
!"#$%&"'$(%)*"+,'-%,.%.'(/01+-%,02+*$03$4%5-%6"(,"',/0.%,0%3+,7"'$%"04%'8$%($+"',6$%"5*09
4"03$%/2%0*'(,$0'.%&,'8,0%'8$%+"#$%.-.'$7:%;8$%#$-%'/%*04$(.'"04,01%</&"=.%+"#$%&"'$(
)*"+,'-%,.%4$'$(7,0,01%&8"'%'8$%0"'*("+%.'"'$%/2%'8$.$%+"#$.%&".%8,.'/(,3"++-%"04%.8/*+4%5$
'/4"->%"04%8/&%'8$%-$"(9'/9-$"(%6"(,"',/0.%,0%3+,7"'$%,02+*$03$%'8$%?,3'*($:%;/%?,$3$
'/1$'8$(%'8"'%?,3'*($>%,'%,.%$..$0',"+%'/%,7?(/6$%/*(%#0/&+$41$%/2%8/&%+"#$.%2*03',/0%,0
'8$%+"04.3"?$:%<0%7"0-%&"-.>%+"#$.%2*03',/0%".%.,0#.>%.+/&,01%'8$%,092+/&,01%&"'$(%"04
'("??,01%.$4,7$0'%'8"'%,.%3"((,$4%5-%.'($"7.%/(%5-%$(/.,/0%/2%+"#$%5"0#.:%@$4,7$0'%3"((,$4
5-%'8$%.'($"7.%,.%"%($2+$3',/0%/2%'8$%+"04%,'%4(",0.:%A$(',+$%./,+.%'8"'%.*.'",0%/*(%(,38%"1(,3*+9
'*("+%8$(,'"1$%"+./%.',7*+"'$%1(/&'8%"04%?(/4*3',/0%/2%?+"0'%+,2$%&,'8,0%/*(%+"#$.:%B.%&,'8
7/.'%'8,01.>%"%7/4$("'$%"7/*0'%/2%0*'(,$0'.%$08"03$.%'8$%+"#$%$3/.-.'$7%5-%?(/6,4,01%"
2//4%./*(3$%2/(%+,6,01%/(1"0,.7.:%B%+"#$%,.%*0"5+$%'/%.*.'",0%+,2$%,2%'8$($%"($%'//%2$&
0*'(,$0'.>%&8,+$%'//%7"0-%3"0%3"*.$%/6$(?(/4*3',/0%/2%+,2$%2/(7.%"04%.*22/3"'$%"%+"#$:

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

0-#&$)1-2#)34&&#)566789A$5(*"(-%%CDDE

:-$-;&#&$ <=%>+#$+?4%2 @&(+#$+?4%2 A"#$+?4%2 BC?&$)A"#$+?4%2

D=-$%#C AE2&==&'# F++G :++$ H&$C):++$
<EC>&' IJ"'G-'# IG&K"-#& BC?+E%2 I'+E%2
L+E%2)I=>-& IJ(&'# IJ(&'# 1$&K"&'# D+'(#-'#
M-2#&$%- N-$& N-$& IJ"'G-'# H&$C)IJ"'G-'#
3%=#O1%==%'> H&$C)3=+, 3=+, N-?%G H&$C)N-?%G
L+E%')@+J%=%#C M+"'G M+"'G @+J%=& H&$C)@+J%=&
I;;+'%-)L+E%2%#C *;?$+J-J=& *'P$&K"&'# 1$&K"&'# D+'(#-'#
M%+G%Q&$(%#C)-'G)3#-J%=%#C B%>4 F++G :++$ H&$C):++$
1%(4)B-J%#-# F++G AE2&==&'# :++$ H&$C):++$
0%=G=%P&)B-J%#-# F++G AE2&==&'# :++$ H&$C):++$
1%(4):$+G"2#%+' .+, @+G&$-#& B%>4 @+G&$-#&
1%(4)D+;;"'%#C B%>4)R"-=%#C F++G)R"-=%#C :++$)R"-=%#C N+">4)1%(4

:4+(?4+$"()3"??=C 6856)??J 568S6)??J S68566)??J T)566)??J

!"#$%&'()(*$+(,-.-,($/($%"0-1
21$%&'()(3$4#,-5-(,6'7($/($%"0-1

!"#$%&'((89-(-//-'5:($/(&1';-6:&10(#9$:#9$;<:('$1'-15;65&$1:($1(,67-:=(89-(46>$;&5"($/(?$+6(,67-:(6;-
-<5;$#9&'($;(9"#-;(-<5;$#9&'=

@/*(3$F%G(:%H/80%G/&0,01>%</&"%@'"'$%I0,6$(.,'-:



B+,)@"24)*()L++)@"24U

B%3$0'("+%)*$.',/0%.*((/*04,01%'8$%($.'/("',/0
"04%7"0"1$7$0'%/2%</&"=.%+"#$.%,.%JK8"'%+$6$+
/2%0*'(,$0'.%"($%"??(/?(,"'$%2/(%8$"+'8-%+"#$.LM
<0%2($.8&"'$(%+"#$.>%'8$%7/.'%3/77/0%0*'(,$0'
'8"'%+,7,'.%$N3$..,6$%?+"0'%"04%"+1"$%1(/&'8%,.
?8/.?8/(*.:%;"5+$%O%,++*.'("'$.%'8$%38"01$.%'8"'

/33*(%,0%+"#$%)*"+,'-%&,'8
,03($".,01%+$6$+.%/2%?8/.9
?8/(*.:%K8$0%?8/.?8/(*.
+$6$+.%"($%5$+/&%CD%?"('.
?$(%5,++,/0%P??5Q>%+"#$.%8"6$
+/&%+$6$+.%/2%?+"0'%?(/4*39
',/0>%($.*+',01%,0%3+$"(%&"'$(:
R/&$6$(>%'8$.$%0*'(,$0'9
?//(%&"'$(.%P/+,1/'(/?8,3Q

3"0='%.*.'",0%+"(1$%2,.8%?/?*+"',/0.:%B.%'8$%+$6$+%/2%?8/.?8/(*.%,03($".$.>%'8$%?(/4*3',/0
/2%"+1"$%"04%")*"',3%?+"0'.%'8"'%.*??/('%'8$%2//4%.-.'$7%/2%'8$%+"#$%,03($".$.:%;8$.$
7/4$("'$+-%?(/4*3',6$%+"#$.%P7$./'(/?8,3Q%.',++%8"6$%"0%"4$)*"'$%.*??+-%/2%/N-1$0>%5*'
8"6$%"0%,03($".$4%+$6$+%/2%2,.8%?(/4*3',/0%4*$%'/%"%5(/"4$(%2//4%5".$:

K8$0%?8/.?8/(*.%+$6$+.%"($%3/0.,.'$0'+-%"5/6$%SD%??5>%'8$%$N3$..%0*'(,$0'.%5$1,0%'/
0$1"',6$+-%,7?"3'%'8$%+"#$%&"'$(%)*"+,'-:%T*'(,$0'9(,38%+"#$.%P$*'(/?8,3Q%$N?$(,$03$%+"(1$
"+1"$%5+//7.%'8"'%3/+/(%'8$%&"'$(%"%6,6,4%1($$0%"04%3($"'$%.8/('"1$.%,0%/N-1$0%&8$0%'8$
"+1"$%4,$%"04%"($%'8$0%3/0.*7$4%5-%5"3'$(,":%K"'$(%3+"(,'-%4$3($".$.%".%'8$%"+1"$%3+/*4
+"#$%&"'$(:%U8"01$.%,0%&"'$(%38$7,.'(-%"++/&%'/N,0.%'8"'%&$($%/03$%5/*04%'/%.$4,7$0'%'/
5$3/7$%7/5,+$%"04%3,(3*+"'$%'8(/*18/*'%'8$%&"'$(:%;8$%"5*04"03$%/2%0*'(,$0'.%$08"03$.
/6$("++%2,.8%?(/4*3',/0>%5*'%'8$%)*"+,'-%/2%'8$%2,.8%2/*04%,0%'8$%+"#$%5$1,0.%'/%4(/?>%".%'8$
7/($%.$0.,',6$%2,.8%"($%*0"5+$%'/%+,6$%,0%+/&9/N-1$0%&"'$(.:%K,'8%.',++%8,18$(%?8/.?8/(*.
+$6$+.%PV%CDD%??5Q>%+"#$%8$"+'8%7"-%5$%2*('8$(%W$/?"(4,X$4:%B+1"$%5+//7.%5$3/7$%0$"(+-
3/0.'"0'>%"04%"%'-?$%/2%5+*$91($$0%"+1"$%3"++$4%3-"0/5"3'$(,"%7"-%5$%2/*04:

U-"0/5"3'$(,"%3"0%8"6$%"%6"(,$'-%/2%0$1"',6$%$22$3'.%/0%")*"',3%.-.'$7.%,03+*4,01%'".'$
"04%/4/(%?(/5+$7.%,0%4(,0#,01%&"'$(%.*??+,$.%"04%($3($"',/0"+%"($".:%@$6$("+%'-?$.%/2
3-"0/5"3'$(,"%?(/4*3$%'/N,0.%8"X"(4/*.%'/%8*7"0.>%+,6$.'/3#>%"04%/'8$(%")*"',3%/(1"09
,.7.:%<0%'8$.$%6$(-%0*'(,$0'9(,38%+"#$.%P8-?$(%$*'(/?8,3Q>%&"'$(%3+"(,'-%,.%6$(-%?//(%"04
/N-1$0%,.%.$6$($+-%+,7,'$4%/(%"5.$0'%,0%?/(',/0.%/2%'8$%&"'$(%3/+*70:%;8$.$%+"#$.%"+./
.*??/('%'8$%/33*(($03$%"04%+/01$6,'-%/2%5"3'$(,">%&8,38%7"-%?/.$%"%'8($"'%'/%8*7"0
8$"+'8:%B.%&,'8%$*'(/?8,3%+"#$.>%'/N,0.%"($%($+$".$4%2(/7%'8$%.$4,7$0'%"04%7"-%8"6$
,7?"3'.%/0%'8$%")*"',3%+,2$:%I0+,#$%$*'(/?8,3%+"#$.>%/6$("++%2,.8%?(/4*3',/0%4(/?.%"04%/0+-
'8$%7/.'%'/+$("0'%2,.8%.?$3,$.%3"0%.*(6,6$:

3$,,-'5&$1($/(+65-;(:64#,-:(/;$4
$1-($/(?$+6@:(,67-:=



B+,)V+)*+,-).-/&()1-$&U

</&"%+"#$.%8"6$%5$$0%7/0,'/($4%,0%"%+,7,'$4%3"?"3,'-%,0%'8$%?".':%<0%OYZD>%</&"%@'"'$
I0,6$(.,'-%3/7?+$'$4%"%.'*4-%/2%OO[%.,10,2,3"0'%?*5+,3+-%/&0$4%+"#$.:%@'"'$.%&$($%($9
)*,($4%5-%'8$%I:@:%\06,(/07$0'"+%](/'$3',/0%B1$03-%'/%.*(6$-%'8$,(%?*5+,3%+"#$.%,0%0$$4
/2%($.'/("',/0%"04^/(%?(/'$3',/0%"04%'/%4$6$+/?%"%?(,/(,'-%("0#,01%/2%+"#$.%2/(%($.'/("',/0
?(/W$3'.:%@,10,2,3"0'%?*5+,3+-%/&0$4%+"#$.%"($%'8/.$%+"#$.%&8,38%"($%?(,03,?"++-%7",09
'",0$4%2/(%?*5+,3%*.$>%3/0'",0%"%7,0,7*7%.*(2"3$%"($"%/2%OD%"3($.>%"04%"($%3"?"5+$%/2
.*??/(',01%2,.8%.'/3#%/2%"'%+$".'%CDD%?/*04.%?$(%"3($:%B0%"44,',/0"+%.*(6$-%&".%3/7?+$'$4
,0%'8$%$"(+-%OYYD.%'/%*?4"'$%'8$%+"#$%4"'"5".$%"04%$.'"5+,.8%"%($6,.$4%?(,/(,'-%+,.'%/2%+"#$.
2/(%($.'/("',/0:%\"38%+"#$%&".%7/0,'/($4%'8($$%',7$.%4*(,01%'8$%?$(,/4%_"-%'8(/*18
B*1*.':%@$338,%4$?'8%7$".*($7$0'.%&$($%3/++$3'$4>%".%&$($%."7?+$.%2/(%0*'(,$0'%"04
38+/(/?8-++%"0"+-.$.:%;8$.$%'&/%.'*4,$.%($6$"+$4%'8"'%</&"=.%+"#$.%&$($%0$"(+-%"++
$*'(/?8,3%/(%8-?$(%$*'(/?8,3:%K8$0%3/7?"($4%'/%+"#$.%"(/*04%'8$%&/(+4>%'8$%</&"%@'"'$
I0,6$(.,'-%.'*4,$.%.8/&$4%'8"'%</&"%+"#$.%&$($%./7$%/2%'8$%7/.'%0*'(,$0'%(,38%2/*04:

I.,01%'8$%.'*4,$.%2(/7%OYZD%"04%OYYD%".%"%'$7?+"'$>%'8$%&"'$(97/0,'/(,01%?(/1("7%5$1"0
"%0$&%?"('0$(.8,?%&,'8%G(:%H/80%G/&0,01%"04%</&"%@'"'$%I0,6$(.,'-%'/%"..$..%'8$%3*(($0'
.'"'*.%/2%</&"=.%+"#$.:%@,03$%'8$%-$"(%CDDD>%OEC%+"#$.%'8(/*18/*'%</&"%"($%5$,01%7/0,9
'/($4%"00*"++-%P,03+*4,01%'8$%OO[%+"#$.%"04%"0%"44,',/0"+%OSQ:%\"38%+"#$%,.%."7?+$4%'8($$
',7$.%4*(,01%'8$%-$"(`%.?(,01^$"(+-%.*77$(>%7,4%.*77$(>%"04%+"'$%.*77$(^2"++>%&8,38
"++/&.%2/(%'8$%"..$..7$0'%/2%.$"./0"+%6"(,"5,+,'-:%@"7?+$.%"($%'"#$0%"'%'8$%4$$?$.'%?/,0'
,0%$"38%+"#$%5".,0:%A/(%'8$%2,(.'%',7$>%6$(',9
3"+%?(/5$.%&$($%+/&$($4%'8(/*18%'8$%&"'$(
3/+*70%'/%4$6$+/?%"%6$(',3"+%?(/2,+$%/2
&"'$(%)*"+,'-%?"("7$'$(.%P'$7?$("'*($>
4,../+6$4%/N-1$0>%.?$3,2,3%3/04*3',6,'->%?R>
'*(5,4,'->%"04%38+/(/?8-++Q:%<0%"44,',/0%'/
?"("7$'$(.%7/0,'/($4%,0%'8$%?($6,/*.
.'*4,$.>%'8$%3/03$0'("',/0.%/2%?$.',3,4$.
"04%7$'"+.%,0%5/'8%&"'$(%"04%5/''/7
.$4,7$0'.%&,++%5$%"0"+-X$4%2(/7%$"38%+"#$:

a$.*+'.%2(/7%'8$%2,(.'%'8($$%-$"(.%/2%7/0,9
'/(,01%.8/&%'8"'%</&"=.%+"#$.%"($%.',++
0*'(,$0'%(,38%"%4$3"4$%"2'$(%'8$-%&$($%+".'
.'*4,$4:%A,1*($%O%,++*.'("'$.%+"#$%&"'$(
3+"(,'-%".%4$'$(7,0$4%5-%.$338,%4$?'8:%B
+"(1$(%.$338,%4$?'8%($"4,01%7$"0.%'8"'%'8$%&"'$(%8"4%1($"'$(%3+"(,'-%"04%1$0$("++-%,04,9
3"'$.%5$''$(%&"'$(%)*"+,'-:%;8$%+"#$.%"($%3+"..,2,$4%,0'/%2/*(%3"'$1/(,$.%5-%'8$,(%7$4,"0
.$338,%4$?'8%($"4,01%P7$4,"0%6"+*$%,.%'8$%6"+*$%&8$($%[Db%/2%'8$%($"4,01.%"($%"5/6$
"04%[Db%/2%'8$%($"4,01.%"($%5$+/&%'8,.%6"+*$Q:%G*(,01%'8,.%?$(,/4>%/0+-%[%+"#$.%8"4

2,06-(.&:&A,-(&1(2;A$;(*67-B(C$+-:9&-7(3$<15"=



C;-#6;-D(A"
?$+6(E-#6;54-15($/(F65<;6,(G-:$<;'-:B(H-$,$0&'6,(I<;.-"
JKL(8;$+A;&D0-(!6,,B(?$+6(3&5"B(?2(MNNONPJQJL

R65-;(:64#,&10(#9$5$:(A"(I5-/61&-(S$;;-5B
2;A$;(*67-(#9$5$('$<;5-:"($/(?$+6(I565-(T1&.-;:&5"=

)*+,-+.
K"'$(%7/0,'/(,01%"3',6,',$.%/2%'8$%</&"%G$?"('7$0'%/2%T"'*("+%a$./*(3$.%"($%2*04$4%5-%</&"%<02(".'(*3'*($
c%\06,(/07$0'%A,(.'%A*04%"??(/?(,"',/0.>%".%&$++%".%1("0'.%?(/6,4$4%5-%'8$%I:@:%\06,(/07$0'"+%](/'$3',/0
B1$03-%2(/7%@$3',/0.%ODd%"04%EOY%/2%'8$%U+$"0%K"'$(%B3':

/01+23$%,.%4%+56

;8$%GTa%&/*+4%+,#$%'/%"3#0/&+$41$%"04%'8"0#%G(:%H/80%G/&0,01%"04%H/-%a"7.'"3#%PG$?"('7$0'%/2
B0,7"+%\3/+/1->%</&"%@'"'$%I0,6$(.,'-Q%2/(%'8$%3//(4,0"',/0%"04%7"0"1$7$0'%/2%'8$%</&"%!"#$.%@*(6$-:
;8"0#%-/*%'/%"++%/2%'8$%</&"%@'"'$%I0,6$(.,'-%2,$+4%"04%+"5/("'/(-%?$(./00$+%,06/+6$4%,0%'8,.%?(/W$3':

K"'$(%_/0,'/(,01%](/1("7%K$5%@,'$%c%&&&:,1.5:*,/&":$4*^&"'$(

����
��

��
��

��
����������

����
��

��

��
��

��

��
����
��

��

��

��
��

��

��

��

����
��

��

��

��

��

��

��

��

��

��

��

��
��

��

��

����

��

��
��

��

��
��

��
��

�� �� ��

��

��
��

��

��
��

����

��
��

��

��

����
��

����

��
��

��
��

����
��

��

��

����

��

��
��
��

����

��

��
��������

��
��

��

��

��
��

��

��

��

��

��

��

��

��

��

��

����

��

��

��

��

��

��

��

��

��

��
��

��

��

��

Cities

Median Secchi Depth
(meters)
�� 0 - 0.5
�� 0.51 - 1
�� 1.01 - 3
�� >3

)-.*7%&'((U-D&61(I-''9&(D-#59
/$;(?$+6(,67-:=

Cities

Median Secchi Depth
(meters)
�� 0 - 0.5
�� 0.51 - 1
�� 1.01 - 3
�� >3

7$4,"0%.$338,%($"4,01.%1($"'$(%'8"0%E%7$'$(.>
&8,+$%'8$%7"W/(,'-%/2%+"#$.%PSZQ>%8"4%($"4,01.
/2%/0$%7$'$(%/(%+$..:%!"#$.%,0%&$.'$(0
</&"%P!/$..%R,++.Q%8"4%'8$%8,18$.'%7$4,"0
.$338,%4$?'8.%/6$("++:%;8$%+"3#%/2%&"'$(
3+"(,'-%,0%</&"=.%+"#$.%,.%3+$"(+-%"%($2+$39
',/0%/2%'8$,(%0*'(,$0'%.'"'*.:%;8$%"6$("1$
'/'"+%?8/.?8/(*.%3/03$0'("',/0%2/(%"++%OEC
+"#$.%,0%CDDC%&".%OD[%??5:%_/($%'8"0%8"+2
/2%'8$%+"#$.%8"4%"6$("1$%'/'"+%?8/.?8/(*.
6"+*$.%1($"'$(%'8"0%SD%??5%"04%.$6$0'$$0
+"#$.%8"4%"6$("1$%?8/.?8/(*.%6"+*$.
1($"'$(%'8"0%CDD%??5%4*(,01%CDDC:%e2
3/*(.$>%'8$.$%6"+*$.%"($%.'(/01+-%,02+*9

$03$4%5-%3+,7"'$%3/04,',/0.%"04%'&/%/2%'8$%2,(.'%'8($$%-$"(.%/2%'8$%7/0,'/(,01%?(/1("7
&$($%7*38%4(,$(%'8"0%0/(7"+:%U/0',0*$4%7/0,'/(,01%&,++%8$+?%'/%4$'$(7,0$%8/&%'8$.$
0*'(,$0'%6"+*$.%38"01$%'8(/*18%',7$%"04%'8$%.'"'*.%/2%</&"=.%?($3,/*.%+"#$%($./*(3$.:

1"#"$&):=-'(

;/%,7?(/6$%'8$%#0/&+$41$%/2%&"'$(%)*"+,'-%,0%</&"=.%+"#$.%&,++%($)*,($%"44,',/0"+%,02/(9
7"',/0%/0%'8$%3-3+,01%/2%0*'(,$0'.%5$'&$$0%'8$%+"#$5$4%"04%&"'$(%3/+*70:%B44,',/0"++->
7/($%4"'"%/0%,0?*'.%/2%0*'(,$0'9(,38%.$4,7$0'%2(/7%'8$%+"#$%&"'$(.8$4%&,++%5$%0$$4$4%'/
"..$..%3/0',0*$4%./*(3$.%/2%0*'(,$0'.:%B??(/?(,"'$%7"0"1$7$0'%"04%?/'$0',"+%($.'/("',/0
/2%</&"=.%+"#$.%($)*,($%"%2*04"7$0'"+%*04$(.'"04,01%/2%8/&%+"#$.%8"6$%38"01$4%'8(/*18
',7$%"04%&8"'%'8$%5$0$2,3,"+%+$6$+%/2%0*'(,$0'.%.8/*+4%5$%"'%'8,.%?/,0'%,0%',7$:


