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Case summaries written by
PPI |l nt erns
Poll ution Prevention I|Institut
Kansas State University
133 Ward Hall
Manhattan,-2BE8866506
WwWw. sSsbeap. org
Phone: (88®®B) 578
Fax: (78%52532
About the Pollution Prevention Institute:
The Pollution Prevention Institute (PPIl) is a ag
State University. PPl provides confidential, ech
compliance assistance to businesses and inst.i ut i
ment al management system (EMS) development, ener g’
communities, hospital s, coll eges, and ot her busin
PPl 6s vision is for a healthy Kansas environment
tainability and growt h. PPI 6s mission is to prom
tion and services to industry and institution T
d pollution prevention technical assistance.

ollution Prevention Institute

Kansas State University

Treatment

Disposal




DI RECTOROS NOTE

Pollution prevention or P2 is often cons:e
ability. The K-State Pollution Prevention Intern Program, funded in part

by the Environment al Protection Agency,

‘£tainable practices. -lTele |premgriaie ema tnogh eas
‘®fronment al sciences students with Kansas

attending several days of P2 training, t
Mcompany |l ocations faore&kspowvieoad tdfe & onumte |
MThe interns-debi hkednP®@epkojects to reduc:e
sions, and wastes, benefiting the compar
environment .

Student interns benefit by working direc
worl d experience. Students are supporte

nies, bt abye #2Ktechnical advisor as well They w
nate ord reduce

f water consumpti on

f energy wuse

f air emissions

1 hazardous and solid wastes

T employee risks
Since its pilot year in 2006, the program has hos
around the state of Kansas. Student interns repr
and communities Not all P2 recommendations the
t ween 2006 and 2011, recommenddati ons for savings

1 265 million gallons of water

T 10,000 tons of waste

9 71 million kilowatt hours

T 20,000 grams of mercury

T $8 million

T 20, 000 ,eMTCO
I encourage you to read the 2009, 2010, and 2011
ner with the Kansas Pollution Prevention I nstitut

Here is what o@ér companies say
We enjoyed having Ryan on site. He was al ways pro
nitely had an impact in hgtaingdusngaethnrombeprogrw
Robbies Fantastic Flexibles (20009)

is was our third year to participate in the P2/
tern to focus on E2 opportunities instead of P2.
we were very pleased with what -Whlef w@sealbl Budloe arn
erating Corporation (20009)
The internship program provided real data for ele
of IlightiThe Tinxtunés di scussion and reports helpe
menting Whepedos g all @ar pduangpe oj ect s, itds al ways ¢
change i sThe eidretder nés research pTbhei Kéedkampploe Tjriudp
Kansas (2011)



Environment al Heal th | mpact s

The World Health Organi manitah tefal bédsi empaictsenfrom i
ment health as fAThose agpeetssgenhetrhaeedumanough ener
health and disease thattaeatdandr mraedpbytf abeomwst
in the environment . 't &wisb iebacs st asshbei ahedr wi af
practice of assessing and controlling factors in tf}
environment that can potCbhobrahlkyiaf baeet ofieahthtdop
Clean air, safe and suswateableeawament. m&héoirahg m:
and energy resources allknvononmentethooulgéd hédal phoc
our environment and t he atopmranddearing acodents euch ap aichlbrinecgas
heal t h Pollution prevéetkoor(B2rhpoacnhi@heamparievgd ¢
signed to prevent or repgatetaeangietsesnmént aki cmpgcts
and directly or indirectatypyrpravewbhysChioamitmel| cdymcdl
t hat can potentially affhett wheal cont aBéenweaées 200wat
and 2011, the PPI interndwaneésnwhif c@dcdozemassef ashhi
ergy, water, waste, andandxheare¢eddc¢sieaseprojects,
most of which reduce pollution at the source, pro-
tecting health and the &agit Ebam22a00191 cPoPnls eirnvtienrgns h a
natur al resources mended 15 projects to reduc:é
sent to the landfil!]l by 7, 6(
Energy and Gr eenhlha sRPIGaigemtsiecrimmg di esel fuel used t
program has documented s$hegnifandadnt |reduesiedbns uieh er
energy use and demand. menh aRegi towx7csmoandopoassi bl
energy resources come fsomml todli nki padtpowémtes that
pl ants. These power plagsseeami bopbdl acuaely smdhchi
as arsenic, mercury, chtomrempiniacthely, i MPacand t he:
SOx, al | air pollutantsarbanhogegasat ianwedl gonmpadbut pul
|l ic health. These emi ssieas®.cause respiratory i s-
sues for Asensitive populationso, such as children
under 10, the elderly, d@anashhoselwaindhi as$shmaner at e:
decomposition. Met hane gas
Energy conserved can behbugkedotoareduci nogeninit
greenhouse gases (GHG). whenapbescsembei n7cod@@atrati
press release, EPA statedninGHGseadamblge poi mhey cent
driver of climate changat whinckentamatliead tbolket B8O 8L0,
|l onger heat waves that threaten the health of the
si ck, poor or el dedlewel Meccedigme PRI grouedn project
ozone pollution Ilinked tbabhsehgadahdeadbthearees$pici &i
tory illnesses; as well naseotahéapahmemtsr yosbhecabae:
and wel fare offheAnkePrli cianntseaonk epd owi t h heal thcare for
gram has identified 65 enewuwgytoonepovatibatpmost of
jects, which could redutasGWGr &mids svi 6 hd aley mwo w hme e
26,000 metric tons of cexbeptdiooxiofefégoirealcemt s arl
used in boiler rooms. Mer c L
Wat eCl:ean and sustai nablae cwantuelra tsiovuer caensd aroexi ¢ ( PBT)
critical to sustaining adaehsatthkeyfeondi comament | @adi n
promoting public healthsurMereuthaaexRBOsmi él cam lgaad
|l ons of water can be saveadacthiouvghathen24gpsojrecns e
recommended #YI1tlhe n2@0NsreByane-neurotoxicity.
ducing the amount of water consumed, environ-



Executive Summary
Tabl e 1: Summary of E2/ P2 intern recommendat
Category Annual Redud Annual Cost | Savi nq
Energy 27,834,000 KWh $1,414,000
Wast e 6,600 tons $407,000
Wat er 18,530,000 glall on$%$70, 000
Materi al suaZtltPUFdiigeﬁs)s(eilcs gnd 2’$52040, Ogoadlans
Greenhouse|gas 14, 100 ,eMTCO N/ A
Tot al $1,915,000
Tabl e 2: Summary of H2E and Green Lo2l@ihg in
Category Annual Redud Annual Cost | Savi nq
Energy 69, 662, 000 K Wh $524,000
Wast e 236, 000 ¢t on|s $109, 000
Wat er 34,530,000 gjall on%233, 000
Mercury 28, 000 gr ams N A
Greenhouse|gas 6, 600 ®TCO N/ A
Tot al $866, 000
Note: Greenhouse gases shown were calculated wusin
Note 2: To convert energy in kWh to MBTU, use kWh
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Summary

I n 2009, the PollutiomrRme\wad rrstoi dira dl n swtoiFtr ethbe at ¢ on
teamed with students fLragmakan sNafdrfdSnCattedeekUNG 08 i nt e
versity and the Univernggiatmy of Kansas to partici -
pate in the fourth year of the Pollution Preven-
tion I ntern Program. Thlreat2 0yYdari ntteherse weeree pl aced
five Pollution Preventdiusn riiretsenmg.ouglhmu20 X®a,nstalse t
interns recommended prajnget oft PRt pwoyledc tsavecl udi
participating compani as r$@a3l,iQ@0Q opeaerdeyngarf.y air | €
These projects would a@lradesavend, 83,0006 educti on
kwh and 2,441,000 gal ltomsnn off weaetrart,orand r e-
duce 6,250 tons of waste per year. The pro-
Tabl e 3: Summary of 2009 P2 intern recommend
Category Annual Reduc Annual Cost ®$Havings
Energy 4,895, 000 k{wWh $317,000
Wat er 2,441,000 gallons$17,000
Wast e 6, 000 tons $271, 000
Material subéti7vtaeabindgner || chem$X&,I|000
Greenhouse| gas3, 500 MWTCO N/ A
Tot al $623, 000
Note: Greenhouse gases shown were calculated usi ngq
Note 2: To convert energy in kWh to MBTU, use kWh'



2009 Case Study

Associ ated Whol esal e

Kansas City,

|l nt er n: Aaron Ki
Maj or: Chemical | * |
School : Uni ver si i L' S

Company backg
Associated Wh
ret asoiineerd coop

round
ol esal e Grocf
erative prov

stores with a variety of esh
produce, specialty foods, al
retail items. The Kansas onNsi s
a corporate office, a war
empl oys more than 1,000 p
900, 000 square feet in si
Project background
AWG is continuously | ooki
environment al i mpact . I n i ng
more eekfiggient | ight fix
energy savings of 679,000
al so previously reduced i
eliminating use of Styrof s e
break rooms. For this int t ed
lighting replacement and s fo
the -haghdry grocery and f H S
t he garage. He al so resea n
i nvol vi nsguptphree sfsiiroen system, tynargheeds® | ighting in the o
paper -utsoewerleducti on, and Tier |1 chemegdadse
replacement for the trailer wash.

could qualify for a tax dedu
Il ncentives to change Policy Act EPAct-bay @0OWY5gr dd
AWG recognizes the i mpor tparnocjee cotf huansd ear tsahkoirntg pay back
projects having positive whneptahcetrs tohne tthaex ednevd urcotninoenn ti.s

The company u
i mpact is a ¢
public i mage.
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nder st ands rreedcuocnmmegn dietds. ethovw ervoenrme nstianlc e
reat way t o EPRuAc tc oasrtes uannkdn oiwmp,r okvien g tasl s C
research be done.

i ewed for EZ2/TPh2e pgoatreangtei auused t o have skyl
again installed and the curr
grocery ar eaeiogfhti thso uwasr eah oduasye,, 59, 422 kV
580, 282 k Wh saanvde d$ 3ela, c9h0 Oy eaanrn.u aHodwe ver , si
ici-eadpdPruriguartant ee that the | ights wo
the freezerKi n7g0 0d i2d8 1n oktWhr eacnodm n$e3n8d, 5t0h0i s

d annua-bhy by switching to high
tures. Switc2hi ngattehre ccounrsreernvta tgiaorna g e
nducti on f i xWeuerkelsy ctoeusltdsu popfv etshB8ei7 ofdi 5r@ey k Wa
r year . |t insi Iploisosni bglael |tohnast otfh ewsaet erre tornot



save 1.03 million gallons of
year .

3. Hand dryers

Staff in the warehouse al one
towel s annually. King sugges
towel dispensers in the rest

efficient hand dryers that c
usage by an estimated 95 %.
amount of paper towel waste
save $8,900 per year.

4. Tier 11 chemical repl acen
A picture of the water bei AWGsaretpdrt $ h& .sréGetr oal-ataisthg Kat r
weeklguppression systegheendtccal, on its Tier 11 che

recommended changing the che

recommended that a méayaded!| s wleyt iwhhn clhiwoh | wo ul
| at e e same wat er ttohrroeungohv et W éh b uSupnsyjptpse Ti er |
west pump hoTuhsee .n elvit cwhaesmiecsatli ntact uel dd tahlasto

. gal l ons of wautrecrh aasnidn g$ 1c60, s9t0s0 acloounled (bbea s €
saved annu I y. For t he eoanslty p6u nPp0 Oh oguasliel,onhse of tr uck

recommended adjusting theyeraerl)i.efThviasl vseu b swhiitcuht iwonu | hda d

l'imit the amount of wat eri nbpeaicntg bwa setleidmidnuarti endg at hseu bt set

Kingds recommendati on f orn atuhsee ae,a svto npiutmpn gh oaunsde iwarsi t at
i mpl emented while the i ntaefrtnerwapsr oolno nsgetde ,e xapnods ucroeu.l d

Tabl guMmary of 2009 E2/ P2 intern recommendations for

co
gs

Hi gdr y gr|oc ;

Lighting 5dd, 000 |kwB2, OjNot i mpl

Freezer |ignojogo |kwso, opdceds |

carage 1ntgnl %o Kwig 4, gooNeeds f

ighting resear

Garage day Not

l'ighting 59,000 I‘WHS?”300recomme

Pump housge

wat er re:ygiflﬁ%l,000$(j,§|,000mp|eme

Hand dryers 3 tons $9, 0000t i mpl

Tr uvw&s h .

chemical 6'C7h;r?lincsa|0§1§-,'860|m|pleme 7

repl acemgegnt

Greenhousge S

reductio1s4qg Mz C O S S
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009 Case Study

Fr i-Lt aoy

Il ntern: Andrea G 5
Maj or: Agricul tur % 1Cs
School: Kansas Si sity
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TopeKansas

mpany background the production processes, th
tLtagy i s a division of Pgmdil Oaveldntaedn aviair preal, , corat oM
e | argest snack f ood «c oanppparnoipersi aitne tfhoer wohrel dp.r oTchees s €
peka plangities fdoamekwditthoat ommodati ng.
oduction |1 aegesthelboburihnh the nation.

Now that the new | ightitng ha
oject background Lay has replaced 1,238 outda
tLtagy pl aces great emphasgnos eorfrfecpemdi O018e bul bs and
vironmental stewar dshi pTheAsse anepw afnitx ttuhraets psraovdeu cneosr e
re than 145 million tonwhiocfh fiinnitsehremds porfo dsuacvti negvse reyg
ar, a |l ot of waste -lianopdrigitliace p.ayblae knew zero
itiative now in place changes the culture of the s
recycle everything. Gr2angHeecadtovenyesoopiep was made
of five projects:ir exolvidgrhitthongr preaees$ , 3 amhllaton BT
ope, sale of wastewat ert woelbtoiclaekres,. a TrTheirsr asCyecane p
mpaign, and a water Kkaiazteemosphere but is potenti a

pl ant. When investigating
centives to change many options were explore
psi Co dmd/ HKFreictogni ze t hevhiemgonthascexafess energy o]
otecting the environmenott haenrdl &yaivdeéotmasdehave used t hi
bstantial strides in enwautreirng nt hhaotl dailnlg otfantkhse ifror s
erations ar ecounssienrgv arteisooaunrdc ecool i ng of the facility.
chniques. Topeka, the opportunity to U

stacks to fuedovdry sswustcdm i
tLtaoy Topeka has made mamyppetadi dhggs t owards its
een goals recently by wusina recvcle er cl es
r chip production, i mpl . ;
itiative, and by consta
crease energy efficienc

i s isayFrTiotppekads third vy . )
' lution prevention inte ion
vironment al i nnovation

revi ewed for E2/
g project
yO 9w a sFrma ion tbya yl i

a0
g that had been expogg g By eraetcoegrdy s
s as
t
|

Sever al areas 1in prroecne33|ngChas we |
e two warehouses had been without l'ight,
s had bur ned Tohuet satnadc chiiaedr yn optr doceeesns r equi r
cause of t he ohfi gehn ehregayt wahnidl eo itlh er ebgouiilreerd s

L
o}
[
ns
s |

m



million BTUs to the at mos Y
redirecting of air throu¢ ‘ st
recovery system can rely
steam heat from the boilce
esti mated, but because of of
the boiler stack, there ¢ — A cie
energy to fuel the starct T
3. Wastewater belt cake ¢ [ P
Continuing with the zero : i te
everything that is throwr L fin
home. Amryodouyct of the chi
cannot be sent to {pheduar Son A
sent to a feedlot to be 1 arg
farming operations.
Prior to the summer, t he was#fet diteel tbagakwadet Hatom recycl
accumul ated, depending on the volume of finished
goods production that daybagwast obebiengmagdev einntaowasyc.ho ol
The previous farmer was spiempcliyl rheoslpdoenrssi.bl e f or
transportation costs.

On July 1, 2009, the intern
With the new Tostitos Scocoapnsp aiignne bcyo npiuntgt ithog tohne a c o
facil i-Ltay d&ntiitomi pates an § aco,edasnedd hvhdi lrudmenpdfoyees t o
this belt cake and had t oc osueledk cooultl eacnt itnhtee rneosstte dus e d
farmer who could handl e tfhaemiilnyc,r efarsiee. n dlsh,e ainndt ecrhnur c h €
hel ped secure a deal with na tfheee dsliotte 6osu tweoefk |Ayl Ineenws | et
Kansas, selcdakneg athe$ D/etlananawhiebycle bins for each sh
assuming a 20 ton/ day | oabdr,e aski xr odoany.s Tah eweceokn,t est saw

provides annual revenue onfior$el 2t,h4a8n0 .3 ,A50t0e rbnaagtse liyn, liefs s
intern had been wunahb t oA lftihnodu gahn pirnotveirdei sntge dn ob unyoenre, t a
woul d have cost $40/
49, 6

| e

t on ttohisse ncdo nitte stto htehlep el deLradhfel lelmp |
approxi mately $2 , 600. Topeka feel l' i ke they themse

stewards, and evoked exciten

4. TerracCycle campaign they can be aware of what t#h
FriLtagg  North America has dacndrtlly . teamed up with
TerraCycle recycling, a company that promotes reuse
of common household food items and keeping them
from | andfills across the country. This collaboratio
was formed to promote the recycling of wused chip

Tabl gummary of 2009 E2/ P2 intetayrecommendations for

Annual

: : Annua Annual Annual
Projec esti mat . :
. , esti ma Statujenvironfactual| co
descrip environn ] , .
cost s { I mpac savings

i mpact

Lighting |pto922t00/0 &MWh4, OIOmp | e me

Wast e belt66\%2$<08e0tet)niz%fZ,COIOmpleme
Greenhouse, gags milco & 5
reductions™’ 2

13



2009 Case Study

Kansas State Universit

Manhattan Kansa

I ntern: Conner W[ 5
Maj or: Chemical I e o
School: Kansas Si sity

Company background
Kansas State University i
i n Manhattan Kansas, res

roughly 670 acres. The un

di fferent colleges, rangi it
science, and veterinary m .
More than 23,000 student s 1
Kansas State their home o

Project background
The main focus of the pro
State University was el ec

sas
roj e

investigated were motion g in
the recreational complex anpingemplagi Mont hei wi ndonvs i alie
-conditioning units in Waters Hall. sensors.

Il ncentives to change these areas operate under oc
Kansas State University itshea rhelaivgyh tuisnegr noefe drse.s oTuhrecsees
in Manhattan. From July 20i0n8i tteod Jtuon,e t2h0e0 9me ntdhse amadi nw C
campus used 91, 756, 256 k Wha cogfu eetl beacltlr iccoiutryt,s , and ping
amounting to $5, 977, 669. ONhrertehnetr hiotudrss loifg hotpienrgat i on c
classrooms, watering the bgulobush dtsh e soer rcoooconhsi nugs eo fcfaoi scte st
K-St ate is constantly | ook$%1n3g, 2f000r. 43a yasn ntuoa |l leys sfeonr iotpser
i mpact on the environment. Recently appointed
President Kirk Schul z has2.voWacteedr sh iHac s o pwi onidicord oaig ru n i
mol ding Kansas State i nt oWaat esruss tHiailnla bciurirteymt Leyatdbedars. &b
has paired with Dr. Ben Cchoanndpiitoino nidnigr eucntiotrs oifn use. F
sustainability, i n usher iFirg ednr iac hn,e wa rseu sctuarirneanbtlley fuuste
for the university, one t i ' ' '
pollution prevention | ead

State University, now mor

opportunity to reduce its

uni versity has partnered

I nstitute to allow an int

down on resources and mak

eneregyf i ci ency | eader.

Projects reviewed for E2/ W

1 Peterds Recreational C

The Peterds Recreational - . T
facets of student interestwateH® Weaier wi 8ahedsScadnfalitt B®ni t
complex dondét receive much use. Wanittnse s haswggested
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Tabl summary

Kansas

t h ensoeu nwti erddponveri i onBng Eneirgy
Iy na i ¢ e motriKiaanlgi azse dS taaitre

ng a
spends
uni ts wi
up.
t he
di f
costs.

uni

one

of

St ate
Ematey. St ar

wi ndow A. C.
Wh e n

ferenc

campus
perfor med

20009

a

Uniuvreirtsictoyo | iOfg tthoe 7f50 uR ,a nodn [tyh e

di fference was approxi mately
savings calcul ator
University is,
mi xt urdei socfu saslilonfso uwi tuhn iBnser gtyh eEd u c

$44, 059prlo3g roanmse | deecstirgi ncei dt yt ot or esduupcpel

t h enewagsy .d eAsdidr etdh atto ccorsetatteo at hceal c
duenti etrsmiannidn go vtehrea |l al c ccuorsatcsy o f

c 00 |Bdnugc abtuiiol nd.i nTghse aisn tlearrng ec raesat e
r si tnyu mbeevre no fa cfoeon idnegg rtecenss orfe q u i
e f oKra ncsoaosl i Shtga tsey sU neinvse rcsaint yabdsd a n
i ng aai dh ywiotthh etthiec ad e tceoronhii nnagt iuonni .t
buil ding, appr ox. 20, 000 CFM,

ost comparison of one A.C.

vV e
Us

C

E2/ P2 intern recommendations for

Peter 6s

Recreatigndll0, 000 | kWwh6, 60PDNot | mpl
Complex Illighting

Waters Hall

wi ndow ailr 492, 000 | kW0, 0000t | mpl
conditioning unit g
Greenhouse ,63s yrcp 3 3
reductions
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2009 Case Study

Robbi e Fantastic FIl e

Lenexa, Kans
Il ntern: Ryan Mar g —
Maj or : l ndustri al % NG
School: Kansas Si sity

Company background Il ncentives to change

Robbie Fantastic FIl exi bl eRobibsi ef ohramse rgl oya Iksn otwon baesc o me S
Robbie Manufacturing, I ncPr iRwothi bnige 6(4SiGIRI)rerde rbty [Sregd iednedbre
is I rv Robinson Robi ns onrdesd ufcaet hoevre rsatlalr teende rtghye c ons un
company back in 1971 h erteo ahreel pa pRporbobxii emaatcehliye vieb Ot h e s €
empl oyees that opera t hbiys ffiancdiilnigt yYMAMT Ch,o0 utrhse pbeers td ac

n
T
t e
five days per week, 52 weeenkesr gpye ra uydeiatr,. wwaincyh i s al so
| a
r k
a

changes have taken p ce caetr tRofbibciaet ioovne.r t he year s.
A new name, | ogo, ma eting outlook, and fitness/
well ness program ar e | | Poraorjte cotfs trheev ineewe dc of nopra nEy2 / P 2
infrastructure. 1. Lighting Project

Quality Electric(QE) has alr

Business has been good f obri dRowibtihe ao vneert tihnev eysetammesn.t o f
The manufacturing and waroefh olu.s89 sypeaacres hfaosr bReoebnb i e. T
expanded at | east two t i nseasv.e RLo6b9b,i3e3 1b okuwghh/ty ra. sMickoen dH u
building for more offi ce bsupsaicnee sisn a2t0 OQE. tRhoebrbei ewanse ead s
warehouse expansion in 109n®edet sj uistts rcercietnetrliya, foofrf iac egso c
were added to the north Dbcudnipdlientgi cant wihlel ebned aobfo uMa ys i X
20009 contracts are signed and con
rebate money, approxi mately
and credited to Robbieds bil
install ati on.

2. HVAC project

Thi-ong RTUs can be a hassl e
Environment al Mechani cal i s
mai ntenance. However, a unit

An example of the polyet-H :
duced at Robbie Fant astjils

Project background

The following systems wer

analyzed: lightingtopluiV ——

compressors, an RTO (r eg e NS N er) ,
and water savings. Damaged coils found at Ro

Fl exi bles on an RTU.
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refrigerant, many coils 3erAi rdaanadietd and dirty, and
air filters needed to beMarhamgleld.f ound 31 I|-¢akescif o m®
Al so, MAMTC recommeodtedodu dietmawmidt h a UE System 9000.
system to turn off a fews&iUsgasvhefn & r¢t27t5Ppokveh/ yr ,
consumption is about to dawiacrdhs peark ypeoawe,r i f all | ea
consumpti on. 't is esti madmpr ¢ hd sr s ud vemas e dmwsghs t elme
will cost $10Pe®d®M0O0Opayhdceaf 2t./bat energy is given off
i mportant project. |t would
pressure test the system; se
summer report for details.

4. RTO project

RTO and water savings are ne
was noticed in the | ast week
that the RTO might need to &
average utility bills in the
four times higher than those

RTU demamdrol system designed to
reduce energy usage during peak hours.

Al so, Robbie has an excellent white albedo roof. It
is highly feasible to power wash the roof for a smal
invest ment and see major savings on building

cooling.
Tabl gunmary of 2009 E2/ P2 intern recommendations fo
co
S
Lightipngl69, 000 | kwWH3, 000l mpl eme 0

HVAC Unknown UnknowiMNot | mpl

Air compjre38p9B80 kWht3, 0001 mpl eme

Nat ur al ) a348 ROOO | k Wh9, 00|Not | mpl

Greenhousdle S
reductionssgza4 Mz C

O
x
Qx
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units. The | amps kil mi cr ob

ound which is detrimental to air

O reduce cousntist .anVo |dfe n@rnesetkr aw oer ktehres h av

i t ment t o ebneegrugny tehfef iicnisetnaclyl,a ttihoen of or

igned t he tGnscke otfh e dleanmipi fiysi nign sptoaslsliebd ,e

cing ener gywicloln sbuempothi soenr.v ePdr.o jlefc ttsh eorfe i

repl acemengtr oot hHV AAQu rutnhietrs ,measur ement s

ting desi gnef foifcfiiecnec yf |cohoarn gtei smeorns ,a naontdh e

|l e procur enseanvti.ngs cannot be quantifiec

change

ed4o6n sMiWneosf 4e5l ect r i
operations. T
revenue for the o
could be s
want to inc
decreasing consum
set a standar
possible t
ncrease ene

Il rradiation treatment on t h:¢

for E2/ P2 potentiHYAC units.
cement 3. Warehouse | ighting
uni t s on Tthoep noafi nWow afr eGiroeuesked so nmasiint e I
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Wi t hf Iteheet nveewh idcel sgpsg wwvein terd pat labeaett, tr @
be sTuwof idciifefnetr efnotr owpotrikoenrss eaxnids tW
584 uksWhd aonnd s$i3t0e,,7 7w8h ipcehr wyielalr .n ot
y et ebleeecnt raipcp rvoevheidc Ifeorcan be used
mail van, which must meet hi
trips to and from the post a
i ng
e maReoprliatcyi negfi tttdheev edmfi fcil cee csopud ade s
o p eonf ffluoeolr apnlda n$s5 88 tahn nhuuanldlirye.d sF
i ghtcionugl dr esmaavien s6 606n gaat! laolnls toifmeusn
ave ¥lor550hepedrayy.eart iwasfuel and
ng dCuvrirceenst Ibye, innos tpalla nesd htaov es hbuete
f f i ceel escptarciecs vaerhei cnloet. i n use.

ent
h

Byi grhetdsu, c iwihg cthh ea raemomuonutn toefd g a

c uvbiilcll ea | saor ed eocfrteeans el etfhte oanmo u r
A-n raerlteiacsleed wanst op otshtee de nivni rtohnem ebn
t t err ealsekai shegd wboyr kgearsso Itionebecan cau
ue annedu rtool otguircna It hdee vl eilgohptnse notf,f sw
| i g hstyss tweenr, e afnodu ncda uosne si ki dney f a

intern recommendations f or

Projec
descrip

Annual
esti mat
environi
i mpact

Annua
esti
cost

Annual
m & Statujenviron

S { i

mp ac

HVAC
repl a

uni t
ceme

215,000
ntt. 5 tons

k Wh./
W\;\éslﬂe? 0

DNDot i mp |

UVC ger mi

| amps

CNgtaldet e

N m it

neet|eNromi nendpl

War ehouse

13i9gth t0i010g

K WIB 1, 0(

Mot i mpl

of fic

(¢

i|g I6t7i0n @ 00

kK \Wib 2, 0(

Mot i mpl

El ect
(Zap

ric
El ec
Utility)

i
I
y

| on
h e

$56 0 0

Not i mpl

El ectri
(Phoeni

vehdix | gal
SUTg)asol i

l;%i,eo

ODNot i mpl

Gr een
reduc

§392§3 BT

coO

0

19



20

2009 Concl usi on

The s
has r
print
$438,
awar e
reer

uccess of the 200UPePRabhtebal woghawms result

esulted in decreiasedrpavafupeme¢e atdyd wWheswtconduc
s for Kansas industtheswi mbee o0hafoOll. As s
000 in cost savings,reocadmmendedrpaegdcts hayv

ness of environmemphémengedeati ngecparticipa
opportunities for our graduating engi -

neers.

Tabl e

9: Summary of 2009 E2/ P2 intern results as

Category Annual Red

Annual q

Savings Project $tatus

Energy 2,186,000 kwhd40, 0003/ 10 implEemented
Wast e 6,200 togns$262, 0001/ 1 i mpl emented
Wat er 1,110, 780 |gal$l7fowd 2| 1/ 1 i mpl emented

Mat eri al sflub s ti tButt iomip $29,027 1/ 1 i mpl elment ed

Greenhousle #a600 Mt dqO2e N/ A N/ A
Tot al $438, 7396/ 13 i mplEemented

What the 2009 interns said about their experience
"Of all the jobs and internships | had as an wunde
as my favorite. Not only did | gain valuable prof
my comfort zone and discovered within myself an a
work environments. I couldn't -hadeeaskednfher é&Fbe
Lay)

il would strongly recommend the intern program to
vel oped my mind to notice areas of a business pl a
was able to be a steward to the environment and p

tionBannor Whitney (Kansas State University)



2010 Summary

In 2010, the PollutiomrRrewearst isanilnmst ihtawtee bem-n i
pl oyed students from Kandoavat$t eaatoasrUrsiawe mgist. y

and the University of Kansas to participate in
the fifth year of the Thel I12Wtli0on nRreag wnen twieare Ipr taerer
Progr am. I n 2010, theriirtsernrms oruggdhomme (Khendsas t o f

projects that woul d sawergtehe fp &r2t ipaiopg aetcitrsg i marh-udi
panies $739, 000 per ye@amr. auldhdsd opridjesndatidy and r €
woul d al so reduce 257 gtramde dfi ghwd sntge, reawe i ng nat

10.0 million gall ons oafedwati exrg, wad ceuc a1 s&. 3 hmiolulgiho re
kWh per year, and savemargG0praxltlices.of di e-
s el and 32,000 MSCF of natur al gas. The nat -
Table 10: Summary of 2010 E2/ P2 intern recommend
Category Annual Redu Annual Cost [(Savings
17,215,000 kWh & 0
Energy gall ons dilesel §6§&’000
Wast e 257 tons $45, 400
Wat er 10,032,000 |gall oss8, 300

Materi al Supst2i,tbwtdi agmal | ops di €$He1800

Greenhouse|gas6, 500 ®TCO N/ A

Tot al $738, 000

Note: Greenhouse gases shown were calculated wu

sin
Note 2: To convert energy in kWh to MBTU, use kWh
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2010 Case Study

The Col eman Company

|l nter n: Aakash AmaWiyahi t a,
Maj or : El ectric
School : Wi chita

CO®2®»O0OO0C2L»YY®Y®Y DO

>V TOJICOHOXOTO ——H(0

ST T Q T o

al
S

*

mpany background replacing existing magnetic

e

Col eman Company, | nc.bailsl aosntes offo rt haen wooprel rdabtsi on c @

ading manufacturers of wiultld ocorre aetgeu i apnmeenstt iammadt e d ann
mpi ng gear such as coolle2r0s,,8 42 nkV8h, psetro vyeesa r sal nede p$ 7n,
gs, and | anterns. The Nsoarvtihnegass.t Factory in Wichita

0
ogram. Thus, t he boiIer was oper

ojects reviewed for EZ/APrr?atyatent'a

: manuf apopuéart Col emamn

s and |l egendary | an2.eMetisalli Gleer Epl ama@ment

Y, Il nc. is a whol | yT hoewnseedc osnudb spirdoijaercyt oifnvol ved
, wWhich is compr i serde polfa cnmeameunfta cotputriionngs, -hat i dei s
ing, distribution, fainxdt usraelse si no ptehrea tfiaocnisl iitny .1 3Coc
ies around
S on inte

t he wor Ihda laindde sh awsi tbhe emma gcnoentdiucc thianlgl a s
rnati onalt hlee vfea c isliintcye. 1MmMab6t.ya r esearc
for thlealmedas and calcul ated
and cost savings for each op
£ D 0ob ecBtn®sdi doefr e€dN ewelrYe ( 1H aluiscte o f (3
a watyesle CoOfn 33€2fso‘t’V%1trp'tu0I'MH;Er @heel ectr
_ d ghtingcaryetysoel bohip affollay $ f & xt Al etshe a
esneerrvi ce section, an @fio-lgzi)rﬁ‘pCT-@éllﬁl FMmet 9¥es. From
ysishalfi diet@WMH) retroAhdtdyH9r OPd B Fded i mpl ement
er efficiency assessmentdpy etphled CoeatfiBst roef | oBnek e @ € |
em water conservati ong aacn,a|l,ytsy| Swi 18N dg eden z8nn €' sOtYi ma t
ssment -mdl d her ibhndevr s.ogfThf sow@sgdgdekwh and $73, 25¢
t time The Col eman Coonpptamoyn h3ad apnadftednCIepsathenﬁiatlend 3
Kansas State UnlverS|stayV||nngtSeronf p1r 0190 72, N, 8 8¢ | kevanr | ayn d
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first project invol ved Ildg
t he -sceursvtiocneersecti on. j‘b}b
t fixtures using T12 uor
etic ballasts. These f|xt

annua
mated 322,769 KWh annually,
year. Amatya suggested retrof

entional Tdf2fsi oii ¢ it eh&s gynd

e
£
uS

t

h
Fe n
as
ur, cog
osti
[ O



4 . Wat er
The fourt
saving op
the facil
and as so
11%, it i
contami na
facility
of f, t hen
on site.
approxi ma
Table 11

Cust osreerrv
section |

conservation 5. Bhoolwd grinder energy asse
h project dealt Twiet hf itfhteh sptruodjye cotf waa swaatsesro c i
portunity i nvol vasnsge stshnee netx trositl idnhge r Rboltb@wr &sc 9 ni
ity. The Rot ovacht uGoel ecmatny, wahtesnoe vileormatchbeb hbelaa
on as the wat er orpeearcahteisn ga, ttehnep egrraitnudreer so fr e ma
s drained off, envoetn liofa dferde.e lonfs taenayd cohfe noi pcearla
nts. Thus, Amat ytai immee,c oAmmaetnydae dr eechoemme nded t he
coll ect the coolmantge rwaatle rt o nbset egardo uonfd dirnaianis
using it as i ntgarkiendwaitte ratf oar stpheec icfoiocl itnigmet.
By doing this, tehneerfgaycicloisttys cfoourl dt hsea vieac i | i t
tely 9,358, 235 geaflfliocnise nocfy waetveerl paenrd ydeuatry. cy
Summary of 2010 intern recommendations for
co

S

Parti 4
i mpl eme

idel, 000 [KWh7, 000
ighting

Existing

halide r

me nt
Option 1:] 360 W Not
MH on e|xi,st_-

ing balll a&S8t2: 000 kWHLl,OOOece%mm
Option 1 1: 320 W

MH pul sje 497, 000 |kWBO, 000 Not
start recommg
Option-l1Ifl: four ed
|amp’- h|éh221,000 K™Wh, 090

bay T5 _ NIOt
fixture|s ' mpleme
Option-1V: six

|l amp,- hli gh107, 00|0 6Mh, 04O

bay T8 Not
fixturel|s i mpl eme
Boil er ef|lf3i0gi0®drOc yWSCF1®6, 0/0I0mp | e me 0

replacemgmtat ur al jas ( NG)
Rotovac dys8it&m8, 000 gNwolt Not
water cornserva- eval uaftiedp!| e me
tion

Bl emwol d g iNpd- ev al|ua tNeodt Not
er energy as- eval uaftiedp!| e me
sessment

Greenhoupe2,gdabss BTICO 0 0
reductiops
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2010 Case Study

Deffenbaugh I ndustr

Il nt er n: Vi shrut Pedtreslas cit §

Maj or : Mechani cal >
School: Kansas Si *
Company background reduce its carbon footprint.
Deffenbaugh I ndustri es, Il nc., founded in 1957, is on
of the | argest waste manaRgreonjeenctt ss errevviiceewse dc of nopra nl 2e/sP 2
in the Midwest Def fenbaulg.h Prriopvg meetsi cam | 4§ estt é ma,
transportation, and di s pobDseaflf eonfb acuognhmdesr cmaajlo ranedn v i r onn
residential waste and r ecgyacsl immigl,e acgoen srterfuucstel otnr uwcaksst eo,p
and portable toilet (JohnTnhye ofni rtshte pSpoojte)c twaPsattee; |l ainndv e
truck and industrial suppolfi epsr-ospe@reve tciesn sHesatdegmsa rftcerr el
in Kansas City, Def f enbautgrhu clknsd.u sTtire je@src depnapm eo /s S tme@m ei ¢
than 1,000 people and opebrealtoews. i n Kansas, Mi ssouri,
Nebraska, and | owa. Deffenbaugh also owns Johnson
County Landfill, and a co on
landfill at Ol at he. For o rat.i
Deffenbaugh operatesdumby e
refuse trucks as well as ity
runs 24/ 7
Project background
Def fenbaugh I ndustries ha
i mprovements following ow rs
ago, including newly purc
buil dings, i mpl eniefntcateinan
and Routeware software in s fo
more efficient operation. D
landfill at Johnson Count
federal, state, and | ocal gh a
collects 4,000 standard cu C e per. mi nu scf m)
of landfill gas (methane) fP%nl &CHPMG]EIg™ PIIPHM gSyst em
Patel conducted sever al feasi'bniclrief"‘ys/estthuedigéasS Iolre ge o
Deffenbaugh to allow their i mprovements to continue.
Patel worked closely with di
Il ncentives to change vendors, as well as executiwv
After purchasing the new rceofmpnaen yt hbeuidadtiangc,ol | ecti on s
Def fenbaugh established aproogjreecetn. tAefatmedr tnmaanty wcohraknegde s ,
on many -eefnfeircgiyency projecsbowrdluddogtiens in diesel
l amping the shop facilitygawiltohn sT 5a nbnuul ablsl,y ,i ndpel peemmednitni gn
internal recycling, and rtehpel apcrionjge cotl dweirl |HWAQ ubnei tismp |
with more efficient ones.t oDesfhfoew btahueg he fafl escot sp roof moptreosp a
products made from recyclgeads emsatferroinaltsh eb yt rpuucrkcsh.a sH antge |
of fice supplies and apparteedstmaodne niorroem tsruucchk smawietrh atlhse
By hosting an intern, Defpfreonpaanupgehc tlinodnu sstyrsiteesmsh,o pwehsi cth
expand its environment al asntneuwaalr ddsihe spe la ncdo ncsounnipi tniuoen t boy
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gall ons and save more
for the company.

n addition to cost saving be
reducing the amount of die o w
to cause lung inflammati on
ef fects. I n addition, di es

arcinogenic
2. Construction and demol i
Deffenbaugh also started i g
construction and demolitio
been coming to its C&D | an
materials wil/ save valuab d
well as support LEED buil di
served by Deffenbaugh and
more materials such as woo
concrete, and scrap metals e
processing centers and col cte a
for the company about such %%V'h !
contacted different companies t "9 po P
mar kets for recyclable C&D debri s.

would not be feasible for
3. Water conservation units with new individual
Pat el observed water usagreepaltacoinneg otfh etnh ewictihr csuol naer
hanmdashing units in the sheprbierpsbvedmsrom
observation that for a staff of 25 personnel per
these-wlhamd ng units wasted more than 14,000
gall ons of water annually during shift changes an
l unch times alone.
Table 12: Summary of 2010 intern recommendations
Projec eintqumaalt eA;ntniumaa AT 0aEl AT 0 E
: . Statuj{environ|actual
descrip environnrn cost i A e sawi
i mpact savin P
Propamée¢ecii 80, 000 ga$l.,0972,|N®a i mpl
systems di esel
Constructibotapdt det eManti nyeatNot i mpl
demo_lltlon re- deter milned
cycling
Water consédyv@adODogal off$10aDt ¢ Not i mpl
irepl aci|ng
circularl units
with undsed
sinks

Greenhoupe 0gawlgeO o} o}

reductiops

D€
S i
unu
shi

d a

for
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as well as a ecloaoslteirnganid fleonmegteerk hpebebt. and | ooked for
Davi sson determined t he choilg heegset cnoiug hdt tsianvee u2sla, ghe2.1 H e
kWh and $1,506 per year obvueirl dtihneg cauurtroenrmatt i on system t
consumption of 703, 015 Kk Whc, hecdousltiinngg f$o4r9 ,a2ilrl handl er U
annually, by swbékhs ng Hree sccohgegdeudl iViilga rccelrerai tmniatis and
recommended belt r eplhandmeewt poanweag d qri anphsaiwer-we enlade
uni ts. The coll ege has apgerreieodd .a n dR ebseul Itt sr esphl canceedmean t4 7
is currently in progress.annual reduction from the pr
301,840 kWh and $21,129 annu
3. Baseline energy usage that future additional resea
Before Davissondos arrivalautJoO€aG ihoand sly9s tpeomse rwinmelt erress u
monitoring 17 of its 20 baunid dponlgisut. i olnh essaev i pnogwse r
meters were never used to detect wusage of nightti me
| oads. The intern graphed usage of alll meters for a

-~ .
s NS )
%0 *”*ﬂ
'ﬁ
40
20 ——kW
0 -
S & & & & & @
g & & § & & ¢
> S ~ o S 3 “

Graphs showing the power consumption before (right)

Table 13: Summary of 2010 intern recommendations for

Vendi ng Not
74,000 klwh$5, 000
rs

machi ne milse i mpl eme

Belt repldce2n2z,n@00 kWh$2,000 | mpl eme

i Not
Baseline 4anef8Y500 Kwh$3, o000
usage i mpl eme

Greenhou

5 e S
reductio1slgi1 M2e C
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2010 Case Study
Prairie Band Pot awa | O
l ntern: Matt SchaMaeett a,
Maj or Architect]| * -
School: Kansas S ‘
Company background
The Prairie Band Potawato
recognized sovereign nat.i
Kansas. The reservation
square miles and includes
government office buildin
fire department s, and num
tribe employs more than 1
reservation, including al
Casino and Resort. 't of
on the reservation and in
Project background
Most of the projects focu
Casino and Resort, as thi
the reservation and had t
savings. For this intern
lighting replacements in
the building. He al so re d r
waste from food in the re repl]gires 2'4%d’|'ccandescen
packaged amenities offered in %! 'H o°tSe 17, ThCe? MY el
project at theusagenoedast waner
t hrough wufsleow faelroawt or s . Pn &dddstngn]i Bbhahber
researched d apnps nigb Ipe orf e Sturfvery ss avwraeg eofsent t o resi den
the housing on the reservcatusothers on the reservation
incandescent bulbs in their
I ncentives to change 5,454 bulbs identified in 15
To become a better envir olhsmenngt atlh es t EePva reds taismanee lo fa st
reduce operating costs, Pmoasitr iree cBeanntd ePloetcatwaitco miat es f
Nation participated in t hseavPRonlgsuta noonu nPtireedv etnot i208n0, 8 8 1 k
I nstitute Intern Program.annually.
Projects reviewed for E2/3.2 Bultke ndtiisappenser s
A |l arge amount of waste is g
1. Casino lighting production and packaging of
A |l arge number of i ncande(sscoeanpt, bsuhl abnsp owoe,r el oftoiuonnd) of f €
throughout the Prairie Bagnude sCarsoionnos .an dl hRess osrttudy r es e
Suitable fluorescent r eplfarcoenmernetp |bauclibnsg wehrees ei daecmmetniiftii
and priced for each area.EstPiomaetnetd aa n nsuaavli nsgasv ifnogrs atlaot
areas totaled 588, 881k Wh oafn dwa$s2t9e, 2a0n0d a$n3n7u,all0O0y .f r om an
Cost savings include saviwagsst e ohra uilnicnrge assaevdi ncgoss.t ) due
to bulb prices
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4 Food wast e Potenti al savings in waste h
An estimated 250 tons of tfhoaond $mals,t0e0 Oa.r e Tgaeknienrga tiendt 0 &

each year in two of the rfeosrt asutroarnatgse ,i nt rtahnes pcoarstiantoi.o n,
Esti mates on food waste ifnort hceo noptohsetri nagr)e,a sn eme raen nnuoat |
currently availabl e. Some of the food waste in the
buffetconsumeer and could pot8&nhkabhkyabers
donated to a | ocal sheltelrn anTheef froerma itnoi nrge df uocoed waatsetr
could be composted at t hecaesxiinsdt,i al\govwiomipoasern atgorss t wer «
on the reservation. rates were measured on sinks
buil ding. It was deter mi ned
gall on per minute (gpm) wer e
guestrooms and casino floor
659,000 gallons of water <cou
cost savings of $8, 246.
Exi sting compost site on the reservation.
Table 14: Summary of 2010 intern recommendations for

Partia
i mpl eme

Casino | gbB8BNROOO | kKWIBO, 000

igaLjago |kweo, ogbot I mpl

Housing e d

Bul k amenigy, dis- ot i mpl
penser s ? tons off $/\Ba75,t0e0(5\| e d

Food wast{g50 tons |of$8vasl I n prog

Sink aer

Q

t6br9s, 000 PalbdlBorROO I n prog

Greenhou
reductio

U
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ox
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2010

Case Study

Schwanodos Gl obal Supply

|l nter n:

Maj or :
School
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Ruth Al fordSalina, Kansa
| ndustri al g
Kansas St a * ity

ound transferred to the oveno6s | a
d Company bQngcaen tohpee reanteirnggy at rpai nzszfaer r e a
a, Kansas itnh el 9s7p0e n twhceonmbiuts tfiiornstgases a
Tony®&sE pi zozvae nb rtahnrdo.u g hOvtehre tehxeh ayuesatr ss,t a
g rsogwund réep © mf farcdld2h, OcPpoOmb ust i on gases. At
450, 000 squagraes efse estt.i | IT ohdoalyd, a tc oinss iodneer a
pizza pl ant s einnertghye, woofrtledn. mor e t han what
process. flinr endssys$stwueims, t hi
n Food Company wgorrekast etsot esnohuarnccee otfheheat | oss
consumers with irnenaolviazteisv et hfeo opdo tseonltuitailo ntsh.e e
ny produces, marbkyetesmp laonydi ndgi sutsrei bouft etshe | aws
devel oped under trreasnpsefcotrend tbhrea nndass tseu chhe aats i nt
, Red BaronE, and TonydseE.
Projects reviewed for E2/ P2
'y Chla.i nGonmpnuct.eri spoawer management
ring cooperati veAloffortdnh ediSscchowaenr eFdo otdhat t he c
family of Dbusi nScshswasné6s Tfhaec iglriotuyp currentl vy
and unifies al |l caosnppeuptbesre of mabhagemmpangéstin
nd fprroont etshsee spr ocui emehe obmpawers draining en
, t o the manuf acwhuerni nngoto fi np ruosdeu.ct ,Altfoo rdde | si uvg
y distribution cpelnatceerds .i-mdwera fi olweep moded a
i nactivity. Activating sl ee
ackground to save 108, 363.6 kWh or an
rdés main pr oj ecetl etchtrroiucgahlo ucto stthse asnunmuinaelr! vy .
search th possibility of implementing a
ecovery s tem tZhatEneddridiyd i eentud éd ht o ng
eat curre y b ed cnhgw aenxbhsa ucsutrerde ntthiryo uhgahs ne e d
n
n
t

Gl obal Supp
r

I
acks. I ddi t iloing,h tAlnfgo rtdo rpersoevairdceh efdor wor k
power ma fe fmie o it peradnddu cetnieorngyof a qual ity prod
to assis c hwanwist hiinn rtehdeu cpi lnagn te nceorigdyiyd tes o f
on. |l amps and ballasts such as T

Al ford recommended the ol der

new, morefdnerigeeynt | ighting
n Saanl d ngar, e aktaenrs al su, mernu nosu tiptust . A
a daydiforsipBeadsheét ldndayesseal
S
e

S
t
a
a-g
S

almeomupnst  foofr hdeiaftf ewheincth airseas wi
bi adkeenrtyi feixehda ussu if tsathbaleek se. m eerpd ya C

as | osses ar o fctoaun du rpaovt ceinda balld yi m etshud t i n

rati ofni roefd fouveelns . FuekR5QoBmBRn&Shwand &id6, 153 in r
generate heat and a poannuoanl loyf. t hi s heat is



3. W&asetad recovery most potenti al benefit to tF
Schwandéds currently pr oductehse wpaostteen thieaalt ttoh artediusce Sc hwv
exhausted through i ts bakeesrtyi noavteend s$ 3a4c3k,s0.5 0 Aasn noufa Inloyw
the heat is going unused.neeHoweov ebre, dSocnhew atnod sd esteeersmi n €
the opportunity this wasttehehesayts tceonulads pweolvli daes tnoo riet so
facility. Al ford researched the temperature,
characteristics, andhreaavtai | ability of the waste
stream Using this information, Al ford identified a
was-heat recovery system that could provide the
A
T
-
nes S
AR~ TO-WATER | f
EAT | !
EXCHARGER
N |
.’! @) O
14\ O i A
IL_LI_‘?,_,’\-' TSN O w
SIND 0N AE L3 3 =
b 5 < COMD IO
noaie
ABSCRPTION
‘j:nun‘
|
|
i
/N
oM TO0UNG
Schematic oHeather evmasMtery system.
Table 15: Summary of 2010 intern recommendations for
co

Computer

Management 108,000 [kWhH6, 500 Not i mpl
Eneregfyf i cilen

i ghting 553,000 kW15, 00/ONot I mpl
yfimeat "BCPY 000 MMBSB43, opNot i mpl
Greenhoupe g.as

reductiohst' 284 MTCO 0 8
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2010 Concl usi on
The success of the 2016h§2t1anl[8rﬂe|3PWgFQﬂ1W5 resul
has resulted in decreabBHCERYi APUPRBIMLNOIWaGwW condu
footprints for Kansas ?HodbgtFpgs\,N'g}?nBst 2011. _
$154, 000 in cost saviné%,ﬁ’ ghdtgﬁ [REPB‘H‘EBGEO' proj
awareness of environmehf&8FYeR§FPRebPMPhmMEated or a
reer opportunities foraBthSrga[ﬂa{Fhaafehag—compan
neer s.
Tabl e 16: Summary of 2010 E2/ P2 intern results a
Category |Annual Re( Annugl Project S|tatus
Saving
Energy 9,058,150 KwmMS8, 0504/ 11 i mpl gmented
0/ 2 implemented
Wast e 0 $0 1/ 2 in prlogress
0/ 3 implemented
Water 0 $0 1/3 in prlogress
Materi al suRstbi0oDuigiadbhonss5dbegell/ 1 i mplemented
Greenhouse| g6a,s500 MTCO N/ A N/ A
5/ 17 impl gmented
Tot al $154’0)02/17 in pfogress
What the 2010 interns said about their experience
it was a very valuable experience and | got the ¢
not aware of. This experience has encouraged me t
field of energy -eiftféeé cpemsognndl |wermhe weary hel pful
i mportance of teamwor k o0-Aalkaxth Amatuysa ri al facilit
It was a very valuable experience and | got the o
aware of. This experience has encouraged me to fu
energy efficiseintcey.peAlslontnheel owner e very hel pful and
portance of teamwor k i fhaweh Diarvd sstormi al facilitie



2011 Summary

In 2011, the Pollutiogr®meakabdbi badl S8ecshwande 6meba
pl oyed students from Xaas@Bbr SsateHUaspveabstpgartic
and the University ofc&mpanseso pPphetRO0lpaitetéenns

the sixth year of thev®poibusiond®seveasi bhronghou
tern Program. In 2014n ahwi deteangeretohMm2 projec
mended projects that wooatdngaaer &he padiicte iden
pating companies $417| 08RspeuvpgeradingThieghkbting, s
projects would also redusg 8a8ewawduofi on through

wast e, save 6.1 milliobargabaahdnsmaft watacti aesd.

reduce 12.9 million kWh per year. The pro-

Table 17: Summary of 2011 E2/ P2 intern recommend
Category Annual Redu Annual Cost |[Savings
Energy 5,723,000 Kkwh $417,000
Wast e 318 tons $91, 000
Wat er 6,060,000 glall on$45, 000

Chemical repfl acen8ebntgsal | ongs N/ A
Greenhouse|gas4, 100 MTCO N/ A
Tot al $552, 000

Note: Greenhouse gases shown were calculated wusin

Note 2: To convert energy in kWh to MBTU, use kWh

Not e 3: Numbers include the recommendations of in

study could not be included due to proprietary in
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2011 Case Study

Bombardier Learjet

Wi chit a, Kansas

l nt er n: Donal d R¢——— ;
Maj or : El ectrical - ng
School: Kansas Si " sity
Company background
Bombardier Learjet ¢ Bondhban
manufacturer of planes an
t han 65,900l lhed hwor ker s o
Bombardier acquir eld 90.arl
started operations in Wic
has been a pionejeet iinndibhe
since. Learjet invented t
jet, and continues to thi:
wor |l dwi de | eadeirrsc rianf tbh unsa
Project background 4
The host company realized‘t..l, T o T t ed
in energy efficiency and aN IPOREYU &hiSRowhn @ xipheg dayt heht
plant and work independently. His goal was to
continue a decline i n enetrhgeys eu sraegceo rtdhirnogusg hi nnteoa nasc coufr a
energy efficiency and r edmacntyi olni,g hite afdiixntgu rteos lceasns be t
environmental output. He offo utnhde tdharye ed edpi ef nfdeirnegn to nl itghhet
projects that d&daywlmpdhts htreeda Mensitlsahigons f or harvesting
in aircraft hangar s, U s i npgo soscichul pea nscayv isnegnss oorfs 2i 5n8 , wooOr Ok
areas, and wupgr atiiahg de x if $$xlitSn g4edsde taalnu al | y .
new LED technology. Al so, Ronck worked on
identifying air | eaks aaid2.i npcrcouvpi anngc yt hsee ncsoompsr e s s e d
system. The second |lighting project

i mpl ementing occupancy sensoa
Il ncentives to change work rooms, and storage ar eas
Bombardier Learjet i s conbsutialndtilnyg .t rMannyg otfo tfhiensde waoyasn
become a moafef iecnieergty and eneccopimedt bt yl ong periods
friendly company. | n a wosrelnds oorfs rwisliln gr eednuecreg yt hceo setlse c
and strict environment al rroeognusl aatrieo nnso,t tihne uhsoestand mi n
company has decided to wofrokr gaeltotnignsg dteo tthuer nPollilguhttiso no f
Prevention I nstitute at Kahnes adsa yS.t aTthee tion treerdnu cfeo uintds an
overall i mpact . kWh of energy, or $1,740.
Projects reviewed for EZ2/3P2LBEtleinghitailng upgr ade
1. Daylight harvesting The third lighting project g
Ronck noticed | arge quantciurireesmat46dcameéi gbt fDbeitngebketww
into the workplace t hr ougehf ftihcei ehnatn gLaB D dloiogrhst,s .y eTth et hien
l ights remained on. switching to the new technol

108,326 kWh, or $23,300, cou
Ronck useldogpgidmg al i ght mehest toomp&aeyds energy usage
measurements of this extra sunlight. Then he turned
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additional savings of $16Af8t0e0r cloeua rdnioncgc utrh adtu ea t\VoF Dh ontc

having to repl-aaki tbe eV doomepaarheed t o a fi xed motor, h
reduce -hpem806rds energy usa

4. -cAdmpressor upgrade Ronck recommended ins-hpl |l ing

The intern found two dif fveRDe ncto nipyrpeesss oorf tchoamp rweosuslodr r U

motors béangh@seadi irelgluencoff t he day and weekedngps r at h

drive (VFD) mbporfarddam8m®odtror. This alone will save
$15, 205 annually.

5 Fixing air | eaks

The intern acquired a previo
there tocobefiapem@nhute (CFM)

| eakage rate for one of the
equivalent to r-hpnmogomnatxa
to compensate for the | eaks.
how much energy i-hp tmktesr tan
found they could save 119, 67
annually by fixing the air |

25Ap va#direlmluemicwe mot or .

Tabl eSulmnary of 2011 E2/ P2 intern recommendations f ol

Dayl i ght |h&rb58e 9t0iOnk WHL 5, 0dNot i mpl

Occupanicy, g 900 kW1, 700Not i mpl
sensor $

Building| 14 E _
Cight urg;gge&%o kW3, 0dNot i mpl

150Bp ailr 553 000 |kwH5, 0deot i mpl
comprespor

Ailreak aludli2t0, 000 [kWh7, O0ONot i mpl

Greenh_ouse594365 M3E C
reducti ons

U
ox
ox
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2011 Cas

el Study

CST Storage

Par sons, Kansas

l nt er n: Edgar Al ' .
Maj or : Mechani ca ng
School: Kansas S sl ty
Company background Il ncentives to change
CST Storage (CST), a par tCONT SxSolr algned upsatrrtiiecsi,p atnecd ,i ni
a gl obal | eader in the delsnisgtni tauntde nparnougfraacm uirne oorfder t
aboveground storagebase#dseff iTchieenPtarwaoynss t o conserve €
manufacturing pl anicosapgedicaolnitzreosl ionf eiptosxhywashteeshr pamg
bolted tanks. With more tahlalno we0dd G/STa rtso ohfa veex pae rd eedniccea
CST is a trusted brand t hoant ihnapsr odveil nigv eirtesd wraosrtee tshtarne a
150, 000 tanks to more t hacnoslt2 5a ncaoluynstirsi efso ra cprootsesnt i al
numerous industr-sgusdroeTh édeagbudi Opjnde§nOt .
has a wide range of capabilities, including met al
fabrication, welding, andPrpoajiencttisn gr.e viAesweadn floSTO BE920/0PL2
certified company, CST prili.de&o mpteseesl sfa dnditt onl 'y in its
technical capabilities, bTuhte ailnstoe rinn ptehrefader omeepdt ¢atn@ agi wra
process that ensures custloonteartse raesc emavney aa iprr oldeuackts as
that meets any and al |l r euglutirraesdo usnpde cgiurni.c altni oanlsl., t he

fixed, amount to energy savi
Project background year and $10, 395 in annual C
CST Storage conssgudromft a 140, 000
manufacturing facility wi2t.h Vdant eard jcaocnesnetr v9at0i0oOn squar e
feet of office space. T hTeh emainnutfearcnt uarlisnog wporrokceeds so ni sa

very energy

extensive as pirtojiencctl uidne st hree cpeaiivnitn gl irnaewd s

materials, metal fabricatQuornr,e nwtellyd,i nwaé¢ euoswadde mroifcriosadt § N
| i qudidnt coating, and shippingeodr ahe. fiAmloppodiugnit

CSTés manage
the site mor
costs associ
more environ
community.

potenti al n
Pol lution Pr
the first ti

1 eak audi't
stream audi

i me . The

ment i s very rcuonnocfefr nteod rwe ptlhe nmaskhi ntghe wa s h
e energy ef fitchiaetntwotuol dn osta voen |1y mmield uicoen tgha
ated with eneardgdyi tuisoen,, btuhte troi nasles ow abteecro nies
mental |y fr i ecnodnhey onueti gohfb otrhse thoott hweas h wat
I n an effort rteocliadiemm tsiofnye aonfd tdheet eernmeirngey U
ergy savings,waQSelr .palrhtiisc ivwoautledd riens utlhte i n
evention | nstMMButtuesd sp elrn tyeeranrs.h i pT hPer otgortaant

i Ratieprenr cyoemaprl.et ed a compressed
ighting replacement study, a waste

I

it to deter mi ne3.t hRer opdoutcetnitoina |l ibgehnteifnigt s of
cardboard recycling, a stTuhdey itnot edrent earinsion eantahley zed t he
potenti al ener gy soadvfi nogvse moff @aae pnleawc ibnugr nt he pr o-duessone
water conservationl iamal wasdsd iaund tlhieg hptasi n(tHPS) to T5 f |
rinse water, and an ener gpyl asnatv icnugrsr esnttuldyy uosfe st h3e55 HP S
powdeaat room that i s kepmaaufactooingembentdsrkight:i
throughout the year. consumes 1.36 million kWh pe
cost of $116, 079. The propa

result in energy savings of

annual savings of $24,720.
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4. Cardboard recycling would result in annual savin

The intern performed a wasatarauldigtasomntdhe opltarstavd ng s
waste to determine the amount of cardboard that can
be recycl ed. By visual i6n.srpeecm i eomcg | dgurwas seen t hat

cardboard takes up about Thhael fi nttheer nv oa nuamey zoefd tthhee pot e
dumpsters on any given daayv.ai |Baabsleed i-ono atthhee-opacowddfeer; T he
intern determined that c arrodobno ammuds ta cbceo ummatisn tfacirned at 7
approximately 1.5 ti mes tphoewdveorl ufntreo ma sc Itohgeg irnegs ti no ft hteh
was , Which adds up t o 7abr etao nssurorfo urnedciyncg atbhlee r oom i s
oard per year. CST tweonup edr abteunreef idtu en otto ocnulryi nbgy o Vv
ng the cardboard t o rae sruelctysc-tiom dti hceo ompiarng , ubut s ab
duci t he amount oft hcriotuyg hdouump sttheer sea rotaimrree nyt ehayra di
used. The project woul d trhees uplatr tisn e$nltdr,a2n3c8e iann da nenxuiatl
savings. the work day, which all ows ¢
warm environment . By cl osin
5. Boufrfn oven while the paint |ine is not
The intern investigated peosstsiinbatee sr eepnl earcgeymesnatvsi nfgosr oaf
natur al gas, -cfohvevcémon baurfdnaarerduolvesnavi ngs of $8, 806
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

o
o}
-
= — Q0 ~
o ®

Tabl eSulmMary of 2011 E2/ P2 intern recommendations f ol

co
S

Compr eabgd

! 173,000 (kVvh10, 0ODOI mpl e me 0
audit
Wat er 1,000,000 I
conservatli @s2 musfu $9, 100 1 mpleme

. . . Not

Productidn 2I55¢g0t0i0n & VBh2 5, O)Oi mp | e me

Cardboard

. 75 tonjs $14, 00NMot i mpl
recycling

Buroff f ovpen225 MMB|tu $1, 50Not i mpl

Parti a

Er oom encl dgstdr, @00 | Kk Wh8, 80(0 .
i mpl eme

Greenhousdle S
reductionsﬂ'%&12 M2 C

|
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2011 Gasiey

Gates Corporation

l ol a, Kansas
| nt:erRhachel Tr ump :
Maj or : Chemical I |
School: Kansas Si *sit
Company background empl oyee concéfrinecw atb@iult e tl ©,w
Gates Corporation | ocat edr ecnoninoelnad, e dK atnhsea sY,o0 riksv iplalret toc
an international company Sthaantd airsd ,c ew hejbarlhaptdifiahsg saih t 1svi6t h
centenni al birthday. The plroelsas uprlea nats seinsptl.o yAssmemoircea nt hSat
760 workers and runs 24 hgoaulrpsefnrd udsady urdemwadn tchayts ias be
we ek The plant produces ihnopslee, mepnuttisn go nt hciosu ppl rionjgesc,t , C
and also serves as the dilstlr7i9,ult0iOo ng aclelnotnesr offo rwattheer &
American plants
3. Hbhmge hydraulic press
Project background Gates uses a hydraulic press
The internship consisted houmpwna tTehre, perneesrsg yi,s ammodr ew atshtaer
reduction as well as r esemancyhilnega kas .r eMal i ancteenmeanntc ef oirs n
toluene, being used i n setvheer anle w |laecaekss itnh atth ea pppl eaanrt,. &
Ot her energy savingsrdameah efarkosm 5u.s4i 81 gg ablellotns a mi nut e
fans to cool workersssears cauinnianugd.i tA tainnde rmowaisonput on
l'ighting projects Fi nal Ipyu mpt hoef fwaasfttee rr eedvuecrtyi osnh octa mec
from installing hand dr yeerlsecatnrdi caidtoyp.t iBiyg ian swoaoldleinng t
pall et recovery and r ef ur320s,h55109 gpalalnons of water, 14
year .
I entives to change
Gates Corporation chose td4o. pQGorupalkeed ians stehneb |iyn tfearnns
program because they saw Tihe afsanasn pouptp oirnt ucnoi utpyl efdo ra sas e
fresh set of eyes to see cnreewatper 0g edcetcsi,b etlhirnegasd itnhge hi ¢
company may have over | oo kreedc. o ninineen dcso mepaarn yp Isuegess. iA qui €
as a beneficial experi encoenef ohralbfothho rtshee pcoowreptaoncys eapnadr €
the intern; they can | earpnowerrom hteh ec uirnrteenrtn ,f aannsd ut shee,
i ntern can | earn from Gatfeeset of air per mi nut e, is r
savings associated with swit
Projects reviewed for E2/iPs2 1p60,t3e8n0t ikaw and $1, 240 a ye
1 Aerators
Through a restroom surveyb5.t alkkiegnhyt iTrgumpy f ound t hat
empl oyees at Gates use t hTeh e efsatcrtooorny adpfpfoiomexei maait detl teyim ia m d
2,400 times a day. Based hoanv et hliisg, h ttsh el esfitn kosn a2t4 Ghaot uerss
run 4,208 minutes a day. uBsye.i nMottailo ni nsge naseorrast owisl 1o nb et
sinks that <could have an aasesroactioart eadt twaicthhmetnhte pQGaoctjeesc t
will save 947,815 gall onsa oyfeavater and $4, 701 of <cos
savings annually Tot al cost of the aerators is $42.
6 . Hand dryers
2. #Howw toilets Gates currently landfills 9,

As mentioned
2,420 times a

previousl y, etahceh ryeesatrr.o oBiwys fidnrisat iawgtedn gX e Ig
day. Quarl fpeemitrl yye rGa tiens thhaes r4e.sOt r o0 0o ms , Gat

flush toi-galt-pefalnds . br i narlesd.ucbDeu et htios waste. Because ¢
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recommended t-hawebidi pppefsreans ReemaGonrr e. Tot al wast e
in Gates. By installing tihses2el 4matcohni sn eosf awiodo dgeent tpianlgl ert
of the nonestsoewetli adli sppaepnesr& 88, 0 &t aanual |l y.
can reduce its waste by 7,617 pounds and save
$27, 407 i owplapleeepsrg, bad8teCogmpawmsisaeddi:t
operational costs each yeMarcompr-aisrsealudi t was-bdidnd iam
HFM tester areas of the plan
7. Wooden pallet recoverycompr esisredl eaks were found.
I n order to move heavy o0Db97eclt2s5,6 6Radt eEGF M.s eFsr onmo otdheen ma n
pallets that allow the obcjoentptrse stsoo rb,e ilti fuwaesd fboyu nad ftoor
Previously, Gates was t hr59wi n@F M.waTyo tpaall |eentesr gtyh asta vhiandg
been used once and wer e sftiixlilng nt hgeosoed aciorn dlietaikosn.i s 34
Trumpy wrote work i nstr ucstavoinnsg sa nodf h$e2 7p,e0d0 0
empl oyees distinguish reusable pallets from broken
ones. I n addition, the c¢o9mpaThoyl utehnaet rseepllasc eGaetnets it s
pall ets, T&E, will now coTlodleucetn et,h ea bcrhoekneinc apla |kl neotwsn atnac
refurbish them. The r ef urabnids hdeadmapgael Iteot st hwei |cle nbter aslo | nde
back to Gates at a di scoucnutrerde nptrliyc eb.e iFnign aul sl eyd, iRe esleCoe
sends plastic reel parts btoot hT &E colne awnoiondge na gpeanltl eatnsd. a s
Gates pays for these pal |Ifeotusn d haotd iecsasm e@tl arcemeatt H eom
because they do not meet Stheep orsedl biyBa ch es Sa ceipfainc aCtoinmprasn
These pallets were | andficllleeadni nNgo wa gTe&nEt wainld Acroo nhaetcitc
pall ets and send t hem bacfkort ot hRee eal dChoersei.v eAf tTehre pr oj ec
Reel Core receives its firasntd swiiilplmernetd uocfe ptaad llueetnse buascek
from T&E, Gates wil!/ no Ipornogjeerc tb ei sc hbaerignegd efxoprl oprael d eatt
Table 20: oumthadyE2/ P2 intern recommendations for Ga
Proiec eAsntniumaaIt Annua Annual Annuall
] : esti ma Statujenviron|actual| co
descrlpenV|ronnCOSt S 4 i mpac savings
i mpact )
Aer at or|s, |
restroomgslté‘,ooo galbKMoTOP | mpl eme
Lodv!l ow t , 11dt7s 000 g%y ,I80MPNO0t i mpl
Ti mer o-n 3hj1 p
OOO yalJ,ons.l/ Parti a
hose hydraijé §oo kW$2’n7ooimpIeme
press
Coupled gssembly
noi-rseducfti de, 000 |[kW$1l, 20pPNot i mpl
fans
Mot iseems pr
Iighting115,000 kw8, 70PpNot i mpl
Parti a
Hand dryerst tons $27,O(Oi mpl eme
Wooden pgal l,et
recovely 29% tons $38, 000l mpl eme
Compr easled ,
audit 348,000 kw26, 0¢gNQot i mpl
Tol ueneg .
replacemgﬁtgallons NAX i ¢gsl mpl eme
Greenhouse S
reductions3g7a2 Mz C D 8 6




2011 Case Study

Kansas Army Nati onal

_ Topeka, Kansas

Il ntern: Pai ge Br « .
Maj or: Chemical | *
School: Uni versi i LS
Company background Projects reviewed for E2/ P2
The Kansas Army National 1GuaHadn d Glurayredr)s i s one of
three parts of the Ar my,; Tihhee foitrhsetr sp raorjee ctth ei nAvcotliveed r
Army and the Army Reservedset erTnhieniGugaridf itsh epyr isnhaoruilldy L
composed of civilians, c abl a tehdr oGounasr disnmetnh, e wehtoa tsee rDreef e n
their country, st atieme andfTdwnmmimutnhietsye praerstt r ooms al r eadc
state governor can call tthheerCGu adridd innotto saecetm otno dbuer inmugc
|l ocal or statewide emer getnhceiye swe rwehiilnee ftfhiec iPernets isdteynlte s
the United States can actciovnattaei ntehde VBouralrdd OFroyre rf eMloedreall
mi ssi ons. upstairs mendés restrodNomvaont

1 dryers, whil e the menods r €
The Kansas Army Nati onal cQunatradi niesd s\Warmeladiderdy ernr-tyewe |.
t hroughout the state amondgisstp esnés earrsmoarriee ss,t i1l10l flioecladt e ¢
mai ntenance shops, and mainnyt eardnd iftoiuonnda It hbauti |tdhiensges .f our
There are more than 5, 500c assoelsdioefr spanpietrhitno wealnss aesver y
and many other National Gnuhai rcdh  ecnopsl tosy e$e3s8.7 9 Tpheer year .
Kansas Army National Gu a rwde rhee ardeqsueaarrtcehresd aarned anal yzed
|l ocated in Topekads St at eXIDeerfaetnosre, BWMoirlldd npr.yer Airfor

and World Dryer Air Max. Cos
Project background calculated for different per
Brewer 6s internshi-pawvwiomg isswidktdc hoifn-gerniyeerrghya s @ . Savings
wat-eeonserving projects. Tddalesel athed uwietdh rtelpe atchh ema@r y t
papeowel dispensers with thsainmdg dtrlye rcur rcéhmatnigy nignst al | e
power settings on comput eirdsea ttuhranti ntgh eoyf fwosuplrdi ncko netri n u
syst ems, prsndiedg doebl e ndg yeermr sentebrigeyp apee was decr eas
audit for m, andl @&k f @u dnii n5g0 %A,n $ali,r900 and 0.5 tons of

annually. Depending on the
Il ncentives to change purchased, maxi mum payback U
Executive Order (EO) 1342w usltdatbees 2t.h5a7t ytehaer sGuar d
must reduce water use by 16% between fiscal year
(FY) 2008 and FY2015, at 2a nHonwemu ns torfi p2s% each
year, compared to a baselThnee pfurropmo sFeY 200f0 7a. g rlete na | psoow e r
states that the Guard musvtampeidruec el oeande rogfy el ectri ci ty
consumption by 3% annual |Isyt abnedibwe emmo dFeY.2 0 0I6n aonrdder t o O
FY2015 or 30% total, compsatrreidp st owoau |bda sbeel ihneel pffruolm t he
FY2003. Hence, the Kansapsowerrmys tNaitpisonaan d Guhaer di tiesms
doing whatever it can t o etnreyr gtyo asnadv ee nevnierrognymeanntda |w act f ef
Having more than 50 buil diihnegswenbistipt: edi §f @ne@my-t dphulr p 0lster
scattered all over the stwaetree muaskeeds ttoh iess ttiansakt er atthhee rv a
di fficult. Al so, the Kaneslaesc tArrintya INadte voincael. Gulatr dw ahsa sc
been forced to cl ose manyc hoefa pietsst apromwoerri esst rdiupe waos pur
budget reductions; i t i s wpoouslsd bblee siatv ecdo upledr syaevaer eannodu
money through energy and lwabeyeansing¥fheopepoereent he
additional <c¢closures. recommended.

N
o


http://standby.lbl.gov/summary-table.html

3. Computer settings MTCOe, and $264 could be sav
The third project requireddouhkhlaahgid ng Tetpi @agsesnonpebpl
computers from turning t hteo dsiisnppllaeyx opfrfi natfitnegr, 1tOhe i nt
mi nutes and the comput er hnoew emu cphu tpta pnegr ,i tgsreelefn htoous e
sleep, to turning the di stprleaeys ocfofu ladf tbeer sfa vweed nbiyn uptreisr
putting itself to sl eep apfotsetre dl Ob ymitnhuet epsr.i n tUesrisn ga ntdh ec
wattmeters, power usage of the computer monitor and
CPU was measured for eachAssertetgunigr.ed Ibty wlarsmyl R@lgaig tad ri
calcul ated that 3508. 407 1k5Wh ,t h2e. 5KaMTsCas Ar my Nati onal
greenhouse gas emissi ons,pearnfdo r$n8 2e0n ecroguyl da ubdei tssa voefd 2 59
by applying these settingesvetroy ayl ela rl1 la ncdo mpuustte rc ommopnli et toe
and CPUs in the environmesngtuaalr ea nfdo oetnaegreg ye voefrfyi cfeosu.r vy e
efficient way in place to pe
4. Sprinkler systems i ntern usauwdietnerregsyour ces i n
I't was determined the f olanowerregrdfiyd c if loirtmi &€ h atawa |1l avere
sprinkler systems by gr apuhniinfgortnnleyi raty eaalrll yf ancaitleirt i es .
usage: Colby Armory, Il ol as uUArremoarlyl, nSeacl e snsaa rGr eiantf or mat i
Pl ains Training Center, Srael di uncae KtShReT Ca niNoi ucnkte ol f Harlilp s t
Salina KSRTC Open Bay Barracks, and Salina RTSM
Mai ntenance 558. I f theseb.silAddatkaaiuldiitti es quit irriga
1,611,369 gallons of wat eAt aCrd s$ils8 ,@i2t0y. 8t3h ecroeu | hda vbee b e
saved each year. Thi s i sbueigludiivnag ehneta tteod 1i2n% tohfe twhient e
Kansas Army National Guarsdudonsmecru,r rseon tt haen nlueaal k wdaetteerc t or
usage buil ding envel ope. Many of
were | eaking great amounts
5. Duplex printing and cotpoyilnogpok i nto ways to reduce
I't was found that in or deTrr aiol ecrh amrgoeg rtahne ddoeefsa ual tl ot ©
settings to duplex printiTnhhger e tarmu satt blee acshta n2g0e do ro nmo r
each employeebs profile whtent htihse yb uairledilnogg.g e dMainny. had
Data was collected for eaccohulodf etvheen pbrei nfteelrts waintdh tthhee
copier to determine usageest iFmaotnme d htihsati t22wa0s0 0 k Wh an
calculated that 49, 620 s hseaevtesd oiff ptahpee rs,e vieinv el emaektsr ifco u
tons odgq«iOval ene¢) (MTCDO $4Wwdr eotui ded.
be saved by psriidietd.ng Idtouvwase al so
calcul ated that 31439 sheets of paper, 15 trees, f ou
Table 21: Summary of 2011 E2/ P2 intern recommendati o
: Ann_ual Annual Annual Annualfl
Projecl esti ma : .
. : esti mat Statujenviron|actual| co
deserlgenyl © ok savin i mpac savings
i mpact 9 P
Hand dryegrs (50%
reducti on 6. papelns $1, 900Not i mpl
towel usg¢€g)
Power str|li pdl10 kWh $19 Not
recomme
Computer |[s €3t thiomg sfWh $320 [Not i mpl
Sprinkler S)6a6t|1?1ms)00$18 oo®ot i mpl
Duplex prfinti g .
cCopying Hg {ons $680 |[Not i mpl
Ai-lreak au|di2t2, 000 [kwht$2, 0O00Not i mpl
Greenh_ousezgafvwzeﬁC 5 5
reducti ons




2011 Case Study

Ki ckapoo Tribe of Kan

Ho,rton,, Kansa

l ntern: Austin Weg-~olw- %
Maj or : Mechani cal ng
School: Kansas Si St

Company background reducing the amount of waste
The Kickapoo Tribe of Kansstarseans. a Aseduetrialliltyy scoovsetrse icgc
I ndian tribe | ocated nearKiHokratpoono, TKrainbsea sr.e c ofghnei zes t h
Kickapoo reser v-aqgiuamidceo vacbresa oamf3n0g mor e energy efficie
l and, which is home to 534 tribe members. The
reservation has iits own pPorloijceec tasn dr efviireewedde pfaorrt nke2n/tP 2a
well as a community centelr.Cawanher |[igdat mgnt plant,
health and dental <c¢clinic,Thceornev ewneireen cnea nsyt oirnec,a nadneds c e n't
casino The Gol den Eag/!l ef |Quaosriensoc ecnutr rbeunltbl sy |eontpal toeyds t h
268 people from the sur r odiangdlien gC aasrienao.. Suitable repl
inefficient bulbs were found
Project background these current bulbs with eit
he intern began by tour ibnugl btsh eo rGoT 8d efnl uEocargel sec eCnats i | naomp
and the reservati on, and wialsl ghiev eanc hsioenvee di.ni tHoatlent i al
projects to begin reduci ntgo ttahlee dc alsli On,0066s0 eknWhi raonndme$nilt 3a,
i mpact . Casino and parking |l ot |ighting was the fir
project brought wup in hop2eLaacf ngr ¢aghy i hgcrcoasirmdg s
electricity consumption oMucthheo fc atshien oGo | dAelns oE a gtlhee Q ans
was asked to evaluate t oicloenttsr calnlde df abuyc eutsse ionf tthiemer s
restrooms of the casino twhiscehe wofu ladn ygtrhei antgl yc oruel ddu cbee t
i mproved upon to reduce wlahteesre cpornosjuentpttsi oinn c | uTdheedr ec h an
were a few appliances -t hartegwelraer Inyo,t eEnnseurrgiyn gSttahre bi nd
gualified products, so t hneoti nitneruns ewa sa nads kiends ttaol Icirnega to
cost/ benefit analysis of orfefpilcaecsi nagn d heermp |woi yt ehe Erneesrtgryo o
Star appliances Furt heramolr et,h etshee pirnotjeercnt swawvser e 267,
requested to | ook at t he anansuianloldys. waste to find ways
reducing or recycling some of it. After conducting
waste sort of the casinod3ds. Waastreconserivateémom found
three ways to reduce sol iTdo whaesltpe raenddu csea vteh eb oatnio utnitmeo f
and money. casind,) olwowoil et diaphragms
were researched. By reducin
Il ncentives to change 3.5 gallons per flush (GPF)
Th Kickapoo Tribe i s «conasetraanttolrys |forookm n2g. 2f ogra |w aoynss tpoe
be more environmentally fGHM,nd9,y8 7a7n dk Whr,e a7t8e9 ,a3 8nvo rgea | |
environmentally consci ous$208mnbunciatny .be Osnaev enda yantnoual | vy
accomplish this is to make the Golden Eagle Casino
|l eave | ess of an environmefhaealsgdywionpramppgl itehrame s ver
before. I n order to accolnperies hwetrhei st,wot haep pKliicaknacpeoso f «
Tribe decided to partici pGatsei nion tthhaet Pwoelrleu tniootn BEPreervgeyn
I nstitute I nternship Pr ogwearne dtuhrei negl etchter i2cO 1wia tseurmnmnheera t
Their expectations of theAlitnetrenrant iweer eEnteor gfyi nSdt awa ypsr ot
decrease electricity and awad,eri fusiangpel eanse mteeld, aas pot en
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k Wh , 1,460 gallons of wat
achieved

annually. Howe ~ack
period, these appliances wi t
Energy Star products wher
break and need replacing.
5.Solwadste reduction
To reduce the Golden Eagl
installing EX I air drye 0o c

ce
and plastic kitchen cont
number of trash bags usec

Reducing the a
waste di sposal
housekeepingbs
potential savi
can be saved e

of 22.9 tons of waséemsand $8, 289

(0]
f
ti me spent wdtiteyiai@itra@acsnducaBg .t A iden
ngs

ach year.

Table 22: Summary of 2011 E2/ P2 intern recommendati o

Partia

Casino | ijgHhtltion@® 00 kV$h13,o)oi mp | e me
Casino I|ijlght.ign _
controls 28" b o0 | kw5, 0pwot i mpl
Wat er 10, 000 kWh ,
conservatli om8d9, 000 ga$|2’80(N°t i mp |

Enersgayvi ng 5, 400 k Wh Not
appliancegs 1,500 gala$r16d00 recomme

Solwads t e 23 tons ©pf WA St €
. l§\§\‘7‘|,]300’|mp|eme

reduction and 2, 40

U
o
ox

Greenh_ousezg7&bs M3E C (
reducti ons
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2011 Case Study

Schwanods GIl obal Suppl

Topeka, Kansas
I ntern: Tayl or Sg 5
Maj or: Architect e wer i
School : Kansas Si sit

Company background The first project -dihreakv adda
The Schwanbtés Gl obal Suppluys i nignct.h e ScEchmpaandys@es wlkt r apr |
started in Minnesota i n 1(9i5u2l tbryasMJanrlvu nI eSackh\AdaentecTthoero)
company has since grown to se & 50
countries. I n 1970, Schwan ex 2SS
when Tonyds Pizza became a pa
Tonyods Pizza plant has grown mor e t
450,000 square feet Li kewi s one of
the | argest producers of froz ng
brands such as Tonyds, Red Ba t a.
The company employs more than
making it the | argest employe 5 as
Currently Schwandéds Gl obal Sup | arges
supplier of frozen foods with ants i
seven states. The company ser g
supplier to many educational ni es,
and entertainment venues.
Project background
At the beginning of the inter ad
already selected specific pro ern t
focus on to improve the plant e focu
of the coamprr epsrsogjdect was- to co
|l eak audit and recommend opportunities o reduce
usage. _Schwan@s lighting 'SSco'?‘anérl tge IatPrrdaap(?n‘dEwQ]aMO
A lighting audit would deter mine ecuren ightin
and identify how much theFocIoIm)pV\alnnyg ctohuel dcmndmfe@kwm:twrdnlptre
more efficient Il-aghtangdg. |pdOgohtperdaugrsee,d Scott was abl e to
are typically two | arge plaeratkss .ofT htehsee ulteia kist yarbei Iclost i
| mproving efficiencies i nantnhueaslel yt.wol nar2e0a0s7 ctohuel dc o nepaadn
a |-obegm cost savings f or ttoheanpallaynzte. -aciormpu seasgsee.d Howe v e
the recommendations from the
Il ncentives to change gradually become | ess effect
Schwan has participated iwast hceo nPpolleltuetd olne sPsr efvreengtui eonnt |
I ntern Program since 2007t.aglsh,i swhyiecahr ,wetrhee pilnatceerdn wihaesr
Tayl or Scott, an archit ecweurrealb eeinnggi nweaesrhiendg aswauyd ebnyt p C
from Kansas State Uni ver ssiatnyi.t aDtuieo nt op rtohcee sssi.z eT hoefr etfhoer
pl ant, it consumes consi duenrnaobtliec eadmo uShctost to fr eecnoemmngeyn. d e d
Pl ant management and opernaaiinotnesn aanrcee asltweafyfs floololkoiw gt he
for ways to improve and gnmaakne eiftf iacipernicoireist.y, since th

expensive and the return o
Projects reviewed for E2/3h2e paoltseontrieaclommended t h r
t

1. Comp+elsesaekd audi t so they can withstand

n
e er
he po

4 4



readabl e throughout the rteop a2ior0 pdreogcreesess. Fahr enhei t . I

recommendations wil | resul t
savings of 712,000 kWh and c
annually.

Bl ue connector remaining

2. Lighting audit
The second project was to
audit and recommend more e

separated the plant into f

oven, warehouse, nd produ

more efficient Ilghtlng aud also _illustrated t
savings in each targeted ar'g'aXt“GE?%PaE%dY'I mpsjtﬁ%“@)q i °
consists ofha&al0ioDd\eacspe t8I5W T12s, he ¢ anos aci ity
andf dot 34W Tl1l2s with magnetic ballasts. Scott
recommended the T12s be replaced with energy
efficfeot ,32W T8s with electronic ballasts.

The 400MW arleitchds woul d be replaced with

350W mealaildes in the oven area and freezer

areas, because fluorescent bulbs arendét able to
withstand the extreme t-Z20mperatures, ranging from

Table 23: Summary of 2011 E2/ P2 intern recommendati o

Annual
. . Annual Annual Annuall
Projec eSt'maestimat Statu{environ|actual| co
descriplenviron . . .
saving i mpac savings

i mpact

Compressgdo9@9 r000| kWH 6, 00/0NOot i mpl

Lighting 712,000 kw8, 00)0Not i mpl

Greenhousge 9,35,

reductionsl' M CO 9 8
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_ Wi chit a, Kansa
Vishrut F——+ .
Mechani cal ng
Kansas Si % Sit
background to save energy and thus save
Christi Health SyHe eant shoa sa ibnese nt os earcvhiinegv et hteh e
f Kansas f or mor e5 0Ot0OhOaln sltOaOn dyaeradr sf.o rT obdoatyh, f ac i
st Heal t h is t het hlearfgaecsitl iptrioevsi dneorr eo fe nheeragl yt he
in Kansas. I t s esrtvaensd aKradn sgausi daenldi nneosr tthoe ansati nt
through doctor s,i nhpoosrptiatnatl sa s pseecntiso ro fv ie nl earggeys
th services Vi a cQhlrtiusrtei aHe aMitah Qhmpilsotyis emmwbrres
000 peopl e thr ougehnoeurtg yt heef foircgiaenni czya,t iaosn .we | | a
any has two | ar get hheo sipdietaasl swiitnh WA cfhoictuas,e dStv.i s
and St Joseph. Via Christi i s well known f o
ainable practicesPr ojtechtasd rheovsiteewde dp oflol ru tE 20/nP 2
on interns for muHattiepll er esvuinenweerds ,a annudmbtehre of p
ration hopes t o ifnoprl eenmeenrtg ye nevfifriocnimeenncty and pc
practices and technologies, especially for
es and HVAC oper alt.i othsi.l | er s
Il ce storage was an idea to U
background chiller to propdeak hocer suand
ctive for the s utnhnee ri coef d2uwOrliln gwapse ako rh otuhres . L
n prevention int etrhne tgol yweoorlk cwhiitlhl etrh,e tehniesr gpyr c
and facilities pebrustonandevlii -steod irfeodruvchee np emaekwe rr ¢ h
or the St. Josephpuarncdh aSsted.Francis hospitals,
ore new technologies for efficient HVAC and
erations. VishrutVaPraitaebll ewofrrkeeqdu ennictyn dirhigr e s ( \
aut omati on groupchiol Iceornse autp Sati.t hFroapntciinsu mHo s p
ts for the HVAC sWkDOse nuss ea ntdh ed asteat aonfa | syesni sso rfso
chnol ogies | i ke vsayrsitaebnh et of rceognuternocly tdhrei vpeosw e ri
et c. He wor ked- obns tpirnog teecdt si nfvoers tnmoernet se nweerrgey n
t light retrofit sabaonudt fseiaxs iybeiarist yofo fp aoycbcaucpka np
Patel also worked on setting
es to change chilled water. The higher th
st i s an organi zcaotnmionng doruitv,e nt hbey Ilietsss ctohree evnae
gnity, stewar dshi(o,nsandde reixncge Itlheencceh.i | | er s ar e
hip means r esponswebrley dreasniaggniendy arte sdoSukFc,e st her e
the facility. ViiampQhorviesnieindts. nPaantaegle nreencte iavnedd
erations depart meinntfsorlmavtei otnh ea biadoetaa fotf lagla v@ah u e
hip every day C o(nNsH Ld\We)r ifnogr tchheiilrl er s and est.i
bility to manage cehiemldéerd rci & et, pvaitretr , wagsa sg h ame
sources, they owna tthees ti dweiat ho ft heen etregnyper at ur e
tion tested and set at 43AF) to s
hospital és internal and exte
ion, Anas Sadkhi ,i ttsh ee fefneecrtg yo nmaennaegregry conser v
ng both hospital smonciotnosrtianngtwldyhelr ocohlkddl Vfeeadr fway s
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2011 Concl usi on

The success of the 2011iePRItBté&obn Phegefdnp intern
has resulted in decreastddygowmdswatmedcdtian t he winte
footprints for Kansas ABdesteni bs| omor d 3t B&nof t he
$83,500 in cost savingpropapepdtanhawmerabhseddy been
awareness of environmeatel i engromga&rtsisgiagattihreg com
career opportunities fareeur graduating
engineers. The table below shows the
Tabl e 25: Summary of 2011 E2/ P2 intern results wu
Annual Annual C , a
Categor Reductio Savings Project 9tatus
5/ 30 i mpl emented
Energy 461, 530 Wh $20, 324 9/30 in plogress
Wast e 112 tons $49,517 3/6 implemented
Wat er 2,090, 000({gald91oxn,s800 2/ 9 i mplermented
Chemical epISaGC%_allons $0 1/1 i mplemented
ment s
Greenhousle g&HD MECO N/ A N/ A
11/ 46 i mpl emented
Total $83,644 9/ 46 in prlogress
What the 2011 interns said about their experience
iThe P2 program was a great opportunity to do som
and the environment, while | earning the principle
program emphasized thorough research, thorough ex
and an independent and individual work environmen
-Joseph Lauth (Hil'l s Pet Nutrition)
"l enjoyed being a P2 intern, because what | | ear

worl d, where i{Auséalnl Wemktwteert . § Ki ckapoo Tribe of

fParticipating in the E2/ P2 program was a great ex
about a variety of topics and then getting to app
pl easure working with both dedicated professional
than happy to help out whenever needed. Overall

to take part Edgthi &l ppogdam(&ST Storage)
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2009 Case Study

H2E Circui't Ri der

: . Kansas
Il ntern: Nick Ginft—-
Maj or : Bi ochemi si
School: Universi *
Company background |l abs, etc. Content of sharps
The 2009 H2E Circuit Ri devri siunatlelryn apurdoivtieddeed a variety
of services to nine facilities across Kansas and
Mi s soTuhreis.e services were Atsegnpdrformehg the audit,
facilities identify opporotfuntihtei eist efnosr beenivnigr otnhmeas na¢a v
cost savings. should actually be consi der e
the five | ocations that reqgu
Project background audit, the intern identified
The H2E intern worked -wi tWasftaec itihiatti ecso ulhda tb en arde dpurcee d
registered for the\fdemrvi cSeoritni nigatwas2toe0.8. Thi s transl at
confirming their interestCsosta slagvsithgtshhat defined H2E
intern services was provided to interested facility
contacts. Services incl ud3e.d Sonhlei d owalsotwei ng audits or
assessnmeartcsury inveasoeyaBR8oy¢lding and waste programs
red -biamgf ecti ous) waste avu@fittheanldoeateirglys investigate
conservation opportunit i ersedunccel utdhien ga mojugnhtt ionfg ,car dbo a
appliance upgmacdhei,ne emidsienbggi nangent to the landfill.
power managemeMftt esry sttheemst.§pesdgahfohd Wwaste reduction ant
services were confirmed, %$22,i%1.7 .visit date was set u
and specific services the facility asked for were
perfor med. 4. Vemdichgne misers
Vending misers are a simple
Il ncentives to change technology that can red-uce t
Hospitals are general ly iPneTrtinseh apbylse nbeesvse rtagd ec adrned fsohra C
health of theBy rcodumuinig ifcscording to the vending mis
environmental i mpacts andmaCohsitnse Cf0ancsju metsj easb ocuatn 305 0t Og
redirect the dollars theymMisSa&re rted UpCaetSi etnhti Sc aCrOgn s UumMp t i
Services_ half Misers gﬂbln760a||y cost
Four of the nine hospitals r
Projects reviewed for E2/92 WhoitCehntpirgogvi ded an esti mat
1. Mercury inventory Estimated yearly energy redu
Two of the nine faciliti edsnd edq uCeOsStte ds @V ifMudisl Oifn yvSedn, t8o3C
mercury at their facilities. Using the mercury mana
tool, 128 gr ams o-fconmelacblmﬂ??giPnOV\ﬁ?errc”lharnyagement
equi pment were identifiedEnen gyheStnRors tPa0tvse r pManaegre me nt
barometers, and boil er t hdeerSmodnietde rtso. put monitors and
drive, etepo)weirntios |ae elpo wnode o
2 . | nf-vweadtiouasudit periOd of inaCtiVity. Slmpl
Red bag audits begin wit hkeybroearjde wi Wafk €3S Oh otshpgi tCa0 MpPsU tre
bag policy. This was f olSl€¢Cwendd sh.y aAoytiisvudatii Nady dsilte eopf f

bag contents in soiled utMonieYy r ofoMmPsr g YpaStidernte Srtg oMst, e
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$75 annually, per comput eprr,o jwhcetns ur8ersfugl 5theddw &ivvih aand $ 2
management features annual savings.
Three of the | ocations r e8q.ueEnteerdg ya nSteavra |aupaptliioann coefs t h
program for their sites. PBRur cahlas itnhgr effem & Irogcya t& doanpsr oidnupclt
this project 1,038, 733 k Whacainld t$y764s, 7e5n9 rcgayn abned swvaavteedr
nnuall y. advanced techeoulotgirerg i n cos
Spending slightly more money
6 . Kitchen hoods qualified appli atherem-offpdw diur €
Mel ink is a companiobotdat uptriolviitdye ss avnitneglsl.i From t he th
technology designed t o cuitnteenreersgtye du siang et hiins Kkpirtocjheecnt ,
hoods A system of sens o457 ,rle0t9 okfWh taendd t106 4k,ilt6cdh egna | |
hoods detects the | ow andyehairglhy pceorsito dssa voifn guss eo ff o% 3 3t,hl
hood and adjusts the cubic feet per minute used in
t he exhaustHood heydthneamlddpusWat eheconservation
power used by 70 percent Qnuer ifnagc illoiw yp earsi koedds toof cuosnes.i d
I'f the four interested | oacdadtiitoinosn itnos ttahl el esde rtvhiecsees hcouor
there would be a $25, 307 pyrecagrrlaym.s avTlihnegsf.aci |l ity is <co
redutkedw faucet s, shower hea
7. Lighting Projects to reduce flow on f
Energy conservation opporweurne tailerse afdoyr 4fl hi aphlta anég] evdeda elwe
assessed at four f adialmpti iraepss e sns etdh raecned waeycsoomnideended. An
dayl ight sensor so/fmanu aln dl birgehsth 8choudtd gal l ons of water
2x2 fixtures with 4x2 fixtures. Combining these thre
Table 26: Summary of 2009 H2E <circuit Rider intern r
. Ann_ual Annua Annual Annuall
Projec esti mat . .
descrip environt esti ma Statu environ actu_al co
impactCOSt S i I mpac savings
Mercury ijlnvéB8ogyalms 0 Not i mpl
Red bag .
(infectiolus)36vatsdres $13'000_Part|a
. i mpl eme
audit
Solid was|te 441 tors$23,000.Part'a
i mpl eme
V.end-maghlne147,000 kWhLO,OOO.Part'a
mi ser s i mpl eme
Power 1,039, 00[0 %%, 0dNot i mpl
managemenit
Kitchen hlodNds Cal clul@azdodo, ~artia
i mpl eme
. . Partia
Lighting 371,000 kaQ?,OOOi mp | e me
Energy Stla457, 000 kW$1 §c 0do Partia
appliance|s1l164, 000 pga ?o’ns i mpl eme
Water con|s@58,a00@®@ngaldd4o®d®ONot i mpl
Greenhouse, 0fass mrco a 5
reductions
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2009 Case

Madonna

Study

Rehabilitat:i ?*

. Lincol n, Nebr aska

Il nter n: Sam Mar i n m— =N
Maj or : | ndustrial Engi neering
School : Kansas S‘t_at,e Univ%a‘rsity
Company background natural gas prices rise to p
Madonna Rehabilitation Honsepart aflutiusr ea. fMacriilni trye ctohname n d
specializes in caring for people who have suffered
severe brain injuries or 2.t hWirnddeebnielrigtyati ng il |l nesse
has +tengn care faci-livieg,Wianodi besnseyrsgtye dvas al so i nvest.
a child devel opment <cent ewi,ndanddataa pfhoyrs itchael Itohceartaipoyn a
gym along with typical h olsopciattail o nf,a ciitl iwaise sd. e tMardnoi nnnead
al so owns and operdRrecsAat nfeoiet npersosvicdeenteenrough energy tc
at another | ocation. reasonabl e payback period.

also lacks the physical spac
Project background turbine. Marin does not reca
Marinbés project was | ar gewiyn df oechuesregdy oans aant earlntaetrinvaet i v
energy options but-salvsamgi hnalwmded a water
care initiative. Madonna 3i.s Geno tehnevrimmaoln nheenattailnilgy and co©
conscious group of facil iGe oetsh eramadl thheoautgihn gi ta nhda sc otoal ki
step to conserve natur al froecsuosu.r clets ,waist swiagngteesdt etdo tfhiant
new ways to reduce its encvooloinmnge nctoaul di nbpea catd d eMla jtoor t w
projects researched i ncl ubdueid dsionlgasr oenn etrhgey ,mai n campus
geot her mal heating and cowellilng,Onacned iwi nwla sp oewsetra bl i s he

cost more than a yeards wort
Il ncentives to change the smaller buildings, the f
Madonna strives to provi dael oan eh.e all etuhcyk orse cDorvielrlyi ng has
environment and to be an aengvuiortoen naenndt aal |cyo niprrieehnednl syi v e
facility. Tshawiumgdh efnfeargtysredc o mmaemdatidarcei s t hat Madon
its costs, which wild.l h-@ fl cpo mptr echoenntsiinvuee etsot ipmmaotvei doef scto
-t hert care for its pati enptrso.f elsnsiaodndailt.i on, according
Energy Star for Healthcare, fAEvery dollar a nonprofi
health care organizati on 4s.av&psrwiarmkeleenreedyci son
equi valent to generating Fiiemwalrleyv,e niute swaosf dbe2tOe rfnoirned t
hospitals. o by adjusting | aWwhechest pmath

this area is to water in sha
Projects reviewed for EZ2/bPe2t weoetne nftoiralt he | awn t o abso
1.Sol ar energy practice redotés wdher met hoc
The first option invest i gtaetsetde dwaasn ds ofl oaurn de nteor gbhye. SAUtC C €

Madonna t he
heating wate

wat er i nclud
water, and d
determined t
domestic wat
Currently, t
viable optio
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best wuse of shaldaorn nean ecrognyt iwouuel sd tboe want er f

r

5D ®D® 30O

Areas wherceycilte,coiutl dwiultli |siazvee slo4 8a,r2 3h8o
t he swi mmienggu aptoionlg, tdoo naepsptriocx ihnoatt el y $ 2
estic watert hfeorl awne rke stpcohnedns. plots iwaisvel vy

f ocus woulrde choemnmehned aktiitocnh efnoranMladonna i
because ofprtahcet isccea | cea nopfu su swaigdee. .
payback is too Ilong to make this a
but the project would be advisable if



Rain sensors were abawiagpar
|l awn care initiative. Four o
have rain sensors and two of
e
S

sensors wer equi pped to hav
existing system. I't is recon
upgraded to include sensors
generate enough savings to |
existing system control b ox
Madonna should decide to upgd
any reason, it is recommende
control box with a sensor.
Existing control box for the sprinkler system.
Table 27: Summary of 2009 H2E intern recommendations

153. 9 urther
Sol ar hot |w ? i on %Q§ﬂ85f requir
Wind energyl4, 597 [kwhgg71 |TUurther
requir

Geot her mal heat i Not
and cooling Gl o' Unknownrecomme

Lawn Care.W?ﬁféoo gal$lldms|Not i mpl
conservatlfioh

Greenhousle a
reducti onils 8 ﬁTﬁO 3 8
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2009 Case Study

Via Christi Heal t h Sy

Wi chita Kansas

l ntern: Jay Rei me¢- .
Maj or : Bi ol ogi cal sult
Engineering
School : Kansas Si * sit
Company background continuous flow or intermitt
Via Christi Heal t h Systendiisst itnhcet |oapregreastti nhge anl otihs ec atrhea
organi zation in Kansas anodf eamp |uolytsr arsoorfieir @ pgawsiu .0 v A YsOtp & a
people throughout -dédree sftactieé & tTéwdos taoc uetnesur e t hat each
St. Joseph (SJC) and St . iFnrsapneccitse d( SaFnCd) ,womekrignegd ptroo p er
form Via Christi in 1995,

Steam | ines, condentsmaag | i ne
These facilities combi ned ohcaavtei omosr ewetrhea nmalp, p4eOdd on f | C
' icensed beds I n addr e€i obne tdor atwine itnw oA uatcouQG AeD . Each st
facilities, it has a behanvetoalalt ahge awitthh caarmpuum;bearnd a
rehabilitation campus i n Wichi
l ocated throughout Kansas

Project background

St . Francis and St. Josept
centero that produces all
steam trap is an fAautomat.i
i mpurities from a steam |
i ncreadgag amesdter efficiency
significant amounts of ste
functioning properly.

Hand washing is amrcoinmproorlt
met hod used throughout th
most of the public faucet
aerators Via Christi pay
water received from the ci
gall ons of water sfelnaw taoe rtg
are an effective way to r
used i-wabhAndg stations.

Il ncentives to change

Via Christi is dedicated
conservation techniques
efforts to procure and i mq
to continue to | ower operé
overall healing experiencdt

Steam trap marked with a n
Projects reviewed for E2/P2 potenti al

1. Sttegaamqp sur vey

Two different types of steam traps are availabl e,

5 4



Locati on, manufacturer,
operating pressure were
and entered into an

nmaodddei It inounmable rr,e plaiinre tsaigz.e , H cawnedv
rtercaoprsd efdo uf nodr
Ex c el T hsep rsepardesahdeselt e. e t

vweearceh isntaecatm vter adpu

aut omaticall

steam |l oss and savings avail
number, operating plress utrehbl
from UESystems. The 11 defec
estimated to waste 3.8 milli
$45, 083 each year.
2. Aerator replacements
Loswl ow aerators (.5 gpm) t he
reduced water consumption by
simplify the calculations, i
was used four times per hour
two times per hour for the r
assumed each hand washing to
This project has been compl e
and St. Joseph campuses. A s
created in Microsoft Excel f
] ) Ther e e aerators repl
I ntern Reimer tracking asaﬁjVIrﬁggrdalneg éQFlmated to be
steam traps on a map 0fwater %‘hdl'$t Y8,489. There wer
The steam survey program ahtasSJb(b.enEssttlamatteedd aathnual sav
t he St. Francis campus. Fgi avlel ofnlso oorfs whaatveer baenedn $12, 65 8
completed and 389 steam traps have been | ocated.
El even of these steam traps were not functioning
properly Each defective steam trap received an
Table 28: Summary of 2009 H2E intern recommendations
: Ann_ual Annua Annual Annualfl
Projec =90 e esti ma Statu{environ|actual| co
descripenvironncost S § i mpac savings
i mpact | P
Stedmap $u6ve®00 tlheFds, 000 mpl e me

Aer ator

6,399, 000 $gdall, 0D O mpl e me
repl acemgnt
Greenhouse, 985, milco & 5
reductions
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2010 Case Study

hS
H2E Circuit Rider §_§
Kansas .
Il ntern: EmalLee Hi : r;
Maj or: Mechanical ng R
. N
School: Kansas Si * sity &
Company background Projects reviewed for E2/ P2
I'n 2010, Hospitals for a Mkeeraclutrhyy iEnwe nrtoonrnyent ( H2E)
intern EmalLee Hitt visit eldsisnegv etnh eh oMeprictuarlys Aascsreossssme nt
Kansas and Missouri. Thesbey ftahcei |QGatliiefso rinnica uDdeepda rPtrnaetntt
Regi onal Medi cal Center ionf Ptrhaet th,osSpti.t alastéh emmeirnceur y ¢ C
Hospital in Garden City, cWelsctuelrant oPrl aiisn su shedd itcoalt ot al
Complex in Dodge City, F rceoenmaani nHeeda |itnh eCaecnht emme diinc a | d e
Joplin Missouri, Neosho Meenvoerni afla cRelgiitoineasl rMeqdui ecsatle d t
Center in Chanute, Sout h ihevnetnrtaolr yK aanusdaist Rdeognieo naatl i t s
Medi c al Center in Ar kans afss sCeistsyme natn dWoQekasrhye et 28, 114
Community Hospital in Junwetrieonf ountdy.. Services Hitt
provided to each hospital2.weSoel idde swagsnteed t o hel p
facilities identify poss.iSelveercacksats-bakbnddd cetnivoi nr oonpnpeonrttaul n i
wasteduction opportuniti eesst albhleisseh & dncdtudeadc it hheospi t al
foll owing audits or assesrseneynctlsi:n gmearncdu rwa sitnev epnrtoogrrya ms
energy conservation opporatdudniittiioensa li npcrlougdrianngs |wegrhet irnegc
appliance upgmaacdhei,nev emidssenigsed ahdr cal cul ati ons was ga
cafeteria energy managemeanntd bwa tceorn tcaocntsienrgv aeta coha swaes t €
and swvalsitde audits. savings were determined for
waste, including paper and c
Project background reductions were calcul ated i
H2E aims to create sustainnoatblien hpelaadcteh.care facilities
reducing the quantity of waste, eliminating mercury,
and reducing electricity Anld sweavteenr fcaocnisluimypa e soenr. e gTuhees t
circuit rider int e&rtmdtlei P,@lsHsaedstisemae nbty. tFhieveK of t he seve
Prevention Institute, i s cfaurnddbeoda rtdh rforuognh tah egirra nnta ifnr owra
EPA Region 7. The ot her two separate and b
boxes, so a recycling progra
Il ncentives to change i mpl ement . Most of the facil
The hospitals requested tshoelsiasseraudies wer ef f-®icdenmen
help them identify oppor ttuhneitri edsu nopfs tceorsst tsoa vhienlgps raesd u
well as mercury el i minat isopnentr eodnu cetxi coens soifv ee nterragsyh apnidc
water usage, and mini mi zitnogn st hoef awmosutnet wafs siodeindt i f i eoc
waste produced by the facannualelsy. By executing the
internds recommendati ons, hospitals wildl be able to
focus their resources mor3e tEmwearrddys patient needs,
taking steps toward a healitmhiiteerd eennve rrdoyn nfeOnnts efrovra ttihoen
communities, and reduci ngPrtenfedirrmecda rapto nmofsoto tfparciinlti.t i es
Hospitals are among the |INa€regdestt heemiitniteerrsn odf O Culandet Net € dn
communities, and many h avCeO NsSaekrevna ttihoen jonpiptoirattyinviet iteps :
mi ni mize their operational environment al i mpact .
TelevisiodThpgeaftleasi |l ities r
ol der televisions be consi de
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upgrade assessment. I t waesl efcoturnodn itch abta lallals to.f Ttohteal e n
facilities have the same 02f0 ot hZee nliitghh tH GMOn ssoerrsi easn df reol ne
the | ate 1990s. The aver akgeh ppaeyrb aycekarp.er i od f or a
television upgrade project at each facility was abou
30 years. The energy savilnngtdedadalN cswlsateend owWi tshe ntshoed s r e
replacement of +tel evisi onksi twahse n8 3h 0609d2 dkeWhe cptesr |yoeva ra n d
adjusts the power wused by 70
Vend-maghi nedMi sers have tnnoeneptoareyntsiaavii ngs f or the hos
to reduce energy usage by 40%. Two facilities
requested this service, akKidt cthheen eadpEphlgigeenschesst hnigpist f e ® ma
t hese wvmeancdhiinnge mi sers wasaS56e88tmekWhon the energy eff
kitchen appliances. Total en

|l ce machine@Twepgfradielsi t i esupgrqaickisn ¢ dt daipiprseorvgeyd Satpaprl i an
service, with energy s avienqgusa tpeods stiob |59 9, rdolny rkevph aacni nnugs
the ice machines estimated at 22,632 kWh per year.

4. Water conservation
Exit osBygnrsepl acing outdat®deekati bigpsawketd hew a wat
LED exit signs, the i nt erans sceaslscnuel natt etdh asta viinncglsu doefd s av
4, 533kWh annually at one ihnosstpailtlaatt.i ow aér abwr s -folnow i n

toilets, as well as wupgradin
Li ghdtEnnegr gy conservation wpperteavitngs Pper year assoc
lighting were assessed atr etcwoomnieancd altiitoiness ,waash d4 8 9n,c8 7u4dd
light sensors and replacing a magnetic ballast with
Table 29: Summary of 2010 H2E intern recommendations

Mer cury i 28e QOO

. Some
Solid waslte 235 tons$95,0(0imp|eme 0
Some
Energy 966, 000 k\mﬁo'ocoimpleme 0
Wat er

conservati409no’ooo gald700n0s (Not i mpl

Greenhousdle S
reductions 6%67 Mz C

|
Qx
Qx
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2010

Case

VA Eastern

Study

Heal t hcar

Pol l uti on PreventiEQTOP \th}
. a
Kansas State Univer.<: "
ok

Company background Projects reviewed for E2/ P2
The VA Eastern Kansas Heallhten MWAaEKeHCSSy s2t0eln®d i nt ern f ocu
(VAEKHCS) is compr iCsdeNde idfaviAbBaeso @pumer ypower managemen
Medi cal Center in Topeka caonnds etrhieantilwe mgdnt &t i on of t he:c
Ei senhower VA Medical Cenctoeurl di nr eLseualvte niwno rmiohr.e t han $1
VAEKHCS cares for appr oxiamad ecloyn s3e6r, v0eO Omovreet etrhaanns 1i.n5 n
39 counti es. The two cennmielrlsi opnr ogvai ldleo ntsh eo ff owal toewi npge r
services 24 hours a day, 365 days a year:
emergency, inpatient, medli c&ompstegi pawerr emapigameny
therapy, rehabilitation, Tahned fpisryscthipartorjye.ct Sonnveo lovfe st hi
special programs incl ude pao wleorminta nla gaernye ntg eprliaant rfiocr b c
evaluation and managementL euanvietn wohrotnhe | feascsi lviettieersan The
program, -tarnadu npaatsitc stressreil sasvbedet ounihe. nBmbler, type,
in 1946, its mission i s tcoonppruotveirdse aatc ceeascshi bclaemp u s . E
courteous, comprehensi ve,maannadg egnueani ti tsyo fhtewaal rteh wcaasr eu st eod
veterans in an environmenandofc aelxccuellateencpeot enti al savi

reduce the amount of energy
Project background are not in use by recommendi
I n recent years, feder al pfraocgirlamnieeds taoc rpousts utnhiet sUniint es
States were issued an admifntiesrt raatsievte poerrdieord toof atsisnees.s
and begin implementing enivmprloennmeennttaatli oinniotfi aat ipvoewse.r ma
Prior to the internds ar rnmivnailmalV,A bEuats ttehren rHeesaul Itthicnagr ee
system had compl et ed a c osnmpgrneihfeincsa nvte. ef esrugnymaarnyd T o p e k
waste audit. Computer powehre maenxatg epmeegnet. and wat er
conservation were two areas not detailed as part of
the earlier audit and wer2e sWabtseerq uceonntsleyr vsaetlieocnt ed f or
the 2010 intern summer prToheecstecond project was an aec

project. After -consucvewnwgoh
I ncentives to change flow rates of more than 75 s
VA Eastern Kansas Heal t h sQuabrset aSnytsitaelm epvairdtei ncciep awwaesd f o U
in the Pollution Preventiuopng rlandsitnigt utthee |hnatnedr ns i Parko garearna
the summer of 2009 when tghael IH2nES cpierrc umitnutieder i ntern
visited the Topeka and Leavenworth | ocations to do a
brief preliminary conservation aud he circuit r
made many recommendations that shc __—— "
possibility for substanti al energ(o@ and cost
savings. As a result of the brief s ant work in
2009, the VAEKHCS dteicma eidntter mir
for the summer of 2010. Topeka nworth
centers are both very |l arge facil hat are show
signs of aging and heavy wuse, with =< ral obvious
opportunities for pollution prevention

Aerator recommended for sink
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Many of the fixtures wer ewaotuetrd astaevdi nagnsd fsoormet hfel ohwo s pi t
rates tested were as hi ghc oansp |4e tOe dg aal tl otnhse pTeorp enki an uftaec. i
I nstall ation of aerator s Liesavae nswomptlhe cparnop uesc twoaunldd -cyoine
at a low cost for the f acciositt ys awhiiniges.st i | | providing

ENERGY STAR Computer Power Management Savings Calculator

Savings Estimate - Topeka

3-Year Totals

Energy Equivalent to:

- Dollars Pollution
Aﬁ%iﬂy Saved S SaITGES Prevented: A(;rfes Number
Annually 9 CO2 (in of cars
(kwh) trees
tons) removed
planted

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
A summary of the computer management savings

Table 30: Summary of 2010 H2E I ntern recommendati on
: Ann_ual Annua Annual Annu all
PO =5 1l meL esti mag Statu{environfactual| co
descripl environn ] : .
. CoOSsSt s i mpactl savin|gs
I mpact
Computer o_we.r

elnp, 5%°F, 00 0$ kWA, danp | e me

managem t

Wat er

conservi@tieed, 00D 224, oBnNn pro
Topeka I|locati on
Greenhouse, 985, yrco & 5
reducti ons
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2010 Case St

Via Chri st

udy

i Heal t h

|l ntern: Wesl ey
Maj or : Mechani
School: Kansas

NewWwi chita,
c al '
St

)¢

Company background Ssimul ati on. I't is also a way

Via Christi Heal t h -lSepsrtodnpr(evcHsS)o ni sanad naoctcur acy, a det

Catholic health organi z atcioommp obnaesnetds iann dwineehcihtaan,i ckaaln .s y s

VCHS was formed in Octobebruill9d9i5n gnh e nT htihse iSsi sctrewrcsi al t C

of the Sorrowful Mother adnidv etrhsee Saissstoerrtsmeonft Sotf. 0Jbojseecpthi

mer ged. They curr-eat éy hpaurep otsweos ,aciuntcel udi n g -seanwiinrgosn me

campuses in Wichita. One ifrmapcaicltist.y Moss ta obfe htahvei oirnatler n s h

heal th campus, and the otihneprutitsi nag rdeahtaab ianidt abtuiiolndi ng t

center VCHS serves more than 1,500 residents in its

12 senior citizen communi2t.i eWda tt ehw wmmthioaun Ktanndsyas and

Okl ahoma Wat-epnsumption history and ch
Christi water accounts for tF

Project background reviewed and entered into EXc

VCHS has participated in otnhlei nHe2 Ewaitnetre rdne pparrotgnmeanmt fdoart a k&

the past three years, wutitlhiezipnrgojienctterins rteoc odmenteenrdnaitni eo nv

that have paved a path f owhaetn eprugryp coasned weaotsetr siasv iunsgesd..

The primary goal of this a20l100w itnhtee rfnaschiilpi twa st o ot riancikt ia

a building simulation metihnodan heaftf owotultdo pirdoevnitdief' y oppoc

credible data fo pr oj ec tceodn ssearvviantgiso no.f fTuhteu rien tperronp otsoac

using a software called eQUHEHSFee®OBhed pseseanss charge

included transfer of t he tshtee apm oajnedc tc.o n dTehnessaet econs umpt i

system, as wedmpars d4)het drmagrned tnrh®r reason it is crucial

Aut oCAD from architectur aslt edarna wirnagpss; a nodr gcaonni dzeantsi aotne opfi

the St. Joe print room; arnedu sdeataan de netnreyr gfyo rc ornesvei revwa toifo n

water consumption of the nmeanxtiimiezevdi.a Chr i st

organi zati on. Al t hoargthr ¥ he project was dat a

focused, preliminary envid.onAnetnotGAD dmaatpap ianngal ysi s f or

energy and water conser vauMiiaonChweirset ic adtc.ulFartaendc.i s has i
each steam trap (580 entries)

l ncentives to change

VCHS is dedicated to

conservation technigq

efforts to procure a

to continue to | ower

over all healing expe

Projects reviewed fo

1.eQUEST

e QUEST provides an i

assembled into an en

sof t ware can forecas

of a facility as a u




This information was dr afTtheids iwitlol AaultlooGM OX oorn tnou Itthief u

building prints. access to the knowl edge. I
ile an be emailed and sha
c s of searching out an
n i s eliminated, saving
S nel ti me awrddnmpreaer ggy.st
t s facility foll owed a
c S

nt room reorganizatio
risti St. Framrcd ai pe
of categorized buil d
efficient manner for wvar
ing these architectur al
. Work was completed
anize the print room | ay
ing of print racks. Th
to vital i nformation

uati on.
A steam trap identified at the St. . Francis facility.

Table 31: Summary of 2010 H2E recommendations for Vi

Annual

Projec estimat Anqua Annyal Annuall
. . esti ma Statu{environ|actual C |
descrip envIronNtcost sq i mpac savinpgs
i mpact ) b
e QUEST mgdMdt cal clul aNoetd Not
i ng calcullfat enggl e me
AHU 7 CV |[t@&9,000 Wi 3, 000 Not
VAV convdgrsion I mpl e me
Water constmpRg21, 00350000/ toNot
tion 10, 970, [0%0704, 000| | mp!l e me
gal |l ons Jof wat e
St . Frangis st eam| Access|and
trap system into documentlampl e me
Aut oCAD tion ef|(ficiency
St. Frangis fdire Access|andNot
damper system documentiampl e me
into Aut qCAD tion ef|ficiency
St. Joe pgrintod Access|and
room organi za- catal oguimpg e me
tion efficilency
Greenhouped@®aMLLO o} o}

reducti ops
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2011 Case Study

Associ ated Purchasing e
Intern: Mikhail MWW LPLL Kansas
Maj or: Environme.l %S
School: Uni versi i LS
Company background finds its way into the waste
Associated Purchasing Sertvhiecye sc a nAPsS)muilst aan egoruosulpy r e d u
purchasing organizati on aafnfd lciuatt eddo wwni tohn twhaes tMi sdsiosuprois
Hospital Association and ptrhoed uKcatnss aasn dH osseprivtiacles t hat h
Association. This companyt hien cernevaisreosn nteonntt.r alcnt iandgdi t i on
efficiency and reduces o vheorshpeiatda Icso satlss of osre enke nmiboe rrse d u c
by coordinating the r eseatrhcrho uagnhd Idiegvhetlionpgme ntT aokfi ng f U
product and service cont rtaeccthsn.o|Boagsye dalolnowshehospital s
purchasing power of i ts naenmbecrosl,ori tt ennepgeortaitautrees of t he
di scounts and passes al ontghetihre dseapvel nndgesnnc eT hoins el ect r i c
purchasing power al so al leonwsi rioth nieon toaflfleyr parnedf eprrroendo tpeu
environmentally preferredthperiorduscutpsp |(yEPcPh)aitno, iAPRS can
clients. Primary obj ect iwaesst ef oart tthhee isnotuerrcnes,h itph ew ebrees
research, identify, and pprroenvoetnet iuosne. o f priority EPP
Project background Projects reviewed for E2/ P2
The APS internship can bel.diRe udseadb lientcoo nttwaoi npearrst sand &
During the first part, t hBel uientwerranp -giast had rsesignogsleeb b e mpt b
from various sources t hatc oonipfreirseedd eonfv iprool nynpernotpayllleyn e,
preferred products. Ne xt fhreo np rpieotrridtkithzeenus ctahbes dp rf codru cwir sa
based on their potenti al iunsset riunmehnotssp iftoarl sstaenrdi | i zat i o
opportunities to signif i caabnotulty 2r0e% uocfe thhoes pwatsatle wahsatte
emi ssions. Simultaneous| yb| udeurwrnagp ,t hneu cdha toaf cwohlilcehc tiiso
process, the intern took ctohuel dn eecietshsearr yb es treepuss efd® | graei cny
the interest of hospital swrwhpo caarne ocholnyt rbaec tuesde dwiotnhc eA Pf
For the second part of t hheosipnittearlnss hei xpp, e ntdh ea icnotnesrind evria
hospitals that had expr esesaecdh ayne airn tpeurrecshta siinn ge xbplauned i wr
their use of EEP and r edutcriansgh weafstteer. i tAs tsoiunrg loef utshee.
facil i tsyi taenddaotna gatheringowasi pgrfogumedi aty, and cost
t hree Kansas hospital s i nucsliundgi nrge uTsraubmaen sMeedriiclailzat i or
Center, Newt on Medi cal Center, and Kingman
Community Hospital. One of the APS vendors offer
totes and sever al member s al
The intern 8kesot ®ratt edkriatcdu itdhee f-ruddu cstoiuarcepotenti al
APS hopes to finalize andwoprukbeld sohn assi tae twiotlh foonre f aci
member hospitals interestwrdap nf oerx p3aOni ionfg itthse inre eEdPsP, U
progr ams containers for the other 7069
recommended the facility moyv
I ncentives to change containers, eliminating bl ue
Medi cal facilities are r etshpiosn sriebcloemnieonrd atthieo nwe |tfhaer ef aac
comf ort of their pati ent ss.avleh e$s2e, 0s5e2r vai ncde sp,r ehvoewnetv e r2,, 4
generate | arge amounts ofanmwnausalel,y . .whiTchhe eivnetnetrunalrleyc o mn



could not eliminate the btlhuee twortaapl aamoluOnOt%,o ft hleing hitt b u
could donate the bl ue wr aHo weov ear ,I oictasl paunricrhaal s isnhge |itnevro

for use -asi animaeér s. |l ast year it hadvapur cTBa dd d h5
which consumed 146, 764 kWh &
2. Lighting $12,137 per year. The intern
The intern was able to vicsuirtr eemwvio Idiigfhfte rbeunltb sf abcuirlni toi uet
had opportulnampieng ftoreirre theml wi it Bsmowateaf f iTBi éntgh25 |
manufactured by Phillips Lid
The fdamping anal ysi s wasr eddruacfet eedn efrogry MNieswet obny 16, 052
Medi cal Center (NMC). B e c$abu2s3e tohfe tfiinres tc oynesatrr aa nndt s$ 1, 3
the intern was not abl e tuontmalnutahlel yl icgohutntb utlhbes teoxtpailr €
amount of l'ight bul bs t hat NMC uses. However, i ts
purchasing invoice reveal3.d tShaatr pisn ctohnet aliansetr syear it
purchasedwatotdo, T&8 2l i ght buTbe,i whech al so researched p
consume 167,371 kWh annuaandy,r eccoysctlianbgl e$ 1s3h a8r7pls pceornt ai
year. The intern recommenpdreodd utchta ta vaasi Itahbei Iciutryr,e ntthe pr
l' ight Dbulbs burn out, t hemafyachiel iaany asrheoau |fdo rr efpul taucree tihn
with more -~wdfftici®B&tl i2dht bul bs
manufactured by Phillips Lighting. This retrofit wou
reduce energy use by 36, 681tpWh/ wew. meanp. sami egu/ he
$2,230 the first year andr e$s3o u0r3cde si/nl 5s0u. bBsl eugeuVérnat p . yhetaml s
The seclommdpirreg anal ysi s wss topamp Iwemwe & aflarecycl e. ca. go
Kingman Community HospitaHl a(skidH)s./ 2B0eOc9a0uOsde. podff t i me
constraints, the intern was not able to manually cou
Table 32: Summary of 2011 H2E intern recommendations
: Ann_ual Annua Annual Annuall
Projec &S0 me! esti ma Statu{environ|actual| co
descripenvironncost S § i mpac{ savings
i mpact ) P 4
Blue wrap 4 5 (o $2,00[Not impl
repl acemg
glue Wrah Not avail Not avgNot i mp |
onation
Rel ampi ng .
anal ysis 53,000 $4, 00({Not i mpl
Reusabl e 5 5 Further
container needed
Greenhous
reducti on 37 MELO S 6

63



2011 Case Study

Mercy Regional Heal th r
. Manhattan, Kanssa

|l ntern: Stephani * -

Maj or: Chemical I |

School: Kansas Si sity

Company background has three boilers that were

Mercy Regional Heal t h Cenhueer t(oMRHCe) aigse ao fprtihveatbeoi | er
nofteprr of it organi zation f aremedfiin sl3D6 ibmprove boil er
combining Saint Mary Hospeftfael c tainvde .Me monr sitaa al dHto svwh et na i ke q

to becomeed, lddueefacilitygondM&RMLidbsg boil ers that are
purpose is to serve the Iboec ap u rccohnarsuend .t yT hbeys ep rhbooviil dei rnsg
gual ity healthcare ser vi cdeisr.e cTthirnogu gthhoeu te xvhaaruisotuspi pe t
| ocations in the Manhatt asnec tKiaonn. ,ofartehae, bMRHGCer , al |l ov
empl oys more than 140 phyrsedcuicainnsg afnude Ih arse gnoirree ment s .
than 1,000 other employees, while also having
approximately 200 volunt e2.r sLitgohtsienrgv e Manhattan and
surroundings areas with qTuhael isteyc ohneda | ptrho jaencdt wi enl vl onlevsesd
services. lighting projectslamgiheg f32 s

watt, T8 | inear f | uboarlelsacsetnst s
Project background throughout t haeaevaftdcillaimpy wintdh
Stephanie Lamb6s internshQppt acrotnashilsa setdsvafTtheeneXmPyhi f e
efficiency, water -wasbter vbayt i Pohni,| iapnsd esaant trdd palngpcse wd 2 h
reduction projects T h e s enoitnicclevadbelde bloiigl hetr geufafliictiye ndciyf
i mprovements, |lighting r eetxrtoefnidt tahned I|eicfoen oonii ct haen all aynspi
for T8 linear fluorescentr eldauntpes tthher opuogwheoru tr eMRUH O eadn db y
met al halide | amps in thed,peabrdyan32t o8, | nempbsr aotdi hgow
fl ow owabhndg sicnoknss erwaattefrani ki tg. The facility wil!/
for sterilizers, repl aceneennetr gsyt earnid iczoesrts ,s abvliuneg swroafp
donati on, a ngdo rceaurstaabilree rtso$ 493 hb89wasespecti vel y, i f | a
first time MRHC had partirceipplaatceedd.i n t he Kansas State
University intern program.

The second |lighting project
Il ncentives to change repl acement f orwatthte, -feé tisalé n g
Over the past several yealrampsMRHC thhaed piadreknitnigf ileodt iftisx
need to care for the healotpht ioofnsi tfsorc otnhneu npiatryk ibnyg tlaokti
steps to reduce its enviran3mBetttal AilmSatairde Imeaemddt hhao
to top management suppor tt,henoltu nteendsr lesinngde rcsongoeri e defxt & m
| ef t on in vacant ar eas azned, 4r0elc ylcu naebnl se sa mnde r6e5 ptuot 9iOn,
with the trash. Li ke ot hefri xitnudruesst,r itehse, fMaRCHQ iwtayn tweidl |t
| ower operating costs whieneerrgeyd uacnidn gc oistts seanwiinrgosn noefn t?2
i mpact by conserving energy, waste, and water.
MRHC acknowledged the nee3 tWateedru ccaotnes eernvpal toiyoene s
to guarantee all wer e awaReestorfi catnidn gc owamaesria isfslgosve i imrk sh a
MRHCG6s efforts to reduce ciutrsr eemntvi2r.o2n ngepnnt atlo ilmp5a cgtp.m o
Projects reviewed for EZ2/sPa2f eployt ebnyt iian-6t aWwl degi ccami anar
1.Boiler efficiency cabinet flow controls. -By in
The first project invo efdl odwe tdeervmicneisn,g tnheet hfoadcsi Itiot y w

| v
i mprove efficiency of t hewaetxeiset irreglulrdiiloenr sa.n dT lte sft a sia

6 4



gall ons and $15,031.58. BYhe nstragi ¢ alg de pamgtpme hta mi e
fl ow devi ceasbiometunfdleeaw c cenqturioplmse,ntt,heand the uncont ami

facility will see awmsest igmeanteerdalalnynTdaids ¢nwaarttaeerch. was abl ¢
reduction and cost savi ngdsonoaft ilo n5 8s8y, slt8e8m gwahl el roen sK aannsda s
$8,768. 42. Veterinary Schoalonwialmi nmit eld

wrap twice a weekaye uUSeeas
A second water conser vat iootnh eprr ovjaercito uisn vuoslevse.d MRHC i mg
determining the i mpact ofdurreitnrgo ftihtet iinngt eorlnds hsitpe rainld ziet
with -owaneer vation kits anwli Irleppracvergt st,e*93 igeursds of
Wat-eonservation kits redulcaendfhiel I[waetaeccrh yfelaorw at an ann
through idle sterilizers from 60 gallons per hour to
gall ons per hour. A new sTtheer illaiszte rprwoijlelc tr eidnuvcoel vtehde rwe
used by the unit from 224 eguaslamlmesctan tcyich er ¢ oi B8t he c
gall ons/ a cycle. The r ectognanenamttdiomerforcdamshealneargl )
wat-eognservation kits versamplrepdasingi -0 ccotf akhar 86
based on th

e age and mai nltnetnearnecset erde qeumprleonyeenetss cooful d
each wunit. It was det-er mifnreodm ttoh ei nfsatcaillli ttyh.e Twhaet efrac i |
conservation Kkits n t wo cuonnittasi naenrd froerp laa ccel etahnr eceo nutnaii
Wat-eonservation kits off esrl iagnhte sdtiisntactuendt aonnn utahlei r me &
wat-wse reduction and costpwsravhagisngfc ®mt8ai2rd®r s and r ¢
gall ons and $3,484. The rperpolgarcaenmecnan sptaeyr ifloirz eirtss ewofu |l a
of fer an esti matsed rerducalimowaetyenrd n t he | ong -wausnt.e An a
cost savings of 3, 144, 480r egdaulcltoinosn aanndd $clo7s,t3 6s3avi ngs C

$2,189 could result from thi

(0]
t
n

4. Solid waste i mpl ement ed.
Table 33: Summary of 2011 H2E intern recommendati ons
: Ann_ual Annua Annual Annua
Projec &S0 me! esti ma Statujenviron| actual]| co
descripenvironncost S § i mpac savings
i mpact ) b
Boil er efficiaency 5 Further
i mprovemgnt s needed

Rel amping| Idnea
fluorescentégno,doo KWH 6, 000 mpl eme 0
Rel ampi ng
parking Iot22,000 kW2, 00D | mpl eme
Hanwashin
sinks
Option 1: 1.5 :
gpm 1,588,000 ggad lomps OP'TON
Option 2:|2,.7023, 000 dalsl, @D, P
i mpl eme
gpm
St eriilwiaz enr ,
conservati6z4n8'k0|qos gal$l3gDMNot i mpl
Steridlizegns 1,4, 600 @ali7l, ®0D0 mpl e me 0

replacemgnt s

Bl ue wr ap

donati on 4 tons $164 | mpl e me

Reusabde®e |t o _
containerls 0-7 tons $2,000Not i mpl
Greenh_ouse493%5 MEC O 5 5
reductions
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H2E Concl usi on

The success-20fl1t HERE20 08 esul ts f-2011 hien2®&0®s after
Program has resulted i howpcswadgpdoprducted-in the
ment al footprints for Rahdas Beabebnf ael bwti 4% o
more than $291, 000 in mestedaprongectantdaar been i
increased awareness oftéaepvparobhmenpali eggcempanies
neering career opportunities for our graduat -

ing engineers. The table below shows

Tabl e 34: SuttnatyHRE R2006rn results updated wint

Annual Annual C

category Reducti Savings

Project Status

Energy 9,300, 00p k$h4a5, 000 8/ 14 i mplemented

Wast e 200 tonls $66, 000 3/ 6 implemented

Wat er 6,500,000 ga379Pns00f 4/ 11 i mpl emented

Mercury 17,100 glrams$O0 1/ 2 i mplemented

Greenhous|e 6ga&2 0 MHTICO N/ A N/ A

Tot al $390, 000 31/70 impllemented

d about their experience:
eat experience. I't was ¢
l'y use my intellectual s k
arned a | ot about profess
arned better-Ntiichke Gmann &age I
fi |l earned more than | could have ever imagined a
with all of the mechanical systems and processes.
chanical, and electrical drawings, and met many d
siondesdl ey New
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2010 Case Study

Green Lodging Circuit

Il ntern: Creighton MiKamnsmas City

Maj or : Chemical Engi *
School: University «
Company background Many hotels have standardi ze
The 2010 Green Lodging Cifrecautiutr eRsi;d etrhilsntnearkne,s i mpl e me
Creighton Miller, vi sitedalll3 hhootteell sr oionntsl uedai snige r |, whi | i
Candl ewood Suites, Chat e aeun eArvgayl ,0 nwa tCeormf oarntd Scuoistte ss,avi
Courtyard by Marriott, Embassy Suites, Fairfield I nn
and Suites, Hyatt RegencyPrCorjoennt sCernetveire weRde sfiodre nec2e/ P2 |
Il nn, Sheraton, Sleep | nn,Liagnhdt iSpgr i nghi | | Suites. Si z
of hotels ranged from 62 Itno nro3slt rlooodngsi.n g Tfhaec illoidtgiiensg Vv |
facilities were | ocated ohnotbeoltsh htahde aK arnesaadsy abnedgun t he
Mi ssouri sides of Kansas e(iftiyci ency | ighting such as

l' ight bulbs in guest rooms;
Project background hall ways, stairwells, and ot
Mill er conduc®tédilkiieamfcye mbeudglydatnegr; and LED emergency
conservation assessments actc ulp3anfcayc isleintsiocerss iwe rteheal so
greater Kansas City met r oaproela st aonf ahroetae.l s ,T hienscel udi ng h.
assessments were designedantdo shnealcpk fraocoimsi.ti es i dentify
opportunities for environmental and cost savings. The
circuit rider internship lifs aplrlo vriedceodmnbeyn dtehde |FRogl hltuitnigo n
Prevention I ntern Progr amnm napnlde nieunntdeedd, tthhreosueg hhocat el s wo
grant from EPA (Environmetnottaall Porfo t$8c3t,i 000n0 Aagnedn c90, 000
Region 7

2. Updating appliances
Il ncentives to change Appliances in some hotels we
The hospitality -iimtdarsgirwegiuse srte sroouornt er ef ri gerators and
spending close to $4 bt | Inaocnhionne se,n earngdy keivtecrhye ny ehaoro,d s )
with the average hot el u spi anygb a2clk, 5p3e7r igoad |foonrs wuopfd awtaitnegr
per 2dalyn fact, the averagwahoted luseg ©Ld8) gatilfonsan i
of water a day per occupireedp Iraocoemmeanctc oorfd icnugr rteontt heequi p
California I ntegrated Washtieg hMarn aegfefnmecnite nBcoya rpdr, o dauncdt s,
related studies esti mat e wahse ah ogsopoi dt ael xi atnyp lien doufs tmmayk i cnagn
reduce water and3G%wseirmplidgelcsi shiyon2s5 i n the beginning,
through usseavafngwaptreorgr ammseédfidcidenicgesgqui pment could n.
Reducing water consumption natwurally reduces
energy demand and t hen haBsasae d aovnorsaabviiengs data from v
environmental health i mpawetr eonf oouwunrd cloinkneulnyi ttioe shave a
region, and environment . iAncvceosrtdmenngt .t o TEOontearlg ya nSntuaarl, s a
reducing energy use by 10h% oadcsr owsass tehset ihnoastpeidt atlo tbye $ 4
industry would save $745 emielrlgiyon annual ly
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| f install ed at al | hotels, 0#6j0@d, kwh eft emategd
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For purposes of estimating cost and savings, a
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2011 Case Study

Green Lodging Circuit

Greater Kansas a
l nt er n: Raoul Se¢————— :
Maj or: Chemical | %*
School: Uni versi i LS
Company background Wat-ebpnservation projects wer
The 2011 green | odging i ndfertnhevolr &k ehdo tpelismnaand ywemi & hpr
hotels in the greater Kangues tCriadom awatae ri nu spfalrot Wwrefr asahti ¢
with the |l odging associ atdernat orTshewas) 1flo wmr ce etno | badwe ne
project work focused on einrewegsyt mendt wagemer ally only &
conservation the most efficigatl-pemienat er
(GPM) model, a 1.0 GPM aerat
Project background i nst eadpraess stuhree of water -gen
I n year two of the green GPRMgaergati mrt ewans pirmosgu fafni, c it ehret
intern was assisted by | otdlge nhlgo sapsistoeli iattyi oinn dnesttbreyr., D
Joe Andrick, who hel ped hiinrm tgalilna taicccre scsf ttoh esseey eaarl at
interested |l odging facilirtdaescmmeAntfded icrmonalalctninmge imda ee
hot el s, facilities were pfreooiildietdi eas,| itshhe ode rsaetrori sc evgo L
asked to prioritize the seaemrmnualess adwaisregds onf t$hle5,r012 ar
facilitiesd needs The sewatiecre.s i ncluded the foll owi

1 Water conservation opportunities

1 Energy conservation opp8rmuhatlgs raplading current
l'ighting, HVAC systems, ebhdcampPiMyashobveu hgraadesoul d

i Wasteduction opportunithetsel s an estimated $33, 902

9 Environment al policy stwaementannually.

After each hotel determined what services were most

i mportant, a site visit whas Brcéregdw | ceadn s eOnweet iad

i nformation pertaining toA.t hlei chiottieng was gat her ed,
conservation opportuniti eManweraef rtelbsee alr ctheelds awids ittheech t
documentedspacifhcclrirepgor

tisn steanlt| eecb fd rheeregat | i ghting s
facility contacts. fluorescent |l amps (CFL) in ¢

and T8 fluorescent | amps 1in
Il ncentives to change and service areas. A few of
Li ke other industries, | oldiggmtgi fgacupgdgrta deesfdwiheeirleanadklilde
ways to stay competitive swhdH easxultl2sn,g Tcoss,t samchdi ncar
reducing their environmenusad. f@odyppamay delrhseorhsotand
requested these services dlnsomanewdlfwatted of drd engda fiyn c e
opportunities for cost saiviomlgwsdi mg druedtiromomms, egqyemsy,y [
water usage, and mini mi zagdaromi den drheea sa.molufnta lolf rseod a mr
waste sent to the | ocal liampdifeé rhd nt elda,k i thnlge theetseel ss tcequsl
establishing sustainabidfi t¥2 6,019 X yadde nbo&h%®s,t & 46 eksWh oc
staff and guests that envwirtominme na arle asommselrlveatg aoynb a sk
priority. I n addition to the assessment worKk
compl eted, the intern work.edHewattihn go,t lbeemdgittlaadeai inmgga f(aH V
the Greater Kansas City Apremj dotdggi ng Association to
draft a AGreen Certificatii.Co®| NSagrram.ommer ci al syste

units amd rumdft s (RTUs)

Projects reviewed for E2/e2veral of the hobsgbsemi BVAE
1. Water conservation units as welpl uastso¢RTUs) .
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have a common factor: t heapcpolnidceantsieorn cwa sl sma iAnsl ymoesvta | U
of the condenser wunits anhdanrRdllUsn garueniltess s( Athlhsn) 1aOnd p u
years ol d, upgrades cannotty pbees eocfo neogmiicpanhe nyt jnuaskte fuiseed
Therefore, other met hods wwerrke. elxnp|ltohree dc af soer o fmparno vA Hh,
efficiency and reduci ng ctohsatts .b Ao wso mpraenayt ecda | aierd. I n
Cool NSave manufactures cunmsotoom dpeevrifcoersmst hvaotr kc aonn bteh e f
retrofitted to any condenpsuempsunwats oerv aR Tulatiend oartd etrwot oh
reduce the | oad on the ¢ ohmapsr esshsoown utno thsave Tahevery con
Cool NSave system reduces pehrei cadnbilefnti nasitral | ed at t hes
temperature, consequent]| yapdpelcirceaatsiionng oonhepumps coul d s
compressor | oad, and r esud80i,n3g8 5 na nl d wierfl 4e8lnelatt@ryi kcAMiihn u a
usage. The Cool NSave systS®immigleanrelrya, | |'WS Do faf peprlsi chaettitoenr @
payback periods on | argeratunfiousr whiotthe lhsi gahn dc ocodulndg po't
capacities, and thus its $ulsbe, 6wba3s arnedc oanindeenddéeddg kowid nyn u a |
when the payback period was realistic. I f installed
the area hotels, this sys3dt.enbwadacuded maamwageane neésti mat ed
tot &l1179f110 and 8b6eB@&Bgk Whrdrewa lhloy.el ss engarde gaa twaosnt ean d
program in place, and one ho
iiVari-apkeed drives (VSDs)program as a result of the i
A VSD i sstaatseolciodnt r ol thaOveaftaed PhekspResddehce | nn
an AC induction motor . VSuDpss aadndow oesqtusi pdnievnetr ttiong an e
operate at | ower speeds. ITahnidsf illolwewa sstpee eadn neuqaulallys at a
|l ess energy usage, anldoacksults in efficient part
operation and reduced operating costs. VSD
Table 36: Summary of 2011 recommendations for green
co
S

Watdfraucelt 2’717’0(0$gl‘,f)|’0(0_Partla
aerators i mpl eme
Watder .
showerheadg'967g£0|(0 $34, 00No t i mpl
. . Partia
Lighting [updradé®D kV$h19,0)0i mp | e me
Occupancy g5 900 kwhse, 000 In pro
sensors

Ti mer s 26,000 kWhs2, 00|0Not i mpl
HV AX

Cool NSaveg 256,000 | kwn7, 0000t i mp |
system

HVAXVSD ofn .
AHUS 210, 000 | kwh16, 0OpNot i mpl
HVAXVSD ofn .
pumps 1,148, 000 &8m, 00ONot i mp |
Solwadst e

reducti on 15 tonfs $660 Il mpl eme
Greenhouse, g

reductionsl’glé5 MTICO 3 6
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Green Lodging Concl usi on
The success-20fl 1t IGe ez2Mlosdglts f-D011hienk2&nl®s after
ing I ntern Program has|l owgu$stwvedycandeeted in the
creased environment al POdatpri Assskfen Kaehsws 65% o
l odging facilities, momentkdnp$8pPe006 haveobeten i
savings, and an increasbhd pwatevepatohgenompanies
vironmental engineering career opportunities
for our graduating engineers. The table be-
|l ow shows
Table 37: Sumbthatygoéel20LO6dging intern results up
Annual Annual C .
Categor y Reducti Savings Project Sftatus
Energy 320,000 [kwh$27,500[ 7/11 i mplemented
Wast e 15 tonf{ 660 1/1 i mplemented
Wat er 2,092,831 ga31,ns60 3/5 i mpl emented
Greenhousle 3Az3 MECC N A N/ A
Tot al $39, 720 11/17 impllemented




We encourage you to participate 1in
Prevention Institute Energy Efficie
This exciting proewirmdm pridwiade s nhah évoir
terns gain valuable practical i ndus
prove their bottom |liweéfbygiemplyemad
vention projects; and the Kansas en
pollutants to its air, water, and s
Department of Health and Environmen
business community. We welcome your
forward to receiving an application

Pr
ication forms for students and
: beap. Bogmsnmaynbeéei sabmh

Iy, faxed, or mai |l ed.
For Companies
Companies that would |Iike to be con
energy efficiency/ pollution prevent
ject proposal by January 31 of =each
Companies who are commi tetfefde cttoi viempplc
vention methodol ogies and reducing
mit a proposal that identifies a fo
tives and deliverabl es. Business se
relationship to the poalflowtuisa mgproev e
duction first, then-rreadwsde i amd pont eny
ment al i mpact s.
Pl ease note: students are not train
compliance issues.
For Students
Graduate drededpggmuni ors and seniors
wish to be considered for 2013 inte
cati on, along with a resume, cover
a |list of current coursework by Jan
The Kansas State Pollution ®eekemntnit
ships during the summer. Applicatio
in environmental science, physical
engineering disciplines. Selected a
based on coursework performance, e X
Submit proposals and applications t
Kansas State University
Pollution Prevention Institute
Energy Ef ciency/ Pollution Prevent

I

e
i ci
a
Manhattan,-2K8866506
Phone 537385 1
Fax: 5838952
sbeap@ksu. edu
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http://www.sbeap.org/internships.php
mailto:sbeap@ksu.edu

Put vyourswali-wi nni agwshate with the
Poll ution Prevention I nstitut
|l nternships are available for

Mechani cal Engineering
Chemical Engineering
Civil Engineering
| ndustri al Engineering
Bi ol ogical and Agricul tur al
Agricul tur al Economi cs
El ectrical
Bi ochemistry
Nancy Larson David Carter
Director, Pol l ution Prevention I nstitute
Phone =6 6301160 4 532998
nlarson@ksu. edu dcarter @ksu. edu
www. sbeap. org
el o
: Pollution
 Droventign TRANSAS STATE et
4 .
t Institute
Printed wit h -csoonys uimnmekr orne cpyocsited paper

Notice of Nondiscrimination

Kansas State University is committed to nondiscri minageésoenx voanl t

orientation, or other nonmeri-t reasons, in admi ssions, edibd a tdii

abled veterans and veterans of the Vietnam Era), as requiomnfed b

compliance efforts and receipt of inquiries concerningnients VU

1972, Section 504 of the Rehabilitation Act of 1973, t hAcdfg el D

has been delegated to Clyde Howard, director of Affirmati 660-Ac

0124,53B8B562205pa8W7B5(TTY) .
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