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Meeting on College Green Takes on a Whole New Meaning These Days for 
the Red and the Blue
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j" G(1.7,:"('"Z$2.+

j" K271:/B"A$.2/$

j" 0&2-12/$"2.-"*&('$++,(.2:"A/1-$./"
6++$)H:B

j" O.-$&;&2-12/$"6++$)H:B

j" d,7$"*&(@(+/"G(1.7,:"'(&"I$+$2&7R

j" A$.,(&"I(1.-/2H:$

j" *$.."*&('$++,(.2:"A/2b"6++$)H:B

j" O.,@$&+,/B"G(1.7,:X

j" S&1+/$$+"('"/R$"O.,@$&+,/B"('"
*$..+B:@2.,2

One of Penn’s greatest 
strengths is its ability 
to assemble resources 
from both academia and 
administration, and to 
mobilize the enthusiasm, 
expertise, and dedication of 
its faculty, staff, and students 
in finding solutions to complex 
societal issues. 
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A plan which involves the entire 
Penn community in the effort 
to reduce campus carbon 
emissions

3 Executive Summary



 15      

SR$"&$7())$.-2/,(.+"('"/R$"!"#$%&'()*&#+,(
-"%,"2&$")$2+1&2H:$X"27R,$@2H:$X"2.-"
7(.+,+/$./"9,/R"/R$",)Q$&2/,@$+"2++(7,2/$-"
9,/R"*$.. +̂"+1+/2,.2H,:,/B"2+Q,&2/,(.+3"SR$+$"
&$7())$.-2/,(.+"7(./&,H1/$"/(")$$/,.;"*$.. +̂"
+1+/2,.2H,:,/B"2+Q,&2/,(.+"2+"'(::(9+W

!" >?'(',&#5'(-',,(*+$$7,#&D($70&(
*+,&5#47&'(&+(&?'(A+%"(+1(','5AD(
*+,0'5I%&#+,3">.$&;B"7(.+1)Q/,(."
&$Q&$+$./+"/R$":2&;$+/"$.@,&(.)$./2:"
2.-"[.2.7,2:"7()Q(.$./"('"*$.. +̂"
(Q$&2/,(.+i

!" -',,($70&(#,I'0&(#,(?#A?R/'51+5$%,*'(
5',+I%&#+,0(%,6(,'<(*+,0&57*&#+,E(%,6(
',075'(&?%&(47#"6#,A0(%5'($%#,&%#,'6(%,6(
+/'5%&'6(&+(07//+5&(-',,O0(070&%#,%4#"#&D(
$#00#+,K(6"9$::]-$+,;.$-"2.-"9$::]
H1,:/"72)Q1+"72."),.,),U$":,'$"7B7:$"
(Q$&2/,(."2.-"1/,:,/B"7(+/+X"2.-"
)2,./2,.,.;"2"R$2:/RB",.-((&"2.-"
(1/-((&"$.@,&(.)$./"'(&":$2&.,.;X"
/$27R,.;X"2.-"&$+$2&7Ri

!" 2I'5D('S+5&(0?+7"6(4'($%6'(&+('$45%*'(
070&%#,%4"'(&5%,0/+5&%&#+,(&+(5'67*'(
'$#00#+,0(%,6(*+,A'0&#+,K(d$R,7:$"
1+$"R2+"2"+,;.,[72./"$b$7/"(.":(72:"
$.@,&(.)$./2:"l12:,/B"2.-"(."*$.. +̂"
:,@2H,:,/Bi

!" -',,O0(*+$$7,#&D($70&($#,#$#G'(
7,,'*'00%5D(*+,07$/&#+,(%,6(5'*D*"'(
<%0&'3"E.-,@,-12:"7(.+1)$&"7R(,7$+"
R2@$"2."$.(&)(1+",)Q27/"(."92+/$X"
R2.-:,.;"7(+/+X"2.-"$.$&;B"1+$i

!" -',,($70&('67*%&'(#&0(0&%H'?+"6'50(&+(
$''&(&?'(',I#5+,$',&%"(*?%""',A'0(+1(&?'(
17&75'K"6"Q&$Q2&$-"7,/,U$.&B",+"/R$"H$+/"
+/&2/$;B"/("),/,;2/$"$.@,&(.)$./2:"
/R&$2/+3"



 16  

!" SR$"0G* +̂"7(./,.1$-"(1/&$27R"2.-"
$-172/,(."$b(&/+X"+17R"2+"2"+/&(.;"
9$H+,/$"Q&$+$.7$"2.-"/R$"7&$2/,(."('"
2"&(H1+/"7())1.,72/,(.+"Q:2.3

!" SR$"A1+/2,.2H,:,/B"S$2)X":$-"HB"
*$.. +̂">.@,&(.)$./2:"A1+/2,.2H,:,/B"
G((&-,.2/(&X"9,::")2.2;$"
+1+/2,.2H,:,/B"Q&(a$7/+X"2.-"$-172/,(."
2.-"(1/&$27R"Q&(;&2)+3"SR,+"(_7$"
,+"2./,7,Q2/$-"/(";&(9"2.-"/28$"(."
$?Q2.-$-"&$+Q(.+,H,:,/,$+"/("$.+1&$"
/R$"&(H1+/",)Q:$)$./2/,(."('"/R$"
!"#$%&'()*&#+,(-"%,3

!" SR$">.@,&(.)$./2:"A1+/2,.2H,:,/B"
6-@,+(&B"G()),%$$"9,::"7(./,.1$"
/(")$$/X"@$/".$9",-$2+X"2.-")(.,/(&"
Q&(;&$++"('"/R$"Q:2.3"6+">A6G"
,+"7()Q&,+$-"('")$)H$&+"'&()"
2"@2&,$/B"('"H278;&(1.-+"2.-"
&(:$+X"/R$+$"+/28$R(:-$&+"+$&@$"2+"
+1+/2,.2H,:,/B"2)H2++2-(&+"/("/R$,&"
7(.+/,/1$.7,$+"2.-"/R&(1;R"/R$)"/("
/R$"O.,@$&+,/B"7())1.,/B"2/":2&;$3

!" 6..12:"'1.-,.;"R2+"H$$."H1-;$/$-"
'(&"8$B"Q&(a$7/+"g+$$"6QQ$.-,?"YhX"
9,/R"Q&(Q(+$-"$?Q$.+$+"71&&$./:B"
1.-$&"&$@,$93"A$.,(&"2-),.,+/&2/(&+"

9,/R"H1-;$/2&B"21/R(&,/B"2&$"
2QQ&,+$-"('"/R$"!"#$%&'()*&#+,(-"%, +̂"
;(2:+"/("$.+1&$"/R2/"'1/1&$"'1.-,.;"
Q:2.+"2&$"-$@$:(Q$-"/("7(./,.1$"
,)Q:$)$./2/,(.",./("/R$"'1/1&$3

!" `$B")$/&,7+"'(&"+177$++"2&$"
)(.,/(&$-"2.-"&$Q(&/$-"&$;1:2&:BX"
2.-"2&$"$2+,:B"2@2,:2H:$"/("$@$&B"
)$)H$&"('"/R$"*$.."7())1.,/B"
/R&(1;R"/R$"0G*"9$H+,/$"g9993
1Q$..3$-1m+1+/2,.2H,:,/Bh3

!" 6"&(H1+/"7())1.,72/,(.+"Q:2.X"
:21.7R,.;",."K2::"5MMCX",+"-$+,;.$-"
/("H(/R")(/,@2/$"2.-"$-172/$"/R$"
*$.."7())1.,/B"2.-"&$Q(&/"(."
/R$"O.,@$&+,/B +̂"Q&(;&$++"(.",/+"
7()),/)$./3

!" 6"-$-,72/$-"0&$$."K1.-"'(&"
+1+/2,.2H,:,/B"Q&(a$7/+"9,::"H$"
:21.7R$-",."K2::"5MMCX"/(")28$"
2@2,:2H:$";&2./+"('"1Q"/("n4MXMMM"/("
2.B")$)H$&"('"/R$"*$.."7())1.,/B3"
6"Q&(a$7/"9,::"H$"+$:$7/$-"'(&"'1.-,.;"
H2+$-"(."2H,:,/B"/("7R2.;$"H$R2@,(&X"
$-172/$X"(&",)Q:$)$./"+(:1/,(.+"
/R2/"&$-17$"72)Q1+"$),++,(.+"2.-"
,)Q&(@$"+1+/2,.2H,:,/B3

D%'?+"'#6#.#()*

E)Q:$)$./2/,(."('"2."$.-$2@(&"2+":2&;$"2.-"7()Q:,72/$-"2+"2"O.,@$&+,/B"+1+/2,.2H,:,/B"Q:2."
-$Q$.-+"(."/R$"+1QQ(&/"2.-"$.-(&+$)$./"('"/R$"S&1+/$$+"2.-"/R$"O.,@$&+,/B"Q&$+,-$./"2.-"
/R$"+$.,(&"2-),.,+/&2/,(.X"2+"9$::"2+"$./R1+,2+/,7"Q2&/,7,Q2/,(."('"/R$",.+/,/1/,(. +̂"+/1-$./+X"
'271:/BX"2.-"+/2b3"*$.. +̂",)Q:$)$./2/,(."+/&2/$;B",+"-$+,;.$-"/("$-172/$"2.-")(/,@2/$"*$.. +̂"
DMXMMM]Q$&+(."7())1.,/B"/("&$-17$"72)Q1+"72&H(."$),++,(.+X"2+"9$::"2+"/("$.7(1&2;$"*$.. +̂"
$?Q2.+,@$"2:1).,".$/9(&8"2.-"$?/$&.2:"7())1.,/B"/(":,@$")(&$"+1+/2,.2H,:,/B3"67R,$@,.;"/R,+"
+R2&$-";(2:"&$l1,&$+"+,;.,[72./",.Q1/"2.-"27/,(.+"'&()"$27R"+7R((:"2.-"7$./$&"(."*$.. +̂"72)Q1+3"
G()Q(.$./+"('"/R$"+/&2/$;B",.7:1-$W

3 Executive Summary



 17  





Introduction4



 20  

4 Introduction
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“Certain places, through the peculiar combination of physical, cultural, 
and, perhaps, spiritual characteristics, inspire people to care for their 
community. These are the places where sustainability has the best 
chance of taking hold.” - Muscoe Martin, School of Design
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“Achieving sustainability will 
not come easy. Differences 

and disagreements over 
how best to pursue common 

goals will inevitably arise. 
We can’t play down our 

differences—nor should we. 
That is part of the beauty of 

living in a free society.”      

- President Amy Gutmann
to the United Nations, 

November 2007
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5.1 Carbon Reduction Action Plan
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/("&2.8"2/">.$&;B"A/2&"<4"(&"2H(@$X")$2.,.;"
,/"R2+"/("Q$&'(&)"H$%$&"/R2."<4"Q$&7$./"('"/R$"
H1,:-,.;+"('",/+"/BQ$"g9993$.$&;B+/2&3;(@h3"

S("1.-$&+/2.-"/R$"Q(/$./,2:"72&H(."&$-17/,(."
(QQ(&/1.,/,$+",."H1,:-,.;+X"$),++,(.+"9$&$"
2.2:BU$-",."/9("92B+W"HB"H1,:-,.;"/BQ$"gK,;3"
435h"2.-"HB"1+$+"('"$.$&;B"27&(++"2::"72)Q1+"
H1,:-,.;+"gK,;3"43=h3"P'"72)Q1+"H1,:-,.;"
/BQ$+X":2H(&2/(&B"H1,:-,.;+X"&$+,-$.7$"R2::+X"
2.-")$-,72:"'27,:,/,$+"&$Q&$+$./"/R$":2&;$+/"
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5.1 Carbon Reduction Action Plan
Q&(-17$&+"('"72&H(.3"E."/$&)+"('"$.$&;B"1+$+X"
$:$7/&,72:"$l1,Q)$./X"7((:,.;X"'2.+X":,;R/,.;X"2.-"
R$2/,.;")28$"1Q"/R$":2&;$+/"Q(&/,(.+"('"72&H(."
$),%$-"HB"H1,:-,.;+"(."72)Q1+3"SR$+$"2&$"/R$"
72/$;(&,$+"9,/R"/R$")(+/"Q(/$./,2:"'(&"$.$&;B"
2.-"$),++,(.+"&$-17/,(.+3

32#''#+"'*-&+L%=(#+"'*

7/&6+"*D%15=(#+"*4=%"/&#+'

O+,.;"/R$"71&&$./"72&H(."'((/Q&,./"2.-"
2./,7,Q2/$-"72)Q1+";&(9/RX"2"H2+$]72+$"92+"
-$@$:(Q$-"Q&(a$7/,.;"*$.. +̂"'1/1&$"0\0"
$),++,(.+3"O.-$&"/R,+"qH1+,.$++]2+]1+12:s"
gY6Oh"+7$.2&,(X"2++1),.;".("72&H(."&$-17/,(."
+/&2/$;,$+"2&$",)Q:$)$./$-X"*$.."9(1:-".$2&:B"
-(1H:$",/+"/(/2:"72&H(."$),++,(.+"HB"5M4M3

T,/R"/R,+"Y6O"72+$"2+"/R$"+/2&/,.;"Q(,./X"2"
@2&,$/B"('"2:/$&.2/$"+/&2/$;,$+"9$&$"+/1-,$-"
/("-$@$:(Q"+7$.2&,(+"'(&"&$-17,.;"/R$"72&H(."
'((/Q&,./3"SR$"Q&$'$&&$-"+7$.2&,("-$+7&,H$+"
2"@2&,$/B"('",.-,@,-12:"$),++,(.+"&$-17/,(.+"
27R,$@$-"/R&(1;R"2)H,/,(1+"B$/"27R,$@2H:$"
+/&2/$;,$+3"SR,+"Q:2."H2+$+"/R$"+R(&/]/$&)"
72&H(."&$-17/,(.+"(."&$2:,+/,7"+/&2/$;,$+"/R2/"
R2@$"H$$."-$)(.+/&2/$-"/R&(1;R"(.]72)Q1+"
Q&(a$7/+3"SR$"),-]"2.-":(.;]/$&)"+/&2/$;,$+"
2++1)$+"Q&(;&$++,@$:B")(&$"2;;&$++,@$"
&$-17/,(.+X"2./,7,Q2/,.;"2-@2.7$+",."/$7R.(:(;BX"
,)Q&(@$)$./+",."$7(.(),7"'$2+,H,:,/B"2.-"
,.7&$2+$-"7())1.,/B"292&$.$++3

O+,.;"/R$"2++1)Q/,(.+"-$+7&,H$-"2H(@$X"2:(.;"
9,/R"/R$"7(./,.1,.;"Q1&7R2+$"('"I>G+"2/"
2QQ&(?,)2/$:B"/R$"71&&$./":$@$:X"*$.. +̂"Q:2."'(&"
72&H(."&$-17/,(."R2+"/R$"Q(/$./,2:"/("27R,$@$"
+,;.,[72./"&$-17/,(.",."$),++,(.+3"SR$"+7$.2&,(+

"Q&$+$./$-"Q&(@,-$"2"'&2)$9(&8"'(&",-$./,'B,.;"
2"/2&;$/"-2/$"'(&"+,;.,[72./"72&H(."&$-17/,(.3

SR$"Y6O]72+$"+7$.2&,("('"Q&(a$7/$-"$),++,(.+"
'&()"/R$"O.,@$&+,/B"2++1)$+"/R2/".(".$9"
72&H(."&$-17/,(."+/&2/$;,$+"2&$",)Q:$)$./$-3"
SR,+"+7$.2&,("+/2&/$-"9,/R"/R$"71&&$./"72&H(."
'((/Q&,./"$?/&2Q(:2/$-",."/2.-$)"9,/R"$+/,)2/$+"
'(&"72)Q1+";&(9/R3"Y2+$-"(."-2/2"(@$&"/R$":2+/"
5M"B$2&+X"/R$"&2/$"('";&(9/R"gH1,:-,.;"+l12&$"
'((/2;$"2.-"72)Q1+"Q(Q1:2/,(.h"92+"2++1)$-"
/("H$"(.$"Q$&7$./"Q$&"B$2&3

6"+$7(.-"+,;.,[72./";&(9/R"'27/(&"'(&"72)Q1+"
$),++,(.",+"-$&,@$-"'&()"/R$"R,+/(&,72:"
2.2:B+,+"('"$.$&;B"1+$"2.-"72)Q1+"+,U$3"SR$+$"
-(71)$./+"+R(9"2"+/$2-B",.7&$2+$",."'"'*&5#*%"(
#,&',0#&D"g92%+"Q$&"+l12&$"'((/h"(@$&"/,)$W"$@$&B"
B$2&"/R$"O.,@$&+,/B"1+$+"2H(1/"!34"Q$&7$./")(&$"
$:$7/&,7,/B"Q$&"H1,:-,.;"2&$23"SR,+";&(9/R"&2/$",+"
7(.+,+/$./"9,/R".2/,(.2:"/&$.-+X"2.-",+")2,.:B"
-1$"/("/R$"1+$"('")(&$"-$@,7$+"-$)2.-,.;"
$:$7/&,7"Q(9$&W"7()Q1/$&+X"Q&,./$&+X"+72..$&+X"
7(Q,$&+X"2.-"7$::]QR(.$"7R2&;$&+3"

=

"K(&"/R$"Y6O"
H2+$"+,/12/,(.X",/"92+"2++1)$-"/R,+"/&$.-"9(1:-"
7(./,.1$3

O+,.;"/R$+$"/9("H2+,7";&(9/R"'27/(&+"'(&"
72)Q1+"+,U$"2.-"$:$7/&,7,/B"1+$X"/R$"Q&(a$7/$-"
,.7&$2+$"('"/R$"O.,@$&+,/B +̂"$),++,(.+"2&$"
+R(9.",."/R$"Y6O";&2QR"gK,;3"43Dh3"E'"&$7$./"
Q2%$&.+"('";&(9/R"7(./,.1$"2.-".("$b(&/+"2&$"
)2-$"/("&$-17$"$.$&;B"1+$X"/R$"O.,@$&+,/B"
9,::"2--"2QQ&(?,)2/$:B"!MMXMMM"FSGZ>"/("
,/+"$),++,(.+",."5M"B$2&+X"9R,7R"9(1:-".$2&:B"
-(1H:$",/+"/(/2:"72&H(."(1/Q1/"HB"5M4M3"SR$&$"
2&$"+,;.,[72./":,),/2/,(.+",."/R,+"+(&/"('":(.;]
/$&)"/&$.-"2.2:B+,+"2.-"/R$+$"2&$"&$k$7/$-",."
/R$"'2-,.;"7(:(&+"('"/R$";&2QR"2t$&"/R$"5M"B$2&"

=" ">.$&;B"E.'(&)2/,(."6;$.7B
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)2&83"\(9$@$&X"2+"/R$"a(1&.$B"/("2"&$-17$-"
72&H(."'((/Q&,./"9,::"/28$")2.B"B$2&+X"2":(.;]
/$&)"Q&(a$7/,(.",+".$$-$-"/("Q&(@,-$"2"/2&;$/"'(&"
72&H(."&$-17/,(."+7$.2&,(+3

7/(%E+&#%'*+,*7/&6+"*32#''#+"'

S("1.-$&+/2.-"2.-"-$@$:(Q"2"+7$.2&,("'(&"
+,;.,[72./:B"&$-17,.;"/R$"72&H(."'((/Q&,./X"
*$.. +̂"$),++,(.+"(@$&"/R$".$?/"DM"B$2&+"R2@$"
H$$."+$Q2&2/$-",./("'(1&"H&(2-"72/$;(&,$+3"

!3" c$9"$),++,(.+"-1$"/(",.7&$2+$-"$:$7/&,7"
,./$.+,/Bi

53" c$9"$),++,(.+"-1$"/("/R$"7(.+/&17/,(."
('",'<"H1,:-,.;+i

=3" >),++,(.+"'&()"'9#0&#,A"H1,:-,.;+i"2.-
D3" >),++,(.+"'&()".(.]H1,:-,.;"+(1&7$+3

E."K,;3"43DX"$27R"('"/R$+$"72/$;(&,$+"('"72&H(."
$),++,(.+",+",::1+/&2/$-"2+"2"7(:(&$-"2&$2"
&$Q&$+$./,.;"/R$"/(/2:"$?Q$7/$-"$),++,(.+",."/R$"
Y6O"+7$.2&,(3">27R")$2+1&$"H$;,.+"2/"[+72:"
B$2&"5MMCX"2.-",+"$?/&2Q(:2/$-"/("[+72:"B$2&"
5M4M3"6:/R(1;R"/R,+"/,)$:,.$",+"9$::"H$B(.-"/R$"
&2.;$"('"&$2+(.2H:$"Q&$-,7/,(.X"/R$+$"+,)Q:$X"
:,.$2&"Q&(a$7/,(.+"2::(9"'(&"H&(2-"7()Q2&,+(.+3"

M%N*%2#''#+"'*15%*(+*#"=&%/'%1*%.%=(&#=*
#"(%"'#()

6+".(/$-"2H(@$X"/R$"2)(1./"('"$:$7/&,7,/B"
1+$-"Q$&"+l12&$"'((/"('"H1,:-,.;"R2+",.7&$2+$-"
+/$2-,:B"2/"2"&2/$"('"2H(1/"!34"Q$&7$./"Q$&"B$2&"
,."$?7$++"('"/R$";&(9/R",."72)Q1+"H1,:-,.;+3"
6+"/R,+"/&$.-",+"Q&(a$7/$-"'(&92&-X",/"-$+7&,H$+"
2"+1&Q&,+,.;:B":2&;$".$9"9$-;$"('"72&H(."
$),++,(.+"2.-"92&&2./+",))$-,2/$"27/,(.3"A,.7$"
/R,+"'(&)"('";&(9/R",+":2&;$:B"-$7$./&2:,U$-X"
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5.1 Carbon Reduction Action Plan
H(/R",."/R$"Q1&7R2+$"('"-$@,7$+"2.-",."/R$,&"
1+$"2.-"(Q$&2/,(.X",/"9,::"&$l1,&$"2"&2.;$"('"
)$2+1&$+"/("&$-17$"(&"$:,),.2/$"/R,+";&(9/R"
g+$$"A$7/,(."434W"O/,:,/,$+"2.-"PQ$&2/,(.+h3

M%N*%2#''#+"'*15%*(+*(;%*=+"'(&5=(#+"*+,*,'H*
65#.1#"E'

>27R"B$2&X".$9"H1,:-,.;+"2&$"2--$-"/("/R$"
72)Q1+3">27R".$9"H1,:-,.;"9,::"&$l1,&$"
2--,/,(.2:"$.$&;B"'(&",/+"(Q$&2/,(.+X"2.-"2--"
)(&$"72&H(."/("/R$"O.,@$&+,/B +̂"$),++,(.+3"
6+",.-,72/$-",."/R$"Q&$@,(1+"+$7/,(.X"/R2/"&2/$"
('";&(9/R"R2+"2@$&2;$-"2H(1/"(.$"Q$&7$./"2"
B$2&X"9R,7R"-$[.$+"/R$"+:(Q$"('"/R$"72&H(."
9$-;$"2%&,H1/$-"/(".$9"H1,:-,.;+3"S(":,),/"
'1&/R$&";&(9/R"('"$),++,(.+X".$9"H1,:-,.;+"
+R(1:-"H$"2+"$.$&;B"$_7,$./",."/R$,&"-$+,;."2.-"
(Q$&2/,(."2+"Q(++,H:$"g+$$"A$7/,(."43JW"*RB+,72:"
>.@,&(.)$./h3

32#''#+"'*,&+2*'I#<&#,1*65#.1#"E'

>?,+/,.;"H1,:-,.;+"2&$"71&&$./:B"/R$":2&;$+/"
7(./&,H1/(&+"('"72&H(."(."72)Q1+"gNJ"Q$&7$./"
('"/(/2:"$),++,(.+h"2.-"9,::"7(./,.1$"/("H$"+("
'(&"/R$"'(&$+$$2H:$"'1/1&$3"SR,+"72/$;(&B"('"
$),++,(.+"(H@,(1+:B"&$Q&$+$./+"/R$":2&;$+/"
(QQ(&/1.,/B"'(&"$),++,(.+"&$-17/,(."g+$$"
A$7/,(."434W"O/,:,/,$+"2.-"PQ$&2/,(.+h3
"
32#''#+"'*,&+2*"+"O65#.1#"E*'+5&=%'

>),++,(.+"-1$"/(".(.]H1,:-,.;"+(1&7$+"2&$"
Q&,)2&,:B"-1$"/("2,&"/&2@$:"2/"N35"Q$&7$./X"
'(::(9$-"HB"7())1/,.;"2/"=34"Q$&7$./X"2.-"/R$."
HB"+(:,-"92+/$"2/"!3D"Q$&7$./3"c2/1&2:";2+X"'1$:"
(,:X":2.-+72Q$")2.2;$)$./X"&$'&,;$&2./+X"2.-"
k$$/"-,$+$:"2.-";2+(:,.$"7()H,.$-"7(./&,H1/$"
2".$;:,;,H:$"2)(1./"('"(.:B"M35<"Q$&7$./"('"

/(/2:"$),++,(.+"'&()"!CCM"/("5MMN"g+$$"A$7/,(."
43<W"S&2.+Q(&/2/,(."2.-"A$7/,(."43NW"T2+/$"
F,.,),U2/,(."2.-"I$7B7:,.;h3

7/&6+"*D%15=(#+"*-./"

D%"%N/6.%*3"%&E)*7%&(#P=/(%'*9D37':

I$-17,.;"(&"$:,),.2/,.;"$.$&;B"7(.+1)Q/,(."
,+"/R$")(+/"-,&$7/")$/R(-"('"&$-17,.;"*$.. +̂"
72&H(."'((/Q&,./3"SR$"'(71+"('"/R,+"Q:2.",+"2"+$/"
('"+/&2/$;,$+"/("27R,$@$"+,;.,[72./"&$-17/,(.+"
,."$.$&;B"1+$X"2:/R(1;R",/"9,::".$@$&"H$"'$2+,H:$"
'(&"/R$"72)Q1+"/("+/(Q"1+,.;"$.$&;B"7()Q:$/$:B3"
>@$."9,/R"+1H+/2./,2:"&$-17/,(.+",."$.$&;B"1+$X"
*$.."9,::"7(./,.1$"/("R2@$"72&H(."$),++,(.+"
1./,:"/R$"Q(9$&"+1QQ:B",+",/+$:'"72&H(.]'&$$3"
I$.$92H:$"$.$&;B"7$&/,[72/$+"Q&(@,-$"2"+$7(.-]
/,$&"2QQ&(27R"/("&$-17$"/R$"72)Q1+ "̂72&H(."
'((/Q&,./"/(".$2&"U$&(3"SR$+$"(b+$/+"72."&2.;$"
'&()"/R$"(.]+,/$"Q&(-17/,(."('".(.]$),%,.;"
+(1&7$+"('"Q(9$&X"+17R"2+"+(:2&"$.$&;BX"(&"/R$"
Q1&7R2+$"('";&$$."Q(9$&";$.$&2/$-"$:+$9R$&$3"
E."5MMDX"/R$"O.,@$&+,/B"H$;2."/("Q1&7R2+$"2"
Q$&7$./2;$"('",/+"2..12:"$:$7/&,7"Q(9$&"'&()"
9,.-";$.$&2/,(."/R&(1;R"&$.$92H:$"$.$&;B"
7$&/,[72/$+3"T,.-"Q(9$&"Q1&7R2+$+"2&$"
7(.+,-$&$-"2"72&H(."(b+$/"2+"/R$B"R2@$":,%:$"
(&".("72&H(."$),++,(.+"2++(7,2/$-"9,/R"/R$,&"
Q&(-17/,(.3"SR$+$"I>G+"2&$"2")2a(&"&$2+(."9RB"
/R$"O.,@$&+,/B +̂"(@$&2::"72&H(."$),++,(.+"R2@$"
-$7:,.$-"(@$&"/R$"Q2+/"[@$"B$2&+X"2+"+$$.",."K,;3"
43!3"

6"'1&/R$&"7(.+,-$&2/,(."'(&"72&H(."&$-17/,(."
,+"67/"5!=X"+,;.$-",./(":29"HB"*$..+B:@2.,2"
0(@$&.(&">-92&-"I$.-$::",."c(@$)H$&"
5MMD3"SR,+"27/X"2:+("8.(9."2+"/R$"6:/$&.2/,@$"
>.$&;B"*(&/'(:,("A/2.-2&-"g6>*AhX"&$l1,&$+"
/R2/">:$7/&,7"Z,+/&,H1/,(."G()Q2.,$+"g>ZG+h"
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Q&(@,-$"2"7$&/2,."Q$&7$./2;$"('"/R$,&"$.$&;B"
'&()"2:/$&.2/,@$"+B+/$)+X",.7&$2+,.;"'&()"43<"
Q$&7$./",."5MM<"/("!N"Q$&7$./"HB"5M5!3"A(1&7$+"
2&$"7:2++$-"2+"S,$&"!"o"/&2-,/,(.2:"&$.$92H:$+"
+17R"2+"H,()2++"2.-"9,.-X"S,$&"5"o"2:/$&.2/,@$"
+(1&7$+",.7:1-,.;"92+/$"7(2:"2.-"-$)2.-]+,-$"
)2.2;$)$./X"2.-"A]I>GA"'(&"+(:2&"$.$&;B3"
677(&-,.;"/("*>GPX"/R$":2&;$+/"$:$7/&,7"2.-"
.2/1&2:";2+"1/,:,/B",."*$..+B:@2.,2X"/R$"/(/2:"
$.@,&(.)$./2:"H$.$[/"('"/R$"2:/$&.2/,@$"$.$&;B"
7&$-,/"Q1&7R2+$+"9,::"H$"/R$"+2)$"2+"Q:2./,.;"
)(&$"/R2."=="),::,(."/&$$+"(&".(/"-&,@,.;"D5N"
),::,(."),:$+3"K(&"*$..X"/R,+"27/")$2.+"/R2/"
/R$"2)(1./"('"7:$2.X"$),++,(.]'&$$"Q(9$&"/R2/"
+1QQ:,$+"/R$"O.,@$&+,/B"9,::",.7&$2+$X"2.-"/R$"
72&H(."'((/Q&,./"('"/R$"$:$7/&,7,/B"2@2,:2H:$"(."
/R$";&,-"9,::"H$":(9$&X"9,/R":,%:$"$b(&/"(."/R$"
Q2&/"('"/R$"O.,@$&+,/B3"SR$&$",+"+()$"Q$.-,.;"
:$;,+:2/,(."/R2/"7(1:-"+,;.,[72./:B",.7&$2+$"/R$"
6>*A"+/2.-2&-+i"R(9$@$&X"+,.7$"/R,+",+"+/,::"
/$./2/,@$X"/R$"$?,+/,.;"67/"5!="&$;1:2/,(.+"R2@$"
H$$.",.7(&Q(&2/$-",./("/R$"O.,@$&+,/B +̂"Q:2.+3

3407*456=+22#8%%'*/"1*011#(#+"/.*7/&6+"*
D%15=(#+"*I"#(#/(#$%'

6::"+,?">A6G"+1H7()),%$$+"7(./&,H1/$-"1+$'1:"
+/&2/$;,$+"/("&$-17$"*$.. +̂"72&H(."'((/Q&,./3"
E)Q:$)$./,.;"&$7())$.-2/,(.+"'&()"/R$"
O/,:,/,$+"2.-"PQ$&2/,(.+"+1H7()),%$$"72."
)28$"/R$")(+/"+,;.,[72./"2.-",))$-,2/$"
72&H(."&$-17/,(.+3"SR$"672-$),7+"2.-"
G())1.,72/,(.+"&$7())$.-2/,(.+"2&$"
1.:,8$:B"/("R2@$"-,&$7/"72&H(."&$-17/,(.+i"/R$"
S&2.+Q(&/2/,(."2.-"/R$"T2+/$"F,.,),U2/,(."
2.-"I$7B7:,.;"&$7())$.-2/,(.+"72."B,$:-"
+()$"+)2::$&"2..12:"72&H(."&$-17/,(.+i"2.-"
/R$"*RB+,72:">.@,&(.)$./";&(1Q"B,$:-+",.-,&$7/"
72&H(."&$-17/,(.+"/R&(1;R",)Q:$)$./2/,(."('"
R,;R$&"H1,:-,.;"+/2.-2&-+3"SR$"$?Q:2.2/,(.+"

H$:(9"+1))2&,U$"/R$"/BQ$+"('",))$-,2/$"
,.,/,2/,@$+"&$7())$.-$-"HB"/R$"!"#$%&'()*&#+,(
-"%,3

QR* !(#.#(#%'*/"1*S?%&/(#+"'*gA$7/,(."
434h@"E)Q:$)$./"$.$&;B"7(.+$&@2/,(."
Q&(;&2)+X"277$:$&2/$"2.-"&$]'(71+"
'27,:,/,$+"&$.$92:X"72Q,/2:"Q&(a$7/"
&$.(@2/,(.+X"2.-"&$]7()),++,(."$?,+/,.;"
H1,:-,.;+3

TR* -;)'#=/.*3"$#&+"2%"("gA$7/,(."43Jh@"
Z$@$:(Q".$9"+/2.-2&-+"7()Q2/,H:$"9,/R"
/R$"#>>Z"&2/,.;"+B+/$)X",.7(&Q(&2/$"
+/2b"/&2,.,.;X"2.-",)Q&(@$":2.-+72Q$"
)2,./$.2.7$"Q&(/(7(:+3

UR* <&/"'?+&(/(#+"*gA$7/,(."43<h@**&()(/$"
1+$"('"2:/$&.2/,@$"/&2.+Q(&/2/,(.X"
Q&(@,-$",.7$./,@$+"'(&"/R$"1+$"('"Q1H:,7"
/&2.+,/X",)Q&(@$"H,7B7:$"2.-"Q$-$+/&,2."
72)Q1+",.'&2+/&17/1&$X"2.-",)Q&(@$"
$_7,$.7B"('"/R$"*$.."@$R,7:$"k$$/3

VR* A/'(%*B#"#2#C/(#+"*/"1*D%=)=.#"E*
gA$7/,(."43Nh@"Z$@$:(Q"2"7()Q&$R$.+,@$"
Q(:,7BX"O.,@$&+,/B"+/2.-2&-+X"2.-"
,)Q&(@$-"Q1&7R2+,.;"Q&27/,7$+X"2.-"
-,++$),.2/$",.'(&)2/,(."27&(++"72)Q1+3
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5.1 Carbon Reduction Action Plan
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5.2 Carbon Inventory Fiscal Year 2007
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5.4 Carbon Inventory Fiscal Year 2009
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A$&@,7$+"gKI>Ah"(_7$+X"7(./&(:+"2.-")(.,/(&+"
1/,:,/,$+"'(&"/R$"$./,&$"72)Q1+3"SR$"PGG"
/&278+"(@$&"!=MXMMM"R$2/,.;X"@$./,:2/,(.X"2,&"
7(.-,/,(.,.;X"2.-"$:$7/&,72:"1+$"7(./&(:"Q(,./+"
7&(++"72)Q1+3"K&()"/R,+"7$./&2:X"7(.+/2./:B"
)(.,/(&$-":(72/,(.X"KI>A"+/2b"72."&$;1:2/$"
*$.. +̂"1/,:,/B"-,+/&,H1/,(.X"/R$"(Q$&2/,(."
('"2,&"R2.-:,.;"1.,/+"27&(++"72)Q1+X"2.-"
/$)Q$&2/1&$"7(./&(:+"2/")(+/"72)Q1+"H1,:-,.;+3"
A(QR,+/,72/$-"-$)2.-")2.2;$)$./"Q&27/,7$+"
2::(9"*$.."/("2@(,-"7(+/:B"Q$28"1/,:,/B"7R2&;$+"
2.-"7(.+$&@$"$.$&;B"B$2&]&(1.-3

5.5 Utilities and Operations
Conserve Energy
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>:$7/&,72:"Q(9$&"-,+/&,H1/,(."(."72)Q1+"'&()"
+,?"+1H+/2/,(.+X"2:+(")(.,/(&$-"'&()"/R$"PGGX"
2::(9+"+1Q$&@,+(&+"/("2-a1+/"/R$"7R,::$&"Q:2./"
2.-"2,&"R2.-:$&"(Q$&2/,(.+",."&$2:"/,)$"/("
)$$/"*$.. +̂"-$+,;.2/$-"/2&;$/"'(&"$:$7/&,72:"
7(.+1)Q/,(.3

K5#.1#"E*S?(#2#C/(#+"*-&+L%=('

SR&(1;R"/R$"Q2&/.$&+R,Q"9,/R"/R$"SG"GR2."
G$./$&"2+".(/$-",."A$7/,(."DX"2"+$&,$+"('"72)Q1+"
H1,:-,.;+"9$&$"7R(+$."/("H$"+/1-,$-"'(&"$.$&;B"
$_7,$.7B",)Q&(@$)$./+X"+/2&/,.;"9,/R"2"/9(]
H1,:-,.;"Q,:(/",."5MMJ3"A,.7$"/R$.X"2"/(/2:"('"
!4"72)Q1+"H1,:-,.;+"R2@$"H$$."+/1-,$-"'(&"
Q(++,H:$"$.$&;B",)Q&(@$)$./+",.7:1-,.;"
:2H(&2/(&,$+X"&$+,-$./,2:"R,;R"&,+$+X"7:2++&(()"
H1,:-,.;+X"2.-":,H&2&,$+3"SR$"SG"GR2."G$./$&"
$?2),.$-"$27R"H1,:-,.; +̂"R$2/,.;X"@$./,:2/,.;X"
2.-"2,&"7(.-,/,(.,.;"g\d6Gh"+B+/$)X"/((8"+/(78"
('":,;R/,.;"7(.-,/,(.+"2.-"+7R$-1:$+X"7R$78$-"
7(./&(:"+B+/$)+"'(&"$&&(&+"2.-",)Q&(Q$&"+$/"
Q(,./+X"2.-"-$/$&),.$-"/R$"(@$&2::"H1,:-,.; +̂"
1+2;$"+7R$-1:$+3"E.'(&)2/,(."7(::$7/$-"-1&,.;"
/R$+$"(Q/,),U2/,(."+/1-,$+"92+";,@$."/("KI>A"
PQ$&2/,(.+X"9R("/R$."7((&-,.2/$-"9,/R"
/R$"71+/()$&+"/(",)Q:$)$./"/R$"+1;;$+/$-"
,)Q&(@$)$./+X"&$-17,.;"$.$&;B"7(.+1)Q/,(."
2.-"1/,:,/,$+"7(+/+3"

B#''#+"

SR$"),++,(."('"/R$"O/,:,/,$+"2.-"PQ$&2/,(.+"
+1H7()),%$$",+"/(",.7&$2+$"$.$&;B"$_7,$.7B"
2.-"&$-17$"$.$&;B"7(.+1)Q/,(."(."72)Q1+3"

</&E%(

!" >+/2H:,+R"2"P'=/.*)%/&*T^Q^*%"%&E)*
=+"'%&$/(#+"*E+/.*+,*P$%*?%&=%"(*'(&"/R$"
$./,&$"*$.."72)Q1+"&$:2/,@$"/("/R$"[+72:"
B$2&"5MM<":(2-3"SR,+"7(.+$&@2/,(.";(2:"
/(;$/R$&"9,/R"(/R$&"72)Q1+]9,-$"72&H(."
&$-17/,(."$b(&/+X"9,::"7(./&,H1/$"/("2"
+$@$."Q$&7$./"&$-17/,(.",."/(/2:"72&H(."
$),++,(.+3

!" >+/2H:,+R"2"P'=/.*)%/&*T^Q^*(+*T^QV*
%"%&E)*=+"'%&$/(#+"*E+/.*+,*Q_*?%&=%"(*
'(&"/R$"$./,&$"*$.."72)Q1+"&$:2/,@$"/("
/R$"[+72:"B$2&"5MM<"H2+$:,.$":(2-3"SR,+"
7(.+$&@2/,(.";(2:"7(&&$+Q(.-+"9,/R"
2"5="Q$&7$./"&$-17/,(.",."/(/2:"72&H(."
$),++,(.+3

D%=+22%"1/(#+"'

01' 3.#2#"/(%*(;%*E&+N(;*#"*%.%=(&#=/.*5'/E%*
#"*%Z#'(#"E*65#.1#"E'*(;&+5E;*%15=/(#+"*
/"1*2/"/E%2%"(R

!3" KI>A",+"9(&8,.;"9,/R"2"7(.+1:/2./"
/("-$@$:(Q"/&2,.,.;"Q2782;$+"
'(&"H1,:-,.;"+/2b"2.-"H1,:-,.;"
(771Q2./+i"-1&,.;"/R$"+1))$&"
5MMCX"2"+1+/2,.2H,:,/B"2++(7,2/$"9,/R"
+Q$7,[7",.+,;R/",./("/R$"+/1-$./"H(-B"
9(&8$-"9,/R"/R$"7(.+1:/2./"/("R(.$"
)$++2;$+"'(&"/R$"&$/1&."('"/R$"+/1-$./"
Q(Q1:2/,(.i

53" c$9"A/1-$./"P&,$./2/,(.")$++2;$+"
9,::"'(71+"(."$.$&;B"2.-"&$+(1&7$"
+2@,.;+i"2.-

=3" >-172/,(."2.-")2.2;$)$./"
Q&(;&2)+"g+17R"2+"+/2b"2.-"+/1-$./"
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5.5 Utilities and Operations
>7(]I$Q+"Q&(;&2)+h"9,::"H$"
-$@$:(Q$-"/("&$-17$"$.$&;B"1+$"HB"
H$/9$$."(.$"Q$&7$./"2.-"!34"Q$&7$./"
2..12::B"'&()"/R$"[+72:"B$2&"5MM<"
$.$&;B"H2+$:,.$3

21' I2?&+$%*/"1*%",+&=%*65#.1#"E*
?%&,+&2/"=%*'(/"1/&1'R*

A1QQ(&/"-$@$:(Q)$./"('"2.">.$&;B"F2.]
2;$)$./"S$2)"gKI>A"+/2b"9,/R"&$Q&$]
+$./2/,@$+"'&()"+7R((:+"2.-"7$./$&+hX"/("
$@2:12/$"2.-"$.'(&7$"/R$"$.$&;B"Q(:,7B"
+/2.-2&-+i

!3" 6-(Q/"Q$&'(&)2.7$"+/2.-2&-+"'(&"2::"
.$9"H1,:-,.;+"$l12:"/(">.$&;B"A/2&"
<4X"9,/R"2."2./,7,Q2/$-",.7&$2+$"/("
>.$&;B"A/2&"CM",."/R$"'1/1&$i

j" SR$"OA"0&$$."Y1,:-,.;"G(1.7,: +̂"
#>>Z"A,:@$&"&2/,.;"9,::"H&,.;".$9"
H1,:-,.;+"7:(+$"/("/R$">.$&;B"A/2&"
<4"+/2.-2&-X"H1/"$27R"H1,:-,.;"
)1+/"H$"2++$++$-",.-,@,-12::B"/("
)$2+1&$"/R$">.$&;B"A/2&"I2/,.;i"
2.-

j" SR$">.$&;B"A/2&"&2/,.;"+/2.-2&-"
,.7&$2+$"9,::"H$"$@2:12/$-"(."2"
72+$]HB]72+$"H2+,+"'(&"7(+/]H$.$[/"
2.2:B+,+"/(",.7&$2+$"'&()">.$&;B"
A/2&"<4"/(">.$&;B"A/2&"CM3

53" G(./,.1$"/("&$.(@2/$"$?,+/,.;"
H1,:-,.;+"/("2."$l1,@2:$./"('">.$&;B"
A/2&"<43"

j" SR,+"+/2.-2&-",+"27R,$@$-"HB"
*$.. +̂"/BQ,72:"$.$&;B"&$:2/$-"
H1,:-,.;"&$.(@2/,(.+i

j" 6"R,;R$&">.$&;B"A/2&"&2/,.;"9(1:-"
H&,.;"2--,/,(.2:")2&;,.2:"$.$&;B"

+2@,.;+X"H1/"/R$"R,;R$&"7(+/"9(1:-"
)$2."/R2/"'$9$&"&$.(@2/,(.+"7(1:-"
H$")2-$"2..12::Bi"2.-

j" E/",+"&$7())$.-$-"/R2/")(&$"
H1,:-,.;+"2&$"H&(1;R/"/("/R$">.$&]
;B"A/2&"<4":$@$:"[&+/X"9R,7R"9(1:-"
&$+1:/",.";&$2/$&"$.$&;B"+2@,.;+X"
,."2--,/,(."/("+2@,.;+"(."'1/1&$"
)2,./$.2.7$3

31' I2?&+$%*(;%*%[=#%"=)*+,*%Z#'(#"E*5(#.#()*
/"1*1#'(&#65(#+"*')'(%2'R

!3" E.+1:2/$"2::"1.],.+1:2/$-"72)Q1+"
+/$2)"Q,Q$+"2.-"&$Q:27$",.$_7,$./"
,.+1:2/,(."9R$."'(1.-i

53" E)Q&(@$"72)Q1+"92/$&"1+2;$"@,2"
&$Q2,&"2.-"&$Q:27$)$./"/("$?,+/,.;"
72)Q1+",&&,;2/,(."+B+/$)i"2.-

=3" E)Q&(@$"@$./,:2/,(."&2/$+",."72)Q1+"
:2H(&2/(&B"H1,:-,.;+"/("&$-17$"(@$&2::"
72)Q1+"$.$&;B"1+2;$i

j" >.$&;B"+2@,.;+"$?Q$7/$-"'(&"2::"('"
/R$"2H(@$")$2+1&$+"2&$"H2+$-"(."
2"/R&$$"B$2&"(&":$++"Q2BH278"1Q(."
,.,/,2:",.@$+/)$./3

41' 01+?(*6/'#=*=+"'%&$/(#+"*2%/'5&%'`*
#2?.%2%"(*/"1*2+"#(+&*65#.1#"E*
2%(%&#"E`*/"1*&%$#'%*5(#.#()*=+'(*
/..+=/(#+"'*(+*?&+$#1%*#"=%"(#$%'*,+&*
#2?&+$%2%"('R

!3" Y2+,7"7(.+$&@2/,(.")$2+1&$+",.7:1-$"
&$Q:27,.;"H2/R&(()"2.-"/(,:$/"&(()"
[?/1&$+"/("+2@$"92/$&X"&$]:2)Q,.;"
Q&(a$7/+"/("Q&(@,-$")(&$"$_7,$./"
:,;R/,.;X"2.-",.+/2::,.;"(771Q2.7B"
+$.+(&+"/(";2,."-2B":,;R/,.;"H$.$[/+i
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53" A1H])$/$&"+$:$7/"72)Q1+"H1,:-,.;+"
'(&"$:$7/&,7,/B"/("/&278"+Q$7,[7"
1+2;$"g+17R"2+"+$&@$&"'2&)+"2.-"
:2H(&2/(&,$+hi"2.-

=3" E.7&$2+$"+1H])$/$&,.;"/("$@$./12::B"
+1H])$/$&"/R$"$./,&$"72)Q1+"9,/R"
&$)(/$")$/$&+"/("/&278",.-,@,-12:"
H1,:-,.;"1+2;$3

51' D%O=+22#''#+"*%#E;(*65#.1#"E'*%/=;*
)%/&*/"1*/11*2%(%&'*(+*/"*/11#(#+"/.*
%#E;(*65#.1#"E'R

!3" SR,+"9(&8",+"2"7(./,.12/,(."('"/R$"SG"
GR2."H1,:-,.;"(Q/,),U2/,(."Q&(a$7/+i"
2.-

53" 6./,7,Q2/$-"$.$&;B"2.-"72&H(."
&$-17/,(.+"2&$"H2+$-"(."2"!M"Q$&7$./"
$.$&;B"+2@,.;+",."72)Q1+"H1,:-,.;+"
(.7$"&$]7()),++,(.,.;",+"7()Q:$/$-3

61' I"$%'(#E/(%*/.(%&"/(#$%*'+5&=%'*+,*.+=/.*
&%"%N/6.%*%"%&E)*(+*1%(%&2#"%*(;%*
2+'(*=+'(O%a%=(#$%*()?%R

!3">?Q:(&$"/R$"&$+$2&7R"72&&,$-"(1/",."
5MMN"(.",)Q:$)$./,.;"2"Q(9$&]
Q1&7R2+$"2;&$$)$./"'(&"2"1/,:,/B]+72:$"
,.+/2::2/,(."('"QR(/(]@(:/2,7"Q2.$:+"(."
&(('+"2.-"2/"/R$"c$9"Y(:/(."G$./$&i"
&$+$2&7R"),7&(]9,.-"/1&H,.$+"(."
72)Q1+i"2.-

53">?Q:(&$"/R$",.+/2::2/,(."('"2"RB-&(;$."
'1$:,.;"+/2/,(."(."72)Q1+3

71' 7+"(#"5%*?5&=;/'%*+,*D%"%N/6.%*
3"%&E)*7%&(#P=/(%'R

!3" *$..",+"71&&$./:B"/R$".1)H$&"(.$"
Q1&7R2+$&"('"9,.-"Q(9$&"I$.$92H:$"
>.$&;B"G$&/,[72/$+"gI>G+h"2)(.;"
,.+/,/1/,(.+"('"R,;R$&"$-172/,(.X"
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5.5 Utilities and Operations
2/"2"&2/$"('"!C=XMMM"8,:(92%"R(1&+"
2..12::Bi

53" Z$/$&),.$"/R$"2)(1./"('"I>G+"*$.."
9,::".$$-"/("Q1&7R2+$"(@$&"/,)$"2.-"
-$@$:(Q"2":(.;]/$&)"Q&(71&$)$./"
Q:2.i"2.-

=3" >@2:12/$"/R$"I>G+"/R2/")28$"/R$"
)(+/"Q(+,/,@$",)Q27/"'(&"*$.."2.-"
/R$"$.@,&(.)$./3

81'>%$%.+?*/"*#"=%"(#$%*?&+E&/2*
,+&*'=;++.'*/"1*=%"(%&'*(;/(*';+N*
/*'#E"#P=/"(*1%=&%/'%*#"*(;%#&*
%"$#&+"2%"(/.*,++(?&#"(R

!3" Z$/$&),.$"9R2/"Q&27/,7$+"R2@$"/R$"
;&$2/$+/",)Q27/"(."$.$&;B"&$-17/,(.i

53" Z$/$&),.$"9R2/"8,.-"('"7&$-,/+m
292&-+"72."H$"(b$&$-"/("+7R((:+"
H2+$-"(."9R,7R"$.$&;B"&$-17/,(."
Q&27/,7$+"/R$B"2-(Q/i"2.-

=3" *&(Q(+$"2:/$&.2/,@$+"2.-"
)(-,[72/,(.+"/("/R$"71&&$./"2::(72/$-"
7(+/")(-$:"'(&"1/,:,/B"$?Q$.+$+"/("
72Q/1&$"2..12:"$.$&;B"+2@,.;+"2+"
2.",.7$./,@$"/("7(./,.1$"$.$&;B"
&$-17/,(."Q&27/,7$+i

-&+E&%''

P.7$"/R$"2H(@$"&$7())$.-2/,(.+"9$&$"
277$Q/$-"9,/R"+1QQ(&/"'&()">.@,&(.)$./2:"
A1+/2,.2H,:,/B"6-@,+(&B"G()),%$$"g>A6GhX"
9(&8"H$;2.",))$-,2/$:B"(.",)Q:$)$./,.;"
/R$"Q&(Q(+$-"Q:2."/(",)Q&(@$"/R$"O.,@$&+,/B +̂"
1/,:,/B")2.2;$)$./"2.-"(Q$&2/,(.+3"KI>A"
+/2b"R2+"1Q-2/$-"$.$&;B"+/2.-2&-+"'(&"
H1,:-,.;"&$.(@2/,(.+X",.,/,2/$-"Q,:(/"+/1-,$+"

/("/$+/".$9"$.$&;B]&$-17,.;"/$7R.(:(;,$+"
,."72)Q1+"H1,:-,.;+X",.+/2::$-".$9"$.$&;B"
$_7,$./"Q&(-17/+X"2.-",+"Q,:(/,.;"2"H$R2@,(&]
7R2.;$"Q&(;&2)"o"0&$$.,.;"KI>A"o"2/"/R$"
'27,:,/,$+"(_7$"/(":$2-"HB"$?2)Q:$3"G1&&$./"
,)Q:$)$./2/,(."27/,@,/,$+",.7:1-$W

<7*7;/"*7%"(%&*K5#.1#"E*S?(#2#C/(#+"*
-&+L%=('

6t$&"/R$",.,/,2:"+$/"('"$,;R/"H1,:-,.;"
(Q/,),U2/,(."+/1-,$+"92+"7()Q:$/$X"2."
(Q/,),U2/,(."/$2)"9,/R,."KI>A"92+"Q&(@,-$-"
9,/R"/R$"$.$&;B"7(.+1)Q/,(."-2/2"'(&"$27R"
H1,:-,.;"2.-"2":,+/"('"7(./&(:"-$[7,$.7,$+"(&"
)2:'1.7/,(.+"'(1.-"-1&,.;"/R$"+/1-B3"SR$"
&$Q2,&",/$)+"9$&$"Q&,(&,/,U$-"277(&-,.;"/("
Q(/$./,2:"$.$&;B"+2@,.;+"2.-"/R$,&"7(+/3"

E."2--,/,(."/("/R$"Q,:(/"H1,:-,.;+"o"f(."F3"
\1./+)2."\2::"2.-"/R$"I(H$&/"A7R2%.$&"
G$./$&"]"!D"2--,/,(.2:"H1,:-,.;+"9$&$"+/1-,$-",."
5MMN"2.-"5MMCW"\(1+/(."\2::X"G:,.,72:"I$+$2&7R"
Y1,:-,.;X"Y,()$-,72:"I$+$2&7R"Y1,:-,.;"5X"
d2."*$:/"#,H&2&BX"G2&(:B."#B.7R"#2H(&2/(&BX"
\2&.9$::"G(::$;$"\(1+$X"F7c$,:"Y1,:-,.;X"
*(%&178"G$./$&X"A8,&82.,7R"\2::X"\,::"*2@,:,(.X"
Z,$/&,7R"0&2-12/$"#,H&2&BX"A/$::2&"GR2.7$"
#2H(&2/(&,$+X"d2;$:(+"#2H(&2/(&,$+X"2.-"#$@,.$"
\2::3"SR$".$?/"H1,:-,.;+"/("H$"+/1-,$-"'(&"
(Q/,),U2/,(."2&$"F$B$&+(."\2::X"GR$),+/&B"
#2H(&2/(&,$+"!C<="T,.;X"IB2."d$/$&,.2&B"
\(+Q,/2:X"2.-"/R$"S(9.$"Y1,:-,.;3"

0#&=5#()*-#.+(*-&+E&/2*,+&*Y/6*4/,%()*/"1*
b%"(#./(#+"

#2H(&2/(&B"@$./,:2/,(.",+"2"Q&,)$"72.-,-2/$"
'(&"$.$&;B"&$-17/,(.X"2+"@$./,:2/,(."+B+/$)+"
2&$"/BQ,72::B"-$+,;.$-"/("Q&(@,-$"R,;R"2,&"
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7R2.;$"&2/$+"/("8$$Q"(771Q2./+"+2'$"'&()"/R$"
H1,:-]1Q"('".(?,(1+"(&"-2.;$&(1+"'1)$+"/R2/"
2&$"(t$."Q&(-17/+"('"H,(])$-,72:"(&"7R$),72:"
&$+$2&7R3"SBQ,72:"+B+/$)+"&$:B"(."R,;R"2,&"
7R2.;$"/(")2,./2,."2"+2'$"$.@,&(.)$./X"H1/"
2&$".(/"72Q2H:$"('"-$/$7/,.;"2"H1,:-]1Q"('"
7(./2),.2./+"(&"@2&B,.;"/R$"&2/$"('"2,&"k(9"
H2+$-"(.".$$-"(&"(771Q2.7B3"SR,+"&$+1:/+"
,."7(.-,/,(.$-"2,&"$?R21+/$-"@$&B"l1,78:BX"
&$l1,&,.;"&$7(.-,/,(.,.;"('"'&$+R"2,&"2/"2"R,;R"
&2/$X"9,/R"277()Q2.B,.;"R,;R"$:$7/&,7,/B":(2-"
('"/R$"Q1)Q+X"'2.+X")(/(&+X"2.-"H:(9$&+3"E."
2--,/,(.X"/R$"1+$"('"'1)$"R((-"+B+/$)+",.":2H"
$.@,&(.)$./+"o"2;2,.X"/("&$)(@$"7(./2),.2/$-"
(&"Q(/$./,2::B"7(./2),.2/$-"2,&"'&()"/R$":2H"
+Q27$"l1,78:B"]"2:+("7(./&,H1/$+"/("R$2@B"
$.$&;B"-$)2.-"('"/R$"R,;R"@(:1)$"@$./,:2/,(."
+B+/$)+3"SR$"&$+1:/",+"2"+2'$X"H1/"$?/&$)$:B"
7(+/:B"/("(Q$&2/$X":2H"$.@,&(.)$./3

S("&$-17$"/R$"2,&"7R2.;$+"Q$&"R(1&"9,/R(1/"
+27&,[7,.;"/R$",.-((&"2,&"l12:,/BX"/R$"O.,@$&+,/B"
Q,:(/$-"/R$"r6,&71,/B "̂2,&")(.,/(&,.;"+B+/$)"
,."5MM<3"SR,+"+B+/$)",+"7()Q&,+$-"('"2,&"
+2)Q:,.;"/1H$+"9,/R,.":2H+"(&"@,@2&,2"9,/R"
2"7$./&2:,U$-"2,&"l12:,/B")(.,/(&,.;"+B+/$)+"
:(72/$-"+()$9R$&$"9,/R,."/R$"H1,:-,.;3"
6."21/()2/,72::B"7(./&(::$-"@2711)"Q1)Q"
-&29+"2,&"'&()"$27R":2H",./("/R$")(.,/(&,.;"
+/2/,(.X"9R$&$"/R$"2,&",+"/$+/$-"/("-$/$&),.$"
7(.7$./&2/,(.+"('"+,?"8$B"7(./2),.2./+3"E'"/R$+$"
7(./2),.2./+"2&$"9,/R,."+$/"Q2&2)$/$&+X"/R$"
2,&]k(9"&2/$",+"8$Q/"+/2H:$X"H1/",'"2"+Q,8$",."
7(.7$./&2/,(."('"(.$"(&")(&$"7(./2),.2./+",+"
-$/$7/$-X"/R$"+B+/$)"21/()2/,72::B"&2)Q+"1Q"
/R$"2,&"$?R21+/"+B+/$)X"k1+R,.;"/R$":2H"9,/R"
7:$2."7(.-,/,(.$-"2,&3"E.+/$2-"('"7(.+/2./"R,;R"
@(:1)$X"/R$":2H",+"+$&@$-"9,/R"a1+/"2+")17R"2,&"
2+".$$-$-X"H1/"&$/2,.+"/R$"72Q27,/B"/("H((+/"/R$"
2,&"7R2.;$+"2+"&$l1,&$-3

6/"*$..X"/R$"Q,:(/"+/1-B"$+/2H:,+R$-"/R$"+1,/2H:$"
:(72/,(.+"'(&",.+/2::2/,(."('"/R$"6,&71,/B"+B+/$)X"
$@2:12/$-"/R$"+B+/$)"7(+/X"2.-"2++$++$-"/R$"
Q(/$./,2:"72&H(."2.-"$.$&;B"+2@,.;+3"SR$"Q,:(/"
7(./,.1$-",./("5MMN"9,/R"/R$",.+/2::2/,(."('"
6,&71,/B"+B+/$)+",."2"@,@2&,1)"+1,/$",."\,::"
*2@,:,(."2.-"2":2H"+1,/$",."#B.7R"#,'$"A7,$.7$+"
Y1,:-,.;3

A,;.,[72./"$.$&;B"+2@,.;+"R2@$"2:&$2-B"
H$$."&$2:,U$-",."H(/R"H1,:-,.;+"9,/R(1/"
2.B"-$;&2-2/,(."('",.-((&"2,&"l12:,/B3"K&()"
P7/(H$&"5MMN"/("f2.12&B"5MMCX"/R$&$"R2+"H$$."
2"5="Q$&7$./"&$-17/,(.",."$.$&;B"1+$",."#B.7R"
#,'$"A7,$.7$+"Y1,:-,.;"2.-"+,),:2&"+2@,.;+"
,."\,::"*2@,:,(.3"SR$"$?Q$7/$-"1/,:,/,$+"7(+/"
+2@,.;+"'(&"\,::"*2@,:,(."2.-"#B.7R"#,'$"
A7,$.7$+"7()H,.$-",+"2H(1/"nDMXMMM"2..12::B3"
A,.7$"/R$",.+/2::2/,(."('"/R$"Q,:(/"6,&71,/B"
+B+/$)X"+,;.,[72./"$.$&;B"+2@,.;+"R2@$"H$$."
&$2:,U$-"9,/R".("-$/$&,(&2/,(.",.",.-((&"2,&"
l12:,/B"2.-"$+/,)2/$-"Q2BH278"Q$&,(-+"('"
:$++"/R2."/9("B$2&+3"SR$"Q,:(/"Q&(;&2)",+".(9"
H$,.;"$?Q2.-$-"/("(/R$&"@,@2&,2"2+"9$::"2+"
/("/R$"K,+R$&"S&2.+:2/,(.2:"I$+$2&7R"G$./$&X"
.(9"1.-$&"7(.+/&17/,(.3"SR$"(@$&"nJ4MXMMM"
,.@$+/)$./"9,::"H$"&$7(1Q$-"'&()"$.$&;B"
+2@,.;+",."2."$+/,)2/$-"/9("B$2&+3

I"'(/../(#+"*+,*c+"%*-&%'%"=%*4%"'+&'*#"*Y/6'

S("&$-17$"$.$&;B"2++(7,2/$-"9,/R"/R$"
$?R21+/,(."('"7(.-,/,(.$-"2,&"/R&(1;R"'1)$"
R((-+X"*$.."R2+",.+/2::$-"w(.$"*&$+$.7$"
A$.+(&+"gw*Ah"(."/R$"'27$"('"'1)$"R((-+",."
+$@$&2:"H1,:-,.;+3"SR,+"-$@,7$"-$/$7/+"/R$"
Q&$+$.7$"('"2"/$7R.,7,2."2/"/R$"'1)$"R((-W"
,'"/R$&$",+".("/$7R.,7,2.X"/R$"+B+/$)":(9$&+"
/R$"2,&k(9"'27$"@$:(7,/B"2/"/R$"R((-"2.-"
&$-17$+"/R$"$?R21+/"&2/$3"w*A"1.,/+"R2@$"
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5.5 Utilities and Operations
H$$.",.+/2::$-",."d2;$:(+"#2H(&2/(&,$+X"9,/R"
Q(++,H:$"$?Q2.+,(."('"/R$"Q&(a$7/",./("(/R$&"
:2H(&2/(&B"H1,:-,.;+",."/R$".$2&"'1/1&$3"SR$"
+2@,.;+"$?Q$7/$-"'&()"/R$"w*A"1.,/+",."d2;$:(+"
#2H(&2/(&,$+"2&$"2QQ&(?,)2/$:B"n!!4XMMM"
2..12::B",'",)Q:$)$./$-"27&(++"72)Q1+X"9,/R"
2"&$-17/,(.",."72&H(."('"2&(1.-"!MM"FSGZ>"
2..12::B3"

D%2+(%*B%(%&#"E*+,*7/2?5'*K5#.1#"E'

O./,:"&$7$./:BX"*$.. +̂"272-$),7"72)Q1+"
H1,:-,.;+"R2@$"(.:B"R2-")2.12:]&$2-")$/$&+"/("
)$2+1&$"$:$7/&,72:"7(.+1)Q/,(."(."2"H1,:-,.;]
HB]H1,:-,.;"H2+,+3"E."(&-$&"/(")(.,/(&"$.$&;B"
7(.+1)Q/,(."2.-"Q&(@,-$"2")(&$"277$++,H:$"

;&2QR,7"-,+Q:2B",./$&'27$X")(&$"+(QR,+/,72/$-"

&$)(/$")$/$&+"2&$"H$,.;",.+/2::$-"/("-,;,/2::B"
/&2.+'$&"2.-"2&7R,@$"$:$7/&,72:X"+/$2)X"2.-"
7R,::$-"92/$&"-2/2"(."2"-2,:B"H2+,+3"6&(1.-"5M"
72)Q1+"H1,:-,.;+"R2@$"2:&$2-B"R2-"&$)(/$"
)$/$&+",.+/2::$-"'(&"$:$7/&,72:X"+/$2)X"2.-"
7R,::$-"92/$&3"SR$"&$)(/$")$/$&+"2&$"H$,.;"
,.+/2::$-"[&+/"2/"/R$"H1,:-,.;+"/R2/"1+$"/R$")(+/"
$.$&;B"2.-",."7(.a1.7/,(."9,/R"/R$"H1,:-,.;"
(Q/,),U2/,(."Q&(a$7/+3"

I"'5./(#+"*+,*3Z#'(#"E*7/2?5'*4(%/2*-#?%'*
/"1*B/";+.%'

A,.7$"/R$"O.,@$&+,/B",+"2."(:-$&"1&H2."72)Q1+X"
/R$"$?,+/,.;"+/$2)"Q,Q$+"2.-")2.R(:$+"&2.;$"
,."2;$"2.-":$@$:"('",.+1:2/,(.3"E."2."$b(&/"
/("&$-17$"+/$2)"+B+/$)":,.$":(++$+X"KI>A"
PQ$&2/,(.+"H$;2.",-$./,'B,.;"2.-"&$Q:27,.;"
-$'$7/,@$",.+1:2/,(."2.-"&$Q2,&,.;"2;,.;"
)2.R(:$+",."5MMN3"SR$"Q(/$./,2:"+2@,.;+",+"
2H(1/"n=MMXMMM",."/R$"[&+/"B$2&"o"2."(@$&2::"
+,)Q:$"Q2BH278"('"/R&$$"B$2&+"(&":$++3"

D%'#1%"(#/.*G/..*B+"#(+&#"E*9G/&"N%..*
7+..%E%*G+5'%*!(#.#()*-&+L%=(:

E."/R$"'2::"('"5MM<X"2"*$.."2:1).1+"Q&(@,-$-"
)2/7R,.;"'1.-+"/("H$;,."2"Q,:(/"Q&(;&2)"/("
)$2+1&$"2.-"Q1H:,7:B"-,+Q:2B"&$2:]/,)$"1/,:,/B"

The Harnwell College House Utility Project 
allows students to witness firsthand how 
much energy savings are possible by making 
small behavioral modifications. 
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7(.+1)Q/,(.",.'(&)2/,(.",."/R$"&$7$./:B"
&$.(@2/$-"\2&.9$::"G(::$;$"\(1+$3"SR$"
Q&(;&2)"$.2H:$+"+/1-$./+"/("1.-$&+/2.-"R(9"
)17R"$.$&;B",+"&$l1,&$-"/("R$2/"2.-"7((:"/R$,&"
&$+,-$.7$+X"2.-"/R&(1;R"@(:1./2&B"&$Q(&/,.;"('"
$.$&;B"1+$"HB"!5"+1,/$+"('"+/1-$./+X"7()Q2&$"
/R$"$.$&;B"1+$"('"2.",.-,@,-12:"+1,/$"9,/R"/R$"
$./,&$"55]+/(&B"7(::$;$"R(1+$3

A/1-$./+":,@,.;",."/R$"!5"+/1-B"+1,/$+"
@(:1./$$&$-"/("-(9.:(2-"-2/2"'&()"+$.+(&+"
2.-"Q&(@,-$"/R$,&"-2/2"/("/R$"SG"GR2."G$./$&"
'(&"2.2:B+,+3"I$2:"/,)$"$.$&;B"1+$"-2/2"'(&"
/R$"H1,:-,.;",+"2@2,:2H:$"(.:,.$"(&"2/"2"#GZ"
/(17R"+7&$$.",."/R$":(HHB"('"\2&.9$::"5D"
R(1&+"2"-2B3"SR$",./$./"('"/R,+"Q&(a$7/"2::(9+"
+/1-$./+"/("9,/.$++"[&+/R2.-"R(9")17R"
$.$&;B"+2@,.;+"2&$"Q(++,H:$"HB")28,.;"+)2::"
H$R2@,(&2:")(-,[72/,(.+"+17R"2+"/1&.,.;"(b"
:,;R/+X"+R(&/$.,.;"+R(9$&"/,)$+X"1+,.;":$++"
2,&"7(.-,/,(.,.;",."/R$"+1))$&")(./R+X"2.-"
:,),/,.;"/R$"l12./,/B"('"$:$7/&(.,7"-$@,7$+"/R$B"
1+$"-2,:B3

01+?(#"E*G#E;%&*-%&,+&2/"=%*4(/"1/&1'*,+&*
3Z#'(#"E*K5#.1#"E*D%"+$/(#+"'

6+"Q2&/"('"*$.. +̂"/BQ,72:"-$'$&&$-")2,./$.2.7$"
Q&(;&2)X"/R$"O.,@$&+,/B"R2+"H$;1."/("&2,+$"/R$"
Q&,(&,/B"('"$.$&;B]+2@,.;"&$.(@2/,(.+3">.$&;B]
&$:2/$-"Q&(a$7/+"R2@$"H$7()$"(.$"('"/R$"R,;R$+/"
Q&,(&,/B"Q&(a$7/+X"2.-"2&$".(9"2--&$++$-"[&+/"
/(")$$/">.$&;B"A/2&"+/2.-2&-+"'(&"H1,:-,.;"
&$.(@2/,(.+3"6:+(X"/(",)Q&(@$",.-((&"2,&"
l12:,/BX"/R$"7(.+/&17/,(.";1,-$:,.$+"'(&",./$&,(&"
&$.(@2/,(."R2@$".(9"H$$."&$@,+$-"/("$:,),.2/$"
Q&(-17/+"/R2/"Q&(-17$"+,;.,[72./"@(:2/,:$"
(&;2.,7"7()Q(1.-"gdPGh":$@$:+3

4(/(%*Y%E#'./(#+"

P."P7/(H$&"!4X"5MMNX"0(@$&.(&"I$.-$::"+,;.$-"
67/"!5C"9R,7R"9(&8+",."/2.-$)"9,/R"67/"5!=X"
/R$"6:/$&.2/,@$">.$&;B"*(&/'(:,("A/2.-2&-"
g6>*Ah3"E."2--,/,(."/("/R$"(@$&2::";(2:"('"
&$-17,.;"$.$&;B"7(.+1)Q/,(."2.-"-$)2.-"
27&(++"/R$"+/2/$X",/"$?Q2.-+"/R$"-$[.,/,(."('"S,$&"
!"2:/$&.2/,@$"$.$&;B"+(1&7$+3"O.-$&"67/"!5CX"
$27R"('"/R$"+$@$.")2a(&"$:$7/&,7"-,+/&,H1/,(."
7()Q2.,$+"g>ZG+h",."*$..+B:@2.,2"g/R(+$"
9,/R"2/":$2+/"!MMXMMM"71+/()$&+h"2&$")2.-2/$-"
/("-$@$:(Q"2.-"[:$"2."$.$&;B"$_7,$.7B"2.-"
7(.+$&@2/,(."Q:2.X"-$/2,:,.;"/R$"27R,$@$)$./"('"
2"!"Q$&7$./"&$-17/,(.",."7(.+1)Q/,(."HB"F2B"
=!X"5M!!X"2.-"2"D34"Q$&7$./"&$-17/,(.",."Q$28"
-$)2.-"HB"F2B"=!X"5M!=3

S("27R,$@$"/R,+"&$-17/,(.X"$.$&;B"7()Q2.,$+"
R2@$"2:+("H$$."-,&$7/$-"/("Q&(@,-$"$.$&;B"
$_7,$.7B"2.-"7(.+$&@2/,(."/((:+"2.-"/,Q+"/("
/R$,&"71+/()$&+"2.-"Q&(@,-$"$.$&;B"$_7,$.7B"
2.-"-$)2.-]+,-$"&$+Q(.+$"Q&(;&2)+3"6":2&;$"
Q2&/"('"/R$,&"Q&(;&2)+"9,::"H$"/R$"Q&(@,+,(."2.-"
,.+/2::2/,(."('"r+)2&/")$/$&+X "̂9R,7R"9,::"+1QQ:B"
7(.+1)$&+"9,/R",.'(&)2/,(."2H(1/"$.$&;B"
7(.+1)Q/,(."Q2%$&.+3"G(.+1)$&+"2&$"/R$."
2H:$"/("2:/$&"/R$,&"7(.+1)Q/,(."Q2%$&.+"/("/28$"
2-@2./2;$"('"Q$&,(-+"9R$."Q(9$&"Q&,7$+"2&$"
:(9$&X"/R1+"+2@,.;")(.$B"2.-":$++$.,.;"(@$&2::"
Q$28"-$)2.-3"67/"!5C"&$l1,&$+"/R2/"/R$"1/,:,/B"
7()Q2.,$+"Q&(@,-$"/R$,&"71+/()$&+"9,/R"+)2&/"
)$/$&+"9,/R,."!4"B$2&+3"6.(/R$&"+,;.,[72./"/((:"
,+"[.2.7,2:",.7$./,@$+"/R2/"9,::"H$"Q&(@,-$-"
/(":2&;$",.+/,/1/,(.2:"7(.+1)$&+"HB"$.$&;B"
7()Q2.,$+"/("-$7&$2+$"/R$,&"$.$&;B"-$)2.-3

*$.."9,::"H$.$[/"'&()"/R$+$"7(.+1)Q/,(."
&$-17/,(.")2.-2/$+X"H$721+$"/R$"O.,@$&+,/B"
9,::"R2@$"2--,/,(.2:"/((:+"/("R$:Q")$$/"$.$&;B"
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5.5 Utilities and Operations
&$-17/,(.";(2:+3"Y(/R"/R$"/$7R.(:(;B"('"+)2&/"
)$/$&,.;"2.-"[.2.7,2:",.7$./,@$+"/("&$-17$"
7(.+1)Q/,(."9,::"Q:2B"2"&(:$",."2::(9,.;"/R$"
+7R((:+"2.-"7$./$&+"2/"/R$"O.,@$&+,/B"/("/28$"
(9.$&+R,Q"('"/R$,&"$.$&;B"7(.+1)Q/,(.X"2.-"
+1QQ(&/"2"H&(2-]H2+$-"7(.+$&@2/,(."2%,/1-$"
/R&(1;R(1/"*$..3

D%'?+"'#6#.#()*

E)Q:$)$./2/,(."9,::"H$"72&&,$-"(1/"HB"KI>A"
PQ$&2/,(.+X"9,/R"/R$"+1QQ(&/"('">A6G"
+1H7()),%$$")$)H$&+X"+/2b"2.-"+/1-$./"
>7(]I$Q+3"Z,&$7/,(."HB"2.-"+1QQ(&/"'&()"/R$"
P_7$"('"/R$"*&$+,-$./X"/R$">?$71/,@$"d,7$"
*&$+,-$./ +̂"P_7$X"2.-"/R$"*&(@(+/ +̂"P_7$"9,::"
H$",.+/&1)$./2:"/("/R$"+177$++"('"/R$+$";(2:+"
2+"9$::"2+"R$:Q"'&()"$@$&B"+7R((:X"7$./$&X"2.-"
-,@,+,(.3

B%(%&%1*3"%&E)*!'/E%*>/(/

SR$")2,."Q&(7$++"('"/&278,.;"1/,:,/,$+"2.-"
(Q$&2/,(.+"$.$&;B"&$-17/,(.+"9,::"H$"/R&(1;R"
/R$"1+$"('")(.,/(&,.;"/R$")2.12::B"&$2-")$/$&+"
/("/&278"27/12:"$:$7/&,72:"1+2;$X"9,/R"$@$./12:"
1Q;&2-$+"/("/R$"-,;,/2:")$/$&,.;"+B+/$)3"SR$"
)(./R:B")$/$&"-2/2"9,::"H$"&$7(&-$-"2.-"
2&7R,@$-"(."/R$"0&$$."G2)Q1+"*2&/.$&+R,Q"
9$H+,/$"/("-$@$:(Q")(./R:B"2.-"B$2&:B"
/&$.-+X"2+"Q1H:,7",.-,72/(&+"(."/R$"Q&(;&$++"

('"/R$"!"#$%&'()*&#+,(-"%,"&$7())$.-2/,(.+3"
6+",.'&2+/&17/1&$"2.-"H1,:-,.;"1Q;&2-$+"2&$"
$?$71/$-X"2.-"H$R2@,(&")(-,[72/,(."Q&(;&2)+"
,)Q27/"$.$&;B"7(.+1)Q/,(.X"/R$"$./,&$"
O.,@$&+,/B"7())1.,/B"9,::"H$"2H:$"/("+$$"/R$"
&$2:,U$-"$.$&;B"+2@,.;+3"
S&278,.;"A1+/2,.2H:$"E.,/,2/,@$+",."PQ$&2/,(.+"
2.-"F2,./$.2.7$

KI>A"+/2b"gPQ$&2/,(.+"2.-"/R$"P_7$"('"/R$"
O.,@$&+,/B"6&7R,/$7/h"9,::"&$7(&-"2::"7R2.;$+"
,."$.$&;B"+/2.-2&-+",.7:1-,.;"1Q-2/$+"/("
6A\I6>"2.-"7(-$"+/2.-2&-+"&$'$&$.7$-"HB"
/R$"O.,@$&+,/B"/R2/"R2@$"$.$&;B"2.-"1/,:,/,$+"
,)Q27/+3"A/2b"9,::"&$7(&-"2.B"+1+/2,.2H:$"
,.,/,2/,@$+",)Q:$)$./$-"2..12::BX"+17R"2+"
72Q,/2:",)Q&(@$)$./+X"&$.(@2/,(.+"/(">.$&;B"
A/2&":$@$:+X"2.-",)Q:$)$./2/,(."('"&$]
7()),++,(.,.;"9(&83

J5"1#"E*

KI>A"9,::"[.2.7$"/R$",)Q:$)$./2/,(."('"/R$"
O/,:,/,$+"2.-"PQ$&2/,(.+"$.$&;B"&$-17/,(."
27/,@,/,$+X"9,/R"+1QQ(&/"'&()",.-,@,-12:"
+7R((:+"2.-"7$./$&+"9R$&$"2QQ&(Q&,2/$3"G2Q,/2:"
,)Q&(@$)$./+"9,::"&$)2,."'1.-$-"/R&(1;R"
/R$"72Q,/2:"H1-;$/"2.-"/R$"K27,:,/,$+"I$.$92:"
K1.-3"K(&"'1&/R$&",.'(&)2/,(."(."'1.-,.;X"+$$"
6QQ$.-,?"Y3
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K/=]E&+5"1

SR$" O.,@$&+,/B" ('" *$..+B:@2.,2" ,+" 2" CJ]27&$X"
7(./,;1(1+"1&H2."72)Q1+"7(.+,+/,.;"('"(@$&"!5"
),::,(." +l12&$" '$$/" ,." !N5"H1,:-,.;+X" $?7:1-,.;"
/R$" R(+Q,/2:" 7()Q:$?3" SR$" +/&17/1&$+" &2.;$" ,."
2;$" '&()" /R$"G,@,7"\(1+$X" H1,:/" ,." !N4M" /(" /R$"
Q&$+$./"-2B3

>%'#E"*H5#1%.#"%'*/"1*D%$#%N*+,*7/2?5'*
-&+L%=('

T$::"H$'(&$"/R$"2-@$./"('"/R$"!"#$%&'()*&#+,(
-"%,X"/R$"O.,@$&+,/B")2,./2,.$-"2"R,;R"+/2.-2&-"
'(&"2-2Q/,@$"&$1+$X"+1+/2,.2H:$"-$+,;.X"2.-"/R$"
)2/$&,2:+"1+$-"'(&",/+"H1,:-,.;"Q&(a$7/+3"E.R$&$./"
,."2::"('"/R$"Q:2..,.;"2.-"7(.+/&17/,(."27/,@,/,$+"
,+"/R$"1.-$&+/2.-,.;"/R2/"/R$"O.,@$&+,/B"
H1,:-+"2.-")2.2;$+",/+"2++$/+"9,/R":(.;]
/$&)"(9.$&+R,Q",."),.-X"2.-"/R2/"-$7,+,(.+"
)2-$"/(-2B"9,::"7()),/"/R$"O.,@$&+,/B"/("
)2,./$.2.7$X"1/,:,/BX"2.-"(Q$&2/,(.2:"7(+/+"'(&"
B$2&+"/("7()$3"#,'$]7B7:$"7(+/,.;X"(&"q/(/2:"7(+/"
('"(9.$&+R,Qs"2.2:B+,+"2&$",)Q:,7,/",."*$.. +̂"
72Q,/2:"Q:2..,.;"2.-"&$.(@2/,(."Q:2..,.;"
Q&(7$++3"*$.."2:+("&$2:,U$+"/R$"Q(/$./,2:"'(&"
+1H+/2./,2:"72&H(."$),++,(."&$-17/,(.+"2.-"
7(+/"+2@,.;+"2++(7,2/$-"9,/R"/R$"(Q$&2/,(."('"
H1,:-,.;+"2+"-$+,;.$-3

SR$"qZ$+,;."01,-$:,.$+"2.-"I$@,$9"('"G2)Q1+"
*&(a$7/+Xs"2QQ&(@$-"HB"/R$"S&1+/$$+",."5MM5X"
(1/:,.$+"/R$"72)Q1+"+/2.-2&-+"'(&"-$+,;.X"
7(.+/&17/,(.X"2.-"/R$"'(&)2:"-$+,;."&$@,$9"
Q&(7$++"7(.+,+/$./"9,/R"/R,+"2%,/1-$3"E.7:1-$-"
,."/R,+"-(71)$./",+"2"+$7/,(."(."qI$+Q(.+,H:$"
O+$"('">.$&;B"2.-"c2/1&2:"I$+(1&7$+3s"
677(&-,.;"/("/R$";1,-$:,.$+W

2%*?(/5+d'*&(0?+7"6(7,6'5&%H'(%(*+$/5'?',0#I'(
%,%"D0#0(&+(6#$#,#0?(&?'(70'(+1(','5AD(%,6(
5'67*'(&?'(70'(+1(,+,R5','<%4"'(5'0+75*'0K(
>?'(N,#I'50#&D(#,&',60(&+(4'(%("'%6'5(%,6(
*?%$/#+,(+1(',I#5+,$',&%""D(0',0#&#I'(6'0#A,E(
6'$%,6#,A(#,,+I%&#+,(%,6(*5'%&#I#&D(15+$(
+75(6'0#A,(*+,07"&%,&0(%,6(?'"/#,A(&+('67*%&'(
+75(*+$$7,#&DK(>?'(N,#I'50#&D(#0(*+$$#8'6(
&+(*5'%&#,A(%(*%$/70(',I#5+,$',&(&?%&($+I'0(
4'D+,6($'5'"D(070&%#,%4"'E(&+(+,'(&?%&(%*&#I'"D(
#$/5+I'0(&?'(J7%"#&D(+1("#1'(%,6(&?'(',I#5+,$',&(
1+5(#&0(70'50K(

H+/.'*'%(*+5(*#"*(;%*T^^T*E5#1%.#"%'*#"=.51%@

j" A,/,.;".$9"+/&17/1&$+"),.-'1:"('"
(&,$./2/,(.X"+R2-,.;"2.-"/R$"$b$7/"(."
2-a27$./"H1,:-,.;+"2.-"+Q27$+i

j" I$-17,.;"-$Q$.-$.7$"(.".(.]&$.$92H:$"
&$+(1&7$+"HB"1+,.;"2QQ&(Q&,2/$"&$7B7:$-"
)2/$&,2:+"2.-"HB"Q&()(/,.;"2-2Q/,@$"
&$1+$"('"$?,+/,.;"+/&17/1&$+i

5.6 Physical Environment
Design Green
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j" I$-17,.;")2&;,.2:"$.$&;B"7(+/+"
HB"Q&()(/,.;"+$:$7/,(."('":(72::B"
)2.1'27/1&$-"(&"'2H&,72/$-"Q&(-17/+"
2.-")2/$&,2:+i

j" O+,.;":2.-+72Q$"-$+,;."/("7&$2/$"R$2:/RB"
2.-"$7(:(;,72::B"2QQ&(Q&,2/$"+Q27$+X"
Q&(@,-$"Q:$2+2./"(1/-((&"$.@,&(.)$./+X"
&$-17$"$?/$&,(&":,;R/,.;"-$)2.-"2.-"
),.,),U$"+/(&)92/$&"&1.(bi

j" F,.,),U,.;")2,./$.2.7$"2.-"(Q$&2/,.;"
7(+/+"HB"$)Q:(B,.;"9R(:$]+B+/$)+"
:,'$]7B7:$"$@2:12/,(."/("-$/$&),.$"/R$"
/&1$"Q&(a$7/"7(+/+X"2.-"HB",./$;&2/,.;"
,..(@2/,@$"-2B:,;R/,.;"2.-"H1,:-,.;"
$.;,.$$&,.;"+(:1/,(.+"2/"Q&(a$7/"
,.7$Q/,(.i

j" E)Q&(@,.;",.-((&"$.@,&(.)$./2:"
l12:,/Bi

j" 6-(Q/,.;")(.,/(&,.;X")$2+1&,.;X"
2.-"'$$-H278"+B+/$)+"/("$+/2H:,+R"
H2+$:,.$+"('"$.$&;B"1+2;$"2.-"H1,:-,.;"
Q$&'(&)2.7$X"2;2,.+/"9R,7R"/R$"
O.,@$&+,/B"72."$@2:12/$",)Q&(@$)$./+"
2.-"+$/";(2:+"'(&"'1/1&$"Q&(a$7/+i

j" F2?,),U,.;"H1,:-,.;"k$?,H,:,/B"/("
+2/,+'B"/R$"@2&,$-"-$)2.-+"('"71&&$./"
2.-"'1/1&$"1+$&+"2.-"&$+,-$./+i"2.-"

j" I$-17,.;"$.$&;B"7(.+1)Q/,(."('"
H1,:-,.;"2.-"+,/$"+B+/$)+"g\d6GX"
R(/"92/$&X"2.-":,;R/,.;h"/R&(1;R"/R$"
1+$"('"2QQ&(Q&,2/$")$7R2.,72:"2.-"
7(.+/&17/,(."/$7R.(:(;B"g.2/1&2:"
7((:,.;X":,;R/"&$7(@$&BX"Q2++,@$"+(:2&"
-$+,;.X"$/73h3

A,.7$";((-",.,/,2:"-$+,;."Q&27/,7$+"Q&()(/$"2"
:(.;$&"H1,:-,.;":,'$+Q2.X")(+/"7(.+/&17/,(."(."
72)Q1+",+"&$.(@2/,(."9(&83"SR&(1;R"2"&,;(&(1+"
)2,./$.2.7$"Q&(;&2)X"/R$"O.,@$&+,/B"R2+"H$$."

2H:$"/("Q&$+$&@$"/R$")2a(&,/B"('",/+"+/&17/1&$+X"
,.@$+/,.;"(."2@$&2;$"(@$&"n!MM"),::,(."2..12::B"
,."&$.(@2/,(.+X"$l1,Q)$./X"2.-"'27,:,/,$+"
&$.$92:"(@$&"/R$":2+/"-$72-$3

SR$"5MM5"Z$+,;."01,-$:,.$+"+Q$7,[72::B"2--&$++"
/R,+" 7()),/)$./" /(" qI$+Q(.+,H:$" I$.(@2/,(."
2.-"OQ;&2-$+"/(">?,+/,.;"Y1,:-,.;+sW

S',*+75%A'(5'0/+,0#4"'(0&'<%560?#/(+1(
%""('9#0&#,A(N,#I'50#&D(47#"6#,A0K(2%*?(
5',+I%&#+,(/5+d'*&E(&?'5'1+5'E(0?+7"6(#,*"76'(
%,(#,I'0&#A%&#+,(+1(%""(%0/'*&0E(0D0&'$0(%,6(
1'%&75'0(#$/%*&'6(4D(&?'(0/'*#@*(#,&'5I',&#+,K(
!+,6#&#+,0(6#0*+I'5'6(675#,A(/5+d'*&(
'I%"7%&#+,E(6'0#A,(+5(*+,0&57*&#+,(&?%&(%5'(#,(
,''6(+1(#$/5+I'$',&(*%,,+&(4'(#A,+5'6K(2I',(#,(
*%0'0(<?'5'(476A'&%5D(+5(0*?'67"'(*+,0&5%#,&0(
,'*'00#&%&'(+,"D(%(/%5&#%"(5'$'6#%&#+,E(%,D(
47#"6#,A(6'@*#',*#'0(45+7A?&(&+("#A?&(%5'(&+(4'(
'9%$#,'6(%,6(6+*7$',&'6(0+(&?%&(&?'D($%D(4'(
%665'00'6(%&(%(17&75'(&#$'K

A17R"Q&(27/,@$")2.2;$)$./"&$k$7/+"/R$"
O.,@$&+,/B +̂"7()),/)$./"/(")2?,),U,.;"/R$"
$_7,$.7B"('",/+"H1,:/"$.@,&(.)$./3"E."9(&8,.;"
/("+1+/2,.",/+"$?,+/,.;"72Q,/2:",.@$+/)$./+X"
/R$"O.,@$&+,/B"Q&(@$+"/R$"Q&,.7,Q:$"/R2/"q/R$"
;&$$.$+/"H1,:-,.;",+"/R$"(.$"B(1"-(".(/"R2@$"/("
H1,:-3s

Y#$/6.%*7+225"#()*I"#(#/(#$%'*/"1*
M%#E;6+&;++1*I"$%'(2%"(*

6+".(/$-",."/R$",./&(-17/,(.X"*$.."R2+"
Q2&/.$&$-"9,/R",/+"+1&&(1.-,.;"7())1.,/B"
/("7&$2/$".$,;RH(&R((-+"/R2/"2&$"+2'$X":,@2H:$X"
2.-"92:82H:$X"'1&/R$&,.;"+1+/2,.2H,:,/B"$b(&/+"
,."/&2.+Q(&/2/,(.X"1/,:,/,$+"2.-"(Q$&2/,(.+X"2.-"
92+/$"),.,),U2/,(."2.-"&$7B7:,.;3"T,/R"/R$"



 66      

5.6 Physical Environment
'(1.-,.;"('"/R$"O.,@$&+,/B"G,/B"Z,+/&,7/"gOGZh"
,."!CC<"2.-",.@$+/)$./",."8$B"7())$&7,2:"2.-"
&$+,-$./,2:"-$@$:(Q)$./"Q&(a$7/+X"*$.."R2+"
-$)(.+/&2/$-",/+"7()),/)$./"/("+1+/2,.2H:$"
1&H2."-$@$:(Q)$./W"-$.+$X"/&2.+,/]277$++,H:$X"
),?$-]1+$"2.-"),?$-]R(1+,.;X"9,/R"9$::]
-$+,;.$-"2.-"9$::])2,./2,.$-"+/&$$/+"/R2/"
Q&()(/$"l12:,/B"('":,'$",."/R$"7,/B3

N!(;5'',U(OG"0&$$.",+"2".(.]Q&([/"/&$$]
Q:2./,.;"2.-"7())1.,/B"H$21/,[72/,(."
(&;2.,U2/,(.",."/R$"O.,@$&+,/B"G,/B"
.$,;RH(&R((-X"'(1.-$-",."!CCC"HB"*$.."2.-"
2"7(.+(&/,1)"('":(72:",.+/,/1/,(.+3"SR$"),++,(."
('"OG"0&$$.",+"/("Q&()(/$X"7((&-,.2/$X"2.-"
+1QQ(&/"@(:1./$$&"7())1.,/B";&$$.,.;",."
O.,@$&+,/B"G,/B"2.-"/R$"+1&&(1.-,.;"T$+/"
2.-"A(1/R9$+/"*R,:2-$:QR,2".$,;RH(&R((-+3"
SR&(1;R"Q2&/.$&+R,Q+X"OG"0&$$."H1,:-+"
7())1.,/BX"$.-(&+$+"+1+/2,.2H:$"Q&27/,7$+X"
2.-"7R2)Q,(.+"$.@,&(.)$./2:"+/$92&-+R,Q3"
SR$"(&;2.,U2/,(."R2+"$.;2;$-")(&$"/R2."DXMMM"
@(:1./$$&+",."Q:2./,.;"2.-")2,./2,.,.;"(@$&"
!XMMM"/&$$+"+,.7$",/+",.7$Q/,(.X"H&,.;,.;"2"R(+/"
('"$.@,&(.)$./2:"H$.$[/+X"2+"9$::"2+",.7&$2+,.;"
Q&(Q$&/B"@2:1$+"2.-"&$-17,.;"+/(&)92/$&"
&1.(b",."/R$".$,;RH(&R((-3

>?'()A%&0&+,(N54%,([7&5#&#+,(F,#&#%&#I'(.)N[F:U"
6OcE",+"&1."/R&(1;R"/R$"Y2&H2&2"2.-">-92&-"
c$%$&"G$./$&"'(&"G())1.,/B"*2&/.$&+R,Q+"
2.-"Q&(@,-$+"R2.-+](.":$2&.,.;"2H(1/"'((-X"
.1/&,/,(.X"2.-"7((8,.;"2/"*$.. +̂"7())1.,/B"
+7R((:+3"SR$"'(71+",+"(."R$2:/RB"$2/,.;"2.-"
H1,:-,.;"R$2:/RB":,'$+/B:$+"'(&"+/1-$./+"2+"/R$B"
$./$&"2-1:/R((-3"6OcE"'(71+$+"(.";2&-$.,.;"
HB")2,./2,.,.;"+$@$&2:"27&$+"('"7())1.,/B"
;2&-$.+"2/".$,;RH(&R((-"+7R((:+"2.-"Q&$Q2&,.;"
'((-3"6OcE"9(&8+"/(",)Q&(@$"7())1.,/B"
.1/&,/,(."2.-"R$2:/R"gQ2&/,71:2&:B"(H$+,/B"2.-"

.1/&,/,(.]&$:2/$-"-,+$2+$+"+17R"2+"-,2H$/$+h"
/R&(1;R"+$&@,7$]H2+$-":$2&.,.;"2.-"7())1.,/B"
$.;2;$)$./3"

P/R$&"*$..]:$-".$,;RH(&R((-"+1+/2,.2H,:,/B"
,.,/,2/,@$+",.7:1-$"/R$"'(::(9,.;W

j" OG"Y&,/$X"9R,7R"R2+"Q2&/.$&$-"9,/R"
R()$(9.$&+"2.-"2Q2&/)$./"H1,:-,.;+"
/(",.+/2::"$?/$&,(&":,;R/,.;"[?/1&$+"2/"
)(&$"/R2."!X=MM"&$+,-$.7$+"/R&(1;R(1/"
O.,@$&+,/B"G,/B3"OG"Y&,/$"'1.-+"R2:'"('"
/R$"7(+/"('":,;R/,.;"[?/1&$+X"Q&(@,-$-"
/R2/"(@$&"R2:'"('"2.B";,@$."H:(78"
Q2&/,7,Q2/$+",."/R$"Q&(;&2)"o"/R$&$HB"
H&,.;,.;"7())1.,/,$+"/(;$/R$&"2.-"
$.7(1&2;,.;"-,2:(;1$"2&(1.-",++1$+"('"
+2'$/B"2.-"QRB+,72:",)Q&(@$)$./i

j" *$.."\()$"P9.$&+R,Q"A$&@,7$+"
Q&(@,-$+"R()$"(9.$&+R,Q"&$+(1&7$+"2.-"
'2@(&2H:$"7:(+,.;"7(+/+"2+"2.",.7$./,@$"
'(&"'271:/B"2.-"+/2b"/("(9."R()$+",."/R$"
T$+/"*R,:2-$:QR,2"7())1.,/Bi

j" I$R2H,:,/2/,(."('":(72:"R(1+,.;"+/(78X"
+()$/,)$+"HB"H&(8$&,.;"-$2:+"2)(.;"
(1/+,-$"Q2&/,$+X"2.-")(&$"&2&$:B"HB"
-,&$7/"Q1&7R2+$X"&$R2H,:,/2/,(.X"2.-"+2:$i"
2.-

j" G(.+/&17/,(.",."/R$"A2-,$"S2..$&"
F(++$::"6:$?2.-$&mO.,@$&+,/B"('"
*$..+B:@2.,2"A7R((:"2+"9$::"2+"
,.@$+/)$./+",."(/R$&":(72:"$:$)$./2&B"
+7R((:+"/R&(1;R"+1H+,-,$+"2.-";&2./+3"

A17R"$b(&/+"R$:Q"/("+/2H,:,U$"/R$"7())1.,/B"
2.-"$.R2.7$"T$+/"*R,:2-$:QR,2 +̂"&$Q1/2/,(."
2+"2"-$+,&2H:$"Q:27$"/(":,@$X"2.-",)Q&(@$"/R$"
+1+/2,.2H,:,/B"('"H(/R"*$.."2.-",/+",))$-,2/$"
$.@,&(.+3"
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B#''#+"

S("7&$2/$"2.-")2,./2,."2"+1+/2,.2H:$"H1,:/"
$.@,&(.)$./"(."72)Q1+"2.-"/R$"2-a27$./"
.$,;RH(&R((-+"HB",.7(&Q(&2/,.;"+/2.-2&-+"
2.-"H$+/"Q&27/,7$+",."-$+,;."2.-"(Q$&2/,(.+"
,./("*$.. +̂"72)Q1+"Q:2.X"-$7&$2+,.;"H1,:-,.;"
$.$&;B"7(.+1)Q/,(.i",.7&$2+,.;"$-172/,(."
2.-"292&$.$++"('"+1+/2,.2H:$"-$+,;."2)(.;"
Q&('$++,(.2:"+/2bi"2.-"$.;2;,.;",."(1/&$27R"/("
H(/R"/R$"72)Q1+"2.-".$,;RH(&,.;"7())1.,/,$+3"

D%=+22%"1/(#+"'

!"# 01+?(*Y33>*4#.$%&*7%&(#P=/(#+"`*N#(;*
-%""O'?%=#P=*E+/.'`*/'*/*2#"#252*
'(/"1/&1*+,*"%N*65#.1#"E*=+"'(&5=(#+"R

SR$"#$2-$&+R,Q",.">.$&;B"2.-"
>.@,&(.)$./2:"Z$+,;.";&$$."H1,:-,.;"
&2/,.;"+B+/$)"Q&()(/$+"2.-"7$&/,[$+"
+1+/2,.2H:$"Q&27/,7$+"/R&(1;R"
,.-$Q$.-$./X"/R,&-]Q2&/B"@$&,[72/,(.3

""""""""""""!3""">)Q,&,72::B"$@2:12/$"/R$"#>>Z"
7&$-,/+"2.-"$+/2H:,+R"Q&,(&,/,$+"
&$;2&-,.;"$.@,&(.)$./2:",++1$+"
,)Q(&/2./"/("*$..i

""""""""""""53"""F(-,'B"*$.. +̂"$?,+/,.;"-$+,;."
7&,/$&,2"/("27R,$@$"+1+/2,.2H,:,/B"
(Ha$7/,@$+"2.-"#>>Z"7$&/,[72/,(."
9,/R(1/"7R2.;,.;"/R$")$7R2.,+)"
('"$.'(&7$)$./i"$@2:12/$"92B+",."
9R,7R";1,-$:,.$+"(&"Q&27/,7$+".(/"
$.'(&7$2H:$"72."H$"H$+/"$.7(1&2;$-"
,.":,.$"9,/R"/R$",./$./"('"/R$"*$.."
S&1+/$$+"5MM5"01,-$:,.$+i"2.-
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5.6 Physical Environment
"""""""""""""=3""Z$@$:(Q";1,-$:,.$+"'(&"-$/$&),.,.;"

/R$"2QQ&(Q&,2/$"+72:$"g-(::2&"@2:1$X"
H1,:-,.;"2&$2X"$/73h"'(&"9R$."#>>Z"
7$&/,[72/,(.",+"2QQ&(Q&,2/$X"2.-"9R$."
+,)Q:B"R,;R$&"$.@,&(.)$./2:"-$+,;."
2.-"7(.+/&17/,(."+/2.-2&-+"2&$"
2QQ&(Q&,2/$3

KR* 01+?(*Y33>*7I*97+22%&=#/.*I"(%&#+&:`*
N#(;*-%""O'?%=#P=*E+/.'`*/'*/*2#"#252*
'(/"1/&1*,+&*&%"+$/(#+"'R

!3" *&,(&,/,U$"2.-"+$:$7/"#>>Z"GE"7&$-,/+"
2QQ&(Q&,2/$"'(&"$27R"Q&(a$7/"72/$;(&B"
2.-"$)Q,&,72::B"$@2:12/$"7&,/$&,2"/R2/"
7()Q&,+$"/R$"#>>Z"&$@,$9i

53" G()Q2&$"/R,+"+B+/$)"9,/R"(/R$&"
&$:$@2./"2.-",./$&.2/,(.2:"+/2.-2&-+i

=3" A(:,7,/"+1;;$+/,(.+"2.-"27/,(.",/$)+"
'&()"/R$"Q&,)2&B"+/28$R(:-$&+"
&$:2/$-"/("$27R"+$:$7/$-"#>>Z"GE"
7&$-,/i

D3" Z$/$&),.$"7(+/",)Q27/"('"
,)Q:$)$./,.;"$27R"27/,(.",/$)"2.-"
/R$"/&2,.,.;"&$l1,&$)$./+"'(&"/R$"
7(&&$+Q(.-,.;"-$Q2&/)$./+i

43"""G(.-17/"2"Q,:(/"+/1-B"/("-$/$&),.$"
/R$"$b$7/,@$.$++"('"#>>Z"GE"
7$&/,[72/,(."2/"/R$"O.,@$&+,/Bi"2.-

J3"""Z$@$:(Q";1,-$:,.$+"'(&"-$/$&),.,.;"
/R$"2QQ&(Q&,2/$"+72:$"'(&"9R$."#>>Z"
GE"7$&/,[72/,(.",+"2QQ&(Q&,2/$X"2.-"
9R$."+,)Q:B"R,;R$&"$.@,&(.)$./2:"
-$+,;."2.-"7(.+/&17/,(."+/2.-2&-+"
2&$"2QQ&(Q&,2/$3

7R* 01+?(*Y33>*3Z#'(#"E*K5#.1#"E'@*
S?%&/(#+"'*/"1*B/#"(%"/"=%*93K@*SB:`*
N#(;*-%""O'?%=#P=*E+/.'*/'*/*2#"#252*
'(/"1/&1*,+&*65#.1#"E*2/#"(%"/"=%*/"1*
+?%&/(#+"'*/"1*%"'5&%*(;/(*/1%d5/(%*
&%'+5&=%'*/&%*651E%(%1*,+&*/??&+?&#/(%*
.%$%.'*+,*?&%$%"(/(#$%*2/#"(%"/"=%*/"1*
,/=#.#(#%'*&%"%N/.R

!3" *&,(&,/,U$"2.-"+$:$7/"2@2,:2H:$"#>>Z"
>YW"PF"7&$-,/+"2QQ&(Q&,2/$"'(&"$27R"
72/$;(&B"9,/R,."/R$"#>>Z">YW"PF"
Q1&@,$9i

53" A(:,7,/"+1;;$+/,(.+"2.-"27/,(.",/$)+"
'&()"/R$"Q&,)2&B"+/28$R(:-$&+"
&$:2/$-"/("$27R"+$:$7/$-"#>>Z">YW"
PF"7&$-,/i

=3" E-$./,'B"@$.-(&+"(&"+(1&7$+"('"
l12:,'B,.;"Q&(-17/+"2.-"+$&@,7$+"/R2/"
72."H$"1+$-"/(")$$/"#>>Z">YW"PF"
7&,/$&,2i

D3" Z$/$&),.$"7(+/",)Q27/"('"
,)Q:$)$./,.;"$27R"27/,(.",/$)"2.-"
/R$"/&2,.,.;"&$l1,&$)$./+"'(&"/R$"
7(&&$+Q(.-,.;"-$Q2&/)$./+i

43" >+/2H:,+R"2"7()),%$$"/("-$+,;."2.-"
)2.2;$"/R$",)Q:$)$./2/,(."2.-"
7(./,.12/,(."('"/R$"#>>Z">YW"PF"
Q(:,7,$+X"7()Q:,2.7$X"2.-"Q&(7$++$+i

J3"""G(.-17/"2"Q,:(/"+/1-B"/("-$/$&),.$"
/R$"$b$7/,@$.$++"('"#>>Z">YW"PF"
7$&/,[72/,(."2/"/R$"O.,@$&+,/Bi"2.-

<3" O+$"/R$"#>>Z">YW"PF"Q&(/(7(:+"
2+"2"/((:"/("$@2:12/$"2.-"Q&,(&,/,U$"
-$'$&&$-")2,./$.2.7$"2.-"'27,:,/,$+"
&$.$92:"Q&(a$7/+",."(&-$&"/(")2?,),U$"
$.$&;B"+2@,.;+X"&$-17$"&$+(1&7$"1+$X"
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2.-",)Q&(@$",.-((&"$.@,&(.)$./2:"
l12:,/B"2.-"Q$&'(&)2.7$"('"/$27R,.;X"
&$+$2&7RX":,@,.;X"2.-"9(&8,.;"+Q27$+"
27&(++"72)Q1+3

>R* 3"=+5&/E%*(;%*/=;#%$%2%"(*+,*=/2?5'O
N#1%*E+/.'`*2+1#,)*(;%*%Z#'(#"E*7/?#(/.*
M%%1'*4(/(%2%"(*(+*#"=+&?+&/(%*/*
'5'(/#"/6#.#()*/E%"1/R

!3" Z&2t")(-,[$-"'(&)"2.-",.'(&)2/,(."
/("&$l1$+/$&+"2.-"&$@,$9"9,/R"d,7$"
*&$+,-$./"('"K27,:,/,$+"2.-"I$2:"
>+/2/$"A$&@,7$+"gKI>AhX"/R$"G2Q,/2:"
6-@,+(&B"0&(1QX"2.-"G2Q,/2:"G(1.7,:"
&$@,$9$&+i"2.-

53" *&(@,-$",.'(&)2/,(."2.-"$-172/,(."
/("KI>A"Z$+,;."2.-"G(.+/&17/,(."
*&(a$7/"F2.2;$&+3

3R* I"=+&?+&/(%*'5'(/#"/6.%*?&/=(#=%'*
#"(+*-%""F'*I"'(&5=(#+"'*(+*>%'#E"*
-&+,%''#+"/.'*/"1*=+"'(&5=(#+"*
E5#1%.#"%'R

!3" I$@,$9"2.-"$@2:12/$"+1+/2,.2H,:,/B"
Q&27/,7$+"2+"/R$B"71&&$./:B"2QQ$2&",."
E.+/&17/,(.+"/("Z$+,;."*&('$++,(.2:+"
2.-"7(.+/&17/,(.";1,-$:,.$+i

53" >+/2H:,+R"2"Q$&,(-,7"&$@,$9"Q&(7$++"
'(&"/R$+$";1,-$:,.$+"/("$.+1&$"/R2/"
*$..")2,./2,.+"/R$")(+/"1Q]/(]
-2/$"+/2.-2&-+",."/R$"E.+/&17/,(.+"
/("Z$+,;."*&('$++,(.2:+"2.-"
7(.+/&17/,(.";1,-$:,.$+"Q(:,7,$+i

=3" G&$2/$"2"Q(:,7B"/("/&278"Q&(a$7/"
Q&(;&$++"2.-"$.+1&$"l12:,/B"
2++1&2.7$"'(&"$27R"Q&(a$7/"2+",/",+"
7()Q:$/$-i"2.-

D3" >-172/$"O.,@$&+,/B"Q$&+(..$:X"H(/R"
-,&$7/:B"2.-",.-,&$7/:B",.@(:@$-",."/R$"
Q&(a$7/"Q&(7$++X"(."/R$",)Q(&/2.7$"('"
/R$+$"Q(:,7,$+"2.-"9R2/"/R$B")$2."
/("/R$"O.,@$&+,/B"2+"2"9R(:$X"2+"9$::"
2+"1Q-2/$+"9R$."/R$+$"Q(:,7,$+"2&$"
)(-,[$-3">.+1&$"/R2/"+)2::"Q&(a$7/+"
2.-"/BQ,72:"&$.(@2/,(."Q&(a$7/+"2&$"
7&,/,72::B"$@2:12/$-"HB"O.,@$&+,/B"
Q$&+(..$:"'(&"(QQ(&/1.,/,$+"/("&2,+$"
Q&(a$7/"$.@,&(.)$./2:"Q$&'(&)2.7$X"
H(/R",."/$&)+"('"-$+,;."2.-"
,)Q:$)$./2/,(.3

JR* -&+$#1%*(&/#"#"E*(+*-%""*'(/a*&%E/&1#"E*
'5'(/#"/6.%*?&/=(#=%'*#"*65#.1#"E*1%'#E"*
/"1*+?%&/(#+"'e2/#"(%"/"=%R

!3" E-$./,'B";&(1Q+"9R(".$$-"/&2,.,.;"
9,/R,."KI>AX"+7R((:+"2.-"7$./$&+X"2.-"
2)(.;"7(./&27/(&+"2.-"7(.+1:/2./+"
/("-$/$&),.$"(Ha$7/,@$+"2.-"7(./$./"
&$l1,&$-"HB"$27R";&(1Q3">.+1&$"/R2/"
+/2b",+"292&$"('"/R$":(.;]/$&)"7(+/"
+2@,.;+"2++(7,2/$-"9,/R"2-$l12/$"
Q&$@$./2/,@$")2,./$.2.7$"2.-"Q&(Q$&"
H1,:-,.;"7()),++,(.,.;i

53" PH/2,."H1B],."'&()"+7R((:+"&$;2&-,.;"
/&2,.,.;"&$l1,&$)$./+"'(&"A7R((:"
'27,:,/,$+"+/2bi

=3" E-$./,'B"$?Q$&/,+$"&$l1,&$-"'(&"
/&2,.$&+"(&"'(&"7(./$./"-$@$:(Q$&+i

D3" E-$./,'B"&$:$@2./"7(.'$&$.7$+"2.-"
2++(7,2/,(.+i

43" E-$./,'B",.'(&)2:m(Q/,(.2:"/&2,.,.;"
)2/$&,2:"2.-",.'(&)2/,(."/R2/"72."
H$"-,+/&,H1/$-"@,2"$)2,:"(&"/R&(1;R"
O.,@$&+,/B"Q1H:,72/,(.+"+17R"2+"/R$"
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5.6 Physical Environment
6:)2.27X"H&(7R1&$+X"Q(+/$&+"(&"/R$"
0&$$."G2)Q1+"*2&/.$&+R,Q"9$H+,/$i"
2.-

J3" Z$/$&),.$"9R2/"&$'$&$.7$+m&$+(1&7$+"
.$$-"/("H$"Q(+/$-"(."/R$"KI>A"
9$H+,/$"&$;2&-,.;"#>>Z"7&,/$&,23

HR*>%$%.+?*/"1*#2?.%2%"(*'5'(/#"/6.%*
?&+(+=+.'e?&/=(#=%'*,+&*'#(%*?./""#"E`*
+?%"O'?/=%*1%'#E"*/"1*./"1'=/?%*
2/#"(%"/"=%R

!3" >+/2H:,+R"2"/,)$:,.$"2.-"21/R(&,/B"
+/&17/1&$"/("&$@,$9"/R$+$"Q&27/,7$+"
2.-"$.+1&$"/R2/"/R$")(+/"1Q]/(]-2/$"
+/2.-2&-+"2&$"H$,.;"1/,:,U$-i

j" G&$2/$"2"7()),%$$"('"&$:2/$-"
Q&('$++,(.2:+"9,/R,."KI>A"/("
-,+71++X"&$@,$9"2.-"$@2:12/$"
$?,+/,.;"Q&27/,7$+X"9,/R"+1QQ(&/"('"
7(.+1:/2./+",'"&$l1,&$-i

j" G()Q:$/$"2::",&&,;2/,(."&$Q2,&+"
&$7())$.-$-",."/R$"5MMN"21-,/"('"
/R$"71&&$./"+B+/$)i

j" E)Q&(@$"+.(9"&$)(@2:")$/R(-+"
'(&"),.,)2:"92+/$"2.-"-2)2;$"/("
Q:2./+"2.-":2.-+72Q$"g1+,.;"H&,.$"
,.+/$2-"('"+2:/"'(&"+.(9")$:/,.;hi

j" I$7B7:$")(&$":2.-+72Q$"92+/$"
)2/$&,2:i

j" *&(@,-$")(&$"$_7,$./"72)Q1+"
:,;R/,.;i

j" Z$@$:(Q"2")(&$"7()Q&$R$.+,@$"
/&$$"2QQ&$7,2/,(."Q&(;&2)i

j" E)Q&(@$":2.-+72Q$")2,./$.2.7$"
Q&(7$-1&$+"2.-"Q&(/(7(:+i

j" E)Q&(@$")2,./$.2.7$"2.-"
&$l1,&$)$./+"'(&"-(.(&";2&-$.+"
2.-"Q&(a$7/+i"2.-

j" >@2:12/$"/R$".$9"A1+/2,.2H:$"
A,/$+"E.,/,2/,@$"'(&"Q(++,H:$"
,)Q:$)$./2/,(."(."72)Q1+3

53" G&$2/$"2"Q(:,7B"/(")2,./2,."l12:,/B"
2++1&2.7$"'(&"$27R"('"/R$+$";$.$&2:"
Q&27/,7$+i"2.-

=3" >-172/$"O.,@$&+,/B"Q$&+(..$:X"H(/R"
-,&$7/:B"2.-",.-,&$7/:B",.@(:@$-",."/R$"
Q&(a$7/"Q&(7$++X"(."/R$",)Q(&/2.7$"('"
/R$+$"Q(:,7,$+"2.-"9R2/"/R$B")$2."
/("/R$"O.,@$&+,/B"2+"2"9R(:$X"2.-"
Q&(@,-$"1Q-2/$+"2+"&$l1,&$-3

-&+E&%''

E.")2.B"&$+Q$7/+X"/R$"O.,@$&+,/B"R2+"2-(Q/$-"
2.-",+"(Q$&2/,.;"2+",'"/R$"!"#$%&'()*&#+,(-"%,O0"
*RB+,72:">.@,&(.)$./"&$7())$.-2/,(.+"9$&$"
2:&$2-B",."Q:27$3"*$.."9(&8+"/("$.+1&$"/R$"
(Q/,),U2/,(."('",/+"71&&$./"H1,:-,.;"+/(78X"2+"
$@,-$.7$-"HB"SG"GR2."G$./$&"2.-"K27,:,/,$+"
2.-"I$2:">+/2/$"A$&@,7$+"9(&83"SR$"O.,@$&+,/B"
&$7(;.,U$+"/R$".$$-"/(")2,./2,."2.-"(Q$&2/$"
H1,:-,.;+"/("/R$,&"R,;R$+/"Q$&'(&)2.7$":$@$:",."
(&-$&"/("27R,$@$"+,;.,[72./"72&H(."$),++,(."
&$-17/,(.+"2.-"7(+/"+2@,.;+3"SR$"OA"0&$$."
Y1,:-,.;"G(1.7,: +̂"#>>Z"+B+/$)"R2+"H$$."1+$-"
HB"2".1)H$&"('"+7R((:+"2.-"7$./$&+"/(";1,-$"
/R$"-$+,;."2.-"7(.+/&17/,(."Q&(7$++"2.-"+$/"
27R,$@$)$./";(2:+3"6+"&$7())$.-$-"HB"/R$"
!"#$%&'()*&#+,(-"%,O0(*RB+,72:">.@,&(.)$./"
+$7/,(.X"*$..",+"$?Q2.-,.;"/R$"1+$"('"(/R$&"
)$/&,7+"2.-"+/2.-2&-+"/("H$.7R)2&8"H1,:-,.;+"
,."-$+,;."2.-"&$.(@2/,(.X"+17R"2+"/R$":2/$+/"
6)$&,72."A(7,$/B"('"\$2/,.;X"I$'&,;$&2/,(.X"
2.-"6,&"G(.-,/,(.,.;">.;,.$$&+"g6A\I6>h"
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+/2.-2&-+"'(&"@$./,:2/,(.X"R$2/,.;X"2.-"2,&"
7(.-,/,(.,.;X"2.-"1.,'(&)"$.$&;B")$/&,7+"g+17R"
2+"2..12:"7(.+1)Q/,(."('"`YSO+m+l12&$"'((/"
'(&".$9"7(.+/&17/,(.h3"

6+"/R$"O.,@$&+,/B"H$;,.+"/("$)Q:(B")(&$"
&(H1+/":,'$]7B7:$"2.2:B+$+"/(";1,-$"72Q,/2:"
Q&(a$7/"-$7,+,(.+X"+7R((:+"2.-"7$./$&+"9,::"
+R,t"'&()"2"+/&2/$;B"('")2.2;,.;"7(+/"/R&(1;R"
2"+$l1$.7$"('"2..12:"72Q,/2:"H1-;$/+"/("
(.$"/R2/"/28$+",./("277(1./"/R$".$$-+"('"/R$"
O.,@$&+,/B +̂"$./,&$"2++$/"2.-":2.-+72Q$"Q(&/'(:,("
(@$&"/,)$3"SR$";(2:"('"+17R"2"/&2.+,/,(.",+"/("
$@2:12/$"/R$"+177$++"('"*$.. +̂"72Q,/2:"2.-"
)2,./$.2.7$"H1-;$/+"HB"R(9"9$::"/R$B"+1QQ(&/"
*$.. +̂"),++,(.+"('"/$27R,.;X"&$+$2&7RX"2.-"
+$&@,7$3"Y$721+$"&$+(1&7$+"2&$".(/",.[.,/$X"
*$.. +̂"+7R((:+"2.-"7$./$&+")1+/"-$)(.+/&2/$"
$?7$::$.7$",."-$7,+,(.])28,.;"/(")$$/"/R$".$$-+"
('"/(-2B +̂";$.$&2/,(.X"2.-"('"'1/1&$";$.$&2/,(.+"
('"+/1-$./+X"'271:/BX"&$+$2&7R$&+X"2.-"+/2b3

E)Q:$)$./,.;"H$%$&":,'$]7B7:$"7(+/"-$7,+,(.]
)28,.;"9,::W

j" 0&2-12::B"&$-17$"2.-")2.2;$"/R$"
-$'$&&$-")2,./$.2.7$"H278:(;i

j" F(&$"7:$2&:B"Q&,(&,/,U$"Q&(a$7/+i
j" Y$%$&"Q&$-,7/"'1/1&$"H1-;$/".$$-+i
j" I$-17$"72&H(."$),++,(.+i"2.-
j" E)Q&(@$"/R$"(@$&2::"7(.-,/,(."('"72)Q1+"

2++$/+3

-%""*7+""%=('*/"1*-%""*-/&]

*$.."G(..$7/+X"/R$"72)Q1+")2+/$&Q:2."
:21.7R$-",."5MMJX"&$7())$.-+"+1+/2,.2H:$"
-$@$:(Q)$./"'(&"2::".$9"Q&(a$7/+3">@$&B".$9"

H1,:-,.;"71&&$./:B"1.-$&"-$+,;.",+"&$;,+/$&$-"
9,/R"/R$"OA"0&$$."Y1,:-,.;"G(1.7,:"2.-",+"
/2&;$/,.;"#>>Z"A,:@$&"&2/,.;"(&"R,;R$&3"*$.."
G(..$7/+"7(.7$./&2/$+"),?$-]1+$"-$.+$"
-$@$:(Q)$./".$2&"$?,+/,.;"/&2.+Q(&/2/,(."
R1H+X"2::(9,.;"/R$"272-$),7"'1.7/,(.+"/("
&$)2,.",."/R$"7(&$"('"72)Q1+3"SR$"Q:2."&$+Q$7/+"
*R,:2-$:QR,2 +̂"/&2-,/,(.2:"-$.+$"2.-"Q$-$+/&,2.]
'&,$.-:B"1&H2.]+72:$"-$@$:(Q)$./X"2.-"/$.-+"
/("(&,$./"H1,:-,.;+"2:(.;"$2+/]9$+/"92:892B+"
2.-"+/&$$/+"/("/28$"2-@2./2;$"('"/R,+"(Q/,)2:"
+(:2&"(&,$./2/,(.3"E)Q&(@$-"(QQ(&/1.,/,$+"
'(&"-2B:,;R/,.;"2.-".2/1&2:"@$./,:2/,(."9,::"
&$-17$"$.$&;B"-$)2.-"2.-",)Q&(@$"H1,:-,.;"
$_7,$.7B3"

SR$"7$./$&Q,$7$"('"/R$"*:2.",+"/R$"2--,/,(."('"
*$.."*2&8",."5M!!"9R,7R"2--"2&(1.-"55"27&$+"
('"&$7&$2/,(.2:"2.-";&$$."+Q27$3"SR$"Q2&8"9,::"
&$Q:27$"2+QR2:/"2.-"7(.7&$/$"9,/R"Q$&@,(1+"
Q2@$)$./+"2.-"(Q$."[$:-+"/R2/"72."72Q/1&$"
(@$&"!=XMMM"71H,7"'$$/"('"+/(&)92/$&"-1&,.;"2"
&2,."$@$./"2.-"&$-17$"/R$"H1&-$."(."/R$"G,/B +̂"
7()H,.$-"+$9$&m+/(&)92/$&"+B+/$)"/("8$$Q"
*R,:2-$:QR,2 +̂"&,@$&+"7:$2.$&3"SR$"Q2&8"9,::"2:+("
Q&(@,-$"2--,/,(.2:":2.-+72Q$"92+/$"7()Q(+/,.;"
'27,:,/,$+"2.-"Q,:(/"/R$",.+/2::2/,(."('"q-2&8"+8BXs"

Penn Connects respects 
Philadelphia’s traditional 
dense and pedestrian-
friendly urban-scale 
development, and tends to 
orient buildings along east-
west walkways and streets 
to take advantage of this 
optimal solar orientation. 
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5.6 Physical Environment
$.$&;B]$_7,$./"#>Z":,;R/"[?/1&$+"/("&$-17$"
2)H,$./":,;R/"Q(::1/,(.3"

4(/a*Y33>*<&/#"#"E

A,?/B][@$"'27,:,/,$+"+/2b"'&()"/R&$$"+7R((:+"2.-"
7$./$&+"R2@$"&$7$,@$-"$-172/,(.",."/R$".$9$+/"
#>>Z"5MMC";&$$."H1,:-,.;"+/2.-2&-+3"SR,+"
/&2,.,.;"$+/2H:,+R$+"/R$"O.,@$&+,/B +̂"&$:2/,(.+R,Q"
9,/R"OA"0&$$."Y1,:-,.;"G(1.7,:"gOA0YGh"
,.+/&17/(&+X"+/&$2):,.$+"/R$"Q:2..,.;"('"'1/1&$"
9(&8+R(Q+X"2.-"Q&$Q2&$+"+/2b"'(&"q0&$$."
6++(7,2/$s"#>>Z"277&$-,/2/,(.3"K27,:,/,$+"
)2.2;$&+"9,::"&$7$,@$"+Q$7,2:,U$-"#>>Z"
/&2,.,.;"2.-"277&$-,/2/,(."2+"&$l1,&$-",."2&$2+"
+17R"2+"c$9"G(.+/&17/,(.X"PQ$&2/,(.+"2.-"
F2,./$.2.7$X"2.-"G())$&7,2:"E./$&,(&+3"SR$"
,.7&$2+$-":$@$:"('"292&$.$++"2)(.;"'27,:,/,$+"
+/2b"9,::"Q2@$"/R$"92B"'(&",.@(:@$)$./",."
'1/1&$"#>>Z"Q&(a$7/+3"

-%""#P=/(#+"*+,*Y33>

SR$"q*$..,[72/,(.s"('"#>>Z"+/2.-2&-+",+"2."
(.;(,.;"$b(&/"/("R$:Q"/R$"O.,@$&+,/B"+/&$2):,.$"
,/+"Q&(a$7/"+1H),++,(.+"Q&(7$++"HB"72/2:(;,.;"
/R$"q'&$$s"Q(,./+",/"7(1:-"2%2,."HB"7(./,.1,.;"
/("H1,:-"2+",/"R2+"H$$.X"2.-",-$./,'B"/R$"Q(,./+"
/R2/"R2@$"/R$")2?,)1)"$.@,&(.)$./2:"H$.$[/+"
'(&"*$..3"6+"2"-$.+$"1&H2."72)Q1+"9$::]+$&@$-"
HB"Q1H:,7"/&2.+Q(&/2/,(.X"9,/R"2"+(QR,+/,72/$-"
-,+/&,7/"$.$&;B"+B+/$)+"2.-"R,;R"+/2.-2&-+"
'(&"-$+,;."2.-"7(.+/&17/,(.X"2.B".$9"*$.."
H1,:-,.;"9(1:-"l12:,'B"'(&"#>>Z"7$&/,[72/,(."
9,/R"2"),.,)1)"('"$b(&/"HB"/R$"-$+,;."/$2)3

KI>A"+/2b"R2+"2:&$2-B"7()Q:$/$-"2.2:B+,+"'(&"
/R$"#>>Z"c$9"G(.+/&17/,(.X"G())$&7,2:"
E./$&,(&+X"2.-">?,+/,.;"Y1,:-,.;"+/2.-2&-+"
1.-$&"/R$"Q&$@,(1+"@$&+,(."('"#>>Z"g535hX"2.-"

9,::"1Q-2/$"/R$+$"2++$++)$./+"1.-$&"/R$".$9"
#>>Z"@$&+,(."=3M"Q(,./"+B+/$)+"/("2771&2/$:B"
;21;$"/R$"7R2::$.;$+"('"/R$"#>>Z"A,:@$&"
2.-"0(:-"7$&/,[72/,(.3"KI>A"+1+/2,.2H,:,/B"
2++(7,2/$+"9,::"&$+$2&7R"/R$"#>>Z"qQ(&/'(:,(s"
Q&(;&2)"2.-".$9"#>>Z">?,+/,.;"Y1,:-,.;+W"
PQ$&2/,(.+"2.-"F2,./$.2.7$"g>YW"PFh"/("
-$/$&),.$"R(9"*$.."72."2-(Q/"/R$"!"#$%&'(
)*&#+,(-"%,(&$7())$.-2/,(.+"2.-"&$l1,&$)$./+"
,./("O.,@$&+,/B")2,./$.2.7$"2.-"(Q$&2/,(.+"
+/2.-2&-+"2.-";1,-$:,.$+3

Y33>*-&+L%=('*#"*>%'#E"*/"1*7+"'(&5=(#+"

OA0YG"+/2/$+"/R2/W"q#>>Z",+"2.",./$&.2/,(.2::B"
&$7(;.,U$-";&$$."H1,:-,.;"7$&/,[72/,(."
+B+/$)X"Q&(@,-,.;"/R,&-]Q2&/B"@$&,[72/,(."
/R2/"2"H1,:-,.;"(&"7())1.,/B"92+"-$+,;.$-"
2.-"H1,:/"1+,.;"+/&2/$;,$+"2,)$-"2/",)Q&(@,.;"
Q$&'(&)2.7$"27&(++"2::"/R$")$/&,7+"/R2/")2%$&"
)(+/W"$.$&;B"+2@,.;+X"92/$&"$_7,$.7BX"72&H(."
-,(?,-$"$),++,(.+"&$-17/,(.X",)Q&(@$-",.-((&"
$.@,&(.)$./2:"l12:,/BX"2.-"+/$92&-+R,Q"('"
&$+(1&7$+"2.-"+$.+,/,@,/B"/("/R$,&",)Q27/+3s"SR$"
.1)H$&"('"Q(,./+"2"Q&(a$7/"$2&.+",."+$@$."#>>Z"
72/$;(&,$+"-$/$&),.$+",/+":$@$:"('"27R,$@$)$./X"
'&()"qG$&/,[$-Xs"'(&")$$/,.;"H2+$:,.$"7&,/$&,2"
'(&";((-";&$$."H1,:-,.;"Q&27/,7$+X"/("A,:@$&X"
0(:-X"2.-"*:2/,.1)X"'(&"H1,:-,.;+"9R,7R"
$?$)Q:,'B",.7&$2+,.;":$@$:+"('"+1+/2,.2H,:,/B"2.-"
,..(@2/,(.3"
"
SR$"B5'#=*K5#.1#"E`*2."$?,+/,.;"R,+/(&,7"!NC5"
+/&17/1&$X",+"H$,.;"&$.(@2/$-"2.-")(-$&.,U$-X"
9,/R"-(1H:$"/R$".1)H$&"('"Q&27/,7$"&(()+X"
1Q;&2-$-"9,&,.;"2.-"H2+,7"+B+/$)+X"2.-"
,)Q&(@$-":,;R/,.;"2.-"+(1.-Q&(([.;3">?/$&,(&"
9(&8"9,::"&$+/(&$"/R$"H1,:-,.; +̂"-,+/,.7/,@$"/$&&2"
7(%2"2.-"'&(./"Q(&7RX"9R,:$"7(.+/&17/,(."('"2"
.$9"2--,/,(."9,::".$2&:B"-(1H:$"/R$"+,U$"('"/R$"
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H1,:-,.;3"SR$"Q&(a$7/"9,::"+$&@$"2.",)Q(&/2./"
&(:$",."/R$"O.,@$&+,/B +̂"$2+/92&-"$?Q2.+,(."
HB"$.R2.7,.;"/R$"7(..$7/,(."H$/9$$."G(::$;$"
0&$$."2.-"H1,:-,.;+"/("/R$"$2+/"('"=D/R"A/&$$/3"
SR$"F1+,7"Y1,:-,.;"&$.(@2/,(."R2+"H$$."
&$;,+/$&$-"9,/R"/R$"OA0YG"2.-",+"/2&;$/,.;"
#>>Z"A,:@$&"7$&/,[72/,(.3"A()$"('"/R$"8$B"
'$2/1&$+",.7:1-$"2.",.[:/&2/,(."H2+,."/("[:/$&"
&2,.92/$&"2.-"&$-17$":(2-"(."/R$"+$9$&"
+B+/$)i"R,;R"$_7,$.7B"[?/1&$+"/("&$-17$"92/$&"
1+$"HB"1Q"/("=Mxi"R,;R"Q$&'(&),.;"H1,:-,.;"
+B+/$)+"2.-"$.@$:(Q$"/R2/"9,::"(Q/,),U$"$.$&;B"
Q$&'(&)2.7$"HB"5534xi"-,@$&+,(."'&()":2.-[::+"
('"C4x"('"-$)(:,/,(."2.-"7(.+/&17/,(."92+/$"HB"
+2:@2;,.;X"&$1+,.;"2.-"&$7B7:,.;i"/R$"Q1&7R2+$"
('"0&$$.012&-"7$&/,[$-"'1&.,/1&$i"2.-"/R$"
,)Q:$)$./2/,(."('"2"0&$$."7:$2.,.;"Q:2."1+,.;"
;&$$."7:$2.,.;"Q&(-17/+"2.-")$/R(-+3

SR$"J#';%&*<&/"'./(#+"/.*D%'%/&=;*7%"(%&"
,+"2."$,;R/]+/(&B")$-,72:"'27,:,/B"7(./2,.,.;"
=MMXMMM"+l12&$"'$$/"-$@(/$-"/("H2+,7X"7:,.,72:X"
2.-"/&2.+:2/,(.2:"&$+$2&7R3"S2&;$/$-"'(&"
7()Q:$/,(.",."/R$"'2::"('"5M!MX"/R$"'27,:,/B"9,::"
H$"QRB+,72::B",./$;&2/$-"9,/R"/R$"&$7$./:B"
(Q$.$-"-%&%.2/"*7%"(%&*,+&*01$/"=%1*
B%1#=#"%*2.-"/R$*D+6%&('*-&+(+"*<;%&/?)*
7%"(%&`*2"4MMXMMM]+l12&$]'((/"(1/Q2/,$./"72.7$&"
'27,:,/BX"7&$2/,.;"(.$"('"/R$":2&;$+/"272-$),7"
)$-,72:"7$./$&+",."/R$"7(1./&B"2.-"(.$"('"/R$"
[&+/"R$2:/R"72&$"'27,:,/,$+",."/R$"*R,:2-$:QR,2"
&$;,(."7(.+/&17/$-"1+,.;"#>>Z"Q&,.7,Q:$+3"SR$"
*$&$:)2."G$./$&"2.-"I(H$&/+"*&(/(."SR$&2QB"
G$./$&"2&$"&$;,+/$&$-"9,/R"#>>Z"2+"2"+,.;:$"
Q&(a$7/X"9R,7R",+"/2&;$/,.;"#>>Z"G$&/,[72/,(.3"
SR$"K,+R$&"S&2.+:2/,(.2:"I$+$2&7R"G$./$&",+"
R(9$@$&"/2&;$/,.;"2"#>>Z"A,:@$&"&2/,.;3

F(&$"/R2."CM"Q$&7$./"('"/R$"-$H&,+"'&()"/R$"
H1,:-,.;+"-$)(:,+R$-"/(")28$"92B"'(&"/R,+"

+/2/$](']/R$]2&/")$-,72:"7()Q:$?"p(@$&"5MXMMM"
/(.+p92+"+2:@2;$-"(&"&$7B7:$-3"P/R$&";&$$."
'$2/1&$+",.7:1-$"7(.+/&17/,(."9,/R")2/$&,2:+"
2.-")$7R2.,72:"+B+/$)+"/R2/"2&$"Q&(a$7/$-"
/("7(.+1)$"!4"Q$&7$./":$++"$.$&;B"/R2."2"
7(.@$./,(.2::B]-$+,;.$-"H1,:-,.;"g+2@,.;"
2QQ&(?,)2/$:B"n=4MXMMM"2.-"=X<MM")$/&,7"
/(.+"('"72&H(."-,(?,-$"$),++,(.+"Q$&"B$2&hi"
2"+/2/$](']/R$]2&/"6,&G1,/B"2,&])(.,/(&,.;"
+B+/$)"/("$.R2.7$":2H"2.-"@,@2&,1)"+2'$/B"
9R,:$"71%,.;"$.$&;B"7(+/+i"$+/2H:,+R,.;";&$$."
R(1+$8$$Q,.;"Q&(/(7(:+"/R2/"&$l1,&$".(.]/(?,7"
7:$2.,.;"2;$./+"2.-"&$+(1&7$]$_7,$./"Q2Q$&"
2.-")(QQ,.;"Q&(-17/+i"1+,.;"&$7B7:$-"2.-"
:(72::B")2.1'27/1&$-")2/$&,2:+i",.7(&Q(&2/,.;"
:(9]dPG",./$&,(&"[.,+R$+"/(",)Q&(@$",.-((&"2,&"
l12:,/Bi"+Q$7,[72/,(."('"+1+/2,.2H:B"R2&@$+/$-"
9((-"Q&(-17/+i"Q&(@,-,.;"H,7B7:$"&278+"
2.-"7R2.;,.;"&(()+"/("Q&()(/$".(.]21/("
7())1/,.;i",./$;&2/,.;"1.-$&;&(1.-"Q2&8,.;"
9,/R"5!"$:$7/&,7"7R2&;,.;"+/2/,(.+"Q&()(/$"
/R$"1+$"('"$:$7/&,7"@$R,7:$+i"2.-"+Q$7,'B,.;"
:2.-+72Q,.;"9,/R".2/,@$"Q:2./+"/("&$-17$"
,&&,;2/,(.".$$-+3"E."2--,/,(."/("Q&(@,-,.;"2."
$.@,&(.)$./2::B"7(.+7,$./,(1+"2.-"R$2:/RB"
Q:27$"/("@,+,/"2.-"9(&8X"/R$".$9"G$./$&"2:+("
,)Q&(@$+"/R$"$7(.(),7"R$2:/R"('"/R$"7,/B"HB"
7&$2/,.;".$9"a(H+X"2.-"R2+"&$7$,@$-"'1.-,.;"
'&()"'$-$&2:X"+/2/$X"2.-":(72:";(@$&.)$./"
+1QQ(&/3"

SR$".$9"G+&(#=5.(5&/.*7%"(%&*/(*B+&&#'*
0&6+&%(52",+"*$.. +̂")(+/"7()Q&$R$.+,@$"2++2B"
,./("+1+/2,.2H:$"-$+,;."2.-"7(.+/&17/,(.3"SR$"
.$9"n5M"),::,(."7()Q:$?",+"/2&;$/,.;"*:2/,.1)"
#>>Z"7$&/,[72/,(.3"6"+$:$7/,(."('"/R$"8$B"
'$2/1&$+",.7:1-$W"Q&$'$&&$-"Q2&8,.;"'(&"'1$:"
$_7,$./"@$R,7:$+i"2"+/(&)92/$&")2.2;$)$./"
Q:2."/R2/"1/,:,U$+";&$$."&(('+X"&2,.";2&-$.+X"2.-"
7,+/$&."+/(&2;$i"2";&$B"92/$&"+B+/$)"/R2/")28$+"
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5.6 Physical Environment
1+$"('"R2&@$+/$-"&2,.92/$&"+/(&$-",."2"-$-,72/$-"
7,+/$&."2+"9$::"2+"1/,:,U2/,(."('"R,;R"$_7,$.7B"
[?/1&$+i"+/2/$](']/R$]2&/"$.$&;B")2.2;$)$./"
+B+/$)+"/R2/"9,::"&$-17$"$.$&;B"7(.+1)Q/,(."
HB"D4xi"2";&(1.-]+(1&7$"R$2/,.;"2.-"7((:,.;"
+B+/$)i";$.$&2/,(."('"(.+,/$"&$.$92H:$"$.$&;B"
'&()"H(/R"2"*d"2&&2B"2.-"2"+(:2&"R(/"92/$&"
R$2/$&i"2.-"/R$"R2&@$+/,.;"2.-")2.1'27/1&,.;"
('"(@$&"5Mx"('"H1,:-,.;")2/$&,2:+"'&()"9,/R,."2"
4MM"),:$"&2-,1+"('"/R$"Q&(a$7/3

SR$"H%+&E%*A%#''*-/$#.#+""&$.(@2/,(."9,::"
,.[::"/R$"2&72-$"(."/R$".(&/R$&."+,-$"('"K&2.8:,."
K,$:-"+/2-,1)"9,/R"2".$9"9$,;R/"/&2,.,.;"2.-"
[/.$++"7$./$&3"SR$"n543<"),::,(."Q&(a$7/X"9,::"
$./2,:"2QQ&(?,)2/$:B"44XMMM"+l12&$"'$$/"('"
7(.+/&17/,(.X"2.-",+"+:2/$-"'(&"7()Q:$/,(.",."
5M!M3"SR$"G$./$&",.R2H,/+"/R$"+Q27$"1.-$&.$2/R"
/9(":$@$:+"('"+1QQ(&/,.;"2&7R$+"2.-"7(..$7/+"
/R$",./$&,(&"7(.7(1&+$"+Q27$"1.-$&"/R$"+/2-,1)"
H:$27R$&+"9,/R"2".$9"Q$-$+/&,2."Q&()$.2-$3"
SR$"Q&(a$7/"9,::"7(..$7/"/&2,.,.;"'27,:,/,$+"2.-"
&$/2,:"+Q27$"9,/R"2"Q:2..$-"(1/-((&"Q2&8X"
4;+%2/]%&*H&%%""g-1$"'(&"7()Q:$/,(.",."5M!5"
(&"5M!=h3"SR$"Q&(a$7/"2./,7,Q2/$+"#>>Z"0(:-"
7$&/,[72/,(.X"2.-"9,::"H$"/R$"[&+/"&$.(@2/$-"
+Q(&/+"'27,:,/B"Q&(a$7/",."/R$".2/,(."/("2%2,."
/R,+":$@$:3"6"'$9"('"/R$")2a(&"'$2/1&$+",.7:1-$W"
&$-17/,(."('",)Q$&@,(1+"7(@$&"2.-",.7&$2+,.;"
(.]+,/$",.[:/&2/,(.i"R,;R"$_7,$.7B"[?/1&$+"
/R2/"9,::"&$-17$"92/$&"1+$"HB"1Q"/("=M"Q$&7$./i"
/R$"-,@$&+,(."'&()":2.-[::+"('"C4"Q$&7$./"('"
-$)(:,/,(."2.-"7(.+/&17/,(."92+/$"/R&(1;R"
+2:@2;$X"&$1+$"2.-"&$7B7:,.;i"2.",.7&$2+$",."
(1/-((&"2,&"@$./,:2/,(."HB"=M"Q$&7$./i"/R$"
Q1&7R2+$"('"0&$$.012&-"7$&/,[$-"'1&.,/1&$i"2.-"
/R$",)Q:$)$./2/,(."('"2";&$$."7:$2.,.;"Q:2."
1+,.;";&$$."7:$2.,.;"Q&(-17/+"2.-")$/R(-+3

SR$"4#"E;*M/"+(%=;"+.+E)*7%"(%&X"71&&$./:B"
,."/R$"-$+,;."QR2+$X"9,::"R(1+$")(:$71:2&"
&$+$2&7R",."/R$"2&$2+"('"$.;,.$$&,.;X")$-,7,.$X"
2.-"/R$"R$2:/R"+7,$.7$+X"2.-",+"H$,.;"-$+,;.$-"
/("&$7$,@$"2"#>>Z"A,:@$&"&2/,.;3"SR$"H1,:-,.;"
9,::"H$":(72/$-",."/R$"=5MM"H:(78"('"T2:.1/"
A/&$$/"2.-"9,::"H$"'1.-$-",."Q2&/"HB"2"n5M"
),::,(.";,t"'&()"`&,+R.2"A,.;RX"2."2:1).1+"
('"*$.. +̂"A7R((:"('">.;,.$$&,.;"2.-"6QQ:,$-"
A7,$.7$3"E/+"+1+/2,.2H:$"-$+,;.",.7:1-$+":(72::B"
+(1&7$-"7(.+/&17/,(.")2/$&,2:+X"2";&$$."&(('X"
:(9"k(9"92/$&"[?/1&$+X"+(:2&]R$2/$-"R(/"92/$&X"
.2/1&2:"@$./,:2/,(."2.-"-$+,;."'(&"-2B:,;R/"
R2&@$+/,.;3



 75  

Y33>*3Z#'(#"E*K5#.1#"E'*93K:*-#.+(*-&+L%=(@*
G5"('2/"*G/..*

SR$"TR2&/(."A7R((:",+"1.-$&/28,.;"2"&$+$2&7R"
Q&(a$7/"/("2++$++"/R$"'$2+,H,:,/B"('"7$&/,'B,.;"
\1./+)2."\2::"1.-$&"#>>Z"5MMC"'(&">?,+/,.;"
Y1,:-,.;+W"PQ$&2/,(."2.-"F2,./$.2.7$3"
6.2:B+,+"9,::",.7:1-$"2"+1&@$B"('"2%2,.2H:$"
7&$-,/+"1.-$&"$?,+/,.;"H1,:-,.;"7(.-,/,(.+X"2"
:,+/"('"2.B"QRB+,72:")(-,[72/,(.+".$$-$-"/("
$2&."2--,/,(.2:"7&$-,/+X"(Q$&2/,(.2:"7R2.;$+"
/("*$.. +̂"7:$2.+,.;X")2,./$.2.7$"Q&(/(7(:+X"
2.-"2++(7,2/$-"+1H),%2:"-(71)$./2/,(."2.-"
$?Q$7/$-"7(+/+3"SR$";(2:"('"/R,+"+/1-B",+"/("
-$/$&),.$"/R$"(H+/27:$+X"$.$&;B"+2@,.;+X"2.-"
'$2+,H,:,/B"('"7$&/,[72/,(."'(&"(/R$&"H1,:-,.;+"(."
72)Q1+X"2.-"/("Q&(@,-$"2"72+$"+/1-B"'(&"'1/1&$"
#>>Z">YW"PF"Q&(a$7/+3

Y33>*7+22%&=#/.*I"(%&#+&'*97I:*-#.+(*-&+L%=(@*
<+N"%*K5#.1#"E*

SR$"P_7$"('"/R$"O.,@$&+,/B"6&7R,/$7/"2.-"/R$"
A7R((:"('">.;,.$$&,.;"2.-"6QQ:,$-"A7,$.7$"
2&$"$)H2&8,.;"(."2"'$2+,H,:,/B"+/1-B"/("$?Q:(&$"
/R$"7(+/+"2.-"7()Q:$?,/B"('"q;&$$.,.;s"2"
<XMMM]+l12&$]'((/")$7R2.,72:"+B+/$)"1Q;&2-$"
2.-"(_7$"&$.(@2/,(.",."/R$"S(9.$"Y1,:-,.;3"6"
7(.+1:/,.;"[&)"9,::"9(&8"9,/R"/R$"&$.(@2/,(."
Q&(a$7/ +̂"2&7R,/$7/"2.-"7(+/]$+/,)2/(&"/("-$@$:(Q"
Q&(a$7/,(.+"'(&",-$./,'B,.;"/R$"7(+/"qQ&$),1)s"
('",)Q:$)$./,.;"(Q/,(.+"/BQ,72:"'(&"2"#>>Z"GE"
A,:@$&"G$&/,[$-"&$.(@2/,(.3"SR,+"Q&(a$7/"9,::"
+$&@$"2+"2"Q,:(/"+/1-B"/(",-$./,'B"/R$"(H+/27:$+X"
(QQ(&/1.,/,$+X"$_7,$.7,$+X"2.-"H$.$[/+"('"
72&&B,.;"(1/"2"+)2::"&$.(@2/,(."Q&(a$7/"9,/R"
+1+/2,.2H,:,/B"2+"2"Q&,.7,Q:$";(2:X",."7()Q2&,+(."
/("2"/BQ,72:"qH2+$:,.$s"&$.(@2/,(."/R2/")$$/+"
*$.. +̂"+/2.-2&-"&$l1,&$)$./+3"6"+$7(.-2&B"
,./$./"('"/R,+"$@2:12/,(.",+"/("R$:Q"/R$"O.,@$&+,/B"

$@2:12/$"9R$/R$&"#>>Z"GE",+"2."2QQ&(Q&,2/$"
)$/&,7"'(&"+)2::"&$.(@2/,(.+"2.-"/(",.'(&)"/R$"
-$@$:(Q)$./"('";1,-$:,.$+"'(&"+,),:2&"'1/1&$"
Q&(a$7/+3"

45'(/#"/6.%*Y/"1'=/?%*-&/=(#=%'*

SR$"O.,@$&+,/B"#2.-+72Q$"6&7R,/$7/X"9,/R,."
/R$"P_7$"('"/R$"O.,@$&+,/B"6&7R,/$7/X"(@$&+$$+"
:2.-+72Q$",.,/,2/,@$+"27&(++"/R$"1&H2."72)Q1+"
,.7:1-,.;"&(1/,.$")2,./$.2.7$"('"/R$";&(1.-+X"
,.+/2::2/,(."('",)Q&(@$)$./"Q&(a$7/+"2.-"/R$"
&$@,$9"('")2a(&"72Q,/2:",)Q&(@$)$./+3"I(1/,.$"
Q&(a$7/+X"+17R"2+"(.;(,.;"/&$$"2.-"+R&1H"72&$X"
/1&'"2.-"Q:2./,.;"H$-"Q&(;&2)+"2.-"k(9$&"
Q:2./,.;X"2&$")2.2;$-",."7(.a1.7/,(."9,/R"/R$"
O&H2."*2&8"F2.2;$&"('"K27,:,/,$+"PQ$&2/,(.+3"

E."&$+Q(.+$"/("/R$"6)$&,72."G(::$;$"2.-"
O.,@$&+,/B"*&$+,-$./+ "̂G:,)2/$"G()),/)$./"
g6GO*GGh"2.-"/R$"G,/B"('"*R,:2-$:QR,2 +̂"
.$9"+/(&)92/$&")2.2;$)$./"&$;1:2/,(.+X"/R$"
O.,@$&+,/B +̂":2.-+72Q$"Q&27/,7$+"R2@$"H$7()$"
$@$.")(&$"+1+/2,.2H:$"HB",.7(&Q(&2/,.;"
Q$&@,(1+"Q2@,.;"2.-")(&$"&$+Q(.+,H:$"
+/(&)92/$&")2.2;$)$./3"S$+/"2&$2+"('"Q$&@,(1+"
H&,78"Q2@,.;"R2@$"2:&$2-B"H$$.",.+/2::$-"(."
72)Q1+"92:892B+3"*,:(/"Q&(a$7/+"/("/$+/"/R$"
'$2+,H,:,/B"('"H$:(9];&2-$"92/$&"&$/$./,(."2.-"
&$7R2&;$":2&;$",)Q$&@,(1+"2&$2+"2&$"1.-$&92BX"
9,/R"/R$",./$./"('"-$7&$2+,.;"H(/R",.+/2::2/,(."
7(+/+"2.-"/R$",)Q27/"('"/R$"O.,@$&+,/B +̂"&1.(b"
(."*R,:2-$:QR,2 +̂"92+/$92/$&",.'&2+/&17/1&$3"

P/R$&"+/2/$]('"]/R$]2&/"$.@,&(.)$./2:"
)2.2;$)$./"Q&27/,7$+",.7:1-$"1+,.;".2/,@$"
:2.-+72Q$"Q:2./,.;+"(."+$@$&2:"72)Q1+";2&-$.+"
gG,@,7"\(1+$"$./&BX"/R$"v12-&2.;:$"G(::$;$"
\(1+$";&(1.-+X"*$.."*&$++";2&-$.X"2.-"/R$"
G:2++"('"!C<5"I$2-,.;"02&-$.h"/("Q&$@$./"
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5.6 Physical Environment
,.@2+,@$"+Q$7,$+"'&()"7()Q$/,.;"9,/R"2.-"
R2&),.;"Q:2./"2.-"2.,)2:"7())1.,/,$+3"E."
2:,;.)$./"9,/R"/R$"A1+/2,.2H:$"A,/$"E.,/,2/,@$ +̂"
)2.-2/$"/("&$-17$"92+/$"92/$&"2.-",."
&$+Q(.+$"/("2"5MMN"7(.+1:/2./ +̂"21-,/"('"/R$"
71&&$./",&&,;2/,(."+B+/$)X"&$Q2,&+"/("+/(Q":$28+"
,."/R$",&&,;2/,(."R$2-+"2&$".$2&:B"7()Q:$/$X"
2.-"2&$"&$+1:/,.;",."2"DM"Q$&7$./"-$7&$2+$",."
,&&,;2/,(."92/$&"1+$3"6"+/1-B"/("$@2:12/$"/R$"
,)Q:$)$./2/,(."('"2".$9"q+)2&/s",&&,;2/,(."
+B+/$)X"9R,7R"9(1:-",.7(&Q(&2/$")(,+/1&$"
+$.+(&+"2.-"7:,)2/$"&$+Q(.+,@$"7(./&(:+"'(&"
,.7&$2+$-"92/$&"$_7,$.7BX"9,::"H$"1.-$&/28$.3"
G()Q(+/,.;"('":$2'"92+/$"7(./,.1$+X"2.-"2".$9"
B2&-"92+/$"7()Q(+/,.;"'27,:,/B"7()Q:$/$-",."
5MMN"9,::"$?Q2.-"7()Q(+/,.;"/(",.7:1-$";&2++"
7:,QQ,.;+"2.-"9((-"7R,Q+X",."2--,/,(."/("2::"('"
/R$":$2@$+"/R2/"'2::"(."*$.. +̂"72)Q1+3"

H&%%"*D++,'*+"*7/2?5'*

*$.."R2+",.+/2::$-";&$$."&(('+"(."[@$"H1,:-,.;+W"
\,::"*2@,:,(."('"/R$"d$/"A7R((:X"`(("*:2U2"2/"
\1./+)2."\2::X"G:2,&$"K2;,."\2::"7(1&/B2&-"
2/"/R$"c1&+,.;"A7R((:X"`,.;+"G(1&/]>.;:,+R"
G(::$;$"\(1+$X"2.-"2/"/R$"I2-,2."2Q2&/)$./"
7()Q:$?"2H(@$"+/&$$/]:$@$:"+R(Q+3"6"@2&,$/B"('"
$.@,&(.)$./2:"2.-"7(+/"$b$7/,@$"H$.$[/+"/("/R$"
O.,@$&+,/B",.7:1-$W

j" G2Q/1&,.;"&2,.92/$&"2.-"2H+(&H,.;"
,/"+:(9:B"(@$&"/,)$X"*$.. +̂";&$$."
&(('+":$++$."/R$"H1&-$."(."/R$"T$+/"
*R,:2-$:QR,2"+$9$&"+B+/$)i

j" SR$"+(,:]2.-]Q:2./"&(([.;"+B+/$)"
&$-17$+"*$.. +̂"1/,:,/B"7(+/+"HB"&$-17,.;"
&((t(Q"/$)Q$&2/1&$"-1&,.;"R(/")(./R+"
2.-",.+1:2/,.;"/R$"H1,:-,.;"-1&,.;"/R$"
9,./$&X")28,.;"/R$"H1,:-,.;"H$:(9"
$2+,$&"/("R$2/"2.-"7((:i

j" SR$";&$$."&(('"+B+/$)+"$?/$.-"/R$":,'$"
('"/R$"&(('"92/$&Q&(([.;")$)H&2.$"HB"
Q&(/$7/,.;",/"'&()"Od":,;R/"2.-"$?/&$)$"
/$)Q$&2/1&$+"+9,.;+i

j" 0&$$."&(('+"72."Q&(@,-$"2"R2H,/2/"'(&"
,.+$7/"2.-"H,&-"+Q$7,$+X",.7&$2+,.;"1&H2."
H,(-,@$&+,/Bi"2.-

j" 0&$$."&(('+"Q&(@,-$"@,+12:"&$:,$'"2.-"
-$:,;R/"'(&"&$+,-$./+"('".$,;RH(&,.;"
H1,:-,.;+X"2.-",."7$&/2,.",.+/2.7$+"7&$2/$"
2--,/,(.2:";&$$."+Q27$"'(&"72)Q1+"
&$+,-$./+"/("$.a(B3

M%#E;6+&;++1*45'(/#"/6#.#()*I"#(#/(#$%'*

E."/R$"+1))$&"('"5MMCX"/R$"A1+/2,.2H,:,/B"
S$2)"H$;2."&$+$2&7R"(."+$@$&2:"Q(/$./,2:"
.$,;RH(&R((-"+1+/2,.2H,:,/B",.,/,2/,@$+"+17R"2+W

j" T(&8,.;"9,/R"*$.."\()$"P9.$&+R,Q"
A$&@,7$+"g*\PAh"/(")28$"$.$&;B"21-,/+"
2@2,:2H:$"2+"Q2&/"('"*$..y+"+$&@,7$+"/("
+/2b"2.-"'271:/Bi

j" E.@$+/,;2/,.;"7,/BX"+/2/$X"'$-$&2:X"
2.-".(.]Q&([/"2;$.7,$+"'1.-,.;"'(&"
&$+,-$./,2:",)Q&(@$)$./+"&$:2/$-"/("
$.$&;B"Q$&'(&)2.7$i

j" #,2,+,.;"9,/R"/R$">.$&;B"G((&-,.2/,.;"
6;$.7BX"2":$2-,.;"*R,:2-$:QR,2"$.$&;B"
7(.+$&@2/,(.".(.]Q&([/X"/("9(&8"(."
+/&2/$;,$+"/("-$:,@$&"9,./$&,U2/,(."2.-"
$.$&;B"$_7,$.7B",)Q&(@$)$./+"/("
.$,;RH(&R((-"&$+,-$./+i"2.-

j" I$+$2&7R,.;":(72:"72&H(."(b+$/"
Q&(;&2)+"2.-"2QQ:B"'(&";&2./+"/("
,)Q:$)$./"/R$"Q&(;&2)3
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6+"2"-,&$7/"&$+1:/"('"/R$+$"+/1-,$+X"H$;,..,.;",."
/R$"'2::"('"5MMCX"*\PA",."7(::2H(&2/,(."9,/R"/R$"
>.$&;B"G((&-,.2/,.;"6;$.7BX"9,::"(b$&"2".$9"
1+$"'(&"/R$"2,?%,*'6(X+5A#I%4"'(g+%,(-5+A5%$E"
/2&;$/,.;($.$&;B"$_7,$.7B"R()$"&$/&([/+3"E."
2--,/,(."/("/R$"n<X4MM"'(&;,@2H:$":(2."2@2,:2H:$"
/R&(1;R"*\PA +̂"2,?%,*'6(X+5A#I%4"'(g+%,(
-5+A5%$X"2".1)H$&"('"+/2/$"2.-"'$-$&2:";&2./+"
2.-"&$H2/$+"2&$"2@2,:2H:$"/("R()$(9.$&+"
Q1&+1,.;"$.$&;B"$_7,$.7B"R()$"&$/&([/+3"
SR,+",.,/,2/,@$"-$)(.+/&2/$+"/R$"O.,@$&+,/B +̂"
7()),/)$./"/("Q&()(/,.;"+1+/2,.2H,:,/B"HB"
$.7(1&2;,.;"R()$(9.$&+"2.-"H1B$&+"/("&$-17$"
/R$,&"72&H(."'((/Q&,./+3"

A$@$&2:".$9":,;R/,.;",.,/,2/,@$+"2&$"H1,:-,.;"
(."/R$"+177$++"('"OG"Y&,/$",.")28,.;"
.$,;RH(&R((-+")(&$"27/,@$X"+2'$X"2.-"-$+,&2H:$"
'(&"-$.+$"1&H2."-$@$:(Q)$./3"E."/R$"+1))$&"
('"5MMCX"OGZ",.+/2::$-"<!".$9"Q$-$+/&,2."
:,;R/+"(."Y2:/,)(&$"6@$.1$".$,;RH(&R((-"
7())$&7,2:"7(&&,-(&X"'&()"D4/R"/("4M/R"+/&$$/+3"E."
/R$"+1))$&"('"5MMCX"/R$"O.,@$&+,/B":21.7R$-"
2"c$,;RH(&R((-"#,;R/,.;"E.,/,2/,@$"/R2/"9,::"
Q2&/.$&"9,/R":(72:":2.-:(&-+"/(",.+/2::".$9"
Q$-$+/&,2.":,;R/+"H$/9$$."GR$+/.1/"2.-"
Y2:/,)(&$"2.-"DM/R"2.-"D=&-"+/&$$/+3"SR$+$"
:,;R/+"9,::"&$Q:27$"(:-$&",.72.-$+7$./"H1:H+"
R(1+$-",."9$28$&"Q:2+/,7"72+,.;"9,/R"R,;R"
$_7,$.7B"7()Q27/"k1(&$+7$./"H1:H+"R(1+$-"
,."-1&2H:$"72+/"2:1),.1)"72+,.;3"SR$+$".$9"
Q$-$+/&,2.":,;R/+"2&$".(/"(.:B":(.;$&]:2+/,.;"
,."/R$,&"7(.+/&17/,(.X"H1/"/R$"H1:H+"/R$)+$:@$+"
9,::"$.-1&$"'(&":(.;$&"2.-"9,::"7(.+1)$":$++"
$.$&;B3

D%'?+"'#6#.#()*

KI>A",."7(::2H(&2/,(."9,/R"YAZ"9,::"H$"
&$+Q(.+,H:$"'(&"72&&B,.;"(1/"/R$"!"#$%&'()*&#+,(
-"%,O0"*RB+,72:">.@,&(.)$./"&$7())$.-2/,(.+X"

,.7:1-,.;"+/2b"/&2,.,.;"2.-"&$+$2&7R"/2+8+"
Q$&'(&)$-"HB"/R$"A1+/2,.2H,:,/B"S$2)3"SR$"
'27,:,/,$+"2.-"(Q$&2/,(.+"+/2b",."/R$"@2&,(1+"
+7R((:+"2.-"7$./$&+"9,::"2:+("H$"&$+Q(.+,H:$"'(&"
,)Q:$)$./2/,(.3

SR$"'(::(9,.;")$/&,7+"9$&$"7&$2/$-"/("$.+1&$"
/R2/"*$.."27R,$@$+",/+";(2:+",."/$&)+"('"/R$"
!"#$%&'()*&#+,(-"%,O0(*RB+,72:">.@,&(.)$./"
&$7())$.-2/,(.+W

j" Z(71)$./"/R$".1)H$&"('"#>>Z"
&$;,+/$&$-".$9"2.-"&$.(@2/,(."Q&(a$7/+i

j" Z(71)$./"/R$".1)H$&"('"#>>Z"0&$$."
6++(7,2/$+"2.-"677&$-,/$-"*&('$++,(.2:+"
(."2-),.,+/&2/,@$"2.-"'27,:,/,$+"+/2b"
/("R$:Q"&$/2,.",.+/,/1/,(.2:"8.(9:$-;$"
2+"*$.."H1,:-+",/+"Q(&/'(:,("('"7$&/,[$-"
Q&(a$7/+i

j" S&278"/R$"2&$2"('"Q$&)$2H:$"+1&'27$+"
2+"2"Q$&7$./2;$"('"/(/2:":2.-"2&$2"
('"72)Q1+X"2+"2")$2.+"/("$@2:12/$"
+/(&)92/$&"&1.(b"Q$&7$./2;$"-$7&$2+$i

j" S&278"/R$"9$,;R/"('"7()Q(+/,.;",."/(.+"
('"7(::$7/$-"2.-"+2@$-"92+/$")2/$&,2:i"
2.-

j" S&278"/R$".1)H$&"('"$.$&;B"$_7,$./"
&$/&([/+"7(.-17/$-3

J5"1#"E

SR$"2%27R$-"[@$]B$2&"H1-;$/"R2+"H$$."
7&$2/$-"/("+1QQ(&/"/R$"*RB+,72:">.@,&(.)$./"
&$7())$.-2/,(.+"('"/R$"!"#$%&'()*&#+,(
-"%,",.7(&Q(&2/,.;"+1+/2,.2H,:,/B",./(")2.B"
,.+/,/1/,(.2:"2+Q$7/+"('"/R$"O.,@$&+,/B"+17R"
2+"$.;,.$$&,.;";1,-$:,.$+"2.-"/R$"G2Q,/2:"
c$$-+"A/2/$)$./3"A$$"6QQ$.-,?"Y"'(&"H1-;$/"
,.'(&)2/,(.3
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K/=]E&+5"1*

*$..",+"2"7()Q27/X"1&H2."72)Q1+"/R2/",+"9$::]
+$&@$-"HB"2"@2&,$/B"('")(-$+"('"2:/$&.2/,@$"
2.-"Q1H:,7"/&2.+Q(&/2/,(.3"SR$"7(&$"72)Q1+",+"
$./,&$:B"Q$-$+/&,2.X"2.-"/R$"72)Q1+"2+"2"9R(:$"
,+"+,/12/$-",."2"-$.+$".$/9(&8"('"Q1H:,7"H1+"
2.-"/&(::$B"&(1/$+X"9,/R"+1H92BX"&$;,(.2:"&2,:X"
2.-"6)/&28 +̂"*R,:2-$:QR,2"=M/R"A/&$$/"A/2/,(."
9,/R,."2"[@$]H:(78"92:83"*$.."Q&(@,-$+"2."
,-$2:"+$%,.;"'(&"/R$"1+$"('")1:/,])(-2:"2.-"
2:/$&.2/,@$"/&2.+Q(&/2/,(.3

c(.$/R$:$++X"/R$"*$.."7())1.,/B"R2+"
(.:B"2")(-$&2/$"Q$&7$./2;$"('"2:/$&.2/,@$"
/&2.+Q(&/2/,(."1+$&+"2)(.;"'271:/BX"+/1-$./+X"
2.-"+/2b3"SR$"71&&$./"$+/,)2/$-"H&$28-(9.",+"
JM"Q$&7$./",.-,@,-12:"21/()(H,:$"7())1/$&+"
2.-"DM"Q$&7$./"2:/$&.2/,@$"/&2.+Q(&/2/,(."
7())1/$&+"g92:8X"H,7B7:$X"/&2,.X"2.-"72&Q((:h3"

SR$"A(1/R$2+/$&."*$..+B:@2.,2"S&2.+Q(&/2/,(."
61/R(&,/B"gA>*S6h"+$&@,7$+"/R$"7,/B"2.-"&$;,(."
$?/$.+,@$:B"9,/R"+1H92BX"H1+$+X"/&(::$B+X"2.-"
&$;,(.2:"&2,:3"S("+1QQ(&/"/R$"+/2b"2.-"'271:/B"
9R("1+$"/R,+")(-$X"/R$"O.,@$&+,/B"Q&(@,-$+"2"
Q&$]/2?X"!M"Q$&7$./"-,+7(1./"'(&"2::"Q1H:,7"/&2.+,/"
,."*R,:2-$:QR,23"SR,+"qG()Q2++"*&(;&2)s"92+"
1+$-"HB"2H(1/"5X5MM"Q$(Q:$"o"(@$&"!M"Q$&7$./"
('"/R$"9(&8'(&7$"o",."[+72:"B$2&"5MM<X"2.-"

Q&(@,-$+"2"+/&(.;",.7$./,@$"/("&$-17$"21/("1+$X"
7(.;$+/,(.X"2.-"2,&"Q(::1/,(."HB"$.7(1&2;,.;"
Q1H:,7"/&2.+,/"7())1/,.;3"

K(&"/R$"*$.."7())1.,/B"9R("1+$"A>*S6"
:$++"&(1/,.$:B"(&"9R(":,@$"(1/+,-$"('"A>*S6+̂"
+$&@,7$"2&$2X"*$.."(b$&+"2."2--,/,(.2:"Q&$]/2?"
Q1&7R2+$"(Q/,(."72::$-"qS&2.+,/7R$8+s3"SR$+$"
2&$"2@2,:2H:$",."+$/"-$.(),.2/,(.+"2.-"72."
H$"&$-$$)$-"'(&"/,78$/+"(&"Q2++$+"/R&(1;R"2"
.1)H$&"('"Q1H:,7"/&2.+,/"2;$.7,$+X",.7:1-,.;"cf"
S&2.+,/X"/R$",./$&+/2/$"Z$:292&$"*(&/"61/R(&,/B"
S&2.+,/"G()Q2.B"g9R,7R"&1.+"/R$"*6SGP"R,;R]
+Q$$-"&2,:"'&()"+1H1&H2."c$9"f$&+$B"7(1./,$+"
/("G2)-$."2.-"*R,:2-$:QR,2hX"2.-"6)/&283"

SR$"@2+/")2a(&,/B"('"/R$"+/1-$./"H(-B"('"2H(1/"
5MXMMM";&2-12/$+"2.-"1.-$&;&2-12/$+":,@$"(."
72)Q1+"(&",."/R$",))$-,2/$".$,;RH(&R((-X"
2.-"72)Q1+"R(1+,.;",+"Q&(@,-$-"'(&"2&(1.-"
4X4MM"+/1-$./+3"SR$+$"+/1-$./+"&2&$:B"H&,.;"
72&+"/("72)Q1+p2"/$+/2)$./"/("*$.."2.-"
*R,:2-$:QR,2 +̂"92:82H,:,/B3"\(9$@$&X"'(&"
+/1-$./+"9R(":,@$"(1/+,-$"/R$",))$-,2/$"2&$2X"
*$..*2++",+"2."2b(&-2H:$")$2.+"/("&$-17$"
&$:,2.7$"(."21/("1+2;$3"*$..*2++"2::(9+"
+/1-$./+"/("/28$"1.:,),/$-":(72:"&,-$+"(."2::"
-2B+"2.-"1.:,),/$-"&$;,(.2:"&,-$+"(."9$$8$.-+"
2.-"R(:,-2B+3"

5.7 Transportation
Reduce Emissions
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G:(+$&"/("R()$X"*$.."Q&(@,-$+"$?7$::$./"
/&2.+Q(&/2/,(."2&(1.-"72)Q1+",."(&-$&"/("
&$-17$"/R$".1)H$&"('"72&+"-&,@$."HB"+/1-$./+X"
+/2bX"2.-"'271:/B3

j" #OGLX"/R$"#((Q"/R&(1;R"O.,@$&+,/B"
G,/BX"+R1%:$+"Q2++$.;$&+"H$/9$$."=M/R"
A/&$$/"A/2/,(."g/R$"+/(Q"'(&"&$;,(.2:"
&2,:X"6)/&28X"2.-"/R$":(72:"+1H92B"2.-"
/&(::$B":,.$+h"2.-"72)Q1+3"S9("&(1/$+"
&1."7(./,.1(1+:B",."(QQ(+,/$"-,&$7/,(.+X"
)28,.;"+/(Q+"2/"*$.. +̂")2,."72)Q1+"
2+"9$::"2+"/9(":(72:"R(+Q,/2:+"(Q$&2/$-"
HB"/R$"O.,@$&+,/B"('"*$..+B:@2.,2"
\$2:/R"AB+/$)3"SR$":((Q"2:+("+$&@$+"/R$"
d$/$&2.+"6-),.,+/&2/,(."\(+Q,/2:"2.-"
/R$"GR,:-&$. +̂"\(+Q,/2:"('"*R,:2-$:QR,2"
2.-",+"'&$$"'(&"2::")$)H$&+"('"/R$"
O.,@$&+,/B"7())1.,/B3

j" *$.."2:+("&1.+"+$@$&2:"(@$&:2QQ,.;"
Q2++$.;$&"&(1/$+"g/R$"*$.."H1+"2.-"/R$"
*$.."+R1%:$h"2&(1.-"72)Q1+"H$/9$$."
4"Q3)3"2.-"!5W=M"23)3X"9,/R"2."(.]72::"
H2+,+"2::".,;R/"1./,:"<"23)3"SR$+$"&(1/$+"
Q&(@,-$"'&$$"/&2.+,/"9,/R,."2"&(1;R:B"
5M]H:(78"&2-,1+"('"72)Q1+"2.-"Q&(@,-$"
&$:,2H:$X"+2'$":(72:"/&2.+,/3"E."5MMNX"*$.."
Q1&7R2+$-".$9"H1+$+"9R,7R"1+$"1:/&2]
:(9"+1:'1&"-,$+$:"'1$:"2.-"R2@$"/R$"
72Q27,/B"/("7R2.;$"/("H,(-,$+$:"+R(1:-"2"
+1QQ:,$&"H$7()$"2@2,:2H:$3

j" E."5MMNX"*$.."Q2&/.$&$-"9,/R"
*R,::BG2&AR2&$X"2":(72:".(.]Q&([/"
'(1.-$-"HB"*$.."2:1).,X"/("H$7()$"
/R$":2&;$+/"c(&/R"6)$&,72."1.,@$&+,/B"
72&"+R2&$"Q2&/.$&+R,Q3"T,/R"(@$&"
=M"72&+"9,/R,."2"/$.]H:(78"&2-,1+"('"
72)Q1+X"/R$+$"72&+X"&$./$-"HB"/R$"R(1&X"
(b$&"+/1-$./+X"'271:/BX"2.-"+/2b"/R$"

)(H,:,/B"('"/R$,&"(9."72&"9,/R(1/"/R$"
7(+/3"SR$")$)H$&+R,Q"('"/R,+"+$&@,7$"
&$Q(&/+"(9.,.;"!MXMMM"'$9$&"72&+"/R2."
/R$B"9(1:-"(/R$&9,+$3"6+"Q2&/"('"/R,+"
Q2&/.$&+R,QX"*$.."+/2b"&$7$,@$+"-,+7(1./"
&$./2:"&2/$+X"2::(9,.;"'(&"2"&$-17/,(.",."
k$$/"+,U$3

B#''#+"*

SR$"+1H7()),%$$ +̂"),++,(.",+"/("$)QR2+,U$"
2"l12:,/B"Q$-$+/&,2."$.@,&(.)$./"9,/R"
+2'$X"$_7,$./"/&2.+Q(&/2/,(."+$&@,7$+"'(&"/R$"
O.,@$&+,/B"7())1.,/B"2.-".$,;RH(&+"/R&(1;R"
/R$"Q&(@,+,(."('W"

j" A2'$X"7(.@$.,$./X"2.-"&$2+(.2H:B"Q&,7$-"
277$++"/("2.-"'&()"72)Q1+i

j" G(.@$.,$./"277$++"9,/R,."/R$"72)Q1+"
2&$2i"2.-

j" >.R2.7$-"277$++,H,:,/B"2.-")(H,:,/B"
9,/R"&$+Q$7/"/("/R$"$.@,&(.)$./3

</&E%(

SR$"S&2.+Q(&/2/,(."&$7())$.-2/,(.+"+1QQ(&/"
/R$";(2:"('"R2@,.;"(@$&"R2:'"('"/R$"O.,@$&+,/B"
Q(Q1:2/,(."1+,.;"2:/$&.2/,@$"/&2.+Q(&/2/,(.",."
/R$,&"-2,:B"7())1/$3

D%=+22%"1/(#+"'

0R* 3"=+5&/E%*#"(%&2+1/.*(&/"'?+&(/(#+"*
5'%*9%/')*(&/"',%&'*/2+"E*/..*2+1%'`*
'5=;*/'*N/.]*/"1*65'`*?/&]*/"1*
&#1%*(&/#":*(;&+5E;*6%8%&*'%&$#=%'`*
=+225"#=/(#+"`*/"1*&%'+5&=%'R
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5.7 Transportation
!3" >.7(1&2;$"1+$"('"A>*S6"Q2++$+"2+"

9$::"2+"*$.."S&2.+,/"A$&@,7$+"2.-"
#OGLi

53" *1H:,7,U$"2::"2:/$&.2/,@$"
/&2.+Q(&/2/,(."+$&@,7$+"+1QQ(&/$-"
HB"*$.."(."2::"9$H+,/$+"2.-"
Q1H:,72/,(.+W

!" *$..S&2.+,/
!" G2&]+R2&,.;"(&;2.,U2/,(.+"+17R"2+"

*R,::BG2&AR2&$
!" G2&Q((:,.;"+$&@,7$+"6:/$&c$/"2.-"

AR2&$]6]I,-$"'&()"/R$"G:$2."6,&"
G(1.7,:3

=3" Z$@$:(Q"$.R2.7$-")2&8$/,.;"/("
'1&/R$&"Q(Q1:2&,U$",./$&)(-2:"
/&2.+Q(&/2/,(."1+$3

KR* I"=&%/'%*/==%''#6#.#()*/"1*5'/E%*+,*
?56.#=*(&/"'?+&(/(#+"R

!3" Z$/$&),.$"/R$"71&&$./":$@$:+"('"Q1H:,7"
/&2.+Q(&/2/,(."1+$"2)(.;"/R$"*$.."
7())1.,/B"(."2::"Q&(@,-$&+"gA>*S6X"
*6SGPX"cf"S&2.+,/X"$/73hi

53" G&$2/$"2"Q2&/.$&+R,Q"9,/R"A>*S6"/(W

!" 6::(9"+/1-$./+"/("1+$"O.,@$&+,/B"
,-$./,/B"72&-+"2+"A>*S6"Q2++$+i

!" *&(@,-$",./&(-17/(&B"-2,:B"Q2++$+"
'(&".$9"+/1-$./+"2.-"+/2bX"2:(.;"
9,/R",.'(&)2/,(."2H(1/"A>*S63

!" E.7&$2+$"@,+,H,:,/B"('"/(8$.mQ2++"
Q1&7R2+,.;":(72/,(.+"(."2.-".$2&"
72)Q1+3

!" E.7&$2+$"+1H+,-,$+"'(&"S&2.+Q2++$+"
2.-"S&2,:Q2++$+3

!" E)Q&(@$"72)Q1+"+,;.2;$i

!" c$;(/,2/$"9,/R"A>*S6",.7&$2+$-"
'&$l1$.7B"2.-"&$:,2H,:,/B"('"H1+X"
/&(::$BX"2.-"&$;,(.2:"&2,:"+$&@,7$+"
,."/R$"72)Q1+"2&$2i

!" E-$./,'B"/R$"+1H92B"2.-"+1H92B"
+1&'27$"+/2/,(.+",."7:(+$"Q&(?,),/B"
/("/R$"72)Q1+"2+"2"qO.,@$&+,/B"('"
*$..+B:@2.,2"A/2/,(.si

!" G((&-,.2/$"9,/R"*$.."*(:,7$"
2.-"A>*S6"Q(:,7$"/(",)Q&(@$"
/R$"2%&27/,@$.$++"2.-"+2'$/B"('"
+1H92B"2.-"+1H92B]+1&'27$"
+/2/,(.+i

!" Z2B:,;R/"2.-")28$"2%&27/,@$"
1.-$&;&(1.-"+1H92B"2.-"
+1H92B]+1&'27$"+/2/,(.+",."/R$"
72)Q1+"2&$2i"2.-

!" E-$./,'B".$,;RH(&R((-+"
1.-$&+$&@$-"HB"Q1H:,7"/&2.+,/X"
2.-"9(&8"9,/R"A>*S6"/(",)Q&(@$"
277$++3

=3" A/1-B"*$.."S&2.+,/"Y1+"+$&@,7$"/("
1.-$&+$&@$-":(72:".$,;RH(&R((-+X"
+17R"2+"K2,&)(1./"Z,+/&,7/X"6&/"
F1+$1)X"$2+/"('"Y&(2-X"2.-"+(1/R"('"
A(1/R"A/&$$/3

7R* >%=&%/'%*-%""F'*1%?%"1%"=)*+"*
/5(+2+6#.%'*/"1*&%15=%*=+"E%'(#+"R

!3" Z$/$&),.$"$?27/"Q&([:$"('"Q2&8,.;"
Q$&),/"R(:-$&+"2.-"(/R$&"21/()(H,:$"
1+$&+"(."72)Q1+i

53" E.7$./,@,U$"1+$"('"2:/$&.2/,@$")(-$+i

=3" >.+1&$"/R2/"(.]+/&$$/"Q2&8,.;",+"
7(.+,+/$./"9,/R"/R$"O.,@$&+,/B +̂"
,./$&$+/+i
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D3" I$@,+$"Q2&8,.;"&2/$"+/&17/1&$+"/("
-,+7(1&2;$"7())1/,.;"HB"72&i"2.-

43" I$@,$9"Q&,7,.;"+/&2/$;B"'(&"72)Q1+"
Q2&8,.;";2&2;$+"2.-":(/+3

>R* I2?&+$%*6#=)=.%*'/,%()̀ *%"$#&+"2%"(`*
/"1*1#'=#?.#"%*/(*-%""R

!3" Z$/$&),.$"/R$".1)H$&"('"H,7B7:,+/+"
9,/R,."/R$"*$.."7())1.,/Bi

53" >.7(1&2;$"O.,@$&+,/B"G,/B"&$+,-$./+"
2.-",.+/,/1/,(.+"/("@(72::B"+1QQ(&/"2"
7,/B9,-$"H,8$]+R2&,.;"+B+/$)i

=3" G((&-,.2/$"2.-",.+/2::")(&$"H,8$"
&278+mH,8$":(78$&+X"$+Q$7,2::B"2/"2&$2+"
+R$:/$&$-"HB"H1,:-,.;+"(&"(@$&R2.;+i

D3" E.+/2::"/9("H,8$"7(&&2:+"Q$&"B$2&X"
&$)(@$"+,.;:$"H,8$"&278+i

43" T(&8"9,/R"/R$"G,/B"/(",.+/2::"H,8$"
:2.$+"(."8$B"7(&&,-(&+i

J3" G((&-,.2/$"2"H,]2..12:"AR2&$]
/R$]I(2-"72)Q2,;."/R2/",.7:1-$+"
$.R2.7$-"$.'(&7$)$./"2.-"$-172/,(.i

<3" G((&-,.2/$"27/,@,/,$+"9,/R"/R$"Y,7B7:$"
G(2:,/,(."('"0&$2/$&"*R,:2-$:QR,2i"
2.-

N3" E)Q&(@$".$/9(&8+"'(&"H,7B7:$+"
7(..$7/,.;"9,/R"/R$"&$;,(.2:"H,8$92B"
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5.7 Transportation
-%1%'(&#/"'

!" A%/$%*K&#1E%@(SR$"T$2@$"Y&,-;$"(@$&"
/R$"6)/&28"&2,:":,.$+"/R2/"&1."/R&(1;R"
/R$"+(1/R$2+/"7(&.$&"('"*$.. +̂"2/R:$/,7"
[$:-+X"92+"7()Q:$/$-",."/R$"+Q&,.;"
('"5MMCX"2.-"Q&(@,-$+"2"H,7B7:$"2.-"
Q$-$+/&,2."7(..$7/,(."'(&"/9(",)Q(&/2./"
+$7/,(.+"('"*$.. +̂"72)Q1+3"SR$"H&,-;$"
92+",.,/,2::B"7(.7$,@$-"2+"2"7(..$7/(&"
-1&,.;"/R$"&$7(.+/&17/,(."('"/R$"A(1/R"
A/&$$/"Y&,-;$X"9R,7R"R2-"Q&(@,-$-"
/R$"+Q2."(@$&"/R$"/&2,."/&278+X"H1/",+"
71&&$./:B"1.-$&"&$7(.+/&17/,(.3"SR$"
T$2@$"Y&,-;$"R2+"H$7()$"2.",./$;&2:"
Q2&/"('"/R$"*$.."*2&8"Q:2.X"Q&(@,-,.;"
,.7&$2+$-"277$++"'(&"H(/R")$)H$&+"('"/R$"
72)Q1+"2.-"7,/B"7())1.,/,$+"2:,8$3"

J.%%(

!" J.%%(*#"$%"(+&)*/"/.)'#'U"6"
7()Q&$R$.+,@$"&$@,$9"('"/R$"71&&$./"
O.,@$&+,/B"k$$/")28$1Q"9,::"2::(9"'(&"
,.@$+/)$./",."2")(&$"2QQ&(Q&,2/$"),?"
('"@$R,7:$+X",.7:1-,.;")(&$"RBH&,-+"2.-"
+)2::$&X")(&$"$_7,$./"@$R,7:$+3

!" 7/.#,+&"#/*7.%/"*I1.%*(&/';*(&5=]@"*$.."
R2+"Q1&7R2+$-"7:$2.",-:$"@$R,7:$+"9R,7R"
-$7&$2+$"$),++,(.+"9R,:$"/R$"/&2+R"/&178"
(Q$&2/$+3

D%'?+"'#6#.#()*

KI>A"2.-"YAZ"9,::"7((&-,.2/$"/R$"
,)Q:$)$./2/,(."('"/R$"2H(@$"&$7())$.-2/,(.+3"
Y(/R"-,@,+,(.+"71&&$./:B"7((&-,.2/$"
/&2.+Q(&/2/,(."27/,@,/,$+X"k$$/"+$&@,7$+X"Q2&8,.;X"
/&2.+,/"+$&@,7$+X"/&2.+Q(&/2/,(."+1H+,-,$+X"
2.-"72)Q1+"Q:2..,.;3"SR$+$"-,@,+,(.+"

9,::"/&278"Q&(;&$++"(."/R$"+Q$7,[7";(2:+"('"
/R$"+1H7()),%$$W"/(",.7&$2+$"2:/$&.2/,@$"
/&2.+Q(&/2/,(."1+$"/("(@$&"R2:'"('"/R$"
O.,@$&+,/B +̂"7())1.,/B3"SR,+"9,::"H$")$2+1&$-"
HB"2"B$2&:B"+1&@$BX"2-),.,+/$&$-"/("'271:/BX"
+/1-$./+X"2.-"+/2bX"9R$&$")(-$"7R(,7$"9,::"H$"
/R$"8$B")$/&,73"SR$"0&$$."G2)Q1+"*2&/.$&+R,Q"
9,::"Q&()(/$"(Q/,(.+"/("/R$"*$.."7())1.,/B"
'(&"+1+/2,.2H:$"7())1/,.;"/&2@$:"Q&27/,7$+3

J5"1#"E

SR$")2a(&,/B"('"/&2.+Q(&/2/,(."27/,@,/,$+X"+17R"
2+"/R$"A>*S6"+1H+,-B"2.-"k$$/"7(+/+X"2&$"/R$"
&$+Q(.+,H,:,/B"('"YAZ3"E/"9,::"H$".$7$++2&B"
/("7((&-,.2/$"9,/R":(72:"2.-"+/2/$"2;$.7,$+"
/("Q&,(&,/,U$"2.-"2::(72/$"2@2,:2H:$"'1.-,.;3"
E.'&2+/&17/1&$",)Q&(@$)$./+X"+17R"2+"7&(++92:8"
2.-",./$&+$7/,(."1Q;&2-$+X"H,7B7:$"Q2&8,.;X"
Q$-$+/&,2."+,;.2:,U2/,(.X"$/7X"2&$"R2.-:$-",."
KI>A3"E.@$+/)$./+",."/R$+$"/&2.+Q(&/2/,(."
&$7())$.-2/,(.+X"9R,:$"H$.$[7,2:"/("/R$"
O.,@$&+,/B"2+"2"9R(:$X"/$.-"/(92&-+"+,;.,[72./"
7(+/"2.-"2"+)2::"l12./,/2/,@$"$),++,(.+"H$.$[/3"

SR$"(.$":2&;$"Q(/$./,2:"&$-17/,(.",."$),++,(.+"
72."H$"'(1.-",."&$-17,.;"2,&"/&2@$:3"SR$"
&$+Q(.+,H,:,/B"'(&"/R,+"7(+/"&$+,-$+"$./,&$:B"
9,/R"$27R",.-,@,-12:"+7R((:"2.-"7$./$&3"A$$"
6QQ$.-,?"Y"'(&"H1-;$/",.'(&)2/,(.



 85  



 86  

K/=]E&+5"1

SR$"G,/B"('"*R,:2-$:QR,2"H$72)$"/R$"[&+/")2a(&"
OA"7,/B"/("$+/2H:,+R"2")2.-2/(&B"&$7B7:,.;":29"
,."!CN<3"*1H:,7"2.-"Q&,@2/$"+7R((:+X",.7:1-,.;"
7(::$;$+"2.-"1.,@$&+,/,$+X"2&$".(9"&$l1,&$-"/("
&$7B7:$"2.-"/("&$Q(&/"&$7B7:,.;"-2/2"/("/R$"7,/B3

*$.. +̂"&$7B7:,.;"$b(&/+X"R(9$@$&X"H$;,..,.;+"
-2/$"H278"/("/R$"$2&:B"!C<M+X":(.;"H$'(&$"
)1.,7,Q2:"&$l1,&$)$./+3"E.,/,2/,@$+",.7:1-$"
/R$"7&$2/,(."('"2":2.-+72Q$")2/$&,2:+"B2&-"
/("+/(&$"Q2@,.;"2.-":2.-+72Q$"+/(.$9(&8X"
7()Q(+/,.;"2::":2.-+72Q$":$2'":,%$&"(."72)Q1+"
'(&"1+$"2+"7()Q(+/",."72)Q1+";2&-$.+X"
2.-"/R$"Q&(@,+,(.X"/R&(1;R"*$.. +̂"F(&&,+"
6&H(&$/1)X"('"'&$$";2&-$."92+/$"-&(Q](b"2.-"
7()Q(+/,.;"+$&@,7$+"'(&"/R$"$./,&$")1.,7,Q2:,/B"
('"AQ&,.;[$:-"S(9.+R,Q3"I$7B7:,.;"Q&(;&2)+"
2/"/R$"O.,@$&+,/B"R2@$"$@(:@$-"7(.+,-$&2H:B"
+,.7$"/R$,&",.7$Q/,(."2.-"R2@$"B,$:-$-"+/$2-B"
,)Q&(@$)$./+",."&$+1:/+3"E."/R$"$2&:B"5MMM+X"
/R$"K27,:,/,$+"2.-"I$2:">+/2/$"A$&@,7$+"gKI>Ah"
PQ$&2/,(.+"Z$Q2&/)$./"7(::2H(&2/$-"9,/R"
/R$"O.,@$&+,/B"#2.-+72Q$"6&7R,/$7/"/(",.+/2::"
71+/()"-$+,;.$-"(1/-((&"/&,Q:$/"&$7B7:,.;"2.-"
92+/$"7(./2,.$&+3"SR$"/&,Q:$/+"9$&$"-$Q:(B$-"
,."R,;R"/&2_7"2&$2+"/(")28$",/"$2+,$&"/("&$7B7:$"
92+/$")2/$&,2:+",."/R$"(1/-((&"72)Q1+"
$.@,&(.)$./3

K1&/R$&"$b(&/+"HB"KI>A"2.-"/R$"Y1+,.$++"
A$&@,7$+"Z,@,+,(."gYAZh"R2@$"R$:Q$-"/("7&$2/$"
2.",.7&$2+,.;:B"/&2.+Q2&$./"7(::$7/,(."+B+/$)"
/R2/"Q&(@,-$+")(&$"$b$7/,@$"'$$-H278"2.-"
7())1.,72/,(."9,/R"/R$"*$.."7())1.,/B3

G1&&$./:BX"/R$"O.,@$&+,/B"&$7B7:$+"2H(1/"5M"
Q$&7$./"('",/+")1.,7,Q2:"92+/$"+/&$2)X"-,@$&/,.;"
(@$&"!X4MM"/(.+"('"),?$-"Q2Q$&X"72&-H(2&-X"
2.-"7()),.;:$-"g;:2++X"Q:2+/,7X"2.-")$/2:h"
)2/$&,2:+"'&()":2.-[::+"2..12::B3"KI>A",+"
&$+Q(.+,H:$"'(&"/R$"7(::$7/,(."('")1.,7,Q2:"
+(:,-"92+/$"g/&2+Rh"2.-"&$7B7:2H:$+"'&()"*$.."
H1,:-,.;+"2.-"(1/-((&"&$7$Q/27:$+"(."72)Q1+3"
*$..">.@,&(.)$./2:"\$2:/R"2.-"I2-,2/,(."
A2'$/B"g>\IAh"7(::$7/+"7()Q1/$&+X"$:$7/&(.,7"
-$@,7$+X"H2%$&,$+X"2.-"k1(&$+7$./":,;R/"H1:H+"
'(&"&$7B7:,.;3"6:/R(1;R"2"*R,:2-$:QR,2]2&$2"
'((-"2.-"(&;2.,7"92+/$"7()Q(+/,.;"'27,:,/B"R2+"
B$/"/("H$"$+/2H:,+R$-X"/R$"O.,@$&+,/B"9,::"72&&B"
(1/"Q,:(/"+/1-,$+"/(",-$./,'B"R(9"7()Q(+/,.;"
7(1:-"H$"72&&,$-"(1/",.",/+"72'$/$&,2+"2.-"9,::"
-(71)$./"/R$"2)(1./"('"7()Q(+/2H:$"92+/$"
;$.$&2/$-3"

E."c(@$)H$&"5MMNX"/R$".2/,(. +̂"+/&1;;:,.;"
$7(.()B"721;R/"1Q"/("/R$"&$7B7:,.;")2&8$/X"
2.-"*R,:2-$:QR,2"9,/.$++$-"Q:1))$/,.;"&$+2:$"
@2:1$+"'(&")2/$&,2:+"+17R"2+";:2++X"Q:2+/,7X")$/2:X"
72&-H(2&-X"2.-"Q2Q$&3"Y$'(&$"/R,+"7(::2Q+$"
('"/R$"&$7B7:$-")2/$&,2:+")2&8$/X")1.,7,Q2:"
+(:,-"92+/$"92+"H$,.;"R21:$-"(b"72)Q1+"2/"

5.8 Waste Minimization   

Minimize Waste
and Recycling
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5.8 Waste Minimization and Recycling
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5.8 Waste Minimization and Recycling
D%'?+"'#6#.#()*

I$+Q(.+,H,:,/B"'(&"/R$",)Q:$)$./2/,(."('"/R$"
&$7())$.-2/,(.+"+$/"'(&/R"HB"!"#$%&'()*&#+,"
9,::")(+/:B"'2::"1Q(."KI>A"2.-"YAZX"9,/R"
2++,+/2.7$"'&()"/R$"0&$$."G2)Q1+"*2&/.$&+R,Q"
G())1.,72/,(.+"7()),%$$"2.-"/R$"P_7$"
('"/R$">?$71/,@$"d,7$"*&$+,-$./"/("-$@$:(Q"2."
$b$7/,@$"$-172/,(."2.-"292&$.$++"72)Q2,;.3"
A177$++"-$Q$.-+"(."/R$"Q2&/,7,Q2/,(."2.-"
7()Q:,2.7$"('"/R$"$./,&$"*$.."7())1.,/B"o"
+/1-$./+X"'271:/BX"2.-"+/2b"o"2.-"&$l1,&$+"$27R"
Q$&+(."/(")28$"2.",.-,@,-12:"$b(&/"/(")28$"
+1+/2,.2H:$"Q1&7R2+,.;"-$7,+,(.+",."(&-$&"/("
&$-17$"R,+"(&"R$&"(9."92+/$"2.-",.7&$2+$"/R$"
Q(/$./,2:"/("&$7B7:$")2/$&,2:+3

KI>A"2.-">\IA"9,::"Q$&'(&)"/R$"-2/2"/&278,.;"
2.-"2.2:B+,+"2.-"9,::"7(::2H(&2/$"/("Q&(-17$"2."
2..12:"&$Q(&/"/R2/"2++$++$+"92+/$")2.2;$)$./"
2.-"&$7B7:,.;"Q&27/,7$+3"SR$"&$Q(&/"9,::")$2+1&$"
Q&(;&$++"/(92&-+"+Q$7,[7"92+/$"),.,),U2/,(."
2.-"&$7B7:,.;";(2:+X"2.-"Q&(@,-$"1Q-2/$+"(."
,./$&,)"/2&;$/+3"*&(;&$++"9,::"H$")$2+1&$-"
1+,.;"/R$"'(::(9,.;")$/&,7+W

j" Z,@$&+,(."&2/$"('"/&2-,/,(.2:"&$7B7:2H:$+"
gQ2Q$&X"72&-H(2&-"2.-"7()),.;:$-h

!" F1.,7,Q2:"+(:,-"92+/$"g/(.+h"@+3"
&$7B7:,.;"g/(.+h

!" F1.,7,Q2:"+(:,-"92+/$"gQ$&7$./h"
@+3"&$7B7:,.;"gQ$&7$./h

!" G(+/"+2@,.;+"'&()"-,@$&+,(.

j" Z,@$&+,(."&2/$"('"$:$7/&(.,7"92+/$"2.-"
1.,@$&+2:"92+/$

!" Y2%$&,$+"g/(.+X"nh
!" K:1(&$+7$./":,;R/+"g/(.+X"nh
!" G()Q1/$&+X"/$:$@,+,(.+X")(.,/(&+"

2.-"(/R$&"$:$7/&(.,7"92+/$"g|X"nh
j" T2+/$"F,.,),U2/,(.

!" P@$&2::"/(.+"&$-17$-
!" P@$&2::"Q$&7$./2;$"&$-17/,(.
!" G(+/"+2@,.;+"'&()"92+/$"

),.,),U2/,(.

J5"1#"E

Z,+Q(+2:"('")1.,7,Q2:"+(:,-"92+/$"2.-"
&$7B7:2H:$+"9,::"7(./,.1$"/("H$"'1.-$-"HB"KI>A3"
*1&7R2+,.;".$9"&$7B7:,.;"H,.+"'(&"2"H1,:-,.;"
,+"/R$"&$+Q(.+,H,:,/B"('"/R$"+Q$7,[7"Y1,:-,.;"
6-),.,+/&2/(&3"E'"'1.-,.;"'(&"&$7B7:,.;"H,.+"
,+"1.2@2,:2H:$X"Y1,:-,.;"6-),.,+/&2/(&+"9,::"
7(.+1:/"9,/R"/R$"&$+Q$7/,@$"6&$2"F2.2;$&"
(&"KI>A"Z,&$7/(&"('"PQ$&2/,(.+"'(&"'1.-,.;"
2++,+/2.7$3"Y1-;$/+"'(&"92+/$"),.,),U2/,(."
2.-"&$7B7:,.;"$@$./+"2.-"Q&()(/,(.+"+17R"2+"
I$7B7:$F2.,2"9,::"H$"-$/$&),.$-"HB"KI>A"2.-"
YAZ3"K(&"'1&/R$&",.'(&)2/,(."(."'1.-,.;X"+$$"
6QQ$.-,?"Y3



 95      



 96  

5.9 Academics
Learn Sustainability
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E&%%"*65#.1#"E*=%&(#P=/(#+"*')'(%2X"
Q&(@,-,.;"/R,&-]Q2&/B"@$&,[72/,(."/R2/"
2"H1,:-,.;"(&"7())1.,/B"92+"-$+,;.$-"
2.-"H1,:/"1+,.;"+/&2/$;,$+"2,)$-"2/"
,)Q&(@,.;"Q$&'(&)2.7$"27&(++"2::"/R$"
)$/&,7+"/R2/")2%$&")(+/W"$.$&;B"+2@,.;+X"
92/$&"$_7,$.7BX"GP5"$),++,(.+"&$-17/,(.X"
,)Q&(@$-",.-((&"$.@,&(.)$./2:"l12:,/BX"
2.-"+/$92&-+R,Q"('"&$+(1&7$+"2.-"
+$.+,/,@,/B"/("/R$,&",)Q27/+3

Y33>*3K@*SB@*Y33>*,+&*3Z#'(#"E*K5#.1#"E'@*
S?%&/(#+"'*/"1*B/#"(%"/"=%

Y33>*7I@*Y33>*,+&*7+22%&=#/.*I"(%&#+&'

Y!7\@*Y++?*(;&+5E;*!"#$%&'#()*7#()

#OGL",+"2"+R1%:$"+$&@,7$"/R2/"(Q$&2/$+"
H$/9$$."=M/R"A/&$$/"A/2/,(."g/R$"+/(Q"'(&"
&$;,(.2:"&2,:X"6)/&28X"2.-"/R$":(72:"+1H92B"
2.-"/&(::$B":,.$+h"2.-"72)Q1+3"

B34@*B/'(%&'*#"*3"$#&+"2%"(/.*4(51#%'*

*$.. +̂"F>A"Q&(;&2)"(b$&+"2"
)1:/,-,+7,Q:,.2&B"2QQ&(27R"/("/R$"+/1-B"('"
/R$"$.@,&(.)$./3

B<7>3@*B%(&#=*<+"'*+,*7/&6+"*>#+Z#1%*
3d5#$/.%"(*

SR,+",+"2"+/2.-2&-"1.,/"/(")$2+1&$"2)(1./"
('";&$$.R(1+$";2+$+"&$:$2+$",./("/R$"
$.@,&(.)$./i"$),++,(.+"2&$"/BQ,72::B"
$?Q&$++$-",."2"7())(.")$/&,7"/("2::(9"'(&"
$2+$"('"7()Q2&,+(.3

BAG@*B%E/N/8*;+5&*

6")$;292%"R(1&",+"2")$2+1&$"('"$:$7/&,7,/B"
1+$"o",/",+"/R$"2)(1./"('"Q(9$&"1+$-",'"(.$"
),::,(."92%+"2&$"1+$-"'(&"(.$"R(1&3

S77@*S?%&/(#+"'*7+"(&+.*7%"(%&

*$.. +̂"PGG"/&278+"(@$&"NX5MM"R$2/,.;X"
@$./,:2/,(.X"2,&"7(.-,/,(.,.;X"2.-"$:$7/&,72:"
1+$"7(./&(:"Q(,./+"7&(++"72)Q1+3"K&()"/R,+"
7$./&2:X"7(.+/2./:B")(.,/(&$-":(72/,(.X"+/2b"
72."&$;1:2/$"*$.. +̂"1/,:,/B"-,+/&,H1/,(.X"/R$"
(Q$&2/,(."('"2,&"R2.-:,.;"1.,/+"27&(++"(."
72)Q1+X"2.-"/$)Q$&2/1&$"7(./&(:+"2/")(+/"
72)Q1+"H1,:-,.;+3

-0<7S@*-+&(*05(;+&#()*<&/"'?+&(*7+&?+&/(#+"

*6SGP",+"2"&2Q,-"/&2.+Q(&/":,.$"&1..,.;"
H$/9$$."*R,:2-$:QR,2"2.-"A(1/R"f$&+$B3
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7 Glossary
-7D@*-+'(*7+"'52%&*D%=)=.%1*-/?%&

T2+/$"Q2Q$&"/R2/"R2+"+$&@$-",/+",./$.-$-"
Q1&Q(+$"2.-"R2+"H$$."+$Q2&2/$-"'&()"+(:,-"
92+/$"/("H$"&$7B7:$-",./(".$9"Q2Q$&3

-3H@*-%""*3"$#&+"2%"(/.*H&+5?*

*>0"92+"'(1.-$-",."!C<!"2.-"7(./,.1$+"
/(-2B"/("Q&(@,-$"2"'(&1)"/("-,+71++"2.-"
/28$"27/,(."(."$.@,&(.)$./2:",++1$+"2/"/R$"
:(72:X".2/,(.2:X"2.-",./$&.2/,(.2:":$@$:+3

-%""3AK@*-%""*3"E#"%%&'*A#(;+5(*K+&1%&'*

*$..>TY"Q&(@,-$+"+1+/2,.2H:$"
-$@$:(Q)$./"2++,+/2.7$":(72::B"2.-"
2H&(2-X"Q2,&,.;"/$7R.,72:"2++,+/2.7$"9,/R"
$-172/,(.2:"(QQ(&/1.,/,$+"/("Q&(@,-$"
-$@$:(Q)$./"2++,+/2.7$X"'(71+$-"Q&,)2&,:B"
(."H2+,7",.'&2+/&17/1&$"Q&(@,+,(.3

-%""*I!D@*-%""F'*I"'(#(5(%*+,*!&6/"*D%'%/&=;*

*$.."EOI"+/1-,$+"/R$"+1+/2,.2H,:,/B"('"7,/,$+"
2.-"/R$",./$&27/,(."('"1&H2."2.-".2/1&2:"
+B+/$)+3"6+"2"72)Q1+]9,-$",.+/,/1/$X"*$.."
EOI"+Q(.+(&+"2".1)H$&"('",.,/,2/,@$+X"
+/,)1:2/$+"&$+$2&7RX"Q&(@,-$+"(QQ(&/1.,/,$+"
'(&"7(::2H(&2/,@$",.+/&17/,(."2.-"$.;2;$+"
9,/R"/R$"9(&:-"('"Q&27/,/,(.$&+"2.-"
Q(:,7B)28$&+3

-GS4@*S[=%*+,*-%""*G+2%*SN"%&';#?*
4%&$#=%'*

*\PA"(b$&+"$:,;,H:$"$)Q:(B$$+"/R$"
(QQ(&/1.,/B"/("2QQ:B"'(&"[.2.7,.;"'(&"
R()$"Q1&7R2+$+",."T$+/"*R,:2-$:QR,23"SR$"
-$Q2&/)$./"2:+("(b$&+"R()$",)Q&(@$)$./"

;&2./+X":(2.+X"$-172/,(.2:"9(&8+R(Q+X"2.-"2"
@2&,$/B"('"(/R$&"&$+(1&7$+3

D37'@*D%"%N/6.%*3"%&E)*7%&(#P=/(%'*

I$.$92H:$">.$&;B"G$&/,[72/$+"2&$",++1$-"
HB"2";(@$&.)$./"2;$.7B"/("2"Q(9$&"
7()Q2.B"/R2/"Q&(-17$+"$:$7/&,7,/B",."2."
$.@,&(.)$./2::B"'&,$.-:B")2..$&3

43-<0@*4+5(;%/'(%&"*-%""').$/"#/*
<&/"'?+&(/(#+"*05(;+&#()*

A>*S6",+"2"&$;,(.2:"Q1H:,7"21/R(&,/B"/R2/"
(Q$&2/$+"/R$"Q1H:,7"/&2.+,/"p"/R&(1;R"H1+X"
+1H92BX"$:$@2/$-"&2,:X"&$;,(.2:"&2,:X":,;R/"&2,:"
2.-"$:$7/&,7"/&(::$B"H1+"p",."2.-"2&(1.-"
*R,:2-$:QR,23

!7*K&#(%@*!"#$%&'#()*7#()*K&#(%

OG"Y&,/$"Q2&/.$&+"9,/R"R()$(9.$&+"2.-"
2Q2&/)$./"H1,:-,.;+"/(",.+/2::"$?/$&,(&"
:,;R/,.;"[?/1&$+"2/"&$+,-$.7$+",."O.,@$&+,/B"
G,/B3

!7>@*!"#$%&'#()*7#()*>#'(&#=(*

OGZ",+"2".$,;RH(&R((-",)Q&(@$)$./"
(&;2.,U2/,(."9R(+$"),++,(.",+"/("qH1,:-"
$b$7/,@$"Q2&/.$&+R,Q+"/(")2,./2,."2"7:$2."
2.-"+2'$"$.@,&(.)$./s"9R,:$"Q:2..,.;"2.-"
2-@(72/,.;"'(&"/R$"&$;,(. +̂"q-,@$&+$X"1&H2."
7())1.,/B3s

!7*H&%%"@*!"#$%&'#()*7#()*H&%%"

OG"0&$$.",+"2".(.]Q&([/"/&$$]Q:2./,.;"2.-"
7())1.,/B"H$21/,[72/,(."(&;2.,U2/,(.",."
/R$"O.,@$&+,/B"G,/B".$,;RH(&R((-X"'(1.-$-
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",."!CCC"HB"/R$"*$.."2.-"2"7(.+(&/,1)"('"
:(72:",.+/,/1/,(.+3

!4HK7@*!"#(%1*4(/(%'*H&%%"*K5#.1#"E*
7+5"=#.*

SR$"OA"0&$$."Y1,:-,.;"G(1.7,:",+"2".(.]
Q&([/"(&;2.,U2/,(."/R2/"7$&/,[$+"+1+/2,.2H:$"
H1+,.$++$+X"R()$+X"R(+Q,/2:+X"+7R((:+X"
2.-".$,;RH(&R((-+"2.-",+"-$-,72/$-"/("
$?Q2.-,.;";&$$."H1,:-,.;"Q&27/,7$+"2.-"
$-172/,(.3

bS7@*b+./(#.%*S&E/"#=*7+2?+5"1*

6"dPG",+"2.B"(&;2.,7"7()Q(1.-"/R2/"
Q2&/,7,Q2/$+",."2/)(+QR$&,7"QR(/(7R$),72:"
&$27/,(.+3

c-4@*c+"%*-&%'%"=%*4%"'+&'"

SR,+"-$@,7$"-$/$7/+"/R$"Q&$+$.7$"('"2"
/$7R.,7,2."2/"/R$"'1)$"R((-W",'"/R$&$",+".("
/$7R.,7,2.X"/R$"+B+/$)":(9$&+"/R$"2,&k(9"
'27$"@$:(7,/B"2/"/R$"R((-"2.-"&$-17$+"/R$"
$?R21+/"&2/$3
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Appendix A: A Commitment to Teaching,   
Research, and Planning: Environmental Tradition 
at Penn
>.@,&(.)$./2:"Q:2..,.;X"/R,.8,.;X"
7(::2H(&2/,(.X"2.-",)Q:$)$./2/,(."R2@$"H$$."
2.",)Q(&/2./"Q2&/"('"*$.. +̂"71:/1&$"'(&")2.B"
B$2&+3"*&,(&"/("*&$+,-$./"01/)2.. +̂"+,;.,.;"
/R$"6GO*GG"(&"H$'(&$"2/)(+QR$&,7"72&H(."
92+"/R(1;R/"('"2+"2"/R&$2/"/("2"+/2H:$"7:,)2/$X"
/R$"O.,@$&+,/B"R2-",.+/,/1/,(.2:,U$-"2"R(+/"
('"Q&(;&$++,@$"+1+/2,.2H,:,/B"Q&(;&2)+"2.-"
Q&27/,7$+3

)*%6'$#*(-5+A5%$0U(*$.."R2+"2"&,7R"R,+/(&B",."
+1+/2,.2H,:,/B"2.-"$.@,&(.)$./2:"+7,$.7$+3"
\2B-$."\2::X"R()$"('"*$.. +̂">2&/R"2.-"
>.@,&(.)$./2:"A7,$.7$"Z$Q2&/)$./X",+".2)$-"
'(&"K$&-,.2.-"d2.-,@$$&"\2B-$.X"9R(":$-"
$2&:B"+7,$./,[7"+1&@$B+"('"/R$"d2::$B"('"/R$"
L$::(9+/(.$"I,@$&",."TB(),.;X"2.-"Q:2B$-"
2":2&;$"&(:$",."/R$"7&$2/,(."('"L$::(9+/(.$"
c2/,(.2:"*2&83"\2B-$."92+"2"Q&('$++(&"2/"*$.."
,."/R$"$2&:B"!NJM+",."/R$"Z$Q2&/)$./"('"0$(:(;BX"
Q&,(&"/("R,+":(.;"2.-"-,+/,.;1,+R$-"72&$$&",."
Q1H:,7"+$&@,7$3

*$.. +̂"1.-$&;&2-12/$")2a(&",.">.@,&(.)$./2:"
A/1-,$+X"(.$"('"/R$"7(1./&B +̂"[&+/X"92+"
:21.7R$-",."!C<5X"'(::(9$-"+((."/R$&$2t$&"HB"
2"Q&('$++,(.2:](&,$./$-"F2+/$&+"Q&(;&2)3"SR$"
*RZ",.">2&/R"A7,$.7$"R2+"H$$.";&2./$-"'(&"(@$&"
2"7$./1&BX"9,/R"71&&$./"-,++$&/2/,(.+"'(71+,.;"
(."7:,)2/$"7R2.;$"2.-";:(H2:"+$2":$@$:"&,+$3

Y$;,..,.;",."'2::"5MMCX"2".$9"1.-$&;&2-12/$"
),.(&"9,::"H$"(b$&$-",.">.@,&(.)$./2:"
F2.2;$)$./"2.-"A1+/2,.2H,:,/BE"9,/R"
(QQ(&/1.,/,$+"'(&"$.;,.$$&,.;X"2&/+"2.-"+7,$.7$+X"
2.-"H1+,.$++"+/1-$./+"/("$.&(::",."/R$"

71&&,71:1)3"E."2--,/,(.X"7(.+,+/$./"9,/R"
*&$+,-$./"01/)2.. +̂";(2:"('",./$;&2/,.;"
8.(9:$-;$"27&(++"-,+7,Q:,.$+X"$27R"('"*$.. +̂"
!5"272-$),7"2.-"Q&('$++,(.2:"+7R((:+"(b$&+"
7(1&+$9(&8",."$.@,&(.)$./2:"+1+/2,.2H,:,/B3"
G1&&,71:1)"(Q/,(.+"&2.;$"'&()"2."6&/+"2.-"
A7,$.7$+"7(1&+$"(."/R$"Q(:,/,7+"('"'((-"/("7:2++$+"
(."+1+/2,.2H:$"2.,)2:"R1+H2.-&B",."/R$"Z(7/(&"
('"d$/$&,.2&B"F$-,7,.$"Q&(;&2)3

P/R$&"$?2)Q:$+",.7:1-$W

j" SR$">!(!?%,(!',&'5(1+5(2,'5AD(%,6(
3#$7"%&#+,(9,/R,."/R$"A7R((:"('"Z$+,;."
g7(]:(72/$-",."Y$},.;",."7(::2H(&2/,(."
9,/R"GR,.2 +̂"S+,.;R12"O.,@$&+,/Bh",+"
(.$"('"/R$"9(&:- +̂":$2-,.;"7$./$&+"('"
$.$&;B"2.-"k1,-"-B.2),7+"7()Q1/$&"
)(-$:,.;3"SR$"SG"GR2."G$./$&"R2+"H1,:/"
2"7:(+$"&$:2/,(.+R,Q"9,/R":$2-,.;"'271:/B"
2.-";&2-12/$"+/1-$./+"Q2&/,7,Q2/,.;"
,."$.$&;B"7(.+1:/,.;"Q&(a$7/+"'(&"/R$"
*$..3"SR,+"7(./,.1$+"2":(.;"R,+/(&B"('"
7(::2H(&2/,(."9,/R"Q&$),$&"GR,.$+$"
1.,@$&+,/,$+X"$+Q$7,2::B"S+,.;R12"
O.,@$&+,/B3"E."/R$"!C5M+X"*$.. +̂"0&2-12/$"
A7R((:"('"K,.$"6&/+"277$Q/$-"+$@$&2:"
+/1-$./+"'&()"S+,.;R12",./(",/+"F2+/$&+"
('"6&7R,/$7/1&$"Q&(;&2)3"K,@$"('"/R$+$"
+/1-$./+"9(1:-":2/$&"&$/1&."/("GR,.2"/("
2++1)$":$2-,.;"272-$),7"Q(+,/,(.+",."
Q&$+$&@2/,(."2.-"2&7R,/$7/1&2:"-$+,;.X"
(.$"('"9R()":2/$&"&$/1&.$-"/("Y$},.;"/("
72&&B"(1/"/R$"[&+/"+B+/$)2/,7"+/&17/1&2:"
2.2:B+,+"2.-"-(71)$./2/,(."('"2.7,$./"
7(1./&B+,-$"/$)Q:$+"2.-"/R$"R,+/(&,7"
*2:27$",."Y$},.; +̂"S,2.2.)$."Al12&$3
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SR$")(-$&."@$&+,(."('"/R$",./$&]O.,@$&+,/B"
7(::2H(&2/,(."92+"&$+1)$-"+$@$./B"B$2&+"
:2/$&"HB"*$.. +̂"A7R((:"('"Z$+,;.X"9R,7R"
,.@,/$-"'271:/B"2.-";&2-12/$"+/1-$./+"
'&()"S+,.;R12"/("Q2&/.$&"9,/R"/R$"SG"
GR2."G$./$&"(."&$+$2&7R"2.-"7(.+1:/2.7B"
Q&(a$7/+3"SG"GR2."G$./$& +̂"71&&$./"9(&8"
&2.;$+":(72:"/(",./$&.2/,(.2:W"'&()"9&,/,.;"
2".2/,(.2:"$.$&;B"2.-"H1,:-,.;"7(-$"
'(&"/R$".2/,(."('"v2/2&"/("7(::2H(&2/,(."
9,/R"/R$"G,/B"('"*R,:2-$:QR,2 +̂"P_7$"('"
A1+/2,.2H,:,/B"(."&$+$2&7R"('"-,+/&,H1/$-"
$.$&;B";$.$&2/,(.",."+(1/R$2+/$&."
*$..+B:@2.,23"SR$"SG"GR2."G$./$&"R2+"H$$."
,./$;&2:"/("*$.. +̂"$b(&/+"/("&$-17$"72)Q1+"
$.$&;B"1+$X"2.-"R2+"72&&,$-"(1/"+$@$&2:"8$B"
7(.+1:/2.7,$+"'(&"/R$"O.,@$&+,/B"(@$&"/R$"
Q2+/"[@$"B$2&+3

j" 6".$9"F2+/$&+",.(>7(:(;,72:"Z$+,;."
,."/R$"A7R((:"('"Z$+,;."Q&$Q2&$+"
+/1-$./+",."6&7R,/$7/1&$X"*:2..,.;X"
\,+/(&,7"*&$+$&@2/,(."2.-"#2.-+72Q$"
6&7R,/$7/1&$"/(")$$/"/R$".$$-"'(&"
;&$$.$&X")(&$"+1+/2,.2H:$"Q:2..,.;X"
-$+,;.X"2.-"7(.+/&17/,(.3"E.7:1-$-"
2)(.;"/R$".$9"'271:/B",+"/R$"G,/B"
('"*R,:2-$:QR,2 +̂"[&+/"+1+/2,.2H,:,/B"
-,&$7/(&3

j" SR$"TR2&/(."A7R((:"('"Y1+,.$++"
:21.7R$-"/R$"F,0&#&7&'(+1(;"+4%"(
2,I#5+,$',&%"(g'%6'50?#/",."5MMNX"/("
H&,.;"/(;$/R$&"'271:/BX"+/1-$./+X"2.-"
&$Q&$+$./2/,@$+"'&()"H1+,.$++$+"/("
-,+71++"Q&$++,.;"$.@,&(.)$./2:",++1$+3"
K(&"$?2)Q:$X"2"/R&$$]-2B"7(.'$&$.7$"

R$:-",."F2B"5MMC"'(71+$-"(.":,'$]7B7:$"
2++$++)$./"2.-"$.@,&(.)$./2:",)Q27/"
2.2:B+,+X"2.-"/R$,&"1+$"2+"-$7,+,(.]
)28,.;"/((:+"'(&"H1+,.$++$+"2.-"
,.+/,/1/,(.+3

j" SR$"K$:+"E.+/,/1/$"('"0(@$&.)$./"
7(.@$.$-"2"&(1.-/2H:$"-,+71++,(."
-1&,.;"/R$"+Q&,.;"('"5MMC"(."/R$"
$7(.(),7+"('"+1+/2,.2H:$"2;&,71:/1&$",."
*$..+B:@2.,2X"H&,.;,.;"/(;$/R$&"'2&)$&+X"
.2/,(.2:":$2-,.;".(.]Q&([/+"+17R"2+"/R$"
K((-"S&1+/X"$?Q$&/+",."1&H2.".1/&,/,(.X"
2.-":$2-$&+",."'2&):2.-"Q&$+$&@2/,(.3"

j" *$.. +̂"E.+/,/1/$"('"O&H2."I$+$2&7R"
g*$.."EOIh"+/1-,$+X"2:(.;"9,/R"(/R$&"
-,+7,Q:,.$+X"/R$"+1+/2,.2H,:,/B"('"7,/,$+X"
2.-"/R$",./$&27/,(."('"1&H2."2.-"
.2/1&2:"+B+/$)+3"6+"Q2&/"('"/R$"*$.."
EOI"27/,@,/,$+X"/R$"7R2,&"('"*$.. +̂"O&H2."
*:2..,.;"Z$Q2&/)$./"$-,/$-"2"/,)$:B"
H((8X"T'47#"6#,A(N54%,(-"%*'0(%_'5(
`#0%0&'5U(g'00+,0(15+$(j755#*%,'(k%&5#,%X"
Q1H:,+R$-",."5MMJ3

j" E."5MM5X"*$.."+Q(.+(&$-"+,?";&2-12/$"
&$+$2&7R"'$::(9+"'&()"/R$"I(H$&/"
T((-"f(R.+(."K(1.-2/,(."/("+/1-B"
/R$"R$2:/R"$b$7/+"('"$.@,&(.)$./2:"
,++1$+X",.7:1-,.;"7:,)2/$"7R2.;$"2.-"
$.@,&(.)$./2:"/(?,.+3

!%$/70(`'0#A,(%,6(-"%,,#,AU"*$.."7(.+7,(1+:B"
-$-,72/$-"/("7&$2/,.;"2."$.@,&(.)$./"/R2/"
+1QQ(&/+"Q&$),$&"/$27R,.;"2.-":$2&.,.;"HB"
2b(&-,.;"/R$"$./,&$"7())1.,/B"/R$"'1::"H$.$[/+"
('",./$&-,+7,Q:,.2&B",./$::$7/12:"$?7R2.;$3"
K&()",/+"(&,;,.2:"7(.[;1&2/,(."('",.-,@,-12:"
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H1,:-,.;+"2:(.;"Q1H:,7"+/&$$/+X"+177$++,@$"
;$.$&2/,(.+"('"*$..":$2-$&+"R2@$",.@$+/$-",."
Q:27$])28,.;"/("7&$2/$"2"7()Q27/"Q$-$+/&,2."
72)Q1+W"2"+$&,$+"('":2.-+72Q$-"7(1&/+"2.-"
:29.+":,.8$-"HB":$2'B"92:892B+3"SR$"Q1H:,7"
&$2:)"o"/R$";2&-$.+X":29.+X"2.-"Q:2U2+"+R2&$-"
HB"2::")$)H$&+"('"/R$"*$.."7())1.,/B"o",+"2"
-$)(7&2/,7"+$%,.;"'(&"+Q(./2.$(1+",./$&27/,(.X"
,)Q&()Q/1")$$/,.;+X"2.-"Q1H:,7"Q2&/,7,Q2/,(."
,."-,2:(;1$"27&(++"-,+7,Q:,.$+3

SR$",.@$+/)$./",."2"R,+/(&,72:X"Q$-$+/&,2."
72)Q1+"$.7(1&2;$+"&$.(@2/,(."2.-"&$1+$"('"
@2:1$-"H1,:-,.;+"HB"$27R"+177$++,@$";$.$&2/,(.X"
+2@,.;"&$+(1&7$+"9R,:$"7&$2/,.;"2"[.$];&2,.$-X"
&,7R:B"-$/2,:$-"$.@,&(.)$./3"E.@$+/)$./",."
*$.. +̂";&$$."(Q$."+Q27$"R2+"2b(&-$-"/R$"
$.a(B)$./"('"2"72&$'1::B"71:/,@2/$-":2.-+72Q$X"
H&,.;,.;";&$2/$&"H,(-,@$&+,/BX":(9$&"+1))$&"
/$)Q$&2/1&$+X"2.-"(QQ(&/1.,/,$+"'(&"&$+/(&2/,@$"
$.@,&(.)$./2:"$b$7/+X"+17R"2+".2/1&2:"&2,.92/$&"
,.[:/&2/,(.3"*$.. +̂"+1+/2,.2H:$"72)Q1+"1.,/$+"
/R$"Q&$+$./"7())1.,/B"9,/R"Q2+/";$.$&2/,(.+"
('"+7R(:2&+"2.-"+/1-$./+"HB"$?Q&$++:B"@2:1,.;"
/R$":(.;]/$&)";(2:+"('"/R$"7())1.,/B"(@$&"
/R$".$$-+"('"2.",.-,@,-12:";&(1Q"(&"2"+,.;:$"
;$.$&2/,(.W"/R$"@$&B"$++$.7$"('"+1+/2,.2H,:,/B3

SR$+$"+R2&$-X"+1+/2,.2H:$"@2:1$+"R2@$")2-$"
Q(++,H:$",.7&$2+,.;:B"+(QR,+/,72/$-")2+/$&"
Q:2..,.;"Q&(a$7/+3"SR$")(+/"&$7$./"Q&(a$7/+"
,.7:1-$W

j" E."5MMMX"*$.. +̂"#2.-+72Q$"6&7R,/$7/1&$"
F2+/$&"*:2."g#6F*h"92+"&$[.$-"2.-"
1Q;&2-$-"HB"2"/$2)":$-"HB"#21&,$"P:,.X"

*$.."A7R((:"('"Z$+,;."'271:/B")$)H$&"
2.-"'(71+$-"(."/R$"l12:,/B"('"(Q$."
+Q27$"(."72)Q1+3"`.(9."2+"/R$"q0&$$."
*:2.Xs"/R$"P:,."/$2) +̂"-$+,;.+"&$-17$-"
/R$"2)(1./"('"Q2&8,.;".$2&"/R$"7$./$&"('"
72)Q1+X"7(.@$&/,.;"+)2::":(/+",./("@$+/"
Q(78$/"Q2&8+"2.-"+,%,.;"2&$2+3"SR$"R$2&/"
('"72)Q1+"92+"-$-,72/$-"/("/$27R,.;"
2.-":$2&.,.;"27/,@,/,$+X"9R$&$"'271:/B"
2.-"+/1-$./+"7(1:-")$$/"/("$?7R2.;$"
,-$2+3

j" T,/R"/R$"27l1,+,/,(."('"!D"27&$+"2-a27$./"
/("*$.. +̂"72)Q1+"'&()"/R$"OA"*(+/2:"
A$&@,7$",."5MMJX"2".$9"Q:2..,.;"$b(&/X"
-',,!+,,'*&0X"92+":21.7R$-3"SR$"
292&-]9,..,.;")2+/$&Q:2.X(:$-"HB"
/R$">?$71/,@$"d,7$"*&$+,-$./ +̂"P_7$X"
/R$"*&(@(+/ +̂"P_7$X"/R$"P_7$"('"/R$"
O.,@$&+,/B"6&7R,/$7/X"2.-"7(.+1:/2./"
A2+28,"6++(7,2/$+X"Q&(@,-$+")17R]
.$$-$-"&$7&$2/,(.2:"+Q27$X"$.R2.7$+"
*$.. +̂"7(..$7/,(."/("G$./$&"G,/B"
*R,:2-$:QR,2X"2.-",./&(-17$+"+/2/$]
(']/R$]2&/"+/(&)92/$&")2.2;$)$./X"
+/(&2;$X"2.-"&$1+$"+B+/$)+3"YB"5M!!X"
/R$"'(&)$&"Q(+/2:":2.-+"Q2&8,.;":(/+"
2.-"2-a27$./"&$7&$2/,(."[$:-+"9,::"H$"
/&2.+'(&)$-",./("*$.."*2&8W"(@$&"55"
Q1H:,7:B"277$++,H:$"27&$+"('"/,;R/:B"
,./$&9(@$."2/R:$/,7"'27,:,/,$+X"'(&)2:"
2.-",.'(&)2:"Q:2B,.;"[$:-+X"2.-"/&$$]
:,.$-"H,8,.;X"92:8,.;X"2.-"a(;;,.;"/&2,:+3"
*$.."*2&8"9,::",.7&$2+$"*$.. +̂"(Q$."
;&$$."+Q27$"HB"5D"Q$&7$./X"2.-",+"/&1:B"2"
/&2.+'(&)2/,@$"1&H2."72)Q1+"2)$.,/B3
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g%,60*%/'(%,6(^%&'5(Y%,%A'$',&U"T2/$&"
7(.+$&@2/,(.",+";&(9,.;",.",)Q(&/2.7$"/("
*$..X"2+".2/1&2:"2.-"Q(/2H:$"92/$&"+B+/$)+"2&$"
,.7&$2+,.;:B"&$7(;.,U$-"2+"2"7&,/,72:"7()Q(.$./"
('":,@2H:$"7,/,$+X"2.-"92/$&"+72&7,/B",+",-$./,[$-"
2+"2":,),/"/("1&H2.";&(9/R"2.-"$7(.(),7"
@,2H,:,/B3"T2/$&"7(.+1)Q/,(."R2+"R,+/(&,72::B"
&$7$,@$-":,%:$"2%$./,(."2/"/R$"O.,@$&+,/BX"2+",."
/R$"Q2+/"/R$"7(+/+"'(&"92/$&"9$&$":(9X"H2+$-"
+(:$:B"(."7(.+1)Q/,(.X"2.-".(/"72&$'1::B"
-(71)$./$-3"A/(&)92/$&"&1.(b")2.2;$)$./"
92+"$?/$&.2:,U$-"/("/R$"G,/B"H$721+$"/R$"
O.,@$&+,/B"R2-".("Q&27/,72:"92B"('"&$-17,.;"
+/(&)92/$&"&1.(bX"2.-"H$721+$"/R$&$"92+".("
,.7$./,@$"'(&"Q&,@2/$"$./,/,$+"/(")2.2;$":(72:"
&2,.92/$&3

K(&/1.2/$:BX"/R$+$"7(.-,/,(.+"2&$".(9"
7R2.;,.;3"SR$"O.,@$&+,/B",+")(&$"/R(&(1;R:B"
)$/$&,.;"92/$&"1+$X"R2+"7()Q:$/$-"g,."/R$"
+1))$&"('"5MMCh",.+/2::2/,(."('")(&$"$_7,$./"
+R(9$&R$2-+"2.-"'217$/+",."2::"G(::$;$"\(1+$"
+/1-$./"&$+,-$.7$+X"2.-",+",."/R$"),-+/"('"
2"/R&$$]B$2&"1Q;&2-$"('"72)Q1+",&&,;2/,(."
+B+/$)+"/("&$-17$"92/$&"92+/$3"SR$"O.,@$&+,/B"
#2.-+72Q$"6&7R,/$7/"+Q$7,[$+"(.:B"-&(1;R/]
&$+,+/2./"2.-".2/,@$":2.-+72Q$"+Q$7,$+"'(&"
;2&-$.+"2.-"Q:2./,.;+"/("&$-17$",&&,;2/,(."
2.-")2,./$.2.7$".$$-+3"*$..",+"Q:2..,.;"2."
1Q;&2-$"/("2"+/2/$](']/R$]2&/"+)2&/],&&,;2/,(."
+B+/$)"g,."277(&-2.7$"9,/R"/R$"!"#$%&'()*&#+,(
-"%,O0(*RB+,72:">.@,&(.)$./"&$7())$.-2/,(.+h"
/R2/"R2+"/R$"72Q27,/B"/(")(.,/(&"+(,:"7(.-,/,(.+"
2.-"Q&(@,-$"/R$"&,;R/"2)(1./"('",&&,;2/,(."(."2"
9$$8:B"H2+,+3

SR$"G,/B"('"*R,:2-$:QR,2 +̂".$9"+/(&)92/$&"
&$;1:2/,(.+"&$l1,&$"/R2/"2.B".$9"-$@$:(Q)$./"
)2.2;$"(.]+,/$"/R$"[&+/",.7R"('"&2,.'2::X"
9,/R(1/"2.B"2--,/,(.2:"92/$&"$./$&,.;"/R$"7,/B +̂"
7()H,.$-"+$9$&"2.-"+/(&)92/$&"+B+/$)3"SR$"
.$/"$b$7/"('"/R$".$9"&$;1:2/,(.+",+"2"-&2)2/,7"
&$-17/,(."('"q7()H,.$-"+$9$&"(@$&k(9+Xs"
9R,7R"k1+R"&29"+$92;$",./("/R$"A7R1B:8,::"
I,@$&"2.-"Z$:292&$"I,@$&"+B+/$)+3"*$..",+"
-(,.;",/+"Q2&/W"[@$".$9";&$$."&(('+"/("72Q/1&$"
2.-"R(:-"&2,.92/$&X"2"+(QR,+/,72/$-"+/(&)92/$&"
)2.2;$)$./"+B+/$)"2/"*$.."*2&8X"Q(&(1+"
92:892B+"2.-"Q2&8,.;":(/"Q2@,.;X"2.-"2"
&,;(&(1+"&$;,)$"('"+/&$$/"/&$$"Q:2./,.;"(."2.-"
(b"72)Q1+3

SR$"*$..":2.-+72Q$")2.2;$)$./"/$2)"
$)Q:(B+"H$+/"Q&27/,7$+"/("$.R2.7$"/R$"
$.@,&(.)$./2:"l12:,/B"('"(Q$."+Q27$",."(/R$&"
92B+"2+"9$::3"*$+/,7,-$+"2.-"R$&H,7,-$+"2&$".(/"
1+$-"$?7$Q/",."&$+Q(.+$"/("+Q$7,[7",.'$+/2/,(.+X"
2.-"2::":$2@$+"2&$"7(::$7/$-X")1:7R$-X"2.-"
1+$-"2+"/(QQ,.;",."72)Q1+";2&-$.+3"SR$+$"
+1+/2,.2H:$"Q&27/,7$+"$?/$.-"H$B(.-"/R$"T$+/"
*R,:2-$:QR,2"72)Q1+"/("F(&&,+"6&H(&$/1)"2.-"
/R$"c$9"Y(:/(."G2)Q1+3">?7$::$./"72)Q1+"
:2.-+72Q$"2.-"+1+/2,.2H:$")2.2;$)$./"
Q&27/,7$+"-$)(.+/&2/$"*$.. +̂"7()),/)$./"
/("+1+/2,.2H,:,/B",."2."(@$&/"2.-"/$27R2H:$"
92BX"Q&(@,-,.;"7:$2&"$@,-$.7$"/("/R$"*$.."
7())1.,/B"('"/R$"2-),.,+/&2/,(. +̂"-$-,72/,(."
/("+1+/2,.2H,:,/B3

b70#,'00(3'5I#*'0(%,6()6$#,#0&5%&#I'(F,#&#%&#I'0U(
*$.. +̂"Y1+,.$++"A$&@,7$+"Z,@,+,(."gYAZh"
2-),.,+/$&+"2.-")2.2;$+"+17R"-,@$&+$"
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27/,@,/,$+"2+"+/1-$./"-,.,.;"2.-"R(1+,.;X"/&2.+,/"
+$&@,7$+X"*$.. +̂"H((8+/(&$X"7(.'$&$.7$"Q:2..,.;X"
Q1&7R2+,.;"+$&@,7$+X"*$.. +̂",7$"&,.8X"2.-"R(/$:+3"
6+"Q2&/"('"/R$"YAZ +̂"$b(&/+"/("$)Q:(B"H$+/"
Q&27/,7$+"2.-"7(+/"$b$7/,@$"+$&@,7$+X"2".1)H$&"
('",)Q(&/2./"+1+/2,.2H,:,/B",.,/,2/,@$+"R2@$"H$$."
Q1/",."Q:27$"(@$&"/R$"B$2&+3

V( -75*?%0#,A(3'5I#*'0"R2+",)Q:$)$./$-"
H$+/"Q&27/,7$"+/2.-2&-+"'(&"Q&,./,.;"
2.-"(_7$"+1QQ:,$+"/("$.+1&$"/R2/"
$.@,&(.)$./2:"7(.7$&.+"9$&$"
7(.+,-$&$-"HB"H1+,.$++"2-),.,+/&2/(&+"
27&(++"72)Q1+3">?2)Q:$+"('",..(@2/,(.+"
,.7:1-$W
j" E."2"/$+/"Q,:(/"'(&"(.$"-,+/&,7/"('"

72)Q1+X"(_7$"+1QQ:,$+"9$&$"
-$:,@$&$-",."&$1+2H:$"H(?$+"/("71/"
-(9."(."72&-H(2&-"92+/$i

j" SR$"(.:,.$"Q1&7R2+,.;"9$H+,/$"
1+$-"HB"H1+,.$++"(_7$&+"27&(++"
/R$"O.,@$&+,/B"92+"&$7(.[;1&$-"
/("-,&$7/"1+$&+"/(")(&$"+1+/2,.2H:$"
7R(,7$+"g&$7B7:$-"7(./$./"Q2Q$&X"
H1:8"Q1&7R2+,.;X"2.-"&$7B7:2H:$"
Q&(-17/+hi"2.-

j" G2)Q1+]9,-$"Q&$'$&&$-"
Q1&7R2+,.;"2;&$$)$./+"9$&$")2-$"
9,/R"Q&(@,-$&+"+17R"2+"v1$.7R"
92/$&"[:/$&+X"9R,7R"&$Q:27$-"
H(%:$-"92/$&",.")2.B"(_7$+"
27&(++"72)Q1+X"&$-17,.;"92+/$X"
2.-"71%,.;"7(+/+3

V( -',,(`#,#,A($?Q2.-$-"/R$"Q1&7R2+$"('"
:(72:"'((-+"/R&(1;R",/+"7(::2H(&2/,(."

9,/R"/R$"+/1-$./";&(1Q"X%5$2*+"+AD(g+$$"
H$:(9hX"2.-"2:+("'27,:,/2/$-"/R$"1+$"('"
*$.."+/1-$./"-,.,.;"Q:2.+"2/"/R$"9$$8:B"
:(72:"'2&)$&+")2&8$/"(."*$.. +̂"72)Q1+3"
E."2--,/,(.X"*$.."Z,.,.;"Q2&/.$&$-"
9,/R"2":(72:".(.]Q&([/"+/2&/]1Q"/("/1&."
*$.. +̂"/&2Q";&$2+$",./("H,(-,$+$:X"2.-"
Q2&/,7,Q2/$-",."2")(./R]:(.;"+/1-B"/("
1+$"/R$"Q&(-17/",."/9("('"*$.."K27,:,/,$+ "̂
/&178+3"A/2&/,.;",."/R$"'2::"('"5MMNX"
*$.. +̂"-,.,.;"R2::+"$:,),.2/$-"/&2B+X"
+2@,.;"(@$&"!!MXMMM";2::(.+"('"92/$&"
2..12::B"2.-"27R,$@,.;"/R$"&$-17/,(."('"
;&$$.R(1+$";2+$+";$.$&2/$-"HB"R$2/,.;"
92/$&"'(&"-,+R92+R,.;3

V( -',,>5%,0#&(Q&(@,-$+"-,+7(1./+"2.-"
,.7$./,@$+"/("&$-17$"/R$".$$-"'(&"
+,.;:$]21/()(H,:$"7())1/,.;"2)(.;"
*$.."+/1-$./+X"'271:/BX"2.-"+/2b3"SR$+$"
,.7:1-$"Q1H:,7"/&2.+,/"+1H+,-,$+"2.-"
(Q$&2/,.;"2:/$&.2/,@$"/&2.+,/"(Q/,(.+"
2&(1.-"72)Q1+X",.7:1-,.;":(72:"H1+$+"
2.-"-((&]/(]-((&":2/$".,;R/"@2."+$&@,7$3"
A$$"A$7/,(."43<X"/R$"!"#$%&'()*&#+,(-"%,O0"
S&2.+Q(&/2/,(."&$7())$.-2/,(.+X"'(&"
2"7()Q:$/$":,+/"('"*$.. +̂"+1+/2,.2H:$"
/&2.+Q(&/2/,(."27/,@,/,$+3"

>?'(^'0&(-?#"%6'"/?#%(F,#&#%&#I'U(P'"2::"*$.. +̂"
,.,/,2/,@$+X"/R$"T$+/"*R,:2-$:QR,2"E.,/,2/,@$"
R2+"Q&(H2H:B"R2-"/R$";&$2/$+/"$.@,&(.)$./2:"
,)Q27/3"*$.."R2+"2:92B+"$)H&27$-"/R$"
7R2::$.;$"('"$?,+/,.;"9,/R,."2."1&H2."
+Q27$p+$$8,.;"/("7()H,.$"O.,@$&+,/B"2.-"
7,/B":,'$X"&2/R$&"/R2."$?7:1-$",/3"TR$&$2+")2.B"

Appendix A: A Commitment to Teaching,   
Research, and Planning: Environmental Tradition 
at Penn



 127  

,.+/,/1/,(.+"R2@$"+(1;R/"/("+$Q2&2/$"/R$)+$:@$+"
'&()"/R$,&"2-a27$./"7())1.,/,$+X"*$.."92+"
'(1.-$-"(."/R$"@,+,(."/R2/"2."$-172/,(."+R(1:-"
H$";&$2/:B"$.R2.7$-"HB"/R$"+1&&(1.-,.;"7,/B3"
*$..":$2-$&+"2.-"Q&$+,-$./+"/R&(1;R(1/"/R$"
O.,@$&+,/B +̂"R,+/(&B"R2@$"9(&8$-"/(",./$;&2/$"
/R$"72)Q1+"9,/R,."/R$"*R,:2-$:QR,2"2&$2X"/28,.;"
,./("277(1./"*$.. +̂"7()Q:$?",.+/,/1/,(.2:".$$-+"
2.-"/R(+$"('"/R$".$,;RH(&,.;"7())1.,/B3

SR$"O.,@$&+,/B +̂",.@$+/)$./",."/R$"&$@,/2:,U2/,(."
('"T$+/"*R,:2-$:QR,2"-1&,.;"/R$"),-]CM+"
7(./,.1$-"*$.. +̂"7()),/)$./"/("/R$"1&H2."
7(.-,/,(.X"-$+Q,/$"Q(/$./,2:"R2&-+R,Q+3"6/"/R$"
/,)$X"T$+/"*R,:2-$:QR,2"92+"'27$-"9,/R"+(2&,.;"
7&,)$"&2/$+X"2"k$$,.;"),--:$"7:2++X"-$72B,.;"
Q&(Q$&/,$+X"7())$&7,2:"@272.7,$+X"2.-"/R$"
),;&2/,(."('"'271:/B"2.-"+/1-$./+"/("(/R$&"Q2&/+"
('"/R$"7,/B"(&"*R,:2-$:QR,2 +̂"+1H1&H+3"*&$+,-$./"
f1-,/R"I(-,.X"R(9$@$&X"92+"-$/$&),.$-"
/("&$a1@$.2/$"*$.. +̂"1&H2."$.@,&(.)$./3"
S28,.;",./("277(1./"/R$"$?Q&$++$-"-$+,&$+"2.-"
7(.7$&.+"('"/R$"7())1.,/BX"*$..":21.7R$-"
2"+$&,$+"('",.,/,2/,@$+"2,)$-"2/"&$+/(&,.;"T$+/"
*R,:2-$:QR,2"2+"2"H1+/:,.;"7())$&7,2:X"71:/1&2:X"
2.-"272-$),7"R1H3"SR$"O.,@$&+,/B",.@$+/$-"
R$2@,:B",.",)Q&(@$-"+2'$/B"2.-"7:$2.:,.$++"
/R&(1;R(1/"/R$"2&$2X"7(.@$&/$-"Q&(Q$&/B"2/"
/R$"$-;$"('"72)Q1+"'&()"Q2&8,.;":(/+",./("2"
:,@$:B"&$/2,:"2.-"),?$-]1+$"+Q27$X"Q&(@,-$-"
R()$(9.$&"H$.$[/+"/("O.,@$&+,/B"$)Q:(B$$+X"
+1QQ(&/$-":(72:"H1+,.$++$+"2.-"Q&('$++,(.2:+X"
2.-"o")(+/",)Q(&/2./:B"o"'(1.-$-"/R$":(72:"
*$.."6:$?2.-$&"Q1H:,7"+7R((:X"/("7&$2/$"2"[&+/]
&2/$"$-172/,(.2:"(QQ(&/1.,/B"'(&"2&$2"&$+,-$./+ "̂
7R,:-&$."'&()"8,.-$&;2&/$."/("$,;R/R";&2-$3

SR,+"7()Q&$R$.+,@$"2QQ&(27R"/(",.@$+/,.;"
,."/R$"+1&&(1.-,.;".$,;RH(&R((-"Q&(@$-"2"
R1;$"+177$++"'(&"*$.."2.-"/R$"7())1.,/BX"
),/,;2/,.;")2.B"('"/R$"Q&(H:$)+"'(&)$&:B"
'27,.;"T$+/"*R,:2-$:QR,23"YB"/R(1;R/'1::B"
,./$;&2/,.;"*$.. +̂"(9.",./$&$+/+"9,/R"/R(+$"('"
.$,;RH(&,.;"&$+,-$./+X"/R$"O.,@$&+,/B")2.2;$-"
/("H&,.;"1.Q&$7$-$./$-"+(7,2:"2.-"$7(.(),7"
7R2.;$"/R&(1;R(1/"/R$"&$;,(.3"G&,)$"&2/$+"R2@$"
-&(QQ$-"+,;.,[72./:BX"*$.. +̂"+/1-$./+X"+/2bX"
2.-"'271:/B"27/,@$:B"Q2&/,7,Q2/$",.".$,;RH(&R((-"
27/,@,/,$+X"R()$"@2:1$+"R2@$"&,+$."-&2)2/,72::BX"
2&/,+/,7"2.-"71:/1&2:":,'$",+"@,H&2./X"2.-"/R$"
T$+/"*R,:2-$:QR,2"2&$2",+"&$;2&-$-"2+"(.$"('"
/R$"&$;,(. +̂")(+/"-B.2),7"+(7,2:X"71:/1&2:X"2.-"
$7(.(),72::B"+177$++'1:".$,;RH(&R((-+3"6::"
(@$&"/R$"9(&:-X"1&H2."Q:2..$&+"2.-"-$+,;.$&+"
2&$"/&B,.;"/("7&$2/$"9R2/"T$+/"*R,:2-$:QR,2"
2:&$2-B",+W"2"-$.+$X"92:82H:$X"/&2.+,/](&,$./$-X"
-,@$&+$X"2.-"H$21/,'1:"7())1.,/BX"9,/R";((-"
277$++"/("a(H+X"&$/2,:"+$&@,7$+X"$./$&/2,.)$./X"
2.-"2"[&+/]&2/$"Q&,)2&B"$-172/,(."+B+/$)3
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Appendix B: Climate Action Plan: 
Budget & Carbon Reduction Estimates

Five Year Emissions
reductions by activitiy

(MTCDE**)

Five Year Percentage
reduced from FY07

baseline SavingsActivityItem

Key** MTCDE- Metric Tons of Carbon Dioxide Equivalents

1

2

3

4

5

6

7

Utilities and Operations

Physical Environment

Transportation

Waste Minimization and Recycling

Academics

Communications

Penn Green Fund

86,478

TBD

TBD

TBD

TBD

86,478Totals=

2010-2014 ESAC Committees - Summary of Carbon Emissions Reductions

23.88%

TBD

TBD

TBD

TBD

23.88%

$13,684,487.4

TBD

TBD

TBD

TBD

$13,684,487.4

N/A

N/A

2007 Baseline (MTCDE**) 362,142
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Appendix C: Environmental Sustainability 
Advisory Committee (ESAC) Membership

3407*B%26%&'@

3407*7;/#&@
6..$"*2Q2;$(&;$" " d,7$"*&$+,-$./X"K27,:,/,$+"2.-"I$2:">+/2/$"A$&@,7$+

3407*Y%/1%&';#?*<%/2@
Z2."02&('2:("" >.@,&(.)$./2:"A1+/2,.2H,:,/B"G((&-,.2/(&X"K27,:,/,$+"2.-"I$2:">+/2/$"A$&@,7$+
#21&,$"G(1+2&/" Z,&$7/(&X"Y1+,.$++"A$&@,7$+
A2&2R"6H&()+" 6++,+/2./">.@,&(.)$./2:"A1+/2,.2H,:,/B"G((&-,.2/(&X"K27,:,/,$+"2.-"I$2:">+/2/$"
" " "" """A$&@,7$+
A/$@$"Y$:[;:,(" A1+/2,.2H,:,/B"G())1.,72/,(.+"6++(7,2/$X"K27,:,/,$+"2.-"I$2:">+/2/$"A$&@,7$+
Y&,%2.B"Y(..$%$" A1+/2,.2H,:,/B"E.,/,2/,@$+"6++(7,2/$X"K27,:,/,$+"2.-"I$2:">+/2/$"A$&@,7$+

3407*J/=5.()*B%26%&'@
6.-&$9"Y,..+"" K271:/BX"Z$Q2&/)$./"('"Y,(:(;BX"A7R((:"('"6&/+"e"A7,$.7$+"m"6++(7,2/$"*&(@(+/X"
" " " >-172/,(.3"P_7$"('"/R$"*&(@(+/
T,::,2)"Y&2R2)" K271:/BX"GR2,&"('"/R$"Z$Q2&/)$./"('"6&7R,/$7/1&$X"A7R((:"('"Z$+,;.
6.-B"\1$)):$&" K271:/BX"G(::$;$"('"#,H$&2:"e"*&('$++,(.2:"A/1-,$+
F2&+R2"#$+/$&" K271:/BX"GR2,&"('"/R$"Z$Q2&/)$./"('"GR$),+/&BX"A7R((:"('"6&/+"2.-"A7,$.7$+
c(2)"#,(&" " K271:/BX"A7R((:"('">.;,.$$&,.;"2.-"6QQ:,$-"A7,$.7$+
6:,"F2:829," " K271:/BX"A7R((:"('"Z$+,;.
F1+7($"F2&/,." K271:/BX"A7R((:"('"Z$+,;.
>&,7"P&/+" " K271:/BX"TR2&/(."A7R((:"('"Y1+,.$++
K&$-"A72/$.2" " K271:/BX"GR2,&"('">2&/R"2.-">.@,&(.)$./2:"A7,$.7$X"A7R((:"('"6&/+"2.-""
" " " """A7,$.7$+
d182."d17R,7" K271:/BX"A7R((:"('">.;,.$$&,.;"2.-"6QQ:,$-"A7,$.7$+

3407*4(/a*B%26%&'@
#2&&B"Y$::" " Z,&$7/(&X"Z,@,+,(."('"Y1+,.$++"A$&@,7$+
S2B:(&"Y$&8(9,/U" A$.,(&"*:2..$&X"K27,:,/,$+"2.-"I$2:">+/2/$+"A$&@,7$+
Z2@,-"\(::$.H$&;" O.,@$&+,/B"6&7R,/$7/X"K27,:,/,$+"2.-"I$2:">+/2/$"A$&@,7$+
#B..$"\1./$&" 6++,+/2./"*&(@(+/X"P_7$"('"/R$"*&(@(+/
f($"F(.2R2."" *&,.7,Q2:"*:2..,.;">.;,.$$&X"K27,:,/,$+"2.-"I$2:">+/2/$"A$&@,7$+
`$."P;292" " >?$71/,@$"Z,&$7/(&"('"PQ$&2/,(.+"e"F2,./$.2.7$X"K27,:,/,$+"2.-"I$2:">+/2/$""
" " " """A$&@,7$+
#21&2"*$::$&" " Z,&$7/(&X">.@,&(.)$./2:"\$2:/R"e"A2'$/B"*&(;&2)+X">.@,&(.)$./2:"\$2:/R""
" " " """2.-"I2-,2/,(."A2'$/B
`B:$"I(+2/(" " >.@,&(.)$./2:"F2.2;$&X">.@,&(.)$./2:"\$2:/R"2.-"I2-,2/,(."A2'$/B
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I2),."A$-$R," """d,7$"Z$2.X"A7R((:"('"6&/+"2.-"A7,$.7$+
A2&2"`,.;" " """A7R((:"('"6&/+"2.-"A7,$.7$+"K27,:,/,$+"*:2..,.;"2.-"PQ$&2/,(.+
6./R(.B"A(&&$./,.("""">?$71/,@$"Z,&$7/(&"('"*1H:,7"6b2,&+X"P_7$"('"/R$">?$71/,@$"d,7$"*&$+,-$./
`R2:$-"S2&2H,$R" """Z,&$7/(&"('"*&(a$7/"F2.2;$)$./X"K27,:,/,$+"2.-"I$2:">+/2/$"A$&@,7$+
>&,7"T$78$:" "" """Z,&$7/(&"('"AQ27$"*:2..,.;"e"PQ$&2/,(.+X"A7R((:"('"F$-,7,.$

3407*4(51%"(*B%26%&'@
c(2R"6Q/$82&" """ O.-$&;&2-12/$X"A7R((:"('"6&/+"2.-"A7,$.7$+
f$..2"A/2R:" " """" O.-$&;&2-12/$X"A7R((:"('"6&/+"2.-"A7,$.7$+
Y&2-:$B"Z2828$" """" FY6"G2.-,-2/$X"TR2&/(."A7R((:"('"Y1+,.$++
G2++(.-&2"0,()H$%," Z(7/(&2:"G2.-,-2/$X"0&2-12/$"A7R((:"('">-172/,(.
f(.2/R2."#2.$" " 0&2-12/$"A/1-$./X"A7R((:"('"#29
`$@,."#$@B" " " O.-$&;&2-12/$X"A7R((:"('"6&/+"2.-"A7,$.7$+"
F,8$"*(::" " " O.-$&;&2-12/$X"A7R((:"('"6&/+"2.-"A7,$.7$+
Z2@,-"A:,~2" " " I$Q&$+$./2/,@$X"0&2-12/$"2.-"*&('$++,(.2:"A/1-$./"6++$)H:B
T,:+(."S(.;" " " O.-$&;&2-12/$X"GR2,&"('"O.-$&;&2-12/$"6++$)H:BX"A7R((:"('"6&/+"2.-"
" " " " """"A7,$.7$+
6:$7"T$H:$B" " " O.-$&;&2-12/$X"A7R((:"('"6&/+"2.-"A7,$.7$+
#,+2"wR1" " " O.-$&;&2-12/$X"A7R((:"('"6&/+"2.-"A7,$.7$+

0=/1%2#='*456=+22#8%%
6.-B"Y,..+"g*&(@(+/h�" " 2H,..+�1Q$..3$-1
F2&+R2"#$+/$&"gA6Ah" " ),:$+/$&�+2+31Q$..3$-1
#B..$"\1./$&"g*&(@(+/h" " :B..$R�1Q$..3$-1
>&,7"P&/+"gTR2&/(.h"" " (&/+$�9R2&/(.31Q$..3$-1
K&$-"A72/$.2"gA6Ah" " " '.+�+2+31Q$..3$-1
f2.$"Z)(7R(9+8,"gA6Ah" " a2.$$-�+2+31Q$..3$-1
G2++(.-&2"0,()H$%,"g;&2-h" 7;,()H$/�-(:QR,.31Q$..3$-1
GR&,+"*B.."g1.-$&;&2-h" " QB..�+$2+31Q$..3$-1
A2&2R"Z(R$&/B"g1.-$&;&2-h" +2&2R$-�+$2+31Q$..3$-1
f(B7$"0&$$.H21)"g1.-$&;&2-h" a(B7$3;&$$.H21)�;)2,:37()
F2-$:$,.$"F278+""g1.-$&;&2-h" )2--,$)278+�;)2,:37()
f$..2"A/2R:"g1.-$&;&2-h" " a$.+/2R:�+2+31Q$..3$-1



 132   

!(#.#(#%'*n*S?%&/(#+"'*456=+22#8%%
f($"F(.2R2."gKI>Ah�" " a)(.2R2.�1Q$..3$-1
Y,::"Y&2R2)"gA(Zh�" " " H&2R2)9�-$+,;.31Q$..3$-1
6:,"F2:829,"gA(Zh" " " )2:829,�-$+,;.31Q$..3$-1
c(2)"#,(&"gA>6Ah" " " :,(&�+$2+31Q$..3$-1
6.-B"\1$)):$&"gA6Ah" " 2R1$)):$&�7()72+/3.$/
S2.B2"`$BR2.,"gKI>Ah" " 8$BR2.,�1Q$..3$-1
`R2:$-"S2&2H,$R"gKI>Ah" " /2&2H,$R�1Q$..3$-1
*$/$"w$,/U"gKI>Ah" " " QU$,/U�1Q$..3$-1
d,Q1:"Z$@:18"g;&2-h"" " @,Q1:-�+$2+31Q$..3$-1
*$/$&"\$.$++B"g;&2-h" " Q$/$&7R�9R2&/(.31Q$..3$-1
Y&2-:$B"Z2828$"g;&2-h" " H-828$�9R2&/(.31Q$..3$-1
#$2R"6H&2)+"g1.-$&;&2-h" " :a2H&2)+�+2+31Q$..3$-1

-;)'#=/.*3"$#&+"2%"(*456=+22#8%%
Z2@,-"\(::$.H$&;"gKI>Ah�" " -R(::$.H�1Q$..3$-1
>&,7"T$78$:"gAPFh�"" " 9$78$:�)2,:3)$-31Q$..3$-1
GR2&:$+"I(+$&"gAPFh" " &(+$&7)�)2,:3)$-31Q$..3$-1
#21&2"*$::$&"g>\IAh"" " :Q$::$&�$R&+31Q$..3$-1"
6:,"F2:829,"gA(Zh" " " )2:829,�-$+,;.31Q$..3$-1
F1+7($"F2&/,."gA(Zh" " )1+7($�)5]2&7R37()
*21:"F$B$&"gYAZh" " " Q)$B$&�1Q$..3$-1
I2),."A$-$R,"gA6Ah"" " +$-$R,�+2+31Q$..3$-1
Y(H"#1.-;&$."gKI>Ah" " &(H$&/:�1Q$..3$-1
I(H,."F,::$&"g;&2-h" " " &(H,.),�-(:QR,.31Q$..3$-1
F2%"I1b("g;&2-h" " " )2%3&1'(�;)2,:37()
#,+2"wR1"g1.-$&;&2-h" " :,+2UR1�+2+31Q$..3$-1

<&/"'?+&(/(#+"*456=+22#8%%
d182."d17R,7"gA>6Ah�" " @17R,7�+$2+31Q$..3$-1
#2&&B"Y$::"gYAZh�" " " :2&&BH�1Q$..3$-1
f(R."#2.-,+"gAPZh" " " a:2.�-$+,;.31Q$..3$-1
S2B:(&"Y$&8(9,/U"gKI>Ah" " /2H$&8(9�1Q$..3$-1
>:,U2H$/R"c$+/(&"gAPZh" " .$+/(&$�1Q$..3$-1
6)B"K1::$&"g0&2-h" " " 2)B7'�+2+31Q$..3$-1
#21&$."A9,+/(."g;&2-h" " :+9,+/(.�-$+,;.31Q$..3$-1

Appendix C: Environmental Sustainability 
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G(:,."F7#$2."g;&2-h" " )7:$2.7�-$+,;.31Q$..3$-1
Z(1;:2+"F7*R$&+(."g1.-$&;&2-h" -)7QR$&+�+2+31Q$..3$-1
`$@,."#$@B"g1.-$&;&2-h" " :$@B8)�+2+31Q$..3$-1
Y&2.-(."A2@&2."g1.-$&;&2-h" H+2@&2.�+2+31Q$..3$-1
#17,2"#,1"gO.-$&;&2-h" " B,.?12.�+2+31Q$..3$-1

A/'(%*B#"#2#C/(#+"*n*D%=)=.#"E*456=+22#8%%
`B:$"I(+2/("g>\IAh�" " 8B:$�$R&+31Q$..3$-1"
f2.,.$"I$),::2&-"g0A>h" " a2.,.$&�;+$31Q$..3$-1
*2,;$"\2+:,.;"gAPFh" " QR2+:,.;�)2,:3)$-31Q$..3$-1
f(6.."F1&QRB"gQ1&7R2+,.;h" a(2..)1&�1Q$..3$-1
A1$"A),/R"gG\6Ah" " " +1$+),/R�1Q$..3$-1
f$."0,b(&-"g>\IAh" " " a;,b(&-�$R&+31Q$..3$-1
f,)"G&1):$B"g>\IAh" " a7&1):$B�$R&+31Q$..3$-1
SB"K1&)2."g*:2%h" " " /B'�1Q$..3$-1
Z2.,$:"*3"Y1&8$"gY6h" " H1&8$-2.�+2+31Q$..3$-1
A2&2R">3"K,+R$&"g;&2-h" " +$[+R$&�-$+,;.31Q$..3$-1
f(.2/R2."#2.$"g;&2-h" " a-:2.$�:2931Q$..3$-1
F(&-$7R2,"S&$,;$&"g1.-$&;&2-h" /&$,;$&�+2+31Q$..3$-1

7+225"#=/(#+"*456=+22#8%%
S(.B"A(&&$./,.("g>d*h�" " 2+(&&$./�1Q$..3$-1
E:$.$"T,:-$&"gYAZh" " " ,:$.$$�1Q$..3$-1
Y2&H2&2"`&1;$&"gYAZh" " H8&1;$&�1Q$..3$-1
#$("GR2&.$B"g*&(@(+/h" " :7R2&.$B�1Q$..3$-1
f1:,$"F7T,::,2)+"gG())h" " a1:,$)79�1Q$..3$-1
d,7/(&,2"G2&7R,-,"g;&2-h" " @,7�-$+,;.31Q$..3$-1
02&$/R"`$2.$"g;&2-h" " ;8$2.$�9R2&/(.31Q$..3$-1
6:$7"T$H:$B"g1.-$&;&2-h" " 29$H:$B�+2+31Q$..3$-1
c(2R"6Q/$82&"g1.-$&;&2-h"" 2Q/$82&�+2+31Q$..3$-1
6+R:$B"S$)Q:$/(."g1.-$&;&2-h" 2+R:$BR/�+2+31Q$..3$-1
Y(H"0(:-)2."g1.-$&;&2-h"" ;(:-)2.R�+2+31Q$..3$-1
F(&-$7R2,"S&$,;$&"g1.-$&;&2-h" /&$,;$&�+2+31Q$..3$-1

k'D
l(374*+$$#8''(!?%#5(+5(*+R!?%#5(
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45'(/#"/6#.#()*<%/2@*4522%&*I"(%&"'*T^^_*n*T^^j
Y&2-:$B"Z2828$" >.$&;B"2.-"A(:2&"*(9$&"gTR2&/(."FY6h
F21&2"0(:-+/$,." G())1.,72/,(.+"2.-"Z,.,.;"gY6",."E./$&.2/,(.2:"I$:2/,(.+"G2.-,-2/$h
Y&2.-(."0(::(%," >.$&;B"F(.,/(&,.;"2.-"G(.+$&@2/,(.X">7(]I$Q+"S&2,.,.;"gY6",."O&H2.""
" " " """A/1-,$+"G2.-,-2/$h
f1:,2."0(&$+8(" T2+/$"2.-"I$7B7:,.;"2.-"G())1.,/B"E.,/,2/,@$+"gF2+/$&"('">.@,&(.)$./2:"
" " " """A/1-,$+"G2.-,-2/$h
I27R$:"\$,:,;)2." S&2.+Q(&/2/,(."2.-"G2&H(."Pb+$/+"gF2+/$&"('"G,/B"*:2..,.;h
`2&2"F$-(9"" G2&H(."K((/Q&,./"gF2+/$&"('"6&7R,/$7/1&$h
GR21"c;1B$." G2&H(."K((/Q&,.;"2.-"Y1,:-,.;"F$/$&,.;"gF2+/$&"('"6&7R,/$7/1&$h
I$H$772"*(Q(9+8B" #>>Z"6.2:B+,+"gF2+/$&"('"6&7R,/$7/1&$"e"#2.-+72Q$"6&7R,/$7/1&$"G2.-,-2/$h
6:H$&/("S$77$" 6,&G1,/B"#2H(&2/(&B"F(.,/(&,.;"AB+/$)"gYA7",.">:$7/&,72:">.;,.$$&,.;X"
" " " """T,-$.$&"O.,@$&+,/Bh
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Appendix D: Renewable Energy Certificates 
(RECs) Background

A;/(*#'*/*D37o

6"I>G"gQ&(.(1.7$-W"&�8h"&$Q&$+$./+"/R$"
Q&(Q$&/B"&,;R/+"/("/R$"$.@,&(.)$./2:X"+(7,2:X"
2.-"(/R$&".(.Q(9$&"l12:,/,$+"('"&$.$92H:$"
$:$7/&,7,/B";$.$&2/,(.3"6"I>GX"2.-",/+"2++(7,2/$-"
2%&,H1/$+"2.-"H$.$[/+X"72."H$"+(:-"+$Q2&2/$:B"
'&()"/R$"1.-$&:B,.;"QRB+,72:"$:$7/&,7,/B"
2++(7,2/$-"9,/R"2"&$.$92H:$]H2+$-";$.$&2/,(."
+(1&7$3"
I>G+"Q&(@,-$"H1B$&+"k$?,H,:,/BW

j" E."Q&(71&,.;";&$$."Q(9$&"27&(++"2"
-,@$&+$";$(;&2QR,72:"2&$23"

j" E."2QQ:B,.;"/R$"&$.$92H:$"2%&,H1/$+"/("
/R$"$:$7/&,7,/B"1+$"2/"2"'27,:,/B"('"7R(,7$3"

SR,+"k$?,H,:,/B"2::(9+"(&;2.,U2/,(.+"/("+1QQ(&/"
&$.$92H:$"$.$&;B"-$@$:(Q)$./"2.-"Q&(/$7/"/R$"
$.@,&(.)$./"9R$.";&$$."Q(9$&"Q&(-17/+"2&$"
.(/":(72::B"2@2,:2H:$3"

G+N*1+*D37'*N+&]o

6::";&,-]/,$-"&$.$92H:$]H2+$-"$:$7/&,7,/B"
;$.$&2/(&+"Q&(-17$"/9("-,+/,.7/"Q&(-17/+W

j" *RB+,72:"$:$7/&,7,/B
j" I>G+

6/"/R$"Q(,./"('";$.$&2/,(.X"H(/R"Q&(-17/"
7()Q(.$./+"72."H$"+(:-"/(;$/R$&"(&"+$Q2&2/$:BX"
2+"2"H1.-:$-"(&"1.H1.-:$-"Q&(-17/3"E."$,/R$&"
72+$X"/R$"&$.$92H:$";$.$&2/(&"'$$-+"/R$"QRB+,72:"
$:$7/&,7,/B"(./("/R$"$:$7/&,7,/B";&,-X"9R$&$",/"
),?$+"9,/R"$:$7/&,7,/B"'&()"(/R$&";$.$&2/,(."
+(1&7$+3"

A,.7$"$:$7/&(.+"'&()"2::";$.$&2/,(."+(1&7$+"
2&$",.-,+/,.;1,+R2H:$X",/",+",)Q(++,H:$"/("/&278"
/R$"QRB+,72:"$:$7/&(.+"'&()"2"+Q$7,[7"Q(,./"('"
;$.$&2/,(."/("2"+Q$7,[7"Q(,./"('"1+$3"

6+"&$.$92H:$";$.$&2/(&+"Q&(-17$"$:$7/&,7,/BX"
/R$B"7&$2/$"(.$"I>G"'(&"$@$&B"!MMM"8,:(92%]
R(1&+"g(&"!")$;292%]R(1&h"('"$:$7/&,7,/B"Q:27$-"
(."/R$";&,-3"E'"/R$"QRB+,72:"$:$7/&,7,/B"2.-"/R$"
2++(7,2/$-"I>G+"2&$"+(:-"/("+$Q2&2/$"H1B$&+X"/R$"
$:$7/&,7,/B",+".(":(.;$&"7(.+,-$&$-"q&$.$92H:$s"
(&"q;&$$.3s"SR$"I>G"Q&(-17/",+"9R2/"7(.@$B+"
/R$"2%&,H1/$+"2.-"H$.$[/+"('"/R$"&$.$92H:$"
$:$7/&,7,/BX".(/"/R$"$:$7/&,7,/B",/+$:'3"

I>G+"+$&@$"/R$"&(:$"('":2B,.;"7:2,)"/("2.-"
277(1./,.;"'(&"/R$"2++(7,2/$-"2%&,H1/$+"('"
&$.$92H:$]H2+$-";$.$&2/,(.3"SR$"I>G"2.-"/R$"
2++(7,2/$-"1.-$&:B,.;"QRB+,72:"$:$7/&,7,/B"/28$"
+$Q2&2/$"Q2/R92B+"/("/R$"Q(,./"('"$.-"1+$"g+$$"
-,2;&2)h3"6+"&$.$92H:$";$.$&2/(&+"Q&(-17$"
$:$7/&,7,/BX"/R$B"R2@$"2"Q(+,/,@$",)Q27/X"&$-17,.;"
/R$".$$-"'(&"'(++,:"'1$:]H2+$-";$.$&2/,(."+(1&7$+"
/(")$$/"7(.+1)$&"-$)2.-3"I>G+"$)H(-B"/R$+$"
Q(+,/,@$"$.@,&(.)$./2:",)Q27/+"2.-"7(.@$B"
/R$+$"H$.$[/+"/("/R$"I>G"(9.$&3"SR$"'(::(9,.;"
,+"2":,+/"('"/R$",.R$&$./"Q&,)2&B"2.-"-$&,@$-"
2%&,H1/$+"/R2/"2"I>G"72."7(.@$B"/("2."(9.$&W

-&#2/&)*D37*08&#65(%'* * *
j" I$.$92H:$"'1$:"+(1&7$
j" >),++,(.+"('"/R$"&$.$92H:$";$.$&2/,(.
j" 0$(;&2QR,7":(72/,(."('"/R$";$.$&2/(&
j" d,./2;$"('"/R$";$.$&2/(&
j" >:,;,H,:,/B"'(&"7$&/,[72/,(."(&"I*A"
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>%&#$%1*D37*08&#65(%'
j" 6@(,-$-"$),++,(.+
j" >:,;,H,:,/B"'(&"$),++,(."&$-17/,(."7&$-,/+"

(&"(b+$/+
j" *&,7$"+/2H,:,/B
j" >:,;,H,:,/B"'(&"7$&/,[72/,(."(&"I*A

SR$&$"2&$"/9("2QQ&(27R$+"/("@$&,'B,.;"I>G"
(9.$&+R,Q"2.-"/R$"&,;R/"/(")28$"$.@,&(.)$./2:"
7:2,)+W

j" I>G"7(./&27/+"2.-"2."21-,/"('"/R$"7R2,."
('"71+/(-B"
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