation Recovery Act
(RCRA). Because primary sludge is an oil-
bearing sludge, it can be recycled into the
refining process, entering a unit known as
the coker. This unit produces coke, a heavy
carbon material used as a fuel source. Un-

 MAINENTRANCE

fortunately, there is limited capacity for recy-
cling primary sludge into the coker because
the unit must also process heavier petroleum
solids from other sections of the refining
process.

Incentives to Change

FEDRC chose to work with PPI to determine
feasibility and possible options for erosion
control in order to decrease primary sludge
generation. FEDRC wanted to research this
erosion-control project because eroded sedi-
ment is a major source of the listed RCRA
hazardous waste primary sludge. FEDRC
would like to generate less primary sludge in
order to increase the ability to recycle other
oil-bearing sludge through the refining proc-
ess, decrease storage and disposal costs,
and improve WWTP efficiency.

Projects Reviewed for E2/P2 Potential

ryés tank far m, soil

1. Erosion Control
Ryan Hamel analyzed
and determined that approximately 125
cubic yards of soil are being eroded each
year, generating roughly 1,250,000 pounds
of primary sludge annually. This is nearly
10% of total annual sludge production at
the on-site WWTP. By regrading and sta-
bilizing storm water channels and the ar-
eas adjacent to them, a significant amount

REFINING COMPANY m

|

FEDRCO
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of erosion can be reduced. Possible ero-
sion-control methods include vegetative
groundcover, rock armoring, a soil-
hardening mixture, or more likely, a combi-
nation of the three. Erosion control will
also result in a cost savings of $177,635/
year due to a reduction in storage costs
and the ability to recycle other oil-bearing
solids, rather than dispose of them as haz-
ardous waste. Based on conservative
contractor estimates, implementing this
type of erosion control would cost between
$165,000 and $300,000, depending on
material usage and extent of the project.
Assuming no further erosion, this would
make the payback period for this erosion-
control project one to two years. Addi-
tional benefits not included in this value

are the improved stability of pipe-rack
foundations in the tank farm and improved
WWTP efficiency.

FEDRC has implemented small amounts
of the recommended erosion control. Due
to the small scope, it is difficult for the
company to determine the current erosion
rate or if the erosion control has had any
impact.

Table 4: Summary of 2006 E2/P2 intern recommendations for Frontier El Dorado Refining Com-

pany; updated winter 2009

. Annual Annual
Dezrcf)rjie(gitCJn Estimated Estimated Status Al nllrJ:I :é:ttual A(‘:rg;ltjaslg‘/?rt]uzl
P Impact Cost Savings P 9
Erosion Partially
Control 625 tons $175,000 implemented




2006 Case Study

Haldex Brake

Ignacio Sala

Industrial Engineering lola, Kansas

Kansas State University

Company Background

Haldex Braking Controls Division is part of Haldex
Brake, a global company that focuses on products
for the vehicle industry. Headquartered in Stock-
holm, Sweden, Haldex Brake employs 4,600 peo-
ple worldwide. The lola plant, a 232-person op-
eration, is part of the commercial vehicle systems
business section, manufacturing heavy-duty
trucks, air brakes, valves, and air actuators.

Project Background

Lighting in the workplace plays a vital role in pro-
ductivity, cost control, and environmental respon-
sibility. With increasing environmental regula-
tions, fluctuating energy prices, concerns for
health and safety, and an aging workforce, select-
ing the appropriate lighting type and layout is es-
sential.

Over the course of several years, Haldex Brake
incorporated a variety of lamp types into its light-
ing system, ranging from high-pressure sodium to
metal-halide bulbs. Although many of these
changes positively affected energy efficiency and
the color-rendering index, recent advances in
lighting systems can further improve these charac-
teristics. This project examined the possibility of a
renovation in the lighting system at the lola plant.

Incentives to Change

Haldex Braking Controls Division desired to im-
prove plant lighting to reduce energy usage, asso-
ciated maintenance costs, and disposal of univer-
sal waste associated with the current lighting sys-

X

tem. With an 80% increase in the cost of electric-
ity in 2006, the decision to reduce energy usage
became increasingly important. Working with the
PPI Intern Program was an efficient, cost-
beneficial method for Haldex to achieve its goal.

Projects Reviewed for E2/P2 Potential

1. Replace Current Lighting System
After conducting a thorough review of lighting
alternatives, Sala found T5HO fluorescent lamps
and remote occupancy sensors to be the best
option to replace t he-
watt/400-watt metal-halide fixtures. This lighting
alternative used half the energy of the previous
system, while increasing lighting by 25%, and
reducing universal waste and greenhouse gases
associated with energy consumption. A yearly
reduction of 550,752 kWh of energy and 1,026
mg of mercury will be realized. The value for the
reduction of mercury does not take into account
the low levels of mercury found in the replace-
ment fixtures. In addition, lighting conditions for
employees will be improved, less maintenance
will be required for replacing the longer-lasting
bulbs, and less energy will be used due to the
lower emission of heat from lighting fixtures.
Haldex Brake will see an estimated annual sav-
ings of $54,973 through the reduction of energy
usage and disposal costs, and improvement in
bulb life.

13
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Haldex has implemented all the lighting up-

grade recommendations, and has seen an es- Haldex is in the process of implementing the
timated savings of 1,200,000 kwh and LED exit lighting, by installing the new bulbs
$65,000 per year based on their calculations. as the current bulbs burn out. Once they are
Hal dexés entire | ight i ngall comgeted, tHadexwilldee a sapirgs/ of
back of only 1.14 years. $550 and 4,000 kWh a year.

2. Replace Current Emergency Exit Lights
While at Haldex, Sala also had the opportunity
to examine the emergency exit lighting sys-
tem. Because LEDs are significantly more en-
ergy efficient, these emergency exit lights will
require smaller battery supplies, which then
reduces the amount of hazardous materials.
By switching to an LED system, Haldex can
reduce the amount of lead in its emergency
exit lighting system by 1,148 mg/year and the
amount of sulfuric acid by 326 mg/year.

Table 5: Summary of 2006 E2/P2 intern recommendations for Haldex Brake;
updated winter 2009

Annual
Project Annual Estimated Annual Annual
Description Estimated Im- Cost Status Actual Actua_l Cost
pact X Impact Savings
Savings
550,752 kWh
Replace Current ) 1,200,000
Lighting System 1,0260313 mer- | $55,500 Implemented KWh $65,000
Emergency Exit 4,000 kwh
I?ightsy 1,146 mg mer- $540 In progress | 4,000 kWh $550
cury

14



2006 Case Study

The Monarch Cement Company

Christopher Frampton
Chemical Engineering

Kansas State University Humboldt, Kansas

Company Background

The Monarch Cement Company was incorpo-
rated in 1913 by The Monarch Portland Cement
Company. Since this time, it has continued to
produce high-quality cement, increasing produc-
tion from 282,000 to 1,100,000 tons per year.
The company produces two types of cement:
Portland cement and masonry cement. Portland
cement consists of a mixture of limestone and
shale and is mixed with water, while masonry
cement contains an additional admixture which
improves masonry properties. The masonry ce-
ment is then mixed with sand and water for use
in a variety of blocks and bricks.

Project Background

As a PPl intern, Christopher Frampton focused
on four different projects during his internship at
Monarch Cement. He first examined potential
nonhazardous alternative fuels to be used in the
cement manufacturing process. The second
project was a lighting audit of the facility to de-
termine potential benefits of lighting alternatives.
Frampton then researched options for recycling
used refractory brick, which is removed from the
kiln system each year. Recycling these bricks
reduces wastes and is considered a feasible al-
ternative raw material source for The Monarch
Cement Company. The fourth project was a
feasibility study of using wind energy as an elec-
tricity source.

Incentives to Change

The cement manufacturing process is an ex-
tremely energy-intensive process, which makes

energy reduction and alternative fuel sources
highly important to The Monarch Cement Com-
pany. The company also wanted to avoid dis-
posing of used refractory bricks through an on-
site demolition waste permit and was looking for
more efficient methods to recycle this waste or
to reuse it as an alternative raw material source.

Projects Reviewed for E2/P2 Potential

1. Alternative Kiln Fuels
Frampton researched several nonhazardous
alternative kiln fuels, including bone meal, mu-
nicipal solid waste, and carbon black, to be
used as fossil fuel alternatives. He collabo-
rated with Nathan Fritz, PPI intern at Colum-
bian Chemicals Company, to determine the
feasibility of using its scrap carbon black as an
energy source in the cement manufacturing
process. By partnering together, 250,000 lbs/
year of scrap carbon black could replace tradi-
tional fossil fuels used at The Monarch Ce-
ment Company, resulting in 15% less fuel us-
age.

As of winter 2009, Monarch had not found an

alternate kiln energy source due to high trans-
portation costs.

15



2. Light Audit
Through a brief light audit, Frampton rec-
ommended using daylight sensors to re-
duce energy usage by up to 258,858 kWh

annually, resulting in a savings of $20,577.

This savings would be accomplished pri-
marily through installation of daylight sen-
sors on approximately 360 lights.

Monarch estimates it has implemented
90% of the recommended lights with day-
light sensors. This amounts to approxi-
mately 320 lights. Monarch is saving ap-
proximately $9,320 and 232,972 kWh per
year in electricity. It is also saving about
$8,400 per year in bulb expenses and
$800 in maintenance.

3. Recycling of Refractory Brick
Frampton researched all aspects of recy-
cling used refractory brick from the kiln
system, including methods of on- and off-
site recycling and cost of landfilling this

waste. Through this research, he was able
to make recommendations to Monarch Ce-

ment. First, Frampton recommended

phasing out the type of refractory brick cur-

rently being used and begin on-site

recycling. Off-site recycling was not rec-
ommended due to the liability associated
with passing this waste on to someone
else and the uncertainty of its ultimate dis-
position. By recycling this current waste,
The Monarch Cement Company would
avoid landfilling 200 tons of brick, eliminate
$10,000 in landfill costs, and earn approxi-
mately $19,000 profit per year by incorpo-
rating the material into the limestone feed
used to produce cement.

Monarch has implemented an on-site recy-
cling program for its refractory brick. Itis
reusing approximately 250 tons of raw
feed per year. This is a savings of
$24,000 per year from recycling and
$10,000 in landfilling costs.

4. Wind Energy

Frampton examined the possibility of in-
stalling a wind turbine on site to generate
energy for Monarch. While a wind turbine
could potentially
energy costs, this project was not recom-
mended due to the long payback period of
the investment.

reduce

Table 6: Summary of 2006 E2/P2 intern recommendations for Monarch Cement Company;
updated winter 2009

Proiect Annual Annual Annual Annual
Desc rJi tion Estimated Estimated Cost Status Recorded Recorded Cost
P Impact Savings Impact Savings
Alternative Kiln 250,000 Ibs 5 - Not 5 - 5 -
Fuels recommended
Daylight 258,858 232,972
Sensors K\Wh $20,577 Implemented KWh $18,520
On-Site
Recycling 200 tons $29,000 Implemented 250 tons $34,000
Wind Not
Energy 6 - 6 - recommended o= ch
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2006 Conclusion

The success of the 2006 pilot E2/P2 Intern
Program has resulted in decreased envi-
ronmental footprints for Kansas industries,
thousands of dollars in cost savings, and
an increased awareness of environmental
engineering career opportunities for our
graduating engineers. Success of the
2006 pilot program also led to a 2007 in-
tern year with nine interns working across
the state of Kansas.

The table below shows results for the 2006
interns after a follow-up study was con-
ducted in 2008. As seen below, 91% of the
recommended projects have been imple-
mented at the participating companies.

Table 7: Summary of 2006 E2/P2 intern results as of winter 2009

: Annual Cost :

Category Annual Reductions Savings Project Status
Energy 2,150,247 kWh $111,901 5 of 6 Implemented
Waste 1,250 tons $1,037,500 4 of 5 Implemented
Mercury 1,026 mg 0 - 1 of 1 Implemented

10 of 12 Imple-
Total $1,149,401 mented;
1lin progress

What the 2006 interns said about their experience:

AThis [experience] represents a significant achie
ifiBeing in a plant and working with all/l depart ment
project but also broaden my background in enginee
AiThis internship provides environment al training
ternships. 0

ifiYou get real industry experience. There is no |
an amazing opportunity to possibly enact change w

17
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2007 Summary

In 2007, the Pollution Prevention Institute
teamed up with students from Kansas State
University and Emporia State University to
participate in the second year of the Pollu-
tion Prevention Intern Program. This year
there were seven pollution prevention in-
terns. In 2007, the interns recommended
projects that would save the participating

companies $1.2 million per year. These pro-
jects would also reduce 5,506 tons of waste,

save 25.3 million gallons of water, and re-

duce 1.6 million kWh per year. The program

also had one repeat company, Haldex
Brake, from the 2006 intern program.

The 2007 interns were placed in various in-
dustries throughout Kansas to focus on a
wide range of E2/P2 projects including con-
ducting an air audit to identify and repair air
leaks, lighting upgrade, mercury reduction,
and water reduction through installation of
water-restrictor devices and smart practices.

Table 8: Summary of 2007 E2/P2 intern recommendations

Category Annual Reductions Annual Cost Savings
Energy 1,623,566 kWh $565,275
Waste 5,506 tons $439,333
Water 25,359,000 gallons $240,637
Total $1,245,245




2007 Case Study

Frito-Lay

Curtis Leiker Topeka, Kansas

Biological and Agricultural Engineering
Kansas State University

Company Background

AThe Frito Companyo and
merged in 1961 to form Frito-Lay. The Topeka
plant, a 750-person operation, opened its current
location in 1971. The Topeka plant has 11 produc-
tion lines producing 14 different types of chips for a
total of 134 million pounds of product annually.

Project Description

Curtis Leiker's project focused solely on water us-
age within the facility. A line-by-line breakdown of
water usage was created in order to compare ac-
tual usage with company standards. Doing this
made it easier to see where the greatest potential
for water conservation was and to keep track of
where the water was being used. Before Leiker
arrived, Frito-Lay kept track of how much water
they used but did not know how much water went
to each part of the plant.

Incentives for Change

Frito-Lay of Topeka has the greatest potential of
almost all the 39 company plants in the United
States when it comes to potential savings of water.
In 1999, the ratio of gallons of water used to
pounds of finished product was 2.19 gal/lbs and in
2006, it was down to 1.17 gal/lbs. The ultimate
goal set by corporate is to reduce this ratio to 0.81
gal/lbs. If this goal is reached, the Topeka plant
will save approximately $200,000 per year.

Projects Reviewed for E2/P2 Potential

Leiker completed a line-by-line breakdown of water
usage in order to compare actual usage with com-

AThe H. W.

*

pany standards. Leiker measured flow rates of
the water by sticking rubber tubes over the noz-
zles and allowing the water to run into a calibrated
bucket for one minute. This allowed Leiker to
measure the flow in gpm and then compare the
number with company standards. The main area
of savings occurred in water that was running at a
higher gpm than recommended. Leiker also rec-
ommended using recycled water in several loca-
tions across the plant. After completing measure-
ments on all 11 production lines, Leiker identified
nine areas for water usage reductions. These
nine areas are discussed below. The potential
savings is 13.42 million gallons of water and
$67,503 annually.

1. Destoner/Vertical Lift
Leiker recommended installing an orifice on the
freshwater supply to the main bearing on the
destoner/vertical lift to reduce the flow rate from
10 gpm to 5 gpm. This will save 2,150,000 gal-
lons of water and $10,815 per year. This recom-
mendation has been implemented.

2. Potato Chip Peeler Orifice
Leiker recommended installing an orifice on the
water supply to the potato peeler to reduce the
flow rate from 19 gpm to 10 gpm. This will save
2,070,000 gallons of water and $10,412 per
year. This recommendation has been imple-
mented.
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3. Potato Chip Flume
Leiker recommended re-piping the flumes in the
potato chip line to use recycled water instead of
fresh water. This will save 2,870,000 gallons of
water and $14,436 per year. Frito-Lay is in the
process of implementing this recommendation.

4. Tortilla Chip Orifice
Leiker recommended installing an orifice on the
halo in the hopper of the tortilla chip line to re-
duce water from 15 gpm to 10 gpm. This will
save 1,120,000 gallons of water and $5,634 per
year. This recommendation has been imple-
mented.

5. Fritos Drain Belt Timer
Leiker recommended reprogramming the drain
belt timer on the Fritos line from 50% usage to
25% usage. This will save 1,080,000 gallons of
water and $5,432 per year. Frito-Lay is currently
investigating the best settings for the timer to get
the best quality production. It should be imple-
mented in early 2009.

6. Universal Tortilla Chip Orifice
Leiker recommended that Frito-Lay install an
orifice on the cook-to-soak transfer pipe to re-
duce water flow from 29 gpm to 15 gpm. This
would save 1,670,000 gallons of water and
$8,400 per year. Frito-Lay has concerns with
the plugging of orifices and how that will affect
guality if it implements this recommendation.

7. WOW Orrifice
Leiker recommended that an orifice be installed
on the cook-to-soak transfer pipe to reduce
water flow from 19.5 gpm to 15 gpm. This would
save 450,000 gallons of water and $2,264 per

reduce the water flow from 19.5 gpm to 15 gpm.
This would save 450,000 gallons of water and
$2,264 per year. Frito-Lay has concerns with
the plugging of orifices and how that will affect
quality if it implements this recommendation.

8. WOW Drain Belt Timer
Leiker recommended that Frito-Lay install a
timer on the drain belt in the WOW line. The
savings on this was unknown. This recommen-
dation has been implemented.

9. Sweep Clean
Leiker also recommended that during cleaning,
Frito-Lay sweep clean instead of using high-
pressure guns. This would save 2,010,000 gal-
lons of water and $10,110 per year. This recom-
mendation has been implemented.

Frito-Lay has implemented water-saving tech-
niques in five of the nine recommended locations.
It is also in the process of implementing two other
recommendations. After implementing these
changes, Frito-Lay observed a 0.16 gal/lb of fin-
ished product reduction in water use, or 21.1 mil-
lion gallons of water per year. Itis also saving
$84,000 per year.

Table 9: Summary of 2007 E2/P2 intern recommendations for Frito-Lay; updated winter 2009

Proiect Annual Annual Esti- Annual Annual Actual
Descjri tion Estimated mated Cost Status Actual Cost Savinds
P Impact Savings Impact 9
Production Line
Water 11,410,000 $56,637 Implemented
. gallons
Reduction
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2007 Case Study

Haldex Brake

Lisa Enns
Mechanical Engineering

Kansas State University lola, .Kahsas

Company Background

Haldex Brake is a provider of proprietary and inno-
vative solutions to the vehicle industry. Haldex
focuses on products in vehicles that enhance
safety, the environment, and vehicle dynamics.
The lola, Kansas, plant is in the commercial vehi-
cle systems division. The plant manufactures air
brake components for heavy-duty trucks and em-
ploys approximately 230 people.

Project Background

Lisa Enns' main project for the summer focused
on water conservation. The lola plant had already
greatly reduced its water use in the last decade,
but the chemical finishing department still used
approximately 1.8 million gallons per year. Enns
had the opportunity to work on several pollution
prevention projects, which included researching
options for water usage reduction on the assembly
lines, upgrading the lighting in common areas, and

729,720 gallons of water in its overflow rinse
tanks. To decrease water usage, Enns recom-
mended Haldex purchase conductivity control
systems for all the tanks. Conductivity controls
will help maintain consistent water quality
throughout the day and will also reduce water
flow to the tanks. If Haldex Brake purchases the
conductivity controls, it will see a cost savings of
$12,000 a year in the purchase, disposal, and
treatment of water. It will also see a 489,000
gallon reduction in water usage.

Haldex has installed two conductivity controls on
its overflow tanks and is planning on installing a
third conductivity control at the beginning of
2009. Each control unit costs $600. Haldex is
saving approximately $1,200 and 600,000 gal-
lons of water per year because it installed the
conductivity controls.

analyzing some of the pl a2nWaStewaterdradtments f or ener gy

savings potential.

Incentives to Change

Haldex Brake desired to reduce water consump-
tion in order to reduce costs associated with pur-
chasing, heating, and disposal of the water. Hal-
dex had an intern the summer of 2006 to help with
energy conservation, and water conservation was
the next area of reduction Haldex wanted to evalu-
ate.

Projects Reviewed for E2/P2 Potential
1. Conductivity Controls
Each year, Haldex Brake uses approximately

The current wastewater treatment system at
Haldex is almost 20 years old and does not al-
low for reuse of the 1.56 million gallons of dis-
posed water per year, at a cost of $38,500.
Enns considered three main options for reuse of
this water: reverse osmosis, ion exchange, and
evaporation. When Enns left Haldex, there was
still research that had to be conducted to deter-
mine if any of the three are a viable option.

Haldex Brake decided not to go ahead with an

ion exchange system because the return on in-
vestment would be more than 10 years.
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3. Common Area Lighting
The 2006 intern recommended a large light sys-
tem upgrade for Haldex, but there were still ar-
eas that had not been updated when Enns ar-
rived. After reviewing the current lighting sys-
tems at Haldex, Enns decided to focus her re-
search on common areas that are lit 24 hours a
day. These areas included break rooms, bath-
rooms, hallways, and lobby areas. Enns recom-
mended replacing the current 34 W T8 lamps
with 25 W T8 lamps. Enns also recommended
replacing the current magnetic ballasts with
electronic ballasts. This replacement will ac-
count for a savings of $1,469 and 25,000 kWh
per year in electricity.

Haldex has implemented the lighting upgrade in
all recommended locations. It is saving a larger
amount than Enns predicted because it changed
out more lamps and saw its energy costs in-
crease from the price used to estimate cost sav-
ings. Haldex is saving 260,076 kWh and
$21,500 per year.

4. Tank Heaters
Haldex currently uses four, 24-kW heaters to

heat its chemical-finishing water tanks for 12
hours a day. Enns' research concluded that the
current water heaters were oversized, and Hal-
dex could purchase two,15-kW and two, 10-kW
heaters to replace the current heaters. Assum-
ing only two heaters run at the same time, Hal-
dex would see a savings of $3,526 and 59,000
kWh per year in electricity.

Haldex has not rightsized its chemical-finishing
heaters. The 2008 intern insulated the tanks
and a lower temperature cleaner is going to be
implemented. After all this is completed, Haldex
plans to rightsize the heaters to the new de-
mand.

Table 10: Summary of 2007 E2/P2 intern recommendations for Haldex Brakes; updated winter

22

2009
Proiect Annual Annual Annual Annual
Desc rJi tion Estimated Estimated Cost Status Actual Actual Cost
P Impact Savings Impact Savings
Conductivity 489,000 $12,000 Implemented 600,000 $1.200
Controls gallons gallons
Wastewater 1,560,000 $38,500 _ Not 5 - 5 -
Treatment gallons implemented
Lighting 260,076
Upgrade 25,000 kWh $1,469 Implemented KWh $21,500
Tank Heaters | 59,000 kWh $3,526 On hold 0 - 0 -




2007 Case Study

Hallmark Cards

Rylan Ortiz
Electrical Engineering
Kansas State University

Kansas City, Missouri

Hellmark.

Company Background

Hallmark Cards, Inc. is a privately owned com-
pany that supplies more than 50% of U.S.-sent
greeting cards. Founded in 1910 by J.C. Hall, this
company has been in the greeting card business
for almost 100 years.
facility has more than 6,500 employees and its
surrounding facilities, such as the Liberty distribu-
tion center and Lawrence manufacturing center,
employ thousands of workers as well.

Ha l

Project Background

The layout of the intern project focused on Hall-
mar kés goal t ofrebwastocom- a
pany. o0 The time spent
be summed up into three areas of focus: research
for burning waste paper to provide electricity;
Apel |l et i zat-pradncts ftomwdrcenmamru- by
facturing that cannot be recycled are sent to a sis-

ter company to be used as an alternative energy
source; and an air leak audit.

Incentives to Change

Hallmark has always been in the market for sus-
tainable business practices. Hallmark decided to
have its intern research the feasibility for creating
a waste-to-energy (WE) program for its company.
It wanted to know the economics and logistics for
implementing such a program.

Projects Reviewed for E2/P2 Potential

1. Waste to Energy
Rylan Ortiz researched implementing a waste-to

l
-

-energy project for Hallmark Cards and con-
cluded that a company like Hallmark would

have to hire outside its corporation in order to
implement a full-scale WE program. Currently
the infrastructure is not set up to accommodate
thigroptiork @he mairaréason foranot pcom-a t e
mending this program is due to economic is-
sues.

2. Pelletization

Another more viable option for turning waste
into energy is the process of pelletization. Ortiz
researched many types of alternative solid fuels

fi z that aould be pelletized for incineration at a ce-
d u r menmtdacilityh Matchinyg titeens inctutheicqilulosea n

plastic, and textile products. The materials
must be non-hazardous and derived from non-
reusable materials otherwise going to landfills.
For efficiency purposes, the heat value of 5,000
Btu/lb is required and initial customers who can
generate > 200 tons/year are preferred. Ortiz
looked at various types of waste generated at
Hallmark facilities, including baled shrink wrap,
foil paper, plastic, waste tissue, paper, toner
chips, and polyurethane waste.

As of 2008, Hallmark now has a program in
place where it sends 350 tons of foil paper to
Lafarge Cement where Lafarge Cement uses it
is used as an alternate fuel. Currently, Hall-
mark breaks even on costs as it pays both
transportation fees and Lafarge to take their

23



waste; but Hallmark saves the same amount of
money in landfill costs. Itis in the process of
negotiating with Lafarge for its fees and believes
once this happens, it will start making money off
the process. Hallmark is also in the process of
finding more materials that it can send to La-

farge.

3. Air Audit

The Lawrence Hallmark facility uses com-
pressed air in its card manufacturing equipment.
Ortiz conducted an air audit at the facility to
search for leaks and tag the leaks for repair.
Ortiz identified $37,200 in savings due to com-

pressed

ai

r | eaks

facturing plant in Lawrence.

Hal |

mar ko6s

headquarters

building. One production facility also redid its
compressed air supply system and placed its
pressure-control valves up higher so employees
could not adjust them. Hallmark hopes to imple-
ment a leak-detection program sometime in the
future. Data on savings were not available.

t hroughout

Hal |

Hal |

mar kos

Waste foil paper

mar ko6s

mandu -

headquarters
f buildirgd Ong productios fadility algo redid ith e

compressed air supply system and placed its

pressure-control valves up higher so employees
could not adjust them. Hallmark hopes to imple-
ment a leak-detection program sometime in the

future. Data on savings were not available.

Table 11: Summary of 2007 E2/P2 intern recommendations for Hallmark Cards; updated win-

ter 2009
. Annual Annual Annual
e Estimated Estimated Status Actual AITILEL A(_:tual
Description . Cost Savings
Impact Cost Savings Impact
Not
Véisetf to o] o] Recom- o)
9y mended
Pelletization 200 tons 0 - Implemented <l i O]
waste none
A'Xl:‘;?k 0 - $37,200 Implemented Unknown Unknown
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2007 Case Study

Philips Lightning Company

Ighacio G. Garita
Electrical Engineering
Kansas State UniverSity Salina' Kansas

.ir

Company Background

Philips Lighting Co. is a division of Royal Philips
Electronics based in the Netherlands. Philips
Lighting, located in Salina, Kan., is considered the
largest producer of fluorescent lamps in the world.
The Salina plant has five main production lines
and employs around 400 people.

Project Background

Philips Lighting produces a variety of fluorescent
lamps in its Salina plant. Before Ignacio Garita
arrived, the company was recycling large quanti-

ties of waste lamps but had no information on the
quantity. Philips sends its waste lamps to an out-
side recycling company instead of processing
them in house. Garitaods
record the quantity of waste lamps and recom-

mend a way to recycle them in house.

Incentives to Change

Philips is an environmentally conscientious com-
pany and is always on the lookout for ways to in-
crease its efficiency and support the environment.
Philips understands that recycling lamp waste has
many benefits for the company and the environ-
ment. In-house recycling of lamp waste has al-
ready been implemented in many other Philips'
plants because of its known benefits.

Projects Reviewed for E2/P2 Potential

1. Lamp-Waste Recycling

Garita concluded that every hour, 1,214 lamps
are lost to waste in the Salina plant. This
amounts more than 10 million lamps a year. All
waste lamps are sent to a crusher in house and
then transported 300 miles to a recycling com-
pany. By recycling this waste in house, Philips
can save money on transportation, energy, and
parts. The two types of in-house lamp recycling
machinery that Garita

PHILIPS

cons

-separ at i oncoutadon dmaficehnidner vy .

-separation takes all lamp waste, separates the
glass from the metal, and crushes the glass so it
can be reused. The end-cut method cuts off the
ends of a completed lamp and returns the glass
to be reused. To decide which type of machin-

rry wgs enast benafiwial, Gharita studied tbeklamp n d

waste to determine how much was metal and
how much was already broken. By the end of
the summer, Garita concluded that the crushing-
separation machine wou
estimates show that Philips would save $1,471 a
day on raw materials, energy, and transportation
if it purchased either of the recycling machines.
Garita was not able to come up with a final solu-
tion for his project but did provide Philips Light-
ing with two options on how it can recycle in
house and save the plant $537,280 a year.

Philips received management approval in Au-
gust 2008 to order a crushing-separation ma-
chine for its broken fluorescent bulbs. The ma-
chine will arrive in April 2009 and will allow the
company to reuse 100% of their broken and
wasted fluorescent bulbs.
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Philips received management approval in

August 2008 to order a crushing-
separation machine for its broken fluores-
cent bulbs. The machine will arrive in April
2009 and will allow the company to reuse
100% of their broken and wasted fluores-

cent bulbs.

Table 12: Summary of 2007 E2/P2 intern recommendations for Philips Lighting; updated winter

2009
. Annual Annual Annual
DePsrcorJieE[:iton Estimated Estimated Status Actual Ac‘:rg;ltjaslg‘/?rt]uil
P Impact Cost Savings Impact 9
Lamp-Waste, 1,081,228 kWh
In-House and 4088 tons $537,280 In progress
Recycling solid waste




2007 Case Study

Schwanodés G| obal

Supply

Jay Reimer
Biological and Agricultural Engineering
Kansas State University

Company Background

Schwanés Gl obal Supply
est providers of branded frozen food, and their
Salina, Kan., plant specializes in frozen pizza.

Project Background

One of the factors
is its management of wastewater and air emis-
sions. Many waste streams flow out of Schwan's
Salina plant, but focusing on those waste streams
with the most significant environmental or financial
impact is most important. Reimer's internship in-
volved two different projects: the wastewater treat-
ment plant (WWTP) chemical room audit and the
waste control project.

Incentives to Change

Schwanés Global Supply
environmental impact of its operations is not only
good for the environment, but also provides the
company with a competitive advantage for every
additional sustainability program implemented.

Salina, Kansas

e

*

Projects Reviewed for E2/P2 Potential

one of the worldodés | arg-
1. Wastewater Treatment Plant Chemical Room

Audit

Schwanobs sends

nearly 5,3
year to the landfil/l I

f
af f ect iclngprogranbfor adrosokcars,6t can eeqeivet at i on

$90 a year from the recycling company and di-

vert 1,600 pounds of waste from the landfill.
Schwanos currently dispos
through Safety-Kleen, but Reimer recommended

the company participate in the Rechargeable

Battery Recycling Corporation program instead.

Schwanos i mpl emented the
recycle aerosol cans and batteries while the in-
tern was there. It is saving approximately $90

b e Ipér gearels600flbs af sofdiwaste, andW7 Ibstoke

hazardous waste per year.

2. Waste Control Project

Schwanads throws away an e
of crust each year. Reimer researched two

ways to reuse the crust: producing ethanol and
producing animal feed. Both of these options
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would require purchasing expensive equipment,
but it would provide a revenue source of ap-
proximately $160,000 per year and eliminate
crust waste. Reimer recommended conducting
more research before deciding if these are vi-

abl e

Anot her

options

for

waste

Schwanos

pounds of solvent per year. Safety-Kleen cur-

rently works

Rei mer

wi t h
recommended

t hat

Safety-Kleen's continuous-use program in order
to decrease the hazardous waste it generates

Styrofoam into a recyclable material. This will
help eliminate 3,500 cubic feet per year of Styro-

foam waste.

Schwanos
S c h wa n 6 scling program. Since its implementation,
Schwanos
par nodd u7c0e0s

has

i s

savi
tiosn s4 ,0ffO0Ocr ust

i mpclugmeynt ed

ng

appr ox
wa st

has not implemented Styrofoam recycling at its
S ¢ h wa n ofaility. 1t i3 usthg tiseBafelyeKleenfcontintouss .

4,700 pounds per year.

Quselpmwgramsdecrepse its mazardous waste by

Schwanos

recommend

and allow its old solvent to be reused.
also uses Styrofoam products in its break
rooms; these get deposited in the local landfill.
Reimer researched two machines that will turn
this
Table 13: Summary of 2007 E2/ P2 intern
winter 2009
. . Annual Esti- Annual Annual Ac-
Prol_ec_t Annual Estimated mated Cost Status Actual tual Cost
Description Impact . :
Savings Impact Savings
Aerosol .
Container 0.8 tons solid $90 Implemented
. waste
Recycling
Battery 0.02 tons
Recycling hazardous waste 6 - Implemented
Waste Crust 950 tons solid $160,000 Implemented
waste
Styrofo_am 3,500 cubic feet Not . Not
Recycling calculated implemented
Parts-Washer | 2.4 tons hazard- 5 - Imolemented
Solvent ous waste P
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2007 Case Study

Schwanodés G|l obal

PIZZA
SERVICE

Andrew Sellers
Industrial Engineering
Kansas State University

x

Company Background

Schwanos is one of t h

branded frozen food in the world, selling products
in more than 50 countries. With 22,000 employees

worl dwi de, Schwanos [
pizza, egg rolls, and frozen desserts. The

Schwanés Global Supply
in the production of frozen pizza.

Project Background

The Schwandés Gl obal Su

cializes in production of frozen pizza, where the

manufacturing process is energy intensive. Man-

agement is persistently making efforts to reduce

energy use, which was the focus of the summer

i nternshi p. -reSuetibr peojecsdor
the summer of 2007 included a plant air-leak au-
dit, hand-washing sink audit, water trough audit,

and statistical process control of topping applica-
tors.

Incentives for Change

The plant produces large amounts of waste in
many forms, all of which increase energy con-
sumption. Schwanos r
will improve its environmental standing, while re-
ducing energy costs simultaneously. As energy

and water prices have
recognizes the benefit of reducing its utilities us-
age.

Projects Reviewed for E2/P2 Potential

1. Plant Air Audit
Sellers conducted a facility air audit to ensure

Salina, Kansas

Alfred P. Schwan

Resource Center

the air is being managed to eliminate loss and
e | avaste efenergypusage: iThk air asdit didcovered
46 air leaks amounting to 458,338 kWh and
$23,000 in electricity costs per year. Sellers
s a mhbarked eachriegk withr aoeghair tag so mairfte-
nance would be able to easily repair them.
Salina plant specializes
Schwanos has repaired all
Sellers and continues to conduct facility air au-
dits to find new leaks. Currently, it is saving
ppl yH72,365and 3,40000000kWia pert yeas dueste
fixing the leaks Sellers found and by continuing
to do air-leak audits.

6s

2. Hand-Washing Sink Audit
enerEgeyyhanddwas hing sink at
provide instant water at 100°F. To do this, all
sinks have a spout that is continuously dumping
hot water down the drain. In total, the 53 hand-
washing sinks cost Schwanbo
in energy and water. After much research, Sell-
ers recommended that Schwa
taneous water heaters at each hand-washing
sink. This would save 7,500,000 gallons of wa-
eal itexand $84,00Gperyeae duci ng wast e

Schwa

I n 2008, Schwanos had
r i s eamauditefche hand-wya, s hS cnhgw asni énsk s .

has implemented the upgrades recommended

by the 2008 intern.

ano
S

3. Water Trough Audit

Schwanodés Salina plant
Each trough consists of a metal pipe with sev-
eral holes along it to disperse water for four peo-
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Wasted Water from Hand Wash Sink

ple to wash their hands. However, these
troughs are not typically used by four people,
so the extra water is wasted. Total wasted
water costs Schwanos
Sell ers recommended
place its water troughs with four freestanding
sinks. This will save the company $49,500
and 4,400,000 gallons of water per year.

spending $276,000 a year and wasting
517,000 pounds of food by over-applying
toppings due to the inaccuracy of its applica-
$4Drs500 [Berl lyeeaasdr .recommended
t h a tpurchaséd ned, mdres accurate pizza-topping
applicators for its manufacturing process.

Schwands has purchased ne
decrease instances of over-applying top-
r e mo Vv gifgs.at i Yiowlsadviegus8sb,598 and
517,000 pounds per year due to less prod-
uct use and energy consumption.

Schwanos has not

from its facility.

4. Process Capability Study

Sellers did a study on the accuracy of
Schwanos pizza topping
cover sources of waste and quality prob-

applicators to dis-

| ems. This study revealed that Schwanos i s
Table 14: Summary of 2007 E2/ P2 intern recommend
dated winter 2009
Proiect Annual Annual Annual Annual
Descrji tion Estimated Estimated Status Actual Actual Cost
P Impact Cost Savings Impact Savings
Plant Air Audit | 458,338 kWh $23,000 Implemented
Hand-Washing | 7,500,000 Altered for 2008
Sink Audit gallons water $84,000 intern
recommendation
Water Trough 4,400,000 Not
Audit gallons water $49,500 implemented
Statistical
Process 25\?v§>signs $276,000 Implemented
Control
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2007 Case Study

Wolf Creek Nuclear Operating Corporation

Brenna Zimmer
Biochemistry
Emporia State University

Company Background

Wolf Creek Generating Station (WCGS) near Bur-
lington, Kan., is owned by Westar Energy, Kansas
City Power and Light, and Kansas Electric Power
Cooperative, Inc., and is operated by Wolf Creek
Nuclear Operating Corporation. WCGS is a pres-
surized water reactor that generates more than
1.2 million kW of electricity, which is enough
power for 800,000 homes. The facility employs
approximately 940 people.

Project Background

The project at Wolf Creek Generating Station was
to reduce or eliminate the amount of solid and
hazardous waste produced. The four main areas
to be studied were parts-washer solvent, sodium
analyzers, paint, and silver reclamation.

Incentives to Change

Wolf Creek Nuclear Operating Corporation is con-
stantly striving to reduce or eliminate its produc-
tion of solid and hazardous waste. The company
is a Kansas generator of hazardous waste and is
seeking to become a small quantity generator of
hazardous waste. That means it seeks to gener-
ate less than 55 Ibs of hazardous waste per
month. Achieving this goal will allow the company
to reduce its regulatory requirements, employee
exposure, and disposal fees.

Projects Reviewed for E2/P2 Potential
1. Parts-Washer Solvent

Brenna Zi mmer | ooked i
current type of parts washers to either water-

Burlington, Kansas

*x

based washers or implementing a continuous-
use program. Zimmer recommend a continuous
-use program with Safety Kleen, where Safety
Kleen will use Wolf Creek's old solvent for its
own equipment. If Wolf Creek can contract with
Safety Kleen to manage its used solvent in this
manner, it would eliminate $320 per year in haz-
ardous waste disposal fees and reduce 2,133
pounds of hazardous waste per year.

Wolf Creek has implemented this recommenda-
tion and is saving approximately 3,200 pounds
of hazardous waste per year. It is also saving
$1,000 per year.

2. Sodium Analyzers

Wolf Creek currently uses a flammable and nox-
ious chemical to measure the quality of its circu-
lating water. This chemical must be disposed as
hazardous waste when it is expired. Zimmer
found an alternative chemical that completely
exhausts itself, thus eliminating the chemical

changing WCGSH

Parts washer
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