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(:97.( RENSYFNSX WNLMYX YT XMFWJ YMJ FSTSARN_JI WJIXZQ
YWFSXNY FLISHNJX FSI FZYMTWN_JI FLISYX KTW NYX GZXNSJ)
UWT[NIJI YMNX XMFWNSL NAXNMAQWIAWE@" FEWSIURJISY TW FXX
HTS*INSPQNY” NS \WNYNSL &S” NSYJQQJIJHYZF& uwaNw JWY "™ .
FOQLTWNYMR I1J[JQTURJSY FWNXNSL KWTR YMJ UWTOJHY WJRI
NSXTKFW FX NY WXQFYQXN[YWR®PQJIX ZIMNHWNBSMQNJISY

OIMNX WNKWWYFWJI G (:97.( KTW (XMJI2BKMHHMSY STIKKZS1J1 G*
YMJ ,T[JWSRJSY TK (FSFIFcX ?2JWT *RNXIXNRBKIOWNFOXNS MX S\
(:97.X GIXY OZHTRSPSNIIMWWINSNNSKTWRFYNTS F[FNQFGQJ FY YMJ Y
&SN ZXJ YMFY F YMNWI UFWY” RFPJX TK YMNX WJUTWY TW FS
GFXJI TS NY FWJ YMJ WIXUTSXNGNQNYA TK XZHM YMNWI UFW
KTW IFRFL$R NXNEKKKJIWII G» FS® YMNWI UFWYA™ FX F WJIJXZQY TK
GFXJI' TS YMNX WJUTWY
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"TQTHRAXIWNIX TK YWNUX YMFY FWJ HTSSJHYJI FSI FXXNLSJI Y

ZX YMTUIKZW GZX YMUIX FWJI ZXYMWRIRIXGAKY BIWE JQIKYWNH G
"X FSI T&EZJQ HIQQ J@IHYWNH GzZX

(MFWLNSL 8YWFYJLNJX

(MFWLNSL 8YWFYJLTAFMIRAHY TK '*'X WIJUQJIJSNXMNSL YM
\NYM JQIJHYWNHFQ JSIWLA XZUUQNJI G YMJ YWFSXNY KF
FXXZRJI YT ZXJ I1JUTY HMFWLNSL YT XTRJ J]YJSY

(MFWLNSL 8YWFYJL” 9\TWIDDYVY HNYWIOINSMFWLNSL XYWFYJ
\MNHM "WXHMFWLJ YMJNW GBYYYWHMEWNXWMXNEWN3IQQ
XIW[NHIJ WYKYDSHMFWLJWX

(TSXZRUYNTOSMI FISIIWLA WIVZNWII UIJW ZSNY TK INXYFSHJ T\
ZXJKZQ RIYWNH \MJS IJYJWRNSNSL YMJ J,HFHA TK F '"*" TS GQ’

FSINWTSRISYFQ INKJ ("HQWIESMTZXIK ,AXBRN-XXANPDIZHYNTS
INKJ ("HQJ &SFQAXNX TK FQQ FXXJYX FSI KZIJQPURIWZQ IZ XJI| NS
OIMNX FSFQAXNX NSHQZIJX KZJQ UWTIZHYNTS TUJWFYNTSX
WIJUFNW

SJFYJW 9OMIM JFHM '*' RTIJQ Y\T XNRZQFYNTSX FWJ HTSIZH)
MJFYNSIEFYNSL 92UJ 4SJ* BRQUASWNHYM INIJXIQFMBBSYNSW J 9\ T
INJXJQ

3JY 5WIXJISY [ FZRIYWNH zZzXJI YT J[FQZFYJ YMJ UWT*YFGNQN
UWTOINHNX RIWIWMNHXJISYX YMJ INKKJWJSHJ GJY\JJS YMJ UWJXJ
FSI TZY+T\X T[JW F XUJHN*H UJWNTI 9MJ HTSHJUY GJMNSI 35
[JHWIFXJX T[JW YNRJ 1ZJ YT KFHYTWX XZHM FX NS+FYNTS F
FXXTHNFY3MTYNNS[IXYNSL JQXIJ\MIWI "M INXHTZSMUS 1 XKIBWZWJ
[FQZJ 35; HTSXNIIJWX YMJ YNRJ [FQZJ TK RTSINSEIXTYRINIYWI[J
NX JJUJHYJI YT LISIWFYJ RTWJ HFXM NS+T\X YMFS YMJ "FXJ (}f
UTYJSYNFQQM UWT*YFGQJ (TS[IWXJQ” F SJLFYN[J 35; XZLLJIX
LISIWFYJ NSHWJRJSYFQ HTXYX WJIQFYNJJYYTOWIINFPW YHXUM N
YMJ HTXYX FWJ INXHTZSYJI NX GJ WIKIJWJISHJI
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o ¢ Gl
ASWTZYJ HMBMIL MHMFWLNSL XYWFYJLA® NS \MNHWMTZYX] HMFNWKL J
HMFWLNSL RIHMFSNXR NX FQXT HFQQJI TUUTWYZSNYN HMFWL

AUIWEYNTSFQ -, JWNISMTZXJ LFX -, JRNXXNTSX FSFQ~AXNX

YMJ XUIJHYWZR TK UTQQZYNSL JRNXXNTSX FHWTXX YMJ QNK
TUIJWFYNTSX TSQA”

7TIKZIJQQNSL 8YWFYJLNJIX

7IJKZIJQQNSL 8YWFYJLSQAII J[IMNHQJIX XYFWY YMINW XJW|
HMFWLJlI GFYYJW” FSI KZJQ YFSP FSI FWJ WJKZJQQJI TS
XIW[NHJ FSI WJYZWSNSL YT YMJ IJUTY

7IJKZIQQNSL 8YWFYJLM 9\T 1JWIWJI \ NYINN FAQIKMZ IXQURY BFSH. J
\NYM KZQQ YFSPX FSI HWMFRHEN B GCHAYY FVENBXIVKAMYFINVKY FY J
84( \MNQJ NSYXJIWPWHNIHRIQIXTFIWUIIHYJI YT WIKAWDZKNY XRF(
MATWTLISQMSIKZAXYFYNTSX TW WIYZXMWYNHYMJI IJUTY RNI

8HISFWNTX

B8HISFWNT 4SJ KZQQ.S*YMMNXZXNISFWNT YMJ XYZIN FXXZR
JQIJHYWN*JI GZXJIX FWJ ZXJI YT FHMNJ[J I JHFWGTSN_FYNT
HMFWLNSL XFSNWAPMILMJIKYJIW YMUJIX

BHISFWNT 9\T KzZQQ +(8 XMRXYNHBSFWNT YMJ XYZIN F)
MATWTKZIQQJlI JQIJHYWN*JI GZXJIX +(*X FWJ ZXJI YT FHNM
OMNX XHISFWNT FSFQ”_JX Y\T WIJKZJQQNSL XYWFYJLNJX

8HISFWNT 9MWJJ RN]J]JI LWJIIS WYNUIX XHIBFWINST YMJ XYZI
FS TUYNRN_JI HTRGNSFYNTS T&EMI' EKNFRSITK(Y¥MNX XHJISFW
WIIZAHEX RZHM FX UTXXNGQJ YWITSYR GMFWIKIWE FSI HM
JUNXTIIX KTW "*'X FSI YMJ YTYFQ SZRGIWHFKV GZ X BX AKYTNAT S

7TIXNIZFQ TBXNIZFQ TW XFQ[FLJ [FQZJ TK FS FXXJY FY YMJ JSI

9TYFQ (TXY TK 4\SIJIVOMNMNMNMITXY(4TK UZWHMFXNSL FSI TUJWFYNS

FXXTHNFYJI HMFWLNSL WIKZJQQNSL NSKWFXYWZHYZWJ T[JW
HTXYX
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4S Y)JHIRGJIW  YMINYJI 3FYQINBRYJ (MESLJ (TSKIJWJISHJ (45
+WFSHJ IJHQFWJI YMJ FITUYNTS TKOVMFYF WX P ST \VERINREUSBYF X
GNSINSL NSYJWSFYNTSFQ YWa YK NS &IQNRRYIB HNDS IFITUY J|
S5FWYNJX NSHQZINSL (FSFIF FSI JSYJWJI NSYT KTWHJ TS 3T[J

OMJ T[IIWFWHMBMEAWR®R EKWXIRISMTQI fYMJ NSHWJIFXJ NS YMJ
YIJRUIJWFYZWJ YT \JQQ GIRNINZXYWEHFR QWJIQXg FSI fYT QNRNY
NSHWJIFXJ YT r(NBGZXY WWRER B MIUHNIGSY "IFWX NSHQZINSL F
(TSKIWJSHJ MJQI NS )ZGFEN XSNSJJEWHFGIWHMRPFYIIFIIWX MF]
ZSIIJWXHTWJIlI YMJ SJJI YT QNRNY LQTGFQ \FWRNFLGHNIMRITWI
TK YWISYZWX ZMIFYINXTEQ YT YMJ WFLNSL HTSXJVZJSHJX TK
FOQWJIFI”A J[NIJSHJI \TWQI\NIJ G~ WNXNSL XJFHQIMN®X NSH!
ZSHTSYWQORWUIGZWSNSL RXNQIRWQX*JI G (FSFIFcX T\S FGST
JIYISXN[JI \NQI*WJ XIJFXTSX KWTR TS\FWIX

9T QNRNY LQTGFQ \FWRNSL YT ,-r(JRMXIXBMIX XRIZXKKFXUJFP G~
FY YMJ QFYJXY GSI UJWOIESJ @ BOMJ WIXZQYLTRQWMYXJ

, T[JWSRJSY TK (FSFIFcX XZNYJ TK HQNRFYJ FHYNTS TWNJS
NSNYNFYN[JX NSHQZINSL YMJ ?2JWT *RNXXNTSX 5ZGQNH 9WF
WIUTIMY XJ YFWLIJYX FSI LQTGFQ JKKTWYX MF[J WJXZQYJI N
fHRFYJ JRIJWLJIJSHNJXg QTHFQQ" FSI NSNYNFYNSL JKKTWYX
TUIJWFYNTSFQ JRNXXNTSX G~ FSI WIXUJHYN[JIQ"

SNYMNHATIMINSY /2SI 2IJINHNBYNY” (TZSHNQ FIrBUNWITERJISYFQ
+WFRI\GWBM2JINHNBYS[NWTSRMNFROD NWH UQFSSNSL ITHZRJSY
GZNQIX TS YMJ TGOJHYN[IXYTZYQ@EBDBIQ NSY WHIY YIENI2 -5QF S
2ZSNHNUFQ )J[JQ®URIMBWIBQOHSOJIJHYN[IJX NSHQZIJ

SMT\HRSLMJ (NY~cX QJFIJWXMNU FSI HTRRNYRJSY YT YMJ
JSINWTSRJSY

)J[JQNBHQJFW HTRUJQQNSL WJIQJ[FSY FSI NRUQJRJISYFG
KTW NSHQZXNTS NS WJIJ[JQTURJSY UQFSX FSI HNY”~ UTQN
*SLALSL HNJSYQ” FSI JKKJHYN[JQA \NYM PJA XYFPIJMTQIJW.
JSINWTSRJIJSYFQ TGOJHYN[JX JSXZWNSL YMJ KWFRJI\TWP |
NRUQJRJISYFGQJ
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*TUONNSMZSINSL XTZWHJIX KTW LWJJS NSHJSYN[J TUUTWYZS
JJONNSW +J]NGQJ FSI F IFEWNQ@TFRILJ UQFS \NYM F KTHZX TS
YIWRI YTAIFRMHYNTS UQFSX

9T MIJQU HNYNJIX FSI YTCGPRPXFIHMRNXXNITIIK WIIZHYNTSX YMJ ,
(FSFIF NX NS[JXGNQONTNSLWFIJI KWTBNQQ@NTSMJ KIIIJWFQ
GZILIJIYTZZULWRBINXYNSL UZGQNH YWFSXNY XAXYJRX YT _JWT
[JHFIYMWTZMB9+9MI KZS|I NSH@ERANQPQYNTSZUUTWY _IJWT JRNXXN’
KIJFXNGNQNY” FSI NRUQIRIBYFYNTS FSFQ~*X

<NYMNS YMNX KZSYNMELY?SPKRRANBWFX WJIYENSJI (:97.( YT 1J[JQ
+ZQ0Q 2QJBYQJIJRISYFYNMIGEFRIXXIX YMI JHTSTRNH YJHMST
JSINWTSRISYR@/IBYNBI*FS| HTSXYWFNSYX FXXTHNFYJI \NYM KF
F _JWT JRNXXNTSX +JJY TK [JMNHQJX

<SNYM YTIFAcX YIHMSTQTL” FSI RFWPJY TUYNTSX JQJHYWN*HF
INKKIJWJSY XHXSIBWN FNLZNS

BHISFWNUWSNISYX F XTQZYNTS KTW YWFSXNYNTSNSL YN
JQIJHYWNH GZXBXKZQXQ '*'" YTQZYNTS

BHISFWNUWIKISYX F XTQZYNTS KTW YWFSXNYNTSNSL YM
KZJQ HIQQ JQIJHYWNHIIKZYQX+(*("YTQZYNTS
BHISFWNTUWMIBYX F XTQZYNTS KTW YWFSXNYNTSNSL Y
LWJJS +JJY HTRUTXJI TK "*"K fRN]F(*LWIIS +IJPY XTQZYNTS

Scenario1 Scenario 2 Scenario 3
Full BEB solution Full FCEB solution Mixed green fleet
solution

+NLZWIWFSXNY JQIJHYWN*HFYNTS XHIJSFWNTX NS |
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o ¢ Gl
&XZRRFWAMIIKWIUTWY NKKX KN QX \ X

SIJIHYNTSUMWSIXIBMX LQTGFQ FSI QTHFQ HTSYJ]Y KTW 2JINHN S
JRNXXNTSX +JJY YWFSXNYNTS 9MJ XIJHYNTS IJXHWNGJX YMJ ({
(FSFIFcX HTRRNYRJSY YT YMJ 5FWNX &LWJJRJSY FSI SFYNT
\FWRNSL YT r(

OIMNX XIJHYNTS FQXT XZRRFWN_JX 2JINHNSJ -FY 9WFSXNYcX
WTZYJIJX \MNHM UWT[NIJX GTYMRFIFI XWIVWWHES]I 98] JQIJHYWN"
2JINHNSJ -FY 9WFSXNYcX XA*XYJR NX F PJ» UFWY TK YMJ (NY”c
\MNHM JXYFGQNXMJX HQJFW RZSNHNUFQ TGOJHYN[IJX KTW JS
JSLFLJRJSY FSI UZWXZNY TK KZSINSL KTW LWJJS NSNYNFYNJJ

OMJ XJHYNTS HTSHQZIJX G NSYWTIZHNSL (:97.(UMXTY¥W D KBIJW
KTW ?KZ8B1J1 UQFSSNSL UWTOJHYX FHWTXX (FSFIF 9MWTZLM
JJUIWYNXJ (:97.( XZUUTWYX 2JINHNSJ - MXIMFG XANYJIINS ?2PJ .
.RUQJIJRISYFYNMNBNUFSKR¥N[JS JHTSTRNHFQQ” XTZSI FSI JS]I
FONLBQEIF XNYNTSNSL YMJ (NYM* FX F QJFIJW NS XZXYFNSFGQJ

SIHYNTSUWIXISYYXTRUWIMJISXN[J WI[NJ\ TK YMJ UTQNH” YJH
QFSIXHFUJ XMFUNSL _JWT JRNXXNTS X 9YWANPS X BIFZYPNDINGSYINXT I8 TN S
KJIJWFQ UWT[NSHNFQ FSI RZSNHNUFQ HQNRFYJ UTQNHNJX H
FSI KZSINSL KTZZUAXNNS XTI SFWFS XNYFEWGTSN_FYNTS

O9MJ XIJHYNTS MNLMQNLMYX YMJ KJIIJWFQ ?*9«.FSN SRS NIFFY NgK X
FX YMJ HTZSYW”"cX UWNRFW”" RIHMMHIFNOXIRXBWINKNT B XCNEXL QF W
[JUQTARJIJSY YMWTZLM UQFSSNSXMPMWAINSSLX NBIFQWYKRKY HIFEKSHN S
O9TLIYMIW YMIXJ UWTLWFRX MF[J RTGNQN_JI GNQQNTSX NS
SFYNTSFQ LTFQ TK ?2**'X NS XIW[NHJ RQNBEKXDR UNYSKITSIXRN
2JINHNSIPWHRYSXNWRUQJIJRISYFYNTS UQFS

& YIHMSNHFQ T[JW[NJ\ HROR H BWIN¥{ GFFYYKRMQQ JQIJHYWNH GZX
YIJHMSTQTLNJX STYNSL YMFY '"*'X HZWWJSYQW R KKRYW YVt JKR W
2JINHNSJIOWRSDXINYS RFWPJY FIFNQFG@®NOWIYPYNS WNWHIQJ HQFXX
WJI[NJ\ FQXT XZRRFWN_JX HMFWLNSL FSI JRWUKEXQIQNSL
NSYIWTUIWFGNQNY”? XYFSIFWIKIKS | YIVRYW NBKTSHQ KZWEMWJ N
[IJXNLS
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OMJ XJHYNTS HTSHRIZAIXAHIFRERI XYZINIX | NEEDSMFWWFRS XNY
JQIJHYWNXEZHWHUNXX [JUJSIX TS QTHFQ WIFINSJIXX KZSINSL NS
WIQNFGNQNWFXJ OWIAWIXNIJ 2JINHNBBSYRNYW YJIXYJl RTIJIQX FS
QIXXTSX QIJFWSJI KWTR FLISHNJX FHWTXX (FSFIF WJINSKTWH
IWN[JS FSI QTHFQQ”™ FIFUYJI YWFSXNYNTS XYWFYJL"

SBIHYNTS UWWXJISYX YMJ , JTLWFUMNH .SKTWRFYNTS 8*XYJR ,.
ZXNSL (19772 XNRZQFYNTS YTTQ O9MNX YTTQ WJIUQNHFYJX
KZQQ \JIJPIFA XIJW[NHJ SIYWQIPTOSWKYWSEMTSINYNTSX YT JXY
GFXJQNSJ KTW [JMNHQJ JSJWL” HTSXZRUYNTS FSFQAXNX 9l
YTUTLWFUMRRYWIRNRISYX UTXYJlI XUJII QNRNYX FSI XHMJIZQJ

OMJ 7BRY YTTQ NSYJLWFYJX RZQYNUQJ IFYFXJYX XZHM F
BUJHN*HFYNTS ,9+8 XHMJIZQJ IFYF INLNYFQ JQJ[FYNTS RTI.
XNRZQFYJ YMJ UWJHNXJ JSJWL”A I1JRFSIX YMFEY ?2*'X \TZQIl J]I
IWFSXNYcX WTZYJX

OMJ TZYDRYWMNX RKXIWRNBX YMJ HTWJ YJIHMBENHFAG NBUIZOBY
JSIWLN ABEBEXZWNSL YMFY QWIHANESXNEW FEYXNYNTS UQFSSNSL NX
WTZYJIHN*H IFYF FSI TUIWFYNTSFQ WIJFQNYNJX

SIHYNTSUWIXNKNIWIX*SINISHIWEKTHM IQOQNSL FHWIYXAXHMHARI X KTW
YMIMWIJ JQIHYWN*HKYEWS[XMBSHERWNHIDS*LZWFYNTSX Y\T MJFY
HMFWLNSL WIKZJQQNSL XYWFYJLNJX

&X ITJUNH¥NLERWNI YMWIJ IZYN HMHQJIX FWJ

INLMZY A HANDD GZX XYTUX FY MFQK TK YMJ GZX XYTUX Y
HWTXXNSLX FSI XY3U WHASXYVSEPW RXCGTFWI YMFSGZKXN W
HTSINYNTSNSL TAWNMHAMKNKSL NX

2JINZRZY”™ HMNDI GZX XXTKWJIVZIBMOQQHEXMH "HQJ GZY \NY
[FWANSL UFXXJSLIJW QTFIX &NW HTSINYNTSNSL FSI MJFY
SJE[MZYNY HMAMI GZX XYTUX FY FQQ YWFEF,H HTSYWTQX F
UFXXJSLIW QTFI &NW HTSINYNTSNSL FSI MJFYNSL FWJ T.
YWNU
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https://cutric-crituc.org/research-tools/

Lt

Full vehicle
passenger load and
highest stop
frequency

Minimum passenger
load, minimum stop
frequency

Average passenger
load and stop
frequency

+NLZWJIZYN HMHQIX ZXJI NS XYZIN» KTW JSIJWLA RTIJQ

OMITEW [JMNHQJ HT ZXLJZ WY RIWEGRXWK BIXW JDNIKSKYJ WINEBILX F S|
RTIJQX TK GZXJIJX HZWWJSYQ”™ FIFNQFGQJ TS YMJ (FSFINFS RF
WIRFNS SJZYWFQ NS FXXJIXXNGQWEHM JWIBHNWIIMMAHSQIJ SZRGJIW
YMWTZLMTZY YMJ WJUTWY

9\T XNRZQFYNTS FXXJXXRJSYX FWJ HTRUQJYJI KTW JFHM '*
MIFYNSIFYNSL 972UJ 4SJ BQUHABSWNMHYM INIXIIFWNFY NISUI 9\T
INJXIOMJI MIFYJW RTIJQQNSL NX STY WJIQJ[FSY YT +(*X FX Y
\NYM INIXJIQ MIFYIJWX FX YMJ MJFY KWTR YMJ TINIFYNTS TK °
ZXJI NS YMJ HFGNS

Heating Type One Heating Type Two
(electric) (diesel)

+NLZWJIIFYIW YMUIX RTIJQQJII KTW "*'X NS XYZI~
&IINYNTSFQQ”" 'MMFMHASI IGIOXNSL TSI TK Y\T INKKJWJSY XYWFY.

.S(MFWLNSL 8YWFYJLTAGYI HNEWX NSUNH¥MNLEBIMNHQJIX XYFW"
YMINW XIW[NHJ \NYM F KZQQ” HMFWLJI GFYYJW”™ FSI FWJ WJ
JSYNWJ XJW[NHJ FSI WIJYZWSNSL YT YMJ IJUTY
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.S(MFWLNSL 8YWFYJL” 9\T WIUZFYY WHNWHAXIBIBLNHY+NLKX®B/J
[JMNHQJX XYFWY \NYM KZQQ HMFWLJI GFYYJWNJX FY YMJ IJU
KTW *[J RNSZYJX FY MNLM UT\JW GJY\JJS YIWRNSFQTXKYTUX Y°’
HMFWLJ 84( \MNQJ NS XJW[NHJ

w_ @)

+NLZW8HJIJSFWNT 4SJ KZQQ '*' XTQZYNTS (MF®QNSL 8YWF
HMFWLNSL

+NLZW8HJISFWNT 4SJ KZQQ '*" XTQZYNTS (MFWLNWI BWYWFYJL
HMFWLNSL

BNRNQFW@ "HFS GJ WIKZJIJQQJI ZXNSL TSJ TK Y\T INKKJWJSY
7IJKZIJQQNSL 8YWFYJLEASHMRPWINIUNHYNLEBMIMNHQIX XYFW?®
YMINW XIJW[NHJ \NYM F KZQQ" HMFWLJI GFYYJW”™ FSI FWJ WJK.:
XIW[NHJ FSI WIJYZWSNFUKZJPN@NSLUSTWWES JLN 9\T [1JUAXY \NYM
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N R a—
IJUNHY3INNBWEIZXJIX HFS WJIKZJQWTVZXRAQQWWLIS WIKZIJQNSL >
WJIYZWS YT YMXJIWYNMIRWT RFNSYFNS FISHMBWZIBY BXYRMNQJ N
XIW[NHJ

+NLZW8SHJISFWNT 9\T KZQQ +(*' XTQZYNTS 7JKZIQQNSL 8Y\
HMFWLNSL

+NLZW8BHJISFWNT 9\T KZQQ +(* XTQZYNTS 7JKZJQQNSL 8Y\
WJIKZJQQNSL

OMIXJ 1ZYN HMHQJIX XHJIJSFWNTX HTS*LZWFYNTSX FSI XYWFYJ
XIJHYNTS YT IJYIWRNSJ XZHHJIJXX WFYJX

BIJIHYNTS XZ RRFWN MX *SINSLX TK YMJ JSIML"HFSHQWRNWKNTS
INXHZXXJI NS 8JHYNTS +TZW FWJIMFWQNWUII PN XNI KAMWY QALSM. 8

(TUAWNLMY | (:97.( (7.9:(

?2%'759 D 73[)



4S) ITJUMSYQCMFWLNSL 8YWFYJLN O\TWIHUAF7TINZMQIGBNSL 8YWF Y.
9\T 1JUTY \NYM WAWZ JOWGIBWIW\FIWM X WIXZQYX FWJI XZRRFWN_
YMWJIJ JQIJHYWN*HFYNTS XHIJSFWNTX

+NWXY '"*'X FSI +(*'X FWJ FXXISXXMFKILW SILJ UFTSYX X FQ Q INNBIX
WIXUIJHYNWMFWLNSL 8YWFYJISQ@ASIWINMNLZIYY X XMT\ "*'X \NYM -JF
9\T INJIJXJQ MF[J HTSXNXYJSYQ" QT\IJW HTSXZRUYNTS WFYJX
H"HQJX &X IJUNHXWITSSF[JWFLJ YMJ HTSXZRUYNTEEZWFYJIX K
H"HQJ FWIMIJSWNLMIW YMFS YMTXJIEKYWH'MD R IVN KR MIBSW J
MNLMIW YMFS HTSXZRUYNIASYWRYBR KTW WMI KNILIOMIMN SL 8YWEFY
TSQ" MAFMHM"HQJ HTSXZRUYNUOSAMWIKNIMBWIYMFES KTW YMJ R
lzY” H"HQJ \MNHMWISWNLMJIW YMFS YMJ HTSXZRUYNIY WFYJX
H"HQJ 9MJ XZHHJIXX WFYJIJRPXMTKTTY FHMNJ[JX YMJ QT\JXY S.
XZHHIXXKZQ GQTHPX \NYM _JWT XZHHJIXXKZQ GQTHPX KTW F(
P<M KTTY FHMNJ[JX YMJ MNLMJXY XZHHJXX WFYJ UFW"
9\T INJIXJIQ +TW +(*X \NYM TSQ” *[J GQTHPX J]JHJJINSL YM,
MIFIZYN H*HQJ \MNQJ FQQ TK YMJ WJXY TK YMJ GQTHPX FWJ

$999%

Diesel heater Electric heater
consumptionrate (ki) 0.95 0.95
eonaamption rate (Wi 113 133
consumption rate (kW k) 153 201

+NLZW&[IJWFLJ 1ZYN H*HQJ HTSXZRUYNTS WFYJX UJW "*'

4SHJ GQTHPX FWJ FXXJIXXJI KTW (MFWRQSL 8MWEF Y MFWAINIS L JBUY
9\T 1JUTY \NWMZY3 NX FXXWXXYJ HASMFWLNSL QTHFYNTSX FW.
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JSXZWJ GFYYJW~” 84( XNRZQYFSJTZX IJRFSI XHMJIZQJ FSI
2JINHNBYFQQ FSI YMJ OWFSXNY 9JWRNSFQ FWJ NIJFQ QTHFYT
HTS*LZWFYNTSX FSI 1ZY"» H*HQJX +TW RTXY GZX HTS*LZWFYN
WIIZHJIX YMJ SZRGIW TK HMFWLJIJWX SJJIJI P&EMI HKN*THF QQY MK TV
-JFYNSL 97UJ 9\T INJXJQ HMFWLIWX FWJ T39* BIHQAXFYV
HTSINYNTSX 7JHT[IJW” YNRJ NX FQXT FXXJXXJI \MNHM NX YM
FY FYTXU FSI HTZQI UTYJSYNFQQ" GJ ZXJI KTW HMFWLNSL \N
XHMJIZQJ 9MJ RF]WRHR[BANS YNRJ SJJIJI G GQTHP KTW GTY
FUUWT]NRFYJQ”" RNSZYJX GZY YMNX NX WJIZHJI YT RN
INJXJQ -JBYBWTOOMINIXIQ \TZQI XNLSN*HFSYQ" WJIZHJ YMJ S.
SJJIJI KTW GQTHP XHMIJIZQJIW NAYN SHIAWALINGEY J TS

7JKZJQQNSL 8YWFYJL”A 9\T 1JUTY \NYM WJKZJQONMSL NX FXX.
KTTY &QQ GQTHPX HFS GJ ASQU QKT JINYMSILI ZBXYW BYMUQR J I N
FSI FQQ GZY *[J ZSIIW Y MIHIDBFHNSYFQQ HTZQI GJ FS NIJFQ Q
KTW F®TTAYJ MAITWTLIS WJIKZJQQNSL XYFYNTS YT XZUUTWY YM
HTZQI WJYZWS YT YMJ 1JUTY KTW F VZNHP WJKZJQ FIINSL FC
YNRJ

&X ITJUNHY*XNLE® XKW 8HJSFWNT 4SJ KZQQ '*' XTQZYNTS \NYN
JQJHYWNH JQJHYWN*HFYNTSWNDZ HMIF I BWS L) WSE R\INW VRTIZ X ZTFS

1ZY~A HAHQJIX -T\J[JW \NYM -JFYJW 97UJ dYIY " | GIXIHP X RN
XZHHIXXKZQ \NYMFYMEWUSSLTSOQPY .S YMIWMIRIHQJ ZSIJW YM
XYWFYJLA TSQA TSJ GQTHP HFS GJ HT[JWJI \NYM Y\T HMFWLJV
KZQQ +(* XTQZYNTS NX ZSFKKJHYJI GA MJFYJW YAUJ XNSHJ -
1ZYA HAHQIXNRMBHSZRGIW TK GQTHPX YMFY XZHHJJI \NYM 7.
IJUTTYSQ” 8ZHHJIXXKZQ GQTHPX ZSIJW YMNX XYWFYJLA [JHV
RIJINZRRY”A HAHQJ YT *[J NNYY MIHMIFINYM YMNX QFYYJW 1ZYA HA
WJIVZNWANBLYRS SFQ WIJKZJQQNSL XYFYNTS 8HJSFWNT 9MWJJ

“JFYJW 97UJ 4SJ JQJHYWNH IZSNWAMRJI RIKNZRRIX *[J GQTH
JQIJHYWN*JI ZXNSL '"*'X \NYM (MFWLNSL 8WWZNYJHMBWLNSUT¥SN
GQTHRWXI] JQIJHYWN*JI ZXNSL +(*'X \NYM 7JKZTGQNSL+BWW¥FMJL
MJIFJZY”A HAHQJ YMJ GQTHPX FXXNLSJI RNWWTW 8HJSFWNT 9\]
GA +(*'X <NYM -JFYJW 97UJ 9\T | NZIWY E"HOM INKIKNEHRI IXXKZQ J°
\NYM "*'X \MNQJ IZMJ MIARJ WJIJVZNWJIX SNSJ GQTHPX XJW[NH
GQTHP G~ '*'
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§5448

55554
i il
)
> e » o
e o e o e o
- N Scenario Two Scenario Three Scenario Three
Scenario One Scenario One N "
(Full BEB solution) (Full BEB solution) (Full FCEB salution) ("""'dl"';‘?‘*"]ﬂe‘" m'xi:::i::)ﬂe“
Heater Type One Heater Type Two H“::r‘_‘r '°r e Heater Type Two
(electric) (diesel) (electric) (diesel)
d dut Chall i ithout All block 10 block ° BEB 2nd Allblocks
Medium-du allenging withou ocks ocks
Y 9ing 5 FCEB blocks successful with
cycle on-route charging successful successful
successful BEBs
5 blocks
Only 1 block Only 1 block

- successful, ma All blocks served
Heavy-duty successful with 2 successful with 2 Y

cycle need on-route by FCEBs
chargers chargers . .
refuelling station

9 FCEBs and 1 BEB

+NLZWIQIHYWN*HFYNTS XHISFWNT XZHHJXX WFYJ XZRRFW”" U

SIHYNTHUWUXJISYX FS T[JWFQQ +JJY FSFQAXNX NSHQZINSL +J.
FSI JFXJ TK JQJHYWBFXBY NBSYWQ FEXI W E’X AS B Q MXNNLKZN\S]

9MJ WTQQTZY YNRJQNSJIX FWJ GFXJI XTQJQA TS YMJ UWJINHY
GZX YIJHMSTQTLA FSI IT STY NSHQZIJ UFWYX F[FNQFGNQNY” F.

OMJ 'FXJ (FXJ XHISFWNT INJXJQ FSI (3, KIJJY HNIBXINXGX XTI * [
KTTY (3, GZXJX FSKTNYMSY, GZXJIX 9MJI YTYFQ 'FXJ (FXJ XHJ
FSI (3, +JJY YMZX HTSXNXYX TK GZXJIX KWTR

O9MJ WIHTRRJSIJI +JJY FSI NSKWFXY WA BSZAEN THRRQQ XN Y N
XTQZYNTS NX RZIQA&IIXEM® YT '*' WIJUQFHJRJISY WFYNT WJ>
P<M KTTY [JWBY HMFWLIWX RSNIZYITHMFWLIWX 9MNX

HTRUTXNYNTS ZSI1JW 8HIJSFWNT 4SJ KZQQ '"*" XTQZYNTS NX Y
JQIJHYWNH FSI -JFYJW 972UJ 9\T INJXJQ

+TW 8HISFWNT 9\T KzZQQ +(*" XTQZYNTS YMJ WIHTRRJSIJI
HTRUTXNYNTS NXZEZIQQHTBXNXQT +(* WIUQFHIRISYMWHYNK WJ.

GFXJI A" PL KTTY FSI TSJ MAIWTLJIS XYFYNTS FSI UZRU
+TW 8HIJSFWNT 9MWJJ RNJ]JI LWJIIS +JJY \NYM -JFYJW 97U
WIHTRRJSIJI +JJY FSI NSKWFXYWZHYZWKZHDRUIT XGNEKNYT B WX

WIJUQFHJRJSY WFYNT WJIJXZQYNSL NS [ PRWIH QUJTXT G F XSINSTIS
[IJMNHQJX GFXJI TSPUK*KTTY *[JUNY HMFWLIJWX ZYSIJHMFWLJIW
FSI TSJ MAIWTLJIS XYFYNTS FSI UZRU +TW 8HJSFWNT 9MWJJ |
9MUJ 9\T INJIXJQ '"*'X YMJ WIHTRRJSIJI +JJY FSI XSKWFXY
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F KTKXNQQJI GZX YT ?2*" WIJUQFHJRJSY WFYNT WJIXZQYNSL N
P<M KTTY KTZW [JMNHQJX GFXBL TRTH#(' JNUMYYNS
HMFWLIWXWT3YITSMFWLIW FSI TSI MAIWTLIS XYFYNTS FSI UZ

2 2 B

N Scenario Two Scenario Three Scenario Three
Base Case Scenario One : i
i Mixed green fleet
Scenario (Full BEB solution) (Full FCEB solution) (Mixed green fleet ( g

) luti solution)
(diesel and CNG) Hu::rl:'\:::l)nz Heater Type Two

(electric) (diesel)

55555

5 Diese -
Fleet 5 Diesel (30-foot) 10 BEB 3 15 BEB 3
composition by 6 CNG (30-foot) 19 BEB 3 19 FCEB 1 9 FCEB 1 4 FCEB1
2045 8 CNG (40-foot)

Replacement

ratio 11 11 111 11

5in-depot chargers 8 in-depot chargers
Allied 10 in-depot chargers 1 hydrogen station 1on-route charger 1on-route charger
infrastructure - 2 on-route chargers and pump 1 hydrogen station and 1hydrogen station

pump and pump
)

+NLZWJI+QJJIJY FSI NSKWFXYWZHYZWJ HTRUTXNYNTS XZRR

OIMJ JFXJ TK JQJHYWN*HFY NMISFHSFIQMWX NDQ XMMAKXHYWN*HFYNT
\JIJPIF» GQTHP f g FSI 8FYZWIFNIGEDMP YIMJ gVWXWJ ?2*' [JUQT"F
FX YMJN FWJ YMJ JEXNJIXY GQTHPX YT JQJHYWNK~” (TS[IJWX.
MFWIJXY GQTHP YWI XIQTAYPWGEGKMRHRQBXY G QUHNHNE WX MAIY JR

YT JQJHYWNKA”?

SBIJHYNTS @AWIXISYX YMI KFHNQNY”? FXXIXXRISY KTWXIFHM J
[ JUNHY 3INNBWJ

8HIJSFWNT 4SJ KzZQQrUJWMQSNANIE Y HANQ@MFYJW 97UJ 4SJ

JOQIJHYWENMBFP KFHNQNYIIRRIHYKRRNHMNMYWI WIHTRRJISIJI HTSSJHY

YUT\JIJW XZUUQ” WEFYNT NXUTY WMMWLINX FSI 9MJI YSIMHQT W)

HMFWLJIJW UT\JW WJVZNWJI REYNQYIMBET YHADQ WISXYFQQJI HMFWLNS
P<

2JINHNBWHFS UWTHJJI \NYM F UNQTY UJWNTI HTSXNR¥NSL TK
HMFWNKWVTQQTER® GIJLNSXHQZINSL UWTHZWJIRI®MY KEHNQXNYFQ
FIFNQFGQJ QTFI FVY,INITMYP| TMHFIQRFHHTRRTIFYRFEMI K YMJ
HMFWEWWSL YMJ UNQNW UQWWNITV ZEBNYBEFY JAU YWFSXKTWRJIW \NY
UWNRBW”A XIHTSIAWSINBT UWT[NIJ YMJ WIVZNWJI [TQYFLJ U
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HMFWLIJW TUIWFQNIWBWNK"F KZQQ '"YMIIJHZWW IXY HKZFRNHW DSNYY #
YWFSXKTWRJIW \TZQI SJINVFT GPZAYWFRIIKTWRIW UNWNR FW A~
FSI XIJHTSIFW2HF,SIFWA [TQYFLJ

+TW 8HIJSFWNT 9\T KZQQ +(* XTQZYNTS XUJHN*H XTQZYNT
HTSXNIJZIWWFXY @SNYJ MAIWTLIS UWTIZHYNTS WJIVZNWJIX F
NS[JXYRISRINDRNK SXKQQFWX NS MSKWFEXWVHIWYZWI UWTIZHYNT:
WJIJHTRRJISIIKNMNBWWFESXNY FX NY MFX YMJ MNLMJXY TUJWF
UWTUTXJI _JWT JRNXXNTSXOWM FE2VHF BIF W JILLZYONMEI X @ N LI\
UWTIZHJlI [NF MNHEPYWNRHEGR RJYMFSNXWRBKRKWERWENITIS KTW
2JINHNBWWFSXNY

8HISFWNT 9MWJJ RN]JI LWIIBYAIBHYASONFMIMIBMUJ 4SJ JQJHY!
NX HFQHZQFYJI YT MF[J F UJFP KFHN @NWNYIWMAHMWNWNE S YZRRF S
UT\JW FYP< 9MJ T[IJWFQQ UJFP I1JRFSI KWTR HMFWLJWX FSI
HFQHZQFYJI PEXBVWI WIHTRRJISIJI HMTBBUHN VLU U Q™ WFYNT NX
*[J NSUTY HMFWLJIJWX FSI HTSSJHYTWX 9MJ YTYFQ HMFWLJV
YT P<\NYMWTYFQ NSXYFQQJI HMFWELNSL UT\JW TK

Scenaria Twi

Scenario Three

Scenario One Scenario One
(Full BEB solution) (Full BEB solution)
Pilot peri

od (Mixed gr

ed green fle
solution)
375 kW
(chargers)
120 kW
(hydrogen pumps)
— Total 495 kW

~150 kW charger
load pilot capacity

Demand exceeds Variable depending

Power demand
on hydrogen source

175 kVA step-up
transformer
(208Vv—>480V)

Upgrade to 1,000
kVA transformer
(13.8kV— 0.48kV)

Transformer requirements

Multiple in-depot

N/A

Hydrogen

Existing
transformer likely
insufficient;
upgrade required

5 chargers x 150 kW

(750 kW installed)
with 10 connectors
(2:1 ratio)

refuelling station
(off-site
production)

Charging/refuelling
infrastructure

chargers
(to be scaled based
on fleet size)

1in-depot charger

+NLZWBZRRFWHAHNQNYW FSKWF XY WIAHYNAWIR J ZHISEWNT

OMJ UJFP KFHNQNY”? JQJHYWNHNY” IJRFSI TK\BNNVMIFWNT OMWJJ
H"HRIFIFYIW 9OXTDINIXBNQX HFQHZQFY PIKYNYBMWIMAIWTLIS UZRU UT\
FY P<9MJ T[JWFQQ UJFP IJRFSI KWTR HMFWLJWX FSI MM IWTL.
GJ P< 9MJ WIHTRRJSIJI MUSSSIWYRZWUQ” WFYNT NXUTY\NYM J
HMFWLIWX FSI HTSSIJHYTWX 9MJ YTYFQ HMFWLIW<UT\JW W
\NYM YTYFQ NSXYFQQJI HMFEWWLNSL UT\JW TK
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SBIHYNTS UWUINXIBMX JHTSTRNH FSFQAXNX UIJWKTWRII KTW YM
XHISFWNTX HTRUFWJI YT YMJ '"FXJ (FXJ XHXSBWNHEYNIINMSI Q F S

OMJ YTYRRIFHTXY HFUNYFQ FSI TUIJWFYNTSFQ FXXTHNEF
XHISFWNT INJXJQ FSI (3, YT RNOQ@EWTE5]

'A HTRUFWNXTS YTYFQ +JJY IJHFWGTSN_FYNTS NS 8HJSFWNT

RNQQBIT:S \NYM -JFYJW 97UJ 4SJ JORNYQBENS FSI

\NYM -JFYJW 92UJ 9\T INJXJQ OTYFQ +JJY IJHFWGTSN _F
+(*" XTQZYNTS \TZQI| RINGQIN5:S 9TYFQ +JJY IJHFWGTSN _
8HIJSFWNT 9MWJIJ RNJ]JI LWJIJS +RNQOBEGS HTXYXNYM -JFYJIW
9AUJ 4SJ JQJHYWNRNG®SBT:S \NYM -JFYJW 92UJ 9\T IN.
S8HIJSFWNT 4SJ KZQQ '*' XTQZYNTS \NYM -JFYJW 92UJ 9\T IN.
QT\IJXY YTYFQ HTXY G~

O9IMJ 9TYFQ (TXY TK 4\SIWMWHXII ORAJ KHWYSFWNT INJXJQ FSI

RNQQ35T:S KTWTTY INJXJQ GZRNX @B%TS KTW
KTTY (3, GZXJX FBMQQITS KTWTTY (3, GZXJX .S HTRUFW|
YMJ 9(4 KTW YMJ KTQQTINSL ?2*'X FWJ FX KTQQT\X

AR P<M KTTY \NYM -JFYJW 94UJ 4S R NIDIBIHYSV N H

&R P<M KTTY \NYM -JFYJW 92UJ 9\RNQ\QJXTO

+(* PL KTTY RNQOQ3BTS

4l fip )
ojfaloles
ey AL, ARSI e O

i Heater Type One Heater Type Two
(diesel and CHO) (electric) (diesel) Heater Type One

Heater Type Two
(electric) (diese

. - BEB: BEB:
Totalcostof | 20-foot diesel bus: $1.01 million $3.48 million $3.46 million
ownership | 30-foot CNG bus: $0.94 million $3.48 million $3.46 million $5.13 million FCEB: .FCEB-

(NPV, 20245) 40-foot CNG bus: $1.17 million $5.13 million $5.13 million
3 [LL] . minor

Fleet-wide cost
to 2025 $35.5 million $73.3 million $72.9 million $101.7 million $86.8 million $78.4 million
(NPV, 20245)

+NLZWIB8ZRRFWA TK JHTSTRNH FSFQAXNX G XHIJSFW
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T P<M KTTY \NYM -JFYJW 97UJ 9\T INJXJQ MFEFX YMJ QT
YMJ FI[IJWFLJ 9(4 TK YMJ HZWWJSY HXJYUQ HFELIZRVSIG Z X JI X

SIJHYNTS BWIXI®ME IJS[NWTSRISYFQ QNKJ H"HQJ FSFQ"M"XNX
IJYIWRNSJ ,-, WIIZHYNTSX TK YMJ YMWJJ JQIJHYWN*HFYNTS X
(FXJ XHISFWNT INJXJQ FSI (3, I9IMJI 'FXJ (FBJ XHXSWINNT I
XIJHTSI MNLMJIXY TIZRINXKNTBEX RKHISFWNTXK IJVBHISFWNT 9\T KZC
+(*" XTQZYNTS \NYM LWJJS MAIWTLIS MFEX YMJ MMNMLWMXY JRI
\MNHM NXJWISMNLMIW MBKS (FXJ XHJSFWNT INJXJQ FSI (3,
O\T KZQQ +(*' XTQZGNIZI MNMRMWMTLIS MEX YMJ QT\JIXY JR

Y(4 JVMNHM NMIMWISQYT\IJW YMEFXJ (FXJ XHISFWNT INJXJ(
(3,

&

Base Case Scenario Two Scenario Two
Scenario (Full FCEB solution) (Full FCEB solution)
(diesel and CNG) with green hydrogen with blue hydrogen

GHG emissions (tC0.eq) 33,718.43 39,142.18 17,969.18

Percent difference from

Base Case +16.1 per cent 46.7 per cent

Ranking | Second highest emitting scenario Highest emitting scenario Lowest emitting scenario

+NLZWJIB8ZRRFW” TK PJN 1(& WIXZQYX

SIHYNTUWIXFSHYSXKFQ FSFRIPNNDNBBOWFSXNYcX XYWFYJLNH IJHFV
UQFS G FUUQANSL F XTHNFQ JVZNY”™ QJSX YT IJYJWRNSJ \MN
YMJ RTXY NSIVZNYFGQJ 9MNXTXZHXNHSEBWAWRSNSNK NIMI KTHZX
YT JSXZWJ YMJ HQJFSJXY FSI SJ\JUXY UZGQNH YWFSXNY YJHM
XTHNFQQ” ZSIJWUWN[NQJLJI HTRRZSNYNJX NS YMJ HNY”" 9MJ
GN FSFQMNXZBIRNSFYNTS FANIRNNBMFMWI XXYFXMEQY [FWNFGQJ’
7TZYJIJX YMFY YWF[JWXJ YMWNYMM YMDRRANIWMYINYX NSYIJWXJIH
INXFITFSFHWTXX YMJ [FWNFGQJX FWJ IJJRJONENLNHNBSYXTHNFC
IOWFSXNYYWTFXYRAXZIQIHYIWWXW TR F XTHNFQ XYFSIUTINVGINIW S 1JX
TKOWNTWNYA FWJ 8TZYM 7NILJ JZSRTWJI 7TFI (TQQ@XWUNY FQ
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SBIHYNTS UWJIXTFSWNXP FXXIXXRISY TK YMIFXWFIEXMWNINGIY T ?*

I9MI +FNQZWJ 2TI1JX FSI *KKJHYX &SFQAXNX +2*& UWTHJ
UMFXJX WNXP GWJFPIT\S J[FQZFYNTS FSI UWNTWNYN_FYNT
UWTOJHYQX[MNLWUNXPX FSI UWNTWNYN_J YMJ RTXY NRUTWYF
RNYMNORBYFSI HTSYWTQ

*TYWJIRJ WNXPX NSHQZIJ NSFIJVZFYJ YWFENSNSL WIXTZWHJX \I
QJI[IRXIGZX TUIJWFYNTSX FSI RFENSYJSFSHJ 4HHZWWJSHJ TK
[JJRJI MNLM LN[JS YMFY YJHMSTQTLNJX TK GTYM FSX FSI +(
YWFNSNSL WIXTXMPVHINRMQW YORMI ZSF[FNQFGNQNY”" TK XUFWJ L
WIVZNWII KTW GZX RFNSYJSFSHJ RFA* FOQXT FKKJHY YMJ XJW
FSI 45*=

Extreme risks associated
with transit electrification

Inadequate training resources
Bus operations and maintenance

Unavailability of spare parts and
components for bus maintenance

+NLZWJI+2*& WNXP FSFQAXNX TZYHTRJX

S8IHYNTS OMISHQZIJIX \NYMWRN RIONER FAHNSINFSFQAXNX YT HTF
8HIJSFWNT 4SJ KZQQ '*' XTQZYNTS \NYM GTYM MJFYJW YAUJIX
FSI 8HISFWNT 9MWJJ RNJJI LWJJS +JJY \NYM GBYRMQMENYIW Y-
FHWTXX PJA HWNYJWNF NSHQZINSL HFWGTS JRNXXNTS WJIZH
JKKJHYN[JSIXX &X F WJIXZBOY STHWXNNYS FSKRORN'X' XTQZYNTS
9AUJ 9\T INMERXQYMJ LWJIFYJXY *SBOISHWMNT [FPZXZQQ +(*' XT
ZXNSQJIJHY WIQWMWFXMJ QTV\IXY *SFQ XHTWJ FSI NX YMJ QJFXY
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6 XPPDU\

IMI+ZQQIIJY ?2IWT *RNXXNTSX ;IJMNHQJIUWRUYURIIXISXITFYWHFQ ¥«
HTSHQZXNTSRINNHNBWIWFSXNYcX KZQQ +JJY IJHFWGTSN_FYNT

8HISFWNT XJQJHYNTS

IMI YMWJIJ XHISFWNHXN FEXWNXXA3J KZQQ '*' XTQZYNTS 8HJISF
XTQZYNTS FSI 8HISFWNT 9MWAIMFRNRFJIJFISW FLS X+ FBYM INXFI[FSY]

&X ITJUNHY3INLINWJIBHISFWNT 4SJ KZQQ '*' XTQZYNTS UWT]
NRUQJRJISYFYMNTSNYKIYMIW -JFYJW 92UJ 4SJ JQJHYWNH TW
INJXJQ USMUTWIRQQTZY UQFS \TZQIl XYFWT JRNGIXXFS *W XY
UZWHMFXJI NS OMJ +JJY \TZQI GJ KZQQPMIMWN AKX X YAFDSI I TYS
e P<M KTTY G~ FSI\TZQI WIVEXWMMFWNSWX FSI Y\T
WTZYJ HMEFWLJW X

&I[TFSYFLJX

SWTOJHY HZTQY X JJY JQJIJHZ2WINHNSWWE SIHNY YMWTZLM 8HJ
4S) KZQQ '"*" XTQZYNTS RMNAQMNETTXY KTW -JFYJW 97UJ 4.
JQIJHYWNH RBSQQ3TS KTW -JFYJW 97UJ 9\T INJXJQ

9TYFQ HTXY TK IMIIWKAMKOW '** P<M KTTY \TZQI GJ
RN Q Q36T S KTW -JFYJW 97UJ 4SJ JRNHQAEBYS FSI
KTW -JFYJW 97UJ 9\T INJXJQ

+QJJY XQJJY XN_J \TZQIl WIREFENS YMJ XFRJ FX YMJ HZWWJ

INKJ HAHQJ ,-, JRNXXNTBWIWINEH YHNHSX ,-, JRNXXNTSX KT
4S) KZQQ '*' XTQZYNTS \TVZ@IJ®IW -JFYJW 92UJ 4SJ JQJ
FSI Y(4 JKTW -JFYJW 92UJ 9\T INJXJQ

YNXFI[FSYFLJX

+FHNQNY” UJFPHUISRRBNT 4SJ KZQQ '*' XTIZZYNABSANYM MJ
“JFYJW 97UJ 4SJ JQJHYWNH NX HFQHZQFYJI YT MF[J F U.
TK P<
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+NLZWJI&I[FSYFLJX FSI INXFI[FSYFLJX TK 8HIJSFWNT 4SJ KZ

&X TJUNHYINLNSVIBHISFWNT 9\T KzZQQ +(* XTQZYNTS UWT
NRUQJRJISYFYNTS THKIWTUXWINRQTZY UQFS \TZQI XYEFWY \NYM

UZWHMFEXJI NS OIMJ +JJIY \TZQI GJ KZQQ TINWWHINXIXYGIF®JIITH
+(* PL KTTY G~* FSI\TZQBWMVIWNWIIS XYTWFLJ XYFY
UZRU

&I[TFSYFLJX
+QJJY XQJJY XN_J \TZQIl WIREFENS YMJ XFRJ FX YMJ HZWWJ

INKJ ("HQJ ,-, JRAIMXMNMNXXI H*"HQJ JRNXXNTSX KTW 8HJSF\
XTQZYNTS WFSLJ KWZRIVNYM GQZJ MAIWTLISY{MTJV
\NYM LWJJS MAIWTLJIS
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YNXFI[FSYFLJX

SWTOJHY HITIXYUWTOJHY HTXY KTW 8HJSFWNT 9\T KZQQ +
RNQ Q3BT S

9TYFQ HTXY TK IMIJWMMKTW YMJ +pL KTTY \TZQI GJ
RN Q Q3BT S

+FHNQNY”? FXASXNRISMAIWTLIS UWTIZHYNTS MFEFX YMJ MN
HTXYX TK FS» UWTUTXJI _JIJWT JRNXXNTSX YWFSXNYNTS TI

+NLZWJI&I[FSYFLJX FSI INXFI[FSYFLJX TK 8HIJSFWNT 9\T K2ZC

&X ITJUNHYINLNSVIBHISFWNT 9MWJJ RNJ]JII LWJIIS +JIJY UWT]
NRUQJRJISYFYNTS TK "*'X BOIMTYMMXAIDROMZY UQFS \TZQI XYFWY \
T UZWHMFEFXJIlI NS FSI YMJ *WXY +(*'X UZWHMFXI\NNM A
-JFYJW 972UJ 4SJ JQJHYWNH NS YMNX XHJSFWNT YMJ +JJY \T
TK [JMNHQJX GEXJI TSP<M KTTY FSI[IWSHQJX G+FXJI TS

PL KTTY G~ FSI\TZQI WIIVWANWHMH W NBWX ZY3 IHMFWLIW
FSIMTSJ MAMNWTLIS XYTWFLJ XYK YNIVEHAVEDXWBREWMFY JW 97UJ 9\T
INIJXJQ NS YMINMX XBIBREWANIN &¢J KZQQ” YWFSXNWNHAQJIX YGIFR HJI.

(TUAWNLMY | (:97.( (7.9:(

?2%'759 D 73[)



o ¢ Gl
TS *! P<M KTTY FSI[MXWINMQJIX GFXJII TS PL KTTY G*

NTZIQWIVZNWI IONLTWY HWMSF W LIWNXT ZVS IHIMSFW S IWM FISNTLJI S
XYTWFLI XYFYNTS FSI UZRU

&I[FSYFLJX

+QJJY XQJJY XN_J \TZQIlI WIRFNS YMJ XFRJ FX YMJ HZWW]J

+FHNQNY” UJFBMJRHSWFQQ UJFP IJRFSI KWTR HMFWLJW
UZRUXZOYT GJ YT P<IJUJSINSYMWBIFYIJWFBTEWI*YMJ

INKJ ("HQJ ,-, JRAMXNIMEKI HA"HQJ JRNXXNTSX KTW 8HJSF
LWJJS +JJY WFSLJ KWMRJIJVNYM GQZJ MAIWTLJIS FSI -JFYJ

9\T INJXJQ YT Y(4 JUNYM LWJJS MAIWTLJIS FSI -JFYJW
JQIJHYWNH

YNXFI[FSYFLJX

SWTOJHYOHMIXYWTOIHY HTXY KTW 8HISFWNT 9MWJIJ RN]J

RN QQ3bT S \NYM -JFYJW 97UJ 4SJ) JQINIKQVYAMYB FSI
\NYM -JFYJW 97UJ 9\T INJIXJIQ
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+NLZWJI&I[FSYFLJX FSI INXFI[FSYFLIJX TK 8HIJSFWNT 9MWJJ |

+FHNQNY”?N FXXJIXXRISY

OMI WIVZNWII KFHNQNY”™ WIYWT*YX FWJ FXXJIXXJlI KTW 8HJSF
9\T KzZQQ +(*" XTQZYNTS FSI 8HIJSFWNT 9MWJJ RN]JI LWJJS
YMJ WIVZNWJIRJISYX KTW JFHZRIDNHHINSFRWHFS XN [IWTZQI HTSI1Z
RTWJ IJYFNQJI JSLNSJIJWNSL FXXJIJXXRJISY GIJKTWJ XYFWYNSL

8HISFWNT 4SJ KZQQ '*' XTQZYNTS

SYNQNYAN UT\IMWMTWZ2UNURQUNQTY UJWNTI YMJ HZNLWINBRY KFHN
QTFI TKP;&HTZQI MFSIQJ YMJ IIJRNSIHWMKWMW -YMJIW
KFHNDRQNM WIVZNWIFYJAU YWFSXKTWRJWW N FRBIA
XIJIHTSIKEWSINSDT UWT[NIJ YMJ WJIVZNWJI [TQYFLJ UTYJSY
TUIWFYNTFKZ QW' +JJY YMJ HZWWJSY YWFSXKTWRJIW \TZ
NSYT F P; & WFSXKTWRJW UMWYNNREBEW" XIHTSI[F@YFRMNX
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o ¢ Gl
YWFSXKTWRJIJW \TZQIl XZUUQ” YMJ KFHNQNY”*cX UJFP I1JR
UTYJSYNFQ KTW YMJ HMFWLJWX 9MJ FIIJI YWFSXKTWRJW
WIUZWUTXII™MSB XYAWU[TQYFLJ YT ; KTW YMJ WIXY TK Y M.
OIMI X\NYWMGTTAFQI SJJI YT&EJ ;

(MAWLSUT\JONS NS8SIUTY HMFWLIJWX \TZQI GJ WJVZNWJI 9M
\TZQI GJ ZU WAANYM YTYFQ NSXYFQQJI HMFEYISN FLUJFRW T
HMFWLNSL IJRFB« TK

S8HIJSFWNT 9\T KZQQ +(*" XTQZYNTS

-AMWTLIS 1JQN[IWA FSIT XYT2IFNBH NBBYOMWTFISXNY \NQQ MF[J
HTSXNIIJW \MIJYMJIJW YT RENSYFNS MAIWTLJS XZUUQNJX YM)
TW INVZNI -"ITWTLJS 1-

-AMWTLIS XYRBWBEMWTUTXJIlE QTHFYNTS TK MAIWTLIS XYTW
NSXYFQQFYNTS NX NS YMJ STWYM\JIXY UFWY TK YMJ UWTL
HZWWJSY (3, KZJQ XYFYNTS

BFKJ&X MAIWTLIS NX TITZWQJIXX FSI GZWSX NS[NXNGQ”" F
XFKJ XYTWFLJ FSI MFSIQNSL \TZQI SJJI YT GJ HTSXNIJWJI

8HIJSFWNT 9MWJJ RN]JI LWJJIS +JJY
YNQNYN UT\IBFRZBYMBHISFWNT 4SJ KZQQ '*" XTQZYNTS

(MFWLNSL UR\ZWNSAX \NY-MFYJW 972UJ 4SJ JQJHMNWAWNH *[J
HMFWLIJWX \TZQI GJ WJVZNWJI 9MJ HMFWRJIW UM \Y WY FITZ Q
NSXYFQQJI HMFWLN®I<KRSIN\FWUTKRP HMFWLNSL IRRESI TK
ZXNSLX \NY-MFYJW 972UJ 4SJ INJIJXJOQTYIJNMMWINS/X \TZQI
WJIVZNWJI 9MJ HMFWLJIJW UT\JR<\NX@IYCGIIYEQ NBEXYFQQJI F
UT\JW TK P<FSI F UJFP HMFWLNSL PXRFSI TK

8THNFQ FSFQAXNX

&X 8IJHYNBFZYQNSIX XUIJHN*H XTHNFQ JVZNY”A HTSXNIJWFY
NSYIJWXIHYNTSFQNY” TK XTHNFQ 2NXHINBIVYF LK Y YWNESXN YN WNI B
GFXNIXMJI2JINHNBYOWFSXNY WTZYJRXXMHENFVYIWI\NYM YMJ MN
NSYIWXIHYNTSFQNY”? TK XNSHNK@INXSHWVSWEMK¥ 7NILJ
JZSRTWJ 7TFI -TXUNYFQ (TEQUIBBIZYM[NJI\
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o ¢ Gl
ITNXP FSFQAXNX

& HTRUWJIMJISXN[J WNXP FXXJXXRJSY TK 2JINHNSJ -FY 9WF.
HTSIZHYJI ZXNSL FS +2*& KWFRJ\TWP 9MNX NIJSYN*JX J[FQZ
WNXPX FHWTXX PJ"» ITRENSX NSHQZINSL KZSINSL YJHMSTC
YWBNSN

O9MJ RTXY XNLSN*HFSY WNXPX FWJ FXXTHNFYJI \NYM \TWPKT
HFUFHNY”" & XMTWYFLJ TK FIJVZFYJQXJIYWNWFNYBI WANYAK K MUAYK HXT
YT TUIWFYNTSFQ NSJ,HNJSHNJX XFKJY” NSHNI33IRNEGBW QI
QNRNYJI RENSYJSFSHJ WIXTZWHJIX FSI YMJ ZSF[FNQFGNQNY”"
WIXZQY NS QTSLIW [JMNHQJ IT\SYNRJX NSHWJFXJI HTXYX FS

AYMIW WMMNNNMWNYA WNXPX NSHQZIJ NSXZ,HNJSY HFUNYFQ TW T
FOQNLSRJSY TW JVZNURJSY UWTHZWJRJSY FSI ZSHIWYFNSY”" |
FSFQAXNX ZSIJWXHTWJIX YMJ SJJI KTW UWTFHYN[J "RNYNLF?®
\TWPKTWHJ IJ[JQTURJSY [JSITW IN[JWXN*HFYNTS FSI HTTWIN
YT JSXZWJ F XYFGQJ FSI WIXNQNJISY +JJY YWFSXNYNTS

.S XZRRFW”A YMJ YWFEFSXNYNTS YT ?2*' X FXS[TTHNEFX JFMBIXAKNS
FIFNQFGNQNY” TK YWFENSNSL WJIJXTZWHJX FSI XUFWJ UFWYX
LZNIJ WNXP RNYNLFYNTS FSI HTSYWTQ JKKTWYX

2ZQMMNWNYJIWNFRIEPINIXINFSFQMXN X

OT IJYIWRNBWIKIWWII XTQZYNTH NGBRIJUW S OLFH FYTVENH TXRYIZH{ A
HTSHQZIJX \NYMWNRAONFAR FFAHNSUIN FSFQAXNX WNJHRRQUGWNSL
JOQIJHYWNXHBESNWSITX

8HISFWNT 4SJ KZQONYMX-TUGXYWTS UJ 4SJ JQIJHYWNH
8HIJSFWNT 4SJ KZQQ '*' XTQZYNTS \NYM -JFYJW 9~UJ O\T
S8HISFWNT 9\T KZQQ +(*' XTQZYNTS

8HISFWNT 9MWJJ RNJJI LWJIJIS +JJY \NYM -JFYJW 97UJ 45S
SHISFWNT 9MWJIJ RNJJI LWJIJIS +JJY \NYM -JFYJW 92UJ 9\

*FHMQJHYWNXHESRWAFQZFYJl FHWTXX PJA HWNYJWNF NSHQZII
WJIIZHYNTSX JFXJ AKIHTWEKKINY NTESIXFSFQAXNX SMISEQWX NS
4SJ KZQQ '"*' XTQZYNTS \NYM -JMFJWSI "YMBDLUTWIRYILP *SFQ Xt|
1ZJYMNX XHMSEFENSNFMMMIXY -, JRNXXNTSX MNLMIKNNEXI FSI
HTXY XF[NSLX UFNWJI \NYM F WJUQFHJRJISY WFYNT
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9MJ XJHTSI LWJIFYJXY [FQZJ NX 8HJSFWNT 4SJ KZ®SYU '*' XTQ
JOQIJHYVBNBISFWNT 9\T KZQQ +(*J XTGBT SI MFX YMJ QT\.
*SFQ XHTWJ FSI NW MMIUYIFIKSY
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BOMJ 5FWNX &LMIURISYJIl 3FYNTSX +WFRJI\TWP (TS[JSYNT
(MFSLJ

B (NYA TK 2JINHNSJ -FY *S[NWTSRJIS[FNQFGWFR.
MYYUX \W\ RIJINHNSJIJMEY HFEBHNVYWSRJISY
MFQQ WJIXTZWHJIX )THZRNSWBYSYNWTSRIBFRQ\TWP UIK

BS8MFUJ >TZW (NY~A *S[NWTSRJSYFQ +W&RFNDWEQJ
MYYUX XMFUJATZWHNY” RIINHNEWWRY\RWBS[NWTSRJISYF

B 2IJWT *RNXXNTS X OWFSXNY &[FNQESIQJ
MYYUX \W\ NSKWEXYWZBREWINMEKEPMBWIXNTSX NSIJ]
JSL MYRQ
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https://www.medicinehat.ca/en/government-and-city-hall/resources/Documents/City-of-Medicine-Hat-Environmental-Framework.pdf
https://www.medicinehat.ca/en/government-and-city-hall/resources/Documents/City-of-Medicine-Hat-Environmental-Framework.pdf
https://shapeyourcity.medicinehat.ca/environmental-framework
https://www.infrastructure.gc.ca/zero-emissions-trans-zero-emissions/index-eng.html
https://www.infrastructure.gc.ca/zero-emissions-trans-zero-emissions/index-eng.html

