


!"#$%#&'( *&$(+ &% ,-.$/0$$#
12/*$'. 3"((/45#

!'6$ 7 "8 1

!"#$%&!#'($)*$!%+ 7 1 9 : ; < = > ? 72 77 71 79 7: 7; 7< 7= 7> 7? 12

!5.@5$ 85%+&%6A3'BC 5C / / / /
DBC($B$%#'#&"% 72 ;2 722 7;2 122 1;2 922 :22 ;22 ;22 ;22 ;22 ;22 ;22 ;22 ;22 ;22 ;22 ;22

!5.@5$ 85%+&%6A3'BC 5C / / / /
DBC($B$%#'#&"% ;2 =; 722 7;2 1;2 :22 ;22 ;22 ;22 ;22 ;22 ;22 ;22 ;22 ;22 ;22 ;22 ;22 ;22

!5.@5$ 85%+&%6AE5&(+"5# / / / / / / / / / /
DBC($B$%#'#&"% 922 922 922 922 922 922 922 922 ;22 =22 ?22 7222 7222 7222 7222 7222 7222 7222

F#5+&$@AGD3 / / / / / / / / /
DBC($B$%#'#&"% ;22 ;22 ;22 ;22 ;22 ;22 ;22 ;22 ;22 ;22 ;22

!5.@5$ 85%+&%6A3'BC 5C / / /
DBC($B$%#'#&"% 72 72 72 1; 1; 1; ;2 ;2 ;2 ;2 722 722 722 722 722 722 722

!5.@5$ 85%+&%6A3'BC 5C / / / 1 1 1 ; ; ; ;
DBC($B$%#'#&"% 72 72 72 72 72 72 72 72 72 72

3'BC 5C / / / 72 72 12 12 92 92
DBC($B$%#'#&"% ;2 ;2 ;2 ;2 ;2 ;2 ;2 ;2 ;2 ;2 ;2

3'BC 5C / / / 72 72 12 12 92 92 ;2 ;2 ;2 ;2 ;2 ;2 ;2 ;2 ;2 ;2 ;2
DBC($B$%#'#&"%

!&("# H$@#&%6 / / / / / ;2 ;2 ;2 ;2 ;2
DBC($B$%#'#&"% 722 722 722 722 722 ;22 ;22 ;22 ;22 ;22

',-./01/ 34,1/.50674, 8 $997-7/,-: ; !"#$% '()*+,-.

$<=0,>/> %/-:-?/> @06/. A1/ ; /0#-."%,"#$% 1 2())*#.-$% 3$45+.$6* 7##-0$,-(4

+64.BC06/. 30=6D./ 8 %/-E0.F/ ; G ,( 8 9*5-") ,( 3$#0* :#(;*.,+

+64.BC06/. 30=6D./ 8 %/-E0.F/ ; /0#-."%,"#$% '-+,#-<",*5 =)$%% :#(;*.,+

+64.BC06/. 30=6D./ 8 %/-E0.F/ ; 37' '-+,#-<",*5 :#(;*.,+

+64.BC06/. 30=6D./ 8 +64.0F/ ; !F.7-D?6D./ ; +B0?? H4,>1

+64.BC06/. 30=6D./ 8 +64.0F/ ; !F.7-D?6D./ ; I/>7DB 64 "0.F/ H4,>1

J.4D,>C06/. K0,L7,F ; @06/. 34,6.0-64. M0-7?767/1

',-./01/ 34,1/.50674, 8 $997-7/,-: ; /0#-."%,"#*



!"#$%#&'( *&$(+ &% ,-.$/0$$#
12/*$'. 3"((/45#

!'6$ 1 "8 1

GIC'%@&"% &% C."-$@@ 8". -"BC($#&"% 127<A127= 5C #" 922 '8J
,++&#&"%'( $IC'%@&"% &% 121; 8". 5C #" '++&#&"%'( 7K122 '8J

L'I&B5B J&$(+ C."M$-#$+ '# ;22 '8J

L'I&B5B J&$(+ C."M$-#$+ '# 722 '8J

!"#$%#&#'( J&$(+@ "8 72 '8J

!"#$%#&#'( J&$(+@ "8 ;2 '8J

!"#$%#&#'( J&$(+@ "8 ;2/722 '8J

!"#$%#&#'( J&$(+@ "8 ;22 '8J

!++AIH#'N&+
',-./01/ 34,1/.50674, 8 $997-7/,-:

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

$<=0,> %/-:-?/> @06/. A1/
,6.&-5(#5.'( N O"BB$.-&'( P'%+@-'C$ D..&6'#&"%

92Q &%-.$'@$ &% -"%@$.R'#&"% '%+ $88&-&$%-J C"@@&E($ / !'-&8&- D%@#&#5#$ N S3TO 127: / 9=; '8J "% 71;2 '8J +$B'%+
,@@5B$@ 1;Q .$+5-#&"%K C'.#&-&C'#&"% 72/;2Q "R$. ' 12 J$'. #&B$8.'B$ / B'I "8 ;22 '8J "% -5..$%# :>22 '8J +$B'%+

+64.BC06/. 30=6D./ 8 %/-E0.F/ O: ',97?6.0674,
1 #" 9 L$+&5B #" P'.6$ F-'($ !."M$-#@
+64.BC06/. 30=6D./ 8 %/-E0.F/ O: ',97?6.0674,

+64.BC06/. 30=6D./ 8 +64.0F/
,6.&-5(#5.$ / L$+&5B #" P'.6$ !"%+@
J.4D,>C06/. K0,L7,F
O"%#.'-#". 0'-&(&#&$@

,6.&-5(#5.'( T&@#.&E5#$+ FB'(( !."M$-#@
+64.BC06/. 30=6D./ 8 %/-E0.F/ O: ',97?6.0674,
U.E'% '%+ 35.'( T"B$@#&- / PDT T&@#.&E5#$+
+64.BC06/. 30=6D./ 8 +64.0F/
,6.&-5(#5.$ / FB'(( !"%+@



!"#$%&' )#*+,
-"# ./0 )%12311%"&

45678 9 :;99<:9=>:?:@<:9=

"#$$%&'( )(*+,%*-' .'/(0,-/%1($ /# .220($$ 30#4,25-/(0 6(7'(/%#,

"#$$%&'( )(*+,%*-' .770#-*+($
4,"#AB*,C# 0*D,3#C E
FC2G*#'C HI J&+%K,#*,%"&
8"&L1

/11C11 G"B A32G 1,"#AB*,C# %1 D",C&,%*KKI *>*%K*HKC *&L 2"3KL HC
2*D,3#CL *&L #C2G*#'CLM "D,%A*K #C2G*#'C K"2*,%"&1M *&L +*2%K%,%C1
&CCLCLN J&2K3LC +K""L A*&*'CAC&,M G*H%,*, C&G*&2CAC&,M *&L #C2#C*,%"&
CKCAC&,1N

!"#$%& (
/113AD,%"&1

O C>C&,1 DC# IC*#
<P; +, #C2G*#'C DC#

C>C&,
@P9< +CC, #C2G*#'CQI#

0*D,3#CQFC2G*#'C ;<:
R 9<:: /-QI#9M::: /-S

)*% #% #+,-- .-/$0. #% 12,3- 4521- ",%6-5#748 9:;(:: 25,-4< =:;>: 25,-4
-25+?
8"11%HKC K"2*,%"&T1U
0"1, #*&'C VOM:::M:::PV<:M:::M:::
W*&L D3#2G*1CQC*1CAC&, V<:M::: ," V9::M::: DC# *2#C +"# D3#2G*1CX

V=M::: P V9:M::: DC# IC*# +"# C*1CAC&,
8K*&&%&'Q)C1%'& V9::M:::P<=:M:::
0"&1,#32,%"& V<=:M:::P9M:::M:::
YDC#*,%"& E 7*%&,C&*&2C V9:M::: ," V<:M::: DC# IC*#

.%A%&' R B%KK #CZ3%#C 1,3L%C1M 1%,C *2Z3%1%,%"&M LC1%'& *&L C&>%#"&AC&,*K
2"ADK%*&2CX C1,%A*,C < ," = IC*#1 ," 'C, D#"[C2, "DC#*,%"&*K
0"1,Q/- V<= R V<::Q/- +"# K*&L D3#2G*1C P V@: R \=Q/- +"# C*1CAC&,

]1,%A*,CL ">C# <: IC*# ,%AC

!"#$%& =
/113AD,%"&1

O C>C&,1 DC# IC*#
<P; +, #C2G*#'C DC#

C>C&,
@P9< +CC, DC# IC*#
0*D,3#CQFC2G*#'C

9P^ /- C*2GM
.%AC1 <: _ <:P9<: /-

/&&3*K FC2G*#'C

@3,$501#0,21 /$4#,$A0#-/ 4#%,.*2#-, 52"#0,- 2&/ ,-5+2,3- ; B #% C 25,-
-25+?
)%1,#%H3,CL *2#"11 *KK3>%*K H*1%& <: K"2*,%"&1
FC2G*#'C C++%2%C&2I` 3&$&"B& R K"2*,%"& 1DC2%+%2
0"1, #*&'C )C1%'&Q0"&1,#32, V9:M:::P<:M:::QK"2*,%"& P V<::M::: ,"
VO::M:::
YE7 V=M:::QI#
.%A%&' R 2*& HC L"&C B%,G A%&%A*K LC1%'&X *113AC 9 &CB 1%,C DC# IC*#
">C# <: IC*#1 1,*#,%&' %& <:<:N
0"1,Q/- V9?:PV;M<=:Q/-

]1,%A*,CL ">C# <: IC*# ,%AC
/113AC1 2*D,3#C "+ 1GCC,+K"BM 3DK*&L +K"B1 *&L L%#C2, D#C2%D%,*,%"& *&L
&", 1,#C*A+K"B BG%2G B"3KL #CZ3%#C 4!F0a B*,C# #%'G,1 DC#A%,

!"#$%& D
/113AD,%"&1

<M:::^M=:: G"31CG"KL1
>:: 3211%&4 "-,

+%04-+%1/
E2"#0,- (:D@FG

H$4#,$A0#-/ 4#%,.*2#-, 52"#0,-< ,-5+2,3- 2&/ ,-04- 7IJH 2"",%25+8 K
0,A2& 2&/ ,0,21 /%.-4#$5
.C2G&%Z3C1 %&2K3LC CKCAC&,1 132G *1 #*%& '*#LC&1 *&L H%"#C,C&,%"&X
>C'C,*,CL 1B*KC1M H3++C#1M *&L 1,#%D1X *C#*,%"& ,C2G&%Z3C1 +"# 2*D,3#CX
#*%& H*##CK1 *&L 2%1,C#&1X DC#AC*HKC D*>C#1X %ADC#>%"31 13#+*2C
#CL32,%"& *&L L%12"&&C2,%"& L%1,#%H3,CL *2#"11 *KK3>%*K H*1%&N
0"1, #*&'C V9M::: DC# G"31CG"KLb V<7 ,",*K ">C# <: I#1
.%A%&' R !%KK #CZ3%#C %&2C&,%>C1 +"# H#"*L *DDK%2*,%"& R '#*&, +3&L1 2"3KL
GCKDX *113AC <M:::^M=:: G"31CG"KL1 *LLCL ," D#"'#*A ">C# <: IC*#
DC#%"LN



!"#$%&' )#*+,
-"# ./0 )%12311%"&

45678 < :;99<:9=>:?:@<:9=

0"1,Q/- cV;:M:::Q/-
]1,%A*,CL ">C# <: IC*# ,%AC

4,"#AB*,C# 0*D,3#C
*&L 4,"#*'C

/11C11 ,GC D",C&,%*K +"# 1A*KK *&L K*#'C 13#+*2C B*,C# 1,"#*'C D"&L1 *1
,CAD"#*#I 1,"#*'C ," "++1C, * D"#,%"& "+ *'#%23K,3#*K '#"3&LB*,C#
LCA*&L1N

!"#$%& (
@440."#$%&4

L M--# +-$3+# 2&/ N%10.-

4A*KK 13#+*2C 1,"#*'C D"&L1 Td"N *2#CQ1,"#*'C >"K3ACU ; B #% C 25,-
-25+
d3AHC# "+ *2#C1 "+ 1,"#*'C D"&L1 <:PO:
)%1,#%H3,CL %& #3#*K *#C*1 %& 1"3,GC#& 4"&"A* 5*KKCI
0*D,3#C >"K3AC 9PO /- C*2GM ,%AC1 <: _ <:P@: /-
0"1, #*&'C )C1%'&Q0"&1,#32, V9:M:::P<:M:::QK"2*,%"& P V<::M::: ,"
VO::M:::
YE7 V<M:::P V=M:::QIC*#
.%A%&' R 2*& HC L"&C B%,G A%&%A*K LC1%'&X *113AC 9 &CB 1,"#*'C D"&L
DC# IC*# ">C# <: IC*#1
0"1,Q/- V;?= P V^::Q/-

]1,%A*,CL ">C# <: IC*# ,%AC
/113AC1 2*D,3#C "+ 1GCC,+K"BM 3DK*&L +K"B1 *&L L%#C2, D#C2%D%,*,%"&M *&L
&", 1,#C*A+K"B BG%2G B"3KL #CZ3%#C 4!F0a [3#%1L%2,%"&*K B*,C# #%'G,1
DC#A%,

!"#$%& =
@440."#$%&4
L M--# +-$3+#

N%10.- 9::;L::@F

O-/$0. #% 12,3- 4521- ",%6-5#748 9:;(:: 25,-4 < =:;>: 25,-4 -25+?
8"11%HKC K"2*,%"&T1U
0"1, #*&'C VOM:::M:::PV<:M:::M:::
W*&L D3#2G*1CQC*1CAC&, V<:M::: ," V9::M::: DC# *2#C +"# D3#2G*1CX

V=M::: P V9:M::: DC# IC*# +"# C*1CAC&,
8K*&&%&'Q)C1%'& V9::M:::P<=:M:::
0"&1,#32,%"& V<=:M:::PV9M:::M:::
YDC#*,%"& E 7*%&,C&*&2C V<M::: ," V=M::: DC# IC*#

.%A%&' R B%KK #CZ3%#C 1,3L%C1M 1%,C *2Z3%1%,%"&M LC1%'& *&L C&>%#"&AC&,*K
2"ADK%*&2CX C1,%A*,C < ," = IC*#1 ," 'C, D#"[C2, "DC#*,%"&*K
0"1,Q/- V=:: R V<M@=:Q/- +"# K*&L D3#2G*1C P V9:: R V9M;::Q/- +"#
C*1CAC&,

]1,%A*,CL ">C# <: IC*# ,%AC
/113AC1 2*D,3#C "+ 1GCC,+K"BM 3DK*&L +K"B1 *&L L%#C2, D#C2%D%,*,%"&M *&L
&", 1,#C*A+K"B BG%2G B"3KL #CZ3%#C 4!F0a [3#%1L%2,%"&*K B*,C# #%'G,1
DC#A%,



!"#$%&' )#*+,
-"# ./0 )%12311%"&

45678 ; :;99<:9=>:?:@<:9=

6#"3&LB*,C# a*&$%&' a*&$ %AD"#,CL F311%*& F%>C# %& 4"&"A* 5*KKCI *Z3%+C#1 31%&' BCKK1N
]>*K3*,C G"B A32G F311%*& F%>C# B*,C# 2"3KL D",C&,%*KKI HC H*&$CLM
"D,%A*K H*&$%&' K"2*,%"&1M *&L ,GC +*2%K%,%C1 &CCLCLN

!"#$%& (
@440."#$%&4

P-5+2,3- (::;>:: @FG
FC2">C#I C++%2%C&2I`

\:e

!*,C# 0"&,#*2,"# +*2%K%,%C1
Y&C ," ,B" BCKK1 C*2G +"# 0%,I "+ 4"&"A* *&L 5*KKCI +"# ,GC 7""& !*,C#
)%1,#%2,
)%1,#%H3,CL %& *#C*1 "+ 0%,I *&L 5*KKCI "+ ,GC 7""& [3#%1L%2,%"&*K *#C*1
0"1, #*&'C

0*D%,*K 2"1, E DC#A%,,%&' R
V;=:M::: +"# #C,#"+%,1 ," Cf%1,%&' BCKK1 E DC#A%,,%&' "#
V<M:::M:::M +"# ,B" &CB BCKK1

YE7 P V<=M:::QIC*#QBCKK +"# <: I#1 _ V9M:::M:::
0"1, "+ ,GC B*,C# ," H*&$ V\::Q/- *, =::/- +"# <: I#1 _ V\M:::M:::

42GCL3KC R -C*1%H%K%,I KC>CK 2"ADKC,C R #CZ3%#C1 D%K", ,C1,%&' DC#G*D1 *1
C*#KI *1 &Cf, IC*# P 0"AAC&2C %& <:<:M *113AC <: IC*# DC#%"L +"#
C1,%A*,%&'
0"1,Q/- P V9M::: P V=;::Q/- FC,#"+%,,CL !CKK1
V9M<::PV^M:::Q/- &CB BCKK1

!"#$%& =
@440."#$%&4

FC2G*#'C >"K3AC`
=::P9M::: /-S

FC2">C#I C++%2%C&2I`
\=e

)CK%>C#%C1 "3,1%LC !*,C# 0"&,#*2,"# *#C*1
Y&C ," ,B" BCKK1 C*2G +"# H",G "+ ,GC LCDKC,CL *#C*1
)%1,#%H3,CL %& ,GC ,B" '#"3&LB*,C# LCDKC,%"& *#C*1 [3#%1L%2,%"&*K *#C*1
0"1, #*&'C

0*D%,*K 2"1, P < ," O BCKK1 g V97QBCKK _ V<7PVO7
0"&>CI*&2C = ," 9: A%KC1 g V9M:::M:::=::M:::QA% _ V<N=7= P

V=79:7
YE7 P V<=M:::QIC*#QBCKK +"# <: I#1 _ V9M:::M::: P V9M:::M:::

0"1, "+ ,GC B*,C# ," H*&$ V\::Q/- *, =::/- R 9::: /- +"# <: I#1 _
V\M:::M::: P V9@M:::M:::

.%A%&' R #CZ3%#C1 %&1,%,3,%"&*K 2">C#*'C %& ,G"1C *#C*1 R *K1" 1,3L%C1 *&L
LC1%'&X *113AC 2"AAC&2C D#"[C2, "DC#*,%"& %& <:<=
0"1,Q/- P V9MO=:

J&2#C*1C FC2I2KCL
!*,C#

J&2#C*1C ,GC 31C "+ #C2I2KCL +"# *'#%23K,3#*K *&L K*&L12*DC %##%'*,%"&N
]>*K3*,C #C2I2KCL B*,C# *>*%K*H%K%,I B%,G 4"&"A* 0"3&,I 4*&%,*,%"&
)%1,#%2, H3%KL "3, *1 %& K%C3 13H1,%,3,%"& ," #CL32C '#"3&LB*,C# LCA*&LM
*&L "D,%A*K K"2*,%"&1 +"# *DDK%2*,%"&N

!"#$%& (
@440."#$%&4

/'#%23K,3#*K %##%'*,%"& *&L 2"AAC#2%*K K*&L12*DC %##%'*,%"&
a3%KLP"3, "+ 4"&"A* 5*KKCI 4*&%,*,%"& )%1,#%2, DK*&, #C2I2KCL B*,C#
D%D%&'
)%1,#%H3,CL %& #3#*K *#C*1 %& 1"3,GC#& 4"&"A* 5*KKCI
6#"3&LB*,C# #CDK*2CAC&, >"K3AC <MO::9M=:: /-QI#
0"1, #*&'C V
.%A%&' P H3%KL "3, HI <:;=<:<=
0"1,Q/- V?:: ," V9M:::



!"#$%&' )#*+,
-"# ./0 )%12311%"&

45678 O :;99<:9=>:?:@<:9=

J&2#C*1C 0"&1C#>*,%"& J&2#C*1C #3#*K *#C* L"AC1,%2 *&L *'#%23K,3#*K 2"&1C#>*,%"&N /11C11
D",C&,%*K +"# #3#*K L"AC1,%2 2"&1C#>*,%"& HI #CL32%&' '#"3&LB*,C#
LCA*&L 31%&' ,""K1 *&L %&2C&,%>C1 *>*%K*HKC +"# 3#H*& *#C* a781N
)C>CK"D *113AD,%"&1 *&L C>*K3*,C D",C&,%*K *LL%,%"&*K >%,%23K,3#C *&L
&"&P>%,%23K,3#C *LL%,%"&*K 2"&1C#>*,%"& *A"3&,1N

!"#$%& (
@440."#$%&4

)+$4 $4 Q%10&#2,R K
S%&;O2&/2#%,R K

O2&/2#%,R *%01/ M211
0&/-,

J&4#$#0#$%&21TP-3012#%,R
!"#$%&4

J&/%%, *2#-, -MM$5$-&#
2""1$2&5-TM$U#0,-4 42N-
:V:W @FTR,T+%04-+%1/

)0,M ,-.%N21 42N-4 :V(:
@FTR,T"2,5-1

F3#*K L"AC1,%2 2"&1C#>*,%"&
d3AHC# "+ L"AC1,%2 #C1%LC&2C1 *&L *DD#"f%A*,C 1*>%&'1 DC# #C1%LC&2C
)%1,#%H3,CL %& #3#*K *#C*1 %& 1"3,GC#& 4"&"A* 5*KKCI
/113AC "&C ,G%#L "+ ,",*K OM=:: D*#2CK1 _ 9M=:: D*#2CK1
6#"3&LB*,C# #CDK*2CAC&, >"K3AC <O: ;?= /-QI#
0"1, #*&'C
.%A%&'
0"1,Q/-
)C12#%D,%"&` 8#">%LC %&2C&,%>C1 +"# *&L +3&L%&' +"# %&2#C*1%&'
2"&1C#>*,%"& B%,G B*,C# C++%2%C&, *DDK%*&2C1 *&L +%f,3#C1M *&L %AD#">CL
B*,C# C++%2%C&2I %& K*&L12*DC %##%'*,%"& *&L K*&L12*D%&' B%,G &*,%>C *&L
L#"3'G, ,"KC#*&, DK*&1 *&L 2*1G +"# '#*11N

!"#$%& =
@440."#$%&4

=>X 5%&4-,N2#$%& *$#+
,2&3- %M "2,#$5$"2#$%&

(:;>:X
7Y%&%.2 PEH8

F3#*K *'#%23K,3#*K 2"&1C#>*,%"&
d3AHC# "+ *2#C1 *&L *DD#"f%A*,C 1*>%&'1 DC# *2#C
)%1,#%H3,CL %& #3#*K *#C*1 %& 1"3,GC#& 4"&"A* 5*KKCI
6#"3&LB*,C# #CDK*2CAC&, >"K3AC 9::P=:: /-QI#
0"1, #*&'C
.%A%&' R Y>C# ,BC&,I IC*# DC#%"L
0"1,Q/- V9::P9?:
)C12#%D,%"&`

J& W%C3 43#+*2C !*,C#
43H1,%,3,%"& +"#
6#"3&LB*,C#

/11C11 D",C&,%*K +"# CfD*&L%&' LCK%>C#%C1 "+ 13#+*2C B*,C# +"# %& K%C3
13H1,%,3,%"& ," ACC, '#"3&LB*,C# LCA*&L1M +"231CL %& *#C*1 "+
'#"3&LB*,C# LC2K%&C1M 2"&1%LC#%&' 2"&>CI*&2C *&L 2"&&C2,%"& 2"1,1N

!"#$%& (
@440."#$%&4

F3#*K *'#%23K,3#*K *&L L"AC1,%2 BCKK1 #CDK*2CAC&, B%,G %AD"#,CL 13#+*2C
B*,C#
d3AHC# "+ BCKK1 ," #CDK*2CM 2"1, "+ 2"&>CI*&2C D%D%&' *&L 2"&&C2,%"&
FCZ3%#C1 *LL%,%"&*K %&1,%,3,%"& "# %&1,%,3,%"& CfD*&1%"&
)%1,#%H3,CL %& #3#*K *#C*1 %& 1"3,GC#& 4"&"A* 5*KKCI
6#"3&LB*,C# #CDK*2CAC&, >"K3AC =::P9M::: /-
0"1, #*&'C

0"&>CI*&2C <: ," =: A%KC1 g V97QA% _ V<:A PV?:7
.%A%&' R B%KK #CZ3%#C %&1,%,3,%"&*K 2G*&'C1 T6C&C#*K 8K*& *&L W/-0"UM
1,3L%C1M LC1%'& *&L C&>%#"&AC&,*K 2"ADK%*&2C

0"1, "+ ,GC #CDK*2CAC&, B*,C# V\::Q/- *, =::/- R 9:::/- +"# <:
I#1 _ V\M:::M:::PV9@M:::M:::

0"1,Q/- 5C#I h%'G V<M\::PVOMO::Q/- R L"C1 &", %&2K3LC 1,"#*'C "# 0]i/
"# DC#A%,,%&' "# LC1%'&
-*2%K%,%C1 LC12#%D,%"&` FCZ3%#C1 /LL%,%"&*K 2"&>CI*&2C *&LQ"# 1,"#*'C



!"#$%&' )#*+,
-"# ./0 )%12311%"&

45678 = :;99<:9=>:?:@<:9=

83AD%&' FCL%1,#%H3,%"& /11C11 D",C&,%*K +"# D3AD%&' #CL%1,#%H3,%"& ," #CL32C LCA*&L %& *#C*1 "+
'#"3&LB*,C# KC>CK LC2K%&CN

!"#$%& (
@440."#$%&4

F3#*K *'#%23K,3#*K *&L L"AC1,%2 D3AD*'C #CL%1,#%H3,CL +#"A
'#"3&LB*,C# LCDKC,%"& *#C*1
d3AHC# "+ BCKK1 ," #CDK*2CM 2"1, "+ 2"&>CI*&2C D%D%&' *&L 2"&&C2,%"&
7*I #CZ3%#C *LL%,%"&*K %&1,%,3,%"& "# %&1,%,3,%"& CfD*&1%"&
)%1,#%H3,CL %& #3#*K *#C*1 %& 1"3,GC#& 4"&"A* 5*KKCI
6#"3&LB*,C# #CDK*2CAC&, >"K3AC
0"1, #*&'C

0*D%,*K 2"1, P < ," O BCKK1 g V97QBCKK _ V<7PVO7
0"&>CI*&2C = ," 9: A%KC1 g V97 A% _ V=7 PV9:7

YE7 P V<=M:::QIC*#QBCKK +"# <: I#1 _ V=::M::: P V9M:::M:::
0"1, "+ ,GC B*,C# ," H*&$ V\::Q/- *, =::/- R 9:::/- +"# <: I#1 _

V\M:::M:::PV9@M:::M:::
.%A%&' R B%KK #CZ3%#C 1,3L%C1 *&L LC1%'& *&L C&>%#"&AC&,*K 2"ADK%*&2C
0"1,Q/- V9M^=:
8(94%0($ :#,1(;-,*( -,2<-; 0(94%0( =(5>(''$

4*K%&%,I J&,#31%"&
7%,%'*,%"&

0"&1%LC# L%++C#C&, "D,%"&1 *&L D#CK%A%&*#I 2"1, C1,%A*,C1 +"# 1*K%&%,I
%&,#31%"& A%,%'*,%"&N

!"#$%& (
@440."#$%&4

FCDK*2C '#"3&LB*,C# BCKK1 B%,G %AD"#,CL 13#+*2C B*,C# *K"&' 1"3,GC#&
>*KKCI
6#"3&LB*,C# #CDK*2CAC&, >"K3AC <=:P9M::: /-
0"1, #*&'C

0"&>CI*&2C = ," <: A%KC1 g V97QA% _ V=A PV<:7
.%A%&' R B%KK #CZ3%#C %&1,%,3,%"&*K 2G*&'C1 T6C&C#*K 8K*& *&L W/-0"UM
1,3L%C1M LC1%'& *&L C&>%#"&AC&,*K 2"ADK%*&2C

0"1, "+ ,GC #CDK*2CAC&, B*,C# V\::Q/- *, =::/- R 9:::/- +"# <:
I#1 _ V\M:::M:::PV9@M:::M:::

0"1,Q/- 5C#I h%'G 9M\::P<M@::Q/- R L"C1 &", %&2K3LC 1,"#*'C "# 0]i/ "#
DC#A%,,%&' "# LC1%'&

!"#$%& =
@440."#$%&4

FC2G*#'C BCKK1 *K"&' 1"3,GC#& >*KKCI R #C2I2KCL B*,C# *&LQ"# %AD"#,CL
d3AHC# "+ BCKK1` 9: R <: b )%1,#%H3,CL *K"&' 1"3,GC#& 4"&"A* 5*KKCIM
H*1CL "& *LL%,%"&*K 1,3L%C1 ," K"2*,C BCKK1
6#"3&LB*,C# #CDK*2CAC&, >"K3AC =::P9M:::/-S
0"1, #*&'C 0*D%,"K
0*D%,"K 2"1, DC# BCKK V <=:M:::QBCKK P V<N=7PV=7
0"&>CI*&2C = A%KC1 g V=::M:::9M:::M:::QA%KC _ V<N=7
!*,C# 31C DC# BCKK =:P9:: /-QI#
!*,C# 2"1, DC# IC*# P V<=:M:::PV9M:::M::: gV=::PV9M:::Q/-
YE7 2"1, DC# BCKK R *>C#*'C V V9M:::QBCKKQI# +"# <: IC*#1 _V<M:::M:::
V9<M:::M::: P V9\M=::M::: 0*D%,*K *&L YE7 *&L B*,C#

.%A%&' R B%KK #CZ3%#C 1,3L%C1 *&L LC1%'& *&L C&>%#"&AC&,*K 2"ADK%*&2C
0"1,Q/- V9M<::9<M::: ," V\?=\M?=:



!"#$%&' )#*+,
-"# ./0 )%12311%"&

45678 ^ :;99<:9=>:?:@<:9=

]1,%A*,CL ">C# <: IC*# K%+C
)C1*K%&*,%"& 0"&1%LC# L%++C#C&, "D,%"&1 *&L D#CK%A%&*#I 2"1, C1,%A*,C1 +"# 1C*B*,C#

LC1*K%&*,%"&N
@440."#$%&4 )C1*K%&*,%"& DK*&, B%,G %&,*$C *, 4*& 8*HK" a*I

6#"3&LB*,C# #CDK*2CAC&, >"K3AC
.%A%&' R B%KK #CZ3%#C 1,3L%C1 *&L LC1%'& *&L C&>%#"&AC&,*K 2"ADK%*&2C
0"1, #*&'C R V:N=P9N:a 2*D%,*K 2"1,
0"1,Q/- P V\=:PV9M:::<M::: DC# /-
0"&>CI*&2C *&L 4,"#*'C 0"1,1 j&$&"B&

?-$('%,(
d" /2,%"& /K,C#&*,%>C 0"&1%LC#1 ,GC 2"1,1 *&L 2"&1CZ3C&2C1 "+ &", ,*$%&' *2,%"& R &" 2G*&'C1

," 23##C&, D#*2,%2C1N



!"#"$% '%(()* '+#)*%,- .%/), 0"#1),2%/+"# 3"/)#/+%( !"!"#$
%&'()&'* ,- .'/01 2,'3'4567879) :;<

;784/*'&)0/784
244=9' )>'&)?' =4' /8 67879) @)33'- A)0'&41'* /4 BC ('& -')& 2D&')?' /4 &7=8*'* *7E8 F&79 070)3 >/8'-)&* )D&'4 07 )DD7=80 F7& >/8'4 *&- F)&9'*G
BC ('& )D&' ('& -')& 'H=)34 #IJGK#! ?)33784 )8* 4/0'4 E1'&' 9')4=&'4 )&' )3&')*- ,'/8? /9(3'9'80'*
#C ('& )D&' ('& -')& 'H=)34 L!G#$B ?)33784
244=9' #C E)0'& 4)>/8?4 D)8 (&)D0/D)33- ,' )D1/'>'* ,- /9(3'9'80/8? ) >)&/'0- M),3' ,'37E *7'4 870 /8D3=*' E)0'& =4' 7& (70'80/)3 4)>/8?4 F7& F&740 (&70'D0/78G E/8'&/'4G )8* 0)40/8? &7794
7F D784'&>)0/78 9')4=&'4

67879) @)33'- A)0'&41'* 2D&'4 #BGIII
2D&')?' :7=8*'* <7E8 #$N ##GOII
BCP)D&'P-')& /8 ?)33784 #IJGK#!
A)0'&41'* E)0'& =4)?'P-')& /8 ?)33784 #GLOLG$BQGOOO
A)0'&41'* E)0'& =4)?'P-')& /8 )D&' F''0 QGOK!

#IN #$N LIN L$N QIN QQN Q$N BIN B$N $IN
#IN QO! BI $O !O OO ##O #Q# #QO #$O #!J #OJ
#$N $O$ $O JO ##O #BO #!J #OK LIJ LQJ LKJ LO!
LIN !OQ !O ##O #$O #OJ LQJ LKL L!J Q#! Q$! QO!
L$N OOL OO #BO #OJ LBJ LO! 456 QB! QO! BBK BOK
QIN #G#OI ##O #!J LQJ LO! Q$! QOQ B#K B!K $Q$ $O$
QQN #GQIO #Q# #OK LKL QL! QOQ BQL B$J $LB $JO K$B
BIN #G$J! #$O LQJ Q#! QO! B!K $LB $$$ KQ$ !#B !OQ
$IN #GOJQ #OJ LO! QO! BOK $O$ K$B KOB !OQ JOL OOL

%&7*=D'& %)&0/D/()0/78 R'>'3
%70'80/)3 A)0'& 6)>/8?4 /8 67879) ;&''S A)0'&41'* @/8'-)&*4

T')&3- A)0'& 6)>/8?4 /8 67879) ;&''S A)0'&41'* U)D&' F''0V



!"#$ "& '()*+,# !"!"#$
%&'()&'* ,- .'/01 2,'3'4567879) :;<

;740
=7>'40 ;740 ?'017*
#@A 4)B/8C4 D)8 ,' )D1/'B'* 01&7EC1 978/07&/8C 41770 0/(4 )8* *'3)-/8C /&&/C)0/78 FG H@

=7> ;740 ?'017*
I4' J&&79'0'&KL)0'&9)&M 4'847&4 )8* */C/0)3 &')*'&
244E9' N 4'847&4KO@ )D&'4P O@ )D&' B/8'-)&* )B'&)C'P $ -')& 3/Q'4()8

;740 ('& 4'847& O!"$H
6'847&4 8''*'*KO@ )D R F &'(3)D'9'80 4'847&4 E4'* *E&/8C $ -')& ('&/7*
6'847& D740 O@@H
=),7& D740 07 /840)33 !$H # 17E& 07 (&'( 4'847&4P F 17E&4 07 /840)33P HF$K1&
3),7& D740 07 978/07& #P$NOH "$ 17E& ('& >''M Q7& F$ >''M4K-&P HF$K17E&P $ -')&4
6'847& 9'0'& &')*'& FO$"@@H
S70)3 ;740 FP#!F"R@H

3/Q' 7Q 'TE/(9'80 $ -')&4
D740 ('& -')& UO$H
)D&'4 O@
D740 ('& )D&' ('& -')& #UH V'D)E4' 9'0'& &')*'& /4 Q/G'* D740P D740K)D&' C7'4 E( 78 49)33'& B/8'-)&*4P

)8* *7>8 78 3)&C'& B/8'-)&*" I4'* O@ )D&'4 )4 )B'&)C' 4/W'"
X/C1'& ;740 ?'017*
I4/8C 47/3 (&7,'4P (7&79'0'&4P )8* (&'44E&' D1)9,'&4 O@ )D&'4
)44E9' !"$ )D&'4K(&7,' ! $ )D&'4 ('& (&7,'
)44E9' O@ )D&' B/8'-)&* )B'&)C' 4/W' U (&7,'4 ('& B/8'-)&*5O@ )D&' B/8'-)&*

UP#$@H D740 Q7& U (&7,'4 )8* 4E((7&0/8C 4'&B/D'4 YE4' 7Q (7&79'0'&4P (&'44E&' D1)9,'&4P )8* /80'&(&'0)0/784 7Q &'4E304Z
#ORH ('& )D&'K-')&

-(+,. "& !"#$# /0120134(56.47.(6

JQ 4)B/8C #@P@@@ C)33784K)DK-& 038/ ('& )D&' Q770 >)0'& 4)B'* 244E9'4 # 17E& ('& >''M 7,4'&B/8C B/8'4 Q7& U >''M4P HF$K17E&P O@ )D&' B/8'-)&*
,- 7,4'&B/8C 41770 0/(4K
*'3)-/8C /&&/C)0/78 FG

JQ 4)B/8C #[K-')&K)D&'
>/01 37>'& D740 9'017* 09:/ ('& )D&' Q770 >)0'& 4)B'* ;7404 37>'& )4 )D&')C' C7'4 E(P )8* /8D&')4' )4 )D&')C' C7'4 *7>8

JQ 4)B/8C F[K-')&K)D&' :13/ ('& )D&' Q770 7Q >)0'& 4)B'*
>/01 1/C1'& D740 9'017*

244E9(0/784



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

%&'()&'* ,- .'/01 2,'3'4567879) :;<

0(1+2 ,3( 4&'(, %5 6))-"+,-%&
=9(3'9'80 ) 47/3 97/40>&' 978/07&/8? (&7?&)9 >4/8? 4'847&4 7& 8'>0&78 (&7,'4
@')4>&' (3)80 A)0'& 40&'44 A/01 (7&79'0'&4 )8*B7& (&'44>&' C1)9,'&4
D0/3/E' 1/407&/C *)0) )8* 'F('&/'8C'
G/4>)33- 7,4'&H' 41770 0/( ?&7A01B40)?'

7(8/9( :+,() ;'( 4&9( 6))-"+,-%& -' 6&-,-+,(8
=9(3'9'80 3')I *'0'C0/78B&'()/& (&7?&)9
=9(3'9'80 ) 47/3 97/40>&' 978/07&/8? (&7?&)9 >4/8? 4'847&4 7& 8'>0&78 (&7,'4
=&&/?)0' )0 8/?10J ')&3- 97&8/8? 7& 3)0' *)-
@')4>&' (3)80 A)0'& 40&'44 A/01 (7&79'0'&4 )8*B7& (&'44>&' C1)9,'&4
:'*>C' K 7L C&7( MN A)0'& 0)&?'0
D4' 6>&L)C' :'8'A)3 N'C18737?- L7& MN
D4' ;=@=6 7& 784/0' A')01'& 40)0/78 07 978/07& MN )8* 4C1'*>3' /&&/?)0/784
D4' &'970' 4'84/8?J 0'3'9'0&- )8* '3'C0&78/C )3'&04
D4' 0/9'&4 )8* C780&733'&4

<(&()+1 .(+'/)(' ,% $%&'()*( :+,()
2,)8*78 A')I H/8'4 )8* (&7*>C0/78 )&')4
;7H'& %78*4
<'H'37( &)/8 )8* 4>&L)C' A)0'& C)0C19'80 4-40'94
<&- O)&9 P7& C79' )4 C374' 07 *&- L)&9/8? A1'&' (744/,3'Q
=9(&7H' </40&/,>0/78 D8/L7&9/0-
=840)33 L37A 9'0'&4 07 *'0'C0 3')I4J 0&)CI >4)?' )8* 9')4>&' (&7?&'44 78 C784'&H)0/78
@)8)?' C7H'& C&7(4 07 9)/80)/8 47/3 97/40>&'
6'0 >( 4'C78* 3/8' L7& A')I H/8'4 )8* )&')4

=%) =)%', >)%,(9,-%& ?@%, 6&91/8(8 -& A+*-&"' AB)(+8'3((,C
;78H'&0 4-40'94 L&79 C78H'80/78)3 7H'&1')* 07 9/C&7 4(&/8I3'&4
D4' L&740 )3'&0 4-40'94
D4' A/8* 9)C1/8'4



!"#"$%

$

• '(() *+,-.-/ 0( +/12/3"4*),0/ 5(620(+267
*+(7+,58 */+2()2-,99:

• ;/3 <46)267 28 ,1,29,=9/
• >+(*(82.(6 $

• ?480,26,=9/ 7+(46)3,0/+ @,6,7/5/60 A-0
• B,28/8 0C/ =,+ (6 7+(46)3,0/+ 5,6,7/5/60
,6) 5(620(+267

?D'@> @(620(+267 >+(7+,5
E25/ 0( B/12/3"F*),0/

!"G#"$%

• H/1/9(* ,6) 5,260,26 ,)/I4,0/ 26J(+5,.(6 0( ,88/88
0C/ 80,048 (J 0C/ ?(6(5, D,99/:K 0+/6)8 26
7+(46)3,0/+ /9/1,.(68 ,6) I4,920:K ,6) +/8*(68/ 0(
J404+/ 5,6,7/5/60 ,-.(68L

• M,*04+/ ,6) 5,N252O/ 0C/ 48/ (J ,99 /N28.67 ?(6(5,
D,99/: 7+(46)3,0/+ ),0,L

• P80,=928C 5(620(+267 *+(0(-(98 0( /684+/ 0C/ ,)/I4,-:
,6) -(68280/6-: (J ),0, -(99/-0/)K ,6) *+(12)/ ,
J+,5/3(+Q ,6) J(+5,0 J(+ ),0, -(99/-.(6 ,6)
5,260/6,6-/L

@(620(+267 >+(7+,5 R=S/-.1/8

!"G#"$%

!"G#"$% !"G#"$%

!"G#"$% !"G#"$%



!"#"$%

T

'/6/+,9 @/0C()8
• M(5*,+28(6 (J 7+(46)3,0/+ 9/1/9 5/,84+/5/608 0(
84+J,-/ 3,0/+ 9/1/9 5/,84+/5/608 *+(12)/8 )2+/-.(6
,6) 5,76204)/ (J U(3 V ,90C(47C 9(-,9 1,+2,.(68 -,6
=/ (=8-4+/K 84-C ,8 1/7/0,.(6 0+,68*2+,.(6 =/03//6
3/998 ,6) 80+/,5 =():

• ?//*,7/ 5/,84+/5/608 0( 7,26 26827C08 260( 0C/
)2+/-.(6 260( 0C/ )2+/-.(6K .5267 ,6) 8*,.,9
)280+2=4.(6 (J 84+J,-/ 3,0/+W7+(46)3,0/+ 260/+,-.(68

• X680+/,5 *2/O(5/0/+8 V 8-+//6/) ,6) 2680,99/) , J/3
J//0 260( 80+/,5 =/)8

• EC/+5,9 *+(Y9267 (J 80+/,5=/) 8/)25/608 V ,+5
*2/O(5/0/+8 320C 0C/+5280(+8

• ?//*,7/ 5/0/+8 0( 5/,84+/ 8//*,7/ ,0 , *(260
• M,92=+,0/) '+(46)3,0/+ <9(3 @()/9
!"G#"$%

?//*,7/ @/,84+/5/608

• ?//*,7/ 5/,84+/5/608K ,**92-,=9/ 0( 85,99/+ 80+/,58K
,+/ 5,)/ =: -4++/60 (+ U(3 5/0/+ ,6) 5,Q267
(=8/+1,.(68 ,9(67 , 645=/+ (J 8/-.(68 (J 0C/ 80+/,5
(J 32)0CK )/*0C ,6) 1/9(-20:

• M(6)4-0/) ,0 , 645=/+ (J -+(88W8/-.(6,9 926/
9(-,.(68 ,9(67 , 80+/,5 8//*,7/ +/,-C

• EC/8/ 8455,.(6 (J 0C/ )28-C,+7/8 (J ,99 0C/
84=8/-.(68K 484,99: T% 0( ZG 26 645=/+K ,+/ 48/) 0(
845 ,6) -(5*40/ 0C/ 0(0,9 )28-C,+7/ (J 0C/ 80+/,5 ,0
0C/ -+(88W8/-.(6,9 926/ (J 5/,84+/5/60

!"G#"$%

;/N0 ?0/*8 ?4+J,-/ [,0/+W
'+(46)3,0/+ X60/+,-.(6 @(620(+267

• X61/60(+: /N28.67 5(620(+267 6/,+
80+/,58
• D/+2J: Q/: ,+/,8 J(+ 8//*,7/ +468
• H/1/9(* J+,5/3(+Q ,**+(,-C J(+ ,+/,8K
8//*,7/ +46 .5267K *(0/6.,9 1(9460,+:
3/99 5(620(+267 ,475/60,.(6K ,6) 6/3
3/99 2680,99,.(68
• F8/ @()/9 J(+ 8/682.120: ,6,9:828
!"G#"$%

H/1/9(* >+(*(8,9 ,6) A**+(,-C
X6-+/,8/) ?4+J,-/ [,0/+

'+(46)3,0/+ X60/+,-.(6 @(620(+267

• ?455,+: (J /N28.67 5(620(+267K *(882=9/
9(-,.(68 J(+ 8//*,7/ +468K ,6) ,))2.(6,9
5(620(+267 ),0, 6//)8

• P8.5,0/ J(+ 8//*,7/ +468 ,6) ,))2.(6,9
5(620(+267 3/998

• >,+06/+8 ,6) ,7+//5/608 0( -(6)4-0 8//*,7/
+468 ,6) ,))2.(6,9 5(620(+267 3/998

• X)/6.J: J46)267 (**(+0462./8
!"G#"$%



!"#"$%

Z

\A;H
?F]?XHP;MP
$L E/-0(62-
TL R+7,62- ?/)25/60

M(5*,-.(6
ZL '+(46)3,0/+

PN0+,-.(6

!"G#"$% !"G#"$%

!"G#"$% !"G#"$%

!"G#"$%

M(6.64(48 '>? ^M'>?_ ?20/8
$L >9,0/ ](46),+: R=8/+1,0(+: ^>]R_ (J 0C/ F621/+820:

;,180,+ M(68(+.45 ^F;ADMR_
TL ;A?A"`>\
ZL FM ]/+Q/9/:a8 ],: A+/, B/72(6,9 H/J(+5,.(6 ^]ABH_

6/03(+Q
bL ?-+2**8 R+=20 ,6) >/+5,6/60 A++,: M/60/+ ^?R>AM_
%L F? '/(9(72-,9 ?4+1/:
cL M,92J(+62, ?*,.,9 B/J/+/6-/ M/60/+ ^M?BM_
!L ;'?
#L F? M(,80 '4,+)
dL M,9E+,68
$GL D,+2(48 -(55/+-2,9 (*/+,.(68

!"G#"$%



!"#"$%

b

!"G#"$%

H[B ?F@@ABe
R< \A;H

?F]?XHP;MPK
TG$b

<X'FBP %K >A'P #

>TGG

!"G#"$%

!"G#"$%

;/N0 ?0/*8 0( @(620(+ J(+
>(882=9/ \,6) ?4=82)/6-/

• [,0/+ A7/6-: ?4+1/: '+(4* -(5*29267
=/6-C5,+Q 9(-,.(68 ,6) 84+1/: (*.(68"-(808

• X)/6.J: Q/: ,+/,8 (J 1496/+,=2920: ,6)
,**+(N25,0/ 9(-,.(68 J(+ 84+1/: 6/03(+Q
3C2-C 8C(49) 26-94)/ 7+(46)3,0/+ 9/1/9 ,6)
*45*267 ),0,

• H/1/9(* 3(+Q *9,6K -(80 /8.5,0/ ,6) 2)/6.J:
J46)267 (**(+0462./8

!"G#"$%

!"G#"$% !"G#"$%



!"#"$%

%

D/+2J: PN28.67
B,26J,99 @(620(+267

• X)/6.J: /N28.67 J/)/+,9K 80,0/ ,6) 9(-,9
,7/6-: 5(620(+267

• X)/6.J: (0C/+ *+/-2*20,.(6 5(620(+267
80,.(68 ^MRMRBA?K [/,0C/+ F6)/+7+(46)_

• B/12/3 MX@X? ,6) ;MHM 3/=820/8
• M(5*29/ 26J(+5,.(6 ,6) 2)/6.J: ),0, 7,*8

!"G#"$%

H/1/9(* A))2.(6,9 H,0, ;//)8

• H/1/9(* ,))2.(6,9 5(620(+267 6//)8 =,8/)
(6 ),0, 7,*8

• X)/6.J: ,**+(N25,0/ */+ 80,.(6 /I42*5/60
-(808 ,6) )/1/9(* /8.5,0/

• X)/6.J: *(882=9/ 5(620(+267 *,+06/+8 0(
5,260,26 80,.(68 ,6) *+(12)/ ),0, )(369(,)8
0( ),0, 5,6,7/5/60 8:80/5

!"G#"$%

H/1/9(* >+(*(8,9 ,6) A**+(,-C J(+
X6-+/,8/) >+/-2*20,.(6 @(620(+267

• ?455,+: (J /N28.67 80,.(68 ,6) 6/03(+QK
),0, -(99/-.(6 /I42*5/60 ,6) I4,920:

• A))2.(6,9 ),0, 6//)8
• P8.5,0/ J(+ ,))2.(6,9 80,.(68
• >,+06/+8 ,6) ,7+//5/608 0( 5,260,26 6/3
80,.(68

• X)/6.J: J46)267 (**(+0462./8

!"G#"$%







http://www.scwa.ca.gov/svgroundwater/

 Benefits of Participating 

Measurements are quickly 
completed by trained  

volunteers twice a year. 

 
 

 
      

 
 

. 

                      GOT GROUNDWATER? NOT SURE?
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Measurements  
involve placing a monitoring 
probe or tape through your 
well’s access port at the top 
of the well and lowering it 
down to the water surface.

 

 Use of Groundwater Level Data
•  Obtain accurate ground-  
   water level data for your   
   well
•  Help shape the future of    
   groundwater planning
   and management   
   in the Santa Rosa Plain  
•  No cost to landowner

•  Monitor groundwater level trends       
   over time
•  Better understand how surface      
   water and groundwater interact
•  Maintain a database of ground-  
   water level information
•  Improve the accuracy and        
   reliability of computer models

 The Sonoma Valley Groundwater Management 
Program Basin Advisory Panel is seeking more                    
information concerning groundwater levels in portions 
of the Sonoma Valley where there is insu�cient data.  
This information will help further re�ne models of our 
groundwater basin and potential actions that may be 
taken to conserve and increase our groundwater 
resources.  
 You can help by volunteering your well for use 
in this study.  If selected, the groundwater level in your 
well will be measured twice a year by trained personnel.  
It’s that simple.  And it’s absolutely FREE – there is no cost 
to you!  You will be informed of the groundwater level 
below your property and will help ensure that localized 
conditions of you and your neighbors are included in 
the study.  Your participation, including name and ad-
dress,  will be kept con�dential.
 Contact Marcus Trotta, Sonoma County Water 
Agency at mtrotta@scwa.ca.gov (707) 547-1978 or one 
of our well measurement volunteers, Ed Nelson,  at 
nelsonoma@vom.com, for more information on how 
you can help with this important study, or visit the      
program website at www.scwa.ca.gov/svgroundwater.
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FREQUENTLY ASKED QUESTIONS  

VOLUNTARY GROUNDWATER LEVEL MEASURING PROGRAM 

What is groundwater and why is it important to the Sonoma Valley Watershed? 

 
  

-          

What is the Voluntary Groundwater Level Measuring Program and why is it being undertaken?  

Why are groundwater level measurements needed?  

Will the program involve measuring how much groundwater I use? 

Will someone try to curtail my groundwater use if I participate in the program?  

What are the benefits of monitoring groundwater levels? 

 

Who is eligible to participate?  

How long is the monitoring program anticipated to last? 

Existing data are insufficient to understand trends in groundwater levels throughout the basin. Increasing monitoring 
across the Sonoma Valley Watershed, including wells of varying depths, will greatly improve understanding of the 
aquifer system. The long-term goal is to help prevent drops in groundwater levels that may impact surface water 
resources or would require drilling wells deeper at great expense to local landowners.  

No. The groundwater level measuring is a voluntary program to measure groundwater levels in the Sonoma Valley.
Groundwater use is not being measured as part of this program - the program is for monitoring not metering.

The  program will last indefinitely into the future. As groundwater level trends in the Sonoma Valley Watershed
become better understood, the number and locations of monitoring wells may change.

Anyone who owns a well in the Sonoma Valley is encouraged to contact Program Manager Marcus Trotta at 
707-547-1978 or mtrotta@scwa.ca.gov to discuss whether or not their well is suitable for measurring as part of this 
program.  The well owner will be asked to provide a list of information available on the well including whether there
 is a well log, water level and water quality data, and the well’s condition.

Groundwater resources have long played a significant role in the development, 
growth and sustainability of Sonoma Valley, with nearly 50% of the annual 
water demand met by local groundwater resources, and the remainder supplied 
by imported water from the Russian River, and recycled water for irrigation.  

Groundwater is surface water that has infiltrated or “recharged” through the 
ground surface or along streambeds or mountain fronts, and is stored in the cracks 
and spaces in soil, sand, and rock. Groundwater is contained in formations known as 
aquifers, which consist of materials such as sand and gravel that are permeable 
(having large connected spaces between the materials that allow water to flow 
through). A recharge area is the place where surface water enters the aquifer, and 
a discharge area where groundwater leaves the aquifer. Open space, agricultural 
areas and streams provide valuable recharge areas in the Watershed; most 
discharge occurs through wells and along streams.  
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•   Providing well owners information regarding trends that influence their well’s function and reliability
•   Assessing annual and long-term changes of groundwater in storage
•   Estimating recharge rates and  where recharge occurs
•   Determining direction and gradient of groundwater flow

No measurement of the amount of groundwater pumped will be taken. The measurement will document the depth to 
groundwater in the well only.

The Voluntary Groundwater Level Measuring Program will help improve our understanding of the overall status and 
resiliency of the aquifer system by tracking groundwater level trends, which will help achieve our Groundwater 
Management Plan Goal - To locally manage and protect groundwater resources by a balanced group of  stakeholders 
through non-regulatory measures to support all beneficial uses, including human, agriculture, and ecosystems in an 
environmentally sound, economical, and equitable manner for present and future generations. Privately owned volun-
teered wells will augment the network of stations tracking groundwater elevations throughout Watershed.



   

If I agree to participate, what is the frequency and duration of visits?  

Who will be taking the groundwater level measurements? 

What if a well owner wants to take the groundwater level measurements? Will this be allowed?

How will the information collected be used?  

 

How are groundwater level measurements taken at the well?  

Will participating cost me anything?   

How do I get more information or talk about participating in the program? 

www.sonomacountywater.org/svgroundwater/ 

What if a well owner decides to quit the program? 
 

What is required from me if I want to participate?  

Will people have access to the collected data? How is my privacy protected?  

 

Measurements require special equipment and training. Local trained volunteers, Sonoma County Water Agency staff, 
and other organization’s staff will conduct the monitoring. 

Information will be used to: 
•   Monitor groundwater level elevations
•   Understand the relationship and interaction between surface water and groundwater along streams
•   Maintain a central data management system of monitoring information
•   Improve the reliability and accuracy of relevant computer models

Volunteers can leave the program any time. However, gathering data over long periods of time is critical to 
understanding groundwater level trends. Volunteers are encouraged to participate in the program over the long term.

No. There will not be any fees or costs for participating in this program.

For more information, please contact Marcus Trotta at 707-547-1978 or mtrottta@scwa.ca.gov, or visit the website:

VOLUNTARY GROUNDWATER LEVEL MEASURING PROGRAM 
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Will participating in the program cause any problems with my well or water quality?  

Page 2

Sonoma County Water Agency will maintain all information securely and privately and will not publish your personal 
information as part of the monitoring program activities.  Data collected will be used to create maps indicating 
groundwater levels.  These maps will be publicly available, but specific well locations will not be shown.  The Water 
Agency will not disclose any of your personal information unless required to do so under California law or court order. 
We will also promptly notify all parties in the unlikely event this is requested.

Willingness to allow trained personnel to visit the well a minimum of 2 times each year. Participating well owners 
will sign a permit to enter letter indicating the frequency of the visits and other details.

Trained personnel will visit the well in the spring and fall at minimum. The trained personnel will be on the property 
about 15 minutes for each visit to take measurements of the groundwater depth in the well. The well owner will be 
contacted at least 48 hours in advance of each visit to make final arrangements.  

Measuring groundwater levels is quite simple, but needs to be done in a consistent and objective manner to ensure 
results that can be tracked over time. A shut down period is required prior to the measurement. Devices that may be 
used include downhole sounding tapes that are lowered into the well through existing access ports and sonic devices 
that also use existing access ports but don't need to be lowered into the well.

Prior to accepting a well into the program, the well will be inspected to ensure that access for the measurements can 
be accomplished without disrupting the wellhead.  Sonic measuring devices do not require lowering equipment 
inside the well casing. Should a downhole sounding tape be used, personnel performing the measurements will be 
trained on proper sanitary practices. Equipment will be thoroughly cleaned and sanitized prior to collecting each 
measurement.

If individual well owners want to measure their own well, they will be encouraged to work with trained personnel as 
the tools and methods required are specialized. However, training for interested parties may be made available if 
there is enough interest.    


