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Executive Summary 
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Strategies Summary and Evaluation Matrix 
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Strategies Summary 
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/43#*!'<*8)8:438&6N!

Rain Gardens 
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Street Trees 
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46(!477&:843#(!/43#*N-
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Rain Barrels 

H486!=4**#%7!<7<4%%?!:&%%#:3!73&*5/43#*!*<6&))!$84!*&&)!@<33#*!7?73#57!46(!@#6#*4%%?!-4$#!4!:4'4:83?!&)!UW!3&!VWW!
@4%%&67N!,-#?!4*#!#))#:38$#!=#:4<7#!3-#?!4*#!4=%#!3&!3#5'&*4*8%?!(#3486!73&*5/43#*!46(!(#%4?!'#41!*<6&))N!!

• !"#"$%&'-O#$#%!&)!#Q'#*387#!*#P<8*#(!)&*!86734%%438&6!87!%&/N!
• ()*++"#,"'!H486!=4**#%7!4*#!&6%?!#))#:38$#!8)!3-#?!4*#!#5'38#(!/-#6!3-#?!*#4:-!)<%%!:4'4:83?N!

Green Spaces 

,-#!<7#!&)!@*##6!7'4:#7!7<:-!47!'4*17R!:&<*3?4*(7R!@*##6/4?7R!46(!73#''#(!$#@#343#(!:#%%7!4*#!73*43#@8#7!3-43!
:46!#))#:38$#%?!5464@#!73&*5/43#*!46(!5838@43#!)%&&(86@N!2&8%!46(!6438$#!$#@#3438&6!4*#!4=%#!3&!73&*#R!)8%3#*R!46(!
86)8%3*43#!73&*5/43#*R!&)3#6!4:386@!47!643<*4%!'&%%<38&6!*#(<:38&6!5#:-468757N!

• !"#"$%&'!;4'3<*#!*43#!87!@#6#*4%%?!-8@-N!
• ()*++"#,"'!L#:4<7#!$#@#3438&6!87!:4'4=%#!&)!4=7&*=86@!46(!*#348686@!3-#!5&73!45&<63!&)!73&*5/43#*!

/83-!543<*#!*&&37!46(!%#4$#7R!3-#!=#6#)837!&)!@*##6!7'4:#7!4*#!5&*#!%&6@K3#*5!46(!4*#!6&3!54Q858c#(!
<638%!3-#!7'#:8#7!-4$#!@*&/6!46(!543<*#(N!

Land Acquisition and Preservation 
,-#!4:P<87838&6!46(!'*&3#:38&6!&)!/43#*7-#(!%46(7!86!&*(#*!3&!*#(<:#!&$#*K(#$#%&'5#63!:46!=#!:*838:4%!3&!
643<*4%%?!5464@86@!73&*5/43#*N!C*#7#*$#(!%46(!'*&$8(#7!643<*4%!%&:438&67!)&*!73&*#(!/43#*N!,-*&<@-!*#(<:#(!
(#$#%&'5#63!46(!3-#*#)&*#!3-#!'*#$#638&6!&)!86:*#47#(!'*#7#6:#!&)!85'#*$8&<7!7<*)4:#7R!3-#!45&<63!46(!7'##(!
&)!73&*5/43#*!*<6&))!87!*#(<:#(!46(!3-#!'&778=8%83?!)&*!)%&&(86@!*#(<:#(N!

• !"#"$%&'-;4'3<*#!*43#!87!-8@-N!
• ()*++"#,"'!,-#!3&34%!:&73!&)!%46(!:46!=#!-8@-!46(!)8646:86@!)&*!4:P<87838&6!5<73!=#!(#3#*586#(N!

Bluebelt 

G!=%<#=#%3!'*&@*45!87!46!#))&*3!3&!'*#7#*$#!46(!#6-46:#!3-#!<7#!&)!643<*4%%?!&::<**86@!/#3%46(7!3&!'*&5&3#!
643<*4%!(*4864@#!46(!3*4$#%!&)!73&*5/43#*!4/4?!)*&5!(#$#%&'#(!%&:438&67!46(!3*467'&*3438&6!7?73#57N!,-#!
=%<#=#%37!5464@#!73&*5/43#*!'*854*8%?!<38%8c86@!#Q87386@!643<*4%!86)*473*<:3<*#R!34186@!4($4634@#!&)!/#3%46(7!
3&!73&*#!73&*5/43#*N!^&/#$#*R!3-#7#!643<*4%!*#7&<*:#7!4*#!7<''%#5#63#(!=?!d=%<#=#%3!)4:8%838#7Re!:&673*<:3#(!43!
%&:438&67!/-#*#!3-#!7#/#*!7?73#5!#6(7!46(!643<*#!=#@867N!,-#7#!)4:8%838#7R!/-8:-!86:%<(#!73&*5/43#*!(#3#638&6!
'&6(7!46(!:&673*<:3#(!/#3%46(7R!4*#!863#6(#(!3&!*#(<:#!3-#!'&3#6384%!6#@438$#!85'4:3!&)!73&*5/43#*!(*4864@#!
(<*86@!'*#:8'83438&6!#$#637!&6!3-#!643<*4%!86)*473*<:3<*#N!!

• !"#"$%&'-;4'3<*#!*43#!87!$#*?!-8@-N!
• ()*++"#,"'!,-#!73*43#@?!*#P<8*#7!3-#!4$48%4=8%83?!&)!/#3%46(!7'4:#7!)&*!'*#7#*$438&6N !

!  
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Partial Evaluation Matrix 

!
.&3#+!O#@#6(7!46(!6&3#7!)&*!3-#!543*8Q!:46!=#!)&<6(!734*386@!&6!'4@#!ZVN!

,-87!#$4%<438&6!543*8Q!'*&$8(#7!4!764'7-&3!7<554*?!&)!4%%!&)!3-#!'*&'&7#(!@*##6!73*43#@8#7!4@48673!4!7#3!&)!
$4*?86@!5#3*8:7!)&*!#47?!:*&77K:&5'4*87&6N!,-#*#!4*#!3/&!/4?7!3&!*#4(!3-#!543*8QR!#83-#*!=?!*&/!&*!=?!:&%<56N!
9)!#Q4586#(!=?!*&/R!4!:&5'*#-#678$#!7<554*?!46(!<6(#*7346(86@!&)!4!@8$#6!73*43#@?!3-*&<@-!3-#!7#%#:3#(!
433*8=<3#7R!7<:-!47!:4'3<*#!*43#R!:&73R!46(!54863#646:#!)*#P<#6:?R!:46!=#!@4*6#*#(N!]-#6!87&%4386@!46?!@8$#6!
:&%<56R!4%%!73*43#@8#7!:46!=#!:&5'4*#(!4@48673!&6#!46&3-#*!3&!7##!/-8:-!=#73!'#*)&*57!86!3-43!:43#@&*?N!G!:8*:%#!
)8%%#(!/83-!3/&!:&%&*7!86(8:43#7!3-43!3-#*#!87!4!*46@#!&)!$4%<#7!)&*!3-43!433*8=<3#!`*46@#7!)&*!3-#!d@&&(Re!d=#33#*Re!
46(!d=#73e!:43#@&*8#7!:46!=#!)&<6(!43!3-#!3&'!&)!3-#!#$4%<438&6!3&&%aN!!

G!:<*7&*?!@%46:#!43!3-#!#$4%<438&6!3&&%!7-&/7!3-43!3-#*#!4*#!6&!:%#4*!d/866#*7e!4:*&77!4%%!:43#@&*8#7!&)!
433*8=<3#7N!^&/#$#*R!#4:-!73*43#@?!(&#7!'#*)&*5!/#%%!86!43!%#473!4!)#/!:43#@&*8#7N!"#'#6(86@!<'&6!3-#!7'#:8)8:!
:&673*48637!&)!4!3&/6!&*!4*#4R!4!(#:878&6K541#*!:46!7#%#:3!5464@#5#63!73*43#@8#7!3-43!/8%%!=#73!:8*:<5$#63!3-&7#!
85'#(85#637N!G!:&55<683?!/&*186@!/83-!4!754%%!45&<63!&)!7'4:#R!'#*-4'7!86!4!5&*#!<*=46!7#3386@R!7-&<%(!

Capture 
Rate!

Capital 
Cost!

Maint. 
Cost!

Total 
Cost!

Maint. 
Freq!

Life-
time!

Exper-
tise!

Setting! Secondary Benefits!

Unit! g/m/sf! $/sf! $/sf/yr! $/sf! x/yr! yrs! U, S, R!

Good! .005-.019! 15-200! 2-10! 100-200! monthly! high!

Better! .02-.099! 1-14.99! 0.20-1.99! 10-99.99! quarterly! medium!

Best! ≥ .10! ≤ 1! ≤ 0.20! ≤ 10! ≤ 2x/year! low!

Pervious 
Pavement! variesa! 15-!

25+! U, S, R!

Swales!
30! U, S!

Street 
Trees!             b       ! 8-!

100+! U, S!

Rain 
Gardens! 30! U, S!

Green 
Roofs! 30-50! U!

Rain 
Barrels! N/Ac!                 d       ! 20! U, S, R!

Green 
Space! variese! variese! 100+f! U, S!

Land Acq 
& Pres!  variesg    ! variesg! 100+f! S, R!

Bluebelts!
variesh! 20-50! U, S!
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:&678(#*!3-#!86734%%438&6!&)!'#*$8&<7!'4$#5#63R!7/4%#7R!73*##3!3*##7R!&*!*486!@4*(#67N!,-#!<%38543#!:-&8:#!&)!
/-8:-!73*43#@8#7!3&!<38%8c#!:46!=#!54(#!=?!:&5'4*86@!3-#!73*43#@8#7!4@48673!3-#!433*8=<3#7!3-43!4*#!&)!5&73!
*#%#$46:#!3&!3-#!:&55<683?R!/-#3-#*!83_7!:4'834%!:&73!&*!54863#646:#!)*#P<#6:?R!)&*!#Q45'%#N!"#:878&6K541#*7!
:46!4%7&!#6:&<*4@#!'*&'#*3?!&/6#*7!3&!#Q'%&*#!#5'%&?86@!*486!@4*(#67R!@*##6!*&&)7R!46(!*486!=4**#%7!&6!3-#8*!
&/6!'*&'#*38#7!3&!477873!3-#!:&55<683?!86!5464@86@!73&*5/43#*!&6!3-#!58:*&!%#$#%N!b&*!:&55<6838#7!86!4!
7<=<*=46!&*!*<*4%!7#3386@R!3-#!@*##6!7'4:#R!%46(!4:P<87838&6!46(!'*#7#*$438&6R!46(!=%<#=#%3!73*43#@8#7!7-&<%(!=#!
)<*3-#*!#Q4586#(!)&*!86734%%438&6N!,-#7#!73*43#@8#7!@#6#*4%%?!*#P<8*#!5&*#!%46(R!46(!86!7&5#!:47#!4!:#*3486!3?'#!
&)!%46(R!7<:-!47!/#3%46(7!)&*!=%<#=#%37g!-&/#$#*R!3-#?!4*#!3-#!=#73!'#*)&*586@!73*43#@8#7!464%?c#(!86!3-87!*#'&*3R!
46(!4%&6@!/83-!-8@-!:4'3<*#!*43#7!46(!%&/!:&737R!3-#!73*43#@8#7!:46!-4$#!$#*?!%&6@!%8)#385#7!/-#6!54863486#(!
'*&'#*%?N!

,-87!#$4%<438&6!543*8Q!-8@-%8@-37!3-43!3-#*#!4*#!@*##6!73&*5/43#*!5464@#5#63!&'38&67!)&*!46?!:&55<683?!
=&<6(!=?!:&673*48637N!]-8%#!3-87!543*8Q!'*&$8(#7!4!7<554*?!&)!4%%!73*43#@8#7!#Q'%&*#(!86!3-87!*#'&*3R!(#:878&6K
541#*7!4*#!#6:&<*4@#(!3&!*#4(!3-#!#638*#!*#'&*3R!#7'#:84%%?!3-#!23*43#@8#7!3&!E838@43#!C*&D#:3#(!96:*#47#7!86!
23&*5/43#*!H<6&))!7#:38&6!`734*386@!&6!'4@#!SWaR!/-#*#!5&*#!(#348%#(!86)&*5438&6!7<''&*386@!3-#!)86(86@7!86!
3-#!543*8Q!:46!=#!)&<6(N! !
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Introduction 

M%&=4%!:%8543#!:-46@#!#))#:37!4*#!=#86@!&=7#*$#(!86!.#/!0&*1!2343#N!H486!(&/6'&<*7R!4!)&*#:473#(!:%8543#!
:-46@#!85'4:3R!4*#!&6!3-#!*87#!86!3-#!.&*3-#473R!'&786@!46!86:*#47#(!3-*#43!3&!3-#!%8$#7!46(!#:&6&5?!&)!.#/!
0&*1!=?!85'4:386@!*#78(#6384%R!:&55#*:84%R!@&$#*65#63R!46(!3*467'&*3438&6!=<8%(86@7!46(!86)*473*<:3<*#N!.#/!
0&*1!2343#!:&55<6838#7!46(!5<68:8'4%838#7!6##(!86)&*5438&6!46(!3&&%7!3&!5464@#!3-87!3-*#43!86!&*(#*!3&!'*&3#:3!
3-#!%8$#7R!86)*473*<:3<*#R!46(!#:&6&58#7!3-43!*#%?!&6!3-#!=<8%3!#6$8*&65#63N!,&!-#%'!#P<8'!:&55<6838#7!46(!
5<68:8'4%838#7R!;&%<5=84!>68$#*783?!46(!3-#!A4*3-!967383<3#_7!2<734864=8%83?!E464@#5#63!@*4(<43#!73<(#637!
(#$#%&'#(!3-87!:&5'#6(8<5!&)!=#73!'*4:38:#7!)&*!*#(<:86@!73&*5/43#*!*<6&))!3-*&<@-!3-#!<38%8c438&6!&)!@*##6!
86)*473*<:3<*#!73*43#@8#7!86!<*=46!46(!7<=<*=46!7#3386@7!47!4!:4'73&6#!'*&D#:3!)&*!3-#!.#/!0&*1!2343#!
"#'4*35#63!&)!,*467'&*3438&6!`.02"J,aN!,-#!:4'73&6#!'*&D#:3_7!&$#*4%%!&=D#:38$#!87!3&!(#$#%&'!4!*#'&*3!3&!477873!
:&55<6838#7!46(!3*467'&*3438&6!4@#6:8#7!86!54186@!86)&*5#(!:%8543#!:-46@#!4(4'3438&6!(#:878&67!3&!*#(<:#!3-#!
85'4:37!&6!3*467'&*3438&6!86)*473*<:3<*#!:4<7#(!=?!#Q3*#5#!*486)4%%!#$#637N!,-87!'*&D#:3!/47!7'&67&*#(!=?!3-#!
.02"J,!,#:-68:4%!G($87&*?!;&55833##+!!

!"#$%&'()*+*,%"-!!
A%874=#3-!F&%=!K!2#68&*!A6$8*&65#634%!2'#:84%873R!2<734864=8%83?!46(!;%8543#!;-46@#!2#:38&6g!2343#/8(#!
C&%8:?!L<*#4<(
.%*/()%/0%"1-!!
C4<%!F*#1#%#*!K!M*##6O9,A2!E464@#*R!2<734864=8%83?!46(!;%8543#!;-46@#!2#:38&6g!2343#/8(#!C&%8:?!
L<*#4<!!
"4$#!M*4$#7!K!^#4(R!]43#*YA:&%&@?g!A6$8*&65#634%!2:8#6:#!L<*#4<!
M#&*@#!O&6@R!CA!K!^?(*4<%8:7!M*&<'R!23*<:3<*#!"8$878&6!

,-87!:&5'#6(8<5!*#'&*3!87!(#78@6#(!3&!'*&$8(#!(#:878&6!541#*7!/83-!46!&$#*$8#/!&)!73&*5/43#*!73*43#@?!
&'38&67!4$48%4=%#!3&!*#(<:#!3-#!6#@438$#!85'4:37!&)!46(!86:*#47#!*#78%8#6:#!4@48673!#Q3*#5#!46(!5&*#!)*#P<#63!
*486)4%%!#$#637R!/-8:-!4))#:3!86)*473*<:3<*#R!'<=%8:!3*4$#%!74)#3?R!:&55#*:84%!3*467'&*3!&)!@&&(7!46(!7#*$8:#7R!46(!
/43#*!P<4%83?N!,-87!*#'&*3!87!(#78@6#(!)&*!(873*8=<38&6!=#?&6(!3-#!.02"J,!3&!*#'*#7#63438$#7!&6!3&/6!=&4*(7R!
3&/6!7<'#*$87&*7R!54?&*7R!#6@86##*7R!3*467'&*3438&6!-8@-/4?!7<'#*$87&*7R!5#3*&'&%8346!'%46686@!
&*@468c438&67R!46(!@#6#*4%!(#:878&6!541#*7!/83-86!3-#!'<*$8#/!&)!.02"J,!%&:43#(!86!.#/!0&*1!2343#N!,-87!
*#'&*3!'*&$8(#7!3-#7#!(#:878&6K541#*7!86)&*5438&6!&6!:%8543#!:-46@#!'*&D#:38&67R!73&*5/43#*!85'4:37R!46(!
73*43#@8#7!<38%8c86@!@*##6!86)*473*<:3<*#!)&*!73&*5/43#*!5464@#5#63N

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

V!G!M%&774*?!&)!,#*57!87!4%7&!86:%<(#(!47!G''#6(8Q!GN!
I!>2!;#67<7!L<*#4<N!2%3(4#"5(678&59*&'1(:"#/(';%(<=(>%+171(?7"%*7N!V[!2#'3#5=#*!IWVIN!]#='4@#!

-33'+YYP<8:1)4:37N:#67<7N@&$YP)(Y7343#7YSZWWWN-35%N!VX!J:3&=#*!IWVIN!
S!.02"J,N!)8118#+(*+@(A*B7%1N!VfffKIWWVIN!]#='4@#!-33'7+YY///N(&3N6?N@&$Y4=&<3K6?7(&3Y58778&6N!VX!J:3&=#*!IWVIN!
T!8=8(!
5 H&7#6c/#8@R!;NR!#3!4%N!C%1D#+@8+,('#(>B8/*'%(>;*+,%(8+(2%3(4#"5(='*'%-(.;%(>B8/EFG(F+'%,"*'%@(E11%11/%+'(:#"(H::%&'8I%(>B8/*'%(
>;*+,%(E@*D'*'8#+J!G664%7!&)!3-#!.#/!0&*1!G:4(#5?!&)!2:8#6:#7!VITT`Va+!IKZTfN!
Z!]87#R!23#$#N!dM*##6!96)*473*<:3<*#!H8786@Ne!E/%"8&*+(!B*++8+,(E11#&8*'8#+!`IWW[a+!VTKVfN!
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Methodology 

,-#!;&%<5=84!>68$#*783?!2<734864=8%83?!E464@#5#63!@*4(<43#!73<(#63!:4'73&6#!3#45!*#7#4*:-#(!:%8543#!
'*&D#:38&67!46(!:%8543#!:-46@#!4(4'3438&6!73*43#@8#7!)&*!73&*5/43#*!46(!3-#6!7?63-#78c#(!#Q87386@!86)&*5438&6!
863&!@<8(46:#!)&*!(#:878&6K541#*7R!'*4:3838&6#*7R!46(!7341#-&%(#*7N!H#:&55#6(438&67!/#*#!(#*8$#(!)*&5!
8678@-37!8(#638)8#(!/-8%#!'#*)&*586@!%83#*43<*#!*#$8#/R!86:%<(86@!546<4%7!46(!*#'&*37R!:47#!73<(?!*#7#4*:-R!46(!
863#*$8#/7N!!

Broad Research Approach 

96!&*(#*!3&!=#33#*!<6(#*7346(!3-#!:%8543#!85'4:37!#Q'#:3#(!86!3-#!.#/!0&*1!2343#!*#@8&6R!47!/#%%!47!3-#!@*##6!
73&*5/43#*!5464@#5#63!73*43#@8#7!4''*&'*843#!)&*!4(4'3438&6!3&!3-&7#!85'4:37R!3-#!3#45!:&5'%#3#(!3-#!
)&%%&/86@!#$4%<438&6+!!

• C#*)&*5#(!%83#*43<*#!*#$8#/!46(!:&%%#:3#(!(434!*#@4*(86@!:<**#63!73&*5/43#*!'*4:38:#7!)*&5!$4*8&<7!
6438&64%!46(!863#*6438&64%!546<4%7R!:47#!73<(8#7R!'4'#*7R!46(!@<8(#7!3&!<6(#*7346(!-&/!73&*5/43#*!87!
:<**#63%?!5464@#(!47!/#%%!47!-&/!:%8543#!'*&D#:38&67!4))#:3!73&*5/43#*N!

• 2?63-#78c#(!#Q87386@!73&*5/43#*!'*4:38:#7!46(!:%8543#!'*&D#:38&67R!86:%<(86@!73&*5/43#*!4(4'3438&6!
73*43#@8#7!3-43!86:&*'&*43#!@*##6!86)*473*<:3<*#!4''*&4:-#7N!

• "#$#%&'#(!#$4%<438&6!5#3*8:7!)&*!=#73!'*4:38:#!73&*5/43#*!4(4'3438&6!=47#(!&6!3-#!%83#*43<*#!*#$8#/!
46(!:*#43#(!46!#$4%<438&6!3&&%!7&!(#:878&6!541#*7!:46!#478%?!:&5'4*#!3-#7#!5#3*8:7N!

• 2#%#:3#(!@*##6!73&*5/43#*!73*43#@8#7!46(!7<''&*386@!:47#!73<(8#7!3&!-#%'!5464@#!3-#!86:*#4786@!:%8543#!
:-46@#K4%3#*#(!'*#:8'83438&6!)&*!.#/!0&*1!2343#N!,-#7#!@*##6!73*43#@8#7!/8%%!6&3!5464@#!4%%!73&*5/43#*R!
=<3!:46!'*&$8(#!78@68)8:463!*#(<:38&6!&)!73&*5/43#*!877<#7N!

Analytic Framework 

,-#!3#45_7!'*&:#77!&)!8(#638)?86@!=#73!'*4:38:#!73&*5/43#*!4(4'3438&6!73*43#@8#7!3&!4((*#77!)<3<*#!*486)4%%!
'*&D#:38&67!/47!%4*@#%?!46!86(<:38$#!4''*&4:-!3-43!86:%<(#(!'*854*8%?!P<4%83438$#!(434!464%?787!46(!%8583#(!
P<46383438$#!464%?787N!,-#!@&4%!&)!3-#!P<4%83438$#!(434!464%?787!/47!3&!8(#638)?!#5#*@86@!3-#5#7R!'433#*67R!
8678@-37R!46(!=#73!'*4:38:#7!3&!4(4'3!3&!863#67#!*486)4%%!7:#64*8&7N!

,-#!3#45_7!464%?787!86:%<(#(!%83#*43<*#!*#$8#/7!46(!863#*$8#/7N!,-#!863#*$8#/7!/#*#!:&6(<:3#(!86!$4*8&<7!/4?7+!
86!'#*7&6!863#*$8#/7R!3#%#'-&6#!863#*$8#/7R!46(!/-#6!6#83-#*!&'38&6!/47!4$48%4=%#R!P<#738&6648*#7!$84!#548%N!G!
%873!&)!3-&7#!863#*$8#/#(!)&*!3-#!*#'&*3!87!'*&$8(#(!86!G''#6(8Q!;N!

,-#!@&4%!&)!3-#!P<46383438$#!(434!464%?787!/47!3&!7<554*8c#!*486)4%%!863#67838#7!)*&5!4!745'%#!&)!:%8543#!(434R!
7'#:8)8:4%%?!(434!:&%%#:3#(!=?!;%85G9"!46(!3-#!.&*3-#473!H#@8&64%!;%8543#!;#63#*!`.H;;aR!3&!%&:438&67!46(!
@#&@*4'-8#7!86!.#/!0&*1!2343#N!"#3#*58686@!8)!3-#!'*#(8:38$#!@#6#*4%8c438&6!&)!3-87!(434!-&%(7!3*<#!87!
:-4%%#6@86@R!47!:%8543#!'*&D#:38&67!4*#!%#77!4::<*43#!)&*!-8@-#*!(#@*##7!&)!@#&@*4'-8:!7'#:8)8:83?N!.&6#3-#%#77R!
3-87!3*#6(86@!@8$#7!4!=4787!)&*!/-8:-!)<3<*#!*486)4%%!46(!73&*5/43#*!*<6&))!:&6(838&67!:46!=#!477<5#(!46(!
(#78@6#(!)&*!47!'*&'&7#(!86!3-87!*#'&*3N!!
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! 

VS 

 

  

Literature Review and Data Collection 

,-#!O83#*43<*#!H#$8#/!/47!:&6(<:3#(!<786@!;&%<5=84!>68$#*783?_7!%8=*4*846!7<=D#:3!7'#:84%873R!K##,B%L(K##,B%(
=&;#B*"R!H?=>M;#1'R!46(!H@7&*'L(*+@(G%"3%+'(F++#I*'8#+1(F+@%N!(434=47#7N!,-#!*#$8#/!86:%<(#(!)8$#!5486!4*#47+!
.&*3-#473!:%8543#!'*&D#:38&67R!@#6#*4%!73&*5/43#*!*#'&*37!46(!@<8(#7R!=#73!'*4:38:#!73&*5/43#*!*#7#4*:-R!
73&*5/43#*!:47#!73<(8#7R!46(!#5#*@86@!73&*5/43#*!'*4:38:#7N!

,-#!477#775#63!&)!73&*5/43#*!=#73!'*4:38:#7!)&:<7#(!&6!4:4(#58:!'4'#*7R!@&$#*65#63!*#'&*37R!46(!73&*5/43#*!
546<4%7!46(!@<8(#7!)*&5!@&$#*65#63!4@#6:8#7N!A5#*@86@!73&*5/43#*!'*4:38:#7!:45#!)*&5!86(<73*?!
'#*8&(8:4%7R!@&$#*65#63!4@#6:?!'8%&3!'*&D#:3!*#$8#/7!46(!'*&'&7#(!*<%#7R!46(!4!*#$8#/!&)!3-#!6438&64%!'43#63!
%873!4%%&/86@!3-#!3#45!3&!8(#638)?!3#:-6&%&@8#7!6&3!?#3!4$48%4=%#!3&!3-#!548673*#45!54*1#3!=<3!/-8:-!54?!=#!
4''*&'*843#!86!3-#!)<3<*#!3&!5464@#!73&*5/43#*N!

]-8%#!*#$8#/86@!3-#!$4*8&<7!73&*5/43#*!73*43#@8#7!3&!(#3#*586#!/-8:-!/#*#!5&73!4''*&'*843#!)&*!<7#!86!.#/!
0&*1!2343#_7!<*=46!46(!7<=<*=46!%&:438&67R!3-#!3#45!<38%8c#(!3-*##!'*854*?!477#775#63!P<#738&67R!86:%<(86@!`Va!
/-43!73*43#@8#7!/&<%(!-#%'!4%%#$843#!3-#!:-4%%#6@#!&)!73&*5/43#*!*<6&))!@8$#6!3-#!:<**#63!.#/!0&*1!2343#!
:%8543#!46(!)<3<*#!'*&D#:38&67!)&*!'*#:8'83438&6g!`Ia!3-#!)#478=8%83?!&)!4!'4*38:<%4*!73*43#@?!47!4!:&55<683?!&*!
3*467'&*3438&6!86$#735#63g!46(!`Sa!/-#3-#*!3-#!73*43#@?!87!:&678(#*#(!@*##6!86)*473*<:3<*#R!86:&*'&*4386@!643<*4%!
'*&:#77#7!863&!3-#!&$#*4%%!5464@#5#63!73*43#@?N!

J6:#!3-#!73&*5/43#*!73*43#@8#7!/#*#!7#%#:3#(R!#4:-!/47!464%?c#(!3&!477873!3-#!*#4(#*!86!<6(#*7346(86@!3-#!=#73!
'*4:38:#!73&*5/43#*!73*43#@8#7!46(!/-#3-#*!3-#?!/#*#!)#478=%#!)&*!3-#!*#4(#*_7!'4*38:<%4*!%&:438&6N!,-#!)&%%&/86@!
*#7#4*:-#(!86)&*5438&6!87!'*&$8(#(!)&*!#4:-!73*43#@?+!

• "#7:*8'38&6!B!#Q'%4867!3-#!73*43#@?_7!:&5'&6#637!46(!-&/!83!5464@#7!73&*5/43#*!
• O8)#!:?:%#!B!(#7:*8=#7!-&/!%&6@!3-#!73*43#@?!/8%%!=#!4=%#!3&!'#*)&*5!!
• ;&73!B!)&:<7#7!&6!3-#!868384%!:4'834%!:&73!*#P<8*#(!)&*!85'%#5#63438&6!
• 95'%#5#63438&6!385#)*45#!B!&<3%86#7!3-#!#Q'#:3#(!385#!:&55835#63!
• E4863#646:#!B!86:%<(#7!=&3-!4!%&&1!43!/-43!/8%%!=#!*#P<8*#(!46(!3-#!:&73!3&!:&5'%#3#!
• 95'4:37!

o L#6#)837!B!'*&$8(#7!7#:&6(4*?!=#6#)837!&)!85'%#5#63438&6!4'4*3!)*&5!3-#!4=8%83?!3&!5464@#!
73&*5/43#*!

o ;-4%%#6@#7!B!#Q'%4867!3-#!-8@-K%#$#%!:-4%%#6@#7!3&!85'%#5#63438&6!

b&*!#4:-!73&*5/43#*!73*43#@?!:&678(#*#(R!3#45!5#5=#*7!*#7#4*:-#(!:47#!73<(8#7!46(!#Q87386@!'*4:38:#7!86!<7#!
6438&64%%?!46(!863#*6438&64%%?N!]-#6#$#*!'&778=%#R!3-#!:47#!73<(?!)#43<*#(!/47!7#%#:3#(!=#:4<7#!3-#!%&:438&6!
/47!7858%4*!3&!3-#!.#/!0&*1!7343#!:%8543#R!(#6783?R!46(!3&'&@*4'-?N!!!

G6!#$4%<438&6!3&&%!/47!(#$#%&'#(!3&!477873!(#:878&6!541#*7!86!#$4%<4386@!3-#!4''%8:4=8%83?!46(!'&3#6384%!=#6#)837!
&)!@*##6!73&*5/43#*!5464@#5#63!73*43#@8#7!86!3-#8*!:&55<6838#7!<786@!686#!5#3*8:7+!#))#:38$#6#77!`:4'3<*#!
*43#aR!:&73!`:4'834%R!54863#646:#R!46(!3&34%!:&73aR!54863#646:#!*#P<8*#5#637R!%8)#385#R!#Q'#*387#!*#P<8*#(!)&*!
86734%%438&6R!3-#!7#3386@!3-#!73*43#@?!/&*17!=#73!86!`<*=46R!7<=<*=46R!*<*4%aR!46(!7#:&6(4*?!=#6#)837!`85'*&$#7!
/43#*!P<4%83?R!*#:-4*@#7!*486/43#*R!86:*#47#7!*#:*#438&64%!4:38$838#7R!#3:NaN!,-#7#!5#3*8:7!-4$#!=##6!&*@468c#(!86!
46!#47?K3&K<7#!#$4%<438&6!3&&%R!/-8:-!:46!=#!<7#(!3&!P<8:1%?!:&5'4*#!73*43#@8#7!46(!(#3#*586#!3-&7#!3-43!54?!
=#!4''*&'*843#!)&*!)<*3-#*!86$#738@438&6!)&*!4!783#N!
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VT 

 

  

96!3&34%R!3-#!3#45!:&5'8%#(!46(!*#$8#/#(!3-#!)&%%&/86@!7&<*:#7!&)!(434!46(!%83#*43<*#N!

 Reviewed 

Climate Projections U!

Best Practice Research TW!

Reports TW!

Pilot Projects / Case Studies XW!

Interviews 

963#*$8#/7!/83-!.02"J,!*#'*#7#63438$#7!7-4'#(!3-#!'*8&*838#7!&)!3-87!:&5'#6(8<5!*#'&*3!47!/#%%!47!'*&$8(#(!
:*838:4%!86)&*5438&6!&)!:<**#63!'*4:38:#7!46(!85'4:37N!963#*$8#/7!/83-!*#7#4*:-#*7!46(!'*4:3838&6#*7!'*&$8(#(!
4((838&64%!(434!46(!46#:(&3#7!6&3!86:%<(#(!86!*#'&*37!46(!:47#!73<(8#7N!G!3&34%!&)!SV!863#*$8#/7!/#*#!:&6(<:3#(R!
46(!4!)<%%!%873!&)!863#*$8#/##7!:46!=#!)&<6(!86!G''#6(8Q!;N

,4=%#!VN!H#7#4*:-!5#3*8:7N!
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Climate Change Impacts 
on Stormwater 
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VZ 

 

  

Climate Change Impacts on Stormwater 

96!3-#!2343#!&)!.#/!0&*1R!73&*5!)*#P<#6:?!46(!863#6783?!4*#!7-8)386@R!46(!83!87!#Q'#:3#(!3-43!5&*#!7#$#*#!73&*57!
/8%%!&::<*!5&*#!&)3#6NV!;-46@#7!86!3#5'#*43<*#R!47!/#%%!47!*486)4%%!863#6783?!46(!)*#P<#6:?R!4*#!85'&*3463!3&!
73&*5/43#*!5464@#5#63!47!3-#?!86)%<#6:#!`Va!3-#!45&<63!&)!/43#*!3-43!6##(7!3&!=#!5464@#(R!`Ia!3-#!743<*438&6!
*43#!&)!7&8%!46(!#Q87386@!73&*5/43#*!5464@#5#63!86)*473*<:3<*#R!/-8:-!86)%<#6:#!*<6&))!P<463838#7R!46(!`Sa!3-#!
#$4'&*438&6!:4'4:83?R!85'4:386@!73&*5/43#*!*#5&$4%!)*&5!86)*473*<:3<*#N!,-#7#!:-46@#7!/8%%!'%4:#!86:*#47#(!
(#546(7!&6!73&*5/43#*!7?73#57!%81#!7#/#*!46(!)%&&(!:&63*&%!7?73#57!46(!/8%%!:-4%%#6@#!5<68:8'4%838#7!3&!
4(&'3!6#/!73*43#@8#7!3&!5464@#!%4*@#*!$&%<5#7!46(!*43#7!&)!73&*5/43#*N!b<*3-#*5&*#R!3-#7#!73&*5/43#*!
7?73#57!4*#!=<8%3!3&!:4'3<*#!4!:#*3486!45&<63!&)!*<6&))!46(!4*#!=47#(!&6!-873&*8:4%!-?(*&%&@8:4%!(434N!96!%8@-3!&)!
)<3<*#!'*&D#:3#(!86:*#47#7!&)!-#4$?!'*#:8'83438&6!46(!*<6&))R!:&55<6838#7!46(!3*467'&*3438&6!4@#6:8#7!7-&<%(!
477#77!:4'4:838#7!46(!#$4%<43#!/-#3-#*!3&!86$#73!86!4((838&64%!73&*5/43#*!)4:8%838#7N!,-#!73*43#@8#7!'*&$8(#(!86!
3-87!*#'&*3!'*&$8(#!)&*!4((838&64%!73&*5/43#*!5464@#5#63!:4'4:83?!3-*&<@-!3-#!85'%#5#63438&6!&)!@*##6!
86)*473*<:3<*#N!

96!&*(#*!3&!<6(#*7346(!3-#7#!:-46@#7!86!.#/!0&*1R!3-87!*#'&*3!)&:<7#7!&6!'*&D#:38&67!*#)%#:3#(!86!3-#!;%85G9"!
H#'&*3!K!H#7'&6(86@!3&!;%8543#!;-46@#!86!.#/!0&*1!2343#!46(!'*#:8'83438&6!'*&D#:38&67!)*&5!3-#!.&*3-#473!
H#@8&64%!;%8543#!;#63#*!`.H;;aN!!

C*&D#:38&67!&)!)<3<*#!:%8543#!:&6(838&67!4*#!:-4*4:3#*8c#(!
=?!%4*@#!<6:#*348638#7!%81#!)<3<*#!%46(K<7#!:-46@#7R!)<3<*#!
#58778&67!&)!M*##6-&<7#!M47#7!`M^MaR!46(!&3-#*!
<6:#*348638#7!%81#!3-#!7#67838$83?!&)!3-#!:%8543#!7?73#5!3&!
:-46@#7!86!M^M!:&6:#63*438&67N!G3!754%%#*!*#@8&64%!46(!
%&:4%!@#&@*4'-8:4%!7:4%#7R!7<:-!47!'*&D#:38&67!7'#:8)8:4%%?!
)&*!.#/!0&*1!2343#R!<6:#*348638#7!86:*#47#!)<*3-#*!(<#!3&!
643<*4%%?!&::<**86@!:-46@#7!86!*486)4%%R!/-8:-!'4*384%%?!(87@<87#!3-#!&$#*4%%!#))#:37!&)!:%8543#!:-46@#N!M%&=4%!
:%8543#!5&(#%7!58@-3!6&3!:4'3<*#!:-46@#7!86!%&:4%!435&7'-#*8:!'*&:#77#7!&'#*4386@!&6!4!754%%!7:4%#N!b864%%?R!
#Q3*#5#!#$#637R!=#:4<7#!&)!3-#8*!*4*#!&::<**#6:#R!4*#!:-4*4:3#*8c#(!=?!#$#6!-8@-#*!<6:#*34863?!3-46!3-#!466<4%!
4$#*4@#7NI!,-#!@*##6!73*43#@8#7!*#:&55#6(#(!86!3-87!*#'&*3!/8%%!-#%'!5464@#!*<6&))!(<*86@!'*#:8'83438&6!#$#637!
=<3!/8%%!6&3!'*&$8(#!'*&3#:38&6!)&*!#Q3*#5#!/#43-#*!#$#637!%81#!-<**8:46#7!46(!3*&'8:4%!73&*57R!#7'#:84%%?!/-#6!
4::&5'468#(!/83-!73&*5!7<*@#N!

New York State Climate Profile and Projections 

;%85G9"!*#7#4*:-#*7!(8$8(#(!.#/!0&*1!2343#!863&!7#$#6!*#@8&67!`7##!b8@<*#!VL!86!G''#6(8Q!L!)&*!*#@8&67aR!
#$4%<4386@!-873&*8:4%!:%8543#!3*#6(7!46(!'*&D#:386@!)<3<*#!:%8543#!:-46@#7!)&*!#4:-!*#@8&6!46(!3-#!7343#!47!4!
/-&%#N!,-87!7#:38&6!87!)&:<7#(!&6!7?63-#78c86@!86)&*5438&6!*#%43#(!3&!*486)4%%R!76&/)4%%R!3#5'#*43<*#R!46(!
#Q3*#5#!#$#637N!

!  

!"#$%&'&(&)*+$%,$+#-).-##/0+10#+$&+21,-$.3*+
3(&40+5+.-$#-0.$*6+'1/,$.&-6+,-'+3/#21#-7*+4,0+
'#8#(&9#'+.-+$%#+:;<=0>+?+(&$+&3+$%#+,001@9$.&-0+
,/#+,-$.21,$#'>A!"!#$%&!'($%&)*!+&$,!-.!
/$0&(123-4-56!7890*!:&;!<-(=!>0$0&!
#&?$(0@&80!-.!A($8)?-(0$09-8!
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VX 

 

  

Existing and Historical Rainfall and Snow Trends 

,&!<6(#*7346(!3-#!'&3#6384%!85'4:37!&)!:%8543#!:-46@#!86!.#/!0&*1R!83!87!85'&*3463!3&!)8*73!%&&1!43!:<**#63!*486!
46(!76&/!863#6783?!3*#6(7R!47!-873&*8:4%!$4%<#7!'*&$8(#!3-#!)&<6(438&6!)&*!546?!#6@86##*86@!(#78@6!
7'#:8)8:438&67!46(!*#@<%43&*?!*#P<8*#5#637N!!

Average Annual Rainfall 
J6!4$#*4@#R!.#/!0&*1!2343#!*#:#8$#7!4=&<3!TW!86:-#7!&)!
'*#:8'83438&6!'#*!?#4*N!]#73#*6!.#/!0&*1!87!:&678(#*#(!
*#%438$#%?!(*?!/83-!46!4$#*4@#!&)!SW!86:-#7!&)!'*#:8'83438&6!
'#*!?#4*N!,-#!G(8*&6(4:17!46(!;43718%%7R!3-#!,<@!^8%%!C%43#4<R!
46(!'&*38&67!&)!3-#!.#/!0&*1!;83?!4*#4!4$#*4@#!
4''*&Q8543#%?!UW!86:-#7!&)!'*#:8'83438&6!'#*!?#4*NS!O&&186@!43!
-873&*8:4%!3*#6(7R!3&34%!466<4%!'*#:8'83438&6!-47!86:*#47#(!
7%8@-3%?!86!3-#!.&*3-#473!*#@8&6!&)!3-#!>2!=?!4''*&Q8543#%?!
SNS!86:-#7!&$#*!3-#!%473!VWW!?#4*7NT!G$#*4@#!'*#:8'83438&6!
*#:#8$#(!3-*&<@-&<3!.0!2343#!87!(#'8:3#(!86!b8@<*#!VN!

Average Seasonal Snowfall 
J6!4$#*4@#R!5&*#!3-46!TW!86:-#7!&)!76&/!)4%%7!86!.#/!0&*1!
2343#!466<4%%?N!26&/)4%%!$4*8#7!*#@8&64%%?R!47!7##6!86!b8@<*#!IR!
=47#(!&6!3&'&@*4'-?!46(!3-#!'*&Q8583?!3&!3-#!M*#43!O41#7!
46(!3-#!G3%4638:!J:#46N!96!7&5#!&)!3-#!/#73#*6K5&73!*#@8&67!
&)!3-#!7343#R!7<:-!47!^8%%!C%43#4<!46(!3-#!G(8*&6(4:17R!3-#!
-8@-#73!7#47&64%!76&/)4%%!#Q:##(7!VXU!86:-#7NU!]-8%#!76&/!
837#%)!54?!=#!4!:-4%%#6@#R!3-#!477&:843#(!5#%386@!46(!)%&&(86@!
:46!-4$#!(454@86@!73&*5/43#*!85'4:37!47!/#%%N!

Heavy Precipitation Events 

^#4$?!'*#:8'83438&6!#$#637!:46!=#!477&:843#(!/83-!754%%K7:4%#!
3-<6(#*73&*57R!%4*@#K7:4%#!:&4734%!73&*57R!6&*_#473#*7R!46(!
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1.2.2 Sea Level Rise

Prior to the Industrial Revolution, sea level had been
rising along the East Coast of the United States at
rates of 0.34 to 0.43 inches per decade (Gehrels, et al.,
2005; Donnelly et al., 2004), primarily because of
regional subsidence (sinking) as the Earth’s crust
continues to slowly re-adjust to the melting of the ice
sheets since the end of the last ice age. Since the
Industrial Revolution, regional sea level has been
rising more rapidly than over the last thousand years
(Holgate and Woodworth, 2004). Currently, rates of
sea level rise on New York State’s coastlines have
ranged across the region from 0.86 to 1.5 inches per
decade, averaging 1.2 inches per decade since 1900.
Sea level rise rates over this time period, measured by
tide gauges, include both the effects of global warming
since the onset of the Industrial Revolution and the
residual crustal adjustments to the removal of the ice
sheets. Most of the observed current climate-related
rise in sea level over the past century can be attributed
to expansion of the oceans as they warm, although
melting of glaciers and ice sheets may become the
dominant contributor to sea level rise during this
century (Church et al., 2008).

1.2.3 Snowfall

New York State averages more than 40 inches per year
of snow. Snowfall varies regionally, based on
topography and the proximity to large lakes and the
Atlantic Ocean (Figure 1.4). Maximum seasonal

snowfall is more than 175 inches in parts of the
Adirondacks and Tug Hill Plateau, as well as in the
westernmost parts of the state. The warming influence
of the Atlantic keeps snow in the New York
metropolitan region and Long Island below 36 inches
per year. Heavy snow squalls frequently occur near the
Great Lakes, generating as much as 48 inches of snow
in a single storm. In southern parts of the state,
snowfall amounts occasionally exceed 20 inches during
nor’easters. New York City, for example, experiences
snow storms that exceed 20 inches about once every
30 years (New York State Climate Office, 2003). 

1.2.4 Extreme Events

New York State is affected by extremes of heat and cold,
intense rainfall and snow, and coastal flooding caused by
tropical storms and nor’easters. Due to the large
regional variations in the state’s climate, no single
extreme event metric is appropriate for the entire state.
For example, in the northern parts of the state 0ºF may
be an appropriate metric for some stakeholder
applications, whereas 32ºF is more appropriate in the
southern coastal plain, where maritime air from the
Atlantic Ocean moderates temperatures. 

Extreme Temperature and Heat Waves

Extreme hot days and heat waves are thus defined in
several ways to reflect the diversity of conditions
experienced across New York State: 
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Figure 1.3 Normal average precipitation in New York State Figure 1.4 Normal average snowfall in New York State

Source: Northeast Regional Climate Center Source: Northeast Regional Climate Center
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Projected Climate Change 
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Change in Extreme Precipitation Events 
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Region Baseline 2050 2080 

1. Western New York Great Lakes Plain SX!86! Wj!3&!kVWj! Wj!3&!kVUj!

2. Catskill Mountains and West Hudson River Valley T[!86! Wj!3&!kVWj! kUj!3&!kVWj!

3. Southern Tier S[!86! Wj!3&!kVWj! kUj!3&!kVWj!

4. New York City and Long Island TX!86! Wj!3&!kVWj! kUj!3&!kVWj!

5. East Hudson and Mohawk River Valleys S[!86! Wj!3&!kVWj! kUj!3&!kVWj!

6. Tug Hill Plateau UV!86! Wj!3&!kVWj! kUj!3&!kVUj!

7. Adirondack Mountains S[!86! Wj!3&!kUj! kUj!3&!kVUj!
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The Number of Rainfall Events over One Inch, 1960–2100 

The observed number of rainfall events exceeding one inch
from 1960 to 2000 is shown by the black line, and the pro-
jected number of such events, using the HadCM3 model, is
show by blue line. These results are broadly consistent with
those of the other 15 GCMs used by ClimAID.16

Context

New York State has an abundance
of water resources, including large
freshwater lakes, high-yielding
groundwater aquifers, and major
rivers.

Water resources are managed by
a diverse array of large and small
agencies, governments, and insti-
tutions, with little statewide coordi-
nation.

Water resources are already sub-
ject to numerous human-induced
stresses, such as increasing
demand for water and insufficient
water supply coordination; these
pressures are likely to increase
over the next several decades.

Water quality is already at risk from
aging wastewater treatment
plants, continued combined
sewage overflow events, and
excess pollution from agricultural
and urban areas. 75

80

85

90

95

100

105

110

1961 1981 2001 2021 2041 2061

Return period (years)

5.20

5.25

5.30

5.35

5.40

5.45

5.50

5.55
Rainfall (inches)

Return period of storm equivalent to 1961–1990 100-year storm
Amount of 100-year storm

 (years)n periodRetur
110

105

100

(inches)Rainfall (inches)
5.55

5.50

5.45

n period of storm equivalent to 1961–1990 100-year stormRetur

200119811961

95

90

85

80

75

Amount of 100-year storm
n period of storm equivalent to 1961–1990 100-year storm

206120412021

Amount of 100-year storm
n period of storm equivalent to 1961–1990 100-year storm

5.40

5.35

5.30

5.25

5.20

Projected Rainfall and Frequency of Extreme Storms

The amount of rain falling in a "100-year" storm is projected to increase (red line),
while the number of years between such storms ("return period") is projected to
decrease (blue line). Thus, rainstorms will become both more severe and more fre-
quent. These results, from the UK Met Office Hadley Centre Climate Model Version 3
(HadCM3), are broadly consistent with those of the other 15 GCMs used by ClimAID.
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VT!b*<5-&))R!CN;NR!oNoN!E:;4*3-?R!oNEN!E#%8%%&R!2N;N!E&7#*R!46(!"NoN!]<#==%#7N!>#+:"#+'8+,(>B8/*'%(>;*+,%(8+(';%(<J=J(2#"';%*1'-(

=&8%+&%L(F/D*&'1L(*+@(=#B7'8#+1J!2?63-#787!*#'&*3!&)!3-#!.&*3-#473!;%8543#!95'4:37!G77#775#63!`.A;9GaN!;45=*8(@#R!
EG+!>68&6!&)!;&6:#*6#(!2:8#638737R!IWWXN!

VU!"#M4#346&R!G*3-<*!,N!i,85#K"#'#6(#63!;-46@#7!86!AQ3*#5#KC*#:8'83438&6!H#3<*6KC#*8&(!G5&<637!86!3-#!;&6386#634%!
>683#(!2343#7Ni!Q#7"+*B(#:(EDDB8%@()%'%#"#B#,R(*+@(>B8/*'#B#,R!T[!`IWWfa+!IW[ZKIWffN!"&:<5#63N!

VZ!,*467'&*3438&6!H#7#4*:-!L&4*(N!H1'8/*'8+,(S8:%(HND%&'*+&8%1(#:(T8,;3*R(E11%'1N!.;^HC!HACJH,!XVSN!]47-86@3&6R!"N;N+!
,*467'&*3438&6!H#7#4*:-!L&4*(R!IWVIN!-33'+YY&6%86#'<=7N3*=N&*@Y&6%86#'<=7Y6:-*'Y6:-*'m*'3mXVS$VN'()N!

 

Additional Climate Change Resources 

;%85G9"!]#=864*!2#*8#7!K!-33'+YY///N6?7#*(4N6?N@&$YC<=%8:438&67YH#7#4*:-K46(K"#$#%&'5#63K
,#:-68:4%KH#'&*37YA6$8*&65#634%KH#'&*37Y;%85G9"K]#=864*K2#*8#7N47'Qp7:m(434=47#q/#=!!

;%85G9"!H#'&*3!K!-33'+YY///N6?7#*(4N6?N@&$YC<=%8:438&67YH#7#4*:-K46(K
"#$#%&'5#63YA6$8*&65#634%YAEACKC<=%8:438&67YH#7'&67#K3&K;%8543#K;-46@#K86K.#/K0&*1N47'Q!!
!
;%85G9"!H#'&*3!;%8543#!H8717!;-4'3#*!!K!-33'+YY///N6?7#*(4N6?N@&$YC<=%8:438&67YH#7#4*:-K46(K
"#$#%&'5#63YA6$8*&65#634%YAEACK
C<=%8:438&67YrY5#(84Yb8%#7YC<=%8:438&67YH#7#4*:-YA6$8*&65#634%YAEACY:%8548(YVVKV[K*#7'&67#K3&K
:%8543#K:-46@#K86K6?7K:-4'3#*VN47-Q!
!
.&*3-#473!H#@8&64%!;%8543#!;#63#*!K!-33'+YY///N6*::N:&*6#%%N#(<Y!
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Stormwater Impacts on Communities and Transportation 

23&*5/43#*!87!3-#!/43#*!477&:843#(!/83-!4!*486!&*!76&/!#$#63!3-43!)48%7!3&!'#*:&%43#!863&!3-#!@*&<6(!46(!8673#4(!
*<67!&6!73*##37R!'4*186@!4*#47R!7'&*37!)8#%(7R!@*4$#%!%&37R!46(!&3-#*!%46(!7<*)4:#7!<638%!83!(*4867!863&!*#:#8$86@!
/43#*7!7<:-!47!73*#457R!%41#7R!46(!*8$#*7N!23&*5/43#*!-47!4!/8(#!*46@#!&)!4($#*7#!85'4:37!4))#:386@!'<=%8:!
-#4%3-R!#:&7?73#57R!3*467'&*3438&6R!46(!#:&6&58:!4:38$838#7R!=<3!(&#7!6&3!6##(!3&!/-#6!5464@#(!'*&'#*%?N!9)!
:&6386<86@!/83-!7343<7!P<&!4''*&4:-#7R!46!86:*#47#!86!'*#:8'83438&6!46(!-#4$?!'*#:8'83438&6!#$#637!4*#!%81#%?!3&!
:4<7#!5&*#!)*#P<#63!4($#*7#!85'4:37!4))#:386@!=&3-!:&55<6838#7!46(!3*467'&*3438&6!86!.#/!0&*1!2343#N!

Community Impacts 

>6(#*!643<*4%!:&6(838&67R!'*#:8'83438&6!7&417!863&!3-#!@*&<6(R!)8%3#*7!3-*&<@-!3-#!7&8%R!46(!*#:-4*@#7!3-#!
@*&<6(/43#*N!^&/#$#*R!85'#*$8&<7!7<*)4:#7R!7<:-!47!'4$#(!*&4(7R!'*#$#63!*486!46(!5#%386@!76&/!)*&5!7&4186@!
863&!3-#!@*&<6(N!G7!3-#!73&*5/43#*!*<67!&$#*!85'#*$8&<7!7<*)4:#7!%81#!*&&)7R!78(#/4%17R!*&4(7R!46(!'4*186@!%&37R!
83!'8:17!<'!%&&7#!7&8%R!'#3!/473#R!'%463!)#*38%8c#*7R!:-#58:4%7!)*&5!4<3&5&=8%#7!`@47&%86#R!5&3&*!&8%aR!-4c4*(&<7!
-&<7#-&%(!/473#!`867#:38:8(#7R!'4863R!7&%$#637a!46(!&3-#*!(#=*87!`'%4738:!=4@7R!:8@4*#33#!=<337aR!47!7-&/6!86!,4=%#!
SN!93!3-#6!(#'&7837!3-#7#!'&%%<34637!863&!*#:#8$86@!/43#*7!7<:-!47!73*#457R!%41#7!46(!*8$#*7R!:4<786@!/43#*!P<4%83?!
(#@*4(438&6R!/-8:-R!86!3<*6R!:46!:4<7#!&3-#*!#6$8*&65#634%R!7&:84%R!46(!86(<73*?!85'4:37N!

Urban Stormwater Pollutants Common Sources 

Sediments and particulates 
G35&7'-#*#R!#*&78&6R!$#-8:%#!/#4*R!86(<73*84%!
4:38$838#7!

Nutrients (nitrogen and phosphorous) G35&7'-#*#R!)#*38%8c#*7R!(#3#*@#637!

Heavy metals (zinc, lead, iron, mercury, copper, 
cadmium, chromium, nickel, manganese, 
cyanide) 

b<6@8:8(#7R!867#:38:8(#7R!@4%$468c#(!=<8%(86@!
543#*84%7R!38*#!/#4*R!5&3&*!&8%R!#6@86#!'4*37R!*<73R!
54:-86#*?R!#*&78&6R!86(<73*84%!4:38$838#7!

Hydrocarbons (petroleum products) 
2'8%%7R!%#417R!4638)*##c#R!-?(*4<%8:!)%<8(7R!47'-4%3!
7<*)4:#!%#4:-43#!

Organic Compounds (phthalate esters, phenolic 
compounds, and volatile organics) 

C#738:8(#7R!'%4738:7R!:%#46#*7!

Microorganisms (bacteria and viruses) 
;&5=86#(!7#/#*!&$#*)%&/7R!8%%8:83!:&66#:38&67R!'#3!
/473#!

Salts (sodium, magnesium and chlorides) H&4(!(#K8:86@!74%37!

 
Environmental Impacts 
.#/!0&*1!2343#!-47!4!$4*8#3?!&)!*8:-!/43#*!=&(8#7!86:%<(86@!*8$#*7!46(!73*#457R!%41#7!46(!'&6(7R!#73<4*8#7R!46(!
&:#46!:&473%86#R!4%%!&)!/-8:-!:46!=#!4($#*7#%?!4))#:3#(!=?!73&*5/43#*!*<6&))N!23&*5/43#*!:46!:4**?!6<3*8#637!3&!4!

,4=%#!SN!23&*5/43#*!'&%%<34637!`^<63786@#*aN!
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/43#*!=&(?!54186@!83!3&&!6<3*8#63!*8:-!46(!6&!%&6@#*!4=%#!3&!7<''&*3!'%463!&*!4P<438:!%8)#N!96!4((838&6R!#Q:#778$#!
683*&@#6!46(!'-&7'-&*<7!%&4(7!:46!:4<7#!4%@4%!=%&&57N!]-#6!4%@4#!(8#R!3-#?!7861!3&!3-#!=&33&5!46(!(#:&5'&7#!
86!4!'*&:#77!3-43!*#5&$#7!&Q?@#6!)*&5!3-#!/43#*N!b87-!46(!&3-#*!4P<438:!&*@468757!:466&3!#Q873!86!/43#*!/83-!
%&/!(877&%$#(!&Q?@#6!%#$#%7NV!96!4((838&6R!&3-#*!4%@4#!7'#:8#7R!%81#!=%<#!@*##6!4%@4#R!:*#43#!3&Q867!46(!=%&&57!&)!
&*@468757!3-43!4*#!:%4778)8#(!47!^4*5)<%!G%@4#!L%&&57!`^GL7a!46(!-4$#!=&3-!#:&6&58:!46(!:<%3<*4%!85'4:37N!!
^GL7!4*#!:&678(#*#(!46!#6$8*&65#634%!-4c4*(!=#:4<7#!3-#?!:46!541#!'#&'%#!78:1!/-#6!:&63458643#(!7-#%%)87-!
4*#!#43#6R!&*!/-#6!'#&'%#!=*#43-#!4#*&7&%8c#(!^GL!3&Q867!6#4*!3-#!=#4:-N!96!4((838&6R!^GL!#$#637!:46!*#7<%3!86!
3-#!:%&7<*#!&)!7-#%%)87-!=#(7R!54778$#!)87-!18%%7R!(#43-!&)!54*86#!54554%7!46(!7#4=8*(7R!46(!4%3#*438&6!&)!54*86#!
-4=83437NI!

Social Impacts 

Public Health 
23&*5/43#*!87!4%7&!4!'<=%8:!-#4%3-!877<#!/-#6!3-#!/43#*!46(!)&&(!7<''%8#7!:&63486!3&Q867R!&*!=4:3#*84R!$8*<7#7R!
'*&3&c&4R!46(!'4*4783#7R!)*&5!)#:4%!:&634586438&6!)*&5!/8%(%8)#R!%8$#73&:1R!'#37R!46(!-<546!/473#!=#:4<7#!&)!
)48%86@!7#'38:!7?73#57!46(!:&5=86#(!7#/#*!&$#*)%&/7!`;2J7aN!;2J7!4*#!7#/#*7!3-43!4*#!(#78@6#(!3&!:&%%#:3!
*486/43#*!*<6&))R!(&5#738:!7#/4@#R!46(!86(<73*84%!/473#/43#*!86!
3-#!745#!'8'#N!,-#!;2J7!3*467'&*3!4%%!&)!3-#8*!/473#/43#*!3&!4!
7#/4@#!3*#435#63!'%463R!/-#*#!83!87!3*#43#(!46(!3-#6!(87:-4*@#(!
3&!4!/43#*!=&(?N!^&/#$#*R!(<*86@!'#*8&(7!&)!-#4$?!*486)4%%!&*!
76&/5#%3R!/473#/43#*!$&%<5#!:46!#Q:##(!3-#!:4'4:83?!&)!3-#!
7#/#*!7?73#5!&*!3*#435#63!'%463!/-#*#!3-#7#!'%4637!4*#!(#78@6#(!
3&!&$#*)%&/!46(!(87:-4*@#!#Q:#77!/473#/43#*!(8*#:3%?!3&!6#4*=?!
73*#457R!*8$#*7R!&*!&3-#*!/43#*!=&(8#7NS!G!78@6!/4*686@!*#78(#637!
&)!4!(87:-4*@#!'&863!86!.#/!0&*1!87!7-&/6!86!b8@<*#!XN!G7!46!
#Q45'%#R!86!]4%1#*3&6R!J634*8&R!4!-#4$?!'*#:8'83438&6!#$#63R!
:&5=86#(!/83-!)48%86@!86)*473*<:3<*#R!:&63458643#(!(*86186@!
/43#*!/83-!AN!:&%8!46(!;45'?%&=4:3#*!D#D<68R!*#7<%386@!86!46!
#738543#(!IRSWW!8%%6#77#7!46(!7#$#6!(#43-7NT!

Recreation 
C&%%<38&6!)*&5!73&*5/43#*!*<6&))!87!3-#!5&73!)*#P<#63%?!8(#638)8#(!*#47&6!)&*!=#4:-!:%&786@7!46(!4($87&*?!(4?7R!
46(!3-#!ACG!#738543#7!3-43!5&*#!3-46!VW!3*8%%8&6!@4%%&67!&)!<63*#43#(!73&*5/43#*!541#!3-#8*!/4?!863&!&<*!
7<*)4:#!/43#*7!#4:-!?#4*NU!,-#7#!:%&786@7!4*#!5486%?!(<#!3&!3-#!'*#7#6:#!&)!-4*5)<%!=4:3#*84N!L#4:-!:%&786@7!
85'4:3!3-#!*#:*#438&64%!4:38$838#7!&)!3-&7#!@&86@!3&!3-#!=#4:-!47!/#%%!47!*#(<:#!3&<*875!*#$#6<#7N!96!4((838&6R!
'43-&@#67!)*&5!/#3!/#43-#*!85'4:37!46(!=&43!'&%%<38&6!:46!:&63*8=<3#!3&!)87-86@!*#73*8:38&67!86!46(!4*&<6(!
54*8647!46(!&3-#*!*#:*#438&64%!4*#47NZ!

Quantifying Stormwater Economic Impacts on a Community 
,-#!7&:8&K#:&6&58:!46(!#6$8*&65#634%!:&737!47!4!*#7<%3!&)!73&*5/43#*!*<6&))!4*#!(8))8:<%3!3&!P<4638)?N!,-#!
5#(8:4%!46(!%&73!'*&(<:38$83?!:&737!477&:843#(!/83-!/43#*K=&*6#!8%%6#77#7!:46!=#!78@68)8:463R!47!3-#!ACG!
#738543#7!3-43!;2J7!46(!7#'4*43#!7#/#*!&$#*)%&/7!`22J7a!:4<7#!43!%#473!URUXZ!8%%6#77#7!#$#*?!?#4*!)*&5!
*#:*#438&64%!#Q'&7<*#!43!*#:&@68c#(!*#:*#438&64%!=#4:-#7!4:*&77!3-#!:&<63*?NX!^GL!#$#637!4($#*7#%?!4))#:3!
:&55#*:84%!46(!*#:*#438&64%!)87-86@R!3&<*875R!46(!$4%<#(!-4=83437R!:*#4386@!4!78@68)8:463!85'4:3!&6!%&:4%!
#:&6&58#7!46(!3-#!%8$#%8-&&(!&)!:&4734%!*#78(#637N!G!VfXZ!.#/!o#*7#?!*#(!38(#!:4<7#(!%&77#7!#738543#(!43!5&*#!

b8@<*#!X+!.#/!0&*1!(87:-4*@#!'&863!
`>'3&/6*4(8&N&*@aN!
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3-46!sV!=8%%8&6!86!IWWW!(&%%4*7N[!G!*#'&*3!)*&5!IWWW!#738543#7!3-#!4$#*4@#!'<=%8:!-#4%3-!85'4:3!(<#!3&!7-#%%)87-!
'&87&686@!)*&5!^GL7!/47!4''*&Q8543#%?!sV!58%%8&6!'#*!?#4*!`:4<7#(!=?!'4*4%?38:R!6#<*&3&Q8:R!46(!456#78:!
7-#%%)87-!'&87&686@R!&*!C2CR!.2CR!46(!G2CR!*#7'#:38$#%?aNf!b864%%?R!4!73<(?!%&&186@!43!3-#!#:&6&58:!85'4:3!&)!
*#@8&64%!=#4:-!:%&786@7!#738543#7!3-43!3-#!O&6@!97%46(!#:&6&5?!%&73!VNT!'#*:#63!&)!837!3&<*875K*#%43#(!#:&6&58:!
4:38$83?R!*#7<%386@!86!4!%&77!&)!74%#7!34Q!*#$#6<#7!&)!sTN[!58%%8&6NVW!!!

Transportation Impacts 

J$#*!3-#!6#Q3!)#/!(#:4(#7R!-#4$?!'*#:8'83438&6!#$#637!4*#!%81#%?!3&!:4<7#!5&*#!)*#P<#63!3*467'&*3438&6!
'*&=%#57R!7<:-!47!/#43-#*K*#%43#(!5477!3*46783!(#%4?7R!3*4))8:!(87*<'38&67R!)%&&(#(!#$4:<438&6!*&<3#7R!46(!
(87*<'38&6!&)!:&673*<:38&6!4:38$838#7!46(!=<786#77!&'#*438&67R!7<:-!47!7<''%?!:-4867!46(!(#%8$#*8#7N!;-46@#7!86!
*486R!76&/)4%%R!46(!7#47&64%!)%&&(86@!:46!4%7&!85'4:3!74)#3?!46(!54863#646:#!&'#*438&67N!,*467'&*3438&6!
85'4:37!:46!86:%<(#!73*<:3<*4%R!&'#*438&64%R!46(!74)#3?!85'4:37!3&!*&4(/4?7!46(!=*8(@#7!47!/#%%!47!&$#*4%%!
85'4:3!&6!3-#!7?73#5!:4'4:83?N!

Roadways 
H&4(/4?7!4*#!4!:*838:4%!86)*473*<:3<*#!)&*!.#/!0&*1!2343#_7!#:&6&5?R!=<3!/83-!%&6@K3#*5!:-46@#7!86!:%8543#R!
546?!7343#!3*467'&*3438&6!&))8:84%7!-4$#!4!@*&/86@!:&6:#*6!3&!3-#!$<%6#*4=8%83?!&)!3-#!6438&6_7!3*467'&*3438&6!
7?73#57!46(!3-#!*&4(!6#3/&*1NVV!

Structural Impacts 
23&*5/43#*!*<6&))!&6!*&4(/4?7!:46!:4<7#!6#@438$#!85'4:37!3-*&<@-!3-#!%&77!&)!'4$#5#63!)*8:38&6!46(!
86)*473*<:3<*#!:*4:17N!96!4((838&6!3&!:4<786@!3-#!*&4(7!3&!=#!85'4774=%#R!*&4(/4?!)%&&(86@!:46!:4<7#!(46@#*&<7!
783<438&67!3-43!54?!-4*5!-<546!%8)#N!b%&&(86@!:46!/47-!4/4?!4!*&4(!3*467'&*3!6#3/&*1!46(!'&7#!4!7#*8&<7!
:-4%%#6@#!3&!*&4(!86)*473*<:3<*#R!'&3#6384%%?!%#4(86@!3&!$#-8:<%4*!4::8(#637NVI!96!4((838&6R!86:*#4786@!
'*#:8'83438&6!:&<%(!%#4(!3&!7&8%!5&873<*#!%#$#%7!=#:&586@!3&&!-8@-!46(!3-#!73*<:3<*4%!863#@*83?!&)!*&4(7!=#:&586@!
:&5'*&587#(R!%#4(86@!3&!4::#%#*43#(!(#3#*8&*438&6NVS!b864%%?R!86:*#47#(!'*#:8'83438&6!:46!4%7&!86:*#47#!'4$#5#63!
*<3386@R!4!@*&&$#!86!3-#!*&4(N!

Operational and Safety Impacts 
96:*#47#(!'*#:8'83438&6!:&<%(!*#7<%3!86!86:*#47#(!/#43-#*K*#%43#(!4::8(#637R!(#%4?7R!46(!3*4))8:!(87*<'38&67R!%&77!
&)!%8)#!46(!'*&'#*3?R!86:*#47#(!74)#3?!*8717R!46(!86:*#47#(!*8717!&)!-4c4*(&<7!:4*@&!4::8(#637NVT!,-87!:46!-4''#6!
3-*&<@-!3-#!(#@*4(438&6!&)!*&4(/4?!'#*)&*546:#!47!3*4))8:!7%&/7!(&/6R!*#7<%386@!86!*#(<:#(!*&4(/4?!:4'4:83?R!
3*4$#%!385#!(#%4?7R!46(!86:*#47#(!4::8(#63!*871!/83-!86:*#47#(!73&*5/43#*NVU!AQ:#77!73&*5/43#*!:46!)%&&(!*&4(7R!
*#7<%386@!86!*&4(!:%&7<*#7!46(!4))#:386@!3-#!&'#*438&67!&)!3-#!)<6:38&686@!/8(#*!3*467'&*3438&6!6#3/&*1N!J)!
/#43-#*K*#%43#(!*&4(/4?!:*47-#7R!XU!'#*:#63!&::<*!&6!/#3!'4$#5#63!46(!TX!'#*:#63!(<*86@!*486)4%%NVZ!!!

Maintenance Impacts 
96:*#47#(!73&*5/43#*!:46!*#7<%3!86!5&*#!)*#P<#63!*&4(!<'@*4(#7!46(!54863#646:#!7<:-!47!3-#!86734%%438&6!&)!
%4*@#*!:<%$#*37!46(!*#@<%4*!:<%$#*3!:%#46K&<37!3&!'*#$#63!/47-&<37!(<*86@!54D&*!73&*57!46(!)%&&(7N!b&*!86K
'*&@*#77!*&4(!:&673*<:38&6!'*&D#:37R!47!-#4$?!*486!#$#637!341#!'%4:#!5&*#!)*#P<#63%?R!7#$#*#!#*&78&6!:46!&::<*!
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Strategies to Mitigate Projected Increases in Stormwater Runoff 
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Green Streets 
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3&! %&/! 3*4))8:! 4*#47! '*854*8%?! =#:4<7#! &)! 7<*)4:#!
/#4*! 46(! %&4(! =#4*86@! :4'4:83?NV!t#-8:%#7! 54186@!
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4*#47!&)! %&/! 3*4))8:R! 46(! 8)!/863#*!'%&/86@! 87!
*#P<8*#(R!&6#!5<73!341#!#Q3*4!:4*#!86!&*(#*!3&!
*#(<:#! 3-#! :-46:#! &)! (454@#N! G%7&R! /863#*!
746(86@! 5<73! =#! 586854%! 86! &*(#*! 3&!
54863486!'&*&783?N!! ! !
! ! !! 

• ."/0"*1+"- :%9";*+83' C#*5#4=%#! 78(#/4%17!
4*#! :*#43#(! <38%8c86@! 3-#! 745#! 3#:-6&%&@8#7! 47!
*&4(/4?7R! 785'%?! 754%%#*! 86! 7:4%#N! ;838#7! %81#!
;#**83&R! ;4%8)&*684R! 46(!J%?5'84R!]47-86@3&6R!
-4$#!86734%%#(!'#*$8&<7!78(#/4%17!46(!'#*$8&<7!
=81#! %46#7N! C#*$8&<7! 78(#/4%1! '*&D#:37! 4*#!
#))#:38$#%?! 3-#! 745#! 47! 46?! &3-#*! '#*$8&<7!
'4$#5#63! '*&D#:3! #Q:#'3! )&*! 3-#! '&3#6384%!
864=8%83?! 3&! <7#! 4<3&543#(! 86734%%438&6!
54:-86#*?! 3-43!/&<%(! 74$#! &6! 385#! 46(! %4=&*!
:&737Nf!

!
Life Cycle 
,-#! ;-4*%#7! H8$#*! ]43#*7-#(! G77&:8438&6! 7343#7!
3-43! '#*5#4=%#! '4$#5#637! 6##(! 3&! =#! *#'4$#(!
#$#*?! VU! KIU! ?#4*7N VW !^&/#$#*R! 5&73! 73<(8#7!
4$48%4=%#! &6! '#*$8&<7! '4$#5#637! #738543#! 4!
%8)#7'46! &)! IU! ?#4*7N VV !,-#! >683#(! 2343#7!
A6$8*&65#634%! C*&3#:38&6! G@#6:?! 7343#7! 3-43! 3-#!
%8)#7'46!&)!'#*$8&<7!'4$#5#63!87!%&6@#*!3-46!3-43!&)!
85'#*$8&<7!'4$#5#63!(<#!3&!4!*#(<:38&6!&)!)*##c#K
3-4/!'#*8&(7NVI!!
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Cost 
96734%%438&6! :&737! )&*! '#*$8&<7! '4$#5#637! 4*#!
#738543#(! 3&! =#! =#3/##6! sI! 46(! sVU! '#*! 7P<4*#!
)&&3NVS!,-87! '*8:#! #738543#! 86:&*'&*43#7! 3-#! :&73! &)!
<6(#*%?86@! 86)8%3*438&6! =#(7NVT!]-8%#!543#*84%! :&737!
)&*! '#*$8&<7! 47'-4%3! 4*#! 4''*&Q8543#%?! IW! K! IU!
'#*:#63! 5&*#! 3-46! 3*4(838&64%! 47'-4%3R! 3-#! 74$86@7!
477&:843#(!/83-! *#(<:#(! 73&*5/43#*! 86)*473*<:3<*#!
87!:&5'4*4=%#! 3&! 3-#!:&73!&)!(#$#%&'86@!4!7346(4*(!
47'-4%3! '*&D#:3! /-#*#! 73&*5/43#*! 86)*473*<:3<*#! 87!
*#P<8*#(NVU!b<*3-#*5&*#R!47!'&*&<7!'4$#5#637!-4$#!
=##6! )&<6(! 3&!=#!5&*#! *#7873463! 3&!/863#*! )*##c86@!
3-46! 3-#8*! :&6$#638&64%! :&<63#*'4*3R! 3-87! 4%%#$843#7!
3-#!:&73!477&:843#(!/83-!(#8:86@!*&4(7NVZ!
 
Implementation Timeframe 
,-#! 385#! 83! 341#7! 3&! 86734%%! 4! '#*$8&<7! 7<*)4:#!/8%%!
(#'#6(!&6!3-#!3?'#!&)!#Q87386@!7<*)4:#R! 3-#!7343#!&)!
3-#! 7<=7<*)4:#R! 46(! 3-#! 78c#! &)! 3-#! '*&D#:3N! 93! 87!
:&55&6!)&*!4!'#*$8&<7!'4$#5#63!'4*186@!%&3!3&!=#!
:&673*<:3#(! 86! :&6D<6:38&6!/83-! 6#/! :&673*<:38&6R!
3-#*#=?!54186@! 3-#! 385#%86#! )&*! 3-#! '4$#5#63! 3-#!
745#!)&*!3-#!&$#*4%%!:&673*<:38&6NVX!9)!3-#!7<=7<*)4:#!
6##(7! 3&! =#! 58Q#(! 86! 4! /4?! 3&! 86:*#47#! '&*&783?R!
3-87! /8%%! 4((! 385#R! 47! /8%%! 3-#! 6##(! 3&! 86734%%! 4!
7<=7<*)4:#!(*486!'8'#N 

Maintenance 
96! &*(#*! 3&! '*#$#63! :%&@@86@R! '#*5#4=%#! 7<*)4:#7!
6##(!3&!=#!$4:<<5!7/#'3!3-*##!3&!)&<*!385#7!4!?#4*!
43!4''*&Q8543#%?!sIWW!3&!sUWW!'#*!-4%)K4:*#!7<*)4:#!
4*#4! '#*! ?#4*N V[ !96! 4((838&6! 3&! $4:<<586@! 46(!
'*#77<*#! /47-86@! `/-#6! 4''*&'*843#aR! 3-#!
86)8%3*438&6! *43#7! &)! 4! '*&D#:3! 7-&<%(! =#! :-#:1#(! 43!

%#473!&6:#!4!?#4*R!46(!3-#6!4((838&64%%?!47!6##(#(R!
(#'#6(#63! &6! 73&*5! #$#637NVf!! ,-#! '#*)&*546:#! &)!
3-#! '4$#5#63! 87! (#'#6(#63! &6! 54863#646:#!
4:38$838#7! 46(! 3-#! &'#*43&*_7! <6(#*7346(86@! &)! 3-#!
85'4:37! &)! &3-#*! *&4(! 47'#:37! 7<:-! 47! %&&7#! 7&8%NIW!
]-#6! '#*$8&<7! '4$#5#637! 4*#! 6&3! 54863486#(!
'*&'#*%?R! (#:*#47#(! '&*&783?! &::<*7! <638%! 3-#!
7<*)4:#!87!6&!%&6@#*!'#*5#4=%#N!
 
Impacts 
!"#"$%&3' 96!4((838&6!3&!*#(<:86@!73&*5/43#*!*<6&))!
46(!)%&&(!*871R!'#*$8&<7!'4$#5#637!:46!*#(<:#!3-#!
-#43! 87%46(!#))#:3!/-#6!6&3!<786@!'#*$8&<7!47'-4%3!
=?! #%85864386@! (4*1R! -#43K4=7&*=86@! 7<*)4:#7N IV!
C#*5#4=%#! '4$#5#63! :46! 4%7&! '*#$#63!
-?(*&'%4686@! =?! 863#*:#'386@! 46(! 3#5'&*4*8%?!
*#348686@!/43#*NII!C#*$8&<7! '4$#5#63! 4%%&/7!/43#*!
3&! =#! 643<*4%%?! :%#467#(g! (<*86@! 3-#! 86)8%3*438&6!
'*&:#77R! 47! /43#*! '#*:&%43#7! 3-*&<@-! <6(#*%?86@!
7&8%7R! '&%%<34637! 4*#! *#5&$#(N! b864%%?R! '#*$8&<7!
*&4(/4?7!4*#!*#:&@68c#(!47!46!#))#:38$#!5#3-&(!)&*!
5##386@!ACG!*#P<8*#5#637!)&*!C-47#!99!&)!3-#!;%#46!
]43#*! G:3! 46(! )&*! *#(<:86@! 3-#! 3&34%! 54Q85<5!
(48%?! %&4(! `,E"Oa! &)! /43#*! *<6&))N IS !,&34%!
54Q85<5!(48%?! %&4(! 87! 3-#!54Q85<5!45&<63!&)!4!
'&%%<3463! 3-43! 4! /43#*=&(?! :46! *#:#8$#! 46(! 738%%!
74)#%?!5##3!/43#*!P<4%83?!7346(4*(7NIT!
 
()*++"#,"3: O&:438&6!)&*!'&*&<7!'4$#5#637!:46!=#!
:-4%%#6@86@!47!3-#?!)<6:38&6!&'3854%%?!/-#6!'%4:#(!
&6! 7-4%%&/! 7%&'#7! 4=&$#! 7&8%7! /83-! '#*5#4=8%83?!
*43#7!@*#43#*!3-46!NIU!86:-#7!'#*!-&<*NIU ^&/#$#*R!83!
87!@#6#*4%%?! *#:&55#6(#(! 3&!=<8%(!'#*$8&<7! *&4(7!
&6!4!7%&'#!&)!U!'#*:#63!&*! %#77!=#:4<7#!/43#*!)%&/7!
4%&6@! 3-#! :-&1#*! :&<*7#! <6(#*@*&<6(R! '4*4%%#%! 3&!
3-#! 7<*)4:#R! 46(! :46! :4<7#!/47-&<37! 8)! 3-#! )%&/!&)!
/43#*! 87! 3&&! *8@&*&<7NIZ!! ,-#! :-&1#*! %8#7! (8*#:3%?!
=#%&/! 3-#! '#*$8&<7! 7<*)4:#! 46(! 7#*$#7! 3&! 734=8%8c#!
3-#! <''#*! '#*5#4=%#! 7<*)4:#NIX!,-#*#! 4*#! 3/&! $834%!
%&:438&6! :&6:#*67! 3&! 4$&8(! /-#6! '%46686@! 4!
'#*5#4=%#! 7<*)4:#! '4$#5#63! '*&D#:3! 3&! '*&3#:3!
@*&<6(/43#*! P<4%83?N! b8*73R! 3-#! '*&D#:3! 7-&<%(! 6&3!
=#! %&:43#(!6#4*! 4*#47! &)! -8@-!'4*38:<%43#!5433#*! &*!
4*#47! '*&6#! 3&! :-#58:4%! 7'8%%7N! 2#:&6(R! 83! 87!

b8@<*#!fN!C%4738:!'4$#*7!`>68$#*783?!&)!
;&66#:38:<3R!.AEJaN!
!
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SU 

 

  

*#:&55#6(#(! 3-43! '#*$8&<7! '4$#5#63! =#!
:&673*<:3#(! 4=&$#! 4! %&/! /43#*! 34=%#R! &*! /83-!
7<))8:8#63!7'4:#!=#3/##6!7<*)4:#!46(!/43#*!34=%#R!7&!
3-43! /43#*! )8%3*438&6! 87! 6&3! 86-8=83#(! =?! 3&&! 5<:-!
/43#*!&*!4!7<=7<*)4:#!)%&&(NI[!!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

V!;%4*1R!E4*1N!E11#&8*'%(!"#:%11#"(#:(X%'B*+@(H&#B#,RL(
<+8I%"18'R(#:(9B#"8@*!E&%%?!247&N!I!.&$#5=#*!
IWVIN!

I!8=8(!
S!H&=#*3!EN!H&7##6R!CNANR!C-N"N!46(!,-&547!CN!L4%%#73#*&R!

C-N"R!CNAN!6N(N!>.^!23&*5/43#*!;#63#*!
>68$#*783?!&)!.#/-45'7-8*#N!SW!2#'3#5=#*!
IWVIN!
l-33'+YY///N<6-N#(<Y<6-7:Y783#7Y<6-N#(<N<6-7
:Y)8%#7Y'<=7m7'#:7m86)&Y64'4m'4mUmW[m754%%N'()
nN!

T!,-#!;&6:*#3#!.#3/&*1N!.%+(='"*'%,8%1(:#"(H+17"8+,(*(
=7&&%11:7B(!%"I8#71(>#+&"%'%(F+1'*BB*'8#+(N!6N(N!IX!
J:3&=#*!IWVIN!
l-33'+YY///N:&6:*#3#6#3/&*1N:&5Y'#*$8&<7Y867
34%%438&6K38'7N-35%nN!

U!iC#*54=%#!C4$#*7Ni!6N(N!VX!.&$#5=#*!IWVIN!
l-33'+YY///N#'4N@&$Y&4863*63Y73&*5/43#*Y'4$#
*7N-35nN!

Z!>68$#*783?!&)!;&66#:38:<3R!.AEJN!d.AEJv7!C%4686@!
)&*!23*&5/43#*!E464@#5#63Ne!IWVI!SWK
2#'3#5=#*N!
l-33'+YY6#5&N<:&66N#(<Y3&&%7Y73&*5/43#*Y'4$#
5#637N-35nN!

X!8=8(!
[!8=8(!
f!L#46R!"*N!A=46N!!"#:%11#"L(G%D*"'/%+'(#:(H+,8+%%"8+,(*'(

H*1'(>*"B#+8*(<+8I%"18'R!IWVI!
VW!;-4*%#7!H8$#*!]43#*7-#(!G77&:8438&6N!!%"/%*0B%(

!*I%/%+'N!IWW[!2#'3#5=#*N!IWVI!SK.&$#5=#*N!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

VV!,-#!O&/!95'4:3!"#$#%&'5#63!;#63#*R!96:N!iO&/!
95'4:3!"#$#%&'5#63!)&*!L8@!L&Q!H#348%#*7Ni!
.&$#5=#*!IWWUN!
l///N%&/85'4:3(#$#%&'5#63N&*@nN!

VI!i.438&64%!C&%%<3463!"87:-4*@#!A%8586438&6!2?73#5!
`.C"A2aNi!6N(N!S!.&$#5=#*!IWVIN!
l-33'+YY:)'<=N#'4N@&$Y6'(#7Y73&*5/43#*Y5#6<&
)=5'7Y86(#QN:)5p4:38&6q=*&/7#\H=<33&6q(#348
%\=5'qVSUnN!

13 t8*@8684!"#'4*35#63!&)!;&67#*$438&6!46(!H#:*#438&6R!
iA8",8+8*(G>C(='#"/3*'%"(G%18,+(=D%&8:8&*'8#+(2#J(
aJ(!%"/%*0B%(!*I%/%+'Jb(E4*:-!VR!IWVVN 

VT!;-4*%#7!H8$#*!]43#*7-#(!G77&:8438&6R!IWW[!
VU!>68$#*783?!&)!.#/!^45'7-8*#!23&*5/43#*!

;#63#*N!!#"#71(E1D;*B'(!*I%/%+'(:#"(='#"/3*'%"(
)*+*,%/%+'N!6N(N!IWVI!2#'3#5=#*N!
l-33'+YY///N<6-N#(<Y<6-7:Y783#7Y<6-N#(<N<6-7
:Y)8%#7Y'<=7m7'#:7m86)&Y'&*&<7m47-'4%3m)4:3m7-#
#3N'()n!

VZ!H&7##6!46(!L4%%#73#*&R!IWVI!
VX!L#46R!IWVI!
V[!;-4*%#7!H8$#*!]43#*7-#(!G77&:8438&6!
Vf!L#46R!IWVI!
IW!;%4*1!
IV!E4%#:R!2<c466#N!i23&*5!]43#*!E464@#5#6!86!3-#!;83?!

&)!;-8:4@&Ni!6N(N!;83?!&)!;-8:4@&!"#'4*35#63!&)!
A6$8*&65#63N!T!J:3&=#*!IWVIN!

II!;%4*1R!IWVI!
IS!H&7##6!46(!L4%%#73#*&R!IWVI!
IT!X*'%"-(.#'*B()*N8/7/(G*8BR(S#*@N!6N(N!IX!J:3&=#*!IWVIN!

l-33'+YY/43#*N#'4N@&$Y%4/7*#@7Y%4/7@<8(46:#Y:
/4Y35(%Y86(#QN:)5nN!

IU!;-4*%#7!H8$#*!]43#*7-#(!G77&:8438&6!
IZ!L4%%#73#*&R!"*N!,-&547N!G8"%&'#"(#:(';%(<2T(='#"/3*'%"(

>%+'%"L(E11#&8*'%(!"#:%11#"(<+8I%"18'R(#:(2%3(

T*/D1;8"%!E&%%?!247&N!Z!.&$#5=#*!IWVIN!
IX!H457#?K]47-86@3&6!E#3*&!]43#*7-#(!"873*8:3N!!#"#71(

E1D;*B'(!*"58+,(S#'N!6N(N![!.&$#5=#*!IWVIN!
l-33'+YY///N*/5/(N&*@Y$#*38:4%Y283#7YjXLGLT
fS"AXKbZ;LKTGU[KGbAWK
UZ"[W"S[;"ITjX"Y<'%&4(7YjXLTfU;[UX"K
bA"SKTWfAKLU[GKAZGVZ"[IX"AGjX"NC"bnN!

I[!;*#586R!C-8%N!E1181'*+'(>;8%:(>8I8B(H+,8+%%"L(!#"'(
E7';#"8'R(#:(2%3(4#"5(*+@(2%3(Q%"1%R!E&%%?!247&N!
IW!.&$#5=#*!IWVIN!

 

Additional Pervious Roadways 
Resources 

.438&64%!H#4(?!E8Q#(!;&6:*#3#!G77&:8438&6!
K!-33'+YY///N'#*$8&<7'4$#5#63N&*@Y!

i23&*5/43#*+!C#*$8&<7!C4$#5#63i!K!
-33'+YY///N%41#7<'#*8&<*73*#457N&*@!

,-#!;&6:*#3#!.#3/&*1!K!
-33'+YY///N:&6:*#3#6#3/&*1N:&5!
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Bioretention/Bioswales 

 
Description 
L8&*#3#638&6!87!4!3#**#73*84%K=47#(!/43#*!P<4%83?!46(!
P<46383?!:&63*&%!'*4:38:#!3-43!<7#7!'%4637R!7&8%7R!46(!
58:*&=#7! )&*! 3-#! *#5&$4%! &)! '&%%<34637! 46(!
*#3#638&6! &)! 73&*5/43#*N V L8&*#3#638&6R! 46(! 86!

'4*38:<%4*! =8&7/4%#7R! :46!=#!$4%<4=%#! 73*43#@8#7! )&*!
3-#! "J,! 46(! 3-&7#! *#7'&678=%#! )&*! 3&/6K&/6#(!
3*467'&*3438&6! 86)*473*<:3<*#! 3&! 85'%#5#63! 47! 3-#?!
4*#! #))#:38$#! /-#6! 86734%%#(! 6#Q3! 3&! *&4(/4?7! =?!
(8$#*386@!73&*5/43#*!4/4?!)*&5!3-87!86)*473*<:3<*#N!
]83-!=8&*#3#638&6R! 73&*5/43#*! *<6&))! 87!4%%&/#(! 3&!
)%&/!3-*&<@-!$#@#343#(!'43-/4?7!3&!%&:438&67!7<:-!
47! '%463#*7! &*! &'#6K7'4:#! $#@#3438&6! /-#*#! /43#*!
:46! =#! -#%(! 46(! #83-#*! #$4'&*43#! &*! )8%3#*! 863&!
@*&<6(/43#*! 7<''%8#7N! ,-87! -#%'7! 3&! 5838@43#! 3-#!
:-4%%#6@#7! 477&:843#(! /83-! 86:*#47#(! '*#:8'83438&6!
=?! *#(<:86@! 3-#! 45&<63! &)! *<6&))! 3-43! *#4:-#7! 3-#!
7#/#*!7?73#5!86!4!643<*4%!/4?NI-

2/4%#7!4*#!&'#6!:-466#%7!%&:43#(!6#Q3!3&!*&4(/4?7!
3-43!4*#!<7#(!3&!5&$#!73&*5/43#*N!^&/#$#*R!<6%81#!
3*4(838&64%!@*#?!86)*473*<:3<*#R!3-#?!4*#!=<8%3!&<3!&)!
7&8%! 46(! $#@#3438&6N! ,-#?! #6:&<*4@#! 86)8%3*438&6R!
*#(<:86@! 3-#! 45&<63! &)! 73&*5/43#*! /-8:-!
<%38543#%?! *#4:-#7! 3-#! 7#/#*! 7?73#5R! :&63*8=<386@!
3&! 3-#! *#:-4*@86@! &)! @*&<6(/43#*! 7&<*:#7R! 46(!
47787386@! 86! '&%%<38&6! :&63*&%! =?! 4%%&/86@! )&*!
643<*4%!)8%3*438&6!=?!/4?!&)!$#@#3438&6!5&(8)8:438&6R!
%81#!3*##7R!7-*<=7R!&*!'&6(7NS-

 

U?8#13*B%1(*"%(*1(&B#1%('#(*(+*'7"*B(1R1'%/(*1(3%(&*+(

,%'(#+(*(2%3(4#"5(>8'R(1'"%%'JW!K!.#33#!;&5'3&6R!
^#4(R!M*##6!96)*473*<:3<*#!"8$878&6R!.#/!0&*1!
;83?!C4*17!"#'4*35#63!`H&7#6=%<5a!

b8@<*#!VWN!,-87!=8&7/4%#R!%&:43#(!86!o4548:4!L4?R!
h<##67R!-#%'7!3&!:&63*&%!3-#!)%&/!&)!73&*5/43#*!
*<6&))!46(!(#:*#47#!%&:4%8c#(!)%&&(86@!`>%45aN!

Case Study - Dean Street Bioswales: 
Brooklyn, New York 
,-#!"#46!23*##3!L8&7/4%#7!86!3-#!L&#*<5!
^8%%!7#:38&6!&)!L*&&1%?6!/#*#!:&673*<:3#(!86!
IWVV!47!'4*3!&)!3-#!.0;!M*##6!96)*473*<:3<*#!
C%46N!,-#7#!=8&7/4%#7!/#*#!4638:8'43#(!3&!
4((*#77!3-#!877<#!&)!)%&&(86@!86!3-#!
M&/46<7!;464%!/43#*7-#(N!G7!4!D&863!
'*&D#:3R!3-#!"#'4*35#63!&)!A6$8*&65#634%!
C*&3#:38&6R!86!:&6D<6:38&6!/83-!3-#!
"#'4*35#63!&)!C4*17!46(!H#:*#438&6!46(!3-#!
"#'4*35#63!&)!,*467'&*3438&6R!)<6(#(!3-#!
=8&7/4%#7!`041&/8:caN!,-#!'*&D#:3!:&678737!
&)!)&<*!=8&7/4%#7!3-43!4*#!IW!)##3!%&6@!=?!U!
)##3!/8(#!46(!U!)##3!(##'N!,-#!'837!4*#!
$#@#343#(!/83-!3*##7!46(!863#6(#(!3&!*#3486!
73&*5/43#*!%&6@!#6&<@-!)&*!83!3&!7##'!863&!
3-#!@*&<6(N!A4:-!73*<:3<*#!87!(#78@6#(!/83-!
3/&!:<*=!:<37R!7&!3-43!/43#*!:46!:&5#!86!&6!
&6#!#6(R!@#3!4=7&*=#(!=?!3-#!(8*3R!'%4637R!
46(!3*##!`86!4((838&6!3&!3*4$#%86@!3-*&<@-!
@*4$#%!46(!4!)8%3#*86@!6#3aR!46(!46?!
*#548686@!/43#*!:46!%#4$#!3-*&<@-!3-#!&3-#*!
:<*=!:<3!3&!@&!863&!3-#!7#/#*!`041&/8:caN!
A4:-!=8&7/4%#!87!(#78@6#(!3&!-46(%#!VR[XW!
@4%%&67!&)!73&*5/43#*!'#*!73&*5!`.#/!0&*1!
;83?!"#'4*35#63!&)!A6$8*&65#634%!
C*&3#:38&6aN!A4:-!'83!:&73!4*&<6(!sVZWW!
`041&/8:caN!!
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Life Cycle 
,-#! %8)#7'46! &)! 4! =8&*#3#638&6! =4786R! 86:%<(86@!
7/4%#7R!87!477<5#(!3&!=#!SW!?#4*7N!G)3#*!3-87!%8)#7'46!
-47!=##6!7<*'477#(R!3-#!=8&*#3#638&6!=4786!54?!)4:#!
*#5&$4%!&*!*#'%4:#5#63NT!!

Cost!
;&737! 4*#! (#'#6(#63! <'&6! 3-#! 78c#! &)! 3-#!
=8&*#3#638&6! '*&D#:3N! 9)! 3-#*#! 87! 4! 6##(! 3&! '<*:-47#!
%46(R!'%4637R!46(!$#@#3438&6!3&!48(!86!3-#!86)8%3*438&6!
'*&:#77R! 3-#! :&737!/8%%! 4%7&!=#!(#'#6(#63!<'&6! 3-#!
3?'#7!46(!477&:843#(! :&737!&)! #4:-!'%463! 47!/#%%! 47!
3-#!%46(!$4%<#N!!
 
Implementation Timeframe 
,-#! 86734%%438&6! &)! 4! =8&7/4%#! 87! 7<=7346384%%?!
86)%<#6:#(!=?!%&:438&6N!!96!4*#47!/-#*#!783#!%&@8738:7!
'*#7#63! 78@68)8:463! (#5&%838&6! /&*1! &*! -4$#!
:&5'%8:43#(!#6@86##*86@!&*!'#*583386@!:&5'&6#637R!
(#%8$#*?!:&<%(!341#!&6#!?#4*!&*!5&*#N!!96!4*#47!/83-!
%#77!:&5'%8:43#(!:8*:<57346:#7R! 83!:&<%(! 341#! D<73!4!
)#/!/##17NU!Z!

Maintenance 
H&<386#! '#*8&(!54863#646:#! 87! 6#:#774*?! =<3! &6%?!
3&! 3-#! 745#! #Q3#63! 3-43! 4!643<*4%! %46(7:4'#!/&<%(!
*#P<8*#N! E4863#646:#! :&678737! &)! 867'#:386@!
73*<:3<*#7!*#@<%4*%?!)&*!#*&78&6!&*!*#'48*7R!7#(85#63!
*#5&$4%R!5<%:-!*#'%#687-5#63R!46(!*#'%4:#5#63!&)!
'%4637!&*!3*##7!3-43!4*#!#83-#*!(#4(!&*!(873*#77#(NX!

Impacts 
!"#"$%&3"!95'*&$#(!/43#*!P<4%83?!46(!@*&<6(/43#*!
*#'%#687-5#63!4*#!=&3-!=#6#)837!&)!86734%%86@!4!7/4%#!
4%&6@! *&4(/4?7N! ]43#*! 87! 643<*4%%?! '<*8)8#(! 47! 83!
'477#7! 3-*&<@-! 7&8%7! 863&! <6(#*@*&<6(! 4P<8)#*7!
/83-!7&8%7!4:386@!47!)8%3#*7N[!

()*++"#,"3"! L8&*#3#638&6! '*&D#:3! 783#7! 5<73! =#! 78Q!
)##3!&*!5&*#!4=&$#!3-#!/43#*!34=%#Nf!,-87!87!=#:4<7#!

46?! 7'4:86@! %#77! 3-46! 78Q! )##3! =#3/##6! 3-#! /43#*!
34=%#! 46(! 7&8%! 7<*)4:#! )48%7! 3&! '*&$8(#! 7<))8:8#63!
/43#*!'<*8)8:438&6N!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

V!"#'4*35#63!&)!A6$8*&65#634%!H#7&<*:#7R!,-#!C*86:#!
M#&*@#v7!;&<63?!E4*?%46(N!iL8&*#3638&6!
E46<4%Ni!"#:#5=#*!IWWfN!
l-33'+YY///N'*86:#@#&*@#7:&<63?5(N@&$YM&$#
*65#63YG@#6:?96(#QY"AHYA2MYL8&*#3#638&6Y'(
)YL8&*#3#638&6jIWE46<4%mIWWfjIWt#*78&6N'()n
N!

I!8=8(!
S!E:O4<@-%86R!o&-6N!i.0;!L8&7/4%#7!C8%&3!C*&D#:3!

95'*&$#7!23&*5/43#*!E464@#5#63Ni!IWVIN!
T!,-#!O&/!95'4:3!"#$#%&'5#63!;#63#*R!96:N!iO&/!

95'4:3!"#$#%&'5#63!)&*!L8@!L&Q!H#348%#*7Ni!
.&$#5=#*!IWWUN!
l///N%&/85'4:3(#$#%&'5#63N&*@nN!

U!b%?66R!F#$86!E4*386N!HI*B7*'8#+(#:(K"%%+(F+:"*1'"7&'7"%(
!"*&'8&%1(718+,(S8:%(>R&B%(E+*BR181N!,-#787N!;&%%#@#!
&)!A6@86##*86@R!t8%%46&$4!>68$#*783?N!t8%%46&$4+!
F#$86!E4*386!b%?66R!IWVVN!

Z!M&5#*?R!o46#N!?7"B8+,*/%(>#//%"&8*B(G81'"8&'(!*"58+,(S#'(
*+@(='"%%'(!"#$%&'!;-4*%#7!E!245<%N!L<*%86@45#R!
IVWI!VVKJ:3&=#*N!

X!,-#!O&/!95'4:3!"#$#%&'5#63!;#63#*R!96:N!
[!"#'4*35#63!&)!A6$8*&65#634%!H#7&<*:#7R!C*86:#!

M#&*@#_7!;&<63?!E4*?%46(!
f!,-#!O&/!95'4:3!"#$#%&'5#63!;#63#*R!96:N 

Additional Bioretention/Bioswales 
Resources 

.#/!o#*7#?!23&*5/43#*!L#73!E464@#5#63!
C*4:38:#7!E46<4%!K!
-33'+YY///N6D73&*5/43#*N&*@Y=5'm546<4%IN
-35!

.&*3-!;4*&%864!2343#!;&&'#*438$#!AQ3#678&6!K!
-33'+YY///N=4#N6:7<N#(<Y73&*5/43#*YC<=%8:4
38&6b8%#7Y.]hAC6&3#7IWWSN'()!
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Rain Gardens 

Description 

H486! @4*(#67! 4*#! @#6#*4%%?! %4*@#*! 86! 78c#! 3-46!
=8&7/4%#7!46(!4*#!4!73*43#@?!<7#)<%! )&*!:&55<683?!
477&:8438&67R!/-8:-! :46!4%%&:43#! %46(! 3&!477873!/83-!
73&*5/43#*! 5464@#5#63N! G! *486! @4*(#6! 87!
(#78@6#(! 3&! 5464@#! *486! #$#637! &)! WNU! 86:-#7! '#*!
-&<*R! =<3! :46! =#! (#78@6#(! )&*! -8@-#*! *43#7! &)!
*486)4%%! 8)! (#3#*586#(! 6#:#774*?N! ,-87! 87!
4::&5'%87-#(! =?! 86:*#4786@! 3-#! 78c#! &)! 3-#!

86734%%438&6! &*! =?! <786@! 5&*#! $#@#3438&6R! )&*!
#Q45'%#! %4*@#! 3*##7! 3&! 863#*:#'3! 46(! 3*4'! *486)4%%!
46(! *<6&))N! G''*&'*843#%?! 78c#(R! 3-#?! -4$#! 3-#!
:4'4=8%83?! &)! -&%(86@! <'! 3&! VI! 86:-#7! &)! /43#*! 86!
3-#8*! 7<*)4:#! =4786! 4/48386@! 86)8%3*438&6! 46(!
#$4'&*438&6R! )&*! '#*8&(7! &)! <'! 3&! XI! -&<*7N! H486!
@4*(#67! -4$#! 4! @*#43#*! #5'-4787! &6! 73&*4@#! &)!
73&*5/43#*! *<6&))! 3-*&<@-!643<*4%! 86)8%3*438&6!=<3R!
86! 7&5#! :47#7R! 3-#?!54?! =#! <7#(!/83-! <6(#*%?86@!
:&6$#638&64%! 73&*5! 7#/#*! :&6$#?46:#!
86)*473*<:3<*#NV!

Life Cycle 
,-#!<7#)<%! %8)#! &)! *486! @4*(#67! 87! 3-&<@-3! 3&! =#! SW!
?#4*7N!]-#6!3-#?!*#4:-!3-#!#6(!&)!3-#8*!<7#)<%!%8$#7R!
3-#?! 54?! =#! *#38*#(! =?! *#5&$4%N! H#38*#5#63! :&737!
4*#!4!)<6:38&6!&)! 3-#!78c#!&)! 3-#! 86734%%438&6!=<3!4*#!
@#6#*4%%?! *#73*8:3#(! 3&! *#5&$4%! 46(! (87'&74%! 46(!
'&778=%?!*#<7#!47!:%#46!)8%%NI!

Cost 
,-#! :&73! &)! 86734%%86@! 3-87! 7&*3! &)! @*##6!
86)*473*<:3<*#!87!(8*#:3%?!*#%43#(!3&!3-#!'4*38:<%4*7!&)!
3-#! @8$#6! %&:438&6N! 96! -8@-%?! <*=46! 4*#47R! /-#*#!
*#5&$4%!&)!#Q87386@!'#*$8&<7!7<*)4:#!46(!*#%&:438&6!
&)!<38%838#7!54?!=#!86$&%$#(R!:&737!54?!=#!47!-8@-!47!
sfW! '#*! 7P<4*#! )&&3N S !96! %#77! <*=468c#(! 4*#47R!

86734%%438&6! :&737! &6! @*##6! )8#%(! 783#7! 4*#! 47! %&/! 47!
sU! 3&! sVU! '#*! 7P<4*#! )&&3NTUZ!,-&7#! '*8:#7! 4*#! 4%%!
86:%<78$#!&)!(#78@6!46(!:&673*<:38&6!:&737N!J$#*4%%R!
(#$#%&'5#63! :&737! 4*#! %&/#*! 3-46! 3*4(838&64%! =#73!
5464@#5#63!'*4:38:#7!=?!47!5<:-!47!If!'#*:#63NX!

Implementation Timeframe 
,-#! 86734%%438&6! &)! 4! *486! @4*(#6! 87! 7<=7346384%%?!
86)%<#6:#(!=?!%&:438&6N!96!4*#47!/-#*#!783#!%&@8738:7!
'*#7#63! 78@68)8:463! (#5&%838&6! /&*1! &*! -4$#!
:&5'%8:43#(!#6@86##*86@!&*!'#*583386@!:&5'&6#637R!
(#%8$#*?!:&<%(!341#!&6#!?#4*!&*!5&*#N!!96!4*#47!/83-!
%#77! :&5'%8:43#(! :8*:<57346:#7R! 83! :46! 341#!47! %833%#!
47!4!)#/!/##17N[f!

Case Study – Serramonte Main Library: 
Daly City, California 
2#**45&63#!E486!O8=*4*?!87!%&:43#(!86!"4%?!
;83?R!246!E43#&!;&<63?R!;4%8)&*684N!,-87!
)4:8%83?!-4(!:-*&68:!'*&=%#57!5464@86@!
73&*5/43#*R!/-8:-!43!385#7!*#7<%3#(!86!
)%&&(86@!&)!3-#!5486!#63*46:#!4*#4N!96!IWWf!4!
'*&D#:3!/47!:&5'%#3#(!86734%%86@!)&<*!*486!
@4*(#67!46(!4!=8&7/4%#N!,-#!3&34%!@*##6!
86)*473*<:3<*#!7?73#5!:&678737!&)!TRZWW!
7P<4*#!)##3R!/-8:-!/47!)&*5#*%?!%4/6!4*#4N!
,-#!5#47<*#7!#5'%&?#(!-4$#!=##6!
7<::#77)<%!86!(#4%86@!/83-!-#4$?R!7#47&64%!
*486!#$#637N!,-#!86734%%438&6!-47!7<::#77)<%%?!
5838@43#(!73&*5/43#*!)*&5!4!SWK?#4*!73&*5!
#$#63!`M&5#*?aN!,&34%!'*&D#:3!:&73!/47!
sTIWRWWWN!#P<4386@!3&!sfV!'#*!7P<4*#!)&&3!&)!
=8&7/4%#7!46(!*486!@4*(#6!86734%%#(N!!
b<6(86@!/47!&=3486#(!3-*&<@-!4!
:&5=86438&6!&)!'*854*8%?!;83?!5&6#?!
:&5=86#(!/83-!4!5&3&*!$#-8:%#!*#@873*438&6!
34Q!`246!b*46:87:&!A73<4*?!C4*36#*7-8'aN!96!
4((838&6R!86)%<#63Y#))%<#63!3#7386@!-47!7-&/6!
3-43!3-#!86734%%438&6!*#(<:#7!54D&*!'&%%<34637!
86!3-#!5464@#(!73&*5/43#*!=?!47!5<:-!47!
ff!'#*:#63N!

X;8B%(c*+d(8+@8I8@7*B("*8+(,*"@%+(/*R(1%%/(B85%(*(

1/*BB(&#+'"807'8#+L(&#BB%&'8I%BRL("*8+(,*"@%+1(&*+(

D"#@7&%(3*'%"(e7*B8'R(0%+%:8'1N!B!>68$#*783?!&)!
H-&(#!97%46(!`>68$#*783?!&)!H-&(#!97%46(a!
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Maintenance!
E4863#646:#! &)! *486! @4*(#67! 87! 586854%! 46(!
:&678737! &)! *#5&$86@! (#=*87R! 86$478$#! '%4637R! 46(!
/&&(?! '%463! 543#*84%N! G7! 86734%%438&67! 4*#! 4=&$#!

@*&<6(R! 3-#?! 4*#! *#4(8%?! &=7#*$4=%#! 46(! 3-#*#)&*#!
#478#*!3&!4::#77!46(!54863486!86!:&5'4*87&6!3&!@*#?!
86)*473*<:3<*#!<6(#*@*&<6(NVW!96!7&5#!:%8543#7!83! 87!
6#:#774*?!3&!/43#*!3-#!$#@#3438&6!47!6##(#(!)&*!3-#!
)8*73! ?#4*! &*! 3/&! &)! %8)#! 3&! #67<*#! 83! 87! /#%%!
#734=%87-#(NVV!b&%%&/86@! 3-43R!54863#646:#! 87! 4! )#/!
546K-&<*7! '#*! ?#4*! )&*! /##(86@! 46(! *#5&$86@!
(#=*87NVI!

Impacts 
!"#"$%&3+!H486!@4*(#67!4*#! #))#:38$#!43! 7%&/86@! 3-#!
*43#!&)!*<6&))!)*&5!'#*$8&<7!7<*)4:#7!*#7<%386@!)*&5!
73&*5! #$#637N VS !L#:4<7#! 3-#?! 4*#! :4'4=%#! &)!
:4'3<*86@! *<6&))! /83-! 7&8%! 86)8%3*438&6R! 3-#?! 54?!
*#(<:#!3-#!$&%<5#!&)!/43#*!#63#*86@!3-#!3*4(838&64%!
73&*5/43#*! 5464@#5#63! 7?73#5! 46(! 86:*#47#!
@*&<6(/43#*! *#:-4*@#N! ]43#*! =#86@! (87:-4*@#(!
)*&5! 3-#7#! 86734%%438&67! -47! =##6! 7-&/6! 3&! *#(<:#!
%#$#%7! &)! 5#34%7R! -?(*&:4*=&67R! C;LR! 7<7'#6(#(!
7&%8(7R!46(!&*@468:!'&%%<34637!=?!XWK[W!'#*:#63NVT!96!
4((838&6! 3&! 3-#! 346@8=%#! =#6#)837R! 3-#*#! 4*#! )<*3-#*!
=#6#)837! *#7<%386@! )*&5! 85'*&$#(! 4#73-#38:7R!
#(<:438&64%R!46(!*#:*#438&64%!&''&*3<6838#7N!

()*++"#,"3'-,-#!:4'834%!:&737!477&:843#(!/83-!3-#7#!
86734%%438&67! 4*#! 7&5#385#7! 47! -8@-! 47! sVWW! '#*!
7P<4*#! )&&3NVU!,-#*#! 87! 4%7&! 4!'<=%8:! -#4%3-! :&6:#*6!
3-43!7346(86@!/43#*!/8%%!4%%&/!5&7P<83&#7!3&!=*##(N!
,-87! 87! <7<4%%?! 6&3! 4! '*&=%#5R! 3-&<@-R! 47! 5&73!
)4:8%838#7! 4*#!(#78@6#(! 3&! -&%(! 7<*)4:#!/43#*! )&*! XI!
-&<*7!&*!%#77N!

!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

V!.#$<#!.@46!G77&:843#7!\!2-#*/&&(!"#78@6!A6@86##*7N!
i246!E43#&!;&<63?!2<734864=%#!M*##6!23*##37!
46(!C4*186@!O&37!M<8(#=&&1Ni!M<8(#=&&1N!IWWfN!

I!b%?66R!F#$86!E4*386N!HI*B7*'8#+(#:(K"%%+(F+:"*1'"7&'7"%(
!"*&'8&%1(718+,(S8:%(>R&B%(E+*BR181N!,-#787N!;&%%#@#!
&)!A6@86##*86@R!t8%%46&$4!>68$#*783?N!t8%%46&$4+!
F#$86!E4*386!b%?66R!IWVVN!

S!M&5#*?R!o46#N!?7"B8+,*/%(>#//%"&8*B(G81'"8&'(
!*"58+,(S#'(*+@(='"%%'(!"#$%&'!;-4*%#7!E!245<%N!
L<*%86@45#R!IVWI!VVKJ:3&=#*N!

T!b%?66R!IWVV!
U!246!b*46:87:&!A73<4*?!C4*36#*7-8'N!IWWfN!U!J:3&=#*!IWVIN!

l///N7)#73<4*?N&*@nN!
Z!;83?!&)!E866#4'&%87R!E866#7&34N!6N(N!VT!W:3&=#*!

IWVIN!
l///N5866#4'&%8756N@&$Y'<=%8:/&*17Y7&3*5
/43#*Y@*##6Y73&*5/43#*m@*##K86838438$#7m*486K
@4*(#6nN!

X!.43<*4%!H#7&<*:#7!"#)#67#!;&<6:#%N!iG)3#*!3-#!23&*5!K!
^&/!M*##6!96)*473*<:3<*#!;46!A))#:38$#%?!
E464@#!23&*5/43#*!H<6&))!)*&5!H&&)7!46(!
^8@-/4?7Ni!IWVVN!

Additional Rain Garden 
Resources 

H486!M4*(#6!.#3/&*1!B!!

-33'+YY///N*486@4*(#66#3/&*1N:&5Y!

2:4*7(4%#!;&67#*$438&6!G($87&*?!;&<6:8%!
H#7&<*:#!M<8(#!K!H486!M4*(#67!\!
2<734864=%#!O46(7:4'86@!K!
-33'+YY///N7:4*7(4%#N:&5YC&*34%7YWY2;G;
Y967#*3jIW;G;IN'()!

>;J..!H486!M4*(#67!K!G!"#78@6!M<8(#!
b&*!^&5#&/6#*7!K!
-33'+YY6#5&N<:&66N#(<Y'<=%8:438&67Y*486m@
4*(#6m=*&:-N'()!

!

b8@<*#!VVN!!H486!@4*(#67!86!4:38&6!`246!
b*46:87:&!A73<4*?!C4*36#*7-8'aN!
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!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

[!b%?66R!IWVV!
f!M&5#*?R!IWVI!
VW!L#%%&64R!23#$#6N!A8&%(!"%18@%+'(9*&8B8'8%1L(T*/8B'#+(>#BB%,%!

;-4*%#7!245<%N!U!J:3&=#*!IWVIN!
VV!E4:"&64@-RC#3#*N!K"#38+,(S*",%(<"0*+(."%%1(:#"(

='#"/3*'%"()*+*,%/%+'N!C*#7#63438&6N!F#73*#%!
"#78@6!M*&<'N!E866#4'&%87+!F#73*#%!"#78@6!
M*&<'R!96:NR!IWVWN!

VI!b%?66R!IWVV!
VS!;83?!&)!E866#4'&%87R!IWVI!
VT!246!b*46:87:&!A73<4*?!C4*36#*7-8'R!IWWf!
VU!8=8(!
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Street Trees 

Description 
23*##3! 3*##7! 87! 4! 73*43#@?! 3-43! &/6#*7! &)! 78(#/4%1!
%&:438&67R! '4*186@! %&37R! 46(! *8@-37! &)! /4?!
3-*&<@-&<3! :&55<6838#7! 54?! <7#! 3&! 5838@43#! 3-#!
85'4:37! &)! 73&*5/43#*! &6! 6#4*=?! 3*467'&*3438&6!
86)*473*<:3<*#N! ,*##7! :46! 863#*4:3! /83-! *486)4%%! 86!
3-*##! /4?7! 3-43! 54?! =#! =*&4(%?! (#)86#(! 47!

(#3#638&6R!*#3#638&6R!46(!*#3<*6N!,*##7!4*#!#))#:38$#!
43! '*#$#6386@! 3-#! )8*73! 86:-! &)! 4! 73&*5! #$#63! )*&5!
*#4:-86@! 3-#! 7<*)4:#!<6(#*! 3-#8*! :46&'?NV!"#3486#(!
&6! %#4)! 7<*)4:#7R! 3-#! *486! #$4'&*43#7! =4:1! 863&! 3-#!
435&7'-#*#N!,-#!4$#*4@#!3*##!'*#$#637!=#3/##6!XZW!
B!TRWWW!@4%%&67!&)!*486)4%%!)*&5!*#4:-86@!3-#!@*&<6(!
466<4%%?R! *#(<:86@! 3-#! $&%<5#! 3-43! #63#*7! 3-#!
73&*5/43#*!:?:%#N!!

,-#!:4'4:83?!3&!4=7&*=!46(!*#5&$#!/43#*!)*&5!3-#!
7&8%!541#7!3*##7!#))#:38$#!86!4!*46@#!&)!4''%8:438&67N!!
>786@! 837! :&%%#:38$#!4=8%838#7R! 4! 786@%#! %4*@#! 3*##! :46!
3*4'!IWW!:<=8:! )##3!&)!/43#*! )*&5!4!&6#K86:-!73&*5!
#$#63NI!>6%81#! &3-#*! =8&*#3#638&6! 73*43#@8#7R! 3*##7!
*#P<8*#! %833%#! 7'4:#! 46(! :46! =#! '%463#(! 86! 46?!
#Q87386@! '%4634=%#! 7'4:#N! C*&'#*%?! 7#%#:3#(! 7'#:8#7!
&)!3*##7!:46!=#!<7#(!86!64**&/!&::<'46:8#7R!%81#!3*##!
'837!46(!3*#6:-#7N!,*##7!4*#!4%7&!-8@-%?!#))#:38$#! 86!
%4*@#*!86734%%438&67!%81#!*486!@4*(#67NS!

96!*#:#63!?#4*7!3-#!(#$#%&'5#63!&)!#6@86##*#(!7&8%7!
-47! 54(#! 83! '&778=%#! 3&! -4$#! 3*##7! /83-! %4*@#!
:46&'8#7!46(!#Q3#678$#!*&&3!7?73#57!3-*8$#!86!754%%!
'%46386@! 4*#47N! ,-#7#! #6@86##*#(! 7&8%7! 4*#!
:&5'4:34=%#! 46(! 3-#*#)&*#! -8@-%?! #))#:38$#!
<6(#*6#43-! '#*$8&<7! 46(! #$#6! 85'#*$8&<7!
'4$#5#637N!,-#!#6@86##*#(!7&8%7!'*&5&3#!#6-46:#(!

*&&3!@*&/3-!46(!/43#*!73&*4@#!86!*#%438$#%?!7-4%%&/!
7&8%!'*&)8%#7NT!! 

Life Cycle!
]-8%#! )8)3?! ?#4*7! 87! 6&3! 46! <6<7<4%! %8)#! 7'46! )&*! 4!
3*##R! *#:#63! 73<(8#7! 86(8:43#! 3-43! 86! (#67#! <*=46!
7#3386@7!3-#!*46@#!&)!%8)#!7'46!&)!4!3?'8:4%!73*##3!3*##!
87! Vf! K! I[! ?#4*7NU!! ,*##! 7'#:8#7! 46(! 3-#! 7'#:8)8:7! &)!
3-#! %&:438&6! -4$#! 3-#! @*#43#73! 86)%<#6:#! &6! 3*##!
%8)#7'46N! ,-#! >*=46! ^&*38:<%3<*#! 967383<3#! 43!
;&*6#%%! >68$#*783?! -47! 4! '4*384%! %873! &)! 73*##3! 3*##7!
7<834=%#! )&*! <7#! /83-! ;>K2&8%! #6@86##*#(! 7&8%! 58Q!
`7##!G''#6(8Q! AaN! H#:&55#6(438&67! 4*#! :<**#63%?!

Case Study - Townsend Street Parking 
Lot:  Syracuse, New York 
2?*4:<7#!86!J6&6(4@4!;&<63?R!.#/!0&*1R!
-47!4!78Q3?K?#4*!4$#*4@#!*486)4%%!&)!S[NZZ!
86:-#7!46(!46!4$#*4@#!466<4%!76&/)4%%!&)!
VV[!86:-#7!86!3-#!:83?!`.JGGaN!,-#!7<=D#:3!
'4*186@!%&3!87!%&:43#(!&6!^4**87&6!23*##3!43!
3-#!863#*7#:38&6!&)!,&/67#6(!23*##3!86!3-#!
:83?!:#63#*N!,-#!:4'3<*#!4*#4!:&678737!&)!
UURWWW!7P<4*#!)##3!&)!85'#*$8&<7!47'-4%3N!,&!
-#%'!%8583!73&*5/43#*!*<6&))R!3*##!'837!/#*#!
86734%%#(!*<6686@!3-#!%#6@3-!&)!3-#!'4*186@!
%&3N!,-#?!4*#!#4:-!#8@-3!)##3!/8(#R!
4''*&Q8543#%?!IIU!)##3!%&6@R!4''*&Q8543#%?!
UW!)##3!4'4*3R!46(!'4*4%%#%!3&!#4:-!&3-#*N!,-#!
'837!/#*#!:&673*<:3#(!<786@!;&*6#%%!
>68$#*783?_7!'43#63#(!#6@86##*#(!;>K2&8%!3&!
86:*#47#!(*4864@#!46(!73&*4@#!:4'4:83?!46(!
3&!'*&$8(#!46!&'3854%!5#(8<5!)&*!3*##!
@*&/3-N!,-#!86734%%438&6!/47!:&5'%#3#(!86!
IWVWN!,-#!'*&D#:3!:&73!/47!sSTIRWWWR!/-8:-!
86:%<(#7!3-#!*#'4$86@!&)!3-#!#638*#!'4*186@!
4*#4!7<*)4:#N!,-#!3&34%!'*&D#:3!:&73!#P<43#7!3&!
sUNZW!'#*!7P<4*#!)&&3!&)!:4'3<*#!4*#4!46(!
sNSU!'#*!@4%%&6!&)!73&*5/43#*!5464@#(N!96!
3&34%!3-#!$&%<5#!&)!73&*5/43#*!5464@#(!87!
fXURWWW!@4%%&67!'#*!?#4*N!`J6&6(4@4!
;&<63?R!.#/!0&*1aN!

='7@8%1(1;#3(';*'('"%%1(8/D"#I%(*8"(*+@(3*'%"(

e7*B8'RL("%@7&%(:B##@8+,L("%@7&%(&##B8+,(*+@(;%*'8+,(

%+%",R(+%%@1L(8+&"%*1%(D"#D%"'R(I*B7%1(*+@(8/D"#I%(

';%(e7*B8'R(#:(B8:%(:#"(D%#DB%(*+@(38B@B8:%(*"#7+@(

';%/N!B!.#/!0&*1!2343#!"#'4*35#63!&)!
A6$8*&65#634%!;&67#*$438&6!!`.#/!0&*1!2343#!
"#'4*35#63!&)!A6$8*&65#634%!;&67#*$438&6a!
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TI 

 

  

3&!<7#!7'#:8#7!3-43!4*#!86(8@#6&<7!3&!3-#!4*#4!/-#*#!
3-#?! /8%%! =#! 86734%%#(N Z !G5&6@! 3-#! 3*##7!
*#:&55#6(#(! 87! 3-#! -?=*8(!G5#*8:46! A%5R!/-8:-!
:46!%8$#!%&6@!=#?&6(!VWW!?#4*7!&)!4@#NX!

Cost 
,-#!:&73!&)!73*##3!3*##!'*&@*457!87!4!)<6:38&6!&)!3-#!
4''*&4:-!<7#(!86!86734%%438&6N!285'%?!'%46386@!4!VWK
)&&3R! IK86:-! (845#3#*! E4'%#! 3*##! 86! 46! 4%*#4(?!
'*#'4*#(!783#!-47!4!:&73!*46@#!)*&5!sVIX!3&!sSZU!'#*!
3*##N!,-43!*46@#!87!*#%43#(!3&!3-#!@#&@*4'-8:!%&:438&6!
46(! '*&)#778&64%! '%46386@! $#*7<7! <786@! 4! :83?! &*!
3&/6_7!&/6!)&*:#7N[!,-#!;83?!&)!.#/!0&*1!C4*17!\!
H#:*#438&6! "#'4*35#63! -47! '<=%87-#(! @<8(#%86#7!
)&*! '%46386@! 3*##7! 86! .#/! 0&*1! ;83?! 73*##37! 46(!
@*##6! 7'4:#7Nf!b&%%&/86@! 3-&7#! @<8(#%86#7R! 3-#! :&73!
3&! 86734%%! 4! 786@%#R! 3/&K86:-! (845#3#*! 3*##! 86! 4! 78Q!

)&&3! =?! )8$#! )&&3! 3*##! '83! /8%%! *46@#! )*&5! sXUW! 3&!
sVIWWR! (#'#6(86@! &6! 3-#! (#6783?! &)! 3-#! <*=46!
7#3386@NVW!O4*@#*! 3*##7! 4*#! 5&*#! #Q'#678$#! 3&! '%463!
3-46! 754%%#*! 3*##7R! =<3! -4$#! 7<=7346384%%?! @*#43#*!
:4'4:83?! )&*! *486)4%%! 863#*:#'38&6! 46(! -8@-#*!
7<*$8$4%! *43#7!/-#6! :&5'4*#(! 3&! 754%%#*! 3*##7N!VV!VI!!
;&737!)&*!VUK86:-!(845#3#*!3*##7!54?!#Q:##(!s[RWWW!
'#*! 3*##N VS !96734%%438&67! 3-43! 86$&%$#! *#5&$4%! &)!
'#*$8&<7! 7<*)4:#! 46(! 3-#! <7#! &)! #6@86##*#(! 7&8%7!
46(! <6(#*%?86@! (*4864@#! /8%%! -4$#! :&737! 3-43!
4''*&Q8543#! &*! #Q:##(! 3-&7#! 477&:843#(! /83-!
=8&7/4%#7!46(!*486!@4*(#67N!;&73!87!86:*#47#(!=?!3-#!
<7#! &)! #6@86##*#(! 7&8%! 47! /#%%! K! 8)! 3-#! %&:4%! 7&8%!

:&5'&6#63! 87! 4$48%4=%#! &6! 783#R! 3-#! :&73! :46! =#! 47!
%&/!47!s[!'#*!:<=8:!?4*(NVT!!^&/#$#*R! 8)!'<*:-47#(!
)*&5!%46(7:4'#*7R!#6@86##*#(!'*&(<:37!%81#!;>K2&8%!
:&73!=#3/##6!sSU!46(!sTI!'#*!:<=8:!?4*(NVU!

Implementation Timeframe 
C%46386@!46!86(8$8(<4%!3*##!341#7!47!5<:-!385#!46(!
#P<8'5#63! 47! 83! 341#7! 3&! #Q:4$43#! 3-#! 4''*&'*843#!
4*#4R! '%4:#! 3-#! 3*##R! 46(! =4:1)8%%! 3-#! 4*#4N! 254%%#*!
3*##7! 54?! 341#! <6(#*! &6#! -&<*! /-8%#! %4*@#*!
86734%%438&67!/8%%!*#P<8*#!3-#!385#!6#:#774*?!3&!'%46R!
(#78@6R!46(!:&673*<:3!3-#!7'#:8)8:!'*&D#:3N!

Maintenance 
E4863#646:#! 86! 3-#! )8*73! 3-*##! ?#4*7! )&%%&/86@!
'%46386@! /8%%! :&67873! &)! 8**8@438&6R! )##(86@R! 46(!
'&778=%?! '*<686@! 46(! 5<%:-86@! 3-#! 3*##7N!
96)&*5438&6! )*&5! ]#73! ^4*3)&*(R! ;&66#:38:<3R!
86(8:43#7! 3-43! 3-#! 54863#646:#! :&73! 87! sUW! 3&! sSWW!
)&*! 3-#! 3-*##K?#4*! '#*8&(! )&%%&/86@! 86734%%438&6NVZ!
,-#*#! 87!6&!477&:843#(!54863#646:#! )&*! #6@86##*#(!
7&8%N!

Impacts 
!"#"$%&3+! G%&6@!/83-! 3-#! 4=8%83?! 3&!5464@#!/43#*R!
73<(8#7! -4$#! 4%7&! 7-&/6! 3-43! =#)&*#! 46(! 4)3#*!
464%?787! &)!/43#*! #63#*86@! 3*##! 86)*473*<:3<*#! -4$#!
7<=7346384%%?! *#(<:#(! %#$#%7! &)! '&%%<34637! 7<:-! 47+!
7<7'#6(#(! 7&%8(7! `[U! '#*:#63! *#(<:38&6aR! 3&34%!
'-&7'-&*&<7! `XT!'#*:#63! *#(<:38&6aR! 3&34%!683*&@#6!
`Z[! '#*:#63! *#(<:38&6aR! 46(! :&5=86#(! 5#34%7! `[I!
'#*:#63!*#(<:38&6aNVX!

()*++"#,"3+! 23*##3! 3*##7! 7-&<%(! 6&3! =#! <38%8c#(! 86!
4*#47! /-#*#! 3-#! /43#*! 34=%#! 87! %#77! 3-46! )&<*! )##3!
=#%&/! 7<*)4:#N! 96! -8@-! /43#*! 34=%#! 4*#47R! 3-#! 3*##!
*&&37!/8%%! *&3!46(! 3-#! 3*##!/8%%!(8#N!,-#?!4%7&!-4$#!
%8583#(! 4''%8:438&67! 86! 4*#47! /83-! -8@-! =#(*&:1N!
23*##3!3*##7!7-&<%(!6&3!=#!<7#(!86!:&6D<6:38&6!/83-!
#6@86##*#(!7&8%7!86!4*#47!/83-!-8@-!:&6:#63*438&6!&)!
'&%%<34637! 86! 73&*5/43#*N! 96! 3-&7#! :8*:<57346:#7R!
86)8%3*438&6! 54?! 4($#*7#%?! 4))#:3! @*&<6(/43#*!
P<4%83?N V[ !,-#! 4=8%83?! &)! 73*##3! 3*##7! 3&! 5464@#!
73&*5/43#*!87!%8583#(!=?!3-#!78c#!&)!3-#8*!86)8%3*438&6!
4*#4!46(!643<*#!&)!7&8%!5#(84N!G7!4!*#7<%3!86(8$8(<4%!

b8@<*#7!VI!46(!VSN!28%$4!;#%%!86734%%438&6!46(!3*##!86734%%438&6!
=#)&*#!46(!4)3#*!`J6&6(4@4!;&<63?R!.#/!0&*1aN!

!
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!

!

 

TS 

 

  

'837! &*! '&33#(! 3*##7! 4*#! 5486%?! #))#:38$#! (<#! 3&!
:46&'?!863#*:#'38&6N!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

V!L477<1R!.864R!C-"N!!"#:%11#"(#:(T#"'8&7B'7"%(*+@(G8"%&'#"(
#:(<"0*+(T#"'8&7B'7"%(F+1'8'7'%L(>#"+%BB(<+8I%"18'R!
;-4*%#7!245<%N!II!J:3&=#*!IWVIN!

I!E4:"&64@-RC#3#*N!K"#38+,(S*",%(<"0*+(."%%1(:#"(
='#"/3*'%"()*+*,%/%+'N!C*#7#63438&6N!F#73*#%!
"#78@6!M*&<'N!E866#4'&%87+!F#73*#%!"#78@6!
M*&<'R!96:NR!IWVWN!

S!L477<1R!.864N!!"#:%11#"(#:(T#"'8&7B'7"%N!963#*$8#/N!
;-4*%#7!245<%N!II!J:3&=#*!IWVIN!

T!L477<1R!.864R!#3!4%N!<18+,(!#"#71(E1D;*B'(*+@(><O
='"7&'7"*B(=#8BN!,#:-68:4%!H#'&*3N!>*=46!
^&*38:<%3<*#!967383<3#N!93-4:4+!;&*6#%%!
>68$#*783?R!IWWXN!

U!H&546R!O4*4!G!46(!b*#(#*8:1!.!2:43#*4N!i23*##3!3*##!
7<*$8$4%!*43#7+!E#34K464%?787!&)!'*#$8&<7!73<(8#7!
46(!4''%8:438&6!3&!4!)8#%(!7<*$#?!86!C-8%4(#%'-84R!
CGR!>2GNi!>68$#*783?!&)!;4%8)&*684R!L#*1#%#?!
46(!>68$#*783?!&)!C#667?%$4684R!IWVVN!

ZL477<1R!.864R!#3!4%R!IWWX!
X!;&*6#%%!>68$#783?!;&&'#*438$#!AQ3#678&6N!i,-#!O9)#!&)!4!

2<@4*!E4'%#!,*##Ni!?7BB8'%+N!ISUN!93-4:4+!;&*6#%%!
>68$#*783?R!VffZN!

[!.438&64%!G*=&*!"4?!G77&:8438&6N!6N(N!VU!J:3&=#*!IWVIN!
l///N4*=&*(4?N&*@nN!

f!;83?!&)!.#/!0&*1!C4*17!\!H#:*#438&6!"#'4*35#63N!i,*##!
C%46386@!2346(4*(7Ni!.#/!0&*1+!C4*17!\!
H#:*#438&6!"#'4*35#63R!G'*8%!IWW[N!

VW!C&76#*R!M#*4%(N!E"0#"81'O(G*I8@1#+(H1'*'%L(>#++%&'8&7'!
;-4*%#7!245<%N!Z!.&$#5=#*!IWVIN!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

VV!E4**83cR!O#(4N!E/%"8&*+(>8'RN!VW!J:3&=#*!IWVIN!VZ!
.&$#5=#*!IWVIN!l///N45#*8:46:83?N&*@nN!

VI!H&546R!IWVV!
VS!E4:"&64@-R!IWVW!
VT!"4?R!2<746!"N!iG77873463!C*&)#77&*!46(!"8*#:3&*!&)!3-#!

>*=46!^&*38:%3<*#!;#63#*R!t8*@864!C&%?3#:-68:!
967383<3#Ni!<18+,(H+,8+%%"%@(=#8B1(8+(."%%(
F+1'*BB*'8#+1('#()*+*,%(='#"/3*'%"J!;-4*%#7!
245<%N!Vf!J:3&=#*!IVWIN!

VU!>*=46!b&*#73*?!967383<3#N!><O='"7&'7"*B(=#8BN!IWWZN!I!
.&$#5=#*!IWVIN!l///N<*=46K)&*#73*?N:&5nN!

VZ!L<*(#6R!"46N!\\(?%+%:8'1(#:(<"0*+(='"%%'(."%%1N!M%43386@!
o4:17&6N!C&*3!,&/67#6(+!]4%14=%#!
;&55<6838#7R!96:R!IWWZN!

VX!;-4*%#7!H8$#*!]43#*7-#(!G77&:8438&6N!!%"/%*0B%(
!*I%/%+'N!IWW[!2#'3#5=#*N!IWVI!SK.&$#5=#*N!

V[!"8:1867&6R!2<746!"&/686@!46(!24*4-!LN!)*+*,8+,(
='#"/3*'%"(:#"(<"0*+(=71'*8+*08B8'R(<18+,(."%%1(

*+@(='"7&'7"*B(=#8B1N!t8*@8684!C&%?3#:-68:!
967383<38&6!46(!2343#!>68$#*783?N!L%4:17=<*@+!>2!
"#'4*35#63!&)!G@*8:<%3<*4%!b&*#73!2#*$8:#!
>*=46!46(!;&55<683?!b&*#73*?!C*&@*45R!IWW[N!

 

Additional Street Trees Resources 

.02!"#'3!&)!A6$8*&65#634%!;&67#*$438&6!
>*=46!46(!;&55<683?!b&*#73*?!K!M<8(46:#!
46(!^&/!,&!O8617!K!
-33'+YY///N(#:N6?N@&$Y%46(7YTfUXN-35%!

.02!A6$8*&65#634%!b4:8%838#7!;&*'&*438&6!K!
23*##3!,*##7!Y!>*=46!b&*#73*?!M*463!K!
-33'+YY///N6?7#):N&*@YM*##6M*4637YG''%8:4
38&6C*&:#77Y23*##3,*##7>*=46b&*#73*?C*&@*4
57N47'Q!

,*##7!.#/!0&*1!`,*##7.0a!K!
-33'+YY///N3*##76?N&*@Y!
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Green Roofs 

Description 
]-8%#!@*##6!*&&)7!54?!6&3!=#!4!'*854*?!&'38&6!)&*!
3-#! "J,R! 3-#8*! 85'%#5#63438&6! 3-*&<@-&<3!
:&55<6838#7! :46! -4$#! 4! '&7838$#! 85'4:3! &6!
73&*5/43#*! 5464@#5#63! 46(! 1##'86@! 73&*5/43#*!

4/4?! )*&5! 3*467'&*3438&6! 86)*473*<:3<*#N! M*##6!
*&&)7!4*#!46?!3?'#!&)!$#@#3438&6!7?73#5!#734=%87-#(!
&6!3-#!*&&)!&)!4!=<8%(86@!46(!:46!=#!4!@*#43!3&&%!)&*!
:&55<6838#7! 3&! 85'%#5#63! 3-*&<@-&<3! :838#7! 46(!
3&/67! 3&! *#(<:#! 3-#! 45&<63! &)! 73&*5/43#*! 3-43!
*#4:-#7! *&4(/4?7! 46(! 7#/#*! 7?73#57N!M*##6! *&&)7!
86:%<(#! 4! 6<5=#*! &)! :&5'&6#637! 86:%<(86@! 3-#!
$#@#3438&6R! 7<=73*43#R! 46(! 4! (*4864@#! %4?#*NV!M*##6!
*&&)7! 4*#! &)3#6! (#)86#(! 47! 863#678$#! &*! #Q3#678$#N!
963#678$#! *&&)7! 4*#! 3-8:1#*! /83-! (##'! 7&8%! %4?#*7R!
4%%&/86@! 3-#5! 3&! 7<''&*3! %4*@#*! $#@#3438&6! %81#!
3*##7NI!S!!

,*4(838&64%! *&&)3&'7! :&67873! &)! <'! 3&! TW! '#*:#63! &)!
3-#! 85'#*5#4=%#! 7<*)4:#! 86! 4! :83?R! )*&5! /-8:-!
6#4*%?! 4%%! '*#:8'83438&6! #6(7! <'! 47! 73&*5/43#*!
*<6&))NT!^&/#$#*R! @*##6! *&&)7! -4$#! 3-#! 4=8%83?! 3&!
:4'3<*#! *486)4%%! 3-43! )4%%7! &6! 3-#7#! 7<*)4:#7N! 2&5#!
'*#:8'83438&6! 3-43! )4%%7! &6! @*##6! *&&)7! 87! (#3486#(N!
,-87!(#3#638&6!'*&:#77!:46!(#%4?!'#41!*<6&))!=?!<'!
3&! I! -&<*7R! 46(! '#41! *<6&))! 45&<637! =?! <'! 3&! XW!
'#*:#63R!(#'#6(86@!&6!3-#!863#6783?!&)!3-#!73&*5NU!Z!
E&*#! 85'&*3463R! -&/#$#*R! 87! 3-43! 4! 78@68)8:463!
45&<63!&)!'*#:8'83438&6! 3-43! )4%%7!&6!@*##6! *&&)7! 87!
*#3486#(N!,-87!5#467!3-43!83!87!#$4'&*43#(!=4:1!863&!
3-#! 435&7'-#*#! 46(! 6#$#*! *#4:-#7! 78(#/4%17! 46(!
*&4(7NX!!

23<(8#7! &)! #Q3#678$#! @*##6! *&&)7! 7-&/! 4$#*4@#!
*#3#638&6! *43#7! &)! UV!'#*:#63! 86! 23&**7R!;&66#:38:<3!
46(! SW! '#*:#63! 86! O&6@! 97%46(! ;83?R! .#/! 0&*1N![!f!

Case Study - Consolidated Edison 
Company of New York Inc (Con Edison):  
Long Island City, Queens, NY 
;&6!A(87&6!:&673*<:3#(!4!@*##6!*&&)!
%#4*686@!:#63#*!`;&6!A(87&6!,O;a!86!O&6@!
97%46(!;83?R!h<##67R!.#/!0&*1R!86!IWW[R!
/-8:-!7'467!VWRZWW!7P<4*#!)##3!`JvF4*54aN!93!
:&678737!&)!3-*##!*&&)!7<*)4:#!3*#435#637w
3*4(838&64%!=%4:1R!-8@-%?K*#)%#:38$#!/-83#R!
46(!@*##6w46(!-47!=##6!8673*<5#63#(!3&!
:&%%#:3!#6#*@?K*#%43#(!(434R!*486)4%%R!46(!
&3-#*!1#?!5#3*8:7!`M4))86R!H&7#6c/#8@!46(!
A8:-#6=4<5KC817#*aN!G%3-&<@-!3-#!'*854*?!
(*8$#*!/47!3&!*#4%8c#!#6#*@?!74$86@7!
`JvF4*54aR!3/&!73<(8#7!&)!3-#!*&&)!)*&5!
;&%<5=84!>68$#*783?!7-&/!3-43!3-#!85'4:3!
&6!73&*5/43#*!5464@#5#63!58@-3!=#!5<:-!
5&*#!78@68)8:463!3-46!3-43!&6!#6#*@?!
74$86@7N  
 
;&673*<:38&6!&)!3-#!@*##6!*&&)!/47!
:&5'%#3#(!/83-86!4=&<3!3/&!5&63-7!86!3-#!
7'*86@!&)!IWW[!46(!:&678737!&)!'*#K'%463#(!
5&(<%4*!3*4?7!`I_QT_QT_a!`;&6A(87&6aN!,-#?!
/#*#!&*(#*#(!4!5&63-!=#)&*#!:&673*<:38&6!
46(!:&73!4=&<3!sV[!'#*!7P<4*#!)&&3!
`;&6A(87&6aN!,-#!3*4?7!:&67873!&)!VU!
$4*8#38#7!&)!2#(<5!@#6<7!'%4637R!4!(*&<@-3!
*#7873463!7<::<%#63!3-43!4*#!)<%%?!(#$#%&'#(!
/83-86!VI!5&63-7R!46(!(&!6&3!*#P<8*#!46?!
/43#*86@!4)3#*!3-43!385#!`;&6A(87&6aN!,-#!
&6%?!*#@<%4*!54863#646:#!87!)#*38%8c86@!3-#!
*&&)!&6:#!4!?#4*!46(!/##(86@!6&!5&*#!3-46!
)&<*!385#7!4!?#4*!`JvF4*54aN!,-#!'%4637!:46!
@&!)&<*!5&63-7!/83-&<3!/43#*86@R!46(!47!&)!
J:3&=#*!IWVI!3-#!*&&)!-4(!&6%?!=##6!
/43#*#(!&6:#!(<*86@!4!-#43!/4$#!86!IWVW!
`JvF4*54aN!

K"%%+("##:1(D"#I8@%(/*+R(#:(';%(1*/%(0%+%:8'1(';*'(

'"%%1(*+@(#';%"(,"#7+@(B%I%B(I%,%'*'8#+(D"#I8@%N!K"%%+(
"##:1(;*I%(*+(*@I*+'*,%L(';#7,;L(8+(';*'(';%R(&*+(0%(

71%@(8+(@%+1%L(078B'O7D(*"%*1(';*'(/*R(+#'(;*I%(1D*&%(

:#"(DB*+'8+,(*'(';%(,"#7+@(B%I%BJ!B!>683#(!2343#7!
A6$8*&65#634%!C*&3#:38&6!G@#6:?!`>683#(!2343#7!
A6$8*&65#634%!C*&3#:38&6!G@#6:?a!
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,-#!7'#:8)8:!45&<63!*#3486#(!(#'#6(7!&6!3-#!(#'3-!
46(! 3?'#! &)! 7<=73*43#g! 3-#! 3?'#! &)! $#@#3438&6g! 3-#!
4@#!&)!3-#!*&&)g!%&:4%!:%8543#g!46(!7#47&6NVW!VV!

Life Cycle 

]-8%#! 4! 3*4(838&64%! *&&)! :46! %473! =#3/##6! IWKTW!
?#4*7!4!@*##6!*&&)!87!#Q'#:3#(!3&!%473!=#3/##6!SWKUW!
?#4*7NVI!VS!VT!VU!VZ!,-87! 87! =#:4<7#! @*##6! *&&)7! '*&3#:3!
*&&)! 543#*84%7R! 7<:-! 47! 3-#! /43#*'*&&)86@!
5#5=*46#R! )*&5! 3#5'#*43<*#! 7/86@7! 46(! &3-#*!
643<*4%!#%#5#637NVX!V[!!

Cost 
,-#! :&73! &)! 86734%%86@! 4! @*##6! *&&)! 86734%%438&6! :46!
*46@#!)*&5!sU!K!sIU!'#*!7P<4*#!)&&3!)&*!46!#Q3#678$#!
*&&)R!46(!sIU!K!sTW!'#*!7P<4*#!)&&3!)&*!46!863#678$#!
*&&)NVf!]-#6!:&5'4*86@!:&737!3&!3-43!&)!4!3*4(838&64%!
*&&)R! 83! 87! 85'&*3463! 3&! :&678(#*! 3-#! %&6@#*! %8)#385#!
&)! 4! @*##6! *&&)R! 46(! 46?! 74$86@7! 477&:843#(! /83-!
=#6#)837!%81#!4!(#:*#47#!86!73&*5/43#*!*<6&))!`/-8:-!
:46! 4$&8(! 73&*5/43#*! 5464@#5#63! )##7! 86! 7&5#!
4*#47a!&*!#6#*@?!*#(<:38&67NIW!

Implementation Timeframe 
,-#! :&673*<:38&6! &)! 4! @*##6! *&&)! 54?! &6%?! 341#! 4!
)#/!/##17!3&!4!)#/!5&63-7R!=<3!83!54?!341#!<'!3&!4!
?#4*!)&*!$#@#3438&6!3&!543<*#!46(!:&5'%#3#%?!:&$#*!
3-#!*&&)N!C<*:-4786@!'*#K@*&/6!$#@#3438&6!'*8&*! 3&!

86734%%438&6!:46!#Q'#(83#!3-87!'*&:#77NIV!,-#*#!87!4%7&!
4!(#78@6!'-47#R! 47! 83! 87! 85'&*3463! 3&! :-&&7#!'%4637!
=47#(! &6! *#@8&6! 46(! 54863#646:#! :&673*48637N II!
b864%%?R! 7&5#! '%4637! 58@-3! =#! =#33#*! '%463#(! 86! 4!
'4*38:<%4*!7#47&6R!/-8:-!:46!86)%<#6:#!7:-#(<%86@N!!
 
Maintenance 
AQ3#678$#! *&&)7! 4*#! :&55&6%?!(#78@6#(! 3&! *#P<8*#!
$#*?! %833%#! &*! 6&! 54863#646:#! `#Q:#'3! )&*! 868384%!
)#*38%8c438&6!3&!4:-8#$#!)<%%!$#@#3438&6!:&$#*aR!/-8%#!
863#678$#! *&&)7! 3?'8:4%%?! *#P<8*#! /##(86@R!
)#*38%8c86@R! 46(!/43#*86@NIS!,-#!54863#646:#! :&73! 87!
#738543#(!3&!=#!=#3/##6!sWNIW!46(!sVNUW!)&*!3-#!)8*73!
3/&! ?#4*7! )&*! #Q3#678$#! *&&)7R! 46(! sWNXU! 46(! sVNUW!
'#*!7P<4*#!)&&3!&$#*!3-#!%8)#385#!&)! 863#678$#!*&&)7R!
46(!(#'#6(7!&6!3-#!78c#!&)!3-#!86734%%438&6!46(!3-#!
3?'#! &)! $#@#3438&6! <7#(NIT!,-#7#! :&737! :&<%(! 4%7&!
:-46@#! &$#*! 385#N! ]-8%#! 863#678$#! 54863#646:#!
:&737! 3#6(! 3&! 734?! :&673463R! 3-#! :&73! (#:%86#7! )&*!
#Q3#678$#! *&&)7! &6:#! 3-#! $#@#3438&6! -47! *#4:-#(!
543<*83?NIU!

Impacts 
!"#"$%&3'!M*##6!*&&)7!'*&$8(#!6<5#*&<7!=#6#)837!86!
4((838&6! 3&! 5464@86@! 73&*5/43#*! *<6&))N! b&*!

Case Study – Queens, NY, Continued 

,/&!73<(8#7!&)!3-87!@*##6!*&&)!/#*#!
:&5'%#3#(!=?!;&%<5=84!>68$#*783?N!,-#!
5&*#!*#:#63!&6#!)&:<7#(!&6!3-#!4=8%83?!&)!3-#!
*&&)!3&!*#3486!73&*5/43#*R!46(!:&6:%<(#(!
3-43!3-#!73*<:3<*#!*#3486#(!4=&<3!SWj!&)!3-#!
466<4%!*486)4%%!46(!76&/)4%%!/43#*!$&%<5#!
3-43!)#%%!<'&6!837!7<*)4:#N!,-87!#P<43#7!3&!
4*&<6(!VWNI!@4%%&67!'#*!7P<4*#!)&&3!'#*!?#4*!
43!4!:&73!&)!sWNVU!'#*!@4%%&6!466<4%%?R!=47#(!
&6!4!TWK?#4*!%8)#7'46!&)!3-#!*&&)N!,-87!73<(?!
@&#7!)<*3-#*!3&!#738543#!3-43!8)!.#/!0&*1!
;83?_7!4''*&Q8543#!&6#!=8%%8&6!7P<4*#!)##3!&)!
*&&)!7<*)4:#!4*#4!/#*#!:&6$#*3#(!3&!4!TK86:-!
7#(<5K=47#(!@*##6!*&&)!%4?#*R!4=&<3!VWKVU!
=8%%8&6!@4%%&67!&)!466<4%!*486)4%%!:&<%(!=#!
*#3486#(!`M4))86R!H&7#6c/#8@!46(!
F-46=8%$4*(8aN!

b8@<*#!VTN!;&6!A(87&6!@*##6!*&&)!5&(<%4*!7?73#5!4)3#*!
&6#!?#4*R!/83-!3/&!7#67&*7!3-43!5#47<*#!*4(8463!#6#*@?!
4=7&*=#(!=?!3-#!*&&)R!45=8#63!48*!3#5'#*43<*#R!*#%438$#!
-<58(83?!46(!/86(!7'##(!46(!(8*#:38&6!`M4))86R!
H&7#6c/#8@!46(!F-46=8%$4*(8aN!
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#Q45'%#R!$#@#3438&6!4((7!4! %4?#*!&)! 867<%438&6! 3-43!
1##'7!=<8%(86@7!:&&%#*! 86! 3-#!7<55#*!46(!/4*5#*!
86! 3-#! /863#*N IZ !,-87! :46! *#(<:#! 3-#! 6##(! )&*!
5#:-468:4%! -#4386@! 46(! :&&%86@R! 46(! 85'*&$#!
-<546! -#4%3-! 46(! :&5)&*3N IX !b&*! #Q45'%#R! 3-#!
;-8:4@&!;83?!^4%%!@*##6!*&&)!*#(<:#7!3-#!=<8%(86@_7!
466<4%! #6#*@?! :&737! =?! sURWWWNI[!96! 4((838&6R! 3-#!
#$4'&*438&6!&)!/43#*!&))!&)! 3-#!@*##6!*&&)!:46!:&&%!
3-#! #Q3#*8&*! #6$8*&65#63R! /-8:-! :46! 5838@43#! 3-#!
<*=46! -#43! 87%46(! #))#:3NIf!t#@#3438&6! 4%7&! :*#43#7!
<*=46!-4=8343!)&*!=8*(7!46(!867#:37g!)8%3#*7!'&%%<38&6!
)*&5!=&3-!/43#*! 46(! 48*g! 7#*$#7! 47! 4! 6&87#! =4**8#*g!
46(! 86:*#47#7! %46(! $4%<#N SW!G! ,&*&63&! 5&(#%86@!
73<(?! 7-&/#(! 3-43! @*##6! *&&)7! :46! *#(<:#! 48*!
'&%%<38&6! =?! VW! K! TU! '#*:#63! 86! 4((838&6! 3&! 3-#!
*#(<:38&67!&=3486#(!=?!#Q87386@!$#@#3438&6NSV!!

()*++"#,"3: ]-8%#! 3-#*#! 4*#! 546?! =#6#)837! 3&! 4!
@*##6! *&&)R! 3-#*#! 4*#! 4%7&! 7&5#! 477&:843#(!
:-4%%#6@#7N! 2&5#! *&&)! &/6#*7! -4$#! #Q'#*8#6:#(!
863#*8&*! (454@#! (<#! 3&! 86:&**#:3! 86734%%438&6! &)!
/43#*'*&&)86@! 46(! (*4864@#! 543#*84%7NSI!L<8%(86@7!
54?! 4%7&! *#P<8*#! 4((838&64%! 73*<:3<*4%! 7<''&*3! 3&!
54863486! 3-#! /#8@-3! &)! 3-#! @*##6! *&&)! 46(!
477&:843#(! /43#*N SS !G6! #Q3#678$#! *&&)! 3?'8:4%%?!
/#8@-7! VU! K! SW! '&<6(7! '#*! 7P<4*#! )&&3R! /-8%#! 46!
863#678$#! *&&)! :46! /#8@-! 5<:-! 5&*#N ST !G%7&R! 8)!
4(4'38$#! 7'#:8#7! 4*#! :-&7#6! )&*! 3&'! '#*)&*546:#!
`3-&7#! 6&3! 6438$#! 3&! 3-#! 4*#4a! 46(! 3-#! 7##(7! 4*#!
=%&/6! )*&5! 3-#! *&&)R! 6438$#! 7'#:8#7! :46! =#!
3-*#43#6#(N SU !b864%%?R! 7&5#! 73<(8#7! -4$#! )&<6(!
:&6:#*67! *#@4*(86@! /43#*! '&%%<38&6N! AQ3#678$#!
@*##6!*&&)7!4*#!&)3#6!)#*38%8c#(!86!&*(#*!3&!433486!)<%%!
$#@#3438&6! :&$#*N! ,-87! :&<%(! '&%%<3#! 73&*5/43#*!
3-43!)%&/7!3-*&<@-!3-#!$#@#3438&6NSZ!J6#!#Q45'%#!&)!
3-87! /47! 46! 86:*#47#(! %#$#%! &)! '-&7'-&*<7R! 4!
:-#58:4%! :&5'&6#63! &)! 546?! )#*38%8c#*7R! 86!
73&*5/43#*! *#%#47#(! )*&5! 4! @*##6! *&&)! 86!
C8337=<*@-NSX!
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

V!L#*6(377&6R!oN!dM*##6!*&&)!'#*)&*546:#!3&/4*(7!
5464@#5#63!&)!*<6&))!/43#*P<46383?!46(!
P<4%83?+!4!*#$8#/Ne!H&#B#,8&*B(H+,8+%%"8+,!`IWVWa+!
SUVKSZWN!

I!8=8(!
S!M#33#*R!F!46(!"N!H&/#N!d,-#!*&%#!&)!#Q3#678$#!@*##6!

*&&)7!86!7<734864=%#!(#$#%&'5#63Ne!T#"'(=&8%+&%!
`IWWZa+!VIXZBVI[UN!

T!J73#6(&*)R!ER!#3!4%N!d23&*5!]43#*!H<6&))!)*&5!M*##6!
H#348686@!]4%%!2?73#57Ne!>8'8%1(EB8I%f-(28+';(
E++7*B(K"%%+(C##:(*+@(X*BB(>#+:%"%+&%N!
C-8%4(#%'-84+!;838#7!G%8$#R!IWVVN!VKVUN!

U!L#*6(377&6R!IWVW!
Z!L%877R!"468#%!oNR!H&64%(!"N!.#<)#%(!46(!H&=#*3!oN!H8#7N!

d23&*5!]43#*!H<6&))!E838@438&6!>786@!4!M*##6!
H&&)Ne!H+I8"#+/%+'*B(H+,8+%%"8+,(=&8%+&%!IZNI!
`IWWfa+!TWXKTVXN!

X!M4))86R!2NHNR!#3!4%N!dG!,#5'#*43<*#!46(!2#47&64%!A6#*@?!
G64%?787!&)!M*##6R!]-83#R!46(!L%4:1!H&&)7Ne!
;&%<5=84!>68$#*783?R!6N(N!

[!M*#@&8*#R!L*<:#!46(!o&-6!;%4<7#6N!dA))#:3!&)!4!5&(<%4*!
#Q3#678$#!@*##6!*&&)!&6!73&*5/43#*!*<6&))!46(!
/43#*!P<4%83?Ne!H&#B#,8&*B(H+,8+%%"8+,!`IWVVa+!fZSK
fZfN!

f!M4))86R!2NHN!#3!4%N!
VW!L#*6(377&6R!IWVW!
VV!H&#-*R!"468#%!46(!0<#/#8!F&6@N!dH<6&))!H#(<:38&6!

A))#:37!&)!M*##6!H&&)7!86!t46:&<$#*R!L;R!
F#%&/64R!L;R!46(!2-46@-48R!CNHN!;-864Ne!
>*+*@8*+(X*'%"(C%1#7"&%1(Q#7"+*B!SUNV!`IWVWa+!USK
Z[N!

VI!2<7:4R!,NR!2NHN!M4))86!46(!MNHN!"#%%vJ77&N!dC&7838$#!
#))#:37!&)!$#@83438&6+!>*=46!-#43!87%46(!46@!
@*##6!*&&)7Ne!H+I8"#+/%+'*B(!#BB7'8#+!`IWVVa+!
IVVfKIVIZN!

VS!M4))86R!2NHN!#3!4%N!

Additional Green Roof Resources 

M*##6!H&&)!*#7&<*:#7!)*&5!3-#!>683#(!2343#7!
A6$8*&65#634%!C*&3#:38&6!G@#6:?!K!
-33'+YY///N#'4N@&$Y-8*8Y5838@438&6Y@*##6*&&)
7N-35!

23<(?!464%?c86@!23&*5/43#*!H#3#638&6!&)!;&6!
A(87&6_7!dO#4*686@!;#63#*e!M*##6!H&&)!=?!
;&%<5=84!>68$#*783?!K!
-33'+YY///N:&6#(N:&5Y@*##6*&&):&%<5=84Y!
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VT!;4*3#*R!,N!46(!GN!F##%#*N!dO8)#K:?:%#!:&73K=#6#)83!
464%?787!&)!#Q3#678$#!$#@#343#(!*&&)!7?73#57Ne!
Q#7"+*B(#:(H+I8"#+/%+'*B()*+*,/%+'!`IWW[a+!SUWK
SZSN!

VU!M4))86R!2NHN!#3!4%N!
VZ!>683#(!2343#7!A6$8*&65#634%!C*&3#:38&6!G@#6:?N!

dH#(<:86@!>*=46!^#43!97%46(+!;&5'#6(8<5!&)!
23*43#@8#7N!M*##6!H&&)7!;-4'3#*Ne!!

VX!2<7:4R!,N!#3!4%NR!IWVV!
V[!;4*3#*!46(!F##%#*R!IWW[!
Vf!>683#(!2343#7!A6$8*&65#634%!C*&3#:38&6!G@#6:?!
IW!;4*3#*!46(!F##%#*R!IWW[!
IV!M#33#*!46(!H&/#R!IWWZ!
II!2:-*&%%R!A*86R!#3!4%N!d,-#!*&%#!&)!$#@#3438&6!86!*#@<%4386@!

73&*5/43#*!*<6&))!)*&5!@*##6!*&&)7!86!4!/863#*!
*486)4%%!:%8543#Ne!H&#B#,8&*B(H+,8+%%"8+,!SX!`IWVVa+!
UfUKZWWN!

IS!L#*6(337&6R!IWVW!
IT!>683#(!2343#7!A6$8*&65#634%!C*&3#:38&6!G@#6:?!
IU!C#:1R!2N!46(!EN!F<-6N!G%18,+(K78@%B8+%1(:#"(K"%%+(C##:1N!

,&*&63&+!.438&64%!H#7#4*:-!;&<6:8%!;464(4R!
IWWVN!

IZ!>683#(!2343#7!A6$8*&65#634%!C*&3#:38&6!G@#6:?!
IX!;%8543#!C*&3#:38&6!C4*36#*7-8'!"8$878&6!86!3-#!>N2N!

A6$8*&65#634%!C*&3#:38&6!G@#6:?_7!J))8:#!&)!
G35&7'-#*8:!C*&@*457N!dH#(<:86@!>*=46!^#43!
97%46(7+!;&5'#6(8<5!&)!23*43#@8#7Ne!6N(N!

I[!"#'4*35#63!&)!A6$8*&65#63N!K"%%+(>;8&*,#(O(K"%%+(
C##:1N!IWVIN!IWVI!IfK2#'3#5=#*N!

If!>683#(!2343#7!A6$8*&65#634%!C*&3#:38&6!G@#6:?!
SW!M4))86R!2NHN!#3!4%N!
SV!;<*8#R!LNGN!46(!LN!L477N!dA738543#7!&)!G8*!C&%%<38&6!

E838@438&6!/83-!M*##6!C%4637!46(!M*##6!H&&)7!
>786@!3-#!>bJHA!E&(#%Ne!=8N';(?8%++8*B(
>*+*@8*+(=#&8%'R(:#"(H&#B#,8&*B(H&#+#/8&1(

Z>E2=HH[(>#+:%"%+&%N!,&*&63&R!IWWUN!
SI!.438&64%!967383<3#!&)!L<8%(86@!2:8#6:#7N!HN'%+18I%(

A%,8'*'8I%(C##:1N!IWVIN!IWVI!UK.&$#5=#*N!
SS!23&$86R!t8*@8684N!d,-#!'&3#6384%!&)!@*##6!*&&)!3&!5464@#!

>*=46!23&*5/43#*Ne!X*'%"(*+@(H+I8"#+/%+'(
Q#7"+*B!IT!`IWVWa+!VfIKVffN!

ST!>683#(!2343#7!A6$8*&65#634%!C*&3#:38&6!G@#6:?!
SU!@*##6*&&)7N:&5R!OO;N!F117%1N!IWVVN!IWVI!IfK2#'3#5=#*N!
SZ!L#*6(337&6R!IWVW!
SX!L%877R!"N!#3!4%N!
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Rain Barrels 

Description 
H486! =4**#%7! 46(! :873#*67! 4*#! 3-#! 785'%#73R! %&/#73K
:&73!5#47<*#!/-8:-! :&55<683?! &*@468c438&67! 46(!
86(8$8(<4%! =<786#77#7! 46(! :838c#67! :46! 85'%#5#63!
3&! *#(<:#! 73&*5/43#*! *<6&))! )*&5! =<8%(86@! *&&)7NV!
96!7&5#!4*#47R!3-#?!4*#!4$48%4=%#!)&*!)*##!47!'4*3!&)!
7'&67&*#(! 73&*5/43#*! 5464@#5#63! '*&@*457NI!G!
*486! =4**#%! :&678737! &)! $#77#%7! 3-43! *#7#5=%#!
3*4(838&64%! =4**#%7R! =<3! 4*#! 3?'8:4%%?! 54(#! )*&5!
86D#:38&6K5&%(#(!&*!*&3&K5&%(#(!'%4738:N!,-#?!54?!
=#!'<*:-47#(!43! %&/!:&73!&*!54(#! )*&5!7:4$#6@#(!
543#*84%7N! H486! =4**#%7! <7<4%%?! :&%%#:3! *<6&))! $84!
*&&)!@<33#*!7?73#57!46(!@#6#*4%%?!-4$#!4!:4'4:83?!&)!
UW!3&!VWW!@4%%&67N!H486!=4**#%7!4*#!#))#:38$#!=#:4<7#!
3-#?!4*#!4=%#!3&!3#5'&*4*8%?!(#3486!73&*5/43#*!=<3!
4*#! &6%?! #))#:38$#! 8)! 3-#?! 4*#! #5'38#(! /-#6! 3-#?!
*#4:-! )<%%! :4'4:83?NS!,-#! /43#*! (#3486#(! 54?! =#!

<7#(! 3&!/43#*!@4*(#67!&*! %4/67N! 96! %4*@#*!=<8%(86@!
4''%8:438&67! 3-#! $#77#%7! 4*#! %4*@#*R! 78@68)8:463%?!
(8))#*#63!86!:&673*<:38&6R!46(!4*#!7&5#385#7!16&/6!
47!:873#*67N!

Life Cycle!
H486! =4**#%7! 4*#! @#6#*4%%?!54(#! &)! '%4738:! 46(! 4*#!
$#*?! (<*4=%#N! ;873#*67!54?! =#!54(#! &)! )8=#*@%477R!
'%4738:R! 5#34%! &*! :&6:*#3#N! ,-#! (<*4=8%83?! &)! 3-#!
543#*84%! 46(! 3-#! :&6(838&67! 3&!/-8:-! 83! 87! #Q'&7#(!
/8%%!(#3#*586#!3-#!%8)#!7'46!&)!3-#!(#$8:#N!G!3?'8:4%!

'%4738:!*486!=4**#%!:46!=#!#Q'#:3#(!3&!%473!IW!?#4*7!&*!
5&*#!8)!'*&'#*%?!54863486#(NT!
!
Cost 
H486!=4**#%7!:&73!=#3/##6!sUf!46(!sVWWR!(#'#6(86@!
&6! 78c#! 46(! )#43<*#7NU!96! 7&5#! 4*#47R! 7'&67&*#(!
'*&@*457! '*&$8(#! 3-#5! 43! 6&! :&73N! ;873#*67! 4*#!
(#78@6#(! 3&!5464@#! %4*@#*!$&%<5#7!&)!/43#*! )*&5!
%4*@#*!=<8%(86@7R!/-8:-!:46!=#! 3*#43#(! )&*!=<8%(86@!
<7#!)&*!8**8@438&6!46(!&3-#*!@*#?!/43#*!4''%8:438&67N!
;873#*67! 4*#! :4'834%! '*&D#:37! 46(! 54?! :4**?! 5<:-!
-8@-#*! '#*! @4%%&6! :4'4:83?! :&737! 3-46! *486! =4**#%7N!
,-#! VURWWWK@4%%&6! :873#*6! 86! '%4:#! 43! 3-#! ]4*!
E#5&*84%! J6! ;#63#*! 86! 2?*4:<7#! 5464@#7! TTRWWW!
7P<4*#! )##3! *&&)!4*#4!46(!/47! 86734%%#(!43!4!:&73!&)!
sVRIIfRIUVNZ!
 
Implementation Timeframe 
,-#! (#78@6! '-47#! :&678737! &)! 4! 785'%#! *&&)! 4*#4!
*<6&))! :4%:<%438&6N! 96734%%438&6! 341#7! 586<3#7! 46(!
54?!=#!<6(#*341#6!=?!46!<63*486#(!/&*1#*N!O4*@#*!
:873#*67! 54?! *#P<8*#! 7<=7346384%! #6@86##*86@! 46(!
:&673*<:38&6! 46(! /8%%! 341#! @*#43#*! %#6@3-7! &)! 385#!
4::&*(86@!3&!3-#!:8*:<57346:#7N!

b8@<*#!VUN!,-*##!ZWK@4%%&6!=4**#%7!%861#(!86!7#*8#7-
`L<))4%&!.84@4*4!H8$#*1##'#*a<!

Case Study - War Memorial Arena 
Rainwater Re-use Cistern: Syracuse, New 
York 
,-#!]4*!E#5&*84%!87!-&5#!3&!3-#!2?*4:<7#!
;*<6:-!&)!3-#!G5#*8:46!^&:1#?!O#4@<#!46(!
4%7&!-&737!546?!%4*@#!:&6:#*37!46(!7'&*386@!
#$#637!#4:-!?#4*N!,-#!*&&)!7<*)4:#!87!TTRWWW!
7P<4*#!)##3!46(!3-#!466<4%!*<6&))!@#6#*43#(!
87!TWWRWWW!@4%%&67!'#*!?#4*N!!>786@!4!7#*8#7!&)!
:873#*67!/83-!4!:&5=86#(!:4'4:83?!&)!VURWWW!
@4%%&67R!IIWRWWW!@4%%&67!&)!3-43!*486/43#*!87!
:&%%#:3#(!46(!<7#(!86!54186@!46(!
5486348686@!3-#!8:#!7<*)4:#!46(!&3-#*!
=<8%(86@!&'#*4386@!6##(7N!,-#!*#548686@!
V[WRWWW!@4%%&67!87!*#%#47#(!/-#6!83!87!6&3!
*48686@N!,-#!'*&D#:3!/47!:&5'%#3#(!86!IWVV!
43!3&34%!:&73!&)!sVRIIfRIUV!`J6&6(4@4!
;&<63?R!.#/!0&*1aN!
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Maintenance 
H486!=4**#%7!5<73!=#!#5'38#(! 8)!&$#*)8%%#(! 86!&*(#*!
3&! 4$&8(! &$#*)%&/86@N! ,-#?! 5<73! =#! (87:&66#:3#(!
46(!73&*#(!(<*86@!/863#*!5&63-7NX!

Impacts 
!"#"$%&3: H486! =4**#%7! <7<4%%?! (&! 6&3! *#P<8*#!
'#*5837! )*&5! 5<68:8'4%838#7N[!b&<*! ZWK@4%%&6! *486!
=4**#%7!4*#!:4'4=%#!&)!(#348686@!*<6&))! )*&5!4!&6#K
-4%)!86:-!73&*5!#$#63!)4%%86@!&6!4!VRWWW!7P<4*#!)&&3!
*&&)Nf!,-#?!:46!4%7&!'*&$8(#!4!@&&(!7&<*:#!&)!/43#*!

)&*! @4*(#67! 46(! %4/67N! ;873#*67! 54?! =#! <7#(! 3&!
:&%%#:3! /43#*! )&*! =<8%(86@! &'#*438&67N VW !]83-! 6&!
5&$86@! '4*37R! 54863#646:#! 87! 785'%#R! /-8:-!
#6:&<*4@#7!<7#N!286@%#!=4**#%7!54?!=#!#478%?!%861#(!
86!346(#5!3&!86:*#47#!73&*4@#!:4'4:83?N 
 
()*++"#,"3: 254%%! =4**#%7! 5<73! =#! (87:&66#:3#(!
46(!73&*#(!(<*86@!/863#*!5&63-7!3&!4$&8(!)*##c86@!
3-43! :&<%(! (454@#! 3-#! =4**#%7! 46(! '&3#6384%%?! 3-#!
@<33#*!7?73#5!47!/#%%NVV!;873#*6!86734%%438&67!<7<4%%?!
:46! *#5486! 86! 7#*$8:#! 86! 4%%! 7#47&67! =<3! :46! -4$#!
%8583#(! :4'4:83?N! 9)! 6&3! '*&'#*%?! #P<8''#(! /83-!
&$#*)%&/R! :&%%#:38&6! &)! *486/43#*! 86! 3-#! =4**#%!/8%%!
P<8:1%?!=#!&$#*/-#%5#(!86!-#4$?!*486!#$#637N!,-#?!
7-&<%(! =#! #5'38#(! 47! 3-#?! )8%%! 3&! 4$&8(! &$#*)%&/!
46(! 3-#! #6:&<*4@#5#63! &)! 5&7P<83&! =*##(86@N VI!
b864%%?R! %4*@#*K78c#(! :873#*67! 54?! :4**?! -8@-#*!
:4'834%! :&737R! #7'#:84%%?! /-#6! <7#(! )&*! %4*@#K7:4%#!
/43#*!:4'3<*#!46(!*#<7#N  
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

V!;83?!&)!E866#4'&%87R!E866#7&34N!6N(N!VT!W:3&=#*!IWVIN!
l///N5866#4'&%8756N@&$Y'<=%8:/&*17Y7&3*5
/43#*Y@*##6Y73&*5/43#*m@*##K86838438$#7m*486K
@4*(#6nN!

I!J6&6(4@4!;&<63?R!.#/!0&*1N!=*I%(';%(C*8+N!IWVIN!VU!
J:3&=#*!IWVIN!l74$#3-#*486N<7Y73*m'*&D#:3Y*486K
=4**#%K'*&@*45nN!

S!;83?!&)!C-8%4(#%'-84!;&55&6!;&<6:8%N!IWVIN!VU!J:3&=#*!
IWVIN!l///N6#Q3@*#43:83?N:&5Y4:38&67Y3*##7nN!

T!M466&6R!E81#N!!"%18@%+'L(.;%(!#+@(T7+'%"g97B(=%"I8&%(
Ee7*'8&1!IX!J:3&=#*!IWVIN!

U!^4?6##(%#N!!"8&%1(:#"(C*8+(?*""%B1N!6N(N!VU!J:3&=#*!
IWVIN!l///N-4?6##(%#N:&5n!

Z!J6&6(4@4!;&<63?R!.#/!0&*1!
X!;83?!&)!E866#4'&%87R!E866#7&34!
[!8=8(!
f!8=8(!
VW!J6&6(4@4!;&<63?R!.#/!0&*1R!IWVI!
VV!;83?!&)!E866#4'&%87R!E866#7&34R!IWVI!
VI!;83?!&)!G*%86@3&6R!t8*@8684N!A(N!"8:1867&6N!I[!

2#'3#5=#*!IWVIN!VT!J:3&=#*!IWVI!N!
l-33'+YY///N4*%86@3&6$4N<7Y(#'4*35#637Y#6$8*&
65#634%7#*$8:#7Y7<734864=8%83?Y#'&*486@4*(#6N47
'QnN!

 

Additional Rain Barrel Resources 

23*&<(!]43#*!H#7#4*:-!;#63#*!K!H486!L4**#%!
M<8(46:#!K!
-33'+YY///N73*&<(:#63#*N&*@Y#(<:438&6Y'*&D#:3
7Y*486m=4**#%7N7-35!

^4*$#73!^:JN:&5K!
-33'+YY///N-4*$#73-I&N:&5Y*#7&<*:#7N7-35%!
!

.;%1%(ch]]]d("*8+(0*""%B1(38BB(&*D'7"%(';#71*+@1(#:(

,*BB#+1(#:(3*'%"(';*'(3#7B@(;*I%(#';%"381%(:B#3%@(

8+'#(';%(1'"%%'1L(B%*@8+,('#(:B##@8+,(*+@(8+&"%*18+,(

';%(B85%B8;##@(*+@(8+'%+18'R(#:(&#/08+%@(1%3%"(

#I%":B#31J(.;81(81(%N*&'BR(';%(58+@(#:(1/*"'L(B#&*B(

8+I%1'/%+'(%+I818#+%@(8+(';%(24>(K"%%+(

F+:"*1'"7&'7"%(!B*+(';*'()*R#"(?B##/0%",(

B*7+&;%@(B*1'(=%D'%/0%"J(B!;&558778&6#*!
^4%%&/4?R!.#/!0&*1!;83?!"#'4*35#63!&)!
A6$8*&65#634%!C*&3#:38&6!`21%#*&$!46(!C4(8%%4a!!
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Green Spaces 

Description 
,-#!<7#!&)!@*##6!7'4:#7!7<:-!47!'4*17R! :&<*3?4*(7R!
@*##6/4?7R! 46(! 73#''#(! $#@#343#(! :#%%7! 4*#!
73*43#@8#7! 3-43! @&$#*65#63! 4@#6:8#7! 46(!
:&55<683?! &*@468c438&67! :46! <7#! 3&! #))#:38$#%?!
5464@#! 73&*5/43#*! 46(! 5838@43#! )%&&(86@R!

#7'#:84%%?! )&*! <*=46! %&:438&67N! ]-#6! :838#7! 46(!
3&/67! 4*#! 4=%#! 3&! <7#! @*##6! 7'4:#7! 47! '4*3! &)! 46!
863#*:&66#:3#(! 7?73#5R! 3-#?! :46! *#4%8c#! 5<:-!
@*#43#*! =#6#)837! 3-46! )*&5! 786@<%4*R! (87:&66#:3#(!
@*##6!7'4:#7NV!2&8%!46(!6438$#!$#@#3438&6!4*#!4=%#!3&!
73&*#R! )8%3#*R! 46(! 86)8%3*43#! 73&*5/43#*R! &)3#6! 4:386@!
47! 643<*4%! '&%%<38&6! *#(<:38&6! 5#:-468757N! ,-#!
=#6#)837!&)!%861#(!@*##6!7'4:#7!:46!4%7&!=#!)8646:84%R!
47!@*##6!86)*473*<:3<*#!:46!*#(<:#!3-#!6##(!)&*!=<8%3!
86)*473*<:3<*#! 3&! 5464@#! 73&*5/43#*N! ,-87! @*##6!
86)*473*<:3<*#!:46!=#!<7#(!86!:&6D<6:38&6!/83-!5&*#!
:&6$#638&64%! 73&*5/43#*!5464@#5#63! '*4:38:#7! 3&!
:4'3<*#!73&*5/43#*N!!

 
!

X;%+(@%18,+%@('#(8+&B7@%(1'"%*/(+%'3#"51L(3%'B*+@1L(

*+@(#';%"(B#3OBR8+,(*"%*1L(*(&8'RP1(,"%%+(1D*&%(1R1'%/(

&*+(D"#I8@%(+7/%"#71(1'#"/3*'%"(/*+*,%/%+'(

0%+%:8'1L(8+&B7@8+,(1'#"8+,L(&*""R8+,L(*+@(:8B'%"8+,(

1'#"/("7+#::N!B!G5#*8:46!C%46686@!G77&:8438&6+!
`G5#*8:46!C%46686@!G77&:8438&6!K!M*##6!
96)*473*<:3<*#a!

Case Study - The Viewlands Cascade: 
Seattle, Washington  
96!3-#!%43#!VffW7R!3-#!:83?!&)!2#433%#!3<*6#(!3&!
@*##6!86)*473*<:3<*#!3&!5838@43#!<*=46!
73&*5/43#*!*<6&))N!2#433%#!C<=%8:!>38%838#7!
86734%%#(!7#$#*4%!'8%&3!'*&D#:37!3&!5858:!
643<*4%!-?(*4<%8:!)<6:38&67N!"#78@6#(!3&!
*#(<:#!73&*5/43#*!*<6&))!3&!C8'#*7!;*##1R!4!
3*8=<34*?!&)!C<@#3!2&<6(R!3-#!t8#/%46(7!
;47:4(#!'*&D#:3!<7#7!4!7#*8#7!&)!VZ!73#''#(!
$#@#343#(!:#%%7!)&*5#(!=?!%&@!/#8*7R!&*!
-&*8c&634%!=4**8#*7!3&!3-#!)%&/!&)!
73&*5/43#*R!#4:-![!3&!VI!)##3!/8(#!`M4?6&*R!
96:NaN!,-#!:#%%7!:&%%#:3!46(!)8%3#*!*<6&))!)*&5!
6#4*=?!%46(R!/-8%#!3-#!(#:*#47#(!45&<63!&)!
:%#46#(!73&*5/43#*!3-43!#$#63<4%%?!
(87:-4*@#7!7<''&*37!3-#!#:&7?73#5!&)!3-#!
*8$#*!`.438&64%!H#7&<*:#7!"#)#67#!;&<6:8%aN!

;&5'%#3#(!86!IWWW!/83-!46!#738543#(!
:&673*<:38&6!:&73!&)!sIIURWWWR!3-#!'*&D#:3!-47!
#Q:##(#(!'#*)&*546:#!#Q'#:3438&67!
`M4?6&*R!96:NaN!^?(*4<%8:!5&683&*86@!
86(8:43#7!3-43!3-#!7?73#5!(#:*#47#7!
73&*5/43#*!*<6&))!$&%<5#!=?!XUK![W!'#*:#63!
46(!'#41!)%&/!*43#7!=?!ZW!'#*:#63!
`>68$#*783?!&)!]47-86@3&6aN!J$#*!4!3-*##K
?#4*!5&683&*86@!'#*8&(R!-4%)!&)!3-#!3&34%!
$&%<5#!&)!73&*5/43#*!3-43!#63#*#(!3-#!
:47:4(#!7?73#5!/47!*#3486#(!86!3-#!73#'7!
46(!6&3!(87:-4*@#(!3&!C8'#*7!;*##1!
`.438&64%!H#7&<*:#7!"#)#67#!;&<6:8%aN!
H#'%4:86@!46!&%(!(*4864@#!(83:-R!83!87!
#738543#(!3-43!3-#!:47:4(#!7?73#5!*#34867!
3-*##!385#7!47!5<:-!73&*5/43#*!$&%<5#!
46(!-&%(7!73&*5/43#*!86!3-#!7?73#5!)&*!
&$#*!INU!385#7!%&6@#*!/-#6!:&5'4*#(!3&!3-#!
(83:-!`.438&64%!H#7&<*:#7!"#)#67#!;&<6:8%aN!!

b8@<*#!VZN!^<(7&6!H8$#*!C4*1!86!.#/!0&*1!;83?!
`^<(7&6!H8$#*!C4*1aN!
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!

 

UV 

 

  

Life Cycle 
]83-! '*&'#*! 54863#646:#R! @*##6! 7'4:#7! :46!
#77#6384%%?! -4$#! 4! %8)#! :?:%#! 47! %&6@! 47! 3-#! <7#*!
/&<%(! %81#N! G7! /83-! 46?! 3?'8:4%! '4*1! &*! @4*(#6R!
54863#646:#!&)!3-#!'%463!%8)#!46(!5#(84!87!*#P<8*#(!
3&! '#*'#3<43#! 3-#! %&6@#$83?! &)! 3-#! 73&*5/43#*!
5464@#5#63! 73*43#@?N! L#:4<7#! 3-87! 73*43#@?! (&#7!
6&3! 86:&*'&*43#!46?!@*#?! 86)*473*<:3<*#R! 3-#*#! 87!46!
86)8683#!7#*$8:#!%8)#!/-#6!54863486#(!'*&'#*%?N!

Cost 
"#'#6(86@! &6! 3-#! 3?'#! &)! $#@#3438&6! <7#(R! '%463!
5#(84!*#P<8*#(R!46(!868384%!7343#!&)!3-#!7&8%R!754%%#*!
@*##6! 7'4:#! 86734%%438&6! :&737! :46! *46@#! =#3/##6!
sVW! 46(! sTW! '#*! 7P<4*#! )&&3NI!96! <*=46! %&:438&67R!
@*##6! 7'4:#7! 46(! '4*17! :46! :&73! <'! 3&! sVUW! '#*!
7P<4*#! )&&3N S !^&/#$#*R! 86734%%438&6! :&737! 86!
7<=<*=46!7#3386@7!&)! %4*@#*!@*##6!7'4:#7R! 86:%<(86@!

5#4(&/7!46(!7'4:#7!/83-!643<*4%!%46(7:4'86@R!4*#!
3?'8:4%%?! =#3/##6! sNWU! 46(! sNVW! '#*! 7P<4*#! )&&3NT!
E4863#646:#! :&737! :46!$4*?!=<3! 4*#!@#6#*4%%?!$#*?!
%&/R! =#3/##6! sNWWV! 46(! sNWI[! '#*! 7P<4*#! )&&3! '#*!
?#4*N U Z !,-#! *#(<:38&6! &*! #%8586438&6! &)! %4/6!
5&/86@! 46(! 3-#! 4''%8:438&6!&)! :-#58:4%7! :46! %#4(!
3&!78@68)8:463!:&73!74$86@7N!

Implementation Timeframe 
254%%#*! @*##6! 7'4:#7! :46! =#! 85'%#5#63#(! P<83#!
P<8:1%?N! C4*17R! 5#4(&/7R! 46(! &3-#*! %4*@#*! @*##6!
7'4:#!7?73#57!54?! 341#!546?!5&63-7! 3&!'%46!46(!
(#78@6! 46(! 4((838&64%! 5&63-7! 3&! :&673*<:3N!

;&5'4*#(! 3&! %4*@#! @*#?! 86)*473*<:3<*#!
85'%#5#63438&6! 385#)*45#7R! @*##6! 7'4:#!
73&*5/43#*!5464@#5#63!7?73#57!4*#!5<:-!P<8:1#*!
46(!#478#*!3&!86734%%N!!

Maintenance 
J/6#*7! 46(! &'#*43&*7! &)! @*##6! 7'4:#7! :46! 3&! 4!
:#*3486! #Q3#63! :-&&7#! 3-#8*! (#78*#(! %#$#%! &)!
54863#646:#R!47!:#*3486!'%4637!/8%%!*#P<8*#!5&*#!&*!
%#77!433#638&6N!;4*#)<%%?!7#%#:3#(!643<*4%!$#@#3438&6!
&)3#6!'#*)&*5!=#73!86!3-#8*!643<*4%!#6$8*&65#63!46(!
/8%%! *#P<8*#! %#77! 54863#646:#! 3-46! )&*#8@6!
$#@#3438&6N! E4863#646:#! *#P<8*#5#637! 4*#! @*#43#*!
86!3-#!?#4*7!855#(843#%?!)&%%&/86@!86734%%438&6!46(!
=#:&5#! %#77! =<*(#67&5#! 4)3#*! 3-#! $#@#3438&6! 87!
)<%%?! 543<*#N X !,-#! 54863#646:#! &)! @*##6! 7'4:#7!
86:%<(#7! '#*8&(8:4%%?! $87<4%%?! 867'#:386@! 3-43! 3-#!
$#@#3438&6! 87! 4%8$#! 46(! 6&3! (87#47#(N! ,-#!
4''%8:438&6! &)! :-#58:4%7R! 86:%<(86@! )#*38%8c#*7! 46(!
'#738:8(#7R! /8%%! =#! &::478&64%%?! 6#:#774*?! 86! 7#%#:3!
%&:438&67N!]##(86@R!*#863*&(<:86@!'%4637!3&!*#'%4:#!
(#4(!&*!(87#47#(!$#@#3438&6R!46(!*#7##(86@!/8%%!=#!
*#P<8*#(! <638%! 3-#! $#@#3438&6! 87! #734=%87-#(! 46(!
543<*#N[!G66<4%! :&63*&%%#(! =<*686@! 46(! 466<4%! &*!
7#47&64%! 5&/86@! :46! -#%'! *#$834%8c#! 3-#!
$#@#3438&6N f !2'4:#7! <786@! 643<*4%! %46(7:4'86@!
*#P<8*#! %#77! 54863#646:#! 3-46! :&6$#638&64%%?!
%46(7:4'#(! 4*#47! =#:4<7#! 3-#?! <7#! %#77! 8**8@438&6R!
6##(! %#77! 5&/86@R! 46(! *#P<8*#! %#77! )#*38%8c#*! 46(!
'#738:8(#7NVW!!

Impacts 
!"#"$%&3: ,-#*#! 4*#! 6<5#*&<7! =#6#)837! 3&!
#5'%&?86@! @*##6! 7'4:#7! 47! 4! 73&*5/43#*!
5464@#5#63! 3&&%N! M*&<6(/43#*! :46! =#! *#:-4*@#(!
47! 73&*5/43#*! 86)8%3*43#7! 3*8:1%#7! (&/6! 863&! 3-#!
@*&<6(/43#*! =#%&/N VV !t#@#3438&6! <7#(! 86! @*##6!
7'4:#7! :46! #))#:38$#%?! 3*4'! '&%%<34637! '*#7#63! 86!
*<6&))R! 7<:-! 47! 683*&@#6! 46(! '-&7'-&*<7R! 46(!
'*&$8(#! :%#46#*! /43#*NVI!VS!G7! @*##6! 7'4:#7! *#P<8*#!
754%%#*! 4*#47! &)! %46(! 3&! '*&$8(#! 46! 85'4:3R! 3-#*#!
4*#! 4%7&! )#/#*! 78386@! 46(! %46(! :&673*48637! 3-46!
%4*@#*! 5464@#5#63! 73*43#@8#7NVT!E4863#646:#! :&737!
&)!@*##6!7'4:#7!3-43!<38%8c#!643<*4%!%46(7:4'86@!4*#!

b8@<*#!VXN!23#''#(!$#@#343#(!:#%%7!/83-!73&6#!
/4%%7!`A%#5#637!&)!O46(!"#78@6R!OO;aN!
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UI 

 

  

78@68)8:463%?! %&/#*! `-4%)! 3&! &6#K)8)3-a! 3-46!
3*4(838&64%!%46(7:4'#(!4*#47NVU!

,-#*#!4*#!4!6<5=#*!&)!&3-#*!#6$8*&65#634%!=#6#)837!
477&:843#(! /83-! @*##6! 7'4:#7N! M*##6! 7'4:#7! 46(!
'%4637! 4*#! #))#:38$#! 43! 7#P<#73#*86@! :4*=&6! 46(!
)8%3#*86@! &3-#*! 48*! '&%%<34637R! 3-<7! 86:*#4786@! 3-#!
P<4%83?! &)! 48*! 7<**&<6(86@! 3-#! 7?73#5! 46(!
(#:*#4786@! (87*<'38&6! 3&! 3-#! @%&=4%! 435&7'-#*8:!
:&5'&7838&6N VZ !M*##6! 7'4:#7! :46! 4%7&! %&/#*! 3-#!
7<*)4:#! 3#5'#*43<*#! 3-*&<@-! 7-4(86@! 46(!
#$4'&3*467'8*438&6NVX!G((838&64%%?R! '4*17! 4%3#*! 46(!
#6-46:#! %&:4%!/86(!'433#*67!=#:4<7#! 3-#! :&&%#*! 48*!
&$#*!'4*17!*#'%4:#7!/4*5#*!48*!6#4*=?N!,-87!:&&%#*!
48*! 4%7&! 48(7! 86! *#(<:86@! '*#:8'83438&6! 46&54%8#7NV[!
]8%(%8)#! -4=8343! 46(! #:&%&@8:4%! )<6:38&67! :46! =#!
85'*&$#(NVf!b864%%?R! @*##6! 7'4:#7! :46!=#! 85'&*3463!
3&!&$#*4%%!<*=46!'%46686@!=?! 85'*&$86@!4#73-#38:7R!
P<4%83?!&)!%8)#R!46(!'*&'#*3?!$4%<#NIW!IV!!

()*++"#,"3+! L#:4<7#! $#@#3438&6! 87! :4'4=%#! &)!
4=7&*=86@! 46(! *#348686@! 3-#! 5&73! 45&<63! &)!
73&*5/43#*! /83-! 543<*#! *&&37! 46(! %#4$#7R! 3-#!
=#6#)837!&)!@*##6!7'4:#7!4*#!5&*#!%&6@K3#*5!46(!4*#!
6&3! 54Q858c#(! <638%! 3-#! 7'#:8#7! -4$#! @*&/6! 46(!
543<*#(NII!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

V!G5#*8:46!C%46686@!G77&:8438&6!K!M*##6!96)*473*<:3<*#N!
i^&/!;838#7!>7#!C4*17!)&*NNN!M*##6!
96)*473*<:3<*#Ni!V!o<6#!IWVIN!E/%"8&*+(!B*++8+,(
E11#&8*'8#+J!V[!J:3&=#*!IWVIN!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

l-33'+YY///N'%46686@N&*@Y:83?'4*17Y=*8#)86@'4
'#*7Y@*##686)*473*<:3<*#N-35nN!

I!;83?!&)!;-8:4@&!K!L8&86)8%3*438&6N!?8#8+:8B'"*'8#+-(C*8+(
K*"@%+1N!V!o46<4*?!IWVIN![!J:3&=#*!IWVIN!
l-33'+YY///N:83?&):-8:4@&N&*@Y:83?Y#6Y(#'37Y/4
3#*Y7<''m86)&Y:&67#*$438&6Y@*##6m(#78@6Y=8&86)8
%3*438&6m*486@4*(#67N-35%nN!

S!.#/!0&*1!;83?!A:&6&58:!"#$#%&'5#63!;&*'&*438&6N!
T*"B%/(C8I%"(!*"5N!I[!b#=*<4*?!IWVIN!Vf!J:3&=#*!
IWVIN!l-33'+YY///N6?:#(:N:&5Y'*&D#:3Y-4*%#5K
*8$#*K'4*1nN!

T!;83?!&)!;-8:4@&!K!.43<*4%!O46(7:4'86@N!i.43<*4%!
O46(7:4'86@Ni!V!o<%?!IWVIN!>8'R(#:(>;8&*,#J!IX!
J:3&=#*!IWVIN!
l-33'+YY///N:83?&):-8:4@&N&*@Y:83?Y#6Y(#'37Y/4
3#*Y7<''m86)&Y:&67#*$438&6Y@*##6m(#78@6Y643<*4
%m%46(7:4'86@N-35%nN!

5 >683#(!2343#7!A6$8*&65#634%!C*&3#:38&6!G@#6:?!K!
2#:38&6!SVf!2<::#77!23&*8#7N!`IWVW!VSKo46<4*?aN!
!#BB7'%@(C7+#::(Z2#+D#8+'(=#7"&%(>#+'"#B[N!
H#3*8#$#(!IWVI!VVK.&$#5=#*!)*&5!
-33'+YY///N#'4N@&$Y&/&/Y.C2Y2#:38&6SVf9Y.oN
-35% 

6 b#63*#77R!bN!`IWWfaN!2<734864=%#!O46(7:4'#!E464@#5#63!
C*4:38:#7N!X*'%"1;%@O9"8%+@BR(S*+@1&*D%(X#"51;#DJ 

X!C#667?%$4684!"#'4*35#63!&)!A6$8*&65#634%!C*&3#:38&6N!
iC#667?%$4684!23&*5/43#*!L#73!E464@#5#63!
C*4:38:#7!E46<4%!K!;-4'3#*!ZNXNINi!SW!"#:#5=#*!
IWWZN!!%++1RBI*+8*(G%D*"'/%+'(#:(H+I8"#+/%+'*B(
!"#'%&'8#+J!IX!J:3&=#*!IWVIN!
l-33'+YY///N#%8=*4*?N(#'N7343#N'4N<7Y(7/#=Yt8#
/Y;&%%#:38&6K[SWUnN!

[!8=8(!
f!;83?!&)!;-8:4@&!K!.43<*4%!O46(7:4'86@!R!IWVI!
VW!8=8(!
VV!i]-?!M*##6!96)*473*<:3<*#pi!IU!J:3&=#*!IWVIN!<J=J(

H+I8"#+/%+'*B(!"#'%&'8#+(E,%+&RJ!IX!J:3&=#*!
IWVIN!
l-33'+YY/43#*N#'4N@&$Y86)*473*<:3<*#Y@*##686)*473
*<:3<*#Y@8m/-?N:)5x]43#*h<4%83?nN!

VI!.438&64%!H#7&<*:#7!"#)#67#!;&<6:8%N!i.H";+!H&&)3&'7!
3&!H8$#*7Ni!V!E4?!IWWZN!2CG>J!VS!J:3&=#*!IWVIN!
l-33'+YY///N6*(:N&*@Y/43#*Y'&%%<38&6Y*&&)3&'7Y
:&63#637N47'nN!

VS!;83?!&)!;-8:4@&!K!.43<*4%!O46(7:4'86@R!IWVI!
VT!8=8(!
VU!8=8(!
VZ!G5#*8:46!C%46686@!G77&:8438&6!K!;%8543#!;-46@#!

E464@#5#63N!i^&/!;838#7!>7#!C4*17!)&*NNN!
;%8543#!;-46@#!E464@#5#63Ni!V!o<%?!IWVIN!
E/%"8&*+(!B*++8+,(E11#&8*'8#+J!Vf!J:3&=#*!IWVIN!

Additional Green Space 
Resources 

G5#*8:46!C%46686@!G77&:8438&6!K!
-33'+YY///N'%46686@N&*@Y:83?'4*17Y=*8#)86@
'4'#*7Y@*##686)*473*<:3<*#N-35!

;83?!&)!;-8:4@&!K!.43<*4%!O46(7:4'86@!K!
-33'+YY///N:83?&):-8:4@&N&*@Y:83?Y#6Y(#'37Y
/43#*Y7<''m86)&Y:&67#*$438&6Y@*##6m(#78@6
Y643<*4%m%46(7:4'86@N-35%!
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!

 

US 

 

  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

l-33'+YY///N'%46686@N&*@Y:83?'4*17Y=*8#)86@'4
'#*7Y:%8543#:-46@#N-35nN!

VX!8=8(!
V[!8=8(!
Vf!G5#*8:46!C%46686@!G77&:8438&6!B!M*##6!

96)*473*<:3<*#R!IWVI!
IW!8=8(!
IV!.438&64%!H#7&<*:#7!"#)#67#!;&<6:8%R!IWVI!
II!C#667?%$4684!"#'4*35#63!&)!A6$8*&65#634%!

C*&3#:38&6R!IWVI 
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Land Acquisition and Preservation 

Description 
]-8%#! 546?! 73&*5/43#*! 5464@#5#63! 73*43#@8#7!
-46(%#! /43#*! d(&/673*#45Re! 83! 87! 85'&*3463! 3&!
*#:&@68c#! 3-43! 3-#*#! 4*#! /4?7! 3&! 5464@#!
73&*5/43#*! <'73*#45! 47! /#%%N! b&*! :&55<6838#7!
%&:43#(! 86!5&*#! 7<=<*=46! 46(! *<*4%! %&:438&67R! 3-#!
4:P<87838&6! 46(! '*&3#:38&6! &)! /43#*7-#(! %46(7! 86!
&*(#*!3&!*#(<:#!&$#*K(#$#%&'5#63!:46!=#!:*838:4%!3&!
643<*4%%?! 5464@86@! 73&*5/43#*N! C*#7#*$#(! %46(!

'*&$8(#7! 643<*4%! %&:438&67! )&*! 73&*#(! /43#*N!
,-*&<@-! *#(<:#(! (#$#%&'5#63! 46(! 3-#*#)&*#! 3-#!
'*#$#638&6! &)! 86:*#47#(! '*#7#6:#! &)! 85'#*$8&<7!
7<*)4:#7R! 3-#! 45&<63! 46(! 7'##(! &)! 73&*5/43#*!
*<6&))! 87! *#(<:#(! 46(! 3-#! '&778=8%83?! )&*! )%&&(86@!
*#(<:#(NV!,-87!/43#*! 87!/43#*! 3-43!/8%%!6#$#*! *#4:-!
3*467'&*3438&6!86)*473*<:3<*#N! 

Life Cycle 
J6:#! 3-#! %46(! 87! '<*:-47#(! &*! *#Kc&6#(R! 3-87!
73*43#@?! :46! %473! 47! %&6@! 47! 3-#! %46(! *#54867! 86!
'&77#778&6!&)!3-#!'*&3#:386@!#6383?N!!9)!3-#*#!4*#!L#73!
E464@#5#63! C*4:38:#7! 86734%%#(! &6! 3-#! %46(R! 3-#6!
3-#?!/8%%!%473!47!%&6@!47!3-#!'4*38:<%4*!86)*473*<:3<*#!
:-&7#6!/8%%g!-&/#$#*R! 3-87!(&#7!6&3! 85'4:3! 3-#! %8)#!
:?:%#! &)! 3-#! %46(! 837#%)N! ,-#! '%4:#5#63! &)! 4!
$&%<634*?! #47#5#63! :46! #67<*#! 3-#! '#*546#6:#! &)!
%46(!:&67#*$438&6!)&*!4!'4*38:<%4*!4*#4NI!

Cost!!
,-#! :&73! &)! %46(! /8%%! =#! $4*84=%#! (#'#6(86@! &6! 4!
6<5=#*! &)! )4:3&*7! 86:%<(86@! '*854*8%?! %&:438&6N!
G$#*4@#! :&73! )&*! /43#*7-#(! '*&3#:38&6! -47! =##6!
6&3#(! 43! sVRWXV! K! sZRWXV! '#*! 4:*#! `sNWSKsNVTY7PN! )3Na!
(#'#6(86@! &6! %&:438&6! 46(! 45&<63! &)! *#73&*438&6!
#))&*3!6##(#(!43! 3-43! %&:438&6NS!G6!#$4%<438&6!&)! VT!

Case Study – Alachua County Forever:  
Alachua County, FL 

G%4:-<4!;&<63?R!b%&*8(4R!87!%&:43#(!6#4*!
M486#7$8%%#!46(!-47!#Q'#*8#6:#(!4!
78@68)8:463!@*&/3-!86!'&'<%438&6!P<8:1%?!
(#$#%&'86@!643<*4%!%46(7!46(!73*#7786@!3-#!
%&:4%!/43#*!7?73#57N!G7!4!*#7<%3R!3-#!:&<63?!
-47!<6(#*@&6#!4!78@68)8:463!@*##6!
86)*473*<:3<*#!#))&*3R!/-8:-!86:%<(#7!4!58Q!
&)!*#@<%43&*?!:-46@#7R!#(<:438&64%!
'*&@*45586@R!46(!78@68)8:463!%46(!
4:P<87838&6N!,-#!:&<63?R!3-*&<@-!3-#!
7<''&*3!&)!$&3#*7R!8683843#(!3-#!G%4:-<4!
;&<63?!b&*#$#*!)<6(!/&*3-!sIf!58%%8&6!46(!
:&%%#:3#(!3-*&<@-!'*&'#*3?!34Q#7N!,-87!)<6(!
87!4=%#!3&!4:P<8*#!%46(!86!3-*##!/4?7!B!
3-*&<@-!(&6438&6R!'<*:-47#R!46(!
(#(8:438&67!&)!863#*#73N!,-#!*#7<%37!-4$#!
=##6!85'*#778$#!/83-!&$#*!V[RWWW!4:*#7!
/&*3-!4!:&5=86#(!s[V!58%%8&6!4:P<8*#(!46(!
'*&3#:3#(!786:#!IWWWN!,-#!'#&'%#!&)!G%4:-<4!
;&<63?!*#5486!86$&%$#(!47!/#%%N!96!IWW[R!
#8@-3!?#4*7!4)3#*!3-#!)8*73!$&3#!3&!#734=%87-!
3-#!G%4:-<4!;&<63?!b&*#$#*!)<6(R!$&3#*7!
4''*&$#(!3-#!]8%(!2'4:#7!C<=%8:!C%4:#7!
*#)#*#6(<5R!/-8:-!*487#(!3-#!74%#7!34Q!)&*!
3/&!?#4*7!=?!sNWVUR!5&6#?!/-8:-!/47!<7#(!
)&*!*#:*#438&64%!85'*&$#5#637!46(!3&!
:&6386<#!)<6(86@!%46(!'*#7#*$438&6!#))&*37N!
,-87!'*&3#:3#(!%46(!87!7#*$86@!4!6<5=#*!&)!
'<*'&7#7!)&*!3-#!'#&'%#!&)!G%4:-<4R!
86:%<(86@!47787386@!86!3-#!5464@#5#63!&)!
73&*5/43#*!`ACG!J))8:#!&)!]#3%46(7R!
J:#467!46(!]43#*7-#(7aN!

9"#/(ED"8B(\]]i('#(=%D'%/0%"(\]]jL(@%I%B#D/%+'1(

"%I8%3%@(*+@(*DD"#I%@(0R(';%(>#7+'R(D"#'%&'%@(kh(

D%"&%+'(#:(#D%+(1D*&%L(ia(D%"&%+'(#:(';%('"%%(&*+#DRL(

\a(D%"&%+'(#:(7DB*+@(;*08'*'L(lj(D%"&%+'(#:(1'"*'%,8&(

%&#1R1'%/1L(*+@(h]](D%"&%+'(#:(3%'B*+@1m(M+(*(

"%,8#+*B(1&*B%L(EB*&;7*n1(B*+@(*&e7818'8#+(D"#,"*/(

;*1(D"#'%&'%@(*+(8/D"%118I%(+%'3#"5(#:(#D%+(1D*&%(

8+(';%(h](R%*"1(18+&%(8'1(&#+&%D'8#+J(EB*&;7*(

>#7+'R(9#"%I%"(;*1(D"#'%&'%@(#I%"(h^L]]](*&"%1(#:(

B*+@(3#"';(#I%"(o^h(/8BB8#+N!B!>N2N!
A6$8*&65#634%!C*&3#:38&6!G@#6:?!`ACG!J))8:#!
&)!]#3%46(7R!J:#467!46(!]43#*7-#(7a(
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:<**#63!IWVI! %87386@7! )&*! %46(! 86!<'7343#!.#/!0&*1!
`6&6K8**8@43#(! 46(! /83-&<3! 4! -&<7#a! '*&$8(#7! 46!
#738543#(!4$#*4@#!:&73!&)!s[ZUW!'#*!4:*#NT!93!-47!4%7&!
=##6! 6&3#(! 3-43! )&*! 3-&7#! %&&186@! 3&! '*&3#:3! 4!
/#3%46(! 4*#4R! 83! 87! @#6#*4%%?! 4::#'3#(! 3-43! 5&*#!
%46(! /8%%! =#! 6##(#(! 3&! =#! #))#:38$#! 46(! /8%%!
3-#*#)&*# (*8$#!<'!:&737NU!
 
Implementation Timeframe 
O46(! 4:P<87838&6! 46(! '*&3#:38&6! 87! 4! %&6@K3#*5!
5464@#5#63! 73*43#@?g! (#'#6(86@! &6! 3-#! 34*@#3#(!
%46(!4$48%4=8%83?R!83!:&<%(!341#!546?!?#4*7!=#)&*#!46!
#))#:38$#!'&*3)&%8&!:46!=#!=<8%3N!!

Maintenance 
]-8%#!3-#*#!54?!=#!*#73&*438&6!4:38$838#7!477&:843#(!
/83-! 3-87! 73*43#@?! 86!&*(#*! 3&!<38%8c#! 3-#! %46(! 3&! 837!
54Q85<5! :4'4:83?R! 3-#*#! 87! 6&! 54863#646:#!
477&:843#(! /83-! 3-87! 3?'#! &)! 73&*5/43#*!

5464@#5#63! 73*43#@?NZ!,-#! &/6#*! &)! 3-#!'*&3#:3#(!
%46(7! 54?! (#:8(#! 3&! 86734%%! :#*3486! L#73!
E464@#5#63!C*4:38:#7! `LEC7a! 86! &*(#*! 3&! 86:*#47#!
3-#! 45&<63! &)! /43#*! *#3486#(! &6! 3-#! '*&'#*3?g! 8)!
3-87!/#*#! 3&!-4''#6R! 3-#?!/&<%(!-4$#! 3-#! 3?'#7!&)!
%8)#!#Q'#:346:8#7!46(!54863#646:#!6##(7!477&:843#(!
/83-!3-43!3?'#!&)!LECNX!!

#$%&'()!
!"#"$%&3'! G%&6@! /83-! (#:*#4786@! )%&&(86@! 46(!
86:*#4786@!/43#*!73&*4@#!47!4!5#467!&)!73&*5/43#*!

5464@#5#63R!3-#!4:P<87838&6!46(!'*&3#:38&6!&)!%46(!
'*&$8(#7! 4((838&64%! =#6#)837N! J6#! 7<:-! =#6#)83! 87!
85'*&$#(! 48*! P<4%83?! (<#! 3&! 3-#! 86:*#47#(! 45&<63!
&)! $#@#3438&6N! ,-#! '*&3#:38&6! &)! 643<*4%! -4=83437!
4%7&! 3*467%43#7! 3&! /8%(%8)#! '*&3#:38&6! `46854%! 46(!
'%463!7'#:8#7aR!4P<8)#*!*#:-4*@#R!46(!/43#*!*#7&<*:#!
(#$#%&'5#63N [ ! f ! VW !,-#*#! -47! 4%7&! =##6! 6&3#(! 4!
'&7838$#! 86)%<#6:#! &6! '*&'#*3?! $4%<#7! )&*! 3-&7#!
%&:43#(!6#Q3!3&!46(!6#4*!'*&3#:3#(!%46(7NVV!!
!
()*++"#,"3'! ,-#! '*854*?! :-4%%#6@#7! 477&:843#(!
/83-! 3-87! 73*43#@?! 4*#! 3-#! :&73! &)! %46(! 46(!
(#3#*58686@! )8646:86@! )&*! 4:P<87838&6g! 3&! 4:P<8*#!
%46(!)&*!:&67#*$438&6!'<*'&7#7R!3&/67!&)3#6!6##(!3&!
<7#! 4! :&5=86438&6! &)! @&$#*65#63! )<6(86@! 47!/#%%!
47!(&6438&67!46(!@*4637NVI!!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

V!C#3#*7&6R!o<%84R!G546(4!23&6#!46(!o45#7!^&<%#N!
!"#'%&'8+,(X*'%"(C%1#7"&%1(*+@()*+*,8+,(

='#"/3*'%"-(E(?8"@P1(HR%(A8%3(:#"(2%3(T*/D1;8"%(

>#//7+8'8%1N!6N(N!A%#:3*&68:!H#'&*3N!

Additional Land Acquisition and 
Protection Resources 

M*##6!96)*473*<:3<*#!;47#!23<(8#7+!
E<68:8'4%!C&%8:8#7!)&*!E464@86@!
23&*5/43#*!/83-!M*##6!96)*473*<:3<*#!K!
///N#'4N@&$Y&/&/Y.C2Y%8(Y@8m:47#m73<(
8#7mIWVWN'()!

C*&3#:386@!]43#*!H#7&<*:#7!46(!E464@86@!
23&*5/43#*+!G!L8*(_7!A?#!t8#/!)&*!.#/!
^45'7-8*#!;&55<6838#7!K!
-33'+YY#Q3#678&6N<6-N#(<Y;&55"#$Y(&:<
5#637Y23&*5/3*mM<8(#N'()!
!
E8%/4<1##!E#3*&'&%8346!]43#*7-#(!C%46+!!
-33'+YY///N#'4N@&$Y&/&/Y.C2Y643%73&*5
/43#*WSYIZEJO#4*?N'()!

b8@<*#!V[N!J6:#!4!=*&/6)8#%(R!"#'&3!C&6(!87!4!
*#73&*#(!%&:438&6!3-43!87!'4*3!&)!3-#!G%4:-<4R!bOR!%46(!
'*#7#*$438&6!'*&D#:3!`ACG!J))8:#!&)!]#3%46(7R!J:#467!
46(!]43#*7-#(7aN(
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!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

I!8=8(!
S!JvO#4*?R!E4*1R!#3!4%N!dG!;&67#*$438&6!C%46!)&*!,-*##!

]43#*7-#(7!/83-86!3-#!E8%/4<1##!E#3*&'&%8346!
2#/#*4@#!"873*8:3Ne!2*'8#+*B(>#+:%"%+&%(#+(<"0*+(
='#"/(X*'%"-(H+;*+&8+,(!"#,"*/1(*'(';%(S#&*B(

S%I%BN!;-8:4@&+!>N2N!A6$8*&65#634%!C*&3#:38&6!
G@#6:?R!IWWSN!IXIKIfWN!

T!2%3(4#"5(9*"/B*+@(:#"(=*B%N!IWVI!VSKJ:3&=#*N!IWVI!VSK
J:3&=#*N!
l-33'+YY///N)4*5%46(7#4*:-N:&5Y$8#/N47'Qp7:
q6#/K?&*1\'qWKTKWnN!

U!]#877R!C#3#*R!o&-6!M<%%8$#*!46(!G6(*#/!A*8:17&6N!d;&73!
46(!C&%%<3463!H#5&$4%!&)!23&*5K]43#*!
,*#435#63!C*4:38:#7Ne!Q#7"+*B(#:(X*'%"(C%1#7"&%1(
!B*++8+,(*+@()*+*,%/%+'!`IWWXa+!IV[KIIfN!

Z!J_O#4*?R!EN!#3!4%NR!IWWS!
X!.&*3-#*6!t8*@8684!H#@8&64%!;&558778&6N!)*8+'*8+8+,(

='#"/3*'%"(=R1'%/1-(E(K78@%0##5(:#"(!"8I*'%(

M3+%"1(*+@(MD%"*'#"1(8+(2#"';%"+(A8",8+8*N!
b48*)4Q+!t8*@8684!;&4734%!y&6#!E464@#5#63!
C*&@*45!43!3-#!"#'4*35#63!&)!A6$8*&65#634%!
h<4%83?R!IWWXN!

[!G6@#%&R!E4*?!o46#N!d963#@*4386@!]43#*!E464@#5#63!
46(!O46(!>7#!C%46686@+!>6:&$#*86@!3-#!E87786@!
O861!86!3-#!C*&3#:38&6!&)!b%&*8(4v7!]43#*!
H#7&<*:#7pe!<9(S*3(=&;#B*"1;8D(C%D#18'#"R(IWWV+!
IITKIT[N!

9 A*673R!;4*?6N!!"#'%&'8+,(';%(=#7"&%-(S*+@(>#+1%"I*'8#+(*+@(
';%(97'7"%(#:(E/%"8&*P1(G"8+58+,(X*'%"N!A(N!F85!
^&''#*!46(!"4$8(!2<55#*7N!C*&(N!,-#!,*<73!
)&*!C<=%8:!O46(!46(!G5#*8:46!]43#*!]&*17!
G77&:8438&6N!246!b*46:87:&R!IWWTN!A%#:3*&68:!
H#'&*3N 

VW!"#Q3#*R!o#778:4N!S*+@(<1%(.##B1('#(!"#'%&'(K"#7+@3*'%"-(
!"%1%"I8+,(C%&;*",%N!;-8:4@&R!o<%?!IWVVN!J6%86#!
H#'&*3N 

VV!M#*&@-#-46R!o4P<#%86#R!O&*8!O?6:-!46(!2-4/6!
L<:-&%3cN!d;4'834%8c438&6!&)!J'#6!2'4:#7!863&!
^&<786@!t4%<#7!46(!3-#!H#78(#6384%!C*&'#*3?!
,4Q!H#$#6<#!95'4:37!&)!G@*8:<%3<*4%!A47#5#63!
C*&@*457Ne!E,"8&7B'7"*B(*+@(C%1#7"&%(H&#+#/8&(
C%I8%3!`IWWSa+!SSKTUN!

VI!C#3#*7&6R!6N(N!!
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 Bluebelt Project 

Description!
G!=%<#=#%3!'*&@*45!87!46!#))&*3!3&!'*#7#*$#!46(!
#6-46:#!3-#!<7#!&)!643<*4%%?!&::<**86@!/#3%46(7!3&!
'*&5&3#!643<*4%!(*4864@#!46(!3*4$#%!&)!73&*5/43#*!
4/4?!)*&5!(#$#%&'#(!!

%&:438&67!46(! 3*467'&*3438&6!7?73#57N!,-87! 73*43#@?!
87! &6%?! 4''*&'*843#! )&*! 3-&7#! %&:438&67! /-#*#!
/#3%46(7! 4*#! 4%*#4(?! 86! #Q873#6:#! 46(! '4*3! &)! 3-#!
/43#*!3*467'&*3438&6!7?73#5N!,-#!=%<#=#%37!5464@#!
73&*5/43#*! '*854*8%?! <38%8c86@! #Q87386@! 643<*4%!
86)*473*<:3<*#R! 34186@! 4($4634@#! &)! /#3%46(7! 3&!
*#:#8$#! 73&*5/43#*N! ,-#7#! 643<*4%! *#7&<*:#7! 4*#!
7<''%#5#63#(! =?! d=%<#=#%3! )4:8%838#7Re! :&673*<:3#(!
43! %&:438&67! /-#*#! 3-#! 7#/#*! 7?73#5! #6(7! 46(!
643<*#! =#@867N! ,-#7#! )4:8%838#7R! /-8:-! 86:%<(#!
73&*5/43#*! (#3#638&6! '&6(7! 46(! :&673*<:3#(!
/#3%46(7R! 4*#! 863#6(#(! 3&! *#(<:#! 3-#! '&3#6384%!
6#@438$#! 85'4:3! &)! 73&*5/43#*! (*4864@#! (<*86@!
'*#:8'83438&6!#$#637!&6!3-#!643<*4%!86)*473*<:3<*#N!93!
87!85'&*3463!3&!6&3#!3-43!3-#!=%<#=#%3!87!6&3!#638*#%?!
4! *#'%4:#5#63! )&*! =<3! 4! 7<''%#5#63! 3&! @*#?!
86)*473*<:3<*#g! /-8%#! 83! /8%%! 4$&8(! 3-#! 6##(! )&*!
78@68)8:463! 6#/! @*#?! 86)*473*<:3<*#R! 7&5#! 754%%!
4((838&67!54?! =#! 6#:#774*?! 3&! 4%%&/! )&*! 3-#!5&73!
=#6#)8:84%! 5464@#5#63! &)! 73&*5/43#*! )&*! 4!
'4*38:<%4*! %&:438&6NV!,-#! =%<#=#%3! :46! =#! =<8%3! 3&!
5464@#!4!(#3#*586#(!73&*5!78c#!B!3-#!2343#6!97%46(!

Case Study - Staten Island Bluebelt: 
Staten Island, NY 

,-#!2343#6!97%46(!=%<#!=#%3!7?73#5!:&$#*7!VZ!
(8))#*#63!/43#*7-#(7!46(!&$#*!VWRWWW!4:*#7!
&)!2343#6!97%46(R!.#/!0&*1N!,-#!'*&@*45!
/47!868384%%?!734*3#(!=#:4<7#!83!/47!
(#3#*586#(!3-43!3*4(838&64%!@*#?!
86)*473*<:3<*#!`7#/#*!7?73#5a!/&<%(!6&3!=#!
7<834=%#!&6!3-#!87%46(!(<#!3&!3-#!45&<63!&)!
/#3%46(7!4$48%4=%#!3-43!/&<%(!=#!
&$#*/-#%5#(!3-*&<@-!'&'<%438&6!@*&/3-!
46(!(#$#%&'5#63N!9673#4(R!3-#!)&:<7!
=#:45#!-&/!3&!<7#!3-#7#!/#3%46(7!46(!
643<*4%%?!&::<**86@!(*4864@#!'43-/4?7!3&!
5464@#!73&*5/43#*N!G!5&(#%!/47!
(#$#%&'#(!<38%8c86@!(434!)&*!4!)8$#K?#4*!
73&*5!8(#638)?86@!%&:438&67!/-#*#!
3*4(838&64%!@*#?!7#/#*!7?73#57!/#*#!%4:186@!
46(!:&<%(!=#!86734%%#(!47!/#%%!47!643<*4%%?!
&::<**86@!(*4864@#!'433#*67!/-8:-!:&<%(!=#!
7<''%#5#63#(!3-*&<@-!3-#!86734%%438&6!&)!
=%<#=#%3!)4:8%838#7R!4%7&!*#)#**#(!3&!47!LEC7!
`M<5=R!H&778!46(!E#-*&3*4aN!,&!(43#R!ZS!
LEC!783#7!-4$#!=##6!86734%%#(!86:%<(86@!
#Q3#6(#(!*#3#638&6!=47867R!&<3%#3!)8%%86@!
=47867R!46(!746(!)8%3#*7!`M<5=R!;-8#)!
A6@86##*K!L<*#4<!&)!]43#*!46(!2#/#*!
J'#*438&67R!2343#6!97%46(!L%<#!L#%3!>683?aN!
A4:-!&)!3-#7#!LEC7!87!(#$#%&'#(!3&!=#!783#!
7'#:8)8:!/83-!4!)&:<7!&6!54863#646:#!&)!3-#!
%&:438&6R!$#@#3438&6R!46(!86:&*'&*4386@!
73&6#!86!-&54@#!3&!3-#!%&:438&6_7!4@*4*846!
-873&*?N!,-#!*#7<%37!-4$#!=##6!#6:&<*4@86@!
B!786:#!3-#!85'%#5#63438&6!&)!3-#!'*&@*45R!
^<**8:46#!9$46!`INS!86:-#7a!46(!,*&'8:4%!
23&*5!,455?!:&5=86#(!/83-!,*&'8:4%!
"#'*#778&6!II!`ZNT!86:-#7a!'477#(!3-*&<@-!
/83-&<3!78@68)8:463!)%&&(86@!85'4:37!
`M<5=R!H&778!46(!E#-*&3*4aN!C#*)&*546:#!
&6!3-#!7&<3-!7-&*#!/47!4%7&!@&&(!(<*86@!

!%";*D1(';%(0%1'('%1'*/%+'('#(';%(17&&%11(#:(';%(

?B7%0%B'(;*1(0%%+(8'1(1'%BB*"(D%":#"/*+&%(@7"8+,(/*$#"(

1'#"/1(*+@(;7""8&*+%1J(T7""8&*+%(FI*+L(3;8&;(@"#DD%@(

\Jk(8+&;%1(ZlJ^&/[(#:("*8+:*BB(#I%"(*(\pO;#7"(D%"8#@L(

D*11%@(e78%'BR(';"#7,;(';%("%,8#+(#+(=%D'%/0%"(haOh^L(

\]]pJ(."#D8&*B(='#"/(.*//R(*+@(=70'"#D8&*B(

G%D"%118#+(\\L(3;8&;(&#/08+%@('#(D"#@7&%(iJp(8+&;%1(

Zhi&/[(#:("*8+:*BB(#I%"(*(\pO;#7"(D%"8#@L(3%+'(0R(

7++#'8&%@(#+(M&'#0%"(^OjL(\]]lJ(E"%*1(';*'(3%"%(#+&%(

:B##@%@(%I%+(0R(/8+#"(D"%&8D8'*'8#+(%I%+'1(;*+@B%@(

';%1%(/*$#"(1'#"/1(38';#7'(8117%N!B!M<5=R!H&778!46(!
E#-*&3*4!`M<5=R!H&778!46(!E#-*&3*4a!
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=%<#=#%3! -47! =##6! (#78@6#(! 3&! 5464@#! 3-#! /43#*!
477&:843#(! /83-! 4! UK?#4*! 73&*5N! G! 6#/! =%<#=#%3!
)4:8%83?!86!3-#!L*&6QR!.#/!0&*1R!-47!=##6!(#78@6#(!
3&! 5464@#! [! @4%%&67! '#*! 7P<4*#! )&&3! 46(! 4!
:4%:<%43#(!NVS!@4%%&67!'#*!586<3#!'#*!7P<4*#!)&&3NI!!

Life Cycle 
,-#! %8)#:?:%#! &)! 3-#! =%<#=#%3! 87! (#'#6(#63! &6! 3-#!
3?'#! &)! 86)*473*<:3<*#! <38%8c#(N! ,-#! 643<*4%!
86)*473*<:3<*#! `'*&3#:3#(! /#3%46(7a! /8%%! %473! )&*! 47!
%&6@! 47! 3-#?! *#5486! '*&3#:3#(N! 93! 87! 85'&*3463! 3&!
6&3#! 3-43! 86! 7&5#! 867346:#7R! 3-87! :&<%(! =#!
3-*#43#6#(! =?! 3-#! *87#! 86! 7#4! %#$#%7NS!,-#! =%<#=#%3!
)4:8%838#7! 3-#57#%$#7!-4$#!$4*?86@! %8)#! #Q'#:346:8#7!
86:%<(86@!/#3! 46(!(*?!'&6(7! `/#3! -&%(7!/43#*! 4%%!
3-#!385#!/-8%#!(*?!87!863#6(#(!&6%?!)&*!73&*5/43#*a!
46(!746(! )8%3#*7! `746(!=#(7! 86734%%#(! 3&!4=7&*=!46(!
3*467)#*!/43#*a!4%%!&)!/-8:-!%473!)*&5!IW!K!UW!?#4*7NT!
 
Cost!
,-#!:&73!)&*!4!=%<#=#%3!)4:8%83?!87!(#'#6(#63!&6!%46(!
:&737! 47! /#%%! 47! 3-#! :&73! &)! 3-#! =%<#=#%3! )4:8%838#7!
6##(#(! 3&! =#! 86734%%#(N! ,-#! 2343#6! 97%46(! L%<#=#%3!
)4:8%83?!-47!:&73!&$#*!sVWW!58%%8&6!3&!86734%%!/83-!46!
4((838&64%! sXWWRWWW! 4! ?#4*! =<(@#3#(! )&*!
54863#646:#N U !^&/#$#*R! 3-#! 4$&8(#(! @*#?!
86)*473*<:3<*#!:&73!87!4%7&!85'&*3463R!46(!83!-47!=##6!
#738543#(! 3-43! 47! &)! IWWXR! s[W! 58%%8&6! 86! :4'834%!
'*&D#:37! -47! =##6! 4$&8(#(! 3-*&<@-! 3-#!
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Evaluation Matrix 
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-  Legend: Secondary Benefits!

Improves water quality!

Recharges ground water!

Mitigates urban heat island effect (An urban heat island is a metropolitan area that is warmer than surrounding rural 
areas because of heat retention by materials used in urban development.)!

Harvests rain water (Although it is possible to harvest rainwater for most strategies if additional processes are employed, 
this benefit is only identified for those strategies that do not require additional processes to harvest rainwater.)!

Improves air quality!

Increases biodiversity (This refers to animal/ wildlife biodiversity.)!

Increases surrounding land value!

Improves aesthetics!

Increases recreational opportunities!

Saves energy!
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Capture 
Rate!

Capital 
Cost!

Maint. 
Cost!

Total 
Cost!

Maint. 
Freq!

Life-
time!

Exper-
tise!

Setting! Secondary Benefits!

Unit! g/m/sf! $/sf! $/sf/yr! $/sf! x/yr! yrs! U, S, R!

Good! .005-.019! 15-200! 2-10! 100-200! monthly! high!

Better! .02-.099! 1-14.99! 0.20-1.99! 10-99.99! quarterly! medium!

Best! ≥ .10! ≤ 1! ≤ 0.20! ≤ 10! ≤ 2x/year! low!

Pervious 
Pavement! variesa! 15-!

25+! U, S, R!

Swales!
30! U, S!

Street 
Trees!             b       ! 8-!

100+! U, S!

Rain 
Gardens! 30! U, S!

Green 
Roofs! 30-50! U!

Rain 
Barrels! N/Ac!                 d       ! 20! U, S, R!

Green 
Space! variese! variese! 100+f! U, S!

Land Acq 
& Pres!  variesg    ! variesg! 100+f! S, R!

Bluebelts!
variesh! 20-50! U, S!

Evaluation Matrix 

!

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notes: 
a – Permeable Pavements can be designed to capture nearly any volume of rainfall. Unlimited capacity is 24 inches over a 
24-hour period, or 0.249 gal/ min/ sq ft.3 If pavement is limited by 24-36 inches of engineered soil beneath the surface, this 
would impose a capture rate equivalent to 6.24-9.36 inches over a 24-hour period, or 0.0027-0.0041 gal/ min/ sq ft.4 
b - Since street trees often have a similar substrate to swales, the capture rates calculated for swales were used for street 
trees.5 In addition, trees generally capture the first inch of rainfall in the shadow of their canopy.6 For a tree with a 16-foot 
diameter in an 8x20 foot tree pit (160 square feet), this means that the tree canopy could intercept the first 0.78 gal/ sq ft of 
rainwater. 
c - Rain barrels capture water based upon their size, which defines their capacity. Once they have been filled to capacity they 
cease to be valuable for additional capture.  
d – The square footage for rain barrels was calculated as the amount of land that the rain barrel sits on. In most cases, rain 
barrels capture rainwater from an area that is larger than its own. 
e – The capital cost of green spaces could be as low as $0.02/ sq ft for natural landscaping or meadows, or as high as $200/ 
sq ft for some urban parks. 
f - Given the indefinite lifetime of green spaces and acquired/ preserved land, the lifetime of these strategies is listed as 100+ 
years. 
g – Maintenance frequency and cost will vary significantly for each location depending on purpose and BMP installation. 
Those sites set aside as preserved land and left as natural preserves will require minimal maintenance. However, sites with 
recreational activities or installed BMPs will require more maintenance. 
h – Bluebelt facilities require regular maintenance as well as maintenance before every storm to ensure that they are free of 
debris. 
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Emerging Research 

Emerging Regulatory/Policy Approaches 
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Proposed Rulemaking to Strengthen the Stormwater Program 
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Proposed Stormwater Retention Credit (SRC) Mechanism 
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Charging Stand-Alone Parking Lots for Wastewater Services 
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!
b&*!b0IWVV!3-#!IZX!7346(K4%&6#!'4*186@!%&37!86!.#/!0&*1!;83?!/#*#!:-4*@#(!sWNWUY7P<4*#!)&&3!&)!%&3N!,-#!:-4*@#!
/47!=47#(!&6!"AC_7!73&*5/43#*!#Q'#67#!=<(@#3R!/-8:-!*#54867!73#4(?N!,-#!*#$#6<#!@#6#*43#(!)*&5!3-#7#!
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:-4*@#!8)!L#73!E464@#5#63!C*4:38:#7!`LEC7a!/#*#!85'%#5#63#(N!G7!&)!"#:#5=#*!IWVVR!3-#!'8%&3!:&5'%846:#!*43#!
`=47#(!&6!3&34%%?!*#$#6<#!:&%%#:3#(!$7N!3&34%!=8%%#(!45&<63a!/47!XI!'#*:#63R!#Q:%<(86@!#Q#5'38&67N!2#$#6!
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3-#!=8%%86@!7?73#5!3&!477#77!46(!:&%%#:3!:-4*@#7R!=<3!83!4%7&!7#3!3-#!'*#:#(#63!)&*!3-#7#!73&*5/43#*!:-4*@#7NVS!
!
L#:4<7#!"AC_7!#Q'#67#!=<(@#3!*#54867!73#4(?!)*&5!?#4*!3&!?#4*R!3-#?!4*#!:&678(#*86@!<786@!46!4%3#*6438$#!
#P<438&6R!7<:-!47!=47#(!&6!:4'834%!#Q'#67#7R!3&!@#6#*43#!)<3<*#!:-4*@#7N!J3-#*!:&678(#*438&67!3&!'*&5&3#!3-#!
86734%%438&6!&)!@*##6!86)*473*<:3<*#!&6!'4*186@!%&37!86:%<(#!-&7386@!/&*17-&'7!&6!3#4:-86@!LEC!4%3#*6438$#7!46(!
86:*#4786@!&<3*#4:-!)&*!(#78@6N!"AC!87!4%*#4(?!#Q458686@!3-#!#Q'4678&6!&)!3-#!'*&@*45!3&!86:%<(#!'<=%8:!
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69



!

!

 

70 
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Emerging Technological Practices 
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!
J6#!&)!3-#!54D&*!:43#@&*8#7!&)!#5#*@86@!3#:-6&%&@?!)&*!73&*5/43#*!5464@#5#63!87!86!*&&)86@!(#78@6!46(!
*&&)86@!7?73#57N!b&*!4!$4*8#3?!&)!*#47&67R!/-#3-#*!*#%43#(!3&!/#8@-3R!/86(R!74)#3?R!&*!=<(@#34*?!:&6:#*67R!6&3!4%%!
*&&)7!4*#!7<834=%#!)&*!$#@#3438$#R!@*##6!*&&)86@!7?73#57!&*!(#3#638&6!)4:8%838#7NVU!A6@86##*7!46(!7:8#638737!4*#!
(#$#%&'86@!4%3#*6438$#!*&&)86@!&'38&67!3&!)4:8%8343#!3#5'&*4*?!*#3#638&6!&)!73&*5/43#*R!/-8:-!<%38543#%?!:46!48(!
86!(#:*#4786@!3-#!'#41!)%&/!863&!:&6$#?46:#!7?73#57N!G7!*&&)86@!46(!&3-#*!:&673*<:38&6!543#*84%7!4*#!16&/6!3&!
*#%#47#!-4*5)<%!'&%%<34637!863&!73&*5/43#*!*<6&))R!4!(##'#*!73<(?!&)!3-#!<38%8c#(!543#*84%7!&)!3-#7#!6#/!
3#:-6&%&@8#7!87!6#:#774*?!3&!(#3#*586#!3-#!'&3#6384%R!8)!46?R!&)!'&%%<3463!(87:-4*@#N!,-#!54863#646:#!
*#P<8*#5#637!46(!%8)#!:?:%#!&)!3-#7#!6#/!3#:-6&%&@8#7!4*#!6&3!?#3!)<%%?!16&/6N!
!
G6&3-#*!3*#6(!'#*348686@!3&!*&&)86@!7?73#57!87!3-43!&)!<786@!*&&)7!)&*!)4*586@!&*!4P<4:<%3<*#N!,-#7#!@*##6!
7?73#57!&)3#6!*#%?!&6!'*#:8'83438&6!46(Y&*!73&*5/43#*!)&*!3-#8*!'&6(86@!46(!-?(*&'&68:!6##(7N!,#:-6&%&@8#7!3&!
4''*&'*843#%?!)8%3#*!*&&)!73&*5/43#*!)&*!3-#7#!)4*586@!<7#7!4*#!86!(#$#%&'5#63N!,-#!:&73K#))#:38$#6#77!46(!%8)#!
:?:%#!&)!3-#7#!)8%3*438&6!7?73#57!-47!?#3!3&!=#!)<%%?!'*&$8(#(N!
!
G!)864%!3*#6(!86!73&*5/43#*!5464@#5#63!3#:-6&%&@?!87!86!3-#!(8$#*78&6!&)!73&*5/43#*!)*&5!*&4(7!86!<*=46!46(!
7<=<*=46!7#3386@7N!C*#$8&<7%?!(87:<77#(!86!3-87!*#'&*3!4*#!73*43#@8#7!7<:-!47!M*##6!23*##37!46(!23*##3!,*##7R!
/-8:-!4*#!#))#:38$#!86!*#348686@!46(!)8%3#*86@!73&*5/43#*!47!83!3*4$#%7!&$#*!3-#8*!7<*)4:#7N!.#/!(8$#*78&6!
3#:-6&%&@8#7!%&&1!3&!(8$#*3!73&*5/43#*!)*&5!*&4(/4?7!46(!863&!3-#!7&8%!46(!*&&37!&)!3*##7!46(!'%4637!%8686@!3-#!
*&4(/4?7N!2858%4*!3&!&3-#*!#5#*@86@!3#:-6&%&@8#7R!3-#!:&73K#))#:38$#6#77R!54863#646:#!*#P<8*#5#637R!46(!%8)#!
:?:%#!464%?787!&)!3-#7#!3#:-6&%&@8#7!-47!?#3!3&!=#!)<%%?!#Q4586#(N!
!
C*&$8(#(!=#%&/!4*#!#Q45'%#7!&)!3-#!(87:<77#(!#5#*@86@!3#:-6&%&@8:4%!3*#6(7!)&*!4((*#7786@!73&*5/43#*N!
;&678(#*86@!3-#!6#/6#77!&)!3-#!3#:-6&%&@8#7!46(!3-#!%833%#!86)&*5438&6!&))#*#(R!'*&'#*!464%?7#7!:466&3!=#!
'*&$8(#(!43!3-87!'&863N!H43-#*R!3-#!86)&*5438&6!87!863#6(#(!3&!#6%8@-3#6!*#4(#*7!4=&<3!3-#!6#/#73!3#:-6&%&@8#7!
46(!7#*$#!47!4!734*386@!'&863!)&*!)<3<*#!*#7#4*:-!86!3-#!(#$#%&'86@!4*#47!&)!73&*5/43#*!5464@#5#63N!

Roofing Shingle Designed to Temporarily Retain and Store Precipitation 
G#0%"1'%8+(*+@(T*""81(q(F++#I*'8#+(H+,J(SS>hi(

!
G''*&$#(!86!o<6#!&)!IWVWR!"&=#*73#86!46(!^4**87!'43#63#(!4!*&&)86@!7-86@%#!`7##!b8@<*#!V!=#%&/a!3-43!:46!
3#5'&*4*8%?!73&*#!'*#:8'83438&6!46(!@*4(<4%%?!*#%#47#!83!3-*&<@-!3-#!73&*4@#!5#(84N!,-#!7-86@%#!-47!4!73&*4@#!
%4?#*!`VW[a!&6!3&'!&)!4!=47#!%4?#*!`VWIa!46(!4=&$#!4!(*4864@#!%4?#*!`VWTaN!;&5'&7#(!&)!6&6K@*&/86@!73&*4@#!
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b8@<*#!IVN!"&=#*73#86!46(!^4**87!H&&)86@!2-86@%#N!
!
A478%?!546<)4:3<*#(R!73&:1'8%#(R!(873*8=<3#(R!46(!86734%%#(R!3-#!7-86@%#7!:46!=#!:<73&58c#(!)&*!$4*8#(!
3-8:16#77#7R!'&*&783?R!46(!-?(*4<%8:!:&6(<:38$83?N!;<73&58c438&6!4%%&/7!)&*!3-#!7-86@%#7!3&!5##3!783#K7'#:8)8:!
'*#:8'83438&6R!73&*5/43#*!*#@<%438&67R!46(!*&&)!7%&'#!'*&'#*38#7N!G''%8:4=%#!)&*!#Q87386@!&*!6#/!73*<:3<*#7R!3-#!
7-86@%#!/47!(#78@6#(!3&!=#!%8@-3/#8@-3!?#3!/83-7346(!-4*7-!&<3(&&*!:&6(838&67R!7<:-!47!-48%R!)*##c86@!46(!
3-4/86@R!76&/R!-8@-!/86(7R!46(!)&&3!3*4))8:N!"&=#*73#86!46(!^4**87!:&63#6(!3-43!:&5'4*#(!3&!&3-#*!*&&)86@!
543#*84%7R!3-87!6#/!7-86@%#!'*&$8(#7!4!-8@-#*!)8*#!*4386@!46(!&))#*7!#P<4%!&*!7<'#*8&*!'*&(<:3!%&6@#$83?N!

Green Roof System for Treating Stormwater in Wet Ponds for Fish Farm 
>;*+,(*+@(X*+8%B81'*(q(<+8I%"18'R(#:(>%+'"*B(9B#"8@*(C%1%*"&;(9#7+@*'8#+(F+&Jha(

!
G''*&$#(!86!G'*8%!&)!IWVIR!;-46@!46(!]468#%8734!'43#63#(!4!@*##6!*&&)!7?73#5!)&*!3*#4386@!73&*5/43#*!86!/#3!
'&6(7!46(!(*?!'&6(7!)&*!4P<4:<%3<*#!`7##!b8@<*#!I!=#%&/aN!,-#!7?73#5!:&5'*87#7!4!*#3#638&6!'&6(!`SVWaR!86K783<!
3*#435#63!<683!`SZWaR!46(!4!7<5'!'<5'!`STWaN!>38%8c86@!643<*4%!46(!*#:?:%#(!543#*84%7!7<:-!47!74/(<73R!4!38*#!
:*<5=R!746(R!46(!%85#73&6#!47!3-#!7&*'38&6!5#(84R!3-#!86K783<!3*#435#63!<683!87!:&5'&7#(!&)!3-#!7&*'38&6!5#(84!
47!4!)8%3#*R!#63*46:#!'8'#7!`SUWaR!46(!4!*#:8*:<%438&6!'8'#!`SSWaN!,-#!#63*46:#!'8'#7!5&$#!3-#!73&*5/43#*!:4'3<*#(!
=?!3-#!7<5'!'<5'!863&!3-#!)8%3#*!)&*!3-#!*#5&$4%!&)!6<3*8#637!46(!'&%%<34637N!
!
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b8@<*#!IIN!;-46@!46(!]468#%8734!M*##6!H&&)!2?73#5N!
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,-#!@*##6!*&&)!7?73#5!87!*#<74=%#!46(!)%#Q8=%#!46(!3*#437!73&*5/43#*!#))#:38$#%?R!#:&6&58:4%%?R!46(!
#6$8*&65#634%%?!7&<6(%?N!,-#!7?73#5!)8%3#*7!3-#!73&*5/43#*!46(!*#5&$#7!'4*38:<%43#7!46(!:&63458643#7R!
'*&(<:86@!-8@-%?!:%#46#(!/43#*N!;-46@!46(!]468#%8734!477#*3!3-43!3-#8*!7?73#5!:46!=#!<7#(!)&*!3*#4386@!
73&*5/43#*!86!/#3!'&6(7!46(!(*?!'&6(7!)&*!4P<4:<%3<*#!&'#*438&6R!86:%<(86@!7-*85'!46(!)87-!)4*57N!

Water Diversion System for Irrigation Use of Urban Road Plants and Trees 
X8%1%(q(X8%1%(F++#I*'8#+1(!.4(S.Gh^(

!
;&5'*87#(!&)!3/&!'43#637R!3-#!%433#*!&)!/-8:-!/47!4''*&$#(!86!E4?!&)!IWVIR!]8#7#!-47!(#$#%&'#(!4!/43#*!
(8$#*78&6!7?73#5!)&*!<7#!86!<*=46!#6$8*&65#637!)&*!3-#!8**8@438&6!&)!*&4(K78(#!'%4637!46(!3*##7!`7##!b8@<*#!S!
=#%&/aN!,-#!7?73#5!-47!4!)8%3#*!`IWa!3-43!*#5&$#7!7&%8(!'4*38:<%43#7!46(!'*#$#637!3-#5!)*&5!#63#*86@!3-#!
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:&66#:3#(!3&!VZ!&<3%#37!`VZa!&)!3-#!(873*8=<38&6!<683!3&!#64=%#!3-#!:&63486#(R!)8%3#*#(!73&*5/43#*!3&!)%&/!&<3!&)!
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!

!
b8@<*#!ISN!]8#7#!]43#*!"8$#*78&6!2?73#5N!
!

Conclusion 

,-#*#!4*#!546?!#5#*@86@!*#@<%43&*?!46(!3#:-6&%&@8:4%!4''*&4:-#7!3&!73&*5/43#*!5464@#5#63!3-43!54?!-4$#!
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'#*-4'7!#$#6!'8%&3!3-#5!8)!(##5#(!4''*&'*843#N!!
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4''*&4:-#7!:46!&)3#6!=#!)&<6(!&6!5<68:8'4%83?!/#=783#7!&*!86!73&*5/43#*!3*4(#!54@4c86#7!46(!/#=783#7N!
H#@<%4*!*#$8#/!&)!3-#7#!7&<*:#7!87!7<@@#73#(!7&!47!3&!734?!4/4*#!&)!46?!6#/!'*4:38:#7!3-43!:&<%(!-4$#!/8(#*!
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T!>N2N!A6$8*&65#634%!C*&3#:38&6!G@#6:?R!IWVI!
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E+#';%"(G%*@B8+%()811%@N!IU!o<%?!IWVIN!I!.&$#5=#*!IWVIN!l-33'+YY6#/7N4@:N&*@YIWVIYWXYIUY#'4K6&3K86K-<**?K3&K
'*&'&7#K6438&64%K'&73K:&673*<:38&6K73&*5/43#*K*<%#7K46&3-#*K(#4(%86#K5877#(YnN!

Z!"/?#*R!F483%?6N!H!E(>#+'8+7%1('#(='*BB(='#"/3*'%"(C7B%N!V!E4?!IWVIN!U!.&$#5=#*!IWVIN!
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-&%(!*<6&))!4!7-&*3!'#*8&(!&)!385#!46(!3-#6!*#%#47#!83!3&!3-#!:&6$#?46:#!7?73#5N!

G/""#-%#$/*3&/?7&?/"wM*##6!86)*473*<:3<*#!87!46!4''*&4:-!3&!/#3!/#43-#*!5464@#5#63!3-43!<7#!643<*4%!
7?73#57w&*!#6@86##*#(!7?73#57!3-43!5858:!643<*4%!'*&:#77#7w3&!#6-46:#!&$#*4%%!#6$8*&65#634%!P<4%83?!46(!
'*&$8(#!<38%83?!7#*$8:#7N!G7!4!@#6#*4%!'*86:8'4%R!@*##6!86)*473*<:3<*#!3#:-68P<#7!<7#!7&8%7!46(!$#@#3438&6!3&!
86)8%3*43#R!#$4'&3*467'8*#R!46(Y&*!*#:?:%#!73&*5/43#*!*<6&))N!
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G/"C-%#$/*3&/?7&?/"w96!3-#!:&63#Q3!&)!73&*5/43#*!5464@#5#63R!@*#?!86)*473*<:3<*#!:46!=#!3-&<@-3!&)!47!3-#!
-4*(R!#6@86##*#(!7?73#57!3&!:4'3<*#!46(!:&6$#?!*<6&))R!7<:-!47!@<33#*7R!73&*5!7#/#*7R!3<66#%7R!:<%$#*37R!
(#3#638&6!=47867R!46(!*#%43#(!7?73#57N!

G/6?#9;*&"/-B!<6(#*@*&<6(!/43#*!<7<4%%?!)&<6(!86!4P<8)#*7N!!M*&<6(/43#*!<7<4%%?!&*8@8643#7!)*&5!
86)8%3*438&6N!!]#%%!34'!3-#!@*&<6(/43#*!)&*!/43#*!7<''%?!<7#7N!

H04"/5%6?3-(65"/-ID/J-H04"/5%6?3-*/"*J-%04"/5%6?3#"33KLG6?!7<*)4:#!3-43!:466&3!=#!#))#:38$#%?!`#478%?a!
'#6#3*43#(!=?!/43#*R!3-#*#=?!*#7<%386@!86!*<6&))N!AQ45'%#7!86:%<(#!'4$#5#63!`47'-4%3R!:&6:*#3#aR!=<8%(86@7R!
*&&)3&'7R!(*8$#/4?7Y*&4(/4?7R!'4*186@!%&37!46(!78(#/4%17N!

@:M!B!7346(7!)&*!5<68:8'4%!7#'4*43#!73&*5!7#/#*!7?73#5N!!93!87!4!(*4864@#!7?73#5!&/6#(!=?!4!5<68:8'4%83?!
863#6(#(!3&!:4**?!&6%?!7<*)4:#!*<6&))!8N#N!73&*5/43#*N!G!7#'4*43#!7#/#*!87!6&3!863#6(#(!3&R!6&*!7-&<%(!83R!:4**?!
73&*5/43#*!:&5=86#(!/83-!746834*?!7#/4@#!&*!/83-!46?!&3-#*!'&%%<3463N!

N6#46%#&-36?/7"-IN.:K-46++?&%6#!B!&::<*7!/-#6!*486)4%%R!76&/5#%3R!&*!8**8@438&6!*<67!&$#*!%46(!&*!3-*&<@-!3-#!
@*&<6(R!'8:17!<'!'&%%<34637R!46(!(#'&7837!3-#5!863&!*8$#*7R!%41#7R!46(!:&4734%!/43#*7!&*!863*&(<:#7!3-#5!863&!
@*&<6(!/43#*N!

.6%#&-36?/7"-46++?&%6#!K!C&863!7&<*:#!'&%%<38&6!87!'&%%<38&6!3-43!:&5#7!)*&5!4!786@%#!7&<*:#R!7<:-!47!4!)4:3&*?!&*!
/473#/43#*!3*#435#63!'%463N!

O"7"%5%#,-P*&"/3!K!G!*8$#*R!&:#46R!73*#45R!&*!&3-#*!/43#*:&<*7#!863&!/-8:-!/473#/43#*!&*!3*#43#(!#))%<#63!87!
(87:-4*@#(N!

O"&?/#-."/%69!B!87!46!#738543#!&)!-&/!%&6@!83!/8%%!=#!=#3/##6!*486)4%%!#$#637!&)!4!@8$#6!54@683<(#!

O?&&%#,-K!G!7<61#6!3*4:1!&*!@*&&$#!54(#!=?!3-#!'4774@#!&)!$#-8:%#7N!!

:*#%&*/C-:";"/-:C3&"0wG!746834*?!7#/#*!7'#:8)8:4%%?!3*467'&*37!7#/4@#!46(!86(<73*84%!/473#/43#*!)*&5!
-&<7#7!46(!:&55#*:84%!=<8%(86@7!46(!86(<73*84%!4*#47!3&!/473#/43#*!3*#435#63!'%4637N!246834*?!7#/#*7!4*#!
&'#*43#(!7#'4*43#%?!46(!86(#'#6(#63%?!&)!73&*5!7#/#*7N!

:*#%&*/C-:";"/-D5"/$+6;3w246834*?!7#/#*!&$#*)%&/7!4*#!&::478&64%!<6863#638&64%!(87:-4*@#7!&)!*4/!7#/4@#!
)*&5!5<68:8'4%!746834*?!7#/#*7N!,-#7#!3?'#7!&)!(87:-4*@#7!-4$#!4!$4*8#3?!&)!:4<7#7R!86:%<(86@!=<3!6&3!%8583#(!3&!
=%&:14@#7R!%86#!=*#417R!7#/#*!(#)#:37!3-43!4%%&/!73&*5/43#*!46(!@*&<6(/43#*!3&!&$#*%&4(!3-#!7?73#5R!%4'7#7!86!
7#/#*!7?73#5!&'#*438&6!46(!54863#646:#R!'&/#*!)48%<*#7R!864(#P<43#!7#/#*!(#78@6!46(!$46(4%875N!!

:76?/-B!=*8(@#!7:&<*!87!3-#!*#5&$4%!&)!7#(85#63!7<:-!47!746(!46(!*&:1!)*&5!4*&<6(!=*8(@#!4=<35#637!&*!'8#*7N!

:"4*/*&"-:";"/-:C3&"0w96!4!7#'4*43#!7#/#*!7?73#5R!3-#!73&*5!7#/#*!86)*473*<:3<*#!87!:&5'%#3#%?!7#'4*43#!
)*&5!3-#!746834*?!7#/#*!7?73#5!3-43!:4**8#7!/473#/43#*!`47!&''&7#(!3&!4!:&5=86#(!7#/#*!7?73#5aN!

:&6/0;*&"/-I6/J-O?#6$$Kw23&*5/43#*!*<6&))!87!'*#:8'83438&6!3-43!=#:&5#7!'&%%<3#(!&6:#!47!83!)%&/7!&$#*!
(*8$#/4?7R!73*##37R!'4*186@!%&37R!:&673*<:38&6!783#7R!4@*8:<%3<*4%!)8#%(7R!%4/67R!46(!86(<73*84%!4*#47N!C&%%<34637!
477&:843#(!/83-!73&*5/43#*!86:%<(#!&8%7R!@*#47#R!7#(85#63R!)#*38%8c#*7R!'#738:8(#7R!-#*=8:8(#7R!=4:3#*84R!(#=*87!46(!
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%833#*N!23&*5/43#*!/47-#7!3-#7#!'&%%<34637!3-*&<@-!3-#!73&*5!7#/#*!7?73#5!46(!863&!%&:4%!73*#457!46(!(*4864@#!
=47867N!96!4((838&6R!=#:4<7#!85'#*$8&<7!7<*)4:#7!'*#$#63!'*#:8'83438&6!)*&5!7&4186@!863&!3-#!@*&<6(R!5&*#!
'*#:8'83438&6!=#:&5#7!*<6&))R!46(!3-#!4((838&64%!$&%<5#7!46(!$#%&:838#7!&)!73&*5/43#*!:46!7:&<*!73*#45!46(!
*8$#*!:-466#%7R!:*#4386@!#*&78&6!46(!7#(85#63!'*&=%#57N!

:?/$*7"-;*&"/!B!/43#*!643<*4%%?!&'#6!3&!3-#!435&7'-#*#g!/43#*!)*&5!#73<4*8#7R!%41#7R!'&6(7R!*#7#*$&8*7R!*8$#*7R!
7#47R!#3:N!

Q6&*+-0*A%0?0-9*%+C-+6*9w87!3-#!54Q85<5!45&<63!&)!4!'&%%<3463!3-43!4!/43#*=&(?!:46!*#:#8$#!46(!738%%!
74)#%?!5##3!/43#*!P<4%83?!7346(4*(7N!

R*7&6/%#,!w<7#7!4!-8@-!'&/#*#(!7<:38&6!-&7#!3&!/83-(*4/!(#=*87!)*&5!4!:43:-!=4786N!
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Appendix B – Climate Projection Detail  

!

!

!!  

b8@<*#!VLN!;%8543#!*#@8&67!&)!.#/!0&*1!2343#!<7#(!86!3-#!;%8543#!G77#775#63!`H&7#6c/#8@R!2&%#:18!46(!"#M4#346&aN!

,4=%#!VLN!L47#%86#!:%8543#!46(!5#46!466<4%!:-46@#7!)&*!3-#!X!;%85G9"!*#@8&67!`H&7#6c/#8@R!2&%#:18!46(!"#M4#346&aN 
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Appendix C – Interviewee List 

Person Interviewed Title Organization / Company 

!/%*#-R*#-PC" 23&*5/43#*!E464@#5#63!"8$878&6! ";!"#'4*35#63!&)!A6$8*&65#63!

()/%3-DST*/0* 2*N!A6@86##*! ;&67&%8(43#(!A(87&6!

E*#*-G?01 ;-8#)!A6@86##*! L<*#4<!&)!]43#*!46(!2#/#*!J'#*438&67R!
2343#6!97%46(!L%<#=#%3!>683!

E*5"-G/*5"3 ^#4(R!]43#*YA:&%&@?! .#/!0&*1!2343#!"#'3N!&)!,*467'&*3438&6R!
A6$8*&65#634%!2:8#6:#!L<*#4<!

E*5%9-D//J-.> "8*#:3&*!&)!O&:4%!H&4(7!C*&@*45! ;&*6#%%!>68$#*783?!

E"1/*-N"+36# G77873463!3&!"8*#:3&*! .02"J,!J))8:#!&)!J'#*438&67!

E/<->1*#-!"*# "#'4*35#63!&)!A6@86##*86@!C*&)#77&*! A473!;4*&%864!>68$#*783?!

E/<-F+6C9-=*44 AQ#:<38$#!"8*#:3&*! 2&<3-!]#73#*6!H#@8&64%!C%46686@!G@#6:?!

E/<-Q)60*3-!*++"3&"/6 "8*#:3&*!&)!3-#!>.^!23&*5/43#*!
;#63#*R!G77&:843#!C*&)#77&*!>68$#*783?!
&)!.#/!^45'7-8*#!

>68$#*783?!&)!.#/!^45'7-8*#!23&*5/43#*!
;#63#*!

>+%3*1"&)-T6+1 2#68&*!A6$8*&65#634%!2'#:84%873R!
2<734864=8%83?!46(!;%8543#!;-46@#!
2#:38&6!

.#/!0&*1!2343#!"#'3N!&)!,*467'&*3438&6R!
2343#/8(#!C&%8:?!L<*#4<!

>/%#-@6/"C- "#'<3?!"8*#:3&*! .#/!0&*1!;83?!"#'4*35#63!&)!
A6$8*&65#634%!C*&3#:38&6!

>/%#-P%++%*03 M*##6!96)*473*<:3<*#!;&&*(8643&*! C-8%4(#%'-84!]43#*!"#'4*35#63!

F/*#8-:&"*/# b&*5#*!2<'#*$87&*! 23N!,-&547!,&/67-8'!

G"6/,"-H/;%# C*#78(#63!46(!;AJ! M*##6!O8$86@!,#:-6&%&@8#7R!OO;!

G"6/,"-=6#,J-.> ^?(*4<%8:7!M*&<'! .#/!0&*1!2343#!"#'3N!&)!,*467'&*3438&6R!
23*<:3<*#!"8$878&6!

U*#"-G60"/C C*&@*45!E464@#*! ;83?!&)!L<*%86@45#R!;4%8)&*684!"#'4*35#63!
&)!C<=%8:!]&*17!A6@86##*86@!

U"##%$"/-(/6;&)"/ A:&6&58:!"#$#%&'5#63!;&&*(8643&*! C-8%4(#%'-84!96(<73*84%!"#$#%&'5#63!
;&*'&*438&6!

U"##%$"/-T/"13 C*86:8'4%!A6$8*&65#634%873! 246!b*46:87:&!A73<4*?!C4*36#*7-8'!
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U"33%"-F%3)"/ "8*#:3&*!&)!M*##6/4?!C%46686@! L<))4%&!.84@4*4!H8$#*1##'#*!

=6/"C-:7)?+&V M*##6!96)*473*<:3<*#!2'#:84%873! ;83?!&)!L<))4%&R!.#/!0&*1!E4?&*v7!J))8:#!

@*/%"-R"##"/ C*86:8'4%! t#66#*!;&67<%386@R!96:N!

@*/8-(+*/8 G77&:843#!C*&)#77&*!&)!]#3%46(!A:&%&@?! >68$#*783?!&)!b%&*8(4!

@*&&-@%++"* "#'<3?!;&<63?!AQ#:<38$#! J6&6(4@4!;&<63?!!

N%76+"-E*5%3 H#@8&64%!C%466#*! 2&<3-!]#73#*6!H#@8&64%!C%46686@!G@#6:?!

N%#*-!*33?8J-.)E C*&)#77&*!46(!"8*#:3&*!&)!>*=46!
^&*38:<%3<*#!967383<3#!

;&*6#%%!>68$#*783?!

.*?+-T/"8"+"/ M*##6O8,A2!E464@#*R!2<734864=8%83?!
46(!;%8543#!;-46@#!2#:38&6!

.#/!0&*1!2343#!"#'3N!&)!,*467'&*3438&6R!
2343#/8(#!C&%8:?!L<*#4<!

O61-WC0*# ;&67<%3463!3&!b#(#*4%!^8@-/4?!
G(586873*438&6!

b#(#*4%!^8@-/4?!G(586873*438&6!

O61%#-@*/&%# b&*5#*!;-48*546! "N;N!]43#*!46(!2#/#*!G<3-&*83?!

O63"-!*,+%* AQ3#678&6!2'#:84%873! ;&*6#%%!;&&'#*438$#!AQ3#678&6!

:&"5"#-!"++6#* tC!b4:8%838#7! ^458%3&6!;&%%#@#!

:?3*#-E*CJ-.)E G77873463!C*&)#77&*!46(!"8*#:3&*!&)!3-#!
>*=46!^&*38:<%3<*#!967383<3#!

t8*@8684!C&%?3#:-68:!967383<3#!

! !
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Appendix D – Protecting Existing Infrastructure 

]-8%#!3-#!)&:<7!&)!3-87!*#'&*3!87!3&!'*&$8(#!86)&*5438&6!4=&<3!@*##6!86)*473*<:3<*#!73*43#@8#7!)&*!5464@86@!
73&*5/43#*R!83!87!4%7&!85'&*3463!3&!'*&5&3#!3-#!'*&'#*!54863#646:#!46(!<'1##'!&)!#Q87386@!86)*473*<:3<*#R!
/-#3-#*!83!87!@*#?!&*!@*##6R!/-8:-!/8%%!4%%&/!)&*!=#33#*!&$#*4%%!-46(%86@!&)!/43#*!86!4!-8@-!'*#:8'83438&6!#$#63N!96!
3-#!IWVI!GG2^,J!;%8543#!;-46@#!L*8#)86@R!4!%873!&)!3-#!3&'!3#6!4:38$838#7!3&!'*#'4*#!)&*!#Q3*#5#!/#43-#*!#$#637!
/47!'*&$8(#(!=?!E81#!E#?#*R!4!%#4(86@!#Q'#*3!&6!:%8543#!:-46@#!46(!3*467'&*3438&6N!G!)#/!&)!3-#!83#57!&6!3-43!
%873!4*#!'*&$8(#(!87!47!)&%%&/7+!

• H#5&$#!(#=*87!)*&5!:<%$#*37!3&!4%%&/!)&*!'*&'#*!/43#*!)%&/g!
• C*&3#:3!86)*473*<:3<*#!%&:43#(!86!/43#*/4?7!7<:-!47!'8#*7!46(!=*8(@#!:&%<567!)*&5!(454@86@!)%&/7!3&!

'*#$#63!*#86)&*:86@!7#(85#63!)*&5!#*&(86@!4/4?g!
• 9(#638)?!#$4:<438&6!*&<3#7!46(!#67<*#!'*&'#*!54863#646:#!&)!7?73#57!4%&6@!3-#7#!*&4(/4?7g!
• 9(#638)?!734@86@!4*#47!)&*!543#*84%7!6#:#774*?!3&!'#*)&*5!/&*1!&6!46?!86)*473*<:3<*#!3-43!)48%7!(<*86@!46!

#5#*@#6:?g!
• A67<*#!=4:1K<'!'&/#*!@#6#*43&*7!4*#!4$48%4=%#!3&!1##'!73*##3%8@-37!4:38$#!86!3-#!#$#63!&)!4!'&/#*!

&<34@#g!
• >38%8c#!(*&<@-3K*#7873463!$#@#3438&6!6#4*!*&4(/4?7!3&!#67<*#!47!5<:-!643<*4%!*#3#638&6!47!'&778=%#NV!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

V!E#?#*R!E81#N!dv,&'!,#6v!G:38$838#7!)&*!J\E!3&!C*#'4*#!)&*!AQ3*#5#!]#43-#*Ne!EE=T.M(>B8/*'%(>;*+,%(
?"8%:8+,!IWVI!VVK2#'3#5=#*+!UN!
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Appendix E – Partial List of Suitable for Use as Street Trees1 

Botanic Name Common Name 

Acer campestre ^#(@#!E4'%#!

Acer miyabei  E8?4=#8!E4'%#!

Acer nigrum  L%4:1!E4'%#!

Acer pseudoplatanus  2?:45&*#!E4'%#!

Acer truncatum  C4863#(!E4'%#!

Carpinus betulus  A<*&'#46!^&*6=#45!

Celtis occidentalis  ^4:1=#**?!

Cercis canadensis  H#(=<(!

Cornus foemina (Cornus racemosa)  M*4?!"&@/&&(!

Corylus colurna  ,<*187-!^4c#%6<3!

Crataegus crus-galli  ;&:17'<*!^4/3-&*6!

Crataegus phaenopyrum  ]47-86@3&6!^4/3-&*6!

Crataegus viridis  M*##6!^4/3-&*6!

Eucommia ulmoides  ^4*(?!H<==#*!,*##!

Fraxinus americana  ]-83#!G7-!

Fraxinus excelsior  A<*&'#46!G7-!

Fraxinus pennsylvanica  M*##6!G7-!

Ginkgo biloba  M861@&!

Gleditsia triacanthos  ^&6#?!O&:<73!

Gymnocladus dioicus  F#63<:1?!;&))##!,*##!

Koelreuteria paniculata  M&%(#6*486!3*##!

Maclura pomifera  J74@#!J*46@#!

Malus spp.  ;*4=4''%#!
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!

!

!

!

!

!

!

!

!

!

!

!

!

!

`.45#7!86!'4*#63-#7#7!*#)%#:3!*#:#63%?!:-46@#(!=&3468:4%!645#7a!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

V!L477<1R!.864R!C-"N!!"#:%11#"(#:(T#"'8&7B'7"%(*+@(G8"%&'#"(#:(<"0*+(T#"'8&7B'7"%(F+1'8'7'%L(>#"+%BB(<+8I%"18'R!;-4*%#7!
245<%N!II!J:3&=#*!IWVIN!

 

Platanus x acerifolia  O&6(&6!C%46#!

Pyrus calleryana  ;4%%#*?!C#4*!

Pyrus ussuriensis  >77<*846!C#4*!

Quercus macrocarpa  E&77?!;<'!J41!

Quercus muehlenbergii  ;-8614'86!J41!

Quercus robur  A6@%87-!J41!

Styphnolobium japonicum (Sophora japonica)  o4'46#7#!C4@&(4!,*##!

Syringa reticulata  o4'46#7#!,*##!O8%4:!

Tilia cordata Littleleaf  O86(#6!

Tilia tomentosa  28%$#*!O86(#6!

Tilia x euchlora  ;*85#46!O86(#6!

Ulmus americana  G5#*8:46!A%5!

Ulmus carpinifolia  25&&3-KO#4)!A%5!

Ulmus parvifolia  O4:#!L4*1!A%5!

Ulmus spp.  A%5!^?=*8(7!

Zelkova serrata  o4'46#7#!y#%1&$4!
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