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 San Antonio Basin Groundwater Sustainability Agency 

                                      920 E. Stowell Rd. Santa Maria, CA 93454 

                                                                                                                                                 (805) 868-4013 

 “Sustaining Water For The Future” 

 
 
May 28, 2020 
 
Department of Water Resources 
Mark Nordberg, GSA Project Manager 
PO Box 942836 
Sacramento, CA 94236-0001 
 
 
RE: San Antonio Basin Groundwater Sustainability Agency Notice of Non-Material Change to GSA 
Notification 
 
 
 
This letter is to notify the Department of Water Resources of a non-material change with respect to the 
San Antonio Basin Groundwater Sustainability Agency (GSA) Notification.  The GSA was created in May 
2017 by a Joint Exercise of Powers Agreement (JPA Agreement) between the Los Alamos Community 
Services District (Los Alamos CSD) and the Cachuma Resource Conservation District (Cachuma RCD).  
When the GSA was formed, the Cachuma RCD’s participation in the GSA was envisioned as potentially 
interim in nature.  The JPA Agreement expressly provided for the automatic substitution of the Cachuma 
RCD as a “Member” of the GSA with a subsequently formed water district overlying the San Antonio 
Creek Groundwater Basin (“Basin”) and representing at least 50% of Basin pumping.    
 
Santa Barbara LAFCO recently approved the formation of the San Antonio Basin Water District (a 
California Water District formed pursuant to Water Code § 34000 et seq.), which meets the 
requirements set forth in the JPA Agreement and covers the entirety of the Basin with a carve-out for 
the service area of the Los Alamos CSD.  Pursuant to the terms of the JPA Agreement, the newly formed 
San Antonio Basin Water District has replaced the Cachuma RCD as a Member of the GSA, effective as of 
May 19, 2020.   
 
 
Sincerely, 

 
Anna Olsen 
Executive Director, San Antonio Basin GSA 
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BYLAWS OF THE 
SAN ANTONIO BASIN GROUNDWATER SUSTAINABILITY AGENCY 

Adopted June 14, 2017 

ARTICLE 1
NAME 

The name of this joint powers authority shall be the San Antonio Basin Groundwater 
Sustainability Agency (hereinafter called the “Agency”). 

ARTICLE 2
DEFINITIONS AND CONSTRUCTION 

Unless specifically defined in these Bylaws, all defined terms shall have the same 
meaning as that ascribed to them in the Joint Exercise of Powers Agreement by and between 
Cachuma Resource Conservation District and Los Alamos Community Services District creating 
the San Antonio Basin Groundwater Sustainability Agency, executed May 16, 2017 and as 
subsequently amended (hereinafter called the “JPA Agreement”). If any of the terms within these 
Bylaws conflict with any term of the JPA Agreement, the JPA Agreement’s terms shall prevail, 
and these Bylaws shall be amended accordingly to conform. 

ARTICLE 3
GOVERNING AUTHORITY 

The JPA Agreement shall govern the Agency’s day-to-day operations in accordance with 
applicable law.  

ARTICLE 4
PRINCIPAL OFFICE 

The Agency’s principal office shall be established by the Board of Directors, and may 
thereafter be changed by a majority vote of the Board.   

ARTICLE 5
DIRECTORS 

The powers and composition of the Board of Directors and the filling of vacancies and 
removal of the members of the Board of Directors (herein called “Directors”) shall be as stated in 
the JPA Agreement. 

ARTICLE 6
OFFICERS 

6.1 Duties of the Chair. The Chair shall preside at all meetings of the Board and 
execute contracts, correspondence, conveyances, and other written instruments as authorized by 
the Board. 
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6.2 Duties of the Vice-Chair. The Vice-Chair shall, in the absence of the Chair, 
assume the duties of the Chair and perform such reasonable duties as may be required by the 
Board or the Chair of the Board. 

6.3 Duties of the Secretary. The Secretary shall be responsible for maintaining Board 
meeting minutes and other records that may from time to time be required by the Board’s 
activities, and shall perform such reasonable duties as may be required by the Board or Chair of 
the Board. The Secretary may delegate the actual performance of the tasks necessary to fulfill 
these duties. 

6.4 Duties of the Treasurer. The Treasurer shall keep or maintain, or cause to be kept 
or maintained, adequate and correct books and accounts of the properties and transactions of the 
Agency, and shall send or cause to be sent to the Directors such financial statements and reports 
as are required by law or these Bylaws to be given.  The books of account shall be open to 
inspection by any Director at all reasonable times.  The Treasurer shall deposit or shall have 
caused to be deposited all money and other valuables in the name and to the credit of the Agency 
with such depositories as may be designated by the Board, shall disburse the funds of the Agency 
as may be ordered by the Board, shall render to the Chair of the Board, when requested, an 
account of all transactions as Treasurer and of the financial condition of the Agency and shall 
have other powers and perform such other duties as may be prescribed by the Board or the 
Bylaws.   

ARTICLE 7
MEETINGS 

7.1 Conduct of Meetings. Except as otherwise provided in these Bylaws or in rules 
and regulations adopted by the Directors, all meetings of the Directors shall be conducted 
pursuant to Robert’s Rules of Order. 

7.2 Regular Meetings. The Board will establish a regular meeting date and time, 
which shall be not less than once each month, and shall establish a regular place for holding such 
meetings within the Agency’s boundaries as defined in the JPA Agreement. Any committee 
established pursuant to the JPA Agreement shall meet as frequently as is necessary to fulfill the 
committee’s duties. 

7.3 Special Meetings. Special meetings may be called by the Board Chair at any time 
for a specific, announced purpose and in compliance with the Ralph M. Brown Act. At the 
request of any three Directors, the Board Chair shall call such a special meeting. Written notice 
of a special meeting shall be delivered to all Board members at least 48 hours in advance of any 
meeting. Attendance at a special meeting by any Director amounts to a waiver of any defect in 
the giving of notice to such Director, unless at the meeting the Director specifically objects to the 
holding of the meeting on the grounds of such defect. 

7.4 Voting. Voting on all motions and resolutions of the Board of Directors shall be 
by voice vote, calling for ayes, noes, and abstentions, except that the vote shall be by roll call if 
(1) any member of the Board or the Secretary requests a roll call vote, either before or after the 
voice vote is taken, or (2) a roll call vote is required by law. 
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7.5 Public Comment 

(a) The Chair shall provide an opportunity for members of the public to 
address the Directors on any agenda item of interest to the public, before or during the Directors’ 
consideration of the item. The Chair may limit the time allowed for each person to speak. Public 
participation need not be allowed on discussions of procedural issues, such as continuances, the 
order in which agenda items will be considered, and the like, and public participation need not be 
allowed on items that are presented by Staff to the Directors for information only. 

(b) The agenda for each regular meeting will include a regular time near the 
beginning of the agenda to receive public comment on items that are within the jurisdiction of 
the Directors and are not otherwise on the agenda for the meeting. The Directors are not required 
to respond to any issues raised during the public comment period, and may not take any action 
on such issues other than to refer the item to staff or schedule action for a future agenda. 

7.6 Continuance and Adjournment. The Directors may continue any item to another 
meeting specified in the order of continuance, may adjourn any meeting without specifying a 
new meeting date, and may adjourn any meeting to a time and place specified in the order of 
adjournment. Less than a quorum may so continue an item or adjourn a meeting. If all Directors 
are absent from any meeting, the Executive Director may so adjourn the meeting, and shall 
provide notice of any new meeting date and time as required by law. 

ARTICLE 8
LIABILITIES 

8.1 Liability. In accordance with Government Code section 6507, the debts, liabilities 
and obligations of the Agency shall be the debts, liabilities and obligations of the Agency alone, 
and not of the Cachuma Resource Conservation District and Los Alamos Community Services 
District (collectively, herein called “Members”) or the Directors. 

8.2 Indemnity. The Agency, and those persons, agencies and instrumentalities used 
by it to perform the functions authorized herein, whether by contract, employment or otherwise, 
shall be exclusively liable for any injuries, costs, claims, liabilities, damages of whatever kind 
arising from or related to activities of the Agency, and the Members and Directors shall have no 
liability for any such injuries, costs, claims, liabilities, or damages. 

The Agency agrees to indemnify, defend and hold harmless (i) each Member and its 
governing board and the members thereof, officers, officials, representatives, agents, and 
employees, (ii) each Director, and (iii) each Alternate Director from and against any and all 
claims, suits, actions, arbitration proceedings, administrative proceedings, regulatory 
proceedings, losses, damages, judgments, expenses or costs, including but not limited to 
attorney's fees, and/or liabilities arising out of or attributable to the Agency or this Agreement 
(“Claims”). 

Funds of the Agency may be used to defend, indemnify, and hold harmless the Agency, 
and each Member, each Director and each Alternate Director, and any officers, officials, agents 
or employees of the Agency for their actions taken within the course and scope of their duties 
while acting on behalf of the Agency against any such Claims. 
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8.3 The Members do not intend hereby to be obligated either jointly or severally for 
the debts, liabilities, obligations or Claims of the Agency, except as may be specifically provided 
for in Government Code § 895.2. Provided, however, if any Member(s) of the Agency are, under 
such applicable law, held liable for the acts or omissions of the Agency, such parties shall be 
entitled to contribution from the other Members so that after said contributions each Member 
shall bear an equal share of such liability. 

8.4 Insurance. The Agency shall procure and at all times maintain appropriate policies 
of insurance providing coverage to (i) the Agency and its officers, employees, and agents, (ii) 
each Director, and (iii) each Alternate Director for general liability, errors and omissions, 
property, workers compensation, and any other coverage the Board deems appropriate. Such 
policies shall name the Members and their respective governing boards and the members thereof, 
officers, officials, representatives, agents, and employees as additional insureds. 

ARTICLE 9
AMENDMENT 

These Bylaws may be amended from time to time by a two-thirds affirmative vote of 
Directors then appointed, pursuant to the JPA Agreement. 
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Comment Response 

SABWD ES-2.6 
   

In section ES-2.6, reference is made to both “basin yield” and “sustainable yield”, but 
in neither case is there an explanation as to how those concepts relate to the Water 
Budget discussion. The discussion of sustainable yield is appropriate insofar as the 
Sustainable Groundwater Management Act (SGMA) and its implementing regulations 
provide that sustainable yield is a component of the Water Budget analysis; however, 
ES-2.6 lacks that foundational background. We suggest that be corrected. As for 
basin yield, the definition in E-2.6 appears to resemble the legal definition of “safe 
yield”, and whether that is or is not the intent, we think the reference is lacking 
context and is not necessary to a discussion of the water budget. If anything it risks 
causing confusion and we suggest that it be removed. Finally, nowhere in the GSP 
does there appear to be a summary paragraph or chart that summarizes the Water 
Budget totals. We think it would be helpful to the reader if the GSP included a 
summary discussion of what the GSP has determined the Basin’s Water Budget to be. 

See revised text and water budget summary table in Sections ES-2.6 through 2.7. 

SAB BOD 
    

Add statement to ES and elsewhere in the PMA section that diminimus users will not 
be affected, have to have a meter, or pay an extraction fee. 

See footnote added to Section ES-5. 

Steven Slack GSP Section 3 
- 3.2 
Groundwater 
Conditions 

86 
  

DATA GAPS per 3.2:  
Figure 3-45 also shows the locations of active and inactive stream gages along San 
Antonio Creek and its tributaries.  
Stream gage 11135800 is active and is located along San Antonio Creek near Los 
Alamos. 
Stream gage 11136040 is inactive and is located along Harris Canyon Creek 
upgradient of the confluence with San Antonio Creek.  
Stream gage 11136100 is active and is located west of the Basin along San Antonio 
Creek.  
Due to the placement of the gages, the recorded flow data cannot be used to 
accurately quantify stream gains or losses. However, seasonal flow data shown in 
Figure 3-45 are consistent with the stream classifications in Figure 3-44. 
 
CDFW RESPONSE: 
CDFW hopes that additional stream gages and groundwater wells will be installed to 
address these data gaps and that more information can be found between 
groundwater and surface water interaction. 

Your comments were considered during development of the Groundwater Monitoring 
Network and Projects and Management Actions sections of the GSP. 
 
Additional stream gage data have been identified from stream gages 11136000 (San 
Antonio Creek at Harris Canyon) and 11136050 (San Antonio Creek above Barka 
Slough). However, the period of record for these gages is 1941-1955 and 1984-1987, 
respectively. Thus, they have had limited value in development of the GSP. We agree 
that the additional proposed stream gages will substantially improve our understanding 
of the Barka Slough water budget. Projects including construction of additional stream 
gages and shallow piezometers are included in Section 6.  

Steven Slack GSP Section 3 
- 3.2 
Groundwater 
Conditions 

89 
  

It was noted on Page 89 that only federally listed species were included in the 
Biological Assessment. Please do not forget the California State Listed Species. Some 
of these include: tricolored blackbird, western spadefoot, California tiger salamander 
and southern vernal pool as a natural community. This is not an inclusive list by any 
means. More can be found on our website at: https://wildlife.ca.gov/data/BIOS 
California National Diversity Database (CNDDB).  
 
CNDDB inventories narrative and geospatial information on the status and locations 
of rare plants and animals in California. The CNDDB spatial data can be downloaded 
as a shapefile or accessed via the Biogeographic Information and Observation System 
(BIOS) Data Viewer, a system designed to enable the management, visualization, and 
analysis of biogeographic data. This tool may inform GDE and ISW identification and 
prioritization for monitoring and protection. Note, CNDDB may not cover all GDEs and 
ISW, and as a positive detection database, it is not a replacement for on-the-ground 
surveys. Geographic areas with limited information on CNDDB often signify an 
absence of survey work. It is therefore inappropriate to imply that rare and 
endangered plants and animals do not occur in an area due to lack of information in 
the CNDDB. 

Thank you for identifying the omission of California State Listed Species from Section 
3.2.6 of the GSP. As referenced in Section 3.2.6, the biological assessment completed 
by AECOM in 2019 identifies and discusses potential impacts that the proposed 
Vandenberg Golf Course Project could have on federally listed species. Included in the 
AECOM, 2019 report, but omitted from the subject document, is a discussion of natural 
communities, wetlands, and aquatic features identified during the assessment. The 
discussion includes federal and state listed species associated with the respective 
community. GSI will revise the text in Section 3.2.6 to include a discussion of state listed 
species.  
 
Thank you for providing the CNDDB reference information. The reference has been 
incorporated into Section 3.2.6. 
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Comment Response 

Steven Slack GSP Section 3 
- 3.2 
Groundwater 
Conditions 

88 
  

As trustee for the State’s fish and wildlife resources, the California Department of Fish 
and Wildlife (CDFW) has jurisdiction over the conservation, protection, and 
management of fish, wildlife, native plants, and the habitat necessary for biologically 
sustainable populations of such species. [FGC §1802 and 711.7(a).] CDFW has an 
interest in the sustainable management of groundwater, as many sensitive 
ecosystems and public trust resources depend on groundwater and interconnected 
surface waters. Accordingly, CDFW encourages thoughtful groundwater planning that 
carefully considers fish and wildlife and the habitats on which they depend. CDFW 
created a groundwater planning considerations document focused on impacts to 
groundwater dependent ecosystems (GDEs) and interconnected surface waters (ISW) 
which can be found here: CDFW Groundwater Planning Considerations Attachments 
Can Be Found at Both These Links and Provide numerous tools: 
 https://wildlife.ca.gov/Conservation/Watersheds/Groundwater 
 https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=170185&inlineMonitoring 
Systems 
 
Effective monitoring methods and systems can aid in understanding groundwater 
management impacts to GDEs and ISW and informing subsequent action. 
Groundwater planners are encouraged to design robust monitoring systems with 
meaningful methods for tracking GDE and ISW conditions over time that account for 
the following monitoring considerations:  
 
1. An effective monitoring system to evaluate impacts to GDEs and ISW depletions will 
ideally provide data that is representative of groundwater dependent habitat 
throughout the alluvial basin and will be designed to capture geospatial and temporal 
variability at a scale meaningful to fish and wildlife beneficial uses and users of 
groundwater and ISW. GSAs should consider frequency of measurements and 
observation point density to ensure measurements capture seasonal and operational 
variability. Monitoring methods should follow accepted technical procedures 
established by the USGS (or equivalently robust methods) and reference DWR’s best 
management practices.  
 
2. An effective monitoring system to evaluate impacts to GDEs and ISW depletions will 
be designed to capture early signs of adverse impacts, so that adaptive management 
can initiate to avoid undesirable results. Early signs of adverse impacts may manifest 
as stressed phreatophyte vegetation, increased instream temperature, etc.  
 
3. Meaningful Baselines: Where historical baseline information on GDEs and ISW is 
absent, prompt groundwater information collection is critical to understanding the 
relationship between climatic variations/water year type and groundwater 
demand/availability. Monitoring systems can help inform baselines that reflect 
hydrologic variability and that can be used to measure the impact of management 
actions on groundwater resources.  
Interconnectivity Efficacy: An effective monitoring system to evaluate impacts to GDEs 
and ISW depletions will be able to identify and help characterize groundwater-surface 
water interaction by using appropriate methods including but not limited to paired 
groundwater and streamflow monitoring; seepage measurements; nested 
piezometers; geo-chemical and physical property monitoring; and application of 
monitoring data to water budget calculations, analytical modeling, and numerical 
modeling.  
Monitoring Characteristics: A groundwater plan may consider tracking a range of GDE 
and ISW characteristics to determine groundwater management impacts over time.  
These characteristics include but are not limited to: geospatial and temporal habitat 

We agree that effective monitoring systems and protocols like those proposed by CDFW 
will provide critical information concerning basin conditions and effects of climate, 
effects of groundwater pumping, and potential for impacts to GDEs. This comment was 
received prior to the development of the Monitoring Networks and Implementation 
Sections of this GSP. Additionally, these Sections and the remaining GSP have 
undergone significant revision since this submittal of this comment. Many of the 
concepts and online tools recommended by CDFW have been incorporated into the GSP, 
including Sections 5 and 7.  
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coverage; changes in groundwater interconnectivity status; habitat connectivity, 
heterogeneity, or density; habitat health (e.g., application of biological indices, remote 
sensing/aerial imagery); and species/vegetation presence (e.g., biological surveys).  
Scalability: An effective monitoring system will be designed to improve information 
gaps over time as resources become available; groundwater plans may choose to 
identify prioritized monitoring locations and systems that can be implemented in 
phases based on resource availability. 

Steven Slack GSP Section 3 
- 3.2 
Groundwater 
Conditions 

89 
  

3.2.5 Interconnected Surface Water Systems (ISW’s) Thank you for looking into ISW’s. 
My comment is related to your admission of data gaps where you indicate: “Definitive 
data delineating any connections between surface water and groundwater or a lack of 
interconnected surface waters is a data gap that will be addressed during 
implementation of this GSP”  
 
California Department of Fish and Wildlife (CDFW) Asks the Following Questions 
Pertaining to: INTERCONNECTED SURFACE WATERS (ISW) 
1. How will groundwater plans document the timing, quantity, and location of ISW 
depletions attributable to groundwater extraction and determine whether these 
depletions will impact fish and wildlife? 
2. How will GSAs determine if fish and wildlife are being adversely impacted by 
groundwater management impacts on ISW? 
3. If adverse impacts to ISW-dependent fish and wildlife are observed, how will GSAs 
facilitate appropriate and timely monitoring and management response actions? 
 
CDFW ‘s Stance on Data Gaps: 
MANAGEMENT CONSIDERATIONS CDFW encourages groundwater planners to detail 
how management actions will consider fish and wildlife beneficial uses and users of 
groundwater and what management actions will be initiated on what timeline if 
adverse impacts to fish and wildlife beneficial uses and users of groundwater, GDEs, 
or ISW are observed. The following are considerations to inform responsive 
management. Multi-Benefit Approach Groundwater planners are encouraged to 
design project and management actions for multiple-benefit solutions, including 
habitat improvements. Evaluation of supply augmentation management actions (e.g., 
managed aquifer recharge) and demand reduction management actions (e.g., 
limitations on groundwater extraction) may include a quantification of impacts on 
GDEs and ISW to justify actions that serve multiple beneficial uses and users of 
groundwater. Planners may also consider marginal cost increases in project and 
management actions to optimize habitat outcomes, thereby broadening funding 
opportunities, such as recharge projects that contribute both to aquifers as well as 
instream flow. Management Considerations: “Data Gaps and Conservative Decision-
Making Under Uncertain Conditions” Adaptive Management “Prioritized Resource 
Allocation” Multi-Benefit Approach 

This comment was received prior to the development of the Monitoring Networks and 
Projects and Management Actions Sections of this GSP. Additionally, these sections and 
remaining GSP have undergone significant revision since this submittal of this comment. 
Many of the concepts and online tools recommended by CDFW have been incorporated 
into the GSP, including Section 5 and 6. 
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Matthew 
Scrudato 

GSP Section 3 
- 3.1 
Hydrogeologic 
Conceptual 
Model 

1 
  

3.1.1.2 Reference USGS infiltration data collected for the study and how it correlates 
to dataset ? Not sure if that data are available for reference yet. 
 
3.1.1.3 Why are these three tributaries explicitly referenced in this paragraph and no 
other intermittent tribs located throughout the basin? 
 
Figure 3-3 Harris not labeled  
 
Figure 3.5 illustrates the three members of the Paso Formation. Possibly elaborate on 
the distinction between these members. 
 
3.1.3 Possibly reference (somewhere in section) CalPoly study within Canada De Las 
Flores (north central) finding potential of subsurface folds separating sub-basins. 
 
3.1.3.1.2 Previous paragraph provided a general description of well yields and 
specific capacities for Paso. Any general info to provide for Careaga? 
 
3.1.3.1.3 (B) Hydraulic conductivity and restorativity not addressed. 
 
3.1.3.1.4 Artesian conditions also referenced in CalPoly report as potential result of 
subsurface folding. 
 
3.1.3.1.5 There’s pump test data for all wells located on 4-Deer. Wouldn’t Katherman 
have a lot of information to share, or we limiting sources to gov’t agencies? Nothing 
new at VAFB? Suppose I’m surprised our available data is so limited in regard to 
aquifer properties. 
  
Figure 3-10 Aren’t there springs and seeps on 4-Deer and Schaff properties? 
 
Figure 3-24 would be nice to have well depth available on these graphs if possible 
 
3.2.3.2 (last paragraph) Also appears to be the case for SACC nest for TDS 
 
3.2.3.4.1 (last paragraph) Possible elaboration needed here and for each 
constituent? Where along creek were samples collected and at what discharge? 
 
3.2.3.4.3 Should there be a more detailed summary for TDS and Chloride (similar to 
this paragraph for Nitrate) as to what natural and human activities affect the 
concentration? 
 
PAGE 86 (last paragraph) Want to also mention 11136500 and 11136000? Short 
POY. 
 
  

3.1.1.2  
The USGS infiltration data provided by USGS was delivered as raw data. GSI requested 
hydraulic properties from the USGS deduced from the infiltration data. The USGS was 
not prepared to release the analyzed data prior to finalization of the model. GSI did not 
complete an internal analysis of the raw USGS infiltration data, but will review the USGS 
model and revise the GSP during plan updates.  
 
3.1.1.3  
The listed streams were those named in the USGS NHD. GSI will attempt to modify the 
text to include an exhaustive list of tributaries to San Antonio Creek. 
 
Figure 3-3 
GSI will update Figure 3-3 by labeling additional tributaries to San Antonio Creek; at a 
minimum Harris Canyon Creek.  
 
Figure 3.5 
Figure 3.5 was modified from a figure provided by the USGS. The USGS divided the Paso 
Robles formation into three members during development of the preliminary 
geohydrologic framework model and stated these are not official geologic units. GSI 
requested further explanation regarding the differentiation of the three units and 
provided an explanation in Section 3.1.2.2 when referring to Figure 3.5. 
 
3.1.3  
The CalPoly study, Carlson, 2019, supports the syncline structure (Los Alamos Syncline) 
of the Basin and indicates confining layers within the Paso Robles formation are the 
potential cause of local artesian conditions within Canada De Las Flores. A description of 
local artesian conditions observed in wells completed in the Paso Robles formation with 
reference to Carlson, 2019 is included in Section 3.1.3. 
 
3.1.3.1.2  
GSI did not identify hydraulic properties for the Careaga Sand formation such as well 
yields and specific capacities as mentioned in Section 3.1.3.1 for the Paso Robles 
formation. However, a transmissivity from a pump test completed on a VAFB well located 
near Barka Slough (Hutchinson, 1980) was identified and is mentioned in Section 
3.1.3.1.5. GSI requested pump test data from VAFB, however this information has not 
yet been made available.  
 
Prior to release of the Administrative Draft, pump test data was made available for select 
wells in the VAFB well field located near Barka Slough and screened in the Careaga 
Sand. The wells have been added to Table 3-1 and associated text. Pump test data from 
“4-Deer” wells have been added as well. 
 
3.1.3.1.3 (B)  
Discussion of principal aquifer hydraulic conductivity and storage coefficients are 
discussed in Section 3.1.3.1. 
 
3.1.3.1.4  
The CalPoly study, Carlson, 2019, supports the syncline structure (Los Alamos Syncline) 
of the Basin and indicates confining layers within the Paso Robles formation are the 
potential cause of local artesian conditions within Canada De Las Flores. A description of 
local artesian conditions observed in wells completed in the Paso Robles formation with 
reference to Carlson, 2019 is included in Section 3.1.3. 
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3.1.3.1.5  
Prior to release of the Administrative Draft, pump test data was made available for select 
wells in the VAFB well field located near Barka Slough and screened in the Careaga 
Sand. The wells have been added to Table 3-1 and associated text. Pump test data from 
“4-Deer” wells have been added as well.  
 
Figure 3-10  
The locations of springs and seeps identified in the Basin are from the USGS NHD. 
Additional springs and seeps were added to Figure 3-9 based on landowner 
observations.  
 
Figure 3-24  
The hydrographs were revised. 
 
3.2.3.2 (last paragraph)  
The text in the last paragraph of Section 3.2.3.2 was revised to include the SACC nested 
wells. 
 
3.2.3.4.1 (last paragraph)  
The text regarding constituent concentrations in surface water samples for each 
constituent was modified to include a description of the location of where the sample(s) 
were collected.  
 
3.2.3.4.3  
The text in Section 3.2.3.4 for TDS and Chloride was modified to include a description of 
what human activities potentially affect the concentration of each constituent. 
 
PAGE 86 (last paragraph)  
The text in Section 3.2.5 was modified to include a discussion of historical stream gages 
1136000 and 11136050.  

Chris Wrather GSP Section 
3.1 - 3.2 
Hydrogeologic 
Conceptual 
Model 

   
Comments were received as an electronic letter, dated October 31, 2020. These comments were received regarding an earlier draft of Section 3. Section 3 and the 

remaining GSP have undergone significant revision since this submittal of these 
comments. Response to comments is included as an attachment to this document. 

Bryan Bondy GSP Section 
3.1 - 3.2 
Hydrogeologic 
Conceptual 
Model 

   
Comments were received as an electronic memorandum, dated March 19, 2021. These comments were received regarding an earlier draft of Section 3. Section 3 and the 

remaining GSP have undergone significant revision since this submittal of these 
comments. Response to comments is included as an attachment to this document. 
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CDFW 3.2.6 
   

Comment #1 – GDEs based on the 30-foot Depth Groundwater Criterion in Section 
3.2.6 of the Draft GSP 
 
Issue: A 30-foot depth to groundwater criterion was applied to identify potential GDEs 
(Section 3.2.6.1). According to Figure 3-55 of the Draft GSP, the groundwater depth is 
greater than 30 feet throughout the Basin, except in certain areas within Barker 
Slough. San Antonio Creek within the entire Basin consists of a riparian corridor, 
despite seasonal surface flows, and despite the Creek being referenced as an area 
with a depth to groundwater greater than 30 feet. After applying the 30-foot criterion, 
CDFW is concerned that GDEs along San Antonio Creek and throughout the Basin 
were eliminated from being considered as potential GDEs. 
 
Recommendation #1(a): CDFW recommends SABGSA clarify whether GDEs located 
where groundwater depth is greater than 30 feet below the surface, were eliminated 
as GDEs. If so, CDFW recommends the SABGSA identify these areas, and retain these 
areas as potential GDEs in the final GSP until future monitoring data can eliminate 
them as GDEs. 
 
Recommendation #1(b): CDFW recommends SABGSA utilize The Nature 
Conservancy’s (TNC) GDE Pulse web-map to view vegetation that have been identified 
as potential GDEs, with data that identifies long term temporal trends of vegetation 
metrics (TNC 2021). 
 
Recommendation #1(c): CDFW recommends SABGSA utilize U.S. Fish and Wildlife 
Service’s (USFWS)’s National Wetlands Inventory (2021) to identify potential GDEs 
such as riverine habitat, freshwater forested/shrub wetland, and freshwater 
emergent wetland. 

Thank you for the additional data sources. Published TNC guidance literature was used 
for identifying GDEs within the Basin and is described in Section 3.2.6. GSI also used 
publicly available online data sources such as the Natural Communities Commonly 
Associated with Groundwater (NCCAG) dataset which references data from the national 
wetland inventory. Potential GDEs were first identified using the NCCAG data set. Water 
level contour maps were prepared using spring 2015 groundwater level data for the 
Paso Robles Formation (unit underlying San Antonio Creek). Groundwater elevations 
were compared with creek bed elevations to identify areas where high groundwater 
levels were at or above 30 feet below ground surface. Figure 3-55 shows these 
locations. The projects and management actions section of the GSP (Section 6) includes 
a plan to conduct additional evaluation of GDEs in the basin as recommended by CDFW.  
 
The hydrogeological conceptual model and groundwater conditions will be updated as 
new data become available at a minimum of once every 5-years during the GSP interim 
review periods. 

CDFW 
    

Comment #2 – Unarmored Threespine Stickleback (UTS) Habitat 
 
Issue: The maps and figures in the Draft GSP do not show open water habitat that 
support special-status species such as UTS, a federal Endangered Species Act (ESA) 
listed and California Endangered Species Act (CESA) listed species, that is also listed 
as a Fully Protected Species in California. Accordingly, it is unclear if open water 
habitat was mapped. According to the California Natural Diversity Database (CNDDB; 
CDFW 2021), San Antonio Creek has known occurrences of UTS within Barka Slough 
and upstream in Los Alamos. San Antonio Creek through Barka Slough is also 
considered a Southern California Threespine Stickleback Stream where there are 
small stands of cattails, overhanging willows in riparian areas that support native fish 
populations of UTS (Gasterosteus aculeatus williamsoni), prickly sculpin (Cottus 
asper), ESA-listed Tidewater goby (Eucyclogobius newberryi), and arroyo chub (Gila 
orcuttii), a California Species of Special Concern (SSC) (CNDDB; CDFW 2021). 
 
Recommendation #2: CDFW recommends SABGSA map and document open water 
habitat in addition to GDEs in the final GSP. 

Documented plant and animal species were identified using published literature 
associated with known GDEs within the Basin (see Section 3.2.6). Publications will 
continue to be reviewed as they become available or identified and the GSP will be 
revised appropriately. Thank you for the citations. The CNDDR and USFWS 2021 
references will be considered as GDEs are further evaluated during GSP implementation 
(refer to Sections 3.2.6 and 7).  
 
Per SGMA, the GSP must only account for areas of interconnected surface water and 
associated GDEs. No areas of interconnected surface water were identified along San 
Antonio Creek (with the exception of Barka Slough) that met both elements of the 
definition supplied in SGMA in that: “the surface water that is hydraulically connected at 
any point by a continuous saturated zone to the underlying aquifer, and the overlying 
surface water is not completely depleted.” UTS are identified as a species of concern in 
Section 3.2.6. Open water habitat was not mapped because the only perennial open 
water is located within Barka Slough, a mapped GDE area. 

CDFW         Comment #3 – Minimum Thresholds for Surface Water Depletion 
 
Issue #3.1: CDFW has concerns with the Draft GSP’s proposed interim minimum 
threshold, “0.15 cfs of surface water flow measured at the Casmalia stream gage 
west of the Slough. This threshold was selected based on the analysis of historical 
base flow at the Casmalia stream gage presented on Figure 4-2” (Pg. 4-54). The 
SABGSA has not provided enough information to confirm that low flow measurements 
below 0.50 cfs can be accurately measured at the Casmalia stream gage. 

Review of historical measurements recorded at the Casmalia stream gage and rating 
curve, generated by the USGS for the Casmalia stream gage (available using the USGS’ 
WaterWatch Toolkit Rating Curve Builder at https://waterwatch.usgs.gov/?m=mkrc), 
indicate a measurement precision of less than 0.15 cfs. A qualitative evaluation of 
accuracy of discharge measurements includes consideration of a number of factors, 
such as: measuring section, velocity conditions, equipment, spacing of observation 
verticals, rapidly changing stage, and wind. Discharge measurements are assigned 
ratings from excellent (2 percent) to poor (greater than 8 percent) based on the above 

https://waterwatch.usgs.gov/?m=mkrc
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Additionally, 0.15 cfs is considerably low for native fish species, including for UTS. 
Based on the information provided in the Draft GSP, CDFW is not able to determine if 
the minimum threshold is sufficient to ensure avoidance of significant and 
unreasonable adverse impacts (undesirable results) to UTS. Hydrologic connectivity 
should be maintained to provide suitable habitat for UTS. 
 
Recommendation #3.1(a): CDFW recommends SABGSA establish the minimum 
thresholds at 0.50 cfs at the Casmalia gage instead of 0.15 cfs, to consider impacts 
to UTS, which are particularly sensitive to additional water reductions due to 
groundwater pumping, and other stressors which can increase with lower surface 
water levels, such as water quality, temperature, and turbidity. 
 
Recommendation #3.1(b): CDFW recommends SABGSA establish a measurable 
surface water flow trigger of 0.75 cfs to begin the implementation of management 
actions and priority projects to avoid significant and unreasonable impacts to UTS. A 
reasonable timetable is also needed to ensure projects are ready to be implemented 
to avoid surface water flows reaching CDFW’s proposed minimum threshold of 0.5 
cfs. 
 
Issue #3.2: CDFW expressed concerned in Comment #1 of GDEs along San Antonio 
Creek and throughout the Basin that were eliminated as potential GDEs. The USGS 
currently measures streamflow at three locations along San Antonio Creek; one 
upstream of the town of Los Alamos (Los Alamos gage # 11135800), one where San 
Antonio Creek leaves the basin (Casmalia gage #11136100), and one on a tributary 
to San Antonio Creek (Harris Canyon Creek gage #11136040) (USGS 2021). The 
Draft GSP only establishes minimum thresholds at the Casmalia gage. 
 
Recommendation #3.2(a): CDFW appreciates SABGSA’s efforts to utilize the Casmalia 
gage, however, CDFW recommends SABGSA incorporate the Harris Canyon and Los 
Alamos gages into SABGSA’s monitoring efforts to supplement SABGSA’s ability to 
assess impacts to interconnected surface waters and GDES within the Basin. 
 
Recommendation #3.2(b): CDFW recommends minimum thresholds also be 
established for gage #1135900 and #11136040. This will ensure avoidance of 
impacts to any additional GDEs within the Basin, identified as a result of 
Recommendation #1(a). 

items (USGS, 2010). 
 
The baseflow analysis reviewed data from 2015-2021. Per SGMA the GSA is not 
responsible for restoring conditions prior to enactment of SGMA (January 2015).  
 
No significant and unreasonable results have been observed in the Basin pertaining to 
all sustainable management criteria (SMCs) to date. Basin stakeholders have 
acknowledged the need to stabilize groundwater levels and change of groundwater in 
storage and have developed projects and management actions (discussed in Section 6) 
as such. Due to the lack of observed significant and unreasonable results and evaluation 
of multiple MT scenarios, MTs have been set below current conditions for most of the 
SMCs. A measured flow of 0.5 cfs at the Casmalia stream gage was calculated as the 
geometric mean since 2015 (enactment of SGMA). A measured flow of 0.15 cfs at the 
Casmalia stream gage is representative of potential baseflow conditions since 2015. 
Flow leaving the Slough indicates that there is still water in the slough to support GDEs. 
The MT of 0.15 cfs is not intended to be reached, but rather avoided. Nonetheless, per 
SGMA, it is not the responsibility of the GSA to restore conditions, including measured 
baseflow, prior to what was observed before January 2015.  
 
Projects and management actions (P&MAs) designed to move the Basin toward 
sustainable groundwater management are discussed in Section 6 and are planned to be 
initiated upon implementation of the GSP. GSI and the GSA acknowledge additional 
analysis of the Basin’s interconnected surface water and groundwater dependent 
ecosystems (GDEs) (e.g., Barka Slough groundwater budget) is needed. This is evidenced 
by stating the current MT of 0.15 cfs as interim and outlining P&MAs to better 
understand the hydrology in areas of interconnected surface water/GDEs. The GSP will 
be revised, at a minimum of once every 5 years during the interim GSP periods, 
appropriately based on findings from these studies. 
 
Only two active USGS stream gages remain in the Basin: the Casmalia stream gage and 
the Los Alamos stream gage. The Harris Canyon stream gage was decommissioned. The 
GSA has included the installation of additional stream gages in the P&MAs section of the 
GSP. The SMC is related to interconnected surface water. No interconnected surface 
water (as defined by SGMA, “the surface water that is hydraulically connected at any 
point by a continuous saturated zone to the underlying aquifer, and the overlying surface 
water is not completely depleted.”) was identified in the area of the Los Alamos stream 
gage and the flow in this area is categorized as intermittent. If further evaluation of 
interconnected surface water and existing GDEs indicates SMC should be assigned to 
the Los Alamos stream gage, the GSP will be revised accordingly.in the area of the Los 
Alamos stream gage and the flow in this area is categorized as intermittent. If further 
evaluation of interconnected surface water and existing GDEs indicates SMC should be 
assigned to the Los Alamos stream gage, the GSP will be revised accordingly. 
 
Reference: 
USGS. 2010. Discharge Measurements at Gaging Stations. Chapter 8 of Book 3, Section 
A. Techniques and Methods 3—A8. By D. Phil Turnipseed and Vernon B. Sauer. U.S. 
Department of the Interior, U.S. Geological Survey. https://pubs.usgs.gov/tm/tm3-
a8/tm3a8.pdf. 

https://pubs.usgs.gov/tm/tm3-a8/tm3a8.pdf
https://pubs.usgs.gov/tm/tm3-a8/tm3a8.pdf
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CDFW 3.2.6.2 
   

Comment #4 – Section 3.2.6.2 Terrestrial and Aquatic Special-Status Species 
Occurrence 
 
Issue #4.1: CDFW has concerns with the limited number of terrestrial and aquatic 
special-status species that the SABGSA lists in the Draft GSP. The San Antonio Creek 
Valley provides habitat that supports several sensitive species (some listed as 
endangered or threatened) throughout their life cycles, including the ESA and 
southwestern willow flycatcher (Empidonax traillii extimus), least Bell’s vireo (Vireo 
bellii pusillus), tricolored blackbird (Agelaius tricolor), and arroyo chub, an SSC 
(CNDDB 2021; USFWS 2021). Habitats that support these species also consist of 
phreatophytes and other vegetation communities that are dependent on shallow 
aquifers that support surface water in each of these systems. Phreatophytic 
vegetation is a critical contributor to nesting and foraging habitat and forage for a 
wide range of species and can be affected by sensitive to depth to groundwater 
threshold impacts (Naumburg et.al. 2005) and (Froend et. al. 2010). This sensitivity 
to groundwater level thresholds means that localized pumping and recharge actions 
altering groundwater levels can impact the health and extent of phreatophyte 
vegetation health. Both decreasing (drying out) or increasing (drowning) groundwater 
elevation has the potential to stress phreatophytes depending on the plant species 
and the groundwater elevation and duration (e.g., short term wetness/dryness versus 
prolonged wetness/dryness). 
 
Recommendation #4.1: CDFW recommends SABGSA add the following species to the 
final GSP: the southwestern willow flycatcher, least Bell’s vireo, tricolored blackbird, 
and arroyo chub. 
 
Issue #4.2: Based on the information provided in the Draft GSP, CDFW is not able to 
determine if southern California steelhead (Oncorhynchus mykiss; steelhead) is 
present within the Basin.  
 
Recommendation #4.2: CDFW recommends SABGSA identify steelhead as a species 
that has the potential to occur within the Basin, and has the potential to be impacted 
by groundwater pumping. 

Documented plant and animal species were identified using published literature 
associated with known GDEs within the Basin (see Section 3.2.6). Publications will 
continue to be reviewed as they become available or identified and the GSP will be 
revised appropriately. Thank you for the citations. These references will be further 
considered when additional GDE characterization is conducted during GSP 
implementation.  
 
See revisions to Section 3.2.6.2. 

CDFW 2.2.3 
   

Comment #5: Section 2.2.3 Land Use and General Plans Summary; Cannabis 
Cultivation (Cannabis Priority Watershed) 
 
Issue: CDFW is concerned that cannabis groundwater use is not being fully accounted 
for when evaluating this SGMA area. Ignoring the growth potential of this industry 
could result in a lack of groundwater management accountability. There are 
approximately eight cannabis projects within the San Antonio Creek Watershed. Six of 
those are within 1000 feet of San Antonio Creek and all are likely using groundwater. 
Page 2-12 of the Draft GSP states that “Land uses in the Basin are primarily 
agricultural. Of note, in 2019 the Santa Barbara County Board of Supervisors placed a 
limit on outdoor cannabis cultivation in the unincorporated areas of the County 
outside the Carpinteria Agricultural Overlay District County to no more than 1,575 
acres (Santa Barbara County Code § 50-7) and requires a special land use permit”.  
 
The Basin has sensitive, natural communities consisting of Coast Live Oak, Valley 
Oak, Riparian Mixed Hardwood and Willow habitats along Santa Antonio Creek and its 
tributaries. According to CNDDB, these habitats support several sensitive species 
(some listed as endangered or threatened) throughout their life cycles, including 
California red-legged frog (Rana draytonii), tricolored blackbird, La Graciosa thistle 
(Cirsium scariosum var. loncholepis), Gambel’s water cress (Nasturtium gambelii)), 

GSI agrees and acknowledges the growth, and potential growth, of cannabis projects 
within the Basin. GSI has seen evidence of this during quarterly groundwater monitoring 
events, stakeholder feedback, and permit applications publicly accessible via the Santa 
Barbara County (County) website. 
 
Cannabis is one of several crop types considered within the water budget in the context 
of this GSP. The water sources for this crop are treated in a similar fashion as the water 
sources for the other crop types included in the GSP. However, cannabis is different than 
the other crops included in the group of agricultural crops in that it is subject to 
permitting by the Planning and Development department of the County of Santa Barbara 
and therefore the locations of these crops will be well understood into the future. 
 
GSI reviewed land use surveys provided by the USGS from 1959-2016 as well as land 
use data available through the County website (pesticide application permit data) for 
2020. GSI compared the agricultural acreages with acreage within the Basin categorized 
as “Prime Farmland” per the USDA online Web Soil Survey tool. According to the 2020 
land survey data the Basin had already surpassed the number of acres available in the 
Basin categorized as “Prime Farmland.” In conjunction with feedback from Basin 
Stakeholders and a collective understanding the Basin has been experiencing a chronic 
decline in water levels and groundwater in storage (i.e., projects and management 
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and unarmored threespine stickleback, and California tiger salamander (CTS) 
(Ambystoma californiense). There are approximately 52 known/potential CTS ponds 
in the Basin (CNDDB; CDFW 2021).  
 
Groundwater and interconnected surface water depletion is a major concern for fish 
and wildlife beneficial users in the Basin. Designating this area as a High Priority 
Cannabis Watershed requires groundwater to be monitored and sustainably managed 
for the benefit of all beneficial users, including groundwater dependent vegetated 
communities and interconnected surface waters that are necessary to support 
riparian and aquatic habitat, and the sensitive species therein such as steelhead. 
Decreased stream flow may contribute to direct mortality if fish eggs are exposed, 
covered with silt, or left without sufficient oxygenated water. Water degraded in 
temperature or chemical composition can displace or limit fish populations.  
 
Recommendation #5: CDFW recommends the SABGSA monitor the Basin as a 
Cannabis High Priority Watershed. This High priority captures the documented 
impacts within the groundwater basin and the shifting groundwater consumption 
rates, as influenced by legalization of cannabis [Water Code §§ 10933. (b)(7,8)]. 
Based on the number of Departmental applications for legal cultivation, there is 
documented significant demand and potential adverse impacts to beneficial users of 
groundwater. The cannabis market growth is expected to increase almost ten times 
during an eight-year span (Fortune Business Insights 2021). North America is 
expected to lead the world cannabis market. Santa Barbara County recently approved 
a zoning permit for 87 acres of outdoor cannabis cultivation. 

actions will plan to be implemented to begin to sustainably manage and accurately 
measure groundwater consumption), GSI determined it appropriate to use the 2020 
agricultural acreage for purposes of the projected groundwater budget. The projected 
groundwater budget takes trends into account such as changes in crop types and 
improvement of irrigation efficiency. Although cannabis has only recently begun to grow 
in respect to planted acreage within the Basin, acreage of planted vineyards has 
generally increased throughout the period of record. Battany, 2019, estimated a water 
duty factor of 1.5 AF/acre/yr for CBD/Hemp. The water duty estimate for vineyards is 1.6 
AF/acre/year; based on this reference the projected water budget appropriately 
accounts for the potential growth (or replacement of existing crops) of cannabis acreage 
within the Basin. It is important to note that the accuracy of the hydrogeological 
conceptual model, water budget, and efficacy of projects and management actions will 
be reviewed and revised as needed at a minimum of once every 5-years during the GSP 
interim review periods. 
 
Although some existing cannabis projects are located near San Antonio Creek, it is likely 
any new irrigation groundwater well constructed in support of the project will be 
completed deep within the Paso Robles Formation or Careaga Sand. This is supported by 
existing well completion records. According to the hydrogeological conceptual model 
developed by the USGS (included in Section 3 and further described in Appendix E) and 
measured groundwater levels, pumping from these deep wells have less, if any, impact 
on potential plant communities and wildlife species within San Antonio Creek and its 
tributaries compared to climatic conditions and adjacent shallow domestic wells. It is 
also possible that increased groundwater pumping to support agricultural irrigation has 
resulted in increased agricultural irrigation runoff into San Antonio Creek and its 
tributaries (as shown in the water budget).  
 
GSI has attempted to identify documented plant and animal species using published 
literature associated with known GDEs within the Basin (see Section 3.2.6). GSI will 
continue to review publications as they become available or identified and revise the 
GSP appropriately. Thank you for the citations. GSI was unaware or did not have access 
to the CNDDR and USFWS 2021 references. The GSA plans to monitor interconnected 
surface water and groundwater dependent ecosystems using the proposed 
interconnected surface water monitoring network along with investing to better 
understand areas such as San Antonio Creek and its tributaries and Barka Slough 
through projects and management actions. The GSA plans to continue monitoring Basin 
water quality through the groundwater quality monitoring network described in Section 5. 
 
The classification of the Basin or larger watershed as a Cannabis High Priority Watershed 
is currently understood as the responsibility of the CA Water Board and the CADFW and 
not the GSA per SGMA. If the Basin is classified as a Cannabis High Priority Watershed 
the GSP will be updated to reflect the designation and associated monitoring and 
reporting protocols.  
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CDFW 2.2.3 
   

Comment #6: Section 2.2.3 Land Use and General Plans Summary; Cannabis 
Cultivation 
 
Issue #6.1: Without the designation of the Basin as a Cannabis High Priority 
Watershed, evaluation of cannabis crop water usage may be overlooked throughout 
the Basin. Cannabis cultivation is a water intensive crop that can have a significant 
impact to environmental beneficial users of groundwater Cannabis groundwater wells 
provide water for the irrigation of water-intensive cannabis cultivation (assuming six 
gallons of water per day per plant) (Bauer S. 2015). CDFW is concerned that without 
management of the two principal aquifers under SGMA by the SABGSA, significant 
and unreasonable surface water depletions may occur, compromising groundwater 
dependent ecosystems within and along the streams. 
 
Recommendation #6.1(a): CDFW recommends a more careful review of the existing 
information on cannabis cultivation within the principal aquifers and recommends the 
information be considered when evaluating groundwater management. The majority 
of cannabis cultivation rely on groundwater for cannabis crops irrigation, and the 
likely interconnected nature between Basin groundwater levels and the Slough 
suggests that such uses (individually or cumulatively) should be considered when 
evaluating cannabis impacts in the underlying Careaga Sand water bearing formation. 
 
Recommendation #6.1(b): CDFW recommends the Basin be classified as a Cannabis 
High Priority Watershed. 
 
Issue #6.2: The majority reliance on groundwater for cannabis crops irrigation, and 
the possible areas of interconnected surface waters in San Antonio Creek and its 
tributaries and seeps suggest that such uses (individually or cumulatively) should be 
considered when evaluating cannabis impacts in the Paso Robles Formation and the 
Careaga Sand. 
 
Recommendation #6.2: CDFW recommends a more careful review of the existing 
information on cannabis cultivation within the Basin and recommends the information 
be considered when evaluating groundwater management. 

The accuracy of the hydrogeological conceptual model, uncertainties associated with the 
water budget, and efficacy of projects and management actions will be reviewed and 
revised as needed at a minimum of once every 5-years during the GSP interim review 
periods. 
 
The Paso Robles Formation and the Careaga Sand have been identified as principal 
aquifers and will be managed by the GSA under SGMA as such.  
 
The classification of the Basin or larger watershed as a Cannabis High Priority Watershed 
is currently understood as the responsibility of the CA Water Board and the CADFW and 
not the GSA per SGMA. If the Basin is classified as a Cannabis High Priority Watershed 
the GSP will be updated to reflect the designation and associated monitoring and 
reporting protocols.  

CDFW General 
   

Comment #7: SABGSA may need to revise the GSP before it is finalized and adopted 
by SABGSA. 
 
Recommendation #7: CDFW recommends SABGSA provide a red-lined version of the 
final GSP to understand the changes made between the Draft GSP and final GSP. 
Alternatively, CDFW recommends SABGSA provide a summary of changes made and 
comments addressed by SABGSA in preparation of a final GSP. 

The plan for completion and submission of the GSP is to provide this complete list of all 
of the public comments received and to both respond to and address these comments. 
The form of these responses and addressed comments will be in this table and the 
finalized GSP in coordination with the stakeholders and GSA staff and board. These will 
provide the summary of changes that were made between the public draft and finalized 
GSPs. 

Tannis 
Thorlakson 

   
3-17 It would be helpful if either in a new column or in the Notes you could put the average 

crop water use factors used to make these calculations, so we can look back as we 
have more data on water use by crops to update these numbers. 

Crop water use factors were added to the Notes section of Table 3-22 (formerly 3-17). 

Tannis 
Thorlakson 

 
31, 
last 

parag
raph 

  
Ag water use is described as increasing by 27% during the current water budget 
compared to the historical period. Can a sentence be added to explain what the main 
driver of that increase was? (e.g. increase in acres, change in crop type, reduced 
precipitation, etc.). 

Language added to text explaining increase is due to an increase in irrigated acres.  
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Tannis 
Thorlakson 

 
37-38 

  
Projected hydrology. Very helpful section and description. According to this section, we 
should expect about the same total amount of precipitation with climate change in 
the Basin. Do the climate models project intensity of future precipitation events? If 
precipitation increases in intensity, we would expect more surface water runoff and 
less percolation. A brief description of how intensity of rainfall was (or was not) 
incorporated into the projections would be helpful. 

Language was added to the text explaining the DWR-provided climate-change data does 
not include descriptions regarding precipitation intensity. 

Tannis 
Thorlakson 

 
40-41 

  
Can you include the projected agriculture water use in AF/ac (not just totals) for 2042 
and 2072? I believe this will be helpful for people to interpret the future ag water 
demands provided in the last sentence of paragraph 3 on page 41. 
 
It might be helpful to include the population growth you expect when describing 
projected M&I demands. 

Projected agricultural water use of the future project water budgets 2042 and 2072 
were added to the text. 
 
Assumed population growth for projected demand is included in Table 3-32 (formerly 3-
27) Notes. 

Jim Stollberg 
    

The assumption that groundwater pumping for agriculture will increase may be in 
error. It is very possible that ag pumping will not increase over time and potentially will 
decrease with increased efficiencies in farming techniques. I recommend the 
increase pumping assumption or calculation should be fleshed out with stakeholders. 

Projected agricultural pumping is based on historical trends in irrigated acreage by crop-
type, historical land-use survey data from the USGS and Santa Barbara County, crop 
water-use factors from adjacent basins and reviewed/revised by Basin stakeholders, and 
DWR provided climate change factors for precipitation and ET. Future updates to the 
water budget will be made as actual pumping and irrigated crop area data are obtained. 

Bryan Bondy GSP Section 
3.3 Water 

Budget 

   
Comments were received as an electronic memorandum, dated March 19, 2021. These comments were received regarding an earlier draft of Section 3. Section 3 and the 

remaining GSP have undergone significant revision since this submittal of these 
comments. Response to comments is included as an attachment to this document. 

SAB BOD 
    

Include discussion of monitoring several rainfall gauges in addition to the Fire station 
to get a handle on variability. SB County Flood Control has 5 or 6 gauges in the basin. 

See footnote following Table 3-13. 

SAB BOD 
    

The District’s attorney has some comments about the water budget – those will be 
sent to us. 

No comments were received from the District’s attorney. 

Tannis 
Thorlakson 

  4-12     You still don’t define what ‘average’ is when setting the undesirable result. This 
should be defined in a foot note for clarity. The average should also be based on a 
rolling-average. If it doesn’t, it won’t incorporate incorporate potential changes in 
‘average’ precipitation due to climate change, and thus has the potential for MT to 
never be triggered as we never return to an ‘above average’ rainfall period in the next 
20 years. 

A 20-year rolling average was included in the revised text.  

Tannis 
Thorlakson 

Section 4: 
Sustainable 

Management 
Criteria 

12     At the top of page 12 in defining the significant and unreasonable conditions, we refer 
to MT being triggered “after average or above-average precipitation periods.” How is 
average or above-average precipitation periods defined? Will what is considered 
‘average’ be adjusted moving forward (e.g. using some form of rolling average, or 
accounting for wetting or drying trends in the region)? I think it would be helpful to 
have more clarity on how these terms are defined if they are helping to evaluate when 
a MT is being triggered. 

A 20-year rolling average was included in the revised text.  
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Matthew 
Scrudato 
(email) 

4.5.2       I understand we’re doing this in a lot of basins, but an arbitrary 10-foot drop seems so 
- well - arbitrary. What is this based on? Possibly more detail about the historical low. 
When it occurred, drought conditions, time frame. 
 
Included in this email is some general vegetation information from VAFB. A 2010 
study of base wetlands and riparian habitat. It names a few of the plants located in 
the slough. Most with root depth much more shallow than 15 feet. Shouldn’t we make 
this MT the maximum barka elevation and not the average? By saying we’re using the 
average we’re saying that all barka land ABOVE the average will experience water 
levels even greater than the 15 feet. Essentially, we’re ok with that % of property 
shifting from the native riparian to something different as a result of water level 
declines. 
 
I understand we don’t have much room for play and not much more time until we hit 
the 15 feet. Just putting my thoughts out there. 

The proposed MTs for Groundwater Levels mentioned in this comment were changed 
based on stakeholder feedback. 
 
Additional plant species were added to Table 3-9 based on the source you provided.  
 
The MT for interconnected surface water mentioned in this comment was revised based 
on basin stakeholder feedback. The efficacy of the MT with respect to avoiding impacts 
to Barka Slough will be further evaluated as more information is obtained about the 
Barka Slough water budget after stream gages are installed. 

Matthew 
Scrudato 

4.5.2.3        Data not yet published, but there does appear to be contamination as indicated in the 
COGG study. 
 
There’s mention of rooting depth throughout the report. Which plants specifically are 
we referring to when setting thresholds based on rooting depth? I’m no biologist, but 
it’s hard to imagine all wetland plants have such a deep rooting depth. 
 
Maybe I’m visualizing this wrong but shouldn’t the min threshold be set at 15 feet 
below the highest elevation of the slough? What’s the range in elevation and what % 
of Barka is about this average elevation? Just appears we’re trying to maintain 
vegetation at average elevations and below, everything above average elevation is 
prone to levels dropping below rooting depth. 

A discussion of the COGG study is included in Section 3. 
 
Table 3-9 has been added to reference maximum rooting depths of common riparian 
plants.  
 
The MT for depletion of interconnected surface water was changed based on 
stakeholder feedback. The efficacy of the MT with respect to avoiding impacts to Barka 
Slough will be further evaluated as more information is obtained about the Barka Slough 
water budget after stream gages are installed. 

Matthew 
Scrudato 

4.6.2.1       GDEs.........How are we handling springs? There’s no mention of springs in the report. 
Known springs on Hunter and Synize (sp?) property in center of basin. Possibly more. 
 
RE....no significant or unreasonable effects have been observed................I keep 
reading this statement and suppose I don’t understand. How were effects monitored 
during the drought to determine if there was or wasn’t an effect on vegetation?  
 
Was baseflow reduced in channel? Suppose I’m saying that there doesn’t really 
appear to be any data that I’m aware of to substantiate this statement. 

A discussion of springs is now included in Section 3. 
 
There is no known documentation regarding condition of GDE vegetation during the 
drought. Basin stakeholders defined significant and unreasonable and they reported no 
significant and unreasonable results had occurred. GSI spoke with CDFW personnel 
regarding any known changes in the condition of the Slough (and inland wetlands in CA), 
reviewed available reports (some provided by SB County) regarding occurrence of plant 
populations in the Slough or west of the Slough (AECOM, 2019), and GSI completed an 
EVI analysis of the Slough area and a discussion is included in Section 3.2.6. 
 
Baseflow at the Casmalia stream gage is discussed in Section 4.10. 

Matthew 
Scrudato 

4.8       Can we present these wq data in a table? or reference where these data are located? A description of data sources used to compile the summarized water quality data is 
included in Section 3.2.3. 

Matthew 
Scrudato 

4.8.2.1       No mention of N, Calcium or magnesium as an indication of agricultural return flow 
and fertilizer use. an important parameter to add for this basin.notice in chart but no 
discussion.highest concentrations of TDS near Orcutt Oil Field in Careaga should here 
be mention of COGG study and initial water quality results? 

Additional discussion regarding nitrogen, calcium, and magnesium in relation to 
agricultural runoff will be considered during of the text.  
 
A discussion of the COGG study is included in Section 3. 
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Comment Response 

Matthew 
Scrudato 

4.8.4       There’s mention of no significant or unreasonable results......... What about the 
constituents that currently don’t meet MCL (molybdenum, arsenic, chromium, etc.)? 
When does it become significant and unreasonable if not now? 

No minimum thresholds have been established for contaminants because state 
regulatory agencies, including the RWQCB and the Department of Toxic Substances 
Control, have the responsibility and authority to regulate and direct actions that address 
contamination. 
 
The WQOs presented in Table 4-3 are the minimum thresholds for TDS, chloride, sulfate, 
boron, sodium, and nitrate as measured by SWRCB ILRP and DDW programs in 20 
percent of wells monitored. In cases where the ambient (prior to January 2015) water 
quality exceeds the WQO, the minimum threshold concentration is 110 percent of the 
ambient water quality in 20 percent of the wells. This is the basis for establishing an 
undesirable result for water quality. 

Matthew 
Scrudato 

4.9.1       Subsidence...has it been a steady decrease during this 20 year period, or or are we 
seeing fluctuation? Any increase on average or above average precip years? Would be 
nice to see a 20 year graph of these data (possibly elsewhere in report?).InSAR data 
provided by DWR shows that meaningful land subsidence did not occur during the 
period between June 2015 and June 2019 in the Basin. May want to elaborate on 
this sentence help reader understand conditions (drought, excessive pumping, 
etc.).Should potential subsidence be observed, the GSA will first assess...........there 
already appears to be subsidence. Are you referring to increased subsidence? At what 
point is this considered an issue? Anything greater than 0.49 inches/year? 

Analysis of land subsidence was limited by available period of record datasets. GEI 
completed a preliminary land subsidence evaluation and it is included in Appendix D. 
The MT for land subsidence is included in Section 4.9.2. Expanded discussion of the 
conditions during the InSAR dataset period of record were considered during revision of 
the text.  

Matthew 
Scrudato 

4.10.1       Thinking back to gage and visually monitoring flow. How about SERS or even a 
stationary camera to monitor flow. Won’t know how much Q, but will know days of 
flow. However, no impact to GDEs have been observed............I don’t understand this 
statement. who is observing what to make this statement factual? 

This comment was received regarding an earlier draft of Section 4. Section 4 and the 
remaining GSP have undergone significant revision since this submittal of this comment. 
 
The interconnected surface water monitoring network was revised based on stakeholder 
feedback. Two additional stream gages are proposed up and downstream of Barka 
Slough (see Section 6). Visual observation is no longer being considered for the 
interconnected surface water monitoring network. Surface water flow measurement at 
the Casmalia stream gage will be the sole interim measurement for sustainable 
management criteria regarding the interconnected surface water sustainability indicator.  

Matthew 
Scrudato 

4.10.2       The Barka Slough area is the only location in the Basin where groundwater is 
interconnected with surface water...........What about the springs? 

An expanded discussion of GDEs and springs is included in Sections 3.2.5 and 3.2.6. 

Matthew 
Scrudato 

    4-1   Can you plot the casmalia gage on this map as a reference? The location of the Casmalia stream gage is included on Figures 3-54 and 4-4. 

Matthew 
Scrudato 

    4-2   Legend should reference the average elevation line, the MO and the MT This figure has been revised based on stakeholder feedback. 

Matthew 
Scrudato 

4.10.2.2       Separate report, by water level and qw data indicate minor connection with SYR basin 
at far east area. 

A discussion of the potential connection between the Basin and the EMA is included in 
Section 3.1.3.2. 
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Comment Response 

Matthew 
Scrudato 

Section 4: 
Sustainable 

Management 
Criteria 

10     Thinking about the Casmalia stream gage and wondering if we can use baseflow as a 
threshold. Baseflow analysis shows continued reduction.RE-Impacts to the slough and 
vegetation. 
 
The 1980 USGS OFR 80-750 mentions no impact to vegetation from 1958-77. 
There’s an aerial photo specifically to view/categorize Barka vegetative conditions on 
7/1/78. VAFB was supposed to continue with yearly aerial photos to monitor veg 
change (most likely never happened). Anyway, this photo could be a good baseline 
and future photos could/should be scheduled for comparisons (obviously I’m not 
considering cost here, but VAFB may be able to commit to this?). 

The interconnected surface water monitoring network and SMCs were modified based on 
feedback from Basin stakeholders. In addition, EVI satellite data has been included in 
the monitoring program to detect changes in GDE vigor within Barka Slough. 

Tiffany Abeloe Section 4: 
Sustainable 

Management 
Criteria 

18     Using only 20% of the monitored wells to determine thresholds for undesirable results 
seems like a pretty small percentage of the total wells monitored. Â This would only 
be approximately 7 wells determining mitigation measures for the entire Basin. Could 
that percentage be higher? How was that percentage decided upon? Thank you. 

The percentage was changed to 50% based on basin stakeholder input.  

SAB BOD         Make sure it is clear that when we discuss the 25’ foot MT for water levels that we 
also state that PMAs will be implemented upon adoption of the GSP and not when the 
water levels cross the MT. They hope to never get to the MT. 

See additional language in Section 4.5.2. 

SAB BOD 
    

Matt S raised the concern about how the 25’ MT might affect the Slough.  More data on the water budget for the Slough will be obtained during GSP 
implementation to better understand how water levels in the basin affect the slough. 
VSFB is planning to build a model of the Slough and looking for ways to mitigate the 
impact of their pumping. The stream gages will be needed, as well as the other surface 
water inflow terms on the flanks. See existing language in 4.5.2.2.  

Tiffany Abeloe 4       I would rather see the MT set at 15’ rather than 25’ below Fall 2018 groundwater 
levels. Pushing the threshold to the lowest point before negative impacts occur seems 
foolhardy to me. As it is, the 25’ MT is already below current groundwater levels which 
could result in the undesirable result of degraded water supplies. The basin is already 
in arrears (10K’ afy b/w in and out flows?) and a 15’ decline is a lot of water lost. I 
believe 15’ gives the SABWD time to implement project and management actions 
before reaching that level. As a domestic well water user, I believe 25’ will result in 
undesirable results for my shallow well. 

Multiple groundwater level minimum threshold (MT) scenarios have been presented to 
the advisory committee, board of directors, and GSA over the last year and more recently 
at the July public workshop and August Board of Directors meeting. A vote took place by 
the attendees of the August meeting determining the groundwater level MTs to be 
included in the Public Draft of the GSP. Potential impacts of the various MT scenarios 
discussed included impacts, if any, to domestic, agricultural, and municipal wells (see 
Section 3.2.1.3 for the well impact analysis and Section 4.5.2 for a description of the 
rationale for the selection of 25 feet below Fall 2018 groundwater levels) as well as 
potential impacts to interconnected surface water at Barka Slough.  
 
If the current MTs are deemed inadequate during the GSP implementation period, the 
GSA may revise the MTs at a minimum of once every 5 years during the GSP interim 
periods. 

SAB BOD         Address concern from Tiffany Abeloe re domestic wells by pointing to the well impact 
analysis showing not much increase in domestic well issues when going with the 
25’MT. Include graphic with response to comment. 

See response to Ms. Abeloe’s comment above.  

Bryan Bondy 4 4-1     End of second paragraph: Consider noting that the SMC reevaluation and potential 
modification will happen no less frequently than the required 5-year GSP 
assessments. 

See added language in Section 4. 

Bryan Bondy 4.1 4-3     Definition of “Undesirable result” differs from the definition in the cited Water Code 
section. The text “…caused by groundwater pumping…” should read “…caused by 
groundwater conditions…” There may be other differences; this just happens to be the 
one I noticed. 

The definition has been revised.  

Bryan Bondy 4.2.1 4-4     It may be helpful to qualify the objectives for “Avoid Degraded Groundwater Quality” 
by noting that the GSA is only responsible for groundwater quality degradation caused 
by groundwater pumping or GSP implementation and explain the nexus between 
pumping or GSP implementation and potential water quality changes. 

GSI agrees with the qualifications provided and adds that they are applicable to all the 
sustainable management criteria (SMCs). These qualifications are included in the 
respective SMC sections.  
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Comment Response 

Bryan Bondy 4.3.2 4-6     Bullet List: 
a. It is unclear whether the three criterion bullets are intended to be applied 
conjunctively or disjunctively. 
 
b. Third bullet – There is a concern with the use of the term “Impacts” because not all 
impacts may be significant and unreasonable. Consider replacing “Impacts” with 
“Significant and unreasonable impacts” to better align with the SGMA definition of 
undesirable results. 

See added language to Section 4.3.2. 

Bryan Bondy 4.5.1 4-13     Bullet List: 
a. It is unclear whether the three criterion bullets are intended to be applied 
conjunctively or disjunctively. 
 
b. First bullet – It may be helpful to explain the basis for selecting 50% of 
representative wells exceeding the minimum thresholds. 
 
c. Second bullet – There is a concern with the use of the term “impact” because not 
all impacts may be significant and unreasonable. Consider replacing “impact” with 
“significant and unreasonable impacts” to better align with the SGMA definition of 
undesirable results. 
 
d. Third bullet – 
i. What are the historical average production rates that will be used as the baseline 
for evaluation of this criterion (I did not find the values in the GSP)? 
 
ii. The logic for the third bullet seems questionable. The average historical production 
likely includes some years with lower-than-average values. Why would it be significant 
and unreasonable in the future to not be able to produce at average historical rates 
when the historical rates themselves include years with less than average production, 
which was not considered an undesirable result historically? 
 
iii. Consider providing quantitative measures. Is one well unable to produce historical 
average quantities of water considered significant and unreasonable, or is it some 
larger number (or percentage) of wells? 

See added language and footnotes to Section 4.5.1. 
 
The undesirable result described in the third bullet has been revised to be more 
consistent with that of the reduction of groundwater in storage sustainability indicator. 
The undesirable result has been revised to consider the Basin’s calculated sustainable 
yield. See revised text in Section 4.5.1. 

Bryan Bondy 4.5.2 4-14 - 
4-16 

    It is noted that the well impact analysis used to support the minimum thresholds is 
not very sensitive to the groundwater elevation, as indicated by the small change in 
the percentages of wells with various groundwater levels below top of screen. The well 
impact analysis results for the range of groundwater levels considered appears to be 
controlled by a small number of wells that are located in apparently unconfined areas 
near the edges of the basin and some wells that appear to be outliers compared to 
nearby wells. For these reasons, the well impact analysis results may not be 
representative of most wells in the basin and the resulting minimum thresholds may 
not be as representative as thought. It is suggested this analysis be revisited during 
the first 5-year GSP assessment period and refined by including additional wells 
(assuming more well construction information become available) and/or other 
approaches to evaluating potential significant and unreasonable impacts. 

It is not clear if the wells in question are located in unconfined portions of the basin. The 
distribution of the wells included in the well impact evaluation have broad spatial 
coverage and include all well types (e.g., municipal, agricultural, domestic). For these 
reasons, we conclude the well impact evaluation to be reasonably representative of 
water levels and wells in the Basin. GSI agrees with the recommendation to continue to 
revise the well impact analysis as more data become available. 

Bryan Bondy 4.8 4-31     The text states: “The SABGSA has no responsibility to manage groundwater quality 
unless it can be shown that water quality degradation is caused by pumping in the 
Basin, or the SABGSA implements a project that degrades water quality.” It is 
suggested that the GSP include a discussion about the potential for pumping or GSP 
implementation to degrade water quality and describe criteria for evaluating whether 
those conditions are occurring (or describe how and when those criteria will be 
developed). 

See added language to Section 4.8. 
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Comment Response 

Bryan Bondy 4.9.1 4-40     Bullet list in middle of page: 
a. It is unclear whether the three criterion bullets are intended to be applied 
conjunctively or disjunctively. 
 
b. Consider caveating all criteria as only applying if groundwater levels are below 
historical low levels during the period in question. 

See added language to Section 4.9.1. 

Bryan Bondy 4.9.1 4-43 
&  

4-46 

    The text on page 4-43 (minimum threshold) and page 4-46 (measurable objective) 
both say the criteria are based on the measured subsidence at the UNAVCO CGPS 
Station ORES from 2000-2020. However, the minimum threshold and measurable 
objective values are different (0.05 vs 0.04 feet per year). The text suggests that the 
values should be the same; therefore, it is unclear why the values are different. 

The land subsidence minimum threshold of 0.05 feet per year is meant to signify an 
increased land subsidence rate compared to the average rate measured at the UNAVCO 
CGPS over its period of record (0.04 feet per year, or the measurable objective). See 
revised text in Section 4.9.2.  
 
To GSI’s knowledge, there are no available infrastructure evaluations indicating the likely 
rate or amount of land subsidence that could cause damage to existing infrastructure in 
the Basin. Consequently, an increased rate of land subsidence compared to the average 
rate over the historical period is being used as the minimum threshold for the land 
subsidence sustainability indicator.  

Bryan Bondy 4.10.2       There are concerns with using the Casmalia stream gage to establish the minimum 
threshold for depletion of interconnected surface water: 
First, the GSP Emergency Regulations require the minimum threshold to be the rate of 
depletion of surface water flow caused by groundwater pumping, not the surface 
water flow rate itself. 
 
Second, because the gage is downstream of the basin, it is measuring unused water 
leaving Barka Slough area. In theory, some of water measured by the gage is 
available for transpiration in Barka Slough if it is needed. In other words, the surface 
water flows at the gage could potentially decrease before undesirable results occur in 
Barka Slough. It is possible that flows at the gage could go to zero before significant 
and unreasonable effects at the Barka Slough manifest. 
 
Lastly, the flows measured by the gage may be impacted by processes unrelated to 
depletion by pumping, which are beyond the GSA’s authority and control. These 
include: (1) flows from the four tributaries that confluence with San Antonio Creek 
downstream of the basin boundary; (2) variability in transpiration rates within the 
Barka Slough; and (3) transpiration along the portion of San Antonio Creek located 
between the basin boundary and the gage. 
 
The GSP discusses a historical depletion rate estimate developed using Darcy’s Law. 
It is suggested that consideration be given to setting the initial minimum threshold 
based on the Darcy’s Law calculation using the chronic lowering of groundwater levels 
minimum thresholds as a calculation input. This approach may align better with the 
GSP Emergency Regulations (using a depletion rate instead of surface water flow) and 
would eliminate concerns about other physical processes affecting the measurement 
of flow. The minimum threshold could be revisited, as planned, using the numerical 
model during the first 5-year GSP assessment period. 
 
If the current approach of using the Casmalia gage is retained, it is recommended 
that the minimum threshold be better explained and set lower. Page 4-54 says “This 
threshold was selected based on the analysis of historical base flow at the Casmalia 
stream gage presented on Figure 4-2.” That is not enough information to understand 
the basis for the selected minimum threshold value. Based on visual inspection of 
Figure 4-2, it appears that the minimum threshold was exceeded in 2015, yet the 
GSP says “the EVI analysis indicates no discernible long-term trend in Barka Slough 

Until the hydrology in the area of Barka Slough is better understood and uncertainties 
involved with the Darcian Flux calculations can be minimized, measured surface water 
flow at the Casmalia stream gage will serve as a proxy for measurement of the depletion 
of interconnected surface water sustainable management criteria (SMC). 
 
Currently, the water budget for Barka Slough is not well understood. The GSA is 
proposing to install stream gages immediately upgradient and potentially immediately 
downgradient of Barka Slough to quantitively measure annual surface water flow in and 
out of Barka Slough. Additionally, the GSA will evaluate the need for shallow piezometers 
in Barka Slough to more accurately measure depth to water in relation to likely GDE 
maximum rooting depths.  
 
It is understood the Vandenberg Space Force Base (VSFB) is working with the USGS to 
develop a water budget for Barka Slough as well as modeling scenarios of variable 
groundwater pumping from the VSFB well field near Barka Slough as a primary and or 
secondary water resource for the proposed VSFB Golf Courses Project. In conjunction 
with the numerical groundwater model, this information is anticipated to allow the SMCs, 
including the minimum threshold (MT), for depletion of interconnected surface water to 
more directly measure the rate of depletion of surface water flow caused by groundwater 
pumping. As more information is obtained, the minimum threshold for surface water 
depletion will be revisited. 
 
Based on the hydrogeological conceptual model developed by the USGS and presented 
in Section 3, surface water outflow from Barka Slough accounts for all surface and 
groundwater outflow from the Basin that is not captured by groundwater pumping or 
evapotranspiration. Consequently, it is possible to calculate, after accounting for surface 
water inflow and outflow components downgradient of Barka Slough and upgradient of 
the Casmalia stream gage, the volume of water exiting the Basin using the Casmalia 
stream gage. As mentioned previously, the installation of a stream gage immediately 
upgradient of Barka Slough would account for the surface water inflow component into 
Barka Slough. Subtracting this value from the volume measured at the Casmalia stream 
gage would allow calculation of the groundwater discharge to surface water component 
of the groundwater budget. This value can be used to compare to previous Darcian Flux 
calculations for the Barka Slough and enhance the ability to quantify the measurement 
of the depletion of interconnected surface water. 
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Comment Response 

vegetative health” (p. 3-117). This suggests that there have not been undesirable 
results historically, including 2015. If undesirable results did not occur at the 2015 
flows, then the minimum threshold is probably too high. 

Surface water flow in Barka Slough and downgradient of Barka Slough are classified as 
perennial according to the USGS NHD. Although it is possible significant and 
unreasonable results within the Basin may not be observed until a lower flow (than the 
current MT) and potentially no flow is observed at the Casmalia stream gage, special 
status aquatic species have been reported along San Antonio Creek west of the Basin. 
The surface water depletion MT is intended to be protective of, a groundwater pumping 
induced, decrease in streamflow that could impact habitat for special status species. 
The depth to groundwater in the shallow sediments within the Slough and the existing 
GDE plant rooting depths is also not well understood. Additionally, less flow or no 
measured flow at the Casmalia stream gage could indicate there is no longer outflow 
from the Basin; resulting in a closed Basin and potential degradation of groundwater 
quality. Therefore, an MT below that selected from the baseflow analysis of the Casmalia 
(note the current MT of 0.15 cfs is the average base flow measured for 3 consecutive 
months from June to September) cannot be adequately justified until the hydrology of 
Barka Slough and the existing GDE can be further assessed. 
 
The EVI analysis was conducted to aid in the evaluation of historical and current “health” 
of Barka Slough. The planned EVI analysis will provide an indication of vegetative health 
but does not represent a full characterization of GDE conditions, including aquatic 
habitat. EVI is calculated from the proportions of visible and near-infrared sunlight 
reflected by vegetation. EVI data provide an indicator of healthy, well-watered vegetation; 
however, does not account for plant species type or change in plant species type 
(potentially due to lowering of available groundwater). No complete original biological 
analysis was conducted for the Barka Slough GDE. Following the EVI analysis discussion 
in the Section 3.2.6, the GSP states, “The Nature Conservancy guidance recommends 
that the condition of each GDE unit be inventoried and documented by describing the 
species composition, habitat condition, and other relevant information reflected in 
Worksheet 2 of the guidance (Rohde et al., 2018). TNC further states that the ecological 
condition of the GDE unit should be characterized as having a high, moderate, or low 
ecological value based on criteria provided in the TNC guidance. These tasks would likely 
rely heavily on field surveys. This additional characterization was not conducted but may 
be undertaken during GSP implementation. Until the additional characterization has 
been conducted, Barka Slough will be characterized as having high ecological value.”  

Matthew 
Scrudato 

Section 
5_Monitoring 

Networks 

   
Last thought RE DMS, What type of data will be associated with and linked to the 
water level data? Maybe this isn’t the place for this detail in the report. Will this have 
info like:date, time, accuracy, equipment used, RP used, well status (nearby pumping, 
recently pumped, cycling, rising, etc.), measurement method (steel tape, etape, etc.) 

These details are included in the DMS. The DMS is described generally in Section 5.9. 

Matthew 
Scrudato 

5.7 
   

There’s mention that the significant land subsidence didn’t occur between 2015-
2019. Are you using this period because this was a time of significant pumping, 
drought, and limited runoff? If so, possibly elaborate. 
 
Think it would be a good idea to establish a small network of benchmarks with high 
accuracy elevation as a baseline. 
 
PAGE 39 There’s mention in paragraph 1 that there’s no way to quantify the degree to 
which SW depletion has occurred. How about a baseflow analysis of both 
streamgages? There’s a big dataset for both gages. Just an idea. 
 
PAGE40 recommend transducers in 16G3, 16C2 16C4 (c wells may have that 
already), recommend installation of SERS at entry and exit of slough to at least 
determine number of days the channel is flowing. Better data set (and cheap) than a 
visit every 3 months. 

2015-2019 was used because this is the period of record for the InSAR dataset. No 
significant land subsidence has been observed over the available period of record.  
 
A network of benchmarks will be considered (including funding) and is discussed in 
Section 5.7.1. 
 
Baseflow of the Casmalia stream gage is discussed in Section 4.10. 
 
Transducers are already installed in 16G3, 16C2, and 16C4. The installation of SERS will 
be considered for improvement of the Depletion of Interconnected Surface Water 
Monitoring Network. 
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Comment Response 

Matthew 
Scrudato 

5.6.1 
   

This probably goes back to my earlier comment and my confusion with the water 
quality network. SWRCB DDW protocols from appendix D7 would relate to the 
municipal wells. The ILRP would relate to the Ag Order 3.0. If you’re also planning to 
sample additional wells, or use the USGS data (2 wells sampled annually), or sample 
from the vault wells, you’ll need to reference the first reference in the appendix from 
DWR which mentions water quality sampling and recommends following USGS 
protocols outlined in the USGS field manual. Ignore comment if there are no wells 
outside of municipal and ag order wells. 
 
PAGE32 Should we also mention the COGG survey. Preliminary results indicate quality 
issues. 

The text referred to the incorrect table (Table 5-1). The correct table is Table 5-3 and the 
text has been revised.  
 
A discussion of the COGG study is included in Section 3. 

Matthew 
Scrudato 

Section 
5_Monitoring 

Networks 

22 
  

A couple of things come to mind RE water quality. There’s reference to table 5.1 and 
the water quality well list. There’s plans to sample all these 31 wells as the QW 
network and all the wells in Figure 5.4? I’m checking to be sure that what I’m reading 
is correct. Maybe it’s the way this is written is what makes it a bit confusing to me. 
There are 50 wells in table 5.1. There’s mention of 7 municipal wells and 21 ag wells. 
What about all the baseline data from general USGS monitoring over the years? Why 
are you only referencing the 2017 sampling only? There’s quite of bit of data in 
NWIS.https://maps.waterdata.usgs.gov/mapper/nwisquery.html?URL=https://nwis.w
aterdata.usgs.gov/ca/nwis/qwdata?huc_cd=18060009&format=sitefile_output&site
file_output_format=xml&column_name=agency_cd&column_name=site_no&column
_name=station_nm&inventory_output=0&rdb_inventory_output=file&TZoutput=0&p
m_cd_compare=Greater%20than&radio_parm_cds=all_parm_cds&qw_attributes=0&
qw_sample_wide=wide&rdb_qw_attributes=0&date_format=YYYY-MM-
DD&rdb_compression=file&list_of_search_criteria=huc_cd_by_name&column_name
=site_tp_cd&column_name=dec_lat_va&column_name=dec_long_va&column_name
=agency_use_cdWe also still sample 2 wells annually in the basin.7N/33W/27G1 
and 9N/33W/2B1Any additional baseline data in the GAMA database? 

The text referred to the incorrect table (Table 5-1). The correct table is Table 5-3 and the 
text has been revised.  

Matthew 
Scrudato 

Section 
5_Monitoring 

Networks 

   
PAGE12 I located a few wells in these data gap areas. The USGS were supposed to 
add them to the quarterly samples, but only took a water quality sample. Anyway, not 
sure which wells you tried to get access to. Some that come to mind are: EAST 
UPLAND Chamberlin Property. We have a water quality sample. They may provide 
continued access for monitoring. NW UPLAND We measured and sampled a well on 
the Careaga Oil lease. They were very helpful and welcoming. What about the Stevens 
property directly north of the SACR cluster? 

The GSA will continue to request landowners participate in the Groundwater Level 
Monitoring Network by allowing access to their wells. Wells in “data gap” areas, including 
the wells you mention, will be prioritized.  

Matthew 
Scrudato 

Section 
5_Monitoring 

Networks 

12 
  

paragraph 3 provides density information and mentions this was “from various cited 
sources”. Please cite these sources in this paragraph so the reader knows where to 
look in the references. 

The well density information is from the DWR BMP which cites various sources. Because 
GSI is referencing the DWR BMP and cites the DWR BMP, the “from various sources” 
was removed from the text.  

Matthew 
Scrudato 

Section 
5_Monitoring 

Networks 

10 
  

Â RP description(s), and elevation. Sometimes there are 2 RPs.2)-Measurement 
Protocols very vague. Here are some references you may want to add and use as a 
reference: https://pubs.usgs.gov/tm/1a1/pdf/GWPD4.pdfÂ and here: 
https://pubs.usgs.gov/tm/1a1/pdf/GWPD1.pdf3)-There’s mention of QA/QC in 
measurement protocols. What does this program entail exactly? Need more 
information here. Too vague.4)-Collection underfollowing conditions paragraph should 
include stable(static) water level (which gets back to QA/QC-how do you know it’s 
static?). Also need to consider surrounding conditions. Has it been pumped recently? 
Nearby well pumping?5)-How is equipment decontaminated? Procedures are outlined 
in the USGS manual for steel and electric tapes. Chapter 3, 3.3.8.Option A with 0.1 to 
2%Liqui-nox solution. Procedure 2using 0.005% bleach. Other recommendations for 
oilhttps://pubs.usgs.gov/twri/twri9a3/final508Chap3book.pdf6)-If there’s pressure 
in well I would recommend drilling a vent hole.7)-How did you already determine that 

Additional detail and language have been added to the Groundwater Level Monitoring 
Network Protocols section.  
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Comment Response 

the RP elevation is accurate to 0.5 feet? From USGS DGPS? What about new 
additions? What equipment will be used to determine elevation? If using a cell phone 
you’ll get a much different accuracy. 

SABWD 6 6-1 
  

The bulk of Section 6 appropriately refers to management actions of the GSA. 
However, the introduction on Page 6-1 refers to a portfolio of management actions 
developed by SABWD and LACSD that could be implemented as part of the GSP. The 
District wishes to clarify that no such portfolio exists, at least as to the SABWD, and 
we ask that this reference be stricken from the GSP. 

The GSP has been revised to address this comment 

SAB BOD 6 
   

Include hoop house recharge concept in the list of projects.  The GSP has been revised to address this comment. An additional project has been 
added to the Tier 4 Non-Priority Projects, entitled “SABGSA to provide Technical 
Assistance and Financial Incentives for High Tunnel (“Hoop Houses” Rainwater 
Harvesting Projects for Supplemental Irrigation Water Supplies and / or Groundwater 
Recharge Projects” 

SAB BOD 
    

Mention use of vegetative swales for enhancing recharge. This concept is being 
studied by Dr. Andy Fisher at UCSC. Perhaps this is an add on to our discussion about 
distributed recharge. 

After review of the work that Dr. Andy Fisher has been working on and that has been 
reported in the literature, GSI believes that the use of vegetative swales for enhancing 
recharge is sufficiently covered in the discussion of the Tier 3 Priority Project DSW-MAR 
Basins (In-Channel and Off-Stream Basins) 

SAB BOD 
    

Add statement to ES and elsewhere in the PMA section that diminimus users will not 
be affected, have to have a meter, or pay an extraction fee. 

The GSP has been revised to address this comment. A sentence has been added in 
Section 6.4 which states “De minimus pumpers will not be metered and will not be 
required to pay an extraction-related pumping fee.” 

Bryan Bondy 6 
   

The projects and management actions described in this section appear to be 
reasonable. 
Other projects that may be worth investigating or considering include: 
 
a. Bedrock wells – consideration could be given to pumping and treating 
groundwater from bedrock formations to create an alternative water supply. 
 
b. Oilfield-produced water – consideration could be given to working with the 
owners of the active oil production wells surrounding the basin to evaluate the 
feasibility of treating and using oilfield-produced water for irrigation. 
 
c. Water exchanges – consideration could be given to funding local water projects in 
other regions in exchange for State Water Project allocation. 

The GSP has been revised to address this comment. An additional project has been 
added to the Rier 4 Non-Priority Projects, entitled “Additional Projects for Potential 
Future Consideration by SABGSA “  

Bryan Bondy 
   

6-1 Header row - Groundwater Dependent Ecosystems is not a sustainability indicator 
identified in SGMA. 

The Header in Table 6-1 was revised to reflect the MO to read Depletion of 
Interconnected Surface Water  

Bryan Bondy 6.9 
   

Tier 2 Management Action 7 – Voluntary Agricultural Crop Fallowing Programs: 
It is noted that voluntary fallowing would likely only occur if a cap-and-trade system is 
in place (i.e., the proposed “Base Pumping Allocation” and “Groundwater Extraction 
Credit Marketing and Trading Program”). Therefore, it is suggested that this 
dependency be noted in the description of the management action. It is also noted 
that the program may potentially be enhanced (or a separate program could be 
implemented, 
depending on who it is framed) by the having the GSA lease or purchase agricultural 
land for fallowing. The GSA could use fees to lease/purchase the lands, if necessary 
or desired. The GSA could also consider purchasing groundwater extraction credits. 

The GSP has been revised to address this comment. A sentence has been added in 
Section 6.9 which states, “The Voluntary Agricultural Crop Fallowing Programs will be 
developed in parallel to the Groundwater BPA and the GEC Marketing and Trading 
Programs (see Management Actions 5 and 6 in Sections 6.7 and 6.8, respectively). It is 
also noted that the Voluntary Fallowing Program may potentially be enhanced, or a 
separate program could be implemented, which may provide for GSA to lease or 
purchase agricultural land for fallowing. The GSA could use fees generated through the 
Groundwater Pumping Fee Program to lease/purchase the lands to be fallowed, if 
necessary or deemed desirable by the GSA. Additionally, the GSA may also consider 
purchasing groundwater extraction credits.  

SAB BOD 7 
   

We need to revise our discussion about funding options. Jessica Diaz will help us. 
Need to 
better explain that the Water District raises money but has no responsibility for 
implementation. The per acre charge the District collects covers administration but 
grants and an extraction fee will have to cover MAs. 

There is no reference in Section 7 GSP Implementation with regard to funding 
obligations or responsibilities on the part of the Water District. 
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Comment Response 

Tiffany Abeloe General 
   

I believe the last 2 SABGSA meetings were recorded, but I am unable to find the 
recordings. I understand there is a desire to increase efforts for stakeholder 
communication yet I can’t find much of anything. The only minutes I found were for 
the SABWD meetings. Am I missing something somewhere or are there no minutes or 
recordings available for the GSA? 

The agenda, minutes and presentations are available on the San Antonio Basin 
Groundwater Sustainability Agency, sanantoniobasingsa.org. They can be found by 
viewing past events or found on the calendar under the respective meeting date.  

Samantha 
Arthur 
(Audubon 
Society) 

 
   

Hello, I am writing on behalf of Audubon California, Clean Water Action, Clean Water 
Fund, Local Government Commission, The Nature Conservancy, and Union of 
Concerned Scientists with the attached comments on the draft Groundwater 
Sustainability Plan for this basin. Please refer to this updated comment letter as 
opposed to the previous comment submitted, which included an incorrect 
attachment. We know that SGMA plan development and implementation is a major 
undertaking, and we want every basin to be successful. We would be happy to meet 
with you to discuss our evaluation as you finalize your Plan for submittal to DWR. Feel 
free to contact us at ngos.sgma@gmail.com for more information or to schedule a 
conversation. Sincerely, Samantha Arthur Working Lands Program Director Audubon 
California 

No response to this comment is warranted. A copy of the comment letter dated October 
31, 2021 is included as an attachment. 

Samantha 
Arthur 
(Audubon 
Society) 

 
   

1. Consideration of Beneficial Uses and Users in GSP development 
 
Consideration of beneficial uses and users in GSP development is contingent upon 
adequate identification and engagement of the appropriate stakeholders. The (A) 
identification, (B) engagement, and (C) consideration of disadvantaged communities, 
drinking water users, tribes, 1 groundwater dependent ecosystems, streams, 
wetlands, and freshwater species are essential for ensuring the GSP 
integrates existing state policies on the Human Right to Water and the Public Trust 
Doctrine. 
 
A. Identification of Key Beneficial Uses and Users 
 
Disadvantaged Communities and Drinking Water Users 
The identification of Disadvantaged Communities (DACs) and drinking water users is 
insufficient. We note the following deficiencies with the identification of these key 
beneficial users. 
 
- The GSP fails to identify and map the locations of DACs and describe the size of 
each DAC population within the basin. 
 
- While the plan provides a density map of domestic wells in the basin (Figure 2-4), 
the GSP fails to provide depth of these wells (such as minimum well depth, average 
well depth, or depth range) within the basin. 
 
- The GSP fails to identify the population dependent on groundwater as their source of 
drinking water in the basin. Specifics are not provided on how much each DAC 
community relies on a particular water supply (e.g., what percentage is supplied by 
groundwater). 
 
These missing elements are required for the GSA to fully understand the specific 
interests and water demands of these beneficial users, and to support the 
consideration of beneficial users in the development of sustainable management 
criteria and selection of projects and management actions. 
 
RECOMMENDATIONS 
- Map the locations of DACs and provide the population of each identified DAC. The 

No disadvantaged communities (DACs) were identified within the Basin, based on 
several datasets (refer to the IRWMP (Dudek, 2019); California Air Resources Board’s 
(CARB) California Climate Investments (CCI) Priority Populations online mapping tool; 
California Office of Environmental Health Hazard Assessment’s CalEnviroScreen online 
mapping tool of Senate Bill 535 DACs; and DWR’s DACs online mapping tool using 2018 
data at the places and tracts scale). 
 
Figure 3-26 Well Impact Analysis for Domestic Wells includes all domestic wells within 
the Basin with usable location and well construction data (specifically depth to top of 
screen) compared to Fall 2018 groundwater levels. Figure 3-23 shows how many wells, 
by type, are anticipated to be impacted (groundwater levels reaching top of screen) as 
groundwater levels drop incrementally from Fall 2018 levels.  
 
Average depths of wells, by well type, included in the well impact analysis has been 
included in Section 3.2.1.3.  
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Comment Response 

DWR DAC mapping tool can be used for this purpose.2 Identify the sources of drinking 
water for DACs, including an estimate of how many people rely on groundwater (e.g., 
domestic wells, state small water systems, and public water systems). 
 
- Include a map showing domestic well locations and average well depth across the 
basin. 

Samantha 
Arthur 
(Audubon 
Society) 

    
A. Identification of Key Beneficial Uses and Users (Cont.) 
 
Interconnected Surface Waters 
The identification of Interconnected Surface Waters (ISWs) is insufficient, due to lack 
of supporting information provided for the ISW analysis. The GSP presents a 
conceptual representation of gaining and losing streams (Figure 3-52. Gaining and 
Losing Streams). The GSP also presents a map (Figure 3-53. Stream Classification) of 
the basin’s stream reaches, as 
classified by the USGS National Hydrography Dataset (NHD), with labels `Intermittent’ 
and ‘Perennial’. 
 
The GSP states (p. 3-102): “Figure 3-53 is a stream classification map of the Basin as 
defined by the USGS NHD (USGS, 2020b). Based on the USGS NHD, all the streams in 
the Basin are classified as intermittent and likely to be losing streams. The stream 
channels located in Barka Slough are classified as perennial and likely to be gaining 
streams.” The GSP continues (p. 3-103): “Interconnected surface water and 
groundwater within the Paso Robles Formation and 
Careaga Sand is indicated by the Barka Slough and perennial classification of 
streams in that area.” With these two statements, the GSP implies that 
interconnected reaches are defined by perennial conditions. However, this is an 
incorrect conclusion. Note the regulations [23 CCR §351(o)] define ISW as “surface 
water that is hydraulically connected at any point by a continuous saturated zone to 
the underlying aquifer and the overlying surface water is not completely 
depleted”. “At any point” has both a spatial and temporal component. Even short 
durations of interconnections of groundwater and surface water can be crucial for 
surface water flow and supporting environmental users of groundwater and surface 
water. 
 
Using seasonal groundwater elevation data over multiple water year types is an 
essential component of identifying ISWs. The GSP does not present or analyze depth 
to groundwater data when identifying ISWs in the basin. 
 
RECOMMENDATIONS 
- Provide a map showing all the stream reaches in the basin, with reaches clearly 
labeled as interconnected or disconnected. Consider any segments with data gaps as 
potential ISWs and clearly mark them as such on maps provided in the GSP. 
 
- Provide depth-to-groundwater contour maps using the best practices presented in 
Attachment D, to aid in the determination of ISWs. Specifically, ensure that the first 
step is contouring groundwater elevations, and then subtracting this layer from land 
surface elevations from a digital elevation model (DEM) to estimate depth to 
groundwater contours across the landscape. This will provide accurate contours of 
depth-to-groundwater along streams and other land surface depressions where GDEs 
are commonly found. 
 
- Use seasonal data over multiple water year types to capture the variability in 
environmental conditions inherent in California’s climate, when mapping ISWs. We 

Figure 3-53 provides all stream reaches in the Basin and classification.  
 
The analysis described in Section 3.2.6 that identifies groundwater dependent 
ecosystems refers to the period described by the SGMA Emergency Regulations 
[§354.16(g)]: “including data from January 1, 2015, to current conditions.” The choice of 
the period selected is described to be a relatively dry year. As noted in that section 3.2.6: 
groundwater elevations are generally the highest in the spring, following recharge from 
winter rains. Spring-time groundwater elevations in 2015, a relatively dry year, are 
considered representative of average modern conditions as measured throughout the 
spring-summer months, during the period of maximum annual evapotranspiration. It also 
represents the period when SGMA was enacted; interconnected surface water observed 
after January 2015 are subject to evaluation under SGMA. 
 
No interconnected surface water (as defined by SGMA, “the surface water that is 
hydraulically connected at any point by a continuous saturated zone to the underlying 
aquifer, and the overlying surface water is not completely depleted.”) was identified 
elsewhere in the Basin using this analysis. As stated in the comment, the regulations 
state that surface water that is hydraulically connected to groundwater requires a 
continuous saturated zone between the surface water and groundwater systems be 
present at any point. The intermittent ephemeral portions of San Antonio Creek and 
tributaries do not have a continuous saturated zone between the surface water and 
groundwater system. In these areas, rainfall that percolates through the stream bed 
does not form a continuous saturated zone. Groundwater elevation contours included 
shallow and nested observation well sets across the Basin. Groundwater level contours 
for the underlying Paso Robles Formation show substantial separation between the 
stream bed and the saturated portion of the aquifer. Nested wells also show that the 
flow is downward until the Paso Robles Formation and Careaga Sand discharges to the 
surface at Barka Slough.  
 
The identification of interconnected surface water and groundwater dependent 
ecosystems is directly related. These two analyses and the review of the hydrogeological 
conceptual model, developed by the USGS and presented in Section 3.1, adequately 
identify interconnected surface water within the Basin since enactment of SGMA.  
 
The hydrogeological conceptual model and groundwater conditions will be updated as 
new data become available at a minimum of once every 5-years during the GSP interim 
review periods. 
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Comment Response 

recommend the 10-year pre-SGMA baseline period of 2005 to 2015. 
 
- Reconcile ISW data gaps with specific measures (shallow monitoring wells, stream 
gauges, and nested/clustered wells) along surface water features in the Monitoring 
Network section of the GSP. 

Samantha 
Arthur 
(Audubon 
Society) 

    
A. Identification of Key Beneficial Uses and Users (Cont.) 
 
Groundwater Dependent Ecosystems 
The identification of Groundwater Dependent Ecosystems (GDEs) is insufficient. The 
GSP took initial steps to identify and map GDEs using the Natural Communities 
Commonly Associated with Groundwater dataset (NC dataset). However, insufficient 
groundwater data was used to characterize groundwater conditions in the basin’s 
GDEs. The GSP states (3-90): “Contoured groundwater elevation data for spring 2015 
were used to determine areas where the Natural Communities polygons were within 
30 feet depth to groundwater. Spring 2015 groundwater elevations were chosen for 
this analysis because this marked a period of the greatest recent data availability. 
These data are considered representative of average spring-summer conditions within 
the last 5 years.” We recommend using groundwater data from multiple seasons and 
water year types to determine the range of depth to groundwater around NC dataset 
polygons. Using seasonal groundwater elevation data over multiple water year types is 
an essential component of identifying GDEs and is necessary to capture the variability 
in environmental conditions inherent in California’s climate. 
 
We commend the GSA for including an inventory of flora and fauna species in the 
basin’s GDEs. Section 3.2.6.1 presents a discussion of potential GDE vegetation 
classifications and their acreage, and each of these GDE units is mapped individually 
on Figure 3-10 (Natural Communities Commonly Associated with Groundwater 
Dataset). Table 3-9 presents the plants and their rooting depths likely present in 
Barka Slough. Table 3-12 presents the special-status species that may be located 
within the basin, which are further discussed in the GSP text and mapped on Figure 3-
57 (Special-Status Species Critical Habitat). 
 
Within Section 3.2.6.1 (Identification of Potential GDEs), the GSP states that the 
maximum rooting depth of Valley Oak (Quercus lobata) is 80 feet. However, this 
deeper rooting depth was not used when verifying whether Valley Oak polygons from 
the NC Dataset are supported by groundwater. Figure 3-10 shows acreage of Valley 
Oak polygons across the basin in areas covered by the > 30 ft depth to water area 
mapped on Figure 3-55. Of the 495 acres of Valley Oak mapped on Figure 3-10, no 
acreage is retained as a potential GDE in the GSP. 
 
RECOMMENDATIONS 
- Refer to Attachment D of this letter for best practices for using local groundwater 
data to verify whether polygons in the NC Dataset are supported by groundwater in an 
aquifer. If insufficient data are available to describe groundwater conditions within or 
near polygons from the NC dataset, include those polygons as “Potential GDEs” in the 
GSP until data gaps are reconciled in the monitoring network. 
 
- Use depth-to-groundwater data from multiple seasons and water year types (e.g., 
wet, dry, average, drought) to determine the range of depth to groundwater around 
NC dataset polygons. We recommend that a pre-SGMA baseline period (10 years from 
2005 to 2015) be established to characterize groundwater conditions over multiple 
water year types. 

The analysis described in Section 3.2.6 refers to the period described by the SGMA 
Emergency Regulations included in the blue box at the beginning of that section 
[§354.16(g)]: “including data from January 1, 2015, to current conditions.” The choice of 
the period selected is described to be a relatively dry year.  
 
As noted in that section: groundwater elevations are generally the highest in the spring, 
following recharge from winter rains. Spring-time groundwater elevations in 2015, a 
relatively dry year, are considered representative of average modern conditions as 
measured throughout the spring-summer months, during the period of maximum annual 
evapotranspiration. It also represents the period when SGMA was enacted; GDEs 
observed after January 2015 are subject to evaluation under SGMA. 
 
The comment requests preparation of depth to groundwater maps. This is unnecessary 
because groundwater elevation contour maps were prepared and compared to ground 
surface elevations to derive the locations where the water table is within 30 feet of land 
surface. Using this analysis, depth to groundwater in areas where populations of Valley 
Oak were identified were greater than 100 feet based on the Spring 2015 groundwater 
elevations.  
 
Thank you for the additional data sources. Published TNC guidance literature was used 
for identifying GDEs within the Basin and is described in Section 3.2.6. The 
hydrogeological conceptual model and groundwater conditions will be updated as new 
data become available at a minimum of once every 5-years during the GSP interim 
review periods. 
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- Provide depth-to-groundwater contour maps, noting the best practices presented in 
Attachment D. Specifically, ensure that the first step is contouring groundwater 
elevations, and then subtracting this layer from land surface elevations from a digital 
elevation model (DEM) to estimate depth-to-groundwater contours across the 
landscape. The GSP maps the 30-foot groundwater depth contour on Figure 3-55, 
showing two areas (<= 30 ft Depth To Water and > 30 ft Depth To Water). However, 
full depth to groundwater contours are needed to evaluate the valley oak NC dataset 
polygons. 
 
- Re-evaluate the 495 acres of valley oak present in the basin. Refer to Attachment B 
for more information on TNC’s plant rooting depth database. Deeper thresholds are 
necessary for plants that have reported maximum root depths that exceed the 
averaged 30-ft threshold, such as valley oak (Quercus lobata). We recommend that 
the reported max rooting depth for these deeper-rooted plants be used. For example, 
a depth-to-groundwater threshold of 80 feet should be used instead of the 30-ft 
threshold, when verifying whether valley oak polygons from the NC Dataset are 
connected to groundwater. It is important to emphasize that actual rooting depth data 
are limited and will depend on the plant species and site-specific conditions such as 
soil and aquifer types, and availability to other water sources. 

Samantha 
Arthur 
(Audubon 
Society) 

    
A. Identification of Key Beneficial Uses and Users (Cont.) 
 
Native Vegetation and Managed Wetlands 
Native vegetation and managed wetlands are water use sectors that are required to 
be included in the water budget. , The integration of native vegetation into the water 
budget 3 4 is sufficient. We commend the GSA for including the groundwater 
demands of this ecosystem in the historical, current and projected water budgets. 
Managed wetlands are not mentioned in the GSP, so it is not known whether or not 
they are present in the basin. 
 
RECOMMENDATION 
- State whether or not there are managed wetlands in the basin. If there are, ensure 
that their groundwater demands are included as separate line items in the historical, 
current, and projected water budgets. 

No managed wetlands have been identified in the Basin. See additional text added to 
Section 2.2.1 and 2.3.1. 
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Samantha 
Arthur 
(Audubon 
Society) 

    
B. Engaging Stakeholders 
 
Stakeholder Engagement During GSP Development 
Stakeholder engagement during GSP development is insufficient. SGMA’s 
requirement for public notice and engagement of stakeholders is not fully met by the 
description in the Communication and Engagement Plan (Appendix C).5 
 
The Communication and Engagement Plan describes engagement with environmental 
stakeholders during the GSP development process through the inclusion of an 
environmental representative on the GSA Advisory Committee. However, we note the 
following deficiencies with the overall stakeholder engagement process: 
 
- The opportunities for public involvement are described in very general terms. They 
include public notices, meetings, and workshops. No specific outreach was described 
for DACs and drinking water users. DACs were mentioned once in the initial list of 
stakeholders and interested parties within the basin, but were not otherwise 
mentioned in the GSP. 
 
- The plan does not include a plan for continual opportunities for engagement through 
the implementation phase of the GSP for any stakeholders, including DACs, domestic 
well owners, and environmental stakeholders. 
 
RECOMMENDATIONS 
- In the Communication and Engagement Plan, describe active and targeted outreach 
to engage DAC members, drinking water users, and environmental stakeholders 
through the GSP development and implementation phases. Refer to Attachment B for 
specific recommendations on how to actively engage stakeholders during all phases 
of the GSP process. 
 
- Describe efforts to consult and engage with DACs and domestic well owners within 
the basin. 
 
- Utilize DWR’s tribal engagement guidance to comprehensively address all tribes and 
tribal interests in the basin within the GSP. 

No disadvantaged communities (DACs) were identified within the Basin, based on 
several datasets (refer to the IRWMP (Dudek, 2019); California Air Resources Board’s 
(CARB) California Climate Investments (CCI) Priority Populations online mapping tool; 
California Office of Environmental Health Hazard Assessment’s CalEnviroScreen online 
mapping tool of Senate Bill 535 DACs; and DWR’s DACs online mapping tool using 2018 
data at the places and tracts scale). The outreach has been conducted in accordance 
with the Communication and Engagement Plan, which included outreach to the entire 
Basin. 
 
No federally recognized tribes were identified within the Basin, therefore no special 
outreach efforts were warranted.  
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Samantha 
Arthur 
(Audubon 
Society) 

    
C. Considering Beneficial Uses and Users When Establishing Sustainable 
Management Criteria and Analyzing Impacts on Beneficial Uses and Users 
The consideration of beneficial uses and users when establishing sustainable 
management criteria (SMC) is insufficient. The consideration of potential impacts on 
all beneficial users of groundwater in the basin 
are required when defining undesirable results and establishing minimum 
thresholds.7,8,9 
 
Disadvantaged Communities and Drinking Water Users 
For chronic lowering of groundwater levels, the GSP presents a well impact analysis in 
Section 3.2.1.3. The GSP states (p. 3-50): “Fall 2018 groundwater elevations 
measured in basin monitoring wells were used to assess how many wells have static 
water levels that are below the top of screen elevation as of that date and how many 
would be below top of screen if groundwater levels were lower. The results of the 
analysis presented on Figure 3-23 indicate that groundwater water elevations in fall 
2018 were below top of screen in 20 percent of domestic wells and 12 percent of 
agricultural wells in the Basin.” 
 
Minimum thresholds for groundwater levels are set at 25 feet below fall 2018 water 
levels. The GSP states (p. 4-15): “The analysis indicates that water levels declining 25 
feet below fall 2018 water levels do not result in a substantial increase in the number 
of wells affected by this condition. If water levels continue to decline, the analysis 
indicates well owners could observe some depletion of supply. Based on this analysis, 
stakeholders in the Basin believe that setting the minimum threshold for water levels 
at 25 feet below fall 2018 water levels will not result in depletion of supply or 
undesirable results. Setting the minimum threshold at this level allows time for 
project and management actions to be implemented before minimum thresholds are 
reached. The well impact analysis presented in Section 3.2 indicates that the majority 
of the agricultural and domestic wells can tolerate additional groundwater level 
decline without experiencing undesirable results.” Despite this well impact analysis, 
the GSP does not sufficiently describe whether minimum thresholds are consistent 
with California’s Human Right to Water policy and will avoid significant and 
unreasonable loss of drinking water, especially given the absence of a domestic well 
mitigation plan in the GSP.10 
 
Furthermore, undesirable results are characterized by groundwater levels dropping 
below the minimum threshold after periods of average and above-average 
precipitation in 50 percent of representative wells for two consecutive years. Using 
50% as the threshold suggests that minimum thresholds reached during dry years or 
periods of drought will not result in an undesirable result. This is problematic since 
the GSP is failing to manage the basin in such a way that strives to minimize 
significant adverse impacts to beneficial users, which are often felt greatest in below-
average, dry, and drought years. 
 
In addition, the GSP does not sufficiently describe or analyze direct or indirect impacts 
on DACs when defining undesirable results, nor does it describe how the existing 
groundwater level minimum thresholds will avoid significant and unreasonable 
impacts to DACs and domestic well users beyond 2015 and be consistent with 
Human Right to Water policy.10  
 
For degraded water quality, the GSP presents water quality standards for constituents 
of concern (COCs) in Table 4-3. The GSP establishes minimum thresholds pertaining 
to salts and nutrients as follows (p. 4-34): “The WQOs presented in Table 4-3 are the 

The well impact analysis presents a part of the rationale for the setting of minimum 
thresholds and measurable objectives to Avoid Chronic Lowering of Groundwater Levels 
for all well users in the Basin, including agricultural, municipal wells, and domestic wells 
in Section 4.5.2 in the Plan. This analysis, described in detail in Section 3.2.1.3, was 
conducted over several months in development of the Plan with multiple public meetings 
to set the MTs and MOs with the input of the GSA and public in protection of all well 
users. 
 
No disadvantaged communities (DACs) were identified within the Basin, based on 
several datasets (refer to the IRWMP (Dudek, 2019); California Air Resources Board’s 
(CARB) California Climate Investments (CCI) Priority Populations online mapping tool; 
California Office of Environmental Health Hazard Assessment’s CalEnviroScreen online 
mapping tool of Senate Bill 535 DACs; and DWR’s DACs online mapping tool using 2018 
data at the places and tracts scale). 
 
As discussed in Section 4.5.2: 
There was considerable debate among stakeholders about how much depletion of 
supply could result from water levels falling below the top of screen. Municipal, 
agricultural, and domestic wells have different sensitivities to this condition and will 
experience depletion of supply differently. The methodology and results of this analysis 
were discussed with stakeholders and ultimately accepted by the GSA Committee as the 
basis for establishing undesirable results and minimum thresholds.  
 
Furthermore: Domestic well owners and local municipalities cannot easily respond to a 
reduction in supply, particularly during extended dry periods, and would have to absorb 
substantial cost if wells had to be deepened. The GSA decided to not allow water levels 
in municipal wells to drop below the top of screen if possible. Local agricultural interests 
were less concerned about water levels falling below top of screen because they have 
not observed undesirable results or depletion of supply and so wanted to set the 
minimum thresholds deeper. The selected MT does not result in a significant increase in 
the number of domestic wells that would experience water levels falling below top of 
screen; thus, we believe the MT for water levels is adequately protective of domestic 
wells. 
 
Minimum threshold and undesirable results for the Degraded Groundwater Quality 
Sustainability Indicator have been set in accordance with Federal and State Drinking 
Water MCLs and SMCLs as well as the Water Quality Control Plan for the Central Coastal 
Basin developed by the Central Coast Regional Water Quality Control Plan and the 
California Environmental Protection Agency. The GSA however, has no authority 
regarding regulation of regulated contaminants and therefore those constituents will 
continue to be regulated by state agencies such as the Regional Water Quality Control 
Board and the Department of Toxic Substances Control. The GSA will coordinate with 
these agencies should contamination be identified in the future. 
 
Effects of sustainable management criteria for the Degraded Groundwater Quality 
Sustainability Indicator is included in Section 4.8.2.5.  
 
Table 4-3 presents water quality standards for selected constituents of concern. Table 3-
5 presents historical water quality data and associated MCLs, SMCLs, and Water Quality 
Objectives. Per SGMA, groundwater conditions, including groundwater quality, occurring 
prior to 2015 are not required to be restored. Therefore, based on available groundwater 
quality data, the water quality data presented in Figures 3-33 through 3-46 is considered 
ambient and indicate the distribution of constituent concentrations.  
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minimum thresholds for TDS, chloride, sulfate, boron, sodium, and nitrate as 
measured by SWRCB ILRP and DDW programs in 20 percent of wells monitored. In 
cases where the ambient (prior to January 2015) water quality exceeds the WQO, the 
minimum threshold concentration is 110 percent of the ambient water quality in 20 
percent of the wells.” The GSP does not, however, state which COCs have ambient 
concentrations that exceed the WQO, or provide a summary table of the resulting 
minimum thresholds. 
 
The GSP states (p. 4-32): “No minimum thresholds have been established for 
contaminants because state regulatory agencies, including the RWQCB and the 
Department of Toxic Substances Control, have the responsibility and authority to 
regulate and direct actions that address contamination.” However, SMC should be 
established for all COCs in the basin that may be impacted by groundwater use 
and/or management, in addition to coordinating with water quality regulatory 
programs.  
 
The GSP only includes a very general discussion of impacts on drinking water users 
when defining undesirable results and evaluating the impacts of proposed minimum 
thresholds. The GSP does not, however, mention or discuss direct and indirect 
impacts on DACs or drinking water users when defining undesirable results for 
degraded water quality, nor does it evaluate the cumulative or indirect impacts of 
proposed minimum thresholds on DACs or drinking water users. 
 
RECOMMENDATIONS 
Chronic Lowering of Groundwater Levels 
- Describe direct and indirect impacts on drinking water users and DACs when 
describing undesirable results and defining minimum thresholds for chronic lowering 
of groundwater levels. 
 
Degraded Water Quality 
- Describe direct and indirect impacts on drinking water users and DACs when 
defining undesirable results for degraded water quality. For specific guidance on how 
to consider these users, refer to “Guide to Protecting Water Quality Under the 
Sustainable Groundwater Management Act.”11 
 
- Evaluate the cumulative or indirect impacts of proposed minimum thresholds for 
degraded water quality on drinking water users and DACs. 
 
- In Table 4-3 (Water Quality Standards for Selected Constituents of Concern), 
compare WQOs, MCLs, and ambient (prior to January 2015) water quality 
concentrations. Present the final minimum threshold for each COC. 
 
- Set minimum thresholds and measurable objectives for all water quality constituents 
within the basin that can be impacted and/or exacerbated as a result of groundwater 
use or groundwater management. Ensure they align with drinking water standards.12 

 
Projects and Management Actions (see Section 6) implemented by the GSA that have 
the potential to impact groundwater quality will go through an evaluation and planning 
process prior to implementation. The actions will be monitored regarding surface and 
groundwater conditions as well as be subject to the Basin’s sustainable management 
criteria for all sustainability indicators.  
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C. Considering Beneficial Uses and Users When Establishing Sustainable 
Management Criteria and Analyzing Impacts on Beneficial Uses and Users (cont.) 
 
Groundwater Dependent Ecosystems and Interconnected Surface Waters 
When defining undesirable results for chronic lowering of groundwater levels, the GSP 
briefly mentions impacts to GDEs in the Barka Slough area. However, these impacts 
are not described or analyzed. This is problematic because without identifying 
potential impacts on GDEs, groundwater level minimum thresholds may compromise 
these environmental beneficial users. Furthermore, our comments above in the GDE 
section note that insufficient shallow groundwater data was used to verify the NC 
dataset polygons and deeper rooting depths of valley oak were not considered. After 
re-analyzing GDEs based on our comments above, consider potential impacts to GDEs 
for the chronic lowering of groundwater levels sustainability indicator. 
 
The GSP recognizes data gaps with respect to the interconnected surface water SMC. 
For the Barka Slough area, the GSP states (p. 4-54): “Without an improved 
understanding of the slough water budget, it is not possible at this time to confidently 
establish a minimum threshold for depletion of interconnected surface water. Until 
more is known about the relationship between groundwater and surface water in the 
vicinity of the Slough and depletion can be quantified and monitored, an interim 
minimum threshold, based on the best available information, focuses on avoiding 
depletion and maintaining surface water and groundwater flow entering and leaving 
the Slough.” The minimum threshold is 0.15 cfs of surface water flow measured at 
the Casmalia stream gage west of the Slough, selected based on the analysis of 
historical base flow at the Casmalia stream gage (Figure 4-2). However, no analysis or 
discussion is presented to describe how the SMC will affect GDEs, or the impact of 
this minimum threshold on GDEs in the basin. Furthermore, the GSP makes no 
attempt to evaluate the impacts of the proposed minimum threshold on 
environmental beneficial users of surface water. The GSP does not explain how the 
chosen minimum thresholds and measurable objectives avoid significant and 
unreasonable effects on surface water beneficial users in the basin, such as 
increased mortality and inability to perform key life processes (e.g., reproduction, 
migration). 
 
The GSP also recognizes data gaps with respect to ISW in the Las Flores watershed 
and northeast of Los Alamos on Price Ranch. The GSP states (p. 4-48): “Until flow of 
groundwater is better understood in these areas, meaningful SMCs related to 
interconnected surface water and supporting associated GDEs cannot be developed. 
If analysis of these areas indicates interconnected surface water with the Paso Robles 
Formation or the Careaga Sand, SMCs will be developed pursuant to avoid 
undesirable results as described below.” As noted above in the ISW section of this 
letter, the GSP did not utilize groundwater elevation data to identify ISWs in the basin. 
Therefore, in addition to the data gap areas noted above (i.e., Las Flores watershed 
and northeast of Los Alamos on Price Ranch), additional analyses may be required to 
develop depletion of interconnected surface water SMC after further identification of 
ISWs based on groundwater elevation data. 
 
RECOMMENDATIONS 
- Define chronic lowering of groundwater SMC directly for environmental beneficial 
users of groundwater. When defining undesirable results for chronic lowering of 
groundwater levels, provide specifics on what biological responses (e.g., extent of 
habitat, growth, recruitment rates) would best characterize a significant and 
unreasonable impact on GDEs. Undesirable results to environmental users occur 
when ‘significant and unreasonable’ effects on beneficial users are caused by one of 
the sustainability indicators (i.e., chronic lowering of groundwater levels, degraded 
water quality, or depletion of interconnected surface water). Thus, potential impacts 
on environmental beneficial uses and users need to be considered when defining 

The groundwater dependent analysis described in Section 3.2.6 refers to the period 
described by the SGMA Emergency Regulations included in the blue box at the beginning 
of that section [§354.16(g)]: “including data from January 1, 2015, to current 
conditions.” The choice of the period selected is described to be a relatively dry year.  
 
As noted in that section: groundwater elevations are generally the highest in the spring, 
following recharge from winter rains. Spring-time groundwater elevations in 2015, a 
relatively dry year, are considered representative of average modern conditions as 
measured throughout the spring-summer months, during the period of maximum annual 
evapotranspiration. It also represents the period when SGMA was enacted; GDEs 
observed after January 2015 are subject to evaluation under SGMA. 
 
Depth to groundwater in areas where populations of Valley Oak were indicated were 
greater than 100 feet based on the Spring 2015 groundwater elevations.  
 
Effects of sustainable management criteria for the Depletion of Interconnected Surface 
Water Sustainability Indicator is included in Section 4.10.2.3. 
 
The GSP states the need for additional analysis of Barka Slough and actions are 
described in Section 6. An EVI analysis of Barka Slough was completed and described in 
Section 3.2.6. No original and complete biological assessment has been completed on 
the Slough. Consequently, other than satellite-based data such as EVI and ET, 
measurable changes regarding existing species populations within the Slough is 
impossible to evaluate. The minimum threshold at the downgradient Casmalia stream 
gage of 0.15 cfs is representative of baseflow conditions since SGMA enactment in 
2015 and, based on the EVI analysis, adequate to support existing GDE conditions in 
Barka Slough. This flow rate ensures that there is water in the slough to support GDEs. 
This MT may be revised as additional data regarding the slough water budget is obtained 
and the character of this GDE is further evaluated as discussed in Section 6 projects and 
management actions. 
 
Groundwater elevation data was used evaluate GDEs in the Basin (see Section 3.2.6 for 
description of the analysis). Based on the analysis depth to groundwater in the location 
of the potential GDE located in Las Flores watershed was greater than 30 feet. However, 
based on stakeholder feedback, field observations, satellite imagery, and reported 
artesian conditions in this area, the Plan states, similar to Barka Slough, that further 
analysis is needed to better understand the hydrology and plant species in this area. 
Actions to do so are included in Section 6. Additionally, unlike Barka Slough, a 
downgradient stream gage with an adequate historical period of record is not available. 
Therefore, it is not well understood how historical changes in groundwater levels have 
impacted the potential discharge rates. Until further analysis can be completed 
(including determination of potential groundwater source), meaningful sustainable 
management criteria for the potential GDE cannot be established.  
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undesirable results in the basin. Defining undesirable results is the crucial first step 
13 before the minimum thresholds can be determined.14 
 
- When defining undesirable results for depletion of interconnected surface water, 
include a description of potential impacts on instream habitats within ISWs when 
minimum thresholds in the basin are reached.15 The GSP should confirm that 
minimum thresholds for ISWs avoid adverse impacts on both environmental 
beneficial users of groundwater and surface water as these environmental users 
could be left unprotected by the GSP. These recommendations apply especially to 
environmental beneficial users that are already protected under pre-existing state or 
federal law.6,16 
 
- When establishing SMC for the basin, consider that the SGMA statute [Water Code 
§10727.4(l)] specifically calls out that GSPs shall include “impacts on groundwater 
dependent ecosystems”. 

Samantha 
Arthur 
(Audubon 
Society) 

    
2. Climate Change 
 
The SGMA statute identifies climate change as a significant threat to groundwater 
resources and one that must be examined and incorporated in the GSPs. The GSP 
Regulations require integration of climate change into the projected water budget to 
ensure that projects and management actions sufficiently account for the range of 
potential climate futures 17. The effects of climate change will intensify the impacts 
of water stress on GDEs, making available shallow groundwater resources especially 
critical to their survival. Condon et al. (2020) shows that GDEs are more likely to 
succumb to water stress and rely more on groundwater during times of drought.18 
When shallow groundwater is unavailable, riparian forests can die off and key life 
processes (e.g., migration and spawning) for aquatic organisms, such as steelhead, 
can be impeded. 
 
The integration of climate change into the projected water budget is insufficient. The 
GSP incorporates climate change into the projected water budget using DWR change 
factors for 2030 and 2070. However, the plan does not consider multiple climate 
scenarios (e.g., the 2070 extremely wet and extremely dry climate scenarios) in the 
projected water budget. The GSP should clearly and transparently incorporate the 
extremely wet and dry scenarios provided by DWR into projected water budgets or 
select more appropriate extreme scenarios for the basin. While these extreme 
scenarios may have a lower likelihood of occurring, their consequences could be 
significant and their inclusion can help identify important vulnerabilities in the basin’s 
approach to groundwater management. 
 
The GSP incorporates climate change into key inputs (e.g., precipitation, 
evapotranspiration, and surface water flow) of the projected water budget. However, 
while climate change is acknowledged to be a likely 
influence on future basin yields, the GSP does not provide a sustainable yield based 
on the projected water budget with climate change incorporated. If the water budgets 
are incomplete, including the omission of extremely wet and dry scenarios, and 
sustainable yield is not calculated based on climate change projections, then there is 
increased uncertainty in virtually every subsequent calculation used to plan for 
projects, derive measurable objectives, and set minimum thresholds. Plans that do 
not adequately include climate change projections may underestimate future impacts 
on vulnerable beneficial users of groundwater such as ecosystems and domestic well 
owners.  
 

As stated in your comment, the projected water budget incorporates DWR climate 
change factors for 2030 and 2070 as required by the SGMA Emergency Regulations 
(§354.18). The regulations do not explicitly require extreme climate change factors.  
 
The projected water budget includes a calculated basin yield with DWR climate change 
factors for 2030 and 2070 incorporated. Based on the proposed sustainable 
management criteria, the basin yield is equal to the sustainable yield for the Basin 
calculated for the historical period. Future updates to the GSP will include reevaluation 
of the water budget and sustainable yield based on conditions observed during that 
time. 
 
All elements of the projected water budget, basis for development of sustainable 
management criteria and projects and management actions considered DWR climate 
change factors for 2030 and 2070. 
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RECOMMENDATIONS 
- Integrate climate change, including extremely wet and dry scenarios, into all 
elements of the projected water budget to form the basis for development of 
sustainable management criteria and projects and management actions. 
 
- Estimate sustainable yield based on the projected water budget with climate change 
incorporated. 
 
- Incorporate climate change scenarios into projects and management actions. 

Samantha 
Arthur 
(Audubon 
Society) 

    
3. Data Gaps 
 
The consideration of beneficial users when establishing monitoring networks is 
insufficient, due to lackof specific plans to increase the Representative Monitoring 
Sites (RMSs) in the monitoring network that represent water quality conditions and 
shallow groundwater elevations around DACs, domestic wells, GDEs, and ISWs in the 
basin. 
 
Figure 5-1 (Groundwater Level Monitoring Network) shows insufficient representation 
of drinking water users and DACs for groundwater elevation monitoring. Figure 5-4 
(Groundwater Quality Monitoring Network) shows sufficient spatial representation of 
drinking water users and DACs for water quality monitoring, but depth representation 
cannot be verified. Refer to Attachment E for maps of these monitoring sites in 
relation to key beneficial users of groundwater (note we were only able to prepare 
water quality monitoring maps with publicly available information). These beneficial 
users may remain unprotected by the GSP without adequate monitoring and 
identification of data gaps in the shallow aquifer. The Plan therefore fails to meet 
SGMA’s requirements for the monitoring network.19 
 
The GSP provides some discussion of data gaps for GDEs and ISWs in Sections 5.8 
(Depletion of Interconnected Surface Water Monitoring Network), Section 5.8.2 
(Assessment and Improvement of Monitoring Network), and 6.3 (Tier 1 Management 
Action 1 – Address Data Gaps), but does not provide specific plans, such as locations 
or a timeline, to fill the data gaps. 
 
RECOMMENDATIONS 
- Provide maps that overlay current and proposed monitoring well locations with the 
locations of DACs, domestic wells, GDEs, and ISWs to clearly identify monitored areas. 
 
- Increase the number of RMSs in the shallow aquifer across the basin as needed to 
adequately monitor all groundwater condition indicators across the basin and at 
appropriate depths for all beneficial users. Prioritize proximity to DACs, domestic 
wells, GDEs, and ISWs when identifying new RMSs. 
 
- Ensure groundwater elevation and water quality RMSs are monitoring groundwater 
conditions spatially and at the correct depth for all beneficial users - especially DACs, 
domestic wells, and GDEs. 

Section 5.3.2 describes the GSAs continued effort to expand the monitoring network, 
including contacting landowners to request their wells be added to the groundwater level 
monitoring network and land access agreements be established. The rationale for the 
selection of the existing monitoring network is included in Section 5.3. 
 
The existing groundwater level monitoring network can adequately demonstrate 
groundwater occurrence, flow directions, and hydraulic gradients between principal 
aquifers and surface water features. The existing groundwater level monitoring network 
provides a sufficient density of monitoring wells to collect representative measurements 
through depth-discrete perforated intervals that characterize the groundwater table or 
potentiometric surface for each principal aquifer (§ 354.34). 
 
Principal aquifers in the Basin include the Paso Robles Formation and the Careaga Sand. 
Shallower units including the channel alluvium are not considered principal aquifers 
based on criteria of a Principal Aquifer defined by SGMA (“aquifers or aquifer systems 
that store, transmit, and yield significant or economic quantities of groundwater”) 
because it does not reliably store, transmit, or yield enough water to wells. Based on 
Basin stakeholder feedback, available well completion reports, and the hydrogeologic 
conceptual model, no wells completed in the channel alluvium were identified. 
 
The proposed groundwater quality monitoring network adequately allows for collection of 
sufficient spatial and temporal data from each applicable principal aquifer to determine 
groundwater quality trends for water quality indicators, as determined by the Agency, to 
address known water quality issues (§ 354.34). 
 
Section 5.6.2 describes the GSAs continued effort to expand the monitoring network, 
including contacting landowners to request their wells be added to the groundwater level 
monitoring network and land access agreements be established.  
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Samantha 
Arthur 
(Audubon 
Society) 

    
4. Addressing Beneficial Users in Projects and Management Actions 
 
The consideration of beneficial users when developing projects and management 
actions is insufficient due to the failure to completely identify benefits or impacts of 
identified projects and management actions, 
including water quality impacts, to key beneficial users of groundwater such as GDEs, 
aquatic habitats, surface water users, DACs, and drinking water users. Therefore, 
potential project and management actions may not protect these beneficial users. 
Groundwater sustainability under SGMA is defined not just by sustainable yield, but by 
the avoidance of undesirable results for all beneficial users. 
 
The GSP fails to include projects and management actions with explicit near-term 
benefits to the environment. While Section 6.11 documents In Lieu Recharge 
Projects, they are described as being in the conceptual phase and may be considered 
by the GSA in the future. The plan includes a municipal well mitigation program. 
However, the GSP fails to specify the mitigation program’s benefits to DACs, if any. 
 
RECOMMENDATIONS 
- For DACs and domestic well owners, include a drinking water well impact mitigation 
program to proactively monitor and protect drinking water wells through GSP 
implementation. Refer to Attachment B for specific recommendations on how to 
implement a drinking water well mitigation program. The GSP includes a discussion of 
an offsite well impact mitigation program in Section 6.3, however this program is for 
municipal wells, not domestic wells. If this program will have benefits to DACs, 
describe them in detail. 
 
- For DACs and domestic well owners, include a discussion of whether potential 
impacts to water quality from projects and management actions could occur and how 
the GSA plans to mitigate such impacts. 
 
- Recharge ponds, reservoirs, and facilities for managed aquifer recharge can be 
designed as multiple-benefit projects to include elements that act functionally as 
wetlands and provide a benefit for wildlife and aquatic species. For further guidance 
on how to integrate multi-benefit recharge projects into your GSP, refer to the “Multi-
Benefit Recharge Project Methodology Guidance Document.”20 
 
- Develop management actions that incorporate climate and water delivery 
uncertainties to address future water demand and prevent future undesirable results. 

The GSP has been revised to address this comment. A sentence has been added in 
Section 6.5, which states “The information to be acquired through the well registration 
program can be used by the GSA for the purposes of potential risk and impact 
assessment with regard to the water supply adequacy and water quality for domestic 
and community drinking water wells within the Basin. If the information obtained through 
the well registration program indicates that there is a potential for adverse impacts to 
the future water supply adequacy or water quality of domestic and / or community 
drinking water supply wells then the GSA can elect to develop and implement a Drinking 
Water Well Impact Mitigation Program.” 
 
No disadvantaged communities (DACs) were identified within the Basin, based on 
several datasets (refer to the IRWMP (Dudek, 2019); California Air Resources Board’s 
(CARB) California Climate Investments (CCI) Priority Populations online mapping tool; 
California Office of Environmental Health Hazard Assessment’s CalEnviroScreen online 
mapping tool of Senate Bill 535 DACs; and DWR’s DACs online mapping tool using 2018 
data at the places and tracts scale). 

 



Chris Wrather comments on San Antonio Creek Valle y Basin GSP – Draft Chapter 3. 
10/31/2020 
 
Really well-done piece of work! 
 
Introduction: No mention of USGS new study? (Oh, I see you mention it later.) 
 
Fig 3.2 – I find it difficult to identify the regions on the map that correspond to the coloring of the legend. 
Would it be possible to use different colors or shading that makes it clearer? 
 
Response: The colors to represent the different hydrologic soil groups were revised on Figure 3-2.  
 
3.1.2.1. Would it be possible to draw the axes of these two synclines on one of the maps, and label them? I 
have a tough time following the textual descriptions. 
 
Response: The Los Alamos Syncline and San Antonio Syncline are included on Figure 3-4. Note the projection 
of the Los Alamos Syncline is based on Dibblee et al. 1989, 1993, and 1994 in which both synclines were 
mapped as a single geologic structure. 
 
What does “conformably” and “unconformably” mean? 
 
Response: A conformity and unconformity are geology terms, stratigraphy specifically, describing a geologic 
contact between two rock layers in terms of the geologic record.  If there is a large time gap between the two 
layers, the contact is referred to as an unconformity.  Large time gaps between rock units can be caused by 
periods of non-deposition or erosion.  Conversely, if the age of rock layers indicate there is no time gap in the 
geologic record, the contact is referred to as a conformity.  
 
3.1.2.3 You use the word “Subbasin” in the heading. Is this different from “Basin”? 
 
Response: This was a typo and has been corrected.  
 
Fig 3.8 – Is this figure really necessary? It only shows the lateral boundaries of the basin. The lateral 
boundaries have already been shown in a number of other maps. 
 
Response: The former Figure 3-8 was removed and the in-text references to the DWR Bulletin 118 basin 
boundary was changed to Figure 3-1.  
 
Figure 3.10 – I notice you didn’t include the “pond” on the Harris Ranch just NE of Los Alamos. I do see you 
included it in Fig. 3-11. Isn’t it a spring? 
 
Response: According to the U.S. Geological Survey National Hydrology Dataset, the locations of springs or 
seeps identified in the Basin are included on Figure 3-9. It is possible that more springs or seeps exist, or 
formerly existed within the Basin. It is also possible that surface water features exist due to surrounding land 
use or infrastructure (anthropogenic). Springs or seeps located in Las Flores watershed and Price Ranch were 
added to Figure 3-9 based on landowner observations.  
 
Fig 3-13 – 3.16 (Ground water elevations) – These maps appear to show the groundwater elevations of the 
Careaga (600’) as being higher than the Paso Robles (450’) in the vicinity of Los Alamos. That doesn’t make 
sense to me because the Careaga formation lies below the Paso Robles. What am I missing? 
 
Response: The water levels are collected from wells completed in the Paso Robles Formation and Careaga 
Sand aquifers, which occur at different depths. The data indicate that the hydraulic head, or pressure within 
the Careaga Sand is higher than that of the Paso Robles Formation, and so the water levels in a well screened 
within the Careaga Sand are higher than those screened within the Paso Robles Formation. Nested well sets 
are useful for determining vertical groundwater gradients (which way is the groundwater flowing vertically, up 
or down?). 
 



Fig 3-17 What would you think about running a linear regression analysis on the Annual Precipitation numbers 
to see if there is a trend? 
 
Response: Cumulative departure from mean precipitation was used to indicate rainfall trends because this 
helps us understand the antecedent conditions that determine whether we have conditions that could drive 
more recharge (positive slope to the cumulative departure trend line) versus conditions that would create a 
moisture deficit and reduce recharge to the aquifer (negative slope). 

3.2.1.2.1 “Notably, since 2016, water levels have begun to increase in the majority of monitoring wells as 
normal rainfall conditions returned after 2016.” This strikes me as a bit misleading. We noted previously that 
in the most recent period during which the cumulative rainfall has achieved the long-term average, there was a 
significant decrease in static water levels in most wells, especially those in the Los Alamos “pumping center.” I 
think the sentence as written leaves one with the impression that things might be turning around. I don’t 
believe the data supports that they are. 

Response: This sentence will be removed.  

It would be helpful to add a vertical grid to the hydrographs so it is easier to match the data point to the year on 
the x-axis. 

Response: The hydrographs were revised.    

“thalweg” – Had to Google that one! 
 
Response: The use of “thalweg” was removed from the text. 
 
Fig. 3-24, 3-25, 3-27 and 3-27 It would be helpful to add a horizontal grid to make the decline over time 
clearer, and a vertical grid to better identify data point by year. 
 
Response: The hydrographs were revised. 
 
Table 3-5 – I’m a bit confused. In the 5th column (Number of Samples at or above WQ Standard), what is the 
WQ standard being used? It can’t be WQO or SMCL, because those are not defined for most of the 
constituents. 
 
Response: The table has been revised.  
 
Fig 3-29 The red markers mark “Lust Cleanup” sites. What is that? 
 
Response: It is an acronym meaning Leaking Underground Storage Tank (LUST).  The State and Regional Water 
Quality Control Boards oversee and track LUST Cleanup sites.  The SWRCB’s online GeoTracker tool lists these 
sites and any correspondence and documents related to the site for public access.  

3.2.3.4.2 – “Increasing chloride concentrations have been detected in a public supply well (LACSD 4) east of 
Los Alamos.” Should this well be shown in Fig 3-32? I don’t see it there. 

Response: Yes. In the Notes section of Figure 3-37 (formerly 3-32), sample location 4210002-004 is defined 
as synonymous with LACSD 4. We left the 421002-004 naming scheme to be consistent with the groundwater 
sample names from the database source.  

3.2.3.4.5 – Sodium – The text describes and MQO of 100 mg/L. But Fig 3-36 shows values much less than 1 
mg/L. Wondering if the units in the figure should be g/L, not mg/L? 



Response: Figure 3-45 (formerly 3-36) shows Boron concentrations.  We reported all constituent 
concentrations as mg/L (except for Arsenic which is reported as micrograms per liter) in the text, tables, and 
figures.  

3.2.3.5 Oil and Gas. I understand that there are no results yet from the COGG program. But is the fact that the 
Cat Canyon, Zaca, Lompoc and Orcutt fields are categorized as “high priority” relevant? Looks like Table 3-7 
describes the factors that go into this ranking. What do we do with this information? 

Response: The purpose of this section to is communicate that a study evaluating potential impacts of nearby 
oil and gas fields on local groundwater quality is being conducted and that the existence of the nearby oil and 
gas fields and the nature of oil and gas exploration is being considered in terms of water quality of the Basin.  
The figures and tables in the section are to provide context and further explanation of the COGG program.  
When the COGG program releases any findings/recommendation we can implement into the GSP where 
appropriate.  

The 487 onshore oil and gas fields in California were prioritized based on potential risk to groundwater from oil 
and gas development. The USGS developed a criteria-based approach to prioritize the oil and gas fields, the 
criteria include petroleum-well density, volume of water injected in oil fields, vertical proximity of groundwater 
resources to oil and gas resource development, and water-well density (Davis et al., 2018). 

3.2.5 Surface water systems. Suggested addition to text to make it unambiguous: 
“[Surface water systems] gain water from inflow of groundwater through the stream bed.”  

Response: The suggested text was added to the three level one bullets in Section 3.2.5. 
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March 19, 2021   
 
Bryan Bondy, President 
Bondy Groundwater Consulting, Inc. 
10488 Graham Ct. 
Ventura, CA 93004     
 
Anna Olsen, Executive Director  
San Antonio Basin Groundwater Sustainability Agency 
920 East Stowell Rd 
Santa Maria, CA 93454 
 

RE: Peer Review of Draft Water Budget for the San Antonio Creek Valley Basin GSP  
 
Via E-mail to aolsen@sanantoniobasingsa.org 
 
Dear Anna: 
 
As requested, I have completed a peer review of the draft water budget prepared by GSI Water 
Solutions, Inc. for the San Antonio Creek Valley Basin (the Basin) Groundwater Sustainability 
Plan (GSP).  As part of the water budget review, I found it necessary to read the draft 
hydrogeologic conceptual model (HCM) for the Basin to gain a prerequisite understanding of the 
geologic and hydrogeologic framework of the Basin.  Comments on the HCM are included in 
this letter, with the caveat that a full peer review of that document was not performed.   
 
Summary of Peer Review Findings 
BGC agrees with the general conclusion that groundwater storage is in a state of chronic decline.  
This is clear from measured groundwater level data alone.  There is, however, significant 
uncertainty in the volumetric rate of groundwater storage decline both historically and projected 
into the future.  This uncertainty should be communicated in the document to help inform 
forthcoming planning decisions and schedules.   
 
The uncertainty stems from the fact that the water budget was developed using a spreadsheet tool 
that cannot be calibrated to measured groundwater levels.  There is the potential for significant 
error in the estimates of individual water budget components.  Moreover, errors for multiple 
terms can be cumulative or offsetting1.  There is currently no reliable method for producing 

 
1 Even though many of the water budget terms are derived from the USGS Basin Characterization Model (BMC), 
there are significant uncertainties in its results because it is a statewide scale model that is not calibrated to local 
measured data.  In basins where the BCM is calibrated, the calibration is limited to the runoff term.   
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independent estimates of groundwater storage change for comparison with the spreadsheet tool 
results.  This is primarily due to the fact that the Basin has deep, confined aquifers that transition 
to an unconfined condition where they are folded upward and exposed along the Basin periphery.  
Groundwater storage properties change by orders of magnitude where the aquifer transitions 
from a confined to unconfined condition and the location of this transition changes as 
groundwater levels change.  This complexity can only be reliably accounted for using a properly 
calibrated numerical flow model of the Basin.   
 
Preliminary results from the USGS numerical model were provided to BGC for consideration 
during this peer review.  BGC notes that, in general, the USGS model calculated similar rates 
groundwater storage depletion as the spreadsheet tool.  However, BGC notes that the spreadsheet 
tool and USGS model water budget differ dramatically in their estimated inflows terms.  
Notably, the spreadsheet tool inflow terms have much more annual variability than the USGS 
model. For example, the USGS model total inflow values during the recent drought are not 
materially different that the wetter period prior to the drought.   In contrast the spreadsheet tool 
inflows drop dramatically during the drought, as would be expected.  Intuitively, the greater 
variability exhibited in the spreadsheet tool makes much more sense.  However, as mentioned 
earlier, the spreadsheet tool is not calibrated to groundwater levels.  The fact that these two 
independent analyses of the Basin storage depletion arrived as similar storage change rates 
should not be taken as evidence that the storage depletion rates are well constrained because the 
independent estimates employed very different assumptions about the recharge processes.    
 
Key Findings:   
 
In summary, BGC agrees with the author that groundwater levels and storage are clearly in a 
state of chronic decline.  However, there is significant uncertainty in the rate of groundwater 
storage depletion, both historically and projected into the future that is not characterized and 
communicated in the document.  This uncertainty should be evaluated quantitatively and 
clearly communicated to the stakeholders and GSA Board for consideration when developing 
sustainable management criteria and projects/management actions for the GSP.  The GSP 
should lay out a path to reducing uncertainty in the rate of storage depletion over time, 
commensurate with the costs of projects/management actions necessary to address the storage 
depletion.  Actions that may be most impactful in reduce uncertainty include streamflow 
gauging and groundwater extraction reporting/metering.   
 
As written, the water budget does not meet all of the GSP Emergency Regulations 
requirements.  Additionally, the text is not clear about the assumptions and/or methods used in 
specific water budget calculations in many instances.  The detailed comments provide specific 
feedback on these points.  In general, the document would benefit from more discussion of 
methods and assumptions.  This may help reduce comments from stakeholders and DWR and 
will provide a more defensible basis for projects and management actions.   
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Detailed Comments  
The following are detailed comments on the documents.  Most comments highlight aspects that 
were unclear to the reviewer.  Addressing these comments may help stakeholders better 
understand the information and may streamline DWR’s review of the GSP.   
 
Water Budget 
 

1. Section 3.3.2.1 - Surface Water Inflow Components, Page 10:  
a. Footnote 1:  It is unclear why streamflow adjustments are exclusively taken from / 

added to the BCM recharge component as opposed to the BCM ET term or both 
terms.  More explanation would be helpful. 
 

b. More explanation is needed in Section 3.3.2.2.2 for the reader to be able to 
understand the assumptions and methodology utilized in the streamflow 
percolation calculations.   

 
2. It is unclear what modifications were made to the BCM datasets.  Table 3-9 mentions that 

the BCM data are “calibrated” to either gage data (streamflow) or meteorological data 
(recharge).  Section 3.3.2.1 discusses “adjustments” to the BCM data but does not 
mention “calibration.”  Section 3.3.2.3.1 says the BCM data were “adjusted” and 
“calibrated”. It seems clear that the BCM data were adjusted.  It is not clear whether or 
how the BCM data were “calibrated.”  More information is needed for the reader to 
understand what calibration, if any, was performed and what methods were used. 
 

3. Section 3.3.2.3.4. - Percolation of Treated Wastewater (Effluent Spray Irrigation), Page 
11:  The author concludes that the effluent spray irrigation activities do not result in 
groundwater recharge, presumably because the applied water is equal to or less than the 
crop water requirement.  It is unclear whether rainfall was accounted for in this analysis.  
In other words, if the crop water requirement is met by effluent spray irrigation, then 
precipitation would become recharge instead of being transpired by crops.   
 

4. Section 3.3.2.3.6. - Irrigation Return Flow, Page 12:   
a. It is unclear whether irrigation system uniformity is accounted for in the 

calculations.   
 

b. Consider providing references for the three efficiency factors discussed in this 
section. 
 

5. Section 3.3.2.4.1. - LACSD Pumping, Page 12: The calculations for pre-1994 LACSD 
pumping does not make sense to the reviewer.   

a. In the example provided, how can you calculate 1992 LACSD pumping using 
1993 LACSD pumping if 1993 LACSD pumping is not known to begin with?   
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b. It is unclear why scaling using rural domestic pumping would be relevant to 
estimating LACSD pumping.  More explanation is needed for the reader to 
understand. 

 
6. Section 3.3.2.4.5. - Riparian Evapotranspiration, Page 13:  

a. Consider providing a reference for the riparian water duty factor. 
 

b. Are there invasive species (e.g., Arundo donax) present that might justify a higher 
water duty factor?  

 
7. Section 3.3.2.4.6. - Discharge to Surface Water, Page 13:   

a. The calculations described in this section are unclear, especially the text stating 
“…or determined using monitoring well data and surficial topography.”  (Please 
note that Appendix D-4 was not provided for the peer review).   
 

b. It is unclear what the calculation described in the last sentence of this section is 
for and how it relates to the calculations described earlier in this section. 
 

c. It is unclear whether vertical hydraulic conductivity values were considered in the 
calculations.   

 
d. The document should describe the potential range of uncertainty in these 

calculations.   
 

8. Section 3.3.3.1 - Historical Surface Water Budget, Pages 14-15:  It is unclear why the 
average surface water inflow (5,000 AFY [Table 3-11]) is not balanced with the average 
surface water outflow (5,400 AFY [Table 3-12]), given that all of the years shown in 
Figure 3-48 appear to be balanced.  Is groundwater discharge to surface water included in 
the outflow, but just not shown on Figure 3-48?  If so, groundwater discharge should be 
included as a surface water inflow in Table 3-11 and shown explicitly in Table 3-12. 
 

9. Section 3.3.4.1 – Current Surface Water Budget, Pages 27-28:  Similar question as in 
Water Budget Comment No. 8. 

 
10. Section 3.3.5.1 - Projected Water Budget Calculation Methods, Pages 36-38:   

a. BGC was unable to determine what 50-year period of historical hydrology was 
used to develop the project water budget.  Page 37, last full paragraph, discusses 
the time periods of various data sets, but does not state what historical period is 
used to develop the projected water budgets.  This paragraph says, “The 
precipitation and ET change projections are computed relative to a baseline period 
of 1981 to 2011.”  Is that the period that was used?  If so, the reviewer notes that 
this period is only 31 years whereas a 50-yr period is required.   The historical 
period needs to be stated explicitly for the reader.  
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b. Concerning the statement “The USGS BCM, as discussed in Section 3.3.2.1.1, 

was calibrated to the DWR Variable Infiltration Capacity (VIC) hydrology 
model…”   It does not appear the VIC model was used to calibrate the BCM 
model.  It appears that author instead means to say that the climate change factors 
derived from the VIC model were used to adjust the BCM results to account for 
climate change in the water budget.  The term “calibrate” is used in this same 
context in Section 3.3.5.1.2 and Table 9.  Consider revising. 

 
11. Section 3.3.5.2 – Projected Surface Water Budget, Pages 38-39:  Similar question as in 

Water Budget Comment No. 8. 
 

12. Sections 3.3.5.2 - 3.3.5.3, Tables 3-23 – 3-27, and Figures 3-55 – 3-56:   
a. 2042 and 2072 water budgets are presented and compared with the historical 

water budget.  It is unclear what the 2042 and 2072 water budgets represent.  Are 
they single year water budgets?  Alternatively, do they represent average 
conditions over some period projected in the future?   
 

b. The projected water budget information presented in these sections does not meet 
the GSP Emergency Regulations requirement for annual quantification of the 
water budget for the 50-yr projection period (GSP Emergency Regulations § 
354.18). 
 

c. The projected water budget information presented in these sections does not meet 
the GSP Emergency Regulations requirement for including a baseline future 
conditions against which effects of climate change and projected water demand 
are compared (GSP Emergency Regulations § 354.18(c)(3(A)&(B)). 
 

d. An annual water budget table and bar chart like that provided for the historical 
water budget (Table 3-16 and Figure 3-50) should be provided for the future 
water budget in the GSP.   

 
13. Section 3.3.5.3.1. - Projected Water Demand, Pages 41-42, and Table 3-27:   

a. It is unclear how the projected agricultural water demand was calculated.  Based 
on the text description of the approach, BGC calculated 2072 Ag Demand as 
follows: 13,459 acres X 1.75 AF/acre X 1.08 (i.e., the 2070 ET change factor) = 
25,440 AF.  The text and Table 3-27 indicate 26,800 AF.  More clarifying 
explanation would be helpful. 

 
b. It would be helpful to explain that imported water became available to VAFB 

during the historical period to provide context for why the VAFB water demand is 
projected to decrease in the future relative to historical demand. 
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14. Section 3.3.5.3.2. - Projected Water Budget and Change in Groundwater Storage, Page 
44: The statement “Average annual precipitation for the projected period is equal to the 
historical period average annual precipitation for the 2042 projected period and—
interestingly—2.6 percent greater than the historical period average for the 2072 
projected period”  appears to conflict with the following statements on Page 38: “Annual 
precipitation increases by approximately 1 percent projected under 2030 conditions 
relative to the baseline period. Under 2070 conditions, small decreases in annual 
precipitation, of approximately 2 percent, are projected.”   
 

15. Section 3.3.5.3.4. - Basin Yield Estimate, Page 48: The statement “The projected average 
annual amount of groundwater in storage is estimated to decrease by…” is incorrect.  
This statement should refer to the change in groundwater storage, not the amount of 
groundwater in storage.  
 

16. Section 3.3.6 – Spreadsheet Tool Assumptions and Uncertainty, Page 49: 
 

a. The text states that “The GSP spreadsheet tool is based on…calibrated USGS 
BCM for the Basin.”  It is unclear whether the BCM model was actually 
calibrated to measured data for the San Antonio Creek Valley Basin.  The BCM 
model is a statewide model and has only been calibrated to surface water flow and 
only in selected basins.  The memo does not describe whether San Antonio Creek 
Valley Basin is one of those basins.  If it is, more information should be provided 
concerning the quality of the calibration and clarify that the calibration only 
applies to streamflow (i.e., recharge is uncalibrated).  If it is not, the text should 
not say the BCM model is calibrated for the Basin.   
 

b. The text states that “Uncertainty inherent in the spreadsheet tool has been 
considered in the development of management actions and projects discussed in 
Section 6.”   It is unclear how the uncertainty in the spreadsheet tool can be 
considered in other GSP sections because the uncertainty is not characterized 
here.  A more comprehensive descriptive assessment of the uncertainty in the 
spreadsheet tool results should be presented in this section together with 
quantitative estimates of the uncertainty. 

 
c. The text states that “It is GSI’s opinion that the results of the water budget 

analysis using the spreadsheet tool are sufficient to establish the magnitude of the 
annual and cumulative change in groundwater in storage.”  Building on the prior 
comment, this statement should tempered by including discussion of the estimated 
magnitude of potential errors in the annual and cumulative change in storage.   

 
d. The text describes an independent calculation of storage change for the period 

2015-2018 using groundwater levels and assumed aquifer storage coefficients.  
The text concludes that the spreadsheet tool 2015-2018 storage change result 
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compares favorably with the independent storage change calculation for the same 
period.  However, this does not appear to be correct.  The spreadsheet tool 2015-
2018 storage change result of 52,100 AF does not compare favorably with the 
independent calculation result of 83,800 AF (61% difference).  Moreover, the 
independent calculation is very error-prone given the lack of knowledge 
concerning the location where groundwater transitions from confined to 
unconfined conditions.   

 
HCM 
 

1. It would be helpful to label Harris Canyon on one or more figures because it is frequently 
referred to in the text. 
 

2. Los Alamos and San Antonio Synclines should be depicted on the geologic map, as they 
are important structures discussed in the text (Figure 3-4). 
 

3. Potential Groundwater Dependent Ecosystems (pGDEs): 
 

a. The pGDEs discussed in Section 3.1.3.2.2. and depicted on Figure 3-11 should be 
reviewed to screen out pGDEs that are not actually dependent on groundwater in 
a principal aquifer.   Top of aquifer and groundwater elevation data should be 
used for this screening.  The screening should also include review of aerial photos 
to identify and screen out and pGDEs that appear to be reliant discharges from 
human-made structures, such as irrigation canals, irrigated fields reservoirs, septic 
systems, cattle ponds, or water treatment works.  It is highly recommended that 
these tasks be completed before developing sustainable management criteria. 
 

b. The wetland areas called out on Figure 3-11 should be screened to assess whether 
they are actually wetlands and whether they are connected to groundwater in a 
principal aquifer.  BGC reviewed Google Earth and groundwater levels from 
Figures 3-13 and 3-15.  BGC’s found that some mapped wetlands lack visual 
evidence of a wetland or may be an irrigation reservoir.  With one exception, 
BGC found that the mapped wetlands are at elevations that are at least 25 feet 
above the groundwater elevation in the underlying aquifer, with most being 100 
feet or more above.  This suggests that the mapped wetland features are not likely 
connected to groundwater in a principal aquifer and should be screened out.  In 
the one exception, further evaluation is needed to determine if the groundwater is 
confined or unconfined before concluding the mapped wetland is hydraulically 
connected to the principal aquifer.   

 
c. Page 26, last sentence: “Additional field reconnaissance is necessary to verify the 

existence of these potential GDEs.”   The screening described above can be 
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completed without field reconnaissance and should be performed.  Field 
reconnaissance may only be necessary for pGDEs that cannot be screened out or 
confirmed via the desktop screening methods. 

 
4. The Section 3.1.4 discussion of data gaps and uncertainty should be revised to be 

consistent with the SGMA definitions of those terms.  The definitions are as follows. 
GSP Emergency Regulations §351(l) define the term “data gap” as "a lack of information 
that significantly affects the understanding of the basin setting or evaluation of the 
efficacy of Plan implementation and could limit the ability to assess whether a basin is 
being sustainably managed." GSP Emergency Regulations §351(ai) define the term 
"uncertainty" as "a lack of understanding of the basin setting that significantly affects an 
Agency’s ability to develop sustainable management criteria and appropriate projects and 
management actions in a Plan, or to evaluate the efficacy of Plan implementation, and 
therefore may limit the ability to assess whether a basin is being sustainably managed." 
Essentially, these definitions mean that a data limitation or lack of information must 
materially impact the ability to sustainably manage the basin to be considered a "data 
gap" or "uncertainty".   Section 3.1.4 does not make the case that the items listed would 
materially impact the ability to sustainably manage the Basin.   Further explanation is 
needed, or the discussion of these items should be revised to make clear they are not 
“data gaps” as the term is defined for SGMA.  This is important because the implication 
is that "data gaps" and "uncertainties" identified in the GSP must be filled to sustainably 
manage the basin, likely at a significant cost to the groundwater users. 
 
Similarly, Page 39 states that “The limited spatial coverage of publicly available 
groundwater level data for the Paso Robles Formation Aquifer is a significant data gap.”  
A similar statement is made for the Careaga Sand Formation Aquifer on Page 44.  These 
statements seem inconsistent with groundwater level contour maps which show data 
coverage across the basin for contour preparation.  More information is needed to justify 
the conclusion that the current well network is so limited that it materially impacts the 
ability of the GSA to sustainably manage the basin.  Specific data gaps in the monitoring 
network should be identified and tied to specific sustainable management issues.   
 

5. Groundwater Contours (Figures 3-13 and 3-14) – Consider dashing contours that lack 
data control. 
 

6. Section 3.2.4 concerning land subsidence should discuss the possibility that the small 
measured land surface elevation changes could be related to tectonic activity.  The Basin 
is located in a tectonically active region and is itself a down warping synclinal trough.  
The lack of discussion about tectonics creates an impression that the land surface 
elevation changes are exclusively attributed to groundwater withdrawal.  The text should 
be revised to eliminate this impression. Over time, it will likely be possible to distinguish 
land surface elevation changes due to tectonic motion from those caused by groundwater 
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withdrawal by comparing InSAR and long-term groundwater level date with UNAVCO 
continuous GSP elevation trends.   

 
Closing 
Thank you for the opportunity to peer review the water budget.  Please contact me if you have 
any questions about the review findings. 
 
Sincerely, 
 
 
 
Bryan Bondy, President 
Bondy Groundwater Consulting, Inc. 
 
cc:  Jeff Barry, GSI 
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TECHNICAL MEMORANDUM 

San Antonio Creek Valley Groundwater Basin – Draft Water Budget Peer 
Review 
To: San Antonio Creek Valley Groundwater Basin Groundwater Sustainability Agency Ad Hoc 

Committee 

From: Michael McAlpin, GSI Water Solutions, Inc. 

Jeff Barry, GSI Water Solutions, Inc. 

Nate Page, GSI Water Solutions, Inc. 

CC: Jim McCord, IRP Water 

Attachments: Appendix D-4 

Date: November 19, 2021 

Introduction 
The purpose of this document is to address comments made by Mr. Bryan Bondy of Bondy Groundwater 
Consulting, Inc. on March 19, 2021 regarding the Draft Water Budget (Section 3.3) of the Groundwater 
Sustainability Plan for the subject basin. 

Comments made by Mr. Bondy are shown in italicized and bold font.  Mr. Bondy’s comments include a 
reference to a specific sub-section followed by associated comments.  GSI’s response is shown as regular 
body text following each comment. 

Draft Water Budget Peer Review Comments and Response 
Water Budget 

1. Section 3.3.2.1 - Surface Water Inflow Components, Page 10: 

a. Footnote 1: It is unclear why streamflow adjustments are exclusively taken from / added to the BCM 
recharge component as opposed to the BCM ET term or both terms. More explanation would be helpful. 

Response:  Further explanation of calculations of surface and groundwater budget components will be 
included in the revised text and or as Appendix E.  

b. More explanation is needed in Section 3.3.2.2.2 for the reader to be able to understand the assumptions 
and methodology utilized in the streamflow percolation calculations. 

Response:  Further explanation of calculations of surface and groundwater budget components will be 
included in the revised text and or as Appendix E.  

2. It is unclear what modifications were made to the BCM datasets. Table 3-9 mentions that the BCM 
data are “calibrated” to either gage data (streamflow) or meteorological data (recharge). Section 3.3.2.1 

http://www.gsiws.com/
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discusses “adjustments” to the BCM data but does not mention “calibration.” Section 3.3.2.3.1 says the BCM 
data were “adjusted” and “calibrated”. It seems clear that the BCM data were adjusted. It is not clear whether 
or how the BCM data were “calibrated.” More information is needed for the reader to understand what 
calibration, if any, was performed and what methods were used. 

Response:  Further explanation of calculations of surface and groundwater budget components will be 
included in the revised text and or as Appendix E.  

The BCM precipitation data was adjusted to regional precipitation station data (by adjusting the BCM 
precipitation data to honor the regional precipitation station data for the pixels where the precipitation gages 
are located).  Initial adjustments to BCM recharge and runoff terms were based on the adjusted precipitation 
ratio (adjusted precipitation ÷ raw precipitation).  Subsequent adjustments were made between recharge and 
runoff terms to match surface water flow gauge data or to match general understanding of runoff to recharge 
relationships in the area. This was based on a simple hydrologic conceptual model (rejected recharge and 
streambed percolation of runoff) and related mathematical models were calibrated to the surface water gauge 
flow data.  All the BCM generated recharge and runoff in the basin was always accounted for, no mass was 
lost or removed.  Rejected recharge was accounted for as surface water and all runoff generated during drier 
years percolated as streambed percolation.  

3. Section 3.3.2.3.4. - Percolation of Treated Wastewater (Effluent Spray Irrigation), Page 11: The author 
concludes that the effluent spray irrigation activities do not result in groundwater recharge, presumably 
because the applied water is equal to or less than the crop water requirement. It is unclear whether rainfall 
was accounted for in this analysis. In other words, if the crop water requirement is met by effluent spray 
irrigation, then precipitation would become recharge instead of being transpired by crops. 

Response:  Further explanation of calculations of surface and groundwater budget components will be 
included in the revised text and or as Appendix E. 

4. Section 3.3.2.3.6. - Irrigation Return Flow, Page 12: 

a. It is unclear whether irrigation system uniformity is accounted for in the calculations. 

Response:  Further explanation of calculations of surface and groundwater budget components will be 
included in the revised text and or as Appendix E. 

For irrigated agriculture in the Basin, an irrigation efficiency of 80 percent is assumed for all crops except 
vineyards, which are generally irrigated using a drip system at an efficiency of 90 percent.1 The urban 
landscape irrigation efficiency is assumed to be 70 percent. These irrigation return flow proportions were 
based on feedback with the Basin’s GSA Special Advisory Committee and with representatives from the Santa 
Ynez EMA, CMA, and WMA GSAs. These irrigation return flows were used throughout the Basin. Irrigation 
return flow volumes have been calculated using these efficiencies multiplied by the calculated annual 
volumes of irrigation water applied to each crop type (based on land use surveys within the Basin in from 
1959, 1968, 1977, 1986, 1996, 2006, 2016, and 2020) and assigned crop-specific water duty factors. 

b. Consider providing references for the three efficiency factors discussed in this section. 

Response: References will be included in the revised text.  

5. Section 3.3.2.4.1. - LACSD Pumping, Page 12: The calculations for pre-1994 LACSD pumping does 
not make sense to the reviewer. 

                                                      
1 Irrigation efficiencies within vineyards have increased from 70 percent in the 1970s to 80 percent in the 1980s, and to 90 
percent more recently, based on personal conversations with regional irrigators. 
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a. In the example provided, how can you calculate 1992 LACSD pumping using 1993 LACSD pumping if 
1993 LACSD pumping is not known to begin with? 

Response: The projected historical (1981-1993) and future (2022-2072) LACSD pumping is calculated using 
reported LACSD pumping data (1994-2018). The WYs used for the example calculations in the text will be 
revised to include a WY with reported LACSD pumping. Further explanation of calculations of surface and 
groundwater budget components will be included in the revised text and or as Appendix E. 

b. It is unclear why scaling using rural domestic pumping would be relevant to estimating LACSD 
pumping. More explanation is needed for the reader to understand. 

Response: The population data (historical and projected) used for scaling of LACSD pumping and rural 
domestic pumping is the same.  Therefore, the scaling factors for both groundwater budget components were 
equal. The calculations were completed first on the projected rural domestic pumping and subsequently used 
to calculate the LACSD projected pumping. Further explanation of calculations of surface and groundwater 
budget components will be included in the revised text and or as Appendix E. 

6. Section 3.3.2.4.5. - Riparian Evapotranspiration, Page 13: 

a. Consider providing a reference for the riparian water duty factor. 

Response: References will be included in the revised text.  

b. Are there invasive species (e.g., Arundo donax) present that might justify a higher water duty factor? 

Response: Currently, no complete biological survey has been conducted or made available for review to 
identify specific plant species that may be contributing to riparian ET. Thus, we have no information 
concerning invasive species in the basin. Surveys completed adjacent to the Basin have been reviewed and 
the identified plant species will be considered during revision of the riparian ET groundwater budget 
component.   

7. Section 3.3.2.4.6. - Discharge to Surface Water, Page 13: 

a. The calculations described in this section are unclear, especially the text stating “…or determined 
using monitoring well data and surficial topography.” (Please note that Appendix D-4 was not provided for the 
peer review). 

Response: The monitoring well data referred to nested monitoring wells located adjacent to Barka Slough 
used to calculate vertical gradient.  The surficial topography was used to calculate the hydraulic gradient of 
the alluvium located east of Barka Slough. Explanation of these calculations were included as Appendix D-4 
which we neglected to include in the review package.   

The Discharge to Surface Water groundwater budget component has been revised since the release of the 
subject draft section.   

GSI revised the groundwater discharge to surface water and surface water discharge components of the water 
budgets to directly incorporate surface water flow data from the Casmalia stream gage, located on San 
Antonio Creek downstream (west) of the slough. This allowed a direct calculation of the Barka Slough outflows 
utilizing available recorded flow data in San Antonio Creek as described below. 

The USGS BCM runoff model (adjusted to regional rain gauge data) was used directly to estimate the annual 
surface water inflow to the Barka Slough (SswIN). The annual surface water flow discharging from the slough 
(SswOUT) was estimated by subtracting the USGS BCM runoff model flows for the watershed areas 
contributing flow to San Antonio Creek downstream of the slough and upstream of the Casmalia gage (BCMds) 
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and adding the estimated annual agricultural ET for the crops located adjacent to the creek between the 
slough and the gage (AgET) to the annual surface water flow measured at the Casmalia gage (Cas), as shown 
here: 

𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺 = 𝑪𝑪𝑪𝑪𝑺𝑺 − 𝑩𝑩𝑪𝑪𝑩𝑩𝑩𝑩𝑺𝑺 + 𝑨𝑨𝑨𝑨𝑨𝑨𝑺𝑺 

The agriculture ET (AgET) was estimated using a fixed annual water duty factor of 2.1 AF/ac-yr (for truck and 
berry crops per the 2018 LandIQ dataset available on SGMA DataViewer) and an assumed 20 percent 
irrigation return flow rate. The AgET estimate is based on the assumption that crop irrigation water is derived 
from shallow alluvial wells in direct communication with San Antonio Creek and that irrigation return flows 
wind up back in direct communication with the creek2. 

The estimated total annual volume of groundwater discharge to surface water in the slough (GWdis) was 
estimated as follows: 

𝑮𝑮𝑮𝑮𝑩𝑩𝑮𝑮𝑺𝑺 = 𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺 − 𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺 + 𝑺𝑺𝑨𝑨𝑺𝑺 

where, SswIN is the surface water inflows to the Slough and SET is the estimated annual slough riparian 
evapotranspiration.  

Appendix D will be included in the revised document.  

b. It is unclear what the calculation described in the last sentence of this section is for and how it relates 
to the calculations described earlier in this section. 

Response: The Discharge to Surface Water groundwater budget component has been revised since the 
release of the subject draft section.  See response to comment 7a. 

c. It is unclear whether vertical hydraulic conductivity values were considered in the calculations. 

Response: The Discharge to Surface Water groundwater budget component has been revised since the 
release of the subject draft section.  See response to comment 7a. 

d. The document should describe the potential range of uncertainty in these calculations. 

Response:  A discussion of uncertainty regarding calculation of each groundwater budget component will be 
included in the revised text. 

8. Section 3.3.3.1 - Historical Surface Water Budget, Pages 14-15: It is unclear why the average surface 
water inflow (5,000 AFY [Table 3-11]) is not balanced with the average surface water outflow (5,400 AFY 
[Table 3-12]), given that all of the years shown in Figure 3-48 appear to be balanced. Is groundwater 
discharge to surface water included in the outflow, but just not shown on Figure 3-48? If so, groundwater 
discharge should be included as a surface water inflow in Table 3-11 and shown explicitly in Table 3-12. 

Response:  Groundwater discharge to surface water will be included as an inflow term in the revised Surface 
Water Budget (including text, tables, and figures); consequently, resulting in a balance of average surface 
water inflow and outflow.  

9. Section 3.3.4.1 – Current Surface Water Budget, Pages 27-28: Similar question as in Water Budget 
Comment No. 8. 

                                                      
2 This assumption is supported by geologic mapping showing that San Antonio Creek is contained within a narrow package of 
recent alluvium underlain by relatively impermeable bedrock between Barka Slough and the Casmalia gage (Dibblee and 
Ehrenspeck, 1989). 
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Response:  Groundwater discharge to surface water will be included as an inflow term in the revised Surface 
Water Budget (including text, tables, and figures); consequently, resulting in a balance of average surface 
water inflow and outflow. 

10. Section 3.3.5.1 - Projected Water Budget Calculation Methods, Pages 36-38: 

a. BGC was unable to determine what 50-year period of historical hydrology was used to develop the 
project water budget. Page 37, last full paragraph, discusses the time periods of various data sets, but does 
not state what historical period is used to develop the projected water budgets. This paragraph says, “The 
precipitation and ET change projections are computed relative to a baseline period of 1981 to 2011.” Is that 
the period that was used? If so, the reviewer notes that this period is only 31 years whereas a 50-yr period is 
required. The historical period needs to be stated explicitly for the reader. 

Response:  The historical period included the following sequence of WYs and a graphic is included for 
illustration below: 1981-2011, 1984-1992-1985, and 1998-2001.  

 

WYs used in the projected 50-year base period were limited by the following data sets: the historical water 
budget period (1981-2018), the USGS BCM data set (1980-2018), and the VIC model data set (1915-2011). 

The revised text will include further clarification of the 50-year period used for historical hydrology to develop 
the projected water budget.   

b. Concerning the statement “The USGS BCM, as discussed in Section 3.3.2.1.1, was calibrated to the 
DWR Variable Infiltration Capacity (VIC) hydrology model…” It does not appear the VIC model was used to 
calibrate the BCM model. It appears that author instead means to say that the climate change factors derived 
from the VIC model were used to adjust the BCM results to account for climate change in the water budget. 
The term “calibrate” is used in this same context in Section 3.3.5.1.2 and Table 9. Consider revising. 

Response:  The use of terms such as “calibrated” and “adjusted” will be reviewed and revised appropriately in 
the revised text.  
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11. Section 3.3.5.2 – Projected Surface Water Budget, Pages 38-39: Similar question as in Water Budget 
Comment No. 8. 

Response:  Groundwater discharge to surface water will be included as an inflow term in the revised Surface 
Water Budget (including text, tables, and figures); consequently, resulting in a balance of average surface 
water inflow and outflow.  

12. Sections 3.3.5.2 - 3.3.5.3, Tables 3-23 – 3-27, and Figures 3-55 – 3-56: 

a. 2042 and 2072 water budgets are presented and compared with the historical water budget. It is 
unclear what the 2042 and 2072 water budgets represent. Are they single year water budgets? Alternatively, 
do they represent average conditions over some period projected in the future? 

Response:  The 2042 and 2072 water budgets represent average conditions over a 50-year projected period 
(see response to comment 10a for 50-year base period).  Further clarification will be included in the revised 
text.  

b. The projected water budget information presented in these sections does not meet the GSP 
Emergency Regulations requirement for annual quantification of the water budget for the 50-yr projection 
period (GSP Emergency Regulations § 354.18). 

Response: The projected water budgets were developed using a 50-year projection period (see response to 
comment 10a for 50-year base period). An average of the annual conditions is used for in text discussion and 
graphics.  Annual quantification of the water budget for the 50-year projection was completed to calculate the 
average for the 2042 and 2072 projected future water budgets.  A table (like the Spreadsheet Tool) 
representing annual quantification over the 50-year projected water budget period will be included in the 
revised text and or Appendix E.  

c. The projected water budget information presented in these sections does not meet the GSP 
Emergency Regulations requirement for including a baseline future conditions against which effects of 
climate change and projected water demand are compared (GSP Emergency Regulations § 
354.18(c)(3(A)&(B)). 

(A) Projected hydrology shall utilize 50 years of historical precipitation, 
evapotranspiration, and streamflow information as the baseline condition for 
estimating future hydrology. The projected hydrology information shall also be 
applied as the baseline condition used to evaluate future scenarios of hydrologic 
uncertainty associated with projections of climate change and sea level rise. 
(B) Projected water demand shall utilize the most recent land use, 
evapotranspiration, and crop coefficient information as the baseline condition for 
estimating future water demand. The projected water demand information shall 
also be applied as the baseline condition used to evaluate future scenarios of water 
demand uncertainty associated with projected changes in local land use planning, 
population growth, and climate. 

Response: A 50-year baseline period was used in the development of the projected water budget (see 
response to comment 10a for 50-year base period).  In order to develop a projected water budget with climate 
change factors and projected water demand incorporated, a 50-year baseline period had be to developed 
first; consequently satisfying regulations 354.18(c)(3(A)&(B) in GSI’s interpretation. Tables similar to the 
Spreadsheet Tool for the 50-year baseline period and projected periods are included in Appendix E.  

d. An annual water budget table and bar chart like that provided for the historical water budget (Table 3-
16 and Figure 3-50) should be provided for the future water budget in the GSP. 
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Response: The projected water budgets were developed using a 50-year projection period. An average of the 
conditions is used for in text discussion and graphics.  A table (like 3-21) representing annual quantification 
over the 50-year projected water budget period was developed to calculate average conditions will be 
included in the revised text or Appendix E.  Generation of a chart showing annual water budget factors (like 
Figure 3-50) from this table will be considered.  

13. Section 3.3.5.3.1. - Projected Water Demand, Pages 41-42, and Table 3-27: 

a. It is unclear how the projected agricultural water demand was calculated. Based on the text 
description of the approach, BGC calculated 2072 Ag Demand as follows: 13,459 acres X 1.75 AF/acre X 
1.08 (i.e., the 2070 ET change factor) = 25,440 AF. The text and Table 3-27 indicate 26,800 AF. More 
clarifying explanation would be helpful. 

Response:  This was a mathematical error using the incorrect change factor and will be revised.  

b. It would be helpful to explain that imported water became available to VAFB during the historical 
period to provide context for why the VAFB water demand is projected to decrease in the future relative to 
historical demand. 

Response:  Further clarification will be included in the revised text regarding SWP water becoming available to 
VAFB via the CCWA during the historical period.  

14. Section 3.3.5.3.2. - Projected Water Budget and Change in Groundwater Storage, Page 44: The 
statement “Average annual precipitation for the projected period is equal to the historical period average 
annual precipitation for the 2042 projected period and— interestingly—2.6 percent greater than the historical 
period average for the 2072 projected period” appears to conflict with the following statements on Page 38: 
“Annual precipitation increases by approximately 1 percent projected under 2030 conditions relative to the 
baseline period. Under 2070 conditions, small decreases in annual precipitation, of approximately 2 percent, 
are projected.” 

Response:  This was a typo and will be revised.  

15. Section 3.3.5.3.4. - Basin Yield Estimate, Page 48: The statement “The projected average annual 
amount of groundwater in storage is estimated to decrease by…” is incorrect. This statement should refer to 
the change in groundwater storage, not the amount of groundwater in storage. 

Response: GSI interprets the change of groundwater storage as storage capacity (e.g., land subsidence 
resulting from collapse of pore space and a loss of groundwater storage).  GSI understands change of 
groundwater in storage as the change in the volume of groundwater in storage, rather than the loss of 
groundwater storage capacity.   

16. Section 3.3.6 – Spreadsheet Tool Assumptions and Uncertainty, Page 49: 

a. The text states that “The GSP spreadsheet tool is based on…calibrated USGS BCM for the Basin.”  It is 
unclear whether the BCM model was actually calibrated to measured data for the San Antonio Creek Valley 
Basin. The BCM model is a statewide model and has only been calibrated to surface water flow and only in 
selected basins. The memo does not describe whether San Antonio Creek Valley Basin is one of those basins. 
If it is, more information should be provided concerning the quality of the calibration and clarify that the 
calibration only applies to streamflow (i.e., recharge is uncalibrated). If it is not, the text should not say the 
BCM model is calibrated for the Basin. 

Response:  The use of terms such as “calibrated” and “adjusted” will be reviewed and revised appropriately in 
the revised text.  Further clarification of the use of the USGS BCM will be included in the revised text.  
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b. The text states that “Uncertainty inherent in the spreadsheet tool has been considered in the 
development of management actions and projects discussed in Section 6.” It is unclear how the uncertainty 
in the spreadsheet tool can be considered in other GSP sections because the uncertainty is not characterized 
here. A more comprehensive descriptive assessment of the uncertainty in the spreadsheet tool results should 
be presented in this section together with quantitative estimates of the uncertainty. 

Response:  A discussion of uncertainty regarding calculation of each groundwater budget component used in 
the spreadsheet tool will be included in the revised text. 

c. The text states that “It is GSI’s opinion that the results of the water budget analysis using the 
spreadsheet tool are sufficient to establish the magnitude of the annual and cumulative change in 
groundwater in storage.” Building on the prior comment, this statement should be tempered by including 
discussion of the estimated magnitude of potential errors in the annual and cumulative change in storage. 

Response:  A discussion of uncertainty regarding calculation of each groundwater budget component and, if 
feasible, potential errors in the estimated magnitude of annual and cumulative change in storage will be 
included in the revised text.   

d. The text describes an independent calculation of storage change for the period 2015-2018 using 
groundwater levels and assumed aquifer storage coefficients. The text concludes that the spreadsheet tool 
2015-2018 storage change result compares favorably with the independent storage change calculation for 
the same period. However, this does not appear to be correct. The spreadsheet tool 2015- 2018 storage 
change result of 52,100 AF does not compare favorably with the independent calculation result of 83,800 AF 
(61% difference). Moreover, the independent calculation is very error-prone given the lack of knowledge 
concerning the location where groundwater transitions from confined to unconfined conditions. 

Response: The spreadsheet tool calculation of change in storage for the period 2015-2018 includes 4 water 
years (2015, 2016, 2017, and 2018) resulting in a change in storage value of 77,600 AF (7 percent 
difference when compared to the groundwater level elevation-based calculation of 83,800 AF). 

HCM 

1. It would be helpful to label Harris Canyon on one or more figures because it is frequently referred to in 
the text. 

Response: The location of Harris Canyon is labeled on Figure 3-1. The labeling of Harris Canyon will be 
considered during revision of other figures. 

2. Los Alamos and San Antonio Synclines should be depicted on the geologic map, as they are important 
structures discussed in the text (Figure 3-4). 

Response: The Los Alamos Syncline and San Antonio Syncline are included on Figure 3-4. Note the projection 
of the Los Alamos Syncline is based on Dibblee et al. 1989, 1993, and 1994 in which both synclines were 
mapped as a single geologic structure. 

3. Potential Groundwater Dependent Ecosystems (pGDEs): 

a. The pGDEs discussed in Section 3.1.3.2.2. and depicted on Figure 3-11 should be reviewed to screen 
out pGDEs that are not actually dependent on groundwater in a principal aquifer.   Top of aquifer and 
groundwater elevation data should be used for this screening. The screening should also include review of 
aerial photos to identify and screen out and pGDEs that appear to be reliant discharges from human-made 
structures, such as irrigation canals, irrigated fields reservoirs, septic systems, cattle ponds, or water 
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treatment works. It is highly recommended that these tasks be completed before developing sustainable 
management criteria. 

Response: Further evaluation of pGDEs was conducted after the distribution of the draft HCM section of the 
Basins GSP.  The analysis considered elements included in the above comment.  

b. The wetland areas called out on Figure 3-11 should be screened to assess whether they are actually 
wetlands and whether they are connected to groundwater in a principal aquifer. BGC reviewed Google Earth 
and groundwater levels from Figures 3-13 and 3-15. BGC’s found that some mapped wetlands lack visual 
evidence of a wetland or may be an irrigation reservoir. With one exception, BGC found that the mapped 
wetlands are at elevations that are at least 25 feet above the groundwater elevation in the underlying aquifer, 
with most being 100 feet or more above. This suggests that the mapped wetland features are not likely 
connected to groundwater in a principal aquifer and should be screened out. In the one exception, further 
evaluation is needed to determine if the groundwater is confined or unconfined before concluding the 
mapped wetland is hydraulically connected to the principal aquifer. 

Response: Further evaluation of pGDEs (including wetlands) was conducted after the distribution of the draft 
HCM section of the Basins GSP.  The analysis considered elements included in the above comment.  

c. Page 26, last sentence: “Additional field reconnaissance is necessary to verify the existence of these 
potential GDEs.” The screening described above can be completed without field reconnaissance and should 
be performed. Field reconnaissance may only be necessary for pGDEs that cannot be screened out or 
confirmed via the desktop screening methods. 

Response: Further evaluation of pGDEs (including wetlands) was conducted after the distribution of the draft 
HCM section of the Basins GSP.  The analysis considered elements included in the above comment. 

4. The Section 3.1.4 discussion of data gaps and uncertainty should be revised to be consistent with the 
SGMA definitions of those terms.  The definitions are as follows. GSP Emergency Regulations §351(l) define 
the term “data gap” as "a lack of information that significantly affects the understanding of the basin setting 
or evaluation of the efficacy of Plan implementation and could limit the ability to assess whether a basin is 
being sustainably managed." GSP Emergency Regulations §351(ai) define the term "uncertainty" as "a lack of 
understanding of the basin setting that significantly affects an Agency’s ability to develop sustainable 
management criteria and appropriate projects and management actions in a Plan, or to evaluate the efficacy 
of Plan implementation, and therefore may limit the ability to assess whether a basin is being sustainably 
managed." Essentially, these definitions mean that a data limitation or lack of information must materially 
impact the ability to sustainably manage the basin to be considered a "data gap" or "uncertainty". Section 
3.1.4 does not make the case that the items listed would materially impact the ability to sustainably manage 
the Basin. Further explanation is needed, or the discussion of these items should be revised to make clear 
they are not “data gaps” as the term is defined for SGMA. This is important because the implication is that 
"data gaps" and "uncertainties" identified in the GSP must be filled to sustainably manage the basin, likely at 
a significant cost to the groundwater users. 

Response:  The use of the terms “data gap” and “uncertainty” will be evaluated for consistency with SGMA 
definitions.  

Similarly, Page 39 states that “The limited spatial coverage of publicly available groundwater level data for 
the Paso Robles Formation Aquifer is a significant data gap.” A similar statement is made for the Careaga 
Sand Formation Aquifer on Page 44. These statements seem inconsistent with groundwater level contour 
maps which show data coverage across the basin for contour preparation. More information is needed to 
justify the conclusion that the current well network is so limited that it materially impacts the ability of the 



San Antonio Creek Valley Groundwater Basin – Draft Water Budget Peer Review 

GSI Water Solutions, Inc.  10 

GSA to sustainably manage the basin. Specific data gaps in the monitoring network should be identified and 
tied to specific sustainable management issues. 

Response:  The use of the terms “data gap” and “uncertainty” will be evaluated for consistency with SGMA 
definitions. 

Groundwater contour figures were revised to identify areas that lack data control. 

5. Groundwater Contours (Figures 3-13 and 3-14) – Consider dashing contours that lack data control. 

Response:  Groundwater contour figures were revised to identify areas that lack data control. 

6. Section 3.2.4 concerning land subsidence should discuss the possibility that the small measured land 
surface elevation changes could be related to tectonic activity. The Basin is located in a tectonically active 
region and is itself a down warping synclinal trough. The lack of discussion about tectonics creates an 
impression that the land surface elevation changes are exclusively attributed to groundwater withdrawal. The 
text should be revised to eliminate this impression. Over time, it will likely be possible to distinguish land 
surface elevation changes due to tectonic motion from those caused by groundwater withdrawal by 
comparing InSAR and long-term groundwater level data with UNAVCO continuous GSP elevation trends. 

Response:  Further discussion will be included regarding land subsidence including consideration of the 
regional geomorphic setting as well as oil and gas extraction in Section 3.2.4.  
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Bryan Bondy, President 
Bondy Groundwater Consulting, Inc. 
10488 Graham Ct. 
Ventura, CA 93004     
 
Anna Olsen, Executive Director  
San Antonio Basin Groundwater Sustainability Agency 
920 East Stowell Rd 
Santa Maria, CA 93454 
 

RE: Peer Review of Draft GSP Sustainable Management Criteria and Projects and Management 
Actions 

 
Via E-mail to aolsen@sanantoniobasingsa.org 
 
Dear Anna: 
 
As requested, I have completed a peer review of the draft Groundwater Sustainability Plan (GSP) 
for the San Antonio Creek Valley Basin (the Basin) prepared by GSI Water Solutions, Inc.  
As you may recall, I previously reviewed the draft water budget and hydrogeologic conceptual 
model sections of the GSP; those sections were not reviewed again.  Also, pursuant to your 
request, this review focused on the sustainable management criteria (Section 4) and projects and 
management actions (Section 6).  Monitoring Networks (Section 5) and GSP Implementation 
(Section 7) were not reviewed. 
 
Overall, the GSP is well written and seeks to comply with the GSP Emergency Regulations.  
Many of the comments offered below highlight aspects that were unclear to the reviewer.  
Addressing these comments may help stakeholders better understand the information and may 
help avoid some DWR comments.  Some of the comments below address potential concerns that 
the GSA may wish to evaluate prior to adopting the GSP or during the first 5-year GSP 
assessment period. 
 
Section 4: Sustainable Management Criteria 
 

1. Section 4 – Sustainable Management Criteria, Page 4-1: End of second paragraph: 
Consider noting that the SMC reevaluation and potential modification will happen no less 
frequently than the required 5-year GSP assessments. 
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2. Section 4.1 – Definitions, Page 4-3: Definition of “Undesirable result” differs from the 
definition in the cited Water Code section.  The text “…caused by groundwater 
pumping…” should read “…caused by groundwater conditions…”  There may be other 
differences; this just happens to be the one I noticed. 
 

3. Section 4.2.1 – Qualitative Objectives for Meeting Sustainability Goals, Page 4-4: It may 
be helpful to qualify the objectives for “Avoid Degraded Groundwater Quality” by noting 
that the GSA is only responsible for groundwater quality degradation caused by 
groundwater pumping or GSP implementation and explain the nexus between pumping or 
GSP implementation and potential water quality changes.   
 

4. Section 4.3.2 – Criteria for Defining Undesirable Results, Page 4-6: Bullet List: 
 

a. It is unclear whether the three criterion bullets are intended to be applied 
conjunctively or disjunctively. 
 

b. Third bullet – There is a concern with the use of the term “Impacts” because not 
all impacts may be significant and unreasonable.  Consider replacing “Impacts” 
with “Significant and unreasonable impacts” to better align with the SGMA 
definition of undesirable results.   
 

5. Section 4.5.1 –Undesirable Results for Groundwater Levels, Page 4-13: Bullet List: 
 

a. It is unclear whether the three criterion bullets are intended to be applied 
conjunctively or disjunctively. 
 

b. First bullet – It may be helpful to explain the basis for selecting 50% of 
representative wells exceeding the minimum thresholds.   

 
c. Second bullet – There is a concern with the use of the term “impact” because not 

all impacts may be significant and unreasonable.  Consider replacing “impact” 
with “significant and unreasonable impacts” to better align with the SGMA 
definition of undesirable results.   

 
d. Third bullet –  

 
i. What are the historical average production rates that will be used as the 

baseline for evaluation of this criterion (I did not find the values in the 
GSP)? 
 

ii. The logic for the third bullet seems questionable.  The average historical 
production likely includes some years with lower-than-average values.  
Why would it be significant and unreasonable in the future to not be able 
to produce at average historical rates when the historical rates themselves 
include years with less than average production, which was not considered 
an undesirable result historically? 
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iii. Consider providing quantitative measures.  Is one well unable to produce 

historical average quantities of water considered significant and 
unreasonable, or is it some larger number (or percentage) of wells?   

 
 

6. Section 4.5.2 – Minimum Thresholds for Groundwater Levels, Pages 4-14 – 4-16:  It is 
noted that the well impact analysis used to support the minimum thresholds is not very 
sensitive to the groundwater elevation, as indicated by the small change in the 
percentages of wells with various groundwater levels below top of screen.  The well 
impact analysis results for the range of groundwater levels considered appears to be 
controlled by a small number of wells that are located in apparently unconfined areas 
near the edges of the basin and some wells that appear to be outliers compared to nearby 
wells.  For these reasons, the well impact analysis results may not be representative of 
most wells in the basin and the resulting minimum thresholds may not be as 
representative as thought.  It is suggested this analysis be revisited during the first 5-year 
GSP assessment period and refined by including additional wells (assuming more well 
construction information become available) and/or other approaches to evaluating 
potential significant and unreasonable impacts. 
 

7. Section 4.8 – Degraded Groundwater Quality Sustainable Management Criteria, Page 4-
31:  The text states: “The SABGSA has no responsibility to manage groundwater quality 
unless it can be shown that water quality degradation is caused by pumping in the Basin, 
or the SABGSA implements a project that degrades water quality.”  It is suggested that 
the GSP include a discussion about the potential for pumping or GSP implementation to 
degrade water quality and describe criteria for evaluating whether those conditions are 
occurring (or describe how and when those criteria will be developed). 
 

8. Section 4.9.1 –Undesirable Results for Land Subsidence, Page 4-40m, bullet list in 
middle of page: 

 
a. It is unclear whether the three criterion bullets are intended to be applied 

conjunctively or disjunctively. 
 

b. Consider caveating all criteria as only applying if groundwater levels are below 
historical low levels during the period in question. 

 
9. Land Subsidence Minimum Threshold and Measurable Objective:  The text on page 4-43 

(minimum threshold) and page 4-46 (measurable objective) both say the criteria are based 
on the measured subsidence at the UNAVCO CGPS Station ORES from 2000-2020.  
However, the minimum threshold and measurable objective values are different (0.05 vs 
0.04 feet per year).  The text suggests that the values should be the same; therefore, it is 
unclear why the values are different.   
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10. Section 4.10.2 - Minimum Thresholds for Surface Water Depletion:   
 
There are concerns with using the Casmalia stream gage to establish the minimum 
threshold for depletion of interconnected surface water:   
 
First, the GSP Emergency Regulations require the minimum threshold to be the rate of 
depletion of surface water flow caused by groundwater pumping, not the surface water 
flow rate itself.   
 
Second, because the gage is downstream of the basin, it is measuring unused water 
leaving Barka Slough area.  In theory, some of water measured by the gage is available 
for transpiration in Barka Slough if it is needed.  In other words, the surface water flows 
at the gage could potentially decrease before undesirable results occur in Barka Slough.  
It is possible that flows at the gage could go to zero before significant and unreasonable 
effects at the Barka Slough manifest. 
 
Lastly, the flows measured by the gage may be impacted by processes unrelated to 
depletion by pumping, which are beyond the GSA’s authority and control.  These 
include: (1) flows from the four tributaries that confluence with San Antonio Creek 
downstream of the basin boundary; (2) variability in transpiration rates within the Barka 
Slough; and (3) transpiration along the portion of San Antonio Creek located between the 
basin boundary and the gage.   
 
The GSP discusses a historical depletion rate estimate developed using Darcy’s Law.  It 
is suggested that consideration be given to setting the initial minimum threshold based on 
the Darcy’s Law calculation using the chronic lowering of groundwater levels minimum 
thresholds as a calculation input.  This approach may align better with the GSP 
Emergency Regulations (using a depletion rate instead of surface water flow) and would 
eliminate concerns about other physical processes affecting the measurement of flow.  
The minimum threshold could be revisited, as planned, using the numerical model during 
the first 5-year GSP assessment period. 
 
If the current approach of using the Casmalia gage is retained, it is recommended that the 
minimum threshold be better explained and set lower.  Page 4-54 says “This threshold 
was selected based on the analysis of historical base flow at the Casmalia stream gage 
presented on Figure 4-2.”  That is not enough information to understand the basis for the 
selected minimum threshold value.  Based on visual inspection of Figure 4-2, it appears 
that the minimum threshold was exceeded in 2015, yet the GSP says “the EVI analysis 
indicates no discernible long-term trend in Barka Slough vegetative health” (p. 3-117).  
This suggests that there have not been undesirable results historically, including 2015.  If 
undesirable results did not occur at the 2015 flows, then the minimum threshold is 
probably too high.   
 
 
 
 



Bondy Groundwater Consulting, Inc.  5 

 

Section 6: Projects and Management Actions 
 

11. The projects and management actions described in this section appear to be reasonable.   
 
Other projects that may be worth investigating or considering include:  

 
a. Bedrock wells – consideration could be given to pumping and treating 

groundwater from bedrock formations to create an alternative water supply. 
 

b. Oilfield-produced water – consideration could be given to working with the 
owners of the active oil production wells surrounding the basin to evaluate the 
feasibility of treating and using oilfield-produced water for irrigation. 

 
c. Water exchanges – consideration could be given to funding local water projects in 

other regions in exchange for State Water Project allocation.   
 

12. Table 6-1:  Header row - Groundwater Dependent Ecosystems is not a sustainability 
indicator identified in SGMA.   
 

13. Section 6.9 Tier 2 Management Action 7 – Voluntary Agricultural Crop Fallowing 
Programs:  It is noted that voluntary fallowing would likely only occur if a cap-and-trade 
system is in place (i.e., the proposed “Base Pumping Allocation” and “Groundwater 
Extraction Credit Marketing and Trading Program”).  Therefore, it is suggested that this 
dependency be noted in the description of the management action.  It is also noted that 
the program may potentially be enhanced (or a separate program could be implemented, 
depending on who it is framed) by the having the GSA lease or purchase agricultural land 
for fallowing.  The GSA could use fees to lease/purchase the lands, if necessary or 
desired.  The GSA could also consider purchasing groundwater extraction credits. 

 
Closing 
Thank you for the opportunity to peer review the draft GSP.  Please contact me if you have any 
questions about the review findings. 
 
Sincerely, 
 
 
 
Bryan Bondy, President 
Bondy Groundwater Consulting, Inc. 
 
cc:  Jeff Barry, GSI 



October 31, 2021

San Antonio Basin GSA
920 East Stowell Rd
Santa Maria, CA 93454

Submitted via web: https://portal.sanantoniobasingsa.org/comment/new

Re: Public Comment Letter for San Antonio Creek Valley Groundwater Basin Draft GSP

Dear Anna Olsen,

On behalf of the above-listed organizations, we appreciate the opportunity to comment on the Draft
Groundwater Sustainability Plan (GSP) for the San Antonio Creek Valley Groundwater Basin being
prepared under the Sustainable Groundwater Management Act (SGMA). Our organizations are deeply
engaged in and committed to the successful implementation of SGMA because we understand that
groundwater is critical for the resilience of California’s water portfolio, particularly in light of changing
climate. Under the requirements of SGMA, Groundwater Sustainability Agencies (GSAs) must consider
the interests of all beneficial uses and users of groundwater, such as domestic well owners,
environmental users, surface water users, federal government, California Native American tribes and
disadvantaged communities (Water Code 10723.2).

As stakeholder representatives for beneficial users of groundwater, our GSP review focuses on how well
disadvantaged communities, drinking water users, tribes, climate change, and the environment were
addressed in the GSP. While we appreciate that some basins have consulted us directly via focus groups,
workshops, and working groups, we are providing public comment letters to all GSAs as a means to
engage in the development of 2022 GSPs across the state. Recognizing that GSPs are complicated and
resource intensive to develop, the intention of this letter is to provide constructive stakeholder feedback
that can improve the GSP prior to submission to the State.

Based on our review, we have significant concerns regarding the treatment of key beneficial users in the
Draft GSP and consider the GSP to be insufficient under SGMA. We highlight the following findings:

1. Beneficial uses and users are not sufficiently considered in GSP development.
a. Human Right to Water considerations are not sufficiently incorporated.
b. Public trust resources are not sufficiently considered.
c. Impacts of Minimum Thresholds, Measurable Objectives and Undesirable Results on

beneficial uses and users are not sufficiently analyzed.
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2. Climate change is not sufficiently considered.
3. Data gaps are not sufficiently identified and the GSP does not have a plan to eliminate them.
4. Projects and Management Actions do not sufficiently consider potential impacts or benefits to

beneficial uses and users.

Our specific comments related to deficiencies of the San Antonio Creek Valley Groundwater Basin Draft
GSP along with recommendations on how to reconcile them, are provided in detail in Attachment A.

Please refer to the enclosed list of attachments for additional technical recommendations:

Attachment A GSP Specific Comments
Attachment B SGMA Tools to address DAC, drinking water, and environmental beneficial uses

and users
Attachment C Freshwater species located in the basin
Attachment D The Nature Conservancy’s “Identifying GDEs under SGMA: Best Practices for

using the NC Dataset”
Attachment E Maps of representative monitoring sites in relation to key beneficial users

Thank you for fully considering our comments as you finalize your GSP.

Best Regards,

Ngodoo Atume
Water Policy Analyst
Clean Water Action/Clean Water Fund

Samantha Arthur
Working Lands Program Director
Audubon California

E.J. Remson
Senior Project Director, California Water Program
The Nature Conservancy

J. Pablo Ortiz-Partida, Ph.D.
Western States Climate and Water Scientist
Union of Concerned Scientists

Danielle V. Dolan
Water Program Director
Local Government Commission

Melissa M. Rohde
Groundwater Scientist
The Nature Conservancy
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Attachment A
Specific Comments on the San Antonio Creek Valley Groundwater Basin Draft
Groundwater Sustainability Plan

1. Consideration of Beneficial Uses and Users in GSP development
Consideration of beneficial uses and users in GSP development is contingent upon adequate
identification and engagement of the appropriate stakeholders. The (A) identification, (B) engagement,
and (C) consideration of disadvantaged communities, drinking water users, tribes, groundwater1

dependent ecosystems, streams, wetlands, and freshwater species are essential for ensuring the GSP
integrates existing state policies on the Human Right to Water and the Public Trust Doctrine.

A. Identification of Key Beneficial Uses and Users

Disadvantaged Communities and Drinking Water Users
The identification of Disadvantaged Communities (DACs) and drinking water users is
insufficient. We note the following deficiencies with the identification of these key beneficial
users.

● The GSP fails to identify and map the locations of DACs and describe the size of each
DAC population within the basin.

● While the plan provides a density map of domestic wells in the basin (Figure 2-4), the
GSP fails to provide depth of these wells (such as minimum well depth, average well
depth, or depth range) within the basin.

● The GSP fails to identify the population dependent on groundwater as their source of
drinking water in the basin. Specifics are not provided on how much each DAC
community relies on a particular water supply (e.g., what percentage is supplied by
groundwater).

These missing elements are required for the GSA to fully understand the specific interests and
water demands of these beneficial users, and to support the consideration of beneficial users in
the development of sustainable management criteria and selection of projects and management
actions.

RECOMMENDATIONS

● Map the locations of DACs and provide the population of each identified DAC. The
DWR DAC mapping tool can be used for this purpose. Identify the sources of drinking2

water for DACs, including an estimate of how many people rely on groundwater (e.g.,
domestic wells, state small water systems, and public water systems).

2 The DWR DAC mapping tool is available online at: https://gis.water.ca.gov/app/dacs/.

1 Our letter provides a review of the identification and consideration of federally recognized tribes (Data source:
SGMA Data viewer) within the GSP from non-tribal members and NGOs. Based on the likely incomplete information
available to our organizations for this review, we recommend that the GSA utilize the California Department of Water
Resources’ “Engagement with Tribal Governments” Guidance Document
(https://water.ca.gov/Programs/Groundwater-Management/SGMA-Groundwater-Management/Best-Management-Pra
ctices-and-Guidance-Documents) to comprehensively address these important beneficial users in their GSP.
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● Include a map showing domestic well locations and average well depth across the
basin.

Interconnected Surface Waters
The identification of Interconnected Surface Waters (ISWs) is insufficient, due to lack of
supporting information provided for the ISW analysis. The GSP presents a conceptual
representation of gaining and losing streams (Figure 3-52. Gaining and Losing Streams). The
GSP also presents a map (Figure 3-53. Stream Classification) of the basin’s stream reaches, as
classified by the USGS National Hydrography Dataset (NHD), with labels `Intermittent’ and
‘Perennial’.

The GSP states (p. 3-102): “Figure 3-53 is a stream classification map of the Basin as defined by
the USGS NHD (USGS, 2020b). Based on the USGS NHD, all the streams in the Basin are
classified as intermittent and likely to be losing streams. The stream channels located in Barka
Slough are classified as perennial and likely to be gaining streams.” The GSP continues (p.
3-103): “Interconnected surface water and groundwater within the Paso Robles Formation and
Careaga Sand is indicated by the Barka Slough and perennial classification of streams in that
area.” With these two statements, the GSP implies that interconnected reaches are defined by
perennial conditions. However, this is an incorrect conclusion. Note the regulations [23 CCR
§351(o)] define ISW as “surface water that is hydraulically connected at any point by a continuous
saturated zone to the underlying aquifer and the overlying surface water is not completely
depleted”. “At any point” has both a spatial and temporal component. Even short durations of
interconnections of groundwater and surface water can be crucial for surface water flow and
supporting environmental users of groundwater and surface water.

Using seasonal groundwater elevation data over multiple water year types is an essential
component of identifying ISWs. The GSP does not present or analyze depth to groundwater data
when identifying ISWs in the basin.

RECOMMENDATIONS

● Provide a map showing all the stream reaches in the basin, with reaches clearly
labeled as interconnected or disconnected. Consider any segments with data gaps as
potential ISWs and clearly mark them as such on maps provided in the GSP.

● Provide depth-to-groundwater contour maps using the best practices presented in
Attachment D, to aid in the determination of ISWs. Specifically, ensure that the first
step is contouring groundwater elevations, and then subtracting this layer from land
surface elevations from a digital elevation model (DEM) to estimate depth to
groundwater contours across the landscape. This will provide accurate contours of
depth-to-groundwater along streams and other land surface depressions where GDEs
are commonly found.

● Use seasonal data over multiple water year types to capture the variability in
environmental conditions inherent in California’s climate, when mapping ISWs. We
recommend the 10-year pre-SGMA baseline period of 2005 to 2015.
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● Reconcile ISW data gaps with specific measures (shallow monitoring wells, stream
gauges, and nested/clustered wells) along surface water features in the Monitoring
Network section of the GSP.

Groundwater Dependent Ecosystems
The identification of Groundwater Dependent Ecosystems (GDEs) is insufficient. The GSP took
initial steps to identify and map GDEs using the Natural Communities Commonly Associated with
Groundwater dataset (NC dataset). However, insufficient groundwater data was used to
characterize groundwater conditions in the basin’s GDEs. The GSP states (3-90): “Contoured
groundwater elevation data for spring 2015 were used to determine areas where the Natural
Communities polygons were within 30 feet depth to groundwater. Spring 2015 groundwater
elevations were chosen for this analysis because this marked a period of the greatest recent data
availability. These data are considered representative of average spring-summer conditions within
the last 5 years.” We recommend using groundwater data from multiple seasons and water year
types to determine the range of depth to groundwater around NC dataset polygons. Using
seasonal groundwater elevation data over multiple water year types is an essential component of
identifying GDEs and is necessary to capture the variability in environmental conditions inherent
in California’s climate.

We commend the GSA for including an inventory of flora and fauna species in the basin's GDEs.
Section 3.2.6.1 presents a discussion of potential GDE vegetation classifications and their
acreage, and each of these GDE units is mapped individually on Figure 3-10 (Natural
Communities Commonly Associated with Groundwater Dataset). Table 3-9 presents the plants
and their rooting depths likely present in Barka Slough. Table 3-12 presents the special-status
species that may be located within the basin, which are further discussed in the GSP text and
mapped on Figure 3-57 (Special-Status Species Critical Habitat).

Within Section 3.2.6.1 (Identification of Potential GDEs), the GSP states that the maximum
rooting depth of Valley Oak (Quercus lobata) is 80 feet. However, this deeper rooting depth was
not used when verifying whether Valley Oak polygons from the NC Dataset are supported by
groundwater. Figure 3-10 shows acreage of Valley Oak polygons across the basin in areas
covered by the > 30 ft depth to water area mapped on Figure 3-55. Of the 495 acres of Valley
Oak mapped on Figure 3-10, no acreage is retained as a potential GDE in the GSP.

RECOMMENDATIONS

● Refer to Attachment D of this letter for best practices for using local groundwater data
to verify whether polygons in the NC Dataset are supported by groundwater in an
aquifer.  If insufficient data are available to describe groundwater conditions within or
near polygons from the NC dataset, include those polygons as “Potential GDEs” in the
GSP until data gaps are reconciled in the monitoring network.

● Use depth-to-groundwater data from multiple seasons and water year types (e.g., wet,
dry, average, drought) to determine the range of depth to groundwater around NC
dataset polygons. We recommend that a pre-SGMA baseline period (10 years from
2005 to 2015) be established to characterize groundwater conditions over multiple
water year types.
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● Provide depth-to-groundwater contour maps, noting the best practices presented in
Attachment D. Specifically, ensure that the first step is contouring groundwater
elevations, and then subtracting this layer from land surface elevations from a digital
elevation model (DEM) to estimate depth-to-groundwater contours across the
landscape. The GSP maps the 30-foot groundwater depth contour on Figure 3-55,
showing two areas (<= 30 ft Depth To Water and > 30 ft Depth To Water). However, full
depth to groundwater contours are needed to evaluate the valley oak NC dataset
polygons.

● Re-evaluate the 495 acres of valley oak present in the basin. Refer to Attachment B for
more information on TNC’s plant rooting depth database. Deeper thresholds are
necessary for plants that have reported maximum root depths that exceed the
averaged 30-ft threshold, such as valley oak (Quercus lobata). We recommend that the
reported max rooting depth for these deeper-rooted plants be used. For example, a
depth-to-groundwater threshold of 80 feet should be used instead of the 30-ft
threshold, when verifying whether valley oak polygons from the NC Dataset are
connected to groundwater. It is important to emphasize that actual rooting depth data
are limited and will depend on the plant species and site-specific conditions such as
soil and aquifer types, and availability to other water sources.

Native Vegetation and Managed Wetlands
Native vegetation and managed wetlands are water use sectors that are required to be included
in the water budget. , The integration of native vegetation into the water budget is sufficient. We3 4

commend the GSA for including the groundwater demands of this ecosystem in the historical,
current and projected water budgets. Managed wetlands are not mentioned in the GSP, so it is
not known whether or not they are present in the basin.

RECOMMENDATION

● State whether or not there are managed wetlands in the basin. If there are, ensure that
their groundwater demands are included as separate line items in the historical,
current, and projected water budgets.

B. Engaging Stakeholders

Stakeholder Engagement During GSP Development
Stakeholder engagement during GSP development is insufficient. SGMA’s requirement for
public notice and engagement of stakeholders is not fully met by the description in the
Communication and Engagement Plan (Appendix C).5

5 “A communication section of the Plan shall include a requirement that the GSP identify how it encourages the active
involvement of diverse social, cultural, and economic elements of the population within the basin.” [23 CCR
§354.10(d)(3)]

4 “The water budget shall quantify the following, either through direct measurements or estimates based on data: (3)
Outflows from the groundwater system by water use sector, including evapotranspiration, groundwater extraction,
groundwater discharge to surface water sources, and subsurface groundwater outflow.” [23 CCR §354.18]

3 “’Water use sector’ refers to categories of water demand based on the general land uses to which the water is
applied, including urban, industrial, agricultural, managed wetlands, managed recharge, and native vegetation.” [23
CCR §351(al)]
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The Communication and Engagement Plan describes engagement with environmental
stakeholders during the GSP development process through the inclusion of an environmental
representative on the GSA Advisory Committee. However, we note the following deficiencies with
the overall stakeholder engagement process:

● The opportunities for public involvement are described in very general terms. They
include public notices, meetings, and workshops. No specific outreach was described for
DACs and drinking water users. DACs were mentioned once in the initial list of
stakeholders and interested parties within the basin, but were not otherwise mentioned in
the GSP.

● The plan does not include a plan for continual opportunities for engagement through the
implementation phase of the GSP for any stakeholders, including DACs, domestic well
owners, and environmental stakeholders.

RECOMMENDATIONS

● In the Communication and Engagement Plan, describe active and targeted outreach to
engage DAC members, drinking water users, and environmental stakeholders through
the GSP development and implementation phases. Refer to Attachment B for specific
recommendations on how to actively engage stakeholders during all phases of the
GSP process.

● Describe efforts to consult and engage with DACs and domestic well owners within the
basin.

● Utilize DWR’s tribal engagement guidance to comprehensively address all tribes and
tribal interests in the basin within the GSP.6

C. Considering Beneficial Uses and Users When Establishing Sustainable
Management Criteria and Analyzing Impacts on Beneficial Uses and Users

The consideration of beneficial uses and users when establishing sustainable management criteria (SMC)
is insufficient. The consideration of potential impacts on all beneficial users of groundwater in the basin
are required when defining undesirable results and establishing minimum thresholds. , ,7 8 9

9 “The description of minimum thresholds shall include [...] how state, federal, or local standards relate to the relevant
sustainability indicator.  If the minimum threshold differs from other regulatory standards, the agency shall explain the
nature of and the basis for the difference.” [23 CCR §354.28(b)(5)]

8 “The description of minimum thresholds shall include [...] how minimum thresholds may affect the interests of
beneficial uses and users of groundwater or land uses and property interests.” [23 CCR §354.28(b)(4)]

7 “The description of undesirable results shall include [...] potential effects on the beneficial uses and users of
groundwater, on land uses and property interests, and other potential effects that may occur or are occurring from
undesirable results.” [23 CCR §354.26(b)(3)]

6 Engagement with Tribal Governments Guidance Document. Available at:
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/Groundwater-Management/Sustainable-Groundwat
er-Management/Best-Management-Practices-and-Guidance-Documents/Files/Guidance-Doc-for-SGM-Engagement-
with-Tribal-Govt_ay_19.pdf
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Disadvantaged Communities and Drinking Water Users
For chronic lowering of groundwater levels, the GSP presents a well impact analysis in Section
3.2.1.3. The GSP states (p. 3-50): “Fall 2018 groundwater elevations measured in basin
monitoring wells were used to assess how many wells have static water levels that are below the
top of screen elevation as of that date and how many would be below top of screen if
groundwater levels were lower. The results of the analysis presented on Figure 3-23 indicate that
groundwater water elevations in fall 2018 were below top of screen in 20 percent of domestic
wells and 12 percent of agricultural wells in the Basin.”

Minimum thresholds for groundwater levels are set at 25 feet below fall 2018 water levels.
The GSP states (p. 4-15): “The analysis indicates that water levels declining 25 feet below fall
2018 water levels do not result in a substantial increase in the number of wells affected by this
condition. If water levels continue to decline, the analysis indicates well owners could observe
some depletion of supply. Based on this analysis, stakeholders in the Basin believe that setting
the minimum threshold for water levels at 25 feet below fall 2018 water levels will not result in
depletion of supply or undesirable results. Setting the minimum threshold at this level allows time
for project and management actions to be implemented before minimum thresholds are reached.
The well impact analysis presented in Section 3.2 indicates that the majority of the agricultural
and domestic wells can tolerate additional groundwater level decline without experiencing
undesirable results.” Despite this well impact analysis, the GSP does not sufficiently describe
whether minimum thresholds are consistent with California’s Human Right to Water policy and will
avoid significant and unreasonable loss of drinking water, especially given the absence of a
domestic well mitigation plan in the GSP.10

Furthermore, undesirable results are characterized by groundwater levels dropping below the
minimum threshold after periods of average and above-average precipitation in 50 percent of
representative wells for two consecutive years. Using 50% as the threshold suggests that
minimum thresholds reached during dry years or periods of drought will not result in an
undesirable result. This is problematic since the GSP is failing to manage the basin in such a way
that strives to minimize significant adverse impacts to beneficial users, which are often felt
greatest in below-average, dry, and drought years.

In addition, the GSP does not sufficiently describe or analyze direct or indirect impacts on DACs
when defining undesirable results, nor does it describe how the existing groundwater level
minimum thresholds will avoid significant and unreasonable impacts to DACs and domestic well
users beyond 2015 and be consistent with Human Right to Water policy.10

For degraded water quality, the GSP presents water quality standards for constituents of concern
(COCs) in Table 4-3. The GSP establishes minimum thresholds pertaining to salts and nutrients
as follows (p. 4-34): “The WQOs presented in Table 4-3 are the minimum thresholds for TDS,
chloride, sulfate, boron, sodium, and nitrate as measured by SWRCB ILRP and DDW programs
in 20 percent of wells monitored. In cases where the ambient (prior to January 2015) water quality
exceeds the WQO, the minimum threshold concentration is 110 percent of the ambient water
quality in 20 percent of the wells.” The GSP does not, however, state which COCs have ambient
concentrations that exceed the WQO, or provide a summary table of the resulting minimum
thresholds.

The GSP states (p. 4-32): “No minimum thresholds have been established for contaminants
because state regulatory agencies, including the RWQCB and the Department of Toxic
Substances Control, have the responsibility and authority to regulate and direct actions that
address contamination.” However, SMC should be established for all COCs in the basin that may

10 California Water Code §106.3. Available at:
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=WAT&sectionNum=106.3
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be impacted by groundwater use and/or management, in addition to coordinating with water
quality regulatory programs.

The GSP only includes a very general discussion of impacts on drinking water users when
defining undesirable results and evaluating the impacts of proposed minimum thresholds. The
GSP does not, however, mention or discuss direct and indirect impacts on DACs or drinking
water users when defining undesirable results for degraded water quality, nor does it evaluate the
cumulative or indirect impacts of proposed minimum thresholds on DACs or drinking water users.

RECOMMENDATIONS

Chronic Lowering of Groundwater Levels
● Describe direct and indirect impacts on drinking water users and DACs when

describing undesirable results and defining minimum thresholds for chronic lowering of
groundwater levels.

Degraded Water Quality
● Describe direct and indirect impacts on drinking water users and DACs when defining

undesirable results for degraded water quality. For specific guidance on how to
consider these users, refer to “Guide to Protecting Water Quality Under the
Sustainable Groundwater Management Act.”11

● Evaluate the cumulative or indirect impacts of proposed minimum thresholds for
degraded water quality on drinking water users and DACs.

● In Table 4-3 (Water Quality Standards for Selected Constituents of Concern), compare
WQOs, MCLs, and ambient (prior to January 2015) water quality concentrations.
Present the final minimum threshold for each COC.

● Set minimum thresholds and measurable objectives for all water quality constituents
within the basin that can be impacted and/or exacerbated as a result of groundwater
use or groundwater management. Ensure they align with drinking water standards.12

Groundwater Dependent Ecosystems and Interconnected Surface Waters
When defining undesirable results for chronic lowering of groundwater levels, the GSP briefly
mentions impacts to GDEs in the Barka Slough area. However, these impacts are not described
or analyzed. This is problematic because without identifying potential impacts on GDEs,
groundwater level minimum thresholds may compromise these environmental beneficial users.
Furthermore, our comments above in the GDE section note that insufficient shallow groundwater
data was used to verify the NC dataset polygons and deeper rooting depths of valley oak were
not considered. After re-analyzing GDEs based on our comments above, consider potential
impacts to GDEs for the chronic lowering of groundwater levels sustainability indicator.

The GSP recognizes data gaps with respect to the interconnected surface water SMC. For the
Barka Slough area, the GSP states (p. 4-54): “Without an improved understanding of the slough

12 “Degraded Water Quality [...] collect sufficient spatial and temporal data from each applicable principal aquifer to
determine groundwater quality trends for water quality indicators, as determined by the Agency, to address known
water quality issues.” [23 CCR §354.34(c)(4)]

11 Guide to Protecting Water Quality under the Sustainable Groundwater Management Act
https://d3n8a8pro7vhmx.cloudfront.net/communitywatercenter/pages/293/attachments/original/1559328858/Guide_to
_Protecting_Drinking_Water_Quality_Under_the_Sustainable_Groundwater_Management_Act.pdf?1559328858.
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water budget, it is not possible at this time to confidently establish a minimum threshold for
depletion of interconnected surface water. Until more is known about the relationship between
groundwater and surface water in the vicinity of the Slough and depletion can be quantified and
monitored, an interim minimum threshold, based on the best available information, focuses on
avoiding depletion and maintaining surface water and groundwater flow entering and leaving the
Slough.” The minimum threshold is 0.15 cfs of surface water flow measured at the Casmalia
stream gage west of the Slough, selected based on the analysis of historical base flow at the
Casmalia stream gage (Figure 4-2). However, no analysis or discussion is presented to describe
how the SMC will affect GDEs, or the impact of this minimum threshold on GDEs in the basin.
Furthermore, the GSP makes no attempt to evaluate the impacts of the proposed minimum
threshold on environmental beneficial users of surface water. The GSP does not explain how the
chosen minimum thresholds and measurable objectives avoid significant and unreasonable
effects on surface water beneficial users in the basin, such as increased mortality and inability to
perform key life processes (e.g., reproduction, migration).

The GSP also recognizes data gaps with respect to ISW in the Las Flores watershed and
northeast of Los Alamos on Price Ranch. The GSP states (p. 4-48): “Until flow of groundwater is
better understood in these areas, meaningful SMCs related to interconnected surface water and
supporting associated GDEs cannot be developed. If analysis of these areas indicates
interconnected surface water with the Paso Robles Formation or the Careaga Sand, SMCs will be
developed pursuant to avoid undesirable results as described below.” As noted above in the ISW
section of this letter, the GSP did not utilize groundwater elevation data to identify ISWs in the
basin. Therefore, in addition to the data gap areas noted above (i.e., Las Flores watershed and
northeast of Los Alamos on Price Ranch), additional analyses may be required to develop
depletion of interconnected surface water SMC after further identification of ISWs based on
groundwater elevation data.

RECOMMENDATIONS

● Define chronic lowering of groundwater SMC directly for environmental beneficial users
of groundwater. When defining undesirable results for chronic lowering of groundwater
levels, provide specifics on what biological responses (e.g., extent of habitat, growth,
recruitment rates) would best characterize a significant and unreasonable impact on
GDEs. Undesirable results to environmental users occur when ‘significant and
unreasonable’ effects on beneficial users are caused by one of the sustainability
indicators (i.e., chronic lowering of groundwater levels, degraded water quality, or
depletion of interconnected surface water). Thus, potential impacts on environmental
beneficial uses and users need to be considered when defining undesirable results in
the basin. Defining undesirable results is the crucial first step before the minimum13

thresholds can be determined.14

● When defining undesirable results for depletion of interconnected surface water,
include a description of potential impacts on instream habitats within ISWs when
minimum thresholds in the basin are reached. The GSP should confirm that minimum15

15 “The minimum threshold for depletions of interconnected surface water shall be the rate or volume of surface water
depletions caused by groundwater use that has adverse impacts on beneficial uses of the surface water and may
lead to undesirable results.” [23 CCR §354.28(c)(6)]

14 The description of minimum thresholds shall include [...] how minimum thresholds may affect the interests of
beneficial uses and users of groundwater or land uses and property interests.” [23 CCR §354.28(b)(4)]

13 “The description of undesirable results shall include [...] potential effects on the beneficial uses and users of
groundwater, on land uses and property interests, and other potential effects that may occur or are occurring from
undesirable results”. [23 CCR §354.26(b)(3)]
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thresholds for ISWs avoid adverse impacts on both environmental beneficial users of
groundwater and surface water as these environmental users could be left unprotected
by the GSP. These recommendations apply especially to environmental beneficial
users that are already protected under pre-existing state or federal law.6,16

● When establishing SMC for the basin, consider that the SGMA statute [Water Code
§10727.4(l)] specifically calls out that GSPs shall include “impacts on groundwater
dependent ecosystems”.

2. Climate Change
The SGMA statute identifies climate change as a significant threat to groundwater resources and one that
must be examined and incorporated in the GSPs. The GSP Regulations require integration of climate
change into the projected water budget to ensure that projects and management actions sufficiently
account for the range of potential climate futures. The effects of climate change will intensify the impacts17

of water stress on GDEs, making available shallow groundwater resources especially critical to their
survival. Condon et al. (2020) shows that GDEs are more likely to succumb to water stress and rely more
on groundwater during times of drought. When shallow groundwater is unavailable, riparian forests can18

die off and key life processes (e.g., migration and spawning) for aquatic organisms, such as steelhead,
can be impeded.

The integration of climate change into the projected water budget is insufficient. The GSP incorporates
climate change into the projected water budget using DWR change factors for 2030 and 2070. However,
the plan does not consider multiple climate scenarios (e.g., the 2070 extremely wet and extremely dry
climate scenarios) in the projected water budget. The GSP should clearly and transparently incorporate
the extremely wet and dry scenarios provided by DWR into projected water budgets or select more
appropriate extreme scenarios for the basin. While these extreme scenarios may have a lower likelihood
of occurring, their consequences could be significant and their inclusion can help identify important
vulnerabilities in the basin's approach to groundwater management.

The GSP incorporates climate change into key inputs (e.g., precipitation, evapotranspiration, and surface
water flow) of the projected water budget. However, while climate change is acknowledged to be a likely
influence on future basin yields, the GSP does not provide a sustainable yield based on the projected
water budget with climate change incorporated. If the water budgets are incomplete, including the
omission of extremely wet and dry scenarios, and sustainable yield is not calculated based on climate
change projections, then there is increased uncertainty in virtually every subsequent calculation used to
plan for projects, derive measurable objectives, and set minimum thresholds. Plans that do not
adequately include climate change projections may underestimate future impacts on vulnerable beneficial
users of groundwater such as ecosystems and domestic well owners.

18 Condon et al. 2020. Evapotranspiration depletes groundwater under warming over the contiguous United States.
Nature Communications. Available at: https://www.nature.com/articles/s41467-020-14688-0

17 “Each Plan shall rely on the best available information and best available science to quantify the water budget for
the basin in order to provide an understanding of historical and projected hydrology, water demand, water supply,
land use, population, climate change, sea level rise, groundwater and surface water interaction, and subsurface
groundwater flow.” [23 CCR §354.18(e)]

16 Rohde MM, Seapy B, Rogers R, Castañeda X, editors. 2019. Critical Species LookBook: A compendium of
California’s threatened and endangered species for sustainable groundwater management. The Nature Conservancy,
San Francisco, California. Available at:
https://groundwaterresourcehub.org/public/uploads/pdfs/Critical_Species_LookBook_91819.pdf
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RECOMMENDATIONS

● Integrate climate change, including extremely wet and dry scenarios, into all elements
of the projected water budget to form the basis for development of sustainable
management criteria and projects and management actions.

● Estimate sustainable yield based on the projected water budget with climate change
incorporated.

● Incorporate climate change scenarios into projects and management actions.

3. Data Gaps
The consideration of beneficial users when establishing monitoring networks is insufficient, due to lack
of specific plans to increase the Representative Monitoring Sites (RMSs) in the monitoring network that
represent water quality conditions and shallow groundwater elevations around DACs, domestic wells,
GDEs, and ISWs in the basin.

Figure 5-1 (Groundwater Level Monitoring Network) shows insufficient representation of drinking water
users and DACs for groundwater elevation monitoring. Figure 5-4 (Groundwater Quality Monitoring
Network) shows sufficient spatial representation of drinking water users and DACs for water quality
monitoring, but depth representation cannot be verified. Refer to Attachment E for maps of these
monitoring sites in relation to key beneficial users of groundwater (note we were only able to prepare
water quality monitoring maps with publicly available information). These beneficial users may remain
unprotected by the GSP without adequate monitoring and identification of data gaps in the shallow
aquifer. The Plan therefore fails to meet SGMA’s requirements for the monitoring network.19

The GSP provides some discussion of data gaps for GDEs and ISWs in Sections 5.8 (Depletion of
Interconnected Surface Water Monitoring Network), Section 5.8.2 (Assessment and Improvement of
Monitoring Network), and 6.3 (Tier 1 Management Action 1 – Address Data Gaps), but does not provide
specific plans, such as locations or a timeline, to fill the data gaps.

RECOMMENDATIONS

● Provide maps that overlay current and proposed monitoring well locations with the
locations of DACs, domestic wells, GDEs, and ISWs to clearly identify monitored
areas.

● Increase the number of RMSs in the shallow aquifer across the basin as needed to
adequately monitor all groundwater condition indicators across the basin and at
appropriate depths for all beneficial users. Prioritize proximity to DACs, domestic wells,
GDEs, and ISWs when identifying new RMSs.

19 “The monitoring network objectives shall be implemented to accomplish the following: [...] (2) Monitor impacts to the
beneficial uses or users of groundwater.” [23 CCR §354.34(b)(2)]
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● Ensure groundwater elevation and water quality RMSs are monitoring groundwater
conditions spatially and at the correct depth for all beneficial users - especially DACs,
domestic wells, and GDEs.

4. Addressing Beneficial Users in Projects and Management Actions

The consideration of beneficial users when developing projects and management actions is insufficient
due to the failure to completely identify benefits or impacts of identified projects and management actions,
including water quality impacts, to key beneficial users of groundwater such as GDEs, aquatic habitats,
surface water users, DACs, and drinking water users. Therefore, potential project and management
actions may not protect these beneficial users. Groundwater sustainability under SGMA is defined not just
by sustainable yield, but by the avoidance of undesirable results for all beneficial users.

The GSP fails to include projects and management actions with explicit near-term benefits to the
environment. While Section 6.11 documents In Lieu Recharge Projects, they are described as being in
the conceptual phase and may be considered by the GSA in the future. The plan includes a municipal
well mitigation program. However, the GSP fails to specify the mitigation program’s benefits to DACs, if
any.

RECOMMENDATIONS

● For DACs and domestic well owners, include a drinking water well impact mitigation
program to proactively monitor and protect drinking water wells through GSP
implementation. Refer to Attachment B for specific recommendations on how to
implement a drinking water well mitigation program. The GSP includes a discussion of
an offsite well impact mitigation program in Section 6.3, however this program is for
municipal wells, not domestic wells. If this program will have benefits to DACs,
describe them in detail.

● For DACs and domestic well owners, include a discussion of whether potential impacts
to water quality from projects and management actions could occur and how the GSA
plans to mitigate such impacts.

● Recharge ponds, reservoirs, and facilities for managed aquifer recharge can be
designed as multiple-benefit projects to include elements that act functionally as
wetlands and provide a benefit for wildlife and aquatic species. For further guidance on
how to integrate multi-benefit recharge projects into your GSP, refer to the
“Multi-Benefit Recharge Project Methodology Guidance Document.”20

● Develop management actions that incorporate climate and water delivery uncertainties
to address future water demand and prevent future undesirable results.

20 The Nature Conservancy. 2021. Multi-Benefit Recharge Project Methodology for Inclusion in Groundwater
Sustainability Plans. Sacramento. Available at:
https://groundwaterresourcehub.org/sgma-tools/multi-benefit-recharge-project-methodology-guidance/
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Attachment B 

SGMA Tools to address DAC, drinking water, and 
environmental beneficial uses and users 

 

Stakeholder Engagement and Outreach 
 

 

 

 

Clean Water Action, Community Water Center and Union of 
Concerned Scientists developed a guidance document 
called Collaborating for success: Stakeholder engagement 
for Sustainable Groundwater Management Act 
Implementation. It provides details on how to conduct 
targeted and broad outreach and engagement during 
Groundwater Sustainability Plan (GSP) development and 
implementation. Conducting a targeted outreach involves: 
 

• Developing a robust Stakeholder Communication and Engagement plan that includes 
outreach at frequented locations (schools, farmers markets, religious settings, events) 
across the plan area to increase the involvement and participation of disadvantaged 
communities, drinking water users and the environmental stakeholders.  
 

• Providing translation services during meetings and technical assistance to enable easy 
participation for non-English speaking stakeholders. 

 
• GSP should adequately describe the process for requesting input from beneficial users 

and provide details on how input is incorporated into the GSP. 

 
 
  

https://www.cleanwateraction.org/files/publications/ca/SGMA_Stakeholder_Engagement_White_Paper.pdf
https://www.cleanwateraction.org/files/publications/ca/SGMA_Stakeholder_Engagement_White_Paper.pdf
https://www.cleanwateraction.org/files/publications/ca/SGMA_Stakeholder_Engagement_White_Paper.pdf
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The Human Right to Water  
 
The Human Right to Water Scorecard was developed 
by Community Water Center,  Leadership Counsel for 
Justice and Accountability and Self Help Enterprises to 
aid Groundwater Sustainability Agencies (GSAs) in 
prioritizing drinking water needs in SGMA. The 
scorecard identifies elements that must exist in GSPs 
to adequately protect the Human Right to Drinking 
water.  
 

 
 
 

 
 

 
 
Drinking Water Well Impact Mitigation Framework  
 

The Drinking Water Well Impact Mitigation 
Framework was developed by Community Water 
Center, Leadership Counsel for Justice and 
Accountability and Self Help Enterprises to aid 
GSAs in the development and implementation of 
their GSPs. The framework provides a clear 
roadmap for how a GSA can best structure its 
data gathering, monitoring network and 
management actions to proactively monitor and 
protect drinking water wells and mitigate impacts 
should they occur.  
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 

https://leadershipcounsel.org/wp-content/uploads/2020/05/HR2W-Letter-Scorecard.pdf
https://static1.squarespace.com/static/5e83c5f78f0db40cb837cfb5/t/5f3ca9389712b732279e5296/1597811008129/Well_Mitigation_English.pdf
https://static1.squarespace.com/static/5e83c5f78f0db40cb837cfb5/t/5f3ca9389712b732279e5296/1597811008129/Well_Mitigation_English.pdf
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Groundwater Resource Hub 
 

 
The Nature Conservancy has 
developed a suite of tools based on 
best available science to help GSAs, 
consultants, and stakeholders 
efficiently incorporate nature into 
GSPs.  These tools and resources are 
available online at 
GroundwaterResourceHub.org. The 
Nature Conservancy’s tools and 
resources are intended to reduce 
costs, shorten timelines, and increase 
benefits for both people and nature. 
 

 
 

 
Rooting Depth Database 
 

 
 

The Plant Rooting Depth Database provides information that can help assess whether 
groundwater-dependent vegetation are accessing groundwater. Actual rooting depths 
will depend on the plant species and site-specific conditions, such as soil type and 

http://www.groundwaterresourcehub.org/
https://groundwaterresourcehub.org/sgma-tools/gde-rooting-depths-database-for-gdes/
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availability of other water sources. Site-specific knowledge of depth to groundwater 
combined with rooting depths will help provide an understanding of the potential 
groundwater levels are needed to sustain GDEs. 

  
How to use the database 

The maximum rooting depth information in the Plant Rooting Depth Database is useful 
when verifying whether vegetation in the Natural Communities Commonly Associated 
with Groundwater (NC Dataset) are connected to groundwater. A 30 ft depth-to-
groundwater threshold, which is based on averaged global rooting depth data for 
phreatophytes1, is relevant for most plants identified in the NC Dataset since most 
plants have a max rooting depth of less than 30 feet. However, it is important to note 
that deeper thresholds are necessary for other plants that have reported maximum root 
depths that exceed the averaged 30 feet threshold, such as valley oak (Quercus 
lobata), Euphrates poplar (Populus euphratica), salt cedar (Tamarix spp.), and 
shadescale (Atriplex confertifolia). The Nature Conservancy advises that the reported 
max rooting depth for these deeper-rooted plants be used. For example, a depth-to 
groundwater threshold of 80 feet should be used instead of the 30 ft threshold, when 
verifying whether valley oak polygons from the NC Dataset are connected to 
groundwater. It is important to re-emphasize that actual rooting depth data are limited 
and will depend on the plant species and site-specific conditions such as soil and 
aquifer types, and availability to other water sources. 

The Plant Rooting Depth Database is an Excel workbook composed of four worksheets: 

1. California phreatophyte rooting depth data (included in the NC Dataset) 
2. Global phreatophyte rooting depth data  
3. Metadata 
4. References 

How the database was compiled 
The Plant Rooting Depth Database is a compilation of rooting depth information for the 
groundwater-dependent plant species identified in the NC Dataset. Rooting depth data 
were compiled from published scientific literature and expert opinion through a 
crowdsourcing campaign. As more information becomes available, the database of 
rooting depths will be updated. Please Contact Us if you have additional rooting depth 
data for California phreatophytes. 

 
 

  

 
1 Canadell, J., Jackson, R.B., Ehleringer, J.B. et al. 1996. Maximum rooting depth of vegetation types at the global 
scale. Oecologia 108, 583–595. https://doi.org/10.1007/BF00329030 
 

https://gis.water.ca.gov/app/NCDatasetViewer/
https://groundwaterresourcehub.org/contact-us/
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GDE Pulse 
 

 
 
GDE Pulse is a free online tool that allows Groundwater Sustainability Agencies to 
assess changes in groundwater dependent ecosystem (GDE) health using satellite, 
rainfall, and groundwater data. Remote sensing data from satellites has been used to 
monitor the health of vegetation all over the planet. GDE pulse has compiled 35 years of 
satellite imagery from NASA’s Landsat mission for every polygon in the Natural 
Communities Commonly Associated with Groundwater Dataset.  The following datasets 
are available for downloading: 
 
Normalized Difference Vegetation Index (NDVI) is a satellite-derived index that 
represents the greenness of vegetation.  Healthy green vegetation tends to have a 
higher NDVI, while dead leaves have a lower NDVI.  We calculated the average NDVI 
during the driest part of the year (July - Sept) to estimate vegetation health when the 
plants are most likely dependent on groundwater. 
 
Normalized Difference Moisture Index (NDMI) is a satellite-derived index that 
represents water content in vegetation.  NDMI is derived from the Near-Infrared (NIR) 
and Short-Wave Infrared (SWIR) channels.  Vegetation with adequate access to water 
tends to have higher NDMI, while vegetation that is water stressed tends to have lower 
NDMI.  We calculated the average NDVI during the driest part of the year (July–
September) to estimate vegetation health when the plants are most likely dependent on 
groundwater. 
 

https://gde.codefornature.org/


 Page 6 of 6 

Annual Precipitation is the total precipitation for the water year (October 1st – 
September 30th) from the PRISM dataset.  The amount of local precipitation can affect 
vegetation with more precipitation generally leading to higher NDVI and NDMI. 
 
Depth to Groundwater measurements provide an indication of the groundwater levels 
and changes over time for the surrounding area.  We used groundwater well 
measurements from nearby (<1km) wells to estimate the depth to groundwater below 
the GDE based on the average elevation of the GDE (using a digital elevation model) 
minus the measured groundwater surface elevation. 

 

ICONOS Mapper 
Interconnected Surface Water in the Central Valley 

 
 

ICONS maps the likely presence of interconnected surface water (ISW) in the Central 
Valley using depth to groundwater data. Using data from 2011-2018, the ISW dataset 
represents the likely connection between surface water and groundwater for rivers and 
streams in California’s Central Valley. It includes information on the mean, maximum, 
and minimum depth to groundwater for each stream segment over the years with 
available data, as well as the likely presence of ISW based on the minimum depth to 
groundwater. The Nature Conservancy developed this database, with guidance and 
input from expert academics, consultants, and state agencies. 

We developed this dataset using groundwater elevation data available online from the 
California Department of Water Resources (DWR). DWR only provides this data for the 
Central Valley. For GSAs outside of the valley, who have groundwater well 
measurements, we recommend following our methods to determine likely ISW in your 
region. The Nature Conservancy’s ISW dataset should be used as a first step in 
reviewing ISW and should be supplemented with local or more recent groundwater 
depth data.  

https://icons.codefornature.org/
https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer#currentconditions
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Attachment C 
Freshwater Species Located in the San Antonio Creek Valley Basin 

To assist in identifying the beneficial users of surface water necessary to assess the undesirable result 
“depletion of interconnected surface waters”, Attachment C provides a list of freshwater species located in 
the San Antonio Creek Valley Basin. To produce the freshwater species list, we used ArcGIS to select 
features within the California Freshwater Species Database version 2.0.9 within the basin boundary. This 
database contains information on ~4,000 vertebrates, macroinvertebrates and vascular plants that depend 
on fresh water for at least one stage of their life cycle.  The methods used to compile the California 
Freshwater Species Database can be found in Howard et al. 20151.  The spatial database contains locality 
observations and/or distribution information from ~400 data sources.  The database is housed in the 
California Department of Fish and Wildlife’s BIOS2 as well as on The Nature Conservancy’s science 
website3.  
 
  
 

Scientific Name Common Name 
Legal Protected Status 
Federal State Other 

BIRDS 
Anas americana American Wigeon    

Anas clypeata Northern Shoveler    

Anas cyanoptera Cinnamon Teal    

Anas platyrhynchos Mallard    

Ardea alba Great Egret    

Ardea herodias Great Blue Heron    

Bucephala albeola Bufflehead    

Calidris minutilla Least Sandpiper    

Fulica americana American Coot    

Gallinago delicata Wilson's Snipe    

Icteria virens Yellow-breasted Chat  Special 
Concern 

BSSC - 
Third priority 

Limnodromus scolopaceus Long-billed Dowitcher    

Oxyura jamaicensis Ruddy Duck    

Podilymbus podiceps Pied-billed Grebe    

Porzana carolina Sora    

Setophaga petechia Yellow Warbler   
BSSC - 
Second 
priority 

Tachycineta bicolor Tree Swallow    

 
1 Howard, J.K. et al. 2015. Patterns of Freshwater Species Richness, Endemism, and Vulnerability in California. 
PLoSONE, 11(7).  Available at: https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0130710 
2 California Department of Fish and Wildlife BIOS: https://www.wildlife.ca.gov/data/BIOS 
3 Science for Conservation: https://www.scienceforconservation.org/products/california-freshwater-species-
database 
 

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0130710
https://www.wildlife.ca.gov/data/BIOS
https://www.scienceforconservation.org/products/california-freshwater-species-database
https://www.scienceforconservation.org/products/california-freshwater-species-database
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  CRUSTACEANS 
Cyprididae fam. Cyprididae fam. 

   

Hyalella spp. Hyalella spp. 
   

FISH 

Gasterosteus aculeatus 
williamsoni 

Unarmored threespine 
stickleback Endangered Endangered 

Endangered 
- Moyle 
2013 

HERPS 
Actinemys marmorata 

marmorata Western Pond Turtle  Special 
Concern ARSSC 

Ambystoma californiense 
californiense 

California Tiger 
Salamander Threatened Threatened ARSSC 

Anaxyrus boreas boreas Boreal Toad    

Rana boylii Foothill Yellow-legged 
Frog 

Under 
Review in the 
Candidate or 

Petition 
Process 

Special 
Concern ARSSC 

Rana draytonii California Red-legged 
Frog Threatened Special 

Concern ARSSC 

Spea hammondii Western Spadefoot 

Under 
Review in the 
Candidate or 

Petition 
Process 

Special 
Concern ARSSC 

Thamnophis hammondii 
hammondii 

Two-striped 
Gartersnake 

 Special 
Concern ARSSC 

Thamnophis sirtalis sirtalis Common Gartersnake    

Pseudacris regilla Northern Pacific 
Chorus Frog 

   

Taricha torosa Coast Range Newt  Special 
Concern ARSSC 

Thamnophis sirtalis infernalis California Red-sided 
Gartersnake 

  Not on any 
status lists 

INSECTS & OTHER INVERTS 

Acilius abbreviatus    Not on any 
status lists 

Agabus spp. Agabus spp.    

Apedilum spp. Apedilum spp.    

Argia nahuana Aztec Dancer    

Argia spp. Argia spp.    

Argia vivida Vivid Dancer    

Baetis spp. Baetis spp.    

Chironomidae fam. Chironomidae fam.    

Chironomus spp. Chironomus spp.    

Cricotopus spp. Cricotopus spp.    

Dicrotendipes spp. Dicrotendipes spp.    

Dytiscidae fam. Dytiscidae fam.    
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Dytiscus marginicollis    Not on any 
status lists 

Ephydridae fam. Ephydridae fam.    

Fallceon quilleri A Mayfly    

Hydrophilidae fam. Hydrophilidae fam.    

Hydroptila spp. Hydroptila spp.    

Labrundinia spp. Labrundinia spp.    

Laccobius spp. Laccobius spp.    

Limnophyes spp. Limnophyes spp.    

Optioservus spp. Optioservus spp.    

Oxyethira spp. Oxyethira spp.    

Paracladopelma spp. Paracladopelma spp.    

Parametriocnemus spp. Parametriocnemus 
spp. 

   

Paratanytarsus spp. Paratanytarsus spp.    

Peltodytes spp. Peltodytes spp.    

Psychodidae fam. Psychodidae fam.    

Rheotanytarsus spp. Rheotanytarsus spp.    

Simulium spp. Simulium spp.    

Sperchon spp. Sperchon spp.    

Stictotarsus spp. Stictotarsus spp.    

Tanytarsus spp. Tanytarsus spp.    

Tricorythodes spp. Tricorythodes spp.    

Tropisternus spp. Tropisternus spp.    

MAMMALS 

Ondatra zibethicus Common Muskrat   Not on any 
status lists 

Castor canadensis American Beaver   Not on any 
status lists 

MOLLUSKS 
Physa spp. Physa spp.    

PLANTS 
Alopecurus saccatus Pacific Foxtail    

Callitriche marginata Winged Water-
starwort 

   

Cladium californicum California Sawgrass  Special CRPR - 
2B.2 

Eleocharis palustris Creeping Spikerush    

Eleocharis rostellata Beaked Spikerush    

Euthamia occidentalis Western Fragrant 
Goldenrod 

   

Helenium puberulum Rosilla    

Isolepis cernua Low Bulrush    

Juncus textilis Basket Rush    

Paspalum distichum Joint Paspalum    
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Persicaria lapathifolia    Not on any 
status lists 

Phacelia distans NA    

Plagiobothrys undulatus NA   Not on any 
status lists 

Psilocarphus tenellus NA    

Salix lasiolepis lasiolepis Arroyo Willow    

Veronica anagallis-aquatica NA    

Veronica peregrina NA    
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IDENTIFYING GDEs UNDER SGMA 
Best Practices for using the NC Dataset 

The Sustainable Groundwater Management Act (SGMA) requires that groundwater dependent 
ecosystems (GDEs) be identified in Groundwater Sustainability Plans (GSPs).  As a starting point, the 
Department of Water Resources (DWR) is providing the Natural Communities Commonly Associated with 
Groundwater Dataset (NC Dataset) online1 to help Groundwater Sustainability Agencies (GSAs), 
consultants, and stakeholders identify GDEs within individual groundwater basins.  To apply information 
from the NC Dataset to local areas, GSAs should combine it with the best available science on local 
hydrology, geology, and groundwater levels to verify whether polygons in the NC dataset are likely 
supported by groundwater in an aquifer (Figure 1)2.  This document highlights six best practices for 
using local groundwater data to confirm whether mapped features in the NC dataset are supported by 
groundwater. 

1 NC Dataset Online Viewer: https://gis.water.ca.gov/app/NCDatasetViewer/ 
2 California Department of Water Resources (DWR). 2018. Summary of the “Natural Communities Commonly Associated 
with Groundwater” Dataset and Online Web Viewer. Available at: https://water.ca.gov/-/media/DWR-Website/Web-
Pages/Programs/Groundwater-Management/Data-and-Tools/Files/Statewide-Reports/Natural-Communities-Dataset-
Summary-Document.pdf 

Figure 1. Considerations for GDE identification.  
Source: DWR2

Attachment D
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The NC Dataset identifies vegetation and wetland features that are good indicators of a GDE.  The 
dataset is comprised of 48 publicly available state and federal datasets that map vegetation, wetlands, 
springs, and seeps commonly associated with groundwater in California3.  It was developed through a 
collaboration between DWR, the Department of Fish and Wildlife, and The Nature Conservancy (TNC).  
TNC has also provided detailed guidance on identifying GDEs from the NC dataset4 on the Groundwater 
Resource Hub5, a website dedicated to GDEs. 
 
 
 
BEST PRACTICE #1. Establishing a Connection to Groundwater 
 
Groundwater basins can be comprised of one continuous aquifer (Figure 2a) or multiple aquifers stacked 
on top of each other (Figure 2b). In unconfined aquifers (Figure 2a), using the depth-to-groundwater 
and the rooting depth of the vegetation is a reasonable method to infer groundwater dependence for 
GDEs.  If groundwater is well below the rooting (and capillary) zone of the plants and any wetland 
features, the ecosystem is considered disconnected and groundwater management is not likely to affect 
the ecosystem (Figure 2d).  However, it is important to consider local conditions (e.g., soil type, 
groundwater flow gradients, and aquifer parameters) and to review groundwater depth data from 
multiple seasons and water year types (wet and dry) because intermittent periods of high groundwater 
levels can replenish perched clay lenses that serve as the water source for GDEs (Figure 2c).  Maintaining 
these natural groundwater fluctuations are important to sustaining GDE health. 
 
Basins with a stacked series of aquifers (Figure 2b) may have varying levels of pumping across aquifers 
in the basin, depending on the production capacity or water quality associated with each aquifer. If 
pumping is concentrated in deeper aquifers, SGMA still requires GSAs to sustainably manage 
groundwater resources in shallow aquifers, such as perched aquifers, that support springs, surface 
water, domestic wells, and GDEs (Figure 2).  This is because vertical groundwater gradients across 
aquifers may result in pumping from deeper aquifers to cause adverse impacts onto beneficial users 
reliant on shallow aquifers or interconnected surface water.   The goal of SGMA is to sustainably manage 
groundwater resources for current and future social, economic, and environmental benefits.  While 
groundwater pumping may not be currently occurring in a shallower aquifer, use of this water may 
become more appealing and economically viable in future years as pumping restrictions are placed on 
the deeper production aquifers in the basin to meet the sustainable yield and criteria. Thus, identifying 
GDEs in the basin should done irrespective to the amount of current pumping occurring in a particular 
aquifer, so that future impacts on GDEs due to new production can be avoided.  A good rule of thumb 
to follow is: if groundwater can be pumped from a well - it’s an aquifer. 

                                                
3 For more details on the mapping methods, refer to: Klausmeyer, K., J. Howard, T. Keeler-Wolf, K. Davis-Fadtke, R. Hull, 
A. Lyons. 2018. Mapping Indicators of Groundwater Dependent Ecosystems in California: Methods Report.  San Francisco, 
California. Available at: https://groundwaterresourcehub.org/public/uploads/pdfs/iGDE_data_paper_20180423.pdf 
4 “Groundwater Dependent Ecosystems under the Sustainable Groundwater Management Act: Guidance for Preparing 
Groundwater Sustainability Plans” is available at: https://groundwaterresourcehub.org/gde-tools/gsp-guidance-document/ 
5 The Groundwater Resource Hub: www.GroundwaterResourceHub.org 
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Figure 2.  Confirming whether an ecosystem is connected to groundwater. Top: (a) Under the ecosystem is 
an unconfined aquifer with depth-to-groundwater fluctuating seasonally and interannually within 30 feet from land 
surface. (b) Depth-to-groundwater in the shallow aquifer is connected to overlying ecosystem.  Pumping 
predominately occurs in the confined aquifer, but pumping is possible in the shallow aquifer.  Bottom: (c) Depth-
to-groundwater fluctuations are seasonally and interannually large, however, clay layers in the near surface prolong 
the ecosystem’s connection to groundwater.  (d) Groundwater is disconnected from surface water, and any water in 
the vadose (unsaturated) zone is due to direct recharge from precipitation and indirect recharge under the surface 
water feature.  These areas are not connected to groundwater and typically support species that do not require 
access to groundwater to survive.
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BEST PRACTICE #2.  Characterize Seasonal and Interannual Groundwater Conditions 
 
SGMA requires GSAs to describe current and historical groundwater conditions when identifying GDEs 
[23 CCR §354.16(g)].  Relying solely on the SGMA benchmark date (January 1, 2015) or any other 
single point in time to characterize groundwater conditions (e.g., depth-to-groundwater) is inadequate 
because managing groundwater conditions with data from one time point fails to capture the seasonal 
and interannual variability typical of California’s climate. DWR’s Best Management Practices document 
on water budgets6 recommends using 10 years of water supply and water budget information to describe 
how historical conditions have impacted the operation of the basin within sustainable yield, implying 
that a baseline7 could be determined based on data between 2005 and 2015.  Using this or a similar 
time period, depending on data availability, is recommended for determining the depth-to-groundwater. 
 
GDEs depend on groundwater levels being close enough to the land surface to interconnect with surface 
water systems or plant rooting networks. The most practical approach8 for a GSA to assess whether 
polygons in the NC dataset are connected to groundwater is to rely on groundwater elevation data. As 
detailed in TNC’s GDE guidance document4, one of the key factors to consider when mapping GDEs is 
to contour depth-to-groundwater in the aquifer that is supporting the ecosystem (see Best Practice #5).   
 
Groundwater levels fluctuate over time and space due to California’s Mediterranean climate (dry 
summers and wet winters), climate change (flood and drought years), and subsurface heterogeneity in 
the subsurface (Figure 3).  Many of California’s GDEs have adapted to dealing with intermittent periods 
of water stress, however if these groundwater conditions are prolonged, adverse impacts to GDEs can 
result.  While depth-to-groundwater levels within 30 feet4 of the land surface are generally accepted as 
being a proxy for confirming that polygons in the NC dataset are supported by groundwater, it is highly 
advised that fluctuations in the groundwater regime be characterized to understand the seasonal and 
interannual groundwater variability in GDEs. Utilizing groundwater data from one point in time can 
misrepresent groundwater levels required by GDEs, and inadvertently result in adverse impacts to the 
GDEs.  Time series data on groundwater elevations and depths are available on the SGMA Data Viewer9. 
However, if insufficient data are available to describe groundwater conditions within or near polygons 
from the NC dataset, include those polygons in the GSP until data gaps are reconciled in the monitoring 
network (see Best Practice #6).   

 
Figure 3. Example seasonality 
and interannual variability in 
depth-to-groundwater over 
time. Selecting one point in time, 
such as Spring 2018, to 
characterize groundwater 
conditions in GDEs fails to capture 
what groundwater conditions are 
necessary to maintain the 
ecosystem status into the future so 
adverse impacts are avoided.

                                                
6 DWR. 2016. Water Budget Best Management Practice. Available at: 
https://water.ca.gov/LegacyFiles/groundwater/sgm/pdfs/BMP_Water_Budget_Final_2016-12-23.pdf 
7 Baseline is defined under the GSP regulations as “historic information used to project future conditions for hydrology, 
water demand, and availability of surface water and to evaluate potential sustainable management practices of a basin.” 
[23 CCR §351(e)] 
8 Groundwater reliance can also be confirmed via stable isotope analysis and geophysical surveys.  For more information 
see The GDE Assessment Toolbox (Appendix IV, GDE Guidance Document for GSPs4). 
9 SGMA Data Viewer: https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer 
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BEST PRACTICE #3. Ecosystems Often Rely on Both Groundwater and Surface Water 
 
GDEs are plants and animals that rely on groundwater for all or some of its water needs, and thus can 
be supported by multiple water sources. The presence of non-groundwater sources (e.g., surface water, 
soil moisture in the vadose zone, applied water, treated wastewater effluent, urban stormwater, irrigated 
return flow) within and around a GDE does not preclude the possibility that it is supported by 
groundwater, too.  SGMA defines GDEs as "ecological communities and species that depend on 
groundwater emerging from aquifers or on groundwater occurring near the ground surface" [23 CCR 
§351(m)].  Hence, depth-to-groundwater data should be used to identify whether NC polygons are 
supported by groundwater and should be considered GDEs.  In addition, SGMA requires that significant 
and undesirable adverse impacts to beneficial users of surface water be avoided.  Beneficial users of 
surface water include environmental users such as plants or animals10, which therefore must be 
considered when developing minimum thresholds for depletions of interconnected surface water. 
 
GSAs are only responsible for impacts to GDEs resulting from groundwater conditions in the basin, so if 
adverse impacts to GDEs result from the diversion of applied water, treated wastewater, or irrigation 
return flow away from the GDE, then those impacts will be evaluated by other permitting requirements 
(e.g., CEQA) and may not be the responsibility of the GSA.  However, if adverse impacts occur to the 
GDE due to changing groundwater conditions resulting from pumping or groundwater management 
activities, then the GSA would be responsible (Figure 4). 
 

 
Figure 4. Ecosystems often depend on multiple sources of water. Top: (Left) Surface water and groundwater 
are interconnected, meaning that the GDE is supported by both groundwater and surface water. (Right) Ecosystems 
that are only reliant on non-groundwater sources are not groundwater-dependent.  Bottom: (Left) An ecosystem 
that was once dependent on an interconnected surface water, but loses access to groundwater solely due to surface 
water diversions may not be the GSA’s responsibility.  (Right) Groundwater dependent ecosystems once dependent 
on an interconnected surface water system, but loses that access due to groundwater pumping is the GSA’s 
responsibility. 

                                                
10 For a list of environmental beneficial users of surface water by basin, visit: https://groundwaterresourcehub.org/gde-
tools/environmental-surface-water-beneficiaries/  
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BEST PRACTICE #4. Select Representative Groundwater Wells 
 

Identifying GDEs in a basin requires that groundwater conditions are characterized to confirm whether 
polygons in the NC dataset are supported by the underlying aquifer.  To do this, proximate groundwater 
wells should be identified to characterize groundwater conditions (Figure 5).  When selecting 
representative wells, it is particularly important to consider the subsurface heterogeneity around NC 
polygons, especially near surface water features where groundwater and surface water interactions 
occur around heterogeneous stratigraphic units or aquitards formed by fluvial deposits.  The following 
selection criteria can help ensure groundwater levels are representative of conditions within the GDE 
area: 
 
● Choose wells that are within 5 kilometers (3.1 miles) of each NC Dataset polygons because they 

are more likely to reflect the local conditions relevant to the ecosystem.  If there are no wells 
within 5km of the center of a NC dataset polygon, then there is insufficient information to remove 
the polygon based on groundwater depth.  Instead, it should be retained as a potential GDE 
until there are sufficient data to determine whether or not the NC Dataset polygon is supported 
by groundwater. 
 

● Choose wells that are screened within the surficial unconfined aquifer and capable of measuring 
the true water table.  

 
● Avoid relying on wells that have insufficient information on the screened well depth interval for 

excluding GDEs because they could be providing data on the wrong aquifer.  This type of well 
data should not be used to remove any NC polygons. 

 

 
Figure 5.  Selecting representative wells to characterize groundwater conditions near GDEs. 
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BEST PRACTICE #5. Contouring Groundwater Elevations 
 
The common practice to contour depth-to-groundwater over a large area by interpolating measurements 
at monitoring wells is unsuitable for assessing whether an ecosystem is supported by groundwater.  This 
practice causes errors when the land surface contains features like stream and wetland depressions 
because it assumes the land surface is constant across the landscape and depth-to-groundwater is 
constant below these low-lying areas (Figure 6a).  A more accurate approach is to interpolate 
groundwater elevations at monitoring wells to get groundwater elevation contours across the 
landscape.  This layer can then be subtracted from land surface elevations from a Digital Elevation Model 
(DEM)11 to estimate depth-to-groundwater contours across the landscape (Figure b; Figure 7).  This will 
provide a much more accurate contours of depth-to-groundwater along streams and other land surface 
depressions where GDEs are commonly found.  

       
Figure 6. Contouring depth-to-groundwater around surface water features and GDEs. (a) Groundwater 
level interpolation using depth-to-groundwater data from monitoring wells. (b) Groundwater level interpolation using 
groundwater elevation data from monitoring wells and DEM data. 
 
 

 
 

Figure 7. Depth-to-groundwater contours in Northern California. (Left) Contours were interpolated using 
depth-to-groundwater measurements determined at each well.  (Right) Contours were determined by interpolating 
groundwater elevation measurements at each well and superimposing ground surface elevation from DEM spatial 
data to generate depth-to-groundwater contours.  The image on the right shows a more accurate depth-to-
groundwater estimate because it takes the local topography and elevation changes into account.

                                                
11 USGS Digital Elevation Model data products are described at: https://www.usgs.gov/core-science-
systems/ngp/3dep/about-3dep-products-services and can be downloaded at: https://iewer.nationalmap.gov/basic/ 
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BEST PRACTICE #6.  Best Available Science 
 
Adaptive management is embedded within SGMA and provides a process to work toward sustainability 
over time by beginning with the best available information to make initial decisions, monitoring the 
results of those decisions, and using the data collected through monitoring programs to revise 
decisions in the future.  In many situations, the hydrologic connection of NC dataset polygons will not 
initially be clearly understood if site-specific groundwater monitoring data are not available.  If 
sufficient data are not available in time for the 2020/2022 plan, The Nature Conservancy strongly 
advises that questionable polygons from the NC dataset be included in the GSP until data 
gaps are reconciled in the monitoring network.  Erring on the side of caution will help minimize 
inadvertent impacts to GDEs as a result of groundwater use and management actions during SGMA 
implementation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ABOUT US 
The Nature Conservancy is a science-based nonprofit organization whose mission is to conserve the 
lands and waters on which all life depends.  To support successful SGMA implementation that meets the 
future needs of people, the economy, and the environment, TNC has developed tools and resources 
(www.groundwaterresourcehub.org) intended to reduce costs, shorten timelines, and increase benefits 
for both people and nature. 

KEY DEFINITIONS 
 
Groundwater basin is an aquifer or stacked series of aquifers with reasonably well-
defined boundaries in a lateral direction, based on features that significantly impede 
groundwater flow, and a definable bottom. 23 CCR §341(g)(1) 
 
Groundwater dependent ecosystem (GDE) are ecological communities or species 
that depend on groundwater emerging from aquifers or on groundwater occurring near 
the ground surface. 23 CCR §351(m) 
 
Interconnected surface water (ISW) surface water that is hydraulically connected at 
any point by a continuous saturated zone to the underlying aquifer and the overlying 
surface water is not completely depleted.  23 CCR §351(o) 
 
Principal aquifers are aquifers or aquifer systems that store, transmit, and yield 
significant or economic quantities of groundwater to wells, springs, or surface water 
systems. 23 CCR §351(aa) 
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Attachment E  
Maps of representative monitoring sites in 
relation to key beneficial users  

 

 

Figure 1. Groundwater quality representative monitoring sites in relation to key 
beneficial users: a) Groundwater Dependent Ecosystems (GDEs), b) Drinking Water 
users, c) Disadvantaged Communities (DACs), and d) Tribes. 
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October 28, 2021 
 
Via Electronic Mail and Online Submission 
 
Anna Olsen 
Executive Director  
San Antonio Basin Groundwater Sustainability Agency 
920 East Stowell Rd 
Santa Maria, CA 93454 
AOlsen@sanantoniobasingsa.org  
 
 
Subject: California Department of Fish and Wildlife Comments on the San Antonio Creek  
     Valley Groundwater Basin Draft Groundwater Sustainability Plan 
 
Dear Ms. Olsen: 
 
The California Department of Fish and Wildlife (CDFW) appreciates the opportunity to provide 
comments on the San Antonio Basin Groundwater Sustainability Agency (SABGSA) San 
Antonio Creek Valley Basin (Basin) Draft Groundwater Sustainability Plan (Draft GSP) prepared 
pursuant to the Sustainable Groundwater Management Act (SGMA). The Basin is designated as 
medium priority under SGMA and must be managed under a GSP by January 31, 2022.  
 
CDFW is writing to support ecosystem preservation and enhancement in compliance with 
SGMA and its implementing regulations based on CDFW expertise and best available 
information and science. As trustee agency for the State’s fish and wildlife resources, CDFW 
has jurisdiction over the conservation, protection, and management of fish, wildlife, native 
plants, and the habitat necessary for biologically sustainable populations of such species (Fish 
& Game Code §§ 711.7 and 1802).  
 
Development and implementation of GSPs under SGMA represents a new era of California 
groundwater management. The Department has an interest in the sustainable management of 
groundwater, as many sensitive ecosystems, species, and public trust resources depend on 
groundwater and interconnected surface waters (ISWs), including ecosystems on Department-
owned and managed lands within SGMA-regulated basins.  
 
SGMA and its implementing regulations afford ecosystems and species specific statutory and 
regulatory consideration, including the following as pertinent to GSPs: 
 

 GSPs must consider impacts to groundwater dependent ecosystems (GDEs) 
(Water Code § 10727.4(l); see also 23 CCR § 354.16(g)); 

 GSPs must consider the interests of all beneficial uses and users of groundwater, 
including environmental users of groundwater (Water Code § 10723.2) and GSPs must 
identify and consider potential effects on all beneficial uses and users of 
groundwater (23 CCR §§ 354.10(a), 354.26(b)(3), 354.28(b)(4), 354.34(b)(2), and 
354.34(f)(3));  
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 GSPs must establish sustainable management criteria that avoid undesirable 
results within 20 years of the applicable statutory deadline, including depletions of 
interconnected surface water that have significant and unreasonable adverse 
impacts on beneficial uses of the surface water (23 CCR § 354.22 et seq. and Water 
Code §§ 10721(x)(6) and 10727.2(b)) and describe monitoring networks that can identify 
adverse impacts to beneficial uses of interconnected surface waters (23 CCR § 
354.34(c)(6)(D)); and, 

 GSPs must account for groundwater extraction for all water use sectors, including 
managed wetlands, managed recharge, and native vegetation (23 CCR §§ 351(al) and 
354.18(b)(3)). 

Furthermore, the Public Trust Doctrine imposes a related but distinct obligation to consider how 
groundwater management affects public trust resources, including navigable surface waters and 
fisheries. Groundwater hydrologically connected to surface waters is also subject to the Public 
Trust Doctrine to the extent that groundwater extractions or diversions affect or may affect 
public trust uses. (Environmental Law Foundation v. State Water Resources Control Board 
(2018), 26 Cal. App. 5th 844; National Audubon Society v. Superior Court (1983), 33 Cal. 3d 
419.) SABGSA has “an affirmative duty to take the public trust into account in the planning and 
allocation of water resources, and to protect public trust uses whenever feasible.” (National 
Audubon Society, supra, 33 Cal. 3d at 446.) Accordingly, groundwater plans should consider 
potential impacts to and appropriate protections for ISWs and their tributaries, and ISWs that 
support fisheries, including the level of groundwater contribution to those waters. 
 
Individually and collectively, the SGMA statutes and regulations, and Public Trust Doctrine 
considerations, necessitate that groundwater planning carefully consider and protect 
environmental beneficial uses and users of groundwater, including fish and wildlife and their 
habitats, GDEs, and ISWs.  

The Basin supports both riparian and aquatic habitat. The Basin’s riparian habitat supports 
several special status avian species including the least Bell’s vireo (Vireo belli pusillus) and 
southwestern willow fly catcher (Empidonax traillii extimus). The aquatic habitat also supports 
several special status fish species including unarmored three-spined stickleback (Gasterosteus 
aculeatus williamsoni) and arroyo chub (Gila orcuttii). Pertaining to the protection of these 
species and their habitat, CDFW is providing comments regarding GDE monitoring and 
implementation of management actions to avoid a significant and unreasonable effect to GDEs 
and ISWs. CDFW is providing additional comments and recommendations as notated in 
Attachment A. Editorial comments or other suggestions are included for SABGSA’s 
consideration during development of a final GSP. 

If you have any questions related to CDFW’s comments and/or recommendations on the San 
Antonio Creek Valley Basin GSP, please contact Steve Slack, Environmental Scientist, at 
Steven.Slack@wildlife.ca.gov. 
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Sincerely, 
 
 
 
Erinn Wilson-Olgin 
Environmental Program Manager 
South Coast Region 
 
 
Enclosure(s): Attachment A, Attachment B  
 
ec:  California Department of Fish and Wildlife 

 
Joshua Grover, Branch Chief 
Water Branch 
Joshua.Grover@wildlife.ca.gov 
 
Robert Holmes, Environmental Program Manager 
Statewide Water Planning Program  
Robert.Holmes@wildlife.ca.gov 
 
Angela Murvine, Statewide SGMA Coordinator 
Groundwater Program 
Angela.Murvine@wildlife.ca.gov  
 
Erinn Wilson-Olgin, Environmental Program Manager 
Habitat Conservation Planning, South Coast Region 
Erinn.Wilson-Olgin@wildlife.ca.gov  
 
Steve Gibson, Senior Environmental Scientist, Supervisor 
Habitat Conservation Planning, South Coast Region 
Steve.Gibson@wildlife.ca.gov  

 

Randy Rodriguez, Senior Environmental Scientist, Supervisor 
Habitat Conservation Planning, South Coast Region 
Randy.Rodriguez@wildlife.ca.gov  

 
 
Jennifer Pareti, Senior Environmental Scientist, Specialist 
Habitat Conservation Planning, South Coast Region 
Jennifer.Pareti@wildlife.ca.gov 
 

Hans Sin, Senior Environmental Scientist, Specialist 
Habitat Conservation Planning, South Coast Region 

Hans.Sin@wildlife.ca.gov 
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Mary Ngo, Senior Environmental Scientist, Specialist 
Habitat Conservation Planning, South Coast Region 
Mary.Ngo@wildlife.ca.gov 
 
Kyle Evans, Environmental Scientist 
Habitat Conservation Planning, South Coast Region 
Kyle.Evans@wildlife.ca.gov 
 
Chloe Hakim, Environmental Scientist 
Habitat Conservation Planning, South Coast Region 
Chloe.Hakim@wildlife.ca.gov 
 
Steve Slack, Environmental Scientist 
Habitat Conservation Planning, South Coast Region 
Steven.Slack@wildlife.ca.gov 

 
California Department of Water Resources 
 
Craig Altare, Supervising Engineering Geologist 
Sustainable Groundwater Management Program  
Craig.Altare@water.ca.gov  

 
National Marine Fisheries Service 

 
Rick Rogers, Fish Biologist 
West Coast Region  
Rick.Rogers@noaa.gov  
 
State Water Resources Control Board 
 
Natalie Stork, Chief 
Groundwater Management Program 
Natalie.Stork@waterboards.ca.gov 
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Attachment A 
 

CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE COMMENTS ON THE SAN ANTONIO 
CREEK VALLEY BASIN DRAFT GROUNDWATER SUSTAINABILITY PLAN  

 
SPECIFIC COMMENTS AND RECOMMENDATIONS 
 
CDFW’s comments are as follows: 

Comment #1 – GDEs based on the 30-foot Depth Groundwater Criterion in Section 3.2.6 
of the Draft GSP 

Issue: A 30-foot depth to groundwater criterion was applied to identify potential GDEs (Section 
3.2.6.1). According to Figure 3-55 of the Draft GSP, the groundwater depth is greater than 30 
feet throughout the Basin, except in certain areas within Barker Slough. San Antonio Creek 
within the entire Basin consists of a riparian corridor, despite seasonal surface flows, and 
despite the Creek being referenced as an area with a depth to groundwater greater than 30 feet. 
After applying the 30-foot criterion, CDFW is concerned that GDEs along San Antonio Creek 
and throughout the Basin were eliminated from being considered as potential GDEs. 

Recommendation #1(a): CDFW recommends SABGSA clarify whether GDEs located where 
groundwater depth is greater than 30 feet below the surface, were eliminated as GDEs. If so, 
CDFW recommends the SABGSA identify these areas, and retain these areas as potential 
GDEs in the final GSP until future monitoring data can eliminate them as GDEs. 

Recommendation #1(b): CDFW recommends SABGSA utilize The Nature Conservancy’s 
(TNC) GDE Pulse web-map to view vegetation that have been identified as potential GDEs, with 
data that identifies long term temporal trends of vegetation metrics (TNC 2021).  

Recommendation #1(c): CDFW recommends SABGSA utilize U.S. Fish and Wildlife Service’s 
(USFWS)’s National Wetlands Inventory (2021) to identify potential GDEs such as riverine 
habitat, freshwater forested/shrub wetland, and freshwater emergent wetland. 

Comment #2 – Unarmored Threespine Stickleback (UTS) Habitat 

Issue: The maps and figures in the Draft GSP do not show open water habitat that support 
special-status species such as UTS, a federal Endangered Species Act (ESA) listed and 
California Endangered Species Act (CESA) listed species, that is also listed as a Fully Protected 
Species in California. Accordingly, it is unclear if open water habitat was mapped. According to 
the California Natural Diversity Database (CNDDB; CDFW 2021), San Antonio Creek has 
known occurrences of UTS within Barka Slough and upstream in Los Alamos. San Antonio 
Creek through Barka Slough is also considered a Southern California Threespine Stickleback 
Stream where there are small stands of cattails, overhanging willows in riparian areas that 
support native fish populations of UTS (Gasterosteus aculeatus williamsoni), prickly sculpin 
(Cottus asper), ESA-listed tidewater goby (Eucyclogobius newberryi), and arroyo chub (Gila 
orcuttii), a California Species of Special Concern (SSC) (CNDDB; CDFW 2021). 

Recommendation #2: CDFW recommends SABGSA map and document open water habitat in 
addition to GDEs in the final GSP. 
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Comment #3 – Minimum Thresholds for Surface Water Depletion 

Issue #3.1: CDFW has concerns with the Draft GSP’s proposed interim minimum threshold, 
“0.15 cfs of surface water flow measured at the Casmalia stream gage west of the Slough. This 
threshold was selected based on the analysis of historical base flow at the Casmalia stream 
gage presented on Figure 4-2” (Pg. 4-54). The SABGSA has not provided enough information to 
confirm that low flow measurements below 0.50 cfs can be accurately measured at the 
Casmalia stream gage. Additionally, 0.15 cfs is considerably low for native fish species, 
including for UTS. Based on the information provided in the Draft GSP, CDFW is not able to 
determine if the minimum threshold is sufficient to ensure avoidance of significant and 
unreasonable adverse impacts (undesirable results) to UTS. Hydrologic connectivity should be 
maintained to provide suitable habitat for UTS. 

Recommendation #3.1(a): CDFW recommends SABGSA establish the minimum thresholds at 
0.50 cfs at the Casmalia gage instead of 0.15 cfs, to consider impacts to UTS, which are 
particularly sensitive to additional water reductions due to groundwater pumping, and other 
stressors which can increase with lower surface water levels, such as water quality, 
temperature, and turbidity. 

Recommendation #3.1(b): CDFW recommends SABGSA establish a measurable surface 
water flow trigger of 0.75 cfs to begin the implementation of management actions and priority 
projects to avoid significant and unreasonable impacts to UTS. A reasonable timetable is also 
needed to ensure projects are ready to be implemented to avoid surface water flows reaching 
CDFW’s proposed minimum threshold of 0.5 cfs. 

Issue #3.2: CDFW expressed concerned in Comment #1 of GDEs along San Antonio Creek 
and throughout the Basin that were eliminated as potential GDEs. The USGS currently 
measures streamflow at three locations along San Antonio Creek; one upstream of the town of 
Los Alamos (Los Alamos gage # 11135800), one where San Antonio Creek leaves the basin 
(Casmalia gage #11136100), and one on a tributary to San Antonio Creek (Harris Canyon 
Creek gage #11136040) (USGS 2021). The Draft GSP only establishes minimum thresholds at 
the Casmalia gage. 

Recommendation #3.2(a): CDFW appreciates SABGSA’s efforts to utilize the Casmalia gage, 
however, CDFW recommends SABGSA incorporate the Harris Canyon and Los Alamos gages 
into SABGSA’s monitoring efforts to supplement SABGSA’s ability to assess impacts to 
interconnected surface waters and GDES within the Basin. 

Recommendation #3.2(b): CDFW recommends minimum thresholds also be established for 
gage #1135900 and #11136040. This will ensure avoidance of impacts to any additional GDEs 
within the Basin, identified as a result of Recommendation #1(a). 

Comment #4 – Section 3.2.6.2 Terrestrial and Aquatic Special-Status Species Occurrence 

Issue #4.1: CDFW has concerns with the limited number of terrestrial and aquatic special-
status species that the SABGSA lists in the Draft GSP. The San Antonio Creek Valley provides 
habitat that supports several sensitive species (some listed as endangered or threatened) 
throughout their life cycles, including the ESA and southwestern willow flycatcher 
(Empidonax traillii extimus), least Bell’s vireo (Vireo bellii pusillus), tricolored blackbird (Agelaius 
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tricolor), and arroyo chub, an SSC (CNDDB 2021; USFWS 2021). Habitats that support these 
species also consist of phreatophytes and other vegetation communities that are dependent on 
shallow aquifers that support surface water in each of these systems. Phreatophytic vegetation 
is a critical contributor to nesting and foraging habitat and forage for a wide range of species 
and can be affected by sensitive to depth to groundwater threshold 
impacts (Naumburg et.al. 2005) and (Froend et. al. 2010). This sensitivity to groundwater level 
thresholds means that localized pumping and recharge actions altering groundwater levels can 
impact the health and extent of phreatophyte vegetation health. Both decreasing (drying out) or 
increasing (drowning) groundwater elevation has the potential to stress phreatophytes 
depending on the plant species and the groundwater elevation and duration (e.g., short term 
wetness/dryness versus prolonged wetness/dryness).  

Recommendation #4.1: CDFW recommends SABGSA add the following species to the final 
GSP: the southwestern willow flycatcher, least Bell’s vireo, tricolored blackbird, and arroyo 
chub.  

Issue #4.2: Based on the information provided in the Draft GSP, CDFW is not able to determine 
if southern California steelhead (Oncorhynchus mykiss; steelhead) is present within the Basin.  

Recommendation #4.2: CDFW recommends SABGSA identify steelhead as a species that has 
the potential to occur within the Basin, and has the potential to be impacted by groundwater 
pumping. 
 
Comment #5: Section 2.2.3 Land Use and General Plans Summary; Cannabis Cultivation 
(Cannabis Priority Watershed) 
 
Issue: CDFW is concerned that cannabis groundwater use is not being fully accounted for when 
evaluating this SGMA area. Ignoring the growth potential of this industry could result in a lack of 
groundwater management accountability. There are approximately eight cannabis projects 
within the San Antonio Creek Watershed. Six of those are within 1000 feet of San Antonio 
Creek and all are likely using groundwater. Page 2-12 of the Draft GSP states that “Land uses 
in the Basin are primarily agricultural. Of note, in 2019 the Santa Barbara County Board of 
Supervisors placed a limit on outdoor cannabis cultivation in the unincorporated areas of the 
County outside the Carpinteria Agricultural Overlay District County to no more than 1,575 acres 
(Santa Barbara County Code § 50-7) and requires a special land use permit”. 

The Basin has sensitive, natural communities consisting of Coast Live Oak, Valley Oak, 
Riparian Mixed Hardwood and Willow habitats along Santa Antonio Creek and its tributaries. 
According to CNDDB, these habitats support several sensitive species (some listed as 
endangered or threatened) throughout their life cycles, including California red-legged frog 
(Rana draytonii), tricolored blackbird, La Graciosa thistle (Cirsium scariosum var. loncholepis), 
Gambel's water cress (Nasturtium gambelii)), and unarmored threespine stickleback, and 
California tiger salamander (CTS) (Ambystoma californiense). There are approximately 52 
known/potential CTS ponds in the Basin (CNDDB; CDFW 2021).  

Groundwater and interconnected surface water depletion is a major concern for fish and wildlife 
beneficial users in the Basin. Designating this area as a High Priority Cannabis Watershed 
requires groundwater to be monitored and sustainably managed for the benefit of all beneficial 
users, including groundwater dependent vegetated communities and interconnected surface 
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waters that are necessary to support riparian and aquatic habitat, and the sensitive species 
therein such as steelhead. Decreased stream flow may contribute to direct mortality if fish eggs 
are exposed, covered with silt, or left without sufficient oxygenated water. Water degraded in 
temperature or chemical composition can displace or limit fish populations.  
 
Recommendation #5: CDFW recommends the SABGSA monitor the Basin as a Cannabis 
High Priority Watershed. This High priority captures the documented impacts within the 
groundwater basin and the shifting groundwater consumption rates, as influenced by 
legalization of cannabis [Water Code §§ 10933. (b)(7,8)]. Based on the number of Departmental 
applications for legal cultivation, there is documented significant demand and potential adverse 
impacts to beneficial users of groundwater. The cannabis market growth is expected to increase 
almost ten times during an eight-year span (Fortune Business Insights 2021). North America is 
expected to lead the world cannabis market. Santa Barbara County recently approved a zoning 
permit for 87 acres of outdoor cannabis cultivation. 
 
Comment #6: Section 2.2.3 Land Use and General Plans Summary; Cannabis Cultivation 
 
Issue #6.1: Without the designation of the Basin as a Cannabis High Priority Watershed, 
evaluation of cannabis crop water usage may be overlooked throughout the Basin. Cannabis 
cultivation is a water intensive crop that can have a significant impact to environmental 
beneficial users of groundwater  
 
Cannabis groundwater wells provide water for the irrigation of water-intensive cannabis 
cultivation (assuming six gallons of water per day per plant) (Bauer S. 2015). CDFW is 
concerned that without management of the two principal aquifers under SGMA by the SABGSA, 
significant and unreasonable surface water depletions may occur, compromising groundwater 
dependent ecosystems within and along the streams.   
 
Recommendation #6.1(a): CDFW recommends a more careful review of the existing 
information on cannabis cultivation within the principal aquifers and recommends the 
information be considered when evaluating groundwater management. The majority of cannabis 
cultivation rely on groundwater for cannabis crops irrigation, and the likely interconnected nature 
between Basin groundwater levels and the Slough suggests that such uses (individually or 
cumulatively) should be considered when evaluating cannabis impacts in the underlying 
Careaga Sand water bearing formation.  
 
Recommendation #6.1(b): CDFW recommends the Basin be classified as a Cannabis High 

Priority Watershed. 

Issue #6.2: The majority reliance on groundwater for cannabis crops irrigation, and the possible 
areas of interconnected surface waters in San Antonio Creek and its tributaries and seeps 
suggest that such uses (individually or cumulatively) should be considered when evaluating 
cannabis impacts in the Paso Robles Formation and the Careaga Sand.  
 
Recommendation #6.2: CDFW recommends a more careful review of the existing information 
on cannabis cultivation within the Basin and recommends the information be considered when 
evaluating groundwater management. 
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GENERAL COMMENTS AND RECOMMENDATIONS 
 
Comment #7: SABGSA may need to revise the GSP before it is finalized and adopted by 
SABGSA. 
 
Recommendation #7: CDFW recommends SABGSA provide a red-lined version of the final 
GSP to understand the changes made between the Draft GSP and final GSP. Alternatively, 
CDFW recommends SABGSA provide a summary of changes made and comments addressed 
by SABGSA in preparation of a final GSP. 
 
CONCLUSION 
 
CDFW appreciates the opportunity to comment on the Draft GSP. CDFW recommends 
SABGSA address the comments above to avoid a potential ‘incomplete’ or ‘inadequate’ GSP 
determination per SGMA Regulations, as assessed by the Department of Water Resources, for 
the following reasons derived from regulatory criteria for GSP evaluation: 
 

1. The assumptions, criteria, findings, and objectives, including the sustainability goal, 
undesirable results, minimum thresholds, measurable objectives, and interim milestones 
are not reasonable and/or not supported by the best available information and best 
available science. [CCR § 355.4(b)(1)] (See Comments # 1, 2, and 3); 
 

2. The Draft GSP does not identify reasonable measures and schedules to eliminate data 
gaps. [CCR § 355.4(b)(2)] (See Comments # 1, 2, and 3);  
 

3. The sustainable management criteria and projects and management actions are not 
commensurate with the level of understanding of the basin setting, based on the level of 
uncertainty, as reflected in the Draft GSP. [CCR § 355.4(b)(3)] (See Comments # 1, 2, 3, 
4 and 5);  
 

4. The interests of the beneficial uses that are potentially affected by the use of 
groundwater in the basin, have not been considered. [CCR § 355.4(b)(4)] (See 
Comments # 1, 2, 3, 4, 5, and 6). 
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San Antonio Basin Groundwater 
Sustainability Agency’s Groundwater 
Sustainability Plan  
Stakeholder Communication and 
Engagement Plan 
 
 
 

GSP Stakeholder Communication and Engagement Plan   
 
As Adopted by the San Antonio Basin Groundwater Sustainability Agency Board of Directors on July 17, 
2018 

 
Overview 
 

In 2014, California enacted the Sustainable Groundwater Management Act (SGMA). The purpose of the 
SGMA is to ensure local sustainable groundwater management in medium- and high- priority 
groundwater basins statewide. SGMA requires that groundwater sustainability plans be adopted for 
these medium- and high-priority groundwater basins in California.  
 
The San Antonio Creek Groundwater Basin (“Basin”) is designated as a medium-priority basin. As 
such, SGMA requires formation of a locally-controlled groundwater sustainability agency (GSA) as the 
entity responsible for developing and implementing a groundwater sustainability plan (GSP). The 
primary goal of the GSP is to develop sustainable groundwater management practices for the future. 
As a medium-priority basin, the GSP must be submitted to the State by January 31, 2022 and to 
achieve sustainability by 2042.  
 
After numerous meetings among stakeholders in the Basin regarding the optimal governance 
structure, the San Antonio Basin Groundwater Sustainability Agency (SABGSA) formed in May 2017 
under a joint powers agreement between the Cachuma Resource Conservation District and the Los 
Alamos Community Services District.  The SABGSA immediately commenced monthly Board of 
Directors meetings noticed and open to the public in compliance with the Ralph M. Brown Act.  
 
In an effort to understand and involve stakeholders and their concerns in the decision-making and 
activities of the SABGSA, this Stakeholder Communication and Engagement Plan has been developed 
to achieve broad, enduring and productive involvement during the GSP development and 
implementation phases.  This Stakeholder Communication and Engagement Plan describes how 
decisions regarding groundwater management will be made and will assist the SABGSA in providing 
timely information to stakeholders and receiving and incorporating input from interested parties 
during GSP development. This Stakeholder Communication and Engagement Plan identifies 
stakeholders who have an interest in groundwater in the Basin, and recommend outreach, education 
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and communication strategies for engaging those stakeholders during the development and 
implementation of the GSP.  In consideration of the interests of all beneficial uses and users of 
groundwater in the Basin, this Stakeholder Communication and Engagement Plan has been developed 
pursuant to California Water Code Section 10723.2 and the California Code of Regulations, Title 23, 
Section 354.10. 
 
The purpose of the outreach activities described in this S t a k e h o l d e r  Communication and 
Engagement Plan is to provide individual stakeholders, stakeholder organizations, and other interested 
parties an opportunity to be involved in the development and evaluation of the GSP for the Basin.  
The projects and management actions necessary to implement the GSP could affect individuals and 
groups who have a stake in ensuring the Basin is sustainably managed as required by SGMA. 
 

Stakeholder Communication and Engagement Strategy Goals 
 

SGMA requires the SABGSA to consider the interests of all beneficial uses and users of groundwater, 
and encourage involvement of diverse social, cultural, and economic elements of the population 
within the Basin during GSP preparation and implementation. The goals of the Stakeholder 
Communication and Engagement Plan are to: 
 

•      Conduct an inclusive outreach and education process that facilitates the development of a 
well- prepared GSP that meets SGMA requirements and achieves SGMA’s sustainability goal. 

• Enhance understanding and inform the public about water governance and groundwater 
resources in the Basin and the purpose and need for the GSP. 

• Engage a diverse group of interested parties and stakeholders and promote informed 
community feedback throughout the GSP preparation and implementation process. 

• Coordinate communication and involvement between the GSA (Board, Advisory Committee 
and staff), and other local agencies (including other GSAs), elected and appointed officials, 
and the general public. 

• Utilize the Advisory Committee to facilitate a comprehensive public engagement process. 
• Employ a variety of outreach methods that make public participation easy and accessible. 

Hold meetings at times and venues that encourage broad participation. 
• Respond to public concerns and provide accurate and up-to-date information. 
• Manage the community engagement program in a manner that provides maximum value to 

the public and an efficient use of GSA and local agency resources. 
• Evaluate and update the engagement methods throughout the GSP process as needed. 
• Utilize and explain the 2020 United States Geological Survey (USGS) San Antonio Basin study, 

currently under development, which will provide groundwater data and modeling of the 
basin.Update stakeholders on the USGS San Antonio Basin study at the semi-annual update 
meetings.  

 

Outreach Roles 
SABGSA Board 
The SABGSA Board of Directors (“Board”), which is comprised of appointed members, will make the 
ultimate decisions regarding how the groundwater basin will be managed and how the management 
actions described in the GSP will be financed.  As required by the Joint Exercise of Powers agreement 
that created the GSA, the Board will consider the recommendations of the Advisory Committee 
(described below). The Board typically meets on the third Tuesday of the month at the Los Alamos 
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Community Services District office at 6pm.  
 
 
In regards to outreach, the Board is responsible for: 

• Adopting and overseeing implementation of the Stakeholder Communication and Engagement 
Plan; 

• Receiving public comments made in writing, and verbally at Board meetings and public 
hearings; 

• Considering the recommendations of the Advisory Committee. 
 
GSP Advisory Committee  
The GSP Advisory Committee, which is comprised of members appointed by the GSA Board, will 
become familiar with issues related to the GSP. The Advisory Committee is charged with developing 
recommendations on GSP-related issues and incorporating the community and stakeholder interests 
into these recommendations. This charge will be carried out through various venues and a variety of 
activities, but generally includes: 

• Actively seeking input from the represented public and stakeholder groups on issues before the 
GSA; 

• Sharing input and feedback with the full Advisory Committee at Advisory Committee meetings; 
and 

• Making recommendations to the Board. 
Advisory Committee meetings are typically the first Tuesday of the month at the Los Alamos Community 
Services District office at 1:30pm.  
 
Executive Director 
The Executive Director is considered SABGSA staff and will be available to provide information about 
SABGSA and the GSP status.  The GSA’s Executive Director is Anna Olsen and she may be reached by 
email at aolsen@sanantoniobasingsa.org or by telephone at 805-868-4013. 
 
The Board, the Advisory Committee, and staff are committed to: keeping the public informed; providing 
balanced and objective information to assist the public in understanding SGMA, available options and 
recommendations; and creating an open process for public input on the development and 
implementation of the GSP. When evaluating the options and making decisions, the Board, Advisory 
Committee and staff will solicit public input through a variety of methods, including public workshops, 
written and verbal comments, meetings with stakeholder organizations and community events.  Input 
will also be received during public comment periods at Advisory Committee and Board meetings and in 
writing. As noticed on all Board and Advisory Committee meeting agendas, comments made in writing 
can be submitted directly to the GSA’s executive director at aolsen@sanantoniobasingsa.org. 
 

Stakeholder Identification 
 
SGMA mandates  that  a  GSA  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.   (Water Code § 10723.4.) A list of interested persons wishing  to  receive  
information  and/or participate has been compiled and will  be updated and maintained throughout 
the GSP development phases. The initial list of stakeholders and interested parties include, but are not 
limited to, the following: 

mailto:aolsen@sanantoniobasingsa.org
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• Local land use planning agencies, including but not limited to the County of Santa Barbara 
• Holders of overlying groundwater rights, including but not limited to the following: 

o Domestic well owners 
o Agricultural well owners, including farmers, ranchers, and dairy professionals 

• Business 
• Municipal well operators/Public water systems (Los Alamos Community Services District, 
represented on the SABGSA Board of Directors) 
• Environmental uses of groundwater and environmental advocacy groups 
• Land conservancies 
• Surface water users 
• Disadvantaged communities and environmental justice interests 
• Vandenberg Air Force Base 
• California Native American tribes (note: there are no presently known California Native 
American tribes within the Basin) 
• Federal Government 
• Other groundwater users identified through the communications and engagement process 
 
 
Maintenance of the Interested Persons List 
 
To distribute information about GSP development, an email list has been compiled into a database of 
interested persons and stakeholders.  Board members and the agencies they represent, Advisory 
Committee members and staff can contribute names of organizations, agencies, and individuals to the 
list.  The database will also be updated regularly to add names of attendees at public meetings along 
with those requesting information via email or the through the GSA’s website.    
 
The purpose of the interested persons list is broad and includes anyone who would like to stay 
informed about SGMA activities and anyone the Board and Advisory Committee thinks should be 
informed about GSP process and the outcome of other groundwater management efforts. This list will 
also be used for dissemination of information on public workshops, public meetings, release of draft 
documents, public comment deadlines, and other GSP milestones. 
 

Outreach Methods 
 

Anticipated outreach methods include facilitating the public’s access to information and documents  
through the GSA’s website and email distribution list, as well as making information available where needed 
in hard copy form. For instance, the GSA will use  already-established outreach venues in the Basin’s 
predominantly rural, agricultural community such as community posting locations for placement 
and/or distribution of informational materials (e.g. flyers or posters). Locations for posting of materials 
may include: Los Alamos Community Service District, Cachuma Resource Conservation District, Los 
Alamos Public Library, and the Los Alamos Post Office.  Public meetings and project information will 
be disseminated through email or direct mail, if requested. This communication will provide 
information for the Basin community, public agencies, and other interested persons/organizations 
about milestones, meetings, and the progress of GSP development. The following are some of the 
outreach methods envisioned for this project: 
 



5 

1. Public Notices 
To ensure that the general public is apprised of local activities and allow stakeholders to access 
information, SGMA specifies several public notice requirements for GSAs. All meetings, hearings 
and workshops will be noticed in compliance with the Ralph M. Brown Act.  As outlined below, 
there will be a variety of opportunities for people to participate in the development and 
implementation of the GSP, including workshops, public hearings, providing comments at Board 
of Director and Advisory Committee meetings and through written comments.  
 
In addition to open meeting requirements, three sections of the California Water Code require 
public notice before establishing a GSA, adopting (or amending) a GSP, or imposing or 
increasing fees: 
 

• Section 10723(b). “Before electing to be a groundwater sustainability agency, and after 
publication of notice pursuant to Section 6066 of the Government Code, the local 
agency or agencies shall hold a public hearing in the county or counties overlying the 
basin.” In accordance with California Water Code Section 10723(b), the following 
occurred: on May 10 and May 16, 2017, at the duly noticed public meetings of the Los 
Alamos Community Services District and the Cachuma Resource Conservation District, 
respectively, the two agencies approved a Joint Exercise of Powers agreement creating 
the SABGSA.  On June 14, 2017, SABGSA held a noticed public hearing to consider 
becoming a GSA for the San Antonio Basin, and voted to become such a GSA. The June 
14, 2017 public hearing was noticed in the Santa Maria Times in accordance with 
Government Code Section 6066. 
 

• Section 10728.4. “A groundwater sustainability agency may adopt or amend a 
groundwater sustainability plan after a public hearing, held at least 90 days after 
providing notice to a city or county within the area of the proposed plan or 
amendment. …” 

 
• Section 10730(b)(1). “Prior to imposing or increasing a fee, a groundwater 

sustainability agency shall hold at least one public meeting, at which oral or written 
presentations may be made as part of the meeting....(3) At least 10 days prior to the 
meeting, the groundwater sustainability agency shall make available to the public data 
upon which the proposed fee is based.” 

 
 

2. Public Meetings/Hearings 
Comprehensive   stakeholder   involvement   will   include   regularly   scheduled   public 
meetings of the Board and the Advisory Committee to aid in developing and implementing the 
GSP. In addition to signing up to receive information about GSP development at the SABGSA 
webpage, interested parties may participate in the development and implementation of the 
GSP by attending and participating in public meetings. (Water Code Section 10727.8(a)).   Public 
meetings or hearings are formal opportunities for people to provide official comments on 
programs, plans and proposals. During development of the GSP, topics associated with each 
chapter will be presented at various Board meetings to keep the Board and public informed 
about the progress of the GSP and to obtain input as the GSP is being prepared. Each meeting 
will have a scheduled time for public comments. Information about upcoming meetings can 
be found on the San Antonio Basin GSA website: https://sanantoniobasingsa.org/. 
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3. Stakeholder Briefings 

Regular meetings of the Advisory Committee will facilitate technical review of GSP progress and 
allow for increased opportunity for discussion and input. Advisory Committee members will 
meet with and communicate regularly with organizations comprised of the stakeholder groups 
they represent. To facilitate cohesive communication and messaging, all briefings will be 
coordinated with staff. All meetings are open to the public and stakeholder groups.  

 
4. Public Input 

Meetings will also be held as GSP elements are being developed and will serve as 
opportunities for public input. Public educational meetings provide less formal opportunities 
for people to learn about groundwater, SGMA, and GSP elements. Meetings can be organized 
in a variety of ways, including open houses and traditional presentations with facilitated 
question and answer sessions. Whatever format of meeting is used, it will be designed to 
maximize opportunities for public input. Community meetings (workshops, open houses, 
town halls) may be conducted for key stakeholders where project experts share educational 
information by topic, clarify technical data and issues, and offer opportunities for public 
questions and input.  The timing and precise format of public workshops will be informed by the 
key issues that arise and the input received during early stages of GSP development.  
Meetings may be held in coordination with the following milestones/tasks: 

• Preparation of the Hydrogeologic Conceptual Model and draft groundwater 
conditions section of the GSP  

• Preparation of the Basin Model and Water Budget  
• Establishment of Basin Sustainability Criteria  
• Establishment of monitoring objectives and a monitoring network  
• Identification and prioritization of projects and management actions  
• Draft Sustainability Plan Implementation  
• GSP draft document  

 
5. Briefings for the JPA Member Agencies 

Cachuma Resource Conservation District (https://www.rcdsantabarbara.org/) and Los Alamos 
Community Service District (http://www.losalamoscsd.com/) staff will brief their respective 
board of directors regularly on GSA activities. 

 
6. Website 

The SABGSA website will house information about SGMA, the GSP process, SABGSA Board, 
Advisory Committee, public meetings, project reports and studies, and groundwater data and 
information. The project website, https://sanantoniobasingsa.org/, will be a tool for distributing 
and archiving meeting and communication materials as well as a repository for studies and other 
documents. Staff anticipates updating the website at least monthly, and more often when 
needed.  

7. Email / Direct Mailings 
Public meetings and other information will be disseminated through email, from the SABGSA 
office, or direct mail under special circumstances and/or if requested. This communication will 
provide information for the community, public agencies, and other interested 

http://www.rcdsantabarbara.org/
http://www.losalamoscsd.com/
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persons/organizations about milestones, meetings, and the progress of GSP development. 
 

8. Additional Opportunities 
Additional opportunities for stakeholder participation will be considered as GSP development 
progresses and as stakeholder interests evolve. 

Plan Evaluation 
 
To determine the level of success of the Engagement Plan, the SABGSA will implement the following 
measures: 

Attendance/Participation 

A record of those attending public meetings will be maintained throughout the GSP development 
process. SABGSA will utilize sign-in sheets and request feedback from attendees to determine adequacy 
of public education and productive engagement in the GSP development and implementation process. 
Meeting minutes will also be prepared and will be provided on the SABGSA website once approved. 

Plan Update 

This Stakeholder Communication and Engagement Plan will be reviewed at least annually and updated 
if necessary. 

Incorporation into the GSP 

The GSP will include a section describing how public input and comments were addressed as necessary 
and incorporated into the GSP document. 
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Los Alamos Community Services District Pumping Test Data and 
Analysis - Wells 3a and 5 
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