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WESTERN MANAGEMENT AREA AQUIFER CROSS SECTION  A-A’
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Cross sections based on City of Lompoc Groundwater Management Plan (West Yost, 2013); Originally based on United States Geological Survey, Bright and Others, 1992 (Plate 1).
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 ANNUAL FLOWS
SANTA YNEZ RIVER

Data Source: USGS (2020) streamflow data
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Sources: USGS (2020) streamflow data
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Sources: Federal Water Quality Database (2020),
Safe Drinking Water Information System (2020),

Irrigated Lands Regulatory Program (2020),
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Note: 2019 Basin Plan Median Groundwater Objectives forTotal Dissolved Solids Range from 600 to 1,500 mg/Ldepending on subarea.
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MAJOR WATER QUALITY
TRENDS
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Source: Murray, J.R. and Svarc, J. (2017), Global Positioning System data collection,processing, and analysis 

conducted by the U.S. Geological Survey Earthquake Hazards Program, Seismol. Res. Lett., doi:10.1785/022 4016020 .
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 MONTHLY FLOW STATISTICS
SANTA YNEZ RIVER

Data Source: USGS (2020) streamflow data
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Source: Thorne, et al (2012).
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Chapter 1 – Introduction and Plan Area 
Appendix 1b-A: 

 
Memorandum of Understanding for Implementation of the  

Sustainable Groundwater Management Act in the  
Santa Ynez River Valley Groundwater Basin 

Dated May 23, 2016 
 



MEMORANDUM OF UNDERSTANDING 
FOR IMPLEMENTATION OF THE 

SUSTAINABLE GROUNDWATER MANAGEMENT ACT 
IN THE SANTA YNEZ RIVER VALLEY GROUNDWATER BASIN 

THIS MEMORANDUM OF UNDERST /\ND ING (''MOU") is made and effective as of 
Nltl-ld Z 3, , 2016, by and between the Parties executing the MOU below, each a 
"Party" and collectively the "Parties," with reference to the following facts: 

A. In 2014, the State of California enacted the Sustainable Groundwater Management Act 
(Water Code Sections 10720 et seq.), referred to in this MOU as the "SGMA" or "Act," as 
subsequently amended, pursuant to which certain agencies may become "Groundwater 
Sustainability Agencies" and adopt '·Groundwater Sustainability Plans" in order to manage and 
regulate groundwater in underlying groundwater basins. The Act defines "basin" as a basin or 
sub-basin identified and defined in California Dcprutment of Water Resources (DWR) Bulletin 
l l.8. Each Party is a local agency located within the Santa Ynez River Valley Groundwater Basin 
(Bulletin 118, Basin No. 3-15, "Basin") and is qualified to become a Groundwater Sustainability 
Agency and adopt a Groundwater Sustainability Plan under the Act for all or a portion of the 
Basin. 

B. Bulletin 118 describes the Basin as being in three portions, that being Eastern, Central 
and Western. Santa Ynez River Water Conservation District ("Santa Ynez'') has historically 
recognized various "sub-basins" within the Basin for purposes of administering its groundwater 
charge program and other water management functions, generally the same as Bulletin 118 
(except that part of the Lompoc Uplands is designated as Santa Rita Uplands). The respective 
areas as recognized by Bulletin 118 and Santa Ynez historically are set forth at paragraph 2 
below, classified consistent with the portions of the Basin described in Bulletin 118. 

C. The Parties all overlie portions of the Basin as it is currently defined by the DWR and 
wish to participate in the implementation of the Act within the Basin. As a result, coordination 
and cooperation between Parties is necessary in order to determine respective roles and the 
manner in which they will implement the Act. 

D. The Parties wish to provide a framework for cooperative efforts for implementation of 
the Act in the Basin, to help ensure that the Act is implemented in the Basin through local control 
and management, and is implemented effectively, efficiently, fairly, and at reasonable cost. 

THEREFORE, in consideration of the mutual promises set forth below and to implement 
the goals described above, the Parties agree as follows: 

1. Purpose. The primary purpose of this MOU is to facilitate a cooperative and ongoing 



working relationship between the Parties that will allow them to explore, study, evaluate, develop 
and implement mutually beneficial approaches and strategics for implementing the Act in the 
Basin. 

2. Organization or SGMA Compliance for the Basin/Management Areas. The County of 
Santa Barbara ("County'') overlies the entire Basin and Santa Ynez overlies most of the Basin, 
the principal exceptions being its boundaries do not include all of Vandenberg AFB and only 
overlie about one-third of the Santa Ynez Uplands. The Basin, organized by tentative 
Management Areas consistent with the portions of the Basin recognized in Bulletin 118, and the 
respective Parties to the MOU within each, arc summarized as follows: 

a. Eastern-Santa Ynez Uplands 

Santa Ynez River Water Conservation District, Improvement District No. 1 
("10#1 ")\ 

City of Solvang ("Solvang") 

Santa Ynez 

County 

b. Central--Buellton Uplands 

City of Buellton ("Buellton") 

Santa Ynez 

County 

c. Western--Lompoc Terrace, Lompoc Plain and Lompoc Uplands (including 
Santa Rita Uplands) 

City of Lompoc ("Lompoc'') 

Vandenberg Village Community Services District ("Vandenberg Village CSD") 

Mission Hills Community Services District ("Mission Hills CSD") 

Santa Ynez 

County 

To the extent authorized by the Act, any other local agencies, federal agencies, tribes, and 
mutual water companies that wish to participate in the SGMA process may participate in the 
respective Management Arca in which they are located upon entering into an agreement or MOU 

2 



upon terms and conditions the Parties agree to including, paying their respective share of costs for 

implementing SGMA. 

These three Management Areas cover the entire Basin that is subject to SGMA. The 

Santa Ynez River Alluvium zone is generally recognized as constituting ' ·under flow" of the 
Santa Ynez River, and thereby not "groundwater" for purposes of SGMA. This zone is not 
subject to SOMA but falls under the jurisdiction of Lhc Stale Water Resources Control Board, to 
the extent applicable. 

These tentative Management Areas (and the Santa Ynez River Alluvium zone), along with 
the approximate boundaries of each of the Parties (except the County), are shown on the attached 
map. 

3. Formation of a Groundwater Sustainability Agency ("GSA"). The Parties 
contemplate that collectively they will elect to be a GSA and file with DWR for the entire Basin 
pursuant to Section 10723 of the Act and follow the procedures therein specified, such that the 
filing with DWR is completed prior to June 30, 2017. Alternatively, separate GSAs may be filed 
for each of the three Management Areas described in Paragraph 2 above collectively by the 
respective Patties in each Arca. No GSA election shall be filed for the entire Basin or for a 
Management Arca without the respective Patties reviewing the proposed election. Santa Ynez 
will coordinate efforts for the Parties to meet and agree upon conditions under which they 
collectively elect to become a GSA for the entire Basin or by Management Area. If a Party 
withdraws from this MOU as provided at Section 10 below, they reserve the right to elect to be a 
GSA for the lands within its boundaries. 

4. Development of Groundwater Sustainability Plans ("GSPs"). The Parties 
contemplate that separate GSPs will be developed for each of the three Management Areas by the 

Parties listed for each Management Area in Paragraph 2. As a part of their cooperative efforts 
under this MOU, the Parties shall discuss and explore the fom1ation of one or more new joint 
powers authorities (''JPA'') or similar arrangements to develop and implement a GSP for each 
Management Area. In the event multiple GSPs are developed, a coordination agreement as 
provided for in Section 10727.6 of the Act shall be established among the Management Areas. 
The Parties will also evaluate the f casibility of submitting an alternative plan for the Basin 
pursuant to Section 10733.6 of the Act. Santa Ynez will coordinate efforts of the Parties to meet 
and cooperatively develop GSPs for each Management Area. None of the Parties are obligated to 
execute such a JP A. 

5. Costs. Each Party shall bear all costs it incurs with respect lo ils activities under 
this MOU. Costs incwTed in connection with this MOU for the joint benefit of all Parties shall be 

borne as determined by subsequent agreement of the Parties. 

6. Staff. Each Party shall designate a principal contact person and other appropriate 
staff members and consultants to participate on such Party' s behalf in activities undertaken 
pursuant to this MOU. Santa Ynez shall be responsible for coordinating meetings and other 
al;tivitics under this MOU with the prin(;ipal contact persons for the other Parties. Meetings shall 
occur as the principal contacts determine arc necessary, as each Party shall make its expertise and 
resources reasonably available for activities under this MOU. 
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7. Ongoing Cooperation. The Parties acknowledge that activities under this MOU 
will require the frequent interaction between them in order to pursue opportunities and resolve 

issues that arise. Tbe Parties shall work cooperatively and in good faith. The goal of the Parties 
shall be to preserve flexibility with respect to the implementation of the Act. 

8. Notices. Any formal notice or other formal communication given under the 

terms of this MOU shall be in writing and shall be given personally, by facsimile, by electronic 

mail (email), or by certified mail, postage prepaid and return receipt requested. Any notice shall 
be delivered or addressed to the Parties at the addressees' facsimile numbers or email address set 

forth below under each signature and at such other address or facsimile numbers as shall be 
designated by notice in writing in accordance with the terms of this Agreement. The date of 

receipt of the notice shall be the date of actual personal service, confinned facsimile transmission, 
or email, or three days after the postmark on certified mail. 

9. Entire AQ'.reement/Amendmcnts/Counterparts. This MOU incorporates the entire 

and exclusive agreement of the Parties with respect to the matters described herein and supersedes 
all prior negotiations and agreements (written, oral, or otherwise) related thereto. This MOU may 
be amended (including without limitation to add new Parties) only in a writing executed by all of 

the Parties. This MOU may be executed in two or more counterpaits, each of which shall be 
deemed an original, but all of which together shall constitute one and the same instrument. 

10. Termination/Withdrawal. This MOU shall remain in effect unless terminated by 
the mutual consent of the Parties. Upon 30 days written notice any of the Parties may withdraw 
from this MOU, and the MOU shall remain in effect for the remaining Parties. No Party shall be 
liable to any other if it elects to withdraw from this MOU, except that it shall remain liable for its 
pro-rata share of any joint benefit costs incurred pursuant to Paragraph 5 that it previously agreed 
to fund. 

11. Assignment. No rights or duties of any of the Parties under this MOU may be 

assigned or delegated without the express prior written consent of al I of the other Parties, and any 

attempt to assign or delegate such rights or duties without such written consent shall be null and 
void. 

IN WITNESS WHEREOF, the Parties have executed this MOU as of the date first above 
written. 

COUNTY OF SANTA BARBARA WATER AGENCY 

By: _9~~------r-~_· _ 
Address: 130 E. Victoria St., Suite 200, Santa Barbara, CA 93101 

Email tfayram@cosbpw.net 
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SANTA YNEZ RIVER WATER CONSERVATION DISTRICT 

By: 

SANTA YNEZ RIVER WATER CONSERVATION DISTRICT, IMPROVEMENT 
DISTRICT NO. 1 

By:~ 

CITY OF SOLVANG 

Email 

CITY OF BUELLTON 

By: - - --

Address: _ _ _ ____ _ 

Email 
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SANTA YNEZ RIVER WATER CONSERVATION DISTRICT 

Email 

SANTA YNEZ RIVER WATER CONSERVATION DISTRICT, IMPROVEMENT 
DISTRICT NO. 1 

Email 

CITY OF SOLVANG 

H '·!~-?yr 

Address: /? 'T ~· c::. ,t: s~ 
~~__;.._~~~~~~~ 

Email 
.S::~/ ..... 'T 7 c .+ .:-; :? 4- c ...r 
br-.,,..l'r. (-_' < t 4 £./"Sc/&< , '-~) , Cc- /-z 

CITY OF BUELL TON 

Email 
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SANTA YNEZ RIVER WATER CONSERVATION DISTRICT 

Email 

SANTA YNEZ RIVER WATER CONSERVATION DISTRICT, IMPROVEMENT 
DISTRICT NO. 1 

Email 

CITY OF SOLVANG 

Email 

CITY OF BUELLTON 

By: ff~dt~4 
m A I?. c /) } GI2 0 -£nv.; I \ c I z::-7 j'YJ /HIT fP.J ~r 

Address: P· 17~ /5r1,t. I "D° I '1 
ri ~'-e /I -cc"" C fr 13 >/~ 7 

Email fil1ftfCc-Pi & c1V-y«€- f3v.e//t;"cll'I_ c~,,.,,.... 
; 
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CITY OF LOMPOC 

Address: 

Email , ...... ,c 
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SANTA YNEZ RIVER VALLEY BASIN 
WESTERN MANAGEMENT AREA 

GROUNDWATER SUSTAINABILITY AGENCY 
 

CITY OF LOMPOC,  
VANDENBERG VILLAGE COMMUNITY SERVICES DISTRICT,  

MISSION HILLS COMMUNITY SERVICES DISTRICT,  
SANTA BARBARA COUNTY WATER AGENCY, AND 

SANTA YNEZ RIVER WATER CONSERVATION DISTRICT  
 
 

February 2, 2017 
 
Mr. Mark Nordberg, GSA Project Manager 
Sustainable Groundwater Management Section 
California Department of Water Resources 
P.O. Box 942836 
Sacramento, CA 94236-0001 
 
 
Re: Notice of Decision to Become a Groundwater Sustainability Agency - Santa Ynez 

River Valley Basin, Western Management Area  
 
Dear Mr. Nordberg: 
 
Per Section §10723.8(a) of the California Water Code, the Santa Ynez River Water Conservation 
District (SYRWCD), the City of Lompoc (City), the Mission Hills Community Services District 
(MHCSD), the Vandenberg Village Community Services District (VVCSD) and the Santa 
Barbara County Water Agency (County Water Agency) hereby give notice of their decision to 
form the Western Management Area Groundwater Sustainability Agency (GSA) for the Western 
Portion of the Santa Ynez River Valley Basin (Basin Number 3-015, DWR Bulletin 118), which 
includes the Lompoc Area Basins and all reaches of the Santa Ynez River within the Western 
Portion of the Santa Ynez River Valley Basin.  However, it should be noted that under the 
Sustainable Groundwater Management Act (SGMA), surface waters are exempt from SGMA. 
 
SGMA, passed in 2014, requires that all basins designated as high- or medium-priority are to be 
managed under a groundwater sustainability plan (GSP) or coordinated GSPs (Section 
§10720.7).  The California Department of Water Resources (DWR) designated the Santa Ynez 
River Valley Basin (the Basin) as a medium-priority basin not in overdraft.   
 
Water Code §10723.8(a)(1) requires that this GSA notification include information regarding the 
service area boundaries of the GSA, local public agencies and the boundaries of the basin the 
GSA intends to manage.  Exhibit 1 includes three figures to satisfy those requirements.  Figure 1 
shows the Santa Ynez River Valley Basin identifying three portions within the basin as described 
in DWR Bulletin 118.  Figure 2 shows the three management areas and service area boundaries 
of all local public agencies within the Santa Ynez River Valley Basin.  Figure 3 shows the 
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boundary of the Western Management Area GSA.  The digital GIS data corresponding to the 
three figures in Exhibit 1 is included with this submittal.   
 
The Western Portion will consist of the Western Management Area GSA (WMA GSA).  The 
agencies that will be part of the WMA GSA include the City, MHCSD, VVCSD, the County 
Water Agency, and the SYRWCD, herein referred to as the “WMA Agencies”.  The WMA 
Agencies are the only public agencies in the WMA GSA, as defined by SGMA, eligible to form 
a GSA.  The WMA GSA will be a non-overlapping, multi-agency GSA with boundaries that 
follow the entire Western Portion of the Santa Ynez River Valley Basin as defined by the 2016 
version of DWR Bulletin 118.  The WMA Agencies agreed to form a GSA under a 
Memorandum of Agreement (MOA) as discussed below. 
 
A public hearing (Water Code §10723 (b)) on the WMA GSA formation was held on November 
17, 2016 at the Lompoc City Council Chambers, as required by SGMA.  The public hearing was 
jointly held by the WMA Agencies. Copies of the public notices for the public hearing are 
provided in Exhibit 2. 
 
On December 6, 2016, the Lompoc City Council passed Resolution 6083(16) wherein the City 
resolved to become a member of the WMA GSA in cooperation with the other WMA Agencies.  
On December 6, 2016, the Santa Barbara County Board of Supervisors serving as the Santa 
Barbara County Water Agency Directors passed Resolution 16-283 wherein the County Water 
Agency resolved to become a member of the WMA GSA in cooperation with the other WMA 
Agencies.  On December 6, 2016, VVCSD passed Resolution 204-16, wherein the VVCSD 
resolved to become a member of the WMA GSA in cooperation with the other WMA Agencies.  
On December 21, 2016, the MHCSD passed Resolution 16-309 wherein the MHCSD resolved to 
become a member of the WMA GSA in cooperation with the other WMA Agencies.  On January 
11, 2017, the Board of Directors for the SYRWCD passed resolution 664 wherein the SYRWCD 
resolved to become a member of the WMA GSA in cooperation with the other WMA Agencies.  
Exhibit 3 contains a copy of each approved resolution to form the Santa Ynez River Basin, 
WMA GSA, by each WMA Agency.   
 
The MOA between the City, VVCSD, MHCSD, SYRWCD and the County Water Agency to 
form the Santa Ynez River Basin WMA GSA is provided as Exhibit 4.   
 
Water Code §10723.8(a)(1) also requires information regarding other agencies managing or 
proposing to manage groundwater within the basin.  The Santa Ynez River Valley Basin is 
divided into three portions by DWR as shown on Figure 1 in Exhibit 1.  In addition to the WMA 
GSA, there will be two other GSAs formed in the Santa Ynez River Valley Basin (for a total of 
three GSAs), including the Central Management Area and the Eastern Management Area.  The 
three GSAs will lie contiguously from west to east across the Santa Ynez River Valley Basin 
with no over-lapping boundaries.  All areas of the Basin are included in one of the three GSAs.    
 
The Central portion of the Basin will consist of the Central Management Area GSA.  The 
agencies, as defined by the Act that will be part of the Central Management GSA include the 
SYRWCD, the City of Buellton, and the County Water Agency.  A public hearing on the Central 
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Management GSA formation was held on November 8, 2016 at the Buellton City Council 
Chambers.  The public hearing was jointly held by the three agencies forming the GSA.   
 
The Eastern Portion of the Basin will consist of the Eastern Management Area GSA.  The 
agencies, as defined by the Act include the SYRWCD, the City of Solvang, the Santa Ynez River 
Water Conservation District Improvement District Number One (ID No. 1), and the County 
Water Agency.  Public outreach is in progress and a public hearing for the Eastern Management 
Area GSA is scheduled for February 16, 2017.   
 
Per California Water Code §10723.2, GSAs shall consider the interests of all beneficial uses and 
users of groundwater within their service area, as well as GSA members who are responsible for 
implementing GSPs.  A list summarizing the Users and Uses of Groundwater in the WMA is 
provided as Exhibit 5. The list was developed pursuant to Water Code §10723.2 and describes 
how these users and uses will be considered during the development and operation of the GSA 
GSP for the WMA.  Included as Exhibit 6 are letters of intent to participate in the GSA by 
various members of industry as well as Vandenberg Air Force Base.  If additional interested 
parties are discovered, they will be included in the development and operation of the GSA and 
the development and implementation of the agency’s sustainability plan (Water Code 
§10723.8(a)(4)).   
 
Water Code §10723.4 states that a GSA shall also establish and maintain a list of persons 
interested in receiving notices regarding plan preparation, meeting announcements, and 
availability of draft plans, maps, and other relevant documents.  Any person may request in 
writing, to be placed on the list of interested persons.  The WMA GSA will establish and 
maintain such a list of persons interested in receiving notices.   
 
Except for the authorities granted to a GSA pursuant to Part 2.74 of Division 6 of the California 
Water Code (SGMA) and the MOA itself providing for the rights and duties of the parties, no 
bylaws, ordinances, or authorities have been adopted by the District, City, VVCSD, MHCSD or 
County Water Agency relating to the Santa Ynez River Valley Basin, WMA GSA (Water Code 
§10723.8(a)(3)). 
 
The undersigned hereby represents that the information required by the California Water Code 
§10728.3 is included within this notice and that the notification process is complete. 
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Copies of Notices for Public Hearings







Exhibit 3  

 

Copies of Approved Resolutions forming the GSA
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Signed Copy of Memorandum of Agreement to form the WMA GSA 
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MEMORANDUM OF AGREEMENT 

FOR FORMATION OF A GROUNDWATER SUSTAINABILITY AGENCY FOR THE 
WESTERN MANAGEMENT AREA  

IN THE SANTA YNEZ RIVER VALLEY GROUNDWATER BASIN UNDER THE  
SUSTAINABLE GROUNDWATER MANAGEMENT ACT 

 

 THIS MEMORANDUM OF AGREEMENT (MOA) is made and effective as of January 
11, 2017, by and between the Parties executing the MOA below, each a “Party” and collectively 
the “Parties,” with reference to the following facts: 
 

A. In 2014, the State of California enacted the Sustainable Groundwater Management 
Act (Water Code Sections 10720 et seq.), referred to in this MOA as the “SGMA” or “Act,” as 
subsequently amended, pursuant to which certain public agencies may become a “Groundwater 
Sustainability Agency” (GSA) and adopt a “Groundwater Sustainability Plan” (GSP) in order to 
manage and regulate groundwater in underlying groundwater basins.  The Act defines “basin” as a 
basin or sub-basin identified and defined in California Department of Water Resources (DWR) 
Bulletin 118.  Each Party is a public agency located within the Santa Ynez River Valley 
Groundwater Basin (Bulletin 118, Basin No. 3-15, “Basin”) and is qualified to become a GSA and 
adopt a GSP under the Act for all or a portion of the Basin. 

B. Bulletin 118 describes the Basin in three portions: eastern, central, and western.  The 
western portion consists of the Lompoc Plain, Lompoc Terrace, and Lompoc Uplands; the central 
portion is the Buellton Uplands, and the eastern portion is the Santa Ynez Uplands.  For purposes 
of administering its groundwater usage program and other water management functions, the Santa 
Ynez River Water Conservation District (District) also generally recognizes these hydrogeologic 
units.  For the purpose of implementing SGMA, each portion of the Basin as described by DWR 
and recognized by the District, is designated as a corresponding groundwater “Management Area” 
as defined by the Act.  

C. The Parties are the agencies qualified to be a GSA under the Act for the Western 
Management Area (WMA) of the Basin.  The map attached hereto as Exhibit A designates the 
boundaries of the three Management Areas of the Basin.  

D. A separate GSA for each Management Area is the most efficient approach to 
implement SGMA in the Basin.  The three GSAs will be managed by an Intra-Basin Coordination 
Agreement, with the District as the point of contact with DWR, pursuant to §10727.6 of the Act 
and California Code of Regulations, Title 23, §357.4.  On May 23, 2016, the Parties, along with the 
other agencies qualified to be a GSA within the Basin, entered into a memorandum of understanding 
for implementing SGMA which recognized the three Management Areas corresponding to DWR’s 
three portions of the Basin and outlined the process for formation of GSAs and development of 
GSPs for the Basin.  These three Management Areas cover the entire Basin that is subject to SGMA.  
Attached as Exhibit B is a chart of the anticipated organization of the three GSAs. 

E. The Parties wish to provide a framework to form a GSA and to implement SGMA 
in the WMA, such that the implementation is through local control and management and is 
implemented effectively, efficiently, fairly and at a reasonable cost.  

 THEREFORE, in consideration of the mutual promises set forth below and to implement 
the goals described above, the Parties agree as follows: 
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1. Formation of the WMA GSA.  The purpose of this MOA is to form a GSA for the 
WMA prior to June 30, 2017, and to facilitate a cooperative and ongoing working relationship 
between the Parties that will allow them to explore, study, evaluate, develop and implement 
mutually beneficial approaches and strategies for development of a GSP for the WMA.  By 
execution of this MOA, the Parties collectively determine and elect to be the GSA for the Western 
Management Area of the Basin.  It is presumed the WMA GSA will be the sole GSA for this portion 
of the Basin.  

2. Organization of the WMA.  The District covers approximately 64 percent of the 
WMA comprising the Lompoc Plain, Lompoc Terrace and Lompoc Uplands (including the Santa 
Rita Valley).  This area includes the City of Lompoc, the communities of Vandenberg Village and 
Mission Hills, the Lompoc Federal Correctional Complex (Lompoc FCC) and portions of 
Vandenberg Air Force Base (VAFB).  VAFB covers the majority of the remaining WMA outside 
the District (approximately the remaining 35 percent of the WMA).  As Federal entities, VAFB and 
Lompoc FCC are not required to be subject to SGMA.  The Santa Barbara County Water Agency 
(“County Water Agency”) covers approximately 1 percent of the WMA area not within the District, 
VAFB and Lompoc FCC.  The City of Lompoc, the District, Vandenberg Village Community 
Services District (VVCSD), Mission Hills Community Services District (MHCSD) and the County 
Water Agency represent all of the public agencies (as defined by the Act) that are eligible to form 
a GSA in the WMA.  The formation of the WMA GSA is supported by the following: 

a. The District has augmented the groundwater supply for the WMA through water 
rights releases under SWRCB Order 89-18 and preceding SWRCB orders since 
1953.  

b. The District has monitored groundwater production and groundwater storage in 
the Basin, including the WMA since 1979.  

c. The District, City of Lompoc, VVCSD, and MHCSD have a history of 
collaboration on projects that benefit groundwater use and management in the 
WMA.  These include: 1) comprehensive studies of supplemental winter 
groundwater recharge from the river; 2) interconnections between the entities’ 
water systems for operational flexibility and increased system reliability; and 3) 
comprehensive U.S. Geological Survey hydrogeologic studies of the WMA in 
the late 1980s through the early 1990s and ongoing monitoring of groundwater 
levels and groundwater quality. 

d. VAFB will not participate in the GSA in accordance with a Department of 
Defense policy decision applicable to all military installations in California.  
Similarly, the Lompoc FCC is not planning to participate either.   

e. Areas within the WMA represented by the County Water Agency have “de 
minimis” groundwater production, if any, and constitute a trivial percentage of 
the total Management Area.  Therefore, the County Water Agency will not be a 
voting member of the WMA GSA Committee nor will it have any financial 
responsibility for funding the GSA or GSP activities for the WMA, except for 
the cost of its staff participation in meetings.   

f. In consideration of the interests of all groundwater users in the WMA GSA, the 
Santa Barbara County Planning and Development Department, VAFB, Lompoc 
FCC, State Lands Commission and members of the agricultural community will 
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be invited to participate in the WMA Advisory Committee to be established by 
the WMA GSA.  

3. Development of the GSP.  A separate GSP will be developed for each of the three 
Management Areas.  The Intra-Basin Coordination Agreement will be incorporated into each GSP, 
as provided for in Section §10727.6 of the Act.  The District will coordinate efforts of the Parties 
and be the point of contact with DWR, as defined by the Act, to meet and cooperatively develop 
the GSP for the WMA.  In developing the GSP the GSA shall consider all beneficial uses and users 
of groundwater in the WMA, including the interests listed in Section §10723.2 of the Act. 

4. GSA Governing Body.  There is hereby established a GSA Committee for the WMA 
which shall be subject to the following: 

a. Voting will be weighted.  The District shall have four votes, the City of Lompoc 
shall have two votes, and VVCSD and MHCSD shall each have one vote.  The 
GSA will be represented by an appointed person or persons from their respective 
entities.  The County Water Agency will be a non-voting member of the GSA.  
The County Water Agency will be represented by a person or persons as 
appointed by the County Water Agency Board of Directors. 

b. The GSA Committee may adopt resolutions, bylaws and policies to provide 
further details for conducting its affairs consistent with this MOA and applicable 
law and amend same from time to time.  Meetings of the GSA Committee shall 
be called, noticed and conducted subject to the provisions of the Ralph M. Brown 
Act (Govt. Code sections 54950 et seq.).  

c. A quorum to transact business shall be a simple majority of voting members. All 
proposed actions or resolutions must pass by a simple majority vote (presently 
at least 5 votes needed), provided however, actions or resolutions to adopt 
budgets or any type of fee/charge, or to approve the GSP, must pass by a 75 
percent vote (presently at least 6 votes needed). 

d. The composition, voting procedures, and powers of the GSA Committee and 
whether the GSA Committee should be replaced by a joint powers authority to 
implement the GSP, shall be reviewed and reaffirmed or modified as part of the 
process to adopt a GSP, which is due no later than January 30, 2022. 

5. Powers of GSA.  The GSA Committee shall have all powers that a GSA is authorized 
to exercise as provided by the Act, including developing a GSP consistent with the Act and DWR’s 
regulations and imposing fees to fund GSA and GSP activities.  The GSA Committee shall proceed 
in a timely fashion to develop a GSP for the WMA, and consider the interests of all beneficial users 
of groundwater within the WMA as prescribed by Section §10723.2 of the Act, as well as the 
requirements set forth in the Intra-Basin Coordination Agreement. 

6. Costs.  All Parties shall bear the costs incurred with respect to activities under this 
MOA to participate on the GSA Committee and its proceedings and related matters.  Costs incurred 
to retain consultants to assist with development of the GSP and perform related studies as approved 
by the GSA Committee, and to implement the GSP, shall be shared by the voting parties as agreed 
to by the voting Parties.  The Parties may consider levying a charge pursuant to the Act.  There are 
several vehicles to capture costs for implementing the SGMA pursuant to §10730 et seq. of the Act.  
The County Water Agency, as a non-voting member, is only responsible for its own costs to attend 



4 
 

S:\SUSTAINABLE GROUNDWATER MANAGEMENT\FORMATION OF GSA\_MOA\SGMA MOA for GSA Formation_WMA_FINAL.docx 

and participate on the GSA Committee and is not responsible for any other costs contemplated in 
this MOA or related to the WMA GSA or GSP. 

7. Staff.  Each Party shall designate a principal contact person, if other than the 
designated GSA Committee member, and other appropriate staff members and consultants to 
participate on such Party’s behalf in activities undertaken pursuant to this MOA.  The District shall 
be responsible for meetings and other activities under this MOA with the GSA Committee and 
principal contact persons for the other Parties, and shall be the point of contact with DWR.  Informal 
staff meetings may occur as needed. 

8. Ongoing Cooperation.  The Parties acknowledge that activities under this MOA will 
require the frequent interaction between them in order to pursue opportunities and resolve issues 
that arise.  The Parties shall work cooperatively and in good faith.  The goal of the Parties shall be 
to preserve flexibility with respect to the implementation of the Act and consistency with the other 
GSAs in the Basin, as per the Intra-Basin Coordinating Agreement. 

9. Notices.  Any formal notice or other formal communication given under the terms 
of this MOA shall be in writing and shall be given personally, by facsimile, by electronic mail 
(email), or by certified mail, postage prepaid and return receipt requested.  Any notice shall be 
delivered or addressed to the Parties at the addressees’ facsimile numbers or email addresses set 
forth below under each signature and at such other address, facsimile number or email address as 
shall be designated by notice in writing in accordance with the terms of this MOA.  The date of 
receipt of the notice shall be the date of actual personal service, confirmed facsimile transmission 
or email, or three days after the postmark on certified mail. 

10. Entire Agreement/Amendments/Counterparts.  This MOA incorporates the entire 
and exclusive agreement of the Parties with respect to the matters described herein and supersedes 
all prior negotiations and agreements (written, oral, or otherwise) related thereto.  This MOA may 
be amended only in a writing executed by all of the voting Parties.  This MOA may be executed in 
two or more counterparts, each of which shall be deemed an original, but all of which together shall 
constitute one and the same instrument. 

11. Termination/Withdrawal.  This MOA shall remain in effect unless terminated by the 
unanimous consent of the voting Parties.  Upon 60 days written notice, any of the Parties may 
withdraw from this MOA and the MOA shall remain in effect for the remaining Parties.  A 
withdrawing voting Party shall be liable for expenses incurred through the effective date of the 
withdrawal and for its share of any contractual obligations incurred by the WMA GSA while the 
withdrawing voting Party was a party to this Agreement.   

12. Assignment.  No rights or duties of any of the Parties under this MOA may be 
assigned or delegated without the express prior written consent of all of the other Parties, and any 
attempt to assign or delegate such rights or duties without such written consent shall be null and 
void. 

13.  Indemnification.  In lieu of and notwithstanding any provision of law, including, but 
not limited to, California Government Code § 895 et seq., the Parties agree to indemnify and hold 
harmless the County Water Agency and its officers, officials, employees, agents and volunteers 
from and against any and all claims, actions, losses, damages, judgments, and/or liabilities arising 
out of this MOA from any cause whatsoever, including the acts, errors or omission of any person 
or entity and for any costs or expenses (including but not limited to attorneys’ fees) incurred by the 
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County Water Agency on account of any claim except where such indemnification is caused by the 
sole negligence or willful misconduct of the County Water Agency. 

 

  













Cachuma

Lake

·|}þ154

·|}þ192

·|}þ217

·|}þ135

·|}þ246

·|}þ1

·|}þ1
P a c i f i c  O c e a n

£¤101

£¤101

GOLETA

SANTA MARIA

SAN ANTONIO
CREEK VALLEY

Eastern
Management

AreaCentral
Management

Area

Western
Management

Area

Sisquoc Riv e r

Sisquoc River

San ta Ynez River

Santa YnezRiver

®
6 0 63

Miles

Santa Ynez River Valley
Groundwater Basin GSA Formation
Santa Barbara County, California

Santa Ynez River Water Conservation District

SANTA YNEZ RIVER VALLEY GROUNDWATER
BASIN MANAGEMENT AREAS

JANUARY 2017 FIGURE 125
Ja

n2
01

7  
   Z

:\P
roj

ec
ts\

17
00

22
0_

Sa
nta

Yn
ez

\Sa
nta

Yn
ez

_G
wB

Mg
mt

Are
as

.m
xd

    
  S

ET

Santa Ynez River Valley Groundwater Basin
Neighboring Groundwater Basin

SYRV Groundwater Basin Management Areas
Central Management Area
Eastern Management Area
Western Management Area

SOURCE: Bulletin 118 Basin Boundaries from CA DWR (2016).



EXHIBIT B
Santa Ynez River Valley Basin 

GSA Organization

Basin Coordination Agreement (Agency)

Santa Ynez River Water Conservation District

Western Management 
Area 

(Lompoc Area Basins)

GSA:

SYRWCD

City of Lompoc

Vandenberg Village 
CSD

Mission Hills CSD

SBC Water Agency**

** (non-voting member)

Advisory Committee

AG Community

Mining/Oil&Gas

SBC Planning Dept.

State Lands Commission

VAFB

Lompoc Fed. 
Penitentiary

Central Management 
Area 

(Buellton Upland)

GSA:

City of Buellton

SYRWCD

SBC Water Agency**

** (non-voting member)

Advisory Committee

AG Community

SBC Planning Dept.

Mutual Water 
Companies

.

Eastern Management 
Area 

(Santa Ynez Upland)

GSA:

SBC Water Agency

SYRWCD

ID#1

City of Solvang

Advisory Committee

AG Community

SBC Planning Dept.

Santa Ynez CSD

Mutual Water Companies

Chumash Tribe* 
*optional with or without formal 

agreement

Version 3 09/28/2016
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List of Uses and Users of Groundwater in the WMA 

 



SANTA YNEZ RIVER VALLEY BASIN 
WESTERN MANAGEMENT AREA 

GROUNDWATER SUSTAINABILITY AGENCY 
 

LIST OF ALL BENEFICIAL USES AND USERS OF GROUNDWATER 
 
In accordance with Section 10723.2 and Section 10723.8 (a) (4) of the SGMA, the 
following parties have or will be contacted to determine how best to consider and protect 
their interests throughout the formation of the GSA, development of a GSP, and 
implementation of the GSP.  These interests include, but are not limited to, the following:   
 
(a) Holders of overlying groundwater rights, including (1) agricultural users and (2) 

domestic water-well owners:  The City of Lompoc, Vandenberg Village Community 
Services District (CSD), and Mission Hills CSD are GSA members.  Domestic 
water-well owners and agricultural users that are registered with the Santa Ynez 
River Water Conservation District (SYRWCD) will be invited to join the WMA GSA 
Advisory Committee. 

(b) Municipal Well Operators:  The City of Lompoc, Vandenberg Village CSD, and 
Mission Hills CSD are GSA members. 

(c) Public Water Systems:  City of Lompoc, Vandenberg Village CSD, and Mission 
Hills CSD are GSA members.  Representatives from mutual water companies in 
the WMA will be invited to sit on the WMA GSA Advisory Committee. 

(d) Local Land Use Planning Agencies:  The City of Lompoc is a member of the WMA 
GSA and the Santa Barbara County Planning and Development Department is a 
member of the WMA GSA Advisory Committee. 

(e) Environmental Users of Groundwater:  The California Department of Fish and 
Wildlife (CDFW) will be consulted about the Burton Mesa chaparral and associated 
sensitive flora and fauna. 

(f) Surface Water Users:  SYRWCD calls for water-rights releases under Order from 
the State of California Water Quality Control Board.  The City of Lompoc pumps 
groundwater from and discharges wastewater to the Santa Ynez River.  
Agricultural interests (vineyards and truck crops) that are within SYRWCD will be 
invited to serve on the WMA Advisory Committee.   

(g) Federal Government:  Vandenberg Air Force Base (AFB) and the Lompoc Federal 
Correctional Complex (Lompoc FCC) are located within the WMA.  Neither is 
required to nor will they participate in SGMA.  Both VAFB and the Lompoc Federal 
Penitentiary will be invited to join the WMA Advisory Committee.  

(h) California Native American Tribes:  None. 
(i) Disadvantaged Communities:  Portions of the City of Lompoc are considered 

Disadvantaged Communities by DWR. 
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(j) Entities Listed in SGMA Section 10927 that are monitoring groundwater elevations 

in all or part of the WMA managed by the GSA:  SYRWCD in collaboration with the 
City of Lompoc, Vandenberg Village CSD and Mission Hills CSD monitors wells in 
the WMA and all are members of the GSA.  The Santa Barbara County Water 
Agency is the CASGEM agency within the WMA and is a member of the GSA. 



Exhibit 6 
 

Letters of Intent to Participate in the WMA GSA 

 





   

 

 Imerys Minerals California, Inc 
 

2500 Miguelito Rd, Lompoc, California 93436   – USA Tel: 805 737-2440 – Fax: 805 737-1411  

October 12, 2016 

 

Mr. Bill Buelow  
Water Resources Manager 
Santa Ynez River Water Conservation District 
P.O. Box 719 
Santa Ynez, CA  93460 
 

Re: Imerys Participation in SGMA - Santa Ynez River Valley Groundwater Basin 

Dear Mr. Buelow: 

Thank you for reaching out to Imery’s regarding the implementation of the Sustainable 
Groundwater Management Act (“SGMA”) in the Santa Ynez River Valley Groundwater Basin 
(“SYR Basin”). 

We understand that the Santa Ynez River Water Conservation District (“SYRWCD”) is currently 
working on agreements to form Groundwater Sustainability Agencies (“GSA”) for the entire 
SYR Basin, including the Western Management Area (“Lompoc Area Basins”) where Imerys 
operates. 

As you are aware, Imerys’ operations are within the boundaries of the SYRWCD and Imerys has 
filed groundwater production reports for wells located in San Miguelito Canyon.  Water 
produced by the wells is used to support Imerys operations.  As such, Imerys would like to work 
with the SYRWCD in its effort to create the GSA by participating in an advisory role.   

We look forward to working with the SYRWCD on this task of great importance.  Please contact 
me directly at 805-737-2440, if we can be of further assistance.  

Sincerely, 

 
 
  

Vindi Ndulute 

Environmental Manager 

Vindi.Ndulute@imerys.com 
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Intra-Basin Administrative Agreement 

For Implementation of the Sustainable Groundwater Management Act 

In the Santa Ynez River Valley Groundwater Basin 

This Intra-Basin Administrative Agreement (“Agreement”) is made and effective as of 
February 26, 2020 (“Effective Date”) by and between the Parties executing this Agreement below, 
each referred to herein as a “Party” and collectively as the “Parties.” 

A. WHEREAS, in 2014 the State of California enacted the Sustainable Groundwater 
Management Act, including but not limited to Water Code section 10720 et seq., referred to in this 
Agreement as the “Act” or “SGMA,” as subsequently amended, pursuant to which certain agencies 
may become or participate in “Groundwater Sustainability Agencies” (“GSAs”) and prepare, 
adopt, and implement “Groundwater Sustainability Plans” (“GSPs”) to achieve sustainable 
groundwater management in basins throughout the State.  The Act defines a groundwater “basin” 
as a basin or sub-basin identified and defined in California Department of Water Resources 
(“DWR”) Bulletin 118 or as modified pursuant to the Act.  Each Party is a local agency located 
within the Santa Ynez River Valley Groundwater Basin (Bulletin 118, Basin No. 3-15, “Basin”), 
each is qualified to become a GSA or participate in a GSA or multiple GSAs, and each is 
authorized to adopt a GSP or participate in the adoption of a GSP or multiple GSPs under the Act 
for all or a portion of the Basin, as applicable; and 

B.  WHEREAS, the Parties previously executed a “Memorandum of Understanding for 
Implementation of the Sustainable Groundwater Management Act in the Santa Ynez River Valley 
Groundwater Basin” dated May 23, 2016 (“2016 MOU”) to, among other things, provide for the 
initial organization of the Basin according to three separate Management Areas, ensure the timely 
formation and filing of a separate GSA for each of the three Management Areas, and establish the 
basis for a cooperative and ongoing working relationship between and among the Parties and GSAs 
for implementing the goals and requirements of SGMA throughout the Basin; and 

C. WHEREAS, in accordance with SGMA and the 2016 MOU, three separate GSAs 
have been formed and are operating within the Basin, wherein one GSA represents the Western 
Management Area, one GSA represents the Central Management Area, and one GSA represents 
the Eastern Management Area; and 

D. WHEREAS, the Western Management Area Groundwater Sustainability Agency 
(“WMA GSA”) was formed by the City of Lompoc, the Vandenberg Village Community Services 
District, the Mission Hills Community Services District, the Santa Ynez River Water Conservation 
District, and the Santa Barbara County Water Agency pursuant to the January 11, 2017 
Memorandum of Agreement for Formation of a Groundwater Sustainability Agency for the 
Western Management Area in the Santa Ynez River Valley Groundwater Basin Under the 
Sustainable Groundwater Management Act (“WMA MOA”); and 
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E. WHEREAS, the Central Management Area Groundwater Sustainability Agency 

(“CMA GSA”) was formed by the City of Buellton, the Santa Ynez River Water Conservation 
District, and the Santa Barbara County Water Agency pursuant to the January 11, 2017 
Memorandum of Agreement for Formation of a Groundwater Sustainability Agency for the 
Central Management Area in the Santa Ynez River Valley Groundwater Basin Under the 
Sustainable Groundwater Management Act (“CMA MOA”); and   

 
F.      WHEREAS, the Eastern Management Area Groundwater Sustainability Agency 

(“EMA GSA”) was formed by the City of Solvang, the Santa Ynez River Water Conservation 
District, Improvement District No.1, the Santa Ynez River Water Conservation District, and the 
Santa Barbara County Water Agency pursuant to the April 27, 2017 Memorandum of Agreement 
for Formation of a Groundwater Sustainability Agency for the Eastern Management Area in the 
Santa Ynez River Valley Groundwater Basin Under the Sustainable Groundwater Management 
Act (“EMA MOA”); and 

 
G.    WHEREAS, the Parties hereto wish to supplement and provide a further framework 

for cooperative and ongoing efforts among themselves and among the WMA GSA, the CMA GSA, 
and the EMA GSA for implementation of SGMA throughout the Basin in a manner that is 
effective, efficient, fair, and at reasonable costs. 

THEREFORE, in consideration of the Recitals set forth above and the mutual promises set forth 
below, the Parties agree as follows: 
 
1. Purpose.  The primary purpose of this Agreement is to facilitate a cooperative and ongoing 

working relationship between the Parties and among the WMA GSA, the CMA GSA, and the 
EMA GSA that will allow them to explore, study, evaluate, develop, and carry out mutually 
beneficial approaches and strategies for implementing SGMA throughout the Basin in an 
effective, efficient, fair, and cost-effective manner. 
 

2. Development of Separate Groundwater Sustainability Plans.   

(a) In accordance with the WMA MOA, the CMA MOA, and the EMA MOA, a separate GSP 
will be developed by the respective GSAs for each of the three Management Areas 
identified in the Recitals above.  As a part of their cooperative and ongoing efforts under 
this Agreement, the Parties through their respective GSAs shall continue to discuss and 
explore the potential formation of one or more new joint powers authority or alternative 
arrangement(s) to implement the GSPs and carry out the objectives and requirements of 
SGMA throughout the Basin in a coordinated fashion. 
 

(b) As further described at Section 3 below, the Parties acknowledge and agree that the 
respective GSPs must be developed in a coordinated fashion and that a Coordination 
Agreement must be developed and submitted to the California Department of Water 
Resources (“DWR”) together with the three GSPs for the Basin.  As foundation to the 
Coordination Agreement, and in accordance with Section 10727.6 of the Act, the Parties 
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further acknowledge and agree that their respective GSAs shall coordinate with each other 
in the preparation of the respective GSPs to ensure that the GSPs utilize the same data and 
methodologies for the following assumptions:   
 

• Groundwater elevation data; 
• Groundwater extraction data; 
• Surface water supply;  
• Total water use; 
• Change in groundwater storage; 
• Water budget; and  
• Sustainable yield. 

 
(c) Governance and decision-making processes within the individual GSAs shall be governed 

by the respective Memoranda of Agreement described in the Recitals above, as those 
documents may be modified or supplemented from time to time by applicable bylaws, 
policies, amendments, or other agreements. 
 

3. Coordination Agreement.  Because multiple GSPs will be developed for the Basin, the Parties 
agree that a Coordination Agreement shall be developed and entered in accordance with 
Sections 10727(b)(3), 10727.6, and 10733.4(b)(3) of the Act, and the requirements and 
elements set forth in Section 357.4 of Title 23 of the California Code of Regulations (“SGMA 
Regulations”) to ensure that the GSPs are developed and implemented utilizing the same data 
and methodologies and that elements of the GSPs necessary to achieve the sustainability goal 
for the Basin are based upon consistent interpretations of the basin setting. 
 
Because developing and executing the Coordination Agreement is a prerequisite to filing the 
respective GSPs, the Parties agree to commence negotiation of the Coordination Agreement 
through their respective GSAs as soon as practicable, but no later than July 1, 2020.  In the 
event that essential terms and elements of the Coordination Agreement, as set forth by Section 
357.4 of the SGMA Regulations, have not been developed in draft for consideration by the 
Parties and the respective GSAs by June 1, 2021, any Party to this Agreement may demand in 
writing to the other Parties that the remaining process for developing and finalizing the 
Coordination Agreement be administered with the services of a mediator as provided by 
Section 7 below. 

 
4. Sharing of DWR Grant Funds.  The Parties acknowledge that the Santa Ynez River Water 

Conservation District (SYRWCD) is the grantee of a DWR Proposition 1 grant award of 
$1,000,000 (“DWR Grant Funds”) on behalf of the respective GSAs for the three Management 
Areas and that such DWR Grant Funds are administered pursuant to the 2018 Grant Agreement 
Between the State of California (DWR) and the SYRWCD (“DWR Grant Agreement”).  The 
Parties agree, individually and through their respective GSAs, that the DWR Grant Funds shall 
be shared and allocated equally (one-third each) among the WMA GSA, the CMA GSA, and 
the EMA GSA on behalf of the respective Management Areas for development of their 
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respective GSPs and related SGMA costs as authorized by the DWR Grant Agreement; and 
that if any GSA does not incur costs that are reimbursable from its respective one-third share 
of DWR Grant Funds, such unutilized funds shall be allocated equally (one-half each) to the 
two remaining GSAs; and that if either of the two remaining GSAs does not incur costs that 
are reimbursable from its one-half share of such remaining DWR Grant Funds, such unutilized 
funds shall be allocated to the one remaining GSA; and if the remaining GSA does not incur 
costs that are reimbursable from such remaining DWR Grant Funds, such unutilized funds 
shall be administered in accordance with the DWR Grant Agreement.  Subject to the 
requirements of the DWR Grant Agreement, decisions related to the use and application of 
DWR Grant Funds within any given Management Area shall be made by the respective GSA 
for that Management Area. 
 

5. Cost Sharing Among GSAs and Securing Joint Services.   
 

(a) The Parties anticipate the need or opportunity from time to time to perform certain services 
or activities that are common to and will benefit all three Management Areas and GSAs in 
preparing their respective GSPs, which services or activities otherwise would be funded 
individually through the GSAs, and where jointly securing and undertaking such services 
or activities can improve efficiencies in preparing the GSPs and save costs at a Basin-wide 
level.  These common and mutually beneficial services, activities, and associated costs may 
include, but are not limited to, SGMA website development, data management systems, 
technical review, and administrative support.  Any decision(s) on a case-by-case basis to 
secure and undertake services or activities that are common and mutually beneficial to the 
three Management Areas and GSAs, and to incur the costs associated with any such 
decision(s), shall require prior approval by all three GSAs, wherein the method, terms, and 
costs for securing and undertaking such services or activities shall be presented to each 
GSA as part of the aforementioned approval requirements. 
 

(b) Costs incurred for services or activities that are undertaken as described in Section 5(a) 
above shall be equally apportioned among and paid by the three GSAs (one-third each); 
provided, however, that each GSA shall make its own determination in coordination with 
SYRWCD of whether to seek reimbursement for its proportionate share of such costs from 
DWR Grant Funds made available to that GSA as described in Section 4 above.  Cost 
sharing within the individual GSAs shall be administered in accordance with the terms of 
the WMA MOA, the CMA MOA, and the EMA MOA, along with any applicable 
amendments to those documents 
 

(c) SYRWCD shall coordinate cost sharing among the GSAs and administer any agreement or 
contract to provide such services or activities on behalf of the three GSAs as described in 
Section 5(a) above; provided, however, that SYRWCD may elect in the future not to 
provide such coordination or administration services, and provided further that the GSAs 
may agree in writing for a different Party or third-party to coordinate such cost sharing or 
to administer any such agreement or contract as part of the approval requirements described 
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in Section 5(a) above.  The Parties agree that the costs incurred by SYRWCD or other Party 
or third-party for providing such coordination or administration services shall be 
apportioned and shared by the GSAs in accordance with this Section 5.  
 

(d) Subject to the availability of DWR Grant Funds and other sources of funding that may be 
available to any of the GSAs, all other SGMA-related costs that are not shared among the 
three GSAs in accordance with this Agreement, including but not limited to those for 
preparation and implementation of their respective GSPs, shall be borne by the respective 
GSAs and Parties thereto in accordance with their respective Memoranda of Agreement 
described in the Recitals above, as those documents may be modified or supplemented 
from time to time by applicable bylaws, policies, amendments, or other agreements.  
Nothing in this Agreement is intended to nor shall limit any Party or any of the GSA from 
seeking recovery of SGMA-related costs, including but not limited to those for preparation 
or implementation of the GSPs, from water users and other persons and entities in any 
lawful manner, including but not limited to the authorities provided by SGMA.  
 

6. Ongoing Cooperation.  In accordance with the primary purpose of this Agreement, the Parties 
agree to coordinate with each other in good faith to ensure a cooperative and ongoing working 
relationship between the Parties and among the WMA GSA, the CMA GSA, and the EMA 
GSA that will allow them to explore, study, evaluate, develop, and carry out mutually 
beneficial approaches and strategies for implementing SGMA throughout the Basin in an 
effective, efficient, fair, and cost-effective manner.  In furtherance of this purpose, each Party 
shall identify a principal contact person and other appropriate staff and/or consultant(s) to 
participate on such Party’s behalf in carrying out this Agreement. 
 

7. Dispute Resolution. 
 
(a) The Parties agree to mediate any claim or dispute arising from this Agreement before filing 

any court action; provided, however, that any Party may elect not to mediate, where any 
Party that elects not to mediate or commences a court action based on a dispute or claim 
arising from this Agreement without first attempting to resolve the matter through 
mediation as provided in this Section 7 shall not be entitled to recover attorneys’ fees or 
costs, even if such fees and costs otherwise would be available to that Party in any such 
action.  A Party shall satisfy the requirement for “first attempting to resolve the matter 
through mediation” by proceeding or otherwise participating in accordance with the entire 
process set forth in Section 7(b) below. 
 

(b) In the event of a claim or dispute, or where the Parties or respective GSAs cannot reach 
agreement on any matter arising under this Agreement, including but not limited to 
preparing GSPs in a coordinated fashion as described in Section 2(b) above, or developing 
a Coordination Agreement as described in Section 3 above, any Party may provide a written 
Notice of Dispute to the other Parties that describes in detail the claim or disputed matter 
(“Dispute”).  Upon issuance of a Notice of Dispute, a meeting shall be conducted within 
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twenty (20) calendar days from the date of the Notice of Dispute among all Parties that 
elect to participate in the meeting as a good faith attempt to resolve the Dispute informally 
(“Informal Dispute Resolution”).  In the event the Dispute is not resolved through Informal 
Dispute Resolution within thirty (30) calendar days from the date of the Notice of Dispute, 
the Party that initially provided the Notice of Dispute shall provide a separate written 
notification to all Parties that participated in the Informal Dispute Resolution process which 
identifies three mediator candidates, all of whom must be an attorney, engineer, or 
hydrogeologist experienced and familiar with SGMA, to mediate the Dispute (“Formal 
Dispute Resolution”).  Furthermore, all mediator candidates must be unbiased neutrals who 
are not participants in any of the GSAs in the Basin and who are not officials, officers, 
employees, contractors, consultants, or agents of any of the Parties to this Agreement.  
Within ten (10) days of receiving a written notification of qualified mediator candidates, 
all Parties that elect to participate in such Formal Dispute Resolution may provide a written 
response consenting to one or more of the mediator candidates or identifying up to three 
additional qualified mediator candidates.  Thereafter, if a mediator is not mutually-agreed 
upon by said participating Parties from the combined list within fifteen (15) calendar days, 
each party shall submit two potential mediators that they would approve and a mediator 
shall be picked by a non-party through random selection from the Parties’ combined lists 
of remaining mediators.  Once initiated, the mediation shall be completed within 30 days. 
 

(c) Mediation fees, if any, shall be divided equally among the Parties that elect to be involved 
in a mediation process pursuant to Section 7(b) above.  Each Party involved in the 
mediation shall be responsible for its own attorneys’ fees and costs. 
 

(d) This Section 7 shall not preclude any Party from meeting and conferring with any other 
Party or Parties to mutually resolve a dispute or claim prior to requesting or participating 
in the mediation processes described in Section 7(b) above. 
 

(e) This Section 7 shall not preclude any Party from seeking a preliminary injunction or other 
interlocutory relief if necessary to avoid irreparable harm or damages.  

 
8. Indemnification.  To the extent authorized by law, each Party shall defend, indemnify, and 

hold harmless the other Parties and their respective elected officials, officers, supervisors, 
employees, agents, contractors, and consultants from and against any and all damages, 
demands, actions, claims, or liabilities for the indemnifying Party’s acts or omissions arising 
from carrying out this Agreement. 

 
9. Miscellaneous/General Provisions. 

 
(a) Notices.  Any formal notice required or other formal communication given under the terms 

of this Agreement shall be in writing to all of the Parties and shall be given personally, by 
electronic mail (email), or by certified mail, postage prepaid and return receipt requested. 
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The date of receipt of any written notice provided hereunder shall be the date of actual 
personal service, or email, or three days after the postmark on certified mail. 

 
(b) Entire Agreement/Amendments/Counterparts.  This Agreement incorporates the entire and 

exclusive agreement of the Parties with respect to the matters described herein and 
supersedes all prior negotiations and agreements (written, oral, or otherwise) related 
thereto, including the 2016 MOU; provided, however, this Agreement does not amend, 
supersede, or modify the WMA MOA, the CMA MOA, or the EMA MOA as described in 
the Recitals above, as those documents may be amended or supplemented.  This Agreement 
may be amended (including without limitation to add new Parties) only in a writing 
executed by all of the Parties.  This Agreement may be executed in two or more 
counterparts, each of which shall be deemed an original, but all of which together shall 
constitute one and the same instrument. 
 

(c) Termination/Withdrawal.  This Agreement shall remain in effect unless terminated by the 
mutual consent of the Parties.  Upon 30 days written notice to the other Parties, any Party 
may withdraw from this Agreement, and the Agreement shall remain in effect for the 
remaining Parties.  No Party shall be liable to any other Party for electing to withdraw from 
this Agreement.  
 

(d) Assignment.  No rights or duties of any of the Parties under this Agreement may be 
assigned or delegated without the express prior written consent of all of the other Parties, 
and any attempt to assign or delegate such rights or duties without such written consent 
shall be null and void. 
 

(e) Insurance.  Each Party shall maintain its own insurance coverage through commercial 
insurance, self-insurance, or a combination thereof, against any claim, expense cost, 
damage or liability arising out of the performance of its responsibility pursuant to this 
Agreement, to the extent insurable. 
 

(f) Counsel.  The Parties recognize that as of the Effective Date of this Agreement, 
independent legal counsel has not been retained to represent any of the three GSAs in the 
Basin.  Until such time as any Party may decide otherwise within its sole and absolute 
discretion, each Party agrees, in its individual capacity and as a member agency of its 
respective GSA, to utilize its own legal counsel for all purposes, including but not limited 
to those related in any way to compliance with SGMA and any and all other legal 
requirements, to rely exclusively upon the legal advice of its own legal counsel, and to bear 
all of its own fees, costs, and expenses for legal counsel, including but not limited any 
experts or consultants retained through legal counsel on behalf of that Party.  This 
arrangement shall not be construed in any way to create an attorney-client relationship or 
a duty of loyalty between an attorney and any Party other than the direct client of that 
attorney, and no such relationship will be deemed to arise by implication as a result of this 
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Agreement.  The provisions of this Section 9(f) shall not be affected in the event, if any, 
that any or all of the GSAs in the Basin determine(s) to retain independent legal counsel. 
 

(g) CEQA.  The Parties recognize and agree that, pursuant to 10728.6 of the Act and Public 
Resources Code Section 21065, neither this Agreement nor the preparation or adoption of 
a GSP constitutes a “project” or approval of a project under the California Environmental 
Quality Act (“CEQA”) or the State CEQA Guidelines. 
 

(h) No Third-Party Beneficiaries.  This Agreement is not intended and shall not be construed 
to confer any benefit or create any right for any third party, or to provide the power or right 
of a third party to bring an action to enforce any of the terms of this Agreement. 
 

(i) Attorneys’ Fees and Costs.  Subject to the provisions of Section 7 above, if any action at 
law or equity, including an action for declaratory relief, is brought to enforce or interpret 
the provisions of this Agreement, the prevailing Party or Parties, as determined by the 
court, shall be entitled to recover reasonable attorneys’ fees and costs which shall be 
determined by the court.  The attorneys’ fees and costs to be awarded shall be made to fully 
reimburse the prevailing Party or Parties for all reasonable attorneys’ fees and costs, 
including but not limited to expert fees, costs, and expenses actually incurred in good faith, 
regardless of the size of the judgment or outcome of the action; provided, however, that 
recoverable fees awarded to any prevailing party shall not exceed the rate of three hundred 
and twenty-five dollars ($325.00) per hour for attorneys or experts. 
 

(j) Authority/Binding Effect.  Each Party represents and warrants that the individual(s) 
executing this Agreement is authorized to do so and thereby obligate such Party to perform 
all acts required by this Agreement, and that the consent, approval or execution of or by 
any third party is not required to legally bind the Party to this Agreement. 
 

(k) Incorporation of Recitals.  The Recitals set for the above are hereby imported into this 
Agreement. 

 
IN WITNESS WHEREOF, the Parties hereto have executed this Agreement as of the date first 

written above. 
 
 

 

 

[Signature Pages Below] 
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APPENDIX 1B-C: PLACEHOLDER FOR SANTA YNEZ RIVER VALLEY 

GROUNDWATER BASIN COORDINATION AGREEMENT  

The Santa Ynez River Valley Groundwater Basin Coordination Agreement is not executed by all 

parties as of June 25, 2021.  The process is ongoing and Young Wooldridge, LLP has produced 

draft documents which are under review by GSA member agency staff. 

 

Santa Ynez River Valley Groundwater Basin Coordination Agreement  
This Coordination Agreement (“Agreement”) is made by and between the Western 

Management Area Groundwater Sustainability Agency (“WMA GSA”), the Central Management 

Area Groundwater Sustainability Agency (“CMA GSA”), and the Eastern Management Area 

Groundwater Sustainability Agency (“EMA GSA”) pursuant to the Sustainable Groundwater 

Management Act (Water Code, div. 6, part 2.74) (“SGMA”). WMA GSA, CMA GSA, and EMA 

GSA are collectively referred to as the “Parties.” This Agreement shall be effective as of the date 

on which it becomes fully executed (“Effective Date”).  
 

Agreement  

Now, therefore, the Parties agree as follows: …….  
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Appendix 1c-A Santa Ynez SGMA Meeting List 

1 
 

Summary of Stakeholder Outreach for SGMA in the Santa Ynez River Valley Basin 

Area Date Organizations / Outreach Type 

CMA 11/8/2016 CMA Agencies / GSA formation Public Meeting (2) - SGMA Required 

CMA 11/10/2016 City of Buellton / GSA formation Public Meeting (2) - SGMA Required 

WMA 11/17/2016 WMA Agencies / GSA formation Public Meeting (2) - SGMA Required 

WMA 12/6/2016 City of Lompoc / GSA formation Public Meeting (2) - SGMA Required 

All  12/6/2016 Santa Barbara County Board of Supervisors / GSA formation Public Meeting (2) – SGMA Required 

WMA 12/6/2016 Vandenberg Village CSD / GSA formation Public Meeting (2) – SGMA Required 

WMA 12/21/2016 Mission Hills Board of Directors / GSA Formation Meeting – SGMA Required 

All 1/11/2017 District / GSA formation Public Meeting (2) - SGMA Required 

EMA 4/6/2017 ID No 1. / GSA formation Public Meeting (2) – SGMA Required 

EMA 4/24/2017 City of Solvang / GSA formation Public Meeting (2) – SGMA Required 

EMA 4/27/2016 EMA Agencies / GSA formation Public Meeting (2) - SGMA Required 

WMA 5/18/2016 District, Mission Hills CSD Board / SGMA Information Meeting 

WMA 7/20/2016 District, Vandenberg Village) CSD and Vandenberg AFB / SGMA Informational Meeting  

WMA 9/2/2016 District and Mission Hills CSD Staff / SGMA Informational Meeting  

WMA 9/7/2016 Freeport-McMoRan Oil and Gas/ Letter of intent to participate (1) 

WMA 10/12/2016 Imerys Minerals California, Inc/ Letter of intent to participate (1) 

WMA 10/17/2016 Vandenberg AFB / Letter of intent to participate (1) 

WMA 10/26/2016 and 

11/3/2016 

District and Lompoc Valley Growers Association / SGMA Informational meetings (2) 

WMA 11/17/2016 District and VVCSD Staff / SGMA information meeting 

CMA 9/1/2016 District and Buellton City Staff / SGMA information meeting  

CMA/EMA 2/7/2017 District Staff and Rancheria LLC (Jim Buell and Fred Kelly) / SGMA information meeting 

CMA/EMA 2/10/2017 District Staff and Investors of America – (Dierberg and Star Lane Vineyards - Tyler Tomas) / SGMA 

information meeting 

EMA 6/29/2016 District, ID No 1 and Santa Ynez Band of Chumash Indians / SGMA information meeting (2) 

EMA 8/19/2016 and 

8/21/2017 

Santa Ynez Band of Chumash Indians / Letters of intent to participate (1) 

EMA 1/19/2017 District Staff and Rancho Laguna (Susan Petrovich) / SGMA information meeting 

EMA 1/19/2017 District Staff and Midland School (Tom Rogowski) / SGMA information meeting 

EMA 1/20/2017 District Staff and Elbar Ranch (John Webster) / SGMA information meeting 

EMA 1/20/2017 District Staff and Sycamore Ranch (aka Neverland Ranch – Kyle Forsyth) / SGMA info meeting 

EMA 1/20/2017 District Staff and Santa Barbara Thoroughbreds MWC (Bob Sinclair) /SGMA information meeting 

EMA 1/23/2017 District Staff and Rancho Visitadores (John Balch) / SGMA information meeting 

EMA 1/31/2017 District Staff and Kiani Ranch (Dan Bushman and Cody Delunas) / SGMA information meeting  

EMA 2/6/2017 District Staff and Fess Parker Ranch (Eli Parker) / SGMA information meeting 

EMA 2/9/2017 District Staff and Chamberlain Ranch (Fred Chamberlain, Mary Hayden, Russell Chamberlain) / 

SGMA information meeting 

EMA 2/10/2017 District Staff and Gainey Ranch (Doug Mosebar) / SGMA information meeting 

EMA 2/14/2017 District Staff and Rancho San Juan (Bill Jackson) / SGMA information meeting 

EMA 2/16/2017 EMA, MWCs, Public, We Watch / SGMA informational meeting, (2) 

All  05/26/2016 Intent to Participate in SGMA; Memorandum of Understanding (All SY GSA Agencies) 

All  7/26/2017 National Marine Fisheries Service/ Letter of intent to participate (1) 

All 8/24/2017 District and WE Watch / SGMA Status Meeting (2) 

All 12/12/2018 Public Meeting Presentation of SGMA Fact Finding Mission to Denmark by Bill Buelow to Joint 

Meeting of Boards of Directors of Mission Hills and Vandenberg Village CSDs 

All 1/7/2019 Santa Ynez Men’s Forum Presentation/SGMA Status 

CMA 10/22/2018 GSA Meeting 
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Summary of Stakeholder Outreach for SGMA in the Santa Ynez River Valley Basin 

WMA 10/24/2018 GSA Meeting 

EMA  10/25/2018 GSA Meeting 

WMA 1/23/2019 GSA Meeting 

EMA 1/24/2019 GSA Meeting 

CMA 1/28/2019 GSA Meeting 

CMA 4/22/2019 GSA Meeting 

WMA 4/24/2019 GSA Meeting 

EMA 4/25/2019 GSA Meeting 

CMA 7/29/2019 GSA Meeting 

WMA 7/24/2019 GSA Meeting 

EMA 7/25/2019 GSA Meeting 

EMA 9/05/2019 CAG Meeting 

CMA 9/12/2019 GSA and CAG Meetings 

WMA 9/25/2019 GSA Meeting 

EMA 9/30/2019 CAG Meeting 

WMA 10/9/2019 CAG Meeting 

CMA 10/10/2019 CAG Meeting 

WMA 10/23/2019 GSA Meeting 

EMA 10/24/2019 GSA Meeting 

CMA 10/28/2019 GSA Meeting 

EMA 1/9/2020 CAG Meeting 

CMA 2/24/2020 GSA Meeting 

WMA 2/26/2020 GSA Meeting 

EMA 2/27/2020 GSA Meeting 

CMA 5/18/2020 GSA Meeting 

WMA 5/20/2020 GSA Meeting 

EMA 5/21/2020 GSA Meeting 

EMA 6/2/2020 CAG Meeting 

CMA 6/4/2020 CAG Meeting 

CMA 6/18/2020 CAG Meeting 

WMA  6/24/2020 CAG Meeting 

CMA 8/24/2020 GSA Meeting 

WMA 8/26/2020 GSA Meeting 

EMA 8/27/2020 GSA Meeting 

WMA 10/21/2020 GSA Special Meeting HCM Workshop 

CMA 10/26/2020 GSA Special Meeting HCM Workshop 

CMA 11/11/2020 CAG Meeting 

WMA 11/12/2020 CAG Meeting 

CMA 11/16/2020 GSA Regular Meeting 

WMA 11/18/2020 GSA Regular Meeting 

EMA 11/19/2021 GSA Regular Meeting 

EMA 12/10/2021 GSA Special Meeting HCM Workshop 

EMA 1/21/21 GSA Special Meeting Water Budget and Numeric Groundwater Model 

CMA 1/25/2021 GSA Special Meeting  

WMA 1/27/2021 GSA Special Meeting 

EMA 2/17/2021 GSA Citizens Advisory Group Meeting 

CMA 2/22/2021 GSA Regular Meeting 

WMA 2/24/2021 GSA Regular Meeting 
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Summary of Stakeholder Outreach for SGMA in the Santa Ynez River Valley Basin 

EMA 2/25/2021 GSA Regular Meeting  

WMA 3/16/2021 GSA Citizens Advisory Group Meeting 

CMA 3/18/2021 GSA Citizens Advisory Group Meeting 

EMA 3/25/2021 GSA Special Meeting 

CMA 4/12/2021 GSA Special Meeting 

WMA  4/14/2021 GSA Special Meeting  

EMA 4/15/2021 GSA Special Meeting 

CMA 4/26/2021 GSA Special Meeting 

WMA 4/28/2021 GSA Special Meeting 

EMA 4/29/2021 GSA Special Meeting 

CMA 5/10/2021 GSA Special Meeting 

EMA 5/11/2021 GSA Citizens Advisory Group Meeting 

WMA 5/11/2021 GSA Citizens Advisory Group Meeting 

WMA 5/12/2021 GSA Special Meeting 

CMA 5/13/2021 GSA Citizens Advisory Group Meeting 

EMA 5/13/2021 GSA Special Meeting 

CMA 5/24/2021 GSA Regular Meeting 

WMA 5/26/2021 GSA Regular Meeting 

EMA 5/27/2021 GSA Regular Meeting 

CMA 6/17/2021 GSA Citizens Advisory Group Meeting 

WMA 6/24/2021 GSA Citizens Advisory Group Meeting 
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APPENDIX 1C-B: RESTRICTIONS ON PUBLIC MEETINGS DUE TO 

SARS-COV-2 (COVID-19)  

This appendix documents restrictions of in-person meetings for the GSA Committee and Citizens 

Advisory Group during the development of the GSP, related to local outbreaks of Severe Acute 

Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) in the Santa Ynez River Valley 

Groundwater Basin. 

 

Governor of California, Proclamations and Executive Orders 

March 4, 2020. Proclamation of a State of Emergency. 

March 12, 2020. Executive Order N-25-20. Temporarily waives requirements in the Bagley-

Keene Act and Brown Act for teleconferencing public meetings. 

March 12, 2020. Executive Order N-29-20. Revised waver for Bagley-Keene Act and Brown 

Act for teleconferencing public meetings. 

March 19, 2020. Executive Order N-33-20. Statewide public stay at home order.  

 

California Department of Public Health, State Public Health Orders 

March 19, 2020. Order of the State Public Health Officer.  Statewide stay-at-home order. 

 

Santa Barbara County Public Health Department, Health Officer Orders 

March 12, 2020. Declaration of a Local Health Emergency by the County Health Officer 

and Public Health Director for the Coronavirus (COVID-19) 

July 13, 2020. Health Officer Order No. 2020-12.5 County of Santa Barbara for the Control of 

COVID-19 Phased Reopening Within Santa Barbara County.  Closing all indoor activity. 













EXECUTIVE DEPARTMENT 
STATE OF CALIFORNIA 

EXECUTIVE ORDER N-25-20 

WHEREAS on March 4, 2020, I proclaimed a State of Emergency to exist in 
California as a result of the threat of COVID-19; and 

WHEREAS despite sustained efforts, the virus remains a threat, and further 
efforts to control the spread of the virus to reduce and minimize the risk of 
infection are needed; and 

WHEREAS state and local public health officials may, as they deem 
necessary in the interest of public health, issue guidance limiting or 
recommending limitations upon attendance at public assemblies, conferences, 
or other mass events, which could cause the cancellation of such gatherings 
through no fault or responsibility of the parties involved, thereby constituting a 
force majeure; and 

WHEREAS the Department of Public Health is maintaining up-to-date 
guidance relating to COVID-19, available to the public at 
http://cdph.ca.gov/covidl 9; and 

WHEREAS the State of California and local governments, in collaboration 
with the Federal government, continue sustained efforts to minimize the spread 
and mitigate the effects of COVID-19; and 

WHEREAS there is a need to secure numerous facilities to accommodate 
quarantine, isolation, or medical treatment of individuals testing positive for or 
exposed to COVID-19; and 

WHEREAS, many individuals who have developmental disabilities and 
receive services through regional centers funded by the Department of 
Developmental Services also have chronic medical conditions that make them 
more susceptible to serious symptoms of COVID-19, and it is critical that they 
continue to receive their services while also protecting their own health and the 
general public health; and 

WHEREAS individuals exposed to COVID-19 may be temporarily unable to 
report to work due to illness caused by COVI D-19 or quarantines related to 
COVID-19 and individuals directly affected by COVID-19 may experience 
potential loss of income, health care and medical coverage, and ability to pay 
for housing and basic needs, thereby placing increased demands on already 
strained regional and local health and safety resources such as shelters and 
food banks; and 

WHEREAS in the interest of public health and safety, it is necessary to 
exercise my authority under the Emergency Services Act, specifically 
Government Code section 8572, to ensure adequate facilities exist to address 
the impacts of COVID-19; and 



WHEREAS under the provisions of Government Code section 8571 , I find 
that strict compliance with various statutes and regulations specified in this order 
would prevent, hinder, or delay appropriate actions to prevent and mitigate the 
effects of the COVID-19 pandemic. 

NOW, THEREFORE, I, GAVIN NEWSOM, Governor of the State of California, 
in accordance with the authority vested in me by the State Constitution and 
statutes of the State of California, and in particular, Government Code sections 
8567, 8571 and 8572, do hereby issue the following order to become effective 
immediately: 

IT IS HEREBY ORDERED THAT: 

1. All residents are to heed any orders and guidance of state and local 
public health officials, including but not limited to the imposition of 
social distancing measures, to control the spread of COVID-19. 

2. For the period that began January 24, 2020 through the duration of this 
emergency, the Employment Development Department shall have the 
discretion to waive the one-week waiting period in Unemployment 
Insurance Code section 2627(b) (1) for disability insurance applicants 
who are unemployed and disabled as a result of the COVID-19, and 
who are otherwise eligible for disability insurance benefits. 

3. For the period that began January 24, 2020 through the duration of this 
emergency, the Employment Development Department shall have the 
discretion to waive the one-week waiting period in Unemployment 
Insurance Code section 1253(d) for unemployment insurance 
applicants who are unemployed as a result of the COVID-19, and who 
are otherwise eligible for unemployment insurance benefits. 

4. Notwithstanding Health and Safety Code section 1797.172(b), during 
the course of this emergency, the Director of the Emergency Medical 
Services Authority shall have the authority to implement additions to 
local optional scopes of practice without first consulting with a 
committee of local EMS medical directors named by the EMS Medical 
Directors Association of California. 

5. In order to quickly provide relief from interest and penalties, the 
provisions of the Revenue and Taxation Code that apply to the taxes 
and fees administered by the Department of Tax and Fee 
Administration, requiring the filing of a statement under penalty of 
perjury setting forth the facts for a claim for relief, are suspended for a 
period of 60 days after the date of this Order for any individuals or 
businesses who are unable to file a timely tax return or make a timely 
payment as a result of complying with a state or local public health 
official's imposition or recommendation of social distancing measures 
related to COVID-19. 

6. The Franchise Tax Board, the Board of Equalization, the Department of 
Tax and Fee Administration, and the Office of Tax Appeals shall use 
their administrative powers where appropriate to provide those 
individuals and businesses impacted by complying with a state or local 
public health official's imposition or recommendation of social 



distancing measures related to COVID-19 with the extensions for filing, 
payment, audits, billing, notices, assessments, claims for refund, and 
relief from subsequent penalties and interest. 

7. The Governor's Office of Emergency Services shall ensure adequate 
state staffing during this emergency. Consistent with applicable federal 
law, work hour limitations for retired annuitants, permanent and 
intermittent personnel, and state management and senior supervisors, 
are suspended. Furthermore, reinstatement and work hour limitations in 
Government Code sections 21220, 21224(0), and 7522.56(b), (d), (f}, 
and (g), and the time limitations in Government Code section 19888.1 
and California Code of Regulations, title 2, sections 300-303 are 
suspended. The Director of the California Department of Human 
Resources must be notified of any individual employed pursuant to 
these waivers. 

8. The California Health and Human Services Agency and the Office of 
Emergency Services shall identify, and shall otherwise be prepared to 
make available-including through the execution of any necessary 
contracts or other agreements and, if necessary, through the exercise 
of the State's power to commandeer property- hotels and other 
places of temporary residence, medical facilities, and other facilities 
that are suitable for use as places of temporary residence or medical 
facilities as necessary for quarantining, isolating, or treating individuals 
who test positive for COVID-19 or who have had a high-risk exposure 
and are thought to be in the incubation period. 

9. The certification and licensure requirements of California Code of 
Regulations, Title 17, section 1079 and Business and Professions Code 
section 1206.5 are suspended as to all persons who meet the 
requirements under the Clinical Laboratory Improvement Amendments 
of section 353 of the Public Health Service Act for high complexity 
testing and who are performing analysis of samples to test for SARS­
CoY-2, the virus that causes COVID-19, in any certified public health 
laboratory or licensed clinical laboratory. 

10. To ensure that individuals with developmental disabilities continue to 
receive the services and supports mandated by their individual 
program plans threatened by disruptions caused by COYID-19, the 
Director of the Department of Developmental Services may issue 
directives waiving any provision or requirement of the Lanterman 
Developmental Disabilities Services Act, the California Early 
Intervention Services Act, and the accompanying regulations of Title 
17, Division 2 of the California Code of Regulations. A directive may 
delegate to the regional centers any authority granted to the 
Department by law where the Director believes such delegation is 
necessary to ensure services to individuals with developmental 
disabilities. The Director shall describe the need justifying the waiver 
granted in each directive and articulate how the waiver is necessary 
to protect the public health or safety from the threat of COVID-19 or 
necessary to ensure that services to individuals with developmental 
disabilities are not disrupted. Any waiver granted by a directive shall 
expire 30 days from the date of its issuance. The Director may grant 
one or more 30-day extensions if the waiver continues to be necessary 



to protect health or safety or to ensure delivery of services. The 
Director shall rescind a waiver once it is no longer necessary to protect 
public health or safety or ensure delivery of services. Any waivers and 
extensions granted pursuant to this paragraph shall be posted on the 
Department's website. 

11. Notwithstanding any other provision of state or local law, including the 
Bagley-Keene Act or the Brown Act, a local legislative body or state 
body is authorized to hold public meetings via teleconferencing and to 
make public meetings accessible telephonically or otherwise 
electronically to all members of the public seeking to attend and to 
address the local legislative body or state body, during the period in 
which state or local public officials impose or recommend measures to 
promote social distancing, including but not limited to limitations on 
public events. All requirements in both the Bagley-Keene Act and the 
Brown Act expressly or impliedly requiring the physical presence of 
members, the clerk or other personnel of the body, or of the public as 
a condition of participation in or quorum for a public meeting are 
hereby waived. 

In particular, any otherwise-applicable requirements that 

(i) state and local bodies notice each teleconference location 
from which a member will be participating in a public 
meeting; 

(ii) each teleconference location be accessible to the public; 
(iii) members of the public may address the body at each 

teleconference conference location; 
(iv) state and local bodies post agendas at all teleconference 

locations; 
(v) at least one member of the state body be physically present 

at the location specified in the notice of the meeting; and 
(vi) during teleconference meetings, a least a quorum of the 

members of the local body participate from locations within 
the boundaries of the territory over which the local body 
exercises jurisdiction 

are hereby suspended, on the conditions that: 

(i) each state or local body must give advance notice of each 
public meeting, according to the timeframe otherwise 
prescribed by the Bagley-Keene Act or the Brown Act, and 
using the means otherwise prescribed by the Bagley-Keene 
Act or the Brown Act, as applicable; and 

(ii) consistent with the notice requirement in paragraph (i), each 
state or local body must notice at least one publicly 
accessible location from which members of the public shall 
have the right to observe and offer public comment at the 
public meeting, consistent with the public's rights of access 
and public comment otherwise provided for by the Bagley­
Keene Act and the Brown Act, as applicable (including, but 
not limited to, the requirement that such rights of access and 
public comment be made available in a manner consistent 
with the Americans with Disabilities Act). 



In addition to the mandatory conditions set forth above, a ll state and 
local bodies are urged to use sound discretion and to make 
reasonable efforts to adhere as closely as reasonably possible to the 
provisions of the Bagley-Keene Act and the Brown Act, and other 
applicable local laws regulating the conduct of public meetings, in 
order to maximize transparency and provide the public access to their 
meetings. 

IT IS FURTHER ORDERED that as soon as hereafter possible, this Order be 
tiled in the Office of the Secretary of State and that widespread publicity and 
notice be given of this Order. 

This Order is not intended to, and does not, create any rights or benefits, 
substantive or procedural. enforceable at law or in equity, against the State of 
California, its agencies, departments, entities, officers, employees, or any other 
person. 

IN WITNESS WHEREOF I have 
hereunto set my hand and caused 
the Great Seal of the State of 
California to be affixed this 12th day 
of Ma h 2020. 

ATTEST: 

ALEX PADILLA 
Secretary of State 



EXECUTIVE DEPARTMENT 
STATE OF CALIFORNIA 

EXECUTIVE ORDER N-29-20 

WHEREAS on March 4, 2020, I proclaimed a State of Emergency to exist in 
California as a result of the threat of COVID-19; and 

WHEREAS despite sustained efforts, the virus continues to spread and is 
impacting nearly all sectors of California; and 

WHEREAS the threat of COVID-19 has resulted in serious and ongoing 
economic harms, in particular to some of the most vulnerable Californians; and 

WHEREAS time bound eligibility redeterminations are required for Medi­
cal, CalFresh, CalWORKs, Cash Assistance Program for Immigrants, California 
Food Assistance Program, and In Home Supportive Services beneficiaries to 
continue their benefits, in accordance with processes established by the 
Department of Social Services, the Department of Health Care Services, and the 
Federal Government; and 

WHEREAS social distancing recommendations or Orders as well as a 
statewide imperative for c ritical employees to focus on health needs may 
prevent Medi-Cal, CalFresh, CalWORKs, Cash Assistance Program for 
Immigrants, California Food Assistance Program, and In Home Supportive 
Services beneficiaries from obtaining in-person eligibility redeterminations; and 

WHEREAS under the provisions of Government Code section 8571, I find 
that strict compliance w ith various statutes and regulations specified in this order 
would prevent, hinder, or delay appropriate actions to prevent and mitigate the 
effects of the COVID-19 pandemic. 

NOW, THEREFORE, I, GAVIN NEWSOM, Governor o f the State of California, 
in accordance with the authority vested in me by the State Constitution and 
statutes of the State of California, and in particular, Government Code sections 
8567 and 8571, do hereby issue the following order to become effective 
immediately: 

IT IS HEREBY ORDERED THAT: 

1. As to individuals currently eligible for benefits under Medi-Cal, CalFresh, 
CalWORKs, the Cash Assistance Program for Immigrants, the California 
Food Assistance Program, or In Home Supportive Services benefits, and 
to the extent necessary to allow such individuals to maintain eligibility 
for such benefits, any state law, including but not limited to California 
Code of Regulations, Title 22, section 50189(a) and Welfare and 
Institutions Code sections 18940 and 11265, that would require 
redetermination of such benefits is suspended for a period of 90 days 
from the date of this Order. This Order shall be construed to be 
consistent with applicable federal laws, including but not limited to 
Code of Federal Regulations, Title 42, section 435.912, subdivision (e), 
as interpreted by the Centers for Medicare and Medicaid Services (in 
guidance issued on January 30, 2018) to permit the extension of 



otherwise-applicable Medicaid time limits in emergency situations. 

2. Through June 17, 2020, any month or partial month in which California 
Work Opportunity and Responsibility to Kids (CalWORKs) a id or services 
are received pursuant to Welfare and Institutions Code Section 11200 
et seq. shall not be counted for purposes of the 48-month time limit set 
forth in Welfare an Institutions Code Section 11454. Any waiver of this 
time limit shall not be applied if it will exceed the federal time limits set 
forth in Code of Federal Regulations, Tit le 45, section 264. l . 

3. Paragraph 11 of Executive Order N-25-20 (March 12, 2020) is withdrawn 
and superseded by the following text: 

Notwithstanding any other provision of state or local law (including, but 
not limited to, the Bagley-Keene Act or the Brown Act), and subject to 
the notice and accessibility requirements set forth below, a local 
legislative body or state body is authorized to hold public meetings via 
teleconferencing and to make public meetings accessible 
telephonically or otherwise electronically to all members of the public 
seeking to observe and to address the local legislative body or state 
body. All requirements in both the Bagley-Keene Act and the Brown 
Act expressly or impliedly requiring the physical presence of members, 
the clerk or other personnel of the body, or of the public as a condition 
of participation in or quorum for a public meeting are hereby waived. 

In particular, any otherwise-applicable requirements that 

(i) state and local bodies notice each teleconference location 
from which a member will be participating in a public 
meeting; 

(ii) each teleconference location be accessible to the public; 

(iii) members of the public may address the body at each 
teleconference conference location; 

(iv) state and local bodies post agendas at a ll teleconference 
locations; 

(v) at least one member of the state body be physically present 
at the location specified in the notice of the meeting; and 

(vi) during teleconference meetings, a least a quorum of the 
members of the local body participate from locations w ithin 
the boundaries of the territory over which the local body 
exercises jurisdiction 

are hereby suspended. 

A local legislative body or state body that holds a meeting via 
te leconferencing and allows members of the public to observe and 
address the meeting te lephonically or otherwise e lectronically, 
consistent with the notice and accessibility requirements set forth 
below, shall have satisfied any requirement that the body allow 



members of the public to attend the meeting and offer public 
comment. Such a body need not make available any physical 
location from which members of the public may observe the meeting 
and offer public comment. 

Accessibility Requirements: If a local legislative body or state body 
holds a meeting via teleconferencing and allows members of the 
public to observe and address the meeting telephonically or otherwise 
electronically, the body shall also: 

(i) Implement a procedure for receiving and swiftly resolving 
requests for reasonable modification or accommodation 
from individuals with disabilities, consistent with the Americans 
with Disabilities Act and resolving any doubt whatsoever in 
favor of accessibility; and 

(ii) Advertise that procedure each time notice is given of the 
means by which members of the public may observe the 
meeting and offer public comment, pursuant to 
subparagraph (ii) of the Notice Requirements below. 

Notice Requirements: Except to the extent this Order expressly provides 
otherwise, each local legislative body and state body shall: 

(i) Give advance notice of the time of, and post the agenda 
for, each public meeting according to the timeframes 
otherwise prescribed by the Bagley-Keene Act or the Brown 
Act, and using the means otherwise prescribed by the 
Bagley-Keene Act or the Brown Act, as applicable; and 

(ii) In each instance in which notice of the time of the meeting is 
otherwise given or the agenda for the meeting is otherwise 
posted, also give notice of the means by which members of 
the public may observe the meeting and offer public 
comment. As to any instance in which there is a change in 
such means of public observation and comment, or any 
instance prior to the issuance of this Order in which the time 
of the meeting has been noticed or the agenda for the 
meeting has been posted without also including notice of 
such means, a body may satisfy this requirement by 
advertising such means using " the most rapid means of 
communication available at the time" within the meaning of 
Government Code, section 54954, subdivision (e); this shall 
include, but need not be limited to, posting such means on 
the body's Internet website. 

All of the foregoing provisions concerning the conduct of public 
meetings shall apply only during the period in which state or local 
public health officials have imposed or recommended social 
distancing measures. 



All state and local bodies are urged to use sound discretion and 
to make reasonable efforts to adhere as closely as reasonably possible 
to the provisions of the Bagley-Keene Act and the Brown Act, and 
other applicable local laws regulating the conduct of public 
meetings, in order to maximize transparency and provide the public 
access to their meetings. 

IT IS FURTHER ORDERED that as soon as hereafter possible, this Order be 
filed in the Office of the Secretary of State and that w idespread publicity and 
notice be given of this Order. 

This Order is not intended to, and does not, create any rights or benefits, 
substantive or procedural, enforceable at law or in equity, against the State of 
California, its agencies, departments, entities, officers, employees, or any other 
person. 

IN WITNESS WHEREOF I have 
hereunto set my hand and caused 
the Great Seal of the State of 
California to be affixed this l 7th day 
of Marc 2020. 

ATTEST: 

ALEX PADILLA 
Secretary of State 



 

 

 

   

 

   

   

 

  

    

 

 

  

 

   

 

   

   

    

  

 

 

 

 

 

   

   

 

   

 

 

 

 

 

 

 

 

  

  

  

  

 

  

  

   

 

   

 

  

 

 

 

   

EXECUTIVE ORDER N-33-20 

WHEREAS on March 4, 2020, I proclaimed a State of Emergency to exist in 

California as a result of the threat of COVID-19; and 

WHEREAS in a short period of time, COVID-19 has rapidly spread 

throughout California, necessitating updated and more stringent guidance from 

federal, state, and local public health officials; and 

WHEREAS for the preservation of public health and safety throughout the 

entire State of California, I find it necessary for all Californians to heed the State 

public health directives from the Department of Public Health. 

NOW, THEREFORE, I, GAVIN NEWSOM, Governor of the State of California, 

in accordance with the authority vested in me by the State Constitution and 

statutes of the State of California, and in particular, Government Code sections 

8567, 8627, and 8665 do hereby issue the following Order to become effective 

immediately: 

IT IS HEREBY ORDERED THAT: 

1) To preserve the public health and safety, and to ensure the healthcare 

delivery system is capable of serving all, and prioritizing those at the 

highest risk and vulnerability, all residents are directed to immediately 

heed the current State public health directives, which I ordered the 

Department of Public Health to develop for the current statewide 

status of COVID-19. Those directives are consistent with the March 19, 

2020, Memorandum on Identification of Essential Critical Infrastructure 

Workers During COVID-19 Response, found at: https://covid19.ca.gov/. 

Those directives follow: 

ORDER OF THE STATE PUBLIC HEALTH OFFICER 

March 19, 2020 

To protect public health, I as State Public Health Officer and Director 

of the California Department of Public Health order all individuals living 

in the State of California to stay home or at their place of residence 

except as needed to maintain continuity of operations of the federal 

critical infrastructure sectors, as outlined at 

https://www.cisa.gov/identifying-critical-infrastructure-during-covid-

19. In addition, and in consultation with the Director of the Governor’s 

Office of Emergency Services, I may designate additional sectors as 

critical in order to protect the health and well-being of all Californians. 

Pursuant to the authority under the Health and Safety Code 120125, 

120140, 131080, 120130(c), 120135, 120145, 120175 and 120150, this 

order is to go into effect immediately and shall stay in effect until 

further notice. 

The federal government has identified 16 critical infrastructure sectors 

whose assets, systems, and networks, whether physical or virtual, are 

considered so vital to the United States that their incapacitation or 
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destruction would have a debilitating effect on security, economic 

security, public health or safety, or any combination thereof. I order 

that Californians working in these 16 critical infrastructure sectors may 

continue their work because of the importance of these sectors to 

Californians’ health and well-being. 

This Order is being issued to protect the public health of Californians. 

The California Department of Public Health looks to establish 

consistency across the state in order to ensure that we mitigate the 

impact of COVID-19. Our goal is simple, we want to bend the curve, 

and disrupt the spread of the virus. 

The supply chain must continue, and Californians must have access to 

such necessities as food, prescriptions, and health care. When people 

need to leave their homes or places of residence, whether to obtain 

or perform the functions above, or to otherwise facilitate authorized 

necessary activities, they should at all times practice social distancing. 

2) The healthcare delivery system shall prioritize services to serving those 

who are the sickest and shall prioritize resources, including personal 

protective equipment, for the providers providing direct care to them. 

3) The Office of Emergency Services is directed to take necessary steps to 

ensure compliance with this Order. 

4) This Order shall be enforceable pursuant to California law, including, 

but not limited to, Government Code section 8665. 

IT IS FURTHER ORDERED that as soon as hereafter possible, this Order be 

filed in the Office of the Secretary of State and that widespread publicity and 

notice be given of this Order. 

This Order is not intended to, and does not, create any rights or benefits, 

substantive or procedural, enforceable at law or in equity, against the State of 

California, its agencies, departments, entities, officers, employees, or any other 

person. 

IN WITNESS WHEREOF I have 

hereunto set my hand and caused 

the Great Seal of the State of 

California to be affixed this 19th day 

of March 2020. 

GAVIN NEWSOM 

Governor of California 

ATTEST: 

ALEX PADILLA 

Secretary of State 



91 Jq/zo20 

ORDER OF THE STATE PUBLIC HEALTH OFFICER 

March 19, 2020 

To protect public health, I as State Public Health Officer and Director of the 

California Department of Public Health order all individuals living in the State of 

California to stay home or at their place of residence except as needed to 

maintain continuity of operations of the federal critical infrastructure sectors, as 

outlined at https://www.cisa.gov/identifying-critical-infrastructure-during-covid-19. 

In addition, and in consultation with the Director of the Governor's Office of 
Emergency Services, I may designate additional sectors as critical in order to 

protect the health and well-being of all Californians. 

Pursuant to the authority under the Health and Safety Code 120125, 120140, 

131080, 120130(c), 120135, 120145, 120175 and 120150, this order is to go into 

effect immediately and shall stay in effect until further notice. 

The federal government has identified 16 critical infrastructure sectors whose 

assets, systems, and networks, whether physical or virtual, are considered so vital 

to the United States that their incapacitation or destruction would have a 

debilitating effect on security, economic security, public health or safety, or any 

combination thereof. I order that Californians working in these 16 critical 

infrastructure sectors may continue their work because of the importance of these 

sectors to Californians' health and well-being. 

This Order is being issued to protect the public health of Californians. The 

California Department of Public Health looks to establish consistency across the 

state in order to ensure that we mitigate the impact of COVID-19. Our goal is 

simple, we want to bend the curve, and disrupt the spread of the virus. 

The supply chain must continue, and Californians must have access to such 

necessities as food, prescriptions, and health care. When people need to leave 

their homes or places of residence, whether to obtain or perform the functions 

above, or to otherwise facilitate authorized necessary activities, they should at all 

times practice social distancing. 

SONIA Y. ANGELL, MD, MPH DATE 
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GLOSSARY OF TERMS/ABBREVIATIONS 

Acronym/Abbreviation Definition 
Aquifer An underground layer of water-bearing permeable rock, rock 

fractures or unconsolidated material (gravel, sand, or silt) that 
yields significant amounts of groundwater to wells or springs 
(DWR Bulletin 118). 

CAG Citizen Advisory Group 
CMA Santa Ynez River Valley Groundwater Basin Central Management 

Area 
DWR California Department of Water Resources 
EMA Santa Ynez River Valley Groundwater Basin Eastern Management 

Area 
Engagement Efforts made to understand and involve stakeholders and their 

concerns in activities and decisions of the Groundwater 
Sustainability Agency 

GSA Groundwater Sustainability Agency 
GSP Groundwater Sustainability Plan  
MHCSD Mission Hills Community Services District 
SGMA Sustainable Groundwater Management Act of 2014  
Stakeholder An individual or entity interested in or affected by the 

Groundwater Sustainability Plan 
SWRCB State Water Resources Control Board 
SYRVGB Santa Ynez River Valley Groundwater Basin 
SYRWCD Santa Ynez River Water Conservation District  
VVCSD Vandenberg Village Community Services District 
WMA Santa Ynez River Valley Basin Western Management Area 
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1 BACKGROUND ON SUSTAINABLE GROUNDWATER 
MANAGEMENT ACT  

The Sustainable Groundwater Management Act (SGMA), signed into law by Governor Jerry 
Brown on September 16, 2014, created a new framework for groundwater management in 
California. The framework includes a structure and schedule to achieve sustainable groundwater 
management within 20 years. The California Department of Water Resources (DWR) has 
historically managed the state’s central repository for groundwater data. Under SGMA, DWR 
provides guidance, financial assistance, and technical support for compliance with state 
requirements. The State Water Resources Control Board (SWRCB) provides the regulatory 
backstop under SGMA, taking over basin management and assessing fees if local groundwater 
management is not successful in complying with the requirements of SGMA.  

SGMA established a new structure for local groundwater management through Groundwater 
Sustainable Agencies (GSAs). The formation of GSAs for all basins that the DWR designated as 
high and medium priority groundwater basins was required by July 1, 2017. Each GSA for these 
high and medium priority basins must then develop a Groundwater Sustainability Plan (GSP) that 
details how sustainable groundwater management will be achieved within 20 years of 
implementing the GSP. Sustainable groundwater management is defined by SGMA as the 
management and use of groundwater in a manner that can be maintained during the planning and 
implementation horizon without causing undesirable results.  This avoidance of undesirable results is 
measured through the following six sustainability indicators: 

1. Chronic lowering of groundwater levels indicating a significant and unreasonable depletion 
of supply if continued over the planning and implementation horizon 

2. Significant and unreasonable reduction of groundwater storage 
3. Significant and unreasonable seawater intrusion 
4. Significant and unreasonable degradation of water quality 
5. Significant and unreasonable land subsidence 
6. Depletion of interconnected surface water and groundwater that has significant and 

unreasonable adverse impacts on beneficial uses of the surface water 
 

The GSP is a tool used to help the GSA sustainably manage the basin. The criteria for sustainable 
management, including determining what is significant and unreasonable within the parameters of 
SGMA for the groundwater basin managed by that GSA, must be assessed, with input from 
stakeholders, before the GSP can be adopted.  
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1.1 Sustainable Groundwater Management Act  Requirements for 
Stakeholder Engagement  

Stakeholder engagement is an important component of any successful long-term planning effort 
and is required by the SGMA (Sections 10720–10730) and GSP Regulations (Sections 353–354). 
Each GSA shall encourage and support active involvement of diverse social, cultural, and 
economic elements of the population within the groundwater basin (Section 10727.8). The GSA 
must also allow for voluntary participation by Native American tribes and the federal government 
(Section 10720.3).  The GSA may appoint and consult with an advisory committee (Section 
10727.8) and must consider the interests of all beneficial uses and users of groundwater within 
the basin (Section 10723.2).  

Engaging members of the public in groundwater sustainability planning can improve public 
understanding of the technical, financial, and political considerations the GSA factors into their 
decision-making process. Participation by the public can also improve the GSA’s understanding 
of the potential impacts of their decisions. SGMA recognized the importance of stakeholder 
engagement and laid out specific requirements for stakeholder engagement within each of the 
four phases of SGMA: 

Phase 1: GSA Formation and Coordination 
 Establish and maintain a list of interested parties (Section 10723.4). 
 Provide public notice of the GSA formation (Section 10723[b]). 
 Conduct a GSA formation public hearing (Section 10723[b]). 
 Notify DWR of the GSA formation (Section 10723[b]). 
 Provide a written statement to DWR as well as the cities and counties within the GSA 

boundary, describing how interested parties may participate in the GSP development 
(Section 10727.8). 
 

Phase 2: GSP Preparation and Submission 
 Submit initial notification of intent to prepare a GSP (Section 353.6).  
 Prepare a GSP that considers beneficial uses and users of groundwater when describing 

undesirable results, minimum thresholds, projects and actions (Section 10727.8, Section 
10723.2, and Section 354.10). 

 The GSP must include a communication section that includes the following (Section 
354.10):  

o Explanation of the GSA’s decision-making process; 
o List of public meetings at which the GSP was discussed; 
o Identification of opportunities for public engagement and a discussion of how 

public input and response will be used;  
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o Description of how the GSA encourages the active involvement of diverse social, 
cultural, and economic elements of the population within the basin;  

o Description of how the GSA will inform the public about progress implementing 
the GSP, including the status of projects and actions. 

 Public noticing and public meeting procedures prior to adopting, submitting, or amending 
a GSP (Section 10728.4). 

 
Phase 3: GSP Review and Evaluation 

 Upon GSA adoption of the GSP and submittal to DWR, the GSP will be available on the 
DWR website for a 60-day public comment period. Any person may provide comments 
to the DWR on the GSP. DWR will consider the comments received prior to completing 
their evaluation and assessment of the GSP (Section 353.8). 

Phase 4: Implementation and Reporting 
 SGMA requires assessments and re-evaluation of the GSP at least every 5 years.  
 GSA’s must provide public notice and hold public meetings prior to amending the GSP 

(Section 10730).  
 Public notice is required before the GSA imposes or increases fees (Section 10730). The 

GSA must also follow other applicable laws and regulations associated with the 
assessment of fees including the requirements of Proposition 218.  
 

Appendix A to this document includes a table with the statutory requirements to assist the GSA 
in tracking progress towards meeting the requirements throughout each of the four phases. 

 

2 SANTA YNEZ RIVER VALLEY GROUNDWATER BASIN  

The Santa Ynez River Valley Groundwater Basin (SYRVGB), as described in DWR Bulletin 118, 
lies under approximately 319 square miles of land in the Santa Ynez Valley in Santa Barbara 
County. The boundaries of the SYRVGB, as determined by DWR, are the Purisima Hills on the 
northwest, the San Rafael Mountains on the northeast, the Santa Ynez Mountains to the south, 
and the Pacific Ocean on the west. The SYRVGB has established the following three management 
areas: 

 Western Management Area (WMA) 
 Central Management Area (CMA)  
 Eastern Management Area (EMA)  

The WMA, as described in Bulletin 118 is comprised of the Lompoc Plain, Lompoc Terrace and 
Lompoc Upland and Santa Rita Valley. The CMA includes the Buellton Upland, and the EMA 
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includes the Santa Ynez Upland.  Each Management Area also contains their respective section of 
the Santa Ynez River alluvium. Figure 1 shows the SYRVGB boundaries and the three management 
areas and Figure 2 shows the WMA Boundary. Local agencies within the management areas 
collaborated to form GSAs for each of the management areas in accordance with the 
Memorandum of Understanding for Implementation of the SGMA in the Santa Ynez River Valley 
Groundwater Basin dated May 23, 2016. The three GSAs have continued to coordinate and have 
entered into an Intra-Basin Administrative Agreement for Implementation of the SGMA in the 
Santa Ynez River Valley Groundwater Basin. The three GSAs will enter into a formal SGMA 
compliant coordination agreements prior to submittal of the GSPs to DWR. 
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Figure 1: Management Areas and Santa Ynez River Valley Groundwater Basin Boundaries 
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Figure 2: Western Management Area Boundary 



 
 

WMA GSA Public Outreach and Engagement Plan 

    
 6  

3 WESTERN MANAGEMENT AREA 

Land use within the WMA includes agriculture, open space, residential, commercial and industrial 
uses in the county unincorporated areas as well as the City of Lompoc, Mission Hills, Vandenberg 
Village and portions of the Vandenberg Air Force Base. Groundwater basins of the WMA include 
the Santa Ynez River alluvial deposits and those of the older uplands and plains. The Santa Ynez 
River Water Conservation District (SYRWCD) jurisdiction includes all of the groundwater basins 
and additional watershed areas. The SYRWCD, formed in 1939, has the responsibility of 
administering and protecting water uses within the SYRVB.  

In conjunction with the groundwater replenishment in the WMA, Santa Ynez River water is 
stored in Cachuma Reservoir in accordance with SWRCB Order WR 89-18 for the benefit of 
downstream water users. Releases from Cachuma Reservoir replenish downstream groundwater 
basins based on the accrual of credit water stored in the Above Narrows and Below Narrows 
accounts in the Reservoir. Vandenberg Air Force Base, part of which is within the WMA, has 
contracted for imported water from the State Water Project. The Federal Bureau of Prisons is a 
groundwater user within the WMA. 

3.1 Stakeholders and Interested Parties 

Interested parties and stakeholders in the WMA include residents, domestic well owners, public 
agency representatives, landowners, non-governmental organizations, agricultural well owners, 
tribal interests, and business owners. Any member of the public can request (in writing) to be 
added to the list of interested parties and receive updates via email. Stakeholders can also 
subscribe to the interested parties list at www.santaynezwater.org. In November 2019, the email 
addresses of the stakeholders and interested parties identified during the GSA formation and 
subsequent GSA activities were merged into a centralized email distribution list through 
www.santaynezwater.org. This list will be updated as individuals subscribe and unsubscribe 
through the website. This master list of stakeholders and interested parties will be used to 
distribute meeting announcements and important updates including the availability of documents 
for review and comment. A list of beneficial uses and users of groundwater within the WMA is 
included as Appendix B. Appendix C includes a detailed indexed map of the WMA so individuals 
can identify whether or not they reside within the WMA. 

3.2 Western Management Area Groundwater Sustainability Agency  
Formation 

The WMA GSA was formed on January 11, 2017, through a Memorandum of Agreement between 
the City of Lompoc, SYRWCD, Vandenberg Village Community Services District (VVCSD), 
Mission Hills Community Services District (MHCSD), and the Santa Barbara County Water 
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Agency. The WMA filed a notice of intent to form a GSA with the DWR and became the exclusive 
GSA for the WMA in May 2017.  
 
3.3 Decision-Making Process 

WMA GSA member agencies formed a GSA Committee, 
comprised of appointed representatives from each 
member agency. The WMA GSA Committee (Committee) 
is responsible for implementing the requirements of SGMA 
including overseeing the development of a WMA GSP and 
coordinating activities between the agencies and GSAs 
within the SYRVGB. The Santa Barbara County Water 
Agency participates on the WMA GSA Committee as a 
non-voting member. Votes are weighted as shown in Table 
1 and were established at the time of WMA GSA formation 
by Memorandum of Agreement between the participating 
agencies. All proposed actions or resolutions must pass by a simple majority vote, requiring at 
least five votes to pass. Adoption of the GSP, budgets, and any type of fee or charge requires 75% 
or at least six votes to pass. 

3.4 Western Management Area Groundwater Sustainability Plan 

The Committee has hired a consultant team to develop a GSP in compliance with SGMA for 
adoption by the GSA and submittal to DWR by January 1, 2022.  

4 PURPOSE  

This Public Outreach and Engagement Plan (Plan) has been developed as a communication tool 
to help stakeholders understand the importance of participation in groundwater sustainability 
planning and lay the framework of how stakeholders can actively engage in the GSA and GSP 
planning efforts.  

In 2018, DWR released a guidance document for GSP Stakeholder Communication and 
Engagement that details best practices, including the development of Communication and 
Engagement Plans to increase transparency in the GSP development process.  The Committee 
will prepare a GSP in accordance with the SGMA, to guide future management decisions. Example 
management decisions include: the amount of water that can be pumped from the WMA without 
causing undesirable results; and new project development to enhance water resource 
management. The SGMA, as well as the state agencies implementing the act (DWR, SWRCB), 
have mandated public and stakeholder outreach and engagement during GSP development. The 

Table 1. Western Management 
Area Weighted Voting 

Member 
Agency 

Number 
of Votes 

SYRWCD 4 

City of Lompoc 2 

VVCSD 1 

MHCSD 1 
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Committee supports and encourages active involvement from diverse social, cultural, and 
economic groups within the SYRVGB to ensure relevant and interested stakeholders and the 
public are involved throughout the GSP development.  This Public Outreach and Engagement Plan 
provides a framework for clear communication and transparency throughout the GSP 
development and implementation process. It will be updated as needed. 

4.1   Defining Sustainability for the Western Management Area  

During GSP development, the Committee will request stakeholder feedback as they develop 
criteria for “significant and unreasonable” undesirable results for the WMA. The Citizen Advisory 
Group (CAG) will play a central role in reviewing technical information generated for the GSP, 
from the stakeholder perspective, and is expected to form consensus on key sustainable 
management recommendations for the Committee’s consideration. The Committee may also 
request feedback from the CAG and stakeholders regarding specific projects and management 
actions that could be used to sustainably manage groundwater within the WMA.  

4.2  Outreach and Engagement Goals 

Outreach and engagement for the WMA began during the GSA formation process. Information 
about the GSA formation was posted on the Santa Barbara County website 
(https://www.countyofsb.org/pwd/gsa.sbc). Individual landowners and groundwater pumpers 
within the WMA were contacted directly to discuss requirements of the SGMA and potential 
future changes to groundwater management in the WMA. The individual WMA member agencies 
issued public notices of intent of participate in the WMA GSA and held public meetings to receive 
comments. The Santa Barbara County Board of Supervisors also held a public meeting regarding 
the formation of the WMA GSA. Public notices announcing the various meeting and public 
hearings to form the WMA GSA were also published in the Santa Barbara News Press. Additionally, 
there were one-on-one meetings held between SYRWCD Staff and several SYRWCD constituent 
groundwater pumpers to provide information on SGMA and the formation of GSAs in the 
SYRVGB.  Specifically, there were two meetings held between SYRWCD staff and members of 
the Lompoc Growers and Shippers Association to provide outreach to members of the 
Agricultural Community in the Lompoc Valley.  

The Committee’s goal is to build and maintain a collaborative and inclusive process for 
stakeholder engagement and GSP development and to consider the interests of diverse social, 
cultural, and economic elements of the population within the WMA during development of the 
GSP. This includes the interests of all beneficial uses and users of groundwater.  Collaborative 
and inclusive processes will assist in making the GSP more resilient by increasing public buy-in, 
promoting compliance, and enhancing the quality of information on which the GSP is based.  The 
Committee has established an open and ongoing list of interested persons to whom notices are 
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and will be sent regarding meetings of the WMA GSA, GSP development, and other SGMA-
related activities. This approach will increase the success of the GSP by fostering early public 
participation, development of stakeholder supported management strategies, and enhancing the 
data quality and basis of GSP development. Specifically, the Committee will implement the 
following tiered outreach strategy to actively engage a diverse group of stakeholders in the 
development of the GSP:  
 

1. Facilitate engagement of a diverse group of stakeholders in the development of the GSP 
through the CAG; 

2. Provide regular updates on GSP development progress via email to the list of interested 
parties; 

3. Build and maintain a website where stakeholders can obtain WMA GSA information, ask 
questions, and provide comments; and  

4. Broad Participation: Hold public meetings where members of the public can ask questions 
and provide comment.  

 
This four-tiered engagement strategy is designed to give a diverse group of stakeholders multiple 
forums to participate, as appropriate, based on their level of interest, availability, and 
communication style. The Committee will continuously evaluate stakeholder outreach and 
engagement goals. The Committee may adjust the engagement strategy and/or provide additional 
outreach opportunities as needed throughout the GSP development and implementation process.  

5 GROUNDWATER SUSTAINABILITY PLAN  ENGAGEMENT 
OPPORTUNITIES 

5.1 Staying Informed 

The best way to get the latest information on the GSP development process is to subscribe to 
the email distribution list. Interested parties can subscribe to the email distribution list from the 
WMA GSA’s website (www.santaynezwater.org). Additional outreach to beneficial users will be 
conducted as appropriate to direct users to the website to subscribe to electronic project 
updates and meeting announcements. Outreach may include announcements with water bills, 
media releases, announcements through agricultural industry organizations (i.e., The Farm 
Bureau, Grower-Shipper Association of Santa Barbara and San Luis Obispo Counties, Santa 
Barbara County Vintners, the Santa Barbara County Cattlemen’s Association and Santa Barbara 
County Cattlewomen’s Association), or other methods as appropriate. Regular 
communications will be distributed via email at least quarterly throughout the GSP 
development process. Emails will provide notice of public meetings and other important 
updates.  
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5.2 Providing Feedback to the Groundwater Sustainable Agency 

Questions and comments regarding the WMA GSA and GSP development process can be sent  
using the feedback link on the WMA GSA’s website (www.santaynezwater.org). All Committee 
and CAG meetings are open to the public and provide opportunity for the public to comment.  
The WMA GSA will provide members of the public opportunities to comment on the GSP before 
adoption. Comments on the GSP are requested in writing, in electronic format, through the 
online comment form. Comments on the GSP that are entered into the online comment form 
will be submitted to DWR as part of the public record along with a summary of how the 
comments were considered and/or incorporated in the final GSP. Electronic links to the online 
comment form will be provided to interested parties via email and via public notice for the public 
at large. The public and stakeholders will be provided with information about the timeframe and 
process for submitting electronic, written comments. If stakeholders need assistance in 
completing the online comment submittal form they can contact staff (contact information 
provided in Section 6). Notice of opportunities to comment will also be posted on the WMA 
GSA website (www.santaynezwater.org).  

5.3  Citizen Advisory Group Representation 

The purpose of a CAG is to provide additional public input to the Committee, representative of 
various categories of groundwater uses and users within the WMA, as set forth by the SGMA. In 
addition to providing their individual perspectives, CAG members serve in respective capacities, 
representing different categories of groundwater uses and users in the WMA. CAG members 
are expected to work collaboratively with all of the following: other CAG members, at-large 
stakeholders, members of the public, the Committee, staff of member agencies of the WMA GSA, 
other GSAs within the SYRVGB, related agencies, and agency staff members. At various points 
during development of the GSP, the CAG may be asked to provide perspective on elements or 
sections of the GSP and on the final draft of the GSP. 

5.4 Groundwater Sustainability Plan Engagement Summary 

Expected roles, responsibilities, and opportunities for engagement throughout the GSP 
development process are summarized in Figure 3. The Committee may provide additional 
opportunities or adjust the process as needed to meet the needs of stakeholders and the 
requirements of SGMA. 
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Figure 3: Groundwater Sustainability Plan Development Roles and Responsibilities 

 
Groundwater Sustainability Plan 

Development Participants 

Roles and Responsibilities 
for Groundwater 

Sustainability Plan 
Development 

Western Management Area (WMA) Groundwater 
Sustainable Agency (GSA) Voting Member Agencies: 

Santa Ynez River Water Conservation District 
(SYRWCD), Mission Hills Community Services District 
(MHCSD), Vandenberg Air Force Base (VVCSD), and 
City of Lompoc 

 

 

 Oversee Groundwater 
Sustainability Plan (GSP) 
development  

 Approve budgets, fees, and charges 
 Conduct public hearings  
 Consider stakeholder feedback 
 Adopt the GSP 
 Provide direction to GSA staff 

WMA GSA Non-Voting Member Agency: 

Santa Barbara County Water Agency 

 Participate in GSA meeting and 
Citizen Advisory Group (CAG) 
meetings as appropriate 

 Provide guidance to the GSA 
WMA GSA Staff  Administer the WMA and CAG 

 Provide notice of public meetings 
 Manage GSP consultant team 

CAG  Review technical information 
 Confer with other groundwater 

users and interested parties 
 Provide feedback and 

recommendations to the WMA 
Interested Parties  Attend GSA meetings and  

workshops 
 Read electronic newsletters 
 Provide input on draft and final GSP 

GSP Consultant Team 

 

 Develop draft GSP components 
 Present information and make 

changes as directed by the WMA 
 Prepare final GSP 
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6 CONTACT US 

The best way to stay informed and receive the most current information for the WMA GSA and 
GSP development is to subscribe to the email distribution list. To subscribe, register as an 
interested party on the website:  http://portal.santaynezwater.org/registration. Additional 
information may be obtained by contacting: 

 Name: Bill Buelow 

 Title: SGMA Program Manager 

 Phone Number: 805.693.1156 ext. 403 

 Direct Email: bbuelow@syrwcd.com 

 Website: www.santaynezwater.org 
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APPENDIX A:    SUSTAINABLE GROUNDWATER MANAGEMENT ACT  
REQUIREMENTS FOR PUBLIC OUTREACH AND ENGAGEMENT  

Public outreach and engagement are an important component of any successful long-term 
planning effort and is required by the Sustainable Groundwater Management Act (SGMA) 
(Sections 10720–10730) and Groundwater Sustainability Plan (GSP) Regulations (Sections 353–
354). This appendix provides a quick reference to how the Western Management Area (WMA) 
Groundwater Sustainable Agency (GSA) will meet these requirements. 

 

Sustainable Groundwater Management Act 
Requirement 

Western Management 
Area Groundwater 
Sustainability Agency 

The Groundwater Sustainable Agency (GSA) must encourage 
and support active involvement of diverse social, cultural, and 
economic elements of the population within the groundwater 
basin. (Sustainable Groundwater Management Act [SGMA] 
Section 10727.8) 

Implement a tiered outreach 
strategy as discussed in 
Section 4.1 of this plan. 

The GSA must also allow for voluntary participation by Native 
American tribes and the federal government (SGMA Section 
10720.3).   

The Santa Ynez Band of 
Chumash Indians are a 
participant in the Eastern 
Management Area (EMA) and 
EMA Citizen Advisory Group 
(CAG).  

The GSA must consider the interests of all beneficial uses and 
users of groundwater within the basin (SGMA Section 
10723.2). 

CAG representation as 
discussed in Section 5.3 of this 
plan. 

The GSA may appoint and consult with an advisory committee 
(SGMA Section 10727.8) 

CAG formation as discussed 
in Section 5.3 of this plan. 

Establish and maintain a list of interested parties (SGMA 
Section 10723.4). 

See discussion under Section 
3.1 of this plan. 

Provide public notice of the GSA formation (SGMA Section 
10723[b]). 

Completed on November 4, 
6, 16, 22, 23, 29 and 30, 2016 
December 28, 2016;  

Notify Department of Water Resources (DWR) of the GSA 
formation (SGMA Section 10723[b]). 

Uploaded to DWR Portal on 
February 15, 2017 

Conduct a GSA formation public hearing (SGMA Section 
10723[b]). 

Public hearing conducted on 
November 17, 2016; 
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 December 6 (two locations) 
and 21, 2016; January 11, 2017 

Provide a written statement to DWR as well as the cities and 
counties within the GSA boundary, describing how interested 
parties may participate in the Groundwater Sustainability Plan 
(GSP) development (SGMA Section 10727.8). 
 

Completed on June 7, 2018 

Submit initial notification of intent to prepare a GSP (GSP 
Regulations Section 353.6).  
 

Completed on June 7, 2018 

Prepare a GSP that considers beneficial uses and users of 
groundwater when describing undesirable results, minimum 
thresholds, projects and actions (SGMA Section 10727.8, 
Section 10723.2, and GSP Regulations Section 354.10). 
The GSP must include a communication section that includes 
the following (GSP Regulations Section 354.10):  

 Explanation of the GSA’s decision-making process; 
 List of public meetings at which the GSP was discussed; 
 Identification of opportunities for public engagement 

and a discussion of how public input and response will 
be used;  

 Description of how the GSA encourages the active 
involvement of diverse social, cultural, and economic 
elements of the population within the basin;  

 Description of how the GSA will inform the public 
about progress implementing the Plan, including the 
status of projects and actions. 

 

To be completed in the draft 
and final GSP. 

Public noticing and public meeting procedures prior to 
adopting, submitting, or amending a GSP (SGMA Section 
10728.4). 
 

To be completed in the draft 
and final GSP. 

Upon GSA adoption of the GSP and submittal to DWR, the 
GSP will be available on the DWR website for a 60-day public 
comment period. Any person may provide comments to the 
DWR on the GSP. DWR will consider the comments received 
prior to completing their evaluation and assessment of the GSP 
(GSP Regulations Section 353.8). 

To be completed by DWR. 
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GSAs must provide public notice and hold public meetings 
prior to amending the GSP (SGMA Section 10730).  
 

To be completed as discussed 
in the final GSP. 

Public notice is required before the GSA imposes or increases 
fees (SGMA Section 10730).  
 

To be completed as discussed 
in the final GSP. 
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APPENDIX B: List of Beneficial Uses and Users 

In accordance with Section 10723.2 and Section 10723.8 (a)(4) of the Sustainable Groundwater 
Management Act (SGMA), the following parties have or will be contacted to determine how best 
to consider and protect their interests throughout the formation of the Groundwater Sustainable 
Agency (GSA), development of a GSP, and implementation of the Groundwater Sustainability Plan 
(GSP). These interests include, but are not limited to the following: 

(a) Holders of overlying groundwater rights, including (1) agricultural users and (2) 
domestic water-well owners: The City of Lompoc, Vandenberg Village Community 
Services District (VVCSD), and Mission Hills Community Services District (MHCSD) are 
GSA members. Domestic water-well owners and agricultural users that have reported 
groundwater production with the Santa Ynez River Water Conservation District 
(SYRWCD) were invited to apply to become a member of the Western Management 
Area (WMA) GSA Citizen Advisory Group (CAG). Several representatives from the 
agricultural community are on the WMA CAG. 

(b) Municipal Well Operators: The City of Lompoc, VVCSD, and MHCSD are GSA 
members. The City, VVCSD and MHCSD are all members of the WMA GSA. 

(c) Public Water Systems: City of Lompoc, VVCSD, and MHCSD are GSA members. 
Representatives from mutual water companies in the WMA were invited to apply to 
become a member of the WMA GSA CAG.  

(d) Local Land Use Planning Agencies: The City of Lompoc is a member of the WMA GSA 
and the Santa Barbara County Planning and Development Department through Santa 
Barbara County Water Agency is a member of the WMA GSA. 

(e) Environmental Users of Groundwater: The California Department of Fish and Wildlife 
was added to the list of interested parties and was invited to apply to become  a 
member of the WMA GSA CAG. 

(f) Surface Water Users: SYRWCD calls for water-rights releases under Order from the 
State of California Water Resources Control Board (SWRCB). The City of Lompoc 
pumps groundwater and discharges treated wastewater to the Santa Ynez River. 
Agricultural interests (i.e., vineyards and truck crops) that have reported groundwater 
production with SYRWCD. The City is a member of the WMA GSA and several 
representatives from the agricultural community are on the WMA GSA CAG 

(g) Federal Government: Vandenberg Air Force Base and the Lompoc Federal Correctional 
Complex are located within the WMA. Neither is required to nor will they participate 
in SGMA. Both the Vandenberg Air Force Base  and the Lompoc Federal Penitentiary.  
A VAFB representative is a member of the WMA CAG. 

(h) California Native American tribes: None. (Santa Ynez Band of Chumash Indians are in 
the Eastern Management Area [EMA]) 

(i) Disadvantaged Communities: Portions of the City of Lompoc are considered 
Disadvantaged Communities by the Department of Water Resources (DWR). Residents 
of the City of Lompoc were invited to apply to become a member of the WMA CAG.  
The residents within the DAC are represented on the WMA GSA by the City of 
Lompoc. 
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(j) Entities Listed in SGMA Section 10927 that are monitoring groundwater elevations in all 
or part of the WMA managed by the GSA: SYRWCD in collaboration with the City of 
Lompoc, VVCSD and MHCSD monitors wells in the WMA and all are members of the 
GSA. The Santa Barbara County Water Agency is the CASGEM agency within the WMA 
and is a member of the GSA. 

The WMA has also added the following entities that submitted letters requesting participation in 
the GSA and/or GSP process to the list of interested parties; Vandenberg Air Force Base, 
Freeport-McMoRan Oil & Gas (now Sentinel Peak Resources California LLC), Imerys Mineral 
California Inc., and the National Marine Fisheries Service.  
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ůŝƐŚĞĚ�Ă�ŶĞǁ�ƐƚƌƵĐƚƵƌĞ�ĨŽƌ�ůŽĐĂů�ŐƌŽƵŶĚǁĂƚĞƌ�ŵĂŶĂŐĞŵĞŶƚ�ƚŚƌŽƵŐŚ�'ƌŽƵŶĚǁĂƚĞƌ�^ƵƐƚĂŝŶĂďŝůŝƚǇ��ŐĞŶĐŝĞƐ�;'^�ƐͿ͘�dŚĞ�^zZs'��ŚĂƐ�ƚŚƌĞĞ�ŵĂŶĂŐĞŵĞŶƚ�ĂƌĞĂƐ�ĞĂĐŚ�ǁŝƚŚ�
ƚŚĞŝƌ�ŽǁŶ�'^���ŽŵŵŝƩĞĞ�ĐŽŵƉƌŝƐĞĚ�ŽĨ�ůŽĐĂů�ƉĂƌƟĐŝƉĂƟŶŐ��ŐĞŶĐŝĞƐ͗ 
�����tĞƐƚĞƌŶ�DĂŶĂŐĞŵĞŶƚ��ƌĞĂ�;tD�Ϳ�'^���ŽŵŵŝƩĞĞ 
ͻ�^ĂŶƚĂ�zŶĞǌ�ZŝǀĞƌ�tĂƚĞƌ��ŽŶƐĞƌǀĂƟŽŶ��ŝƐƚƌŝĐƚ�ͻ��ŝƚǇ�ŽĨ�>ŽŵƉŽĐ�� 
ͻ�DŝƐƐŝŽŶ�,ŝůůƐ��^��ͻ�sĂŶĚĞŶďĞƌŐ�sŝůůĂŐĞ��^�� 
ͻ�^ĂŶƚĂ��ĂƌďĂƌĂ��ŽƵŶƚǇ�tĂƚĞƌ��ŐĞŶĐǇ 
������ĞŶƚƌĂů�DĂŶĂŐĞŵĞŶƚ��ƌĞĂ�;�D�Ϳ�'^���ŽŵŵŝƩĞĞ 
ͻ�^ĂŶƚĂ�zŶĞǌ�ZŝǀĞƌ�tĂƚĞƌ��ŽŶƐĞƌǀĂƟŽŶ��ŝƐƚƌŝĐƚ�ͻ��ŝƚǇ�ŽĨ��ƵĞůůƚŽŶ�� 
ͻ�^ĂŶƚĂ��ĂƌďĂƌĂ��ŽƵŶƚǇ�tĂƚĞƌ��ŐĞŶĐǇ 
������ĂƐƚĞƌŶ�DĂŶĂŐĞŵĞŶƚ��ƌĞĂ�;�D�Ϳ�'^���ŽŵŵŝƩĞĞ 
ͻ�^ĂŶƚĂ�zŶĞǌ�ZŝǀĞƌ�tĂƚĞƌ��ŽŶƐĞƌǀĂƟŽŶ��ŝƐƚƌŝĐƚ�ͻ��ŝƚǇ�ŽĨ�^ŽůǀĂŶŐ 
ͻ�^ĂŶƚĂ��ĂƌďĂƌĂ��ŽƵŶƚǇ�tĂƚĞƌ��ŐĞŶĐǇ�ͻ�^ĂŶƚĂ�zŶĞǌ�ZŝǀĞƌ�tĂƚĞƌ� 
����ŽŶƐĞƌǀĂƟŽŶ��ŝƐƚƌŝĐƚ͕�/ŵƉƌŽǀĞŵĞŶƚ��ŝƐƚƌŝĐƚ�EŽ͘�ϭ�� 

�ĂĐŚ�'^���ŽŵŵŝƩĞĞ�ŝƐ�ƉƌĞƉĂƌŝŶŐ�ŝƚƐ�ŽǁŶ�'ƌŽƵŶĚǁĂƚĞƌ�^ƵƐƚĂŝŶĂďŝůŝƚǇ�WůĂŶ�;'^WͿ�ƚŚĂƚ�ǁŝůů�
ĚĞƐĐƌŝďĞ�ƚŚĞ�ƉĂƚŚ�ƚŽ�ŐƌŽƵŶĚǁĂƚĞƌ�ƐƵƐƚĂŝŶĂďŝůŝƚǇ͘�dŚĞ�'^WƐ�ǁŝůů�ĚĞƚĞƌŵŝŶĞ�ŚŽǁ�ŵƵĐŚ�
ŐƌŽƵŶĚǁĂƚĞƌ�ĐĂŶ�ďĞ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ĨƵƚƵƌĞ�ĂŶĚ�ĐŽƵůĚ�ŝŶĐůƵĚĞ�ƌĞƐƚƌŝĐƟŽŶƐ�ŽŶ�ƉƵŵƉŝŶŐ͘� 
 
�ůů�ƚŚƌĞĞ�'^WƐ�ǁŝůů�ďĞ�ĐŽŵƉůĞƚĞĚ�ŝŶ�ĞĂƌůǇ�ϮϬϮϮ͘�WƌŽŐƌĞƐƐ�ƵƉĚĂƚĞƐ�ǁŝůů�ďĞ�ŐŝǀĞŶ�ŝŶ�ĞĂĐŚ�
ƋƵĂƌƚĞƌůǇ�'^���ŽŵŵŝƩĞĞ�ŵĞĞƟŶŐ�ĂŶĚ�ĚƌĂŌ�ĚŽĐƵŵĞŶƚƐ�ǁŝůů�ďĞ�ĂǀĂŝůĂďůĞ�ĨŽƌ�ƉƵďůŝĐ�ƌĞǀŝĞǁ�
ĂŶĚ�ĐŽŵŵĞŶƚ�ŽŶ�ƚŚĞ�ǁĞďƐŝƚĞ�;ǁǁǁ͘^ĂŶƚĂzŶĞǌtĂƚĞƌ͘ŽƌŐͿ͘�WĂƌƟĐŝƉĂƟŽŶ�ďǇ�ŵĞŵďĞƌƐ�ŽĨ�
ƚŚĞ�ĐŽŵŵƵŶŝƚǇ�ŝŶ�ĚĞǀĞůŽƉŝŶŐ�ƚŚĞ�'^WƐ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ĂŶĚ�ĞĂĐŚ�ŽĨ�ƚŚĞ�'^���ŽŵŵŝƩĞĞƐ�ŚĂƐ�
ĂĚŽƉƚĞĚ�ĂŶ�ŽƵƚƌĞĂĐŚ�ĂŶĚ�ĞŶŐĂŐĞŵĞŶƚ�ƉůĂŶ�ƚŽ�ŐƵŝĚĞ�ƚŚĞ�ƉƵďůŝĐ�ƉĂƌƟĐŝƉĂƟŽŶ�ƉƌŽĐĞƐƐ͘� 

6DQWD�<QH]�5LYHU�9DOOH\�*URXQGZDWHU�%DVLQ��6<59*%� 

DĂŶĂŐĞŵĞŶƚ��ƌĞĂƐ�ĂŶĚ�WĂƌƟĐŝƉĂƟŶŐ�>ŽĐĂů��ŐĞŶĐŝĞƐ�ŝŶ�ƚŚĞ�^zZs'� 

&Žƌ�ŵŽƌĞ�ŝŶĨŽƌŵĂƟŽŶ͕�ƉůĞĂƐĞ�ǀŝƐŝƚ�
ǁǁǁ͘^ĂŶƚĂzŶĞǌtĂƚĞƌ͘ ŽƌŐ� 
Žƌ�ĐĂůů�;ϴϬϱͿ�ϲϵϯ-ϭϭϱϲ�Ğǆƚ͘�ϰϬϯ 

 
6XVWDLQDEOH�*URXQGZDWHU�0DQDJHPHQW�4XDUWHUO\�1HZVOHWWHU�1R����June 2020 



>Ă�>ĞǇ�ĚĞ�'ĞƐƟſŶ�^ŽƐƚĞŶŝďůĞ�ĚĞ�ůĂƐ��ŐƵĂƐ�^ƵďƚĞƌƌĄŶĞĂ�;^'D�͕�ƉŽƌ�ƐƵƐ�ƐŝŐůĂƐ�ĞŶ�ŝŶŐůĠƐͿ͕�ĮƌŵĂĚŽ�ĞŶ�ůĞǇ�ĞŶ�Ğů�ϮϬϭϰ͕�ĞƐƚĂďůĞĐŝſ�ƵŶ�ŶƵĞǀŽ�ŵĂƌĐŽ�ƉĂƌĂ�ůĂ�ŐĞƐƟſŶ�ĚĞ�Ğů�ĂŐƵĂ�ƐƵďƚĞƌƌĄŶĞĂ�ĞŶ�
�ĂůŝĨŽƌŶŝĂ͘�>Ă�^'D��ĞƐƚĂďůĞĐŝſ�ƵŶĂ�ŶƵĞǀĂ�ĞƐƚƌƵĐƚƵƌĂ�ƉĂƌĂ�ůĂ�ŐĞƐƟſŶ�ĚĞů�ĂŐƵĂ�ƐƵďƚĞƌƌĄŶĞĂ�ůŽĐĂů�ƉŽƌ�ŵĞĚŝŽ�ĚĞ��ŐĞŶĐŝĂ�ĚĞ�^ŽƐƚĞŶŝďŝůŝĚĂĚ�ĚĞů��ŐƵĂ�^ƵďƚĞƌƌĄŶĞĂ�;'^�͕�ƉŽƌ�ƐƵƐ�ƐŝŐůĂƐ�ĞŶ�
ŝŶŐůĠƐͿ͘�>Ă�^zZs'��ƟĞŶĞ�ƚƌĞƐ�ǌŽŶĂƐ�ĚĞ�ŐĞƐƟſŶ͕�ĐĂĚĂ�ƵŶĂ�ĐŽŶ�ƐƵ�ƉƌŽƉŝŽ�ĐŽŵŝƚĠ�
ĚĞ�'^��ĐŽŵƉƵĞƐƚŽ�ƉŽƌ�ĂŐĞŶĐŝĂƐ�ƉĂƌƟĐŝƉĂŶƚĞƐ�ůŽĐĂůĞƐ͗ 
�����ŽŶĂ�ĚĞ�'ĞƐƟſŶ�ĚĞů�KĞƐƚĞ�;tD�͕�ƉŽƌ�ƐƵƐ�ƐŝŐůĂƐ�ĞŶ�ŝŶŐůĠƐͿ��ŽŵŝƚĠ�ĚĞ�'^�� 
ͻ��ŝƐƚƌŝƚŽ�ĚĞ��ŽŶƐĞƌǀĂĐŝſŶ�ĚĞ��ŐƵĂ�ĚĞů�ZşŽ�^ĂŶƚĂ�zŶĞǌ�ͻ��ŝƵĚĂĚ�ĚĞ�>ŽŵƉŽĐ�� 
ͻ�DŝƐƐŝŽŶ�,ŝůůƐ��^��ͻ�sĂŶĚĞŶďĞƌŐ�sŝůůĂŐĞ���^� 
ͻ��ŐĞŶĐŝĂ�ĚĞ��ŐƵĂ�ĚĞů��ŽŶĚĂĚŽ�ĚĞ�^ĂŶƚĂ��ĄƌďĂƌĂ� 
������ŽŶĂ�ĚĞ�'ĞƐƟſŶ��ĞŶƚƌĂů�;�D�͕�ƉŽƌ�ƐƵƐ�ƐŝŐůĂƐ�ĞŶ�ŝŶŐůĠƐͿ��ŽŵŝƚĠ�ĚĞ�'^� 
ͻ��ŝƐƚƌŝƚŽ�ĚĞ��ŽŶƐĞƌǀĂĐŝſŶ�ĚĞ��ŐƵĂ�ĚĞů�ZşŽ�^ĂŶƚĂ�zŶĞǌ�ͻ��ŝƵĚĂĚ�ĚĞ��ƵĞůůƚŽŶ�� 
ͻ��ŐĞŶĐŝĂ�ĚĞ��ŐƵĂ�ĚĞů��ŽŶĚĂĚŽ�ĚĞ�^ĂŶƚĂ��ĄƌďĂƌĂ 
������ŽŶĂ�ĚĞ�'ĞƐƟſŶ�ĚĞů��ƐƚĞ�;�D�͕�ƉŽƌ�ƐƵƐ�ƐŝŐůĂƐ�ĞŶ�ŝŶŐůĠƐͿ��ŽŵŝƚĠ�ĚĞ�'^� 
ͻ��ŝƐƚƌŝƚŽ�ĚĞ��ŽŶƐĞƌǀĂĐŝſŶ�ĚĞ��ŐƵĂ�ĚĞů�ZşŽ�^ĂŶƚĂ�zŶĞǌ�ͻ��ŝƵĚĂĚ�ĚĞ�^ŽůǀĂŶŐ 
ͻ��ŐĞŶĐŝĂ�ĚĞ��ŐƵĂ�ĚĞů��ŽŶĚĂĚŽ�ĚĞ�^ĂŶƚĂ��ĄƌďĂƌĂ�ͻ��ŐƵĂ�ĚĞů�ZşŽ�^ĂŶƚĂ�zŶĞǌ�� 
����ŝƐƚƌŝƚŽ�ĚĞ��ŽŶƐĞƌǀĂĐŝſŶ͕��ŝƐƚƌŝƚŽ�ĚĞů�DĞũŽƌĂŵŝĞŶƚŽ�EŽ͘�ϭ�� 

�ĂĚĂ�ĐŽŵŝƚĠ�ĚĞ�'^��ĞƐƚĄ�ƉƌĞƉĂƌĂŶĚŽ�ƐƵ�ƉƌŽƉŝŽ�WůĂŶ�ĚĞ�^ŽƐƚĞŶŝďŝůŝĚĂĚ�ĚĞů��ŐƵĂ�^ƵďƚĞƌƌĄŶĞĂ� 
;'^W͕�ƉŽƌ�ƐƵƐ�ƐŝŐůĂƐ�ĞŶ�ŝŶŐůĠƐͿ�ƋƵĞ�ĚĞƐĐƌŝďŝƌĄ�Ğů�ĐĂŵŝŶŽ�ƉĂƌĂ�ůĂ�ƐŽƐƚĞŶŝďŝůŝĚĂĚ�ĚĞ�Ğů�ĂŐƵĂ�ƐƵďƚĞƌƌĄͲ
ŶĞĂ͘�>ŽƐ�'^WƐ�ĚĞƚĞƌŵŝŶĂƌĄŶ�ĐƵĂŶƚĂ�ĂŐƵĂ�ƐƵďƚĞƌƌĄŶĞĂ�ƐĞ�ƉƵĞĚĞ�ƵƐĂƌ�ĞŶ�Ğů�ĨƵƚƵƌŽ�Ǉ�ƉŽĚƌşĂ�ŝŶĐůƵŝƌ�
ƌĞƐƚƌŝĐĐŝŽŶĞƐ�ĞŶ�Ğů�ďŽŵďĞŽ͘� 
>ŽƐ�ƚƌĞƐ�'^WƐ�ƐĞ�ĐŽŵƉůĞƚĂƌĄŶ�Ă�ƉƌŝŶĐŝƉŝŽƐ�ĚĞů�ϮϬϮϮ͘�^Ğ�ĚĂƌĄŶ�ĂĐƚƵĂůŝǌĂĐŝŽŶĞƐ�ĚĞ�ƉƌŽŐƌĞƐŽ�ĞŶ�ĐĂĚĂ 
ũƵŶƚĂ�ƚƌŝŵĞƐƚƌĂů�ĚĞů��ŽŵŝƚĠ�ĚĞ�'^��Ǉ�ůŽƐ�ĚŽĐƵŵĞŶƚŽƐ�ĞƐƚĂƌĄŶ�ĚŝƐƉŽŶŝďůĞƐ�Ăů�ƉƷďůŝĐŽ�ƉĂƌĂ�ƌĞǀŝƐĂƌ�Ǉ�
ĐŽŵĞŶƚĂƌ�ĞŶ�ůĂ�ƉĄŐŝŶĂ�ǁĞď�;ǁǁǁ͘^ĂŶƚĂzŶĞǌtĂƚĞƌ͘ŽƌŐͿ͘��Ɛ�ŝŵƉŽƌƚĂŶƚĞ�ůĂ�ƉĂƌƟĐŝƉĂĐŝſŶ�ĚĞ�ůŽƐ�
ŵŝĞŵďƌŽƐ�ĚĞ�ůĂ�ĐŽŵƵŶŝĚĂĚ�ĞŶ�Ğů�ĚĞƐĂƌƌŽůůŽ�ĚĞ�ůŽƐ�'^WƐ�Ǉ�ĐĂĚĂ�ƵŶŽ�ĚĞ�ůŽƐ�ĐŽŵŝƚĠƐ�ĚĞ�'^��ŚĂŶ�
ĂĚŽƉƚĂĚŽ�ƵŶ�ƉůĂŶ�ĚĞ�ĂůĐĂŶĐĞ�Ǉ�ĐŽŵƉƌŽŵŝƐŽ�ƉĂƌĂ�ŐƵŝĂƌ�Ğů�ƉƌŽĐĞƐŽ�ĚĞ�ůĂ�ƉĂƌƟĐŝƉĂĐŝſŶ�ĚĞů�ƉƷďůŝĐŽ͘� 

&XHQFD�GH�$JXD�6XEWHUUiQHD�GHO�9DOOH�GHO�5tR�6DQWD�<QH]��6<59*%��SRU�VXV�VLJODV�HQ�LQJOpV� 

>ĂƐ��ƌĞĂƐ�ĚĞ�'ĞƐƟſŶ�Ǉ��ŐĞŶĐŝĂƐ�>ŽĐĂůĞƐ�WĂƌƟĐŝƉĂŶƚĞƐ�ĞŶ�ůĂ�^zZs'� 

WĂƌĂ�ŵĄƐ�ŝŶĨŽƌŵĂĐŝſŶ͕�ƉŽƌ�ĨĂǀŽƌ�ǀŝƐŝƚĞ�
ǁǁǁ͘^ĂŶƚĂzŶĞǌtĂƚĞƌ͘ ŽƌŐ� 
Ž�ůůĂŵĞ�Ăů�;ϴϬϱͿ�ϲϵϯ-ϭϭϱϲ�Ğǆƚ͘�ϰϬϯ 

 
%ROHWtQ�WULPHVWUDO�GH�OD�*HVWLyQ�6RVWHQLEOH�GH�ODV�$JXD�6XEWHUUiQHD�1R����junio 2020 



^ƵƐƚĂŝŶĂďůĞ� 'ƌŽƵŶĚǁĂƚĞƌ� DĂŶĂŐĞŵĞŶƚ� ŝƐ� ĚĞĮŶĞĚ� ďǇ� ƚŚĞ�
ŵĂŶĂŐĞŵĞŶƚ�ĂŶĚ�ƵƐĞ�ŽĨ�ŐƌŽƵŶĚǁĂƚĞƌ�ŝŶ�Ă�ŵĂŶŶĞƌ�ƚŚĂƚ�ĐĂŶ�
ďĞ� ŵĂŝŶƚĂŝŶĞĚ� ĚƵƌŝŶŐ� ƚŚĞ� ƉůĂŶŶŝŶŐ� ĂŶĚ� ŝŵƉůĞŵĞŶƚĂƟŽŶ�
ŚŽƌŝǌŽŶ͕�ϮϬ�ǇĞĂƌƐ͕�ǁŝƚŚŽƵƚ�ĐĂƵƐŝŶŐ�ƵŶĚĞƐŝƌĂďůĞ�ƌĞƐƵůƚƐ͘� 
 

�ǀŽŝĚĂŶĐĞ�ŽĨ�ƵŶĚĞƐŝƌĂďůĞ�ƌĞƐƵůƚƐ�ŝƐ�ŵĞĂƐƵƌĞĚ�ƚŚƌŽƵŐŚ� 
Ɛŝǆ�ƐƵƐƚĂŝŶĂďŝůŝƚǇ�ŝŶĚŝĐĂƚŽƌƐ͗ 

dŚĞ� 'ƌŽƵŶĚǁĂƚĞƌ� ^ƵƐƚĂŝŶĂďŝůŝƚǇ� �ŐĞŶĐǇ� �ŽŵŵŝƩĞĞƐ� ǁŝůů�
ƌĞƋƵĞƐƚ�ƉƵďůŝĐ� ĨĞĞĚďĂĐŬ�ŽŶ�ƚŚĞ�Ɛŝǆ�ƐƵƐƚĂŝŶĂďŝůŝƚǇ� ŝŶĚŝĐĂƚŽƌƐ�
ĂŶĚ� ĂƐƐŽĐŝĂƚĞĚ� ƵŶĚĞƐŝƌĂďůĞ� ƌĞƐƵůƚƐ� ďĂƐĞĚ� ŽŶ� ĮŶĚŝŶŐƐ�
ƉƌĞƐĞŶƚĞĚ� ďǇ� ƚŚĞ� ďĂƐŝŶ͛Ɛ� ĐŽŶƐƵůƚĂŶƚƐ͘� WƵďůŝĐ� ĨĞĞĚďĂĐŬ� ƚŽ�
ĞƐƚĂďůŝƐŚ� ƵŶĚĞƐŝƌĂďůĞ� ƌĞƐƵůƚƐ� ƚŚƌĞƐŚŽůĚƐ� ǁŝůů� ďĞ� ĐŽŶƐŝĚĞƌĞĚ�
ƚŽ� ǁŽƌŬ� ƚŽǁĂƌĚ� ƐƵƐƚĂŝŶĂďůĞ� ŐƌŽƵŶĚǁĂƚĞƌ� ŵĂŶĂŐĞŵĞŶƚ͘�
WƵďůŝĐ� ƉĂƌƟĐŝƉĂƟŽŶ� ŝƐ� ŝŵƉŽƌƚĂŶƚ� Ăƚ� ƚŚŝƐ� ƐƚĞƉ� ƚŽ� ĚĞǀĞůŽƉ�
ĂƉƉƌŽƉƌŝĂƚĞ� ƵŶĚĞƐŝƌĂďůĞ� ƌĞƐƵůƚƐ� ƚŚƌĞƐŚŽůĚƐ� ŝŶ� ŽƌĚĞƌ� ƚŽ�
ĚĞǀĞůŽƉ� Ă� ƉůĂŶ� ĨŽƌ� ƐƵƐƚĂŝŶĂďůĞ� ŐƌŽƵŶĚǁĂƚĞƌ� ŵĂŶĂŐĞŵĞŶƚ͘�
&Žƌ� ŵĞĞƟŶŐ� ĂŶŶŽƵŶĐĞŵĞŶƚƐ� ĂŶĚ� ŝŶĨŽƌŵĂƟŽŶ� ŽŶ� ŚŽǁ� ƚŽ�
ƉĂƌƟĐŝƉĂƚĞ͕�ƉůĞĂƐĞ�ǀŝƐŝƚ�ƚŚĞ�ǁĞďƐŝƚĞ�Ăƚ�^ĂŶƚĂzŶĞǌtĂƚĞƌ͘ ŽƌŐ�͘ 

�^ĂŶƚĂzŶĞǌtĂƚĞƌ͘ ŽƌŐ� 
Žƌ�ĐĂůů�;ϴϬϱͿ�ϲϵϯ-ϭϭϱϲ�Ğǆƚ͘�ϰϬϯ 
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,ǇĚƌŽŐĞŽůŽŐŝĐĂů��ŽŶĐĞƉƚƵĂů�DŽĚĞů͗�
WƌŽǀŝĚĞƐ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ďĂƐŝŶ�ƐĞƫŶŐ͕�
ƉŚǇƐŝĐĂů�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ĂŶĚ�ďĂƐŝŶ�ŐĞŽŵĞƚƌǇ�
;ŐĞŽůŽŐǇͿ͕�ŚǇĚƌŽŐĞŽůŽŐŝĐ�ĐŽŶĚŝƟŽŶƐ͕�ůĂŶĚ�
ƵƐĞ͕�ĂŶĚ�ŐƌŽƵŶĚǁĂƚĞƌ�ƵƐĞƐ�ĂŶĚ�ƵƐĞƌƐ͘ 
 
,�DƐ�ŝŶĐůƵĚĞ�Ă�ƐĞƌŝĞƐ�ŽĨ�ŐĞŽůŽŐŝĐ�ŵĂƉƐ�
ĂŶĚ�ƐĐĂůĞĚ�ĐƌŽƐƐ-ƐĞĐƟŽŶƐ�ƚŽ�ƉƌŽǀŝĚĞ�Ă�
ƌĞƉƌĞƐĞŶƚĂƟŽŶ�ĂŶĚ�ŐĞŽŐƌĂƉŚŝĐ�ǀŝĞǁ�ŽĨ�
ĚŝīĞƌĞŶƚ�ĚĂƚĂ�ƐĞƚƐ͕�ĂƐ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ďǇ�
ƚŚĞƐĞ�ĞǆĂŵƉůĞƐ�ĨƌŽŵ�ƚŚĞ�ĚƌĂŌ�,�DƐ͘ 

dŚĞ�^ƵƐƚĂŝŶĂďůĞ�'ƌŽƵŶĚǁĂƚĞƌ�DĂŶĂŐĞŵĞŶƚ��Đƚ�;^'D�Ϳ͕�ĞŶĂĐƚĞĚ�:ĂŶƵĂƌǇ�ϮϬϭϱ͕�ĐƌĞĂƚĞƐ�Ă�ŶĞǁ�ĨƌĂŵĞǁŽƌŬ�ĨŽƌ�ŐƌŽƵŶĚǁĂƚĞƌ�ŵĂŶĂŐĞŵĞŶƚ͘�
dŚĞ�ŵĂŶĂŐĞŵĞŶƚ�ƉůĂŶ�ĚĞǀĞůŽƉĞĚ�ďǇ�ƚŚŝƐ�ƉƌŽĐĞƐƐ�ǁŝůů�ƌĞŐƵůĂƚĞ�ĨƵƚƵƌĞ�ŐƌŽƵŶĚǁĂƚĞƌ�ƵƐĞ�ĂŶĚ�ǁŝůů�ďĞ�ĐŽŵƉůĞƚĞĚ�ŝŶ�ĞĂƌůǇ�ϮϬϮϮ �͘ 
/Ŷ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�^'D�͕��Z�&d�,ǇĚƌŽŐĞŽůŽŐŝĐĂů��ŽŶĐĞƉƚƵĂů�DŽĚĞůƐ�;,�DͿ�ŚĂǀĞ�ďĞĞŶ�ƉƌĞƉĂƌĞĚ�ĨŽƌ�ĞĂĐŚ�ŵĂŶĂŐĞŵĞŶƚ�ĂƌĞĂ�ǁŝƚŚŝŶ�
ƚŚĞ�^ĂŶƚĂ�zŶĞǌ�ZŝǀĞƌ�'ƌŽƵŶĚǁĂƚĞƌ��ĂƐŝŶ͕�ŝŶĐůƵĚŝŶŐ�ƚŚĞ��ĂƐƚĞƌŶ�DĂŶĂŐĞŵĞŶƚ��ƌĞĂ�;�D�Ϳ͕�ƚŚĞ��ĞŶƚƌĂů�DĂŶĂŐĞŵĞŶƚ��ƌĞĂ�;�D�Ϳ͕�ĂŶĚ�
ƚŚĞ�tĞƐƚĞƌŶ�DĂŶĂŐĞŵĞŶƚ��ƌĞĂ�;tD�Ϳ͘��ĂĐŚ�,�D�ĚĞƐĐƌŝďĞƐ�ƚŚĞ�ďĂƐŝŶ�ƐĞƚƚŝŶŐ�ĂŶĚ�ŽƵƚůŝŶĞƐ�ƚŚĞ�ƉŚǇƐŝĐĂů�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�ƚŚĞ�ƐƉĞĐŝĨŝĐ�
ŵĂŶĂŐĞŵĞŶƚ�ĂƌĞĂ͕�ŝĚĞŶƚŝĨŝĞƐ�ƉƌŝŶĐŝƉĂů�ĂƋƵŝĨĞƌƐ͕�ĂŶĚ�ƚŚĞ�ƵƐĞƐ�ĂŶĚ�ƵƐĞƌƐ�ŽĨ�ŐƌŽƵŶĚǁĂƚĞƌ͘�dŚĞ�,�D�ĚŽĐƵŵĞŶƚƐ�ĨŽƌ�ƚŚĞ��D�͕��D�͕�ĂŶĚ�
tD�� ĂƌĞ� ŶŽǁ� ĂǀĂŝůĂďůĞ� ĨŽƌ� ƉƵďůŝĐ� ƌĞǀŝĞǁ� ĂŶĚ� ĐŽŵŵĞŶƚ� Ăƚ� ^ĂŶƚĂzŶĞǌtĂƚĞƌ͘ŽƌŐ͘� �ĚĚŝƚŝŽŶĂů� �Z�&d� ĚŽĐƵŵĞŶƚƐ� ĚĞƐĐƌŝďŝŶŐ�
ŐƌŽƵŶĚǁĂƚĞƌ�ĐŽŶĚŝƚŝŽŶƐ�ǁŝůů�ďĞ�ƌĞůĞĂƐĞĚ�ĨŽƌ�ƉƵďůŝĐ�ƌĞǀŝĞǁ�ĂŶĚ�ĐŽŵŵĞŶƚ͕�ƐŽŽŶ͘ 

^ƵƐƚĂŝŶĂďůĞ�DĂŶĂŐĞŵĞŶƚ��ƌŝƚĞƌŝĂ 

�D��'ƌŽƵŶĚǁĂƚĞƌ��ůĞǀĂƟŽŶ��ŽŶƚŽƵƌƐ 

tD��^ƵƌĨĂĐĞ�'ĞŽůŽŐǇ �D��'ĞŽůŽŐŝĐ��ƌŽƐƐ-ƐĞĐƟŽŶ 

6DQWD�<QH]�5LYHU�9DOOH\�*URXQGZDWHU�%DVLQ� 



 
>Ă� 'ĞƐƚŝſŶ� ^ŽƐƚĞŶŝďůĞ� ĚĞů� �ŐƵĂ� ^ƵďƚĞƌƌĄŶĞĂ� ƐĞ� ĚĞĨŝŶĞ� ĐŽŵŽ� ůĂ�
ŐĞƐƚŝſŶ� Ǉ� ƵƐŽ� ĚĞů� ĂŐƵĂ� ƐƵďƚĞƌƌĄŶĞĂ� ĚĞ� ŵĂŶĞƌĂ� ƋƵĞ� ƐĞ� ƉƵĞĚĂ�
ŵĂŶƚĞŶĞƌ�ĚƵƌĂŶƚĞ�Ğů�ŚŽƌŝǌŽŶƚĞ�ĚĞ�ƉůĂŶĞĂĐŝſŶ�Ğ�ŝŵƉůĞŵĞŶƚĂĐŝſŶ �͕
ϮϬ�ĂŹŽƐ͕�ƐŝŶ�ŐĞŶĞƌĂƌ�ƌĞƐƵůƚĂĚŽƐ�ŝŶĚĞƐĞĂďůĞƐ͘� 
 

�ů�ĞǀŝƚĂƌ�ƌĞƐƵůƚĂĚŽƐ�ŝŶĚĞƐĞĂďůĞƐ�ƐĞ�ŵŝĚĞ�Ă�ƚƌĂǀĠƐ�ĚĞ� 
ƐĞŝƐ�ŝŶĚŝĐĂĚŽƌĞƐ�ĚĞ�ƐŽƐƚĞŶŝďŝůŝĚĂĚ͗� 

>ŽƐ��ŽŵŝƚĠƐ�ĚĞ�ůĂ��ŐĞŶĐŝĂ�ĚĞ�^ŽƐƚĞŶŝďŝůŝĚĂĚ�ĚĞů��ŐƵĂ�^ƵďƚĞƌƌĄŶĞĂ�
ƐŽůŝĐŝƚĂƌĄŶ� ůĂ� ƌĞƚƌŽĂůŝŵĞŶƚĂĐŝſŶ� ĚĞů� ƉƷďůŝĐŽ� ƐŽďƌĞ� ůŽƐ� ƐĞŝƐ�
ŝŶĚŝĐĂĚŽƌĞƐ� ĚĞ� ƐŽƐƚĞŶŝďŝůŝĚĂĚ� Ǉ� ůŽƐ� ƌĞƐƵůƚĂĚŽƐ� ŝŶĚĞƐĞĂďůĞƐ�
ĂƐŽĐŝĂĚŽƐ� ďĂƐĂĚŽƐ� ĞŶ� ůŽƐ� ŚĂůůĂǌŐŽƐ� ƉƌĞƐĞŶƚĂĚŽƐ� ƉŽƌ� ůŽƐ�
ĐŽŶƐƵůƚŽƌĞƐ�ĚĞ�ůĂ�ĐƵĞŶĐĂ͘�^Ğ�ĐŽŶƐŝĚĞƌĂƌĄ�ƋƵĞ�ůĂ�ƌĞƚƌŽĂůŝŵĞŶƚĂĐŝſŶ�
ĚĞů�ƉƷďůŝĐŽ�ƉĂƌĂ�ĞƐƚĂďůĞĐĞƌ�ƵŵďƌĂůĞƐ�ĚĞ�ƌĞƐƵůƚĂĚŽƐ�ŶŽ�ĚĞƐĞĂĚŽƐ�
ƚŝĞŶĞ� ĐŽŵŽ� ĨŝŶ� ůĂ� ŐĞƐƚŝſŶ� ƐŽƐƚĞŶŝďůĞ� ĚĞů� ĂŐƵĂ� ƐƵďƚĞƌƌĄŶĞĂ͘� >Ă�
ƉĂƌƚŝĐŝƉĂĐŝſŶ�ƉƷďůŝĐĂ�ĞƐ�ŝŵƉŽƌƚĂŶƚĞ�ĞŶ�ĞƐƚĞ�ƉĂƐŽ�ƉĂƌĂ�ĚĞƐĂƌƌŽůůĂƌ�
ƵŵďƌĂůĞƐ� ĚĞ� ƌĞƐƵůƚĂĚŽƐ� ŝŶĚĞƐĞĂďůĞƐ� ĂƉƌŽƉŝĂĚŽƐ� ĐŽŶ� Ğů� ĨŝŶ� ĚĞ�
ĚĞƐĂƌƌŽůůĂƌ�ƵŶ�ƉůĂŶ�ĚĞ�ƐŽƐƚĞŶŝďŝůŝĚĂĚ�ĚĞů�ĂŐƵĂ�ƐƵďƚĞƌƌĄŶĞĂ͘�WĂƌĂ�
ĐŽŶŽĐĞƌ� ůŽƐ� ĂŶƵŶĐŝŽƐ� ĚĞ� ƌĞƵŶŝŽŶĞƐ� Ğ� ŝŶĨŽƌŵĂĐŝſŶ� ƐŽďƌĞ� ĐſŵŽ�
ƉĂƌƚŝĐŝƉĂƌ͕ �ǀŝƐŝƚĞ�Ğů�ƐŝƚŝŽ�ǁĞď�^ĂŶƚĂzŶĞǌtĂƚĞƌ͘ŽƌŐ͘ 

^ĂŶƚĂzŶĞǌtĂƚĞƌ͘ ŽƌŐ� 
Ž�ůůĂŵĞ�Ăů�;ϴϬϱͿ�ϲϵϯ-ϭϭϱϲ�Ğǆƚ͘�ϰϬϯ 
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DŽĚĞůŽ��ŽŶĐĞƉƚƵĂů�,ŝĚƌŽŐĞŽůſŐŝĐŽ �͗WƌŽƉŽƌĐŝŽŶĂ�
ƵŶĂ�ĐŽŵƉƌĞŶƐŝſŶ�ĚĞů�ĞŶƚŽƌŶŽ�ĚĞ�ůĂ�ĐƵĞŶĐĂ �͕ůĂƐ�
ĐĂƌĂĐƚĞƌşƐƚŝĐĂƐ�ĨşƐŝĐĂƐ�Ǉ�ůĂ�ŐĞŽŵĞƚƌşĂ�ĚĞ�ůĂ�ĐƵĞŶĐĂ�
;ŐĞŽůŽŐşĂͿ �͕ůĂƐ�ĐŽŶĚŝĐŝŽŶĞƐ�ŚŝĚƌŽŐĞŽůſŐŝĐĂƐ �͕Ğů�ƵƐŽ�
ĚĞ�ůĂ�ƚŝĞƌƌĂ�Ǉ�ůŽƐ�ƵƐŽƐ�Ǉ�ƵƐƵĂƌŝŽƐ�ĚĞů�ĂŐƵĂ�
ƐƵďƚĞƌƌĄŶĞĂ͘ 
>ŽƐ�,�D�ŝŶĐůƵǇĞŶ�ƵŶĂ�ƐĞƌŝĞ�ĚĞ�ŵĂƉĂƐ�ŐĞŽůſŐŝĐŽƐ�Ǉ�
ƐĞĐĐŝŽŶĞƐ�ƚƌĂŶƐǀĞƌƐĂůĞƐ�ĞƐĐĂůĂĚĂƐ�ƉĂƌĂ�ƉƌŽƉŽƌĐŝŽŶĂƌ�
ƵŶĂ�ƌĞƉƌĞƐĞŶƚĂĐŝſŶ�Ǉ�ǀŝƐƚĂ�ŐĞŽŐƌĄĨŝĐĂ�ĚĞ�ĚŝĨĞƌĞŶƚĞƐ�
ĐŽŶũƵŶƚŽƐ�ĚĞ�ĚĂƚŽƐ �͕ĐŽŵŽ�ůŽ�ĚĞŵƵĞƐƚƌĂŶ�ĞƐƚŽƐ�
ĞũĞŵƉůŽƐ�ĚĞ�ůŽƐ�ďŽƌƌĂĚŽƌĞƐ�ĚĞ�,�D͘ 

>Ă�>ĞǇ�ĚĞ�'ĞƐƚŝſŶ�^ŽƐƚĞŶŝďůĞ�ĚĞů��ŐƵĂ�^ƵďƚĞƌƌĄŶĞĂ�;̂ 'D� �͕ƉŽƌ�ƐƵƐ�ƐŝŐůĂƐ�ĞŶ�ŝŶŐůĠƐͿ͕ �ƉƌŽŵƵůŐĂĚĂ�ĞŶ�ĞŶĞƌŽ�ĚĞů�ϮϬϭϱ �͕ĐƌĞĂ�ƵŶ�ŶƵĞǀŽ�ŵĂƌĐŽ�ƉĂƌĂ�ůĂ�ƐŽƐƚĞŶŝďŝůŝĚĂĚ�
ĚĞů�ĂŐƵĂ�ƐƵďƚĞƌƌĄŶĞĂ �͘�ů�ƉůĂŶ�ĚĞ�ƐŽƐƚĞŶŝďŝůŝĚĂĚ�ĚĞƐĂƌƌŽůůĂĚŽ�ƉŽƌ�ĞƐƚĞ�ƉƌŽĐĞƐŽ�ƌĞŐƵůĂƌĄ�Ğů�ƵƐŽ�ĨƵƚƵƌŽ�ĚĞů�ĂŐƵĂ�ƐƵďƚĞƌƌĄŶĞĂ�Ǉ�ƐĞ�ĐŽŵƉůĞƚĂƌĄ�Ă�ƉƌŝŶĐŝƉŝŽƐ�ĚĞ�ϮϬϮϮ �͘ 

�Ğ�ĂĐƵĞƌĚŽ�ĐŽŶ�ůĂ�^'D� �͕ƐĞ�ŚĂŶ�ƉƌĞƉĂƌĂĚŽ��KZZ��KZ� �̂ĚĞ�DŽĚĞůŽƐ��ŽŶĐĞƉƚƵĂůĞƐ�,ŝĚƌŽŐĞŽůſŐŝĐŽƐ�;,�D �͕ƉŽƌ�ƐƵƐ�ƐŝŐůĂƐ�ĞŶ�ŝŶŐůĠƐͿ�ƉĂƌĂ�ĐĂĚĂ�ĄƌĞĂ�ĚĞ�ŐĞƐƚŝſŶ�
ĚĞŶƚƌŽ�ĚĞ�ůĂ��ƵĞŶĐĂ�ĚĞ��ŐƵĂ�^ƵďƚĞƌƌĄŶĞĂ�ĚĞů�ZşŽ�^ĂŶƚĂ�zŶĞǌ �͕ŝŶĐůƵǇĞŶĚŽ�Ğů��ƌĞĂ�ĚĞ�'ĞƐƚŝſŶ�KƌŝĞŶƚĂů�;�D� �͕ƉŽƌ�ƐƵƐ�ƐŝŐůĂƐ�ĞŶ�ŝŶŐůĠƐͿ͕ �Ğů��ƌĞĂ�ĚĞ�'ĞƐƚŝſŶ��ĞŶƚƌĂů�
;�D� �͕ƉŽƌ�ƐƵƐ�ƐŝŐůĂƐ�ĞŶ�ŝŶŐůĠƐͿ�Ǉ�Ğů��ƌĞĂ�ĚĞ�'ĞƐƚŝſŶ�KĐĐŝĚĞŶƚĂů�;tD� �͕ƉŽƌ�ƐƵƐ�ƐŝŐůĂƐ�ĞŶ�ŝŶŐůĠƐͿ͘ ��ĂĚĂ�,�D�ĚĞƐĐƌŝďĞ�Ğů�ĞŶƚŽƌŶŽ�ĚĞ�ůĂ�ĐƵĞŶĐĂ�Ǉ�ĚĞƐĐƌŝďĞ�ůĂƐ�
ĐĂƌĂĐƚĞƌşƐƚŝĐĂƐ�ĨşƐŝĐĂƐ�ĚĞů�ĄƌĞĂ�ĚĞ�ŐĞƐƚŝſŶ�ĞƐƉĞĐşĨŝĐĂ �͕ŝĚĞŶƚŝĨŝĐĂ�ůŽƐ�ƉƌŝŶĐŝƉĂůĞƐ�ĂĐƵşĨĞƌŽƐ �͕Ǉ�ůŽƐ�ƵƐŽƐ�Ǉ�ƵƐƵĂƌŝŽƐ�ĚĞů�ĂŐƵĂ�ƐƵďƚĞƌƌĄŶĞĂ �͘>ŽƐ�ĚŽĐƵŵĞŶƚŽƐ�ĚĞ�,�D�ƉĂƌĂ�
�D� �͕�D� �͕Ǉ�tD��ǇĂ�ĞƐƚĄŶ�ĚŝƐƉŽŶŝďůĞƐ�ƉĂƌĂ�ƐƵ�ƌĞǀŝƐŝſŶ�Ǉ�ĐŽŵĞŶƚĂƌŝŽƐ�ƉƷďůŝĐŽƐ�ĞŶ�^ĂŶƚĂzŶĞǌtĂƚĞƌ͘ ŽƌŐ �͘WƌŽŶƚŽ�ƐĞ�ƉƵďůŝĐĂƌĄŶ�ĚŽĐƵŵĞŶƚŽƐ��KZZ��KZ� �̂
ĂĚŝĐŝŽŶĂůĞƐ�ƋƵĞ�ĚĞƐĐƌŝďĞŶ�ůĂƐ�ĐŽŶĚŝĐŝŽŶĞƐ�ĚĞů�ĂŐƵĂ�ƐƵďƚĞƌƌĄŶĞĂ�ƉĂƌĂ�ƐƵ�ƌĞǀŝƐŝſŶ�Ǉ�ĐŽŵĞŶƚĂƌŝŽƐ�ƉƷďůŝĐŽƐ  ͘

�ƌŝƚĞƌŝŽƐ�ĚĞ�'ĞƐƚŝſŶ�^ŽƐƚĞŶŝďůĞ 

�ŽŶƚŽƌŶŽƐ�ĚĞ��ůĞǀĂĐŝſŶ�ĚĞ��ŐƵĂ�^ƵďƚĞƌƌĄŶĞĂ��D� 

'ĞŽůŽŐşĂ�ĚĞ�^ƵƉĞƌĮĐŝĞ�tD�  ^ĞĐĐŝſŶ�dƌĂŶƐǀĞƌƐĂů�'ĞŽůſŐŝĐĂ��D� 

&XHQFD�GH�$JXD�6XEWHUUiQHD�GHO�9DOOH�GHO�5tR�6DQWD�<QH]� 



&Žƌ�ŵŽƌĞ�ŝŶĨŽƌŵĂƟŽŶ͕�ŵĞĞƟŶŐ�ĂŶŶŽƵŶĐĞŵĞŶƚƐ͕�ĂŶĚ�ƚŽ�ƌĞǀŝĞǁ�ĂŶĚ�ĐŽŵŵĞŶƚ�ŽŶ�ĚƌĂŌ�ĚŽĐƵŵĞŶƚƐ͕�ƉůĞĂƐĞ�ǀŝƐŝƚ 

^ĂŶƚĂzŶĞǌtĂƚĞƌ͘ ŽƌŐ�Žƌ�ĐĂůů�;ϴϬϱͿ�ϲϵϯ-ϭϭϱϲ�Ğǆƚ͘�ϰϬϯ 

6XVWDLQDEOH�*URXQGZDWHU�0DQDJHPHQW�$FW�1HZVOHWWHU�1R���� March 2021 

dŚĞ� ^ƵƐƚĂŝŶĂďůĞ�'ƌŽƵŶĚǁĂƚĞƌ�DĂŶĂŐĞŵĞŶƚ� �Đƚ� ;^'D�Ϳ͕� ĞŶĂĐƚĞĚ� :ĂŶƵĂƌǇ� ϮϬϭϱ �͕ ĐƌĞĂƚĞƐ� Ă� ŶĞǁ� ĨƌĂŵĞǁŽƌŬ� ĨŽƌ�
ŐƌŽƵŶĚǁĂƚĞƌ�ŵĂŶĂŐĞŵĞŶƚ͘�dŚĞ�ŵĂŶĂŐĞŵĞŶƚ�ƉůĂŶ�ĚĞǀĞůŽƉĞĚ�ďǇ�ƚŚŝƐ�ƉƌŽĐĞƐƐ�ǁŝůů�ƌĞŐƵůĂƚĞ�ĨƵƚƵƌĞ�ŐƌŽƵŶĚǁĂƚĞƌ�ƵƐĞ�
ĂŶĚ�ǁŝůů�ďĞ�ĐŽŵƉůĞƚĞĚ�ŝŶ�ĞĂƌůǇ�ϮϬϮϮ͘� 

dŚĞ�ďƵŝůĚŝŶŐ�ďůŽĐŬƐ�ƚŚĂƚ�ŝŶĨŽƌŵ�Ă�'ƌŽƵŶĚǁĂƚĞƌ�^ƵƐƚĂŝŶĂďŝůŝƚǇ�WůĂŶ�;'^WͿ�ĂƌĞ͗ 
 

6DQWD�<QH]�5LYHU�9DOOH\�*URXQGZDWHU�%DVLQ� 

�ĂƐŝŶ�^ĞƫŶŐ 
 

�ŚĂƌĂĐƚĞƌŝǌĞƐ�ƚŚĞ�ďĂƐŝŶ͕�ĞǀĂůƵĂƚĞƐ�
ĂŶĚ�ĂƐƐĞƐƐĞƐ�ĐƵƌƌĞŶƚ�ĂŶĚ�ŚŝƐƚŽƌŝĐĂů�

ĐŽŶĚŝƟŽŶƐ͕�ĂŶĚ�ƋƵĂŶƟĮĞƐ�
ŐƌŽƵŶĚǁĂƚĞƌ�ŇŽǁƐ�ŝŶƚŽ�ĂŶĚ�ŽƵƚ�ŽĨ�

ƚŚĞ�ďĂƐŝŶ͘ 
 

^ƵŵŵĂƌŝǌĞĚ�ƚŚƌŽƵŐŚ�ƚŚĞ�
,ǇĚƌŽůŽŐŝĐĂů��ŽŶĐĞƉƚƵĂů�DŽĚĞů͕�
'ƌŽƵŶĚǁĂƚĞƌ��ŽŶĚŝƟŽŶƐ͕�ĂŶĚ�

tĂƚĞƌ��ƵĚŐĞƚ͘ 

EƵŵĞƌŝĐĂů�'ƌŽƵŶĚǁĂƚĞƌ�
DŽĚĞů 

 
��ĐŽŵƉƵƚĂƟŽŶĂů�ŵĞƚŚŽĚ�ƚŚĂƚ�

ƌĞƉƌĞƐĞŶƚƐ�ĂŶ�ĂƉƉƌŽǆŝŵĂƟŽŶ�ŽĨ�ƚŚĞ�
ŚǇĚƌŽůŽŐŝĐ�ƐǇƐƚĞŵ͘ 

 
��ƵƐĞĨƵů�ƚŽŽů�ĨŽƌ�ĞƐƟŵĂƟŶŐ�ƚŚĞ�
ƉŽƚĞŶƟĂů�ŚǇĚƌŽůŽŐŝĐ�ĞīĞĐƚƐ�ŽĨ�
ƉƌŽƉŽƐĞĚ�ǁĂƚĞƌ�ŵĂŶĂŐĞŵĞŶƚ�

ĂĐƟǀŝƟĞƐ͘ 

^ƵƐƚĂŝŶĂďůĞ�DĂŶĂŐĞŵĞŶƚ�
�ƌŝƚĞƌŝĂ�;^D�Ϳ�tŽƌŬƐŚŽƉƐ 

 
�ŵƉŚĂƐŝǌŝŶŐ�ůŽĐĂů�ĐŽŶƚƌŽů�ŽĨ�

ŐƌŽƵŶĚǁĂƚĞƌ�ŵĂŶĂŐĞŵĞŶƚ�ƚŚƌŽƵŐŚ�
ƉƵďůŝĐ�ĞŶŐĂŐĞŵĞŶƚ͘� 

 
tŽƌŬƐŚŽƉƐ�ĂƌĞ�ƵƟůŝǌĞĚ�ƚŽ�ĞƐƚĂďůŝƐŚ�

ĂƉƉƌŽƉƌŝĂƚĞ�ƚŚƌĞƐŚŽůĚƐ�ĨŽƌ�
ƵŶĚĞƐŝƌĂďůĞ�ƌĞƐƵůƚƐ�ƚŽ�ĚĞǀĞůŽƉ�Ă�
ƉůĂŶ�ĨŽƌ�ƐƵƐƚĂŝŶĂďůĞ�ŐƌŽƵŶĚǁĂƚĞƌ�

ŵĂŶĂŐĞŵĞŶƚ͘� 
�ƌĂŌƐ��ŽŵƉůĞƚĞĚ WĞŶĚŝŶŐ �ŽŵŝŶŐ�^ŽŽŶ 

*URXQGZDWH U � 6X V W D L QDE L O L W \ � 3 O DQ � 6H F W LRQ V  dŚĞ�ǀĂƌŝŽƵƐ��Z�&d�
ĚŽĐƵŵĞŶƚƐͬĐŚĂƉƚĞƌƐ�

ƌĞůĞĂƐĞĚ�ĨŽƌ�ƚŚŝƐ�ƉůĂŶ�ǁŝůů�
ďĞ�ĐŽŵƉŝůĞĚ�ĂŶĚ�ĨŽƌŵ�

ƚŚĞ�ůĂƌŐĞƌ�'^W�ĚŽĐƵŵĞŶƚ�
ĂƐ�ƐŚŽǁŶ�ƚŽ�ƚŚĞ�ůĞŌ͘��
dŚĞƌĞ�ĂƌĞ�ŵƵůƟƉůĞ�

ŽƉƉŽƌƚƵŶŝƟĞƐ�ĨŽƌ�ƚŚĞ�
ƉƵďůŝĐ�ƚŽ�ĐŽŵŵĞŶƚ�ŽŶ�

ƚŚĞ�ĐŚĂƉƚĞƌƐ�ĂŶĚ�ĨƵůů�'^W�
ďĞĨŽƌĞ�ŝƚ�ŝƐ�ĮŶĂůŝǌĞĚ�ŝŶ�

ϮϬϮϮ͘ 



^ĂŶƚĂzŶĞǌtĂƚĞƌ͘ ŽƌŐ�Ž�ůůĂŵĞ�Ăů�;ϴϬϱͿ�ϲϵϯ-ϭϭϱϲ�Ğǆƚ͘�ϰϬϯ 

%ROHWtQ�VREUH�OD�/H\�GH�*HVWLyQ�6RVWHQLEOH�GHO�$JXD�6XEWHUUiQHD�1R����Marzo 2021 

>Ă�>ĞǇ�ĚĞ�'ĞƐƚŝſŶ�^ŽƐƚĞŶŝďůĞ�ĚĞů��ŐƵĂ�^ƵďƚĞƌƌĄŶĞĂ�;^'D�͕�ƉŽƌ�ƐƵƐ�ƐŝŐůĂƐ�ĞŶ�ŝŶŐůĠƐͿ͕�ƉƌŽŵƵůŐĂĚĂ�ĞŶ�ĞŶĞƌŽ�ĚĞ�ϮϬϭϱ �͕
ĐƌĞĂ�ƵŶ�ŵĂƌĐŽ�ƉĂƌĂ�ůĂ�ŐĞƐƚŝſŶ�ĚĞů�ĂŐƵĂ�ƐƵďƚĞƌƌĄŶĞĂ͘��ů�ƉůĂŶ�ĚĞ�ŐĞƐƚŝſŶ�ĚĞƐĂƌƌŽůůĂĚŽ�ƉŽƌ�ĞƐƚĞ�ƉƌŽĐĞƐŽ�ƌĞŐƵůĂƌ�Ğů�ƵƐŽ�
ĨƵƚƵƌŽ�ĚĞů�ĂŐƵĂ�ƐƵďƚĞƌƌĄŶĞĂ�Ǉ�ƐĞ�ĐŽŵƉůĞƚĂƌĄ�Ă�ƉƌŝŶĐŝƉŝŽƐ�ĚĞů�ϮϬϮϮ͘� 
>ŽƐ�ĐŽŵƉŽŶĞŶƚĞƐ�ƋƵĞ� ŝŶĨŽƌŵĂŶ�Ğů�WůĂŶ�ĚĞ�^ŽƐƚĞŶŝďŝůŝĚĂĚ�ĚĞů��ŐƵĂ�^ƵďƚĞƌƌĄŶĞĂ� ;'^W͕ �ƉŽƌ�ƐƵƐ�ƐŝŐůĂƐ�ĞŶ�
ŝŶŐůĠƐͿ�ƐŽŶ͗ 

 

&XHQFD�GHO��$JXD�6XEWHUUiQHD�GHO�5LR�9DOOH�6DQWD�<QH]� 

�ŽŶĮŐƵƌĂĐŝſŶ�ĚĞ�ůĂ��ƵĞŶĐĂ 
 

�ĂƌĂĐƚĞƌŝǌĂ�ůĂ�ĐƵĞŶĐĂ͕�ĞǀĂůƷĂ�Ǉ�
ĚĞƚĞƌŵŝŶĂ�ůĂƐ�ĐŽŶĚŝĐŝŽŶĞƐ�ĂĐƚƵĂůĞƐ�
Ğ�ŚŝƐƚſƌŝĐĂƐ͕�Ǉ�ĐƵĂŶƟĮĐĂ�Ğů�ŇƵũŽ�ĚĞů�
ĂŐƵĂ�ƐƵďƚĞƌƌĄŶĞĂ�ŚĂĐŝĂ�Ǉ�ĚĞƐĚĞ�ůĂ�

ĐƵĞŶĐĂ͘ 
 

ZĞƐƵŵŝĚŽ�ƉŽƌ�Ğů�DŽĚĞůŽ�
�ŽŶĐĞƉƚƵĂů�,ŝĚƌŽůſŐŝĐŽ͕�ůĂƐ�

�ŽŶĚŝĐŝŽŶĞƐ�ĚĞů��ŐƵĂ�^ƵďƚĞƌƌĄŶĞĂ�
Ǉ�Ğů�WƌĞƐƵƉƵĞƐƚŽ�ĚĞů��ŐƵĂ͘� 

DŽĚĞůŽ�ĚĞů��ŐƵĂ�^ƵďƚĞƌƌĄŶĞĂ�
EƵŵĠƌŝĐĂ� 

 
hŶ�ŵĠƚŽĚŽ�ĐŽŵƉƵƚĂĐŝŽŶĂů�ƋƵĞ�
ƌĞƉƌĞƐĞŶƚĂ�ƵŶĂ�ĂƉƌŽǆŝŵĂĐŝſŶ�ĚĞů�

ƐŝƐƚĞŵĂ�ŚŝĚƌŽůſŐŝĐŽ�͘ 
 

hŶĂ�ŚĞƌƌĂŵŝĞŶƚĂ�ƷƟů�ƉĂƌĂ�ĐĂůĐƵůĂƌ�
ůŽƐ�ĞĨĞĐƚŽƐ�ŚŝĚƌŽůſŐŝĐŽƐ�ƉŽƚĞŶĐŝĂůĞƐ�
ĚĞ�ůĂƐ�ĂĐƟǀŝĚĂĚĞƐ�ƉƌŽƉƵĞƐƚĂƐ�ƐŽďƌĞ�

ůĂ�ŐĞƐƟſŶ�ĚĞů�ĂŐƵĂ͘ 

dĂůůĞƌĞƐ�^ŽďƌĞ�ůŽƐ��ƌŝƚĞƌŝŽƐ�ĚĞ�
ůĂ�'ĞƐƟſŶ�^ŽƐƚĞŶŝďůĞ�;^D�Ϳ� 

 
�ŶĨĂƟǌĂƌ�Ğů�ĐŽŶƚƌŽů�ůŽĐĂů�ĚĞ�ůĂ�ŐĞƐƟſŶ�
ĚĞů�ĂŐƵĂ�ƐƵďƚĞƌƌĄŶĞĂ�Ă�ƚƌĂǀĠƐ�ĚĞ�ůĂ�

ƉĂƌƟĐŝƉĂĐŝſŶ�ĚĞů�ƉƷďůŝĐŽ͘� 
 

>ŽƐ�ƚĂůůĞƌĞƐ�ƐĞ�ƵƟůŝǌĂŶ�ƉĂƌĂ�ĞƐƚĂďůĞĐĞƌ�
ƵŵďƌĂůĞƐ�ĂĚĞĐƵĂĚŽƐ�ĚĞ�ůŽƐ�

ƌĞƐƵůƚĂĚŽƐ�ŶŽ�ĚĞƐĞĂďůĞƐ�ƉĂƌĂ�ƉŽĚĞƌ�
ĚĞƐĂƌƌŽůůĂƌ�ƵŶ�ƉůĂŶ�ƉĂƌĂ�ůĂ�ŐĞƐƟſŶ�
ĚĞů�ĂŐƵĂ�ƐƵďƚĞƌƌĄŶĞĂ�ƐŽƐƚĞŶŝďůĞ͘� 

WƌŽǇĞĐƚŽƐ�&ŝŶĂůŝǌĂĚŽƐ� WĞŶĚŝĞŶƚĞ WƌſǆŝŵĂŵĞŶƚĞ� 
6HF F LRQH V � GH O � 3 O DQ �GH � 6RV WHQ LE L O L GDG �'H O �$JXD � 6XE WH U U iQHD �  

>ŽƐ�ĚŝǀĞƌƐŽƐ��KZZ��KZ�^�
ĚĞ�ůŽƐ�ĚŽĐƵŵĞŶƚŽƐ�Ǉ�

ĐĂƉşƚƵůŽƐ�ƉƵďůŝĐĂĚŽƐ�ƉĂƌĂ�
ĞƐƚĞ�ƉůĂŶ�ƐĞƌĄŶ�ƌĞĐŽƉŝůĂĚŽƐ�
Ă�ƉĂƌƟƌ�ĚĞů��ĚŽĐƵŵĞŶƚŽ�'^W�

ŵĄƐ�ŐƌĂŶĚĞ�ĐŽŵŽ�ƐĞ�
ŵƵĞƐƚƌĂ�Ă�ůĂ�ŝǌƋƵŝĞƌĚĂ͘�

,ĂďƌĄ�ŵƷůƟƉůĞƐ�
ŽƉŽƌƚƵŶŝĚĂĚĞƐ�ƉĂƌĂ�ƋƵĞ�Ğů�
ƉƷďůŝĐŽ�ĐŽŵĞŶƚĞ�ƐŽďƌĞ�ůŽƐ�
ĐĂƉşƚƵůŽƐ�Ǉ�Ğů�'^W�ĐŽŵƉůĞƚŽ�
ĂŶƚĞƐ�ĚĞ�ƋƵĞ�ƐĞ�ĮŶĂůŝĐĞ�Ğů�

ƉƌŽǇĞĐƚŽ�ĞŶ�Ğů�ϮϬϮϮ͘ 



For more information, meeting announcements, and to review and comment on draft documents, please visit 
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Setting Minimum Thresholds 

Based on the GSA’s decision of what 
is significant and unreasonable, they 
will choose a representative value that is to be avoided. 
This value becomes the Minimum Threshold. 

Avoidance of the defined undesirable results must be 
achieved within 20 years of Groundwater Sustainability 
Plan (GSP) implementation. GSPs must clearly define a 
planned pathway to reach sustainability. 

Santa Ynez River Valley Groundwater Basin  

Potential Management Actions 
and Projects  

1. Identify list of management actions and 
projects  

2. Evaluate benefits and costs  

3. Select subset of preferred management 
actions and projects and prioritize them  

4. Develop implementation plan and schedule  

The Sustainable Groundwater Management Act (SGMA), enacted January 2015, creates a new framework for groundwater 
management. The management plan (GSP) developed by representatives from local municipalities and agencies will manage and 
regulate future groundwater use. The GSP will be completed in early 2022.  

Groundwater Sustainability Agencies (GSAs) must consider and 
document the conditions at which each of the six sustainability 
indicators become significant and unreasonable in their basin.  

 

  

Relationship between Minimum Thresholds and Management Actions 

 Early management actions to be initiated upon submittal of the GSP. 

 Regularly monitor and evaluate six sustainability indicators to take 
actions BEFORE Minimum Threshold is reached. 

 Use projects and management actions assessed in the GSP to avoid 
undesirable results caused by exceeding Minimum Thresholds. 



^ĂŶƚĂzŶĞǌtĂƚĞƌ͘ ŽƌŐ�Ž�ůůĂŵĞ�Ăů�;ϴϬϱͿ�ϲϵϯ-ϭϭϱϲ�Ğǆƚ͘�ϰϬϯ 

%ROHWtQ�VREUH�OD�/H\�GH�*HVWLyQ�6RVWHQLEOH�GHO�$JXD�6XEWHUUiQHD�1R����Junio 2021 

�ƐƚĂďůĞĐŝŵŝĞŶƚŽ�ĚĞ�hŵďƌĂůĞƐ�DşŶŝŵŽƐ 
�ĂƐĄŶĚŽƐĞ� ĞŶ� ůĂ� ĚĞĐŝƐŝſŶ� ĚĞ� ůĂ� '^��
ƐŽďƌĞ� ůŽ� ƋƵĞ� ĞƐ� ƐŝŐŶŝĮĐĂƟǀŽ� Ǉ� ŶŽ�
ƌĂǌŽŶĂďůĞ͕� ĞůĞŐŝƌĄŶ� ƵŶ� ǀĂůŽƌ� ƌĞƉƌĞƐĞŶƚĂƟǀŽ� ƋƵĞ� ĚĞďĞ� ƐĞƌ�
ĞǀŝƚĂĚŽ͘��ƐƚĞ�ǀĂůŽƌ�ƐĞ�ĐŽŶǀŝĞƌƚĞ�ĞŶ�Ğů�hŵďƌĂů�DşŶŝŵŽ͘� 

^Ğ�ĚĞďĞŶ�ĞǀŝƚĂƌ�ůŽƐ�ƌĞƐƵůƚĂĚŽƐ�ŶŽ�ĚĞƐĞĂďůĞƐ�ĚĞĨŝŶŝĚŽƐ�ĞŶ�ƵŶ�ƉůĂǌŽ�
ĚĞ� ϮϬ� ĂŹŽƐ� Ă� ƉĂƌƚŝƌ� ĚĞ� ůĂ� ŝŵƉůĞŵĞŶƚĂĐŝſŶ� ĚĞů� WůĂŶ� ĚĞ�
^ŽƐƚĞŶŝďŝůŝĚĂĚ�ĚĞů��ŐƵĂ�^ƵďƚĞƌƌĄŶĞĂ�;'^WͿ͘�>ŽƐ�'^W�ĚĞďĞŶ�ĚĞĨŝŶŝƌ�
ĐůĂƌĂŵĞŶƚĞ�ƵŶĂ�ǀşĂ�ƉůĂŶŝĨŝĐĂĚĂ�ƉĂƌĂ�ĂůĐĂŶǌĂƌ�ůĂ�ƐŽƐƚĞŶŝďŝůŝĚĂĚ͘� 

&XHQFD�GHO�$JXD�6XEWHUUiQHD�GHO�5LR�9DOOH�6DQWD�<QH]� 

WŽƐŝďůĞƐ��ĐĐŝŽŶĞƐ�Ǉ�WƌŽǇĞĐƚŽƐ�
ĚĞ�'ĞƐƟſŶ 

ϭ͘ /ĚĞŶƟĮĐĂƌ�ůĂ�ůŝƐƚĂ�ĚĞ�ĂĐĐŝŽŶĞƐ�Ǉ�ƉƌŽǇĞĐƚŽƐ�ĚĞ�
ŐĞƐƟſŶ� 

Ϯ͘ �ǀĂůƵĂƌ�ůŽƐ�ďĞŶĞĮĐŝŽƐ�Ǉ�ĐŽƐƚŽƐ� 
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COUNTY TO CONDUCT GROUNDWATER SURVEY FLIGHTS 

 

(Santa Barbara, California) – Residents of the Santa Ynez and Lompoc Valleys may see an 

unusual sight in the skies this Novmeber: a low-flying helicopter carrying a large hexagonal frame. 

This unique equipment is part of a project to map aquifers and improve our understanding of 

groundwater in the area. The project is being conducted by Santa Barbara County and the Santa 

Ynez River Water Conservation District in cooperation with the local water agencies that comprise 

the three Groundwater Sustainability Agencies in the Santa Ynez River Valley Groundwater Basin. 

 

During the Aerial Electromagnetic Method survey (AEM), instruments suspended approximately 

100 feet above the ground use an electromagnetic signal to measure the subsurface. The signal 

interacts with the geologic materials below the ground, stimulates a response from those materials, 

and generates another signal that is picked up by receivers. The technology allows for fast data 

acquisition from the air. Data are continually acquired while the helicopter makes its 600-mile flight 

between 50 to 75 miles per hour. This process produces images that reveal the detailed variation 

in the earth’s electrical properties, down to 1,000 feet below the land surface. When combined with 

well data and knowledge of the geology, these data will refine understanding —in three 

dimensions—of the geographic extent of sands, gravels, and clays that make up the aquifers of the 

regional groundwater system. 

 

Many protocols are in place to ensure the safety of the mission. The airborne geophysical survey 

will be conducted by pilots who are specially trained for low-level flying. The helicopter will not fly 

over businesses, homes, other inhabitable structures, or confined animal feeding operations. The 

intensity of the magnetic field generated by the AEM transmitter is below 1% of the accepted 

general public exposure level. At 60 hertz, the magnetic field experienced by standing next to the 

transmitter is the same as standing 1 foot away from a toaster. Similar AEM surveys have been 

conducted throughout California with no reported ill effects to humans or animals. Flights are 

scheduled to occur for five to seven days beginning November 15. However, the flight period may 

be extended. Please visit www.santaynezwater.org/aem-survey-ema for up-to-date information. 
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Groundwater Communication Portal,  

Location: California,  
Client: California Department of Water Resources  

by GEI Consultants, 2018 
 

  



 
PROJECT 

 

Groundwater Communication Portal 
Location: California 
Client: California Department of Water Resources 

 
 
 
 
Service Dates  

Start: 2018 

Completion: Ongoing 

 

Key Elements  

• Maintain list of interested parties 

• Allow interested parties to self- 
register 

• Post meeting details and 
documents 

• Automatically notify interested 
parties with the click of a button 

• Maintain a calendar of events 

• Send e-mail blasts 

• Collect public comments on draft 
GSP documents 

Both SGMA and the GSP Regulations require stakeholder engagement. 
GEI advises outreach to begin early in the GSP process. Early 
stakeholder engagement can lead to improved outcomes and broader 
support for the GSP, as interested parties are allowed active input to 
the decision-making process. Outreach continues throughout GSP 
development and implementation. 

GEI developed a tool to help our clients with their outreach efforts. The tool, referred 
to as the Groundwater Communication Portal (GCP), can be customized for your 
basin to help track your engagement efforts. The GCP is a web-based outreach tool 
where you can post events and automatically inform interested parties with the click 
of a button. Interested parties can register with the GCP to stay informed about GSP 
development and visit the GCP to comment on draft GSP documents. 

The GCP serves as a repository for all information about your GSA’s meetings, 
interested parties, and public comments. Storing all stakeholder engagement 
information in one place is beneficial both for creating the communications section 
of your GSP and for continued tracking of outreach efforts moving forward to GSP 
5-Year Updates and implementation. 

 

To see an example GCP, visit www.bigvalleygsp.org 
 
 
 

 

GEI Consultants 
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Santa Ynez Basin Groundwater Communication Portal (GCP) 

The Santa Yenz Basin is utilizing an online tool to assist with 
SGMA outreach efforts.  The tool, referred to as the 
Groundwater Communication Portal (GCP), is a web-based 
application where basin GSAs can post events and 
automatically inform interested parties. Interested parties 
can register with the GCP to stay informed about events 
related to GSP development in any of the three management 
areas. 

The GCP serves as a repository for all information about GSA 
meetings and interested parties.  Storing all stakeholder 
engagement information in one place will be beneficial both 
for creating the communications section of the GSP and for 
continued tracking of outreach efforts moving forward to 
GSP 5-Year Updates and implementation.  

The administrative functions of the GCP give administrators, 
such as agency and consulting staff, the power to organize 
and facilitate outreach efforts. A login is required for access 
to the administrative functions which are described below. 

Interested Party Maintenance 
The existing lists of contacts for the EMA, WMA, and CMA 
were imported into the GCP when it was configured. All 
interested parties can visit the GCP and self-register at any 
time. The GCP is promoted at meetings and the website is printed on collateral materials.  
Administrators may access and edit the interested parties list at any time and have the option to export 
the list to a spreadsheet format. 

Event Notification 
The GCP generates a calendar based on events input by administrators. Each event allows attachments 
of relevant documents such as agendas and presentations. Administrators can notify interested parties 
about an event with the click of a button.  The GCP will automatically send invitations to the interested 
parties and track responses.  

Public Comments 
All interested parties are encouraged to submit comments both in general and on draft documents. 
Administrators upload documents for public review to the portal and choose when to open or close the 
comment period.  The public can submit comments through the GCP using an online form. Comments 
are stored in a database and can be sorted by variables such as chapter, submission date, or GSA. 
Administrators can enter responses to comments and post for public view. 

Communication Log 
The communication log is used by anyone acting on behalf of the GSA to interact with stakeholders and 
interested parties. It tracks outreach efforts that occur outside of regular public meetings – such as 

GCP Features 

• Maintains the GSAs’ lists of 
interested parties 

• Allows interested parties to self-
register 

• Displays meeting details and 
documents 

• Automatically notifies interested 
parties with the click of a button 

• Tracks who was notified and 
who replied to event invitations 

• Generates a calendar of events 

• Supports e-mail blasts 

• Tracks outreach efforts with a 
communication log 

• Stores project documents and 
collects public comments 
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phone calls, emails, in person meetings, and postal mail. When a communication occurs, the person 
representing the GSA is responsible to complete a form that’s entered the communication log.  The form 
collects information such as who was involved in the communication, where/when the communication 
occurred, and what the outcomes of the communication were. Attachments, such as scanned 
handwritten notes, email documents, or Word documents, can be added to the communication log for 
storage in the database. 

E-mail blasts 
An e-blast feature allows administrators to send out information that isn’t attached to an event.  E-
blasts are useful to inform interested parties when a new document is posted for public comment or 
when a public comment period is closing soon.  
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TECHNICAL MEMORANDUM 
2171 E. Francisco Blvd., Suite K • San Rafael, California • 94901 

TEL: (415) 457-0701   FAX: (415) 457-1638   e-mail: sr@stetsonengineers.com 
 

 
TO: California Dept of Water Resources 

 
DATE: August 10, 2021 

FROM: Stetson Engineers JOB NO: Santa Ynez SGMA 

RE:    Santa Ynez River Valley Groundwater Basin - Internal Management Area Boundary 
Changes 

SUMMARY 
This memorandum describes two changes to the internal boundaries of the three management 

areas (MA) in the Santa Ynez River Valley Groundwater Basin1 (SYRVGB).  The first change to 

the internal MA boundary between the Central and Eastern Management Areas (CMA and 

EMA) is based on a request from one of the EMA agencies (the City of Solvang) and updated 

parcel boundaries provided by the Santa Barbara County Assessors Office. The second change to 

the internal MA boundary between the Western Management Area (WMA) and CMA is based 

on an analysis of hydrogeologic and hydrologic information.  The two changes are shown on 

Figures 1 and 2.  It should be noted that none of the external DWR Bulletin 1181 boundaries of 

the SYRVGB were affected by the two internal boundary changes and none of the changes are 

considered materially substantial as defined by the California Department of Water Resources 

(DWR).  Table 1 below summarizes the total number of acres of the SYRVGB and the three 

MAs based on original versus changed boundaries: 

Table 1.  Summary of Acres of Management Areas of the  
Santa Ynez River Valley Groundwater Basin 

  

  

Area within 
Original 

Boundaries 
(Acres) 

Area within 
revised  

Boundaries 
(Acres) % change 

Western Management Area (WMA) 85,300 85,600 0% 
Central Management Area (CMA) 21,200 21,000 1% 
Eastern Management Area (EMA) 96,500 96,400 0% 
Total Santa Ynez River Valley Groundwater Basin 203,000 203,000 0% 

                                                           
1 The extents of the SYRVGB were determined by the Department of Water Resources in Bulletin 118 (“DWR”) 
and are based on regional geology studies.  The SYRVGB is identified as California basin 3-15. 



2 
 

 

Summary of Changes to CMA-EMA Internal MA Boundary 

The changes to the CMA-EMA CMA boundary includes moving the previous boundary 

approximately 0.2 miles east from its original location. This change is based on updated Santa 

Barbara County Assessor parcel boundaries and avoids the splitting of parcels between two 

MAs.  The changed boundary also follows a topographic and geologic break around the western 

side of Skytt Mesa, a prominent topographic feature in the area.  The original versus changed 

boundary between the CMA and EMA are shown on Figure 1.   

 

Summary of Changes to WMA-CMA Internal Boundary 

The change to the WMA-CMA boundary includes moving the previous boundary approximately 

0.8 miles west from its current location and also accomplishes the following:   

1) Aligns the WMA-CMA boundary with the surface water drainage area boundary, the 

local topography and hydrogeology.   

2) Encloses a large portion of the Careaga formation within the CMA, which aids in 

calculations for the water budget.   

3) Aligns the WMA-CMA boundary to the historically used Santa Ynez River Water 

Conservation District (SYRWCD) boundary in the Buellton and Santa Rita Uplands.   

4) Shortens the boundary between the WMA-CMA, which will aid in the calculation of the 

groundwater flux between the WMA and CMA.   

5) Moves the WMA-CMA boundary at the Santa Ynez River nearer to a former USGS 

gauge location (ID 11131000) and a bedrock high. The new boundary is less arbitrary 

than the previous boundary and will aid in the calculation of groundwater and surface 

water flux between the CMA and WMA. 

 

Figure 2 shows the original and draft proposed boundary between the WMA-CMA.  
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FIGURE 1

Santa Yynez River Watershed (NHD)

Approx. Santa Ynez River (NHD*)
Original Management Area Boundary

Central Managment Area (CMA) Boundary
Eastern Management Area (EMA) Boundary

Proposed Management Area Boundary
Central Management Area
Eastern Management Area

DRAFT
7/31/2020

* The USGS 'NHDPlus High Resolution' dataset contains the
National Hydrography Dataset (NHD) and Watershed Boundary
Dataset which together represent the water drainage features of
the United States.
https://www.usgs.gov/core-science-systems/ngp/national-hydrography

Proposed adjusted boundary between CMA and EMA
following geologic water-bearing formation boundary and parcels; 

No exterior DWR Bulletin 118 boundaries are changed.

Original boundary
between CMA and EMA

Proposed adjusted boundary
between CMA and EMA

following geologic formation
and parcel boundaries
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FIGURE 2

Santa Yynez River Watershed (NHD)

!< USGS Gage
Approx. Santa Ynez River (NHD*)
Subwatershed Boundary (NHD*)

Original Management Area Boundary
Western Management Area (WMA) Boundary
Central Managment Area (CMA) Boundary

Proposed Management Area Boundary
Western Management Area
Central Management Area

DRAFT
7/31/2020

* The USGS 'NHDPlus High Resolution' dataset contains the
National Hydrography Dataset (NHD) and Watershed Boundary
Dataset which together represent the water drainage features of
the United States.
https://www.usgs.gov/core-science-systems/ngp/national-hydrography

This map proposes that internal management area boundaries within the Santa Ynez River Groundwater Basin
be redrawn to follow watershed boundaries more accurately and to utilize a historical USGS gage location; no exterior DWR Bulletin 118 boundaries are changed.
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Draft Final Data Management Plan, 

Western Management Area, 
Dated February 2020 
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DATA MANAGEMENT PLAN 

 

Screenshot including streaming geologic maps from the U.S. Geological Survey. 
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API Application Programming Interface 

ASCII American Standard Code for Information Interchange 

BibTeX Software Name (Bibliography for TeX) 
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USGS U.S. Geological Survey 

VPS virtual private server 
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1 INTRODUCTION 

State of California law, the Sustainable Groundwater Management Act (SGMA), requires that all 

groundwater basins identified by the state as medium- or high-priority groundwater basins achieve 

sustainability by January 2042. To meet this target, state law requires the creation and implementation 

of a Groundwater Sustainability Plan (GSP) covering all of the identified groundwater basins. Each 

basin can have a single plan or multiple plans submitted under a coordination agreement. The SGMA 

law requires a Data Management System (DMS), a tool to organize and maintain data as part of GSP 

preparation and implementation. The DMS will be used throughout the GSP process. 

The Santa Ynez River Valley Groundwater Basin (SYRVGB) is located in Santa Barbara County in 

the central coast region of California (Figure 1-1). California Department of Water Resources 

(DWR) made a determination in 2014 that the SYRVGB was a medium-priority groundwater basin 

and subject to a January 31, 2022, deadline for developing a GSP. To best address specific concerns 

and conditions unique to portions of the basin, the SYRVGB has been divided into three 

management areas run by separate Groundwater Sustainability Agencies (GSAs). The Western 

Management Area (WMA) GSA is responsible for preparing the GSP for its portion of the SYRVGB 

with the remainder of the SYRVGB managed by the two other management areas: the Central 

Management Area (CMA) and Eastern Management Area (EMA). This document describes how the 

DMS is being implemented as part of the GSP development for the WMA (Figure 1-2). 

The WMA  consists of the western portion of the SYRVGB as shown in Figure 1-2. The subareas 

of the WMA  consist of the Lompoc Plain, Lompoc Terrace and Lompoc Upland, the Santa Ynez 

River alluvium west of the confluence with Santa Rosa Creek, and the Santa Rita Upland. The 

WMA committee comprises representatives of five-member public agencies. The three public 

agencies wholly within the WMA all run public water systems: the City of Lompoc, Vandenberg 

Village Community Services District (CSD), and Mission Hills CSD. The two remaining public 

agencies, the Santa Ynez River Water Conservation District (SYRWCD) and the Santa Barbara 

County Water Agency, are water management agencies that do not directly supply drinking water 

but their authorities extend into all three management areas. The WMA includes portions of 

both Vandenberg Air Force Base and Federal Correctional Institution Lompoc; however, these 

are both federal entities and are not subject to SGMA. 

This report describes the structure and content of the DMS being prepared for the WMA. 

Chapter 2 reviews the goals of the DMS, which include meeting the statutory requirements under 

SGMA, as well as aiding in the development of the GSP. Chapter 3 describes the architecture of 

the DMS, including the technical computer software, hardware, and data storage components. 

Chapter 4 describes the data sources (e.g., federal, state, and local resources) that will be housed 

in the DMS. Chapter 5 describes user access features, including the procedures to login, query, 
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and import/export data from and to the DMS. Chapter 6 identifies the security considerations in 

the DMS and the various administrative duties and roles in developing and maintaining the DMS. 

The WMA and CMA have reserved the following domain name for access to their DMS: 

https://sywater.info/ 

 

1.1 Goals of the Sustainable Groundwater Management Act 

The California legislature identified the following specific goals that intended to be achieved as a 

result of the execution of the SGMA (CA WAT Section 10710.2): 

In enacting this part, it is the intent of the Legislature to do all of the following: 

(a) To provide for the sustainable management of groundwater basins. 

(b) To enhance local management of groundwater consistent with rights to use 

or store groundwater and Section 2 of Article X of the California 

Constitution. It is the intent of the Legislature to preserve the security of 

water rights in the state to the greatest extent possible consistent with the 

sustainable management of groundwater. 

(c) To establish minimum standards for sustainable groundwater management. 

(d) To provide local groundwater agencies with the authority and the technical and 

financial assistance necessary to sustainably manage groundwater. 

(e) To avoid or minimize subsidence. 

(f) To improve data collection and understanding about groundwater. 

(g) To increase groundwater storage and remove impediments to recharge. 

(h) To manage groundwater basins through the actions of local governmental 

agencies to the greatest extent feasible, while minimizing state intervention 

to only when necessary to ensure that local agencies manage groundwater in 

a sustainable manner. 

(i) To provide a more efficient and cost-effective groundwater adjudication process 

that protects water rights, ensures due process, prevents unnecessary delay, 

and furthers the objectives of this part. 

To achieve the goals identified by SGMA, the DMS will be a central source for groundwater 

data, specifically for the WMA, providing up-to-date technical information regarding basin 
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conditions.  Collecting and centralizing these data is a step towards meeting the goals of 

protecting water rights and ensuring local agencies continue to manage groundwater while 

minimizing state intervention.  In addition to meeting these intentions, SGMA specifically 

requires the use of a DMS.
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2 GOALS OF DATA MANAGEMENT SYSTEM  

DMS implementation goals include improving data collection and storage, and assisting in the 

understanding and future reporting about groundwater conditions in the WMA. The SGMA GSP 

Regulations, Section 352.6., on Data Management Systems states: 

Each Agency shall develop and maintain a data management system that is 

capable of storing and reporting information relevant to the development or 

implementation of the Plan and monitoring of the basin. 

Source: CA WAT Section 10733.2. Reference: CA WAT Sections 10727.2, 

10728, 10728.2, and 10733.2. 

Per these regulations, there are two main goals of the DMS, (1) to support the development of 

the GSP and (2) to provide a data framework for the continued monitoring of the WMA. The 

DMS will serve as the central repository of information during the development and 

implementation of the GSP. 

2.1 Support of Hydrogeologic Conceptual Model Development 

One of the first uses of the DMS is in supporting the development of the hydrogeologic 

conceptual model. The hydrogeologic conceptual model describes the regional geologic structural 

setting and current conditions of the WMA groundwater basin, as well as the components of 

water exchange throughout the hydrogeologic system. 

The DMS contains information about the existing wells in the basin. For each of these wells, 

existing data have been or will soon be populated within the tables of the DMS, including 

groundwater level data, well construction information, well logs, geophysical data, pumping test 

data, water quality data, and pumping data. In addition, the DMS houses data related to land 

subsidence, surface water flows, and total water use in the WMA. 

Use of the DMS will allow for rapid determination regarding which parameters currently have 

data gaps and/or uncertainty to aid in the preparation of the Data Gaps Analysis and the course 

of action required to acquire any additional data that are needed to support sustainable 

groundwater management. The Data Gaps Analysis is a required assessment of the monitoring 

network as part of the GSP and the 5-year assessment. It requires each GSP to identify any lack 

of information that significantly affects the understanding of basin setting or evaluation or of the 

efficacy of the GSP implementation.1 

                                                        
1  Groundwater Sustainability Regulations 23 CCR Section354.38 
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2.2 Monitoring Network 

The DMS is being used to store and access the WMA data, which will include the WMA 

Monitoring Network data. The Monitoring Network is a SGMA concept, which will consist of 

the groundwater monitoring, surface water monitoring, and other sites where data will be 

collected to evaluate if the basin is sustainable during the implementation phase of the project. 

According to the SGMA, “sustainable management” means that none of the following six indicator 

criteria occur: 

1. Chronic lowering of groundwater levels indicating a significant and unreasonable depletion 

of supply if continued over the planning and implementation horizon 

2. Significant and unreasonable reduction of groundwater storage 

3. Significant and unreasonable seawater intrusion 

4. Significant and unreasonable degradation of water quality 

5. Significant and unreasonable land subsidence 

6. Depletion of interconnected surface water and groundwater that has significant and 

unreasonable adverse impacts on beneficial uses of the surface water 

SGMA requires that the GSP identify how each sustainability indicator criteria will be quantified 

from measurements from the Monitoring Network. The GSP is required to include quantitative 

goals in terms of minimum thresholds and 5-year interim milestones for each sustainability 

indicator criteria and, during implementation phase, meet the identified minimum thresholds and 

interim milestones. 

As part of ensuring reliability of results, SGMA identifies particular requirements for groundwater 

monitoring, surface water monitoring, and other sites to be included in the Monitoring Network. 

For some existing monitoring sites in SYRVGB, this includes additional criteria that must be met 

before the existing monitoring site can be used as part of the Monitoring Network for SGMA. 

Data collected from the WMA Monitoring Network will follow the GSP Regulations Best 

Management Practices, specifically Monitoring Protocols, Standards, and Sites (DWR 2016c), and 

Monitoring Networks and Identification of Data Gaps (DWR 2016b). Existing sites may be 

supplemented as needed to ensure each indicator criteria is sufficiently monitored. 

The output from the DMS will be constructed for easy input into the DWR’s GSP submittal tool, 

which will be used for SGMA monitoring report submittals. 
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3 SYSTEM ARCHITECTURE 

The DMS system architecture is based upon the needs and requirements of the WMA. If during 

the development of the SGMA project, additional or different needs are identified, aspects of the 

architecture may be adjusted to satisfy these needs. 

The plan for the DMS is that a user’s primary mode of interaction will be to open and interact 

with a web application through a modern web browser. Several user levels and roles have been 

established with different access privileges, and some roles have limited administrative capacity.  

3.1 Platforms 

The DMS platform for the WMA will be a web application built on the Linux Apache MySQL PHP 

(LAMP) web stack, which is a mature open source platform, scalable to the needs of the WMA. 

The LAMP web stack consists of the following set of software: 

L Linux operating system, currently the DMS is on a Fedora Linux distribution 

A Apache webserver 

M MySQL-compatible database (database) server, currently the DMS is on a  

MariaDB installation 

P PHP scripting 

In additional to the database server, a map server is also being run on the system to provide 

access to certain kinds of complex geospatial data. A map server is an intermediary program that 

takes the source geographic information system (GIS) data and provides it on demand in a format 

that client interface programs can access. Currently, this map server is the QGIS server program 

and the MapProxy cache program. Additional user notification is provided through an email 

service, currently through the Postfix program. 

End user interaction with the DMS is through a web application, which interfaces with the LAMP 

stack with a standard web front end, using JavaScript, CSS, and HTML 5, which requires the user 

to have a modern web browser. 

3.2 Scripts 

In addition to the components of the DMS that react to the user input or push telemetry, the 

DMS as a system includes scheduled programming. Most of these scripts are written in Perl or 

Python. Scripting is for various automated items, which include automated pull requests to 

telemetry, automated quality control, automated user notification, and general automated 

application maintenance. 
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3.3 Data Location 

The DMS is planned to be contained and stored within a single server, which will include the data 

and scripting as described in Section 3.4, Data Types. The DMS web application is designed to 

function without any external dependencies; however, some external third-party map data may 

be provided as links rather than mirrored within the system. Externally linked map data and layers 

are not controlled by the DMS and may become unavailable, which requires the user have an 

internet connection to access. 

The DMS is currently located on a virtual private server (VPS) rented from a datacenter. VPS 

hosting is a fixed server with dedicated resources for a set price, unlike cloud hosting where 

resources are not fixed, and price is related to metered usage of resources. The VPS was selected 

for more predictable pricing. The current VPS provider for the WMA DMS is Host Winds. 

Because the DMS data are contained within a single server, the DMS can easily be transferred to 

many other server configurations, maintaining flexibility for future requirements. 

3.4 Data Types 

There are a range of data types that are included as part of the DMS. To the extent possible, data 

will be inserted in the database; however, there is additional information that is not easily included 

in the database (e.g., technical reports, some well and surface site files, complex geospatial data). 

3.4.1 Database 

The primary use of the database will be to host indexed data that can contain the following types 

of data: 

 Time-Invariant Location Data – This data is used for indexing and describing 

locations (e.g., wells and surface sites such as stream gages). 

 Time-Variant Data (e.g., groundwater water levels, pumping data, or streamflow) – 

This data generally consists of a location index, a measurement time, a measurement type 

identifier, a value, and a value qualifier 

 General Information – This information is used in the interpretation of the previously 

listed data types (e.g., U.S. Geological Survey [USGS] parameter code list, various set 

regulatory tables). Each well will have corresponding database fields containing the well 

identifier data, site information, construction details, and well screen information.  

 Basin Condition Document Metadata – Metadata fields include publication data, 

author, alternative Digital Object Identifier (DOI) or URL web address, and geographic 

extents; not all documents will have all metadata fields. DOI is a persistent document 

identifier that is designed as fixed way to resolve a document through an intermediary 
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service that maintains a link to the active resource, unlike a URL, which is a direct link to 

where it is currently located. 

 Web Application Access Data – This data includes web users, web user roles, and 

items such as the web user contact information, specific access-granted roles, and 

encrypted copies of web user passwords. Other data included here would be access logs 

which track usage of the web application, including web user, IP addresses, login times, 

and browser details. 

The DMS database plan is to exclude stakeholder information used for communication and outreach.  

3.4.2 Technical Report Format 

A second set of data, which are indexed by the database but not contained within, are digital 

copies of published and unpublished documents regarding conditions within the basin. These are 

saved in the standard PDF. These will be provided and saved using unique identifiers, and the 

metadata will be stored in the database. 

3.4.3 Well and Surface Site Data 

Additional data types indexed by, but not contained, in the database include the following: 

 Photographs of the wells and surface sites are expected to be stored outside of the 

database in JPEG format. Panoramic images, if they are included, are expected to have the 

included metadata (XMP format) set properly. 

 Well completion reports are expected to be stored as PDFs. Most of the data interpreted 

from the well completion reports will be entered into the database tables. These may 

include, as part of the report package, pump test summaries and geophysical data (e.g., 

electrical logs and gamma ray logs). 

 Interpreted well logs are expected to be stored as comma-separated value (CSV) files. 

3.4.4 Geospatial Data 

In addition to the geospatial data included in the database, there are other geospatial datasets 

that are included as part of the DMS. These include both vector and raster datasets, and a 

summary of these geospatial data types are as follows: 

 Geographic vector datasets that that are relatively simple in terms of styling and small in 

terms of file size are generally saved in as GeoJSON format. This format is a structured 

version of the JSON (JavaScript Object Notation), a JavaScript data-interchange format, 

specifically for geospatial data. Additionally, the DMS may have programming (JavaScript) 

that adds interactivity based on the fields contained in the file. 

 For large or complex vector datasets or raster datasets, the datasets are stored in the 

original format (e.g., Esri shapefile) and made accessible through the map server following 
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the Web Map Service protocol. When data are requested by the user, the map server 

renders the GIS format data into image tiles, which are then sent to the user. 

 For some large or complex datasets, data may be pre-rendered and stored as a series of 

image tiles. 

The selection of the method of storing and transmitting a geospatial dataset depends on the details 

of the dataset and needed output, as well as on constraints (e.g., available computing resources). 

In addition to the key geospatial data that are hosted on the DMS server, the DMS may link to 

external geospatial data hosted by third parties. Currently, this linked external third-party 

geospatial data are primarily from federal and State of California servers, and include various 

aerial imagery, supplemental topographic data, and geological maps with copyright restrictions. 

Third-party data by nature are not controlled or managed by the DMS, so availability may be 

subject to change. The server currently provides a cache of some of these third-party data 

services to reduce the impact on these third-party services. 

To protect confidentiality of data, access to the map server and other data requires an active 

login to the DMS website, which is not available to third parties. 

3.5 Backup 

The following two separate types of backup are used to ensure reliability of the DMS: 

 Cloud backup, which includes automated nightly backup snapshot to a cloud storage 

system. This currently uses the restic program, which includes built-in encryption and 

authentication to protect data and ensure data integrity. Backup using this method 

occurs automatically, and backup snapshots in this system are removed automatically 

after 60 days.  

 Physical backup, which are a transfer of a copy of the entire DMS to a dedicated physical 

hard drive located at a different and physically secured location. These backups are 

conducted on a periodic basis, currently once a quarter. The process currently has several 

manual steps in downloading and transferring copies of the files. Backup snapshots are 

expected to be available for years. 

In addition to the whole DMS backup, portions of the programming code common to other DMS 

projects are entered into one of several distributed version control to track changes and quickly 

roll out patches and improvements. The centralized location of these files (i.e., the repositories) 

are currently on GitHub, a subsidiary of Microsoft. These repositories are utilized whenever 

changes are made to the common code base. 
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3.6 Intra-Basin Consistency/Formats 

The SYRVGB was divided into three management areas for SGMA to address specific concerns 

and conditions unique to portions of the basin: the WMA, CMA, and EMA (Figure 1-1). 

There are two consultant teams performing GSP activities in the SYRVGB. The two teams  are 

working together to ensure intra-basin coordination  to submit three GSPs, one for each 

Management Area. 

Management Area Physical Description Committee Agencies 

 

 Santa Ynez River alluvium west of the 
confluence with Santa Rosa Creek to 
the Narrows 

 Lompoc Plain 

 Lompoc Terrace 

 Burton Mesa 

 Lompoc Upland 

 Santa Rita Upland. 

 City of Lompoc 

 Vandenberg Village Community 
Services District 

 Mission Hills Community 
Services District 

 Santa Ynez River Water 
Conservation District 

 Santa Barbara County Water 
Agency 

 

 Santa Ynez River alluvium east of the 
confluence with Santa Rosa Creek to 
just west of the City of Solvang  

 Buellton Upland 

 City of Buellton 

 Santa Ynez River Water 
Conservation District 

 Santa Barbara County Water 
Agency 

 

 Santa Ynez River alluvium from City of 
Solvang east 

 Santa Ynez Upland 

 City of Solvang 

 Santa Ynez River Water 
Conservation District, 
Improvement District No.1 

 Santa Ynez River Water 
Conservation District 

 Santa Barbara County Water 
Agency 

The WMA and CMA both have a similar management history and similar datasets from 

SYRWCD, so currently both WMA and CMA use the same database and general interface.  Some 

specific data tables and data views are only relevant to a single management area. Data 

management plans for the CMA and EMA were prepared separately. 

The EMA is being organized through a different consultant utilizing a separate and different 

system. Currently, the plan is to develop a common protocol to share data with the EMA. 
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The primary method of consistency between the three management areas of the SYRVGB will 

be to use a common dataset generated by third parties. The WMA and CMA team has provided 

the EMA team with source datasets from the USGS, County of Santa Barbara, and U.S. Bureau 

of Reclamation (USBR). 

Where there are unique datasets generated in one or more of the management areas, the EMA 

consultant has agreed to work together to ensure that any unique data can be shared across the 

basin. If there are data to be shared on a regular basis, the EMA consultant and the WMA and 

CMA consultant team have agreed to work together to develop a common protocol for sharing 

data (e.g., an XML, JSON, or structured Excel file2) through which all three management areas 

can communicate. 

  

                                                        
2 XML (Extensible Markup Language) is a markup language for making documents that are human and machine-

readable, and can contain data structures. JSON is the JavaScript data-interchange format likewise can contain 

data structures. Excel file refers to the common Microsoft Excel document formats of the CSV, XLS (Excel 97-

Excel 2003), XLSX (an XML-based format for 2007), which also can contain data structures. 
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4 DATA SOURCES AND QUALITY 

The existing historical and current water resources monitoring and management programs within 

the WMA will be utilized and incorporated into the DMS as described in the following sections, 

including federal, state, and local programs.  

4.1 Data Sources 

4.1.1 Federal Data Sources 

A key federal source of data will be the USGS, which includes historical groundwater elevations 

and surface water flows. Data are stored electronically in the National Water Information System 

files and are retrievable from the USGS Water Resources website. This dataset is reviewed by 

the USGS and available through well-formatted interfaces, called REST Application Programming 

Interfaces (APIs), which provide data in a structured XML format upon request. Included is 

location information, necessary measurement information3 in addition to the measurement result, 

a description of the measurement being conducted, and the units of measurement. In addition, 

the WMA has numerous USGS hydrogeological studies, whose data will be incorporated in the 

WMA DMS.  

Another federal dataset is from the USBR, which holds the water rights permits for the Cachuma 

Reservoir, located about 35 miles upstream of Lompoc. As part of the conditions of this permit, 

USBR collects monthly groundwater level data along the Santa Ynez River alluvium and within 

the Lompoc Plain. 

4.1.2 State Data Sources 

State of California sources of data include the DWR’s California Statewide Groundwater 

Elevation Monitoring (CASGEM) Program. DWR works cooperatively with local agencies 

(County of Santa Barbara), referred to as CASGEM “Monitoring Entities,” to collect and maintain 

groundwater elevation data in a manner that is readily and widely available to the public through 

the CASGEM online reporting system.4 

The state will be a source for well drilling information. DWR has compiled well completion reports 

for successful and unsuccessful groundwater wells and has made these available online with 

                                                        
3 Additional metadata about the measurement. For water level data, this includes indicators that the measurement 

is impacted by recent or nearby pumping, estimated, etc. For water quality data, this may include method 

accuracy, as well as meaning of non-detect or other “zero” values. 
4 As of 2019, there are four CASGEM wells in SYRVGB: one in the CMA and three in the WMA. The County of 

Santa Barbara is the current source agency for collecting and sending to DWR the groundwater level data for 

both the CASGEM wells and CASGEM voluntary wells. 
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redacted personal information (per CA WAT Section 13752[2])5. These well completion reports 

describe aspects of the installed well and generally include driller well logs that describe the nature 

of the formations encountered while drilling. Because there are over 2,000 wells in the SYRVGB, 

data from wells determined to be “key wells” will be included in the DMS. These key wells are the 

wells which are most useful for assessing the basin. A key well has a known and accurate well 

location (geographically and vertically), depth of the well, availability and completeness of the 

lithological log, availability of geophysical logs, and proximity to other wells or key features. Not all 

wells will be designated as a “key well”. 

Additionally, information about petroleum and gas wells will be retrieved from the California 

Division of Oil, Gas, and Geothermal Resources (DOGGR) database. This dataset includes 

geophysical well logs, generally as an analog PDF rather than in the digital Log ASCII (LAS) format. 

Key wells in this dataset will be identified, and information such as geological horizons and other 

pertinent geologic data will be entered in the DMS. 

These databases will be reviewed, and well sites with useful information will be incorporated into 

the WMA DMS. The State Water Resources Control Board’s water rights database will also be 

queried for information to import into the WMA DMS (e.g., location information). 

For water quality, two additional state databases will be utilized for the WMA DMS, including the  

State Water Resources Control Board Groundwater Ambient Monitoring and Assessment 

Program database and California Environmental Data Exchange Network (CEDEN). 

For climate data, the California Irrigation Management Information System stations in the Santa 

Ynez River watershed will also be utilized in the WMA DMS. This data may also be used for the 

determination of water use in the basin. 

4.1.3 County Data Sources 

The Santa Barbara County Water Agency currently conducts precipitation monitoring and, as of 

Spring 2019, conducts annual groundwater level monitoring that was previously conducted by the 

USGS. Precipitation and groundwater data from the county will be included in the WMA DMS. 

The Santa Barbara County Water Agency provided copies of their staff “field notebook,” which 

documents the water level collection activities. The field documentation was originally developed 

by the USGS and includes various digital images, some of which are photos of wells, scans of 

water level documents such as owner contact information, site sketches, and other notes. As 

appropriate, these data will be incorporated into the DMS. 

                                                        
5 CA WAT Section 13752(b) “[...] the disclosure of a report [...] shall comply with the Information Practices Act 

of 1977 [...]” 
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The Santa Barbara County Department of Environmental Health Services has well records of 

wells that were drilled within the WMA. The data are organized by the Assessor’s Parcel Number. 

These records are in hard copy form and are located at the Department of Environmental Health 

Services  Santa Maria office. Many of the records were digitized as part of the data collection 

effort and are under review for possible inclusion in the DMS. Confidential or personal 

information will be redacted. 

4.1.4 Municipal, Water District, and Other Data Sources 

Data obtained from the WMA member agencies will be imported into the WMA DMS. This 

includes hydrogeologic data from the City of Lompoc, Vandenberg Village Community Services 

District, and Mission Hills Community Services District. In addition, available groundwater data 

from the SYRWCD and the Vandenberg Air Force Base will be obtained and imported into the 

WMA DMS. Data that are confidential will not be included in the WMA DMS. 

SYRWCD records are expected to be the primary source of groundwater pumping data, as water 

users in the WMA and CMA have been required to report groundwater pumping on a bi-annual 

basis since start of the water supply reports in the 1979. The effort will be in digitizing many of 

these historical paper records.  

4.2 Data Quality and Quality Control Plan 

The SGMA GSP Regulations Section 354.44 (c) states that “Projects and management actions 

shall be supported by best available information and best available science.” The above sources 

constitute the “best available information” for the WMA that is consistent with scientific and 

engineering professional standards of practice.  

Data will be evaluated for validity and acceptable use for the GSP preparation. Data compilation 

and review will identify potential data gaps or unacceptable levels of uncertainty, which may 

facilitate focused discussions with the WMA GSA. When different sources of data have different 

values for the same parameter (i.e., well location or land surface elevation), a source and 

comments data field (column) will be associated with the current value. 

Initially, all data will be collected and imported into the WMA DMS. Sites will be reviewed and 

screened in a three-tiered process for the purposes of potential inclusion in the WMA Monitoring 

Network. Sites in the Monitoring Network will be shared with the other two management areas: 

Tier 1: Data Meets All Criteria for Inclusion in the GSP 

Tier 1 data will be used in the future monitoring program for the WMA GSP. These data meet 

all the compliance criteria outlined in the SGMA regulations for inclusion in a SGMA Monitoring 

Network (i.e., SGMA GSP Regulations Section 352.4). Measurable objectives and minimum 
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thresholds will be established as part of the evaluation of the SGMA sustainability indicators. Data 

will be field validated for inclusion in the WMA Monitoring Network. 

Data evaluated as part of the Tier 1 review will be included in the DMS. This tier of data will be 

shared with the other management areas as part of intra-management area coordination agreement.  

Tier 2: Meets Partial Criteria – May or May not be included in the GSP  

Data that do not meet all the criteria for inclusion in the WMA GSP monitoring network may be 

useful in developing the hydrogeologic conceptual model. For example, if a well has a significant 

amount of historical water level data but lacks well casing or total depth information, or 

conversely, if a well has a lithological well log available but no historical water level data, these 

wells can still be used to develop the hydrogeologic conceptual model. Because SGMA GSP 

Regulations Section 352.4 (c) (3) states, “Well information used to develop the basin setting shall 

be maintained in the Agency’s data management system,” these additional wells are an important 

part of the WMA DMS. 

Wells and surface sites that are identified in this tier of the process will be included in the DMS, 

but professional judgment will be used as to the relevance and usefulness of these data for the 

GSP. This tier of data may or may not be included as part of intra-management area coordination 

with the CMA and EMA. 

Tier 3: Minimum Criteria – Not for Inclusion in the GSP 

Data that do not meet the criteria for the WMA GSP (Tier 1) or have no useful information (Tier 

2) will be included in Tier 3. As a default, this tier of data will be “turned off” (i.e., not visible) in 

the DMS but will be held in the DMS in case additional information is obtained in the future that 

would change the tier classification of the data.  A low amount of effort will be employed on 

these sites, and wells as part of this layer will generally be excluded from intra-management area 

coordination with the CMA and EMA. 
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5 USER ACCESS 

Users will primarily access the DMS through a web application; users will be assigned specific 

roles and given specific permissions to access the DMS. The web interface will require the 

user to access the DMS through a modern web browser; older browsers may provide less or 

no functionality. 

5.1 Allowed Users 

Development and use of the DMS is for the development and implementation of the GSP on 

behalf of the WMA GSA. It is intended that staff of the WMA GSA committee will have access 

to the DMS, as will the consultant team working for the WMA GSA committee. 

Management Area  GSA Agencies 

 

 
 

 City of Lompoc 

 Vandenberg Village CSD 

 Mission Hills CSD 

 Santa Barbara County Water 
Agency 

 Santa Ynez River Water 
Conservation District 

 

 
 

 City of Buellton 

 Santa Barbara County Water 
Agency 

 Santa Ynez River Water 
Conservation District 

5.1.1 Administrative Access 

A selected staff member from one of the WMA GSA Agencies will have administrative access 

rights. Administrative access allows for adding, removing, and editing web user permissions, and 

the ability to upload and remove documents and data. 

5.1.2 Staff and Other User Access 

Identified staff from WMA member GSAs will have general access to view documents and data, 

including direct access to the map server. Documents and data may be restricted by management 

area or agency. Information that forms the eventual Monitoring Network to be submitted to 

DWR will be available to all staff.  Other access may be granted as approved by the GSA 

Committee 



 

 

WMA Data Management Plan 

    
 19 

5.2 Login Procedures 

Access to the DMS will be controlled through a username and password login system with a 

username having a specific defined role on the website; each role has specific defined privileges 

to access data or conduct limited administrative actions. 

In most cases, the user’s registered email can be used in lieu of the username. User information 

will be set to automatically populate the username and login information by default. To protect 

web user passwords if the DMS is ever compromised, web user passwords will be stored as 

encrypted hashes. 

5.2.1 Account Recovery 

The DMS includes automated retrieval of account access if username and/or passwords are 

forgotten. The application will email the web user to the email address on file, sending a recovery 

link that will allow the user to reset their password and regain access the DMS. This feature 

requires the web user to maintain control of their email account. 

5.3 Queries 

As described in Chapter 3, access through to the underlying MySQL-compatible database is 

mediated through the PHP programming. 

DMS data in the database is generally accessed through two approaches: a well/site-specific 

approach or a data source approach.  

5.3.1 Site-Specific Query 

The site-specific approach has the user identify the data, well, or surface site of interest. The 

location of interest is selected by the user either through a map interface or through pages with 

a search and list features. Data are then provided about that well or surface site. 

Well or site information may include well properties, images of the well or well log, geophysical 

logs, or time-series data (e.g., production, water level elevation, or depth to water) pulled from 

various databases. 

This site-specific approach allows for additional insights to be provided to the user, such as the 

land surface at the site, well perforations, and relationship between water level depth and water 

level elevation at that well. 

If public access is granted by the GSA committee, that access will be restricted to protect private 

or confidential information. Geospatial location information (e.g., particular well locations) may 
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be truncated and/or randomized through this interface to de-identify personal or private 

information. 

5.3.2 Data Source Approach 

This approach has the user navigate to a page for each specific source of data. This includes 

groundwater level data and water quality, geophysical, well construction, surface water, and other 

data. The page consists of a map showing the sites the data were collected from, a list of sites, 

and the available data at each site.  The user can select data either through the map or through 

the list, and can easily compare several sites for the given source. Using the interface, the user 

can compare one or more datasets to established thresholds, limits, or other criteria established 

by the GSA, state, or federal agency. 

The way data will be viewed will be further developed as various datasets are incorporated into 

the DMS. 

5.3.3 Mixed Graph Approach 

This graphing feature allows pulling together two or more datasets that are not necessarily 

related by location or source of data. An example of this would be stream gage and depth to 

groundwater data, surface water and groundwater data, and water quality data. The DMS will 

include a search feature for identifying what datasets are available. 

5.3.4 Library Search 

The library currently provides several ways to search the metadata, including by title, year, 

and keywords. 

5.4 Data Export 

5.4.1 Water Data Export 

All available graphs currently have a data export feature that exports the data queried in the graph 

to a Microsoft Excel file, in addition to providing download options into various image formats. 

5.4.2 Library Metadata Export 

The library functions include export features to a set of selected citation manager formats, 

including RIS, Microsoft Word XML, and BibTeX. 

Citation management software is used in track works cited or used in the document and 

formatting to match specific bibliography and citation styles. Using citation management software 

is a best practice when writing for a publication, as various publications generally specify a 

bibliography and citation style such as the Chicago or MLA. 



 

 

WMA Data Management Plan 

    
 21 

5.4.3 Library Document Download 

Individual PDFs can be downloaded directly through the web interface. The DMS supports full 

pause and resume download functionality. The pause and resume feature on the server requires 

that the client software supports the HTTP range request, a feature that is available in all modern 

web browsers.6 

5.5 Data Import 

5.5.1 Library Data Import 

Certain user roles allow editing of the library metadata, as well as uploading and deleting PDFs 

through the web user interface. 

5.5.2 Water Data Import 

Currently, the ability to import water data is limited to the DMS administrators. Some datasets 

that originate from third parties with published APIs (e.g., the USGS data through National Water 

Information System) may be automatically fetched and updated on a scheduled basis. 

Additionally, if telemetry is deployed, the DMS may be configured to accept specific push 

requests, and DMS scripting can be configured for automated pull requests. 

5.6 Annual Reports and Monitoring Network 

SGMA Section 10728 on Annual Reporting by the GSA to DWR states: 

“On the April 1 following the adoption of a groundwater sustainability plan and 

annually thereafter, a groundwater sustainability agency shall submit a report to 

the department containing the following information about the basin managed 

in the groundwater sustainability plan: 

(a) Groundwater elevation data. 

(b) Annual aggregated data identifying groundwater extraction for the preceding 

water year. 

(c) Surface water supply used for or available for use for groundwater recharge 

or in-lieu use. 

(d) Total water use. 

(e) Change in groundwater storage.” 

                                                        
6 Browser support for the HTTP Range request: https://developer.mozilla.org/en-

US/docs/Web/HTTP/Headers/Range#Browser_compatibility, accessed 2019-08-15. 
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The WMA DMS will be the primary tool used to compile these data each year for the annual 

report. The WMA DMS will contain the sites used in the WMA Monitoring Network (Section 

2.2). The DMS is planned to automate the generation of the tables and figures for the annual 

report. The output from the DMS will be constructed to easily input to the DWR GSP submittal 

tool, which includes the process for the annual monitoring report submittal.  
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6 ADMINISTRATION 

The DMS platform is built on top of a LAMP web stack, and depending on the administrative task, 

administration requires interaction with different portions of the stack, and different access levels. 

Some web user roles have limited ability to access or administer parts of the DMS platform; most 

administration tasks on the DMS will be conducted by the consultant team. 

6.1 Security 

Security covers several topics and concerns related to malicious actions such as damaging the 

system, intercepting information, denying access to the system, falsely spoofing the system, or 

using the system to cause damage to others. Since the DMS is expected to be connected to the 

internet, there are expected to be constant low-level attacks. A general defense-in-depth strategy 

has been employed. 

6.1.1 Linux User Access Limitations 

Currently the DMS firewall allows only specific whitelisted IP addresses to connect to the 

SFTP/SSH port (22) as the root user. This denies potential access to the thousands of daily 

attempted unauthorized logins. 

General SFTP (port 22) user access can be granted to provide a secure way to share data. SFTP 

access spaces are in a chroot jail7 and are denied shell access in order to limit the amount of 

potential damage from inappropriately disclosed usernames and passwords. 

6.1.2 Database Access Limitations 

Access to the database is not directly available to remote users through the standard MySQL 

port (3306) for direct login. All access must be from the local server (e.g., from PHP) or from a 

Linux user logged-in through an encrypted connection. This limits the potential for unencrypted 

data to be intercepted. 

This is enforced at several levels. At the MySQL database level, all users are required to login 

from the localhost, additionally the server firewall blocks all incoming connections to that port. 

6.1.3 Database Access User Levels 

Access to the database is limited through a series of database users, each with specified user privileges 

allowing for certain actions on the database, as well as unique passwords. The DMS web interface 

communicates with the database using the least privileged user level in each instance. 

                                                        
7 Term meaning setting an apparent root directory. Users and processes cannot identify files outside the root 

directory, and so this has the effect of disallowing access to any files outside of the specified directory tree, 

separately from any file permissions-based restrictions. 
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6.1.4 Software Database Protection 

The DMS web interface has been programmed with an understanding of the potential for SQL 

injections. Strategies employed to limit this attack vector include input sanitation and 

parameterized SQL queries, as well as using connections with limited privileges. 

6.1.5 Map server Access Limitations 

The map server runs through the Apache web server, but access to the map server is intentionally 

limited so all access is from the local server (e.g., the PHP program). The primary reason for this 

limitation is to limit potential denial of service attacks against the DMS server, as the map server 

can be resource intensive. 

In addition, the PHP program provides additional checks that the web user has logged in, as well 

as additional cache support enabling an overall faster experience for the web user. 

6.1.6 Web User Password Protection 

Strong passwords are encouraged for all web users of the DMS by providing examples of strong 

passwords and by providing calculation of the information density of the proposed password. 

User passwords are partially protected by a several second time out when incorrect passwords 

are entered, limiting the rate at which web passwords can be tested by a potential attacker. 

As described in Section 5.2.1, an automated account recovery is provided. This automated 

recovery emails a recovery URL to the email address on file. This recovery URL is a random, 

time-sensitive, unique URL. This method of account recovery relies on the user securing and 

maintaining control of their associated email account. 

6.2 Administration 

Generally, administration of the database and DMS is to be primarily conducted by the WMA 

consultant team. 

6.2.1 Web user Access and Roles 

Web user roles and access privileges can generally be modified through the web interface, if the 

web user has been granted administrator role privileges. In addition to consultants, staff members 

from the lead agency (SYRWCD) are expected to have administrator privileges (Section 5.1.1). 

Otherwise, user privileges can be directly altered by modifying the database. 

6.2.2 Database Administration 

Currently, database administration requires a connection to the server (a Linux user login), as 

well as username and password for the database user with the required privileges for the 

administration task. A web user role with database administration through the web interface may 

be developed if needed. 



 

 

WMA Data Management Plan 

    
 25 

6.2.3 Other Data Administration 

Administration of the non-database data (e.g., well and surface site images, or GIS data) will be 

performed by the WMA consultant team. This requires modifying files in specific locations or 

modifying configuration files in the case of the map server.  

These modifications require access to the primary Linux user. A web user role with a file manager 

administration through the web interface may be developed if needed. 

6.2.4 Server Administration 

Administration of the server (root access) will be performed by the WMA consultant team. Server 

administration requires the appropriate password and connection from a whitelisted IP address. 
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7 SUMMARY 

This Data Management Plan describes both the proposed content and structure for the DMS that 

will meet the statutory requirements under SGMA. Data for the WMA will now be collected, 

reviewed, stored, and will be made available as described in this document; however, this plan 

will be amended based on ongoing needs of the WMA in developing the GSP.  

The plan includes a discussion of the general architecture of the DMS, including aspects of the 

software to be used and strategies for incorporation of various types of data. As described, the 

DMS uses open source software for most of the architecture components. The plan identifies 

how all data types (e.g., GIS data and reports) will be handled in the DMS.  

The plan discusses the expected sources of relevant data (e.g., federal, state, county, local, 

municipal) and how they will be collected for inclusion into the DMS. There is an identification 

of a tiered scheme for data collection and verification efforts, in order to focus efforts on higher 

impact data. 

The plan also includes a general description of the web interface and access to the data stored 

within the system, and also outlines a process for exporting and importing various datasets into 

the system. 

Finally, more details are provided with regards to various administration concerns, security steps 

taken to protect the system, as well as various ways in which administration of the system is 

planned. 

The next step in the DMS process will be the continued population of the various datasets as 

outlined in this plan for the data compilation effort.  

As the data compilation effort and population nears a completion, a technical memorandum will 

be produced to describe the data compilation effort as completed, including the data collected 

and sources. The technical memorandum will also provide updates and significant changes to the 

functions of the web based DMS. 
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DRAFT TECHNICAL MEMORANDUM 
2171 E. Francisco Blvd., Suite K • San Rafael, California • 94901 

TEL: (415) 457-0701   FAX: (415) 457-1638   e-mail: milesm@stetsonengineers.com 
 

 
TO: GSA Agency Staff 

WMA Committee 
CMA Committee 
 

DATE: May 5, 2020 

FROM: Stetson Engineers JOB NO: 2710/11 - Santa Ynez 
SGMA 

RE:    DRAFT Phase I Data Compilation for the Santa Ynez River Groundwater Basin 
Data Management System (WMA and CMA) 

INTRODUCTION 
This memorandum describes the first phase of data compilation collected and entered in to the 

data management system (DMS) developed for the Santa Ynez River Valley Groundwater Basin 

(SYRVGB) Western Management Area (WMA) and Central Management Area (CMA).  This is 

a first step in developing and implementing a Sustainable Groundwater Management Act 

(SGMA) plan for these portions of the SYRVGB.  It is anticipated that there will be additional 

phases of data that will be entered into the DMS.  After each phase of data entry, this 

memorandum will be updated. 

 

A description of the DMS was provided in the Data Management Plan (DMP), which included 

overall goals of the DMS, a description of the DMS platform, and how this addresses the needs 

of SGMA.  This memorandum provides a snapshot view of data collected and entered into the 

DMS as of March 2020. 
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DATA COLLECTION GOALS 

Different types of geologic and hydrogeologic data are required to prepare a Groundwater 

Sustainability Plan (GSP) that is compliant with the Sustainable Groundwater Management Act 

(SGMA) of 2014.  Data from Federal, State and Local agencies as well as private well owners 

were collected with the goal to prepare parts of the GSP including: 

 

1. Description of the basin, and basin characterization; 

2. Development of the preliminary water budget for the basin 

3. Preparation of the hydrogeological conceptual model. 

a. Development of three-dimensional (3-D) geological visualization tool.” 

4. Development of a groundwater flow model. 

a. Calibration of the groundwater model, to historical groundwater levels. 

5. Evaluation of additional data needs or data gaps; 

6. Data monitoring and recording relative to SGMA evaluation criteria and project and 

management goals.  

a. Chronic lowering of groundwater levels indicating a significant and unreasonable 

depletion of supply if continued over the planning and implementation horizon. 

b. Significant and unreasonable reduction of groundwater storage. 

c. Significant and unreasonable seawater intrusion. 

d. Significant and unreasonable degradation of water quality. 

e. Significant and unreasonable land subsidence. 

f. Depletion of interconnected surface water and groundwater that has significant and 

unreasonable adverse impacts on beneficial uses of the surface water. 

DMS UPDATES  
 

The DMP was made Draft Final on February 18, 2020.  There have been several updates and 

improvements to the DMS since the last revision of the DMP.  These include the following 

added features:  

 Direct connection to the map server for GIS desktop programs including ArcGIS and 

QGIS for authorized users was added to the DMS.  Previously users were required to use 

a web browser to access data hosted through the map server.   
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 A new “entity at a glance” feature was added which summarizes information from a 

single agency or other entity associated with the GSAs. 

 Modifications to email system for user notifications to improve email deliverability.  This 

included additional DNS and other configurations to meet requirements of “anti-spam” 

filters and unique requirements such as the plain-text requirement for .mil email 

addresses. 

 New feature that allows users to see how they’ve used the site, listing how many times 

they have logged over the last month, last six months, and all time. 

SUMMARY OF DATA ON DMS 
 

The focus of Phase I of data collection was geologic and hydrogeologic data which include direct 

measurements from agencies that monitor their respective groundwater systems.  This data 

includes well locations, static groundwater level data, and groundwater pumping or production 

data.  The following tables list data sets that were uploaded to the DMS. 

GROUNDWATER LEVEL DATA 

Type Summary Range Sites Records Description 

Monthly City of 
Buellton 

January 2003-
March 2019 

4 290 
Static water level reads from the City 
of Buellton. 

Monthly City of 
Lompoc 

March 1964-
June 2008 

10 3,504 
Static water level reads from the City 
of Lompoc provided as part of the 
HCI model. 

Monthly USBR 
October 1972-
December 2019 

58 38,556 

Groundwater elevation data reported 
in the USBR Cachuma project 
monthly reports.  Data was converted 
from NGVD29 to NAVD88, and 
includes source NGVD29 data. 

Monthly Vandenberg 
Village CSD 

July 1959-
October 2019 

9 2,194 
Static water level reads from 
Vandenberg Village CSD. 

Semiannual USGS NWIS 
January 1940 - 
June 2019 

2,150 76,712 
Groundwater data available from the 
USGS NWIS (entire Santa Ynez 
Valley). 

Semiannual 

County of 
Santa Barbara 
Water 
Agency 

March 2019 – 
October 2019 

113 150 

Groundwater elevation data provided 
by the County of Santa Barbara Water 
Agency.  CASGEM data is a subset of 
this. 
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GROUNDWATER PRODUCTION DATA 

Type Summary Range Sites Records Description 

Daily City of 
Buellton 

August 2007-
December 2017 

4 12,300 
Pumping records from the City of 
Buellton. 

Monthly City of 
Lompoc 

March 2003-
December 2013 

11 4,456 
Pumping records from the City of 
Lompoc provided as part of the HCI 
model and updates. 

Daily Vandenberg 
Village CSD 

July 2005-June 
2019 

3 10,027 
Daily pumping from Vandenberg 
Village CSD. 

Monthly 

DWR - 
Public Water 
System 
Statistics 

January 1994-
December 2018 

9  1,368 
Production records by public water 
system reported to DWR Water Use 
and Efficiency Branch. 

 

Daily groundwater production data is generally provided through the DMS interface as monthly 

totals. 

GROUNDWATER QUALITY DATA 

Type Summary Range Records Description 

Various Waterboard 
GAMA 

April 1911- 
October 2019 

22,312 
Selected water quality (TDS, Chloride, Sodium) 
from GeoTracker GAMA compilation.  Includes 
areas in the EMA. 

 

The above water quality data are in the database but are not available through the interface at this 

time. 

GEOSPATIAL DATA 

Type Summary Presented Description 

Management 
Area 

Project Extents GeoJSON 
Extents as posted to California Department of Water 
Resources.  Based on Buellton 118 Update 2018 basin 
boundaries. 

SYRWCD 
Annual Report 

Groundwater 
Divisions 

GeoJSON 
Extents of key groundwater basins as reported in the 41st 
Santa Ynez Annual Report. 

SYRWCD 
Annual Report 

Wells GeoJSON 
Locations of wells as reported in the 41st Santa Ynez 
Annual Report. 

Committee SYRWCD GeoJSON 
Extents of SYRWCD developed from the county 
surveyor in 2012. 

Committee Lompoc GeoJSON Extents of City of Lompoc. 

Committee 
Vandenberg 
Village CSD 

GeoJSON Extents of Vandenberg Village CSD. 

Committee Mission Hills CSD GeoJSON Extents of Mission Hills CSD. 
Committee Buellton GeoJSON Extents of City of Buellton. 
Committee Solvang GeoJSON Extents of City of Solvang. 
Committee ID#1 GeoJSON Extents of Improvement District No. 1. 
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Type Summary Presented Description 

General 
Location 

Streets 
Map Server 

(vector) 

Roads for the County of Santa Barbara.  Data was 
included with the County of Santa Barbara Parcel Data 
received in June 2019. 

General 
Location 

Railroads 
Map Server 

(vector) 
Railroad lines of the US sourced from the 2018 
TIGER/Line, a product of the US Census Bureau. 

Topography Topographic 
Contours (USGS) 

Map Server 
(vector) 

USGS 1:24,000 scale contours for 1 Degree Quadrangles 
of Santa Maria West, and Santa Maria East.  Sourced 
from the USGS from 7.5-minute contour maps. 

Topography Digital Elevation 
Model 

Map Server 
(raster, 

rendered as 
hillshade) 

Combined from three sources: 
1) 1m sourced from NED, covering the entire CMA, 

and the WMA (except portions of Burton Mesa). 
Survey from 2018-2019. 

2) 5m sourced from NOAA, covering the entire CMA 
and WMA.  Source date in 2002. 

3) 10m Digital Elevation Model (DEM) at 1/3 Arc-
Second Resolution, downloaded from USGS 
National Map.  Regional coverage of the 1 Degree 
Quadrangles of Santa Maria West, and Santa Maria 
East.  Source date in 2008. 

Surface Water Watersheds / 
Hydrologic Units 

GeoJSON 

The Watershed Boundary Dataset (WBD) is a seamless, 
national hydrologic unit (HU) dataset developed by the 
USGS.  Longer hydrologic unit codes (HUC) indicated a 
smaller watershed area.  These are the HUC8 “Subbasin,” 
HUC10 “Watershed,” and HUC12 “Subwatershed.”  
Sourced from the USGS. 

Surface Water Hydrography 
Map Server 

(vector) 

The National Hydrography Dataset (NHD) represents the 
water drainage network of the United States with features 
such as rivers, streams, canals, lakes, ponds, coastline, 
dams, and streamgages.  Sourced from the USGS. 

Survey 
Information 

Estimated 
Township/Ranges, 
Sections 

Map Server 
(vector) 

California Department of Water Resources Section fill.  
Township / Range dissolve.  Sourced from Well 
Completion Report Map Application, downloaded in 
2019.  Note, “official” BLM Cadastral Survey Program 
does not include Mexican Land Grants, which are 
majority of the WMA and CMA. 

Survey 
Information 

Mexican Land 
Grants 

GeoJSON Territory granted as part the Mexican Rancho system. 

Survey 
Information 

County of Santa 
Barbara 

Map Server 
(vector) 

Parcels extents as provided by the County of Santa 
Barbara as of June 2019. 

Reference Vandenberg AFB GeoJSON 
Extents of Vandenberg AFB developed from the County 
of Santa Barbara parcel data, as received in June 2019. 

 

In addition, to the above listed geospatial datasets, the DMS database includes specific site 

location information in the well table, surface water table, and USGS location table which are 

used to index the data tables such as water levels, water production, and water quality. 

GEOLOGIC MODEL GEOSPATIAL DATA 

Development of the hydrogeologic conceptual model included the review and compilation of 

production and monitoring well logs, and lithological logs from a variety of sources including 
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Department of Water Resources (DWR) and the County of Santa Barbara Department of 

Environmental Health Services (EHS).  The locations of available wells and boreholes were 

uploaded to the DMS.  Wells and well logs were selected to be uploaded based on a twofold 

approach to evaluate the usefulness of each log as follows: 

 

1. Identify and download available well logs for the basin from DWR.  DWR organizes 

well logs by sections.  Locations of deeper wells were identified, based upon information 

from the logs, and the lithology was determined.  There are 497 “deeper” wells identified 

in the basin.  The data from these wells are stored in a specific GIS layer specific to the 

deeper DWR wells. 

 

2. Identify and download available well logs for the basin from the Santa Barbara County 

Environmental Health Services (EHS).  EHS organizes well logs by parcel number.  

Wells for the CMA and WMA parcels were selected from the EHS files for the entire 

County.  To limit the potential for duplicates, only parcels without a DWR well log were 

reviewed.  There are 334 wells stored in a specific GIS layer specific to the EHS wells  

 

LINKED GEOSPATIAL DATA 

In addition to the geospatial data that are hosted on the DMS server, the DMS links to external 

geospatial data hosted by third parties.  Third-party data by nature are not controlled or managed by 

the DMS, so availability may be subject to change.  Data may be temporarily cached on the 

SYWATER server. 

 

Type Summary Presented Description 

Geologic Map 
Geologic map 
mosaic. 

Cache 
Mosaic of geological maps provided by the USGS 
National Geological Map Database (NGMDB). 

Crop Map 
Crop 
Classification. 

Cache 
DWR provided crop classification and land use for the 
2016 main season agricultural season. 

Hillshade USGS Hillshade Link 
Supplied by the USGS “The National Map.”  Hill shade 
features only. 

Hillshade Color Hillshade Link 
Supplied by Stamen Design.  Hill shading using quasi-
natural vegetation colors. 
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Type Summary Presented Description 

Orthoimagery NAIP 2012 Cache 

NAIP1 images from 2012 sourced from California 
Department of Fish and Wildlife images.  Most recent 
complete imagery for the basin: More recent NAIP from 
2014, 2016, and 2018 do not include portions of the 
WMA related to Vandenberg AFB. 

Orthoimagery NAIP 2018 Cache 

Natural color imagery sourced from California 
Department of Fish and Wildlife images from 2018.  
Does not include portions of the WMA related to 
Vandenberg AFB. 

Orthoimagery 
Color Infrared 

NAIP 2018 CIR Cache 

Color infrared sourced from California Department of 
Fish and Wildlife images from 2018.  Color infrared is 
used to identify vegetation.  Does not include portions of 
the WMA related to Vandenberg AFB. 

Orthoimagery NAIP 2010 Link 
Sourced from California Department of Fish and Wildlife 
images from 2010. 

Orthoimagery NAIP 2009 Link 
Sourced from California Department of Fish and Wildlife 
images from 2009. 

Orthoimagery NAIP 2005 Link 
Sourced from California Department of Fish and Wildlife 
images from 2005. 

Topography Map 
USGS 
Topography 

Link 
Supplied by the USGS “The National Map.”  Combined 
map showing roads, topographic contours, hill shade, and 
other map features. 

Road Map Open Street Map Link 
Supplied by Open Street Map.  Community based 
mapping project. 

 

LIBRARY OF REPORTS 

The consultant team reviewed available documents from a variety of sources including local 

agencies, state, federal and local entities.  As of January 23, 2020 there are 184 report entries 

related to the Santa Ynez groundwater basin.  Documents were sourced from the following list of 

report repositories. 

 Stetson Engineers physical and electronic libraries. 

o Including all Santa Ynez River Water Conservation District Annual Engineering 

and Survey Reports 

 Santa Ynez River Water Conservation District physical and electronic libraries. 

 Other documents as provided by the GSA Committee Agencies. 

                                                           
1 National Agriculture Imagery Program (NAIP) are captured by the US Department of Agriculture (USDA).  It 
consists of periodically acquired imagery at one-meter resolution, with an accuracy of six meters of ground control 
points.  In most cases only natural color imagery is used and provided. 
 
Natural color imagery means the color as presented matches the electromagnetic spectrum that was recorded, so the 
result image approximates what would be observed by a human observer.  This is opposite of pseudo-color such as 
color infrared where the recorded data for some range of electromagnetic spectrum is mapped to each of the red, 
green, and blue color channels 
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 Reference documents gathered by Tim Durbin in development of historical City of 

Lompoc groundwater model and model update. 

 USGS online publications warehouse, and map locations. 

 DWR libraries 

o Urban Water Management Plans 

o DWR Bulletins 

 General Plans 

 County of Santa Barbara Reports (Groundwater Reports) 

 

FUTURE DATA PHASES 

It is anticipated that there will be the additional future updates as additional data is provided and 

processed. 

ADDITIONAL AGENCY DATA 

GSA member agencies may provide additional data including pumping and water levels.  The 

Santa Ynez River Water Conservation District is digitizing historical groundwater pumping data 

from its paper archive files once compiled, this data will be uploaded to the DMS.  

GSA member agencies may provide additional water quality data.  The current water quality data 

from the Waterboard GeoTracker GAMA is a compilation of water quality from Federal and 

state of California sources, which includes data that all public water agencies submit to the State.  

Once compiled the additional water-quality data will be uploaded to the DMS. 

 

Data used to develop the water budget (not including groundwater data) will be uploaded to the 

DMS.  This includes USGS gaged surface flows, Santa Barbara County precipitation data, and a 

summary of imported water by the Central Coast Water Authority. 

COMPLETED GROUNDWATER MODEL AND WATER BUDGET 

Developing the groundwater model and water budget may result in the identification of 

additional data sources which could be used in other components of the GSP.  These additional 

data will be reviewed for potential inclusion in the DMS. 
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In addition some components of the model or model outputs as may also be uploaded to the 

DMS.  Examples could include the 3D visualization model and numeric groundwater model 

output, which may include modeled water levels for selected time periods. 

ONGOING FIELD WORK AND DATA COLLECTION 

Data collected from field efforts will be reviewed and incorporated into the DMS as appropriate.  

Anticipated field work includes a surveying effort to verify measuring point elevation and 

special location accuracy.  These survey data are required to meet SGMA standards and will be 

used for tracking land subsidence, water quality sampling, and future monitoring well installation 

projects.  There will also be an Aerial Electro-Magnetic (AEM) survey of the CMA and WMA, 

which will inform and update the Hydrogeologic Model of those areas.  Data from the AEM 

survey will be uploaded to the DMS. 
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1. INTRODUCTION

This technical memorandum is prepared as part of the hydrogeologic conceptual model (HCM) 
for the Western and Central Management Areas (WMA and CMA, respectively) Groundwater 
Sustainability Agencies1 (GSAs) within the larger Santa Ynez River Valley Groundwater Basin 
(SYRVGB). This technical memorandum focuses on the geologic units within the SYRVGB, and 
the subsurface geologic model built to visualize those units. The aquifer characteristics of these 
units are then considered in a separate study which correlates principal aquifers within the basin. 
This technical memo describes the modeled geologic units and existing literature that identifies 
the water-bearing tendency of each unit but does not include an in-depth principal aquifer analysis 
or discussion.  

The HCM is the conceptual understanding of the physical characteristics related to the regional 
hydrology, land use, geologic units and structures, groundwater quality, principal groundwater 
aquifers, and principle aquitards of the WMA and CMA portions of the SYRVGB (basin). 
Understanding the regional geologic setting and structural configuration is integral to conducting 
subsequent technical studies of the basin, including presence, absence and correlation of principal 
aquifers, identification of an appropriate monitoring network, numerical groundwater modeling, 
and identification of projects and management actions in accordance with the Sustainable 
Groundwater Management Act (SGMA). 

A detailed subsurface three-dimensional model of the geologic units and structures (model) that 
comprise the basin was developed from publicly available published reports and data sources from 
the WMA and CMA GSAs. The model is intended for use as a visualization tool to communicate 
the regional geologic setting to the WMA and CMA GSAs, as well as the public, in accordance 
with SGMA. Additionally, the model will be used in concert with the Water Budget and the Data 
Management System to identify potential data gaps within the basin where additional data 

1 This technical memorandum does not include the Eastern Management Area (EMA) GSA within the SYRVGB. 
The EMA GSA is supported by a different consulting team. 
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collection may be warranted. Furthermore, model elements may be exported to support subsequent 
technical studies conducted in the basin for incorporation into a SGMA compliant Groundwater 
Sustainability Plan (GSP), due to the California Department of Water Resources (DWR) in January 
of 2022.  

The remainder of this technical memorandum describes the geologic data and methodology used 
to build the model, including quality control methods implemented at the boundary of the CMA 
and EMA, for alignment with the model built by the EMA consultant team. Representative cross-
sections and maps included as figures in this technical memorandum are derived from the model.  

1.1 REGIONAL GEOLOGIC SETTING 

The regional geology for the basin has been previously described in various publicly available 
reports. The previous reports contain comprehensive studies and descriptions of the geological 
formations in and surrounding the WMA and CMA, herein referred to as the basin, when 
describing the regional geology. The basin is located within the Transverse Range geomorphic 
province of California (Figure 1), which is characterized by east-west striking, complexly folded 
and faulted bedrock formations. The basin is an east-west trending, linear, irregular structural 
depression between rugged mountain ranges and hills within the Transverse Range in Santa 
Barbara County, CA. The basin is bounded by the Purisima Hills on the northwest, the San Rafael 
Mountains on the northeast, the Santa Ynez Mountains on the south, and the Pacific Ocean on the 
west. Primary structural features of the basin include large anticline-syncline pairs. These large 
folds are evident in the rocks and deposits in the lowland between the folded and faulted Santa 
Ynez Mountains on the south and the faulted San Rafael Mountains on the north (Upson and 
Thomasson, 1951). Regional geology is included in a plan view on Figure 2.  

Geologic Formations Within the Basin 

The geologic formations that comprise the water-bearing aquifers are defined as those with 
sufficient permeability, storage potential, and groundwater quality to store and convey 
groundwater. The geologic formations present in the basin are described below under “Geologic 
Formations.” Further discussion of the water bearing characteristics of the aquifers is provided 
under “Aquifers.” Stratigraphic representation of geologic formations included in the model are 
included in Figures 3 and 4. 

Soils 
Although not strictly a geologic formation, soils found in the study area are important in that they 
blanket most of the area, support vegetation, and provide varying degrees of infiltration depending 
on their characteristics.  Soil typically vary with respect to the underlying geologic material. Soils 
underlain by consolidated deposits tend to be clayey loams, whereas soils underlain by 
unconsolidated deposits are typically sandy loams (Hydrologic Consultants, Inc., 1997 and 
references therein). Ultimately, both soils have formed from similar parent material, as the 
unconsolidated deposits are sourced from the erosion, transport and deposition of the underlying 
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and surrounding consolidated deposits (i.e., shales and sandstones) that comprise the surrounding 
mountains and hills (Upson and Thomasson, 1951; Hydrologic Consultants, Inc., 1997).   

River Channel Deposits (Qg) 
Qg occurs within the modern-day Santa Ynez River channel and consists of fine-to-coarse sand, 
gravels, and thin discontinuous lenses of clay and silt (Upson and Thomasson, 1951; Wilson, 1959; 
Miller, 1976; Bright et al., 1992).  The grain size typically decreases along the river’s reach, fining 
towards the ocean (Upson and Thomasson, 1951).  The Qg unit thickness ranges from 30-feet (ft) 
to 40-ft, with observations of localized deposits up to 70-ft thickness 6 miles west of the City of 
Buellton along the Santa Ynez River, however, these deposits are largely indistinguishable from 
the underlying alluvium (Upson and Thomasson, 1951).  The Qg in the geologic model is 
interpreted using the Dibblee geologic map and from borehole data and is generally thought to be 
hydraulically connected to the Qa, described below.  

Alluvium (fluvial-Qa) 
Qa is composed of a coarse sand upper member and a fine sand lower member which have been 
previously described by others (Dibblee, 1950; Upson and Thomasson, 1951; Wilson, 1959; Miller, 
1976; Bright et al., 1992). For the purposes of the geologic model described in Section 1.2 below, 
these units are not differentiated, and the alluvium was modeled as a single lithologic unit.  Qa is 
composed of unconsolidated, normally graded gravel and medium-to-very coarse sand, which 
grades upwards into fine to coarse sand with rare gravels, then fines vertically upwards into fine 
sand, silt and clay (Upson and Thomasson, 1951; Wilson, 1959; Miller, 1976; Bright et al., 1992; 
Fugro Consultants, INC., 2014). The thickness of Qa varies from approximately 30 to 90-ft in the 
Buellton Subarea (Upson and Wilson, 1951) to approximately 170-ft to 200-ft in the Lompoc plain 
(Dibblee, 1950; Upson and Thomasson, 1951; Evenson and Miller, 1963; Miller, 1976; Bright et 
al., 1992).  In sloped areas and drainages, the thickness of Qa varies from less than 10-ft to 50-ft 
(Fugro Consultants, INC., 2014). Qa is the principal source of groundwater in the Lompoc plain 
(Dibblee, 1950; Upson and Thomasson, 1951; Evenson and Miller, 1963; Miller, 1976; 
Berenbrock, 1988; Bright et al., 1992). 

Terrace Deposits / Older Alluvium (fluvial-Qoa) 
Qoa typically consists of unconsolidated to poorly consolidated sands and gravels with common 
silt and clay zones (Dibblee, 1950; Upson and Thomasson, 1951; Miller, 1976; Berenbrock, 1988; 
Bright et al., 1992).  Qoa thickness varies from 0-50-ft (Bright et al., 1992), up to 150-ft (Upson 
and Thomasson, 1951; Miller, 1976; Berenbrock, 1988). Qoa underlies alluvium (Qa) in most of 
the southern Lompoc plain and caps hilltops, benches and upland areas of the Santa Ynez River 
and major tributaries (Upson and Thomasson, 1951; Miller, 1976; Berenbrock, 1988; Bright et al., 
1992). 
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Orcutt Sand (eolian / nonmarine- Qo) 
Qo consists of unconsolidated, well sorted, coarse to medium sand and clayey sand with scattered 
pebbles and gravel stringers (Upson and Thomasson, 1951; Bright et al., 1992). The top of the 
formation is locally indurated in Lompoc Valley and Burton Mesa by iron oxides, whereas the 
basal portion contains well-rounded pebbles of quartzite, igneous rocks, and Monterey chert and 
shale (Dibblee, 1950).  Qo thickness varies from 0-300-ft (Upson and Thomasson, 1951; Evenson 
and Miller, 1963; Bright et al., 1992).  

Paso Robles Formation (Alluvial fans- QTp)  
QTp consists of poorly consolidated to unconsolidated, poorly sorted, gravels, sands, silts and 
clays (Dibblee, 1950; Upson and Thomasson, 1951; Wilson, 1959; Miller, 1976; Berenbrock, 1988; 
Bright et al., 1992; Yates, 2010).  QTp varies in thickness from 2,800-ft in the Santa Ynez subarea 
(Upson and Thomasson, 1951) 6.5 miles west  of the San Lucas Bridge, to 700-ft in Santa Rita 
Valley (Dibblee, 1950; Miller, 1976) and thins westward where it pinches out in the eastern 
Lompoc plain (Dibblee, 1950; Upson and Thomasson, 1951; Miller, 1976). 

QTp yields water to wells throughout the study area (Upson and Thomasson, 1951; Miller, 1976; 
Berenbrock, 1988; Bright et al.,1992) and is the principal water bearing unit in the basin near lake 
Cachuma and in the Santa Ynez uplands (Yates 2010). 

Careaga Sand (marine-Tca undifferentiated) 
Tca yields water and consists of massive, fine-to-coarse sand, with lenses of gravels and fossil 
shells (Dibblee, 1950; Woodring and Bramlette, 1950; Upson and Thomasson, 1951; Wilson, 1959; 
Evenson and Miller, 1963; Miller, 1976). Clay and silt beds are characteristically absent, and the 
uniformity in grain-size and presence of seashells distinguish it from the overlying QTp (Dibblee, 
1950; Upson and Thomasson, 1951).  Tca is often differentiated into the upper coarse sand 
Graciosa Member (Tcag) and the lower, fine sand Cebada Member (Tcac), which have been 
described in literature (Dibblee, 1950; Woodring and Bramlette, 1950; Upson and Thomasson, 
1951; Evenson and Miller, 1963; Miller, 1976; Berenbrock, 1988; Bright et al., 1992).  Tca 
thickness can vary from 450-ft to1000-ft (Upson and Thomasson, 1951), but is typically observed 
between 500-ft to 800-ft thickness in the Lompoc area, surrounding Lompoc hills, and in the 
Buellton area (Dibblee, 1950; Evenson and Miller, 1963; Miller, 1976). The Careaga Formation 
has been previously identified as an important aquifer within the SYRVGB (Hoffman, 2018). 

Aquifers 

Comprehensive studies of the water-bearing aquifers in the basin have been developed and 
published in numerous reports that are listed in the Geologic Data Sources section of this 
memorandum. The aquifers are typically categorized into two categories: Santa Ynez River 
floodplain alluvium and upland deposits formations (referred to in the Lompoc Area as an Upper 
Aquifer and Lower Aquifer) and are described in detail below.  
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Santa Ynez River Floodplain Alluvium – Upper Aquifer 
In the Lompoc Plain, the Santa Ynez River floodplain alluvium is referred to as the Upper Aquifer, 
which consists of Qg, and Qa. It has been divided into 3 parts (Bright et al., 1997) identified as the 
shallow, middle and main zones, described below. 

The Shallow Zone has an average thickness of 50-ft. It is composed of river channel deposits (30-
ft to 40-ft thick) and shallow upper alluvium deposits.  

The Middle Zone is composed of the lower portion of the upper alluvium (moderately permeable 
sand and gravel lenses interbedded with deposits of fine sand, silt, and clay). The interbedded fine 
sand, silt, and clay deposits confine or partly confine the sand and gravel lenses in the western, 
central, and northeastern plains. The thickness of sand and gravel lenses range from 5-ft to 40-ft.  

The Main Zone is located within the lower member of alluvium and consists of medium to coarse 
sand and gravel, separated from the upper aquifer zones by lenses of silt and clay. The Main Zone 
overlays the unconsolidated deposits that form the Lower Aquifer in the Lompoc plain. In the 
eastern and northwestern regions of the Lompoc plain, the silt and clay layers are less continuous 
or absent. As a result, groundwater moves freely between the zones of the Upper Aquifer. In the 
southern plain, the sand and gravel deposits in the main zone are absent. The fine sand deposits of 
the shallow and middle zones are also less continuous or absent (Upson and Thomasson, 1951). 

Upstream of the Lompoc Plain, the Santa Ynez River floodplain alluvium is often referred to just 
as the river alluvium (no zonation).  The thickness of the river alluvium generally averages up to 
70-ft (Upson and Thomasson, 1951). Because this unit overlies consolidated deposits that are non-
water bearing (see Section 1.1.2), the subflow in this unit is considered a part of the Santa Ynez 
River flow and is regulated by the State Water Resources Control Board as part of surface water 
rights. 

Upland Deposits Formations – Lower Aquifer 
In the Lompoc area, the upland deposits formations are referred to collectively as the “Lower 
Aquifer” and consist of undifferentiated Terrace Deposits/Older Alluvium  
(Qoa), Orcutt Sand (Qo) and the Careaga Sand (Tca). These deposits are present beneath the 
Lompoc uplands, the Upper Aquifer through the eastern portion of the Lompoc plain, and Lompoc 
terrace. 

The Paso Robles Formation (QTp) forms the Lower Aquifer beneath the Lompoc uplands and east 
river area of Lompoc plain. The Graciosa and Cebada Members of the Careaga Sand (Tca) are 
present beneath the Lompoc upland and most of the Lompoc plain. However, the Graciosa 
Member generally is absent or unsaturated. Where present, the Graciosa Member of the Careaga 
Sand (Tca) is the main producer of ground water in the Lower Aquifer. 

These same formations (Qoa, Qo, QTp, and Tca) also make up the aquifers in the Santa Rita 
Upland and Buellton Upland. 
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Geologic Formations Surrounding the Basin 

Additional Tertiary-Mesozoic age typically non-water-bearing bedrock units are present within 
and surrounding the basin. These units are important because they contribute to the geologic 
structure (Figure 5) of the basin and define the limits of the water-bearing aquifer units by limiting 
groundwater flow due to limited or non-permeability, reduced or no storage capacity, or poor 
groundwater quality. These constraining bedrock units within and surrounding the basin are 
included in the geologic model described in Section 1.2 and are described below. 

Tertiary-Mesozoic Rocks  
Tertiary-Mesozoic Rocks are consolidated non-water bearing units, all of marine origin. They 
consist of the near-shore marine Foxen, Sisquoc, and Monterey Formations. The Foxen Formation 
consists of light gray or tan massive claystone, siltstone, and/or mudstone (Dibblee, 1950; 
Woodring and Bramlette, 1950; Upson and Thomasson, 1951). The Sisquoc Formation is massive 
to very thin bedded, white diatomite and diatomaceous mudstones, with basal massive fine sands 
(Dibblee, 1950; Woodring and Bramlette, 1950; Upson and Thomasson, 1951). The Monterey 
Formation, primarily known for its vast oil reserves, consists of variably bedded siliceous shale, 
diatomaceous mudstone, porcelaneous shale, chert, phosphatic shale, silty shale, limestone, and a 
basal clay altered tuff (Dibblee, 1950; Woodring and Bramlette, 1950; Upson and Thomasson, 
1951).  

2. GEOLOGICAL MODEL 

2.1 MODEL USE AND INTENT 

The detailed subsurface three-dimensional model was developed as a visualization and 
communication tool to convey the regional geologic setting and confining features of the basin to 
WMA and CMA GSAs, and the public, in accordance with SGMA. Additionally, the model will 
be used in concert with the Water Budget and the DMS to identify potential data gaps within the 
basin where additional data collection may be warranted. Furthermore, model elements may be 
exported to support subsequent technical studies conducted in the basin for incorporation into a 
SGMA compliant Groundwater Sustainability Plan (GSP), due to the California Department of 
Water Resources (DWR) in January of 2022.  

2.2 MODELING APPROACH 

Modeling Software 

The software used for the model is Seequent’s Leapfrog Works (Leapfrog), an industry-standard 
geologic modeling software, designed to view and manage surface and subsurface data, build 
complex geologic models, visualize hydrogeological systems, understand the impact of water use, 
and provide jurisdictional authorities with tools to convey complex topics to the general public 
(Seequent, 2020).  
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Model Domain 

The geologic model domain boundaries (model extent) were selected to encompass the entirety of 
the WMA and CMA, and slightly overlapping the EMA to the east.  Ground surface elevations 
were defined using a combination of publicly available digital elevation models (DEM). Next, 
quantitative measurements for geologic units exposed at the ground surface were imported using 
existing literature and publicly available geologic maps. Contacts between those geologic units 
(surface between two different rock types) were defined as erosional or depositional, as the 
designation augments the model assumptions and subsurface interpolations. Once the contacts 
were defined, the volume between those contacts were filled according to the depositional 
environment, age of the geologic unit, and localized structure to form a complete geologic model. 
The data used to interpolate and interpret the geologic surfaces generated in 3D are described in 
detail in Section 1.2.3. Leapfrog’s interpolation algorithm and manual manipulation according to 
professional judgement were used to adjust surfaces, as appropriate. Structural elements were also 
incorporated from existing literature and publicly available geologic maps. The generated result is 
a detailed subsurface geometric rendering of the geologic contacts presented in the attached cross-
sections. 

Data Quality 

Data quality objectives include verification of alignment with existing literature and available 
geologic maps; and coordination with the EMA GSA and consultant team to review and confirm 
alignment between the modeled CMA/EMA boundary (boundary). To facilitate model alignment 
at the boundary, data review, modeling approach discussion and data sharing was conducted. The 
consultant teams for the CMA and EMA provided boundary data packages for review. Each 
consultant team reviewed the data received, organized and validated the data, then incorporated 
the data into their model to assess modeled boundary alignment. Geologic formations from 
locations were reviewed in both models, confirming assumptions across the boundary.  

2.3 GEOLOGIC DATA SOURCES 

Various publicly available data were sourced for compilation and assessment prior to incorporation 
into the model, described in detail below. 

Borehole Data 

Publicly available well bore and well completion information was obtained from the California 
Department of Water Resources (DWR) online inventory, the Santa Barbara County Public Health 
(CPH) historical paper well records, the Santa Ynez River Water Conservation District, and from 
the California Department of Oil and Gas and Geothermal Resources (CA DOGGR) open file 
report (USGS, 2010).  

The DWR online database consists of redacted well completion reports of varying quality, and 
map locations of varying accuracy. Available well completion reports within the study area were 
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obtained from the DWR online database using the DWR Well Completion Report Map Application 
and incorporated into a secure relational database for the purpose of building the model. Once the 
data were compiled, assessed and validated for their intended use, they were incorporated into the 
DMS prepared for the basin. The available well records are accompanied by a longitude and 
latitude provided by DWR; however, many records are simplified, and locations are centered in 
their respective township and range quadrant, within approximately one square miles of their 
actual location. Well locations were updated manually in GIS software using assessor parcel 
numbers (APN), hand-drawn maps, addresses, and other location information available in the well 
records. 

Available historical County EHS well records were obtained in paper format, the files were 
digitized, and pertinent data was extracted. Well records were evaluated for useful information and 
incorporated as appropriate into the model.  

Additional stratigraphic interpretations from 694 Oil and Gas wells were collected in digital format 
from the (USGS, 2010). The well information was sourced from the CA DOGGR records. These 
wells were originally interpreted to model the Santa Maria Basin and provide depositional trends 
and structural evolution of the basin.  

In total, 916 well records were used from the study area there to build the model, including 349 
DWR, 396 CPH, and 171 CA DOGGR well records. Of the total well records used, 518 well 
records are within the WMA and 221 are within the CMA. The geologic formations were 
transcribed from the DWR and CPH well logs for import to the geological model while 
interpretations from CA DOGGR were imported as interpreted. 

Surface Topography 

DEMs were used to provide a best estimate for ground surface elevation across the model domain. 
The primary DEM is based on USGS’s recently released regional FEMA LiDAR surveys related 
to 2018 post-fire surveys. This DEM was collected at 1-meter accuracy and represents a bare earth 
surface with trees and features removed. USGS standard 1-meter DEMs are produced exclusively 
from high resolution light detection and ranging (LiDAR). In areas where a 1-meter accuracy DEM 
is not available a 1/3 arc-second equivalent (approximately 10-meter accuracy) used instead.   

All DEMs were sourced from the National Map (TNM) via the USGS.  

• U.S. Geological Survey, 20190930, USGS NED one-meter x75y384 CA SoCal Wildfires B4 
2018 IMG 2019: U.S. Geological Survey. 

• U.S. Geological Survey, 20190924, USGS 13 arc-second n35w121 1 x 1 degree: U.S. 
Geological Survey. Sources for Descriptions of Geological Formations 

Surface Geology 

i The model is composed of publicly available geologic data from the Unites States 
Geological Survey (USGS).  Interpreted surface geology was publicly accessed via the 
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USGS Mapview database tool. Surface geology is comprised from the following USGS 
Quadrangles: 

• CMA: Solvang and Gaviota Quadrangle, Zaca Creek Quadrangle, Santa Rosa Hills and 
Sacate Quadrangle, and Los Alamos Quadrangle. 

• WMA: Lompoc Hills and Point Conception Quadrangle, Point Arguello and Tranquillon 
Mountain Quadrangle, and Lompoc and Surf Quadrangle. 

Subsurface geology was partially interpolated using surface contacts of geologic units, as well as 
structural data (dip and dip azimuth) present in each quadrangle. Subsurface geology was 
extrapolated from a combination of surface contacts and structural data points from the geologic 
quadrangle using Leapfrog software. 

The major formations shown in Figure 2 are described in Section 1.1 and included in the attached 
stratigraphic columns (Figures 3 and 4).  

Descriptions of Geological Formations 

There have been numerous investigations of geological formations of the basin by others in the 
past, some of which date back to the 1940s. Some of the more comprehensive reports for this area 
include the following:  

• Geology of Southwestern Santa Barbara County, California: Point Arguello, Lompoc, Point 
Conception, Los Olivos, and Gaviota Quadrangles (Dibblee, 1950) 

• Geology and Ground-Water Features of Point Arguello Naval Missile Facility Santa 
Barbara County California (Evenson and Miller, 1963) 

• Geology and Paleontology of The Santa Maria District California. USGS 222 (Woodring 
and Bramlette, 1950) 

• Evaluation of Ground-Water Flow and Solute Transport in the Lompoc Area, Santa 
Barbara County, California (Bright et al., 1997) 

• Preliminary Report on Water Storage Capacity of Unconsolidated Deposits Beneath 
Lompoc plain (Upson, 1943) 

• Geology and Water Resources of the Santa Ynez River Basin, Santa Barbara County, 
California: Water-Supply Paper 1107 (Upson and Thomasson, 1951) 

• Ground-Water Hydrology and Quality in The Lompoc Area, Santa Barbara County, 
California, 1987-88: U.S. Geological Survey Water-Resources Investigations Report 91-
4172 (Bright et al., 1992) 

• Ground-Water Appraisal of Santa Ynez River Basin, Santa Barbara County, California: 
U.S. Geological Survey Water-Supply Paper 1467 (Wilson, 1959) 
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• Development of A System of Models for The Lompoc Ground-Water Basin and Santa Ynez 
River (Hydrologic Consultants, Inc., 1997) 

• Ground-Water Resources in The Lompoc Area, Santa Barbara County, California (Miller, 
1976) 

• Phase I Services, Preliminary Geotechnical Engineering Study, East Cat Canyon Oil Field, 
Sisquoc Area, Santa Barbara County, California (Fugro Consultants, Inc., 2014) 

• Assessment of Groundwater Availability on the Santa Ynez Chumash Reservation (Yates, 
2010) 

• Digital tabulation of stratigraphic data from oil and gas wells in the Santa Maria Basin and 
surrounding areas, central California coast: U.S. Geological Survey Open-File Report 
2010–1129 (USGS, 2010) 

Cross Sections from Previous Reports 

An important and useful resource to build the model was the large number of existing geologic 
information and cross sections from previous studies and reports conducted in the basin. The 
selected reports include the following:  

• Geology of Southwestern Santa Barbara County, California: Point Arguello, Lompoc, Point 
Conception, Los Olivos, and Gaviota Quadrangles (Dibblee, 1950) 

• Geology and Water Resources of the Santa Ynez River Basin, Santa Barbara County, 
California: Water-Supply Paper 1107 (Upson and Thomasson, 1951) 

• Ground-Water Appraisal of Santa Ynez River Basin, Santa Barbara County, California: 
U.S. Geological Survey Water-Supply Paper 1467 (Wilson, 1959) 

• Ground-Water Hydrology and Quality in The Lompoc Area, Santa Barbara County, 
California, 1987-88: U.S. Geological Survey Water-Resources Investigations Report 91-
4172 (Bright et al., 1992) 

• Geologic Map of The Zaca Creek Quadrangle, Santa Barbara County, California (Dibblee, 
1993) 

• Geologic Map of The Los Alamos Quadrangle, Santa Barbara County, California (Dibblee, 
1993) 

• Evaluation of Ground-Water Flow and Solute Transport in the Lompoc Area, Santa 
Barbara County, California: Water-Resources Investigations Report 97-4056 (Bright et al., 
1997) 

• Development of A System of Models for The Lompoc Ground-Water Basin and Santa Ynez 
River (Hydrologic Consultants, Inc., 1997) 
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• Geophysical and Geotechnical Study Sewer Force Main Crossing, Santa Ynez River, 
Solvang, California (Fugro West, Inc., 2007) 

A total of 58 cross-sections from previous reports were digitized and imported into the model for 
visualization. The locations for the 58 cross-sections are included on Figure 6. The imported cross-
sections were assessed for their agreement with model elements and used to validate the modeled 
surfaces, thicknesses and presence within the basin. 

3. MODEL VISUALIZATIONS 

Views from the model are presented as Figures 2, 5, and 6. An aerial view of the outcropping 
geologic units and basin boundaries is presented as Figure 2. Generalized stratigraphic columns 
are presented as Figures 3 and 4. Cross-section views of the basin are presented in Figure 5. 
Figure 6 provides an aerial view of modeled data, including well locations, cross-sections and 
geologic formations. 

Figure 1: Site Location Map. Identifies basin location and geomorphic province information. 

Figure 2: Geological Map and GSA Boundaries. Figure 2 presents an aerial view of the 
outcropping geologic units and basin boundaries. Areas of interest include Lompoc Terrace, 
Lompoc Plain, and Lompoc Upland and are included for reference purposes. The cross sections 
A-A’ through G-G’ are also shown on the figure. 

Figures 3 and 4: Stratigraphic Columns (Shallow and Deep). These figures provide schematic 
stratigraphic columns with depths and short descriptions of each geologic formation.  

• The shallow stratigraphic columns provide detailed descriptions for shallow formations in 
the WMA and CMA areas to the depth of the Tca (approximately 1,300 ft below ground 
surface). 

• The deep column presents formation approximations from the surface to the Tm 
(approximately 9,000 ft below ground surface).   

Figures 5: Geologic Cross Sections.  

• Cross-section A-A’ extends from west-to-east along the Santa Ynez River through the 
Lompoc Plane and intersects with Cross sections B-B’ and C-C’. In this area consolidated 
formations form a westward plunging syncline which propagates through the WMA.  

• B-B’ is located on the west side of the WMA with a south-to-north orientation similar to 
sections C-C’ through G-G’. Consolidated formations form a repeated syncline/anticline 
fold system that extends to the north of the model.  

• C-C’ extends through the middle of the WMA through the Lompoc Plain and Lompoc 
Upland and continue the syncline/anticline fold structure observed in cross section B-B’.  

• D-D’ is located near the northern boundary between the WMA and CMA and displays a 
similar fold structure to cross section B-B’ and cross section C-C’.  
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• E-E’ extends across the Santa Ynez River at the southeast boundary between the WMA 
and CMA. The southern limb of the central syncline is observed at the northern end of 
cross section E-E’ along the north side of the Santa Ynez River. The middle and north 
portions of the section are mainly composed of consolidated rocks.  

• F-F’ transects through the CMA, south of Los Alamos. The central syncline continues 
through southeast of the model with the southern limb of the central syncline of 
consolidated rocks below the Santa Ynez River.  

• G-G’ is location on the east side of CMA which extends across the Santa Ynez River, 
through the City of Buellton and up through the Zaca Creek bed. Similar to cross section 

• F-F’, the southern limb of the central syncline is located in the south below the Santa Ynez 
River and the northern anticline repeating in the north below Zaca Creek.  

Figure 6: Available Data. Presents spatial distribution of available data resources incorporated 
into the model and potential data gaps, as described in additional detail below.  

4. DATA GAPS 

The model results will be used in concert with the Water Budget, the DMS and future additional 
technical studies conducted by others to identify potential data gaps within the basin and where 
additional data collection may be warranted. Data gaps may include lack of groundwater wells in 
portions of the basin, absence of ground surface elevation or groundwater measurement elevation 
for existing wells, inconsistent groundwater elevation measurements for a given well, long well 
screens that span multiple groundwater aquifers – providing insufficient or unreliable data, well 
screens that penetrate the river alluvium and do not represent principal aquifers, and other similar 
data gaps. Identification of data gaps within the model, paired with data gaps identified in other 
technical studies will be compiled and will inform recommendations for additional data gathering, 
as appropriate.  

As presented on Figure 6, available data incorporated into the geologic model includes 58 cross 
sections from existing literature and previously published reports, and data from 1,439 unique well 
borehole locations. Cross-sections presented on Figure 6 generally fit one of the three following 
categories: 

• Lompoc Plain: the majority of available historical cross sections transect the Lompoc Plain 
along the Santa Ynez River (west-to-east) or crossing the river (south-to-north), within and 
the WMA. 

• Long cross-sections: these transect the WMA (five) and CMA (two) from the Santa Ynez 
Mountains in the south, toward the San Antonio Creek Groundwater Basin in the north. 

• Short cross-sections: transect the Santa Ynez River in the WMA (four) and CMA (three).  

Although historical cross-sections are unavailable for the WMA/CMA boundary and are limited 
at the CMA/EMA boundary, well borehole data in those areas suggest that the model may 
sufficiently interpolate available borehole data, and data gaps in these two areas may not exist. 
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Well borehole data from the publicly available resources used in the model (i.e., well records from 
DWR, CPH, DOGGR, existing literature, and previously published reports) are distributed across 
most areas of the basin, with the following exceptions:   

• An approximate 5.4 square mile (mi2) area along the northern boundary of the CMA, 
northwest of the City of Buellton; and  

• An approximate 26 mi2 area within the Vandenberg Air Force Base, located in the 
northwest portion of the WMA, north of the Lompoc Upland and along the Pacific 
coastline. 

Historical borehole data for these two areas was not obtained from the publicly available 
resources searched and therefore, the lack of well borehole data in these areas may be considered 
a data gap. However, subsequent technical studies may determine that these areas are not 
necessarily vital to understanding and managing the groundwater flow regime of the SYRVGB, 
and additional data collection (advancement of well boring, or installation or well(s)) may not be 
necessary or recommended in these areas.   

Additional data collected by the DWR endorsed SkyTEM program will be useful in validating 
and refining the geological structure of the WMA and CMA in the model. SkyTEM uses the 
Aerial Electromagnetic method (AEM) to obtain large scale geophysical data, useful for 
interpreting geology and the presence/absence of groundwater. The collected SkyTEM geologic 
data may be useful to refine modeled extent of geologic units to a depth of approximately 1,000 
to 1,400 feet below the ground surface within the SYRVGW. The existing well borehole and 
cross-section data incorporated into the model and presented in this technical memorandum will 
be used to verify and interpret the SkyTEM survey results. The SkyTEM data may also be used 
to enhance subsequent technical studies, including numerical groundwater modeling to estimate 
the SYRVGB system, particularly the areas with data gaps (Figure 6), groundwater flow along 
the boundaries of the management areas, and along the Santa Ynez River and tributaries. 

 

* * * * * * 
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  11736 
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LAND SUBSIDENCE 
TECHNICAL MEMORANDUM  

 

  
To: Curtis Lawler, Stetson Engineers 
From: Matt Naftaly, P.G., P.H., Dudek 

Kipp Vilker, P.E., Dudek 
Subject: Land Subsidence, West and Central Management Areas – Santa Ynez River Valley 

Groundwater Basin 
Date: October 30, 2020 
Attachment(s): Figure 1 – Land Subsidence Index 

Figure 2a – Land Subsidence 
Figure 2b – Land Subsidence 
Figure 2c – Land Subsidence 
Figure 2d – Land Subsidence 
Figure 2e – Land Subsidence 
Attachment A – Santa Ynez River Valley Groundwater Basin Subsidence Monitoring 
 

  
 

This memorandum summarizes Dudek’s findings regarding land subsidence potential within the Western 
Management Area (WMA) and Central Management Area (CMA) of the Santa Ynez Groundwater Basin 
(Basin) as it relates to the Sustainable Groundwater Management Act (SMGA) undesirable results. It is 
anticipated that this memorandum may provide the basis for the discussion of land subsidence within the 
Groundwater Sustainability Plan (GSP).  

Land subsidence resulting from aquifer deformation may be of two kinds: elastic or inelastic. Elastic 
deformation occurs with the compression and expansion of sediments due to pore pressure changes that 
occur with fluctuations in water levels (Borchers and Carpenter 2014). Therefore, elastic deformation may 
be cyclical in nature corresponding to seasonal groundwater recharge or groundwater extraction. Elastic 
deformation does not result in permanent loss of pore space. Inelastic deformation may result in 
irreversible land subsidence and is commonly related to water extraction from fine grained sediments 
within clay or silt aquitards (Borchers and Carpenter 2014). Permanent land subsidence related to 
groundwater withdrawal generally occurs in an unconfined aquifer when groundwater elevations drop 
below the historic range. Land subsidence may result from causes other than withdrawal of groundwater 
including vertical displacement from tectonic forces or oil withdrawal.  
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Geologic Setting and Hydrogeologic Information 

As described in the 2004 DWR California Groundwater Bulletin 118, the Basin is bounded by the Purisima 
Hills on the northwest, the San Rafael Mountains on the northeast, the Santa Ynez Mountains on the south, 
and the Pacific Ocean on the west.  Groundwater occurs in unconsolidated alluvial and terrace deposits, 
including the Orcutt Formation, Paso Robles, and Careaga Formations. The thickness of water-bearing 
materials in the eastern portion of the Basin averages about 1,000-feet with a maximum of about 3,000-
feet. The maximum thickness of the western portion of the basin is more than 1,500-feet near the Santa 
Rita syncline. The average specific yield for water-bearing materials in the western portion of the Basin 
is estimated to be 12 percent. The average specific yield for water-bearing materials in the Basin is 
estimated to be 8 percent (California’s Groundwater Bulletin 118, 2004 and references therein).  

According to Stratigraphic Columns of Santa Ynez River Valley (Geosyntec, May 2020), a typical section 
through the WMA is comprised of River Gravels consisting of coarse to fine sand, gravel and thin lenses 
of clay and silt; Young Alluvium consisting of unconsolidated sands, gravels, silts, and clays; Older 
Alluvium consisting of Unconsolidated gravels, sand, and silt; Orcutt Sand consisting of unconsolidated, 
well sorted coarse to medium-grained sand and clayey sand with scattered pebbles/gravel stringers; and 
Careaga Sandstone consisting of weakly indurated, massive, fine to coarse-grained sand, with local lenses 
of pebbles and seashells. The stratigraphy of the CMA is similar with the exception of River Gravels and 
the addition of a layer of Paso Robles Formation consisting of weakly consolidated lenticular beds of clay, 
fine to coarse-grained sand, and gravels. 

Extremely fine-grained sediments that are susceptible to inelastic deformation within the aquifers and 
aquicludes of the WMA and CMA are generally not extensive or homogeneous enough to pose a great 
risk of land subsidence, even in the event of substantial dewatering. Inelastic compaction of coarse-grained 
sediment is usually negligible (Borchers and Carpenter 2014).  

Historical Evidence of Land Subsidence 

There is little or no documentation of physical evidence of subsidence such as well casing failure, 
infrastructure disruption, or earth fissures within the WMA and CMA. According to the 2013 City of 
Lompoc Groundwater Management Plan, there has been no evidence of land subsidence resulting from 
groundwater-level declines within the Lompoc Groundwater Basin portion of the WMA and the risk of 
future significant impacts is small because long-term groundwater levels have been mostly static. Dudek 
made inquiries to the Solvang Public Works Department, Caltrans (District 5), Department of Water 
Resources (DWR), and Santa Ynez River Water Conservation District regarding infrastructure related 
failures due to land subsidence within the Basin in the last 100 years. None of these agencies provided 
evidence of infrastructure disruption due to land subsidence. The Solvang Public Works representative 
commented that he could not recall any land subsidence issues throughout the Santa Ynez Valley (M. 
van der Linden, personal communication, August 12, 2020). John Brady of the Central Coast Water 
Authority (CCWA) engineering department indicated the presence of a 36-inch to 39-inch steel pipeline 
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between Lake Cachuma and the Lompoc Valley, and north to the Santa Maria Valley, of which 
approximately 27-miles runs through the WMA and CMA. This pipeline is equipped with seismically 
triggered isolation valves and has been in place since 1990. Mr. Brady indicated that since the pipeline 
was built, there have been no triggers of the isolation valves and in his opinion, that there has been no 
groundwater related land subsidence in the area. 

InSAR Vertical Displacement Data 

Land Subsidence data is included in DWR’s SGMA Data Viewer. Although data from USGS and DWR 
extensometers is available for parts of California, none are located near the Santa Ynez River Valley or 
within Santa Barbara County. The SGMA Data Viewer includes vertical displacement data for the Basin 
derived from InSAR (Interferometric Synthetic Aperture Radar). The TRE Altamira InSAR Dataset is 
collected by the European Space Agency from the Sentinel-1A satellite for California from January 2015 
through September of 2019 and processed by TRE Altamira (DWR 2020). Although subsidence has been 
largely unmonitored until recently, analysis of the 100-meter by 100-meter (328-foot by 328-foot) 
calculation grid cells within the Basin indicates that the majority of the Management Areas have 
experienced total vertical displacement of less than a half-inch of uplift or subsidence between January 
2015 and September 2019. 

Vertical displacement of the Management Areas, divided into eight displacement intervals, is illustrated 
in Figures 1 and 2a through 2e attached. The InSAR raster dataset is displayed and uses the 100-meter by 
100-meter grid cells to calculate vertical displacement. Within the Management Areas there are 63,516 
cells. The maximum uplift of these cells is 0.51-inches while the maximum subsidence is -1.15-inches 
and the mean vertical displacement is -0.35-inches. Chart 1 shows the distribution of the number of cells 
within the eight intervals. 
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As illustrated in Chart 1 and Figures 1 and 2a-2e, only 4.53% of the WMA and CMA have undergone 
subsidence of greater than 0.75-inches. The interval with the largest number of cells is the interval 
displaying between 0.25-inches and 0.50-inches of subsidence, which accounts for 35.28% of the 
Management Areas. 

As noted, variations in land surface elevation may result from temporary elastic or tectonic deformation. 
Available data indicates insignificant subsidence, likely from causes other than inelastic deformation. 

Continuous Global Positioning System 

UNAVCO, a non-profit university-governed consortium that facilitates geoscience research and 
education using geodesy, operates a network of continuous global positioning systems (CGPS) 
instruments across the Americas, including in California. While there are no stations located within the 
WMA or CMA of the Basin, there are three stations within the vicinity of the Basin which have 
recorded daily measurements through December 2020 dating back to between 1996 and 2000. The 
closest CGPS station to the Basin is station VNDP, located approximately 3-miles south of the 
southwestern corner of the WMA. Station ORES is located approximately 5-miles north of the 
northeastern corner of the WMA and station TJRN is located approximately 7-miles southeast of the 
southeastern corner of the CMA (Figure 1). Monitoring records indicate vertical displacement at station 
VNDP has decreased in elevation by approximately 40-millimeters (mm) (1.57-inches) since 1996. 
Monitoring records indicate vertical displacement at station ORES has decreased in elevation by about 
230-mm (9.1-inches) since 1999. Monitoring records indicate vertical displacement at station TJRN has 
increased in elevation by about 10-mm (0.39-inches) since 2000 (UNAVCO 2020). Because none of the 
stations are located within the Santa Ynez Valley Groundwater Basin, they are not representative of land 
subsidence that may occur as a result of groundwater extraction within the basin. Stations TJRN and 
VNDP, located to the south of the WMA and CMA, are not within any DWR defined alluvial 
groundwater basins and may be representative of the active tectonic conditions of the region. Station 
ORES is within the San Antonio Creek Valley Groundwater Basin (DWR #3-014) and may be 
indicative of land subsidence conditions there. 

Baseline and Ongoing Subsidence Monitoring 

Given the low potential for, and incidence of, substantial land subsidence within the WMA and CMA, 
there may be the potential to monitor future land subsidence using existing, indirect tools such as the 
InSAR data discussed above. However, direct measurement of land subsidence may also be conducted 
via baseline and periodic land survey and may provide a greater level of accuracy and detail. Attachment 
A is a current proposal from Stantec Consulting Services Inc. for land survey monitoring within the 
WMA and CMA. Two transects have been identified for survey: in the WMA along Floradale Avenue, 
and in the CMA along the Avenue of Flags. Control points would be set in stable locations at opposite 
ends of a 2- to 3-mile line in both locations.  Up to eight additional monitoring points could be 
established along the lines. After a baseline has been established, additional monitoring could take place 
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at the desired frequency.  The estimated cost for baseline surveys is $21,000 and for periodic monitoring 
is $9,000 for both areas. 

InSar Data, which has been collected since January 2015 and is discussed above, may also provide 
accurate vertical displacement data.  The data provides 16 mm vertical accuracy at a 95% confidence 
level (DWR 2020). Although there are occasional gaps in coverage within the Basin, the WMA and 
CMA are widely covered, and accurate data is expected to be produced in the future. The dataset is 
funded through mid-2023 and will most likely continue beyond that time (B. Brezing, personal 
communication, August 10, 2020). 

Conclusions 

The Basin is at low risk for subsidence as a result of inelastic deformation. Minor amounts of vertical 
displacement have been observed in the Basin between January 2015 and September 2019 but may be 
mostly the result of elastic processes. As shown in the InSAR data, only 4.53% of the Basin has 
experienced land subsidence greater than 0.75-inches between January 2015 and September 2019. 
Variations in land surface elevation may result from temporary elastic or tectonic deformation. Ongoing 
monitoring of potential land subsidence resulting from groundwater extraction may be conducted with 
existing remote data sources or direct land survey as discussed above.   
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Attachment A 
Survey Estimate 



Stantec Consulting Services Inc. 
2646 Santa Maria Way Suite 107 Santa Maria CA 93455 

  

  
 

 

06 August 2020 
File: 206483000 
Attention: Kipp Vilker 
DUDEK 
621 Chapala Street 
Santa Barbara, CA 93101 
Dear Mr. Vilker, 
Reference: Santa Ynez River Valley Groundwater Basin Subsidence Monitoring 
 
Thank you for contacting us regarding the Lompoc Subsidence study. We are very pleased to present to 
you this proposal and look forward to helping Stetson Engineers with this and future surveying needs. 

UNDERSTANDING OF PROJECT REQUIREMENTS 
We understand that Dudek is preparing a grant funding request for subsidence monitoring in the Santa 
Ynez River Valley Groundwater Basin (SYRVGB), monitoring is needed in the Western Management Area 
(WMA) and Central Management Area (CMA). Active water well pumping has created subsidence concerns 
and a monitoring network has been proposed to measure and quantify this anomaly. Stantec is prepared to 
assist in this effort according to the following scope of work for Control Baseline and Monitoring surveys.  
At the time of this proposal, two baselines have been identified for survey: in the WMA along Floradale 
Avenue, and in the CMA along the Avenue of Flags. Additional monitoring baseline may be identified in the 
future and shall be addressed by additional authorization. 
Thank you for considering Stantec for this project. 
 
Regards, 
Stantec Consulting Services Inc. 

 
 

 

Ian McClain, PLS 
Senior Surveyor 
Phone: (805) 357-1348  
Ian.mcclain@stantec.com  
 

 

Jim Wilson, PLS 
Principal Surveyor 
Phone: (805) 308-9157  
Jim.Wilson2@stanec.com 

Attachments: Terms & Conditions | 2020 Billing Rates 
c. File 
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SCOPE OF WORK 
Stantec shall provide the following surveying services for this project as follows: 
Control Baseline 

• Set a minimum of two stable control point “pairs” at opposite ends of the River Valley in an 
approximately 2 to 3-mile line in a general North to South orientation. Control points shall be corrosion 
resistant disks or caps permanently set in stable ground, substantial permanent fixtures or rock 
outcroppings in areas unlikely to be affected by subsidence. Stantec will meet with and obtain 
approval from Stetson on the locations selected for these control points. Up to 8 additional monitoring 
points such as metal caps set in concrete filled pipes, drilled in permanent concrete fixtures such as 
headwalls, or footings, or reference marks set into the side of utility poles. 

• A two-person crew will perform a closed loop level survey over the course of two days, beginning at 
one of the control point pairs, running through all monitoring points, turning on the second control 
point pair and running back through all monitoring points to ensure a precise baseline from which to 
compare future monitoring events. Leveling will be performed with a digital level and adhere to 
Federal Third Order procedures. Elevations will be referenced to a published datum by GPS 
observations.  

• Download, process, and tabulate survey data into an MS Excel spreadsheet. NOTE – All elevation 
references will be shown to the hundredth of a foot (0.01’). 

 
Monitoring  

• When requested, Stantec will provide a level run survey over the course of one day, beginning at one 
of the control point pairs, observing each monitoring point and ending at the second control point 
pair. 

• Download, process, and tabulate survey data into an MS Excel spreadsheet with delta comparisons 
to the Control Baseline and any preceding monitoring events. 
 

• Deliverables shall include the MS Excel spreadsheet file, signed and sealed by a California Licensed 
Land Surveyor, and PDF copies of the spreadsheet. Hard copies available upon request. 

SERVICES NOT INCLUDED 
All other services not specifically listed herein are excluded. 

ASSUMPTIONS 
Our estimate and scope are based on the following assumptions: 
• Stetson Engineers will provide direction and approval of stable control points selected to be outside the 

subsidence area. 
• Regular Monitoring Events will occur on a frequency of 6, 12 or 24 months. 

PROPOSED FEE AND METHOD OF PAYMENT 
Our proposed services will be performed on a fixed fee basis and shall be billed monthly as a percentage 
complete of our services. Materials (Reimbursable Expenses) are not included in the fixed fee. "Materials" 
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include all reimbursable expenses, such as photocopies, postage, shipping/delivery, plots, prints, 
maps/documents and outside consultant fees. Our fee for the services described herein will be as follows: 

WMA Control Baseline …………………………………………………. $10,500 
WMA Monitoring …………………………………………………...………$4,500* 

CMA Control Baseline …………………………………………………. $10,500 
CMA Monitoring …………………………………………………...………$4,500* 

*-Subject to annual fee increases per our billing rates in effect. 
TIME OF PERFORMANCE 
Based on our understanding of the scope of work, a Control Baseline will be completed within 15 business 
days of authorization, and Regular Monitoring Event will be completed within 10 business days upon 
authorization. 
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AUTHORIZATION 

By signing this proposal, Dudek authorizes Stantec to proceed with the services herein described and 
the Client acknowledges that it has read and agrees to be bound by the attached Professional Services 
Terms and Conditions. 
This proposal is accepted and agreed on this _____ day of ____________, 2020. 
 
Per: Dudek 

   

 
  

Print Name & Title  Signature 

 
mi \\us0377-ppfss01\workgroup\2064\business_development\proposals\206483000 - 
misc\012.283_stetson\accounting\proposals\dudek\pro_santa_ynez_basin_monitoring.docx 
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SCHEDULE OF BILLING RATES – 2020 

Billing 
Level 

Hourly 
Rate Description 

3 

4 

5 

$98 

$108 

$123 

Junior Level position 
 Independently carries out assignments of limited scope using standard procedures, methods and

techniques
 Assists senior staff in carrying out more advanced procedures
 Completed work is reviewed for feasibility and soundness of judgment
 Graduate from an appropriate post-secondary program or equivalent
 Generally, one to three years’ experience

6 

7 

8 

$127 

$132 

$143 

Fully Qualified Professional Position 
 Carries out assignments requiring general familiarity within a broad field of the respective profession
 Makes decisions by using a combination of standard methods and techniques
 Actively participates in planning to ensure the achievement of objectives
 Works independently to interpret information and resolve difficulties
 Graduate from an appropriate post-secondary program, with credentials or equivalent
 Generally, three to six years’ experience

9 

10 

11 

$149 

$154 

$165 

First Level Supervisor or first complete Level of Specialization 
 Provides applied professional knowledge and initiative in planning and coordinating work programs
 Adapts established guidelines as necessary to address unusual issues
 Decisions accepted as technically accurate, however may on occasion be reviewed for soundness of

judgment
 Graduate from an appropriate post-secondary program, with credentials or equivalent
 Generally, five to nine years’ experience

12 

13 

14 

$174 

$183 

$192 

Highly Specialized Technical Professional or Supervisor of groups of professionals 
 Provides multi-discipline knowledge to deliver innovative solutions in related field of expertise
 Participates in short and long range planning to ensure the achievement of objectives
 Makes responsible decisions on all matters, including policy recommendations, work methods, and

financial controls associated with large expenditures
 Reviews and evaluates technical work
 Graduate from an appropriate post-secondary program, with credentials or equivalent
 Generally, ten to fifteen years’ experience with extensive, broad experience

15 

16 

17 

$204 

$225 

$232 

Senior Level Consultant or Management 
 Recognized as an authority in a specific field with qualifications of significant value
 Provides multi-discipline knowledge to deliver innovative solutions in related field of expertise
 Independently conceives programs and problems for investigation
 Participates in discussions to ensure the achievement of program and/or project objectives
 Makes responsible decisions on expenditures, including large sums or implementation of major

programs and/or projects
 Graduate from an appropriate post-secondary program, with credentials or equivalent
 Generally, more than twelve years’ experience with extensive experience

18 

19 

20 

21 

$239 

$248 

$258 

$274 

Senior Level Management under review by Vice President or higher 
 Recognized as an authority in a specific field with qualifications of significant value
 Responsible for long range planning within a specific area of practice or region
 Makes decisions which are far reaching and limited only by objectives and policies of the organization
 Plans/approves projects requiring significant human resources or capital investment
 Graduate from an appropriate post-secondary program, with credentials or equivalent
 Generally, fifteen years’ experience with extensive professional and management experience

Survey Crews 
Crew Size 
1-Person
2-Person
3-Person

Regular Rate 
$185 
$275 
$375 

Overtime Rate 
$225 
$380 
$510 

Expert Witness Services carry a 50% premium on labor.  Overtime will be charged at 1.5 times the standard billing rate.  All 
labor rates will be subject to annual increase. 

T-2 2020



PROFESSIONAL SERVICES TERMS AND CONDITIONS Page 1 of 2 

Professional Services Terms and Conditions on StanNet Forms> Company Forms>Risk Management> Standard Form Agreements 

 

The following Terms and Conditions are attached to and form part of a proposal for services to be performed by Consultant and together, 
when the Client authorizes Consultant to proceed with the services, constitute the Agreement.  Consultant means the Stantec entity 
issuing the Proposal. 
DESCRIPTION OF WORK:  Consultant shall render the services described in the Proposal (hereinafter called the “Services”) to the Client. 
DESCRIPTION OF CLIENT:  The Client confirms and agrees that the Client has authority to enter into this Agreement on its own behalf 
and on behalf of all parties related to the Client who may have an interest in the Project. 
TERMS AND CONDITIONS:  No terms, conditions, understandings, or agreements purporting to modify or vary these Terms and 
Conditions shall be binding unless hereafter made in writing and signed by the Client and Consultant.  In the event of any conflict between 
the Proposal and these Terms and Conditions, these Terms and Conditions shall take precedence.  This Agreement supercedes all 
previous agreements, arrangements or understandings between the parties whether written or oral in connection with or incidental to the 
Project. 
COMPENSATION:  Payment is due to Consultant upon receipt of invoice.  Failure to make any payment when due is a material breach 
of this Agreement and will entitle Consultant, at its option, to suspend or terminate this Agreement and the provision of the Services.  
Interest will accrue on accounts overdue by 30 days at the lesser of 1.5 percent per month (18 percent per annum) or the maximum legal 
rate of interest. Unless otherwise noted, the fees in this agreement do not include any value added, sales, or other taxes that may be 
applied by Government on fees for services. Such taxes will be added to all invoices as required. 
NOTICES:  Each party shall designate a representative who is authorized to act on behalf of that party. All notices, consents, and 
approvals required to be given hereunder shall be in writing and shall be given to the representatives of each party. 
TERMINATION:  Either party may terminate the Agreement without cause upon thirty (30) days notice in writing. If either party breaches 
the Agreement and fails to remedy such breach within seven (7) days of notice to do so by the non-defaulting party, the non-defaulting 
party may immediately terminate the Agreement. Non-payment by the Client of Consultant’s invoices within 30 days of Consultant 
rendering same is agreed to constitute a material breach and, upon written notice as prescribed above, the duties, obligations and 
responsibilities of Consultant are terminated. On termination by either party, the Client shall forthwith pay Consultant all fees and charges 
for the Services provided to the effective date of termination. 
ENVIRONMENTAL:  Except as specifically described in this Agreement, Consultant’s field investigation, laboratory testing and 
engineering recommendations will not address or evaluate pollution of soil or pollution of groundwater. 
PROFESSIONAL RESPONSIBILITY:  In performing the Services, Consultant will provide and exercise the standard of care, skill and 
diligence required by customarily accepted professional practices normally provided in the performance of the Services at the time and 
the location in which the Services were performed. 
INDEMNITY:  The Client releases Consultant from any liability and agrees to defend, indemnify and hold Consultant harmless from any 
and all claims, damages, losses, and/or expenses, direct and indirect, or consequential damages, including but not limited to attorney’s 
fees and charges and court and arbitration costs, arising out of, or claimed to arise out of, the performance of the Services, excepting 
liability arising from the sole negligence of Consultant. 
LIMITATION OF LIABILITY:  It is agreed that the total amount of all claims the Client may have against Consultant under this Agreement, 
including but not limited to claims for negligence, negligent misrepresentation and/or breach of contract, shall be strictly limited to the 
lesser of professional fees paid to Consultant for the Services or $50,000.00.  No claim may be brought against Consultant more than two 
(2) years after the cause of action arose.  As the Client’s sole and exclusive remedy under this Agreement any claim, demand or suit shall 
be directed and/or asserted only against Consultant and not against any of Consultant’s employees, officers or directors. 
Consultant’s liability with respect to any claims arising out of this Agreement shall be absolutely limited to direct damages arising out of 
the Services and Consultant shall bear no liability whatsoever for any consequential loss, injury or damage incurred by the Client, including 
but not limited to claims for loss of use, loss of profits and/or loss of markets. 
Liability of Consultant shall be further limited to such sum as it would be just and equitable for Consultant to pay having regard to the 
extent of its responsibility for the loss or damage suffered and on the assumptions that all other consultants and all contractors and sub-
contractors shall have provided contractual undertakings on terms no less onerous than those set out in this Agreement to the Client in 
respect of the carrying out of their obligations and have paid to the Client such proportion of the loss and damage which it would be just 
and equitable for them to pay having regard to the extent of their responsibility. 
DOCUMENTS:  All of the documents prepared by or on behalf of Consultant in connection with the Project are instruments of service for 
the execution of the Project.  Consultant retains the property and copyright in these documents, whether the Project is executed or not.  
These documents may not be used for any other purpose without the prior written consent of Consultant.  In the event Consultant’s 
documents are subsequently reused or modified in any material respect without the prior consent of Consultant, the Client agrees to 
defend, hold harmless and indemnify Consultant from any claims advanced on account of said reuse or modification. 
Any document produced by Consultant in relation to the Services is intended for the sole use of Client. The documents may not be relied 
upon by any other party without the express written consent of Consultant, which may be withheld at Consultant’s discretion. Any such 
consent will provide no greater rights to the third party than those held by the Client under the contract, and will only be authorized pursuant 
to the conditions of Consultant’s standard form reliance letter. 
Consultant cannot guarantee the authenticity, integrity or completeness of data files supplied in electronic format (“Electronic Files”). Client 
shall release, indemnify and hold Consultant, its officers, employees, Consultant’s and agents harmless from any claims or damages 
arising from the use of Electronic Files.  Electronic files will not contain stamps or seals, remain the property of Consultant, are not to be 
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used for any purpose other than that for which they were transmitted, and are not to be retransmitted to a third party without Consultant’s 
written consent. 
FIELD SERVICES:  Consultant shall not be responsible for construction means, methods, techniques, sequences or procedures, or for 
safety precautions and programs in connection with work on the Project, and shall not be responsible for any contractor’s failure to carry 
out the work in accordance with the contract documents.  Consultant shall not be responsible for the acts or omissions of any contractor, 
subcontractor, any of their agents or employees, or any other persons performing any of the work in connection with the Project. Consultant 
shall not be the prime contractor or similar under any occupational health and safety legislation. 
GOVERNING LAW/COMPLIANCE WITH LAWS:  The Agreement shall be governed, construed and enforced in accordance with the 
laws of the jurisdiction in which the majority of the Services are performed. Consultant shall observe and comply with all applicable laws, 
continue to provide equal employment opportunity to all qualified persons, and to recruit, hire, train, promote and compensate persons in 
all jobs without regard to race, color, religion, sex, age, disability or national origin or any other basis prohibited by applicable laws. 
DISPUTE RESOLUTION:  If requested in writing by either the Client or Consultant, the Client and Consultant shall attempt to resolve any 
dispute between them arising out of or in connection with this Agreement by entering into structured non-binding negotiations with the 
assistance of a mediator on a without prejudice basis.  The mediator shall be appointed by agreement of the parties.  The Parties agree 
that any actions under this Agreement will be brought in the appropriate court in the jurisdiction of the Governing Law, or elsewhere by 
mutual agreement. Nothing herein however prevents Consultant from any exercising statutory lien rights or remedies in accordance with 
legislation where the project site is located. 
ASSIGNMENT:  The Client shall not, without the prior written consent of Consultant, assign the benefit or in any way transfer the 
obligations under these Terms and Conditions or any part hereof. 
SEVERABILITY:  If any term, condition or covenant of the Agreement is held by a court of competent jurisdiction to be invalid, void, or 
unenforceable, the remaining provisions of the Agreement shall be binding on the Client and Consultant. 
CONTRA PROFERENTEM: The parties agree that in the event this Agreement is subject to interpretation or construction by a third party, 
such third party shall not construe this Agreement or any part of it against either party as the drafter of this Agreement. 

FLORIDA CONTRACTS: PURSUANT TO FLORIDA STATUTES CHAPTER 
558.0035 AN INDIVIDUAL EMPLOYEE OR AGENT MAY NOT BE HELD 
INDIVIDUALLY LIABLE FOR DAMAGES RESULTING FROM NEGLIGENCE. 
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DRAFT TECHNICAL MEMORANDUM 
785 Grand Avenue, Suite 202 • Carlsbad, California • 92008 

Phone: (760) 730-0701   FAX: (415) 457-1638   Web site: www.stetsonengineers.com 
 

 
 

WMA/CMA NUMERICAL MODEL DOCUMENTATION 

 INTRODUCTION 

A numerical groundwater model was constructed to support the Groundwater Sustainability Plan for 
the Western Management Area (WMA) and Central Management Area (CMA) of the Santa Ynez River 
Groundwater Basin (basin) located in Santa Barbara County.  The model was developed as a tool for the 
sustainable management of groundwater resources within the basin.  This Technical Memorandum 
documents the construction and calibration of the WMA/CMA Model. 

The areal extents of the WMA/CMA Model (Figure 1) cover about 110 square miles (72,000 acres) 
from east of Buellton (upstream) to the Pacific Ocean (downstream).  Seven groundwater subareas (Figure 
2) are represented within the model: CMA Santa Ynez River alluvium, Buellton Upland, WMA Santa Ynez 
River alluvium, Santa Rita Upland, Lompoc Plain, Lompoc Upland, and Lompoc Terrace). 

Two subareas, the Burton Mesa and south Lompoc Terrace, are uplifted marine terraces and not 
included in the WMA groundwater model because they are disconnected from the principal aquifers in the 
WMA. Groundwater in these two subareas is perched, and therefore not representative or correlative to the 
principal groundwater aquifers of the WMA. The water budget for these subareas has been incorporated as 
recharge for the active cells in the WMA/CMA Model. 

 MODEL DEVELOPMENT 

The Model was developed based on the antecedent groundwater salinity finite element model in the 
Lompoc WMA developed by Durbin and others (1997) and was expanded to cover the CMA and additional 
areas within the WMA.  The hydrogeologic framework of the model was built upon the Hydrogeologic 
Conceptual Model (HCM) developed for the GSP (Stetson, 2020) which include important aspects of 
geologic and hydrogeologic framework, groundwater movements, sources of recharge and discharge, and 
water budget components.  

The numerical code selected for the WMA/CMA Model is the U. S. Geological Survey (USGS) 
unstructured grid groundwater flow model, MODFLOW-USG (Panday and others, 2017). Unlike the finite 
element and finite difference numerical solving approximations, the MODFLOW-USG code solves for 
three-dimensional saturated groundwater flow based on the control volume finite difference (CVFD) 
approach.  Formulation and solution of the CVFD equations are available in the MODFLOW-USG report 
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(Panday and others, 2017) and are not repeated in this report. Details of model construction and calibration 
are discussed in the subsequent sections.  

 MODEL GRID 

The WMA/CMA Model grid system is constructed with uniform rectilinear 4-acre model cells.  The 
unstructured model grid was developed with eight layers to represent the regional hydrostratigraphic 
system.  The thickness and lateral extent of each layer was based on the geologic framework model 
developed by Geosyntec (2020) and discussed in the HCM developed for the GSP (Stetson, 2020).  More 
detailed layering for the Upper (Layer 3), Middle (Layer 4), and Lower (Layer 5) Aquifers within the 
Lompoc area were incorporated from the Finite Element Model developed by Durbin and others (1997).  
The detailed model grid layering and the corresponding geologic framework for each model layer is 
demonstrated in Figure 3.  With an unstructured grid, the outcropping of different geologic units can occur 
at land surface.  Figure 4 shows how the different model layers are ‘exposed’ on the model surface. This is 
important for distributing areal recharge, surface water (river and tributaries), and evapotranspiration within 
the model domain. 

The different geologic units and aquifers included in each model layer are summarized in Table 1 and 
shown on Figure 5 through Figure 8.  Model layers one (1) through eight (8) represent geologic units 
including shallow river channel deposits and young alluvium, relatively deeper older alluvium and Orcutt 
sand, and the deepest Paso Robles and Careaga formations.  

TABLE 1  MODEL LAYERS BY GEOLOGIC UNIT AND AQUIFER 
MODEL 
LAYER 

MANAGEMENT 
AREA GEOLOGIC UNIT AQUIFER 

1 CMA / WMA Qr, River Gravels Santa Ynez River Alluvium (CMA, WMA) 

2 CMA / WMA Qa, Younger Alluvium Santa Ynez River Alluvium (CMA,WMA),  
Upper Aquifer (WMA)  

3 WMA Qo, Older Alluvium Upper Aquifer 

4 WMA Qo, Older Alluvium  Upper Aquifer 

5 WMA Qo, Alluvium deep Upper Aquifer 

6 CMA / WMA Orcutt Sand, and 
      Paso Robles Formation 

Buellton Aquifer (CMA),  
Lower Aquifer (WMA) 

7 CMA / WMA Graciosa Member of the 
      Careaga Formation 

Buellton Aquifer (CMA),  
Lower Aquifer (WMA) 

8 CMA / WMA Cebada Member of the  
      Careaga Formation 

Buellton Aquifer (CMA),   
Lower Aquifer (WMA) 
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The upper two (2) model layers represent the river gravels and younger alluvium (Figure 5). Model 
layer 1 simulates the high permeability river channel deposits and the underlying model layer 2 represents 
the younger alluvium.  In both the WMA and CMA, the younger alluvium is a main water bearing formation 
in the Lompoc Plain.  The following three (3) model layers represent the relatively deeper alluvium in the 
Lompoc plain. Model Layer 3  is thin and transmits insignificant quantities of groundwater, and model layer 
4 is mainly clay or non-porous sediment that restricts groundwater flow (Figure 6).  Model layer 5 (Figure 
7) is the main groundwater source zone beneath the Lompoc Plain, and layer 6 represents the Orcutt Sand, 
and the Paso Robles formation. The Orcutt Sand and Paso Robles formations are major water-bearing units 
and are comprised of approximately 1,000 to 3,000 feet of consolidated to unconsolidated gravels, sands, 
silts, and clays. The bottom two layers represent the Careaga sandstone: Graciosa member (relatively more 
productive) is represented by Layer 7, and Cebada member (relatively less productive) is represented by 
Layer 8 (Figure 8).  Layer7 and Layer 8 have the same areal extent but represented by different hydraulic 
properties. 

 MODEL PARAMETERS 

Aquifer properties vary spatially due to heterogeneous nature of the subsurface materials.  
Hydrogeologic parameters were assigned to each geologic unit (represented by 8 layers, Table 1) within 
the model area, and further subdivided into geographic subareas.  This results in 35 hydrogeologic 
parameter zones in the WMA/CMA Model - 9 zones within the CMA and 26 zones within the WMA.  A 
summary of this parameter zone distribution is provided in Table 2 showing the geologic layering and 
subareas within the Management Areas.   The spatial distribution of each zone by subarea is displayed in 
Figures 5 through Figure 8. 

TABLE 2  PARAMETER ZONES WITHIN THE MODEL DOMAIN 

 
SUBAREA 

HYDROGEOLOGIC 
PARAMETER ZONES 
FOR CALIBRATION 

MANAGEMENT 
AREA 

MODEL LAYERS 
(GEOLOGIC UNITS) 

CMA SYR Alluvium 1, 7 CMA 1 and 2 
CMA Lower Aquifer 19, 25, 31 CMA 6, 7 and 8 
Buellton Tributary Alluvium 6 CMA 2 
Buellton Upland 18, 24, 30 CMA 6, 7 and 8 
WMA SYR Alluvium 5, 12, 23 WMA 1, 2 and 6 
Lompoc Plain 2, 8, 13, 15, 16, 20, 26, 32, 34 WMA 1 through 8 
Santa Rita Upland 4, 11, 22, 29, 35 WMA 1, 2, 6, 7 and 8 
Lompoc Upland 3, 10, 14, 17, 21, 28 WMA 1, 2, 3, 5, 6, 7 and 8 
Lompoc Terrace 9, 27, 33 WMA 2, 7 and 8 

 

The Initial aquifer properties (hydraulic conductivity, specific storage and specific yield) assigned to 
the WMA/CMA Model were obtained from the groundwater salinity model (Durbin and others, 1993), and 
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other limited aquifer test results.  Aquifer properties were assigned to the model for each hydrogeologic 
parameter zone and adjusted within a reasonable range through model calibrations to ensure the model 
simulated heads respond reasonably close to measured groundwater conditions.  The distributions of 
horizontal and vertical hydraulic conductivity, specific storage, and specific yield within each model layer 
varies by groundwater subzone as mapped in Figure 5 through Figure 8.  Aquifer properties in each 
Management Area and Model Layer are tabulated below in Table 3 and Table 4.  

TABLE 3  WMA/CMA MODEL CALIBRATED HYDRAULIC CONDUCTIVITY  
(KXY / KZ, FEET/DAY) 

Layer 
WMA 
SYR 

Alluvium 

CMA SYR 
& Tributary 
Alluvium 

Lompoc 
Plain 

Lompoc 
Terrace 

Lompoc 
Upland 

Santa Rita 
Upland 

Buellton 
Upland 

1 600 / 30 750 / 37.5 600 / 30     
2 360 / 36 360 / 36 55 / 5.5 45 / 4.5 40 / 4 40 / 4 10 / 2 
3   35 / 3.5     
4   5 / 0.5     
5   325 / 32.5     
6   55 / 5.5  40 / 4 40 / 4 1.5 / 0.075 
7   40 / 4 40 / 4 40 / 4 40 / 4 1.5 / 0.075 
8   4 / 0.4 1.5 / 0.15 2.5 / 0.25 1 / 0.1 1 / 0.1 

 

TABLE 4  WMA/CMA MODEL CALIBRATED STORAGE PARAMETERS 
(SPECIFIC YIELD, SY (UNITLESS) /  
SPECIFIC STORAGE, S (1/FOOT) 

Layer 
WMA 
SYR 

Alluvium 

CMA SYR 
& Tributary 
Alluvium 

Lompoc 
Plain 

Lompoc 
Terrace 

Lompoc 
Upland 

Santa Rita 
Upland 

Buellton 
Upland 

1 0.25 / 
2.5E-05 

0.25 / 
2.5E-05 

0.25 / 
2.5E-05     

2 0.2 / 
2.0E-05 

0.2 / 
2.0E-05 

0.2 / 
2.0E-05 

0.2 / 
2.0E-05 

0.2 / 
2.0E-05 

0.2 / 
2.0E-05 

0.2 / 
2.0E-05 

3   0.15 / 
1.5E-05     

4   0.05 / 
5.0E-06     

5   0.15 / 
1.5E-05     

6   0.1 / 
1.0E-05  0.1 / 

1.0E-05 
0.1 / 

1.0E-05 
0.1 / 

1.0E-05 

7   0.15 / 
1.5E-05 

0.15 / 
1.5E-05 

0.15 / 
1.5E-05 

0.15 / 
1.5E-05 

0.15 / 
1.5E-05 

8   0.1 / 
1.0E-05 

0.1 / 
1.0E-05 

0.1 / 
1.0E-05 

0.1 / 
1.0E-05 

0.1 / 
1E-05 
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 Temporal Discretization 

The WMA/CMA Model simulation period for the SGMA analysis is from Water Year (WY) 1982 to 
WY 2018.  Water years are based on the 12 months from October 1st through September 30th to incorporate 
the major wet conditions within the same year.  The model extends from October 1981 through September 
2018 with a total of 444 monthly stress periods (37 years) and simulates the seasonal variations in recharge 
and discharge.  Each stress period is subdivided into six time steps with a constant incremental time-
multiplier of 1.12.  During model construction, two additional years (24 monthly stress periods) were 
appended onto the SGMA time series with repeated monthly data from WY 2018 to make the model flexible 
for extending the analysis as future data become available. 

 Model Boundary Conditions and Initial Groundwater Levels 

Model boundary conditions control the volume of water entering or leaving the model domain.  All 
model cells are considered ‘active’ when using an unstructured grid.  At the lateral and bottom edges of the 
model there is a ‘no flow’ condition, i.e. no groundwater flow is simulated from, or to, the bedrock 
surrounding or beneath the simulated aquifers.  This assumption is consistent with the hydrogeologic 
conceptual model, which assumes the surrounding bedrock units are an insignificant source of water to the 
main groundwater basin. 

The prescribed head boundary (also known as time-variant specified-head [Harbaugh et al., 2000]) 
was defined at model cells to simulate flow along the eastern and western boundaries (Figure 9).  The 
groundwater levels (heads) assigned to the boundary conditions were determined by linear interpolation 
and extrapolated from measured data from nearby wells1.  The eastern head-dependent-model-flux 
boundary is located at the boundary between the CMA and Eastern Management Area (EMA).  Measured 
groundwater levels from monitoring well 6N/31W-17D01 (USBR Node 16) were interpolated at the model 
cells along the boundary at Layers 2, 6, 7, and 8 to set the time-variant head vales for the CHD MODFLOW 
Package.  Hydrographs are included in Attachment 5 showing the measured and simulated data at this 
location. 

The hydrogeologic conceptual model of the western model boundary at the Pacific Ocean shows a 
connection to the lagoon or ocean at the river gravels (Qr, model layer 1) or young alluvium (Qal, model 
layer 2).  Lower aquifer sediments (Layers 3 through 8) within the Santa Rita syncline encounter the 
Monterey formation (Tm) and are not connected to the ocean.  Near the lagoon, measured groundwater 
elevations at monitoring wells 7N/35W-17K20 (surf, old barrier bridge), 7N/35W-18J02 (surf, s. side of 
lagoon), 7N/35W-21G02 (AFB) were interpolated at the model cells along the lagoon at Layers 1 and 2. 

The initial groundwater level heads for the transient simulation were developed using 1981 and early 
1982 contour data from historical USGS reports (Hamlin 1985, Berenbrock 1988), and supplemented with 
measured data.  The available groundwater levels were interpolated and assigned to each model cell through 

 
 
1 Measured groundwater level data and hydrographs for these wells are posted on sywater.com (DBID 1, 3, 39 and 1113). 
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kriging methods.  The kriged groundwater levels are mapped in Figure 10 and considered to reasonably 
represent 1981 conditions within the model area.  

 Groundwater Recharge and Discharge 

Water entering the groundwater basin includes recharge from precipitation, stormwater runoff, 
mountainfront recharge, municipal and irrigation return flow, water exchange between surface water and 
the aquifer, and subsurface inflows from the adjacent EMA located upstream of the WMA/CMA Model 
area. Similarly, groundwater leaving the model area includes groundwater withdraws (pumping), 
evapotranspiration, water exchanges between stream and aquifer, and subsurface outflow to the lagoon and 
Pacific Ocean. 

3.3.1 Groundwater Recharge 

Monthly recharge volume was incorporated into the WMA/CMA Model using the MODFLOW 
Recharge (RCH) package.  The specified recharge rates include natural recharge from areal precipitation 
and mountainfront recharge; and return flow from municipal and agricultural2 land use.  Technical 
Memoranda written for the GSP Chapters on the Hydrogeologic Conceptual Model (HCM) and Water 
Budget for the WMA and CMA describe the development of natural recharge using the USGS Basin 
Characterization Model (Flint and Flint 2017).  Monthly data were used for municipal return flow.  
Distribution of natural recharge and municipal return flow3 are shown on Figure 11 (upper map).  

A summary of annual recharge within the model are provided in Attachment 1 and summarized below 
in Table 5.  The WY 1982 to 2018 average annual natural recharge simulated in the model was 19,680, 
with 13,090 acre-feet/year occurring within the WMA and 6,590 acre-feet/year occurring within the CMA.  
Recharge from precipitation ranged from 350 acre-feet in 2015 to 75,760 acre-feet in 1983.  Municipal 
return flow was more constant than natural recharge and averaged 2,120 acre-feet during the model period.  
In the agricultural areas, irrigation return flow averaged about 17% of the pumped groundwater and net 
pumping was specified by subtracting the return flow from total pumping. 

 
 
2 Agricultural return flows are accounted for by net irrigation pumping. 
3 ibid 
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TABLE 5  RECHARGE SUMMARY,  WMA/CMA MODEL  
(WY 1982-2018; 37-YEAR AVERAGE ANNUAL AFY) 

RECHARGE COMPONENT 
 

CMA 
AFY 

 
WMA 

AFY 

TOTAL 
RECHARGE 

AFY 

MINIMUM 
AFY 

MAXIMUM 
AFY 

NATURAL RECHARGE: 
     Precipitation Recharge 3,920 8,720 12,640 2015/   350 1983/ 75,760 
     Mountainfront Recharge 1,430 3,490 4,920 2007/     50 1983/ 14,030 
ANTHROPOGENIC 
RECHARGE: 
     Municipal Return Flow 1,240 880 2,120 1982/ 1,530 2004/  2,470 
     Agricultural Return Flow1 860 4,680 5,540 1984/ 1,190 1997/  6.085 

TOTAL MODELED 
RECHARGE 6,590 13,090 19,680 2015/ 2,270 1983/ 91,350 

1.  Agricultural return flow is included in net agricultural pumping. 

 

3.3.2 River and Tributary Streamflow  

Santa Ynez River and the major tributaries flow through the WMA/CMA Model area.  Quantification 
of the stream and groundwater exchange is performed using the Streamflow Routing Package (SFR) 
(Niswonger and Prudic, 2006).  Figure 12 shows a schematic of the Santa Ynez River, tributaries, and 
tributary drainages with a corresponding map view of the modeled surface water features.  Data required to 
quantify the stream and groundwater exchange include the locations of Santa Ynez River and tributaries, 
assigned stream segment and reach, and for each its specified length, streambed thalweg elevation, and 
streambed conductance.  Additionally, the monthly river flow is specified where the Santa Ynez River 
enters the WMA/CMA Model area and for all tributaries upstream of the river.  The streambed thalweg 
elevations were assigned and adjusted according to surface elevations derived from 10-meter Digital 
Elevation Models (DEMs) and comparisons with USGS topographical maps.   

The entire Santa Ynez River network is divided into 68 segments and each segment consists of a set 
of model cells (reach).  Details of the Santa Ynez River network are summarized in Attachment 2.  Model-
simulated stream stage and streamflow were calculated based on the channel hydraulics4 at USGS gaging 
stations 11133000 (close to Lompoc Narrows), 11134000 (close to Lompoc H Street), 11129800 (Zaca 
Creek), and 11128500 (Solvang).  The relationships of streamflow and corresponding width and depth at 
each gaging station are also summarized in Attachment 2.  A summary of the annual streamflow entering 
the eastern model domain for the Santa Ynez River is about 3,500 feet downstream of the Solvang gage.  
Streamflow input to the model for the Santa Ynez River and all tributaries are tabulated in Attachment 3.  

 
 
4 These stream values were similar to channel parameters used in the WMA Lompoc Plain finite element model (Durbin et al, 1993) 
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TABLE 6  SANTA YNEZ RIVER AND TRIBUTARY STREAMFLOW  
WMA/CMA MODEL  

(WY 1982-2018; 37-YEAR AVERAGE ANNUAL AFY) 

STREAMFLOW INTO 
MODEL 

 
CMA 
AFY 

 
WMA 

AFY 

TOTAL 
STREAMFLOW 
INTO MODEL 
DOMAIN3  AFY 

MINIMUM 
YEAR 

YEAR / AFY 

MAXIMUM 
YEAR 

YEAR / AFY 

Santa Ynez River 85,7801 94,1902 85,7803 1990/   630 1998/ 655,820 

Nojoqui Creek 3,260  3,260 2015/     40 1995/   21,980 

Santa Rosa Creek 760  760 mult/        0 1995/     5,680 

Santa Rita Creek  420 420 mult/        0 1995/     3,270 

Salsipuedes Creek  9,440 9,440 2015/   120 1995/   63,690 

San Miguelito Creek  1,310 1,310 2009/     70 1995/     9,960 

Other Side Tributaries 3,820 3,730 7,550 mixed mixed 

Wastewater  3,790 3,790 2012/ 2,950 2000/     4,720 

Total Surface Water Inflow 93,610 112,870 112,300 1990/ 4,720 1998/ 776,650 

Note: all numbers are rounded to the nearest 10 afy, sometimes causing a summation rounding error. 
1.  Simulated 3,500 feet downstream of USGS Gage 11128500 Solvang. 
2.  Simulated at USGS Gage 11133000 Narrows. 
3  Flow from outside of the WMA/CMA Model domain does not include the ‘internal’ flow at the USGS Gage 11133000 Narrows. 

 

During model calibration, simulation of the Santa Ynez River streamflow at the Lompoc Narrows was 
reset to the USGS gaging station 11133000 to remove any potential upstream errors that might have been 
introduced. The Santa Ynez River segment (stream segment 40) located immediate downgradient of the 
gaging station 11133000 became a new starting stream segment using the monthly recorded streamflow 
measurements at the gaging station 11133000 to complete the stream routing process. Both simulated and 
gaged streamflow are included in Attachment 3.  Resetting flow at stream segment 40 was only part of 
model calibration. For the model simulation of future scenarios, the streamflow at the Lompoc Narrows is 
a simulated (not gaged) quantity.  The comparison of simulated and gaged streamflow will be discussed in 
Section 4.2 discussing the results of model calibration.  

3.3.3 Groundwater Pumping 

Groundwater production is primarily pumped for agricultural, municipal, and domestic uses. 
Groundwater production required for the WMA/CMA Model was compiled from the pumping data 
obtained from the previous WMA Lompoc Plain finite element model5 (Durbin et al, 1997) and pumping 
records obtain from the Santa Barbara County Water Agency.  Locations of agricultural, municipal, and 

 
 
5 This is also referred to as the “salinity finite element model in the Lompoc WMA developed by Durbin and others (1993).” 
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domestic wells are shown in Figure 13.  An annual summary of the pumping data used in the model for 
WY 1982 through WY 2018 is provided as Attachment 4.  Groundwater pumping was implemented in the 
WMA/CMA Model using the WEL package with the pumping reduction capability in the event of simulated 
water levels are approaching the well bottom.    

TABLE 7  PRODUCTION WELL SUMMARY 
 WMA/CMA MODEL  

PUMPING WELLS WMA 
# WELLS 

CMA 
# WELLS 

TOTAL 
# WELLS 

Agriculture/Irrigation 261 130 391 

Municipal 18 4 22 

Domestic 123 121 244 

Total Wells Simulated 402 255 657 

 

TABLE 8  PUMPING SUMMARY,  WMA/CMA MODEL  
(WY 1982-2018 AVERAGE ANNUAL AFY) 

PUMPING TYPE CMA 
PUMPING (AFY) 

WMA 
PUMPING (AFY) 

TOTAL 
PUMPING (AFY) 

Net Agriculture/Irrigation 4,170 19,570 23,740 

Municipal 850 7,000 7,840 

Domestic 230 160 390 

Total Volume Pumped 5,240 26,730 31,980 

Note: all numbers are rounded to the nearest 10 afy, sometimes causing a summation rounding error. 
1.  Agricultural return flow is included in net agricultural pumping. 

 

3.3.4 Evapotranspiration 

Evapotranspiration was simulated in the model to estimate groundwater consumption from naturally 
occurring phreatophytic (roots tapping into the groundwater table) vegetation.  Figure 14 shows the location 
of model cells simulating phreatophyte water use within the model area.  These areas are primarily located 
along the Santa Ynez River and side tributary riparian areas and at the estuary.  Evapotranspiration was 
assigned to the upper-most layer in the WMA/CMA Model.  Groundwater loss through evapotranspiration 
(ET) within the model area was simulated based on the relationships between the surface elevations, 
simulated heads, potential ET rates, and root extinction depth using the MODFLOW Evapotranspiration 
(EVT) package.  The ET surface was set to the average elevation within the 4-acre model cell based on land 
surface from Digital Elevation Models (DEM).  The root extinction depth shown in Figure 14 ranges from 
25 feet to 54 feet below the average 4-acre model cell land surface elevation.  These values were established 
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during model calibration using subarea water budget analysis during the WY 1982 to WY 2018 period 
estimated to average about 12,000 AFY (Table 9). 

Potential ET was estimated using the monthly average precipitation data collected from the California 
Irrigation Management Information System (CIMIS) during the period between 1983 and 2018. Based on 
the precipitation collected from the CIMIS, the average annual potential ET for the WMA and CMA are 
approximately 43.9 inches per year and 51.0 inches per year, respectively. The estimated monthly potential 
ET for the ET cells in the WMA and CMA areas are provided in Table 9.  These ET rates vary monthly 
with the largest rate occurring during the summer months and the smallest rate occurring in the winter 
months).   

The model calculates the groundwater consumed at the 4-acre model cell based on the simulated depth 
to water and the parameters assigned to the model cell.  The maximum ET loss occurs when the simulated 
head is at or above the ET surface; on the contrary, the minimum ET loss (equal to zero) occurs when the 
simulated head drops at or below the root extinction depth.   

TABLE 9  ESTIMATED AVERAGE MONTHLY 
POTENTIAL  AND SIMULATED EVAPOTRANSPIRATION 

Water 
Year 

Month 

Western 
Management Area 

Potential ET 
(feet/day) 

Central 
Management Area 

Potential ET 
(feet/day) 

Simulated 
WY 1982-2018 

Evapotranspiration 
(acre-feet/year) 

October 0.00866 0.00989 845 
November 0.00570 0.00629 533 
December 0.00444 0.00475 431 
January 0.00468 0.00511 469 
February 0.00608 0.00672 574 
March 0.00922 0.01035 976 
April 0.01202 0.01366 1,227 
May 0.01551 0.01789 1,610 
June 0.01427 0.01707 1,421 
July 0.01508 0.01833 1,531 
August 0.01355 0.01648 1,358 
September 0.01147 0.01353 1,091 

  Total Average 
Annual AFY: 12,067 

 

3.3.5 Groundwater Flow Barriers 

Groundwater flow can be completely or partially restrained by geologic features. Figure 15 shows 
groundwater level measured during well installation near the boundary between the Santa Rita Upland and 
Buellton Upland.  The observed water levels in the Buellton Upland are generally higher than water levels 
observed in the Santa Rita Upland.  The measured data suggest the existence of a partial flow barrier located 
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between the Santa Rita Upland and Buellton Upland due to the sharp differences in groundwater elevations.  
The characteristic of this partial barrier is uncertain; however, groundwater in the Buellton Upland area 
appears to also be restricted in the same area. To account for this inferred flow barrier, a line of model cells 
located between the Santa Rita Upland and Buellton Upland were assigned a relatively low hydraulic 
conductivity as shown on Figure 15. The hydrogeologic properties of these cells in this area of the model 
were set to limit groundwater flow -- decrease of five (5) orders of magnitude of the horizontal and vertical 
hydraulic conductivity (Kx and Kz) and a decrease of two (2) orders of magnitude of specific yield and 
specific storage (Sy, and Ss).  This simulated partial barrier to flow restricts the movement of groundwater 
between the Buellton Upland and Santa Rita Upland, and maintains the relatively higher groundwater 
conditions observed in the Buellton Upland.  The physical reasons for the hydraulic conductivity contrast 
between the Santa Rita Upland and Buellton Upland is unknown and will require additional geohydrologic 
data and investigation to better understand its mechanism.   

 WMA/CMA Model Package Summary 

This section describes the different USGS MODFLOW-USG codes (packages) that were used to 
construct the unstructured grid model for the WMA/CMA Model.  These unstructured grid packages were 
used to represent the hydrostratigraphic units, model discretization, recharge and discharge water 
components, and numerical solver. The MODFLOW-USG packages employed in the WMA/CMA Model 
are tabulated in Table 10 and summarized below. 

TABLE 10  MODFLOW-USG PACKAGES USED IN THE WMA/CMA MODEL 

MODFLOW-USG PACKAGE PURPOSE 

Basic BAS model cell status and initial starting heads 
Discretization DISC model cell connection, size, and time discretization 
Layer-Property Flow LPF aquifer properties 
Time Varying Constant Head CHD specified heads at model domain boundary 
Well WEL groundwater production 
Evapotranspiration  EVT evapotranspiration process 
Recharge RCH natural recharge and anthropogenic return flow 
Streamflow-Routing SFR Santa Ynez River and tributaries flow system 
Output Control OC model output control 
Solver SMS Sparse Matrix Solver 
Gage GAGE output control for streamflow segments 

Zone Budget  model post-processing 
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3.4.1 Basic Package (BAS) 

The Basic Package is used to specify the model cell status, and initial water level conditions within 
the model domain. Because of the MODFLOW-USG’s flexibility in model grid design, the WMA/CMA 
Model was constructed to efficiently represent pinch-outs between merging geologic structures and 
eliminate the need for inactive model cells when using a rectilinear finite-difference. There is a total of 
53,265 active groundwater cells in the model, and includes 1,219 cells representing layer 1, 7,710 cells 
representing layer 2, 3,035 cells representing layer 3, 1,399 cells representing layer 4, 1,988 cells 
representing layer 5, 10,910 cells representing layer 6, 13,520 cells representing layer 7, and 13,520 cells 
representing layer 8.  The initial heads employed in the WMA/CMA Model were determined based on 
historical reports and observed water level data. 

3.4.2 Discretization Package (DICU) 

The Discretization Package specifies model discretization information to define model geometry, 
model cell connection, and time stepping throughout the entire simulation period.  The model domain was 
discretized using a constant grid-block size of approximately 4 acres (174240 feet). The entire model area 
is discretized into eight (8) model layers based on the geological map. Figure 3 through Figure 8 show the 
discretization of the groundwater domain. The WMA/CMA Model was constructed to simulate hydrologic 
conditions starting from October 1981 through September 2020 (total of 39 years) with a total of 468 
monthly stress periods.   

3.4.3 Layer Property Flow Package (LPF) 

The Layer Property Flow Package specifies aquifer properties for all model cells and model layer type 
within the model. Aquifer parameters required by the WMA/CMA Model include horizontal and vertical 
hydraulic conductivities, specific storage, and specific yield. Aquifer properties assigned to the 
WMA/CMA Model were adjusted during model calibration. All model layers are assigned to be convertible 
between confined and unconfined conditions depending the layer thickness and water level conditions.  

3.4.4 Well Package (WEL) 

The well package simulates groundwater extraction within the model domain. The extraction wells 
include irrigation, domestic, and municipal wells. The MODFLOW-USG will reduce groundwater pumping 
rates when the simulated heads approach the specified bottom elevation of the cell, which prevents “dry” 
model cells from occurring during model computations.  The perforated intervals of most wells in the model 
are unknown. It was therefore necessary to assume that wells extract groundwater primarily from the main 
water bearing formation represented by model layers 2, 5, 6, and 7. Well extractions were allocated between 
layers based on the following rule set: 
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If pumping well is located where:  
       model layers 1 and 2 are present 100% from layer 2 

       model layers 2 and 5 are present 40% / 60% from layers 2 and 5 

       model layers 2 and 6 and/or 7 are present 40% / 60% from layers 2 and 6 and/or 7 

       model layers 5 and 6 are present 50% / 50% from layers 5 and 6 

       model layers 2, 5 and 6 are present 20% / 40% / 40% from layers 2, 5, and 6 
 

3.4.5 Time Variant Specified Head Package (CHD) 

The CHD package was employed to provide constant head boundaries along the western and eastern 
perimeter of model boundary and the lagoon area (Figure 10 upper).  A constant head value of zero is 
assigned to model cells in model layers 1 and 2 where model cells located adjacent to the ocean. In order 
to ensure the other CHD boundary cells can provide reasonable head gradients, the constant heads assigned 
to the eastern boundary and lagoon cells were determined based on the historical water levels observed in 
the nearby wells. 

3.4.6 Evapotranspiration Package (EVT) 

The ET package is used to apply ET rates to each ET cell in the WMA/CMA Model.  The pertinent 
data required in the EVT package includes the potential ET rate, root extinction depth, ET surface elevation, 
and model simulated head. The MODFLOW-USG calculates the ET extraction over the model top active 
cells. 

3.4.7 Recharge Package (RCH) 

The Recharge Package is employed to simulate groundwater recharge as a result of water percolation 
over the uppermost layer of active model cells. The recharge applied to the WMA/CMA Model is the total 
precipitation recharge, drainage flow, mountain front flow, and municipal return flow.   

3.4.8 Stream Routing Package (SFR) 

The SFR Package defines the locations of the Santa Ynez River and all tributaries that will be simulated 
in the model. Required data for the SFR Package includes Stream location, stream identification, stream 
length, stream bed elevation and conductance, and streamflow.  The SFR provides several options to 
calculate stream width and depth, the current setup is to calculate the stream width and depth using the 
channel hydraulics table (Attachment 2).  

3.4.9 Gage Package (GAG) 

The MODFLOW-USG Gage Package controls streamflow output at any stream cell of interest.  The 
Gage Package in the WMA/CMA Model setup is to generate simulated time series streamflow at the USGS 
gage stations 11133000, 11134000, 11135000, and 11135250 where observed streamflow data are available 
for model calibration.  
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3.4.10 Sparse Matrix Solver Package (SMS) 

The Sparse Matrix Solver (SMS) package provide groundwater flow equation solver for the 
MODFLOW-USG. The SMS package has several solver options and the Newton-Raphson linearization 
scheme was determined to be the most appropriate solver option for the WMA/CMA Model due to its good 
convergence and faster simulation time.  

3.4.11 Output Control Package (OC) 

The Output Control Package of MODFLOW-USG controls how water levels, fluxes and water budget 
information is saved during a simulation. The Output Control Package was set up to save the simulated 
groundwater levels (heads), volumetric budget, and cell-by-cell flow at the end of each stress period.  The 
cell-by-cell flow output is used by the post processing Zone Budget program to calculate internal fluxes 
and subarea water budgets based on model simulated rates. 

 MODEL CALIBRATION  

Model calibration is the process of iteratively adjusting aquifer parameters and boundary conditions 
with the intention to ensure the model simulated results match the conditions observed in the field or 
estimated by other approaches within acceptable errors.  Calibration of the transient WMA/CMA Model 
was performed for the 37-year period from WY 1982-2018 (444 monthly stress periods) through a 
systematic adjustment of model parameters and comparisons of simulated results with measured data.  The 
aquifer parameter adjustment in the calibration process represents the constant parameter adjustment over 
each management zone; that is, each model management zone has one constant set of aquifer parameters.   

 GROUNDWATER LEVELS 

Although there are many wells located within the model area, many wells have one or few groundwater 
level measurements.  For calibration purposes, 122 wells with longer-term water level measurements were 
considered as target wells for model calibration. The locations of the target wells are shown on Figure 16 
and tabulated in Attachment 5. These water level measurements are the basis for  groundwater level trend 
analysis and comparison to  the model’s simulated results.  Review of observed water level measurements 
at these 122 wells indicates water level measurements at some wells may consist of both static and non-
static measurements.  The non-static measurements were collected either when a well was still pumping, or 
when the groundwater level was not fully recovered.  In addition, some measurements may be considered 
as outliers when the data deviate significantly from the normal water level range.  However, without 
knowing the exact causes of those abnormal water level measurements, all water measurements are 
considered and included in the model calibration statistics and comparison hydrographs (Attachment 5).  

Calibration statistics are shown on Figure 17 using a scatter plot of observed versus simulated water 
level, and a histogram (distribution) of the residual differences (measured - simulated) computed for 24,114 
groundwater level measurements at the 122 target wells.  The closely clustered data around the diagonal 
match-line shown in the scatter plot illustrates a good fit of the simulated groundwater levels to the observed 
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data, with no trend or bias to the errors.  Statistic evaluations of the simulated water levels are also presented 
in Figure 17. The calculated mean residual is 1.40 feet in the WMA and -0.62 feet in the CMA; with a 
Standard Deviation (σR) of 10.13 in the WMA and 7.10 feet in the CAM.  These statistics indicate that on 
average, the WMA/CMA Model simulated results are slightly higher than the measured data (0.99 feet) and 
most of the residuals (differences) are generally less than 9.63 feet throughout the whole model area.  The 
residual of histogram shown on Figure 17 shows a good bell shape distribution (normal distribution). The 
large discrepancy of -50 feet difference (to the left of the residual distribution) are mostly the differences 
between the model simulated heads and possible outliers. The statistics shown on Figure 17 suggest a good 
fit between the simulated and observed heads over the entire model area. 

For discussion purposes, measured and model-calculated water levels are plotted for 30 select wells 
on Figures 18 through Figure 23 (all 122 hydrographs are included as Attachment 5).  Hydrographs in the 
CMA (Figure 18) show close agreement between measured and simulated heads. Most of the simulated 
water levels were extracted from the main water bearing layers (model layers 2, 5, or 6) except for those 
wells located in areas where main water bearing formations do not exist or the water bearing formation is 
thin.  Information of township and range, Stetson’s database identification number, and the model layer 
where simulated heads were extracted from the WMA/CMA Model of all 122 target wells are summarized 
in Attachment 5. Closer comparisons occur in the alluvial areas of the CMA, compared to the relatively 
sparse data sites available in the Buellton Upland.  Figure 19 shows simulated and measured data within 
the WMA river alluvium and Santa Rita Upland.  Similar to the CMA, closer agreement between measured 
and  model-calculated water levels in wells located in the alluvial aquifers compared to wells located in the 
upland aquifers.  The hydrographs in Figure 20 show a very close match between simulated and measured 
groundwater level data in the Lompoc Plain and eastern edge of the Lompoc Upland – both in wet/dry 
seasonal trends and absolute values.  Figure 21 continues west, showing target wells in the middle Lompoc 
Plain and along a tributary drainage in the Lompoc Upland.  These wells show a very good match along the 
river, and a good match with distance from the river.  Figure 22 and Figure 23 shows target wells in the 
western Lompoc Plain  and near the Pacific coast where simulated groundwater levels are mostly within a 
few feet to about 10 feet of measured.  

Review of the calibration results indicates that some observed measurements are significantly different 
from the simulated heads (i.e. at well 7N/33W-21N01 well located in the Santa Rita Upland with about 20 
ft difference between the simulated and observed heads).  These discrepancies may be the cause of large 
water level changes due to nearby pumping activities while measurements were taken or may be outliers.  
The larger discrepancies generally occur in the Lompoc Upland, Santa Rita Upland, and Buellton Upland 
areas where knowledge and water level measurements in those areas are fairly limited. 

 SANTA YNEZ RIVER STREAMFLOW  

The SFR simulated streamflow at the of the USGS gaging stations 11133000, 11134000, 11135000, 
and 11135250 were also used during calibration of the model. Among these four (4) gaging stations, only 
the gaging station 11133000 (close to the Lompoc Narrows) has a complete monthly streamflow record 
between October 1981 and September 2018. Comparison of simulated versus measured streamflow at the 
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Lompoc Narrows gaging station 11133000 is presented monthly in Figure 24 and annually on Figure 25.  
The log-scaled scatter diagram (Figure 25) of simulated versus measured streamflow at the USGS gage 
near the Lompoc Narrows shows an R2 value of 0.98.  Figure 26 shows the limited measured data at USGS 
gage 11134000 at H Street compared with the simulated values from the WMA/CMA Model, with an R2 
value of 0.99.  Figure 27 shows the limited measured data at USGS gage 11135000 at Pine Canyon 
compared with the simulated values from the WMA/CMA Model, with an R2 value of 0.99.  And Figure 
28 shows the limited measured data at USGS gage 11135250 at 13th Street Bridge at VAFB compared with 
the simulated values from the WMA/CMA Model, with an R2 value of 0.98.   

 Water Budgets 

The model calculates a volumetric groundwater budget for each monthly stress period of all inflows 
and outflows throughout the model domain.  Water Budget Technical Memoranda (Stetson, 2021) 
developed for the GSP give details of water budgets by subareas within the WMA and CMA.  Figure 29 
shows annual distribution of inflows, outflows, and changes of groundwater in storage simulated by the 
model from WY 1982 through WY 2018.  The variability in natural recharge (inflow to the model) is typical 
of this semi-arid coastal region of California.   Water demand from pumping and phreatophytic vegetation 
is fairly constant throughout this 37-year period.  Groundwater in storage changes in response to the 
recharge variability, supplying groundwater to water demand during dry conditions (net storage change is 
negative) and replenishing the aquifer during wet conditions (net storage is positive). 

 MODEL SENSITIVITY 

An analysis was conducted on the transient calibrated model to assess the sensitivity of the 

WMA/CMA Model input parameters. The sensitivity analysis results will assist in understanding and 

addressing uncertainties between the calibrated model and the predictive model.  Input model parameters 

considered in the sensitivity analysis included: 

• aquifer properties of horizontal and vertical hydraulic conductivity, specific yield, and 

specific storage,  

• groundwater recharge from precipitation, drainage flow, mountain front flow, and municipal 

return flow, 

• root extinction depth assigned in the Evapotranspiration Package, and  

• effectiveness of the groundwater flow barrier located between the Santa Rita Upland and 

Buellton Upland as discussed in Section 3.3.5.   

Evaluations of model changes due to model input parameters were performed by adjusting a single 
input parameter for each sensitivity run.  Simultaneous adjustments of multiple model input parameters 
were not performed.  The WMA/CMA Model’s calibration run was used to assess comparative changes 
with each sensitivity analysis.  
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Because the change in groundwater elevation is a result of the change in groundwater storage, the goal 
of the sensitivity analysis is to measure the changes of groundwater storage as a result of adjustments of 
model input parameters.  The significance level is quantified by calculating the change of simulated net 
groundwater storage between the sensitivity analysis model run and the calibration model run for the 
simulation period between October 1981 and September 2018. The sensitivity analysis focuses on the 
adjustments of aquifer properties of horizontal and vertical hydraulic conductivity (Kx and Kz), specific 
yield (Sy) and specific storage (Ss) and specific yield (Sy), groundwater recharge, root extinction depth, 
and horizontal hydraulic conductivity of the model flow barrier cells. A total of 18 sensitivity runs were 
performed. The tested parameters and range of adjustments, and the significance levels quantified for each 
simulation cases are summarized in Table 11.   

Depending on the percentage changes in net groundwater storage with respect to the analyzed 
parameters, the significance level of the model to the tested parameters are generally classified into: 

1) high sensitivity if the percentage change is generally greater than 20%,  
2) moderate sensitivity if the percentage change is between 5% and 20%, and  
3) low sensitivity if the percentage change is general less than 5%.   

Based on the sensitivity classification discussed above, attention will  focus on the high sensitivity 
parameters for future predictive simulations. Results of this analysis show that the WMA/CMA Model is 
highly sensitive to groundwater recharge and horizontal hydraulic, moderately sensitive to specific yield 
and root extinction depth, and least sensitive to vertical hydraulic conductivity and specific storage. 
Although the quantified significance level of the flow barrier located between the Santa Rita Upland and 
Buellton Upland is low, impacts from the flow barrier remain uncertain and will require further 
investigations as new geological information becomes available. 

 



 
DRAFT WMA/CMA Model Documentation Page 18 May 19, 2021 
Santa Ynez River Groundwater Sustainability Plan 

TABLE 11  PARAMETER ADJUSTMENTS IN THE WMA/CMA MODEL SENSITIVITY ANALYSIS 

ANALYSIS 
RUN 

 
 

PARAMETER 

 
 

PARAMETER ADJUSTMENT 

STORAGE 
CHANGE 
(AFY) 

%1 
CHANGE 

SIGNIFICANCE 
LEVEL  

1 Kx + 100% in Model Layers 2, 5, 6 4,398 20.05% High  

2 Kx - 50% in Model Layers 2, 5, 6 3,075 -16.07% High  

3 Kz +100% in Model Layers 2, 5, 6 3,719 1.52% Low  

4 Kz -50% in Model Layers 2, 5, 6 3,629 -0.93% Low  

5 Kx +100% in Model Layers 1, 3, 4, 7, 8 4,777 30.39% High  

6 Kx -50% in Model Layers 1, 3, 4, 7, 8 2,611 -28.74% High  

7 Kz +100% in Model Layers 1, 3, 4, 7, 8 3,682 0.50% Low  

8 Kz -50% in Model Layers 1, 3, 4, 7, 8 3,648 -0.41% Low  

9 Sy +100% in Model Layers 2, 5, 6 3,917 6.91% Moderate  

10 Sy -50% in Model Layers 2, 5, 6 3,439 -6.13% Moderate  

11 Ss +1000% in Model Layers 2, 5,  6 3,735 1.94% Low  

12 Ss -10% in Model Layers 2, 5,  6 3,655 -0.23% Low  

13 Recharge2 150% recharge increase 1,205 -67.10% High  

14 Recharge2 50% recharge decrease 6,319 72.48% High  

15 ET depth 150% root extinction depth increase 3,884 6.01% Moderate  

16 ET depth 50% root extinction depth decrease 3,306 -9.77% Moderate  

17 Kx ‘+1000% at flow barrier cells 3,721 1.57% Low  

18 Kx ‘-10% at flow barrier cells 3,659 -0.13% Low  

  Calibration Run 3,664    

Kx = horizontal hydraulic conductivity; Kz = vertical hydraulic conductivity; Sy = specific yield; Ss = specific storage; ET = evapotranspiration 
1. % Change in Net Storage =  
  [Sensitivity Run Net Storage Change – Calibration Run Net Storage Change] / Calibration Run Net Storage Change x 100% 
2. Groundwater recharge consists of precipitation, drainage flow, mountain front flow, and municipal return flow.  

 Conclusions 

The development of the WMA/CMA Model was primarily based on the WMA and CMA HCM 
(Stetson, 2020). The model was constructed to consist of eight (8) layers and 53,265 active cells to represent 
the geologic units including shallow river channel deposits and young alluvium, relatively deeper older 
alluvium and Orcutt sand, and the deepest Paso Robles and Careaga formations to evaluate groundwater 
conditions, surface water and groundwater communications, and streamflow of the Basin for the period 
between WY 1982 and WY 2018 (model calibration period). Results of the WMA/CMA Model simulations 
provide an improved understanding of the Basin’s groundwater conditions related to various stresses that 
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have occurred in the Basin. In addition, the predictive model runs can assist in future management 
prioritization for the implantation of groundwater sustainability plan. 

 MODEL LIMITATIONS 

The WMA/CMA Model is a regional groundwater flow model and  constructed with simplifying 
assumptions and limited data. These include, 

• Lack of observed groundwater elevations, particularly in the Lompoc Upland, Santa Rita 
Upland and Buellton Upland areas. 

• Although aquifer properties assigned to the WMA/CMA Model are based on the general 
aquifer characteristics and limited aquifer tests and applied over relatively large areas. 

• The evapotranspiration from phreatophytic riparian vegetation is simulated with monthly 
ET rates that do not vary year by year.  This assumption does not address changes in 
vegetation over time.   

• The low hydraulic conductivity cells assumed in areas between the Santa Rita Upland and 
Buellton Upland (Section 2.5.5) may restrict the westerly groundwater flow from the 
Buellton Upland to the Santa Rita Upland, mechanics of the flow barrier are not fully 
understood, consequently, quantification of the subsurface flow between the Santa Rita 
Upland and the Buellton Upland is estimated. 

• The WMA/CMA Model was constructed as a regional groundwater flow model to assess 
large-scale groundwater conditions in the WMA and CMA.  Caution is needed when 
considering its use for relatively smaller, more localized applications. 

 References 

Berenbrock, C.  1988.  Ground-water quality in the Lompoc Plain, Santa Barbara County, 
California, 1983. Water-Resources Investigations Report 87-4101. 

Durbin et al, 1997.  Hydrologic Consultants, Inc. (HCI). Development of a System of Models for 
the Lompoc Ground-Water Basin and Santa Ynez River for the City of Lompoc. 

Flint, L.E., and A.L. Flint. 2017. California Basin Characterization Model: A Dataset of 
Historical and Future Hydrologic Response to Climate Change. Version 1.1. U.S. 
Geological Survey Data Release. Published in 2014; updated in May 2017. 
https://ca.water.usgs.gov/projects/reg_hydro/basin-characterization-model.html. 

Harbaugh, A.W., Banta, E.R., Hill, M.C., McDonald, M.G., 2000. MODFLOW-2000 – The U.S. 
Geological Survey Modular Ground-Water Model-User Guide to Modularization Concepts 
and the Ground-Water Flow Process, U.S. Geological. Survey Open-File Report 00-92, 121 
pp. 

Harbaugh, A. W., 2005. MODFLOW-2005, the U.S. Geological Survey Modular Ground-Water 
Model – The Ground-Water Flow Process, U.S. Geological Survey; Techniques and 
Methods 6 – A16, 253 pp. 



 
DRAFT WMA/CMA Model Documentation Page 20 May 19, 2021 
Santa Ynez River Groundwater Sustainability Plan 

Hamlin, S.N. 1985. Ground-Water Quality in the Santa Rita, Buellton, and Los Olivos 
Hydrologic Subareas of the Santa Ynez River Basin, Santa Barbara County, California. 
USGS Water-Resources Investigations Report 84-4131. doi: 10.3133/wri844131. 

Niswonger, R.G., and D.E. Prudic. 2006. Documentation of the streamflow-routing (SFR2) 
package to include unsaturated flow beneath streams—A modification to SFR1. U.S. 
Geological Survey Techniques and Methods, Book 6, Chap. A13. Carson City, Nevada: 
USGS. 

Panday, Sorab, Langevin, C.D., Niswonger, R.G., Ibaraki, Motomu, and Hughes, J.D., 2017, 
MODFLOW-USG version 1.4.00: Asfn unstructured grid version of MODFLOW for 
simulating groundwater flow and tightly coupled processes using a control volume finite-
difference formulation: U.S. Geological Survey Software Release, 27 October 2017, 
https://dx.doi.org/10.5066/F7R20ZFJ 

Stetson Engineers, Inc., September 2020. Draft Hydrogeologic Conceptual Model (HCM) 
Technical Memorandum. Prepared for Central Management Area Groundwater 
Sustainability Agency. 

Stetson Engineers, Inc., September 2020. Draft Hydrogeologic Conceptual Model (HCM) 
Technical Memorandum. Prepared for Western Management Area Groundwater 
Sustainability Agency. 



Figures

WMA/CMA Model Documentation



Service Layer Credits: Esri, USDA Farm
Service Agency

PACIFIC OCEAN

£¤101

!(135

!(1

!(1

Western
Management

Area

Central
Management

Area

Eastern
Management

Area

Buellton

Lompoc

Mission Hills

Vandenberg Village

Document Path: J:\jn2710\SYR_Model_Documentation_Report_overview.mxd
FIGURE 1

Model Cells and Areal Extents
WMA/CMA Model

0 2 4
Miles Ü

DRAFT
4/23/2021

Model Boundary
Model Cell
Western Management Area
Central Management Area
Eastern Management Area



Service Layer Credits: Esri, USDA Farm
Service Agency

PACIFIC OCEAN

£¤101

!(135

!(1

!(1

Buellton

Lompoc

Mission Hills

Vandenberg Village

Burton Mesa

Lompoc Terrace

Western
Santa Ynez

River Alluvium

Lompoc Upland

Santa Rita
UplandLompoc Plain

Buellton
Upland

Central
Santa Ynez

River Alluvium

Document Path: J:\jn2710\SYR_Model_Documentation_Report_Subareas.mxd
FIGURE 2

7 SUBAREAS WITHIN MODEL DOMAIN
WMA/CMA Model

0 2 4
Miles Ü

DRAFT
4/23/2021Model Cell

Subarea Boundary
Model Boundary

Western Management Area
Central Management Area
Eastern Management Area



FIGURE 3

MODEL STRUCTURE AND GEOLOGIC LAYERING
WMA/CMA MODEL

5x vertical exaggeration



Service Layer Credits: Esri, USDA Farm
Service Agency

PACIFIC
OCEAN

£¤101

!(135

!(1

!(1

Document Path: J:\jn2710\SYR_Model_Documentation_Report_UnstructuredGrid.mxd
FIGURE 4

UNSTRUCTURED GRID SHOWING MODEL LAYERS
EXPOSED AT LAND SURFACE

WMA/CMA MODEL
0 2 4

Miles Ü
DRAFT

5/17/2021

Layer 1 - River Gravels
Layer 2 - Alluvium
Layer 6 - Orcutt Sand, Paso Robles Formation
Layer 7 - Careaga Formation Graciosa Member

Western Management Area
Central Management Area
Eastern Management Area



Service Layer Credits: Esri, USDA Farm

£¤101

!(135

!(1

!(1

PACIFIC
OCEAN

!(

!(

!(

£¤101

135
1

1

PACIFIC
OCEAN

Model Layer 1
RIVER GRAVEL

Model Layer 2
YOUNGER ALLUVIUM

MODEL LAYERS 1 AND 2
HYDROGEOLOGIC PARAMETER ZONES AND SUBAREAS

FIGURE 5

DRAFT
5/18/2021

Buelton Upland
Lompoc Plain
Lompoc Terrace
Lompoc Upland

Santa Rita Upland
Santa Ynez River Alluvium - Western
Santa Ynez River Alluvium - Central

Western Management Area
Central Management Area
Eastern Management Area

0 2 4
Miles

Ü

Do
cum

ent
 Pa

th:
 J:\

jn2
71

0\
SY

R_
Mo

del
_D

oc
um

ent
atio

n_
Re

po
rt_

L1
L2

.m
xd

# shows hydrogeologic parameter
zones listed in Table 2!(1

!(1

!(2

!(3

!(4

!(5

!(6

!(7

!(8

!(9

!(10

!(11

!(12



Service Layer Credits: Esri, USDA Farm

£¤101

!(135

!(1

!(1

PACIFIC
OCEAN

!(

!(

!(

£¤101

135
1

1

PACIFIC
OCEAN

Model Layer 3
ALLUVIUM SHALLOW

Model Layer 4
ALLUVIUM MIDDLE

MODEL LAYERS 3 AND 4
HYDROGEOLOGIC PARAMETER ZONES AND SUBAREAS

FIGURE 6

DRAFT
5/18/2021

Buelton Upland
Lompoc Plain
Lompoc Terrace
Lompoc Upland

Santa Rita Upland
Santa Ynez River Alluvium - Western
Santa Ynez River Alluvium - Central

Western Management Area
Central Management Area
Eastern Management Area

0 2 4
Miles

Ü

Do
cum

ent
 Pa

th:
 J:\

jn2
71

0\
SY

R_
Mo

del
_D

oc
um

ent
atio

n_
Re

po
rt_

L3
L4

.m
xd

# shows hydrogeologic parameter
zones listed in Table 2!(1

!(13

!(14

!(15



Service Layer Credits: Esri, USDA Farm

£¤101

!(135

!(1

!(1

PACIFIC
OCEAN

!(

!(

!(

£¤101

135
1

1

PACIFIC
OCEAN

Model Layer 5
ALLUVIUM LOWER

Model Layer 6
OLDER ALLUVIUM OR ORCUTT SAND

OR PASO ROBLES

MODEL LAYERS 5 AND 6
HYDROGEOLOGIC PARAMETER ZONES AND SUBAREAS

FIGURE 7

DRAFT
5/18/2021

Buelton Upland
Lompoc Plain
Lompoc Terrace
Lompoc Upland

Santa Rita Upland
Santa Ynez River Alluvium - Western
Santa Ynez River Alluvium - Central

Western Management Area
Central Management Area
Eastern Management Area

0 2 4
Miles

Ü

Do
cum

ent
 Pa

th:
 J:\

jn2
71

0\
SY

R_
Mo

del
_D

oc
um

ent
atio

n_
Re

po
rt_

L5
L6

.m
xd

# shows hydrogeologic parameter
zones listed in Table 2!(1

!(18

!(16

!(17

!(19

!(20

!(23

!(21

!(22



Service Layer Credits: Esri, USDA Farm

£¤101

!(135

!(1

!(1

PACIFIC
OCEAN

!(

!(

!(

£¤101

135
1

1

PACIFIC
OCEAN

Model Layer 7
UPPER CAREAGA

Model Layer 8
LOWER CAREAGA

MODEL LAYERS 7 AND 8
HYDROGEOLOGIC PARAMETER ZONES AND SUBAREAS

FIGURE 8

DRAFT
5/18/2021

Buelton Upland
Lompoc Plain
Lompoc Terrace
Lompoc Upland

Santa Rita Upland
Santa Ynez River Alluvium - Western
Santa Ynez River Alluvium - Central

Western Management Area
Central Management Area
Eastern Management Area

0 2 4
Miles

Ü

Do
cum

ent
 Pa

th:
 J:\

jn2
71

0\
SY

R_
Mo

del
_D

oc
um

ent
atio

n_
Re

po
rt_

L7
L8

.m
xd

# shows hydrogeologic parameter
zones listed in Table 2!(1

!(24!(27
!(26

!(28

!(29

!(25

!(30!(33
!(32

!(34

!(35

!(31



Service Layer Credits: Esri, USDA Farm
Service Agency

PACIFIC OCEAN

£¤101

!(135

!(1

!(1

Document Path: J:\jn2710\SYR_Model_Documentation_Report_ConstantHeadBoundary.mxd
FIGURE 9

CONSTANT HEAD BOUNDARY
WMA/CMA MODEL

0 2 4
Miles ÜDRAFT

4/23/2021

Coast Constant Head
Lagoon Constant Head
Eastern Constant Head



Service Layer Credits: Esri, USDA Farm
Service Agency

PACIFIC OCEAN

£¤101

!(135

!(1

!(1

440

420

400

180160120

140
100

20
0

60

16
0

40

20

360
340

320
300

100
80
60

280

260

200

80
380

280220

180

460

34
0

120

60

Document Path: J:\jn2710\SYR_Model_Documentation_Report_ConstantHead2.mxd
FIGURE 10

INITIAL GROUNDWATER LEVELS
REPRESENTING OCTOBER 1981 CONDITIONS

WMA/CMA MODEL
0 2 4

Miles Ü
DRAFT

5/19/2021

<25 ft
25 - 50 ft
50 - 75 ft
75 - 100 ft
100 - 125 ft
125 - 150 ft

150 - 175 ft
175 - 200 ft
200 - 225 ft
225 - 250 ft
250 -275 ft
275 - 300 ft

300 - 325 ft
325 - 350 ft
350 - 375 ft
375 - 400 ft
400 - 425 ft
425 - 450 ft
>450 ft

Initial Groundwater Level (feet, msl)

Contour line interval: 20ft



Service Layer Credits: Esri, USDA Farm

£¤101

!(135

!(1

!(1

PACIFIC
OCEAN

!(

!(

!(

£¤101

135
1

1

PACIFIC
OCEAN

NATURAL RECHARGE AND RETURN FLOW
ASSIGNED TO UPPERMOST LAYER

WMA/CMA MODEL

FIGURE 11

DRAFT
4/23/2021

Mountain Front Recharge
Aerial Precipitation Recharge
Precipitation near
Surface Tributaries
Municipal Recharge

Western Management Area
Central Management Area
Eastern Management Area

0 2 4
Miles

Ü

Do
cum

ent
 Pa

th:
 J:\

jn2
71

0\
SY

R_
Mo

del
_D

oc
um

ent
atio

n_
Re

po
rt_

Re
cha

rge
.m

xd

Natural Recharge

Return Flow



Service Layer Credits: Esri, USDA Farm
Service Agency

£¤101

!(1

Tri
b3

2
Oa

k C
an

yo
n

Trib9

Trib
5

Tr ib15

Canadade la Vina NojoquiCreek

Canada de losPalos Blancos

Trib
32

SalsipuedesCreek

Ba
ll a

rd
Ca

ny
on

Trib2

Canadade la Laguna

Trib
28

Trib7

Pu
risi

ma
Ca

ny
on

Cebada Can
yo

nSloa nsCanyon

Sa
nta

Ro
sa

Cr
ee

k

Trib
26

Trib21

La Salle Canyon Santa Rita Creek

Lo
m

po
cC

an
yo

n

Z a
ca

Cr
ee

k

S an M
igu elito Creek

Santa

Lu
cia

Ca
nyon

Santa Ynez River

Document Path: J:\jn2710\SYR_Model_Documentation_Report_Tribs.mxd
FIGURE 12

SANTA YNEZ RIVER AND TRIBUTARY SYSTEM
SIMULATED IN THE WMA/CMA MODEL

0 1 2
Miles Ü

DRAFT
4/23/2021



Service Layer Credits: Esri, USDA Farm
Service Agency

!( !(!(
!( !(

!( !(
!(

!(!( !(!(

!(
!(

!(

!(!( !(!(!( !( !(
!(!(

!(!(!(
!( !( !(!( !(!( !(!( !(!(!( !( !( !( !(!(
!( !(!(!(!(!(

!( !( !(!(!(
!(!( !(!(!(!( !( !(!( !( !( !( !(

!(!( !(!(!(!(!(!(!( !(

!(

!(!(
!(!(!( !(
!(!(!(

!(!(!( !(!(
!( !(

!(

!(

!( !(

!(

!(

!(

!( !( !(

!(!(!(
!( !(!(!(

!( !(

!(

!(

!( !(!(
!(!( !(

!( !(!( !( !( !( !(!( !(!(!(!( !( !(
!( !(!( !( !(!( !(!(

!(!( !(!(
!(

!(!( !(
!(

!( !( !(
!(!(!( !(

!( !( !( !( !(!( !(!( !(!(!(!(!( !( !( !(
!( !(!( !( !(

!(

!(!(

!(!( !( !(
!(

!( !(
!(!(!( !(!( !(!( !(!( !(

!( !( !( !(!( !(!( !(!( !(
!(!(!( !( !(!(!( !(

!(
!(!( !( !(

!( !(!(

!( !(!( !( !( !(

!(

!(

!(

!(
!(

!(!(

!(
!( !(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(
!(

!(

!(
!(

!(

!(

!(

!(

!(

!(!(

!(!(!(

!(

!(
!(

!(

!(!(

!( !(

!(

!(
!(

!(!(!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!( !(!(!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(!(
!(

!(!(

!(
!(!(

!(
!(!(

!(!(
!(

!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!(

!(!(
!( !(

!(

!(!(

!(

!(

!(
!(

!(

!(!(!(!(!(

!(

!(
!(

!(!(

!(
!(

!(!(

!(

!(!(!(

!(

!(

!(
!(

!(
!(

!(

!(!(

!(
!(

!( !(
!(

!(
!(

!( !(

!(

!(!(

!(

!( !(

!(

!(

!(

!(

!(!(

!(

!(
!(

!(
!( !(

!(
!(

!(

!(

!( !(

!(!(

!(!(!( !(

!(!(

!(

!(!(

!(

!( !(
!(

!(!(

!(

!(

!(!(

!( !(
!(!(

!(
!(

!(

!(

!(!(!(
!( !(

!(!(!(!(

!(!(!( !( !(
!(

!(

!( !(!(!( !(!(
!(!(!(!(

!(
!(

!(!(

!(!(!(!(

!(!(!(

!(!(

!(!(
!(
!(

!(!(
!(!(!( !(

!(
!(

!(
!( !(!(!(

!(
!(

!(

!( !(!(
!(!(

!(
!(

!(!(

!(
!(

!(!(!(
!(
!(

!( !(
!(!(

!(!(!(
!( !(!(!(

!(

!(!(
!(!(!(

!(!(

!(!(!(

!(
!(

!(
!(

!(!(
!(

!(!(
!(!(!(!(
!(
!( !(

!(
!(
!(

!( !(

!(
!(!(

!(
!(!(!(

!(
!(!(

!(
!(

!(

!(

!(!(!(
!(

!(

!( !(

!(
!(!(!(!(

!(

!(!(
!(!(

!(!(
!(

!( !(!(

!(!(
!(

!(
!(!(

!(!(
!(!( !(

!(!(
!(

!(
!(

!(!(
!(

!(

!(!(
!(
!(!( !(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!

!

!

!!

!

!

!

!

!

!

!

!!
!
!
!!

!!!

!

PACIFIC OCEAN

£¤101

!(135

!(1

!(1

Document Path: J:\jn2710\SYR_Model_Documentation_Report_wells.mxd
FIGURE 13

AGRICULTURAL, MUNICIPAL, AND DOMESTIC WELLS
SIMULATED IN THE WMA/CMA MODEL

0 2 4
Miles Ü

DRAFT
4/23/2021! Municipal Well

!( Agriculture Well
!( Domestic Well



Service Layer Credits: Esri, USDA Farm
Service Agency

PACIFIC OCEAN

£¤101

!(135

!(1

!(1

Document Path: J:\jn2710\SYR_Model_Documentation_Report_ET.mxd
FIGURE 14

EVAPOTRANSPIRATION
ASSIGNED TO UPPERMOST LAYER IN WMA/CMA MODEL

0 2 4
Miles ÜDRAFT

5/19/2021

25 ft

35 ft

40 ft

54 ft

Extinction Depths Assigned in Model
(feet below land surface)



Service Layer Credits: Esri, USDA Farm
Service Agency

PACIFIC OCEAN

£¤101

!(135

!(1

!(1

Document Path: J:\jn2710\SYR_Model_Documentation_Report_FlowBar.mxd
FIGURE 15

GROUNDWATER FLOW BARRIER
BETWEEN BUELTON AND SANTA RITA UPLAND

WMA/CMA MODEL
0 2 4

Miles ÜDRAFT
4/23/2021



Service Layer Credits: Esri, USDA Farm
Service Agency

!(!(
!(

!(
!(

!(!(!(

!(

!(!(
!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!( !(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(

!(!(

!(!(!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(

PACIFIC OCEAN

£¤101

!(135

!(1

!(1

Document Path: J:\jn2710\SYR_Model_Documentation_Report_CalWells.mxd
FIGURE 16

TARGET WELL LOCATION FOR MODEL CALIBRATION
WMA/CMA MODEL

0 2 4
Miles ÜDRAFT

4/23/2021



FIG
U

R
E 17

GROUNDWATER LEVEL CALIBRATION STATISTICS 
WMA/CMA MODEL 



FIG
U

R
E 18 

GROUNDWATER LEVEL CALIBRATION  
MEASURED AND SIMULATED HYDROGRAPHS (1 OF 6) 

WMA/CMA MODEL 



FIG
U

R
E 19 
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GROUNDWATER LEVEL CALIBRATION  
MEASURED AND SIMULATED HYDROGRAPHS (4 OF 6) 
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MEASURED AND SIMULATED HYDROGRAPHS (5 OF 6) 
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GROUNDWATER LEVEL CALIBRATION  
MEASURED AND SIMULATED HYDROGRAPHS (6 OF 6) 
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STREAMFLOW CALIBRATION  
USGS GAGE 1133000 NARROWS MEASURED AND SIMULATED HYDROGRAPH 
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USGS GAGE 11133000 AT NARROWS 
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STREAMFLOW CALIBRATION
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STREAMFLOW CALIBRATION
USGS GAGE 11135250 AT 13th Street Bridge near VAFB
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Water
Year

CMA
SYR

Alluvium

CMA 
Lower

Aquifer
Buellton
Tributary

Buellton
Upland

WMA 
SYR

Alluvium
Lompoc

Plain

Santa 
Rita

Upland
Lompoc
Upland

Lompoc
Terrace

Total
Areal
Precip

1982 677         20           494         663         313         947         533         1,539      658         5,842      
1983 6,882      177         627         936         3,858      13,317   1,103      2,582      1,208      30,689   
1984 307         8             169         214         28           83           400         254         70           1,532      
1985 304         8             256         454         49           79           562         636         549         2,896      
1986 1,539      39           418         566         757         1,151      2,269      1,561      803         9,103      
1987 312         10           247         380         166         735         563         1,471      783         4,666      
1988 885         26           550         728         341         314         2,201      1,742      795         7,583      
1989 77           1             30           75           11           47           114         758         147         1,261      
1990 77           1             61           162         14           43           910         928         262         2,458      
1991 847         23           575         825         216         329         2,750      1,886      814         8,266      
1992 4,606      111         870         968         1,648      3,393      1,525      2,269      897         16,286   
1993 5,423      136         563         815         1,993      5,459      1,331      2,259      972         18,950   
1994 602         20           299         440         142         140         1,129      643         464         3,879      
1995 6,615      174         456         715         2,717      10,182   1,216      2,886      1,336      26,296   
1996 646         17           310         370         429         2,062      963         1,484      732         7,014      
1997 962         32           293         430         523         2,576      674         1,615      837         7,940      
1998 5,990      142         674         978         2,346      10,278   3,248      3,404      1,445      28,504   
1999 1,337      41           431         553         797         3,569      213         2,182      1,043      10,165   
2000 2,100      61           404         548         925         3,125      1,371      1,571      852         10,957   
2001 4,294      125         678         1,034      1,302      4,305      2,353      2,350      1,024      17,465   
2002 126         3             19           26           14           57           576         156         55           1,032      
2003 1,333      40           458         623         333         165         1,839      866         608         6,266      
2004 623         21           412         551         240         343         1,532      1,118      670         5,511      
2005 7,211      201         667         993         2,828      6,497      2,144      2,469      1,142      24,153   
2006 1,720      50           518         736         528         891         1,988      1,455      445         8,331      
2007 60           1             11           30           10           24           181         186         33           537         
2008 1,957      58           558         899         680         1,356      1,912      2,150      924         10,494   
2009 291         11           243         417         39           87           2,221      667         409         4,385      
2010 2,585      75           649         871         1,047      3,294      1,579      2,520      1,118      13,738   
2011 5,940      170         562         854         2,617      9,848      959         2,832      1,297      25,078   
2012 302         7             94           137         32           170         1,781      562         16           3,102      
2013 145         4             89           157         12           54           1,485      461         60           2,466      
2014 105         1             4             6             7             26           1,140      265         0             1,554      
2015 117         3             41           73           7             20           1,114      545         0             1,920      
2016 211         7             231         252         42           92           2,408      1,007      518         4,768      
2017 3,148      84           511         738         1,082      1,921      2,582      2,033      872         12,972   
2018 182         4             144         169         18           67           1,567      567         120         2,839      
Mean 1,906      52           368         524         760         2,353      1,417      1,456      648         9,484      

Median 847         23           412         551         333         735         1,371      1,484      732         7,014      
Minimum 60           1             4             6             7             20           114         156         0             537         
Maximum 7,211      201         870         1,034      3,858      13,317   3,248      3,404      1,445      30,689   

Attachment 1
WMA/CMA Model Recharge

Areal Precipitation (acre-feet/year)

WMA/CMA Groundwater Model Page 1 of 5



Water
Year

CMA
SYR

Alluvium

CMA 
Lower

Aquifer
Buellton
Tributary

Buellton
Upland

WMA 
SYR

Alluvium
Lompoc

Plain

Santa 
Rita

Upland
Lompoc
Upland

Lompoc
Terrace

Total
Precip at

Tribs
1982 58           8             27           1,208      125         92           162         1,434      548         3,662      
1983 1,024      119         58           2,559      1,945      2,006      1,759      1,865      575         11,910   
1984 110         16           58           2,359      206         176         1,014      3,452      1,534      8,926      
1985 47           6             46           1,914      97           78           332         2,896      872         6,287      
1986 232         38           37           1,698      394         393         882         1,434      378         5,485      
1987 58           7             35           1,452      95           82           207         1,299      315         3,549      
1988 45           5             21           924         86           70           314         1,414      440         3,319      
1989 11           1             40           1,879      20           21           107         1,740      939         4,758      
1990 6             1             29           1,532      12           13           449         1,212      667         3,921      
1991 19           13           22           496         48           22           209         455         120         1,404      
1992 109         24           26           929         191         160         210         447         199         2,295      
1993 380         52           47           1,823      707         685         821         1,258      457         6,230      
1994 79           12           38           1,423      147         145         509         2,157      681         5,190      
1995 916         109         55           2,268      1,676      1,748      1,644      2,004      614         11,034   
1996 111         16           44           1,601      201         192         401         1,199      350         4,116      
1997 109         22           39           1,523      207         194         299         1,007      181         3,580      
1998 577         83           53           2,146      1,113      1,142      1,494      1,416      489         8,513      
1999 192         28           45           1,765      329         295         285         1,518      428         4,885      
2000 292         45           41           1,751      556         557         969         1,771      467         6,449      
2001 240         30           36           1,421      483         463         793         1,124      352         4,943      
2002 72           8             49           2,237      144         128         1,675      2,477      1,081      7,872      
2003 87           16           33           1,166      160         130         553         1,646      339         4,130      
2004 48           7             29           1,038      85           66           340         1,448      309         3,370      
2005 755         106         49           2,293      1,423      1,508      1,739      1,959      639         10,470   
2006 153         24           36           1,292      263         251         605         1,931      964         5,519      
2007 35           4             37           1,968      67           71           681         1,869      860         5,592      
2008 105         18           29           1,119      187         170         376         746         239         2,989      
2009 33           3             28           1,284      47           45           967         1,763      607         4,778      
2010 113         20           28           951         232         213         338         925         251         3,072      
2011 315         48           26           1,108      604         606         595         1,141      249         4,692      
2012 56           6             40           2,066      107         103         1,751      2,111      1,165      7,405      
2013 19           2             32           1,691      36           38           1,397      1,626      841         5,681      
2014 12           1             34           1,802      23           25           1,411      1,743      880         5,932      
2015 5             1             29           1,544      10           11           592         1,220      792         4,203      
2016 9             1             19           1,005      17           18           343         784         195         2,391      
2017 105         19           19           649         205         164         351         399         96           2,004      
2018 12           1             24           1,258      23           14           593         1,324      716         3,966      
Mean 177         25           36           1,544      332         327         734         1,519      563         5,257      

Median 87           16           36           1,532      160         145         592         1,434      489         4,778      
Minimum 5             1             19           496         10           11           107         399         96           1,404      
Maximum 1,024      119         58           2,559      1,945      2,006      1,759      3,452      1,534      11,910   

Areal Precipitation near Tributaries (acre-feet/year)

Attachment 1
WMA/CMA Model Recharge
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Water
Year

CMA
SYR

Alluvium

CMA 
Lower

Aquifer
Buellton
Tributary

Buellton
Upland

WMA 
SYR

Alluvium
Lompoc

Plain

Santa 
Rita

Upland
Lompoc
Upland

Lompoc
Terrace

Total
Mountain

Front
1982 220         22           13           235         406         270         113         98           128       1,505       
1983 1,982      168         7             139         3,864      4,253      622         244         253       11,531     
1984 128         10           2             55           91           50           8             15           11          369          
1985 57           4             7             89           74           94           26           33           126       511          
1986 467         42           6             157         992         856         168         132         176       2,995       
1987 97           10           7             110         238         289         52           139         165       1,107       
1988 311         31           14           311         551         315         92           105         180       1,911       
1989 14           1             0             11           10           37           1             66           27          166          
1990 9             0             1             26           12           42           1             81           34          207          
1991 202         23           15           468         269         247         36           325         223       1,809       
1992 803         60           12           284         1,544      1,309      366         380         225       4,983       
1993 1,333      126         8             166         1,902      1,623      327         257         209       5,951       
1994 184         22           8             145         246         149         53           42           89          937          
1995 1,483      143         4             104         2,575      3,366      443         253         282       8,653       
1996 185         17           6             104         406         506         77           170         156       1,626       
1997 413         41           8             152         742         898         127         213         212       2,807       
1998 1,381      117         6             127         2,229      3,039      367         401         332       7,998       
1999 422         41           8             137         831         948         136         213         227       2,964       
2000 697         67           7             140         1,119      972         165         114         180       3,462       
2001 1,166      127         12           264         1,646      1,447      256         254         241       5,413       
2002 18           1             0             5             21           60           1             10           10          126          
2003 448         52           10           236         615         287         95           39           160       1,941       
2004 224         28           14           263         385         217         62           54           157       1,404       
2005 1,886      191         7             153         3,181      2,629      459         212         232       8,950       
2006 618         59           13           242         611         277         145         77           94          2,137       
2007 6             0             0             3             8             31           1             10           3            63             
2008 545         59           11           271         879         698         174         304         225       3,166       
2009 97           13           7             205         93           81           7             48           60          612          
2010 644         76           15           309         1,152      1,107      194         347         277       4,120       
2011 1,630      160         12           281         2,730      3,255      403         353         332       9,156       
2012 34           1             0             17           19           110         0             50           0            231          
2013 54           7             2             34           35           52           1             32           19          234          
2014 8             0             0             0             4             46           0             22           0            82             
2015 10           0             0             50           4             37           0             59           0            160          
2016 23           1             0             258         25           94           2             125         118       645          
2017 728         76           11           392         1,058      1,333      160         352         240       4,350       
2018 39           4             2             61           19           51           0             48           6            229          
Mean 502         49           7             162         827         840         139         153         146       2,825       

Median 224         28           7             145         406         287         92           114         160       1,809       
Minimum 6             0             0             0             4             31           0             10           0            63             
Maximum 1,982      191         15           468         3,864      4,253      622         401         332       11,531     

Mountainfront Recharge (acre-feet/year)

Attachment 1
WMA/CMA Model Recharge
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Water
Year

CMA
SYR

Alluvium

CMA 
Lower

Aquifer
Buellton
Tributary

Buellton
Upland

WMA 
SYR

Alluvium
Lompoc

Plain

Santa 
Rita

Upland
Lompoc
Upland

Lompoc
Terrace

Total
MUN

RF
1982 996         1             2             1             -          226         -          308         -          1,534      
1983 1,037      1             2             1             -          219         -          298         -          1,558      
1984 1,058      2             4             1             -          349         -          393         -          1,807      
1985 1,093      2             4             1             -          278         -          438         -          1,816      
1986 1,146      3             5             1             -          396         -          404         -          1,955      
1987 1,184      3             6             2             -          396         -          397         -          1,989      
1988 1,250      3             6             2             -          457         -          455         -          2,173      
1989 1,250      3             6             2             -          486         -          483         -          2,230      
1990 1,233      3             5             1             -          456         -          464         -          2,162      
1991 1,176      2             3             1             -          384         -          415         -          1,981      
1992 1,248      2             3             1             -          390         -          427         -          2,070      
1993 1,335      2             3             1             -          376         -          427         -          2,144      
1994 1,352      2             3             1             -          415         -          428         -          2,202      
1995 1,400      2             3             1             -          367         -          390         -          2,163      
1996 1,453      2             4             1             -          421         -          438         -          2,320      
1997 1,418      2             4             1             -          500         -          496         -          2,420      
1998 1,383      2             3             1             -          386         -          421         -          2,194      
1999 1,278      2             3             1             -          408         -          483         -          2,175      
2000 1,343      2             4             1             -          422         -          539         -          2,312      
2001 1,391      2             4             1             -          436         -          533         -          2,369      
2002 1,350      3             5             1             -          540         -          500         -          2,399      
2003 1,382      3             5             1             -          546         -          477         -          2,415      
2004 1,360      4             6             2             -          517         -          582         -          2,471      
2005 997         3             5             1             -          467         -          525         -          1,998      
2006 1,138      3             6             2             -          501         -          521         -          2,172      
2007 1,111      4             6             2             -          527         -          608         -          2,258      
2008 1,137      4             6             2             -          557         -          562         -          2,269      
2009 1,050      4             7             2             -          503         -          536         -          2,102      
2010 1,301      3             5             2             -          458         -          458         -          2,226      
2011 1,270      3             5             2             -          462         -          556         -          2,297      
2012 1,237      3             6             2             -          498         -          475         -          2,222      
2013 1,319      3             5             2             -          477         -          499         -          2,305      
2014 1,270      3             6             2             -          421         -          469         -          2,170      
2015 1,126      3             5             1             -          350         -          379         -          1,865      
2016 1,120      2             3             1             -          366         -          386         -          1,878      
2017 1,166      3             5             1             -          329         -          402         -          1,906      
2018 1,195      3             5             2             -          377         -          405         -          1,988      
Mean 1,231      3             5             1             -          423         -          459         -          2,122      

Median 1,248      3             5             1             -          421         -          458         -          2,172      
Minimum 996         1             2             1             -          219         -          298         -          1,534      
Maximum 1,453      4             7             2             -          557         -          608         -          2,471      

Attachment 1
WMA/CMA Model Recharge

Municipal Return Flow  (acre-feet/year)
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Water
Year

CMA
SYR

Alluvium

CMA 
Lower

Aquifer
Buellton
Tributary

Buellton
Upland

WMA 
SYR

Alluvium
Lompoc

Plain

Santa 
Rita

Upland
Lompoc
Upland

Lompoc
Terrace

Total
Recharge

1982 1,950      51           537         2,107      844         1,535      807         3,379      1,333      12,542   
1983 10,925   465         694         3,634      9,668      19,795   3,484      4,988      2,035      55,689   
1984 1,603      36           232         2,629      325         658         1,422      4,114      1,615      12,634   
1985 1,501      20           313         2,457      220         528         920         4,003      1,547      11,510   
1986 3,383      121         467         2,422      2,143      2,795      3,319      3,531      1,357      19,538   
1987 1,651      31           295         1,944      499         1,501      822         3,306      1,262      11,310   
1988 2,491      66           590         1,965      977         1,157      2,607      3,717      1,415      14,986   
1989 1,352      6             76           1,967      41           591         222         3,047      1,113      8,415      
1990 1,325      5             96           1,722      38           554         1,361      2,684      963         8,748      
1991 2,244      61           616         1,790      533         982         2,996      3,081      1,157      13,460   
1992 6,765      196         911         2,182      3,383      5,251      2,101      3,523      1,321      25,634   
1993 8,471      316         621         2,805      4,602      8,144      2,479      4,201      1,638      33,275   
1994 2,217      56           347         2,009      535         850         1,691      3,270      1,233      12,209   
1995 10,414   428         519         3,087      6,968      15,663   3,303      5,532      2,232      48,146   
1996 2,395      52           364         2,077      1,036      3,181      1,442      3,292      1,238      15,076   
1997 2,901      97           344         2,107      1,471      4,168      1,100      3,330      1,230      16,747   
1998 9,330      343         736         3,252      5,687      14,845   5,109      5,642      2,266      47,209   
1999 3,229      111         488         2,456      1,958      5,220      634         4,396      1,698      20,189   
2000 4,432      175         457         2,440      2,600      5,076      2,505      3,995      1,500      23,180   
2001 7,092      284         730         2,720      3,432      6,652      3,403      4,261      1,618      30,190   
2002 1,566      15           73           2,269      180         784         2,251      3,143      1,147      11,429   
2003 3,250      110         506         2,026      1,108      1,128      2,488      3,029      1,107      14,751   
2004 2,255      60           461         1,854      710         1,142      1,934      3,202      1,137      12,755   
2005 10,850   501         728         3,440      7,432      11,100   4,342      5,165      2,014      45,572   
2006 3,628      136         573         2,272      1,402      1,921      2,738      3,985      1,503      18,158   
2007 1,212      9             55           2,002      85           653         864         2,674      896         8,450      
2008 3,744      139         604         2,291      1,746      2,782      2,462      3,761      1,388      18,917   
2009 1,471      31           285         1,909      179         717         3,195      3,015      1,075      11,876   
2010 4,642      174         698         2,133      2,431      5,071      2,112      4,251      1,646      23,157   
2011 9,155      381         605         2,245      5,951      14,170   1,957      4,882      1,877      41,224   
2012 1,630      18           139         2,221      158         882         3,532      3,198      1,182      12,960   
2013 1,536      16           128         1,883      83           621         2,883      2,618      920         10,688   
2014 1,396      6             43           1,809      34           518         2,551      2,498      881         9,737      
2015 1,259      6             75           1,667      21           418         1,706      2,204      792         8,147      
2016 1,363      11           253         1,516      84           569         2,753      2,302      831         9,683      
2017 5,146      182         546         1,781      2,345      3,746      3,093      3,185      1,208      21,231   
2018 1,429      13           175         1,490      60           509         2,161      2,344      841         9,022      
Mean 3,816      128         416         2,232      1,918      3,943      2,290      3,588      1,357      19,688   

Median 2,395      61           461         2,107      977         1,501      2,462      3,330      1,262      14,751   
Minimum 1,212      5             43           1,490      21           418         222         2,204      792         8,147      
Maximum 10,925   501         911         3,634      9,668      19,795   5,109      5,642      2,266      55,689   

Total Simulated Annual Recharge  (acre-feet/year)

Attachment 1
WMA/CMA Model Recharge
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Stream
Segment

Number
Reaches

Stream Name

1 4 Santa Ynez River
2 9 Tributary 01
3 11 Santa Ynez River
4 10 Ballard Canyon
5 24 Santa Ynez River
6 13 Tributary 03
7 5 Santa Ynez River
8 7 Nojoqui Creek
9 10 Santa Ynez River

10 44 Zaca Creek
11 19 Santa Ynez River
12 8 Tributary 06
13 3 Santa Ynez River
14 11 Canada de la Laguna
15 10 Santa Ynez River
16 18 Tributary 08
17 11 Santa Ynez River
18 10 Canada de los Palos Blancos
19 44 Santa Ynez River
20 6 Tributary 10
21 22 Santa Ynez River
22 31 Santa Rosa Creek (Upstream)
23 20 Santa Rosa Creek (upper east stream)
24 3 Santa Rosa Creek (between upper east and west streams)
25 13 Santa Rosa Creek (west stream)
26 14 Santa Rosa Creek (between west and lower east streams)
27 15 Santa Rosa Creek (lower east stream)
28 15 Santa Rosa Creek (Downstream)
29 6 Santa Ynez River
30 8 Tributary 18
31 69 Santa Ynez River
32 10 Canada de la Vina
33 59 Santa Ynez River
34 46 Santa Rita Creek (West Upstream)
35 45 Santa Rita Creek (East Upstream)
36 56 Santa Rita Creek (Downstream)
37 36 Santa Ynez River
38 12 Salsipuedes Creek
39 33 Santa Ynez River (Prior to Lompoc Narrows)
40 32 Santa Ynez River (After Lompoc Narrows)
41 36 Tributary 24
42 8 Santa Ynez River
43 20 Purisima Canyon (West Upstream)

Attachment 2
WMA/CMA Model Santa Ynez River Network
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Stream
Segment

Number
Reaches

Stream Name

WMA/CMA Model Santa Ynez River Network

44 23 Purisima Canyon (East Upstream)
45 39 Purisima Canyon (Downstream)
46 37 Cebada Canyon
47 10 Tributary 29
48 35 Santa Ynez River
49 43 Tributary 30
50 6 Santa Ynez River
51 40 San Miguelito Creek
52 2 San Miguelito Creek
53 17 Santa Ynez River
54 16 Tributary 32
55 28 Santa Ynez River
56 34 Sloans Canyon
57 5 Santa Ynez River
58 66 Santa Lucia Canyon
59 8 Santa Ynez River
60 4 Oak Canyon
61 26 Santa Ynez River
62 19 Tributary 36
63 15 Santa Ynez River
64 48 Lompoc Canyon (Upstream)
65 37 La Salle Canyon
66 11 Lompoc Canyon (Downstream)
67 34 Santa Ynez River
68 1 Wastewater

Streamflow Routing for WMA/CMA Model Page 2 of 4



Count Stream Name
1 Santa Ynez River
2 Ballard Canyon
3 Canada de la Laguna
4 Canada de la Vina
5 Canada de los Palos Blancos
6 Cebada Canyon
7 La Salle Canyon
8 Lompoc Canyon
9 Nojoqui Creek

10 Oak Canyon
11 Purisima Canyon
12 Salsipuedes Creek
13 San Miguelito Creek
14 Santa Lucia Canyon
15 Santa Rita Creek
16 Santa Rosa Creek
17 Sloans Canyon
18 Zaca Creek
19 Trib01
20 Trib03
21 Trib06
22 Trib08
23 Trib10
24 Trib18
25 Trib24
26 Trib29
27 Trib30
28 Trib32
29 Trib36

WMA/CMA Model Stream/Tributary List
Attachment 2
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Depth 
(feet)

Width 
(feet)

Depth 
(feet)

Width 
(feet)

Depth 
(feet)

Width 
(feet)

Depth 
(feet)

Width 
(feet)

Depth 
(feet)

Width 
(feet)

1 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2 86,300 1 0.3 6.1 0.2 7.1 0.2 7.1 0.1 6.7 0.2 4.0

3 237,000 3 0.4 10.2 0.4 12.0 0.4 12.5 0.1 11.2 0.3 5.6

4 501,000 6 0.5 14.9 0.5 17.8 0.5 18.9 0.2 16.5 0.5 7.2

5 963,000 11 0.7 20.8 0.6 24.9 0.6 27.2 0.4 23.1 0.6 9.0

6 1,770,000 20 0.9 28.2 0.8 34.2 0.8 38.1 0.5 31.6 0.8 11.1

7 3,180,000 37 1.1 37.9 1.0 46.4 1.0 52.7 0.8 42.7 1.0 13.5

8 5,650,000 65 1.4 50.7 1.3 62.6 1.3 72.5 1.2 57.4 1.3 16.5

9 12,960,000 150 2.0 77.0 1.8 96.3 1.8 114.9 1.8 88.1 2.0 21.9

10 21,600,000 250 2.5 99.7 2.3 125.6 2.3 152.6 2.1 100.3 2.8 26.2

11 30,240,000 350 2.8 118.1 2.6 149.6 2.6 183.9 2.3 112.9 3.6 29.4

12 38,880,000 450 3.1 134.1 2.9 170.5 2.9 211.4 2.5 123.3 4.4 32.1

13 60,480,000 700 3.7 167.6 3.5 214.5 3.5 270.2 2.8 144.1 6.5 37.4

14 95,040,000 1,100 4.5 210.5 4.2 271.4 4.2 347.2 3.2 168.9 9.8 43.7

15 129,600,000 1,500 5.1 246.2 4.7 293.5 4.7 412.4 3.6 188.4 13.1 48.7

16 164,160,000 1,900 5.6 277.3 5.2 299.3 5.2 470.3 3.8 204.7 16.4 52.8

17 198,720,000 2,300 6.0 304.9 5.7 305.0 5.7 522.9 4.0 218.9 19.7 56.4

18 233,280,000 2,700 6.5 305.8 6.0 310.8 6.0 571.5 4.3 231.6 20.0 59.7

19 267,840,000 3,100 6.8 306.8 6.4 316.6 6.4 617.1 4.4 243.1 20.0 62.6

20 302,400,000 3,500 7.2 307.7 6.7 322.3 6.7 660.1 4.6 253.7 20.0 65.3

21 336,960,000 3,900 7.5 308.7 7.0 328.1 7.0 700.9 4.8 263.6 20.0 67.8

22 604,800,000 7,000 9.5 316.1 8.9 372.7 8.9 969.8 5.7 323.8 20.0 83.0

23 950,400,000 11,000 11.4 325.7 10.7 430.3 10.7 1246.3 6.5 379.6 20.0 97.0

24 1,296,000,000 15,000 13.0 335.3 12.2 487.9 12.2 1480.4 7.2 423.3 20.0 108.0

25 1,641,600,000 19,000 14.3 344.9 13.4 545.5 13.4 1687.9 7.7 460.0 20.0 117.2

26 1,987,200,000 23,000 15.8 354.5 14.5 603.1 14.5 1876.7 8.2 492.0 20.0 125.2

27 2,332,800,000 27,000 17.0 364.1 15.5 660.7 15.5 2051.4 8.6 520.5 20.0 132.4

28 2,678,400,000 31,000 18.2 373.7 16.4 718.3 16.4 2214.8 9.0 546.5 20.0 138.9

29 3,024,000,000 35,000 19.4 383.3 17.3 775.9 17.3 2369.2 9.3 570.3 20.0 144.8

30 3,369,600,000 39,000 20.6 392.9 18.0 833.5 18.0 2515.8 9.6 592.4 20.0 150.4

31 3,715,200,000 43,000 21.8 402.5 18.8 891.1 18.8 2655.9 9.9 613.1 20.0 155.5

32 4,060,800,000 47,000 23.0 412.1 19.5 948.7 19.5 2790.3 10.2 632.6 20.0 160.4

33 8,640,000,000 100,000 38.9 539.3 26.5 1711.9 26.5 4242.7 12.8 825.0 20.0 208.3

Attachment 2

SFR Summary of Stream Channel Flow / Width / Depth Relationship

Data 
Point

Stream
flow
(cfd)

Stream
flow
(cfs)

Gage
11133000
Narrows

Gage
11134000
H Street

Below                              
Lompoc WTP

Gage
11128500
Solvang

Gage
11129800
Zaca Creek
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Segment 01 Segment 02 Segment 04 Segment 06 Segment 08 Segment 10 Segment 12 Segment 14 Segment 16 Segment 18

SYR
Tributary

01
Ballard 
Canyon

Tributary
03

Nojoqui    
Creek

Zaca Creek
Tributary

06
Canada de 
la Laguna

Tributary
08

Canada 
(Palos 

Blancos)

1982 3,916 10 150 30 607 75 0 45 27 60

1983 511,411 222 3,438 810 13,880 2,685 315 1,230 627 1,560

1984 24,874 20 313 60 1,264 150 15 90 57 120

1985 2,677 7 109 15 439 45 0 15 20 30

1986 12,357 62 960 300 3,876 660 105 465 175 570

1987 1,853 10 151 30 608 15 15 45 27 60

1988 4,119 5 83 0 335 75 0 15 15 15

1989 1,758 1 19 0 78 15 0 0 4 0

1990 629 1 12 0 47 0 0 0 2 0

1991 12,406 27 413 195 1,666 630 75 300 75 375

1992 40,179 40 623 225 2,517 1,695 90 345 114 450

1993 364,192 103 1,588 495 6,413 2,475 180 735 290 915

1994 9,405 17 256 60 1,034 45 15 105 47 120

1995 534,400 352 5,444 1,980 21,979 3,825 750 2,955 993 3,675

1996 15,907 22 337 75 1,360 480 30 120 61 165

1997 15,324 33 511 180 2,063 1,275 45 255 93 330

1998 655,816 248 3,840 1,440 15,506 7,875 540 2,145 701 2,655

1999 10,968 37 574 120 2,319 120 60 210 105 255

2000 24,243 65 1,003 255 4,051 375 90 390 183 480

2001 158,070 121 1,866 750 7,533 1,620 270 1,125 340 1,365

2002 8,544 10 154 15 623 0 0 15 28 30

2003 7,726 22 338 90 1,364 15 30 135 62 195

2004 10,147 10 155 45 627 0 15 60 28 75

2005 373,767 200 3,101 885 12,519 2,910 315 1,320 566 1,650

2006 96,528 34 525 135 2,118 330 45 240 96 300

2007 10,885 4 65 0 261 0 0 0 12 0

2008 49,671 53 815 330 3,290 1,335 120 510 149 615

2009 4,753 4 60 0 243 0 0 15 11 15

2010 18,624 29 451 135 1,822 105 45 195 82 255

2011 120,526 91 1,402 435 5,659 840 165 630 256 810

2012 4,862 7 103 0 417 0 0 0 19 0

2013 11,520 2 35 0 140 0 0 0 6 0

2014 6,118 1 23 0 92 0 0 0 4 0

2015 9,518 1 10 0 41 0 0 0 2 0

2016 8,006 1 16 0 65 0 0 0 3 0

2017 18,742 58 904 375 3,652 675 150 585 165 735

2018 9,315 1 22 0 90 0 0 0 4 0

Maximum 655,816 352 5,444 1,980 21,979 7,875 750 2,955 993 3,675

Minimun 629 1 10 0 41 0 0 0 2 0

Average 85,777 52 807 256 3,259 820 94 386 147 483

Water
Year

Attachment 3
Santa Ynez River Network Annual Streamflow Summary (afy)

Page 1 of 4



1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

Maximum

Minimun

Average

Water
Year

Segment 20 Segment 22 Segment 23 Segment 25 Segment 27 Segment 30 Segment 32 Segment 34 Segment 35 Segment 38

Tributary
10

Santa Rosa 
Creek

Santa Rosa 
Creek

Santa Rosa 
Creek

Santa Rosa 
Creek

Tributary
18

Canada de 
la Vina

Santa Rita
Creek

Santa Rita
Creek

Salsipue-
des Creek

144 60 0 15 0 54 30 0 30 1,759

3,301 1,635 315 435 60 1,240 1,020 345 1,005 40,222

301 120 15 30 0 113 75 15 75 3,662

104 30 0 0 0 39 15 0 15 1,272

922 600 105 150 30 346 375 135 360 11,231

145 60 15 15 0 54 45 15 45 1,761

80 15 0 0 0 30 0 0 0 970

19 0 0 0 0 7 0 0 0 226

11 0 0 0 0 4 0 0 0 136

396 390 75 105 15 149 240 75 240 4,829

598 465 90 120 15 225 285 105 285 7,292

1,525 960 165 240 45 573 600 195 570 18,582

246 135 15 30 0 92 75 15 75 2,995

5,227 3,915 720 1,050 180 1,964 2,490 840 2,430 63,690

324 165 15 30 0 122 105 30 105 3,942

491 345 45 90 15 184 210 60 195 5,977

3,688 2,835 525 765 120 1,386 1,785 585 1,755 44,932

551 270 45 75 0 207 165 60 165 6,719

963 510 90 120 15 362 315 90 300 11,739

1,791 1,470 255 390 60 673 915 300 900 21,828

148 30 0 0 0 56 15 0 15 1,805

324 225 30 45 0 122 120 30 105 3,952

149 90 15 15 0 56 60 15 45 1,816

2,977 1,755 315 465 90 1,119 1,125 375 1,095 36,276

504 315 45 75 0 189 195 45 195 6,138

62 0 0 0 0 23 0 0 0 758

782 660 120 165 30 294 405 135 390 9,533

58 15 0 0 0 22 15 0 15 705

433 270 45 60 0 163 150 45 150 5,281

1,346 870 165 210 30 506 525 180 510 16,398

99 15 0 0 0 37 0 0 0 1,209

33 0 0 0 0 12 0 0 0 404

22 0 0 0 0 8 0 0 0 266

10 0 0 0 0 4 0 0 0 118

15 0 0 0 0 6 0 0 0 187

868 765 135 195 30 326 465 165 465 10,582

21 0 0 0 0 8 0 0 0 261

5,227 3,915 720 1,050 180 1,964 2,490 840 2,430 63,690

10 0 0 0 0 4 0 0 0 118

775 513 91 132 20 291 319 104 312 9,445
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1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

Maximum

Minimun

Average

Water
Year

Segment 40 Segment 41 Segment 43 Segment 44 Segment 46 Segment 49 Segment 51 Segment 54 Segment 56 Segment 58

SYR (After 
Narrows)

Tributary
24

Purisima 
Canyon

Purisima 
Canyon

Cebada
Canyon

Tributary
30

San 
Miguelito 

Creek

Tributary
32

Sloans
Canyon

Santa Lucia 
Canyon

6,447 0 0 15 60 45 544 0 105 25

503,623 345 180 525 1,740 1,200 5,766 390 2,535 561

34,107 15 15 30 165 90 974 30 240 51

3,101 0 0 0 30 15 687 0 60 18

30,108 135 60 195 645 450 1,476 135 945 157

5,213 15 0 15 75 45 371 15 120 25

3,588 0 0 0 15 15 511 0 30 14

32 0 0 0 0 0 142 0 0 3

0 0 0 0 0 0 162 0 0 2

20,896 75 30 120 420 285 855 90 615 67

62,090 105 45 150 495 330 685 105 750 102

391,526 195 105 315 1,050 735 1,706 210 1,515 259

15,608 15 0 30 135 105 705 30 195 42

485,396 870 420 1,275 4,140 2,910 9,955 945 6,045 888

24,824 30 15 45 180 120 2,141 30 255 55

34,321 75 30 105 360 240 677 75 525 83

681,488 615 315 900 3,015 2,115 6,275 705 4,395 627

28,475 60 15 90 285 210 1,104 60 480 94

48,826 90 60 165 540 390 1,961 105 780 164

250,512 330 150 465 1,560 1,110 1,658 345 2,265 304

9,518 0 0 0 30 15 476 0 60 25

15,730 30 0 60 225 135 622 45 345 55

6,709 15 0 30 90 60 224 15 150 25

431,516 375 195 570 1,875 1,305 2,193 405 2,715 506

87,730 45 30 90 315 225 745 60 465 86

6,863 0 0 0 0 0 135 0 0 11

72,546 135 60 210 705 495 370 150 1,035 133

3,748 0 0 0 15 15 72 0 30 10

31,898 45 30 75 270 195 757 45 405 74

135,292 180 60 270 930 615 2,108 210 1,335 229

5,637 0 0 0 15 0 350 0 15 17

4,035 0 0 0 0 0 165 0 0 6

4,477 0 0 0 0 0 127 0 0 4

45 0 0 0 0 0 100 0 0 2

2,310 0 0 0 0 0 116 0 0 3

31,919 165 75 240 810 585 1,363 180 1,185 148

4,812 0 0 0 0 0 127 0 15 4

681,488 870 420 1,275 4,140 2,910 9,955 945 6,045 888

0 0 0 0 0 0 72 0 0 2

94,188 107 51 162 546 380 1,308 118 800 132
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1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

Maximum

Minimun

Average

Water
Year

Segment 60 Segment 62 Segment 64 Segment 65 Segment 68

Oak Canyon
Tributary

36
Lompoc
Canyon

La Salle
Canyon

Waste-
water

Total Flow In
(w/out flow                                  
at Narrows)

68 31 43 0 3,583 11,531

1,552 710 986 180 3,786 606,214

141 65 90 15 3,666 36,954

49 22 31 0 3,968 9,712

433 198 275 60 4,090 43,038

68 31 43 0 4,107 9,898

37 17 24 0 3,944 10,363

9 4 6 0 4,019 6,309

5 2 3 0 3,707 4,725

186 85 118 45 3,616 29,285

281 129 179 45 3,691 62,851

717 328 456 105 3,889 412,425

116 53 73 15 3,725 20,020

2,458 1,125 1,562 465 4,017 695,933

152 70 97 15 4,107 30,706

231 106 147 30 4,120 34,524

1,734 794 1,102 345 4,568 776,646

259 119 165 15 4,652 30,632

453 207 288 60 4,719 55,623

842 386 535 180 4,045 215,818

70 32 44 0 3,824 16,065

152 70 97 15 3,746 20,526

70 32 45 0 3,879 18,059

1,400 641 890 210 3,730 459,834

237 108 151 30 3,744 114,382

29 13 19 0 3,993 16,271

368 168 234 60 3,922 77,447

27 12 17 0 3,395 9,524

204 93 129 30 3,408 34,101

633 290 402 90 3,190 162,094

47 21 30 0 2,946 10,209

16 7 10 0 3,288 15,644

10 5 7 0 3,588 10,274

5 2 3 0 3,334 13,147

7 3 5 0 3,324 11,757

408 187 259 90 3,439 49,172

10 5 6 0 3,338 13,228

2,458 1,125 1,562 465 4,719 776,646

5 2 3 0 2,946 4,725

364 167 232 57 3,787 112,296
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Water
Year

CMA SYR
Alluvium

CMA 
Lower

Aquifer
Buellton
Tributary

Buellton
Upland

WMA 
SYR

Alluvium
Lompoc

Plain

Santa 
Rita

Upland
Lompoc
Upland

Lompoc
Terrace

Total
MUN

1982 317         416         -          -          -          3,479     -          1,699     -          5,911     
1983 293         416         -          -          -          3,588     -          1,631     -          5,929     
1984 374         565         -          -          -          4,336     -          1,931     -          7,206     
1985 377         532         -          -          -          4,102     -          2,261     -          7,272     
1986 469         667         -          -          -          4,946     -          2,099     -          8,181     
1987 510         736         -          -          -          4,950     -          2,061     -          8,257     
1988 538         682         -          -          -          5,225     -          2,211     -          8,656     
1989 574         654         -          -          -          5,501     -          2,276     -          9,006     
1990 483         609         -          -          -          5,084     -          2,172     -          8,347     
1991 418         446         -          -          -          4,530     -          2,004     -          7,399     
1992 354         499         -          -          -          4,617     -          2,069     -          7,539     
1993 382         479         -          -          -          4,670     -          2,045     -          7,575     
1994 341         549         -          -          -          4,816     -          1,977     -          7,683     
1995 356         538         -          -          -          4,650     -          1,870     -          7,414     
1996 400         537         -          -          -          5,113     -          2,053     -          8,103     
1997 368         543         -          -          -          5,655     -          2,247     -          8,813     
1998 70           126         -          -          -          5,229     -          1,958     -          7,383     
1999 120         185         -          -          -          5,447     -          2,184     -          7,936     
2000 156         237         -          -          -          5,573     -          2,379     -          8,345     
2001 221         397         -          -          -          5,100     -          2,293     -          8,011     
2002 181         335         -          -          -          5,664     -          2,290     -          8,470     
2003 223         380         -          -          -          5,641     -          2,201     -          8,445     
2004 334         435         -          -          -          5,569     -          2,531     -          8,868     
2005 301         333         -          -          -          5,087     -          2,265     -          7,985     
2006 284         312         -          -          -          5,337     -          2,305     -          8,238     
2007 217         434         -          -          -          5,556     -          2,669     -          8,876     
2008 227         557         -          -          -          5,636     -          2,579     -          8,999     
2009 305         695         -          -          -          4,958     -          2,445     -          8,402     
2010 332         684         -          -          -          4,706     -          2,187     -          7,908     
2011 219         550         -          -          -          4,538     -          2,342     -          7,648     
2012 239         399         -          -          -          4,672     -          2,229     -          7,538     
2013 389         653         -          -          -          4,934     -          2,362     -          8,338     
2014 491         738         -          -          -          4,966     -          2,186     -          8,382     
2015 345         731         -          -          -          4,306     -          1,777     -          7,158     
2016 271         578         -          -          -          4,380     -          1,757     -          6,986     
2017 365         501         -          -          -          4,134     -          1,811     -          6,811     
2018 432         592         -          -          -          4,419     -          1,954     -          7,397     

Maximum 574         738         -          -          -          5,664     -          2,669     -          9,006     
Minimum 70           126         -          -          -          3,479     -          1,631     -          5,911     
Average 332         506         -          -          -          4,895     -          2,143     -          7,876     

Municipal Pumping (afy)
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Water
Year

CMA SYR
Alluvium

CMA 
Lower

Aquifer
Buellton
Tributary

Buellton
Upland

WMA 
SYR

Alluvium
Lompoc

Plain

Santa 
Rita

Upland
Lompoc
Upland

Lompoc
Terrace

Total
AG

1982 2,326     901         147         1,500     2,460     12,541   307         798         -          20,980   
1983 2,144     837         138         1,419     2,343     10,945   274         741         -          18,841   
1984 2,230     894         155         1,623     2,333     12,037   265         687         -          20,223   
1985 1,937     816         154         1,654     2,082     12,153   321         717         -          19,834   
1986 1,539     666         131         1,429     1,891     12,441   421         866         -          19,384   
1987 1,577     690         138         1,506     1,950     15,672   466         1,121     -          23,121   
1988 1,468     649         132         1,448     1,963     14,248   521         969         -          21,398   
1989 1,627     718         146         1,598     2,575     14,133   674         938         -          22,409   
1990 1,894     805         154         1,665     3,238     14,678   765         1,072     -          24,271   
1991 1,686     714         136         1,465     2,915     14,305   704         993         -          22,917   
1992 1,574     635         111         1,168     2,751     14,687   587         1,036     -          22,550   
1993 1,399     543         89           908         2,658     14,450   512         1,094     -          21,653   
1994 1,456     548         84           838         2,648     12,402   690         1,085     -          19,751   
1995 1,314     485         71           695         2,571     10,490   718         996         -          17,338   
1996 1,372     518         80           798         3,274     13,189   898         1,269     -          21,398   
1997 1,513     563         84           828         4,410     17,364   1,258     1,543     -          27,562   
1998 1,253     482         77           783         3,446     12,686   881         1,103     -          20,712   
1999 1,642     643         107         1,103     3,878     14,467   1,136     1,298     -          24,273   
2000 1,778     709         122         1,270     3,899     15,405   1,166     1,304     -          25,653   
2001 1,608     681         130         1,400     3,930     15,224   1,051     1,191     -          25,216   
2002 1,621     675         125         1,338     4,165     15,565   1,227     1,200     -          25,916   
2003 1,625     638         107         1,100     3,824     12,295   1,093     1,028     -          21,709   
2004 1,903     763         133         1,390     4,481     13,115   1,123     1,049     -          23,957   
2005 1,805     721         125         1,298     3,967     12,661   1,102     897         -          22,576   
2006 1,647     654         112         1,160     3,670     11,431   1,170     864         -          20,707   
2007 2,027     806         138         1,433     4,477     12,524   1,494     1,029     -          23,927   
2008 2,035     866         166         1,793     4,515     12,346   1,639     1,033     -          24,394   
2009 1,911     856         177         1,950     4,649     13,183   1,678     1,118     -          25,521   
2010 1,794     789         159         1,739     4,509     13,482   1,681     1,056     -          25,209   
2011 1,750     738         140         1,501     3,854     12,327   1,596     836         -          22,742   
2012 2,091     875         164         1,752     4,554     15,036   1,852     869         -          27,192   
2013 2,124     919         181         1,970     5,374     17,251   1,921     1,082     -          30,823   
2014 2,025     915         192         2,122     4,996     14,444   1,867     1,032     -          27,594   
2015 2,136     955         197         2,175     5,182     14,791   2,024     925         -          28,386   
2016 2,143     923         181         1,963     5,199     14,244   2,014     845         -          27,512   
2017 2,155     926         181         1,957     5,388     14,002   1,901     788         -          27,297   
2018 2,173     890         161         1,700     5,345     13,289   1,876     744         -          26,176   

Maximum 2,326     955         197         2,175     5,388     17,364   2,024     1,543     -          30,823   
Minimum 1,253     482         71           695         1,891     10,490   265         687         -          17,338   
Average 1,792     741         136         1,444     3,658     13,662   1,105     1,006     -          23,544   

Agricultural Pumping (afy)
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WMA/CMA Model Pumping
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Water
Year

CMA SYR
Alluvium

CMA 
Lower

Aquifer
Buellton
Tributary

Buellton
Upland

WMA 
SYR

Alluvium
Lompoc

Plain

Santa 
Rita

Upland
Lompoc
Upland

Lompoc
Terrace

Total
DOM

1982 10           8             1             51           7             68           21           25           -          190         
1983 12           9             1             50           8             72           24           26           -          202         
1984 12           9             1             71           4             77           32           23           -          230         
1985 12           8             1             65           6             79           42           25           -          238         
1986 13           9             1             67           8             68           48           40           -          255         
1987 14           10           1             58           10           54           48           43           -          239         
1988 22           15           1             60           9             44           47           44           -          243         
1989 16           12           1             65           9             49           29           41           -          223         
1990 11           9             2             69           13           40           44           40           -          230         
1991 18           14           3             67           19           42           44           39           -          247         
1992 13           11           4             71           17           47           39           33           -          233         
1993 31           15           3             59           17           51           44           32           -          251         
1994 45           20           3             51           21           43           45           32           -          259         
1995 53           26           3             53           25           40           49           34           -          284         
1996 58           30           3             54           25           35           53           33           -          291         
1997 61           32           4             54           25           40           55           31           -          301         
1998 60           32           4             83           25           27           45           32           -          307         
1999 58           28           4             141         24           30           45           43           -          373         
2000 46           22           4             172         21           27           46           47           -          386         
2001 50           23           4             164         25           27           56           42           -          391         
2002 55           23           5             175         33           24           68           39           -          421         
2003 56           26           5             184         34           27           60           38           -          431         
2004 59           28           5             199         33           26           61           38           -          450         
2005 95           29           5             192         32           31           61           41           -          486         
2006 108         31           7             202         31           32           63           42           -          515         
2007 107         33           6             223         36           32           76           49           -          563         
2008 109         33           6             256         37           31           82           53           -          608         
2009 112         34           6             234         36           38           86           58           -          605         
2010 114         35           5             198         36           40           83           50           -          561         
2011 111         34           5             196         38           41           83           49           -          557         
2012 109         35           4             191         34           36           80           41           -          530         
2013 101         37           5             186         34           33           80           45           -          521         
2014 111         46           6             206         40           37           81           49           -          575         
2015 107         41           6             208         53           40           72           46           -          573         
2016 97           32           5             190         48           33           62           42           -          509         
2017 94           32           5             201         38           33           61           40           -          505         
2018 108         38           5             198         34           37           72           33           -          526         

Maximum 114         46           7             256         53           79           86           58           -          608         
Minimum 10           8             1             50           4             24           21           23           -          190         
Average 61           25           4             134         26           41           56           39           -          387         

Domestic Pumping (afy)

Attachment 4
WMA/CMA Model Pumping
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Water
Year

CMA SYR
Alluvium

CMA 
Lower

Aquifer
Buellton
Tributary

Buellton
Upland

WMA 
SYR

Alluvium
Lompoc

Plain

Santa 
Rita

Upland
Lompoc
Upland

Lompoc
Terrace

Total
Pumping

1982 2,652     1,325     148         1,551     2,468     16,088   328         2,521     -          27,081   
1983 2,449     1,262     139         1,470     2,350     14,605   298         2,398     -          24,972   
1984 2,616     1,468     156         1,694     2,337     16,450   297         2,640     -          27,659   
1985 2,327     1,356     155         1,719     2,088     16,333   363         3,003     -          27,344   
1986 2,021     1,342     133         1,496     1,899     17,455   469         3,006     -          27,820   
1987 2,102     1,436     139         1,565     1,960     20,676   514         3,225     -          31,617   
1988 2,028     1,346     133         1,509     1,971     19,517   568         3,225     -          30,297   
1989 2,217     1,384     147         1,663     2,584     19,684   703         3,256     -          31,639   
1990 2,388     1,423     157         1,735     3,251     19,802   809         3,284     -          32,848   
1991 2,123     1,174     139         1,532     2,934     18,877   748         3,036     -          30,563   
1992 1,941     1,144     115         1,239     2,768     19,350   626         3,138     -          30,322   
1993 1,811     1,037     92           967         2,675     19,172   556         3,170     -          29,480   
1994 1,841     1,116     87           889         2,669     17,261   735         3,095     -          27,693   
1995 1,723     1,048     74           748         2,596     15,179   767         2,900     -          25,037   
1996 1,831     1,085     83           852         3,298     18,337   951         3,355     -          29,792   
1997 1,941     1,138     88           882         4,435     23,058   1,313     3,821     -          36,676   
1998 1,383     639         81           867         3,472     17,942   926         3,094     -          28,403   
1999 1,819     856         111         1,244     3,902     19,944   1,181     3,524     -          32,582   
2000 1,980     968         126         1,441     3,920     21,006   1,212     3,731     -          34,383   
2001 1,880     1,101     134         1,564     3,956     20,351   1,107     3,526     -          33,618   
2002 1,857     1,034     130         1,513     4,198     21,253   1,295     3,528     -          34,806   
2003 1,904     1,044     111         1,284     3,859     17,962   1,153     3,267     -          30,585   
2004 2,296     1,227     138         1,589     4,515     18,710   1,184     3,618     -          33,276   
2005 2,200     1,083     130         1,490     3,999     17,779   1,163     3,203     -          31,047   
2006 2,038     996         119         1,362     3,700     16,801   1,233     3,210     -          29,459   
2007 2,352     1,273     144         1,656     4,513     18,111   1,570     3,747     -          33,366   
2008 2,371     1,456     172         2,050     4,552     18,013   1,721     3,666     -          34,001   
2009 2,328     1,585     183         2,184     4,685     18,178   1,764     3,621     -          34,528   
2010 2,240     1,508     164         1,937     4,545     18,228   1,764     3,292     -          33,678   
2011 2,080     1,321     145         1,698     3,892     16,906   1,679     3,227     -          30,948   
2012 2,438     1,308     168         1,942     4,588     19,745   1,932     3,138     -          35,260   
2013 2,615     1,609     186         2,156     5,408     22,218   2,002     3,488     -          39,682   
2014 2,627     1,699     197         2,328     5,036     19,448   1,948     3,267     -          36,551   
2015 2,587     1,728     203         2,384     5,236     19,136   2,096     2,748     -          36,117   
2016 2,510     1,534     186         2,153     5,247     18,657   2,076     2,644     -          35,007   
2017 2,615     1,458     186         2,158     5,426     18,168   1,962     2,639     -          34,612   
2018 2,713     1,520     166         1,898     5,378     17,745   1,948     2,731     -          34,099   

Maximum 2,713     1,728     203         2,384     5,426     23,058   2,096     3,821     -          39,682   
Minimum 1,383     639         74           748         1,899     14,605   297         2,398     -          24,972   
Average 2,185     1,271     140         1,579     3,684     18,598   1,161     3,189     -          31,807   

Attachment 4
WMA/CMA Model Pumping

Total Annual Pumping (afy)
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Model Calibration Attachment 5 

WMA/CMA Model Documentation



Calibration Target Well Name, Database ID, Extracted Head Layer, and Subarea Location

Well 
Number Well Name Seteson 

Database ID
Extracted 

Head Layer Model Subarea

52 7N-32W-31M1 75 7 Central Management Area
57 7N-33W-36J1 82 7 Central Management Area
62 6N-32W-06K01 130 7 Central Management Area
70 7N-33W-36J02 147 7 Central Management Area
48 6N-32W-16P3 69 2 Santa Ynez River - Central Managemetn Area
49 6N-32W-18H1 70 2 Santa Ynez River - Central Managemetn Area
58 6N-31W-17F1 85 2 Santa Ynez River - Central Managemetn Area
59 6N-31W-17F3 86 2 Santa Ynez River - Central Managemetn Area
60 6N-31W-7F1 90 7 Santa Ynez River - Central Managemetn Area
61 6N-32W-2Q1 91 7 Santa Ynez River - Central Managemetn Area
97 Buellton_Well_07 907 7 Santa Ynez River - Central Managemetn Area
98 Buellton_Well_09 909 7 Santa Ynez River - Central Managemetn Area
99 USBR_Node_17 1111 2 Santa Ynez River - Central Managemetn Area

100 USBR_Node_16 1113 2 Santa Ynez River - Central Managemetn Area
101 USBR_Node_15 1115 7 Santa Ynez River - Central Managemetn Area
102 USBR_Node_15 1118 7 Santa Ynez River - Central Managemetn Area
103 USBR_Node_14 1120 2 Santa Ynez River - Central Managemetn Area
104 USBR_Node_13 1122 2 Santa Ynez River - Central Managemetn Area
105 USBR_Node_12 1125 2 Santa Ynez River - Central Managemetn Area
106 USBR_Node_11 1127 2 Santa Ynez River - Central Managemetn Area
107 USBR_Node_10 1128 2 Santa Ynez River - Central Managemetn Area

1 7N-35W-17K20 1 5 Western Estuary Area
2 7N-35W-17M1 2 5 Western Estuary Area
3 7N-35W-18J2 3 5 Western Estuary Area
63 7N-35W-17Q06 133 5 Western Estuary Area
35 7N-35W-27P1 44 7 Lompoc Terrace Area
50 6N-33W-8J3 71 2 Santa Ynez River - Western Managemetn Area
51 6N-34W-12C5 74 2 Santa Ynez River - Western Managemetn Area

108 USBR_Node_9 1129 2 Santa Ynez River - Western Managemetn Area
109 USBR_Node_8 1130 2 Santa Ynez River - Western Managemetn Area
110 USBR_Node_7 1132 2 Santa Ynez River - Western Managemetn Area
111 USBR_Node_6 1133 2 Santa Ynez River - Western Managemetn Area
112 USBR_Node_5 1136 2 Santa Ynez River - Western Managemetn Area
113 USBR_Node_4 1138 2 Santa Ynez River - Western Managemetn Area
114 USBR_Node_3 1139 2 Santa Ynez River - Western Managemetn Area
115 USBR_Node_2 1144 2 Santa Ynez River - Western Managemetn Area
116 USBR_Node_1 1145 2 Santa Ynez River - Western Managemetn Area
120 USBR_Node_7 1182 2 Santa Ynez River - Western Managemetn Area
36 7N-33W-17M1 47 6 Lompoc Upland Area
37 7N-33W-17N2 48 6 Lompoc Upland Area
38 7N-33W-19D1 49 7 Lompoc Upland Area
39 7N-33W-20G1R 50 7 Lompoc Upland Area
40 7N-34W-12E1 51 7 Lompoc Upland Area
41 7N-34W-14F4 52 7 Lompoc Upland Area
42 7N-34W-14L1 53 7 Lompoc Upland Area
90 VVCSD_1A 601 6 Lompoc Upland Area
91 VVCSD_1B 602 7 Lompoc Upland Area



Well 
Number Well Name Seteson 

Database ID
Extracted 

Head Layer Model Subarea

92 VVCSD_2 603 7 Lompoc Upland Area
93 VVCSD_2A 604 7 Lompoc Upland Area
94 VVCSD_3 606 7 Lompoc Upland Area
95 VVCSD_3A 607 7 Lompoc Upland Area
96 VVCSD_3B 608 7 Lompoc Upland Area
4 7N-35W-22J1 4 5 Lompoc Plain Area
5 7N-35W-23J5 6 5 Lompoc Plain Area
6 7N-35W-23Q2 7 5 Lompoc Plain Area
7 7N-35W-23Q3 8 5 Lompoc Plain Area
8 7N-35W-23Q4 9 5 Lompoc Plain Area
9 7N-35W-24K5 10 5 Lompoc Plain Area
10 7N-35W-25F6 12 5 Lompoc Plain Area
11 7N-35W-25F7 13 5 Lompoc Plain Area
31 7N-35W-22M1 37 5 Lompoc Plain Area
32 7N-35W-21G2 39 5 Lompoc Plain Area
33 7N-35W-23B2 40 5 Lompoc Plain Area
34 7N-35W-27F1 41 2 Lompoc Plain Area
81 7N-35W-25F5 239 5 Lompoc Plain Area
12 7N-35W-26F4 14 7 Lompoc Plain Area
13 7N-35W-26L1 15 7 Lompoc Plain Area
14 7N-35W-26L2 16 7 Lompoc Plain Area
15 7N-35W-26L4 17 7 Lompoc Plain Area
16 7N-35W-35A3 19 7 Lompoc Plain Area
71 7N-35W-27H01 155 7 Lompoc Plain Area
17 6N-34W-6C4 20 7 Lompoc Plain Area
18 7N-34W-20K4 21 7 Lompoc Plain Area
19 7N-34W-22J6 22 7 Lompoc Plain Area
20 7N-34W-24N1 23 7 Lompoc Plain Area
21 7N-34W-26H3 24 7 Lompoc Plain Area
22 7N-34W-27G6 25 7 Lompoc Plain Area
23 7N-34W-29E4 26 7 Lompoc Plain Area
24 7N-34W-29N6 27 7 Lompoc Plain Area
25 7N-34W-29N7 28 7 Lompoc Plain Area
26 7N-34W-30L10 29 7 Lompoc Plain Area
27 7N-34W-31R2 30 7 Lompoc Plain Area
28 7N-34W-32H2 31 7 Lompoc Plain Area
29 7N-34W-35K9 32 2 Lompoc Plain Area
30 7N-35W-24J4 33 5 Lompoc Plain Area
43 7N-34W-22M6 57 7 Lompoc Plain Area
44 7N-34W-26B4 58 7 Lompoc Plain Area
45 7N-34W-26Q5 60 7 Lompoc Plain Area
46 7N-34W-25F3 61 7 Lompoc Plain Area
47 7N-34W-34R1 63 6 Lompoc Plain Area
64 7N-34W-27E04 137 7 Lompoc Plain Area
65 7N-34W-27K05 139 7 Lompoc Plain Area
66 7N-34W-28B05 140 7 Lompoc Plain Area
67 7N-34W-28M02 141 7 Lompoc Plain Area
68 7N-34W-29F01 142 7 Lompoc Plain Area



Well 
Number Well Name Seteson 

Database ID
Extracted 

Head Layer Model Subarea

69 7N-34W-33E05 145 7 Lompoc Plain Area
72 7N-34W-27P06 164 7 Lompoc Plain Area
73 7N-34W-28M01 165 7 Lompoc Plain Area
74 7N-34W-28Q01 166 7 Lompoc Plain Area
75 7N-34W-29F02 167 7 Lompoc Plain Area
76 7N-34W-27K04 170 7 Lompoc Plain Area
77 7N-34W-27K06 171 7 Lompoc Plain Area
78 7N-34W-27N06 172 7 Lompoc Plain Area
79 7N-34W-29H03 176 7 Lompoc Plain Area
80 7N-34W-22Q08 178 7 Lompoc Plain Area
82 7N-34W-22Q7 243 7 Lompoc Plain Area
83 Lompoc_1 500 7 Lompoc Plain Area
84 Lompoc_2 501 7 Lompoc Plain Area
85 Lompoc_3A 503 7 Lompoc Plain Area
86 Lompoc_4 504 7 Lompoc Plain Area
87 Lompoc_5 505 7 Lompoc Plain Area
88 Lompoc_7 507 7 Lompoc Plain Area
89 Lompoc_8 508 7 Lompoc Plain Area

117 USBR_Node_F 1151 7 Lompoc Plain Area
118 USBR_Node_C 1162 7 Lompoc Plain Area
119 USBR_Node_A 1169 7 Lompoc Plain Area
121 USBR_Node_C 1193 7 Lompoc Plain Area
122 USBR_Node_E 1195 7 Lompoc Plain Area
53 7N-33W-21G2 78 7 Santa Rita Upland Area
54 7N-33W-21N1 79 7 Santa Rita Upland Area
55 7N-33W-27G1 80 7 Santa Rita Upland Area
56 7N-33W-28D3 81 7 Santa Rita Upland Area





Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
270

300

330

360

390

420

450

480
CM_Area0075

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
270

300

330

360

390

420

450

480
CM_Area0082

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
270

300

330

360

390

420

450

480
CM_Area0130

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
270

300

330

360

390

420

450

480
CM_Area0147



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
200

220

240

260

280

300

320

340
CMA_SYR0069

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
180

200

220

240

260

280

300
CMA_SYR0070

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
260

280

300

320

340

360

380
CMA_SYR0085

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
200

250

300

350

400
CMA_SYR0086



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
250

300

350

400

450
CMA_SYR0090

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
200

250

300

350

400

450
CMA_SYR0091

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
200

250

300

350

400

450
CMA_SYR0907

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
200

250

300

350

400

450
CMA_SYR0909



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
250

300

350

400

450
CMA_SYR1111

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
250

300

350

400

450
CMA_SYR1113

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
200

250

300

350

400

450
CMA_SYR1115

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
200

250

300

350

400

450
CMA_SYR1118



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
200

250

300

350

400
CMA_SYR1120

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
220

240

260

280

300

320
CMA_SYR1122

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
200

220

240

260

280

300

320
CMA_SYR1125

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
180

200

220

240

260

280

300

320
CMA_SYR1127



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
180

200

220

240

260

280
CMA_SYR1128



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

5

10

15

20
Estuary0001

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

5

10

15

20
Estuary0002

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

5

10

15

20
Estuary0003

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

5

10

15

20
Estuary0133



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
200

250

300

350

400
CMA_SYR1120

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
220

240

260

280

300

320
CMA_SYR1122

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
200

220

240

260

280

300

320
CMA_SYR1125

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
180

200

220

240

260

280

300

320
CMA_SYR1127



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
Terrace0044



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80
WMAEast0020

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80
WMAEast0021

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast0022

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast0023



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast0024

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast0025

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast0026

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast0027



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast0028

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80
WMAEast0029

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80
WMAEast0030

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast0031



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
20

40

60

80

100

120

140

160
WMAEast0032

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast0033

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100

120
WMAEast0057

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100

120
WMAEast0058



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
20

40

60

80

100

120
WMAEast0060

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
20

40

60

80

100

120
WMAEast0061

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
20

40

60

80

100

120
WMAEast0063

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100

120
WMAEast0137



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast0139

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast0140

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast0141

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast0142



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast0145

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast0164

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast0165

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast0166



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast0167

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast0170

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast0171

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast0172



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast0176

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100

120
WMAEast0178

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast0243

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020

15

30

45

60

75

90

WMAEast0500



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
10
20
30
40
50
60
70
80
90
100

WMAEast0501

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
10
20
30
40
50
60
70
80
90
100

WMAEast0503

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
10
20
30
40
50
60
70
80
90
100

WMAEast0504

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
10
20
30
40
50
60
70
80
90
100

WMAEast0505



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020

20

40

60

80

100

120
WMAEast0507

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020

20

40

60

80

100
WMAEast0508

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast1151

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMAEast1162



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100

120
WMAEast1169

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100

120
WMAEast1193

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100

120
WMAEast1195



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
40

60

80

100

120

140
WMASRUp0078

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100

120

140

160
WMASRUp0079

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100

120

140

160
WMASRUp0080

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100

120

140
WMASRUp0081



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
40
80
120
160
200
240
280
320
360
400
440
480

WMASRUp0182



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020

80

120

160

200

240
WMA_SYR0071

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020

80

120

160

200

240
WMA_SYR0074

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
160

180

200

220

240

260
WMA_SYR1129

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
160

180

200

220

240

260
WMA_SYR1130



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
80

120

160

200

240
WMA_SYR1132

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
80

120

160

200

240
WMA_SYR1133

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
80

120

160

200

240
WMA_SYR1136

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
80

120

160

200

240
WMA_SYR1138



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
40

80

120

160

200

240
WMA_SYR1139

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
40

80

120

160

200
WMA_SYR1144

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
40

80

120

160

200
WMA_SYR1145

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
120

140

160

180

200

220
WMA_SYR1182



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
20

40

60

80

100

120
WMA_Upl0047

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
20

40

60

80

100

120
WMA_Upl0048

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
20

40

60

80

100

120
WMA_Upl0049

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
20

40

60

80

100

120
WMA_Upl0050



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
20

40

60

80

100

120
WMA_Upl0051

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
20

40

60

80

100

120
WMA_Upl0052

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
20

40

60

80

100

120
WMA_Upl0053

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
20

40

60

80

100

120
WMA_Upl0601



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
20

40

60

80

100

120
WMA_Upl0602

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMA_Upl0603

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80

100
WMA_Upl0604

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

50

100

150

WMA_Upl0606



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
20

40

60

80

100

120
WMA_Upl0607

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
20

40

60

80

100

120
WMA_Upl0608



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80
WMA_WCa0004

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80
WMA_WCa0006

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80
WMA_WCa0007

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80
WMA_WCa0008



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80
WMA_WCa0009

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80
WMA_WCa0010

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80
WMA_WCa0012

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60

80
WMA_WCa0013



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

20

40

60
WMA_WCa0037

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

10

20

30

40

50

60
WMA_WCa0039

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

10

20

30

40

50

60
WMA_WCa0040

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

10

20

30

40

50

60
WMA_WCa0041



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

10

20

30

40

50

60
WMA_WCa0239



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
-20

0

20

40

60
WMA_WSM0014

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

10

20

30

40

50

60
WMA_WSM0015

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

10

20

30

40

50

60
WMA_WSM0016

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

10

20

30

40

50

60
WMA_WSM0017



Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

10

20

30

40

50

60
WMA_WSM0019

Year

W
at
er
Le
ve
l(
ft
m
sl
)

1980 1985 1990 1995 2000 2005 2010 2015 2020
0

10

20

30

40

50

60
WMA_WSM0155



 S E C T I O N  7 :  A P P E N D I C E S  2021 

 

 G R O U N D W A T E R  S U S T A I N A B I L I T Y  P L A N  Appendices 
 

Chapter 3 – Monitoring Networks and  
Sustainable Management Criteria 

Appendix 3a-A: 

 
California Statewide Groundwater Elevation Monitoring 

(CASGEM) Program  
Procedures for Monitoring Entity Reporting,  

Dated December 2010 
 

  



California Statewide Groundwater 

Elevation Monitoring (CASGEM) Program 

 

Procedures for  

Monitoring Entity Reporting 

 

 

 

 

 

 

December 2010 
  



CASGEM Procedures for Monitoring Entity Reporting
  2  

Department of Water Resources (DWR) will use the internet as the primary 
communication tool to notify interested parties and groundwater Monitoring Entities of 
the status of the CASGEM program on an ongoing basis.  Information will be posted at 
the following website: http://www.water.ca.gov/groundwater/casgem 

In addition to the above-referenced website, DWR will distribute information via email. In 
order to be placed on the CASGEM contact list, please register your contact information 
at the following website: http://www.water.ca.gov/groundwater/casgem/register/ 

 

For questions about the Reporting Procedures, or other technical issues, please 
contact: 
    

DWR Headquarters 
Mary Scruggs 
901 P Street 
Sacramento, CA 95814 
(916) 654-1324 
mscruggs@water.ca.gov 
 
Northern Region Office 
Kelly Staton 
2440 Main Street 
Red Bluff, CA  96080 
530-529-7344 
staton@water.ca.gov 
 
North Central Region 
Office 
Chris Bonds 
3500 Industrial Avenue 
West Sacramento, CA 
95691 
(916) 376-9657 
cbonds@water.ca.gov 

South Central Region 
Office 
Dane Mathis 
3374 Shields Avenue 
Fresno, CA 93726 
(559) 230-3354 
dmathis@water.ca.gov 
 
Southern Region Office 
Tim Ross 
770 Fairmont Avenue 
Suite 102 
Glendale, CA 91203 
(818) 500-1645 x278 
tross@water.ca.gov 
 



CASGEM Procedures for Monitoring Entity Reporting
  3  

TABLE OF CONTENTS 
Introduction to CASGEM Program ........................................................................................................... 4 

Purpose of Monitoring Entity Reporting Procedures 6  ................................................................................ 

CASGEM Schedule ................................................................................................................................... 7 

Monitoring Entities .................................................................................................................................. 8 

Roles and Responsibilities of Monitoring Entities ................................................................................... 8 

Requirements to Become Monitoring Entity ......................................................................................... 10 

Monitoring Plans ................................................................................................................................... 14 

Data Gaps .......................................................................................................................................... 15 

Monitoring Sites and Timing ................................................................................................................ 16 

Field Methods ..................................................................................................................................... 17 

Data Reporting ................................................................................................................................... 17 

References ............................................................................................................................................ 21 

Appendix – Senate Bill 6 (7th Extraordinary Session) - Groundwater Monitoring ................................... 22 

  

 

  



CASGEM Procedures for Monitoring Entity Reporting
  4  

INTRODUCTION TO CASGEM PROGRAM 
 
In November 2009 Part 2.11 (Groundwater Monitoring) was added to Division 6 of the 
Water Code by Senate Bill 6 (7th Extraordinary Session) (SB 6), a copy of which is 
included in the Appendix.  (All statutory references in this document are to the Water 
Code.)  The new law directs that groundwater elevations in all basins and subbasins in 
California be regularly and systematically monitored, preferably by local entities, with 
the goal of demonstrating seasonal and long-term trends in groundwater elevations.  
The Department of Water Resources (DWR) is directed to make the resulting 
information readily and widely available.   
 
DWR developed the California Statewide Groundwater Elevation Monitoring (CASGEM) 
program in accordance with SB 6 to establish a permanent, locally-managed system to 
monitor groundwater elevation in California’s alluvial groundwater basins and subbasins 
identified in DWR Bulletin 118. The CASGEM program will rely and build on the many, 
established local long-term groundwater monitoring and management programs. DWR’s 
role is to coordinate information collected locally through the CASGEM program and to 
maintain the collected groundwater elevation data in a readily and widely available 
public database. DWR will also continue measuring its current network of groundwater 
monitoring wells as funding allows. 
 
The goals of the CASGEM program are to: 
 

 Establish procedures for notification and data reporting by  prospective 
Monitoring Entities (this document) 

 Verify local Monitoring Entities in accordance with the Water Code 
 Develop an interface for local entities to enter data into a database compatible 

with DWR’s Water Data Library 
 Maintain the database and make it easily accessible to the public and local 

entities for use in water supply planning and management 
 
If no local entities volunteer to monitor groundwater elevations in a basin or part of a 
basin, DWR may be required to develop a monitoring program for that part. If DWR 
takes over monitoring of a basin, certain entities in the basin may not be eligible for 
water grants or loans administered by the state.  
 
During August and September 2010, DWR held 10 workshops throughout the state in 
cooperation with Association of California Water Agencies (ACWA) to introduce the 
CASGEM program and explain the purpose and process of the program to local 
agencies and stakeholders.  A copy of the DWR presentation is available on the 
CASGEM website (http://www.water.ca.gov/groundwater/casgem). A summary of 
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Frequently Asked Questions (FAQs), primarily from the workshops, is provided in on the 
CASGEM website. 
 
DWR’s main role is to administer the CASGEM program through providing public 
outreach; creating and maintaining the CASGEM website and online data submittal 
system; and, supporting local entities through the process of becoming a Monitoring 
Entity and preparing Monitoring Plans.  DWR will use the CASGEM website to provide 
up-to-date information on the program.  The website will also be the access point for the 
online notification and data submittal systems. 
 
Staff from the DWR regional offices will be available to assist potential Monitoring 
Entities with the online notification submittal process.  After receiving notification from 
prospective Monitoring Entities, DWR will review them for completeness, verify the 
authority of the applying entity under Section 10927, and check for overlapping 
monitoring areas.  DWR will advise each party on the status of their notification within 
three months of submittal and will work with entities to address any deficiencies in their 
submittals.   
  
DWR encourages local agencies and groups to collaborate to determine who will serve 
as the Monitoring Entity for the area.  However, if more than one party seeks to become 
the Monitoring Entity for the same area and overlapping monitoring area issues cannot 
be resolved locally, DWR will make a final determination of the Monitoring Entity for the 
area. DWR’s determinations will consider the order in which entities are identified in 
Section 10927 and other factors as described in the Water Code.   
    
DWR will post the selection of each Monitoring Entity and its monitoring area on the 
CASGEM website and will notify each Monitoring Entity in writing.  A map-based 
interface will be available for users to identify the Monitoring Entity for each basin in the 
state. 
 
DWR will prepare the first status report on the CASGEM program for the Governor and 
Legislature by January 1, 2012. In this initial report, DWR will report on the extent of 
groundwater elevation monitoring within each basin.  This report will include a statewide 
prioritization of basins based on water supply, water demand, and other factors 
identified in Section 10933.  DWR will explore options for basins without identified 
monitoring, with a focus on identifying options for local monitoring.  Future status reports 
on the CASGEM program will be prepared by DWR in years ending in 5 or 0. 
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PURPOSE OF MONITORING ENTITY REPORTING PROCEDURES 

 
The purpose of these procedures is to introduce the CASGEM program and its 
components as the framework for implementing SB 6, with particular emphasis on the 
initial step of establishing Monitoring Entities for each Bulletin 118 basin in the state.  
 
A summary of the requirements of local entities to comply with the CASGEM program is 
presented in Table 1. 
 

 
 

 Table 1. Quick Guide for Local Entities  

 
 Determine whether you qualify as a potential Monitoring Entity (see 

“Requirements to become Monitoring Entity” on pages 9-13) 
 Identify the basins within your area (see Bulletin 118) 
 Collaborate with other local entities to identify and choose the 

prospective Monitoring Entity (or Entities) for your area 
 Submit Monitoring Entity notification to DWR through CASGEM website

(
 

http://www.water.ca.gov/groundwater/casgem) on or before January 1, 
2011 

 DWR will review the notification and advise the prospective Monitoring 
Entity of the status of the notification within 3 months of submittal 

 Work with staff of the DWR regional office to address any deficiencies in 
the submittal 

 If more than one party seeks to become the Monitoring Entity for the 
same area, work with staff of the DWR regional office to resolve 

 Check the CASGEM website for a listing of the selected Monitoring 
Entities 

 Develop and submit a Monitoring Plan to DWR through the CASGEM 
website 

 Staff from the DWR regional office are available to assist with the 
Monitoring Plan and to recommend changes 

 Submit monitoring data to DWR through the CASGEM website on or 
before January 1, 2012 
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CASGEM SCHEDULE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A timetable for implementing the CASGEM schedule is shown above. 
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MONITORING ENTITIES 
 
The CASGEM program establishes the framework for collaboration between local 
monitoring parties and DWR to collect groundwater elevation data throughout the 
state’s 515 basins as defined in Bulletin 118. A Monitoring Entity is a local agency or 
group that voluntarily takes responsibility for conducting or coordinating groundwater 
elevation monitoring and reporting for all or part of a groundwater basin. 
 
To determine if you are within a Bulletin 118 basin, please refer to maps and 
descriptions in Bulletin 118, available online at: 
http://www.water.ca.gov/groundwater/bulletin118/gwbasin_maps_descriptions.cfm.  
Geographic Information System (GIS) shapefiles of the basins are also available at this 
website. DWR can assist in identifying other potential local monitoring parties in each 
basin. 

ROLES AND RESPONSIBILITIES OF MONITORING ENTITIES 

 
Through the CASGEM program, local entities with appropriate authority may notify 
DWR of their intent to be a Monitoring Entity.  Monitoring Entities will have specific 
responsibilities, including: 
 

 Coordinate with DWR to establish a Monitoring Plan 
 Conduct or coordinate the regular and systematic monitoring of groundwater 

elevations as specified in the Monitoring Plan 
 Submit monitoring data to DWR in a timely manner 

 
A Monitoring Entity can perform monitoring for any number of basins or portions 
thereof, but no area can have more than one Monitoring Entity. While the Monitoring 
Entity is responsible for compiling the data and submitting it to DWR for a particular 
area, the actual measurements can be taken by any number of agencies that would 
work under the direction of the Monitoring Entity. (Cooperating agencies would 
submit data to the Monitoring Entity, not to DWR.)  Thus, assuming there are no 
overlapping areas or gaps in basin coverage for a given area, there are three 
possible basic scenarios, illustrated in Figure 1: 
 
 A single Monitoring Entity that collects and reports groundwater elevation data for 

the entire basin (Scenario A);  
 Multiple Monitoring Entities that collect and report groundwater elevation data for 

their portion of the basin (Scenario B); or  
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 An umbrella Monitoring Entity that coordinates and reports groundwater elevation 
data collected by multiple agencies within the basin (Scenario C). 
 

 
 
 

 
 

 

 

  

Scenario A. One Monitoring 
Entity collects and reports 

data for entire basin 
  

 

 

 

Scenario B. 
One basin, several 
Monitoring Entities 

collecting and 
submitting data 

Scenario C. 
One basin, one Monitoring 

Entity coordinating and 
submitting data collected 

by several agencies 

Figure 1. Illustration of possible Monitoring Entity scenarios for a monitored 
basin. 

DWR currently monitors water elevations in about 4,000 wells statewide and cooperates 
with local and federal agencies to monitor roughly an additional 6,000 wells. DWR plans 
to continue monitoring groundwater elevations, contingent upon available funding.  In 
some basins DWR currently does most, if not all, of the water-elevation monitoring. In 
these basins, a local entity still needs to notify DWR of their intent to become the 
Monitoring Entity.  The Monitoring Entity must determine which DWR wells will be 
included in their CASGEM monitoring network.  As long as DWR continues its 
monitoring program, the department will transmit its groundwater elevation data to the 
CASGEM system.  However, if DWR is unable to continue monitoring for any reason, 
the Monitoring Entity will be required to re-evaluate its monitoring network to determine 
which wells to retain in its monitoring network.  
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REQUIREMENTS TO BECOME MONITORING ENTITY 
 
Section 10927 of the Water Code defines the types of entities that may assume 
responsibility for monitoring and reporting groundwater elevations as part of the 
CASGEM program.   
 
A summary list of eligible entities, in order of priority, and notification requirements for 
each entity is provided below: 
 

1. A watermaster or water management engineer appointed by a court or 
pursuant to statute to administer a final judgment determining rights to 
groundwater [Section 10927(a)].  
Notification Requirements: 
 Name of Agency  
 Agency Contact Name 
 Address  
 Telephone Number   
 Email Address  
 Any other relevant contact information 
 Authority (as listed in Section 10927)  
 Name and number of basin to be monitored (from Bulletin 118)  
 Map and shapefile showing area to be monitored (Shapefiles do not need to 

be submitted by the initial January 1, 2011 notification date; Regional Offices 
can provide assistance to potential Monitoring Entities with shapefiles.)  

 Statement that the entity will comply with the requirements of Water Code 
Part 2.11  

 Additional information deemed necessary by DWR to identify monitoring area 
or qualifications of the Monitoring Entity  

 
2. A groundwater management agency with statutory authority to manage 

groundwater pursuant to its principal act that is monitoring groundwater 
elevations in all or a part of a groundwater basin on or before January 1, 2010 
[Section 10927(b)(1)].  
Notification Requirements: 
 Name of Agency  
 Agency Contact Name 
 Address  
 Telephone Number   
 Email Address  
 Any other relevant contact information 
 Authority (as listed in Section 10927)  
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 Name and number of basin to be monitored (from Bulletin 118)  
 Map and shapefile showing area to be monitored (Shapefiles do not need to 

be submitted by the initial January 1, 2011 notification date; Regional Offices 
can provide assistance to potential Monitoring Entities with shapefiles.)  

 Statement that the entity will comply with the requirements of Water Code 
Part 2.11  

 Additional information deemed necessary by DWR to identify monitoring area 
or qualifications of the Monitoring Entity  

 
3. A water replenishment district established pursuant to Water Code Division 18 

(commencing with Section 60000).  This part does not expand or otherwise affect 
the authority of a water replenishment district relating to monitoring elevations  
[Section 10927(b)(2)].  
Notification Requirements: 
 Name of Agency  
 Agency Contact Name 
 Address  
 Telephone Number   
 Email Address  
 Any other relevant contact information 
 Authority (as listed in Section 10927)  
 Name and number of basin to be monitored (from Bulletin 118)  
 Map and shapefile showing area to be monitored (Shapefiles do not need to 

be submitted by the initial January 1, 2011 notification date; Regional Offices 
can provide assistance to potential Monitoring Entities with shapefiles.)  

 Statement that the entity will comply with the requirements of Water Code 
Part 2.11  

 Additional information deemed necessary by DWR to identify monitoring area
or qualifications of the Monitoring Entity 

 
 

 
4. A local agency that is managing all or part of a groundwater basin pursuant 

to Water Code Part 2.75 (commencing with Section 10750) and that was 
monitoring groundwater elevations in all or part of a groundwater basin on or 
before January 1, 2010, or a local agency or county that is managing all or part of 
a groundwater basin pursuant to any other legally enforceable groundwater 
management plan with provisions that are substantively similar to those 
described in that part and that was monitoring groundwater elevations in all or a 
part of a groundwater basin on or before January 1, 2010 [Section 10927(c)].  
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Notification Requirements: 
 Name of Agency  
 Agency Contact Name 
 Address  
 Telephone Number   
 Email Address  
 Any other relevant contact information 
 Authority (as listed in Section 10927)  
 Name and number of basin to be monitored (from Bulletin 118)  
 Map and shapefile showing area to be monitored (Shapefiles do not need to 

be submitted by the initial January 1, 2011 notification date; Regional Offices 
can provide assistance to potential Monitoring Entities with shapefiles.)  

 Statement that the entity will comply with the requirements of Water Code 
Part 2.11  

 Copy of current groundwater management plan 
 Statement describing the ability or qualifications of the entity to conduct the 

groundwater monitoring functions required  
 Additional information deemed necessary by DWR to identify monitoring area 

or qualifications of the Monitoring Entity  
 

5. A local agency that is managing all or part of a groundwater basin pursuant 
to an integrated regional water management plan prepared pursuant to Water 
Code Part 2.2 (commencing with Section 10530) that includes a groundwater 
management component that complies with the requirements of Section 10753.7 
[Section 10927(d)].  
Notification Requirements: 
 Name of Agency  
 Agency Contact Name 
 Address  
 Telephone Number   
 Email Address  
 Any other relevant contact information 
 Authority (as listed in Section 10927)  
 Name and number of basin to be monitored (from Bulletin 118)  
 Map and shapefile showing area to be monitored (Shapefiles do not need to 

be submitted by the initial January 1, 2011 notification date; Regional Offices 
can provide assistance to potential Monitoring Entities with shapefiles.)  

 Statement that the entity will comply with the requirements of Water Code 
Part 2.11  

 Copy of current groundwater component of integrated regional water 
management plan 

 Statement describing the ability or qualifications of the entity to conduct the 
groundwater monitoring functions required 

 



CASGEM Procedures for Monitoring Entity Reporting
  13  

 Additional information deemed necessary by DWR to identify monitoring area 
or qualifications of the Monitoring Entity  
 

6. A county that is not managing all or a part of a groundwater basin pursuant to a 
legally enforceable groundwater management plan with provisions that are 
substantively similar to those described in Water Code Part 2.75 (commencing 
with Section 10750) [Section 10927(e)].  
Notification Requirements: 
 Name of County  
 County Contact Name  
 Address  
 Telephone Number   
 Email Address  
 Any other relevant contact information 
 Authority (as listed in Section 10927)  
 Name and number of basin to be monitored (from Bulletin 118)  
 Map and shapefile showing area to be monitored (Shapefiles do not need to 

be submitted by the initial January 1, 2011 notification date; Regional Offices 
can provide assistance to potential Monitoring Entities with shapefiles.)  

 Statement that the entity will comply with the requirements of Water Code 
Part 2.11  

 Statement describing the ability or qualifications of the entity to conduct the 
groundwater monitoring functions required 

 Additional information deemed necessary by DWR to identify monitoring area 
or qualifications of the Monitoring Entity  

 
7. A voluntary cooperative groundwater monitoring association formed 

pursuant to Section 10935 [Section 10927(f)]. As described in the Water Code 
Section 10935, the voluntary associations may be established by contract, a joint 
powers agreement, a memorandum of agreement, or other form of agreement 
deemed acceptable by DWR, so long as it contains: the names of the 
participants; the boundaries of the area covered by the agreement; the name or 
names of the parties responsible for meeting the requirements; the method of 
recovering the costs associated with meeting the requirements; and other 
provisions that may be required by DWR. Entities seeking to form a voluntary 
association should notify DWR, which will work cooperatively with the interested 
parties to facilitate the formation of the association.  
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Notification Requirements: 
 Name of Association  
 Association Contact Name  
 Address  
 Telephone Number   
 Email Address  
 Any other relevant contact information 
 Authority (as listed in Section 10927)  
 Name and number of basin to be monitored (from Bulletin 118)  
 Map and shapefile showing area to be monitored (Shapefiles do not need to 

be submitted by the initial January 1, 2011 notification date; Regional Offices 
can provide assistance to potential Monitoring Entities with shapefiles.)  

 Statement that the entity will comply with the requirements of Water Code 
Part 2.11  

 Statement describing the ability or qualifications of the entity to conduct the 
groundwater monitoring functions required  

 Statement of intent to meet the association formation requirements described 
in Section 10935 

 Additional information deemed necessary by DWR to identify monitoring area 
or qualifications of the Monitoring Entity 

 
Local agencies are encouraged to coordinate among themselves to determine the 
proposed Monitoring Entity or Entities that best suits their area.  The resulting interested 
entity (or entities) should notify DWR of its intent to become a groundwater Monitoring 
Entity for one or more basins, or portions thereof by the January 1, 2011 deadline.  
Certain basic information is required for notification, including contact information and 
additional details depending on the authority of the entity desiring to monitor 
groundwater (Section 10928), as listed above.  This notification information will be 
submitted to DWR using an online system that will be available by mid-December 2010.  

MONITORING PLANS 
 
Monitoring Entities will each develop a Monitoring Plan that includes the following 
sections: Monitoring Sites and Timing, Field Methods, and Data Reporting. Monitoring 
Plans should be completed and submitted to DWR by summer 2011. Staff from the 
DWR regional offices will be available to assist Monitoring Entities with the development 
of Monitoring Plans, if needed. In determining what information should be reported to 
DWR, the department will defer to existing monitoring programs if those programs result 
in information that demonstrates seasonal (annual high and low groundwater 
elevations) and long-term trends in groundwater elevations. Staff from the DWR 
regional offices will assist Monitoring Entities to address any gaps in basin coverage 
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(see below) and other monitoring issues and may 
make recommendations for the location of additional 
wells. However, the department has no authority to 
require a Monitoring Entity to install additional wells 
unless funds are provided for that purpose. Once a 
Monitoring Plan is established with DWR, Monitoring 
Entities should notify DWR of any changes to the 
plan.  

DATA GAPS

Key Components of  

Monitoring Plans 
 

Submit to DWR by summer 2011 

 Monitoring Sites and Timing 

o Well Network Design 

o Selected wells (current) 

o Planned (future) wells  

o Frequency to capture seasonal 

highs and lows 

o Map and shapefile of 

monitoring area and well 

locations 

 

Field Methods for groundwater 

monitoring 

 Methods for measuring 

o Reference Point 

o Static water level 

o Depth to water 

o Standardized form for data 

collection  

 

Data Reporting 

 Online data submittal, minimum 

July & January each year 

 

 
 
A data gap refers to a basin or portion of a basin that 
is not included in any of the Monitoring Plans 
submitted to DWR. This is essentially an area that 
lacks the density of monitoring wells that would allow 
seasonal and long-term trends in groundwater 
elevations to be determined for the basin, subbasin, 
or a portion thereof.  Among the 515 basins defined 
by Bulletin 118, data gaps may exist for a variety of 
reasons, including a lack of suitable monitoring 
wells, lack of groundwater use, access issues, and 
jurisdictional issues, among others.   
 
If no local entity is able and/or willing to fill a data 
gap, the department may be required to perform groundwater monitoring functions.  If 
DWR performs this monitoring, local agencies and the county that have the authority 
under Section 10927 to monitor the area of the data gap would be potentially ineligible 
for a water grant or loan awarded or administered by the state.  The Monitoring Entity or 
entities with the authority to monitor the area of the data gap should provide detailed 
information regarding the nature of and reason for the data gap so that DWR may 
include such information in the prioritization of groundwater basins and subbasins as 
appropriate. 
 
Agencies and counties that are eligible to be designated Monitoring Entities but choose 
not participate in the CASGEM program will not lose their state water grant and loan 
eligibility if their entire service area qualifies as a disadvantaged community (Water 
Code Section 10933.7(b)).  It will be the responsibility of the local agency or county 
applying for a state water grant or loan to demonstrate their disadvantaged community 
status at the time they are applying for the grant or loan. 
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MONITORING SITES AND TIMING 
 
The Monitoring Plan will identify the wells to be monitored and the frequency with which 
they will be monitored.  The Monitoring Plan should explain how proposed monitoring 
will be sufficient to demonstrate the seasonal and long-term groundwater elevation 
trends in the monitored area.  The density of monitoring locations will depend on the 
complexity of the basin.    
 
Because of security concerns, the California Department of Public Health (DPH) 
routinely limits the disclosure of detailed public water supply well location 
information.  Pursuant to Water Code Section 10931, the DWR is required to 
collaborate with DPH to ensure that the information reported to the CASGEM program 
will not result in the inappropriate disclosure of information of concern to DPH.  At this 
time, DWR has reached no agreement with DPH regarding the appropriate treatment of 
public water supply well data.  As a result, CASGEM does not currently plan to use such 
well information in its database.   
 
The Monitoring Plan should contain a table identifying the wells to be monitored and the 
timing of that monitoring.  Because the law specifies that information should 
demonstrate seasonal and long-term trends in groundwater elevations, at a minimum 
monitoring should be conducted at each location for the yearly high and low for the 
basin.  The yearly high and low groundwater elevations typically occur in spring and fall, 
but this may vary from basin to basin. It is very important that the timing of all the 
measurements in the basin is coordinated.  Rationale for selection of the timing 
(seasonal highs and lows) should be included in the Monitoring Plan.  
 
The information on the monitoring sites and timing to be submitted in the online system 
should include: 
 

 Well identification number 
 State well number 
 Location (decimal latitude and longitude, North American Datum (NAD) 83) 
 Reference point elevation (feet, North American Vertical Datum (NAVD) 88) 
 Land surface datum (feet, NAVD88) 
 Map and shapefile with monitoring locations, Bulletin 118 groundwater basin 

boundary, and boundary of monitoring area 
 Frequency and timing of measurements 
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FIELD METHODS 
 
The consistent and documented collection of groundwater elevation data is important 
for ensuring that the data can be used across the state, regardless of the Monitoring 
Entity.  The field methods should meet a common set of basic requirements; however, 
the methods do not have to be exactly the same.  Many entities already have in place 
monitoring efforts that are successful in meeting local needs and that can meet the 
needs for this program, either as-is or with the incorporation of individual components.  
The CASGEM program wishes to maintain, to the greatest extent possible, the 
procedures of high-quality local groundwater elevation monitoring programs, so long as 
they meet the overall program goals and policies.  Of particular concern are the 
following basic requirements: 
 

 Method(s) to establish the Reference Point, including step-by-step instructions 
 Method(s) to ensure static groundwater elevation  
 Method(s) to measure depth to water, including step-by-step instructions  
 Method(s) and form(s) for recording measurements 

 
It is the responsibility of each Monitoring Entity to develop and implement monitoring 
protocols that are appropriate to local groundwater basin conditions, protect the water 
quality of its monitoring wells, and maintain the quality of the data that it submits to the 
CASGEM Program.  DWR has developed field guidelines (Department of Water 
Resources Groundwater Elevation Monitoring Guidelines) based on a review of existing 
field methods from DWR and other organizations, which is available on the CASGEM 
website.  Monitoring Entities are welcome to refer to these guidelines when developing 
field methods for their own Monitoring Plans.  However, the DWR guidelines are for 
internal use in the event that the Department is required to perform groundwater 
monitoring functions pursuant to Section 10933.5 and are not binding on any other 
agency.  The core of the CASGEM program will rely and build on the many, established 
local long-term groundwater monitoring and management programs.  The department 
will defer to existing monitoring programs that result in information that demonstrates 
seasonal and long-term trends in groundwater elevations. 

DATA REPORTING 
 
DWR will develop an online data submittal system for Monitoring Entities to submit their 
groundwater elevation data.  Several methods of submitting data will be available, such 
as direct online data entry, or upload of data files for batch entry. Initial groundwater 
elevation data should be submitted to DWR by January 1, 2012.  Thereafter, data 
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should be submitted as soon as possible after collection, but no later than January 1st 
and July 1st of each year, at the minimum.  Historical data can also be submitted via the 
DWR data system to aid in data interpretation. All submitted data will be available to the 
public, except for confidential data.   
 
Each groundwater elevation data measurement submitted to the online system should 
include: 
 

 Well identification number 
 Measurement date 
 Reference point and land surface elevation 
 Depth to water 
 Method of measuring water depth 
 Measurement quality codes 

 
The Monitoring Entity information, well information, and groundwater elevation 
information is to be provided by the Monitoring Entity. Items labeled as required must be 
submitted to DWR to report groundwater elevations.  Items labeled as recommended 
should be submitted to DWR if they are available, as they assist in fully evaluating the 
quality of measurements.  DWR will provide standard form(s) for Monitoring Entities to 
submit groundwater elevation data online.  However, if Monitoring Entities cannot use 
the standard form(s) or provide the data elements listed below, DWR will work 
cooperatively with Monitoring Entities to develop alternate methods of submitting data.   
 
Entity Information 
 
All entities assuming groundwater monitoring functions as delineated in Section 10927 
(a)-(f) are required to submit the following information: 

 Monitoring Entity's name, address, telephone number, contact person name and 
email address, and any other relevant contact information (Section 10928 (a) (1), 
10928 (b) (1)) 

 Name, address, telephone number, email address and any other relevant contact 
information for entities collecting data that is submitted by a designated 
submitting entity (Monitoring Entity) 

 Groundwater basins being monitored 
o Identify entire basins monitored 
o Identify partial basins monitored 

 
Well Information 
 
The following information about each well is required for the CASGEM online system: 
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 Unique well identification number.  Agencies may use an existing State Well 
Number, an existing local well designation, or develop their own  identification 
name, using the following protocol: 

o Agency name, abbreviation, or acronym followed by a sequential number 
(e.g., SGA 01) 

o Groundwater basin – followed by a sequential number (e.g., Llagas 03) 
o Geographic name – followed by a sequential number (e.g., Yolo 12) 
o Well names should be 15 characters long or less 
o Avoid using owner/business names or specific locational information for 

privacy and security 
 Decimal latitude/longitude coordinates of well, using horizontal datum NAD83, 

and the method of determining coordinates (Actual coordinates are preferred; 
however, Monitoring Entities may submit approximate locations, as needed, to 
protect the privacy of well owners.  For example, to protect the privacy of a well 
owner, a Monitoring Entity may submit well coordinate locations that are only 
within 1000-feet of the actual well location.)  

 Groundwater basin or sub-basin 
 Reference point elevation of the well (feet) using NAVD88 vertical datum 
 Elevation of land surface datum at the well (feet) using NAVD88 vertical datum 
 Use of well (e.g., dedicated monitoring, irrigation, domestic, etc) 
 Well completion type (e.g. single well, nested, or multi-completion wells) 
 Depth of screened interval(s) and total well depth of well, if available (feet) 
 Well Completion Report number (DWR Form 188), if available 

 
The following information about each well is recommended for the CASGEM online 
system: 

 State Well Number – assigned by DWR in most cases 
 Method by which land surface elevation was determined (for example, 

topographic map, GPS, etc.) 
 Written description of location of well, including distance from nearby landmarks 

and location of reference point in relation to well appurtenances (DWR Form 429) 
 Well information comments  

 
Groundwater Elevation Information 
 
The following information for each groundwater elevation measurement is required for 
the CASGEM online system: 

 Well identification number (see Well Information, above) 
 Measurement date  
 Reference point elevation of the well (feet) using NAVD88 vertical datum 
 Elevation of land surface datum at the well (feet) using NAVD88 vertical datum 
 Depth to water below reference point (feet) (unless no measurement was taken) 
 Method of measuring water depth 
 Measurement Quality Codes 



CASGEM Procedures for Monitoring Entity Reporting
  20  

o If no measurement is taken, a specified “no measurement” code, must be 
recorded. Standard codes will be provided by the online system.  If a 
measurement is taken, a “no measurement” code is not recorded.) 

o If the quality of a measurement is uncertain, a “questionable 
measurement” code can be recorded.  Standard codes will be provided by 
the online system.  If no measurement is taken, a “questionable 
measurement” code is not recorded.) 

 Measuring agency identification 
 

The following information for each groundwater elevation measurement is 
recommended for the CASGEM online system: 

 Measurement time (PST/PDT with military time/24 hour format)  
 Comments about measurement, if applicable 

 
Groundwater elevation data shall be submitted electronically to DWR’s online system. 
DWR will develop electronic data transmittal (EDT) alternatives and data standards to 
permit bulk data transfer and assist Monitoring Entities in EDT reporting to DWR.  As 
stated above, if Monitoring Entities cannot use the standard form(s) or provide the 
necessary groundwater elevation data elements, DWR will work cooperatively with 
Monitoring Entities to develop alternate methods of submitting data.   
 
The CASGEM online data submittal system will be compatible with the Water Data 
Library (WDL) (http://www.water.ca.gov/waterdatalibrary/), DWR’s existing groundwater 
elevation database. The CASGEM system will include data reporting options similar to 
those in WDL, such as hydrographs, seasonal contour data, and data downloads. The 
combined accessibility of the WDL and the CASGEM system will be a significant 
resource for local agencies in making sound groundwater management decisions.  
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Senate Bill No. 6 
 

CHAPTER 1 
 
An act to add Part 2.11 (commencing with Section 10920) to Division 6 of, and to repeal 
and add Section 12924 of, the Water Code, relating to groundwater.  
 

[Approved by Governor November 6, 2009. Filed with 
Secretary of State November 6, 2009.] 

 
Legislative Counsel’s Digest 

 
SB 6, Steinberg. Groundwater.  
 
(1) Existing law authorizes a local agency whose service area includes a groundwater 
basin that is not subject to groundwater management to adopt and implement a 
groundwater management plan pursuant to certain provisions of law. Existing law 
requires a groundwater management plan to include certain components to qualify as a 
plan for the purposes of those provisions, including a provision that establishes funding 
requirements for the construction of certain groundwater projects.  
 
This bill would establish a groundwater monitoring program pursuant to which specified 
entities, in accordance with prescribed procedures, may propose to be designated by 
the Department of Water Resources as groundwater monitoring entities, as defined, for 
the purposes of monitoring and reporting with regard to groundwater elevations in all or 
part of a basin or subbasin, as defined. The bill would require the department to work 
cooperatively with each monitoring entity to determine the manner in which groundwater 
elevation information should be reported to the department. The bill would authorize the 
department to make recommendations for improving an existing monitoring program, 
and to require additional monitoring wells under certain circumstances. Under certain 
circumstances, the department would be required to perform groundwater monitoring 
functions. In that event, prescribed entities with authority to assume groundwater 
monitoring functions with regard to a basin or subbasin for which the department has 
assumed those functions would not be eligible for a water grant or loan awarded or 
administered by the state.  
 
(2) Existing law requires the department to conduct an investigation of the state’s 
groundwater basins and to report its findings to the Governor and the Legislature not 
later than January 1, 1980.  
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This bill would repeal that provision. The department would be required to conduct an 
investigation of the state’s groundwater basins and to report its findings to the Governor 
and the Legislature not later than January 1, 2012, and thereafter in years ending in 5 or 
0.  
 
(3) The bill would take effect only if SB 1 and SB 7 of the 2009–10 7th Extraordinary 
Session of the Legislature are enacted and become effective.  
 
 
The people of the State of California do enact as follows: 
 
SECTION 1. Part 2.11 (commencing with Section 10920) is added to Division 6 of the 
Water Code, to read:  
 

PART 2.11.  GROUNDWATER MONITORING 
 

Chapter  1.  General Provisions 
 
10920. (a) It is the intent of the Legislature that on or before January 1, 2012, 
groundwater elevations in all groundwater basins and subbasins be regularly and 
systematically monitored locally and that the resulting groundwater information be made 
readily and widely available.  
 
(b) It is further the intent of the Legislature that the department continue to maintain its 
current network of monitoring wells, including groundwater elevation and groundwater 
quality monitoring wells, and that the department continue to coordinate monitoring with 
local entities.  
 
10921. This part does not require the monitoring of groundwater elevations in an area 
that is not within a basin or subbasin.  
 
10922. This part does not expand or otherwise affect the powers or duties of the 
department relating to groundwater beyond those expressly granted by this part.  
 

Chapter  2.  Definitions 
 
10925. Unless the context otherwise requires, the definitions set forth in this section 
govern the construction of this part.  
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(a) “Basin” or “subbasin” means a groundwater basin or subbasin identified and defined 
in the department’s Bulletin No. 118.  
 
(b) “Bulletin No. 118” means the department’s report entitled “California’s Groundwater: 
Bulletin 118” updated in 2003, or as it may be subsequently updated or revised in 
accordance with Section 12924.  
 
(c) “Monitoring entity” means a party conducting or coordinating the monitoring of 
groundwater elevations pursuant to this part.  
 
(d) “Monitoring functions” and “groundwater monitoring functions” means the monitoring 
of groundwater elevations, the reporting of those elevations to the department, and 
other related actions required by this part.  
 
(e) “Monitoring groundwater elevations” means monitoring groundwater elevations, 
coordinating the monitoring of groundwater elevations, or both.  
 
(f) “Voluntary cooperative groundwater monitoring association” means an association 
formed for the purposes of monitoring groundwater elevations pursuant to Section 
10935.  
 

Chapter  3.  Groundwater Monitoring Program 
 
10927. Any of the following entities may assume responsibility for monitoring and 
reporting groundwater elevations in all or a part of a basin or subbasin in accordance 
with this part:  
 
(a) A watermaster or water management engineer appointed by a court or pursuant to 
statute to administer a final judgment determining rights to groundwater.  
 
(b) (1) A groundwater management agency with statutory authority to manage 
groundwater pursuant to its principal act that is monitoring groundwater elevations in all 
or a part of a groundwater basin or subbasin on or before January 1, 2010.  
 
(2) A water replenishment district established pursuant to Division 18 (commencing with 
Section 60000). This part does not expand or otherwise affect the authority of a water 
replenishment district relating to monitoring groundwater elevations.  
 
(c) A local agency that is managing all or part of a groundwater basin or subbasin 
pursuant to Part 2.75 (commencing with Section 10750) and that was monitoring 
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groundwater elevations in all or a part of a groundwater basin or subbasin on or before 
January 1, 2010, or a local agency or county that is managing all or part of a 
groundwater basin or subbasin pursuant to any other legally enforceable groundwater 
management plan with provisions that are substantively similar to those described in 
that part and that was monitoring groundwater elevations in all or a part of a 
groundwater basin or subbasin on or before January 1, 2010.  
 
(d) A local agency that is managing all or part of a groundwater basin or subbasin 
pursuant to an integrated regional water management plan prepared pursuant to Part 
2.2 (commencing with Section 10530) that includes a groundwater management 
component that complies with the requirements of Section 10753.7.  
 
(e) A county that is not managing all or a part of a groundwater basin or subbasin 
pursuant to a legally enforceable groundwater management plan with provisions that 
are substantively similar to those described in Part 2.75 (commencing with Section 
10750).  
 
(f) A voluntary cooperative groundwater monitoring association formed pursuant to 
Section 10935.  
 
10928. (a) Any entity described in subdivision (a) or (b) of Section 10927 that seeks to 
assume groundwater monitoring functions in accordance with this part shall notify the 
department, in writing, on or before January 1, 2011. The notification shall include all of 
the following information:  
 
(1) The entity’s name, address, telephone number, and any other relevant contact 
information.  
 
(2) The specific authority described in Section 10927 pursuant to which the entity 
qualifies to assume the groundwater monitoring functions.  
 
(3) A map showing the area for which the entity is requesting to perform the 
groundwater monitoring functions.  
 
(4) A statement that the entity will comply with all of the requirements of this part.  
 
(b) Any entity described in subdivision (c), (d), (e), or (f) of Section 10927 that seeks to 
assume groundwater monitoring functions in accordance with this part shall notify the 
department, in writing, by January 1, 2011. The information provided in the notification 
shall include all of the following:  
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(1) The entity’s name, address, telephone number, and any other relevant contact 
information.  
 
(2) The specific authority described in Section 10927 pursuant to which the entity 
qualifies to assume the groundwater monitoring functions.  
 
(3) For entities that seek to qualify pursuant to subdivision (c) or (d) of Section 10927, 
the notification shall also include a copy of the current groundwater management plan 
or the groundwater component of the integrated regional water management plan, as 
appropriate.  
 
(4) For entities that seek to qualify pursuant to subdivision (f) of Section 10927, the 
notification shall include a statement of intention to meet the requirements of Section 
10935.  
 
(5) A map showing the area for which the entity is proposing to perform the groundwater 
monitoring functions.  
 
(6) A statement that the entity will comply with all of the requirements of this part.  
 
(7) A statement describing the ability and qualifications of the entity to conduct the 
groundwater monitoring functions required by this part.  
(c) The department may request additional information that it deems necessary for the 
purposes of determining the area that is proposed to be monitored or the qualifications 
of the entity to perform the groundwater monitoring functions.  
 
10929. (a) (1) The department shall review all notifications received pursuant to Section 
10928.  
 
(2) Upon the receipt of a notification pursuant to subdivision (a) of Section 10928, the 
department shall verify that the notifying entity has the appropriate authority under 
subdivision (a) or (b) of Section 10927.  
 
(3) Upon the receipt of a notification pursuant to subdivision (b) of Section 10928, the 
department shall do both of the following:  
 
(A) Verify that each notification is complete.  
 
(B) Assess the qualifications of the notifying party.  
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(b) If the department has questions about the completeness or accuracy of a 
notification, or the qualifications of a party, the department shall contact the party to 
resolve any deficiencies. If the department is unable to resolve the deficiencies, the 
department shall notify the party in writing that the notification will not be considered 
further until the deficiencies are corrected.  
 
(c) If the department determines that more than one party seeks to become the 
monitoring entity for the same portion of a basin or subbasin, the department shall 
consult with the interested parties to determine which party will perform the monitoring 
functions. In determining which party will perform the monitoring functions under this 
part, the department shall follow the order in which entities are identified in Section 
10927.  
 
(d) The department shall advise each party on the status of its notification within three 
months of receiving the notification.  
 
10930. Upon completion of each review pursuant to Section 10929, the department 
shall do both of the following if it determines that a party will perform monitoring 
functions under this part:  
 
(a) Notify the party in writing that it is a monitoring entity and the specific portion of the 
basin or subbasin for which it shall assume groundwater monitoring functions.  
 
(b) Post on the department’s Internet Web site information that identifies the monitoring 
entity and the portion of the basin or subbasin for which the monitoring entity will be 
responsible.  
 
10931. (a) The department shall work cooperatively with each monitoring entity to 
determine the manner in which groundwater elevation information should be reported to 
the department pursuant to this part. In determining what information should be reported 
to the department, the department shall defer to existing monitoring programs if those 
programs result in information that demonstrates seasonal and long-term trends in 
groundwater elevations. The department shall collaborate with the State Department of 
Public Health to ensure that the information reported to the department will not result in 
the inappropriate disclosure of the physical address or geographical location of drinking 
water sources, storage facilities, pumping operational data, or treatment facilities.  
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(b) (1) For the purposes of this part, the department may recommend improvements to 
an existing monitoring program, including recommendations for additional monitoring 
wells.  
 
(2) The department may not require additional monitoring wells unless funds are 
provided for that purpose.  
 
10932. Monitoring entities shall commence monitoring and reporting groundwater 
elevations pursuant to this part on or before January 1, 2012.  
 
10933. (a) On or before January 1, 2012, the department shall commence to identify the 
extent of monitoring of groundwater elevations that is being undertaken within each 
basin and subbasin.  
 
(b) The department shall prioritize groundwater basins and subbasins for the purpose of 
implementing this section. In prioritizing the basins and subbasins, the department shall, 
to the extent data are available, consider all of the following:  
 
(1) The population overlying the basin or subbasin.  
 
(2) The rate of current and projected growth of the population overlying the basin or 
subbasin.  
 
(3) The number of public supply wells that draw from the basin or subbasin.  
 
(4) The total number of wells that draw from the basin or subbasin.  
 
(5) The irrigated acreage overlying the basin or subbasin.  
 
(6) The degree to which persons overlying the basin or subbasin rely on groundwater as 
their primary source of water.  
 
(7) Any documented impacts on the groundwater within the basin or subbasin, including 
overdraft, subsidence, saline intrusion, and other water quality degradation.  
 
(8) Any other information determined to be relevant by the department.  
 
(c) If the department determines that all or part of a basin or subbasin is not being 
monitored pursuant to this part, the department shall do all of the following:  
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(1) Attempt to contact all well owners within the area not being monitored.  
 
(2) Determine if there is an interest in establishing any of the following:  
 
(A) A groundwater management plan pursuant to Part 2.75 (commencing with Section 
10750).  
 
(B) An integrated regional water management plan pursuant to Part 2.2 (commencing 
with Section 10530) that includes a groundwater management component that complies 
with the requirements of Section 10753.7.  
 
(C) A voluntary groundwater monitoring association pursuant to Section 10935.  
 
(d) If the department determines that there is sufficient interest in establishing a plan or 
association described in paragraph (2) of subdivision (c), or if the county agrees to 
perform the groundwater monitoring functions in accordance with this part, the 
department shall work cooperatively with the interested parties to comply with the 
requirements of this part within two years.  
 
(e) If the department determines, with regard to a basin or subbasin, that there is 
insufficient interest in establishing a plan or association described in paragraph (2) of 
subdivision (c), and if the county decides not to perform the groundwater monitoring and 
reporting functions of this part, the department shall do all of the following:  
 
(1) Identify any existing monitoring wells that overlie the basin or subbasin that are 
owned or operated by the department or any other state or federal agency.  
 
(2) Determine whether the monitoring wells identified pursuant to paragraph (1) provide 
sufficient information to demonstrate seasonal and long-term trends in groundwater 
elevations.  
 
(3) If the department determines that the monitoring wells identified pursuant to 
paragraph (1) provide sufficient information to demonstrate seasonal and long-term 
trends in groundwater elevations, the department shall not perform groundwater 
monitoring functions pursuant to Section 10934.  
 
(4) If the department determines that the monitoring wells identified pursuant to 
paragraph (1) provide insufficient information to demonstrate seasonal and long-term 
trends in groundwater elevations, and the State Mining and Geology Board concurs with 



CASGEM Procedures for Monitoring Entity Reporting
  31  

that determination, the department shall perform groundwater monitoring functions 
pursuant to Section 10934.1 

 
 
10933.5. (a) Consistent with Section 10933, the department shall perform the 
groundwater monitoring functions for those portions of a basin or subbasin for which no 
monitoring entity has agreed to perform the groundwater monitoring functions.  
 
(b) Upon determining that it is required to perform groundwater monitoring functions, the 
department shall notify both of the following entities that it is forming the groundwater 
monitoring district:  
 
(1) Each well owner within the affected area.  
 
(2) Each county that contains all or a part of the affected area.  
 
(c) The department shall not assess a fee or charge to recover the costs for carrying out 
its power and duties under this part.  
 
(d) The department may establish regulations to implement this section.  
 
10933.7. (a) If the department is required to perform groundwater monitoring functions 
pursuant to Section 10933.5, the county and the entities described in subdivisions (a) to 
(d), inclusive, of Section 10927 shall not be eligible for a water grant or loan awarded or 
administered by the state.  
 
(b) Notwithstanding subdivision (a), the department shall determine that an entity 
described in subdivision (a) is eligible for a water grant or loan under the circumstances 
described in subdivision (a) if the entity has submitted to the department for approval 
documentation demonstrating that its entire service area qualifies as a disadvantaged 
community.  
 
10934. (a) For purposes of this part, neither any entity described in Section 10927, nor 
the department, shall have the authority to do either of the following:  
 
(1) To enter private property without the consent of the property owner.  
 

                                                             
1 The reference in Section 10933(e)(4) to Section 10934 has been amended by Stats. 2010, Ch. 328, sec. 237 (S.B. 
1330).  The new reference will be to Section 10933.5. 
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(2) To require a private property owner to submit groundwater monitoring information to 
the entity.  
 
(b) This section does not apply to a county or an entity described in subdivisions (a) to 
(d), inclusive, of Section 10927 that assumed responsibility for monitoring and reporting 
groundwater elevations prior to the effective date of this part.  
 
10935. (a) A voluntary cooperative groundwater monitoring association may be formed 
for the purposes of monitoring groundwater elevations in accordance with this part. The 
association may be established by contract, a joint powers agreement, a memorandum 
of agreement, or other form of agreement deemed acceptable by the department.  
 
(b) Upon notification to the department by one or more entities that seek to form a 
voluntary cooperative groundwater monitoring association, the department shall work 
cooperatively with the interested parties to facilitate the formation of the association.  
 
(c) The contract or agreement shall include all of the following:  
 
(1) The names of the participants.  
 
(2) The boundaries of the area covered by the agreement.  
 
(3) The name or names of the parties responsible for meeting the requirements of this 
part.  
 
(4) The method of recovering the costs associated with meeting the requirements of this 
part.  
 
(5) Other provisions that may be required by the department.  
 
10936. Costs incurred by the department pursuant to this chapter may be funded from 
unallocated bond revenues pursuant to paragraph (12) of subdivision (a) of Section 
75027 of the Public Resources Code, to the extent those funds are available for those 
purposes.  
 
SEC. 2. Section 12924 of the Water Code is repealed.  
 
SEC. 3. Section 12924 is added to the Water Code, to read:  
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12924. (a) The department, in conjunction with other public agencies, shall conduct an 
investigation of the state’s groundwater basins. The department shall identify the state’s 
groundwater basins on the basis of geological and hydrological conditions and 
consideration of political boundary lines whenever practical. The department shall also 
investigate existing general patterns of groundwater pumping and groundwater 
recharge within those basins to the extent necessary to identify basins that are subject 
to critical conditions of overdraft.  
 
(b) The department shall report its findings to the Governor and the Legislature not later 
than January 1, 2012, and thereafter in years ending in 5 or 0.  
 
SEC. 4. This act shall take effect only if Senate Bill 1 and Senate Bill 7 of the 2009–10 
Seventh Extraordinary Session of the Legislature are enacted and become effective.  
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APPENDIX 3B-A: GROUNDWATER LEVEL HYDROGRAPHS 

FOR ASSESSING 

CHRONIC DECLINE IN GROUNDWATER LEVELS 

 

 

 

This appendix includes historical hydrographs of the representative wells for monitoring 

groundwater level decline, as well as the established sustainable management criteria of the 

measurable objective, early warning, and minimum threshold. The Appendix is organized into 

two sections: Upper Aquifer and Lower Aquifer. 

 

LIST OF ACRONYMS AND ABBREVIATIONS 

BGS below ground surface 

CASGEM California Statewide Groundwater Elevation Monitoring 

FT feet 

NAVD88 North American Vertical Datum of 1988 

USBR United States Bureau of Reclamation 

USGS United States Geologic Survey 

WL Water Level 

WMA Western Management Area 
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USGS (344114120353501)
County of Santa Barbara
Ground Surface (10 feet above mean sea level)
Depth of Well (161 feet)

WMA Representative Monitoring Well
for Upper Aquifer 

(Lompoc Plain Subarea)
7N/35W-17M1

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Minimum Threshold
Mean Sea Level

Early Warning
5 feet above 
Minimum Threshold

Measurable Objective
2011 water level

 

Perforations 115-120 feet

CASGEM ID
25268

Voluntary
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FIGURE A1-02
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USGS (344041120341101)
County of Santa Barbara
Ground Surface (23 feet above mean sea level)
Depth of Well (180 feet); Perforations TBD

WMA Representative Monitoring Well
for Upper Aquifer 

(Lompoc Plain Subarea)
7N/35W-21G2

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Minimum Threshold
Mean Sea Level

Early Warning
5 feet above 
Minimum Threshold

Measurable Objective
2011 water level

 

CASGEM ID
25271

Voluntary
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FIGURE A1-03
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USGS (344048120320201)
County of Santa Barbara
Ground Surface (33 ±20 feet above mean sea level)
Depth of Well (79.1 feet); Perforations TBD

WMA Representative Monitoring Well
for Upper Aquifer 

(Lompoc Plain Subarea)
7N/35W-23B2

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Minimum Threshold
Mean Sea Level

Early Warning
5 feet above 
Minimum Threshold

Measurable Objective
2011 water level

 

CASGEM ID
49171

Voluntary
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FIGURE A1-04
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USGS (343929120321001)
County of Santa Barbara
Ground Surface (35 feet above mean sea level)
Depth of Well (22.5 feet); Perforations TBD

WMA Representative Monitoring Well
for Upper Aquifer 

(Lompoc Plain Subarea)
7N/35W-26L1

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Measurable Objective
2011 water level

 

Minimum Threshold
10 feet below 2020 water level

Early Warning
5 feet above 
Minimum Threshold

CASGEM ID
38297

Voluntary
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FIGURE A1-05
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USGS (343929120321002)
County of Santa Barbara
Ground Surface (35 feet above mean sea level)
Depth of Well (82 feet); Perforations TBD

WMA Representative Monitoring Well
for Upper Aquifer 

(Lompoc Plain Subarea)
7N/35W-26L2

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Measurable Objective
2011 water level

 

Minimum Threshold
10 feet below 2020 water level

Early Warning
5 feet above 
Minimum Threshold

CASGEM ID
49162

Voluntary
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FIGURE A1-06
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USGS (344021120303504)
County of Santa Barbara
Ground Surface (59 feet above mean sea level)
Depth of Well (171 feet)

WMA Representative Monitoring Well
for Upper Aquifer 

(Lompoc Plain Subarea)
7N/35W-24J4

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Measurable Objective
2011 water level

 

Minimum Threshold
10 feet below 2020 water level

Early Warning
5 feet above 
Minimum Threshold

Perforations 165-170 feet

CASGEM ID
49146

Voluntary
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USGS (343926120293001)
County of Santa Barbara
Ground Surface (67 feet above mean sea level)
Depth of Well (160 feet), Perforations TBD

WMA Representative Monitoring Well
for Upper Aquifer 

(Lompoc Plain Subarea)
7N/34W-29N6

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Measurable Objective
2011 water level

 

Minimum Threshold
10 feet below 2020 water level

Early Warning
5 feet above 
Minimum Threshold

CASGEM ID
49148

Voluntary
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USGS (343815120300602)
County of Santa Barbara
Ground Surface (103 feet above mean sea level)
Depth of Well (112 feet)

WMA Representative Monitoring Well
for Upper Aquifer 

(Lompoc Plain Subarea)
6N/34W-6C4

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Measurable Objective
2011 water level

 

Minimum Threshold
10 feet below 2020 water level

Early Warning
5 feet above 
Minimum Threshold

Perforations 77-111 feet
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USGS (343901120284201)
County of Santa Barbara
Ground Surface (76 feet above mean sea level)
Depth of Well (220 feet); Perforations TBD

WMA Representative Monitoring Well
for Upper Aquifer 

(Lompoc Plain Subarea)
7N/34W-32H2

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Minimum Threshold
10 feet below 2020 water level

Early Warning
5 feet above 
Minimum Threshold

Measurable Objective
2011 water level

 

CASGEM ID
49151

Voluntary
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US Bureau of Reclamation
Ground Surface (99.4 feet above mean sea level)
Depth of Well (175 feet)

WMA Representative Monitoring Well
for Upper Aquifer 

(Lompoc Plain Subarea)
7N/34W-27F9

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Minimum Threshold
10 feet below 2020 water level

Early Warning
5 feet above 
Minimum Threshold

Measurable Objective
2011 water level

 

Perforations 111.3-171.3 feet
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USGS (343855120270501)
City of Lompoc
Land Surface (110.4 feet above mean sea level)

Measuring Point (101.40 feet above mean sea level)
Depth of Well (140 feet)

WMA Representative Monitoring Well
for Upper Aquifer 

(Lompoc Plain Subarea)
7N/34W-34F6

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Perforations 80-140 feet

Minimum Threshold
10 feet below 2020 water level

Early Warning
5 feet above 
Minimum Threshold

Measurable Objective
2011 water level
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USGS (343924120254501)
US Bureau of Reclamation
Measuring Point (114.0 feet above mean sea level)

Land Surface (113.8 feet above mean sea level)
Depth of Well (151 feet)

WMA Representative Monitoring Well
for Upper Aquifer 

(Lompoc Plain Subarea)
7N/34W-26Q5

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Minimum Threshold
10 feet below 2020 water level

Early Warning
5 feet above 
Minimum Threshold

Measurable Objective
2011 water level

 

Perforations 135-140 feet



REPRESENTATIVE 
MONITORING WELL

Upper Aquifer - Lompoc Plain

FIGURE A1-13
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US Bureau of Reclamation
USGS (343924120254501)
County of Santa Barbara

Land Surface (105.9 feet above mean sea level)
Measuring Point (104.8 feet above mean sea level)
Depth of Well (124 feet)

WMA Representative Monitoring Well
for Upper Aquifer 

(Lompoc Plain Subarea)
7N/34W-35K9

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Perforations 52-80; 112-124 feet

Minimum Threshold
10 feet below 2020 water level

Early Warning
5 feet above 
Minimum Threshold

Measurable Objective
2011 water level

 

CASGEM ID
49153

Voluntary



REPRESENTATIVE 
MONITORING WELL

Lower Aquifer - Lompoc Plain

FIGURE A2-01
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USGS (343929120321004)
County of Santa Barbara
Ground Surface (35 feet above mean sea level)
Depth of Well (299 feet); Perforations TBD

WMA Representative Monitoring Well
for Lower Aquifer 

(Lompoc Plain Subarea)
7N/35W-26L4

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Measurable Objective
2011 water level

 

Minimum Threshold
20 feet below 2020 water level

Early Warning
5 feet above 
Minimum Threshold

CASGEM ID
38298

Voluntary



REPRESENTATIVE 
MONITORING WELL

Lower Aquifer - Lompoc Plain

FIGURE A2-02
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USGS (343926120293002)
County of Santa Barbara
Ground Surface (67 feet above mean sea level)
Depth of Well (420 feet); Perforations TBD

WMA Representative Monitoring Well
for Lower Aquifer 

(Lompoc Plain Subarea)
7N/34W-29N7

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Measurable Objective
2011 water level

 

Minimum Threshold
20 feet below 2020 water level

Early Warning
5 feet above 
Minimum Threshold

CASGEM ID
23538

Voluntary



REPRESENTATIVE 
MONITORING WELL

Lower Aquifer - Lompoc Plain

FIGURE A2-03
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USGS (344033120263404)
County of Santa Barbara
Ground Surface (97 feet above mean sea level)
Depth of Well (135 feet); Perforations TBD

WMA Representative Monitoring Well
for Lower Aquifer 

(Lompoc Plain Subarea)
7N/34W-22J6

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Measurable Objective
2011 water level

 

Minimum Threshold
20 feet below 2020 water level

Early Warning
5 feet above 
Minimum Threshold

CASGEM ID
49155

Voluntary



REPRESENTATIVE 
MONITORING WELL

Lower Aquifer - Lompoc Plain

FIGURE A2-04
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USGS (344010120251601)
County of Santa Barbara
Ground Surface (131 feet above mean sea level)
Depth of Well (159 feet); Perforations TBD

WMA Representative Monitoring Well
for Lower Aquifer 

(Lompoc Plain Subarea)
7N/34W-24N1

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Minimum Threshold
20 feet below 2020 water level

Early Warning
5 feet above 
Minimum Threshold

Measurable Objective
2011 water level

 

CASGEM ID
49156

Voluntary



REPRESENTATIVE 
MONITORING WELL

Lower Aquifer - Lompoc Terrace

FIGURE A2-05
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USGS (343923120332501)
County of Santa Barbara
Ground Surface (263 feet above mean sea level)
Depth of Well (582 feet); Perforations TBD

WMA Representative Monitoring Well
for Lower Aquifer 

(Lompoc Terrace Subarea)
7N/35W-27P1

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Minimum Threshold
20 feet below 2020 water level

Early Warning
5 feet above 
Minimum Threshold

Measurable Objective
2011 water level

 

CASGEM ID
49168

Voluntary



REPRESENTATIVE 
MONITORING WELL

Lower Aquifer - Lompoc Upland

FIGURE A2-06
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Vandenberg Village CSD
USGS (344142120272301)
County of Santa Barbara

Ground Surface (193 feet above mean sea level)
Depth of Well (683 feet); Perforations 458-683 feet

WMA Representative Monitoring Well
for Lower Aquifer 

(Lompoc Upland Subarea)
7N/34W-15D3

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Measurable Objective
2011 water level

 

Minimum Threshold
20 feet below 2020 water level

Early Warning
5 feet above 
Minimum Threshold



REPRESENTATIVE 
MONITORING WELL

Lower Aquifer - Lompoc Upland

FIGURE A2-07
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USGS (344126120255201)
County of Santa Barbara
Ground Surface (274 feet above mean sea level)
Depth of Well (540 feet); Perforations TBD

WMA Representative Monitoring Well
for Lower Aquifer 

(Lompoc Upland Subarea)
7N/34W-14F4

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Minimum Threshold
20 feet below 2020 water level

Early Warning
5 feet above 
Minimum Threshold

Measurable Objective
2011 water level

 

CASGEM ID
49142

Voluntary



REPRESENTATIVE 
MONITORING WELL

Lower Aquifer - Lompoc Upland

FIGURE A2-08
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USGS (344219120250601)
County of Santa Barbara
Ground Surface (386 feet above mean sea level)
Depth of Well (385 feet); Perforations TBD

WMA Representative Monitoring Well
for Lower Aquifer 

(Lompoc Upland Subarea)
7N/34W-12E1

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Minimum Threshold
20 feet below 2020 water level

Early Warning
5 feet above 
Minimum Threshold

Measurable Objective
2011 water level

 

CASGEM ID
49139

CASGEM



REPRESENTATIVE 
MONITORING WELL

Lower Aquifer - Lompoc Upland

FIGURE A2-09
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USGS (344035120235901)
County of Santa Barbara
Ground Surface (254 feet above mean sea level)
Depth of Well (552 feet)

WMA Representative Monitoring Well
for Lower Aquifer 

(Lompoc Upland Subarea)
7N/33W-19D1

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Minimum Threshold
20 feet below 2020 water level

Early Warning
5 feet above 
Minimum Threshold

Measurable Objective
2011 water level

 

Perforations 228-264; 300-552 ft

CASGEM ID
49143

Voluntary



REPRESENTATIVE 
MONITORING WELL

Lower Aquifer - Lompoc Upland

FIGURE A2-10
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USGS (344100120224901)
County of Santa Barbara
Ground Surface (329 feet above mean sea level)
Depth of Well (290 feet); Perforations TBD

WMA Representative Monitoring Well
for Lower Aquifer 

(Lompoc Upland Subarea)
7N/33W-17M1

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Minimum Threshold
20 feet below 2020 water level

Early Warning
5 feet above 
Minimum Threshold

Measurable Objective
2011 water level

 

CASGEM ID
49144

Voluntary



REPRESENTATIVE 
MONITORING WELL

Lower Aquifer - Santa Rita Upland

FIGURE A2-11

I:\
D

AT
A\

27
10

\M
on

ito
rin

g\
SM

C
\W

M
A_

G
W

L_
SM

C
s\

G
ra

ph
er

_F
ile

s_
SM

C
_A

pp
en

di
x_

O
rd

er
\W

M
A 

Fi
g 

A2
-1

1 
SR

-L
 8

1 
28

D
3.

gr
f 6

/8
/2

02
1 

M
. M

cC
am

m
on

DRAFT
6/8/2021

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070
Water Year

400

390

380

370

360

350

340

330

320

310

300

290

280

270

260

250

240

230

220

210

D
ep

th
 to

 G
ro

un
dw

at
er

 (f
ee

t, 
bg

s)

-50

-40

-30

-20

-10

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

G
ro

un
dw

at
er

 E
le

va
tio

n 
(fe

et
, N

AV
D

88
)

USGS (343946120215301)
County of Santa Barbara
Ground Surface (352 feet above mean sea level)
Depth of Well (600 feet); Perforations TBD

WMA Representative Monitoring Well
for Lower Aquifer 

(Santa Rita Upland Subarea)
7N/33W-28D3

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Minimum Threshold
20 feet below 2020 water level

Early Warning
5 feet above 
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County of Santa Barbara
Ground Surface (421 feet above mean sea level)
Depth of Well (TBD); Perforations TBD

WMA Representative Monitoring Well
for Lower Aquifer 
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Early Warning
5 feet above 
Minimum Threshold

Measurable Objective
2011 water level

 

CASGEM ID
23686

Voluntary



REPRESENTATIVE 
MONITORING WELL

Lower Aquifer - Santa Rita Upland

FIGURE A2-13

I:\
D

AT
A\

27
10

\M
on

ito
rin

g\
SM

C
\W

M
A_

G
W

L_
SM

C
s\

G
ra

ph
er

_F
ile

s_
SM

C
_A

pp
en

di
x_

O
rd

er
\W

M
A 

Fi
g 

A2
-1

3 
SR

-L
 8

0 
27

G
1.

gr
f 6

/8
/2

02
1 

M
. M

cC
am

m
on

DRAFT
6/8/2021

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070
Water Year

480

470

460

450

440

430

420

410

400

390

380

370

360

350

340

330

320

310

300

290

D
ep

th
 to

 G
ro

un
dw

at
er

 (f
ee

t, 
bg

s)

-50

-40

-30

-20

-10

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

G
ro

un
dw

at
er

 E
le

va
tio

n 
(fe

et
, N

AV
D

88
)

USGS (343926120201001)
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DRAFT TECHNICAL MEMORANDUM 
2171 E. Francisco Blvd., Suite K • San Rafael, California • 94901 

TEL: (415) 457-0701   FAX: (415) 457-1638   e-mail: milesm@stetsonengineers.com 

 

 

TO: GSA Agency Staff 

WMA Committee 

 

DATE: May 21, 2021 

FROM: SGMA Technical Committee, 

Stetson Engineers 

JOB NO: 2710 - Santa Ynez 

SGMA 

RE:    DRAFT Sustainable Management Criteria: WMA Groundwater Decline Analysis 

INTRODUCTION 

The Sustainable Groundwater Management Act (SGMA) requires the establishment of 

management criteria for each of the six sustainability indicators. Avoiding “adverse impacts to 

beneficial uses and users of groundwater”1 is the primary concern for each of the indicators.  

These sustainability indicators are the undesirable results of lowering groundwater levels, 

reduction of groundwater storage, seawater intrusion, degraded water quality, land subsidence 

from groundwater withdrawal, and surface water depletion.  The goal of this document is a 

technical basis for management criteria related to the undesirable result of lowering of 

groundwater levels. 

The analysis is a comparison of the well perforation or screened intervals2 to groundwater levels 

to identify potential impacts if the groundwater level generally were lowered.  Figure 1-1 is an 

illustration of this analysis.  When well perforations become partially unsaturated, well pump 

efficiency significantly decreases.  Fully unsaturated well perforations are dry holes which will 

no longer yield any water for productive use. 

While it is acknowledged that marginally adverse impacts occur to uses when groundwater levels 

are lowered by any amount due to increased energy expense related to lifting water a greater 

distance, a complete no-impact is an infeasible standard. 

 
1 23 CCR §354.38. (e)(1) 
2 Based on well completion reports, most wells in the Santa Ynez River Valley Groundwater basin are constructed 

with designed well screens rather than using shaped charges to install perforations in existing casing.  The term 

perforation is used in this memorandum to encompasses all portions of the well casing that is open to allow water to 

flow in from the aquifer or surrounding geologic units. 



DRAFT 2 May 21, 2021 

Placement of well perforation depth, and well design more broadly, is due to a number of factors.  

Including the location of aquifers, the water quality in a particular aquifer, assumptions about 

future water level fluctuations and decline rates, and cost of well construction.  Pumping from 

particular aquifers may also fall under different regulatory programs, and drive placement of 

perorations in a particular aquifer. 

CA HOUSEHOLD WATER SUPPLY SHORTAGE REPORTING SYSTEM 

The State of California Department of Water Resources (DWR) has a reporting website 

(https://mydrywatersupply.water.ca.gov/ ) for individuals not served by a public water system 

experiencing problems with their water supply, i.e. Domestic water users.  This DWR website 

has information compiled from 2013 through present (2021).  During this time period there were 

no household water supply shortages reported for the Santa Ynez River Valley Groundwater 

Basin. 

METHODS 

The Santa Ynez River Valley Groundwater Basin has varying natural topography and depth to 

water throughout the Western Management Area (WMA) of this analysis.  To assess the impact 

of groundwater level decline, the perforation intervals were compared against historical reference 

groundwater level elevations.  As shown in Figure 1-1, the three-dimensional location of the 

perforations was determined, relative to the reference water levels.  Reference historical water 

levels were used as this allows a comparison across the entire basin which takes into account the 

varying topography. 

The vertical distance that the groundwater level would have to decline, was then determined on a 

per well basis.  Finally, this information was aggregated to help inform groundwater elevation 

targets are part of the monitoring network. 

SOURCE OF WELL PERFORATIONS AND WELL LOCATIONS 

As described in Hydrogeologic Conceptual Model (Stetson, 2020), well logs were collected 

throughout the analysis area consisting of the Western and Central Management Areas of the 

Santa Ynez River Valley Groundwater basin for development of the 3D Geologic Model 

(GeoSyntec, 2020).  Information from the logs, including the locations of any perforations, 

screens, or louvers (perforations) were compiled.   As part of this effort, the three-dimensional 
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location (latitude, longitude, and land surface elevation) of these wells was determined as best as 

possible, identifying the locations of these perforations in three-dimensional space.  For this 

analysis, only wells with known perforation intervals were included.  As part of developing this 

particular analysis an additional step included an additional review to ensure that all of the wells 

from GSA Committee Member Agencies (City of Lompoc, Vandenberg Village Community 

Services District, and Mission Hills Community Services District in the WMA) were explicitly 

included.  Figure 1-2 is a map showing the location and distribution of wells that met these 

criteria. 

Land surface elevations for this analysis were (re)sampled from the USGS 1-meter digital 

elevation model (DEM) based on the latitude and longitude coordinates. 

The aquifer associated with a particular well was determined using the perforations below the top 

of the Careaga or Paso Robles as determined by sampling from the 3D Geologic Model.  Wells 

that were outside of the WMA boundary were excluded. 

In addition, the primary use of each well as Agricultural, Municipal3, or Domestic was estimated.  

Wells where this could not be determined, or has multiple primary uses, were lumped into the 

“other” category.  Table 1 lists the count of each well type resulting from this analysis, broken 

down by each of the WMA subareas. 

 

Table 1. Count of Wells in the Central Management Agency (CMA) by water use category from 

the dataset used in this analysis.  Locations of wells are shown in Figure 1-2. 

Well Use Lower Aquifer Upper Aquifer *Other Aquifer WMA Total 

Agriculture 47 63 12 122 

Municipal 14 7 0 21 

Domestic 94 28 12 134 

Other 36 37 22 95 

Total 191 135 46 372 

 
3 The term “Municipal” use means water use for public water supply, and is not strictly limited to wells used to 

supply the City of Lompoc, the sole municipality in the WMA. 
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*Other Aquifer:  Wells in alluvium in WMA subareas other than the Lompoc Plain.   This includes the Santa Ynez 

River Alluvium wells, and shallow wells in perched formations. 

 

These counts are comparable to what the Santa Ynez River Water Conservation District 

(SYRWCD) well registry (Stetson, 2021). District zones include wells pumping groundwater 

from all aquifers.  Zone B which includes the Lompoc Terrace, Lompoc Plain, and Lompoc 

Upland had 344 registered wells in 2020 and 348 in 2021.  Zone F which is the Santa Rita 

Upland had 72 registered wells in 2020 and 77 in 2021.   

Status of wells as being actively used or inactively used has not been compiled at this time, and 

doing so on short notice would be relatively costly. Collecting and compiling this status 

information is identified as a potential follow-up recommendation for future studies. 

REFERENCE SPRING 2019 GROUNDWATER ELEVATION DATA SOURCE 

As of writing (May 2021) the most recent groundwater high contours are for Spring 2019 which 

were developed as part of the Groundwater Conditions reports for the Western Management 

Area (Stetson, 2021a).  As described in that report these contours were based on groundwater 

elevations collected by the County of Santa Barbara, the United States Bureau of Reclamation, as 

well as the GSA committee agencies.  Contours were interpolated from these measurements 

taking into account topography, and other historical measurements in the area.  Groundwater 

surface elevations were interpolated from the shown contours, and estimated for the wells with 

known perforations. 

As shown in the Groundwater Conditions report, for the WMA there was generally fairly good 

coverage in terms of spring 2020 water levels in the Lower Aquifer to develop groundwater level 

contours.  Areas of less coverage would include the portions of the Lompoc Upland, and most of 

the Lompoc Terrace.  For this analysis, the elevations were interpolated into these areas, 

however this is an area of increased uncertainty in this analysis. 

RESULTS 

Two primary sets of wells were looked at and developed into figures for this report.  A 

comparison of wells with perforations in the Lower Aquifer against lower aquifer water levels 

(Figures 2-1 through 2-8) and wells in Lompoc Plain with perforations in the Upper Aquifer 

(Figures 3-1 through 3-8). 
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WELLS PERFORATED IN LOWER AQUIFER 

Figure 2-1 shows the depth from 2020 spring water levels to the top of well perforations for all 

of the 191 wells with perforations in the Lower Aquifer.  Top of well perforations is where well 

performance is expected to significantly decline.  In addition to the total wells, the count of wells 

for each category are shown (percentage is based on total number wells).  Wells are binned into 

1-foot increments. 

Figure 2-2 shows the same data as Figure 2-1, but focuses in on the top 100 feet.  126 of 191 

(66%) of the wells in WMA Lower Aquifer wells are perforated in the top 100 feet. 

Figure 2-3 shows depth from 2020 spring water levels to the top of well perforations by well 

water use type.  Percentages shown here are based on the particular category of well, rather than 

relatively to all of the wells.  Count of each well is included with each.  Wells are binned into 5-

foot increments, and the top 50 feet is shown.  92 of the 191 (48%) WMA Lower Aquifer wells 

are in this top 50 feet. 

Figure 2-4 shows depth from 2020 spring water levels to the top of well perforations and depth 

to the base of the well perforations for all 191 Lower Aquifer wells.  When water levels drop 

below the base of well perforations the well is entirely dry.  Wells are binned into 1-foot 

increments, and the top 100 feet is shown. 

Figure 2-5 is the same as Figure 2-4, but only for the 47 agricultural wells.  28 wells (60%) are 

perforated in the top 100 feet. 

Figure 2-6 is the same as Figure 2-4, but only for the 14 municipal wells.  7 wells (50%) are 

perforated in the top 100 feet. 

Figure 2-7 is the same as Figure 2-4, but only for the 94 domestic wells.  63 wells (67%) are 

perforated in the top 100 feet. 

Figure 2-8 is the same as Figure 2-4, but only for the 36 other wells.  28 wells (78%) are 

perforated in the top 100 feet.  These are wells where the use was unclear.  This could include 

singular intended use not recorded on well log, used for observation only, or other purpose such 

as cathodic protection. 
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WELLS PERFORATED IN UPPER AQUIFER, LOMPOC PLAIN 

Figure 3-1 shows the depth from 2020 spring water levels to the top of well perforations for all 

of the 135 wells in the Lompoc Plain with perforations in the Upper Aquifer.  This is likely 

where well performance is expected to significantly decline.  In addition to the total wells, the 

count of wells for each category are shown (percentage is based on total number wells).  Wells 

are binned into 1-foot increments. 

Figure 3-2 shows the same data as Figure 3-1, but focuses in on the top 100 feet. This is 84 of 

the 135 wells (62%). 

Figure 3-3 shows depth from 2020 spring water levels to the top of well perforations by well 

water use type.  Percentages shown here are based on the particular category of well, rather than 

relatively to all of the wells.  Count of each well is included with each.  Wells are binned into 5-

foot increments, and the top 50 feet is shown.  Only 53 of the 191 (39%) of these Upper Aquifer 

wells are in this top 50 feet. 

Figure 3-4 shows depth from 2020 spring water levels to the top of well perforations and depth 

to the base of the well perforations for all 135 Upper Aquifer wells.  When water levels drop 

below the base of well perforations the well is entirely dry.  Wells are binned into 1-foot 

increments, and the top 100 feet is shown. 

Figure 3-5 is the same as Figure 2-4, but only for the 63 agricultural wells.  27 wells (43%) are 

perforated in the top 100 feet. 

Figure 3-6 is the same as Figure 2-4, but only for the 7 municipal wells.  7 wells (100%) are 

perforated in the top 100 feet. 

Figure 3-7 is the same as Figure 2-4, but only for the 28 domestic wells.  20 wells (71%) are 

perforated in the top 100 feet. 

Figure 3-8 is the same as Figure 2-4, but only for the 37 other wells. 30 wells (81%) are 

perforated in the top 100 feet. These are wells where the use was unclear.  This could include 

singular intended use not recorded on well log, used for observation only, or other purpose such 

as cathodic protection. 
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INITIAL DISCUSSION 

One finding of this analysis is that current, spring 2020 groundwater levels show some impact to 

existing wells.  Partially this could be explained that the well logs are for all wells that have 

some well log that were drilled over all time, and so the current status of a particular well is 

unclear.  Wells may have been destroyed or otherwise rendered inactive. 

An earlier analysis looked at Active and Inactive wells registered to the SYRWCD in Zone B 

and F.  This found that over the recent period (2005-2021), 13% to 15.5% of all of the registered 

wells were listed as inactive.  While the SYRWCD well registry is for a different number of 

wells (425 in 2021), these two results may help explain each-other. 

FUTURE RECOMMENDATIONS 

Recommendation is that as part of future work is that the GSP reach out to the Santa Ynez River 

Water Conservation District (SYRWCD) which has regulatory power within the WMA and CMA 

regarding well pumping, and maintains a well registry.  Recommendations to improve future 

versions of this analysis: 

1. New wells drilled or otherwise entered into the well registry should provide the SYRWCD 

GPS coordinate locations of their locations to an accuracy of within 20 feet. 

 

2. New wells drilled or otherwise entered into the well registry should provide the SYRWCD 

information about their construction including the depths of the well perforations, and total 

borehole depths. 

 

3. The SYRWCD to adopt a plan to collect this information from current well registry 

participants with a goal to have all of this data collected over a 10-year period for all 

production wells within the WMA and CMA. 

 

4. Improved groundwater level coverage of the area for improved water level contours. 

REFERENCES 

Geosyntec (2020) DRAFT Regional Geology and 3D Geologic Model for the Santa Ynez River 

Valley Groundwater Basin.  Santa Ynez Sustainable Groundwater Management Act Draft 

Documents. 

Stetson (2021a) DRAFT Western Management Area Groundwater Conditions.  
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Stetson (2021b) Forty-Third Annual Engineering and Survey Report On Water Supply Conditions 

Of The Santa Ynez River Water Conservation District 2020-2021. 

Stetson (2020) DRAFT Western Management Area Hydrogeologic Conceptual Model. 
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APPENDIX 3B-C: TIME SERIES CHLORIDE GRAPHS 

FOR ASSESSING 

SEAWATER INTRUSION 

 

 

This appendix includes concentration time series graphs of chloride at representative wells for 

measuring potential seawater intrusion. Concentrations of chloride at particular wells are used to 

determine the location of the chloride isocontour. Movement of the chloride isocontour inland 

(i.e. increases in chloride at wells) is an indicator of seawater intrusion. The location of the 500 

mg/L isocontour is the minimum threshold for this suitability indicator. 

 

LIST OF ACRONYMS AND ABBREVIATIONS 

mg/L milligrams per liter 

USGS United States Geologic Surveys 

WMA Western Management Area 
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APPENDIX 3B-D: TIME SERIES GRAPHS 

FOR ASSESSING 

DEGRADED GROUNDWATER QUALITY 

 

This appendix includes concentration time series graphs of groundwater quality for the 

representative wells in the monitoring network for degraded water quality as well as the 

established sustainable management criteria of the measurable objective, early warning, and 

minimum threshold. Organization is first by constituent, then by subarea, and then west to east 

within each subarea. The following constituents are included in this appendix: 

 Salinity as Total Dissolved Solids (TDS) 

 Chloride (Cl) 

 Sulfate (SO4) 

 Boron (B) 

 Sodium (Na) 

 Nitrate as Nitrogen (NO3 as N) with logarithmic scale 

Null values are not plotted.  Particular wells may not have historical measuments for all 

constituents. 

For Nitrate a logarithmic scale is used.  Reporting source of value is shown.  Values of Nitrate as 

Nitrate were converted to their Nitrogen composition.  Values of Nitrate and Nitrite as Nitrogen 

(NO3+NO2 as N) are also included on graphs. 

LIST OF ACRONYMS AND ABBREVIATIONS 

BGS below ground surface 

CASGEM California Statewide Groundwater Elevation Monitoring 

FT feet 

NAVD88 North American Vertical Datum of 1988 

USBR United States Bureau of Reclamation 

USGS United States Geologic Survey 

WL Water Level 

WMA Western Management Area 
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WMA: Santa Rita Uplands - Total Dissolved Solids
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WMA: Lompoc Plain - Chloride
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WMA: Santa Rita Uplands - Chloride

  0

 50

 100

 150

 200

 250

1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Measurable Objective 75 mg/L

Minimum Threshold 125 mg/L

C
hl

or
id

e 
(m

g/
L)

Date

AGL020021642 (DBID 3172)

Lower Aquifer

ILRP (AGL020021642)

  0

 50

 100

 150

 200

 250

1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Measurable Objective 40 mg/L

Minimum Threshold 75 mg/L

C
hl

or
id

e 
(m

g/
L)

Date

Vista Hills MWC #4 (DBID 1304)

Lower Aquifer

SDWIS (4200848-012)

Stetson Engineers Page 19/55
Draft 2021-06-10
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WMA: Lompoc Plain - Sulfate
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WMA: Lompoc Plain - Sulfate
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WMA: Lompoc Plain - Sulfate
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WMA: Lompoc Plain - Sulfate
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WMA: Lompoc Plain - Sulfate
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WMA: Lompoc Plain - Sulfate
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WMA: Lompoc Uplands - Sulfate
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WMA: Santa Rita Uplands - Sulfate
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WMA: Lompoc Plain - Boron
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WMA: Santa Rita Uplands - Boron
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WMA: Lompoc Plain - Sodium
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WMA: Lompoc Plain - Sodium
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WMA: Lompoc Plain - Sodium
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WMA: Lompoc Plain - Sodium

  0

 50

 100

 150

 200

 250

1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Measurable Objective 100 mg/L

Minimum Threshold 150 mg/L

S
od

iu
m

 (
m

g/
L)

Date

AGL020004874 (DBID 3150)

Upper Aquifer

ILRP (AGL020004874)

  0

 10

 20

 30

 40

 50

 60

 70

 80

 90

 100

 110

 120

 130

 140

 150

1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

S
od

iu
m

 (
m

g/
L)

Date

AGL020032833 (DBID 3040)

Lower Aquifer

ILRP (AGL020032833)

Stetson Engineers Page 42/55
Draft 2021-06-10



WMA: Lompoc Plain - Sodium
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WMA: Lompoc Uplands - Sodium
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WMA: Santa Rita Uplands - Sodium
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WMA: Santa Rita Uplands - Sodium
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WMA: Lompoc Plain - Nitrate
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WMA: Lompoc Plain - Nitrate
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WMA: Lompoc Plain - Nitrate
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WMA: Lompoc Plain - Nitrate
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WMA: Lompoc Plain - Nitrate
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WMA: Lompoc Uplands - Nitrate
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WMA: Santa Rita Uplands - Nitrate
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Appendix 3b-E: 

 
Stetson Engineers Groundwater Level Hydrographs for 

Assessing Surface Water Depletion,  
Western Management Area 

 

 

  



 

 

APPENDIX 3B-E: 

GROUNDWATER LEVEL HYDROGRAPHS 

FOR ASSESSING 

SURFACE WATER DEPLETION 

 

 

This appendix includes historical hydrographs of the representative wells for monitoring 

potential surface water depletion as well as the established sustainable management criteria of 

the measurable objective, early warning, and minimum threshold. 

 

LIST OF ACRONYMS AND ABBREVIATIONS 

BGS below ground surface 

CASGEM California Statewide Groundwater Elevation Monitoring 

FT feet 

NAVD88 North American Vertical Datum of 1988 

USBR United States Bureau of Reclamation 

USGS United States Geologic Survey 

WL Water Level 

WMA Western Management Area 

 



REPRESENTATIVE
MONITORING WELL

ASSESSING SURFACE WATER
DEPLETION

FIGURE E-01 
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USGS (344041120341101)
County of Santa Barbara
Ground Surface (23 feet above mean sea level)
Depth of Well (180 feet); Perforations TBD

WMA Representative Monitoring Well for
Interconnected Surface Water and Groundwater Dependent Ecosystems

(Lompoc Plain Subarea)
7N/35W-21G2

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Minimum Threshold
Mean Sea Level

Measurable Objective
5 ft below Channel Thalweg

 

CASGEM ID
49153

Voluntary

Channel Thalweg

Measuring Point



REPRESENTATIVE
MONITORING WELL

ASSESSING SURFACE WATER
DEPLETION

FIGURE E-02 
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USGS (343944120290102)
Ground Surface (65.39 feet above mean sea level)

Land Surface (97.40 feet above mean sea level)
Depth of Well (60.5 feet); Perforations TBD

WMA Representative Monitoring Well for
Interconnected Surface Water and Groundwater Dependent Ecosystems

(Lompoc Plain Subarea)
7N/34W-29F2

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Minimum Threshold
10 feet below 2020 water level*

Measurable Objective
5 ft below Channel Thalweg

 

CASGEM ID
25271

Voluntary

* No water level measurments in 2020, estimate based on 2019 water levels

Channel Thalweg

Measuring Point



REPRESENTATIVE
MONITORING WELL

ASSESSING SURFACE WATER
DEPLETION

FIGURE E-03 
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US Bureau of Reclamation
USGS (343924120254501)
County of Santa Barbara

Land Surface (105.9 feet above mean sea level)
Measuring Point (104.8 feet above mean sea level)
Depth of Well (124 feet)

WMA Representative Monitoring Well for
Interconnected Surface Water and Groundwater Dependent Ecosystems

(Lompoc Plain Subarea)
7N/34W-35K9

Dry / Critically Dry
Above/Below Normal
Wet

Water Year Type (1942-2020)

Perforations 52-80; 112-124 feet

Minimum Threshold
10 feet below 2020 water level

Measurable Objective
5 ft below Channel Thalweg

 

CASGEM ID
36328

Voluntary

Channel Thalweg

Measuring Point

Land Surface
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APPENDIX PC-A:  

PUBLIC COMMENTS 

 

This appendix will include “Comments regarding the Plan received by the Agency and a 

summary of any responses by the Agency” (23 CCR § 354(c)).  

As described in the main text, the Agency (the WMA GSA) solicited public comments 

supporting draft documents.  This request for comments included outreach to specific identified 

stakeholder groups, running the Citizens Advisory Group (CAG), newsletters released through 

multiple channels, press releases, and development and implementation of a communications 

website. 

Comments including on draft documents as well as on this Plan (the GSP) are made available on 

the WMA GSP Communication Website: 

 

https://www.santaynezwater.org/western-gsa 

 

Comments were considered throughout the development of the Plan.  Comments on draft 

documents by stakeholder technical consultants identified additional supporting data that was 

included in this Plan.  Comments by State and Federal wildlife agencies resulted in additional 

clarification about principal aquifer extents, additional discussion of SWRCB Order WR 2019-

0148, limits to GSA authority and expanded discussion of wildlife beneficial use including 

existing biological opinions and wildlife monitoring programs. 
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