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Figure 2.1. Key components of vulnerability, illustrating 
the relationship among exposure, sensitivity, and 
adaptive capacity.
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*((.!*%2./02(!$,/.(,/)a!!

!
^U!()&(!#A!/*02(*(1.)./#1!!
MU!2#1:G.(,*!/*0#,.)1$(P!!
fU!4(/1:!)!1).%,)2!g(),2Fh!&.(0P!!
OU!%&(A%21(&&!A#,!*)1):/1:!#,!*#5(2/1:P!!
RU!)4/2/.F!.#!9(20!(>)2%).(!6"YZ[!
g(AA($./>(1(&&hP!)15!!
SU!$#&.G(AA($./>(1(&&J!!

!
!

'9(&(!$,/.(,/)!X(,(!)&&/:1(5!&$#,(&!A,#*!^G
R!K2#X(&.!.#!9/:9(&.!>)2%(U!4F!()$9!
0),./$/0)1.J!"/1)2!&$#,(&!X(,(!)>(,):(5!
)$,#&&!0),./$/0)1.&!)15!.9(!.#0!.9,((!
0,/#,/.F!#47($./>(&!),(!2/&.(5!4(2#XJ!

'9(&(!#47($./>(&!),(!)2&#!$#1&/&.(1.!X/.9!
,($#**(15)./#1&!)5#0.(5!4F!.9(!6"YZ[!
<)1):(*(1.!Y#),5!K6"YZ[!MNNeUI!/1$2%5/1:a!
N;5(1./AF!4/,5!&0($/(&!#A!:,().(&.!
$#1&(,>)./#1!1((5!)15!),()&!*#&.!).!,/&L!
4($)%&(!#A!:2#4)2!$2/*).(!$9)1:(Ph')15'
NC(>(2#0!/15/$).#,&!)15!.9,(&9#25&!.#!
:)%:(!0,#:,(&&!#A!$2/*).(!$9)1:(!)15!
)&&(&&!.9(!)$.%)2!>&J!0,#7($.(5!/*0)$.&Jh!
!

!
! !
M>=7>=:F$'K*$04Y6C:=<6$RS!!
@4.3%#;&'M:#C2%.O6.31#%#0.'@34#/2%$"1'234'P.;#3.'234'6%2342"4#Q.'R.&'($3#%$"#37'(.%"#/1S'

B.7#$32:'6/2:.H''

'

C(>(2#0!X(.2)15!.F0(!&0($/A/$!$#1$(0.%)2!*#5(2&!.9).!),./$%2).(!.9(!L(F!0,#$(&&(&!$2/*).(!
$9)1:(!X/22!)AA($.!)15!9(20!5(A/1(!9F0#.9(&(&!.#!*#1/.#,!)15!(>)2%).(!/*0)$.&J!b./2/d(!(D/&./1:!
/15/$).#,!&%/.(&I!#,!/5(1./AF!1#>(2!$2/*).(G&(1&/./>(!/15/$).#,&!)15!5(A/1(!,(2(>)1.!L(F!)4/#./$!)15!
4/#./$!*(.,/$&!.#!)&&(&&!$2/*).(G,(2).(5!$9)1:(&!)AA($./1:!,(:/#1)2!($#&F&.(*&J!C(A/1(!)15!
&.)15),5/d(!,(2).(5!L(F!*(.,/$&!.#!*()&%,(!2#1:G.(,*!$#15/./#1!.,(15&!)15!/*0)$.&!/1!,()2G./*(I!
)15!.#!%./2/d(!)&!(*0/,/$)2!/10%.&!.#!#4.)/1!X(22!$)2/4,).(5!*#5(2!#%.0%.&J!!
!
'

6%"2%.7#.1E'!
• =D02#,(!(D/&./1:!$2/*).(GA#$%&(5!*(.,/$&!K(J:JI!89)1:(&!/1!9F5,#:,)09c0,($/0/.)./#1I!

&#/2!*#/&.%,(!$9)1:(&I!>(:(.)./>(!$9)1:(I!(.$JU!/1!%&(!4F!L(F!0),.1(,!#,:)1/d)./#1!
0,#:,)*&!K(J:JI!B%,!MNNeI!6)1!",)1$/&$#!=&.%),F!'()*!MN^^UI!!

• H002F!/1A#,*)./#1!/1!$%,,(1.!&$/(1./A/$!2/.(,).%,(I!
• b&(!$#22)4#,)./>(!)00,#)$9!K(J:JI9#25!X#,L&9#0&U!/1$2%5/1:!&$/(1./&.&I!,(&#%,$(!

*)1):(,&I!)15!,(:%2).#,F!):(1$F!&.)AAJ!
!



!!"""#$%&"'()*$%+(,-*$*..*%)/$0,$*%0/1/)*'/$$$$RR!

'

M>=7>=:F$'K*$04Y6C:=<6$US!!
M$::./%'*C>#"#/2:'P2%2';$"'T.%:234'*/$1&1%.C'UA:3."2,#:#%&'532:&1.1S'!"$-./%')'B.7#$32:'

6/2:.!!
!
<#1/.#,!(1>/,#1*(1.)2!5,/>(,&!)15!.9(/,!/*0)$.!#1!$2/*).(G&(1&/./>(!/15/$).#,!&0($/(&!)15!6"YZ[!
.),:(.!#,:)1/&*&!A#,!%&(!/1!>%21(,)4/2/.F!)1)2F&(&J!=>)2%).(!>%21(,)4/2/.F!>/)!(D0#&%,(!)15!
&(1&/./>/.F!)&&(&&*(1.&!)15!$#1&/5(,!)5)0./>(!$)0)$/.F!#A!/15/$).#,&J!=>(,F!A/>(!F(),&I!*#1/.#,!
)15!(>)2%).(!0,#7($.(5!$9)1:(&!/1!9)4/.).!&%/.)4/2/.F!5%(!.#!$2/*).(!$9)1:(!/*0)$.&!A#,!/15/$).#,!
&0($/(&!)15c#,!6"YZ[!.),:(.!#,:)1/&*&J!
'

6%"2%.7#.1E'!
• =D02#,(!(D/&./1:!$2/*).(GA#$%&(5!*(.,/$&!/1!%&(!4F!L(F!0),.1(,!#,:)1/d)./#1\&!0,#:,)*&!

K(J:JI!B%,!MNNeI!6)1!",)1$/&$#!=&.%),F!'()*!MN^^U!!'
• b./2/d(!)>)/2)42(!5#X1&$)2(5!X).(,&9(5G&$)2(!$2/*).(!0,#7($./#1&!K(J:JI!</$9(2/!(.!)2J!#3'

>".11UJ'
• b./2/d(!&.)15),5/d(5!L(F!*#1/.#,/1:!*(.,/$&!A#,!$2/*).(G&(1&/./>(!/15/$).#,&!)15!.),:(.!

#,:)1/&*&J'
• 8#1.,/4%.(!$2/*).(G&(1&/./>(!/15/$).#,!*#1/.#,/1:!5).)!.#!,(:/#1)22F!&9),(5!#12/1(!

,(0#&/.#,/(&I!X9/$9!*)F!4(!2/1L(5!X/.9!#.9(,!0,#:,)*&!.#!(1)42(!2),:(,G&$)2(!
)&&(&&*(1.!#A!2#$)2!$9)1:(&!)$,#&&!)!4,#)5(,!$2/*)./$!:,)5/(1.J'

• b./2/d(!(D/&./1:!.),:(.!&0($/(&!)4%15)1$(!)&&(&&*(1.!0,#.#$#2&!)&!#%.2/1(5!/1!.9(/,!
&0($/A/$!&($./#1&J!!
!

'

M>=7>=:F$'K*$04Y6C:=<6$23S'''
($3#%$"'6.2'V.0.:'B#1.8'62:#3#%&8'234'6.4#C.3%'P&32C#/18'!"$-./%'234'B.7#$32:'6/2:.H''

'

<#1/.#,!&()!2(>(2!,/&(!)15!,(2).(5!&)2/1/.F!$9)1:(!*):1/.%5(I!./*/1:!)15!>),/)4/2/.FI!)15!
&(5/*(1.!5F1)*/$&!).!L(F!),()&!.9,#%:9#%.!6"YI!)15!/1!6"YZ[!,(:/#1!$#)&.)2!(&.%),/(&J!'9/&!
&9#%25!/1$2%5(!(&./*)./#1!#A!&%&0(15(5!&(5/*(1.!$#1$(1.,)./#1&!)15!4(52#)5!.,)1&0#,.!,).(&!).!
*#%.9&!#A!.,/4%.),/(&I!)15!)$$,(./#1!#,!(,#&/#1!,).(&!#A!:(#*#,09/$!&%,A)$(&I!)15!5(.(,*/1)./#1!
#A!.9(!,).(!#A!#,:)1/$!)15!&(5/*(1.!)$$,(./#1!/1!1).%,)2!)15!,(&.#,(5!*),&9(&!$#*0),(5!.#!.9(!
,).(!#A!&()!2(>(2!,/&(J!'
'

'

6%"2%.7#.1E'

• b./2/d(!)15!(D0)15!)&!1($(&&),F!(D/&./1:!1(.X#,L!#A!&0)./)22FG5/&.,/4%.(5!A/(25!
&(1&#,&I!!

• 6(.!)!2#1:G.(,*!$#1.(D.!A#,!)$$,(./#1!,).(&!%./2/d/1:!&(5/*(1.!$#,(!5).)I!
• b./2/d(!X(22G$)2/4,).(5!0,#$(&&G4)&(5!&(5/*(1.!*#5(2&I'
• +,#>/5(!$#&.!&)>/1:&!.9,#%:9!,(*#.(!&(1&/1:!X/.9!)5(]%).(!]%)2/.F!$#1.,#2!K(J:JI!

:,#%15G.,%.9UI!
• ;1$#,0#,).(!6_@!*()&%,(*(1.&!)15!*#5(2&!/1.#!0,#7($./#1&!#A!9)4/.).!$9)1:(!K(J:JI!

E1#X2(&!MN^NUI!
• ;1.(:,).(!X/.9!@(:/#1)2!6(5/*(1.!<)1):(*(1.!0,#.#$#2&!)15!0,#$(&&I!
• =D0)15!(D/&./1:!*#1/.#,/1:!/1A,)&.,%$.%,(I!/A!1((5(5!K#,!,(A/1(I!/A!0#&&/42(UJ!

$



!RU$ /.HI!$'0,")0J",-$K$*!(&L()"0,$M&(,$N$M+(/*$"$$$$$$!

M>=7>=:F$'K*$04Y6C:=<6$24S!*02:A2%.'M:#C2%.O#34A/.4'M9237.'#3'=2,#%2%'6>2%#2:'*W%.3%S'

B.7#$32:'6/2:.'!

=>(,F!A/>(!F(),&I!/1!$#17%1$./#1!X/.9!1(.!2)15&$)0(!$9)1:(!KB_8U!)1)2F&/&!K&((!<-=!02)1!B_8!
&($./#1UI!(>)2%).(!.9(!1(.!$9)1:(!K:)/1&!-!2#&&(&U!/1!&0)./)2!(D.(1.!#A!6"YZ[!,(:/#1!X(.2)15!
.F0(&I!X/.9!)!:#)2!.#!.,)$L!2#1:G.(,*!$9)1:(&!5%(!.#!$2/*).(!$9)1:(!/15%$(5!5,/>(,&J!b&(!5).)!.#!
*#5(2!A%.%,(!:(#*#,09#2#:/$)2!$9)1:(&!.9).!*)F!4(!)!,(&%2.!#A!$2/*).(!$9)1:(!5,/>(,&J!!!

'

'

6%"2%.7#.1'

• b./2/d(!),()I!(D.(1.I!)15!$#1./:%/.F!#A!9)4/.).&!K5,)X1!A,#*!B_8!&($./#1U!.#!(>)2%).(!1(.!
9)4/.).!$#1>(,&/#1!5%(!.#!&()!2(>(2!,/&(!K&((!#47($./>(!f)UI!)15!%02)15!>(:(.)./#1!
$#1>(,&/#1!5%(!.#!$9)1:(&!/1!&#/2!*#/&.%,(!)15!0#.(1./)22F!A/,(!,(:/*(I!&%4.,)$.(5!A,#*!
),()!$#1>(,&/#1!5%(!.#!2)15!%&(!$9)1:(J!

• b./2/d(!Y)F!H,()!H]%)./$!@(&#%,$(!;1>(1.#,F!KYHH@;U!)15!#.9(,!.##2&!#%.2/1(5!/1!.9(!B_8!
&($./#1J!

@3'C$4.:1E'

• ;1$2%5(!5).)!2)F(,&!K)&!)>)/2)42(!#,!1((5(5!.##2&U!#1!0)..(,1&!#A!$9)1:(!/1!2)15!%&(I!
$#>(,):(!#A!$9)1:(!/1!/*0(,>/#%&!&%,A)$(&^!

• ;1$2%5(!2)F(,&!#1!%,4)1!2)15!%&(!(D0)1&/#1!$9)1:(&

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

^!8#1.)$.!Z/*!'9#,1(!).!b8!C)>/&!;1A#,*)./#1!8(1.(,!A#,!.9(!=1>/,#1*(1.!A#,!5).)J!



!!"""#$%&"'()*$%+(,-*$*..*%)/$0,$*%0/1/)*'/$$$$R2!

(EE=:=7935$'K*$04Y6C:=<6;$

Y(2#X!/&!)!1#1G,)1L(5!2/&./1:!#A!)55/./#1)2!
#47($./>(&!A#,!*#1/.#,/1:!)15!(>)2%)./#1!A#,!
$2/*).(!$9)1:(I!)55,(&&/1:!,(*)/1/1:!L(F!
1((5&!/1!&%00#,.!#A!0,/#,/./(&!#%.2/1(5!
)4#>(J!'9(&(!#47($./>(&!)55,(&&!.9(!2#1:G
.(,*!)&&(&&*(1.!#A!>%21(,)4/2/.F!#A!.),:(.&J!
'9(F!),(!#AA(,(5!9(,(!A#,!A%,.9(,!
$#1&/5(,)./#1!)15!(>)2%)./#1!/1!.9(!1(D.!!

!

<-=!02)11/1:!09)&(J!<#,(#>(,I!
)00,#0,/).(!./*(!&$)2(&!A#,!$2/*).(!$9)1:(!
,(2).(5'*#1/.#,/1:!1((5!.#!4(!X#,L(5!#%.J!!
H!X#,L&9#0!.#!5(>(2#0!)00,#0,/).(!
*#1/.#,/1:!./*(A,)*(&!A#,!5/AA(,(1.!
$2/*).(G,(2).(5!>),/)42(&!X/22!&(,>(!.9/&!
0%,0#&(J!!!

!
)(J-*)$/M*%"*/$/)()L/$(,\$)J*,\/$K$!L&,*J(H"&")1$
• C(*#:,)09F!#A!'),:(.!Y/,5!60($/(&P!+,#7($.!-!@(:/#1)2!6$)2(!m!H&&(&&!1(&.!&%,>/>)2I!1(&.!

)..(*0.&I!)15!#>(,GX/1.(,!&%,>/>)2!#A!.),:(.!4/,5!&0($/(&J!!'9/&!/1A#,*)./#1!/&!1((5(5!.#!
5(.(,*/1(!/*0)$.&!#A!$2/*).(!$9)1:(!#1!2#1:G.(,*!>/)4/2/.F!#A!0#0%2)./#1&!)15!&(,>(&!.#!
/1A#,*!>/)4/2/.F!)1)2F&(&J!

• "##5!H>)/2)4/2/.FP!+,#7($.!-!@(:/#1)2!6$)2(!G!;*02(*(1.!/1.(1&/>(!&%,>(F&!#A!*)7#,!A##5!
,(&#%,$(&!K(J:JI!)]%)./$!/1>(,.(4,).(&U!5%,/1:!L(F!0(,/#5&!K(J:JI!X/1.(,!A#,!X).(,A#X2!)15!
&9#,(4/,5&P!4,((5/1:!&()&#1!A#,!&#*(!X).(,4/,5&U!.#!0,#>/5(!5).)!#1!.),:(.!&0($/(&!A##5!
)>)/2)4/2/.FI!.#!/1A#,*!$2/*).(!$9)1:(!>%21(,)4/2/.F!)1)2F&(&J!

• +9(1#2#:F!89)1:(&P!+,#7($.!-!@(:/#1)2G6$)2(!G!+,#>/5(!5).)!#1!*/:,).#,F!4/,5!09(1#2#:F!4F!
/*02(*(1./1:!/1.(1&/>(!K5)/2F!#,!X((L2FU!4/,5!&%,>(F&!5%,/1:!.9(!*/:,).#,F!0(,/#5&!K/J(JI!A)22!
),,/>)2&!)15!&0,/1:!5(0),.%,(&UJ!'9/&!X/22!9(20!/1A#,*!$2/*).(!$9)1:(!>%21(,)4/2/.F!)1)2F&(&J!

$
+(H")()$.L,%)"0,$K$!L&,*J(H"&")1$
• @(A(,(1$(!6/.(&P!@(:/#1)2!6$)2(!G!C(.(,*/1(!)!&(.!#A!$,/.(,/)!.#!4(!%&(5!A#,!&(2($./1:!

,(A(,(1$(!&/.(&!X9(,(!$##,5/1).(5!2#1:G.(,*!*#1/.#,/1:!#A!4/#2#:/$)2!)15!09F&/$)2!*(.,/$&!
$#%25!4(!/*02(*(1.(5!)15!%&(5!.#!:)%:(!,(:/#1)2!(AA($.&!#A!$2/*).(!$9)1:(J!8#1&/5(,!
B)./#1)2!=&.%),/1(!@(&(),$9!@(&(,>(&!)15!#.9(,!,(&(,>(!&/.(&!)&!0,#*/&/1:!$)15/5).(&!A#,!
,(:/#1)2!,(A(,(1$(!),()&J!

$

M+1/"(&$\J"!*J/$
+,($/0/.)./#1!-!6.#,*!",(]%(1$F!!
• @C>2/%1'$3'?2"7.%'6>./#.1S'!"$-./%')'B.7#$32:'6/2:.'O'($3#%$"':$11'$;'%2"7.%'1>./#.1'4A"#37'

.W%".C.'1%$"C'.0.3%1H'

• @C>2/%1'$3'62:#3#%&S'B.7#$32:'6/2:.'O'($3#%$"'/9237.1'#3'12:#3#%&':.0.:1'2%'G.&'92,#%2%1'

%9"$A79$A%'%9.'6XY'.1%A2"&'234'/$21%2:'Z.%:2341H'

• @C>2/%1'$3'?#42:'(2"19.1S'!"$-./%')'B.7#$32:'6/2:.'O'511.11'#C>2/%1'$;'%9.'/$C,#32%#$3'$;'

6VB')'1%$"C'.0.3%1'$3'%#42:'C2"19',#"4'234'C2CC2:'1>./#.1H'

!

?$()1G=&.%),F!_/1L):(&!!
• <>Z.::#37')'5/#4#;#/2%#$3S'B.7#$32:'6/2:.'O'($3#%$"'%9.'#3;:AW'$;'A>OZ.::.4'234'2/#4#;#.4'

Z2%."'#3%$'%9.'6XY'.1%A2"&H''

• V2"02:'*W/9237.S'B.7#$32:'6/2:.'O'($3#%$"':2"02:'.W/9237.',.%Z..3'%9.'6XY'.1%A2"&'234'

/$21%2:'$/.23'[#H.H8'>$>A:2%#$3'/$33./%#0#%&L''



!RG$ /.HI!$'0,")0J",-$K$*!(&L()"0,$M&(,$N$M+(/*$"$$$$$$!

H"0)"%$\J"!*J/$
• [(:(.)./>(!$9)1:(!+,#7($.!-!@(:/#1)2!6$)2(!m!<#1/.#,!$9)1:(!/1!>(:(.)./#1!$#**%1/./(&!/1!

,(A(,(1$(!&/.(&J!
• +,(5)./#1!,/&L!K)4%15)1$(!#A!0,(5).#,&I!)$$(&&!#A!0,(5).#,&I!)15!,(A%:/)!A,#*!0,(5).#,&U!

+,#7($.!-!@(:/#1)2!6$)2(!m!H&&(&!0,(5)./#1!,/&L!/1!9)4/.).&!)AA($.(5!4F!6_@!)15!#.9(,!),()&!
/*0)$.(5!4F!$2/*).(!$9)1:(!

• 8#1.)*/1)1.&P!+,#7($.!-!@(:/#1)2!6$)2(!G!<#1/.#,!)15!(>)2%).(!$#*4/1(5!(AA($.&!#A!
$#1.)*/1)1.&!)15!$2/*).(!$9)1:(!&.,(&&#,&J!

• ;1>)&/>(!60($/(&!@(&0#1&(P!+,#7($.!-!@(:/#1)2!6$)2(!G!<#1/.#,!,(&0#1&(!#A!L(F!/1>)&/>(!
&0($/(&!.#!$2/*).(G,(2).(5!9)4/.).!$9)1:(&J!

• 3%*)1!C/&.%,4)1$(!8#1.,/4%./#1P!+,#7($.!-!@(:/#1)2!6$)2(!G!H&&(&&!.9(!$#*4/1(5!
$#1.,/4%./#1!#A!9%*)1!5/&.%,4)1$(!)15!$2/*).(G,(2).(5!/*0)$.&!#1!.),:(.!#,:)1/&*!&.,(&&J!
!

(EE=:=7935$'6:>=C;$87>$L;6$=9$+FW7:@6;=;$)6;:=9A$K$3;$'7E65$"9WP:$$
!

H55/./#1)2!*#1/.#,/1:!*(.,/$&!),(!2/&.(5!
9(,(!A#,!A%.%,(!$#1&/5(,)./#1!.#a!!

^U Y(!%./2/d(5!/1!.9(!.(&./1:!#A!&0($/A/$!
9F0#.9(&(&!(>)2%)./1:!0#.(1./)2!
*)1):(*(1.!#0./#1&!.#!*/./:).(!
.9(!(AA($.&!#A!$2/*).(!$9)1:(I!!

MU 8#1.,/4%.(!.#!$#1./1%(5!0,(5/$./>(!
*#5(2!$)2/4,)./#1!)15!,(A/1(*(1.!
.#!9(20!/*0,#>(!A%.%,(!0,#7($./#1&J!!!

;1!:(1(,)2I!*(.,/$&!%&(5!&9#%25!4(!)2/:1(5!
X/.9!.9#&(!A,#*!(D/&./1:!0,#.#$#2&!%&(5!4F!
2)15!*)1):(*(1.!):(1$/(&!)&!*%$9!)&!
0#&&/42(J!;1.(:,)./#1!X/.9!.9(!8)2/A#,1/)!
_)15&$)0(!8#1&(,>)./#1!8##0(,)./>(\&!
=1>/,#1*(1.)2!89)1:(!B(.X#,L!A#$%&(5!#1!
6.).(G&$)2(!$2/*).(!$9)1:(!/*0)$.&!&9#%25!
)2&#!4(!$#1&/5(,(5J!

!
(.%"#/1';$"'/$31#4."2%#$3'#3/:A4.E''

• 60)./)2!>),/)4/2/.F!/1!.(*0(,).%,(!)15!,)/1A)22!)*#%1.I!
• '),:(.!/1>)&/>(!&0($/(&!)4%15)1$(!)15!5/&.,/4%./#1!$9)1:(&I!!
• +,/*),F!0,#5%$./>/.F!K)&!/.!/&!,(2(>)1.!.#!.),:(.!#,:)1/&*&UI!!
• [(:(.)./#1!.,)1&($.&!.#!)&&(&&!>(:(.)./#1!,(&0#1&(&I!!
• 6/1%#&/.F!-!#.9(,!&0)./)2!)..,/4%.(&!#A!,(2).(5!./5)2!$9)11(2&I!!
• H4%15)1$(!)15!5/&.,/4%./#1!$9)1:(&!#A!L(F!A##5!,(&#%,$(&!A#,!.),:(.!&0($/(&!K(J:JI!

/1>(,.(4,).(!5).)UI!!
• '),:(.!&0($/(&!1(&.!*#1/.#,/1:!A#,!./5)2!*),&9!)15!./5)2!A2).!4/,5&I!&%,>/>)2!5%,/1:!(D.,(*(!

(>(1.&I!0,(5)./#1!j/*0#,.)1.!$)%&(!#A!1(&.!A)/2%,(k!(.$JI!
• 3(,#1!)15!(:,(.!4,##5!&/d(!K&((!6)1!",)1$/&$#!=&.%),F!'()*!MN^^UI!!
• 892#,#09F22!)!#,!4/#*)&&!.#!)&&(&&!X).(,4#,1(!2/A(!.9).!/*0)$.&!.,#09/$!5F1)*/$&!#,!1%.,/(1.!

$F$2/1:!/1!*),&9(&!K09F.#02)1L.#1I!d##02)1L.#1UI!!
• B%.,/(1.&!$#1$(1.,)./#1&!/1!X).(,!)15!&(5/*(1.I!
• C/&&#2>(5!#DF:(1!5F1)*/$&!K/J(JI!3F0#D/$!(>(1.&!A,(]%(1$F!#,!&0)./)2!(D.(1.!/1!5((0!*),&9UI!
• `,#%15X).(,!(2(>)./#1I!!
• 8),4#1!&(]%(&.,)./#1!0#.(1./)2!#A!*),&9(&I(I)!!

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

M!'9/&!*/:9.!4(!)1!/*0#,.)1.!X)F!.#!(>)2%).(!,(&.#,)./#1!&%$$(&&!#A!./5)2!*),&9(&!K2#1:G.(,*!*#1/.#,/1:!X#%25!1#.!
9)>(!.#!4(!5#1(!A,(]%(1.2F!m!8),4#1!/&!4(/1:!&(]%(&.(,(5!).!>),/#%&!,).(&!X/.9/1!*),&9!.F0(&!m!;.!X#%25!4(!>)2%)42(!
.#!)&&(&&!,(&.#,(5!*),&9(&!4F!.9/&!0),)*(.(,UJ!
f!'9/&!X)&!)2&#!/5(1./A/(5!/1!.9(!6"YZ[!X9/.(!0)0(,I!Q(.2)15!@(&.#,)./#1!)15!;*0)$.&!A,#*!82/*).(!89)1:(!K6"YZ[!
MNNeU!)&!)!*()1&!.#!0,#>/5(!0#.(1./)2!&#%,$(&!#A!A%15/1:!A#,!,(&.#,)./#1!)15!$2/*).(!$9)1:(!,(&(),$9J!



!!"""#$%&"'()*$%+(,-*$*..*%)/$0,$*%0/1/)*'/$$$$RO!

• Q).(,4#,1(!2/A(!.9).!/*0)$.&!.,#09/$!5F1)*/$&!#,!1%.,/(1.!$F$2/1:!/1!*),&9(&!
K09F.#02)1L.#1I!d##02)1L.#1I!A/&9U!!

• +2)1.I!/1>(,.(4,).(!)15!4/,5!09(1#2#:F!
• +#0%2)./#1!:(1(./$!5/>(,&/.F!)&!)!*()&%,(!#A!.),:(.!&0($/(&!)5)0./>(!$)0)$/.F!!!
!

J6;63>C@$K$"987>?3:=79$,66E;$

M>=7>=:F$J6;63>C@$K$"987>?3:=79$,66E;$$
'9(!82/*).(!89)1:(!"#$%&!'()*!>#.(5!#1!*)/1!,(&(),$9!1((5&!4F!()$9!$9##&/1:!.9,((!.#0!
,(&(),$9!0,/#,/./(&I!#1(!>#.(c#47($./>(J!Y(2#X!),(!.9(!.#0!>#.(&a!
!
!

M>=7>=:F$J6;63>C@$,66E$R3!S!@C>2/%1'$;'M:#C2%.'P"#0."1'$3'%9.'*0$:A%#$3'$;'B.1%$".4'

T.%:234'=2,#%2%1S'!"$-./%')'B.7#$32:'6/2:.H!H&&(&&!.9(!0#.(1./)2!/*0)$.&!#A!>),/#%&!
0,#7($.(5!$2/*).(!$9)1:(!&$(1),/#&!#1!,(&.#,)./#1G,(2).(5!9)4/.).!(>#2%./#1I!K(J:JI!/1!.9(!
$#1.(D.!#A!2#1:G.(,*!.,)7($.#,/(&!#A!,(&.#,(5!./5)2!*),&9!)15!,/0),/)1!9)4/.).&I!)15!.9(!
$#1&(]%(1$(&!#A!(D0($.(5!>(:(.)./#1!$9)1:(!A#,!X/252/A(P!#,!0,#7($.(5!>(:(.)./#1!*/:,)./#1!
0)..(,1&!/1!9)4/.).!.,)1&/./#1!d#1(&I!)15!X/.9/1Gd#1(!&9/A.&!/1!02)1.!$#**%1/./(&!5%(!.#!
&)2/1/.F!$9)1:(&J!
!
M>=7>=:F$J6;63>C@$,66E$R4S!6.4#C.3%'($4.:1';$"'(2"19'5//".%#$3')'*"$1#$3S'!"$-./%'

)'B.7#$32:'6/2:.H'C(.(,*/1(!9#X!)$$%,).(2F!,(:/#1)2!&(5/*(1.!K/1#,:)1/$!$#*0#1(1.U!)15!
*),&9!)$$,(./#1!K#,:)1/$!$#*0#1(1.U!*#5(2&!0,(5/$.!1(.!)$$,(./#1!-!(,#&/#1!,).(&!/1!
/15/>/5%)2!*),&9(&!/1!.9(!6"YZ[!,(:/#1J!H&!1((5(5I!5(&/:1!/*0,#>(*(1.&!/1!&(5/*(1.!5).)!
$#22($./#1!)15c#,!)1)2F&/&J!C(.(,*/1(!.9(!&(5/*(1.!4%5:(.!A#,!5/AA(,(1.!&($./#1&!#A!6"Y!)15!
,(2(>)1.!$#)&.)2!(&.%),/(&J!8#15%$.!2#1:G.(,*!&.).%&!)15!.,(15!*#1/.#,/1:!#A!&(5/*(1.!
5F1)*/$&J!!
$
M>=7>=:F$J6;63>C@$,66E$US'UA:3."2,#:#%&'511.11C.3%1

\

'$;'?2"7.%'+"723#1C1'234'

@34#/2%$"1S'B.7#$32:'6/2:.

]!!G!+(,A#,*!>%21(,)4/2/.F!)&&(&&*(1.&!.#!)&&(&&!/*0)$.&!#A!
$2/*).(!5,/>(,&!#1!0#0%2)./#1!0,#$(&&(&I!&%&.)/1)4/2/.FI!)15!$#11($./>/.F!#A!.),:(.!#,!
/15/$).#,!&0($/(&a!5(.(,*/1(!X9/$9!&0($/(&!),(!*#&.!>%21(,)42(!.#!.9(!(AA($.&!#A!$2/*).(!
$9)1:(!K(J:JI!6_@U!)15!(1&%,(!.9).!.9#&(!&0($/(&!),(!&%AA/$/(1.2F!*#1/.#,(5J!;1$#,0#,).(!
5(*#:,)09/$!/*0)$.&!K(J:JI!,(0,#5%$./>(!#,!1(&.!&%$$(&&I!#>(,X/1.(,!&%,>/>)2UJ!C#!.9/&!A#,!)22!
.),:(.!:,#%0&!/1!.9(!6"YZ[!,(:/#1!KX).(,A#X2I!&9#,(4/,5&!-!X).(,4/,5&I!,/0),/)1!2)15!4/,5&I!
&0($/)2!&.).%&!&0($/(&TI!#.9(,!L(F!/15/$).#,!&0($/(&UJ!
$
'

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

O!+,/#,/.F!,(&(),$9!1((5&!^)!-!^4!X(,(!./(5!/1!.9(!1%*4(,!#A!>#.(&J!

R!`2/$L!(.!)2J!MN^^J!
S!'9/&!#47($./>(!2/1L&!5/,($.2F!X/.9!,(&(),$9!#47($./>(&!#%.2/1(5!/1!.9(!,/0),/)1!2)15!4/,5!&($./#1!*#5%2(J!
T!'9/&!#47($./>(!2/1L&!5/,($.2F!X/.9!)!0,/#,/./d(5!,(&(),$9!#47($./>(!#%.2/1(5!/1!.9(!&0($/)2!&.).%&!&0($/(&!&($./#1!
*#5%2(J!



!RT$ /.HI!$'0,")0J",-$K$*!(&L()"0,$M&(,$N$M+(/*$"$$$$$$!

$
M>=7>=:F$J6;63>C@$,66E$2S'@C>$"%23/.'$;'+/.23O*1%A2"&'V#3G27.1'%$'?#42:'T.%:234'

B.1#:#.3/.S'B.7#$32:'6/2:.H!H&&(&&!.9(!5(0(15(1$(!#A!./5)2!X(.2)15!,(&/2/(1$F!#1!(&.%),FG
#$()1!2/1L):(&!4(F#15!6_@!(AA($.&!#1!*),&9!A2##5/1:!)15!&(5/*(1.!5F1)*/$&a!!'

" V2"02:'*W/9237.S'B.7#$32:'6/2:.J!C(.(,*/1(!9#X!/*0#,.)1.!2),>)2!(D$9)1:(!/&!
4(.X((1!.9(!(&.%),F!)15!$#)&.)2!#$()1!K/J(JI!0#0%2)./#1!$#11($./>/.FU!!

" X".19Z2%."'BA3$;;')'?#42:'B237.S'B.7#$32:'6/2:.J!;1>(&./:).(!9#X!.9/&!0,#$(&&!X/22!
$9)1:(!X/.9!)2.(,(5!A,(&9X).(,!,%1#AA!#,!/1$,()&(5!./5)2!,)1:(P!!

" @3;:AW'$;'<>Z.::.4')'5/#4#;#.4'T2%."'@C>2/%S'B.7#$32:'6/2:.H'=>)2%).(!9#X!
/*0#,.)1.!.9(!/1A2%D!#A!%0X(22(5!)15!)$/5/A/(5!X).(,!/&!/1.#!.9(!(&.%),FJ!!

!

$

(EE=:=7935$J6;63>C@$39E$"987>?3:=79$,66E;$
3(,(!X(!2/&.!)55/./#1)2!/*0#,.)1.!,(&(),$9!)15!/1A#,*)./#1!1((5&!A#,!)&&(&&/1:!$2/*).(!$9)1:(!
/*0)$.&!.#!/1A#,*!)5)0.)./#1I!)15!&%00#,.!>%21(,)4/2/.F!)15!0,(5/$./>(!*#5(2/1:a!
$

)(J-*)$/M*%"*/$/)()L/$(,\$)J*,\/$K$!L&,*J(H"&")1$

3)4/.).!6%/.)4/2/.F!H&&(&&*(1.&a!

• 8#1&(,>)./#1!)15!@(&.#,)./#1!+2)11/1:P!@(:/#1)2!6$)2(!G!<#5(2!0,#7($.(5!$9)1:(&!/1!9)4/.).!
&%/.)4/2/.F!A#,!.),:(.!&0($/(&!K(J:JI!./5)2!*),&9!&0($/(&U!)15!0/10#/1.!),()&!#A!9/:9(&.!
(D0($.(5!$9)1:(I!:/>(1!$2/*).(!/*0)$.&J!6((L!.#!,(&.#,(!),()&!.9).!X/22!2/L(2F!4($#*(!
/*0#,.)1.!9)4/.).!),()&!/1!.9(!A%.%,(I!)15!0,#>/5(!&0)$(I!/A!0#&&/42(I!A#,!.9(!*/:,)./#1!#A!
9)4/.).&!K(J:JI!A,#*!)57)$(1.!%02)15&!.#!X(.2)15&UJ!'9/&!0,#)$./>(!)00,#)$9!X/22!9(20!0,(>(1.!
#,!$#%1.(,)$.!A%.%,(!2#&&(&J!

• 60($/)2!6.).%&!60($/(&P!@(:/#1)2!6$)2(e!G!C(.(,*/1(!9#X!*%$9!&0($/)2!&.).%&G&0($/(&!&0($/A/$!
&%/.)42(!9)4/.).!K4F!9)4/.).!.F0(U!X/22!2/L(2F!4(!)>)/2)42(!).!RI!^NI!MNI!RN!F(),&!/1.#!.9(!A%.%,(!
$#1&/5(,/1:!>),/#%&!0,#7($.(5!6_@I!&(5/*(1.!&%002FI!,(&.#,)./#1I!/*02(*(1.)./#1!)15!
5(>(2#0*(1.!&$(1),/#&J!!

• Q).(,A#X2W!G!=>)2%).(!)15!*#5(2!.9(!/*0)$.&!.#!,(&0($./>(!5/>/1:!)15!5)442/1:!5%$L!
)4%15)1$(!)15!9()2.9!A,#*!$2/*).(!$9)1:(!)&!/.!,(2).(&!.#!0,#7($.(5!/*0)$.&!#A!6_@I!&)2/1/.F!
)15!09(1#2#:F!$9)1:(&!K*/:,)./#1!./*/1:UI!)15!/1>(,.(4,).(!0,(F!)4%15)1$(!)15!]%)2/.F!#1!
&%,>/>)2!)15!A#,):/1:!(1(,:F!(D0(15/.%,(J!

$

+(H")()$.L,%)"0,$

(\(M)"!*$'(,(-*'*,)$%0,/"\*J()"0,/$
• b./2/d/1:!8/./d(1!6$/(1$(!<#1/.#,/1:P!@(:/#1)2!6$)2(!G!=>)2%).(!.9(!A()&/4/2/.F!#A!%./2/d/1:!

$/./d(1!&$/(1$(!*#1/.#,/1:!.#!$#22($.!*()1/1:A%2!5).)!)55,(&&/1:!$2/*).(!$9)1:(!/*0)$.&!#1!
X(.2)15&!K(J:JI!,)1:(!(D0)1&/#1&!#,!5(*#:,)09/$!&9/A.&!/1!&9#,(4/,5&I!A#%2/1:!/1>(,.(4,).(&I!
/1>)&/>(!&0($/(&I!(.$JUJ!

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

e!'9/&!#47($./>(!2/1L&!5/,($.2F!X/.9!,(&(),$9!#47($./>(&!#%.2/1(5!/1!.9(!&0($/)2!&.).%&!&0($/(&!&($./#1!*#5%2(J!
W!'9/&!#47($./>(!2/1L&!5/,($.2F!X/.9!,(&(),$9!#47($./>(&!#%.2/1(5!/1!.9(!X).(,A#X2!&($./#1!*#5%2(J!



!!"""#$%&"'()*$%+(,-*$*..*%)/$0,$*%0/1/)*'/$$$$RV!

• Y(&.!<)1):(*(1.!+,)$./$(&P!@(:/#1)2!6$)2(!G!C(>(2#0!4(&.!*)1):(*(1.!0,)$./$(!
,($#**(15)./#1&!A#,!$2/*).(!)5)0.)./#1!K:(1(,)2c&0($/A/$I!&9#,.G.(,*c2#1:G.(,*U!A#,!2)15!
*)1):(,&!)15!,(&.#,)./#1!0,)$././#1(,&J!"#,!(D)*02(I!9/:92/:9.!)!A#$%&!#1!/*0,#>/1:!.9(!
$#15/./#1!#A!(D/&./1:!X(.2)15!9)4/.).&!.#!0,#>/5(!)!$2/*).(!$9)1:(!4%AA(,!A#,!.),:(.!&0($/(&J!

• H&&(&&/1:![%21(,)4/2/.F!#A!B).%,)2!-!3%*)1!6F&.(*&P!@(:/#1)2!6$)2(!G!C(>(2#0!)!&.,).(:F!.#!
:)/1!.9(!&%00#,.!#A!.9(!:(1(,)2!0%42/$!A#,!,/:#,#%&!)&&(&&*(1.&!#A!9)4/.).!K)15!$#**%1/.FU!
>%21(,)4/2/.F!.#!$2/*).(!$9)1:(J!!

!

J()*/$0.$%+(,-*$
• @).(!#A!82/*).(!89)1:(!;*0)$.&!#1!Q(.2)15&P!+,#7($.!-!@(:/#1)2!6$)2(!G!C(.(,*/1(!.9(!

)$$(2(,)./1:!,).(&!K&0((5U!#A!$9)1:(!)15!A,(]%(1$F!#A!(D.,(*(!(>(1.&!).!.9(!2#$)2!)15!
*/$,#$2/*).(!&$)2(I!0(,./1(1.!.#!.),:(.!X(.2)15!9)4/.).&!/1!.9(!6"YZ[!,(:/#1!.#!/1A#,*!
>%21(,)4/2/.F!)15!0,(5/$./>(!*#5(2/1:J!

• "#,($)&.!89)1:(!#1!@/0),/)1!6F&.(*
^N
!m!=>)2%).(!$2/*).(!$9)1:(!&$(1),/#&!#A!(D0($.(5!A2##5!

*)1):(*(1.I!)15!A%.%,(!,/0),/)1!),()!2#&&!#,!$#1>(,&/#1!5%(!.#!6_@I!5(>(2#0*(1.I!
,(&.#,)./#1!)15!#.9(,!2/L(2F!2)15!%&(!$9)1:(&J!"#$%&!)1)2F&/&!#A!,)0/5!$9)1:(&J!

• "#,($)&.!$9)1:(!.#!./5)2!*),&9!9)4/.).!)15!./5)2!A2).&J!;1$2%5/1:!(AA($.&!#A!&.#,*&!)15!9/:9!
./5(&J!

• ;*0)$.&!#1!3F0#D/)!@).(!/1!'/5)2!<),&9(&P!+,#7($.!6$)2(!m!H&&(&&!5/&&#2>(5!#DF:(1!5F1)*/$&!
/1!./5)2!*),&9(&!.#!5(.(,*/1(!9#X!/*0#,.)1.!9F0#D/$!(>(1.!A,(]%(1$F!#,!&0)./)2!(D.(1.!),(!
.#!*),&9!A%1$./#1!/1!5((0!*),&9!9)4/.).&!.#!/1A#,*!>%21(,)4/2/.F!*#5(2&!#1!,(2(>)1.!.),:(.&J!!

$
/*\"'*,)$
• ;*0)$.&!A,#*!C(2.)!;1A,)&.,%$.%,(!89)1:(&P!@(:/#1)2!6$)2(!G!=>)2%).(!.9(!0#.(1./)2!/*0)$.&!

#1!(&.%),F!-!$#)&.)2!&F&.(*&!A,#*!X).(,&9(5!KC(2.)U!/1A,)&.,%$.%,(!K*)1):(*(1.!5($/&/#1&U!
$9)1:(&!)15!*#5/A/$)./#1&!.#!/1A#,*!&(5/*(1.!*#5(2&J!

!
MJ*%"M")()"0,$K$/)0J'$.J*]L*,%1$$
• @)/1A)22!-!61#X*(2.![),/)4/2/.F!;*0)$.&P!@(:/#1)2!6$)2(!G!<#5(2!0,#7($.(5!/*0)$.&!#A!,)/1A)22!

>),/)4/2/.F!)15!&1#X*(2.!#1!6"YZ[!),()!X(.2)15&J!
• @/0),/)1!6#/2!<#/&.%,(!8#15/./#1&P!@(:/#1)2!6$)2(!G!C(.(,*/1(!A%.%,(!/*0)$.&!.#!&#/2!

*#/&.%,(!$#15/./#1&!/1!6"YZ[!),()!@/0),/)1!&F&.(*&!.#!/1A#,*!>%21(,)4/2/.F!)15!0,(5/$./>(!
*#5(2&J!

• 6.#,*!6(>(,/.F!-!",(]%(1$F!;*0)$.&P!@(:/#1)2!6$)2(!G!+,#7($.!&.#,*!&(>(,/.F!-!A,(]%(1$F!
)15!,(2).(5!/*0)$.&!#1!.9(!&F&.(*!K(J:JI!2#1:G.(,*!:(#*#,09/$!,(&0#1&(UI!/1$2%5/1:!./5)2!
*),&9!)15!./5)2!A2).&!.#!/1A#,*!>%21(,)4/2/.F!)15!0,(5/$./>(!*#5(2&J!!

!
/*($&*!*&$J"/*$$
• C/&.,/4%./#1!#A!3/:9!'/5(!@(A%:/)P!+,#7($.!-!@(:/#1)2!6$)2(!G!C(.(,*/1(!&0)./)2!(D.(1.!)15!

5/&.,/4%./#1!#A!$%,,(1.!9/:9!./5(!,(A%:/)!.#!9(20!0,/#,/./d(!0,#7($.&!X9(,(!9/:9!./5(!,(A%:/)!),(!
0),.!#A!$%,,(1.!,(&.#,)./#1!5(&/:1&J!=>)2%).(!*)1):(*(1.!#0./#1&!.#!0,#>/5(!)55/./#1)2!9/:9!
./5(!,(A%:/)J!!

!

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

^N!'9/&!#47($./>(!2/1L&!5/,($.2F!X/.9!,(&(),$9!#47($./>(&!#%.2/1(5!/1!.9(!,/0),/)1!2)15!4/,5!&($./#1!*#5%2(J!



!RQ$ /.HI!$'0,")0J",-$K$*!(&L()"0,$M&(,$N$M+(/*$"$$$$$$!

\3:3$'393A6?69:$
8#22($./>(!&.)15),5/d(5!5).)!$#22($./#1!)15!
&9),/1:!0,#.#$#2&!&9#%25!4(!5(>(2#0(5!A#,!
.9(!6"YZ[!,(:/#1!)15!2/1L(5!.#!(D/&./1:!
,(2(>)1.!1)./#1)2!5).)4)&(&J!H!%&(A%2!X)F!#A!
$#22($./>(!5).)!&.#,/1:!/&!.#!$,().(!)!
$#**#1!*(.)5).)!X(4&/.(!.9).!0,#>/5(&!
,(2(>)1.!/1A#,*)./#1!#1!.9(!5).)I!&9#X&!.9(!
&0)./)2!(D.(1.!#A!.9(!5).)!#1!)!*)0I!5).)!
A#,*).!)15!()&(!#A!.,)1&A(,I!)15!/1$2%5(&!
5/&$2)/*(,&!)4#%.!5).)!)>)/2)4/2/.F!)15!
)22#X(5!%&(&J!'9/&!)00,#)$9!2(.&!5).)!
#X1(,&!5($/5(!X9(.9(,!.#!0#&.!(1./,(!
5).)&(.&I!#,!.#!7%&.!0,#>/5(!.9(/,!*(.)5).)!
/1A#,*)./#1!)15!)22#X!#.9(,&!.#!,(]%(&.!)!
A%22!5).)&(.!5/,($.2F!A,#*!.9(!&#%,$(I!
&0($/AF/1:!/1.(15(5!%&(J!H1!(D/&./1:!0#,.)2!
A#,!.9/&!0,#0#&(5!#12/1(!A#,%*!/&!/1!
5(>(2#0*(1.!>/)!.9(!6)1!",)1$/&$#!Y)F!
8#1&(,>)./#1!8#**#1&J!'9/&!*(.)5).)!
)00,#)$9!)22#X&!A#,!5).)&(.&!.#!,(&/5(!/1!
5/AA(,(1.!5).)4)&(&I!)15!)A.(,!&.)15),5!5).)!
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The San Francisco Bay Joint Venture is a partnership of public agencies, environmental organizations,  
the business community, local governments, and landowners working cooperatively to protect, restore, 

increase, and enhance wetlands and riparian habitat in the San Francisco Bay Watersheds.  
We bring an ecosystem and collaborative approach to developing and promoting wetland and riparian 

habitat conservation throughout the Bay Area. 

The Joint Venture Management Board 

Nonprofit and Private Organizations 
Bay Area Audubon Council  

Bay Area Open Space Council  
Bay Planning Coalition  

Citizens Committee to Complete the Refuge 
 Ducks Unlimited  

National Audubon Society  
Pacific Gas & Electric Company  

PRBO Conservation Science 
 Save the Bay  
Sierra Club  

The Bay Institute  

Public Agencies 
Bay Conservation and Development Commission  

California State Coastal Conservancy 
California Department of Fish and Game  

California Resources Agency  
Contra Costa Mosquito and Vector Control District  

National Fish and Wildlife Foundation  
NOAA National Marine Fisheries Service  
Natural Resources Conservation Service  

SF Bay Regional Water Quality Control Board  
San Francisco Estuary Partnership  

U.S. Army Corps of Engineers  
U.S. Environmental Protection Agency  

U.S. Fish and Wildlife Service  
U.S. Geological Survey 

Wildlife Conservation Board 

Copies of this document can be ordered through: 
San Francisco Bay Joint Venture  

735 B Center Boulevard  
Fairfax, CA 94930  
Tel: 415-259-0334 

or downloaded from the SF Bay Joint Venture website:  
http://www.sfbayjv.org  


