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1.0        INTRODUCTION AND PURPOSE 

The Santa Rosa Plain Groundwater Management Plan (Plan) has been prepared to 
inform and guide local stakeholders, including the Sonoma County Water Agency, as 
the lead agency, and other interested parties. The purpose of the Plan is to 
coordinate management plans, practices and policies for maintaining a sustainable, 
high-quality groundwater resource for the users of the groundwater basin 
underlying the Santa Rosa Plain Watershed (SRPW) area (Figure 1-1), while 
sustaining the natural functions of groundwater and surface water. The Plan Area is 
the SRPW. The Plan has been developed through a collaborative, cooperative effort 
among stakeholders, people who live and work there, and those interested in SRPW 
groundwater resources (Section 1.7). 
 
What Is Groundwater Management? 
Groundwater management requires an array of integrated actions with managed 
activities occurring in concert with and in reaction to natural processes of recharge 
and discharge. Those actions include a range of options for increasing water supply 
reliability to achieve the long-term groundwater resource sustainability. A 
groundwater management plan provides the framework for implementing a 
groundwater management program strategy in an area, basin or a portion of a 
groundwater basin. In this case, the Plan addresses the entire SRPW area (Section 
1.4). 
 

1.1 PLAN VISION 

The vision of this plan is to preserve high abundance and quality of SRPW 
groundwater resources for generations to come. This Plan identifies a series of 
actions our community can collectively implement to protect and enhance the 
reliability of our groundwater resources based on the best science and technology 
currently available.  The Plan recommends adaptive management of the resource, 
such that the Plan itself will be periodically updated as implementation proceeds 
and new information is developed regarding resource status and trends and the 
effectiveness of specific management actions. 
 

1.2 AUTHORITY TO PREPARE AND IMPLEMENT A PLAN 

The Plan has been prepared under the authority of the Groundwater Management 
Act, California Water Code (Water Code) § 10750 et seq., originally enacted as 
Assembly Bill (AB) 3030 in 1992 to encourage voluntary groundwater management 
at the local level. The legislation also provides encouragement for local public 
agencies to work cooperatively towards groundwater management and to adopt 
formal plans to manage groundwater resources. AB 3030 applies to all groundwater 
basins identified in California Department of Water Resources (DWR) Bulletin 118-
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2003, except for those already subject to groundwater management, for example, by 
a watermaster, pursuant to judgment, decree or adjudication. The 2002 passage of 
Senate Bill (SB) 1938 mandated that all water agencies adopt or participate in a 
groundwater management plan to be eligible for state funds for groundwater supply 
and groundwater quality projects. To continue to be eligible for state funds for 
groundwater supply and groundwater quality projects, the 2011 passage of 
Assembly Bill 359 mandated that groundwater management plans include recharge 
area maps and that these maps be provided to local planning agencies, and that a 
resolution to prepare a plan be provided to DWR. 
 

Figure 1-1 Santa Rosa Plain Groundwater Management Plan Area. 

 
In order to initiate developing the Plan, the Sonoma County Water Agency (Water 
Agency) Board of Directors held a public hearing and adopted a Resolution of Intent 
on October 23, 2012 (Appendix A). In accordance with the provisions of Water Code 
§ 10753.4(a), the Plan must be adopted within two years of the Resolution of Intent 
adoption.  If it is not adopted within that time period, a new Resolution of Intent 
must be adopted before the Plan may be considered. 
 

1.3 LEAD AGENCY 

The Sonoma County Water Agency was selected by a Basin Advisory Panel (Panel – 
Section 1.7.1) as the lead agency for the Plan and is responsible for its 
implementation. The Water Agency is a special district that provides wholesale 
water supply within Sonoma and Marin Counties.  In the Plan Area, it provides 
wholesale water to the City of Cotati, City of Rohnert Park, City of Santa Rosa, 
California American Water Company, and the Town of Windsor.   
 
As described in detail in Section 5.1, the Water Agency will implement the Plan in a 
partnership with a broadly representative group of Santa Rosa Plain local 
stakeholders. A Basin Advisory Panel (Panel), consisting of 32 stakeholders, has 
been formed to provide input to the Water Agency on development and 
implementation of the Plan.  In addition, a Technical Advisory Committee (TAC) was 
formed to develop technical content of the Plan for consideration by the Panel, Once 
the plan is adopted, the TAC will support the Panel and the Water Agency (see 
Section 5.1). The Plan has been prepared through a cooperative effort between 
stakeholders of the Santa Rosa Plain, people who live and work there and those who 
are interested in Santa Rosa Plain groundwater resources.  
 

1.4 PLAN AREA 

The area subject to this Plan (Plan Area) is the SRPW as shown in Figure 1-1, and 
lies within the North Coast Hydrologic Region. The Plan Area encompasses the 
entire 262 square mile (167,680 acres) Santa Rosa Plain Watershed.  The Plan Area 
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includes a surface area of 160 square miles (102,400 acres) of groundwater basins, 
subbasins or portions thereof, as designated by DWR: 
 Santa Rosa Plain groundwater subbasin 1-55.01 (123 square miles – 78,720 

acres). 
 Southern portion of the Alexander Valley groundwater basin 1-54 (5 square 

miles – 3,200 acres). 
 Rincon Valley groundwater subbasin 1-55.03 located on the eastern side of the 

city of Santa Rosa (9 square miles – 5,760 acres). 
 Northern half of the Kenwood Valley groundwater basin 2-19 located along the 

eastern boundary of the Plan Area (3 square miles – 1,920 acres).  
 Eastern parts of the Wilson Grove Formation Highlands groundwater basin 1-59 

located on the western side of the Plan Area (19 square miles – 12,160 acres). 
 Eastern portion of the Lower Russian River Valley groundwater basin 1-60 (1 

square mile – 640 acres). 
 
The Plan Area also includes 102 square miles (65,280 acres) of upland areas within 
the SRPW that are outside of DWR-designated groundwater basins. 
 

1.5 PURPOSE OF THE PLAN 

The Panel developed the stated goal of the groundwater management program 
presented in the Plan:  

 
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.  

 
The purpose of the Plan is to serve as the initial framework for integrating and 
developing the many independent management activities required for meeting this 
goal. An additional purpose of this plan is to be in conformance with Water Code § 
10750 et seq.  
 
The Plan satisfies multiple objectives, including: 
 Bringing together SRPW area stakeholders and initiating a forum to 

collaboratively develop and implement a series of actions that will enhance 
groundwater resources. 

 Summarizing the understanding of the hydrogeology and water balance based 
on recent studies by the United States Geological Survey (USGS 2013 & 2014)). 

 Identifying a specific set of programs and projects for near-term and long-term 
implementation to achieve management goals and objectives. 

 Providing the framework for implementing future groundwater management 
activities. 

 
The Plan consists of the following sections: 
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Section 1: Introduction and Purpose - This section contains general information 
about the Plan, the lead Agency, and the purposes and processes for developing 
the Plan. 

Section 2: Water Resources Setting - This section provides the current 
understanding of surface water supplies, groundwater supplies, recycled water 
supplies, water conservation, water facilities, and water use in the Santa Rosa 
Plain Watershed area.  

Section 3: Current Management Efforts - This section presents the water resources 
and groundwater management efforts currently being implemented in the Plan 
Area. 

Section 4: Groundwater Management Plan Goals and Objectives - This section 
presents the strategies identified by the Panel for groundwater management 
with specific goals and objectives. The goal is a broad principle. The Basin 
Management Objectives (BMOs) are the measurable or verifiable 
accomplishments that are required to meet the goal.  

Section 5: Groundwater Management Plan Components - This section includes 
details on the specific actions, projects, and programs that will be implemented. 

Section 6: Groundwater Management Plan Implementation - This section presents a 
schedule of actions for implementation and future evaluation of this Plan. 

 
1.6 PLAN COMPONENTS 

The Plan includes all of the following Water Code required and recommended 
components: 
 Nine mandatory components identified in Water Code § 10750 et seq.  Plans 

must include these components to be eligible for funds awarded and 
administered by DWR for the construction of groundwater projects or 
groundwater quality projects. 

 Seven recommended components identified in DWR Bulletin 118-2003. 
The Plan also addresses as appropriate the twelve voluntary components to address 
technical issues in plans to manage the basin optimally and protect against adverse 
conditions, as identified in Water Code § 10750 et seq. 
Table 1-1 lists the section(s) in which each component is addressed. 
 

1.7 PROCESS TO PREPARE THIS PLAN 

The Plan was developed through a collaborative process, incorporating the ideas 
and efforts of many groups and individuals. The process was sponsored by the 
Water Agency and facilitated by the Center for Collaborative Policy and included 
formation of a Basin Advisory Panel and TAC.  The Plan process received input from 
local agencies and organizations, consultants, members of the public, and the Panel.  
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Table 1-1 Location of Santa Rosa Plain Groundwater Management Plan Components by 
Section. 

A. Water Code § 10750 et seq., Mandatory Components Plan SECTION 
1. Documentation of public involvement, hearings and notices List applicable sections 
2. Basin Management Objectives (BMOs)   
3. Monitoring and management of groundwater elevations, groundwater 
quality, inelastic land surface subsidence, and changes in surface water 
flows and quality that directly affect groundwater levels or quality or 
are caused by pumping  

 

4. Plan to involve other agencies located within groundwater basin   
5. Adoption of monitoring protocols by basin stakeholders   
6. Map of groundwater basin showing the Agency area subject to the 
Plan, other local agency boundaries, and groundwater basin boundary 
as defined in DWR Bulletin 118 

 

7. Map of current recharge areas substantially contributing groundwater 
replenishment, and submittal of recharge map to local planning agencies 

 

8. For agencies not overlying groundwater basins, prepare Plan using 
appropriate geologic and hydrogeologic principles 

 

9. Adoption of rules and regulations to implement the Plan  
B. DWR Recommended Components Plan SECTION 
1. Manage with guidance of advisory committee. List applicable sections 
2. Describe area to be managed under Plan  
3. Create link between BMOs and goals and actions of Plan.   
4. Describe Plan monitoring program   
5. Describe integrated water management planning efforts  
6. Report on implementation of Plan  
7. Evaluate Plan periodically  
C. Water Code § 10750 et seq., Voluntary Components Plan SECTION 
1. Control of saline water intrusion List applicable sections 
2. Identification and management of wellhead protection areas and 
recharge areas  

 

3. Regulation of the migration of contaminated groundwater   
4. Administration of well abandonment and well destruction program   
5. Mitigation of conditions of overdraft   
6. Replenishment of groundwater extracted by water producers   
7. Monitoring of groundwater levels and storage   
8. Facilitating conjunctive use operations  
9. Identification of well construction policies   
10. Construction and operation by local agency of groundwater 
contamination cleanup, recharge, storage, conservation, water recycling, 
and extraction projects  

 

11. Development of relationships with state and federal regulatory 
agencies 

 

12. Review of land use plans and coordination with land use planning 
agencies to assess activities that create reasonable risk of groundwater 
contamination  
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1.7.1 Formation of Advisory Group  

In 2009, local stakeholders were interviewed through an area-wide assessment 
performed by the Center for Collaborative Policy, California State University, 
Sacramento (Center) to identify concerns and develop a process for stakeholders to 
work together. The Center interviewed 55 individuals representing 37 
organizations with an interest in groundwater. Stakeholders included 
representatives from agriculture and ranching, economic interests, residential 
groundwater users, environmental, local governments/public agencies, and water 
purveyors. Based on the outcome of the stakeholder assessment, a Steering 
Committee was formed in 2010 to guide preliminary planning, conduct outreach to 
solicit input on groundwater management planning, and develop recommendations 
based on these stakeholder activities on whether groundwater planning should 
proceed. The Steering Committee met six times in 2010, held three public 
workshops, and conducted briefings with over 20 organizations. Based on these 
efforts, the Steering Committee unanimously recommended the development of an 
AB3030 groundwater management plan. 
 
As part of initiating a groundwater management planning process in the Santa Rosa 
Plain Watershed area, a Basin Advisory Panel (Panel) was formed and has been 
meeting since December 2011 to lead development of a groundwater management 
plan through a collaborative, facilitated process. The Panel includes stakeholders 
representing broad interests from throughout the Plan Area including: 
 
 Agriculture  

 Community Alliance of Family Farmers 
  EJ Gallo, Representing the Sonoma County Winegrape Commission  
 Sonoma County Farm Bureau  
 Western United Dairymen’s Association  
 

 Business / Developers  
 Building Industry Association of the Bay Area 
 Construction Coalition 
 North Bay Association of Realtors  
 Sonoma County Alliance  
   
 

 Environmental  
 O.W.L. Foundation  
 Sebastopol Water Information Group (SWIG)  
 Sierra Club  
 Sonoma County Water Coalition (representing the above and 28 other 

organizations concerned about water supply and quality)  
 
 General Public  
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 Local Well Owner  
 Resident Rohnert Park  
 Resident Santa Rosa  
 Well Owner and Rancher  
 

 Governmental  
 City of Cotati  
 City of Rohnert Park  
 City of Santa Rosa  
 City of Sebastopol  
 Sonoma County Agricultural Preservation & Open Space District  
 Sonoma County Permit and Resource Management Department  
 Town of Windsor 
  

 Groundwater Users, including Rural Residential Well Owners  
 Foothills of Windsor Homeowners Association  
 Sweet Lane Wholesale Nursery  
 

 Natural Resource Management  
 Laguna de Santa Rosa Foundation  
 Sotoyome Resource Conservation District  
 

 Tribal  
 Federated Indians of Graton Rancheria  
 

 Water Supply & Groundwater Technical Issues  
 California Groundwater Association  
 Cal American Water Company  
 Fircrest Mutual Water Company  
 Sonoma County Water Agency  

 
The Panel developed the Plan through monthly meetings and sub-committee 
discussions of topics including groundwater management goals and objectives, a 
monitoring framework, and groundwater management implementation actions. The 
Panel formed a Technical Advisory Panel (TAC) to review and present plan elements 
to the Panel for discussion and approval during the monthly meetings. 
 
During Plan preparation, the stakeholders discussed the uncertainties and data gaps 
related to the current knowledge of groundwater conditions in the Santa Rosa Plain 
Watershed area. This plan identifies those uncertainties and prioritizes the efforts 
that will be required to develop needed information. Stakeholders also recognize 
that funding sources must be identified for supporting studies and monitoring 
programs that will enhance the understanding of groundwater conditions in the 
Santa Rosa Plain Watershed area. 
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1.7.2 Public Involvement, Hearings and Notices 

The Plan was completed as an open and public process, including public 
participation consistent with Water Code § 10753 et seq. To ensure ample 
opportunity for public input on the development of this Plan, the following actions 
were taken: 
 
Resolution of Intent: In accordance with Water Code § 10753.2, the Water Agency 
Board of Directors held a public hearing and adopted a Resolution of Intent to 
prepare a groundwater management plan for the Santa Rosa Plain Watershed on 
October 23, 2012.  Upon adoption, the text of the resolution was published in the 
local newspaper, The Press Democrat, which is published daily in the City of Santa 
Rosa in the County of Sonoma, on November 6 and 12, 2012 (Appendix A).  The 
Resolution of Intent and agenda item for the resolution are also included in 
Appendix A. 
 
Public Outreach and Notifications:  During the development of the Plan, the public 
received information on the Plan progress through: 
 Email List - A list of individuals and organizations with interest in the Plan has 

been maintained, and those individuals and organizations received regular 
meeting agendas and meeting minutes. 

 Web Page - A dedicated section of the Water Agency Website provides a means 
to disseminate Plan information via the Internet: 

 www.scwa.ca.gov/srgroundwater/ 
 Periodic Briefings – Panel members conducted briefings with constituent 

organizations and other interested organizations at key milestones throughout 
plan development. 

 
Public Meetings during Plan Preparation: All Panel and TAC meetings have been 
open to the public. Draft materials have also been made available to the public and 
provided opportunities for public comment. 
 
Resolution Adopting a Groundwater Management Plan for the Santa Rosa Plain 
Watershed: In accordance with Water Code § 10753.2, the Water Agency Board of 
Directors held a public hearing and approved a Resolution Adopting a groundwater 
management plan for the Santa Rosa Plain Watershed area on ____________.  The 
Resolution Adopting the Plan is included in the front pages of the Plan. Prior and 
upon adoption, the text of the resolution and notices of the public hearing were 
published in local newspapers listed below, with copies of the public notices 
provided in Appendix A: 
 To be added at end of Plan preparation: List of newspaper notices with copies 

provided in Appendix 
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Support for the Final Plan: The Plan has broad support from the stakeholders in 
the Santa Rosa Plain Watershed area and such support has been expressed with the 
following: 
 Resolution Supporting the Plan - City of Cotati. 
 Resolution Supporting the Plan - City of Rohnert Park. 
 Resolution Supporting the Plan – City of Sebastopol. 
 Resolution Supporting the Plan - City of Santa Rosa. 
 Resolution Supporting the Plan – Town of Windsor. 
 Letter(s) of Support – Panel member organizations? 
Copies of the resolutions and letters of support are provided in Appendix A.  
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<H=D=<>ED2bEG( OI( ?;D>HTEF>( >DE?G2?J\( EC;?J=>E( D2GJEF( =?G( 3=CCEIF\( V;DKEG( VD;K(
2?>ED=<>2;?(OE>TEE?(>HE(';D>H(*KED2<=?(=?G(-=<2V2<(>E<>;?2<(AC=>EF:(
(
=KMBOE,!-#X,1EISIMZ,IR,HTE,5QGHQ,'IDQ,2SQKG,9QHEODTEU",

,HE($;=F>()=?JEF(F>DB<>BDE(2F(G;K2?=>EG(OI(>HE(#=?(*?GDE=F(D2JH>@C=>ED=C(>D=?FV;DK(
V=BC>(FIF>EK\(TH2<H(2?<CBGEF(>HE(#=?(*?GDE=F(b;?E(;V(V=BC>F(>;(>HE(TEF>\(>HE();GJEDF(



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

#)-01-( ( 34567859875(
!"#$%##"&'(!)*+,(+&)(-*'./(!"#$%##"&'(

4@6M(

$DEEa\(>HE(1==<=K=\(=?G(>HE(YE??E>>(_=CCEI(V=BC>(b;?EF(@@(=CC(D2JH>(C=>ED=C(F>D2aE(FC2A(
V=BC>F(c+2JBDE(4@65d:( (,HE();GJEDF($DEEa(V=BC>(b;?E(2F(=AAD;Z2K=>ECI(5:W(K2CE(T2GE(
=?G(<;?F2F>F(;V(=(?;D>HED?(NE=CGFOBDJ(V=BC>(FEJKE?>(=?G(=(F;B>HED?();GJEDF($DEEa(
V=BC>( FEJKE?>\( FEA=D=>EG( OI( >HE( #=?>=( );F=( $DEEa( VC;;GAC=2?:( ,HE( YE??E>>( _=CCEI(
V=BC>(b;?E(2F(=(?=DD;T\(F>EEACI(G2AA2?J(D2JH>(C=>ED=C(V=BC>:(&?(>HE(TEF>(F2GE(;V(>HE(#)-\(
>HE(#EO=F>;A;C(V=BC>(2F(=(<BD3EG(b;?E(;V(E=F>@F2GE(G;T?(?;DK=C(V=BC>F(=>(>HE(ODE=a(2?(
FC;AE( OE>TEE?( >HE( TEF>( F2GE( H2CCF( =?G( 3=CCEI( VC;;D:( ,HE( #EO=F>;A;C( V=BC>( JE?ED=CCI(
<;2?<2GEF( T2>H( >HE( C;TEF>( #)-P( ECE3=>2;?F\( V;DK2?J( >HE( <;?>=<>( OE>TEE?(
XB=>ED?=DI( FEG2KE?>F( =?G( >HE( B?GEDCI2?J( P2CF;?( 0D;3E( V;DK=>2;?:( *?( B??=KEG(
V=BC>( E=F>( ;V( >HE( #EO=F>;A;C( +=BC>( K=I( OE( =( OD=?<H( VD;K( >HE( #EO=F>;A;C\( =?G( 2F(
2KA;D>=?>(V;D(GEEA(JD;B?GT=>ED(VC;T(=?G(SB=C2>I:(*CC(;V(>HEFE(V=BC>F(H=3E(FBVV2<2E?>(
;VVFE>(>;(`BZ>=A;FE(G2VVEDE?>(JE;C;J2<(B?2>F(=J=2?F>(;?E(;>HED(=?G(FED3E(=F(>HE(K=2?(
O;B?G=D2EF(V;D(>HE(FEG2KE?>=DI(O=F2?F(OE?E=>H(>HE(#)-P:(
(
*?=CIF2F(;V(JD=32>I(G=>=(DE3E=CF(>T;(F>EEA@F2GEG(FEG2KE?>=DI(F>DB<>BD=C(O=F2?F[(>HE(
P2?GF;D( OE?E=>H( >HE( ?;D>HED?( A;D>2;?( ;V( >HE( #)-( =?G( >HE( $;>=>2( OE?E=>H( >HE(
F;B>HED?( A=D>:( ,HEFE( >T;( F>DB<>BD=C( O=F2?F( =DE( FEA=D=>EG( OI( ?;D>HTEF>( >;( TEF>@
?;D>HTEF>( >DE?G2?J\( ?;D>HE=F>( G2AA2?J( ,DE?>;?( )2GJE( >HDBF>( V=BC>\( TH2<H( V;DKF( =(
OEGD;<a(H2JH(OE>TEE?(>HE(O=F2?F(A;FF2OCI(=F(FH=CC;T(=F(6\555(VEE>(OJF:((((
(
,HE(#)-P(F2>F(;?(=(OEGD;<a(O=FEKE?>(;V(GEV;DKEG(=?G(V=BC>EG(1EF;b;2<(=JE(D;<aF(
;V(>HE(+D=?<2F<=?($;KACEZ\(0DE=>(_=CCEI(#ESBE?<E\(=?G($;=F>()=?JE(;AH2;C2>E(c,=OCE(
4@Md:(&3EDCI2?J(>HE(O=FEKE?>(D;<aF(=DE(V23E(JE;C;J2<(B?2>F(;V($E?;b;2<(=JE(>H=>(V;DK(
>HE( #)-gF( AD2K=DI( =SB2VEDF:( ,HEFE( =DE[( c6d( XB=>ED?=DI( *CCB32BK\( c4d( 0CE?( .CCE?(
+;DK=>2;?\( c7d(P2CF;?(0D;3E(+;DK=>2;?\( cMd(-E>=CBK=(+;DK=>2;?\(=?G(cLd(#;?;K=(
_;C<=?2<F:( ,HE( 0CE?( .CCE?( +;DK=>2;?( 2?>EDV2?JEDF( T2>H( BAAEDK;F>( F>D=>=( ;V( >HE(
P2CF;?( 0D;3E( =?G( -E>=CBK=( V;DK=>2;?F( cJD=GB=CCI( >D=?F2>2;?2?J( VD;K( ;?E( >IAE( >;(
=?;>HEDd:(,HE(P2CF;?(0D;3E(=?G(-E>=CBK=( V;DK=>2;?F(=DE(JE?ED=CCI( <;?>EKA;D=DI(
GEA;F2>F\(TH2<H(2?>EDV2?JED(T2>H(E=<H(;>HED\(=?G(T2>H(>HE(#;?;K=(_;C<=?2<F\(V;DK2?J(
=(<;KACEZ(=SB2VED(FIF>EK:,
(
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.F>2K=>EF( ;V( >HE2D( EZ>E?>( OE?E=>H( >HE( #)-( <;KEF( VD;K( 2?>EDADE>=>2;?( ;V( JE;C;J2<(
<D;FF(FE<>2;?F(=?G(TECC(G=>=\(=?G(VD;K(JE;AHIF2<=C(FBD3EIF:(0E?ED=C2bEG(F;B>HTEF>@
?;D>HE=F>(JE;C;J2<(<D;FF(FE<>2;?F(=DE(FH;T?(2?(+2JBDE(4@66:((
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2?>EDV2?JED2?J(TEF>T=DG(T2>H(-E>=CBK=(+;DK=>2;?(2?(>HE(FBOFBDV=<E:(,HE(D;<aF(=DE(
<B>(OI(>HE();JEDF($DEEa(V=BC>(=?G(;>HED(V=BC>F(=C;?J(>HE(E=F>ED?(EGJE(;V(>HE(O=F2?:(&?(
>HE(TEF>(F2GE(;V(>HE(O=F2?\(P2CF;?(0D;3E(V;DK=>2;?(;3EDC2EF(OEGD;<a\(OB>(>;(>HE(E=F>(
H=F( OEE?( C;TEDEG( OI( K;3EKE?>( =C;?J( >HE( #EO=F>;A;C( V=BC>:( ,HE( P2CF;?( 0D;3E(
+;DK=>2;?( 2?>EDV2?JEDF(E=F>T=DG(T2>H(-E>=CBK=(+;DK=>2;?( 2?(>HE(FBOFBDV=<E:('E=D(
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FEG2KE?>=DI( C=IEDF( =?G( 3;C<=?2<( D;<aF( >H=>( ;3EDC2E( >H2F( OEGD;<a( 2?( >HE( #)-P( =DE(
<=A=OCE(;V(F>;D2?J(=?G(I2ECG2?J(C=DJE(SB=?>2>2EF(;V(JD;B?GT=>ED:(,HE(T=>ED@OE=D2?J(
AD;AED>2EF(;V(>HE(JE;C;J2<(B?2>F(3=DI(<;?F2GED=OCI(=F(=(DEFBC>(;V(<H=?JEF(2?(D;<a(>IAE(
T2>H2?( B?2>F( =?G( 2?>EDV2?JED2?J( OE>TEE?( B?2>F:( ,H2F( 3=D2=O2C2>I( GE>EDK2?EF( H;T(
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GD=TG;T?( 2?( T=>ED( CE3EC( =>( ;D( ?E=D( >HE( TECC:( ,HE( FAE<2V2<( I2ECG( ;V( =?( =SB2VED(
JE?ED=CCI( DEADEFE?>F( H;T( KB<H( T=>ED( T2CC( <;KE( ;B>( ;V( F>;D=JE( GBD2?J( ABKA2?J\(
DEA;D>EG( =F( =( D=>2;( ;V( >HE( 3;CBKE( ;V( T=>ED( AD;GB<EG( >;( >HE( >;>=C( 3;CBKE( ;V( >HE(
FEG2KE?>F( ;D( D;<aF:( ,HE( FAE<2V2<( I2ECG( EF>2K=>EF( =CF;( AD;32GE( 2?F2JH>( =F( >;( TH2<H(
JE;C;J2<( V;DK=>2;?F( =DE( C2aECI( >;( I2ECG( H2JHED( 3;CBKEF( ;V( T=>ED( >;( TECCF:( ( ,HE(
V;CC;T2?J(FE<>2;?F(AD;32GE( 2?V;DK=>2;?(;?(HIGD=BC2<(AD;AED>2EF(=?G(<H=D=<>ED2F>2<F(
;V( E=<H( ;V( >HE( JE;C;J2<( B?2>F( >H=>( V;DK( >HE( AD2K=DI( =SB2VEDF( 2?( >HE( #)-\( TH2<H( 2F(
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>HD;BJH;B>( >HE( #)-P\( JE?ED=CCI( 2?( <C;FE( AD;Z2K2>I( >;( =?G( <;KAD2F2?J( K2?;D(
=SB2VEDF( ;V( C2K2>EG( EZ>E?>( =C;?J(K;GED?( F>DE=KF( =?G( OE?E=>H( =CCB32=C( V=?F:( ,HEFE(
GEA;F2>F( =DE( G;K2?=>EG( OI( =CCB32=C( V=?( FEG2KE?>( GEA;F2>Ff( K=>ED2=CF( ED;GEG( VD;K(
D;<a(EZA;FEG(2?(>HE(VC=?a2?J(H2CCF:(,HE(GEA;F2>F(JE?ED=CCI(<;?F2F>(;V(K2ZEG(A;;DCI@(>;(
TECC@F;D>EG(F=?G\(F2C>\(<C=I\(JD=3EC\(<;OOCEF\(=?G(O;BCGEDF(=F( 2?>EDV2?JED2?J\(3=D2=OCI(
>H2?(;D(>H2<a(OEGF(;V( C2K2>EG(C=>ED=C(EZ>E?>(c>E?F(>;(HB?GDEGF(;V(VEE>d:(/=IEDF(2?(>HE(
;CGED(=CCB32BK(=GG(BA(>;(=(>H2<a?EFF(;V(=O;B>(L55(VEE>(=?G(I;B?JED(=CCB32BK(C=IEDF(
=DE(JE?ED=CCI(CEFF(>H=?(6L5(VEE>(>H2<a:(,HEFE(GEA;F2>F(AD;32GE(F;KE(T=>ED(>;(FH=CC;T(
TECCF( =?G( <;?>D2OB>E( A=D>( ;V( >HE( T=>ED( >;( GEEAED( TECCF( >H=>( =CF;( GD=T( VD;K(
B?GEDCI2?J( V;DK=>2;?F:( P2>H2?( >HE( #)-( JD;B?GT=>ED( FBOO=F2?\( AD;GB<>2;?( VD;K(
TECCF(>H=>(;?CI(>=A(T=>ED(VD;K(=CCB32=C(GEA;F2>F(AD;GB<E(=F(C2>>CE(=F(6(JAK(>;(=F(KB<H(
=F( WL5( JAK:( ,HE( H2JHEF>( TECC( I2ECGF( =DE( 2?( >HE( ?;D>HED?( #)-P( ?E=D( 1=Da( PEF>(
$DEEa:( ,HE( JE?ED=CCI( A;;DCI( F;D>EG( <H=D=<>ED( ;V( >HE( =CCB32=C( GEA;F2>F( =?G( C=DJE(
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>;( V2?E@JD=2?EG\( <;KK;?CI(;3ED(G2F>=?<EF(;V( =( VET( >E?F( >;( =( VET(HB?GDEGF(;V( VEE>\(
O;>H( C=>ED=CCI( =?G( 3ED>2<=CCI:( ,HE( DEC=>23ECI( H2JH( <;?>E?>( ;V( <C=I@F2bEG( K=>ED2=C\(
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.CCE?:( PHEDE( FBVV2<2E?>CI( >H2<a\( >HE( 0CE?( .CCE?( +;DK=>2;?( 2?<CBGEF( F;KE( OEGF( ;V(
K;GED=>ECI@( >;( TECC@F;D>EG\( <;=DFE@JD=2?EG( K=>ED2=CF( >H=>( H=3E( H2JH( AEDKE=O2C2>I(
=?G( I2ECG( C=DJE( =K;B?>F( ;V( T=>ED( >;( TECCF:( 0CE?( .CCE?( +;DK=>2;?( TECCF( >IA2<=CCI(
AD;GB<E( =( VET( >E?F( >;( HB?GDEGF( ;V( JAK\( OB>( F;KE( ;A>2K=CCI( <;?F>DB<>EG( TECCF(
AD;GB<E(JDE=>ED(>H=?(L55(JAK:(,HE(FAE<2V2<(I2ECG(D=?JE(V;D(>HE(0CE?(.CCE?(2F(OE>TEE?(
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;V(#)-(JD;B?GT=>ED(FBOO=F2?(=?G(2F(=CF;(<;?>2?B;BF(>;(>HE(E=F>(V;D(F;KE(G2F>=?<E\(
THEDE(2>(2?>EDV2?JEDF(T2>H(>HE(-E>=CBK=(+;DK=>2;?(OE?E=>H(=CCB32=C(V=?(K=>ED2=CF:(">(
JE?ED=CCI(B?GEDC2EF(0CE?(.CCE?(+;DK=>2;?(2?(>HE(?;D>HED?(#)-P:(,HE(P2CF;?(0D;3E(
+;DK=>2;?( 2F( DEC=>23ECI( >H2<a( c755( V>( >;( JDE=>ED( >H=?( 6555( V>( >H2<ad\( =?G( K;F>CI(
<;KA;FEG( ;V( TE=aCI( <EKE?>EG( K=D2?E@GEA;F2>EG( F=?GF>;?E\( T2>H( 3;C<=?2<( =FH(
2?>ED3=CF:( ,HE( ADEG;K2?=?<E( ;V( DEC=>23ECI( <CE=?( F=?G( =?G( >HE( C;T( GEJDEE( ;V(
<EKE?>=>2;?(2?(>HE(P2CF;?(0D;3E(+;DK=>2;?(DEFBC>(2?(K;GED=>E(>;(H2JH(AEDKE=O2C2>I:(
PECC(AD;GB<>2;?(2?(>HE(P2CF;?(0D;3E(+;DK=>2;?(2F(H2JH[(VD;K(455(>;(6\555(JAK(;D(
K;DE:( PECCF( GD=T2?J( VD;K( >HE( BAAED( A=D>( ;V( >HE( P2CF;?( 0D;3E( +;DK=>2;?( H=3E(
EF>2K=>EG( FAE<2V2<( I2ECGF( 2?( >HE( D=?JE( ;V( 65( >;( 45( AED<E?>\( H2JHED( >H=?( =?I( ;V( >HE(
;>HED(D;<aF(;D(FEG2KE?>F(2?(>HE(#)-P:(
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FBOO=F2?(=?G(FBDD;B?G2?J(=DE=F\(ADEG;K2?=?>(;?CI(2?(>HE(E=F>ED?(#)-(JD;B?GT=>ED(
FBOO=F2?:( ,HEFE( D;<aF( <;KAD2FE( =( H2JHCI( 3=D2=OCE( =FFEKOC=JE( ;V( =?GEF2>2<( =?G(
O=F=C>2<(>BVVF(T2>H(2?>EDOEGGEG(C=3=F(=?G(3;C<=?2<C=F>2<(D;<aF\(H=32?J(=(OD;=G(D=?JE(
;V( T=>ED@OE=D2?J( AD;AED>2EF:( 1=?I( ;V( >HE( 3;C<=?2<( B?2>F( H=3E( C2K2>EG( EZ>E?>( =?G(
=AAE=D( >;(H=3E(EDBA>EG( VD;K( C;<=C(3E?>F:(,HE(FAE<2V2<@I2ECG(3=CBEF( V;D( >HE(#;?;K=(
_;C<=?2<F(TEDE(EF>2K=>EG(>;(3=DI(VD;K(5(>;(6L(AED<E?>:(P=>ED(AD;GB<>2;?(VD;K(TECCF(
GD2CCEG( 2?>;( >H2<a( =2D@V=CC( ABK2<E( B?2>F( K=I( EZ<EEG( =( VET( HB?GDEG( JAK( OB>( TECCF(
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<;?JC;KED=>E( OEGF:( !BE( >;( >HE( C=DJE( =K;B?>( ;V( F2C>@( =?G( <C=I@F2bEG( A=D>2<CEF\( >HE(
FAE<2V2<(I2ECGF(;V(TECCF(=DE(C;T\(3=DI2?J(VD;K(7(>;(Q(AED<E?>:(!;KEF>2<(TECCF(GD2CCEG(
2?>;(>HE(-E>=CBK=(+;DK=>2;?(;?(=3ED=JE(I2ECG(=O;B>(45(JAK(=?G(D=?JE(VD;K(65(>;(
L5(JAK:(N;TE3ED\(>HE(-E>=CBK=(+;DK=>2;?(2F(=>(CE=F>(7\555(V>(>H2<a(2?(AC=<EF(T2>H2?(
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F=?G( =?G( JD=3EC( OEGF( >H=>( K=aE( A;FF2OCE( TECC( AD;GB<>2;?( ;V( HB?GDEGF( ;V( JAK( 2F(
A;FF2OCE(VD;K(GEEAED(TECCF:(+;D(EZ=KACE\(2?(>HE();H?ED>(-=Da(=DE=\(KB?2<2A=C(TECCF(
GD=T2?J( ADEG;K2?=?>CI( VD;K( >HE( -E>=CBK=( +;DK=>2;?( H=3E( AD;GB<EG( =F( KB<H( =F(
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0DE=>( _=CCEI( ;D( +D=?<2F<=?( FEG2KE?>=DI( D;<aF:( 1=?I( FB<<EFFVBC( G;KEF>2<( TECCF(
AD;GB<E(L(JAK(;D( CEFF( VD;K(O=FEKE?>(D;<aF( 2?( >HE(H2CCF(=?G(K;B?>=2?F(T2>H2?( >HE(
F>BGI(=DE=:(PH2CE(>HE(O=FEKE?>(D;<aF(AD;32GE(=(32=OCE\(F;CE(F;BD<E(FBAACI(V;D(K=?I(
H;BFEH;CGF\( >HEI( =DE( ?;>( <;?F2GEDEG( =( K=`;D( T=>ED( FBAACI( F;BD<E( 2?( >HE( #)-(
JD;B?GT=>ED(FBOO=F2?:((

!"N"!"W HKDB9L3929L<:)*@10B304)
,HE(DE<E?>(F>BG2EF(<;?GB<>EG(OI(>HE(%#0#(H=3E(DE3E=CEG(>H=>(>HE(O=F2?(2F(G232GEG(OI(
>HEFE( ?;D>HTEF>( >DE?G2?J( V=BC>F\( F;KE( ;V( TH2<H( FED3E( =F( JD;B?GT=>ED( O=DD2EDF\(
;VVFE>>2?J( >HE(JE;C;J2<(B?2>F(=?G( V;DK2?J( V23E(HIGD;JE;C;J2<(FBO=DE=F(c+2JBDE(4@64(
DEVEDDEG( >;( =F( iJD;B?GT=>ED( F>;D=JE( B?2>Fg( 2?( >HE( %#0#( 4567( )EA;D>d:( ( ,HEFE(
FBO=DE=F( =DE( ?;>( HIGD;C;J2<=CCI( G2F>2?<>\( =F( JD;B?GT=>ED( =?G( FBDV=<E( T=>ED( VC;TF(
;<<BD( OE>TEE?( FBO=DE=F:( ( N;TE3ED\( >HE( FBO=DE=F( EZH2O2>( B?2SBE( HIGD;JE;C;J2<(
<H=D=<>ED2F>2<F(TH2<H(=CC;T(V;D(FBOG232G2?J(>HE(-C=?(*DE=:((
,
=KMBOE,!-#!,3ZUOIMEISIMKJ,5BCQOEQD",

(
6d *NSQGUD( R( ,HE( %AC=?GF( HIGD;JE;C;J2<( FBO=DE=( <;?F2F>F( G;K2?=?>CI( ;V(

B?G2VVEDE?>2=>EG(;CGED(O=FEKE?>(D;<aF(T2>H(;3EDCI2?J(>;(=G`=<E?>(GEA;F2>F(;V(>HE(
#;?;K=(_;C<=?2<F(2?(>HE(1=I=<=K=F(=?G(#;?;K=(1;B?>=2?F(E=F>(;V(>HE();JEDF(
$DEEa( V=BC>( b;?E\( EZ<CBG2?J( >HE( _=CCEI( #BO=DE=:( ,HE( O=FEKE?>( D;<aF( H=3E( C;T(
AEDKE=O2C2>2EF(EZ<EA>(TEDE( VD=<>BDEG(=?G(TE=>HEDEG\(T2>H(JE?ED=CCI(FK=CC(TECC(
I2ECGF(>H=>(=DE(FK=CC:(,HE(#;?;K=(_;C<=?2<F(2F(=(G23EDFE(=FFEKOC=JE(;V(3;C<=?2<(
=?G( GEOD2F( VC;TF\( =2D( V=CC( =FHEF( =?G( >BVVF( =?G( C=<BF>D2?E( GEA;F2>F( TH2<H( <=?(
AD;GB<E( K;GED=>E( =K;B?>F( ;V( T=>ED( >;( TECCF\( =C>H;BJH( GDI( TECCF( =DE( ?;>(
B?<;KK;?(=F(TECC:(

4d \QSSEZ(R(,HE(_=CCEI(HIGD;JE;C;J2<(FBO=DE=\(TH2<H(2?<CBGEF(>HE(=CCB32=C(V2CC(;V(>HE(
)2?<;?(_=CCEI\(YE??E>>(_=CCEI(=?G(?;D>HED?(H=CV(;V(>HE(eE?T;;G(_=CCEI\(2F(K;F>CI(
<;KA;FEG( ;V( 0CE?( .CCE?( +;DK=>2;?( c2?<CBG2?J( >HE( FBDV2<2=C( XB=>ED?=DI( =CCB32=C(
GEA;F2>Fd( =?G( >HE( #;?;K=( _;C<=?2<F:( ,HE( 0CE?( .CCE?( +;DK=>2;?( <;?F2F>F( ;V(
G23EDFE( K2Z>BDEF( ;V( >BVV=<E;BF( <C=I\( KBG\( JD=3EC\( =?G( F2C>( GEA;F2>F( T2>H(
2?>EDOEGGEG(<;?JC;KED=>EF\(=?G(2F(=AAD;Z2K=>ECI(655@6L5(VEE>(>H2<a(>HD;BJH;B>(
>HE(#)-P:(

7d 9KGUDIO(R(,HE(P2?GF;D(HIGD;JE;C;J2<(FBO=DE=(2F(C;<=>EG(?;D>H(;V(>HE(,DE?>;?(
)2GJE( +=BC>\( TEF>( ;V( >HE( 1=I=<=K=F( 1;B?>=2?( V;;>H2CCF\( =?G( E=F>( ;V( >HE(
#EO=F>;A;C( V=BC>:( ,HE( P2?GF;D( FBO=DE=( <;?F2F>F( ;V( 655@6L5( VEE>( ;V( 0CE?( .CCE?(
+;DK=>2;?( B?GEDC=2?( OI( >HE( -E>=CBK=( +;DK=>2;?\( =>( GEA>HF( JDE=>ED( >H=?( 4555(
VEE>( OI( >HE( #;?;K=(_;C<=?2<F\( =?G( OI( >HE(P2CF;?(0D;3E( +;DK=>2;?( =C;?J( >HE2D(
TEF>ED?(EGJE:(,HE(-C2;<E?E(=?G(12;<E?E(=JE(-E>=CBK=(+;DK=>2;?( 2F(<;KA;FEG(



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

#)-01-( ( 34567859875(
!"#$%##"&'(!)*+,(+&)(-*'./(!"#$%##"&'(

4@6U(

AD2K=D2CI( ;V(K;GED=>ECI( >;(TE=aCI( <;?F;C2G=>EG( F2C>( =?G( <C=IEI(KBGF>;?E(T2>H(
C;<=C( OEGF( =?G( CE?FEF( ;V( A;;DCI( F;D>EG( F=?GF>;?E:( ,HE( <C=I@D2<H( -E>=CBK=(
+;DK=>2;?( 2F( JE?ED=CCI( KB<H( V2?ED( JD=2?EG( >H=?( >HE( ;3EDCI2?J( 0CE?( .CCE?(
+;DK=>2;?\( I2ECGF( CEFF( T=>ED( >;( TECCF\( =?G( 2?>EDV2?JEDF( T2>H( >HE( #;?;K=(
_;C<=?2<F(>;(>HE(E=F>(=?G(>HE(P2CF;?(0D;3E(+;DK=>2;?(>;(>HE(TEF>:((

Md +IHQHK,R(,HE($;>=>2(HIGD;JE;C;J2<(FBO=DE=(2F(C;<=>EG(F;B>H(;V(>HE(,DE?>;?()2GJE(
V=BC>\(TEF>( ;V( >HE( #;?;K=(1;B?>=2?( V;;>H2CCF\( =?G( E=F>( ;V( >HE( #EO=F>;A;C( V=BC>:(
_EDI(F2K2C=D( 2?(JE;C;JI( >;( >HE(P2?GF;D\( >HE($;>=>2( FBO=DE=(<;?F2F>F(;V(655@6L5(
VEE>( ;V( 0CE?( .CCE?( +;DK=>2;?( B?GEDC=2?( OI( >HE( -E>=CBK=( +;DK=>2;?\( =>( GEA>HF(
JDE=>ED( >H=?( 4555( VEE>( OI( >HE( #;?;K=( _;C<=?2<F\( =?G( OI( >HE( P2CF;?( 0D;3E(
+;DK=>2;?(=C;?J(>HE2D(TEF>ED?(EGJE:(

Ld 9KSDIG, 1OILE( R( /;<=>EG( OE>TEE?( >HE( 1E?G;<2?;( )=?JE( =?G( #EO=F>;A;C( V=BC>\(
>HE( P2CF;?( 0D;3E( HIGD;JE;C;J2<( FBO=DE=( <;?F2F>F( =CK;F>( <;KACE>ECI( ;V( >HE(
TE=aCI( >;(TECC( <;?F;C2G=>EG\(K=FF23E( >;( >H2<a@OEGGEG\( V2?E@>;(3EDI( V2?E@JD=2?EG(
V;FF2C2VED;BF( F=?G( =?G( F=?GF>;?E( GEA;F2>F( ;V( >HE( P2CF;?( 0D;3E( +;DK=>2;?:( "?(
<;?>D=F>(>;(>HE(-E>=CBK=(+;DK=>2;?\(>HE(<;=DFED@JD=2?EG(=?G(AEDKE=OCE(P2CF;?(
0D;3E(+;DK=>2;?(I2ECGF(K;GED=>E(>;(=OB?G=?>(T=>ED(>;(TECCF:((

(
,HE( >T;(AD2K=DI(HIGD;JE;C;J2<( FBO=DE=F( >H=>( =DE( FEA=D=>EG(OI( >HE(,DE?>;?( V=BC>\(
P2?GF;D( 2?( >HE( ?;D>H( =?G( $;>=>2( 2?( >HE( F;B>H\( DEADEFE?>( >HE( GEEAEF>( A=D>F( ;V( >HE(
O=F2?( =?G( D=?JE( VD;K( W\555( >;( 65\555( VEE>( GEEA:( ,HE( F>BGI( G;EF( ?;>( <;?<CBGE(
THE>HED( =SB2VEDF( =>( >HEFE( JDE=>( GEA>HF( =DE(AD;GB<>23E( E?;BJH(;D( <;?>=2?( FB2>=OCI(
BF=OCE(T=>ED(SB=C2>I:((
(
$D;FF(#E<>2;?(Y@Yg(2?>EDFE<>F(KBC>2ACE(V=BC>F(2?<CBG2?J\(VD;K(E=F>(>;(TEF>\(>HE(YE??E>>(
_=CCEI( V=BC>( b;?E\( >HE( );GJEDF( $DEEa( V=BC>( b;?E\( ,DE?>;?( )2GJE( V=BC>\( =?( B??=KEG(
V=BC>(=?G(>HE(#EO=F>;A;C(V=BC>:(,HE(YE??E>>(_=CCEI(V=BC>(2F(=(?;D>HTEF>(>DE?G2?J(D2JH>@
C=>ED=C(V=BC>\(=(<H=D=<>ED2F>2<(OD=?<H(;V(>HE(#=?(*?GDE=F(V=BC>(b;?E(>;(>HE(TEF>\(TH2<H(
<B>F( =<D;FF( >HE( %AC=?GF( =?G( _=CCEI( FBO=DE=F:( ,HE( );GJEDF( $DEEa( V=BC>( b;?E( 2F(
=?;>HED( D2JH>@C=>ED=C( V=BC>( OD=?<H( ;V( >HE( #=?( *?GDE=F( >H=>( V;DKF( >HE( E=F>ED?(
O;B?G=DI( ;V( >HE( P2?GF;D( =?G( $;>=>2( HIGD;JE;C;J2<( FBO=DE=F:( ,HE( ,DE?>;?( )2GJE(
V=BC>( 2F( =(?;D>HTEF>( >DE?G2?J( >HDBF>( V=BC>( >H=>(G2AF( >;( >HE(?;D>HE=F>( =?G( V;DKF( >HE(
O;B?G=DI( OE>TEE?( >HE( P2?GF;D( =?G( $;>=>2( HIGD;JE;C;J2<( FBO=DE=F:( *?( B??=KEG(
?;D>HTEF>(>DE?G2?J(V=BC>(=AAE=DF(>;(>DB?<=>E(>HE(E=F>ED?(EZ>E?>(;V(>HE(P2CF;?(0D;3E(
+;DK=>2;?:(,HE(#EO=F>;A;C(V=BC>(V;DKF(>HE(O;B?G=DI(OE>TEE?(>HE(P2CF;?(0D;3E(=?G(
$;>=>2( HIGD;JE;C;J2<( FBO=DE=F( =?G( >HE( TEF>ED?( O;B?G=DI( ;V( >HE( P2?GF;D(
HIGD;JE;C;J2<(FBO=DE=:(

!"N"A GB9@=DV0;3B)83C32)]9C3M3=;)0=D)&B3=D4)
$H=?J2?J( A=>>ED?F( ;V( C=?G( BFE\( FBDV=<E( T=>ED( =?G( JD;B?GT=>ED( BFE\( =F( TECC( =F(
<C2K=>E(<H=?JEF\(<=?(<=BFE(<H=?JEF(2?(JD;B?GT=>ED(CE3ECF(=?G(K;3EKE?>(G2DE<>2;?F:(
,H2F( FE<>2;?( G2F<BFFEF( <H=?JEF( 2?( JD;B?GT=>ED( CE3EC( =?G(K;3EKE?>( ;3ED( >2KE( OI(
<;KA=D2?J(A=F>(=?G(<BDDE?>(JD;B?GT=>ED(CE3EC(<;?>;BD(K=AF(=?G(HIGD;JD=AHF:((
(
P2>H( =( VET( EZ<EA>2;?F\( OE>TEE?( 69L6( =?G( 455Q( >HE( A=>>ED?( ;V( JD;B?GT=>ED( CE3EC(
K;3EKE?>( H=F( DEK=2?EG( JE?ED=CCI( <;?F>=?>\( =?G( JD;B?GT=>ED( CE3ECF( H=3E( OEE?(
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DEC=>23ECI( F>=OCE:( ,HE( K=2?( EZ<EA>2;?( 2F( =( JD;B?GT=>ED( GEADEFF2;?( OE?E=>H( >HE(
);H?ED>(-=Da@$;>=>2(=DE=\(TH2<H(GE3EC;AEG(GBD2?J( >HE(69Q5F(OB>(T=F(F2J?2V2<=?>CI(
DEGB<EG(=V>ED(455L:(,H=>( JD;B?GT=>ED(GEADEFF2;?( =<<;KA=?2EG(69U5F(A;ABC=>2;?(
JD;T>H\( TH2<H( 2?<DE=FEG( C;<=C( T=>ED( FBAACI( GEK=?G( T2>H( =FF;<2=>EG( 2?<DE=FEG(
JD;B?GT=>ED( ABKA2?J\( AD2;D( >;( BDO=?( T=>ED( BFE( KE>ED2?J( =?G( <;?FED3=>2;?(
2?<E?>23EF:( *F( G2F<BFFEG( 2?( #E<>2;?( 4:7:4:7\( >HE( BDO=?( T=>ED( GEK=?G( 2?( >HE( =DE=(
<BDDE?>CI( 2F( =GGDEFFEG( T2>H( =( <;KO2?=>2;?( ;V( FBDV=<E( T=>ED( =?G( JD;B?GT=>ED(
FBAACI\(=?G(OI(KE>ED2?J(BDO=?(T=>ED(BFE(T2>H( 2?<E?>23EF( >;( 2?<DE=FE(<;?FED3=>2;?(
=?G(T=>ED(BFE(EVV2<2E?<I:(
(
$;?>;BD( K=AF( ;V( JD;B?GT=>ED@CE3ECF( 2?( >HE( #)-P( c+2JBDEF( 4@67( *@"d( FH;T(
JD;B?GT=>ED(VC;T(G2DE<>2;?F(=?G(>DE?GF(V;D(FECE<>EG(FE=F;?F(OE>TEE?(69L6(>HD;BJH(
455Q:((+2JBDE(4@67c*d(FH;TF(>H=>(>HE(G;K2?=?>(G2DE<>2;?(;V(JD;B?GT=>ED(VC;T(2?(>HE(
FAD2?J(;V(69L6(T=F(VD;K(>HE(E=F>(>;T=DG(>HE(TEF>(F2GE(2?(>HE(?;D>HED?(A=D>(;V(>HE(
#)-(JD;B?GT=>ED(FBOO=F2?\(=?G(VD;K(>HE(E=F>(>;T=DGF(>HE(/=JB?=(#=?>=();F=(2?(>HE(
F;B>HED?(A;D>2;?(;V( >HE(O=F2?:(,HE( 2?VCBE?<E(;V(1=Da(PEF>( =?G(#=?>=();F=($DEEaF(
=CF;( =AAE=D( =F( BAF>DE=K( GEVCE<>2;?F( 2?( >HE( <;?>;BDF\( 2?G2<=>2?J( >HE( T=>ED<;BDFEF(
TEDE(OE2?J( VEG( VD;K(JD;B?GT=>ED(G2F<H=DJE:(-DE<2A2>=>2;?( 2?(69L6(T=F( `BF>(=O;3E(
=3ED=JE(
(
=KMBOE,!-#8,1OIBGUVQHEO,6ELES,+IGHIBOD,#P<#Y,#P:;Y,#P>XY,#PPXY,!XX#Y,W,
!XX:Y,2SQG,/OEQ",

+2JBDE( 4@67cYd( FH;TF( >H=>( FAD2?J( 69QM( JD;B?GT=>ED@CE3EC( <;?>;BDF( 2?( >HE( O=F2?(
TEDE(JE?ED=CCI(F2K2C=D(>;(>H;FE(;V(69L6:(YB>(OE>TEE?(69L6(=?G(69QM\(=(JD;B?GT=>ED(
ABKA2?J( GEADEFF2;?( H=G( GE3EC;AEG( 2?( >HE( F;B>HED?( #)-( JD;B?GT=>ED( FBOO=F2?\(
?E=D();H?ED>(-=Da@$;>=>2\(C;TED2?J(JD;B?GT=>ED(CE3ECF(=O;B>(W5(VEE>:((
(
0D;B?GT=>ED@CE3EC( <;?>;BDF( V;D( 69U5\( 6995\( =?G( 4556( c+2JBDEF( 4@67Y@Nd\( 2?<CBGE(
O;>H( FAD2?J( =?G( V=CC( CE3ECF:( #AD2?J( JD;B?GT=>ED( CE3EC( G=>=( =DE( <;CCE<>EG( =V>ED( >HE(
T2?>ED( D=2?F(H=3E( V2?2FHEG\( =?G( >IA2<=CCI( DEVCE<>( >HE(H2JHEF>( FE=F;?=C( JD;B?GT=>ED(
CE3EC( ECE3=>2;?F:( +=CC( JD;B?GT=>ED( CE3EC( ECE3=>2;?F( =DE( <;CCE<>EG( =>( >HE( E?G( ;V( >HE(
2DD2J=>2;?( FE=F;?\( AD2;D( >;( >HE( V2DF>(T2?>ED( D=2?F\( =?G( JE?ED=CCI( <=A>BDE( >HE( C;TEF>(
FE=F;?=C( JD;B?GT=>ED( CE3ECF( 2?( =( O=F2?:( Y=FEG( ;?( >HE( JD;B?GT=>ED( CE3EC( <;?>;BD(
K=AF\( >HE( >T;(K;F>( F2J?2V2<=?>( <H=?JEF( 2?( JD;B?GT=>ED( CE3ECF( OE>TEE?( 69U5( =?G(
4556(2?<CBGEG[(
• $;?>2?BEG( GE<C2?E( ;V( JD;B?GT=>ED( CE3ECF( 2?( >HE( );H?ED>( -=Da@$;>=>2( =DE=\(

I2ECG2?J( =( K;DE( <;KACEZ( ;B>C2?E( V;D( >HE( EZA=?GEG( JD;B?GT=>ED( ABKA2?J(
GEADEFF2;?:(

• *AAD;Z2K=>ECI( 45( VEE>( ;V( JD;B?GT=>ED( CE3EC( GE<C2?E( TEF>( ;V( >HE( $2>I( ;V( #=?>=(
);F=(=DE=:(

(
0D;B?GT=>ED@CE3EC( <;?>;BDF( V;D( #AD2?J(=?G(+=CC(455Q( c+2JBDE(4@67c"d( =?G(4@67chdd(
FH;T(H2JHED(T=>ED(CE3ECF(2?(>HE();H?ED>(-=Da@$;>=>2(=DE=(>H=?(2?(#AD2?J(4556\(=?G(=(
DEGB<EG( ABKA2?J( GEADEFF2;?( H=G( OEE?( DEGB<EG:( ,HEFE( <H=?JEF( <;2?<2GEG( T2>H( =(
F2J?2V2<=?>(ABKA2?J(DEGB<>2;?(=>($2>I(;V();H?ED>(-=Da(TECCF(c+2JBDE(4@6Md\(AD2K=D2CI(
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GBE(>;( 2?<DE=FEG( 2KA;D>F(;V()BFF2=?()23ED(T=>ED(AD;32GEG(OI(>HE(P=>ED(*JE?<I:(*(
<;KA=D2F;?(;V(<;?>;BDF(V;D(#AD2?J(=?G(+=CC(455Q(DE3E=CF(=(F2K2C=D2>I(2?(>HE(JE?ED=C(
FH=AE(=?G(G2F>D2OB>2;?:(,HE(DEGB<>2;?(;V(>HE(69Q5F(>;(4556(JD;B?GT=>ED(GEADEFF2;?(
FBJJEF>F( >H=>( DEGB<EG( ABKA2?J( 2?( >HE( );H?ED>( -=Da@$;>=>2( =DE=( =CC;TEG(
JD;B?GT=>ED( CE3ECF( >;( DE<;3ED( >;( ECE3=>2;?F( >IA2<=C( ;V( >HE( E=DCI( 69Q5F:( ,H2F( =CF;(
FBJJEF>F(>HE(=SB2VED(2F(DEC=>23ECI(DEF2C2E?>(=?G(H=F(=?(=O2C2>I(>;(DE<;3ED(SB2<aCI(B?GED(
DEGB<EG(ABKA2?J(<;?G2>2;?F:(
(
=KMBOE,!-#;,&IHQS,/GGBQS,2B[NKGMY,5IBHTEOG,5'2Y,5BORQJE,9QHEO,)ESKLEOKEDY,
QGU,1OIBGUVQHEO,6ELESDY,#P?>-!XX>",

0D;B?GT=>ED( CE3EC( >DE?GF(=DE(JE?ED=CCI(E3=CB=>EG(OI(<;CCE<>2?J(=?G(JD=AH2?J( C;?J@
>EDK(JD;B?GT=>ED( CE3ECF( 2?(TECCF:(,HEFE( iHIGD;JD=AHFg(=DE( 2?G232GB=C(TECC(AC;>F(;V(
JD;B?GT=>ED( CE3EC( ECE3=>2;?( 3EDFBF( >2KE:( ,HEI( >IA2<=CCI( H=3E( B?GBC=>2?J( FH=AEF\(
TH2<H( EZH2O2>( FE=F;?=C( JD;B?GT=>ED( CE3EC( VCB<>B=>2;?F( =F( GEK=?G( =?G( ABKA2?J(
<H=?JEF(;3ED(>HE(TE>(=?G(GDI(FE=F;?F:(">(2F(=CF;(>IA2<=C(>;(FEE(C;?J@>EDK(>DE?GF(>H=>(
<;DDEC=>E(T2>H(C=?G(BFE(=?G(GEK=?G(<H=?JEF\(=?G(T2>H(3=DI2?J(HIGD;C;J2<(<I<CEF(;V(
TE>( IE=DF( =?G( GDI( IE=DF( cGD;BJH>Fd:( +2JBDE( 4@6L( AD;32GEF( =( ?BKOED( ;V( TECC(
HIGD;JD=AHF(=<D;FF(>HE(#)-P:((
(
=KMBOE,!-#<,9ESS,3ZUOIMOQNTD,A,+IHQHKY,5ECQDHINISY,5QGHQ,'IDQY,.EGGEHH,\QSSEZY,
'KGJIG,\QSSEZY,QGU,9KGUDIO,.QDKG",

1=?I(HIGD;JD=AHF(;V($;>=>2(O=F2?(TECCF(cW'mUP@47N6\(@4L$6\(@4W*6\(@6Lh7\(@4W/6\(@
4QN6( R( +2JBDE( 4@6L=d( FH;T( FE=F;?=C( VCB<>B=>2;?F( =?G( =( GE<C2?E( 2?( JD;B?GT=>ED(
CE3ECF(V;D(>HE(C=>E(69Q5gF(=?G(69U5gF:(,HE(GE<C2?EF(DE=<HEG(=(K=Z2KBK(2?(>HE(E=DCI(
6995gF\( V;CC;TEG( OI( DE<;3EDI( 2?( >HE( E=DCI( 4555gF:( ,HEFE( GE<C2?EF( K=I( OE( GBE( >;(
2?<DE=F2?J(JD;B?GT=>ED(GEK=?GF\(<;BACEG(T2>H(GD;BJH>F(2?(69QW@QQ(=?G(69UQ@94:((
,HE(DE<;3EDEG(JD;B?GT=>ED( CE3ECF(<;2?<2GEG(T2>H(DEGB<EG(ABKA2?J(=?G( 2?<DE=FEG(
GEC23ED2EF(;V()BFF2=?()23ED(FBAAC2EF( VD;K(>HE(P=>ED(*JE?<I( >;( >HE($2>I(;V();H?ED>(
-=Da:($BDDE?>(G=>=(FH;T(DEC=>23ECI(F>=OCE(JD;B?GT=>ED(CE3ECF:((

!"N"N O0@2;4)0=D)GB9@=DV0;3B)]9C3M3=;)
+=BC>F\( FE3ED=C(;V(TH2<H(FED3E(=F(#)-P(O;B?G=D2EF(AC=IEG(=(F2J?2V2<=?>(D;CE( 2?( >HE(
GE3EC;AKE?>(;V(2?C=?G($=C2V;D?2=($;=F>()=?JE(3=CCEIF\( 2?<CBG2?J(>HE(#)-P\(=?G(=DE(
AD;O=OCI( DEFA;?F2OCE( V;D( >HE( JDE=>ED( GEA>H( ;V( F;KE( FEG2KE?>( V2CCEG( O=F2?F( T2>H2?(
>HEK:(+=BC>F(=CF;(<=?(=VVE<>(T=>ED( VC;T(=?G(TECC(AD;GB<>2;?\(OE<=BFE(JD;B?GT=>ED(
K;3EKE?>(K=I(OE(2?H2O2>EG(;D(ADEVEDE?>2=CCI(2?<DE=FEG(=<D;FF(;D(T2>H2?(V=BC>F(=?G(
V=BC>(b;?EF:((
(
+=BC>2?J( <=?( ODE=a( E3E?( 3EDI( F>D;?J( D;<aF\( AD;GB<2?J( VD=<>BDE( b;?EF( >H=>( >E?G( >;(
2?<DE=FE( AEDKE=O2C2>I\( =?G( K=I( AD;32GE( ADEVEDE?>2=C( A=>HF( V;D( JD;B?GT=>ED( VC;T:(
$;?3EDFECI\( F;KE( V=BC>F( <=?( V;DK( JD;B?GT=>ED( O=DD2EDF\( 2V( >HE( V=BC>2?J( JD2?GF( >HE(
OD;aE?(D;<a(2?>;(V2?E@JD=2?EG(V=BC>(J;BJE(T2>H(C;T(AEDKE=O2C2>I\(;D(THEDE(<HEK2<=C(
TE=>HED2?J( =?G( <EKE?>=>2;?( ;3ED( >2KE( H=3E( DEGB<EG( AEDKE=O2C2>I:( ,HE( HIGD=BC2<(
<H=D=<>ED2F>2<F( ;V( K=>ED2=CF( 2?( =( V=BC>( b;?E\( =?G( >HE( T2G>H( ;V( >HE( b;?E\( <=?( 3=DI(
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<;?F2GED=OCI(F;(>H=>(=(V=BC>(K=I(OE(=(O=DD2ED(=C;?J(A=D>(;V(2>F(CE?J>H(OB>(ECFETHEDE(
=CC;T(;D(E3E?(E?H=?<E(JD;B?GT=>ED(VC;T(=<D;FF(2>:(+=BC>F(=CF;(K=I(G2FAC=<E(D;<aF(;D(
FEG2KE?>F(F;(>H=>(JE;C;J2<(B?2>F(T2>H(3EDI(G2VVEDE?>(HIGD=BC2<(AD;AED>2EF(=DE(K;3EG(
?EZ>(>;(E=<H(;>HED:(
(
,HE( =C2J?KE?>F( ;V( >HEDK=C( FAD2?JF( =?G( TECCF( c=VVE<>EG( OI( T=?2?J( 3;C<=?2<( HE=>(
F;BD<EFd\( =C;?J( =?G( ?E=D( #)-P( 3=CCEI@O;B?G2?J( V=BC>F\( 2?G2<=>E( >H=>( F;KE( #)-P(
V=BC>F(E?=OCE(GEEA(T=>EDF(>;(K;3E(BAT=DG(>;(>HE(FBDV=<E(;D(2?>;(FH=CC;T(V;DK=>2;?F:(
PEF>( ;V( >HE( );JEDF( $DEEa( +=BC>( c+2JBDE( 4@65d\( =?G( G2DE<>CI( G;T?JD=G2E?>( c2?( >HE(
JD;B?GT=>ED( VC;T( G2DE<>2;?d\( JD;B?GT=>ED( <;KA;F2>2;?F( <H=?JE( VD;K(
<H=D=<>ED2F>2<F(>IA2<=C(;V(DE<E?>(D=2?V=CC(DEACE?2FHKE?>(>;(>H;FE(;V(HIGD;>HEDK=C(;D(
<;??=>E( T=>ED( cT=>ED( 2?<CBGEG( GBD2?J( =<<BKBC=>2;?( ;V( >HE( D;<a( ;D( FEG2KE?>(
K=>ED2=CFd:( ,HEFE( <H=?JEF( FBJJEF>( >H=>( >HE( V=BC>( ;D2E?>=>2;?( =?G( =<>232>I( K=I( OE(
G2DE<>2?J( JD;B?GT=>ED( G;T?T=DG( =?G( <=BF2?J( GEEA( K2Z2?J( ;V( ;CGED( =?G( K;DE(
DE<E?>CI( DEACE?2FHEG( T=>EDF:( ,HE( #EO=F>;A;C( +=BC>( K=I( OE( =<>2?J( =F( =( O=DD2ED( >;(
FH=CC;T(VC;T\(OB>(G;EF(?;>(=AAE=D(>;(2KAEGE(VC;T(=>(JDE=>ED(GEA>HF:(
(

!"N"S GB9@=DV0;3B.*@BR0:3)$0;3B)5=;3B0:;<9=))
&9)13)M9D<R<3D)9=:3)M9D32)B3?9B;)0C0<20123")
,HE( DEC=>2;?FH2A( OE>TEE?( FBDV=<E( T=>ED( =?G( JD;B?GT=>ED( GEAE?GF( BA;?( >HE(
=K;B?>( ;V( T=>ED( =3=2C=OCE( 2?( >HE( FBDV=<E( T=>ED( O;GI( ;D( F>DE=K( =?G( 2?( >HE(
FBOFBDV=<E\( =F( TECC( =F( >HE( FBOFBDV=<E( JE;C;JI:( %?GED( ?=>BD=C( <;?G2>2;?F\( F;KE(
F>DE=KF( J=2?( T=>ED( VD;K( >HE( FBOFBDV=<E( =?G( ;>HED( F>DE=KF( C;FE( T=>ED( >;( >HE(
FBOFBDV=<E:( #>DE=KF( <=?( FH2V>( OE>TEE?( J=2?2?J( =?G( C;F2?J( F>DE=KF( =C;?J( >HE2D(
<;BDFEF( THE?( >HE( HIGD;C;JI\( B?GEDCI2?J( JE;C;JI\( C;<=C( <C2K=>E( ;D( F>;DK( VC;T(
<;?G2>2;?F( ;<<BD:( #BDV=<E( T=>ED@JD;B?GT=>ED( 2?>ED=<>2;?F( =DE( 2KA;D>=?>( >;(
B?GEDF>=?G(V;D(HIGD;C;J2<(O=C=?<E\(T=>ED(SB=C2>I(=?G(E<;FIF>EK(HE=C>H:((
(
"?( >HE(-C=?(*DE=\( >HE( #=?>=();F=($DEEa( 2F( C=DJECI( =( J=2?2?J( F>DE=K( `BF>( E=F>( ;V( >HE(
);GJEDF( $DEEa( V=BC>( b;?E\( =?G( OE<;KEF( =( C;F2?J( F>DE=K( `BF>( TEF>( ;V( >HE( );GJEDF(
$DEEa(V=BC>(b;?E\(=?G(>HE?(FE3ED=C(K2CEF(>;(>HE(TEF>(;?<E(=J=2?(OE<;KEF(=(J=2?2?J(
F>DE=K:((

!"N"U GB9@=DV0;3B)(3:J0BL3)0=D)7<4:J0BL3)
#;BD<EF( ;V( JD;B?GT=>ED( DE<H=DJE( T2>H2?( >HE( -C=?( *DE=( =DE( 2?V2C>D=>EG( D=2?V=CC\(
F>DE=KF\( FEA>2<@>=?a( EVVCBE?>\( =?G( 2DD2J=>2;?( DE>BD?( VC;T:( 0D;B?GT=>ED( G2F<H=DJE(
=AAE=DF(=F(F>DE=K(O=FEVC;T(cJ=2?2?J(F>DE=KFd(=?G(=F(>HE(F;BD<E(;V(/=JB?=(GE(#=?>=(
);F=( TE>C=?GF\( G2F<H=DJE( VD;K( FAD2?JF\( E3=A;>D=?FA2D=>2;?( c.,d( VD;K(
AHDE=>;AHI>EF\( =?G( JD;B?GT=>ED( ABKA=JE:( 0D;B?GT=>ED( 2?VC;T( =?G( ;B>VC;T( <=?(
=CF;( ;<<BD( =F( FBOFBDV=<E( B?GEDVC;T( =<D;FF( #)-P(O;B?G=D2EF\(T2>H( VC;TF( <D;FF2?J(
E2>HED(2?>;(;D(<;K2?J(VD;K(=G`=<E?>(JD;B?GT=>ED(O=F2?F:(
(
,HE(AD2?<2A=C(F;BD<EF(;V(DE<H=DJE(>;(JD;B?GT=>ED(FIF>EKF(T2>H2?(>HE(-C=?(*DE=(=DE(
G2DE<>( 2?V2C>D=>2;?( ;V( ADE<2A2>=>2;?( =?G( 2?V2C>D=>2;?( VD;K( F>DE=KF:( 12?;D( F;BD<EF( ;V(
DE<H=DJE( 2?<CBGE( 2?V2C>D=>2;?(VD;K(FEA>2<( >=?aF\( CE=a2?J(T=>ED@FBAACI(A2AEF\( CE=a2?J(
F>;DK(GD=2?(A2AEF\( 2DD2J=>2;?(T=>ED( 2?(EZ<EFF(;V(<D;A(DESB2DEKE?>F\(=?G(<D;A(VD;F>@
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AD;>E<>2;?(=AAC2<=>2;?F:(-DE32;BF(EF>2K=>EF(;V( >HE(=3ED=JE(=??B=C( DE<H=DJE( V;D( >HE(
#)-( JD;B?GT=>ED( FBO@O=F2?( cDEADEFE?>2?J( =AAD;Z2K=>ECI( H=CV( >HE( -C=?( *DE=d(
OE>TEE?( 69W5( =?G( 69QL( ESB=CEG( 49\755( =<DE@VEE>:( ,H;FE( EF>2K=>EF( 2?<CBGEG(
2?V2C>D=>2;?( ;V( ADE<2A2>=>2;?( =?G( F>DE=KVC;T:( 1;DE( DE<E?>( DE<H=DJE( EF>2K=>EF( =DE(
OE2?J(GE3EC;AEG(BF2?J(=(VBCCI@<;BACEG(%#0#(FBDV=<E(T=>ED@JD;B?GT=>ED(VC;T(K;GEC:(
*( ADEC2K2?=DI( 2?>EJD=>EG( HIGD;C;J2<( K;GEC( ;V( >HE( F>BGI( =DE=( EF>2K=>EG( =3ED=JE(
=??B=C(ADE<2A2>=>2;?(V=CC2?J(;?(>HE(-C=?(*DE=(OE>TEE?(69QW(=?G(4559(=>(L4L\555(=VI(
c%#0#( 4566( @( P;;CVE?GE?d:( ,H2F( 3=CBE( 2F( ?;>( ESB=C( >;( JD;B?GT=>ED( DE<H=DJE\(
OE<=BFE(2>(G;EF(?;>(2?<CBGE(C;FFEF(FB<H(=F(.,(=?G(DB?;VV:((
(
)E<E?>( ?=>BD=C( DE<H=DJE( A;>E?>2=C( K=AA2?J( ;V( >HE( #)-P( T=F( <;?GB<>EG( >H=>(
2?<;DA;D=>EF( F;2C(AEDKE=O2C2>I\( FC;AE\( =?G( FH=CC;T(JE;C;J2<(B?2>(AEDKE=O2C2>I( c5( >;(
L5(VEE>(OEC;T(JD;B?G(FBDV=<E(cV>@OJFdd(cP2?bCED(](eECCI(0N!\(4564d:,HE(TE2JH>2?J(
;V( E=<H( A=D=KE>ED( R( FC;AE( c45jd\( F;2C( c75jd\( =?G( JE;C;JI( cL5jd( @@( 2F( JE?ED=CCI(
O=FEG(;?(;>HED(F2K2C=D(F>BG2EF(=?G(JB2G=?<E(c#EFFED(E>(=C:\(4566f(*CCED(E>(=C:\(69UQf(
!P)\(69QLf(!P)\(69U4f(=?G(1B2D(=?G(h;H?F;?\(69Q9d(=?G(FE?F2>232>I(=?=CIF2F:(,HE(
?=>BD=C( DE<H=DJE( A;>E?>2=C( K=A( c+2JBDE( 4@6Wd( D=?aF( >HE( 3EDI( H2JH( >;( 3EDI( C;T(
DEC=>23E(A;>E?>2=C(V;D(?=>BD=C(JD;B?GT=>ED(DE<H=DJE(VD;K(D=2?V=CC(2?V2C>D=>2;?:(
(
=KMBOE,!-#?,%QHBOQS,'ESQHKLE,'EJTQOME,2IHEGHKQS,@QNY,2SQG,/OEQ",

-;>E?>2=C(F;BD<EF(;V(JD;B?GT=>ED(DE<H=DJE(VD;K(=G`=<E?>(O=F2?F(2?<CBGE(B?GEDVC;T(
VD;K(>HE(=G`=<E?>(-E>=CBK=\()BFF2=?()23ED\(=?G(P2CF;?(0D;3E(+;DK=>2;?(N2JHC=?GF(
JD;B?GT=>ED( O=F2?F:( ,;>=C( EF>2K=>EG( =3ED=JE( =??B=C( JD;B?GT=>ED( B?GEDVC;T( 2?>;(
>HE( #)-( T=>EDFHEG( H=F( OEE?( EF>2K=>EG( =>( 6\655( >;( 6\755( =VI( BF2?J( =( ADEC2K2?=DI(
2?>EJD=>EG( HIGD;C;J2<( K;GEC( ;V( >HE( F>BGI( =DE=( c%#0#( 4566( R( P;;CVE?GE?( R( !"#$%
&'()*+%,&-%+*.*+*&/*%0#11%)*%'2-,!*-%3&/*%!"*%456%(3-*1%#$%2')1#$"*-d:(
(
0D;B?GT=>ED( G2F<H=DJE( ;<<BDF( =F( ?=>BD=C( O=FEVC;T( 2?( F>DE=KFf( G2F<H=DJE( VD;K(
FAD2?JFf( E3=A;>D=?FA2D=>2;?( c.,d\( =?G( =F( B?GEDVC;T( >H=>( CE=3EF( >HE( JD;B?GT=>ED(
O=F2?:(0D;B?GT=>ED(ABKA2?J(2F(=?;>HED(V;DK(;V(JD;B?GT=>ED(G2F<H=DJE:((
(
'=>BD=C( JD;B?GT=>ED( G2F<H=DJEF( ;<<BD( THEDE( >HE( A;>E?>2;KE>D2<( HE=G( cH2JHEF>(
JD;B?GT=>ED( CE3ECd( 2F( H2JHED( >H=?( >HE( C=?G( FBDV=<E\( FB<H( =F( =>( FAD2?JF( ;D( 2?( >HE(
/=JB?=( GE( #=?>=( );F=:( ,HE( JD;B?GT=>ED@CE3EC( <;?>;BD( K=A( V;D( 69L6( c+2JBDE( 4@
67c*dd, FH;TF( >H=>( JD;B?GT=>ED( K;3EG( >;T=DG\( =?G( G2F<H=DJEG( 2?>;\( >HE( F>DE=K(
<H=??ECF\( C2aECI( FBF>=2?2?J( O=FEVC;T:( &?( =( C=DJED( F<=CE\( JD;B?GT=>ED( =CF;( K;3EG(
=T=I(VD;K(>HE(K=DJ2?F(;V(>HE(3=CCEI(>;T=DG(>HE(/=JB?=(GE(#=?>=();F=:\(TH2<H(2F(>HE(
K=2?(C;<=>2;?(;V(?=>BD=C(#)-(JD;B?GT=>ED(G2F<H=DJE:(
(
Y=FEG(;?(%#0#(>;A;JD=AH2<(K=AF(=?G($!P)(DE<;DGF\(>HEDE(=DE(4U(K=AAEG(FAD2?JF(
=?G(FEEAF(2?(>HE(#)-P:(&?(>HE(TEF>(F2GE(;V(>HE(#)-P(JD;B?GT=>ED(G2F<H=DJEF(VD;K(
>HE( P2CF;?( 0D;3E( +;DK=>2;?( >HD;BJH( FAD2?JF( =?G( FEEAF\( =?G( ;?( >HE( E=F>( F2GE(
G2F<H=DJE(2F(VD;K(>HE(#;?;K=(_;C<=?2<F(=?G(0CE?(.CCE?(V;DK=>2;?:(
((
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.=DCI(EF>2K=>EF(;V(>HE(E3=A;>D=?FA2D=>2;?(G2F<H=DJE(VD;K(>HE(/=JB?=(GE(#=?>=();F=(
D=?JEG(VD;K(M\555(>;(W\555(=VI\(?;>(2?<CBG2?J(O=FEVC;T(<;?>D2OB>2;?F(>;(>HE(/=JB?=(
GE( #=?>=();F=( c?EEG( DEVEDE?<Ed:( 0D;B?GT=>ED( G2F<H=DJE( 2?( EZ<EFF( ;V( >H=>( BFEG( OI(
AC=?>F( 2?( >HE( /=JB?=( GE( #=?>=( );F=( 2F( C;F>( >;( >HE( =>K;FAHEDE( OI( E3=A;D=>2;?( ;D(
G2F<H=DJE(>;(>HE(C;TED(DE=<H(;V(1=Da(PEF>($DEEa\(TH2<H(VC;TF(;B>(;V(>HE(F>BGI(=DE=:(,(
(
%?GED(DE<E?>(c4564d(<;?G2>2;?F\(JD;B?GT=>ED(ABKA2?J(2F(>HE(K;F>(F2J?2V2<=?>(O=F2?(
G2F<H=DJE(VD;K(>HE(F>BGI(=DE=\(=?G(H=F(OEE?(EF>2K=>EG(>;(OE(=F(KB<H(=F(L7\555(=VI\(
T2>H( >HE( C=DJEF>( F2J?2V2<=?>(AD;A;D>2;?F(OE2?J( =JD2<BC>BD=C( =?G(G;KEF>2<(ABKA=JE\(
V;CC;TEG(OI(ABOC2<( FBAACI( ABKA=JE:( ,HE(K=`;D2>I( ;V( ABKA2?J( 2F( ?;>(KE=FBDEG( ;D(
DEA;D>EG( =?G( T=F( EF>2K=>EG( OI( >HE( %#0#( BF2?J( C=?G( BFE( G=>=( =?G( =( ?BKED2<=C(
JD;B?GT=>ED( VC;T(K;GEC:((-BKA2?J( VD;K(KB?2<2A=C(ABOC2<(FBAACI(TECCF( 2F( >HE(;?CI(
<;KA;?E?>( TH2<H( 2F( DESB2DEG( >;( OE( KE=FBDEG( =?G( DEA;D>EGf( 2>( <;KAD2FEF( BA( >;(
=AAD;Z2K=>ECI( 6Lj( ;V( >HE( >;>=C( ABKA2?J:( +2JBDE( 4@6Q( FBKK=D2bEF( >HE( >;>=C(
EF>2K=>EG(JD;B?GT=>ED(ABKA2?J(OE>TEE?(69QL(=?G(4565:(
(
%IHE,=KMBOE,!-#:,HI,CE,QUUEU,VKHT,OESEQDE,IR,*515,[IUESKGM,KGRIO[QHKIG",

=KMBOE,!-#:,&IHQS,/GGBQS,2B[NKGM,KG,HTE,2SQG,/OEQ",

!"N"W 80=D)*@14<D3=:3)
/=?G( FBOF2GE?<E( 2F( >HE( C;TED2?J( ;V( >HE( C=?G( FBDV=<E( GBE( >;( <H=?JEF( >H=>( ;<<BD(
B?GEDJD;B?G:( $;KK;?( <=BFEF( ;V( C=?G( FBOF2GE?<E( VD;K( HBK=?( =<>232>2EF( 2?<CBGE(
ABKA2?J(;V(JD;B?GT=>ED\(;2C\(=?G(c;Dd(J=F(VD;K(FBOFBDV=<E(DEFED3;2DFf(G2FF;CB>2;?(;V(
C2KEF>;?E\( <=BF2?J( F2?aH;CEFf( <;CC=AFE( ;V( B?GEDJD;B?G( K2?EFf( GD=2?=JE( ;V( ;DJ=?2<(
F;2CFf( =?G( HIGD;@<;KA=<>2;?:( ( *SB2VED( ;3EDGD=V>2?J( 2F( =( K=`;D( <=BFE( ;V( C=?G(
FBOF2GE?<E(2?(K=?I(A=D>F(;V(>HE(F;B>HTEF>ED?(%?2>EG(#>=>EF:((
(
/=?G(FBOF2GE?<E(<=?(=CF;(OE(<=BFEG(OI(>E<>;?2<( V;D<EF(DEC=>EG(>;(K;3EKE?>(;V( >HE(
.=D>HgF( >E<>;?2<(AC=>EF\(TH2<H(K=I( 2?<CBGE(K;3EKE?>F(=C;?J(V=BC>(AC=?EF:( (.Z2F>2?J(
G=>=(DEC=>EG(>;(>HE(A;>E?>2=C(V;D(C=?G(FBOF2GE?<E(2?(>HE(#=?>=();F=(-C=2?(2F(C2K2>EG(>;(
0C;O=C(A;F2>2;?(FIF>EK(c0-#d(G=>=(<;CCE<>EG(=F(A=D>(;V(=(AC=>E(O;B?G=DI(F>BGI(=?G(=(
V;<BFEG(F>BGI(;V(>HE();GJEDF($DEEa(V=BC>(b;?E:(
(
0-#(G=>=(2F(OE2?J(<;CCE<>EG(=F(A=D>(;V(=(-C=>E(Y;B?G=DI(&OFED3=>;DI(c-Y&d(?E>T;Da(
>;( K;?2>;D( >E<>;?2<( .=D>H( K;3EKE?>F( 2?( ';D>H( *KED2<=:( ,HE( AD;`E<>( 2F( CEG( =?G(
K=?=JEG( OI( %?23EDF2>I( '*_#,*)( c'=32J=>2;?( #2J?=C( ,2K2?J( =?G( )=?J2?J( 0C;O=C(
-;F2>2;?2?J( #IF>EKd( $;?F;D>2BK( c%'*_$&d\( =( B?23EDF2>I@J;3ED?EG( <;?F;D>2BK:(
-Y&sF( ?E>T;Da( ;V( 6655( AEDK=?E?>( <;?>2?B=CCI@;AED=>2?J( 0-#( F>=>2;?F( FA=?F( >HE(
-=<2V2<m';D>H@*KED2<=?( AC=>E( O;B?G=DI( 2?( >HE( TEF>ED?( %?2>EG( #>=>EF( =?G( *C=Fa=\(
T2>H(=GG2>2;?=C(F>=>2;?F(;?(>HE(F>=OCE(<;?>2?E?>=C( 2?>ED2;D:(,HDEE(-Y&(0-#(F>=>2;?F(
=DE(C;<=>EG(T2>H2?(>HE(#)-(T=>EDFHEG(c+2JBDE(4@6Uc=dd:(,HEFE(>HDEE(F>=>2;?F(c-69W\(
-69Q( =?G( -456d( H=3E( OEE?( =<>23ECI( K;?2>;DEG( F2?<E( 455L\( 455W( =?G( 455U\( =?G(
DEFBC>F(=DE(FH;T?(2?(+2JBDEF(4@6UcOd:(#>=>2;?(-69W(C;<=>EG(2?(>HE(H2CCF(F;B>HTEF>(;V(
$;>=>2( 2?G2<=>EF( =( JD=GB=C( =?G( <;?>2?B;BF( C;TED2?J( ;V( >HE( C=?G( FBDV=<E( ;V( =O;B>( L(
K2CC2KE>EDF( c6mL( ;V( =?( 2?<Hd( ;3ED( >HE( A=F>( W( IE=DFf( 2?( <;?>D=F>( ?E2>HED( -69Q( ?;D(
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-456(2CCBF>D=>E(>DE?GF(;V(<H=?JEF(2?(C=?G(FBDV=<E:(PHE>HED(>HE(C=?G(FBDV=<E(<H=?JEF(
;OFED3EG( F;B>HTEF>( ;V( $;>=>2( =DE( DEC=>EG( >;( >E<>;?2<( K;3EKE?>F\( JD;B?GT=>ED(
EZ>D=<>2;?(;D(;>HED(V=<>;DF(H=F(?;>(OEE?(EZ=K2?EG:(
(
=KMBOE,!-#>,,125,5HQHKIGD,QGU,$G5/',=KMBOEDY,2SQG,/OEQ",

!=>=(<;CCE<>EG(=F(=(A=D>(;V(=(F>BGI(;V(>HE();GJEDF($DEEa(V=BC>(V;D(E32GE?<E(;V(<DEEA(
DE3E=CEG( E32GE?<E( ;V( A;>E?>2=C( C=?G( FBOF2GE?<E( 2?( >HE( #)-( c+B??2?J( E>:( =C:\( 455Qd:((
,HE(F>BGI(BFEG(-EDK=?E?>(#<=>>ED2?J("?>EDVED;KE>D2<(#I?>HE>2<(*AED>BDE()=G=D(c-#@
"?#*)d( >E<H?2SBE( VD;K(F=>ECC2>E(G=>=( VD;K(6994@4556( >;(=?=CIbE( >HE(=DE=( V;D( C=?G(
FBDV=<E( GEV;DK=>2;?( DEC=>EG( >;( V=BC>( K;3EKE?>F:( -#@"?#*)( 2F( =?( =G3=?<EG(
AD;<EFF2?J( >E<H?2SBE( V;D( F=>ECC2>E( D=G=D( G=>=\( TH2<H( BFEF( >HE( D=G=D( DE>BD?F( VD;K(
F>=OCE( >=DJE>F(;?( >HE(JD;B?G( >;(JE?ED=>E(=( FED2EF(;V( FBDV=<E(G2FAC=<EKE?>( <H=?JEF(
;3ED(>2KE\(T2>H(=>K;FAHED2<(EVVE<>F(K2>2J=>EG:((
(
PH2CE( ?;>( FAE<2V2<=CCI( GEF2J?EG( >;( 2?3EF>2J=>E( A;>E?>2=C( C=?G( FBOF2GE?<E( GBE( >;(
JD;B?GT=>ED(ABKA2?J\(>HE(V=BC>(F>BGI(2GE?>2V2EG(=DE=F(THEDE(JD;B?G(CE3ECF(GE<C2?EG(
=>(=(D=>E(;V(=O;B>(t(2?<H(AED(IE=D( 2?(=DE=F( c+2JBDE(4@6Uc<dd(>H=>(<;2?<2GE(T2>H(>HE(
JD;B?GT=>ED( GEADEFF2;?F( FEE?( 2?( +2JBDE( 4@67( Y@N:( ,HE( GE<=GE@C;?J( F>BGI( c6994@
4556d( 2?<CBGEG(=( >2KE(;V( DEC=>23ECI( 2?<DE=FEG(JD;B?GT=>ED(ABKA2?J( 2?( >HE($2>I(;V(
);H?ED>(-=Da\(OEV;DE(K;F>(T=>ED(BF=JE(T=F(KE>EDEG:(
(
YEJ2??2?J( 2?( 4554( >HE( $2>I( ;V( );H?ED>( -=Da( <BDOEG( JD;B?GT=>ED( ABKA2?J( =?G(
OEJ=?(KE>ED2?J(BDO=?(T=>ED(BFE:(">(?;T(AD2K=D2CI(DEC2EF(;?(FBDV=<E(T=>ED(FBAAC2EF(
VD;K(>HE()BFF2=?()23ED:(#H=CC;T(=?G(2?>EDKEG2=>E(GEA>H(JD;B?GT=>ED(CE3ECF(2?(>HE(
);H?ED>(-=Da@$;>=>2(=DE=(H=3E(DE<;3EDEG(F2J?2V2<=?>CI\(TH2<H(DEGB<EF(>HE(A;>E?>2=C(
V;D(VB>BDE(FBOF2GE?<E(DEC=>EG(>;(JD;B?GT=>ED(EZ>D=<>2;?(2?(>H=>(=DE=:(

!"N"Y GB9@=DV0;3B)[@02<;K)
0D;B?GT=>ED(SB=C2>I(2?(>HE(#)-P(T=F(<H=D=<>ED2bEG(OI(>HE(%#0#(BF2?J(=?=CIFEF(V;D(
FECE<>EG( TECCF( VD;K( ADE32;BF( 2?3EF>2J=>2;?F\( VD;K( G=>=O=FEF( K=2?>=2?EG( OI( >HE(
$=C2V;D?2=(!EA=D>KE?>(;V(-BOC2<(NE=C>H\($=C2V;D?2=(!EA=D>KE?>(;V(P=>ED()EF;BD<EF\(
=?G( ABOC2<( FBAACI( ABD3EI;DF( VD;K( 69QM@4565:( ( *GG2>2;?=CCI\( JD;B?GT=>ED( F=KACE(
G=>=(<;CCE<>EG(OI(>HE(%#0#(2?(455M(cB?GED(>HE(#>=>E(P=>ED()EF;BD<EF($;?>D;C(Y;=DG(
0*1*(AD;JD=Kd(=?G(455W@4565(T=F(E3=CB=>EG:(($;?F>DB<>2;?(2?V;DK=>2;?(V;D(TECCF(
F=KACEG( 2F( AD;32GEG( 2?(*AAE?G2Z8:( 0D;B?GT=>ED( F=KACE( C;<=>2;?F( =DE(AD;32GEG( 2?(
+2JBDE(4@69(=?G(FBKK=DI(JD;B?GT=>ED(<HEK2F>DI(DEFBC>F(=DE(AD;32GEG(2?(*AAE?G2Z(
8:(
(
=KMBOE,!-#P,6IJQHKIG,IR,9QHEO,]BQSKHZ,5Q[NSKGM,9ESSD",

(
0D;B?GT=>ED(SB=C2>I(2?V;DK=>2;?(VD;K(>HE(%#0#(F>BGI(2F(BFEG(>;[(c6d(2GE?>2VI(F;KE(
;V( >HE( AD2K=DI( <;?F>2>BE?>F( ;V( A;>E?>2=C( <;?<ED?( ADEFE?>( 2?( JD;B?GT=>ED( 2?( >HE(
#)-Pf( c4d(GEF<D2OE( >HE(JE?ED=C( JD;B?GT=>ED( <HEK2F>DI( <H=D=<>ED2F>2<F( V;D(E=<H(;V(
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>HE( V23E( GEV2?EG( HIGD;JE;C;J2<( FBO=DE=Ff( =?G( c7d( AD;32GE( 2?F2JH>F( 2?>;( H;T(
JD;B?GT=>ED(E?>EDF\(K;3EF(>HD;BJH\(=?G(CE=3EF(>HE(HIGD;JE;C;J2<(FIF>EK:(

!"N"Y"/ $0;3B)[@02<;K)-9=4;<;@3=;4)9R)>9;3=;<02)-9=:3B=)
0D;B?GT=>ED(SB=C2>I( 2F(H2JHCI(3=D2=OCE( >HD;BJH;B>( >HE( F>BGI(=DE=(=?G(2F(JE?ED=CCI(
=<<EA>=OCE( V;D( OE?EV2<2=C( BFEF\( =C>H;BJH( <;?F>2>BE?>F( ;V( A;>E?>2=C( <;?<ED?( A;FE(
<H=CCE?JEF(;?(=(C;<=C2bEG(O=F2F(T2>H2?(>HE(F>BGI(=DE=:(#AE<2V2<(<;?GB<>=?<E\(<HC;D2GE\(
G2FF;C3EG(F;C2GF\(?2>D=>E\(=DFE?2<\(O;D;?\(2D;?\(=?G(K=?J=?EFE(=DE(<;?F2GEDEG(T=>ED(
SB=C2>I(<;?F>2>BE?>F(;V(A;>E?>2=C(<;?<ED?( 2?(>HE(#)-P(OE<=BFE(F;KE(F=KACEF( VD;K(
TECCF( EZ<EEGEG( F>=>E( ;D( VEGED=C( DE<;KKE?GEG(;D(K=?G=>;DI( DEJBC=>;DI( F>=?G=DGF(
V;D( GD2?a2?J( T=>ED:( 1B<H( ;V( >HE( G=>=( FBKK=D2bEG( OEC;T( 2F( VD;K( ABOC2<( GD2?a2?J(
T=>ED( FIF>EKF( >H=>( AD;32GE( >DE=>KE?>( >;( DEK;3E( >HEFE( =?G( ;>HED( <;?F>2>BE?>F( ;V(
A;>E?>2=C( <;?<ED?( >;( CE3ECF( OEC;T( =AAC2<=OCE( DEJBC=>;DI( F>=?G=DGF:( ,HE(
<;?<E?>D=>2;?F(ADEFE?>EG(V;D(>HEFE(TECCF(=DE(AD2;D(>;(FB<H(>DE=>KE?>\(F;(=F(>;(=CC;T(
V;D( =( <H=D=<>ED2b=>2;?( ;V( ?=>23E( c;D( =KO2E?>d( JD;B?GT=>ED( SB=C2>I( <;?G2>2;?F:( *CC(
>HEFE( <;?F>2>BE?>F( ;V( A;>E?>2=C( <;?<ED?( ;<<BD( ?=>BD=CCI( 2?( JD;B?GT=>ED\( =C>H;BJH(
?2>D=>E( =CF;( >E?GF( >;( OE( F>D;?JCI( =FF;<2=>EG( T2>H( C=?G( BFE( AD=<>2<EF:( &>HED(
=?>HD;A;JE?2<( <;?F>2>BE?>F( =FF;<2=>EG(T2>H( C=?G(BFE(AD=<>2<EF\( FB<H(=F( DECE=FEF(;V(
VBEC(HIGD;<=DO;?F(=?G(F;C3E?>F\(=CF;(;<<BD(2?(C;<=C2bEG(=DE=F:(
(
"D;?( =?G( K=?J=?EFE( 2?( JD;B?GT=>ED( <;KEF( VD;K( ?=>BD=C( TE=>HED2?J( ;V( K=?I(
<;KK;?( D;<aF:( ,HE( <;?<E?>D=>2;?F( ;V( 2D;?( =?G( K=?J=?EFE( =DE( FE?F2>23E( >;( DEG;Z(
cADEFE?<E(;D(=OFE?<E(;V(;ZIJE?d(=?G(AN(<;?G2>2;?F:(N2JH(2D;?(<;?>E?>(<=?(J23E(=(DEG(
>2?>( >;(T=>ED( =?G(H2JH(K=?J=?EFE( <;?>E?>( <=?( V;DK(=( <H=D=<>ED2F>2<( OC=<a@<;C;DEG(
GEA;F2>( >H=>( J23EF( T=>ED( =?( B?ACE=F=?>( >=F>E( =?G( =AAE=D=?<E( =>( H2JH( AN( 2?( >HE(
ADEFE?<E( ;V( ;ZIJE?( =?G( <=DO;?=>E( ;D( F2C2<=>E:( *O;B>( M7( AED<E?>( ;V( >HE( F=KACEF(
=?=CIbEG( V;D( 2D;?( H=G( <;?<E?>D=>2;?F( JDE=>ED( >H=?( ;D( ESB=C( >;( >HE( FE<;?G=DI(
K=Z2KBK( <;?>=K2?=?>( CE3EC( c#1$/d( ;V( 755( BJm/\( =?G( =O;B>( Q7( AED<E?>( ;V( >HE(
F=KACEF(=?=CIbEG(V;D(K=?J=?EFE(ESB=CEG(;D(EZ<EEGEG(>HE(#1$/(;V(L5(BJm/:((
(
*DFE?2<( 2F( FEK2KE>=CC2<( ECEKE?>( >H=>( 2F( >=F>ECEFF\( ;G;DCEFF( =?G( 2>F( ADEFE?<E( 2?(
JD;B?GT=>ED( 2F( K;F>( <;KK;?CI( =FF;<2=>EG( T2>H( FBCV2GE( =?G( VEDD;K=?J=?EFE(
K2?ED=CF\( A=D>2<BC=DCI( 2?( JE;>HEDK=C( =?G( H2JHCI( E3=A;D=>EG( T=>ED:( 1=?K=GE(
F;BD<EF( ;V( =DFE?2<( T;;G( ADEFED3=>23EF\( AEF>2<2GEF( =?G( 2?( >HE( FEK2<;?GB<>;D(
2?GBF>DI:( *AAD;Z2K=>ECI( 64( AED<E?>( ;V( >HE( F=KACEF( =?=CIbEG( V;D( =DFE?2<( H=G(
<;?<E?>D=>2;?F(JDE=>ED(>H=?(;D(ESB=C(>;(>HE(1$/(;V(65(BJm/f(=O;B>(75(AED<E?>(;V(>HE(
F=KACEF( <;CCE<>EG( VD;K( TECCF( 2?( >HE( P2?GF;D( =?G( $;>=>2( HIGD;JE;C;J2<( FBO=DE=F(
EZ<EEGEG(>HE(=DFE?2<(1$/:((
(
Y;D;?( 2F( ?=>BD=CCI( ;<<BDD2?J( 2?( K=?I( K2?ED=CF( =?G( D;<aF\( 2?<CBG2?J( >;BDK=C2?E\(
2J?E;BF( D;<aF( =?G( E3=A;D=>E( K2?ED=CF( FB<H( =F( O;D=Z\( =?G( 2F( =CF;( <;KK;?CI(
=FF;<2=>EG( T2>H( JE;>HEDK=C( T=>ED( =?G( >HEDK=C( FAD2?JF:( ( Y;D;?( <=?( =CF;( ;<<BD( 2?(
T=F>ET=>ED( T2>H( <CE=?2?J( =JE?>F( <;?>=2?2?J( O;D;?:( Y;D;?( <;?<E?>D=>2;?F( TEDE(
EZ<EEGEG(;D(ESB=CEG(DEJBC=>;DI(F>=?G=DGF(2?(Q(AED<E?>(;V(>HE(F=KACEF(=?=CIbEG:((
(
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'2>D=>E\( FAE<2V2<( <;?GB<>=?<E\( =?G( <HC;D2GE( 3=CBEF( TEDE( JDE=>ED( >H=?( ;D( ESB=C( >;(
DEJBC=>;DI(F>=?G=DGF(2?(;?CI(=O;B>(4(AED<E?>(;V(>HE(F=KACEF(=?=CIbEG:('2>D=>E(c'&7d(
2F( O;>H( GED23EG( VD;K( K=?K=GE( =?G( ?=>BD=C( F;BD<EF\( =?G( 2F( ;?E( ;V( >HE( K;F>(
VDESBE?>CI( 2GE?>2V2EG( <;?F>2>BE?>F( ;V( <;?<ED?( 2?( JD;B?GT=>ED:( '=>BD=C( F;BD<EF( ;V(
?2>D=>E( 2?<CBGE( >HE( =>K;FAHEDE( =?G( GE<;KA;F2>2;?( ;V( ;DJ=?2<( K=>ED2=C\( =?G(
K=?K=GE( F;BD<EF( 2?<CBGE( VED>2C2bEDF\( FEA>2<( >=?a( EVVCBE?>\( CE=a2?J( FETEDF\( =?G(
=>K;FAHED2<( GEA;F2>2;?( ;V( ?2>D;JE?( EK2FF2;?F:( &?CI( 4( ;V( >HE( 94( JD;B?GT=>ED(
F=KACEF( =?=CIbEG( V;D( ?2>D=>E( =F( ?2>D;JE?( EZ<EEGEG( ;D( ESB=CEG( >HE( ?2>D=>E( 1$/( ;V(
65KJm/:( &?( >HE( O=F2F( ;V( ?2>D=>E( <;?<E?>D=>2;?( 2?( >HE( %AC=?G( FBO=DE=\( ?2>D=>E(
<;?<E?>D=>2;?F( JDE=>ED( >H=?( 6( KJm/( 2?( >HE( P2?GF;D( =?G( $;>=>2( HIGD;JE;C;J2<(
FBO=DE=F( =DE( <;?F2GEDEG( =?>HD;A;JE?2<:( ,HE( KEG2=?( <;?<E?>D=>2;?( ;V( ?2>D=>E( 2?(
FH=CC;T(P2?GF;D(=?G($;>=>2(FBO=DE=(TECCF(T=F(5:9(=?G(M:M(KJm/\(DEFAE<>23ECI(=?G(2?(
GEEAED(TECCF(>HE(KEG2=?(<;?<E?>D=>2;?F(TEDE(5:4(=?G(6:5(KJm/(DEFAE<>23ECI:((
(
PH2CE(<;?<E?>D=>2;?F(;V(<HC;D2GE(=?G(FAE<2V2<(<;?GB<>=?<E(=DE(ADEG;K2?=?>CI(TECC(
OEC;T( FE<;?G=DI( GD2?a2?J( T=>ED( F>=?G=DGF\( <;?<E?>D=>2;?F( ;V( >HEFE( >T;(
<;?F>2>BE?>F( =AAE=D( >;( OE( 2?<DE=F2?J( T2>H( >2KE( 2?( >HE( #)-P( c+2JBDE( 4@45d:( ,HE(
FAE<2V2<( <;?GB<>=?<E( ;D( <;?GB<>232>I( ;V( =?( ECE<>D;CI>E( F;CB>2;?( 2F( =(KE=FBDE( ;V( 2>F(
=O2C2>I( >;( <;?GB<>( ECE<>D2<2>I\( =?G( =F( >HE( 2;?( <;?<E?>D=>2;?( 2?<DE=FEF( F;( G;EF( >HE(
FAE<2V2<(<;?GB<>=?<E:(,HE(B?2>(;V(KE=FBDE(V;D(FAE<2V2<(<;?GB<>=?<E(2F(K2<D;@F2EKE?F(
AED( <E?>2KE>ED( cB#m<Kd\( =?G( >HE( KE=FBDE( ;V( FAE<2V2<( <;?GB<>=?<E( <=?( OE( BFEG( >;(
HECA( EF>2K=>E( >HE( >;>=C( G2FF;C3EG( F;C2GF( <;?>E?>:( #AE<2V2<( <;?GB<>=?<E( H=F( =(
K=Z2KBK(DE<;KKE?GEG(FE<;?G=DI(1$/(;V(955(B#m<K:('E=DCI(>HDEE@SB=D>EDF(;V(>HE(
77( TECCF( T2>H( T=>ED( SB=C2>I( DE<;DGF( FA=??2?J( 45( IE=DF( ;D( K;DE( H=G( 2?<DE=FEG(
FAE<2V2<(<;?GB<>=?<E(;3ED(>2KE\(=?G(=O;B>(H=CV(;V(>H;FE(TECCF(=CF;(FH;TEG(2?<DE=FEF(
;V(K;DE(>H=?(65(AED<E?>(F2?<E(V2DF>(OE2?J(F=KACEG:(
(
=KMBOE,!-!X,5NEJKRKJ,+IGUBJHQGJE,QGU,+TSIOKUE,&OEGU,6KGED",,

$HC;D2GE( ;<<BDF( ?=>BD=CCI( 2?( JD;B?GT=>ED( VD;K( >HE(TE=>HED2?J( =?G( G2FF;CB>2;?( ;V(
FEG2KE?>=DI(D;<aF(=?G(E3=A;D2>EF( cF=C>(GEA;F2>Fd\(=?G( 2?( V;FF2C( F=C2?E(JD;B?GT=>ED(
OBD2EG(2?(K=D2?E(FEG2KE?>F:(#E=T=>ED(2?>DBF2;?(2F(=?;>HED(3EDI(<;KK;?(F;BD<E(;V(
<HC;D2GE( 2?( JD;B?GT=>ED( O=F2?F( >H=>( =DE( <;??E<>EG( >;( FE=T=>ED( O;G2EF:(
*?>HD;A;JE?2<( F;BD<EF( ;V( <HC;D2GE( <;KK;?CI( 2?<CBGE( K=?BV=<>BD2?J\( A;TED(
JE?ED=>2;?\( C=?GV2CC( CE=<H=>E\( =?G( T=F>ET=>ED:( $HC;D2GE( <;?<E?>D=>2;?F( 2?<DE=FEG(
F2K2C=DCI(2?(=O;B>(>T;@>H2DGF(;V(>HE(TECCF\(=?G(`BF>(K;DE(>H=?(H=CV(2?<DE=FEG(OI(K;DE(
>H=?( 65( AED<E?>:(';>( =CC(TECCF( H=G( 2?<DE=FEF[( =(K;DE( >H=?( 65( AED<E?>( GE<DE=FE( 2?(
<;?<E?>D=>2;?(T=F(KE=FBDEG(2?(6L(AED<E?>(;V(>HE(TECCF(V;D(FAE<2V2<(<;?GB<>=?<E(=?G(
75(AED<E?>(V;D(<HC;D2GE:((
(
,HE( JDE=>EF>( 2?<DE=FEF( 2?( <;?<E?>D=>2;?F( ;V( FAE<2V2<( <;?GB<>=?<E\( <HC;D2GE( ;D( O;>H(
TEDE(2?(TECCF(C;<=>EG(2?(>HE(32<2?2>I(;V(>HE(<2>2EF(;V();H?ED>(-=Da(=?G($;>=>2(c+2JBDE(
4@45d:( -;FF2OCE( <=BFEF( ;V( >HE( 2?<DE=FEG( FAE<2V2<( <;?GB<>=?<E( =?G( <HC;D2GE( 2?<CBGE(
JD;B?GT=>ED(B?GEDVC;T(;V(H2JH(G2FF;C3EG(F;C2GF(<;?<E?>D=>2;?(JD;B?GT=>ED(ADEFE?>(
=C;?J( >HE( );GJEDF( $DEEa( V=BC>( b;?E\( H2F>;D2<( 2DD2J=>2;?( DE>BD?( VC;T\( FEA>2<( >=?a(
EVVCBE?>( ;D( CE=aI( FETED( A2AEF:( !EA>H@GEAE?GE?>( HIGD;C;J2<\( <HEK2<=C( =?G( 2F;>;A2<(
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G=>=( =DE( ?EEGEG( >;( OE>>ED( B?GEDF>=?G( >HE( <=BFE( ;V( >HE( 2?<DE=FEG( FAE<2V2<(
<;?GB<>=?<E(=?G(<HC;D2GE(<;?<E?>D=>2;?F:(
(
,HE( #)-P( <;?>=2?F( =( ?BKOED( ;V( <BDDE?>CI@DEJBC=>EG( <;?>=K2?=?>( DECE=FE( F2>EF(
c+2JBDE(4@46d:(,HEFE(2?<CBGE(CE=a2?J(B?GEDJD;B?G(>=?aF(VD;K(J=F;C2?E(=?G(F;C3E?>(
F>;D=JE\( C=?G( G2FA;F=C( =?G( K2C2>=DI( V=<2C2>2EF:( ,HEFE( DECE=FEF\( K=?I( ;V( TH2<H( =DE(
B?GED( =<>23E( <CE=?BA( ;DGED( OI( >HE( #>=>E( P=>ED( )EF;BD<EF( =?G( )EJ2;?=C( P=>ED(
XB=C2>I( $;?>D;C( Y;=DGF\( 2?<CBGE( AE>D;CEBK( =?G( <HC;D2?=>EG( F;C3E?>( <;?>=K2?=?>F(
=?G( KE>=CF( =DE( JE?ED=CCI( =DE( ;V( C2K2>EG( =DE=C( EZ>E?>\( =C>H;BJH( 2KA=<>F( >;( T=>ED@
FBAACI( TECCF( VD;K( =( ?BKOED( ;V( F2>EF( H=3E( ;<<BDDEG( T2>H2?( >HE( F>BGI( =DE=:( ,HE(
#P)$Y( 0*1*( -D2;D2>I( Y=F2?( -D;`E<>( F>BGI( ;V( >HE( ';D>H( #=?( +D=?<2F<;( Y=I(
0D;B?GT=>ED(Y=F2?F(E3=CB=>EG( 2?;DJ=?2<(=?G(;DJ=?2<(<;?F>2>BE?>F( 2?(JD;B?GT=>ED:(
#;KE( ;V( >HE( U9( ABOC2<@FBAACI( TECCF( F=KACEG( H=G( C;T@CE3EC( GE>E<>2;?F( ;V( 3;C=>2CE(
;DJ=?2<( <;KA;B?GF( c_&$Fd( =?G( AEF>2<2GEF\( OB>( =CC( GE>E<>2;?F( TEDE( F2J?2V2<=?>CI(
OEC;T(>HE(<;?>=K2?=?>gF(DEFAE<>23E(1$/F(ceBC;?J;Fa2\(4565d:(
(
,=KMBOE,!-!#,+IGHQ[KGQGH,'ESEQDE,5KHEDY,2SQG,/OEQ",

!"N"Y"! GB9@=DV0;3B)[@02<;K)-2044<R<:0;<9=)1K)*@10B30)
0D;B?GT=>ED( <H=D=<>ED2F>2<F( 2?( >HE( V23E(HIGD;JE;C;J2<( FBO=DE=F( 2?( >HE( #)-P(H=3E(
OEE?(<C=FF2V2EG(;?(>HE(O=F2F(;V(JD;B?GT=>ED(SB=C2>I(G=>=(=?=CIFEF:(*F(JD;B?GT=>ED(
VC;TF(>HD;BJH(>HE(FBOFBDV=<E\(2>(=FFBKEF(=(<H=D=<>ED2F>2<(<HEK2<=C(<;KA;F2>2;?(=F(=(
DEFBC>(;V( 2?>ED=<>2;?(T2>H(>HE(=SB2VED(K=>D2Z(cF;C2Gd(K=>ED2=CF(=?G(CE?J>H(;V(>2KE(2?(
>HE( FBOFBDV=<E:( ( ,IA2<=CCI\( >HE( C;?JED( >HE( JD;B?GT=>ED( VC;TF( =C;?J( =( A=>HT=I(
V;CC;T2?J( >HE( HIGD=BC2<( JD=G2E?>( cJD;B?GT=>ED( VC;TA=>Hd( 2?( <;?>=<>( T2>H( =?G(
VC;T2?J( >HD;BJH( >HE( =SB2VED( K=>D2<( K=>ED2=CF\( >HE( H2JHED( >HE( G2FF;C3EG( F;C2GF(
<;?<E?>D=>2;?F(=?G(K=`;D(<;?F>2>BE?>(<;?<E?>D=>2;?F:(,H2F(O=F2<(AHE?;KE?;?(HECAF(
EZAC=2?( THI( 2>( 2F( <;KK;?( >;( V2?G( H2JHED( G2FF;C3EG( F;C2GF( <;?<E?>D=>2;?F( 2?(
JD;B?GT=>ED(T2>H( GEA>H:( ,HE( >EDK( JD;B?GT=>ED( <C=FF2V2<=>2;?( 2F( BFEG( >;( GEF<D2OE(
>HE( O;G2EF( ;V( JD;B?GT=>ED\( ;D( 2?( >H2F( <=FE( >;( HECA( GEV2?E( HIGD;JE;C;J2<( FBO=DE=F\(
>H=>( G2VVED( 2?( >HE2D( K=`;D( <HEK2<=C( <;KA;F2>2;?( ;?( >HE( O=F2F( ;V( K=`;D( <;?F>2>BE?>(
<;?<E?>D=>2;?F:((
(
!2=JD=KF(GEA2<>2?J(>HE(DEC=>23E(AD;A;D>2;?(V;D(JD;B?GT=>ED(SB=C2>I(<;?F>2>BE?>F(=DE(
AD;32GEG( 2?( *AAE?G2Z( :( ,HE( V;CC;T2?J( FBKK=D2bEF( >HE( JE?ED=C( JD;B?GT=>ED(
<C=FF2V2<=>2;?(;V(>HE(V23E(HIGD;JE;C;J2<(FBO=DE=F[(
6: %AC=?GF(

• 12ZEG(<=>2;?@O2<=DO;?=>E(=?G(<=C<2BKmK=J?EF2BK(O2<=DO;?=>E(>IAE(((
• 1E=?(G2FF;C3EG(F;C2GF(<;?<E?>D=>2;?(;V(775(KJm/((

4: _=CCEI((
• !;K2?=?>CI( <;?>=2?F( K2ZEG( <=>2;?@O2<=DO;?=>E( JD;B?GT=>ED( >IAEd( T2>H(

DEC=>23ECI(H2JHED(F;G2BK(
• 1EG2=?(G2FF;C3EG(F;C2GF(<;?<E?>D=>2;?(;V(794(KJm/((

7: P2?GF;D((
• !;K2?=?>CI( =( K2ZEG( <=>2;?@O2<=DO;?=>E( =?G( F;G2BK@O2<=DO;?=>E( >IAE(

JD;B?GT=>ED((
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• 1EG2=?(G2FF;C3EG(F;C2GF(<;?<E?>D=>2;?(;V(746(KJm/((
M: $;>=>2(

• 12ZEG(<=>2;?@O2<=DO;?=>E(=?G(F;G2BK@O2<=DO;?=>E(>IAE(JD;B?GT=>ED(
• 1EG2=?(G2FF;C3EG(F;C2GF(<;?<E?>D=>2;?(;V(7W4(KJm/((

L: P2CF;?(0D;3E(HIGD;JE;C;J2<((
• $=C<2BK@O2<=DO;?=>E(=?G(K2ZEG(<=>2;?@O2<=DO;?=>E(>IAE(JD;B?GT=>ED((
• !2FF;C3EG(F;C2GF(<;?<E?>D=>2;?F(CEFF(>H=?(755(KJm/((

(

!"N"Y"A GB9@=DV0;3B)]9C3M3=;)5=R3BB3D)RB9M)$0;3B)[@02<;K)
70;0)

*( JD;B?GT=>ED( VC;TA=>H( 2F( >HE( D;B>E( >H=>(T=>ED(K;CE<BCEF( V;CC;T( VD;K( =( A;2?>( ;V(
2?V2C>D=>2;?( 2?>;( >HE(JD;B?G\( >HD;BJH( >HE( FBOFBDV=<E( 2?>;(=?(=SB2VED(=?G(BC>2K=>ECI(
E2>HED( DEK=2?2?J( 2?( C;?J@>EDK( F>;D=JE( ;D( G2F<H=DJ2?J( >;( >HE( FBDV=<E( =>( =( F>DE=K\(
FAD2?J\(TE>C=?G(;D(TECC:("?(=GG2>2;?(>;(>HE(JE?ED=C(JD;B?GT=>ED(>IAE(<C=FF2V2<=>2;?F(
GEF<D2OEG(2?(>HE(ADE<EG2?J(FE<>2;?\(;>HED(T=>ED(SB=C2>I(<;?F>2>BE?>F(<=?(OE(BFEG(=F(
>D=<EDF( >;( 2?VED( JD;B?GT=>ED( VC;TA=>HF\( =F( TECC( =F( DE<H=DJE( =?G( G2F<H=DJE(
<H=D=<>ED2F>2<F:( #;KE( ;V( >HE( K;DE( D;OBF>( =?G( F;AH2F>2<=>EG( >D=<EDF( =DE( >H;FE( >H=>(
AD;32GE( 2?V;DK=>2;?( ;?( >HE( =AAD;Z2K=>E( =JE( ;V( JD;B?GT=>EDF\( 2?<CBG2?J( F>=OCE(
E?32D;?KE?>=C(2F;>;AEF(=?G(>D2>2BK:((,HE(%#0#(E3=CB=>EG(>HE(JE?ED=C(T=>ED(SB=C2>I(
<;?F>2>BE?>F(2?(<;?`B?<>2;?(T2>H(F>=OCE(2F;>;AE(=?G(>D2>2BK(G=>=(VD;K(JD;B?GT=>ED(
F=KACEF( >;( GE3EC;A( >HE( V;CC;T2?J( JE?ED=C( FBKK=DI( ;V( JD;B?GT=>ED( K;3EKE?>(
T2>H2?(>HE(-C=?(*DE=:(
(
*F( G2F<BFFEG( 2?( ADE32;BF( FE<>2;?F\( JD;B?GT=>ED( VC;TF( JE?ED=CCI( VD;K( >HE( E=F>( >;(
TEF>( VD;K(>HE(%AC=?GF(=?G(_=CCEI(FBO=DE=F( 2?>;( >HE(P2?GF;D(=?G($;>=>2(FBO=DE=F\(
G2F<H=DJ2?J( 2?>;( FAD2?JF\( F>DE=KF( =?G( TECCF( =?G( V2?=CCI( 2?>;( >HE( /=JB?=( GE( #=?>=(
);F=(c+2JBDE(4@44d:(,HE();GJEDF($DEEa(V=BC>(b;?E(<;KAD2F2?J(>HE(O;B?G=DI(OE>TEE?(
>HE($;>=>2@P2?GF;D(FBO=DE=F(=?G(>HE(%AC=?G@_=CCEI(FBO=DE=F\(=?G(=?(B??=KEG(V=BC>(
E=F>(;V(>HE(#EO=F>;A;C(V=BC>(2?(>HE($;>=>2(FBO=DE=(=AAE=D(>;(V;DK(=>(CE=F>(A=D>2=C(2V(?;>(
TH;CE( O=DD2EDF( >;( VC;T:( ,HEFE( V=BC>F( =CF;( H=3E( >HE( A;>E?>2=C( >;( 2KA=D>( H2JHED(
G2FF;C3EG(F;C2GF(=?G(O;D;?(>;(JD;B?GT=>ED(>HD;BJH(GEEA(<2D<BC=>2;?:(">(=CF;(=AAE=DF(
>H=>(GEEA(JD;B?GT=>ED( VC;TA=>HF( =CF;( >D=3EDFE( E=F>( >;(TEF>( =<D;FF( >HE($;>=>2( =?G(
AEDH=AF(P2?GF;D(FBO=DE=F:(,HE(P2CF;?(0D;3E(FBO=DE=(H=F(DEC=>23ECI(C;T(G2FF;C3EG(
F;C2GF( =?G( =AAE=DF( V=2DCI( FEA=D=>EG( VD;K( >HE( ;>HED( HIGD;JE;C;J2<( B?2>F( =?G(
JD;B?GT=>ED(VC;TF(TEF>(>;(E=F>(>;T=DGF(>HE(/=JB?=(GE(#=?>=();F=:(
(
=KMBOE,!-!!,3ZUOIMEISIMKJ,+IGJENHBQS,@IUES,IR,HTE,2SQG,/OEQ",

!"S *,(O%-')$%&'()
,H2F(FE<>2;?(AD;32GEF(=( DEJ2;?=C(GEF<D2A>2;?(;V( >HE(AD2K=DI(FBDV=<E(T=>ED( VE=>BDEF(
T2>H2?(>HE(-C=?(=DE=:(

!"S"/ *@BR0:3)$0;3B)*K4;3M)0=D)$0;3B)E9D<34)
*F( ?;>EG( 2?( ADE32;BF( FE<>2;?F\( >HE( -C=?( *DE=( 2F(K;F>CI(T2>H2?( >HE(K2GGCE( )BFF2=?(
)23ED( GD=2?=JE( O=F2?( =?G( 2?<CBGEF( >HDEE( K=2?( GD=2?=JE( FBOO=F2?F( O=FEG( ;?( >HE(
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'=>2;?=C(NIGD;JD=AI(!=>=FE>( c'N!d\( >H=>( <;CCE<>23ECI( <;3ED(=?(=DE=(;V(4L6(FSB=DE(
K2CEF:((,HEFE(>HDEE(K=2?(GD=2?=JE(FBOO=F2?(=DE=F(=DE(?=KEG(V;D(>HE(K=2?(F>DE=KF(2?(
E=<H( =DE=[( 1=Da( PEF>( $DEEa\( #=?>=( );F=( $DEEa\( =?G( /=JB?=( GE( #=?>=( );F=:( ( ,HE(
GD=2?=JE( FBOO=F2?F( =DE( FH;T?( ;?( +2JBDE( 4@47\( =C;?J(T2>H( ;>HED(K=`;D( =?G(K2?;D(
>D2OB>=DI( F>DE=KF( c#2KCEI( =?G( $=DFTECC\( 4559dd:( ( ,HE( -C=?( *DE=( =CF;( <;?>=2?F(
?BKED;BF(?=>BD=C(=?G(K=?@K=GE(FBDV=<E(T=>ED(O;G2EF\(2?<CBG2?J(FK=CC(C=aEF\(A;?GF(
=?G( TE>C=?G( =DE=F:( ,HE( V;CC;T2?J( FE<>2;?F( GEF<D2OE( >HEFE( GD=2?=JE( FBOO=F2?F\( =F(
TECC(=F(;>HED(F2J?2V2<=?>(FBDV=<E(T=>ED(VE=>BDEF(T2>H2?(>HE(-C=?(*DE=:(
(
,=KMBOE,!-!8,5BCVQHEODTEUDY,@Q^IO,5HOEQ[DY,QGU,5HOEQ[,1QMED,KG,HTE,2SQG,
/OEQ",

!"S"/"/ ]0BT)$34;)-B33T)
,HE( 1=Da( PEF>( $DEEa( GD=2?=JE( FBOO=F2?( <;3EDF( UW( FSB=DE( K2CEF( 2?( >HE( ?;D>HED?(
-C=?(*DE=:(1=Da(PEF>($DEEa(c+2JBDE(4@47d\(H=F(=(49:9(K2CE@C;?J(<H=??EC(;D2J2?=>2?J(
=>( =?( =C>2>BGE( ;V( 6\944( VEE>( 2?( >HE( 1=I=<=K=F( 1;B?>=2?F\( <C;FE( >;( >HE(
?;D>HE=F>ED?K;F>(-C=?(*DE=:((
(
,HE(K=2?( <H=??EC( ;V(1=Da(PEF>($DEEa( 2F(AEDE??2=C( >HD;BJH;B>(KB<H(;V( 2>F( CE?J>H(
c#2KFCEI( =?G( $=DFTECC\( 4559d\( H=32?J( FBKKED( VC;TF( K=2?>=2?EG( OI( ?BKED;BF(
FAD2?JF( ?E=D( >HE( HE=GT=>EDF:(1;F>( ;V( >HE(K=2?( <H=??EC( 2F( 2?( 2>F( ?=>BD=C( F>=>E( =?G(
KB<H(;V(>HE(D2A=D2=?(3EJE>=>2;?(=G`=<E?>(>;(>HE(1=Da(PEF>($DEEa(<H=??EC\(=F(TECC(=F(
>HE(<DEEa(OEG\(2F(B?GE3EC;AEG(=?G(<H=D=<>ED2F>2<(;V(?=>BD=C(<H=??EC(<;?G2>2;?F:(#;KE(
>D2OB>=D2EF( ;V( 1=Da( PEF>( $DEEa( =DE( AEDE??2=C\( OB>( K;F>( =DE( E2>HED( EAHEKED=C( ;D(
2?>EDK2>>E?>(=?G(OE<;KE(GDI(GBD2?J(C=>E(FAD2?J(>;(E=DCI(V=CC:(

!"S"/"! *0=;0)(940)-B33T)
,HE( #=?>=( );F=( $DEEa( Y=F2?( 2F( =( QQ( FSB=DE(K2CE( GD=2?=JE( =DE=( 2?( >HE( <E?>D=C( =?G(
E=F>ED?( -C=?( *DE=( c+2JBDE( 4@47d:( #=?>=( );F=( $DEEa\( >HE( K=2?( F>DE=K( 2?( >HE( #=?>=(
);F=( $DEEa( Y=F2?\( 2F( =( 44( K2CE@C;?J( <H=??EC( VC;T2?J( 2?( =( TEF>EDCI( G2DE<>2;?( VD;K(
GD=2?=JE(G232GEF( 2?( >HE(1=I=<=K=F(=?G(#;?;K=(1;B?>=2?F\( >;( 2>F( <;?VCBE?<E(T2>H(
>HE(/=JB?=(GE(#=?>=();F=(GD=2?=JE(<H=??EC:(,HE(F;BD<E(;V(#=?>=();F=($DEEa(=>(=?(
=C>2>BGE( ;V( 6\9M5( VEE>\( 2F( <C;FE( >;( >HE( 4\Q75( VEE>( FBKK2>( ;V( N;;G( 1;B?>=2?\( >HE(
H2JHEF>(A;2?>(2?(>HE(-C=?(*DE=:(
(
#=?>=();F=($DEEa(;D2J2?=>EF(2?(F>EEA(>EDD=2?(;V(>HE(1=I=<=K=F(1;B?>=2?F\(=?(=DE=(;V(
K;F>CI(?=>BD=C(3EJE>=>23E(<;3ED:(,HE(K2GGCE(#=?>=();F=($DEEa(GD=2?=JE(<D;FFEF(>HE(
$2>I(;V( #=?>=();F=\( =?G(=G`=<E?>( =JD2<BC>BD=C( C=?GF\(THEDE=F( >HE( C;TED( #=?>=();F=(
$DEEa( GD=2?=JE( >D=3EDFEF( K=2?CI( =JD2<BC>BD=C( C=?G:( ,HD;BJH( >HE( BDO=?2bEG( <2>I(
C=?GF<=AE\( #=?>=( );F=( $DEEa( VC;TF( 2?( =?( E?J2?EEDEG( <H=??EC( T2>H( <;?<DE>E( ;D(
E=D>HE?( EKO=?aKE?>F:( ,HE( BAAED( #=?>=( );F=( $DEEa( =?G( 2>F( >D2OB>=DI\( 1=>=?b=F(
$DEEa\( =DE( AEDE??2=C( F>E=KF( >H=>( <=DDI( G2K2?2FHEG( VC;TF( 2?( C=>E( FBKKED( =?G( V=CC:(
&>HED( #=?>=();F=($DEEa( >D2OB>=D2EF( JE?ED=CCI( H=3E( E?J2?EEDEG( <H=??ECF( =?G( VC;TF(
=DE(2?>EDK2>>E?>(c#2KCEI(=?G($=DFTECC\(4559d:(
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!"S"/"A 80L@=0) D3) *0=;0) (940^) >3B<?J3B02) *;B30M4) 0=D)
7B0<=0L34)

,HE(/=JB?=(GE(#=?>=();F=(Y=F2?(2F(=?(UU(FSB=DE(K2CE(=DE=(GD=2?EG(OI(>HE(/=JB?=(GE(
#=?>=();F=(<H=??EC\(BAF>DE=K(;V(>HE(#=?>=();F=($DEEa(>D2OB>=DI\(c+2JBDE(4@6Ud:(,HE(
p/=JB?=( GE( #=?>=( );F=q( =CF;( DEVEDF( >;( >HE( JE?ED=C( =DE=( ;V( TE>C=?GF\( A;?GF\( =?G(
3ED?=C( A;;CF( T2>H2?( >HE( =DE=( ;V( >HE( 655@IE=D( VC;;GAC=2?( FBDD;B?G2?J( >HE( K=2?(
/=JB?=(GE(#=?>=();F=(<H=??EC(c+2JBDE(4@47d:(,HE(/=JB?=(GE(#=?>=();F=(<H=??EC(=?G(
VC;;GAC=2?( >;JE>HED( V;DK( =( ?=>BD=C( ;3EDVC;T( O=F2?( <;??E<>2?J( #=?>=( );F=( $DEEa\(
1=Da(PEF>($DEEa\(=?G( >HE(FK=CCED(<DEEaF( 2?( >HE(-C=?(*DE=(T2>H( >HE()BFF2=?()23ED:(
,HE( ;3EDVC;T( O=F2?\( =AAD;Z2K=>ECI( GEV2?EG( OI( >HE( 655@IE=D( VC;;GAC=2?\( H=F( >HE(
G2F>2?<>2;?( ;V( OE2?J( >HE( FE<;?G( C=DJEF>( VDEFHT=>ED( TE>C=?G( =DE=( 2?( >HE( <;=F>=C(
?;D>HED?($=C2V;D?2=( DEJ2;?\( =?G( 2F(3=CBEG(=F(=?( 2KA;D>=?>(E<;C;J2<=C( DEF;BD<E:(,HE(
/=JB?=(GE(#=?>=();F=(<H=??EC(GD=2?F( >HE( F;B>HED?(=?G(F;B>HTEF>ED?(=DE=F(;V( >HE(
-C=?(*DE=:(
(
,HE( /=JB?=( GE( #=?>=( );F=( <H=??EC( ;D2J2?=>EF( =>( =?( =C>2>BGE( ;V( 4W5( V>( =FC\(TEF>( ;V(
$;>=>2(=?G(<C;FE( >;( >HE(F;B>HED?(O;B?G=DI(;V( >HE(-C=?(=DE=(c+2JBDE(4@47d:(1B<H(;V(
>HE(/=JB?=(GE(#=?>=();F=(BAF>DE=K(;V( >HE(1=Da(PEF>($DEEa( `B?<>BDE( 2F(OEC;T(=?(
=C>2>BGE(;V(L5(V>(*#/:(#=?>=();F=($DEEa\(TH2<H(2F(?;>(2?<CBGEG(2?(>HE(/=JB?=(GE(#=?>=(
);F=(GD=2?=JE(FBOO=F2?\(2F(>HE(C=DJEF>(>D2OB>=DI(>;(>HE(/=JB?=(GE(#=?>=();F=:(&>HED(
2KA;D>=?>(/=JB?=(GE( #=?>=();F=( >D2OB>=D2EF( 2?<CBGE($;AEC=?G($DEEa\($D=?E($DEEa\(
N2?EO=BJH( $DEEa\( +23E( $DEEa\( $;CJ=?( $DEEa\( 0;FF=JE( $DEEa\( P=FH;E( $DEEa\( =?G(
);FEC=?G( $DEEa( c+2JBDE( 4@4Ud:( $;AEC=?G( $DEEa( =?G( $D=?E( $DEEa( H=3E( FH;D>(
AEDE??2=C( DE=<HEF( c#2KCEI(=?G($=DFTECC\( 4559d(GD=2?2?J( >HE(#;?;K=(1;B?>=2?F( 2?(
>HE( F;B>HE=F>ED?( A=D>( ;V( >HE( #=?>=( );F=( -C=2?( F>BGI( =DE=:( $;AEC=?G( $DEEa( 2F(
AEDE??2=C( 2?( 2>F( BAAED( FE<>2;?F\( OE<;KEF( 2?>EDK2>>E?>( =F( 2>( VC;TF(TEF>T=DG( =<D;FF(
>HE( =CCB32=C( V=?( E=F>( ;V( );H?ED>( -=Da\( =?G( 2F( K;F>CI( <H=??EC2bEG( =F( 2>( <;?>2?BEF(
VC;T2?J(TEF>T=DG(>HD;BJH(>HE();H?ED>(-=Da(=?G($;>=>2(OEV;DE(`;2?2?J(>HE(/=JB?=(GE(
#=?>=();F=(=>(=?(=C>2>BGE(;V(94(VEE>:(
(
,HE(K=2?( <H=??EC( ;V( >HE( /=JB?=( GE( #=?>=( );F=( ;D2J2?=>EF(TEF>( ;V( $;>=>2\( 2?( <C;FE(
AD;Z2K2>I(>;(>HE(F;B>HED?(O;B?G=DI(;V(>HE(-C=?(*DE=:(,HE(/=JB?=(GE(#=?>=();F=(=?G(
2>F(>D2OB>=D2EF(GD=2?(>HE(#;?;K=(1;B?>=2?F(>;(>HE(E=F>(=?G(>HE(F;B>HED?(A=D>(;V(>HE(
-C=?(*DE=:(!;T?F>DE=K(;V( >D2OB>=DI( `B?<>2;?F\( >HE(/=JB?=(GE(#=?>=();F=( 2F( =(3EDI(
C;T(JD=G2E?>(GD=2?=JE(?E>T;Da(GEV2?EG(OI(F>D=2JH>(=?G(E?J2?EEDEG(<H=??ECF\(<=?=CF\(
=?G( GD=2?=JE( G2><HEF( >HD;BJH( BDO=?2bEG( =?G( =JD2<BC>BD=CCI( GE3EC;AEG( C=?GF:( ,HE(
/=JB?=( GE( #=?>=( );F=( K=2?( <H=??EC( 2F( AEDE??2=C\( =C>H;BJH( FBKKED( VC;TF( <=?( OE(
SB2>E(FK=CC:(,D2OB>=D2EF(;V(>HE(/=JB?=(GE(#=?>=();F=(=DE(AD2K=D2CI(EAHEKED=C:(

!"S"/"N $0;3B)E9D<34)
,HE(-C=?(*DE=(2?<CBGEF(M57(AEDK=?E?>(=?G(FEK2@AEDK=?E?>(T=>ED(O;G2EF\(2?<CBG2?J(
2?>EDK2>>E?>(C=aEF(=?G(A;?GF\(AEDE??2=C(C=aEF(=?G(A;?GF\(K=?@K=GE(DEFED3;2DF\(=?G(
FT=KAI( ;D( K=DFHI( TE>C=?GF\( <;KAD2F2?J( =( >;>=C( =DE=( ;V( 9U4( =<DEF( c#2KCEI( =?G(
$=DFTEC\( 4559d( c+2JBDE( 4@47d:( 1;F>( ;V( >HE( T=>ED( O;G2EF\( 2GE?>2V2EG( ;?( Q:L@K2?B>E(
%#0#( >;A;JD=AH2<(K=AF\(=DE( CEFF( >H=?(65(=<DEF(E=<H:(,HE( C=DJEF>(T=>ED(O;G2EF(=DE(
TE>C=?GF\(=3ED=J2?J(4W(=<DEF(E=<H\(C;<=>EG(K;F>CI(T2>H2?(>HE(/=JB?=(GE(#=?>=();F=:(
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,HE(C=DJEF>(T=>ED(O;GI(T2>H2?(>HE(-C=?(*DE=(2F(=?(B??=KEG(657@=<DE(FT=KAmK=DFH\(
E=F>( ;V( #EO=F>;A;C( =?G( G2DE<>CI( BAF>DE=K( VD;K( >HE( #=?>=( );F=( $DEEa( <;?VCBE?<E\(
<;??E<>EG(>;(>HE(BAAED(=?G(C;TED(/=JB?=(GD=2?=JE(<H=??EC:(
(
,HE( -C=?( *DE=( 2?<CBGEF( E2JH>( ?=KEG(T=>ED( O;G2EF( 2GE?>2V2EG( OI('N!( c#2KCEI( =?G(
$=DFTECC\( 4559d( c+2JBDE( 4@47d:( +;BD( ;V( >HEK\( YDBFH( $DEEa( DEFED3;2D\( -2?ED( $DEEa(
DEFED3;2D\(1=>=?b=F($DEEa(DEFED3;2D\(=?G(#AD2?J(/=aE(c=CF;(DEVEDDEG(>;(=F(#=?>=();F=(
$DEEa( DEFED3;2Dd( =DE( VC;;G@<;?>D;C( V=<2C2>2EF( c%:#:(*DKI($;DAF:( ;V(.?J2?EEDF\( 4554d:(
-2?ED($DEEa(=?G(YDBFH($DEEa(DEFED3;2DF(=DE(K;F>CI(EKA>I(GBD2?J(FBKKED\(OB>(#=?>=(
);F=( $DEEa( =?G( 1=>=?b=F( $DEEa( DEFED3;2DF( F>;DE( T=>ED( >HD;BJH;B>( >HE( IE=D( V;D(
DE<DE=>2;?=C(ABDA;FEF(=?G( >;(K=2?>=2?(#=?>=();F=($DEEagF( FBKKED( VC;TF:(*??=GEC(
DEFED3;2D(c=CF;(DEVEDDEG(>;(=F(/=aE("CF=?`;d\(+;B?>=2?JD;3E(/=aE\(/=aE()=CAH2?E\(=?G(
);OED>F( /=aE( =CF;( F>;DE( T=>ED( >HD;BJH;B>( >HE( IE=D( AD2K=D2CI( V;D( DE<DE=>2;?=C(
ABDA;FEF:( ,HEFE( DEFED3;2DF( 3=DI( 2?( F2bE( VD;K( Q4( =<DEF( c#AD2?J( /=aEd( >;( L( =<DEF(
c);OED>F(/=aEd:(

!"S"! *@BR0:3)$0;3B)O0:<2<;<34)
#BDV=<E(T=>ED( V=<2C2>2EF( 2?( >HE(-C=?(*DE=( 2?<CBGE( VC;;G(<;?>D;C( F>DB<>BDEF( >;( DEGB<E(
VC;;G(D2Fa\(=?G(H2F>;D2<(=?G(K;GED?(GD=2?=JE(K;G2V2<=>2;?F(>;(2KAD;3E(FBDV=<E(T=>ED(
VC;T(=?G(V;D(2DD2J=>2;?:(#BDV=<E(T=>ED(FBAAC2EF(>;(FBAACI(BDO=?(GEK=?G(<;KE(VD;K(
P=>ED( *JE?<I( V=<2C2>2EF( C;<=>EG( ;B>F2GE( >HE( -C=?( =DE=( ;?( >HE( )BFF2=?( )23ED(
cGEF<D2OEG(2?(#E<>2;?(4:7:4:6d:(

!"S"!"/ O299D)-9=;B92)
,HE(-C=?(*DE=(2?<CBGEF(V23E(DE>E?>2;?(O=F2?F\(=CC(2KA;B?GEG(OEH2?G(E=D>HE?(G=KF\(>;(
K2>2J=>E( #=?>=( );F=( $DEEa( VC;;GF( T2>H2?( >HE( <2>I( ;V( #=?>=( );F=:( ,HE( '=>BD=C(
)EF;BD<EF( $;?FED3=>2;?( #ED32<E( c')$#d( =?G( >HE( #;?;K=( $;B?>I( +C;;G( $;?>D;C(
!2F>D2<>( c?;T( iP=>ED( *JE?<Igd<;?F>DB<>EG( V;BD( ;V( >HEFE( DE>E?>2;?( O=F2?F[( #AD2?J(
/=aE\(1=>=?b=F($DEEa\(-2?ED($DEEa\(=?G(12GGCE(+;Da(YDBFH($DEEa(DEFED3;2DF(GBD2?J(
>HE( E=DCI( 69W5F( c%:#:( *DKI( $;DAF( ;V( .?J2?EEDF\( 4554d:( ,HEI( =DE( ?;T( ;T?EG( =?G(
;AED=>EG( OI( >HE( P=>ED( *JE?<I:( ,HE( $=C2V;D?2=( #>=>E( !EA=D>KE?>( ;V( -=DaF( =?G(
)E<DE=>2;?(<;?F>DB<>EG(>HE(V2V>H(DE>E?>2;?(O=F2?\(*??=GEC(DEFED3;2D(c*??=GEC(';:(6d\(
2?(69LW:($=C2V;D?2=(-=DaF(=?G()E<DE=>2;?(;T?F(=?G(;AED=>EF(>H2F(DEFED3;2D(=F(A=D>(;V(
*??=GEC(#>=>E(-=Da\(O;>H(V;D(DE<DE=>2;?(=?G(VC;;G(<;?>D;C:(
(
#AD2?J( /=aE( DEFED3;2D( 2F( C;<=>EG( 2?( #AD2?J( /=aE( DEJ2;?=C( A=Da\( <C;FE( >;( >HE( K=2?(
OD=?<H(;V(#=?>=();F=($DEEa\(T2>H2?(>HE($2>I(;V(#=?>=();F=:(,HE(DEFED3;2D(T=F(OB2C>(2?(
69W7\( =?G( 2F( >HE( C=DJEF>( C;<=C( VC;;G@<;?>D;C( V=<2C2>I\( H=32?J( =( K=Z2KBK( F>;D=JE(
<=A=<2>I(;V(7\LL5(=<DE@VEE>(=?G(=(FBDV=<E(=DE=(;V(5:4M(FSB=DE(K2CEF(c6LM(=<DEFd:((
(
1=>=?b=F($DEEa(DEFED3;2D(2F( C;<=>EG(;?(1=>=?b=F($DEEa(2?(>HE(BAAED(FE<>2;?(;V(>HE(
GD=2?=JE:(YB2C>(2?(69W7\(>HE(DEFED3;2D(2F(>HE(FE<;?G(C=DJEF>(DE>E?>2;?(F>DB<>BDE(2?(>HE(
#)-P\( T2>H( =( K=Z2KBK( FBDV=<E( =DE=( ;V( W4( =<DEF\( 6\L55( =V( K=Z2KBK( F>;D=JE(
<=A=<2>I\(=?G(<=><HKE?>(=DE=(;V(66(FSB=DE(K2CEF(cQ\5M5(=<DEFd:((
(
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,HE(DEC=>23ECI(FK=CC(-2?ED($DEEa(DEFED3;2D(T=F(OB2C>(2?(69W4(;?(-=BC2?($DEEa\(T2>H(=(
K=Z2KBK(FBDV=<E(=DE=(;V(69(=<DEF\(K=Z2KBK(F>;D=JE(<=A=<2>I(;V(6Q4(=V\( =?G(4:5L(
FSB=DE(K2CEF(c6\764(=<DEFd(<=><HKE?>(=DE=:((
(
,HE(FK=CCEF>(VC;;G(DE>E?>2;?(V=<2C2>I(2?(>HE(-C=?(=DE=(2F(>HE(12GGCE(+;Da(YDBFH($DEEa(
DEFED3;2D\(OB2C>(2?(69W6\T2>H(=(K=Z2KBK(FBDV=<E(=DE=(;V(45(=<DEF\(K=Z2KBK(67U(=V(
F>;D=JE(<=A=<2>I\(=?G(=(<=><HKE?>(=DE=(;V(4:4M(FSB=DE(K2CEF(c6\M7M(=<DEFd:((
(
*??=GEC(DEFED3;2D\(<;?F>DB<>EG(2?(69LW\(2F(C;<=>EG(;?(#AD2?J($DEEa(2?(*??=GEC(-=Da:(
*??=GEC(DEFED3;2D(H=F(=(K=Z2KBK(FBDV=<E(=DE=(;V(WQ(=<DEF\(79L(=V(K=Z2KBK(F>;D=JE(
<=A=<2>I\(=?G(=(GD=2?=JE(=DE=(;V(6:Q6(FSB=DE(K2CEF(c6\59M(=<DEFd:(

!"S"!"! H<4;9B<:02)0=D)]9D3B=)7B0<=0L3)]9D<R<:0;<9=4)
P2>H(>HE(;?FE>(;V(K;DE(2?>E?F23E(=JD2<BC>BDE(VD;K(>HE(E=DCI(6U55F(;?\(=F(GEF<D2OEG(
2?( #E<>2;?( 4:4:M\( K=?I( F>DE=K( <H=??ECF( TEDE( K;G2V2EG( >;( AD;K;>E( K;DE( D=A2G(
GD=2?=JE( ;V( TE>C=?GF( =?G( 3ED?=C( A;;CF( >H=>( T;BCG( GE3EC;A( ;?( >HE( =CCB32=C( V=?F(
GBD2?J( >HE( TE>( T2?>ED( FE=F;?( c!=TF;?( =?G( #C;;A\( 4565d:( $H=??ECF( >H=>( TEDE(
V;DKEDCI(G2F<;??E<>EG(;?(>HE(=CCB32=C(V=?F(OE<=KE(F>D=2JH>E?EG(=?G(K;DE(<;??E<>EG(
OI(=(?E>T;Da(;V(D;=GF2GE(G2><HEF(=?G(<=?=CF:("?(>HE2D(?=>BD=C(F>=>E\(F>DE=K(<H=??ECF(
FH2V>EG( AED2;G2<=CCI( =<D;FF( >HE( =CCB32=C( V=?F( GBD2?J( >HE(TE>( FE=F;?\(T2>H( $;AEC=?G(
$DEEa( ;<<=F2;?=CCI( FT2><H2?J( T=>EDFHEGF( OE>TEE?( >HE( )BFF2=?( )23ED( =?G( >HE(
-E>=CBK=()23ED(GD=2?=JE(FIF>EKF(c!=TF;?(=?G(#C;;A\(4565d:(P2>H(>HE(<;?3EDF2;?(;V(
C=?G( >;( D=?<H2?J( =?G( =JD2<BC>BD=C( BFEF\( F>DE=KF( GD=2?2?J( >HE( K;B?>=2?F( ;?( >HE(
E=F>ED?(F2GE(;V(>HE(3=CCEI(>H=>(?;DK=CCI(VEG(FE=F;?=C(TE>C=?GF(=?G(G2G(?;>(;D2J2?=CCI(
`;2?( T2>H( >HE( /=JB?=( GE( #=?>=( );F=\( FB<H( =F( $;AEC=?G( =?G( $D=?E( $DEEaF\( TEDE(
2?F>E=G(DEG2DE<>EG(OI(F>D=2JH>(<=?=CF(=?G(GD=2?=JE(G2><HEF(2?>;(>HE(K=2?(<H=??EC(;V(
>HE( /=JB?=( GE( #=?>=( );F=( =F( E=DCI( =F( >HE( 6UQ5F( c!=TF;?( =?G( #C;;A\( 4565d:( ,HE(
>DE?G(;V(2?<DE=F2?J(<;??E<>232>I(;V(>HE(GD=2?=JE(?E>T;Da(H=F(OEE?(;?J;2?J(>HD;BJH(
ADEFE?>(G=I\(T2>H(F>;DK(GD=2?F(2?F>=CCEG(2?(H;BF2?J(GE3EC;AKE?>F(=?G(GD=2?=JE(>2CE(
AC=<EG( B?GED( 32?EI=DGF( c!=TF;?( =?G( #C;;A\( 4565d:( ,HEFE( GD=2?=JE( K;G2V2<=>2;?F(
=?G( AD=<>2<EF( H=3E( DEFBC>EG( 2?( >HE( C;FF( ;V( TE>C=?GF( =?G( 3=CB=OCE( E<;FIF>EKF( =?G(
DEGB<EG(JD;B?GT=>ED(DE<H=DJE:(
(
&?J;2?J(<H=??EC(DEF>;D=>2;?(=?G(K=2?>E?=?<E(H=F(2?<CBGEG(>HE(DEK;3=C(;V(2?3=F23E(
3EJE>=>2;?\( F>=O2C2b=>2;?( ;V( ED;G2?J( <H=??EC( O=?aF( BF2?J( D2AD=A( =?G( ?=>23E(
3EJE>=>2;?( <;3ED\( =?G( >HE( <;?3EDF2;?( ;V( D2A=D2=?( =DE=F( >;( DE<DE=>2;?=C( BFEF( >H=>(
2?<CBGEF(>HE(DEK;3=C(;V(B?GEDODBFH:(

!"S"A *;B30MR29V)
#>DE=KVC;T( 2?V;DK=>2;?( 2?( >HE( -C=?( *DE=( 2F( O=FEG( ;?( G=>=( J=>HEDEG( VD;K( F>DE=K(
J=JEF( =?G( ADE32;BF( F>BG2EF:( #>DE=KVC;T( DE<;DGF( =DE( =3=2C=OCE( =>( 6L( %#0#( J=J2?J(
F>=>2;?F( T2>H2?( >HE( -C=?( *DE=( c+2JBDE( 4@47\( ,=OCE( 4@Ld:( *>( >HE( >2KE( ;V( 01-(
ADEA=D=>2;?\( E2JH>( F>DE=K( G2F<H=DJE( J=JEF\( =?G( ;?E( F>DE=K( F>=JE( J=JE( DEK=2?EG(
=<>23E(T2>H2?(>HE(-C=?(*DE=(c,=OCE(4@Ld:(
(
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&QCSE,!-<,5HOEQ[RSIV,1QMKGM,5HQHKIGD",

1;F>( F>DE=KVC;T( DE<;DGF( T2>H2?( >HE( -C=?( *DE=( =DE( DEC=>23ECI( DE<E?>( =?G( G=>E( >;(
T=>ED(IE=D(699U(;D(K;DE(DE<E?>CI(c,=OCE(4@Ld:(1=?I(;V(>HE(DE<;DGF(=DE(=CF;(FH;D>f(
>HE( =3ED=JE( DE<;DG( CE?J>H( 2F( ;?CI( 4( >;( L( T=>ED( IE=DF( c,=OCE( 4@Ld:( ,;( HECA( T2>H(
=?=CIFEF( ;V( F>DE=KVC;T( <H=D=<>ED2F>2<F( T2>H2?( >HE( -C=?( *DE=\( =?G( >;( EF>2K=>E(
H2F>;D2<=C( F>DE=KVC;T(3=D2=O2C2>I\( DE<;DGF( VD;K( V23E( J=JEF( ;B>F2GE( ;V( >HE(-C=?(*DE=(
TEDE(BFEG(>;(EZ>E?G(>HE(1P$1(J=JE(DE<;DG( VD;K(T=>ED(IE=D(6975(>HD;BJH(4565:(
)EFBC>F(FH;T(>H=>(FH;D>ED@>EDK(DE<;DGF(>E?G(>;(2?=GESB=>ECI(DEADEFE?>(C;?JED@>EDK(
F>DE=KVC;T(<H=D=<>ED2F>2<F(T2>H2?( >HE(-C=?(*DE=( c+2JBDE(4@4M(*d:( "?(JE?ED=C\(T=>ED(
IE=DF(455Q(>;(4565(H=G(=3ED=JE(>;(GD2ED@>H=?@=3ED=JE(<;?G2>2;?F( >H=?(>HE( C;?JED@
>EDK(DE<;DGF(c+2JBDE(4@4M(*(=?G(Yd:(
(
=KMBOE,!-!;,/LEOQME,9QHEO,4EQO,)KDJTQOME,RIO,1QMED,9KHTKG,QGU,/U^QJEGH,HI,
HTE,2SQG,/OEQ",

+2JBDE(4@4L(G2FAC=IF(>HE(<H=D=<>ED2F>2<(FE=F;?=C(3=D2=O2C2>I(OE>TEE?(H2JH(T2?>ED(=?G(
C;T(FBKKED(VC;TF(OI(<;KA=D2?J(K;?>HCI(KE=?(G2F<H=DJEF(V;D(T=>ED(IE=DF(6999(>;(
4565\( DE<;DGEG( =>( V;BD( FECE<>EG( J=JEF( 2?( >HE( -C=?(*DE=:( +;D( =CC( J=JEF\( H2JH(T2?>ED(
F>DE=KVC;T(2F(=>(CE=F>(>T;(;DGEDF(;V(K=J?2>BGE(JDE=>ED(>H=?(>HE(C;T(FBKKED(VC;TF:((
(
=KMBOE,!-!<,@IGHTSZ,@EQG,)KDJTQOME,RIO,=IBO,5ESEJHEU,5HOEQ[,1QMED,KG,HTE,
2SQG,/OEQ",

(
*3ED=JE( K;?>HCI( F>DE=KVC;T( CE3ECF( 2?G2<=>E( =( <;?F2F>E?>( FE=F;?=C( F>DE=KVC;T(
G2F>D2OB>2;?(=K;?J(>HE(F2Z(J=JEF(H=32?J(<;?>2?B;BF(G2F<H=DJE(DE<;DGF(c+2JBDE(4@4Wd:(
!E<EKOED\(h=?B=DI\(=?G(+EODB=DI(=DE(>HE(K;?>HF(;V(H2JHEF>(F>DE=KVC;T\(V;CC;TEG(OI(
1=D<H\(*AD2C\(=?G(';3EKOED:((
,
=KMBOE,!-!?,/LEOQME,@IGHTSZ,)KDJTQOME,RIO,1QMED,VKHT,+IGHKGBIBD,5HOEQ[,
)KDJTQOME,'EJIOUD,KG,HTE,2SQG,/OEQ",

,HE( -C=?( *DE=( EZAED2E?<EF( EZ>DEKEF\( VD;K( 3EDI( H2JH( VC;TF( =?G( VC;;G2?J( GBD2?J(
TE>>ED(>H=?(?;DK=C(T2?>EDF\(>;(AED2;GF(;V(?;(VC;T(GBD2?J(GD;BJH>(IE=DF(c+2JBDE(4@4M(
c*dd:( ';>=OCE( H2JH( T2?>ED( VC;TF( ;<<BDDEG( GBD2?J( =?( =>K;FAHED2<( D23ED( E3E?>( ;?(
+EODB=DI(6U\(69UW(=?G(!E<EKOED(76\(455L\( V;CC;T2?J(=(FED2EF(;V( C=DJE(F>;DKF(>H=>(
AD;GB<EG( H2JH@2?>E?F2>I( D=2?V=CC( ;3ED( F=>BD=>EG( JD;B?G:( "?( <;?>D=F>\( F>DE=KF(
<C=FF2V2EG( =F( AEDE??2=C( <=?( F>2CC( J;( GDI( 2?( C=>E( FBKKED( GBD2?J( GD2ED( >H=?( ?;DK=C(
AED2;GF:(%?BFB=CCI( C;T(VC;TF(;<<BDDEG(2?(69QQ\(=?(EZ>DEKECI( C;T(D=2?(IE=D( V;D(>HE(
?;D>HED?( $=C2V;D?2=( <;=F>=C( DEJ2;?\( =?G( K;DE( DE<E?>CI( VD;K( &<>;OED( >HD;BJH(
!E<EKOED(;V(455U\(V;CC;T2?J(=?(EZ>E?GEG(AED2;G(;V(B?BFB=CCI(GDI(TE=>HED:(
(
P2?>ED(F>DE=KVC;T(2F(K=DaEG(OI(DEC=>23ECI(D=A2G(DEFA;?FE(>2KEF(V;D(;3EDC=?G(VC;T(>;(
DE=<H( V2DF>@;DGED( F>DE=KF( 2?( BAAED( GD=2?=JEF\( =?G( >HE?( <;?>2?BE( 2?>;( >HE( K=2?(
<H=??ECF:(,HE(D=A2G(DEFA;?FE(>2KEF(=DE(<=BFEG(OI(=(<;KO2?=>2;?(;V(F>;DK(=?G(O=F2?(
<H=D=<>ED2F>2<F:( #;KE( C;<=C2bEG( VC;;G2?J( >IA2<=CCI( ;<<BDF( 2?( C;T@CI2?J( =DE=F( E=<H(
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T2?>ED( GBD2?J( >HE( C=DJEF>( F>;DKF:( ,HE( D=A2G( DEFA;?FE( >2KEF( V;D( K;F>( GD=2?=JEF(
T2>H2?( >HE(-C=?(*DE=( 2?<DE=FEF( >HE(A;>E?>2=C( V;D( VC;;G2?J( 2?( C;T( CI2?J( =DE=F( ;V( >HE(
O=F2?\(EFAE<2=CCI(T2>H2?( >HE(/=JB?=(GE(#=?>=();F=gF(655@IE=D( VC;;GAC=2?( c+2JBDE(4@
4Ud:((
(
N2JH( )BFF2=?( )23ED( VC;TF\( =?G( D=A2G\( H2JH@3;CBKE( 2?VC;T( >;( >HE( /=JB?=( GE( #=?>=(
);F=(VD;K(>D2OB>=DI(GD=2?=JEF\(<=?(FC;T(=?G(E3E?(DE3EDFE(F>DE=KVC;T(2?(>HE(/=JB?=(
GE(#=?>=();F=(GD=2?=JE(<H=??EC\(=?G(2?(>HE(C;TED(<H=??ECF(;V(1=Da(PEF>($DEEa\(=?G(
#=?>=();F=($DEEa(GBE(>;(O=<aT=>ED(EVVE<>F(2?(>HE(/=JB?=(GE(#=?>=();F=(VC;;GAC=2?:(
,HEFE(<;?G2>2;?F(=D2FE(;?CI(VD;K(C=DJED(F>;DKF\(GBD2?J(TE>>ED(>H=?(?;DK=C(T2?>EDF:(
,HE(C=DJEF>(VC;;GF(T2>H2?(>HE(-C=?(*DE=(=DE(<=BFEG(OI(>HE(<;KO2?EG(EVVE<>F(;V(DB?;VV(
VD;K(T2>H2?( >HE(-C=?(*DE=(=?G( 2?VC;TF( VD;K( >HE()BFF2=?()23ED( 2?>;( >HE(/=JB?=(GE(
#=?>=();F=(VC;;GAC=2?:(PHE?(>HE()BFF2=?()23ED(D2FEF(=O;3E(VC;;G(F>=JE\(>HE(/=JB?=(
GE(#=?>=();F=(-C=2?(=<>F(=F(=(?=>BD=C(VC;;G(DE>E?>2;?(O=F2?(V;D(>HE()BFF2=?()23ED(OI(
<=A>BD2?J( =?G( F>;D2?J( BA( >;( U5\555( =<DE@VEE>( ;V( VC;;G( T=>ED\( >HBF( G=KAE?2?J( >HE(
AE=a(VC;TF(2?(>HE()BFF2=?()23ED(G;T?F>DE=K(;V(>HE(1=Da(PEF>($DEEa(>D2OB>=DI:((
(
!BD2?J(FBKKED\( C;T@VC;T(<;?G2>2;?F(;<<BD(>HD;BJH;B>(>HE(-C=?(*DE=\(T2>H(K;F>(;V(
>HE( F>DE=KVC;T( <;?F2F>2?J( ;V( O=FEVC;T( c>HE( <;KA;?E?>( ;V( >HE( HIGD;JD=AH( >H=>(
AEDF2F>F( T2>H;B>( ADE<2A2>=>2;?\( JE?ED=CCI( FAD2?J@VEGd\( =?G( 2?( F;KE( <=FEF( 2DD2J=>2;?(
DB?;VV:( -EDE??2=C( F>DE=KVC;T(K=I( <H=D=<>ED2bE( FE<>2;?F( ;V(1=>=?b=F($DEEa\( #AD2?J(
$DEEa\(=?G(BAAED(#=?>=();F=($DEEa:((

!"S"N *@BR0:3)$0;3B)7<C3B4<9=4)
#BDV=<E@T=>ED(G23EDF2;?F(2?(>HE(-C=?(*DE=(2?<CBGE(2?>ED?=C(G23EDF2;?F(=?G(G23EDF2;?F(
>H=>( <D;FF( >HE( -C=?( *DE=( O;B?G=DI:( "?>ED?=C( G23EDF2;?F( V;D( VC;;G( <;?>D;C( =DE(
G2F<BFFEG(=O;3E:("?(=GG2>2;?\(K2?;D(VC;T(G23EDF2;?F(VD;K(1=Da(PEF>(=?G(#=?>=();F=(
$DEEaF(K=I(OE(G23ED>EG(V;D(2DD2J=>2?J(=F(KB<H(=F(W\555(=<DEF(;V(K;F>CI(=JD2<BC>BD=C(
C=?G(K=I(;<<BD(-C=?(*DE=(c%:#:(0E;C;J2<=C(#BD3EI\(4565\(P=>ED()EF;BD<EF(!=>=( V;D(
>HE(%:#:\(P=>ED( ^E=D( 4559d:( "?( HE=GT=>ED( =DE=F\( ?BKED;BF( C;<=C2bEG( G23EDF2;?F( ;V(
DB?;VV(VD;K(FK=CC\(B??=KEG(<H=??ECF(C2aECI(FBAACI(T=>ED(>;(A;?GF(=?G(FK=CC( C=aEF(
<;?F>DB<>EG(V;D(H;CG2?J(2DD2J=>2;?(T=>ED:(,HE(>;>=C(K=J?2>BGE(;V(>HEFE(G23EDF2;?F(2F(
B?a?;T?:((

!"S"S 5M?9B;3D)0=D)'_?9B;3D)$0;3B)
*F(GEF<D2OEG(2?(#E<>2;?(4:7\(>HE(P=>ED(*JE?<I(G23ED>F(T=>ED(VD;K(>HE()BFF2=?()23ED(
cOEI;?G(-C=?(*DE=(O;B?G=D2EFd(V;D(2KA;D>(=?G(GEC23EDI(>;(2>F(<BF>;KEDF:(023E?(>HEFE(
2KA;D>F\(>HE(;3ED=CC(=K;B?>(;V(2KA;D>EG(T=>ED(F2J?2V2<=?>CI(EZ<EEGF(>HE(=K;B?>(;V(
T=>ED(EZA;D>EG(VD;K(>HE(#)-:("?(>HE(-C=?(*DE=\(>HE(2KA;D>EG(T=>ED(2F(AD2K=D2CI(BFEG(
V;D(KB?2<2A=C(T=>ED(FBAACI(2?(>HE(,;T?(;V(P2?GF;D\(>HE(<2>2EF(;V(#=?>=();F=\();H?ED>(
-=Da\(=?G($;>=>2\(=?G(>HE(/=DaV2ECG@P2a2BA(=DE=(FED32<EG(OI($=C@*K:(*(A;D>2;?(;V(>H2F(
2KA;D>EG( T=>ED( 2F( BFEG( V;D( DEF2GE?>2=C( C=?GF<=AE( 2DD2J=>2;?( =?G( ;>HED( ABDA;FEF\(
TH2<H(K=I(2?(>BD?(DEFBC>(2?(F;KE(DB?;VV(=?G(DE<H=DJE(2?<DE=FEF:(*(K2?;D(=K;B?>(;V(
)BFF2=?()23ED(T=>ED(cCEFF(>H=?(=O;B>(6\555(=VId(2F(BFEG(G2DE<>CI(V;D(2DD2J=>2;?(T2>H2?(
>HE(-C=?(*DE=(c#$P*(4565d:(,HE(P=>ED(*JE?<IgF(G23EDF2;?(V=<2C2>2EF(EZ>D=<>()BFF2=?(
)23ED(B?GEDVC;T\(TH2<H(2F(DEA;D>EG(B?GED(>HE(P=>ED(*JE?<IgF(FBDV=<E(T=>ED(D2JH>F:(
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!EC23ED2EF( ;V( 2KA;D>EG( T=>ED( VD;K( >HE( P=>ED( *JE?<I( >;( 2>F( <BF>;KEDF( T2>H2?( >HE(
-C=?(=DE=(;3ED(>HE(C=F>(V23E(IE=DF(H=3E(3=D2EG(VD;K(4L\555(>;(7M\555(=VI(c,=OCE(4@7d:(
(
"KA;D>EG( )BFF2=?( )23ED( T=>ED( ?;>( =AAC2EG( =F( C=?GF<=AE( 2DD2J=>2;?( 2F( BC>2K=>ECI(
AD;<EFFEG(=>(>T;(T=F>ET=>ED(>DE=>KE?>(V=<2C2>2EF(T2>H2?(>HE(-C=?(*DE=:((,HE(DE<I<CEG(
T=>ED( 2F(E2>HED(ABKAEG(VD;K(>HE(-C=?(*DE=(>;( >HE(0EIFEDF\(GEC23EDEG( V;D( 2DD2J=>2;?(
=?G(TE>C=?G(=AAC2<=>2;?F\(;D(G2F<H=DJEG(>;(F>DE=K(<H=??ECF(cFEE(#E<>2;?(4:7d:(((
(
*?I(JD;B?GT=>ED(EZA;D>F(VD;K(>HE(-C=?(*DE=(=DE(?;>(TECC(G;<BKE?>EG(=?G(=DE(?;>(
<;?F2GEDEG(F2J?2V2<=?>:((-;>E?>2=C(JD;B?GT=>ED(EZA;D>F(2?<CBGE(=?E<G;>=C(DEA;D>F(;V(
T=>ED( >DB<a( GEC23ED2EF( ;V( JD;B?GT=>ED( VD;K( >HE( -C=?( *DE=( >;( ;>HED( T=>ED( F<=D<E(
DEJ2;?F( ;V( >HE( $;B?>I:( ( *GG2>2;?=CCI\( =F( GEF<D2OEG( 2?( #E<>2;?( 4:7:4:6\( JD;B?GT=>ED(
VD;K(>HE(-C=?(*DE=(DEADEFE?>F(=(K2?;D(<;KA;?E?>(;V(>HE(T=>ED(GEC23EDEG(>;(BDO=?(
<BF>;KEDF(OI( >HE(P=>ED(*JE?<I\( D=?J2?J( VD;K( CEFF( >H=?(;?E( >;(=AAD;Z2K=>ECI( V23E(
AED<E?>( ;V( >HE( >;>=C( T=>ED( GEC23EDEG:( ( PHE?( JD;B?GT=>ED( 2F( AD;GB<EG( VD;K( >HE(
P=>ED( *JE?<IgF( TECCF\( 2>( 2F( OCE?GEG( T2>H(KB<H( H2JHED( SB=?>2>2EF( ;V( )BFF2=?( )23ED(
T=>ED(2?(>HE(P=>ED(*JE?<IgF(>D=?FK2FF2;?(FIF>EK:(("?(=GG2>2;?(>;(>HE($2>2EF(;V($;>=>2\(
);H?ED>(-=Da\(=?G(#=?>=();F=\(KB?2<2A=C2>2EF(C;<=>EG(;B>F2GE(;V(>HE(-C=?(*DE=(c2E\(>HE(
$2>I( ;V( -E>=CBK=\( $2>I( ;V( #;?;K=\( _=CCEI( ;V( >HE(1;;?(P=>ED(!2F>D2<>\( ';D>H(1=D2?(
P=>ED( !2F>D2<>\( =?G( >HE( 1=D2?( 1B?2<2A=C( P=>ED( !2F>D2<>d( K=I( DE<E23E( F;KE(
AD;A;D>2;?( ;V( >H2F( OCE?GEG( T=>ED( GEAE?G2?J( BA;?( <C2K=>2<( =?G( ;AED=>2;?=C(
<;?G2>2;?F:((((

!"S"U *@BR0:3)$0;3B)[@02<;K)X))
=9;3`) ?B32<M<=0BK) DB0R;) 43:;<9=) V<22) 13) @?D0;3D) V<;J)
M9B3)B3:3=;)6-($[-E)D0;0)

#BDV=<E(T=>ED(SB=C2>I(2?V;DK=>2;?(2F(G2F<BFFEG(O=FEG(;?(2?V;DK=>2;?(VD;K(>HE(';D>H(
)EJ2;?=C(P=>ED(XB=C2>I( $;?>D;C( Y;=DG( =?G( VD;K(#C;;A( E>( =C\( 455Q:( ,HE( /=JB?=( GE(
#=?>=();F=(=?G(2>F(>D2OB>=D2EF(=DE(a?;T?(>;(H=3E(FBDV=<E(T=>ED(SB=C2>I(2KA=2DKE?>(
=F(=(DEFBC>(;V(KBC>2ACE(F>BG2EF(=?G(=?=CIF2F(=F(A=D>(;V(>HE(GE3EC;AKE?>(;V(,1!/F(V;D(
?2>D;JE?\( AH;FAH;D;BF\( G2FF;C3EG( ;ZIJE?\( >EKAED=>BDE\( =?G( FEG2KE?>:( .-*( V2DF>(
C2F>EG( >HE( /=JB?=( GE( #=?>=( );F=( V;D( ?B>D2E?>F\( G2FF;C3EG( ;ZIJE?\( =?G( <;C2V;DK( 2?(
69QW:( #EG2KE?>(T=F( =GGEG( 2?(699Uf(?2>D;JE?\( AH;FAH;D;BF\( G2FF;C3EG(;ZIJE?( =?G(
>EKAED=>BDE( 2?( 4554f( KED<BDI( cV2FH( >2FFBEd( T=F( =GGEG( 2?( 455W\( =?G( 2?G2<=>;D(
O=<>ED2=(TEDE(=GGEG(2?(4565:((,HE(757cGd(/2F>EG("KA=2DKE?>F(TH2<H(=DE(A=D>(;V(>HE(
<BDDE?>( '$)PX$Y( >;>=C( K=Z2KBK( G=2CI( C;=G( c,1!/d( AD;`E<>( 2?<CBGE( ?2>D;JE?\(
AH;FAH;D;BF\( C;T( G2FF;C3EG( ;ZIJE?\( H2JH( >EKAED=>BDE\( =?G( FEG2KE?>:( ,HE( VB>BDE(
T2CC(2?<CBGE(KED<BDI(=?G(A=>H;JE?Fm2?G2<=>;D(O=<>ED2=:(
(
*( FBKK=DI( ;V( >HE( ?B>D2E?>( <;?<E?>D=>2;?F( >H=>( DEVCE<>F( >HE( F>=>BF( 2?( >HE( /=JB?=(
c4555@455Ld\(<;KA=DEG(>;(H2F>;D2<=C(CE3ECF(c69U9@699M\(4555@455Ld(2F(FBKK=D2bEG(
2?( >HE( V;CC;T2?J(FE<>2;?( cVD;K(#C;;A\(E:(=C:(455Qd:(#A=>2=C(=?G( >EKA;D=C(A=>>ED?F(;V(
?B>D2E?>( <;?<E?>D=>2;?F( TEDE( =CF;( EZAC;DEG:( #;KE( aEI( ;OFED3=>2;?F( VD;K( >HE(
=?=CIF2F(=DE[(
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• N2F>;D2<=CCI( 3EDI( H2JH( >;>=C( =KK;?2BK( c'N7d( =?G( >;>=C( ?2>D;JE?( c,e'd(
<;?<E?>D=>2;?F(cE:J:\(=3ED=JE(;V(W:U((KJmC(=>(<ED>=2?(C;<=>2;?Fd(TEDE(;OFED3EG(V;D(
>HE(AED2;G(;V(69U9(>;(699M:(

• 'B>D2E?>( <;?<E?>D=>2;?F( H=3E( FH;T?( C=DJE( GE<DE=FEF( F2?<E( 69U9:( ,HE( C=DJEF>(
GE<DE=FEF(=DE(2?(>;>=C('N7(=?G(,e'(<;?<E?>D=>2;?F:((

• $BDDE?>(KEG2=?(?B>D2E?>(<;?<E?>D=>2;?F(V;D(>HE(/=JB?=(K=2?(<H=??EC(=DE(K=2?CI(
5:7@5:L( KJ( 'mC( V;D( >;>=C( 'N7\( 6@7( KJ( 'mC( V;D( '&7( =?G( 6@4( KJ( 'mC( V;D( ;DJ=?2<(
?2>D;JE?:(1EG2=?(>;>=C(AH;FAH;D;BF(c,-d(<;?<E?>D=>2;?F(=DE(JE?ED=CCI(OE>TEE?(
5:L@(6(KJ(-mC(T2>H(=(VET(C;<=>2;?F(=O;3E(6(KJ(-mC:((

• +;D(>HE(K=2?(<H=??EC(;V(>HE(/=JB?=\(?B>D2E?>(<;?<E?>D=>2;?F(JE?ED=CCI( 2?<DE=FE(
VD;K(BAF>DE=K(F>=>2;?(c/#-d(>;(/,)(=?G(/&)\(=?G(>HE?(GE<DE=FE(G;T?F>DE=K(;V(
/&):(,HE(FE<>2;?(OE>TEE?(/&)(=?G(BAF>DE=K(;V(>HE(#=?>=();F=($DEEa(<;?VCBE?<E(
<=?(A;>E?>2=CCI(VB?<>2;?(=F(=(?B>D2E?>(F2?a:((

• #=?>=( );F=( $DEEa( JE?ED=CCI( H=F( C;TED( ?B>D2E?>( <;?<E?>D=>2;?F:( !2CB>2;?( VD;K(
#=?>=();F=($DEEa(GE<DE=FEF(?B>D2E?>(<;?<E?>D=>2;?F(VBD>HED(G;T?F>DE=K:((

• 0E?ED=CCI( H2JHED( ?B>D2E?>( <;?<E?>D=>2;?F( =DE( ;OFED3EG( GBD2?J( T2?>EDmFAD2?J(
K;?>HF:(/;T('&7(<;?<E?>D=>2;?F(=DE(;OFED3EG(2?(FBKKED(V;D(=CC( >HE( C;<=>2;?F:(
N;TE3ED\( DEC=>23ECI( H2JH( ,-( <;?<E?>D=>2;?F( c5:7@5:L( KJmCd( H=3E( =CF;( OEE?(
;OFED3EG(2?(FBKKED(K;?>HF\(FBJJEF>2?J(<;?>D2OB>2;?(VD;K(;>HED(F;BD<EF(D=>HED(
>H=?(T=F>ET=>ED(G2F<H=DJE:((

(
,HE( G=>=( =3=2C=OCE( V;D( =?=CIF2F( FBKK=D2bEG( =O;3E( 2?<CBGEF[( 6d( $2>I( ;V( #=?>=( );F=(
#ECV(1;?2>;D2?J(-D;JD=K(c#1-d(?B>D2E?>(G=>=(V;D(4555(>;(455Lf(4d(,1!/(K;?2>;D2?J(
G=>=(<;CCE<>EG(OI('$)PX$Y(GBD2?J(699L(>;(4555f(=?G(7d(<;CC=>EG(G=>=(VD;K(>HE($2>I(
;V(#=?>=();F=(=?G('$)PX$Y(V;D(>HE(AED2;G(;V(69U9(>;(699M:((
• $2>I(;V(#=?>=();F=(#1-(G=>=( V;D(4555( >;(455L:(,HEFE(=DE(TEEaCI(JD=O(F=KACEF(

<;CCE<>EG( BAF>DE=K( =?G( G;T?F>DE=K( ;V( >HE( <2>IgF( T=F>ET=>ED( G2F<H=DJ2?J(
C;<=>2;?F(GBD2?J(G2F<H=DJ2?J(AED2;GF:($;?F>2>BE?>F(K;?2>;DEG(2?<CBGE(>;>=C('N7@
'\('&7\((;DJ=?2<(?2>D;JE?\(=?G(,-:(,H2F(FE>(;V(G=>=(AD;32GEF(BF(>HE(<BDDE?>(F>=>BF(
;V(?B>D2E?>(<;?<E?>D=>2;?F(2?(>HE(T=>EDFHEG:((

• ,1!/(K;?2>;D2?J(G=>=(<;CCE<>EG(OI('$)PX$Y(GBD2?J(699L(>;(4555:(,HEFE(=DE(
,1!/(K;?2>;D2?J(G=>=(<;CCE<>EG(OI('$)PX$Y(=>(V23E(F>=>2;?F(c/#-(@(/=JB?=(=>(
#>;?I(-;2?>\(/&)(@/=JB?=(=>(&<<2GE?>=C();=G\(/0)(@(/=JB?=(=>(0BED?E32CCE();=G\(
/,N( @( /=JB?=( =>( ,DE?>;?( NE=CGFOBDJ( );=G\( =?G( #)$P#( @( #=?>=( );F=( $DEEa( =>(
P2CC;TF2GE();=Gd( V;D( >HE(AED2;G(;V(699L( >;(4555:(,HE(G=>=(=DE(O2@TEEaCI(JD=O(
F=KACEF:( !BD2?J( >H2F( AED2;G\( >HE( P=F>E( )EGB<>2;?( #>D=>EJI( cP)#d( T=F(
2KACEKE?>EG\(=?G(>HEDEV;DE(>H2F(FE>(;V(G=>=(AD;32GEF(BF(T2>H(>HE(EVVE<>(;V(P)#:((

• $;KO2?EG(G=>=(VD;K(>HE($2>I(;V(#=?>=();F=(=?G(>HE('$)PX$Y(V;D(>HE(AED2;G(;V(
69U9( >;( 699M:( ,HEFE( =DE( TEEaCI( ;D( O2TEEaCI( F=KACEF( <;CCE<>EG( =>( =( VET( aEI(
C;<=>2;?F(;V(>HE(/=JB?=(GBD2?J(69U9(>;(699M(OI(O;>H(>HE($2>I(;V(#=?>=();F=(=?G(
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(
1;?>HCI( DE<;DGF(;?( >HE(=AAC2<=>2;?(;V( >DE=>EG(T=F>ET=>ED(BFEG( V;D( 2DD2J=>2;?\(=CF;(
DEVEDDEG(>;(=F(DE<I<CEG(T=>ED\(T=F(AD;32GEG(OI(>HE(>;T?(;V(P2?GF;D(=?G(>HE(<2>I(;V(
#=?>=();F=:(1;?>HCI(DE<;DGF(;V(DE<I<CEG(T=>ED(BFEG(V;D(2DD2J=>2;?(TEDE(=3=2C=OCE(V;D(
T=>ED(IE=DF(6995(>HD;BJH(4565:(,HE(C;<=>2;?(;V(C=?G(A=D<ECF(THEDE(DE<I<CEG(T=>ED(
2F( =AAC2EG(=F( 2DD2J=>2;?( 2F( 2?G2<=>EG( 2?(+2JBDE(4@4Q:(+;D( >HE(K;F>(A=D>\( 2DD2J=>2;?(;V(
C=?G( T2>H( DE<I<CEG( T=>ED( ;<<BDF( T2>H2?( >HE( /=JB?=( GE( #=?>=( );F=( 655@IE=D(
VC;;GAC=2?:(,;>=C(K;?>HCI(DE<I<CEG(T=>ED(BFEG(V;D(2DD2J=>2;?(3=D2EF(VD;K(bED;(GBD2?J(
T2?>ED(K;?>HF(>;(=(K=Z2KBK(;V(=O;B>(7\555(=V(GBD2?J(>HE(FBKKED(K;?>HF(;V(T=>ED(
IE=DF(6997(=?G(699M(c+2JBDE(4@4U*d:(,HE(=??B=C(3;CBKE(;V(DE<I<CEG(T=>ED(BFEG(V;D(
2DD2J=>2;?( =3ED=JEF( =O;B>( 65\455( =VI\( T2>H( =( K=Z2KBK( ;V( 6M\66Q( =V( BFEG( GBD2?J(
T=>ED( IE=D( 4556( =?G( =( K2?2KBK( ;V( ;?CI( Q\79U( =V( BFEG( GBD2?J( T=>ED( IE=D( 4559(
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GI?=K2<( HIGD;C;J2<( FIF>EK( K=I( VB?<>2;?\( 2?<CBG2?J( 2>F( AHIF2<=C( AD;<EFFEF( =?G(
KE<H=?2FKF\( O;B?G=DI( <;?G2>2;?F\( HIGD;JE;C;J2<( VD=KET;Da\( T=>ED( 2?VC;TF\(
K;3EKE?>(=?G(;B>VC;TF:(,HE(<;?<EA>B=C(K;GEC(2F(>HE(O=F2F(;V(=?(2?>EJD=>EG(FBDV=<E(
T=>ED@JD;B?GT=>ED(?BKED2<=C(VC;T(K;GEC(>H=>(TE(B?GEDF>=?G(2F(OE2?J(GE3EC;AEG(OI(
>HE(%#0#:(,HE(#=?>=();F=(-C=2?(P=>EDFHEG(HIGD;C;J2<(<;?<EA>B=C(K;GEC(2F(BFEG(>;[(
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• !E3EC;A( =( FBDV=<E( T=>ED@JD;B?GT=>ED( ?BKED2<=C( T=>ED@VC;T( K;GEC( O=FEG( ;?(

T=>EDFHEG(G=>=\(=?G(E3=CB=>E(VB>BDE(K=?=JEKE?>(;A>2;?F:(
(
,HE( V;CC;T2?J( FE<>2;?F( GEF<D2OE( >HE( AD2K=DI( <;KA;?E?>F( ;V( >HE( HIGD;C;J2<(
<;?<EA>B=C(K;GEC\(2?<CBG2?J(O;B?G=DI(<;?G2>2;?F\(HIGD;JE;C;J2<(VD=KET;Da\(T=>ED(
2?VC;TF\(K;3EKE?>(=?G(F>;D=JE(=?G(;B>VC;TF(c+2JBDE(4@44d:(
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T=>ED( 2?VC;TF( 2?>;( =?G( ;B>( ;V( >HE( T=>EDFHEG:( #BDV=<E( T=>ED( ;B>VC;TF( <=?( EZ2>( =F(
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E3=A;>D=?FA2D=>2;?(;D(=F(FBDV=<E(T=>ED(DB?;VV\(K;F>CI(=F(G2F<H=DJEF(VD;K(1=Da(PEF>(
$DEEa(>;(>HE()BFF2=?()23ED(GD=2?=JE:(
,(
,HE(FBDV=<E(T=>EDFHEG(;3EDC2EF(=CC(;V(>HE(#=?>=();F=(-C=2?\()2?<;?(_=CCEI\(?;D>HED?(
H=CV( ;V( >HE( eE?T;;G( =?G( E=F>ED?( A=D>( ;V( >HE( P2CF;?( 0D;3E( +;DK=>2;?( N2JHC=?GF(
JD;B?GT=>ED( O=F2?F:( 1B<H( ;V( >HE( -C=?( *DE=( O;B?G=DI( 2F( <;?F2GEDEG( =( ?;@VC;T(
O;B?G=DI\(T2>H( <;KKB?2<=>2;?(OE>TEE?( C;<=C( JD;B?GT=>ED( =?G(=G`;2?2?J( =DE=F( 2F(
C2K2>EG(OI(DEC=>23ECI(2KAEDKE=OCE(OEGD;<a:(
(
%IHE,HI,'ELKEVEO_,&TE,CESIV,NQOQMOQNT,VKSS,CE,BNUQHEU,VKHT,KGRIO[QHKIG,IG,
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;D(;B>VC;T(2?<CBGE[(
• -=D>(;V(>HE(E=F>ED?(O;B?G=DI(OE>TEE?(eE?T;;G(_=CCEI(=?G(#;?;K=(_=CCEI:((
• ,HE( F;B>HED?( O;B?G=DI( OE>TEE?( >HE( $;>=>2@);H?ED>( -=Da( =DE=( =?G( -E>=CBK=(

_=CCEI:((
• -=D>F(;V(>HE(TEF>ED?(O;B?G=DI(T2>H2?(>HE(P2CF;?(0D;3E(+;DK=>2;?(N2JHC=?GF:(
• ,HE( ?;D>HTEF>ED?( O;B?G=DI( OE>TEE?( >HE( P2?GF;D( $DEEa( GD=2?=JE( =?G( >HE(

)BFF2=?()23ED(_=CCEI:(((
(

0D;B?GT=>ED(K;3EKE?>( =<D;FF( >HEFE(O;B?G=D2EF( <=?( <H=?JE( FE=F;?=CCI( =?G(;3ED(
C;?JED( >2KE(AED2;GF\( O=FEG( ;?( >HE( G2F>D2OB>2;?( =?G(K=J?2>BGE( ;V( FB<H( F>DEFFEF( =F(
JD;B?GT=>ED(ABKA2?J(=?G(DE<H=DJE(;?(E2>HED(F2GE(;V(>HE(O;B?G=D2EF:(((
(
,HE( C;TED( JD;B?GT=>ED( FIF>EK( O;B?G=DI( 2F( 2?( <;?>=<>( T2>H( C;T( AEDKE=O2C2>I(
OEGD;<a(>H=>(2F(a?;T?(>;(=CC;T(K2?2K=C(VC;T(<;?>D2OB>2;?F:(,HE(BAAED(JD;B?GT=>ED(
FIF>EK(O;B?G=DI( 2F( >HE( C=?G( FBDV=<E\( 2?<CBG2?J(AC=?>( <=?;A2EF\(T2>H(ADE<2A2>=>2;?\(
2DD2J=>2;?( =?G( FBDV=<E( T=>ED( 2?VC;TF( =F( DE<H=DJE:( &B>VC;TF( =<D;FF( >HE( BAAED(
O;B?G=DI(2?<CBGE(E3=A;>D=?FA2D=>2;?(=?G(FBDV=<E(T=>ED(G2F<H=DJE:(,
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(
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c+2JBDE( 4@4Qd:( ,HE( 0CE?( .CCE?\( P2CF;?( 0D;3E( =?G( -E>=CBK=( +;DK=>2;?F( =?G( >HE(
#;?;K=( _;C<=?2<F( H=3E( G2F>2?<>( =SB2VED( AD;AED>2EF( =?G( <;?F>2>B>E( >HE( AD2?<2A=C(
T=>ED@OE=D2?J( =SB2VED( B?2>F( 2?( >HE( F>BGI( =DE=:( ,HE( =SB2VED( FIF>EK( H=F( OEE?(
FBOG232GEG\(VD;K(E=F>(>;(TEF>\(2?>;(V23E(G2F>2?<>(HIGD;JE;C;J2<(FBO=DE=F(;?(>HE(O=F2F(
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;V(>HE(#)-P(=?G(C;TEF>(c=3ED=J2?J(75(2?<HEF(AED(IE=Dd(2?(>HE(<E?>D=C(C;TC=?GF:(!BE(
>;( >HE(JE?ED=C( C;T(AEDKE=O2C2>I(;V( >HE(O=FEKE?>(D;<aF(=?G(#;?;K=(_;C<=?2<F( >H=>(
<;KAD2FE( >HEFE( E=F>ED?( K;B?>=2?F( =?G( >HE( F>EEA( FC;AE\( K;F>( ;V( >HE( ADE<2A2>=>2;?(
AD;O=OCI(OE<;KEF(DB?;VV(>H=>(<;?>D2OB>EF(>;(F>DE=KVC;T(=?G(A;>E?>2=C(JD;B?GT=>ED(
DE<H=DJE(2?(=G`=<E?>(C;T(CI2?J(C=?GF(>;(>HE(TEF>:(
(
0D;B?GT=>ED(DE<H=DJE(;<<BDF(=CF;(OI(F>DE=KOEG(G2F<H=DJE\(=F(TECC(=F(3=D2=OCE(=?G(
C2K2>EG(B?GEDVC;T(VD;K(=G`=<E?>(JD;B?GT=>ED(O=F2?F:("KA;D>EG(T=>ED\(C=DJECI(BFEG(
V;D(BDO=?(T=>ED( FBAACI\( 2F( =CF;( =(A;>E?>2=C( F;BD<E(;V( 2?VC;T\(K=2?CI( 2?( >HE( V;DK(;V(
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F>DE=KF( >H=>( GD=2?( >HE( #)-P:( 1=Da( PEF>( $DEEa( ;D2J2?=>EF( 2?( >HE( 1=I=<=K=F(
1;B?>=2?F( =?G( 2F( AEDE??2=C( >H;BJH(KB<H( ;V( >HE(%AC=?GF( FBO=DE=\(T2>H( FAD2?J( VEG(
FBKKED( VC;TF:( #=?>=( );F=( $DEEa( =?G( 1=>=?b=F( $DEEa\( ;?E( ;V( 2>F( >D2OB>=D2EF\( =CF;(
;D2J2?=>E(2?(>HE(1=I=<=K=F(1;B?>=2?F(=?G(=DE(AEDE??2=C(2?(>HE(%AC=?GF(FBO=DE=:("?(
>HE( _=CCEI( FBO=DE=\( >HE( #=?>=( );F=( =?G( 1=>=?b=F( $DEEaF( J=2?( VC;T( VD;K(
JD;B?GT=>ED( `BF>(E=F>(;V( >HE();GJEDF($DEEa( V=BC>(b;?E:(PEF>(;V( >HE();GJEDF($DEEa(
V=BC>(b;?E\( >HE(#=?>=();F=($DEEa( C;FEF(>;(JD;B?GT=>ED(B?>2C( 2>(DE=<HEF(>HE(TEF>ED?(
E?G(;V( >HE(#)-(THEDE( 2>(;?<E(=J=2?(J=2?F(T=>ED:(,HE(/=JB?=(GE(#=?>=();F=\(TH2<H(
;D2J2?=>EF(2?(>HE(F;B>HED?(A=D>(;V(>HE(#)-P\(2F(AEDE??2=C(=C;?J(K;F>(;V(2>F(<;BDFE:((
(
#>DE=K(VC;T(G2F<H=DJEF(>HE(#)-P(VD;K(1=Da(PEF>($DEEa(2?>;(>HE()BFF2=?()23ED:(,HE(
C;?J@>EDK( EF>2K=>EG( KE=?( G2F<H=DJE( V;D( >HE( EZ>E?GEG( L6@IE=D( >2KE( FED2EF( 2F( 4WL(
<BO2<(VEE>(AED(FE<;?G\(;D(=AAD;Z2K=>ECI(694\555(=VI:(
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*F( FH;T?( 2?( +2JBDE( 4@44\( JD;B?GT=>ED( JE?ED=CCI( VC;TF( VD;K( %AC=?GF( =?G( _=CCEI(
FBO=DE=F( >;( >HE( TEF>( 2?>;( >HE( P2?GF;D( =?G( $;>=>2( FBO=DE=F\( =?G( VD;K( >HE( P2CF;?(
0D;3E(FBO=DE=(>;(>HE(E=F>\(O;>H(>;T=DGF(>HE(/=JB?=(GE(#=?>=();F=(;?(>HE(TEF>ED?(
EGJE(;V(>HE($;>=>2(FBO=DE=:(*F(>HE(JD;B?GT=>ED(K;3EF(=C;?J(>HE(VC;TA=>H(VD;K(E=F>(
>;( TEF>\( G2FF;C3EG( F;C2GF( <;?<E?>D=>2;?F( 2?<DE=FE( =F( =( DEFBC>( ;V( T=>ED@D;<a(
2?>ED=<>2;?( =?G( =?>HD;A;JE?2<( 2?AB>F( 2?<CBG2?J( FEA>2<( >=?a( G2F<H=DJE( =?G( H2F>;D2<(
2DD2J=>2;?(DE>BD?(VC;TF:(
(
0D;B?GT=>ED( VD;K( >HE( %AC=?GF( =?G( _=CCEI( FBO=DE=F( 2?>;( >HE( P2?GF;D( =?G( $;>=>2(
FBO=DE=F( E?<;B?>EDF( >HE( );GJEDF( $DEEa( V=BC>( b;?E( >H=>( 2F( =( O=DD2ED\(TH2<H( <=BFEF(
JD;B?GT=>ED(>;(K;B?G(=?G(G2F<H=DJE(>;(F>DE=KVC;T:(&?<E(JD;B?GT=>ED(<D;FFEF(>HE(
);GJEDF( $DEEa( V=BC>( b;?E\( F>DE=KF( G2F<H=DJE( >;( JD;B?GT=>ED:( ,HE( );GJEDF( $DEEa(
V=BC>(b;?E(F>DB<>BDE(=CF;(=AAE=DF(>;(OE(=(F;BD<E(;V(GEEA(<2D<BC=>2;?(;V(JD;B?GT=>ED(
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3.0 EXISTING  MANAGEMENT  &  PLANNING
EFFORTS

This  section  summarizes  existing  management  and  planning  efforts
related  to  groundwater  resources  within  the  Plan  Area  that  are
conducted by a variety of local, state and federal agencies, as well as
individual organizations and stakeholder groups.  These existing efforts
include regulatory and non-regulatory regional planning, management
and monitoring efforts, which are grouped into the following general
categories:

• Water Supply Planning
• Water Conservation
• Water Reuse
• Stormwater Management
• Water Quality Programs
• Monitoring Programs

The following sections summarize these efforts and programs as they
relate to groundwater resources within the Plan Area and demonstrate
the  interest,  support  and  continuing  commitment  of  the  individual
agencies,  organizations  and  stakeholders  in  managing  local
groundwater resources.

3.1 Water Supply Planning

3.1.1North Coast Integrated Water Management 
Plan

In  November  2002,  California  voters  approved  Proposition  50,  the
Water Security,  Clean Drinking Water,  Coastal and Beach Protection
Act  of  2002.  The  Act  encourages  regional  cooperation  in  water
resources planning by providing grant funding for projects identified in
a  regional  plan,  referred  to  as  an  Integrated  Regional  Water
Management Plan (IRWMP). 

The  North  Coast  Integrated  Regional  Water  Management  Plan
(NCIRWMP) is  an innovative,  stakeholder-driven collaboration among
local government, watershed groups, tribes and interested partners in
the North Coast region of California (http://www.northcoastirwmp.net/).
The North Coast comprises seven counties, multiple major watersheds,
and  a  planning  area  of  19,390  square  miles,  representing  12%  of
California's landscape, including the Plan Area. The NCIRWMP's focus
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areas include restoring salmonid populations, enhancing the beneficial
water uses, promoting energy independence, reducing greenhouse gas
emissions, addressing climate change, supporting local autonomy and
intra-regional cooperation, and enhancing public health and economic
vitality in the region's economically disadvantaged communities.

The NCIRWMP serves as a comprehensive planning tool that links other
water  resources  management  plans  and  programs  through
collaborative  processes,  coordination  and  communication.   In
recognition of the importance of groundwater resources and the need
for the North Coast to address groundwater management planning on
a regional scale, the development of the Santa Rosa Plain Groundwater
Management Plan was awarded funding as a pilot project through an
NCIRWMP Planning Grant by DWR. 

3.1.2Urban Water Management Planning
Urban Water Management Plans (UWMP) are prepared every five years
by California's urban water suppliers to support long-term resource 
planning and ensure adequate water supplies are available to meet 
existing and future water demands. Every urban water supplier that 
either provides over 3,000 acre-feet of water annually or serves more 
than 3,000 or more customers is required to assess the reliability of its 
water sources over a 20-year planning horizon considering normal, dry,
and multiple dry years. The plans are submitted to DWR, which then 
reviews the submitted plans to make sure they have completed the 
requirements identified in the Urban Water Management Planning 
(UWMP) Act (Division 6 Part 2.6 of the Water Code §10610 - 10656).

Within the Plan Area, UWMPs are prepared by the Water Agency (as a
wholesaler)  and the  Cities  of  Cotati,  Rohnert  Park,  Santa  Rosa  and
Town of Windsor (as water retailers). The City of Sebastopol has not
yet reached the threshold of 3,000 customers, but is projected to do so
in the next year or two and anticipates initiating development of an
UWMP at that time. The Plans discuss and describe:

• Existing water supplies and infrastructure; 
• Projected  water  demands  over  the  next  25  years,  based  on

population growth projections and growth policies in city and county
general plans; 

• Projected water supplies available over the next 25 years, the
reliability  of  that  supply,  and  general  plans  for  water  supply
projects; 

• Current and planned water conservation activities; 
• A water shortage contingency analysis; and 
• A comparison of water supply and water demand over the next
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25  years  under  different  hydrological  assumptions  (normal  year,
single dry year, four consecutive dry years). 

As local groundwater makes up a portion of the urban water supply
within the Plan Area (as further described in Section 4.3), the UWMPs
also discuss and describe groundwater production facilities, historical
and projected groundwater use and the conditions of the groundwater
basin.   Thus,  UWMPs serve as a routine mechanism for  local  urban
water providers to coordinate and plan for future urban groundwater
use.  The most recent projections for future urban groundwater use are
incorporated into Section 4.8. However, it is noted that UWMPs do not
consider rural residential, agriculture and small municipal/mutual water
systems.

In  addition  to  the  UWMPs required  by  the  state,  local  urban  water
providers  perform  other  water  supply  planning  activities  related  to
groundwater,  including  development  of  water  master  plans,
preparation  of  water-supply  assessments  for  larger  proposed
developments (more than 500 dwelling units or equivalent), updates of
city  and  county  General  Plans,  and  other  activities.   Information
regarding some of these activities is summarized below:

• Water  Master  Plans  have  been  developed  by  many  urban  water
providers in the Plan Area, including the Cities of Cotati, Santa Rosa,
Sebastopol and Town of Windsor, which assess water supply needs
and describe planned projects.   The City  of  Santa Rosa has also
developed a draft Groundwater Master Plan to provide direction and
recommended policies on the City of Santa Rosa’s use of current
and future groundwater resources for both peaking and emergency
supply. The Groundwater Master Plan is available online at:
http://ci.santa-rosa.ca.us/departments/utilities/groundwater/masterp
lan

• Beginning  with  passage  of  SB  610  in  2002,  water  supply
assessments must be furnished to local governments for inclusion in
any  environmental  documentation  for  certain  projects  that  are
subject to CEQA (as defined in Water Code 10912 [a]).  The water
supply  assessments  are  required  to  determine  water  supply
sufficiency for  a 20-year projection  in  addition  to the demand of
existing and other planned future uses.  Since 2002, a number of
water supply assessments have been prepared in the Plan Area on
behalf of local planning agencies.

3.1.3Water Supply Strategies Action Plan
The Water Supply Strategies Action Plan was developed by the Water
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Agency  in  coordination  with  its  water  contractors  to  increase  water
supply system reliability, resiliency and efficiency in the face of limited
resources,  regulatory  constraints  and  climate  change  uncertainties.
Following  an  extensive  public  outreach  program,  nine  Water  Supply
Strategies were approved by the Water Agency’s Board of  Directors in
September  2010,  which  include  prioritized  actions  to  enhance  the
existing conjunctive use of the region’s surface water and groundwater
resources, develop groundwater management plans, and comply with
recent  groundwater  monitoring  requirements  from  the  state.
Immediate  actions  identified  within  the  plan  that  are  specific  to
groundwater include:
• Identify projects that limit flooding and increase groundwater recharge

(Stormwater  Management/Groundwater  Recharge  Study  further
described in Section 3.4.3).

• Improve water supply reliability and reduce peak demands that affect
Dry  Creek  Flows  through  evaluation  of  a  Groundwater  Banking
Program (further described in Section 3.1.5).

• Develop and continue non-regulatory groundwater management plans
in  the  Santa  Rosa  Plain  and  Sonoma  Valley  that  emphasize
development of diversified water supply “portfolios”.

• Comply with the State’s California Groundwater Elevation Monitoring
(CASGEM)  Program  by  implementing  a  voluntary  groundwater-level
monitoring  network  within  the county’s  groundwater  basins  (further
described in Section 3.6.2).

• Continue research on the natural  filtration capacity of Russian River
alluvial  materials  at  the  Water  Agency’s  Russian  River  riverbank
filtration facilities.

The Water Supply Strategies Action Plan is updated on a regular basis
(most recently June 2013) and the most recent version is available at
http://www.scwa.ca.gov/water-supply-strategy/.

3.1.4Climate Change Studies and Planning
Projected  changes  in  climate  include  increased  variability  in
precipitation  and  rises  in  air  temperature,  resulting  in  shorter  wet
season,  longer  dry  season,  more  droughts  and  more  extreme high
flows.  To face these potential changes in climate the Water Agency is
working with federal and local partners, including the USGS, National
Oceanic and Atmospheric Administration, and the U.S. Army Corps of
Engineers to advance the science in our region in an effort to plan for
and adapt to predicted changes.  Findings from these efforts to date
are summarized in Section 2.2.2.  

3.1.5Groundwater Banking Feasibility Study
In an effort to improve the region’s water supply reliability, the Water
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Agency and its partners (Cities of Cotati, Rohnert Park and Sonoma,
Valley  of  the  Moon  Water  District,  and  the  Town  of  Windsor)  are
conducting  a  feasibility  study for  designing a  regional  groundwater
banking program. Conceptually, groundwater banking programs would
divert  surplus  Russian  River  water  from  existing  drinking  water
production facilities during wet winter and spring seasons, and pipe
them to  sites  developed for  storage in  aquifers  beneath the Santa
Rosa Plain and/or Sonoma Valley.  The stored water would then be
available  for  subsequent  recovery  and  use  during  dry  weather
conditions  (i.e.,  the  summer  and  fall  seasons)  or  in  emergency
situations.    The  Water  Agency  and  the  study  participants  are
exploring groundwater banking in a systematic and phased approach,
using information from completed and ongoing scientific studies and
groundwater management activities sponsored by the Water Agency
and its partners.  

3.2 Water Conservation
A  number  of  regional  and  local  water  conservation  programs  are
operational  in  the  Plan  Area.   The  Sonoma-Marin  Saving  Water
Partnership represents 10 water utilities in Sonoma and Marin counties
that are signatories to the California Urban Water Conservation Council
(CUWCC) and have joined to create a regional approach to water use
efficiency.  Within  the  Plan  Area,  these utilities  include the Cities  of
Cotati,  Rohnert  Park,  Santa  Rosa,  Town  of  Windsor  and  the  Water
Agency.   Each of  these member  utilities,  in  addition  to  the  City  of
Sebastopol  and  California  American  Water  Company, have  water
conservation programs to assist their communities reduce water use.

Water conservation and use efficiency program elements specific  to
the Sonoma-Marin Saving Water Partnership include:
• Establishing  a  conservation  coordinator,  water  waste  prohibition,

assistance and water loss control programs (audits, leak detection
and repair).

• Urban water metering, and conservation pricing (tiered structure).
• Developing  and  maintaining  public  information  and  school

education programs on water and conservation.
• Specific  urban  residential  programs  for  indoor  (high  efficiency

toilets, fixtures, and washers) and outdoor landscaping assistance,
surveys and retrofits for increasing conservation.

• Specific  industrial  and  large  landscape  assistance,  surveys  and
retrofits for increasing conservation.

• Rebate programs to replace top loading clothes washer with high
efficiency front-loading clothes washers, and replace old toilets with
high efficiency toilets.
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• Qualified water efficient landscaper training that provides education
on proper plant selection for local climates, irrigation system design
and  maintenance,  and  irrigation  system  programming  and
operation.

• Online water wise gardening website which offers a Mediterranean
and  native  plant  list,  design  and  garden  installation  tips,  and
irrigation system design and maintenance information.

• Green business program that provides businesses with water and
energy conservation  information and incentives,  to  reduce waste
and prevent pollution.

• Annual eco-friendly garden tour, providing information on graywater
irrigation  systems,  rainwater  catchment  systems,  permeable
surfaces, living walls,  native and drought tolerant plants, edibles,
swales, chicken coops and lizard habitat, and cob furniture.

In  2009  the  California  Legislature  established  a  statewide  goal  to
reduce per capita water use 20% by the year 2020 with an interim goal
of  10%  reduction  by  2015.  As  of  2011,  each  member  of  the
Sonoma-Marin Saving Water Partnership has achieved the 2020 target
goal.  Average regional water usage by member utilities has declined
from approximately 160 gallons per capita per day (gpcd) in the late
1990’s to approximately 113 gpcd in 2011. Specific actions which have
led  to  these  reductions  under  the  Sonoma-Marin  Saving  Water
Partnership  are  exemplified  by  the  following  achievements  in  fiscal
year 2011-2012:

• Water  Efficiency  Assessments  –  3,031  water  smart  home
evaluations were conducted by trained technicians to assist  with
improving  home  water  efficiency,  find  and  fix  water  leaks,  and
inform and educate homeowners on indoor and outdoor water use. 

• Business  Water  Use  Survey  –  511  businesses  participated  in
business water use surveys. 

• Clothes  Washers  –  2,155  rebates  were  issued  for  high-efficiency
clothes washer upgrades.

• Toilets – 1,757 rebates were issued to residences, and 317 rebates
were issued to businesses for high-efficiency toilet updates.

• Turf  Conversion  –  340,067  square  feet  of  lawn  were  removed
through turf conversion rebate programs.

• Landscapes  –  202  landscapes  were  upgraded  to  be  more  water
conserving, through rebate programs. 

• Business  Water Use Efficiency – 23,696,000 gallons  of  water  per
year is being saved by an increase in water use efficiency through
process changes and equipment upgrades. 
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• Graywater – 57 graywater systems were installed.
• Rainwater Harvesting - 23,050 gallons of rainwater storage capacity

have been added through rebate programs.
• Education Programs – High school and elementary school students

and  parents  participate  in  a  variety  of  water  educational  and
training programs and tours. 

More  information  is  available  at
http://www.savingwaterpartnership.org/.

Windsor Efficiency “pay as you save®” (PAYS®) is a mechanism to
provide  efficiency  upgrades  for  Windsor  home  and  apartment
occupants with no loan and no debt associated with repayment. After
installation of eligible upgrade measures, participants pay a surcharge
on their water bill with the assurance that their estimated savings on
combined utility  bills  (energy and water)  will  exceed the bi-monthly
water surcharge. The payment obligation stays at the installed site. If
an installed measure fails at any time during the payment period and
is  not  repaired,  the  payment  obligation  ends.  Examples  of  water
efficiency  measures  eligible  under  the  program  high  efficiency
showerheads,  toilets,  and  faucet  aerators  drought  resistant
landscaping, and high efficiency clothes washers. 

The State Legislature adopted the "Water Conservation in Landscaping
Act of 2006" (AB 1881) requiring the Department of Water Resources
to update the  State Model Water Efficient  Landscape Ordinance. All
local land use agencies were required to adopt the model ordinance, or
develop an ordinance that is at least as effective by January 1, 2010.
The  county  and  cities  have  all  developed  individual  water  efficient
landscape ordinances. The new  water efficient landscape ordinances
require a landscape plan check for certain projects, as described in the
ordinance.  It  includes  requirements  for  landscape  water  budgets,
landscape and irrigation design, and irrigation scheduling. 

There  is  also  a  number  of  resources  for  implementing  water
conservation practices for rural landowners not connected to city water
utilities  or  who are ineligible  for  urban water  conservation  program
rebates.  A  great  water  conservation  and  stormwater  management
guide for all types of landowners is the “Slow it. Spread it. Sink it!”
publication  produced  by  the  Southern  Sonoma  County  Resource
Conservation  District  (now  Sonoma  RCD)  and  the  Resource
Conservation  District  of  Santa Cruz  County.   This  homeowner’s  and
landowner’s  guide offers  many ideas and tips on  practices that can
help to protect and replenish groundwater resources, reduce erosion
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and pollution,  prevent flooding and increase water conservation and
stormwater management.  The guide can be downloaded for free here:
http://sonomarcd.org/pdf/Slowit.Spreadit.Sinkit.vfinal.pdf.  Another
useful  guide  focusing  on rainwater  catchment systems is  the “Roof
Water Harvesting for a Low Impact Water Supply” booklet produced by
the Occidental Arts and Ecology Center’s WATER Institute, which can
be downloaded from the following link: 
http://www.sotoyomercd.org/OAEC-Roof-Water-Harvesting-Booklet.pdf.

Rural and agricultural landowners are encouraged to contact their local
Resource  Conservation  Districts  for  further  information  on  water
conservation  practices  and  funding  opportunities.  Additional
information  on  water  saving  tools  for  agricultural  irrigation  can  be
found at 
http://sonomarcd.org/programs-services-water-resource-ctools.php.

Members of Wine Institute and the California Association of Winegrape
Growers  introduced  the  Code  of  Sustainable  Winegrowing  Practices
Self  Assessment  Workbook  in  2002  to  promote  environmental
stewardship and social  responsibility  in the California  wine industry.
More than 50 members  of  Wine Institute and CAWG developed the
Sustainable  Winegrowing  Program  and  workbook  over  a  two-year
period  with  input  from environmental  groups,  regulators,  university
educators and social equity groups. Since the workbook and program
were initiated, nearly 70 percent of the winegrowers and producers in
California have joined, and nearly half of the vineyards and production
facilities in the state have completed self-assessments. 

The  workbook is  a self-assessment tool  for  California's  vintners  and
growers and provides practical information on how to conserve natural
resources,  protect  the  environment  and  enhance  relationships  with
employees, neighbors and local communities. The workbook addresses
a number of  criteria  for  measuring performance,  including Vineyard
Water Management and Winery Water Conservation and Quality.

Winegrowers  and  producers  conduct  a  self-assessment  using  the
workbook  and  online  tools.  The  Chapters  on  viticulture,  soil
management,  vineyard  water  management,  and  winery  water
conservation include guidance and options for optimal vines selection,
vineyard design, soil type and water demand management to improve
measurement,  management,  water  conservation  and  water  use
efficiency.  The workbook provides guidance and options  on ways to
improve winegrowing management and wine production. Participants
develop  a  work  plan  to  make  improvements  and  then  evaluate
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progress  over  time.  Another  aspect  is  the  certification  program:
winegrowers  and  producers  can  be  third-party  certified  as  a
sustainable winegrowing facility.

More information on sustainable winegrowing practices is available at
http://www.sustainablewinegrowing.org/.

3.3 Water Reuse
Water reuse is recognized as an important tool in reducing the demand
for potable water and groundwater used for irrigation, provided that
the water meets the applicable water quality standards and is supplied
in appropriate quantities for the intended uses.  Water reuse currently
occurs  at  many  scales  throughout  the  Plan  Area,  from large-scale,
highly  treated  municipal  recycled  water  programs  to  untreated
graywater systems developed by individual property owners.

Municipal Recycled Water
Primary municipal recycled water systems within the Plan Area include
the  Santa  Rosa  Subregional  Water  Reuse  System,  the
Airport-Larkfield-Wikiup Sanitation Zone and the Town of Windsor.  The
Santa Rosa Subregional Water Reuse System is the largest water reuse
system in the Plan Area; it reclaims wastewaters received from homes,
businesses and industry within the cities of Santa Rosa, Rohnert Park,
Sebastopol, Cotati, the South Park Sanitation District and portions of
the unincorporated county.  The water is treated to a tertiary level with
activated carbon filtration and UV disinfection.  

The recycled water is distributed to the Geysers Steamfield outside the
Plan Area, and to agricultural users, golf courses, and for use on public
and private landscaping within the Plan Area. In 2010, the Subregional
System delivered approximately 14,500 af of the recycled water to the
Geysers Steamfield,  approximately  5,000 af to agricultural  irrigation
customers  and  approximately  1,100  af  to  landscape  irrigation
customers.   Recycled  water  delivered  to  the  Geysers  Steamfield  is
injected into  deep underground wells  that  recharge the  geothermal
zone used to produce geothermal energy. More information is available
at:
http  ://ci.santa-rosa.ca.us/departments/utilities/recycle/pages/default.as  
px

A  total  annual  average  volume  of  about  10,200  acre-feet/year  of
recycled water from the Santa Rosa Subregional  System is used for
irrigation within the Plan Area.  Other significant water reuse systems
within the region include the Airport-Larkfield-Wikiup Sanitation Zone
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and  the  Town  of  Windsor,  where  tertiary-treated  recycled  water
generated from these systems collectively supply approximately 2,600
afy of  recycled water for  agricultural  and landscape irrigation.   The
Town of Windsor recently completed a project to allow for the delivery
of an average 0.5 million gallons per day of its recycled water to the
Geyers Steamfield. 

Other Water Reuse Systems
Smaller-scale  water  reuse  systems  within  the  Plan  Area,  which
generally undergo a lower level of treatment compared with municipal
systems, include:
• Winery  wastewater  reuse  systems,  which  typically  reuse  treated

water  from winery  operations  for  irrigation.   These  systems  are
regulated by the North Coast Regional Water Quality Control Board.

• Small-scale  graywater  systems  reuse  untreated  wastewater
collected  from  showers,  bathtubs,  bathroom  sinks,  and  clothes
washing  machines  in  individual  homes.   Such  graywater  is  then
utilized for landscape irrigation, generally on the same property that
generates  the  gray  water.  PRMD  issues  permits  for  graywater
systems in Sonoma County.

3.4 Stormwater Management
The  need  for  integrating  appropriate  stormwater  management
practices  while  protecting  and  preserving  groundwater  resources  is
increasingly  recognized.   Several  initiatives  within  the  Plan  Area
highlight efforts to protect local waterways from the potential polluting
effects of stormwaters while also enhancing or preserving groundwater
recharge. 

3.4.1Municipal Stormwater Permit Program
U.S.  EPA  intended  that  storm  water  discharges  from  separate
municipal storm sewer systems (MS4s) be primarily addressed through
implementing Best Management Practices (BMPs), through an iterative
approach rather than numerical effluent limitations (61 FR 43761). This
approach may better address the intermittent and variable nature of
storm flows and pollutant concentrations, and the current lack of data
on effluent and receiving waters. 
 
California’s Municipal Storm Water Permitting Program regulates storm
water  discharges  from  MS4s  through  a  permitting  program.  MS4s
consist  of  drains,  pipes,  and  ditches,  which  convey  stormwaters  to
nearby streams, rivers, lakes, estuaries, basins, wetlands, and oceans.
Storm water permits require permittees to develop and implement a
storm  water  management  plan  with  the  goal  of  reducing  pollutant
discharges  to  the  maximum  extent  practicable  by  using  best
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management practices.  The program areas include public education
and outreach, illicit discharge detection and elimination, construction
and  post-construction   monitoring  and  good  housekeeping  for
municipal operations.

The Sonoma County Water Agency is a co-permittee with the City of
Santa Rosa and the County of Sonoma inside the same MS4 permit
boundary, incorporating most of the Plan Area. The City of Santa Rosa
and  unincorporated  areas  near  the  cities  of  Healdsburg,  Windsor,
Santa Rosa, Rohnert Park, Cotati, and Sebastopol are included in the
permit.  

To comply with the MS4 permit, the City of Santa Rosa and County of
Sonoma  developed  a  Low  Impact  Development  Technical  Design
Manual,  providing technical guidance for project designs that require
the  implementation  of  permanent  stormwater  BMPs.   Low  Impact
Development (LID), as it relates to storm water, aims for a design to
mimic  the  hydraulic  function  of  the  undeveloped  site  by  capturing,
treating, and infiltrating storm water as close to the source as possible,
and  locating  small  scale  landscape‐based  features  throughout  the
project site.

3.4.2Water Smart Development Guidebook
The Water Agency developed the Water Smart Development 
Guidebook      to provide Sonoma County land developers, city and 
county planning officials, and environmental regulatory agencies with a
reference guide that can help them avoid and minimize 
potential adverse impacts to water resources from development 
projects. The guidebook provides guidance for planning and designing 
water resource related project elements for residential and commercial
developments .  The three core guidebook sections focus on ways to 
increase water conservation and water reuse, and reduce stormwater 
impacts. The guidebook is available online at: 
http://www.scwa.ca.gov/watersmartdevelopment/

3.4.3Stormwater Management/Groundwater 
Recharge Scoping Study

In Fall 2010, the Water Agency initiated watershed scoping studies for
flood-control/groundwater  recharge projects  in  the  Laguna de Santa
Rosa, Petaluma, and Sonoma Valley Watersheds. The goal of the initial
scoping  studies  (one in  each watershed)  is  to  establish  the  project
objectives,  identify  potential  project  concepts,  and  determine  at  a
preliminary  level,  the  technical  and  practical  feasibility  of  projects
aimed  to  reduce  flooding,  while  providing  additional  community
benefits.  These  benefits  could  include  groundwater  recharge,  water
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quality  improvements,  water  supply  improvements,  improved
ecosystem functions,  preserving agricultural  land use,  preserving or
enhancing open spaces, better system sustainability, or such benefits
as recreation, public access, or education.
These studies are consistent with one of the strategies of the Water
Agency’s  Water  Supply  Strategies  Action  Plan.  More  information  is
available  at  http://www.scwa.ca.gov/stormwater-groundwater/.  The
initial phase of the studies was completed in late summer 2012. 

3.5 Water Quality Programs

3.5.1North Coast Regional Water Quality Control 
Board Basin Plan

The California legislature assigned primary responsibility for protecting
and enhancing California’s surface water and groundwater quality to
the State Water Resources Control Board (State Water Board), and the
nine regional water quality control boards (Regional Water Boards; or
RWQCB). 

The State Water Board provides state-level coordination for the water
quality control program by establishing statewide policies and plans for
implementing  state and federal  laws and regulations.  The regional
water boards adopt and implement water quality control plans (basin
plans), recognizing the unique characteristics of each region’s natural
surface water and groundwater quality, actual and potential beneficial
uses, and surface water and groundwater quality problems.  Article 3
of Chapter 4 of the Porter-Cologne Act directs regional water boards to
adopt, review, and revise basin plans, and provides specific guidance
on factors which must be considered in adoption of surface water and
groundwater  quality  objectives  and  implementation  measures.  The
format  for  basin  plans  is  described  in  Sections  13241-13247  of
Porter-Cologne.

The SRPW Plan Area is located within the North Coast Region, which
encompasses a total area of approximately 19,390 square miles.  The
North Coast RWQCB Basin Plan contains a brief description of the North
Coast Region, and describes its water quality and quantity problems
and  the  present  and  potential  beneficial  uses  of  the  surface  and
ground waters  within  the Region.  The Implementation  Plans section
describes measures, including specific prohibitions, action plans, and
policies  that  form  the  basis  for  controlling  surface  water  and
groundwater quality. Statewide plans and policies are included, with a
description  of  Regional  Water  Board  surveillance  and  monitoring
activities. The Basin Plan contains provisions for public participation,
complies with the requirements of the California Environmental Quality

SRPGMP 3-12 2013_09_30
DISCUSSION DRAFT FOR PANEL REVIEW

http://www.scwa.ca.gov/stormwater-groundwater/


DISCUSSION DRAFT
FOR PANEL REVIEW

Act, and establishes a setting and the framework for the development
of discharger regulation.

The NCRWQCB’s general and specific surface water and groundwater
quality  objectives,  contained  in  the  Basin  Plan,  are  prescribed  to
protect beneficial uses.  Whenever the existing water quality is better
than the water  quality  objectives  established in  the Basin Plan,  the
objective is to maintain the existing quality, unless supplanted by other
provisions of the State Water Resources Control Board Resolution No.
68-16, Statement of Policy with Respect to Maintaining High Quality of
Waters in California.  Water Quality Objectives for surface waters and
groundwaters  are  generally  set  to  prevent  adverse  effects  on
designated beneficial uses.  

In 1995 the US EPA approved a TMDL as the Waste Reduction Strategy
for the Laguna de Santa Rosa’s high ammonia levels and low dissolved
oxygen concentrations. This Waste Reduction Strategy is focused on
reducing nitrogen loading from point and non-point sources. 

Regional  Water  Board  staff   are  developing  additional  TMDLs  for
limiting  nitrogen,  phosphorus,  dissolved  oxygen,  temperature,  and
sediment in the Laguna de Santa Rosa watershed, to address the many
and continuing water quality impairments.  These TMDLs will apply to
the  entire  Laguna  de  Santa  Rosa  watershed,  including  Mark  West
Creek, Santa Rosa Creek, and all the tributaries.
 
Designated beneficial uses for the Santa Rosa Plain are listed in Table
3-1. The Basin Plan includes natural or artificial groundwater recharge
as  a  designated  beneficial  use  of  water  for  purposes  of  future
extraction,  maintenance  of  water  quality,  or  for  halting  saltwater
intrusion into freshwater aquifers.

Table 3-1  Designated Beneficial Uses - North Coast Region

The NCRWQCB Basin Plan is available online at:
http://www.waterboards.ca.gov/northcoast/water_issues/programs/basi
n_plan/basin_plan.shtml

3.5.2Salt & Nutrient Management Plan
The State Water Resources Control Board adopted a Recycled Water
Policy in February 2009. The purpose of the Policy is to increase the
use of recycled water in a manner that implements state and federal
water quality laws. The Recycled Water Policy requires that Salt and
Nutrient Management Plans (SNMP) be completed by 2014 to facilitate
basin-wide  management  of  salts  and  nutrients  from all  sources,  to
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optimize recycled water use while protecting groundwater supply and
beneficial uses, agricultural beneficial uses, and human health. 
The City of Santa Rosa has prepared a salt and nutrient management
plan for the Santa Rosa Plain groundwater subbasin within the Plan
Area and submitted it to the NCRWQCB. SNMP development  included
several  public  workshops  that  included  local  stakeholders.
Components of the SNMP include:
• Water recycling goals and objectives 
• Salt and nutrient source identification 
• Basin loading - assimilative capacity estimates 
• Anti-degradation analysis 
• Implementation measures 
• Basin-wide water quality monitoring 
• Consideration of emerging constituents of concern 

The SNMP concluded that basin-wide levels of salts (specifically TDS
levels) and nutrients (specifically nitrate values) generally are below
Water Quality  Objectives,  and are projected to increase very slowly
over time.  The contribution of future projected recycled water levels
within  the  groundwater  subbasin  was  estimated  to  be  a  minor
component of projected increases.  A groundwater quality monitoring
program is recommended as part of SNMP implementation.  The Santa
Rosa Plain SNMP groundwater subbasin is available at:

http://ci.santa-rosa.ca.us/departments/utilities/groundwater/SNMP

3.6 Permitting and Monitoring of Wells
Sonoma County Permit and Resource Management Department 
(PRMD) is the local agency responsible for administering permits for 
wells within the Plan Area. PRMD reviews all development proposals 
within unincorporated areas that will rely on wells for water supply.  

3.6.1Permitting of Wells
The  Sonoma  County  Well  Ordinance  contains  regulations  and
requirements  for  constructing  wells  to  prevent  groundwater
contamination from the surface, and between multiple water bearing
zones  in  (Ordinance  25B).  The  well  construction  standard  does  not
regulate flow volumes or rates, nor does it evaluate water availability
or local hydrogeology. 

PRMD  has  developed  a  four-tier  classification  system,  based  on
geologic information and water yields, to designate general areas of
groundwater  availability  (Figure  3-1).
(http://www.sonomacounty.org/prmd/gisdata/pdfs/grndwater_avail_b_si
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ze.pdf) Class 1 areas are Major Groundwater Basins; Class 2 areas are
Major Natural Recharge Areas; Class 3 areas are Marginal Groundwater
Availability  Areas;  and  Class  4  areas  are  Areas  with  Low or  Highly
Variable Water Yield.  

Figure 3-1 PRMD Groundwater Availability Classification Map

PRMD uses this groundwater classification system map for reviewing
certain development and building permit applications.  Discretionary
applications  in  Class  3  and  4  areas  are  required  to  include
hydrogeologic  reports  to  establish  that  groundwater  quality  and
quantity  are  adequate  and  will  not  be  adversely  impacted  by  the
cumulative developments and uses allowed in the area. The aim is to
avoid causing or exacerbating an overdraft condition in a groundwater
basin  or  subbasin.  In  addition,  discretionary  applications  in  Class  4
areas are required to complete an aquifer pumping test.

Additionally,  the  County  commissioned  a  pilot  study  of  3  areas  it
determined to have relatively scarce groundwater, including portions
of the Plan Area (Bennett Valley and Mark West Study Areas).   The
study examined climate, land use and the depths of wells drilled over
time (Kleinfelder, 2003). Based on this pilot study, PRMD established
permit requirements and guidelines for performing pump tests on new
water-wells  in  water  scarce  areas.   The  study  also  recommended
further studies of these water scarce areas.

Since 2004,  PRMD has  required groundwater-level measurement and
reporting  on  a  quarterly  or  monthly  basis  from  commercial  and
industrial projects requiring a use permit, and using more than 0.5 afy
of water.

3.6.2Groundwater Level Monitoring
Numerous organizations within the Plan Area collect groundwater-level
measurements, including: the State DWR, the Water Agency, Cities of
Cotati,  Rohnert Park, Santa Rosa, and Sebastopol;  Town of Windsor,
California  American  Water  Company,  Sonoma  State  University  and
many operators  of  small  mutual  water  systems.  PRMD also  collects
groundwater level data on certain commercial and high-capacity water
wells. Groundwater levels are measured from a combination of private
wells, dedicated monitoring wells and inactive and active public water
supply wells.  Details of current groundwater-level monitoring efforts,
and plans for coordinating and expanding the monitoring, are provided
in Section 5.2.

The Water Agency is working on behalf of the County of Sonoma  to
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comply  with  the  recent  California  Statewide  Groundwater  Elevation
Monitoring  (CASGEM)  Program
(http://www.water.ca.gov/groundwater/casgem/).  In  the  Santa  Rosa
Plain,  a  preliminary  groundwater  monitoring  network  has  been
established  and  data  are  being  submitted  to  the  CASGEM program
online.

3.6.3Groundwater Quality Monitoring
Groundwater quality monitoring is  currently  conducted by municipal
water suppliers (e.g., Water Agency, Cotati, Rohnert Park, Santa Rosa,
Sebastopol, Windsor), small water distribution systems, mutual water
companies, historic long-term water quality monitoring by DWR. These
state-mandated monitoring efforts, which help ensure that the public is
provided  with  a  safe,  reliable  drinking  water  supply,  include  the
following existing programs:

• Water  Agency,  Cotati,  Rohnert  Park,  Santa  Rosa,  Sebastopol,
Windsor,  small  water  distribution  systems,  and  mutual  water
companies  public  supply  wells  are monitored  as  required  by  the
California Department of Public Health (DPH).

• DWR monitors 35 private volunteer wells for specific water quality
parameters  including  minerals,  physical  properties  and
temperature.

• USGS collected groundwater quality samples from 34 wells as part
of the SRP Study and the GAMA study.

• Extensive water quality monitoring is also conducted at numerous
contaminant release sites within the Plan area and reported to state
and local regulatory agencies. 

More  information  on  these  existing  groundwater  quality  monitoring
programs is provided in Section 5.2.

3.7 City and County Planning and Water Resources
There are a number of current city and county planning activities that
are  directly  or  indirectly  linked  with  water  supply  and  groundwater
management. These include:

• General Plans
• California Environmental Quality Act
• Implementation of Green Building Standards

3.7.1General Plans
Counties and cities are required to develop and adopt comprehensive
general plans to guide future local physical development, as required
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in  California  State  Government  Code  Title  7,  Division  1,  Article  5,
Section 65300 et seq. Each general plan must contain a statement of
policies, including maps or diagrams and text, setting forth objectives,
principles,  standards,  and  plan  proposals.  City  general  plans  are
focused  on  providing  guidance  on  growth  and  development  in  the
urban  setting,  while  the  county  general  plan  focuses  on  the
unincorporated areas of the county. 

The  seven  mandatory  elements  of  a  general  plan  are  Land  Use,
Circulation,  Housing,  Conservation,  Open  Space,  Noise  and  Safety,
although the degree of specificity and level of detail varies dependent
upon local circumstances and programmatic needs.
The  Conservation  element  is  typically  where  water  resources  are
addressed in a general plan, although other water related topics may
also addressed in other elements. 

3.7.1.1 Sonoma County General Plan 2020
In  recognition  of  the  importance  of  water  resources  within
unincorporated areas of the county, an optional, new Water Resource
Element  (WRE)  was  developed and included in  the Sonoma County
General Plan 2020.  The main purpose of the Water Resources Element
is to ensure that Sonoma County’s water resources are sustained and
protected. To achieve this main purpose, the Water Resources Element
states that water resource management should consider the amount of
quality water that can be used without exceeding the replenishment
rates  over  time  or  causing  long  term  declines  or  degradation  in
available surface water or groundwater resources. 

The Water Resources Element includes goals, objectives and policies
for water quality, groundwater, public water systems, conservation &
reuse,  importing  &  exporting,  and  watershed  management.  These
goals,  objectives  and  policies  include  supporting  local  groundwater
studies and management programs, encouraging activities that protect
natural groundwater recharge areas.  The Water Resources Element for
the  Sonoma  County  General  Plan  2020  can  be  reviewed  at
http://www.sonoma-county.org/prmd/gp2020/wre.pdf.

Other water related topics incorporated in the Sonoma County General
Plan  2020  include  water  availability  as  a  factor  in  Land  Use  Map
densities that is addressed in the Land Use Element. The Open Space
and  Resource  Conservation  Element  addresses  riparian  corridors,
wetlands,  wildlife  protection,  tree  protection,  fishery  resources  and
other biotic resources, water oriented recreation, soil erosion, forestry,
and  mineral  resources.  The  Public  Facilities  and  Services  Element
addresses  connections  to  public  water  systems.  The  Public  Safety
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Element  addresses  flood  hazards,  fire  suppression,  and  hazardous
materials. The Agricultural Resources Element addresses aquaculture.

3.7.1.2 Municipal General Plans
City  General  Plans  guide  growth  and  development  in  the  urban
community,  and  typically  involve  an  urban  growth  boundary  and
significant  community  involvement.  The  Urban  Water  Management
Plans  and General  Plans  are  clearly  linked:  UWMPs calculate  future
water  demand  based  on  growth  and  development  projected  in  the
General Plan.

3.7.2California Environmental Quality Act
The  California  Environmental  Quality  Act  (CEQA)  requires  state  and
local agencies to identify the significant environmental impacts of their
actions  and  to  avoid  or  mitigate  those  impacts,  if  feasible.  CEQA
applies to certain activities of state and local public agencies. A local
agency must comply with CEQA when it undertakes an activity defined
by CEQA as a "project." A project is an activity undertaken by a public
agency  or  a  private  activity  that  must  receive  some  discretionary
approval  (meaning  that  the  agency  has  the  authority  to  deny  the
requested permit or approval) from a government agency, which may
cause  either  a  direct  physical  change  in  the  environment  or  a
reasonably foreseeable indirect change in the environment. 

Most proposals for physical development in California are subject to
the provisions of CEQA, as are many governmental decisions that do
not immediately result in physical development (such as adoption of a
general or community plan). Every development project that requires a
discretionary  local  agency  approval  will  require  at  least  some
environmental review pursuant to CEQA, unless an exemption applies. 

A  CEQA  environmental  review  imposes  both  procedural  and
substantive  requirements.  At  a  minimum,  an  initial  review  of  the
project and its environmental effects must be conducted to assess if
the proposed project will  have a significant impact on resources, for
example  verifying  that  the  proposed  project  will  maintain  the
predevelopment level of recharge. Depending on the potential effects,
a further, and more substantial review may be conducted in the form
of an environmental impact report (EIR). A project may be approved as
submitted if feasible alternatives or mitigation measures are proposed
that  can substantially  lessen the potential  significant  environmental
effects of the project.

3.7.3California Green Buildings Standard Code
The California Green Building Standards Code (CALGreen Code), Part
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11 of 12 of the California Building Standards Code, California Code of
Regulations,  Title  24,  updated  in  2010,  became  effective  at  the
beginning  of  2011.  A  green  building,  also  known  as  a  sustainable
building, is a structure that is designed, built, renovated, operated, or
reused in an ecological and resource-efficient manner. Green buildings
are designed to meet certain objectives such as protecting occupant
health;  improving  employee  productivity;  using  energy,  water,  and
other resources more efficiently;  and reducing the overall  impact to
the environment. The CALGreen Code requires  by  law that  all  new
construction  projects  must  apply  Low  Impact  development  (LID)
approaches  to  decentralize  and  integrate  into  design  stormwater
treatment. The LID approach may include use of pervious paving, rain
gardens,  rain water  collection,  swales,  infiltration  structures  etc.,  to
maintain  predevelopment  hydrologic  condition  on  the  post
development site.

City  and  County  Agencies  are  responsible  for  implementing  the
CALGreen Code requirements.  Local agencies have developed specific
requirements  that  meet  or  exceed  the  CALGreen  requirements  for
building and landscape plans and construction. For a new construction
project, a local agency reviews the required plans and design before
issuing  a  building  permit.  The  local  agency  also  inspects  progress
during  construction  and  at  the  project’s  completion  to  assure
compliance.
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OCA4CP4I4FV(YB;?;R(4D(FLB()GLDBAF(-CAW<$GFCF4(O4M4D4FVZ;('BS(KF@N4BK(GH(AC4DHCII(UCFFBADK(
KLGS( FLB( UABKBDMB( CDN( 4DHI@BDMB( GH( CFJGKULBA4M( A4OBAKR( SL4ML( CAB( IGD?R( DCAAGS(
KFABCJK(GH( UABM4U4FCF4GD( FLCF( MGDMBDFACFB( AC4DHCII( 4D(DCAAGS(PCDNKR( CDN(SL4ML( MCD(
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MC@KB(HIGGN4D?(4D(FLB(-ICD(*ABC;(,LB(-ICD(MCIIK(HGA(CNN4F4GDCI(AC4DHCII(JGD4FGA4D?(FG(
4JUAGOB(FLB(SCFBA(P@N?BF(CDN(K@AHCMB(SCFBA<?AG@DNSCFBA(JGNBI(HGA(FLB(-ICD(*ABC;(
(
!"#$Q "096)*.=, K, "3*.43*., 3.9, '>9346, 4<6, *.46=13469, 7'1/3+6,

C3461R=10'.9C3461,2096),34,3.,3>>10>1*346,/16L'6.+8,(3769,0.,.6C,
9343,3;3*)3(*)*48,40,413+@,3.9,377677,4<6,C3461,('9=64,,

,LB(%#2#(KF@NV(Y%#2#R(5678Z( 4NBDF4H4BK(NCFC(?CUK( 4D( FLB(M@AABDF(@DNBAKFCDN4D?(GH(
FLB( -ICD(*ABC(SCFBA( 4DFBACMF4GDKR( CDN( G@FI4DBK( FLB(DBBN( HGA( CNN4F4GDCI( KFABCJHIGS(
CDN( ?AG@DNSCFBA( @KB( NCFCR( CDN( CNN4F4GDCI( 4DHGAJCF4GD( GD( LVNAG?BGIG?4M(
MGDDBMF4GDK;(,LB(-ICD(MCIIK( HGA(JC4DFC4D4D?(CDN(4JUAGO4D?(FLB(NCFCPCKB(NBOBIGUBN(
HGA( FLB( KF@NVR( CDN( HGA(@UNCF4D?( CDN( 4JUAGO4D?( FLB( ?AG@DNSCFBA( K4J@ICF4GD(JGNBI(
GOBA( F4JB( FLAG@?L( FLB( 4DMGAUGACF4GD( GH( DBS( CDN( CNN4F4GDCI( NCFC( HAGJ( H@F@AB(
JGD4FGA4D?R(K@AOBVK(CDN(KF@N4BK;%

!"I"I %B6A8=P295B$HB695O9?68$28=$D5OL2B@5$
-AGFBMF4GD(GH(FLB(X@CDF4FV(CDN(X@CI4FV(GH(?AG@DNSCFBA(K@UUI4BK(HGA(H@F@AB(PBDBH4M4CI(
@KBK( 4K( BKKBDF4CI;( /CDN( @KB( CMF4O4F4BK( 4DOGIO4D?( LCECANG@K( K@PKFCDMBK( MCD( NB?ACNB(
SCFBA( X@CI4FVR( CDN( MGDKFA@MFBN( LCANKMCUBK( MCD( 4JUBNB( N4ABMF( UBAMGICF4GD( CDN(
4DMABCKB( A@DGHH;( ,LB( -ICD( 4DFBDNK( FG( CNOCDMB( ?AG@DNSCFBA( UAGFBMF4GD( GH(
?AG@DNSCFBA(CDN(BDLCDMB(ABMLCA?B(FLAG@?L(4FK(JCDC?BJBDF(GPQBMF4OBK;(
(
!"#$S P6+<31=6,5163,&1046+4*0.,K,-96.4*/8?,23>,3.9,6.+0'13=6,>1046+4*0.,0/,

16+<31=6,31637,,
"NBDF4HV4D?( CDN( NBI4DBCF4D?( ?AG@DNSCFBA( ABMLCA?B( CABCK( CAB( MA4F4MCIIV( 4JUGAFCDF(
CMF4GDK( HGA(UAGFBMF4D?(CDN(BDLCDM4D?(?AG@DNSCFBA(ABMLCA?B( 4D( FLB(-ICD(*ABC;( (,LB(
-ICD(MCIIK(HGA(KF@N4BK(FG(H@AFLBA(4NBDF4HV(CDN(JCU(?AG@DNSCFBA(ABMLCA?B(CABCKR(CDN(
FG( KLCAB( 4DHGAJCF4GD( HAGJ( FLB( KF@N4BK( S4FL( UICDDBAK( HGA( 4DMGAUGACF4D?( CDN(
UAGJGF4D?(?AG@DNSCFBA(ABMLCA?B(UAGFBMF4GD(4D(ICDN(@KB(UICDD4D?(CDN(NBOBIGUJBDF;(
,LB(-ICD(CIKG(MCIIK(HGA(CNOCDM4D?(CDN(BDMG@AC?4D?(4DMABCKBN(MGGAN4DCF4GD(PBFSBBD(
#GDGJC($G@DFVR(IGMCI(J@D4M4UCI4F4BK(CDN(SCFBA(UAGO4NBAK(GD(2BDBACI(-ICD(CDN(GFLBA(
ICDN(@KB(UICDD4D?(CMF4O4F4BK;%
(/
!"#$%T P6+<31=6,F.<3.+626.4,K,U0.7*961?, 6;3)'346?,3.9,C<616,3>>10>1*346?,

>102046, 3+4*;*4*67, 40, 6.<3.+6, =10'.9C3461, 16+<31=6, V*W6W, 7'>>)8X,
C<*)6,>1046+4*.=,01,*2>10;*.=,=10'.9C3461,L'3)*48,

.D?4DBBA4D?(UAGQBMFK( FG( BDLCDMB( ?AG@DNSCFBA( ABMLCA?B( CAB( FVU4MCI( MGJUGDBDFK( GH(
MGDQ@DMF4OB(JCDC?BJBDF(UAG?ACJKR(CDN(CAB(PB4D?(KF@N4BN(CK(UGFBDF4CI(MGJUGDBDFK(
GH( FLB( -ICD;( *MF4OBIV( ABMLCA?4D?( ?AG@DNSCFBA( S4FL( SBIIK( CDN( KUABCN4D?( PCK4DK(
UAGO4NBK(FLB(GUUGAF@D4FV(FG(AC4KB(?AG@DNSCFBA(IBOBIK(SLBAB(FLBV(LCOB(IGSBABN(CDN(
PCDW(?AG@DNSCFBA(HGA(NA4BA(VBCAK;(,LB(-ICD(4DMI@NBK(CMF4GDK(CDN(CMF4O4F4BK(FG(H@AFLBA(
CKKBKK( FLB( HBCK4P4I4FV( GH( ABMLCA?4D?( ?AG@DNSCFBA( S4FL( S4DFBAF4JB( )@KK4CD( )4OBA(
SCFBA( HIGSK( CDN( S4FL( IGMCI( KFGAJSCFBAR( SLBD( COC4ICPIBR( SL4IB( UAGFBMF4D?( GA(
4JUAGO4D?(SCFBA(X@CI4FV;(
%
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!"#$%% B6))7, 3.9, E10'.9C3461, &1046+4*0., , $, F.+0'13=6, (674, >13+4*+67, 3.9,
>10>61,>612*44*.=,/01,4<6,+0.741'+4*0.?,>)3+626.4?,16+0.741'+4*0.,3.9,
96741'+4*0.,0/,3)),C6))7,,

"JUAGUBAIV(MGDKFA@MFBN(SBIIK(MCD(CMF(CK(MGDN@4FK(FLCF(MGDDBMF(CX@4HBAK(CDN(UAGO4NB(
C(UCFLSCV(HGA(J4_4D?(SCFBAK(GH(OCAV4D?(X@CI4FV(S4FL(FLB(UGFBDF4CI(HGA(?AG@DNSCFBA(
X@CI4FV( NB?ACNCF4GD;( *PCDNGDBN(SBIIK( FLCF( CAB( DGF( UAGUBAIV( NBKFAGVBN( CDN( KBCIBN(
CIKG( AC4KB( FLB( UGFBDF4CI( HGA( ?AG@DNSCFBA( X@CI4FV( NB?ACNCF4GD( 4H( MGDFCJ4DCF4GD(
ABCMLBK( FLB( SBII;( ,LB( -ICD( S4II( UAGO4NB( 4DU@F( FG( IGMCI( C?BDMV( UBAJ4FF4D?(
ABX@4ABJBDFK( FLCF( J4?LF( CKK4KF( FG( ABN@MB( FLB( A4KW( GH( ?AG@DNSCFBA( X@CI4FV(
NB?ACNCF4GD( HAGJ( 4JUAGUBAIV( MGDKFA@MFBN( GA( CPCDNGDBN( SBIIK;( ,LB( -ICD( 4DMI@NBK(
CNN4F4GDCI( CMF4GDK( CDN( CMF4O4F4BK( FG( UAGO4NB(SBII( GSDBAK( S4FL( 4DHGAJCF4GD( GD(SBII(
JC4DFBDCDMB( CDN( FG( BDMG@AC?B( FLB( UAGUBA( NBKFA@MF4GD( CDN( KBCI4D?( GH( CPCDNGDBN(
SBIIK;(

!"I"! Q295B$.68:5BM29?68$
,LB( -ICD( ABMG?D4EBK( FLB( DBBN( HGA( 4JUAGOBN( SCFBA( MGDKBAOCF4GDR( CDN( SCFBA( CDN(
BDBA?V( BHH4M4BDMV( UACMF4MBK( CDN( CUUAGCMLBK;( "DMABCKBN( SCFBA( MGDKBAOCF4GD( CDN(
BHH4M4BDMV(MCD(LBIU(MGDFA4P@FB(FG(ABN@M4D?(SCFBA(NBJCDNK(CDN(SCKFBSCFBA(OGI@JBKR(
CDN(4DMABCKB(SCFBA(K@UUIV(ABI4CP4I4FV;(
(
!"#$%A B3461,U0.761;34*0.,3.9,F//*+*6.+8, $,&102046,3+4*0.7, 40,+0.761;6,3.9,

169'+6,C3461,'73=6,3.9,*.+16376,C3461,3.9,6.61=8,6//*+*6.+8,,
3CDV( K@MMBKKH@I( SCFBA( MGDKBAOCF4GD( UAG?ACJK( CAB( M@AABDFIV( PB4D?( 4JUIBJBDFBNR(
CDN(FLB(-CDBI(CMWDGSIBN?BK(FLCF(JGAB(MGDKBAOCF4GD(MCD(PB(4JUIBJBDFBN(CMAGKK(FLB(
-ICD(*ABC;(*MF4GDK(UAGUGKBN(4D(FLB(-ICDR(4DMI@N4D?(G@FABCML(FG(FLB(?BDBACI(U@PI4M(HGA(
CNNBN( MGDKBAOCF4GD( CDN( BHH4M4BDMV( 4D( ABK4NBDF4CI( CDN( C?A4M@IF@ACI( UACMF4MBKR( CAB(
4DFBDNBN(FG(L4?LI4?LF(CDN(4JUAGOB(CII(CKUBMFK(GH(SCFBA(MGDKBAOCF4GDR(CDN(SCFBA(CDN(
4DMABCKB(BHH4M4BDF(@KB(GH(SCFBA(CDN(BDBA?V;(

!"I"R Q295B$D5A:5$
,LB(-ICD(ABMG?D4EBK(SCFBA(AB@KBR(SLBAB(HBCK4PIBR(CK(CD(4JUGAFCDF(FGGI(HGA(ABN@M4D?(
FLB( 4AA4?CF4GD( NBJCDN( HGA( UGFCPIB(SCFBA( CDN( ?AG@DNSCFBA;(1CFBA( AB@KB( M@AABDFIV(
GMM@AK( CMAGKK( J@IF4UIB( KMCIBK( FLAG@?LG@F( FLB( -ICD( *ABCR( ACD?4D?( HAGJ( ICA?B<KMCIB(
J@D4M4UCI( ABMVMIBN(SCFBA(UAG?ACJK( FG(?ACVSCFBA(KVKFBJK(NBOBIGUBN(PV( 4DN4O4N@CI(
UAGUBAFV(GSDBAK;(,LB(-ICD( 4DFBDNK( FG(UAGJGFB( FLB( 4DMABCKBN( ABKUGDK4PIB( AB@KB(GH(
SCFBA(FG(FLB(B_FBDF(HBCK4PIB;(
%
!"#$%D B3461, P6'76, $, -.+16376, C3461, 16'76, *., 3, 73/6, 3.9, 6.;*10.26.43))8,

70'.9,23..61,,
"DMABCKBN(@KB(GH(ABMVMIBN(SCFBA((YSCFBA(AB@KBZR(SLBAB(CUUAGUA4CFB(CDN(HBCK4PIBR(4K(C(
WBV(SCFBA(JCDC?BJBDF(GUF4GD(HGA(FLB(-ICD(*ABC(FG(BDLCDMB(SCFBA(K@UUIV(ABI4CP4I4FV(
CDN( ABN@MB( NBJCDNK( GD( ?AG@DNSCFBA( CDN( K@AHCMB( SCFBA( ABKG@AMBK;( $GJUCABN( FG(
GFLBA( SCFBA( JCDC?BJBDF( GUF4GDKR( FLB( 4DMABCKBN( ABMVMIBN( SCFBA( K@UUIV( GUF4GD(
CIABCNV(LCK( K4?D4H4MCDFIV( 4DMABCKBN(@KB(GH( ABMVMIBN(SCFBA( HGA( 4AA4?CF4GD( 4D( FLB(-ICD(
*ABCR(S4FL(JGAB(MCUCM4FV( HGA( H@F@AB(B_UCDK4GD;(,LB(-ICD(MCIIK( HGA(CD(CKKBKKJBDF(GH(
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FLB(U@PI4M(CMMBUFCP4I4FVR(HBCK4P4I4FV(CDN(MCUCM4FV(FG(4DMABCKB(ABMVMIBN(SCFBA(@KB(CF(FLB(
IGMCI(IBOBI;(

!"I"S 0895@B295=$Q295B$H4288?8@$*$J282@5N589$
"DFB?ACFBN( SCFBA( UICDD4D?( ]( JCDC?BJBDF( JBCDK( NBOBIGU4D?( JCDC?BJBDF(
GPQBMF4OBK( CDN( CMF4GDKR( CDN( CNGUF4D?( UGI4M4BK( FLCF( ABMG?D4EB( FLB( MGDDBMF4GDK(
PBFSBBD( ?AG@DNSCFBA( CDN( CII( MGJUGDBDFK( GH( FLB( SCFBAKLBN( 4DMI@N4D?( A4OBAKR(
SBFICDNKR( GFLBA( BMGKVKFBJKR( CDN( K@AHCMB( SCFBA( CDN( ?AG@DNSCFBA( @KBAK;(
2AG@DNSCFBA( JCDC?BJBDF( 4K( 4DFB?ACFBN( SLBD( UICDD4D?( CDN( UGI4MV( NBM4K4GDK(
MGDK4NBA( FLB(SCV(?AG@DNSCFBA(@KBK(CHHBMF( K@AHCMB(SCFBA( ABKG@AMBKR( ICDN(@KBKR( CDN(
FLB(DCF@ACI(BMGKVKFBJK(4D(C(MLCD?4D?(MI4JCFBR(CDN(LGS(K@AHCMB(SCFBA(@KBK(JCV(CHHBMF(
?AG@DNSCFBA( K@UUI4BK;( ,LB( -ICD( O4BSK( ?AG@DNSCFBA( JCDC?BJBDF( CK( C( JBCDK( FG(
ABMG?D4EB(CDN(LBIU(FG(CNNABKK(UGFBDF4CI(4JUCMFK(GD(K@AHCMB(SCFBAK(CDN(?AG@DNSCFBA(
ABKG@AMBKR( 4DMI@N4D?( ?AG@DNSCFBA<NBUBDNBDF( BMGKVKFBJKR( SL4IB( DGF( MGDKFAC4D4D?(
?AG@DNSCFBA(@KB;(
(
!"#$%G -.4613=6.+8, U0019*.34*0., 3.9, &314.617<*>7, $, -2>10;6, +0019*.34*0.,

3.9, *.4613+4*0., (64C66., C3461, 1670'1+6, 23.3=626.4, 3=6.+*67, 3.9,
/'14<61, +')4*;346, 74346, 3.9, /69613), >314.617<*>7, /01, >10=132,
*2>)626.434*0.,

3CDC?4D?(SCFBA(ABKG@AMBK(4DOGIOBK(C(MGJUIB_(GH(UGI4MVR(IB?CIR(4DKF4F@F4GDCIR(FBMLD4MCI(
CDN( BMGDGJ4M( HCMFGAK( HGA( NBM4K4GD<JCW4D?;( *( D@JPBA( GH( HBNBACIR( KFCFB( CDN( IGMCI(
C?BDM4BK( CAB( 4DOGIOBN( 4D( SCFBA( ABKG@AMBK( JCDC?BJBDF( NBM4K4GD<JCW4D?( SL4ML((
CHHBMF(FLB(-ICD(*ABC;("JUAGO4D?(MGGAN4DCF4GD(CDN(4DFBACMF4GD(PBFSBBD(FLBKB(OCA4G@K(
C?BDM4BK(S4II(LBIU(HCM4I4FCFB( 4DFB?ACFBN(?AG@DNSCFBA(JCDC?BJBDF(CF(FLB( IGMCI( IBOBI;(
#FCFB( CDN( HBNBACI( UCAFDBAKL4UK( CAB( H@DNCJBDFCI( FG( LBIU4D?( UGK4F4GD( FLB( -ICD( HGA(
H@DN4D?( GUUGAF@D4F4BK;( ,LB( -ICD( UAGO4NBK( FLB( MGIICPGACF4OB( CDN( 4DKF4F@F4GDCI(
HG@DNCF4GD( FG( KBBW( KFCFB( CDN( HBNBACI( ?ACDF( CDN( IGCD( GUUGAF@D4F4BK( CDN( 4D<W4DN(
KBAO4MBK( FG( MCAAV(G@F( CMF4O4F4BK;(,LB(-ICD( 4DFBDF( 4K( FG( H@AFLBA(NBOBIGU(CDN( M@IF4OCFB(
IGD?<FBAJ( ABICF4GDKL4UK( CDN( UCAFDBAKL4UK( S4FL( C( D@JPBA( GH( KFCFB( CDN( HBNBACI(
C?BDM4BK;(
%
!"#$%I U0.Y'.+4*;6, "3.3=626.4, $, U0.Y'.+4*;6)8, 23.3=6, 7'1/3+6, C3461, 3.9,

=10'.9C3461,,
$GDQ@DMF4OB( JCDC?BJBDF( YGA( MGDQ@DMF4OB( @KBZ( 4K( FLB( UICDDBN( CDN( MGGAN4DCFBN(
JCDC?BJBDF( GH( PGFL( K@AHCMB( SCFBA( CDN( ?AG@DNSCFBA( ABKG@AMBK( FG( JBBF( SCFBA(
ABX@4ABJBDFK( 4D( C( JCDDBA( FLCF( PCICDMBK( CDN( GUF4J4EBK( FLB( K@UUI4BK( GH( PGFLR( CDN(
4JUAGOBK(SCFBA(K@UUIV(COC4ICP4I4FV(CDN(ABI4CP4I4FV;(!@A4D?(KBCKGDCIIV(SBF(F4JBK(CDN(
UBA4GNK( GH( CPGOB<DGAJCI( UABM4U4FCF4GDR( FLB( -ICD( KBBWK( FG( UAGJGFB( FLB( @KB( GH(
COC4ICPIB(K@AHCMB(SCFBA(KG@AMBK(CDN(ABMLCA?B(GH(?AG@DNSCFBA(K@UUI4BK(YCK(HBCK4PIBZR(
FLBABPV(MGDKBAO4D?(?AG@DNSCFBA(K@UUI4BK(HGA(NAV(UBA4GNK(CDN(NAG@?LFK;((
(
(
(
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!"#$%M B3461$N3.9,Z76,&)3..*.=,U0019*.34*0.,$,U0019*.346,7'1/3+6,C3461,3.9,
=10'.9C3461,23.3=626.4,C*4<,)3.9,'76,>)3..*.=,3.9,96;6)0>26.4,

1CFBA( ABKG@AMB( COC4ICP4I4FV( CDN( SCFBA( K@UUIV( KG@AMB( 4NBDF4H4MCF4GD( DBBN( FG( PB(
MGDK4NBABN(4D(ICDN(@KB(UICDD4D?(NBM4K4GD<JCW4D?;(,LB(-CDBI(UAGUGKBK(FG(MGGAN4DCFB(
CDN( 4DHGAJ( ICDN(@KB(UICDD4D?(S4FL(UICDD4D?(CDN( 4JUIBJBDFCF4GD(GH( K@AHCMB(SCFBA(
CDN( ?AG@DNSCFBA(JCDC?BJBDF( UAG?ACJK( CDN( CMF4O4F4BK;( ,LB( -ICD( S4II( UAGO4NB( CD(
4DHGAJCF4GDCI(ABKG@AMB(GH(PBKF(COC4ICPIB(KM4BDMB(FG(CII(UCAF4M4UCDFK(YSCFBA(UAGO4NBAKR(
UICDDBAKR( NBM4K4GD<JCWBAKR( P@K4DBKKR( @APCDR( C?A4M@IF@ACI( BDO4AGDJBDFCIR( CDN( A@ACI(
KFCWBLGINBAKZ(HGA(4DFB?ACF4D?(?AG@DNSCFBA(JCDC?BJBDF(MGDMBUFK(4DFG(FLB(UICDD4D?(
CDN(NBOBIGUJBDF(UAGMBKK;(
(
!"#$%O Z1(3.$P'13), H<3169, H46C3197<*>, , $, :07461, 7<3169, 23.3=626.4, 3.9,

746C3197<*>,167>0.7*(*)*4*67,320.=,'1(3.,3.9,1'13),743@6<0)9617,
*K( NBKMA4PBN( 4D( FLB( =CK4D( *NO4KGAV( -CDBI( $LCAFBA( CDN( 2GOBADCDMB( -AGUGKCIR( FLB(
-CDBI(NBOBIGUBN(FL4K(OGI@DFCAVR(DGD<AB?@ICFGAV(-ICD(CDN(?@4NBK(4FK(4JUIBJBDFCF4GD(
PV(SGAW4D?(FGSCANK(MGDKBDK@K(CK(C( H@DNCJBDFCI(UA4DM4UIB;(,LB(-CDBI( 4K(MGJUGKBN(
GH(C(PAGCN(PCKB(GH(KFCWBLGINBAKR(4DMI@N4D?(@APCD(CDN(A@ACI(?AG@DNSCFBA(@KBAKR(SLG(
KLCAB( FLB( ABKUGDK4P4I4FV( FG( ?@4NB( 4JUIBJBDFCF4GD( GH( FLB( -ICD;( -CDBI(JBJPBAK(S4II(
BD?C?B( @APCD( CDN( A@ACI( ?AG@DNSCFBA( @KBA( MGDKF4F@BDM4BK( FG( NBOBIGU( KLCABN(
JCDC?BJBDF^(PGFL(CAB(?AG@DNSCFBA(@KBAK(S4FL(NBJCDNK(FG(PB(JBF(CDN(KFBSCANKL4U(
ABKUGDK4P4I4F4BK(HGA(JC4DFC4D4D?(K@KFC4DCPIB(K@UUI4BK;(
(
!"#$%Q U)*2346, U<3.=6, &)3..*.=, $, &102046, C3461, 7'>>)8, 16)*3(*)*48, 3.9,

910'=<4, 167*)*6.+8, (8, *.+01>0134*.=, +)*2346, +<3.=6, >)3..*.=, *.40,
6[*74*.=,3.9,/'4'16,)0+3),3.9,16=*0.3),>)3.7/

-ABUCA4D?( HGA( C( H@F@AB( GH( ACU4N( MI4JCFB( MLCD?B( 4JUI4MCFBK( SCFBA( K@UUIVR( SCFBA(
X@CI4FVR( HIGGN4D?R( NAG@?LFR( CDN( BMGKVKFBJ( LBCIFL( ABX@4A4D?( IGMCI( CDN( AB?4GDCI(
4DHGAJCF4GD( GD( UGFBDF4CI( MLCD?BK( FG( MI4JCFB( UCFFBADKR( CDN( GD( FLB( K@PKBX@BDF(
ABKUGDKB( GH( FLB( LVNAGIG?4M( CDN( BMGKVKFBJK;( ,LB( -ICD( MCIIK( HGA( SCFBA( K@UUIV(
JCDC?BJBDF(NBM4K4GD<JCW4D?(PCKBN(GD( FLB(PBKF(COC4ICPIB(KM4BDMB(CDN( 4DHGAJCF4GD(
CF( FLB( PCK4D( KMCIB;( ,LB( -ICD( K@UUGAFK( GD?G4D?( CDN( CNN4F4GDCI( AB?4GD<( CDN( PCK4D<
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Note to Reviewers: We have not made changes or updated the Section 1 Stakeholder
Involvement and Section 2 Monitoring Program & Modeling since your last review,
and have not attached figures and tables from those sections. We will  have a draft
matrix of how the Management Components Address the BMOs at the TAC meeting
next week.
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5.0 GROUNDWATER  MANAGEMENT  PLAN
COMPONENTS

The Plan includes a variety of components that are required by Water Code § 10753.7, 
recommended in DWR Bulletin 118 California's Groundwater (DWR 2003), and 
identified as optional programs under Water Code § 10753.8. It also includes 
groundwater management elements already in place. These components are grouped into 
five general categories: 

5.1 Stakeholder Involvement
5.2 Monitoring Program & Modeling
5.3 Groundwater Protection 
5.4 Increase Conservation & Efficiency 
5.5 Increase Groundwater Recharge 
5.6 Increase Water Reuse
5.7 Integrated Groundwater Management

These  components  or  programs  are  presented  in  this  section  and
summarized  in  Table  5-1  for  reference.   The  table  correlates  the
activities  that  are  related  to  one  or  more  BMO.  Each  component
includes  discussion,  recommended actions,  and identification  of  the
objectives  toward which the component is  directed.   Recommended
actions  can  fall  under  the  categories  of  projects,  which  are
implementations  actions  to  address  a  particular  BMO,  and  studies,
which are efforts  to gather data in order to implement an eventual
project.   Note  that  the  proposed  management  components  are
logically sequenced but that none are necessarily more important than
others, and many actions will require funding and their implementation
is thus dependent on obtaining such funding.  Coordination of agencies
and  organizations  conducting  or  planning  water  and  groundwater
related activities, studies and projects is strongly encouraged, although
Panel approval is not required prior to implementing any activity, study
or project.

Table 5-1 Groundwater Management Objectives and Management 
Components

5.1 COMPONENT 1 – STAKEHOLDER INVOLVEMENT
Stakeholder  involvement  forms  the  foundation  for  a  continued,
collaborative  process  of  decision-making  and  action  during  Plan
implementation. The Plan calls for active participation of a broad group
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of  stakeholders  as  a  key  component  to  sustaining  a  successful,
collaborative process during Plan implementation,  as outlined in the
SRPGMP Communication and Outreach Plan (CCP 2012) (Section 6.1).

Several  methods  to  achieve  broad  stakeholder  participation  will  be
employed  during  the  implementation  of  the  Plan,  including:  1)
involving  the  public,  2)  using  advisory  groups,  3)  informing  public
agencies,  stakeholders,  and  public  schools,  and  4)  facilitating
partnerships  between  stakeholders  and  agencies.  Each  of  these
methods is discussed further below

5.1.1 Involving the Public
The  Water  Agency  and  Panel  will  involve  the  public  in  Plan
implementation.  Involving the public includes regular communications
about  the Plan implementation,  conducting outreach and education,
and  notifying  the  public  on  key  issues  and  milestones.  The  Plan
supports  engaging  the  public  in  groundwater  management  and
providing  opportunities  for  individuals  and  groups  for  access  to
information  and  involvement  at  regular  meetings  to  comment  on
implementation issues. The Water Agency and Panel will implement a
public  outreach  plan  with  strategies  for  managing  a  web  site  and
carrying out these activities with the aim of communicating with urban,
rural, agricultural, business and environmental stakeholder audiences
both within and outside the Santa Rosa Plain Watershed. 

In  2010,  the  Agency  created  a  website  for  the  project:
http://www.scwa.ca.gov/srgroundwater/. The Water Agency will use its
website to distribute information on Plan implementation activities to
the public,  and to  ensure  program information  is  readily  accessible
through the Internet.

(Note to Reviewer: Recommended Actions in Section 5.0 will all
be  listed  and  prioritized  in  the  final  chapter  (6.0)  on
Implementation. Only a portion of the Recommended Actions
will  be implemented in the initial  Groundwater Management
Program, pending funding availability.) 

Recommended Actions:
1) Circulate  copies  and  publish  the  adopted  Plan  and  subsequent

periodic reports on website.
2) Develop an informational flyer on the Plan to accompany mailings

from water agencies and companies, as well as mailings to private
well owners.
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3) Develop  and  execute  a  Public  Outreach  Plan  for  Plan
implementation,  which  will  help  maximize  outreach  on
implementation activities, and will encourage public attendance at
key advisory meetings and workshops for input. 

4) Develop  outreach  information  that  is  comprehensible  by  public
members  with  different  levels  of  education  and  technical
knowledge.

5) Conduct  public  forums  at  key  milestones  to  encourage  public
participation.

6) Maintain email and postal mail lists to announce meetings and keep
interested parties informed about Plan implementation.

7) Invite interested parties to participate in Panel meetings.
8) Meet  with  representatives  from  interested  organizations  as

appropriate and get feedback.
9) Coordinate  meetings  and  conduct  briefings  within  the  SRPW  to

provide information and solicit and report input on the management
responsibilities and activities relative to this Plan.

5.1.2 Advisory Groups
The Water Agency will seek and follow recommendations of the Panel
in  the  implementation  of  the  Plan  as  described  in  Section  6.1.
Additionally, the Water  Agency will continue to convene a TAC on an
as-needed  basis  for  regular  input  on  technical  aspects  of  Plan
implementation.

Recommended Actions:
1) Following  Plan  adoption,  the  current  Panel will  discuss  and

recommend  the  composition  of  the  Panel and  the  Technical
Advisory Committee for Plan implementation. 

2) Conduct  quarterly  meetings  with  the  Panel to  inform  and  seek
guidance on implementation.

3) Conduct  monthly  TAC  meetings,  as  needed,  to  obtain  technical
input on the various aspects of Plan implementation.

5.1.3 Informing  Stakeholders  &  Public
Agencies

The Water  Agency and  Panel will  maintain good communication and
foster  further  involvement  with  public  agencies  and  stakeholders.
Once implementation of the Plan begins, the Water Agency and Panel
will be responsible for ensuring relevant public agencies and elected
officials are informed on the activities conducted under the Plan.  

Recommended Actions:
1) Continue to maintain and further develop relationships with local,
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state  and  federal  agencies  and  organizations  to  benefit  Plan
implementation while maintaining local control.

2) Coordinate  and inform land use planning with surface water and
groundwater management activities by providing periodic briefings
on water and groundwater management activities to local land use
planning agencies.

3) Conduct briefings with the elected officials who have adopted the
Plan  in  conjunction  with  implementation  milestones  and  annual
reporting.

4) Provide  information  to  increase  public  awareness  of  current  and
future water supplies, demands, and trends in reliability related to a
changing climate.

5.1.4 Partnerships & Coordination
The  Panel will facilitate partnerships and develop relationships at the
local, state, and federal levels. Over the past decade, the SRPW area
water users and other local leaders have made great strides in regional
planning  and  collaboration  on  water  issues.  Several  important
partnerships have facilitated project implementation providing benefits
to water agencies, their customers, and other groundwater users. For
example, the Water Agency, City of Cotati, City of Sebastopol, City of
Santa Rosa, Town of Windsor, County of Sonoma, and the California
American Water District formed a cooperative partnership to fund the
development of this Plan; and the same local agencies and the USGS
conducted  an  assessment  of  SRPW  groundwater  resources  (USGS,
2013) through a cooperative agreement.

Facilities  necessary  to  implement  and  expand  conjunctive  use
programs  in  the  SRPW could  help  to  achieve  broader  regional  and
statewide benefits. These facilities, however, would require substantial
resources,  and  might  best  be  pursued  through  partnerships  with
potential  beneficiaries,  and through seeking grant funding.  Potential
partners  include  California  Department  of  Water  Resources,  State
Water  Resources  Control  Board,  California  Department  of  Public
Health, and US Army Corps of Engineers.

Recommended Actions:
1) Continue to promote partnerships that achieve goal and objectives

of the Plan
2) Coordinate Plan implementation activities, collaborate and work to

the  extent  practicable  with  watershed  groups,  local  stewardship
groups, water interest groups, land use planning and management
agencies,  and  state  and  federal  regulatory  agencies  that  have
jurisdiction in areas related to Plan activities.
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3) Coordinate  efforts  to  seek  grant  funding  for  Plan  recommended
actions in the Plan Area.

5.2 COMPONENT  2  –  MONITORING  PROGRAM  &
MODELING

Monitoring and modeling have been identified by the Panel as a key
component of the Plan to be able to measure and assess the water
resources in the Plan Area and to simulate and plan for various climate
and proposed project scenarios. 

5.2.1 Monitoring Program
An important component of the Plan is to establish a comprehensive,
long-term  monitoring  program  capable  of  evaluating  changes  in
groundwater resources within the Plan Area over time, and validating
the  hydrogeologic  conceptual  model  and  numerical  flow  model.
Groundwater  management  cannot  be  accomplished  without  the
monitoring and measurement of  basic hydrologic  parameters in  the
basin, because:
• Groundwater  systems  are  dynamic  and  adjust  continually  to

short-term  and  long-term  changes  in  climate,  groundwater
withdrawal and recharge, and land use.

• Monitoring provides information on the status of the resource.
• Monitoring  is  the  principal  source  of  information  about  the

hydrologic stresses on aquifers and the way these stresses affect
groundwater recharge, storage and discharge.

A monitoring program is also a required component in the Water Code
(Reference Section 1.0).

The Plan monitoring program contains the following elements (Table
5-1):
1) Groundwater-Level Elevation Monitoring.
2) Groundwater Quality Monitoring.
3) Inelastic Land Surface Subsidence Monitoring.
4) Surface Water-Groundwater Interaction Monitoring.
5) Hydro-Meteorological Monitoring.
6) Monitoring Protocols.
7) Data Management.
8) Prioritizing Data Needs.
 
The monitoring data will  be used on an annual or bi-annual basis to
comprehensively evaluate the state of groundwater resources within
the  Plan  Area,  to  periodically  update  and  improve  the  monitoring
program,  and  to  help  make  decisions  on  water  management
strategies.
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Goals of the Plan Monitoring Program
The  following  goals  have  been  developed  for  the  Plan  Monitoring
Program:
• Develop and maintain sufficient data of adequate quality to assess

the status  and trends of  groundwater-levels,  groundwater  quality
and  surface  water/groundwater  interaction  within  the  basin  and
responses to future management actions.

• Establish monitoring protocols to ensure the adequacy, quality and
consistency of data collected, and a framework and format for data
collection and maintenance.

• Provide data to evaluate model predictions and to support updates
and improvements to the surface water-groundwater flow model.

• All  available  monitoring  data  should  be  screened,  qualified,  and
either incorporated in the database or archived.

• Make non-confidential data available to all stakeholders in the Plan
Area.

Data  Objectives  have  also  been  developed  for  each  monitoring
element, and are listed in the monitoring elements subsection.

Statutory  Groundwater  Management  Plans  require  that  the  local
agency shall adopt monitoring protocols designed to detect changes in
groundwater  levels,  groundwater  quality,  and  also  to  investigate
inelastic surface subsidence for basins in which subsidence has been
identified as a potential problem.  The monitoring protocols should also
be able to detect changes in the flow and quality of surface water that
directly  affect  groundwater  levels  or  quality,  or  that  are  caused by
groundwater pumping in the Plan Area. The monitoring protocols shall
be  designed  to  generate information  that  achieves  these standards
and promotes efficient, effective groundwater management.

5.2.1.1 Groundwater-Level Monitoring
Table 5-2 and Figure 5-1 show current groundwater level monitoring
programs (CASGEM, DWR, water suppliers and other volunteer efforts)
in the Plan Area.  Additional details on the existing groundwater-level
monitoring wells, including the well  depth range (where known) and
the type of well and associated program are in  Appendix _. 

Figure 5-1 Groundwater Level Monitoring Well Locations
Table 5-2 Existing Groundwater Level Monitoring

Groundwater Level Monitoring - Existing
DWR has measured groundwater levels in a network of wells within the
Santa  Rosa  Plain  Groundwater  Subbasin  for  a  number  of  decades.
Most of these wells were incorporated into DWR’s monitoring network
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between  the  mid-1950’s  and  1981.   Measurements  are  generally
collected from these wells semiannually in the spring and fall, although
a subset of wells are monitored on a monthly basis.  DWR currently
monitors  a  total  of  23  private  wells  in  the  Santa  Rosa  Plain
Groundwater Subbasin.

Since  2004,  PRMD  also  administers  the  Use  Permit  Groundwater
Monitoring Program, which requires the measurement and reporting of
groundwater-levels on a quarterly or monthly basis for commercial and
industrial  projects  requiring a use permit  and using over 0.5 afy of
water.  Ten private water wells are currently monitored and reported to
PRMD under this  program within  the Santa Rosa Plain Groundwater
Subbasin.

Groundwater-level  measurements  are  also  collected  by  the  Water
Agency, Cities of Santa Rosa, Rohnert Park, Cotati, Sebastopol, Town of
Windsor,  California  American  Water  Company,  Sonoma  State
University and many operators of small mutual water systems from a
combination  of  dedicated  monitoring  wells  and  inactive  and  active
public water supply wells. In addition, the SWRCB GeoTracker program
provides groundwater level monitoring data on a number of soil and
groundwater cleanup sites in the Plan Area.

The DWR CASGEM program is a state program to compile groundwater
level  monitoring  data  statewide  from  local  monitoring  programs.  A
subset  of  the  Plan  Area  groundwater  level  monitoring  data  are
reported to the CASGEM program.

Some parts of the Plan Area still have inadequate groundwater level
monitoring  to  assess  their  trends  and  status.  The following  general
areas have been preliminarily identified as potential data gaps in the
proposed monitoring program:

• Northern  portions  of  the  Plan  area  (vicinity  of  the  Town  of
Windsor).

• East-central portions of the Plan area (vicinity of the City of Santa
Rosa). 

• Southwestern portions of the Plan area.
• Upland areas underlain by the Sonoma Volcanics and bedrock.

Groundwater Level Monitoring - Proposed
Based on evaluation of spatial well distribution, well-screened intervals
and  hydrogeology,  an  expanded  groundwater  level  monitoring
program is envisioned as summarized in Table 5-2 (Note to Reviewers:
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This will be Developed by the TAC once the Model Report is available.).
A  minimum of  __ additional  groundwater  level  monitoring  wells  are
planned to be added to the current Plan Area monitoring effort in areas
shown  in  Figure  5-1.   As  part  of  the  process  for  establishing  the
groundwater-level  monitoring network,  criteria  will  be developed for
selecting suitable wells to be used for monitoring, such as known well
construction  details,  age  and  condition  of  the  well,  and  access  for
monitoring instrumentation.

A long-term groundwater level monitoring program for the Plan Area is
planned to be established that incorporates:
1) Coordinate  collection  of  groundwater  elevations  on  a  minimum

semiannual  basis  (spring  and  fall),  and  prioritize  specific  areas
where  more  frequent  groundwater  elevation  monitoring  may  be
desirable  (e.g.,  quarterly  or  monthly,  in  recharge  and  discharge
areas).

2) Existing groundwater-level monitoring efforts described above (i.e.,
wells  monitored  and/or  reported  by  DWR,  local  water  suppliers,
PRMD, and others).

Additional  wells  will  also  be  considered  for  inclusion  into  the
groundwater level monitoring program and may include the following:
1) Wells  historically  monitored  by  DWR with  long-term records  that

might be reactivated.
2) Selected  wells  of  small  water  distribution  systems  (wineries,

restaurants,  schools  and  parks)  and  mutual  water  companies
(non-urban residential subdivisions).  

3) Wells that improve the spatial density and depth distribution of the
well-monitoring network by recruiting new private well volunteers in
locations  where  additional  data  is  needed  to  understand
groundwater elevation trends in the Plan Area.

4) New  multi-depth  monitoring  wells  to  better  understand  the
distribution of groundwater hydraulic heads, flow and water quality
with depth.

5) Groundwater  level  data from wells  along and in  adjacent  basins,
where underflow is considered a factor in the water budget.

Data Objectives
The following data objectives have been developed for groundwater
level monitoring:
• Provide  essential  information  to  evaluate  groundwater  level

trends over time.
• Provide estimate of amount of groundwater in storage in the basin.
• Identify linkages between groundwater level data to surface water
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quality and flow information.
• Develop information for groundwater models, water budget, and to

forecast trends.

Recommended Actions:
1) Assess  groundwater  elevations  on  an  annual  basis  for  trends,

conditions  and  adequacy  of  the  groundwater  level  monitoring
network.

2) Develop  an  outreach  program  to  obtain  groundwater  level  data
from volunteer private well owners, private producers, and mutual
water companies in the Plan Area.

3) Coordinate  with  local,  state  and  federal  agencies  to  investigate
opportunities  to  develop better  information on groundwater  level
monitoring,  including  projects  such  as  groundwater  recharge  to
incorporate project-specific monitoring.

4) Project  to conduct systematic,  coordinated groundwater elevation
monitoring:  Establish  and  fund  a  Plan  Area-wide,  standardized,
long-term monitoring well network. Select an appropriate group of
wells  (both  public  supply  and  volunteer  private  wells)  to  begin
monitoring  groundwater  elevations  through  cooperative  and
volunteer efforts.

5) Project  to  install  new  multi-depth  groundwater  monitoring  wells
project: Obtain funding and install new multi-depth monitoring wells
in  the  Plan  Area  for  long-term  depth-specific  monitoring  of
groundwater levels and groundwater quality.  

5.2.1.2 Groundwater Quality Monitoring
Groundwater  quality  information  is  available  from records  of  public
water supply wells being monitored by municipal water suppliers (e.g.,
Water Agency, Cotati, Rohnert Park, Santa Rosa, Sebastopol, Windsor),
small  water  distribution  systems,  mutual  water  companies,  historic
long-term  water  quality  monitoring  by  DWR,  and  USGS  sampling
(Figure  5-2).  Note  to  Reviewers:  Figure  for  groundwater  quality
monitoring  wells  is  under  development. These  state-mandated
monitoring efforts, which help ensure that the public is provided with a
safe,  reliable  drinking  water  supply,  include  the  following  existing
programs:
• Water  Agency,  Cotati,  Rohnert  Park,  Santa  Rosa,  Sebastopol,

Windsor,  small  water  distribution  systems,  and  mutual  water
companies  public  supply  wells  are monitored  as  required  by  the
California Department of Public Health (DPH) under California Code
of Regulations (CCR) Title 22 (which includes organic compounds,
inorganics, metals, microbial, and radiological analytes).

• DWR  monitors  35  private  volunteer  wells  for  water  quality
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parameters  including  major  ions  (including  calcium,  magnesium,
potassium, sodium, carbonate,  bicarbonate,  chloride and sulfate),
iron,  manganese,  boron,  nitrate,  total  dissolved  solids,  total
alkalinity,  specific  conductance  (referred  to  as  either  specific
conductance  [USGS]  or  electrical  conductivity  [DWR]),  pH,  and
water temperature.

• USGS collected groundwater quality samples from 34 wells as part
of the SRP Study and the GAMA study.

• Extensive  water  quality  monitoring  is  conducted  at  numerous
contaminant  release  sites  within  the  Plan  area  and  reported  to
regulatory agencies, including the North Coast RWQCB, County of
Sonoma  Environmental  Health  Department,  and  the  California
Department of Toxic Substances Control. 

Figure 5-2 Groundwater Quality Monitoring Well Locations

Data Objectives
The following data objectives have been developed for groundwater
quality monitoring:
• Track status and trends of groundwater quality within basin.
• Protect the health of basin users.
• Assess  effect  of  human  and  natural  factors  on  quality  of

groundwater and surface water.
• Use  groundwater  quality  characteristics  to  help  understand

groundwater flowpaths within the basin.

Recommended Actions:
1) Assess  water  quality  on  an  annual  or  biennial  basis  for  trends,

conditions  and  adequacy  of  the  groundwater  quality  monitoring
network.  This will include preparing tables of analytical results, and
developing water quality plots and figures, in conjunction with well
hydrographs and groundwater level contour maps for the Periodic
Plan Implementation Report, described in Section 6.3.

2) Identify  opportunities  to  capture  and  integrate  existing  water
quality data for areas where current data is insufficient, including
contributions  from  the  DPH,  small  water  distribution  system
operators (wineries, restaurants, schools and parks), mutual water
companies (non-urban residential subdivisions), and other entities.

3) Integrate  other  monitoring  programs  established  through  efforts
such as the NCRWQCB Dairy Program, local recycled water projects
and  the  Salt  and  Nutrient  Management  Plan  for  the  Santa  Rosa
Plain.

4) Project  –  Conduct  groundwater  quality  monitoring:  Establish  and
fund  a  basin-wide,  standardized,  coordinated,  long-term
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groundwater  quality  monitoring  network  in  conjunction  with
groundwater  level  monitoring. Consider  selecting  an  appropriate
sampling of wells (both public supply and volunteer private wells) to
monitor for groundwater quality through cooperative and volunteer
efforts.

5.2.1.3 Inelastic  Land  Surface  Subsidence
Monitoring

Land subsidence monitoring will be conducted periodically to monitor
for the potential lowering of the land surface that could be caused by
groundwater  extractions.  The  monitoring  program  would  aim  to
measure  and document  any changes  in  land surface  elevation  that
could  be  associated  with  elastic  or  inelastic  subsidence  due  to
groundwater extraction. 

Data Objectives
The  following  data  objectives  have  been  developed  for  subsidence
monitoring:
• Assess  the  potential  for  inelastic  land  subsidence  due  to

groundwater extraction in the Plan Area
• Ensure adequate spatial coverage, precision and accuracy of land

surface monitoring measurements.

Recommended Actions:
1. Identify  the  available  data  related  to  potential  inelastic  land

subsidence due to groundwater extraction in the Plan Area:
a) Existing survey data
b) Plate Boundary Observatory (PBO) GPS Stations (Figure 5-3)

2. Evaluate potential benchmark locations for periodic  monitoring of
land subsidence related to groundwater extraction in the Plan Area:
Discuss and coordinate among the Agency,  Cotati,  Rohnert  Park,
Santa  Rosa,  Sebastopol,  and  Windsor  to  determine  suitable
benchmark locations and/or supply wells in the Plan Area, to aid the
analysis of potential land subsidence.

3. Develop  monitoring  program  and  network  for  assessing  the
potential  for  inelastic  land  subsidence  due  to  groundwater
extraction; long-term land surface elevation changes to determine
whether  such  changes  are  elastic  and/or  inelastic.   Potential
components could include:
a) Semiannual  surveying  of  a  network  of  benchmarks  and  other

survey  points  in  areas  where  previous  data  and  (or)
groundwater-level declines within confined aquifer zones suggest
the potential for subsidence 

b) Continued monitoring of sites recorded and reported through the
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existing PBO GPS stations.
4. Develop an outreach program to City, County and other institutions

responsible for infrastructure to provide information regarding likely
indicators of subsidence.

Figure 5-3 Plate Boundary Observatory (PBO) GPS Monitoring Stations.

5.2.1.4 Surface Water-Groundwater Interaction
Monitoring

Surface  water-groundwater  interaction  monitoring  is  a  key  area  of
interest  to  many  stakeholders  and  is  also  an  area  of  opportunity
particularly with the groundwater flow model. It is also an important
area  of  focus  due to  the relationship  with  wetlands and ecosystem
values. 

An appreciable number of streamflow gages are located within the Plan
Area, but the interaction between surface water and groundwater is
not being systematically monitored. Additional information on shallow
groundwater  levels  close  to  stream  courses,  and  tributary  inflows
between  existing  gages,  will  be  needed  to  define  and  assess  the
surface  water/groundwater  relationship.   Figure  5-4  shows the  nine
currently active and two inactive USGS streamflow gages, and three
active  stream  gages,  monitored  by  the  Center  for  Ecosystem
Management and Restoration (CEMAR) within the Plan area. Table 5-3
summarizes the locations and parameters that the gages record, along
with the periods of recording.

Most of the streamflow records in the Plan Area are relatively recent (2
to 5 years), but four have 11 to 12 year records. Consequently, the
Plan area lacks a good,  long-term estimate of  the amount of  water
moving through water courses and discharging to the Russian River,
and the effects of surface water and groundwater have on the quality
and quantity of each are not well  understood. Preliminary results of
USGS surface water-groundwater model flow simulations suggest that
watercourses in the Plan Area vary in time and space, seasonally and
annually, in terms of losing or gaining streamflow.

Data Objectives
The  following  data  objectives  have  been  developed  for  subsidence
monitoring:
• Develop a better understanding of the relationship between surface

water and groundwater flow and quality, and provide information
for determining water budget.

• Provide  information  on  locations  of  groundwater  recharge  and
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discharge areas 
• Evaluate seasonal and long-term changes in groundwater recharge

and discharge.

Figure 5-4 Streamflow Gage Locations, Plan Area.

Table 5-3 Streamflow Gaging Information, Plan Area.

Recommended Actions:
1) Continue to compile available stream gauge data and information

on tributary flows in the Plan Area. 
2) Determine current surface water quality sampling being conducted

in the Plan Area.
3) Project  to  conduct  seepage  runs  along  major  watercourses:

Conduct  seepage  runs  to  further  assess  surface  water  and
groundwater  interactions.  Correlate  groundwater  level  data  from
wells  in  the  vicinity  of  stream  gauges  to  further  establish
connectivity of the creek water and groundwater.

4) Project  to  analyze and as  Necessary  Re-Activate Existing Stream
Gauges and Install  New Gauges in the Plan Area:  Three stream
gauging stations that measure discharge and stage in the Plan Area
would be analyzed for priority and need of evaluating water budget
and  surface  water-groundwater  interaction  evaluation  purposes
Stream gauges would be re-activated or added based on need and
usability.

5) Project  to  study  Stable  Isotope  Study  to  Understand  Surface
Water-Groundwater Flow: Analyze existing samples and collect new
surface  water  and  groundwater  samples  for  isotopic  and  other
natural  or  anthropogenic  tracers  to  evaluate  surface  water  and
groundwater interactions.

6) Project to install new wells along major watercourses:  Install new
wells along major watercourses to further assess surface water and
groundwater interactions.

5.2.1.5 Hydrometeorological Monitoring
Various levels of hydrometeorological monitoring, which provides part
of the information necessary for forecasting weather conditions, flood
preparedness, drought preparedness, water supply planning, and for
determining the Plan Area water budget, takes place at  15 weather
stations  in  the  Plan  Area  (Figure  5-5  and  Table  5-4).
Hydrometeorological  monitoring  stations  may  include  sensors  to
collect data on rainfall, air temperature, relative humidity, wind speed
and  direction,  solar  radiation,  soil  temperature  and  moisture.
Additional  hydrometeorological  data  may  be  collected  by  other
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stakeholders  in  the  Plan  area.  Additional  rainfall  data  in  Sonoma
County is collected under the Community Collaborative Rain,  Hail  &
Snow Network (CoCoRAS).

Figure 5-5 Weather Station Locations, Plan Area.

Table 5-4 Weather Station Information, Plan Area.

The Water Agency is working collaboratively with the National Oceanic
and Atmospheric Administration and US Geological Survey to develop
better  information  on  weather  conditions,  weather  and  river  level
forecasting  and  climate  change.  Additional  hydrometeorological
stations  and  data  will  collected  through  this  effort  and  will  be
incorporated into the GIS database to benefit stakeholders in the Plan
areas, and for future Plan project planning and activities.

Data Objectives
The following data objectives have been developed for weather 
monitoring:
• Provide estimates and create a database of Plan Area rainfall, air 

temperature, relative humidity, wind speed and direction, solar 
radiation, soil temperature and moisture values.

• Produce information on factors such as evapotranspiration (ET) to 
be used by stakeholders for improving water use efficiency and 
conservation.

• Provide estimates of annual rainfall amounts and distribution in the 
Plan Area

• Produce essential information for evaluating changes over time 
and for estimating climate change factors.

• Develop hydrometeorological data that can be used for weather 
forecasting, flood preparedness, drought preparedness, water 
supply planning, determining the Plan Area water budget, and to 
educate the public about climate and hazard preparedness. 

• Develop information for surface water-groundwater modeling, 
calculating water budget, and for forecasting trends.

Recommended Actions:
1) Develop  inventory  of  existing  hydrometeorological  stations

including sensors, and of data collection and management protocols
and plans for future expansion.

2) Identify and develop strategies for collecting hydrometeorological 
data needs for surface water-groundwater flow model , working with
the NOAA NOAA Earth Sciences Research Laboratory and Scripps 
Center For Western Weather and Water Extremes . 
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3) Develop a protocol and work plan for compiling rainfall data on a
water-year  basis  to  develop  isohyetal  maps  as  warranted,  for
comparison  with  groundwater  level  trends,  to  augment  periodic
GMP reports and update the model. 

4) Evaluate  rainfall  data  distribution  and  determine  the  need  for
additional  data;  consider  CoCoRAS  and  automated  systems  for
possible rainfall monitoring station expansion, and develop plans for
future efforts.
 

5.2.1.6 Monitoring and Reporting Protocols
Comparing both Plan Area groundwater elevation and quality data on a
basin-wide  basis  requires  a  set  of  consistent  data  collection
techniques,  sampling  intervals,  documentation  methodologies,  and
good  quality  assurance  practices  to  maintain  the  accuracy  and
precision of monitoring data.

Recommended Actions:
1) Develop  a  schedule  to  coordinate  the  time of  sampling  and the

sampling interval (time between samples) to ensure consistent data
collection frequency. 

2) Coordinate  the  various  existing  and  planned  monitoring  efforts
including the Russian River data management framework to ensure
uniform,  standard  water  quality  data  collection  protocols  are
followed.

3) Use  a  Standard  Operating  Procedure  (SOP)  for  the  collection  of
groundwater level data for wells (Appendix __).

4) Provide  DPH  guidelines  on  the  collection,  pretreatment,  storage,
and  transportation  of  water  samples  intended  for  water  quality
analyses (Appendix __).

5) Develop field and office quality assurance practices for the program.
For future individual studies in the Plan Area, review project-specific
quality  assurance/quality  control  procedures  for  collecting
groundwater quality samples.

6) At the onset of the GMP monitoring program, prepare and distribute
a  stand-alone  Sampling  and  Analysis  Plan  incorporating  the
management program component elements for use by monitoring
organizations.

7) Provide training on water level sampling to volunteer well owners as
needed.

5.2.1.7 Data Management 
A comprehensive, central GIS data management system for monitoring
data in the Plan Area will be required for organizing, managing, and
storing  the  monitoring  data,  and  for  accessing  data  for  periodic
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evaluations  and  use  in  additional  studies.   In  cooperation  with the
Agency, the USGS undertook a study to evaluate the surface water and
groundwater resources of the Plan Area, which included developing a
GIS data management system. The GIS system includes topography,
hydrology, geology, land and water use layers, and data on surface
water quality, groundwater level and quality, groundwater extraction,
land-cover correlated with water  use,  well  location and construction
details,  and  other  necessary  information  for  future  studies  and
modeling. 

Recommended Actions:
1) Maintain  and  update  the  central  GIS  data  management  system

including GIS layers and other data formats related to groundwater,
hydrology, geology, land use, and relevant imagery. 

2) Maintain  well  log  data  confidentiality,  per  requirement  of  Water
Code, Division 7, Chapter 10, Article 3, Section 13752.

3) Work  with  cooperating  agencies,  including  DWR,  Cotati,  Rohnert
Park,  Santa  Rosa,  Sebastopol,  Windsor,  PRMD,  and  any  other
non-governmental entity, to provide data for updating the database
periodically.

4) Adopt  flexible,  standard  formats  for  data  collection,  transfer
protocols, reporting, and quality assurance-quality control checks to
facilitate regularly scheduled data updates.

5) Use the GIS data management system to  assist  in  periodic  data
evaluations  and  prepare  the  Periodic  Plan  report  summarizing
groundwater  conditions  within  the  Plan  Area  and  documenting
groundwater management activities conducted in the previous year.

6) Make  data  in  the  GIS  data  management  system data  publically
available  to  Plan  Area  stakeholders  and  the  wider  public,  while
protecting any confidential information.

7) Project to compile, screen and review State Department of Public
Health,  DWR Well  Logs and PRMD records  as  an additional  data
source, especially for aquifer test data and parameters, to improved
aquifer parameterization and maps.

8) Project to develop and coordinate related data including GIS layers
and other data formats on topics that include low flow conditions,
recharge  and  discharge  areas,  impervious  areas,  land  cover,
drainage networks,  historical  hydrology  and land cover,  seasonal
springs and areas of seepage, and wetlands distribution.

5.2.1.8 Data Gaps and Needs Prioritization
In addition to providing an improved and updated understanding of the
Santa Rosa Plain Watershed, the USGS study identified a number of 
data gaps that will need to be addressed in the future:
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• Improved estimates and locations of unreported agricultural and 
domestic pumpage will help to refine the surface 
water-groundwater flow model being developed. 

• Depth-dependent water level and water quality data are needed to 
improve the understanding of the hydrogeology and of relationships
between the shallower deeper aquifer system and flowpaths.

• Improved well location, lithology and construction information are 
needed to both better understand the hydrogeology and improve 
the groundwater model

• Additional water quality data are needed to further evaluate the 
variability in water quality data in the Cotati subarea.

• Long-term groundwater level quality monitoring is essential to 
better identify and understand significant water quality trends.

5.2.2 Modeling
To be completed subsequent to receipt and review of the USGS Model
Report.

5.3 COMPONENT 3 – GROUNDWATER PROTECTION
Protecting groundwater resources is a key component of importance to
the  
Panel.  Ground  protection  comes  in  many  forms,  and  may  include
developing  actions  to  maintain  quantity  and  quality,  improving  the
management  of  wells  and  protecting  recharge  areas,  and  better
informing the public on ways to improve groundwater protection.

5.3.1 Maintain Groundwater Levels
Maintaining groundwater levels over the long-term is a fundamental
objective of the Plan and Panel, which favors non-regulatory, voluntary
strategies and actions to achieve this objective. To achieve this goal
will  require  the  collaborative  development  of  solutions  to  reduce
demands and augment supplies.

Recommended Actions 
1) Evaluate historical groundwater level trends in the Plan Area, and

identify  subareas  and  scenarios  that  are  more  vulnerable  to
groundwater level declines.

2) Should  monitoring  data  indicate  persistent  groundwater  level
declines in a particular part of the Plan Area, provide notifications to
groundwater  users  regarding  declining  trends  to  promote
awareness  of  the issue and foster  increased conservation efforts
and reduced groundwater demands.

3) Support  and  enhance  water  conservation  goals  for  reducing
groundwater  demands,  with  local  and  region-wide  incentive
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programs. 
4) Where  feasible,  promote  and  support  small-  and  large-scale

groundwater recharge, water conservation and increased recycled
water use, where feasible,  to help maintain groundwater levels and
reduce groundwater demands.

5) Provide information to the public on the importance of groundwater
monitoring maintaining groundwater levels and promoting voluntary
groundwater level monitoring across the Plan Area.

5.3.2 Prevent  Adverse  Interactions
Between  Groundwater  and  Surface
Water

In areas where surface water and groundwater are directly connected,
changes  in  one  can  affect  the  other,  for  example,  declining
groundwater levels within a shallow aquifer can lead to decreases in
streamflow.   Conversely,  degraded surface  water  quality  can  affect
shallow groundwater quality in areas where surface water recharges
groundwater.  Surface  water-groundwater  interaction  monitoring  can
help  identify  areas  of  concern  and  vulnerability,  and  assist  in  the
developing possible actions to address potential adverse outcomes. 

Recommended Actions 
1) Support  a  surface  water-groundwater  interaction  monitoring

program to better understand the potential for adverse interactions
and identify vulnerable areas.

2) Where  reductions  in  streamflow  related  to  shallow  groundwater
level  declines  may  be  identified,  inform  local  stakeholders  and
encourage activities to adjust the amount, location and/or timing of
groundwater pumping to reduce potential impacts.   Such activities
may include additional conservation measures, adjusting pumping
scenarios spatially and in time, and using alternative water sources
if available.

3) Encourage  activities  that  protect  surface  water  quality  with  a
particular  focus  on  areas  where  surface  water  recharges
groundwater.

5.3.3 Well  Construction,  Maintenance,
Protection,  Abandonment  and
Destruction

PRMD administers  the  well  permitting  program for  Sonoma County.
The  standards  for  permitting,  construction,  abandonment,  and
destruction are contained in Chapter 25B of the Sonoma County Code.
The well standards are consistent with those recommended in State
Water  Code  Section  13801  and  incorporate  standards  listed  in

SRPGMP – Management Components 2013_09_30
DISCUSSION DRAFT FOR PANEL REVIEW

18



DISCUSSION DRAFT
FOR PANEL REVIEW

California  Well  Standards,  Bulletin  74-81.   PRMD  also  has  adopted
policies ,procedures and guidelines for:
• Monitoring guidelines for large capacity water wells and industrial

projects (No. 8-1-3).
• Well pump testing in water scarce areas (No. 9-2-28).
• Disinfecting wells (WLS-011).

The  County’s  General  Plan  2020  has  a  provision  within  the  Water
Resource Element, 3.2 Groundwater, policy WR-2c, #4 “in areas where
a groundwater management plan has been approved and has been
accepted by the County, require the issuance of well permits and any
limitations imposed on well permits to be consistent with the adopted
plan” (PRMD, 2008).  

Improperly  abandoned  wells  can  be  conduits  for  contaminating
groundwater resources. Because standardized practices for permitting
of well construction, abandonment, and destruction practices did not
start until  the late 1960s or early 1970s,  the Plan Area likely has a
number  of  abandoned  wells  in  the  Plan  Area  that  have  not  been
properly destroyed.  

Identification  of  wellhead  protection  areas  is  a  component  of  the
Drinking Water Source Assessment and Protection (DWSAP) Program
administered by the DPH, formerly DHS. DPH set a goal for all licensed
water  distribution  systems  statewide  to  complete  Drinking  Water
Source  Assessments  by  mid-2003.  Assessments  are  completed  by
performing the three major components that DPH required for public
water supply wells by DPH:
• Delineation of capture zones around extraction sources (wells);
• Inventory  of  Potential  Contaminating  Activities  (PCAs)  within

protection areas; and
• Vulnerability  analysis  to identify  the PCAs to which the source is

most vulnerable.

While  these  assessments  are  only  required  for  public  water  supply
wells, they represent good practices for private well owners.
The  actions  listed  below  will  provide  improved  protection  of
groundwater resources within the Plan Area.

Recommended Actions 
1) Review Chapter 25B and provide suggestions to PRMD on the well

permit  application  requirements  to  improve  the  collection  of
hydrogeologic  information  through  working  with  drillers,  well
owners, and other parties familiar with groundwater conditions in
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the Plan Area.
2) Provide  guidance,  as  appropriate,  on  well  construction  and

destruction to well owners, operators, and licensed well drillers and
service providers.

3) Review the USGS report on the Santa Rosa Plain (USGS, 2013) and
update  Sonoma  County  information  and  maps  on  groundwater
conditions.

4) Identify management approaches that can be used to protect the
water  supply  from  potentially  contaminating  activities  including
voluntary control measures, public education, zoning restrictions or
ordinances, development of contamination contingency plans, and
minimizing pollution around wellhead protection zones.

5) Study  to  obtain  Better  Information  During  Well  Installations:
Develop a program to obtain better hydrogeologic information on
new well completions in the Plan Area.  Such information can be
obtained by  requesting,  on  a  voluntary  basis,  the  well  permittee  to  allow  for
collection of additional geologic information during drilling.

6) Study  to  conduct  Well/Abandoned  Well  Survey:  Conduct  an
inventory and survey of active and inactive wells in the Plan Area to
identify  potential  abandoned wells,  and develop an approach for
possible grant funding which would provide incentives to properly
destroy abandoned wells.  Prioritize efforts in areas where known
improperly  abandoned  wells  are  known  to  present  water  quality
concerns.

7) Project to distribute Guide for Well Owners: Distribute the Wellness
Guide to local well owners within the Plan Area which covers the
County’s  well  construction,  abandonment  and  destruction
requirements,  well  head  protection  information,  and  tips  for
ensuring that wells are properly maintained, and monitoring.  

5.3.4 Mapping  and  Protecting
Groundwater Recharge Areas

A  Plan  objective  includes  the  identification  and  protection  of
groundwater recharge areas and enhancing of groundwater recharge
where appropriate.  Groundwater recharge is recognized as one of the
most difficult components of the hydrologic budget to quantify.  The
extent to which water recharges an aquifer depends on a number of
factors,  including  land  use,  soil  permeability,  slope,  precipitation
patterns,  type  of  surficial  deposits,  thickness  of  surficial  deposits,
vegetation,  and  connection  of  surficial  deposits  with  underlying
aquifers.  A wide variety of techniques can be applied to investigate
groundwater  recharge.   Scanlon  et  al.  (2002a)  classified  these
recharge estimation techniques into physical (lysimeter, zero flux plan,
and Darcy’s Law), tracer (chemical, heat, and isotope), and numerical
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modeling  approaches,  and  recommended  using  multiple  adaptive
techniques  to  provide  the  most  reliable  estimates.   Techniques
employed to date for  mapping recharge areas within  the Plan Area
include numerical modeling (USGS, 2013) and GIS-based approaches
(Todd, 2012).

The Plan recognizes that improved understanding and delineation of
groundwater  recharge  areas  are  critically  important  for  effectively
managing groundwater resources. It includes the following actions to
continue refining the potential  groundwater  recharge area map and
encourage activities that retain the function of natural recharge areas.

Recommended Actions:
1) Periodically,  and particularly at milestones, such as completion of

additional  study,  review  and  update  the  Plan’s  groundwater
recharge  area  map  (to  be  developed  and  inserted  into  Water
Resources section from previous work and the model).

2) Provide  the  groundwater  recharge  area  map  to  and  meet  with
PRMD, the County and local planning agencies to be sure that of
groundwater  recharge  factors  are  considered  in  local  land  use
planning decisions.

3) Periodically  update  the  recharge  area  map  as  new  information
becomes available through future studies and monitoring programs.

4) Provide recommendations on the areas that are most vulnerable to
loss of recharge capacity and to water quality impacts from land use
activities.

5) Collaborate  with  local  organizations  (e.g.,  the  Sonoma  County
Agricultural Preservation and Open Space District, Land Trust, etc.)
to encourage protection and preservation of recharge areas.

6) When new developments are planned for primary recharge zones, encourage designs
that maintain or increase the site’s pre-development absorption of runoff.

7) Discourage  land  use  activities  in  recharge  areas  that  have  higher  potential  to
contaminate groundwater resources.

5.3.5 Evaluate  Distribution  and
Remediation  of  Contaminated
Groundwater

Groundwater contaminant sites present in the Plan Area  are generally
located along major thoroughfares, in urban and  industrial areas, and
typically  include  localized  contamination  of  shallow  groundwater  by
industrial point sources such as dry cleaning facilities and fuel stations,
street runoff and agricultural runoff.

While  the Lead  Agency and the Panel  do not have authority  or  the
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responsibility  for  the  oversight,  control  and  remediation  of
contamination, they will coordinate with state and local water quality
regulatory agencies to keep Plan Area stakeholders informed about the
status  of  potential  contamination  issues  when  it  is  relevant  to
implementation  of  the  Plan.  The  actions  listed  below  will  provide
improved protection of groundwater quality from contamination within
the Plan Area.

Recommended Actions:
1) Coordinate  periodically  with  the  RWQCB  and  Sonoma  County

Environmental  Health  Department  regarding  any  new  reports  of
contaminant sites that are potential threats to groundwater.

2) Incorporate GIS layers showing mapped contaminant plumes and
contaminant sites, supplied by the Regional Water Quality Control
Board  (RWQCB)  and  Sonoma  County  Environmental  Health
Department into the GIS data management system.  

3) Share  available  information  on  impacted  wells,  mapped
contaminant plumes and contaminant sites with Plan Area licensed
water system operators and private well owners.

4) Provide  rural  well  owners  with  Sonoma  County  Department  of
Health Services guide, What You Need to Know About Water Quality
in Your Well.

5.3.6 Identify and Provide Information to
the Public on Groundwater Protection

Protecting  groundwater  involves  water  suppliers,  businesses,  and
agricultural users, but also the general public, many of whom own a
private well and septic system in a rural setting. Given the importance
of groundwater as a source of drinking water for so many communities
and individuals and the cost and difficulty of cleaning it up, the best
way to ensure continued supplies of clean groundwater is to protect
groundwater resources and prevent contamination. The Plan objective
is to provide a number of resources to the public, including guides on
well  and  septic  system  maintenance  to  prevent  groundwater
contamination,  safe  practices  for  household  hazardous  substances
disposal  (also pharmaceuticals  and personal  care products)  both  on
the web, including the Plan project website, and at periodic meetings
and forums.

Recommended Actions:
1) Review and as necessary and appropriate, update the WELLness –

A Guide to You Water Well document, prepared by the Sonoma
County Department of  Environmental  Health Services,  to address
the  Plan  objective  for  this  management  component. Post  the
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updated guide  on  the  Plan  Project  website  for  easy  access,  and
distribute  information  to  the  public  on  the  availability  of  this
resource.

2) Conduct  a  periodic  forum on  groundwater  in  the  Plan  Area  and
develop  educational  materials  in  hard  copy,  electronic  for
web-based sites and YouTube, and make them easily accessible on
the Plan Project website.

5.4 COMPONENT  4  –  INCREASE  CONSERVATION  &
EFFICIENCY

Water  conservation  lessens  development  impacts  by  reducing  the
demand for  potable water resources (both surface and groundwater
supplies),  and  decreases  the  amount  of  wastewater  to  be  treated.
Through  fostering  water  supply  sustainability  and  lessening  water
demand  and  withdrawals,  water  conservation  approaches  reduce
environmental impacts by protecting groundwater levels, water quality
conditions,  base  level  streamflow,  and  the  riparian  vegetation  and
wildlife supported by water resources.

5.4.1 Continue  and  Increase  BMPs  for
Urban Water Conservation

The  Water Agency and its Contractors are undertaking several water
conservation  programs.   As  signatories  to  the  CUWCC  MOU,  they
agreed to implement BMPs for water conservation (see Section 3.2).
The  Plan  intends  to  continue  and  increase  BMPs  for  urban  water
conservation.

Recommended Actions:
1) Continue  Implementing  BMPs  and  Report  Annually:  Continue

implementing,  maintaining  and  updating  CUWCC  BMPs,  as
appropriate, for urban areas. Annually report estimated savings for
ongoing water conservation programs.

2) Assess current successes and develop potential options to increase
BMPS for urban water conservation.

3) Increase  water  use  efficiency  and  demand  reduction  by  shifting
landscape irrigation to evenings, and so reduce evapotranspiration.
Include development of educational materials and a public outreach
component.

5.4.2 Voluntary  Water  Conservation
BMPS for Unincorporated Areas

The  majority  of  grape  growers  already  employ  water  conservation
practices that contribute to sound water management. These practices
include  adopting  a  water  management  strategy,  using  water
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conserving  irrigation  systems,  and  using  water  budgets  and  deficit
irrigation  techniques.  Sound  water  management  contributes  to
sustainability through increasing fruit quality (economic), reducing the
need for  water and fertilizers  (environmental,  social  and economic),
and preventing pollution from soil  erosion and off-site movement of
nutrients.

Rural  dwellings  in  the unincorporated areas are  not  eligible  for  the
rebates and incentives for increasing water conservation as is provided
in urban areas. The Plan intends to develop options and incentives for
voluntary  water  conservation  BMPs  and  promote  the  incentives  in
unincorporated areas in the Plan Area.

Recommended Actions:
1) Develop  water  conservation  BMPs  for  voluntary  non-viticulture

agricultural  and  agricultural-residential  water  users.   Explore
additional water conservation measures for agricultural operations.

2) Encourage viticulture agriculture to increase water conservation by
using  the  Code  of  Sustainable  Winegrowing  Practices  Workbook
(Wine  Institute  and  California  Association  of  Winegrape  Growers,
2013)  and  Vineyard  Manual  (Southern  Sonoma  County  Resource
Conservation  District,  2012?)  to  address  soil  erosion  and surface
water runoff.

3) Develop  program,  incentives  and  funding  for  voluntary
implementation  of  CUWCC  water  conservation  BMPs  in  the
unincorporated County areas not served by Contractors

4) Develop  incentives  for  conservation  BMP  retrofits  during  real
property transactions in unincorporated County areas not served by
Contractors.

5.5 COMPONENT  5  –  INCREASE  GROUNDWATER
RECHARGE

To ensure a long-term, viable, sustainable supply of groundwater, the
Plan  seeks  to  increase  the  amount  of  groundwater  recharge
(“managed aquifer  recharge”)  in  the Plan  Area over the long term.
Managed  aquifer  recharge  can  be  accomplished  through  diverting
captured stormwater into spreading basins over areas that have high
permeability soils, and allowing the ponded water to percolate into the
subsurface. Understanding the distribution of soil permeabilities, how
groundwater recharges the Plan Area, and identifying and maintaining
viable  recharge areas will  all  be important  for  a program aimed to
successfully  increase  groundwater  recharge  and  storage.  Another
option is aquifer storage and recovery (ASR) and groundwater banking
with wells to recharge water directly into the aquifer. The source water
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for groundwater banking would be Russian River contract water. The
source  water  for  spreading  basins  would  be  captured  stormwater
runoff, although this option calso ould include future consideration of
recycled water. 

Increasing  groundwater  recharge  by  optimizing  the  use  of  surface
water during wet years and during the wet season, and using more
groundwater  during  the  dry  years,  is  called  conjunctive  use.
Conjunctive  use  comes  in  many  forms,  but  always  involves  the
optimization  of  surface  water  and groundwater  supplies  to  increase
water supply reliability and availability.

Implementing groundwater recharge options would entail site-specific
studies that build on the previously completed Groundwater Banking
Feasibility  Study  (2013),  and  Stormwater  Management/Groundwater
Recharge Scoping Study (2012). Site studies would include, but are not
limited  to,  evaluation  of  the  proposed  site-specific  hydrogeology,
source  water  and receiving  water  chemistry,  and water  availability,
and would involve the use of the forthcoming USGS numerical model to
consider optimal,  integrated design of combined water management
options. 

5.5.1 Stormwater Recharge by Infiltration
Stormwater recharge is one of the key water management options for
groundwater sustainability in the Plan Area.  Stormwater runoff from
our  cities,  highways,  industrial  facilities  and  construction  sites  can
carry pollutants that harm water quality and may impair the beneficial
uses of our waters. As a result, stormwater is regulated with the goal of
using  it  as  a  resource  and to  reduce harmful  pollutants,  fertilizers,
debris and other materials carried into storm drains, drainage systems
and  ultimately  our  rivers,  lakes,  and  ocean.  Stormwater  regulatory
programs fall into three main areas:
1) Construction - Projects that disturb one or more acres of soil or that

disturb less than one acre but are part of a larger common plan of
development,  are required to obtain coverage under the General
Permit for Discharges of Storm Water Associated with Construction
Activity. 

2) Industrial: Specific industrial activities must use the best technology
available to reduce pollutants in their discharges.

3) Municipal: Large and small municipal sewer system operator s must
comply  with  permits  that  regulate  storm  water  entering  their
systems under a two phase  system.

Each permit and re-permit may present an opportunity for increasing
stormwater recharge.
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A number of stormwater management initiatives have been conducted
in the Plan Area (Section 3.4) upon which to build plan actions, such as
reducing potential water quality impacts to local waterways, while also
enhancing  or  preserving  groundwater  recharge.  The  actions  listed
below include studies to identify areas with suitable soil permeabilities
and geology, alternatives for preserving these recharge areas for the
future,  feasibility  studies  to  capture  rainfall  and  stormwater,  and
recharge  projects  incorporating  stormwater  capture  and  the  use  of
spreading basins or dispersed recharge areas.  

Recommended Actions:
1) Collect  and  analyze  stream  gauge  data  to  evaluate  potential

stormwater capture projects.
2) Incorporate water quality sampling of high flow surface water and

storm water flows on project specific basis for recharge.
3) Conduct  feasibility  level  analysis  and  pilot  scale  testing  of

stormwater capture and groundwater recharge to assess volumes,
timing,  best  locations,  estimate  costs  and  potential  benefits  of
implementation.  

4) Project  to  develop  and  implement  pilot-scale  and  subsequent
large-scale  projects  to  recharge  groundwater  with  stormwater
runoff  capture and rainfall  harvesting in the Plan Area. Examples
include:
a. Off-stream spreading basins and percolation ponds.
b. Temporary wet season flooding of public lands such as parks or

open space.
c. Rainfall  harvesting  and  stormwater  runoff  recharge  with

dispersed, low impact development infiltration trenches and dry
wells, with possible incentives for retaining water on-site.

5) Project  to  make  controlled  releases  of  captured  stormwater  to
streams  during  late  summer  and  early  fall  when  conditions  are
typically dry in order to maximize the aquifer recharge and improve
fish habitat conditions.

5.5.2 Aquifer  Storage and Recovery  and
Groundwater Banking

Aquifer  storage  and  recovery  with  wells  (ASR)  and  groundwater
banking  is  another  one  of  the  key  water  management  options  for
groundwater  sustainability  in  the  Plan  Area.  Groundwater  banking
involves the conjunctive use strategy for optimizing the use of surface
water  and  groundwater  resources.  Conjunctive  use  includes  both
combined use of surface water and groundwater systems to optimize
resource use and minimize adverse effects of using a single source,
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and the development of groundwater banking opportunities with local
partners after local needs are met.  Imported surface water would be
diverted  when  it  is  available  during  the  wet  season  or  during  wet
years,  to  store  or  bank  the  water  in  aquifers,  to  subsequently  be
withdrawn during the dry years. The Groundwater Banking Feasibility
Study  (Section  3.1.6)  provides  a  foundation  for  water  management
options and project decisions and priorities in the Plan Area.  Actions
listed  below  include  pilot  projects,  additional  studies,  and  full-scale
projects incorporating imported drinking water from the Russian River
for groundwater banking.  

Recommended Actions:
1) Conduct pilot scale testing of groundwater banking using drinking

water from the Russian River to assess feasibility, potential water
quality  interactions,  volumes,  monitoring  needs,  timing,  best
locations, estimate costs and potential benefits of implementation.

2) Based on results from pilot-level ASR groundwater banking, assess
the  need  for  additional  studies  to  further  evaluate  project-  and
regional  opportunities  for  expanded  conjunctive  use  in  the  Plan
Area. 

3) Develop  and  implement  full-scale  ASR  groundwater  banking
projects that use wet season and wet year Russian River drinking
water for groundwater banking. 

5.5.3 Surface  Water  Use  in  Lieu  of
Groundwater

In-lieu recharge (or indirect recharge), another form of conjunctive use,
differs from direct recharge methods (e.g., surface spreading or ASR)
in that water is not artificially placed into the aquifer system.  Rather,
surface  water  supplies  are  used  in  normal  or  wet  years  or  months
when it is available to partially or completely replace the use of local
groundwater  and  allow  groundwater  to  recharge  through  natural
sources.   Then  in  dry  years,  when  surface  water  supplies  may  be
reduced  or  not  available,  groundwater  can  be  relied  upon  to  meet
those  demands  not  met  by  the  surface  water  supply,  improving  a
region’s  overall  supply  reliability.   In  order  for  an  in-lieu  recharge
program to be successful, the in-lieu surface water supply to be used
should reduce the demand on the local groundwater system and not
be used to accommodate additional increases in demand.  

In  effect,  this  method  has  historically  been  applied  by  the  Water
Agency and many of its Water Contractors.  For example, increased
deliveries of Russian River water to the City of Rohnert Park in 2002
offset  groundwater  pumping  and  facilitated  the  recovery  of
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groundwater levels in that area.
  
Recommended Actions:
1) Develop an integrated surface water/groundwater supply program

to guide the conjunctive use of surface water and groundwater in a
coordinated  fashion.   Parameters  for  the  program  would  likely
incorporate  yearly  and  monthly  climactic  scenarios  (e.g.,
precipitation  and reservoir  storage levels),  historical  groundwater
pumping and groundwater level trends, and anticipated demands.  

2) Evaluate  potential  funding  opportunities  for  an  in  lieu  recharge
program.

5.5.4 Low  Impact  Development  (LID)  in
New Construction

LID stormwater management is  a site design strategy to avoid  and
minimize  hydrologic  and  water  quality  impacts  associated  with
development.  The  strategy  emphasizes  design  practices  and
techniques that effectively capture, filter, store, evaporate, detain, and
infiltrate  runoff  close  to  its  source.  The  stormwater  management
approach  also  seeks  to  conserve  natural  resources  and  preserve
ecological  functions.  The LID concept  is  based on the premise that
stormwater management involves more than just preventing flooding,
and  that  runoff  is  a  valuable  resource  if  used  wisely.  Stormwater
management recognizes the value of pre‐existing hydrologic functions
and  their  influence  on  the  surrounding  environment.  The  LID
stormwater management approach in new development is generally
more  cost  effective  than  older  standard  methods  of  altering  the
hydrology  and  managing  stormwaters  (Water  Smart  Development
Guide, SCWA, 2011).

LID stormwater management relies on four fundamental principles:
1) Avoid hydrologic impacts by integrating site topography, soil, and

hydrology assets into the site plan and design features.
2) Conserve existing soils, vegetation, and hydrologic features.
3) Minimize impervious areas and maximize permeability.
4) Manage stormwater on‐site through LID features.

Recommended Actions:
1) Provide information to local community planners and developers on

the  Water  Smart  Development  Guide  and  promote  LID  in  new
construction.

2) Develop  incentives  for  local  communities  to  employ  LID  in  new
construction such as reduced connection and permitting fees.

3) Provide information to rural property on the Slow It Spread It Sink It
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Guide and promote LID in rural settings.

5.6 COMPONENT 6 – INCREASE WATER REUSE
Water  reuse within  the  Plan  Area  includes  highly  treated municipal
wastewater (recycled water) and untreated household graywater that
can be beneficially reused in a variety of nonpotable applications thus
providing environmental and water supply benefits. Recycled water is
typically  conveyed  to  end  users  through  purple‐colored  pipe
distribution  lines  that  are  not  directly  connected  to  potable  water
supplies.

The State Water Resources Control Board (State Water Board) adopted
a recycled water policy is 2009, which includes goals for increasing and
beneficially using recycled water (Section 3.5.2). The SRWCB Recycled
Water Policy  includes requirement for  the responsible  application of
recycled water, monitoring and salt and nutrient management plans.

Recycled water  can be used in  applications  where potable  water  is
often used (such as the irrigation of public parks and golf courses and
for  agriculture).  In  addition  to  allowing  for  potable  water  offsets,
recycled water use can facilitate “in lieu groundwater recharge.” For
example,  if  a  farm  that  has  historically  used  well  water  for  crop
irrigation begins using recycled water instead, the groundwater aquifer
beneath will “recover” through reduced pumping and natural recharge.
Other benefits of recycled water include a local, reliable water supply
that  is  less  vulnerable  to  drought  events.  Recycled  water  is  a
sustainable water source, and allows potable supplies to be reserved
for the best and highest use. Additionally, utilizing recycled water for
irrigation also means a decrease in discharge of treated wastewater to
local water bodies such as the Russian River.

Not all stakeholders perceive the use and application of recycled water
as an environmentally sound practice. Continued information sharing
on  the  appropriate  use  of  recycled  water  is  required  to  optimize
recycled water resources. Additionally, at a minimum, monitoring for
irrigation  application  of  recycled  water  should  be  followed  as
developed by the Blue Ribbon Advisory committee and adopted by the
State Water Board. 

The  use  of  recycled  water  is  often  limited  by  the  ability  to
cost‐effectively deliver recycled water to the end users. For example,
many cities could in theory meet the irrigation demands of all  their
public parks with recycled water but building the dual use pipelines to
connect  several  parks to the treatment plant  might be prohibitively
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expensive.

5.6.1 Increase  Recycled  Water  for
Agricultural Irrigation

Agriculture is  the largest  user of  groundwater in the Plan Area and
many agricultural  operations  have utilized  recycled water  in  lieu  of
groundwater to reduce pumping demands. Members of the public have
expressed some concerns  about  the  safety  of  irrigating  agricultural
corps with recycled water. Opportunities exist in the future to expand
recycled water availability (Section 3.3),  and this may require some
further  education and demonstration  that agricultural  irrigation  with
recycled water can be safe for humans and ecosystems.

Recommended Actions:
1) Where feasible, promote and support increased recycled water use

for  large  and  small  scale  agricultural  irrigation  to  reduce
groundwater demands.

2) Provide educational information to the Public on the appropriate use
of recycled water for agricultural irrigation.

3) Coordinate  with  local  wastewater  treatment  plant  operators  to
catalogue  current  operations  and  agricultural  recycled  water
applications in the Plan Area.

4) Evaluate opportunities for  the use and storage of  recycled water
during the wet season, and subsequent use during the dry season.

5.6.2 Increase  Recycled  Water  for
Landscape Irrigation

Landscape irrigation, especially at parks, golf courses and hotels, is a
large user of  groundwater  in  the Plan  Area.  Similar  concerns about
recycled water use, particularly of recycled water irrigation runoff into
streams,  have been expressed by the public regarding the safety of
landscape irrigation application of recycled water. Opportunities exist
in  the  future  to  expand  recycled  water  availability  for  landscape
irrigation),  and  this  may  require  some  further  education  and
demonstration  that  landscape  irrigation  with  recycled  water  can be
safe for humans and ecosystems.

Recommended Actions:
1) Provide ongoing public education and outreach to local communities

to continue to promote expansion of recycled water use expansion,
and to gage and address public concerns.

2) Coordinate  with  local  wastewater  treatment  plant  operators  to
catalogue  current  operations  and  landscape  recycled  water
applications in the Plan Area.
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3) Promote and develop incentives for the installation of purple piping
in new developments in areas where recycled water availability may
increase.

4) Evaluate opportunities for  the use and storage of  recycled water
during the wet season, and subsequent use during the dry season.

5.6.3 Graywater  for Domestic  Landscape
Irrigation

Graywater  refers  to  the  untreated  wastewater  that  flows  out  of
bathroom sinks, showers, and laundry equipment, and does not include
wastewater  from toilets,  kitchen  sinks  and  dishwashers.  Graywater,
along with rainwater harvesting (Section 3.2), is an onsite water source
that  can  be used  to  supplement  water  supplies  and  thereby  offset
potable  water  demands.  Typically,  graywater  is  used  for  outdoor
irrigation  but  in  some  instances  it  has  been  used  for  indoor
applications  such  as  toilet  flushing. PRMD  oversees  permitting  of
graywater systems in Sonoma County.

In addition to offsetting potable water demands, graywater systems
also reduce the load on sewer or septic systems. Graywater systems
range  from basic  systems  that  directs  residential  washing  machine
(clothes washer)  into  prepared outdoor  yard areas,  to  sophisticated
commercial systems with multiple fixture connections and treatment
processes.

Recommended Actions:
1) Encourage  and  promote  expanded  graywater  use  by  local

authorities  providing  financial  incentives  such  as  rebates  or
low‐interest financing and by offering free technical support.

2) Develop and make readily available educational material that can
help  ensure  that  homeowners  properly  install  and  maintain
graywater systems, including backflow prevention. 

3) Promote  local  agencies  and  communities  to  develop  plans  and
policies regarding graywater permitting requirements and potential
public education efforts.

4) Make information available to the pubic that graywater systems are
eligible  for  financing  under  the  Sonoma  County  Energy
Independence Program

5.7 COMPONENT  7  –  INTEGRATED  GROUNDWATER
MANAGEMENT

Bu  definition,  integrated  groundwater  management  by  definition
includes identifying and implementing activities, developing strategies
and adopting policies  that recognize the links between groundwater
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and the broader hydrologic system of climate, rivers, wetlands & other
ecosystems, and including users of connected water. In practice, this
means integrating a  number of  processes and programs to  provide
linkages and connections. Specific focused management components
include:
• Groundwater management and land use planning.
• UWMP tracking and integration.
• Multi-agency and organization integration.
• Climate change planning. 
• Multi-benefit actions and activities.

5.7.1 Groundwater  Management  and
Land Use Planning

Groundwater management and land use planning are not integrated in
practice. Land use planning decisions do not typically take into account
groundwater  resources  availability  and  groundwater  management
programs  do  not  generally  have  influence  over  land  use  planning
decisions. The main goal of this management component is to identify
possible actions that can help to facilitate better integration between
land  use  planning  and  groundwater  management  program
implementation. 

Recommended Actions:
1) Brief  local  agency  planning  departments  periodically  on

groundwater management program activities and milestones.
2) Update  the  PRMD groundwater  availability  map  with  information

from the USGS characterization report and model report (when they
become available).

3) Conduct an annual or biennial meeting between the Plan Panel and
TAC  and  local  agency  planners  in  the  Plan  Area  exchange
information on processes and programs, and to identify constraints
and barriers.

5.7.2 Monitor and Track UWMP Progress
and  Incorporate  Revisions  into  GMP
Updates

Within the Plan Area,  UWMPs are prepared every five years by the
Water Agency (as a wholesaler) and the Cities of Cotati, Rohnert Park,
Santa Rosa and Town of Windsor (as retailers). The City of Sebastopol
has not yet reached the threshold of 3,000 connections or 3,000 AF,
but is projected to do so in the next year or two. The intent of this
management  component  is  to  keep  the  GMP  updated  with  UWMP
updates and relevant information.
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Recommended Actions:
1) Obtain updates every five years of all UWMPs prepared in the Plan

Area.
2) Incorporate  updated  UWMP  information  into  the  GMP  every  five

years.

5.7.3 Incorporate  Multi-Agency  and
Organization Integration into GMP

There  are  many  federal,  state  and  local  agencies  and  other
organizations  involved  in  water-related  activities,  projects,  and
programs in the Plan Area. These multiple agencies and organizations
have a great diversity of interests, purposes, mandates and agendas.
The  Plan  aims  to  devise  ways  to  identify  these  agencies  and
organizations  and  develop  opportunities  for  optimizing  efforts,
resources and outcomes, and to help to build stronger multi-agency
and -organization relationships over time. 

Recommended Actions:
1) Develop  an  inventory  of  all  agencies  and  organizations  with

water-related  interests,  mandates  or  jurisdiction  within  the  Plan
Area  and  provide  information  to  the  identified  agencies  and
organizations on the Panel’s efforts and recommended actions.

2) Conduct  workshops  with  and  for  interested  agencies  and
organizations,  as needed,  to identify  opportunities  for  integrating
overlapping or supporting interests to optimizing efforts, resources,
and outcomes.

5.7.4 Plan for Climate Change
Projected  changes  in  climate  in  the  Plan  Area  include  increased
variability  in  precipitation  and  rises  in  air  temperature,  resulting  in
shorter  wet  season,  longer  dry  season,  more  droughts  and  more
extreme high flows based on a regional climate change study (Section
3.1.5). Results indicated large spatial variability in climate across the
region;  although  all  projections  indicate  warming,  but  predicted
potential  changes  in  precipitation  by  the  end  of  the  21st  century
differed.  Hydrologic  models  predicted  that  water  supply  could  be
subject to increased variability and reduced reliability due to greater
variability in precipitation and water demands that are likely to steadily
increase  due  to  increased  evapotranspiration  rates  and  potential
climatic  water  deficits  during  extended  dry  seasons.  The  Plan
encourages regional and local water and land use planners to be aware
of  potential  climate  change  effects  on  groundwater  resources  and
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recommends  that  climate  change factors  be  incorporated  into  local
and regional planning efforts.

Recommended Actions:
1) Provide information on projected climate changes in the Plan Area

to federal,  state,  local  agencies and other organizations  involved
with water and land use planning. 

2) Hold  a  facilitated  workshop  on  climate  change  in  the  Plan  Area
involving  federal,  state  and  local  agencies  and  organizations
involved in water and land use planning.

3) Provide  information  to  increase  public  awareness  of  current  and
future water supplies, demands, and trends in reliability related to a
changing climate.

5.7.5 Multi-Benefit Actions and Activities
Incorporating  multi-benefit  aspects  and  activities  into  actions  and
projects  recommended  in  the  Plan  will  help  to  address  multiple
concerns, and build broad and strong support from local stakeholders
and potential funding sources.  Actions that are principally designed to
protect  or  sustain  groundwater  resources  can  often  include  other
benefits, such as providing wildlife and aquatic habitat and diversity,
ecosystem  services,  watershed  enhancement  and  protection,  soil
conservation,  scenic beauty,  recreational  value,  increased flows and
recharge, improved water quality, supply reliability and sustainability,
and  economic  benefits.    Additionally,  projects  that  are  designed
primarily  for  other  purposes,  such  as  flood  protection  or  habitat
restoration, may also benefit groundwater resources.  The Plan intends
to  recognize  these  principles  and  encourage  the  development  of
activities,  projects  and  programs  that  recognize  and  provide
multi-benefit outcomes.

Recommended Actions:
1) Prepare a list of Panel Principles to encourage the development of

activities,  projects  and  programs  that  provide  multi-benefit
outcomes.

2) Develop an inventory of multi-benefit activities, actions and projects
currently being implemented or planned in the Plan Area.

3) Hold  a  TAC  meeting  focused  on  discussing  future  potential
multi-benefit activities, actions and projects for the Plan Area.

4) Identify funding opportunities, project and criteria and the schedule
to apply for funds for multi-benefit activities, actions and projects
for the Plan Area.
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