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Petaluma Valley Groundwater Sustainability Agency 
Advisory Committee Meeting 

Agenda 

Date/Time: October 14, 2020 I 4:30 pm - 6:30 pm 
Location: Zoom (remote)  

To join the meeting remotely, click on the link below or enter the URL directly into your browser: 
https://csus.zoom.us/j/85494233892 

or dial 1-669-900-6833; Meeting ID: 85494233892# 

Contact: Ann DuBay, Sonoma County Water Agency, PVGSA Administrator 
Email: Ann.DuBay@scwa.ca.gov  Phone: (707) 524-8378 

Time Agenda Item Materials 
4:30 Welcome and Call to Order – Roll Call and Introductions 

Heidi Bauer, Advisory Committee Chair 
Sam Magill Advisory Committee Meeting Facilitator 

N/A 

4:35 General Public Comments 
This time is reserved for the public to address the Committee about 
matters NOT on the agenda and within the jurisdiction of the Committee. 

N/A 

4:40 Agenda Review & 2020 Meeting Schedule Review 
Heidi Bauer, Advisory Committee Chair  
Sam Magill, Advisory Committee Meeting Facilitator 

Agenda; September 
9 Meeting 
Summary; 2020 
Meeting Schedule 

4:45 Projected Water Budget and Water Scenario Modeling - Projected 
Water Demand Focus 
o Proposed approaches for simulating future water demand:
 Rural residential
 Agricultural
 Municipal

o Discussion
Marcus Trotta & Andy Rich, Technical Staff
Pete Parkinson, Technical Consultant
Objective: Overview of projected water budget requirements, follow-up
and next steps for Climate Future scenario, discussion of approaches and
assumptions for simulating future water demands, including information
and recommendations from practitioner work groups (as available).

Memoranda on 
proposed 
approaches for 
future water 
demands; 
Presentation slides 
(separate) 

5:15 Water Quality Degradation Sustainable Management Criteria 
o Summary Review of AC Input
o Comments on Draft GSP Section Narrative

Draft Water Quality 
Degradation SMC 
GSP section; 
Presentation slides 

https://csus.zoom.us/j/85494233892
mailto:Ann.DuBay@scwa.ca.gov


o Options for defining undesirable results
o Discussion and AC input on undesirable result options

Lisa Porta, Technical Consultant 
Marcus Trotta, Technical Staff 
Objective:  Review water quality SMC proposals and draft GSP section 
narrative and discuss additional considerations and next steps 

6:05 Updates 
Ann DuBay, Administrator 
 Advisory Committee appointments

Andrea, Rodriguez, Outreach Staff 
 Public Outreach Progress Update

Marcus Trotta, Technical Staff 
 Grants Update

Objective: Provide relevant updates that inform the Advisory Committee - 
AC to ask questions if needed. 

N/A 

6:25 Review Meeting Action Items and Discuss November Meeting 
Agenda  

N/A 

6:30 Meeting Adjourns  
Next GSA Board Meeting: 

Thursday, October 22, 2020, 4:00-6:00pm 
Next AC Meeting: 

Wednesday, November 4, 2020, 4:30-6:30pm 

Accommodations: If you need special assistance to participate in this meeting, please contact Ann DuBay at 
(707) 524-8378 or by email at Ann.Dubay@scwa.ca.gov. Notification of at least 48 hours prior to the meeting
will assist staff in assuring that reasonable arrangements can be made to provide accessibility of the meeting.

Meeting Documents: Materials are available for review at Sonoma Water, 404 Aviation Blvd, Santa Rosa, 95403, 
during normal business hours. Any documents provided at the meeting by staff will also be available to the 
public. The agenda and agenda packet materials are also available at: http://petalumavalleygroundwater.org/ 

Public Comment: Members of the public may attend meetings of the Petaluma Valley GSA Advisory Committee 
and may comment before Advisory Committee consideration of individual agenda items, or during General 
Public Comments on any matter within the jurisdiction of the Advisory Committee. As needed, time limits may 
be placed on public comments to ensure the Advisory Committee is reasonably able to address all agenda items 
during the meeting.  

For more information, please contact Ann DuBay, Ann.Dubay@scwa.ca.gov. 
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Petaluma Valley Groundwater Sustainability Agency 
Advisory Committee Meeting 

DRAFT Meeting Summary 

Date/Time:   September 9, 2020 I 4:30 p.m. – 6:30 p.m. 
Location: Zoom 
Contact: Ann DuBay, Sonoma County Water Agency, PVGSA Administrator 

Email: Ann.DuBay@scwa.ca.gov  Phone: (707) 524-8378 

Next Meeting: October 14, 2020, 4:30 p.m. to 6:30 p.m. Zoom 
Petaluma Valley GSA website: http://petalumavalleygroundwater.org 

Welcome and Call to Order 
Sam Magill, Facilitator, opened the meeting at 4:32 p.m. and conducted roll call.  Andy Rodgers, 
Chairman, welcomed the group. Rodgers mentioned that the City of Petaluma recently secured West 
Yost for a water supply planning project, a component of which includes groundwater. Rodgers also said 
that he was recently selected by the North Bay Watershed Association to help with organizational work. 
He says there is no financial conflict of interest, but it could be perceived as a conflict of interest. A few 
Advisory Committee members were contacted; and Heidi Bauer expressed interest to take over as 
chairperson. Bauer said that she is happy to take over and has spoken with Ann DuBay about the job 
requirements and looks forward to taking on the new role. Ann DuBay thanked Andy Rodgers for his 
work which was much appreciated.  

Martha Murphy and Rebecca Ng thanked Andy Rodgers for his service and Heidi Bauer for offering to 
step into the role of chair. Andy Rodgers said it has been great working with everyone as Petaluma 
Valley Advisory Committee chairman. 

John Shribbs asked if a formal vote was necessary to elect Heidi Bauer as chair. 
Ann DuBay said it could be done either at the meeting today or at the beginning of the next 
meeting. 

Sam Magill asked if anyone wanted to make a formal motion to accept Heidi Bauer as the new chair. 
Martha Murphy made a motion to replace Andy Rodgers with Ms. Bauer, and Gary Mickelson seconded. 
All Advisory Committee members approved the motion. Heidi Bauer thanked everyone and promised 
she wouldn’t let the group down. 

Public Comment 
None. 

Agenda and 2020 Meeting Schedule Review, Approval of Previous Meeting Summary 
Sam Magill walked through the meeting agenda, then Ann DuBay reviewed the 2020 Meeting 
schedule.  

No changes were requested to the August meeting notes; they will be posted as presented. 
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Overview of Climate Futures 
Objective: Provide climate change boundaries and scenarios, as well as how they will be incorporated 
into GSP. Discuss next steps for scenario modification and finalization. 
 
Marcus Trotta, Sonoma Water, Technical Staff, gave a short background on water budgets for the 
Groundwater Sustainability Plan. He said the GSA needs to provide water budgets (inflows and outflows 
of water) for three different time periods: historical (mid 70’s through 2012); current (more recent land 
use and groundwater pumping); and projected future water budget (50 years in the future). Today’s 
objective is to review the process for selecting appropriate future climate models, describe differences 
between two emissions scenarios, and get feedback from the Advisory Committee on the two potential 
emission scenarios to move forward on the groundwater modeling for future water budgets 
development. 
 
Andy Rich, Sonoma Water, Technical Staff, discussed the projected climate change modeling approach. 
Today, he said he would like input following his presentation, from the Advisory Committee on which 
climate scenarios to use. Two emission scenarios are used by the Department of Water Resources; RCP 
4.5 (more optimistic) and RCP 8.5 (more pessimistic). The GSP Modeling team developed a workflow 
based on best available science and DWR recommendations. Rich then proceeded to walk through his 
slides and presented an example from Santa Rosa Plain comparing RCP 4.5 and 8.5. He said the general 
feedback from the optional All-basin climate change workshop was they favored the more 
extreme/pessimistic model. 
 
Advisory Committee Questions/Comments 
Murphy – I like the idea of RCP 8.5. We haven’t gotten anywhere with limiting emissions. Nothing good 
going on right now in government that is making anything change. Nothing has changed, projections are 
terrible; let’s be realistic and start with worst case scenario. 
 
Bauer – I agree with Martha Murphy. 8.5 seems more realistic these days. Not sure we should be making 
decisions based on things that may or may not happen in the future. What are some 
projects/development that wouldn’t happen if we had 8.5? 

Rich – What projects will happen will be determined if there are undesirable results occurring. It 
is hard to know what projects will occur, it is a more of a stress test and contingency planning 
rather than predicting what projects will happen. 

 Bauer – So we are talking about projects that need to happen such as recharge projects?  
 Rich – Flushing out the thresholds will determine when projects need to occur. 

Bauer – So we are talking about projects that add value, it is a matter of money. I am in favor of 
8.5 knowing we can change it in 5 years. 
Trotta – What will drive any future projects and management actions will be more due to the 
Sustainable Management Criteria and how they are set, and how we determine undesirable 
results. The climate futures will help us test and refine Sustainable Management Criteria. 

 
Engstrom – It causes me heartache when we need to set standards. Once a standard is set, it never gets 
changed. Let’s set the bar low and readdress it later. 

Murphy – We are basically using this for modeling and not for setting standards/laws. 
 
Shribbs – I am from the opposite spectrum coming from environmental side. I think the model is good. It 
looks like things are being prepared, and Sonoma County Water Agency is taking a strict and tight 
control on things like water sources. I would suspect for model purposes we would want to take a 
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“warmer” approach for a worse-case scenario. For setting the standards, take a more “middle” 
approach. We need the model to address the severe cases. 

Sam Magill did a quick poll of the RCP options provided, which are you most comfortable with? 

4.5 = 43% 
8.5 = 29% 
Either = 14% 
I don’t have enough info = 14% 

Rebecca Ng said she had some technical difficulties, got disconnected and didn’t hear all of Andy Rich’s 
presentation so doesn’t feel she has enough information. Ann DuBay suggested [to everyone] to review 
the slides after the meeting and provide staff input by email. The slides will be posted here: 
http://petalumavalleygroundwater.org/meeting/advisory-committee-meeting-5/. 

Review Sustainable Management Criteria Proposals Water Quality 
Objective: Review and discuss SMC proposals and discuss additional considerations and next steps 

Marcus Trotta said he would cover background information, data availability, and considerations 
/recommendations. He said he would like to get input from the Advisory Committee on a draft 
statement for what constitutes significant and unreasonable conditions for this sustainability indicator. 
Staff will bring a strawman to the next Advisory Committee meeting. 

The seven steps for development (recommendations italicized in brackets) of Sustainable Management 
Criteria for Water Quality are: 

1. Define level of groundwater quality management and coordination (Propose “do no harm”
approach”).
2. Determine type of metric to use. (Propose “number of affected supply wells”).

3. Determine and identify beneficial users. (Propose drinking water users and agricultural users).

4. Define Constituents of Concern (COC) for identified beneficial users. (Propose Arsenic, Boron, Nitrate,
salts be categorized as Constituents of Concern).

5. Determine the limits and concentrations for each COC and category of beneficial user. (For drinking
water, recommend using MCLs and SMCLs and crop toxicity thresholds for irrigation).

6. Identify existing water quality monitoring programs that can be used for setting SMCs. (Propose to
identify sets of supply wells that are currently monitored for various groundwater constituents and
supply uses such as drinking water and irrigation water).

7. Establish SMC.

Advisory Committee Questions/Comments 
Shribbs (chat) – When private well owners get a water test from a water lab, will the results become 
public record so we can use data? 
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Trotta – At this time there is no requirement for private well owners to test their wells. If they 
opt to get a test, the results wouldn’t become part of public records. It is something that could 
be developed by the GSA if there is interest. 

 
Shribbs (chat) – If a private well test shows high levels of something, can we require labs to report it? 
This is a safety regulation issue. 

Trotta – I don’t know if the GSA can require labs to report it. Domestic wells usually fall under de 
minimis users. My guess is no, but I can follow up on that. 

 
Engstrom – These undesirable things in the water, can they be filtered out? 

Trotta – Yes, most can be at the private well at cost to owner. You will see a summary of existing 
water quality data at the next meeting.  

 
Bauer – Although treatment is an option, it should be used as a last resort. It should be stopped before it 
happens. For Constituents, is there a possibility to add per- and polyfluoroalkyl substances (PFOS/PFAS) 
to the list? We have an airport and sometimes these chemicals become ubiquitous in the water supply. 

Trotta – It has been brought up a few times in other basins. I don’t believe there are regulatory 
standards set for those constituents. It is an emerging contaminant; we would track it through 
the GSP to see if it makes sense to add in the future. 
Bauer – If we added it in the future, would we just concentrate it where the sources are or at all 
the wells? 
Trotta – The way we are proposing to monitor the wells, is to rely on existing water quality 
monitoring programs, primarily the public supply wells that are sampled. They are distributed 
throughout the basin; it would be a basin-wide monitoring program. 
 

Shribbs – I am interested in the regulatory process. When private wells are used by individuals versus 
private wells for public, if private wells aren’t reported there could be a mass problem with folks hiding 
information. I want the capacity to say if there is a community issue coming up, can we access public 
data to help people in the long term? 

Mickelson – Unless they take a sample to the county lab and have them test it, the only time 
you would have a letter go out to the neighbors is if the surrounding area wells are affected. 
With the state regulated water systems, if you have the well name or ID, you can access the site 
very quickly to get test results. 
Trotta – The state database of drinking water is what we have integrated into our analysis. 

 
Shribbs (chat) – Is the Redwood Landfill in the Petaluma Valley Basin? 

DuBay – The Redwood Landfill is in the Novato Valley Basin which is a low priority basin and not 
immediately subject to SGMA. 
 

Marcus Trotta said if the Advisory Committee has additional thoughts/comments, provide to staff by 
September 18 so it can be incorporated into the strawman proposal which will be presented at the 
upcoming October meeting. 
 
Updates 
Objective: Provide relevant updates that inform the Advisory Committee – AC to ask questions if 
needed.  
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Ann DuBay said the Board met the week before last and Marcus Trotta staffed the meeting. The Board 
approved the recommendation for SMC proposals for seawater intrusion and land subsidence. Petaluma 
Valley is the first GSA in Sonoma County to have Board approve draft Sustainable Management Criteria. 

The three-year term is up for five appointed Advisory Committee positions: business (Andy Rodgers); 
rural residential (Clayton Engstrom); agriculture (Drew Buechly); environmental (John Shribbs); at large 
(Rebecca Ng). The Board is interested in maintaining consistency on the Advisory Committee, as new 
members would have a steep learning curve with the technical information. We are interested to have 
you continue. Email or call Ann DuBay by September 18 if you do not wish to continue in the role. 

Andrea Rodriguez said if anyone is scheduling outreach meetings and/or need help with said meetings, 
to let her know. We are kicking off our rural residential outreach. The first meeting was today with SCI; 
we are laying out the steps and schedule. The Community workgroup slides and audio, are online. 

Marcus Trotta said that with regards to the grants we are working on with Prop 68 funding: rural 
residential outreach is kicking off; Permit Sonoma is doing work on the well permitting process and 
integrating data to track with the GSA database; construction of four deep monitoring wells in the basin 
– working on that, hoping to start construction in spring 2021.

Sam Magill updated the attendees on practitioner workgroups and past meetings. A summary of 
groups/progress is in the packet. Marcus Trotta said he would bring the results of the workshop 
meetings to upcoming Advisory Committee meetings. 

Advisory Committee Questions/Comments 
John Shribbs (chat) – Dairy may be going down but how about vineyards? 

Magill – Depending on where we are talking about in the three basins, expectation is it could be 
flat or some expansion. Grapes currently being planted is low. 

Review Meeting Action Items and affirm October Meeting Date 
Actions due by September 18 
1) Provide feedback to Marcus Trotta on seven steps for Water Quality.
2) Provide questions/feedback on Climate change poll to Marcus Trotta.
3) Three-year term Advisory Committee members - If not interested to continue in the role, contact Ann

DuBay.

In concluding the meeting, Andy Rodgers thanked the Advisory Committee to let him serve as chair and 
said they are a productive group. The meeting adjourned at 6:25 p.m. 

Attendees 
Advisory Committee Members - Attending 
Andy Rodgers 
Clayton Engstrom 
Gary Mickelson 
Heidi Bauer 
John Shribbs 
Martha Murphy 
Eugene Camozzi 
Rebecca (Becky) Ng 
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Advisory Committee Members – Not Attending 
Drew Buechly 
Lindsey Strain 
 
Staff / Presenters 
Ann DuBay, PV GSA Administrator 
Jay Jasperse, Plan Manager 
Marcus Trotta, Sonoma Water, Technical Staff 
Andy Rich, Sonoma Water, Technical Staff 
Andrea Rodriguez, Sonoma Water, Outreach 
Simone Peters, GSA Administrative Aide, (recorder of meeting notes) 
Other Attendees 
Tad Bedegrew, DWR 
Tim Parker, Facilitator of Sonoma Valley GSA 
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PVGSA Meeting Schedule  v10.14.20 1/2 

Board Advisory Committee 
2020 

February 27 
Sustainable Management 

Criteria Update: 
Schedule and Approach 

January 8 
Sustainability Goal Recap 
Sustainable Management Criteria: Lowering of Groundwater Levels 

Initial Discussion 
Public Outreach education and information dissemination progress 

April 23 
Budget; monitoring contract 

March 11 
Water Budget/Model Status Update 
Sustainable Management Criteria: Lowering Groundwater Levels 

(continued) 
Public Outreach education and information dissemination progress 

June 25 
Sustainable Management 

Criteria Update: Initial 
Considerations for 
Groundwater levels, 
Land Subsidence and 
Seawater Intrusion 

 

May 13 
Sustainable Management Criteria: Land Subsidence and Seawater 

Intrusion Initial Discussion 
Potential Projects and Actions: Initial Discussion 
Public Outreach education and information dissemination progress 

June 10 
Sustainable Management Criteria: Updates on Groundwater levels 

update, Land Subsidence and Seawater Intrusion 
Potential Projects and Actions: Introduction 
Public Outreach education and information dissemination progress 

August 27 
Sustainable Management 

Criteria Update 
 

July 8:  CANCELLED 
 

August 12 
Sustainable Management Criteria: Land Subsidence and Seawater 

Intrusion (additional discussion as needed) 
Continued discussion of Potential Projects and Actions 

October 22 
Sustainable Management 

Criteria Update 
Potential Projects and 

Actions Introduction 
 

September 9 
Discussion of Water Budget 
Water Scenario Modeling: Climate Futures 
Sustainable Management Criteria: Degraded Water Quality (initial 

discussion) 

October 14 
Water Scenario Modeling: Projected Future Water Demands 
Sustainable Management Criteria:  Degraded Water Quality 

(continued) 
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Board Advisory Committee 
2020 

December 17 
Sustainable Management 

Criteria Update 
Historical and Current 

Water Budget 
Scenario Modeling 

November 4 
Current and Historical Water Budget 
Scenario Modeling: Projects and Actions 
Sustainable Management Criteria: Surface Water Depletion and 

Reduction of Storage Initial Discussion 
 

2020 All-GSA Events / Community Workshops 

July 15 
Virtual Community Workshop on Petaluma Valley GSP and Basin Conditions 

• What defines the basin? 
• Communities 
• Water sources 
• Groundwater conditions 
• Introduction to SGMAs Sustainable Management Criteria: What they are, why they matter, 

how they are being developed and how you can help 
 

 Fall/Winter 
Workshop on Petaluma Valley Sustainable Management Criteria  

• Draft Sustainable Management Criteria 
• Draft projects and management actions 
• Community feedback  
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TO: Sonoma County Groundwater Sustainability Agencies 

FROM: Pete Parkinson, AICP 

DATE:  October 6, 2020 

SUBJECT: Update: Methodology for Rural Residential Population / 
Housing Unit Projections 

As part of developing the projected water budgets and future model scenarios for the three 
Groundwater Sustainability Plans (GSPs), the modeling must include projections of rural residential 
growth (i.e., rural residential development that will rely on groundwater in the three basins). These 
projections must cover the entire 50-year planning horizon in the GSPs (2022 to 2072). Our objective is 
to develop a high/low range of projections, with a recommended scenario for use in the model. This 
memo provides an overview of the approach used to develop these rural residential projections. 

The SCTA develops and maintains a countywide transportation model as part of the Comprehensive 
Transportation Plan (CTP) to forecast future traffic volumes and patterns. The current CTP has a horizon 
year of 2040. The transportation model relies on projections of land use changes (residential and non-
residential) in approximately 900 Traffic Analysis Zones (TAZs) throughout the County. These land use 
projections at the TAZ level are based on the projections in PlanBayArea 2040,1 “trued up” with a finer-
grained analysis of local development activity and consideration of general plan “build out” capacity, 
based on input from local planning agencies. 

Using SCTA’s TAZ data, we have developed preliminary rural residential growth projections for two 
scenarios: a general plan buildout scenario and a scenario based on PlanBayArea 2040. The following 
paragraphs describe how these projections were developed to ensure that we are only looking at rural 
residential growth that affects groundwater demand. 

• Our analysis needs to exclude any portion of a TAZ that is either outside the basin or within a
municipal or public water company service boundary. (Areas within a municipal or public water
company service boundary will be accounted for in the groundwater model by using data
projections from 2020 Urban Water Management Plans currently being developed). GIS data
was used to calculate the percentage of land area in each TAZ that is relevant to our analysis
(i.e., within a basin but outside a municipal boundary). That percentage was then applied to the
SCTA projections to arrive at an adjusted projection for each TAZ. The resulting data and
projections were further analyzed for anomalous situations.

• Most anomalies occur where a TAZ includes land both inside and outside a municipality, but the
projected housing unit growth will occur within the municipality, not in the rural portion of the
TAZ. Since our expectation is that growth in the rural areas will be relatively low, these
anomalies were identified by scanning for TAZs that showed a high growth rate (e.g., more than

1 The regional planning agency for the Bay Area, ABAG/MTC, develops population and housing projections for each 
city and county in the region as part of the Regional Transportation Plan and Sustainable Communities Strategy. 
The current version of this plan, PlanBayArea 2040, includes projections to the year 2040. 
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Re: Rural Residential Projections: 10/6/2020 
Page 2 

a 25% increase over 25 years). These TAZs were then checked on the map to determine whether 
growth would likely occur within the municipal boundary or in the rural area. In every situation 
where this was checked, the likely growth appeared to be within the municipal boundary, not in 
the rural area, so the projections for that TAZ were adjusted downward. 

• In the community of Penngrove (part of the Petaluma Valley Basin), domestic water is provided
by the privately owned Penngrove Water Company. Within this portion of its service area, the
PWC uses water from the Sonoma Water aqueduct rather than groundwater, so this usage
should not be included in groundwater demand projections. However, the PWC service area
map does not correspond to the location of actual connections (actual connections are in a
much smaller area), but the number of connections is known. Therefore, the number of
connections to PWC is subtracted from the baseline housing unit counts in these TAZs.

• The numerous mutual water companies in the three basins create an additional anomaly
because geographically dispersed rural residential parcels draw water from a single shared well
(or well field). For these areas, the projected growth within the mutual water company service
areas will be distributed throughout the relevant TAZs as described above, but the baseline
groundwater pumping for the mutual water company will be assigned to the known location of
the water company well(s).

These growth figures are quite low (less than 1% annually in all basins with several scenarios well under 
0.5% annually), which is to be expected in the rural areas of the County. Nonetheless, the GP Buildout 
and PBA 2040 scenarios provide reasonable low and high estimates for housing unit growth. Recognizing 
the uncertainty associated with these projections, an additional scenario will show growth at 25% above 
the PBA 2040 numbers. Growth at that rate is unlikely, but it could be instructive to evaluate how a 
larger rural growth rate impacts groundwater demand and basin sustainability. 

As a next step, these projections will be divided into 5-year increments covering 2022 to 2072, showing 
additional single-family and multi-family units and annual growth rates for each TAZ. The 2040 
projections will be extrapolated to get to the 2072 GSP planning horizon. We will likely reduce the 
growth rate slightly beyond 2040 since the unincorporated areas will be getting closer to buildout 
(absent a major change in the County’s fundamental city-centered growth policies). The projections will 
also be adjusted to account for Accessory Dwelling Units (ADU), which are growing in popularity. ADUs 
will be projected using data from Permit Sonoma showing the number of recent ADUs developed in 
relation to the number of new single-family homes. 
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Working DRAFT 1 

Agricultural Water Demand Projections 
Land-Use Surveys 

This memo provides an overview of preliminary outcomes from the Agricultural Water Demand 
workgroup to date. The outcomes described below do not represent final work products; they are 
intended to offer an update for discussion purpose during October 2020 Advisory Committee meetings 
for the Sonoma Valley, Petaluma Valley, and Santa Rosa Plain subbasins. A complete summary of all 
practitioner work group outcomes will be provided to all Advisory Committees at the conclusion of 
discussions in the fall of 2020.  

The primary focus of the Ag Demands work group has been providing estimates of agricultural 
contraction or expansion over the 50-year planning horizon of the GSP for major crop types in the three 
subbasins, including: 

• Vineyards
• Irrigated pasture
• Dairies
• Grain and hay crops
• Truck, nursery, or berry crops (including row vegetables and field crops such as hops)
• Orchards/deciduous fruits and nuts
• Cannabis/hemp

At the June 23rd meeting, work group members estimated that for all crop during the GSP planning 
horizon, the three subbasins can expect a general reduction of farmed acreage crop types with the 
exception of vineyards and cannabis/hemp. Work group members did concede that at least in the near 
term (5-10 years) vineyard production is also likely to contract, primarily due to market forces and an 
oversupply of grapes. Water supply availability, population growth/land conversion for residential use, 
and land prices in general were cited as the primary causes for contraction of other agricultural uses. 

To further evaluate these assumptions, staff developed survey forms, which were sent to the 
Agricultural Water Demands Practitioner Work Group (7 respondents) and to agricultural land users in 
the SRP, SV, and PV (28 respondents). The surveys were distributed in late July and early August of 
2020. Both surveys asked respondents about expected expansion or contraction of the following 
agricultural land uses: vineyards; irrigated pasture; grain and hay; truck, nursery, or berry crops (truck 
crops); orchards/deciduous fruits and nuts; cannabis/hemp; and other. Note that no respondent 
described “other”; therefore, this land use will not be addressed here. 

There were differences in the surveys. The agricultural land users were asked about short term (10 
years) and long term (50 years) changes in agricultural land use, while the practitioners were asked 
about only short-term changes. The agricultural land users were asked about dairies while the 
practitioners were not. The agricultural land users were asked if their answers were specific to one of 
the three groundwater basins and a plurality (13/28) indicated the SRP. It should be noted that some of 
the practitioners indicated that preserving Tiger Salamander habitat in the SRP will be a constraint to 
agricultural expansion in that basin. 
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Working DRAFT 2 

Figures 1 and 2 show the survey results for expected short-term and long-term agricultural land-use 
changes, respectively. The short-term results combine the practitioner and land user responses with the 
exception of dairies, which only reflect the land-user responses. The long-term results only reflect the 
land-user responses. The X-axis shows the expected expansion or contraction, where -10, -5, 0, 5 and 10 
are the percentage change in land use; where a negative value indicates contraction, zero indicates no 
change, and a positive value indicates expansion. The Y-axis shows the total count or frequency for each 
land-use change category. 

GSA Technical Staff
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Figure 1. Short-term agricultural land-use changes in the Santa Rosa Plain, Sonoma Valley, and Petaluma 
Valley. 

Consider the expected short-term land-use changes (fig. 1). Vineyards, truck crops, and cannabis/hemp 
are expected to expand (0-5%, 0-5%, and 5-10%, respectively). The other land uses are expected to 
contract as much as 10% (dairies). 
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Figure 2. Long-term agricultural land-use changes in the Santa Rosa Plain, Sonoma Valley, and Petaluma 
Valley. 

Consider the expected long-term land-use changes (fig. 2). Vineyards, truck crops, and cannabis/hemp 
again are expected to expand (0-10%, 0-10%, and 5-10%, respectively); however, a fairly large number 
of respondents expected truck crops to contract 10%. All the other land uses are expected to contract as 
much as 10%. 

Reported Land-Use Data 
In order to provide a comparison of survey results with historical changes in cropping patterns, land-use 
data from 1960 to 2018 (every 5 years until 1990, then every 2 years thereafter) for vineyards; irrigated 
pasture; grain and hay; truck crops; and orchards/deciduous fruits and nuts were compiled using 
Sonoma County crop reports (https://sonomacounty.ca.gov/Agriculture-Weights-and-Measures/Crop-
Reports/) and are shown in figure 3. Note that the data compiled from the crop reports and displayed 
here represent all of Sonoma County.  The crop reports reported bearing, nonbearing, and total acreage 
for vineyards and occasionally for orchards/deciduous fruits and nuts. In addition, the reports reported 
harvested acreage for the other land uses; it was assumed that harvested acreage was equivalent to 
bearing acreage. Therefore, bearing acreage is shown in figure 3. 
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Figure 3: Agricultural land use for vineyards; irrigated pasture; grain and hay; truck crops; and 
orchards/deciduous fruits and nuts, 1960-2018. Future land use contraction or expansion based on 
2000-2018 data. 

In addition to the historic land use, the data were extrapolated from 2020 to 2070 based on regressions 
of the 2000 - 2018 data (fig. 3). An additional regression of the 2008-2018 data was performed for 
vineyards, as the growth pattern exhibited a more moderate rate during this more recent time period 
(fig. 4).  The regressions include high, median, and low growth trends. Qualitatively, the results indicate 
that vineyards; grain and hay; and truck crops may expand while irrigated pastures and orchards 
contract (fig. 3). With the exception of grain and hay, these results generally agree with the survey 
results. However, the scale of expansion/contraction differ. For example, the regression indicates that 
vineyard acreage may expand 20% in 10 years and almost 100% in 50 years based on the 2000-2018 
data and 10% in 10 years and 48% in 50 years based on the 2008-2018 data (figs. 3 and 4). On the other 
hand, the regression indicates that irrigated pastures may contract 50% in 10 years and almost 140% in 
50 years (fig. 3). The survey results indicated an expected 0-10% expansion of vineyards and an expected 
5-10% contraction of irrigated pastures within 50 years (fig. 2).  
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Figure 4. : Agricultural land use for vineyards, 1960-2018. Future land use contraction or expansion 
based on 2008-2018 data. 

Simulating Land-Use Change 
The survey results must be incorporated into quantitative land-use projections for use in the GSPs. 
Sonoma Water, as part of its efforts to develop a groundwater-flow model of the Sonoma Valley, has 
developed an algorithm to estimate the change in vineyard acreage in the Sonoma Valley (Andrew Rich, 
Sonoma Water, personal communication, 2020). The algorithm uses changes in vineyard acreage 
between 1999 and 2012 to estimate growth rates and the probability that a parcel will be converted to a 
vineyard based on physical characteristics (e.g. slope, elevation, aspect, soil type, etc.), as well as 
possible constraints, such as conservation easements, and zoning of the parcel. The algorithm will be 
modified to address additional crops and the conversion of crops expected to contract in the area to 
crops expected to expand.  

Specifically, the algorithm will be modified to include truck crops and, possibly, grain and hay. Although 
cannabis is expected to expand in the short and long term, the current acreage is so small (e.g., currently 
about 40 acres in the SRP) that even a 10% increase in acreage will result in a small total area (and 
relatively small projected water use at the basin-wide scale); therefore, cannabis will not be addressed 
here.  Additionally, although the potential for future projected development of hemp as a crop in the 
basin was raised by several practitioners and land-user responders, hemp crops are not being simulated 
for the initial GSPs due to uncertainties related to any potential future cultivation of hemp and 
associated farming practices. Should cultivation of hemp occur at a significant scale during the early 
stages of GSP implementation, hemp can be included when updating future projections during 5-year 
GSP updates. 
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The projected growth rates can be defined by the survey or regression results. Staff will discuss options 
for simulating the growth rates at the practitioner workgroup’s next meeting on October 15, 2020.  The 
conversion probabilities will be modified to address vineyards and truck crops (and possibly grain and 
hay) and the physical characteristics of available, unused land as well as land being cultivated by crops 
expected to contract will be addressed. The land will assumed to be converted based on the conversion 
probabilities with the lands with the highest probabilities being converted first. 
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WORKING DRAFT 
Sustainable Management Criteria Section 

Groundwater Sustainability Plan for 
Petaluma Valley Groundwater Subbasin  
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4.0 Sustainable Management Criteria 

This section defines the conditions that constitute sustainable groundwater management, 
discusses the process by which the GSA will characterize undesirable results, and establishes 
minimum thresholds and measurable objectives for each sustainability indicator. 
This section addresses significant regulatory requirements. The measurable objectives, 
minimum thresholds, and undesirable results detailed in this section define the Subbasin’s 
future conditions and commits the GSA to actions that will meet these objectives. Defining 
these Sustainable Management Criteria (SMC) requires a significant level of analysis and 
scrutiny, and this section includes adequate data to explain how SMC were developed and how 
they influence all beneficial uses and users. 

This section is structured to address all the SGMA regulations regarding SMC. To retain an 
organized approach, this section follows the same structure for each sustainability indicator. 
The SMC are grouped by sustainability indicator. Each section follows a consistent format that 
contains the information required by Section 354.22 et. seq of the regulations and outlined in 
the SMC BMP (DWR, 2017). Each SMC section includes a description of: 

• How locally defined significant and unreasonable conditions were developed
• How minimum thresholds were developed, including:

o The information and methodology used to develop minimum thresholds (§354.28
(b)(1))

o The relationship between minimum thresholds and the relationship of these
minimum thresholds to other sustainability indicators (§354.28 (b)(2))

o The effect of minimum thresholds on neighboring basins (§354.28 (b)(3))
o The effect of minimum thresholds on beneficial uses and users (§354.28 (b)(4))
o Relevant federal, state, or local standards (§354.28 (b)(5))
o The method for quantitatively measuring minimum thresholds (§354.28 (b)(6))

• How measurable objectives were developed, including:
o The methodology for setting measurable objectives (§354.30)
o Interim milestones (§354.30 (a), §354.30 (e), §354.34 (g)(3))

• How undesirable results were developed, including:
o The criteria for defining undesirable results (§354.26 (b)(2))
o The potential causes of undesirable results (§354.26 (b)(1))
o The effects of these undesirable results on the beneficial users and uses (§354.26

(b)(3))

4.1 Definitions 
The SGMA legislation and GSP Regulations contain a number of terms relevant to the SMC. 
These terms are defined below using the definitions included in the GSP Regulations. Where 
appropriate, additional explanatory text is added in italics. This explanatory text is not part of 
the official definitions of these terms but provides useful clarifications. 
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• Interconnected surface water refers to 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.

Interconnected surface waters are sections of streams, lakes, or wetlands where the
groundwater table is at or near the ground surface.

• Interim milestone refers to a target value representing measurable groundwater
conditions, in increments of five years, set by an Agency as part of a Plan.

Interim milestones are targets such as groundwater elevations that will be achieved
every five years to demonstrate progress towards sustainability.

• Measurable objectives refer to specific, quantifiable goals for the maintenance or
improvement of specified groundwater conditions that have been included in an
adopted Plan to achieve the sustainability goal for the basin.

Measurable objectives are goals that the GSP is designed to achieve.

• Minimum threshold refers to a numeric value for each sustainability indicator used to
define undesirable results.

Minimum thresholds are indicators of an unreasonable condition. For example, the level
of a pump in a well may be a minimum threshold because groundwater levels dropping
below the pump level would be an unreasonable condition.

• Representative monitoring refers to a monitoring site within a broader network of sites
that typifies one or more conditions within the basin or an area of the basin.

• Sustainability indicator refers to any of the effects caused by groundwater conditions
occurring throughout the basin that, when significant and unreasonable, cause
undesirable results, as described in Water Code Section 10721(x).

The six sustainability indicators relevant to this subbasin include chronic lowering of
groundwater levels; reduction of groundwater storage; degraded water quality; land
subsidence; seawater intrusion; and depletion of interconnected surface waters.

• Uncertainty refers to 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.

• Undesirable Result

Undesirable Result is not defined in the GSP Regulations. However, the description of
undesirable result states that it should be a quantitative description of the combination
of minimum threshold exceedances that cause significant and unreasonable effects in
the subbasin. An example undesirable result is more than 10% of the measured
groundwater levels being lower than the minimum thresholds. Undesirable results
should not be confused with significant and unreasonable conditions. Significant and
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unreasonable conditions are physical conditions to be avoided; an undesirable result is a 
quantitative assessment based on minimum thresholds. 

4.2 Sustainability Goal 
Per Section §354.24 of the GSP Regulations, the sustainability goal for the Subbasin has three 
parts: 

• A description of the sustainability goal;
• A discussion of the measures that will be implemented to ensure the Subbasin will be

operated within sustainable yield, and;
• An explanation of how the sustainability goal is likely to be achieved.

Note: The following information will be updated when the GSP is completed. 

A number of projects and actions measures are included in this GSP. Not all these measures will 
be implemented. However, some combination of these measures will be implemented to 
ensure the Subbasin is operated within its sustainable yield and achieves sustainability.  
Note: The list of projects and actions will be included here once finalized. 

These measures will achieve sustainability within 20 years by the following means: 
Note: The effects of the projects and actions will be included here once finalized. 

4.3 General Process for Establishing Sustainable Management Criteria 
The SMC presented in this section were developed using information from publicly available 
information, feedback gathered during public meetings, hydrogeologic analysis, and meetings 
with GSA staff and Advisory Committee members. The general process included: 

• Discussions with GSA technical staff to develop initial overarching methodologies to
developing SMCs, and specific approaches for each Sustainability Indicator.

• Presentations to the Advisory Committee outlining the approach to developing SMC and
discussing initial SMC ideas. The Advisory Committee provided feedback and
suggestions for the development of initial SMC.

• Presentations to the Board of Directors on the SMC requirements, proposed
methodology for establishing minimum thresholds and measurable objectives, options
for establishing undesirable results and SMC implications.

• Modifying minimum thresholds, measurable objectives and undesirable results based on
input from GSA staff, Advisory Committee members and Board Members.

This general process resulted in the SMC presented in this section. 

4.4 Sustainable Management Criteria Summary
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Table 4-4-1 provides a summary of the SMCs for each of the six sustainability indicators. The rational and background for developing these criteria are
described in detail in the following sections. Table 4-4-1: Sustainable Management Criteria Summary [Note to reader: this table will be completed once all SMC 
are developed] 

Sustainability 
Indicator 

Minimum Threshold Measurement Measurable Objective Undesirable Result Interim 
Milestones 

Chronic 
lowering of 
groundwater 
levels 
Reduction in 
groundwater 
storage 
Seawater 
intrusion 
Degraded 
groundwater 
quality 
Subsidence 
Depletion of 
interconnected 
surface water 
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4.8 Degraded Water Quality SMC 
Minimum thresholds and measurable objectives are criteria for groundwater management in 
20 years. Groundwater quality is regulated by other local, state and federal statutes 
administered by other agencies and is not regulated by SGMA.   

The primary challenge in establishing degraded water quality SMCs is to establish what 
constitutes an impact from GSP projects and actions. The GSA should not set SMCs in a way 
that makes the GSA responsible for natural changes in groundwater quality or groundwater 
degradation caused by others. An additional, but related challenge is being able to assess in the 
future if any degradation to groundwater quality is due to SGMA activities.   

4.8.1 Locally Defined Significant and Unreasonable Conditions 
Locally defined significant and unreasonable conditions were determined based on public 
meetings, and discussions with GSA staff, Advisory Committee members, and GSA Board.  
Note: the current DRAFT description is below and will be reviewed at October 14 Advisory 
Committee meeting: 

Significant and unreasonable water quality conditions occur if Petaluma Valley GSP projects or 
management activities directly cause an increase in the concentration of constituents of concern 
in groundwater or if the GSA fails to enforce other SMC that lead to adverse impacts on 
beneficial users or uses of groundwater. Adverse impacts include diminished supply due to 
water quality impacts, such as non-compliance with drinking water standards or undue costs for 
mitigating negative impacts such as wellhead treatment or well replacement. 

4.8.1.1 Constituents of Concern  
As noted in Section 354.28 (c)(4) of the GSP Regulations, minimum thresholds are based on a 
degradation of groundwater quality, not an improvement of groundwater quality (CCR, 2016). 
Therefore, this GSP is designed to avoid taking any action that may inadvertently move 
groundwater constituents that have already been identified in the Subbasin in such a way that 
the constituents have a significant and unreasonable impact that would not otherwise occur. 
Constituents of concern were identified based on three criteria:  

1. They have an established level of concern such as an MCL or SMCL, or a level that
reduces crop production

2. They have been found in the Subbasin at levels above the level of concern
3. The occurrence of the COC is extensive throughout the Subbasin

Based on the review of groundwater quality in Section 3.2.5 three constituents of concern 
(COCs) were identified that may affect groundwater supply in the Subbasin. The constituents of 
concern include: 

• Arsenic
• Nitrate; and
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• Salinity (measured as total dissolved solids [TDS])
There are other point source contaminants found sporadically in the Subbasin, but these are 
not regional in extent, are monitored through various other regulatory programs, and 
consequently SMC are not established in the GSP. Additionally, while boron is identified as a 
naturally occurring constituent of interest in Section 3.2.5, boron is not routinely sampled 
through existing regulatory monitoring programs.  New or additional water quality constituents 
may be identified as potential COCs applicable to the GSP implementation activities through 
routine consultation and information sharing with other regulatory agencies. The GSA would 
then consider assigning SMC during the five-year GSP updates. 

Future GSP implementation projects or actions that require their own site-specific monitoring 
network would take into consideration any localized constituents of concern and regulatory 
requirements.  

4.8.2 Minimum Thresholds 
Section §354.28(c)(2) of the GSP Regulations states that “The minimum threshold shall be 
based on the number of supply wells, a volume of water, or a location of an isocontour that 
exceeds concentrations of constituents determined by the Agency to be of concern for the 
basin” (CCR, 2016). The GSP Regulations allow three options for setting degraded water quality 
minimum thresholds. In this Subbasin, minimum thresholds are based on a number of supply 
wells that exceed concentrations of constituents determined to be of concern for the Subbasin.  
The currently available supply wells for monitoring constituents of concern that have an MCL or 
SMCL are public supply wells (should domestic wells be incorporated into future monitoring 
programs established by the GSA or other entities, they can also be included in monitoring 
COCs during future GSP updates). If agricultural irrigation wells are monitored in the future, 
they will be used to monitor for constituents of concern that may lead to reduced crop 
production such as salinity and boron. 

4.8.2.1 Existing Water Quality Monitoring Programs and Networks 
The SMC is based on a number of supply wells, and the GSA identified sets of supply wells that 
are currently monitored (or are proposed to be monitored in the future) for various 
groundwater constituents and supply uses such as drinking water and irrigation water. Because 
these supply wells are monitored under different programs and may have different required 
sampling schedules (even under the same program), no one set of constituents will be sampled 
in all wells. The goal is to use existing monitoring programs for supply well water quality 
assessment and not create new water quality monitoring networks that the GSA would be 
responsible for sampling. Initially, it is anticipated that all representative monitoring points 
(RMPs) will come from public water supply wells. The only additional sampling the GSA would 
perform is on a project as-needed basis to specifically identify potential impacts on supply wells 
due to the development of a project related to GSP implementation (such as recharge ponds, 
aquifer storage and recovery, etc.). 

Existing monitoring programs identified in this subbasin include: 
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• Public supply wells regulated by the SWRCB Department of Drinking Water (DDW). This
dataset was obtained from the SWRCB through the GAMA online portal.

Existing and future water quality monitoring programs may be used to help collect data during 
GSP implementation and establish consistency with other programs. Additional information on 
each of the existing monitoring programs is provided in Table 4-8-2. Table 4-8-3 provides 
information on future monitoring networks to be used specifically for monitoring projects and 
management actions for GSP implementation. 

Table 4-8-2. Petaluma Valley Subbasin Monitoring Networks 

Monitoring 
Network 

Responsible 
Party 

Type of 
Wells 

Constituents 
Sampled 

Sampling 
Frequency 

Purpose of 
Network 

DDW Public 
Supply Wells 

Cities and 
small water 
systems 

Public 
Supply 

Subset of 
Title 22 
constituents 

Varies Protect 
drinking water 
beneficials 
users 

Table 4-8-3. Future Monitoring Networks for Project-Specific Monitoring 

Future As-
needed 
Monitoring 
Network 

Responsible 
Party 

Type of 
Wells 

Constituents 
Sampled 

Sampling 
Frequency 

Purpose of 
Network 

Future Project 
Implementation 
Monitoring 
Network 

GSA To be 
determined 
(public and 
private 
wells) 

COCs 
identified as 
part of the 
GSP – and to 
the 
constituents 
as required 
by the 
project 
permitting 

To be 
determined 

Identify water 
quality impacts 
related to site-
specific project 
and action 
implementation 

Each of these well networks are monitored for different purposes and overseen by different 
entities; therefore, sampling frequency and analytical suites vary. Water quality minimum 
thresholds for each well are selected based on which constituents are analyzed in water 
samples per existing programs, summarized in Table 4-8-4. 
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Table 4-8-4. Summary of Constituents Monitored at Each Well Network 

Constituent Public Supply 

Arsenic  

Nitrate  

TDS  

4.8.2.2 Limits and Concentrations for each Constituent of Concern  
Each COC has an associated level of concern for each category of beneficial user. For the 
drinking water supply well category, the limit of concern is represented by the Maximum 
Contaminant Levels (MCL) (or Secondary Maximum Contaminant Level (SMCL), as applicable).   
The San Francisco Bay RWQCB Basin Plan (Basin Plan) designates municipal and agricultural 
water quality management objectives for the Petaluma Valley. The municipal designation aims 
to maintain water quality for public supplies below the California MCL and SMCL drinking water 
standards (RWQRCB, 2019). The agricultural designation aims to maintain water quality for 
irrigation below specific thresholds that may be harmful to certain crops (RWQCB, 2019).  

The basis for establishing minimum thresholds for each constituent of concern in the Subbasin 
are summarized in Table 4-8-5. This table does not identify the number of supply wells that will 
exceed the level of concern, but rather identifies how many additional wells will be allowed to 
exceed the level of concern. Wells that already exceed this limit are not counted against the 
minimum thresholds. 

Table 4-8-5. Groundwater Quality Minimum Thresholds Basis 

Constituent of 
Concern 

Minimum Threshold Based on Number of Wells 

Arsenic Zero additional supply wells that are in the GSP monitoring area shall exceed the arsenic MCL 
of 0.010 mg/L. 

Nitrate Zero additional supply wells that are in the GSP monitoring program shall exceed the nitrate 
measured as nitrogen MCL of 10 mg/L. 

TDS Zero additional supply wells that are in the GSP monitoring program shall exceed the TDS 
recommended SMCL of 500 mg/L. 

Note: While the initial proposal is for zero additional supply wells to exceed the MCLs as a direct 
result of GSP projects and actions, additional options can be considered. 

4.8.2.3 Development of Minimum Thresholds at Supply Wells 
The minimum thresholds for degraded water quality for the supply wells are based on the goal 
of zero additional exceedances in existing wells shown in Table 4-8-5. However, some 
exceedances already exist in those wells, and these exceedances will likely continue into the 
future. The minimum threshold for the number of allowed exceedances is therefore equal to 
this baseline number of exceedances (calculated as the number of public water supply wells 
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with any MCL or SMCL exceedance between 2015 and 2020). Based on the number of public 
supply wells in the existing water quality monitoring network, the number of existing 
exceedances since 2015 for each constituent is tabulated in Table 4-8-6 and the distribution of 
exceedances are shown on Figures 4-8-1 through 4-8-3, along with all of the other public water 
supply wells included in the initial RMP network.  

In addition, exceedances are based on existing wells only. The well networks will be re-assessed 
every 5 years to identify any new wells that should be added to the monitoring networks. 
According to the GSP Regulations, the Minimum Thresholds are based on the same number of 
wells to have exceedances, not necessarily the same wells. An average of water quality samples 
is used for wells that are measured more than once a year.  

If new wells are added to the monitoring network the initial measured concentration will form 
the basis for the minimum threshold, and not the MCL or SMCL. This ensures that the initial 
conditions in these wells are considered, before potential projects and actions are 
implemented.  

If new exceedances of minimum thresholds are observed that are not due to GSP 
implementation, those new levels may be used to modify the minimum threshold accordingly 
to better reflect basin conditions regardless of the GSP implementation actions. 

Table 4-8-6. Minimum Thresholds for Degradation of Groundwater Quality for the Municipal Supply Wells Under 
the Current Monitoring Network  

Constituent of 
Concern 

Regulatory 
Exceedance 

Standard 

Standard 
Units 

Number of 
Sampled Wells 
in Monitoring 

Network 
(2015-2020) 

Total 
Number of 

Exceedances 
(2015-2020) 

Minimum 
Threshold - 

Number of Wells 
Exceeding 
Regulatory 
Standard 

Arsenic 10 ug/L 18 0 0 
Nitrate 10 mg/L 30 0 0 
Total Dissolved 
Solids 

500 mg/L 13 1 1 
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4.8.2.4 Information and Methodology Used to Establish Water Quality Minimum Thresholds 
and Measurable Objectives  
The exceedances shown in Table 4-8-6 were based on a review of recent datasets. The 
information used for establishing the degradation of groundwater quality minimum thresholds 
includes: 

• Historical groundwater quality data from public supply in the Subbasin;
• Federal and State drinking water quality standards;
• Feedback from GSA staff members and Advisory Committee members.

The historical groundwater quality data used to establish groundwater quality minimum 
thresholds are presented in Section 3.2.5. Based on the reviews of historical and current 
groundwater quality data, federal and state drinking water standards, these standards are 
appropriate to define groundwater quality minimum thresholds. 

4.8.2.5 Relationship between Individual Minimum Thresholds and Relationship to Other 
Sustainability Indicators 
Because SGMA does not require projects or actions to improve groundwater quality, there will 
be no direct actions under the GSP associated with the groundwater quality minimum 
thresholds. Therefore, there are no actions that directly influence other sustainability 
indicators. However, preventing migration of poor groundwater quality may limit activities 
needed to achieve minimum thresholds for other sustainability indicators. 

• Chronic lowering of groundwater levels. Groundwater quality minimum thresholds
could influence groundwater elevation minimum thresholds by limiting the types of
water that can be used for recharge to raise groundwater elevations. Water used for
recharge cannot result in exceedances of any of the groundwater quality minimum
thresholds. In addition, a change in groundwater elevations may cause a change in
groundwater flow direction which in turn could cause poor water quality to migrate into
areas of good water quality.

• Change in groundwater storage. Nothing in the groundwater quality minimum
thresholds promotes pumping in excess of the sustainable yield. Therefore, the
groundwater quality minimum thresholds will not result in an exceedance of the
groundwater storage minimum threshold.

• Subsidence. Nothing in the groundwater quality minimum thresholds promotes
additional pumping that could cause subsidence. Therefore, the groundwater quality
minimum thresholds will not result in an exceedance of the subsidence minimum
threshold.

• Depletion of interconnected surface waters. Nothing in the groundwater quality
minimum thresholds promotes additional pumping or lower groundwater elevations
adjacent to interconnected surface waters. Therefore, the groundwater quality
minimum thresholds will not result in a significant or unreasonable depletion of
interconnected surface waters.

Page 40



 
 

PVGSP SMC_WQ 15 v101420 
 

4.8.2.6 Effect of Minimum Thresholds on Neighboring Basins and Subbasins 
The anticipated effect of the degraded groundwater quality minimum thresholds on each of the 
neighboring subbasins is addressed below. 
 
The Petaluma Valley Subbasin has two neighboring subbasins that are categorized as medium 
priority and are also subject to SGMA: the Santa Rosa Plain Subbasin to the north and the 
Sonoma Valley Subbasin to the east. The Petaluma Valley Subbasin is also adjacent to the very 
low priority Wilson Grove Formation Highlands Basin to the northwest and Novato Valley Basin 
to the southwest, both of which are not subject to SGMA.  
 
Because the minimum thresholds in the Petaluma Valley Subbasin are to prevent migration of 
poor-quality water, it is likely that the minimum thresholds will not prevent the Santa Rosa 
Plain and Sonoma Valley Subbasins from achieving and maintaining sustainability. The Petaluma 
Valley GSA will coordinate closely with the neighboring Subbasins as they both set minimum 
thresholds to ensure that the subbasins do not prevent each other from achieving 
sustainability. 

4.8.2.7 Effect on Beneficial Uses and Users 
Agricultural land uses and users. The degradation of groundwater quality minimum thresholds 
generally provides positive benefits to the Subbasin’s agricultural water users. Preventing 
additional agricultural supply wells from exceeding levels that could reduce crop production 
ensures that a supply of usable groundwater will exist for beneficial agricultural use. 
 
Urban land uses and users. The degradation of groundwater quality minimum thresholds 
generally provides positive benefits to the Subbasin’s urban water users. Preventing 
constituents of concern in additional drinking water supply wells from exceeding MCLs or 
SMCLs ensures an adequate supply of groundwater for municipal supplies. 
 
Domestic land uses and users. The degradation of groundwater quality minimum thresholds 
generally provides positive benefits to the Subbasin’s domestic water users. Preventing 
constituents of concern in additional drinking water supply wells from exceeding MCLs or 
SMCLs ensures an adequate supply of groundwater for domestic supplies. In addition, 
monitoring will be conducted on an as-needed basis as projects are implemented, to avoid 
impacting domestic users of groundwater.  
 
Ecological land uses and users. Although the groundwater quality minimum thresholds do not 
directly benefit ecological uses, it can be inferred that the degradation of groundwater quality 
minimum thresholds provide generally positive benefits to the Subbasin’s ecological water 
uses. Preventing constituents of concern from migrating will prevent unwanted contaminants 
from impacting ecological groundwater uses. 
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4.8.2.8 Relation to State, Federal, or Local Standards 
The degradation of groundwater quality minimum thresholds specifically incorporates State 
and Federal standards for drinking water. 

4.8.2.9 Method for Quantitative Measurement of Minimum Thresholds 
Degradation of groundwater quality minimum thresholds will initially be directly measured in 
periodic samples collected from public drinking water supply wells.  If any other routine 
monitoring of supply wells is initiated in the Subbasin at a later date, these wells will also be 
considered for inclusion in the water quality monitoring network. The data review will focus on 
exceedances of minimum thresholds, or MCLs and SMCLs for the COCs identified for this GSP. 
However, if during review of the water quality data additional constituents appear to exceed 
MCLs and SMCLs, minimum thresholds and measurable objectives will be considered for these 
additional constituents. 

4.8.3 Measurable Objectives 
The measurable objectives for degradation of groundwater quality represent target 
groundwater quality distributions in the Subbasin. SGMA does not mandate the improvement 
of groundwater quality. Therefore, the GSA has set the measurable objectives identical to the 
minimum thresholds, as defined in Table 4-8-4, Table 4-8-5, and Table 4-8-6. 

4.8.3.1 Method for Setting Measurable Objectives 
As described above, measurable objectives are set to be identical to the minimum thresholds 
and therefore follow the same method as detailed in Section 4.8.2.9. 

4.8.3.2 Interim Milestones 
Interim milestones show how the GSA anticipates the Subbasin will gradually move from 
current conditions to meeting the measurable objectives over the next 20 years of 
implementation. Interim milestones are set for each 5-year interval following GSP adoption.  
The measurable objectives for degradation of groundwater quality are set at current 
conditions; there is no anticipated degradation of groundwater quality during GSP 
implementation that results from the implementation of projects and actions as described in 
Section XX. Therefore, the expected interim milestones are identical to current conditions.  
If, during GSP implementation, specific projects are implemented to help with improving other 
sustainability indicators, a water quality monitoring network will be installed and/or identified 
to ensure water quality is not degraded through these project implementations.  

4.8.4 Undesirable Results 

4.8.4.1 Criteria for Defining Undesirable Results  
By regulation, the degradation of groundwater quality undesirable result is a quantitative 
combination of groundwater quality minimum threshold exceedances. For the Subbasin, any 
groundwater quality degradation is unacceptable as a direct result of GSP implementation. 
Some groundwater quality changes are expected to occur independent of SGMA activities; 
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because these changes are not related to SGMA activities they do not constitute an undesirable 
result. Therefore, the degradation of groundwater quality undesirable result is: 
Note: Please refer to companion for the Water Quality SMC in the October 14 Advisory 
Committee meeting packet to review and consider options for establishing undesirable results. 

4.8.4.2 Potential Causes of Undesirable Results  
Conditions that may lead to an undesirable result include the following: 

• Required Changes to Subbasin Pumping. If the location and rates of groundwater
pumping change as a result of projects implemented under the GSP, these changes
could alter hydraulic gradients and associated flow directions, and cause movement of
one of the COCs towards a supply well at concentrations that exceed relevant standards.

• Groundwater Recharge. Active recharge of imported water or captured runoff could
modify groundwater gradients and move one of the COCs towards a supply well in
concentrations that exceed relevant limits.

• Recharge of Poor-Quality Water. Recharging the Subbasin with water that exceeds an
MCL, SMCL, or level that reduces crop production will lead to an undesirable result.

4.8.4.3 Effects on Beneficial Users and Land Use 
The undesirable result for degradation of groundwater quality is avoiding groundwater 
degradation due to actions directly resulting from GSP implementation. Therefore, the 
undesirable result will not impact the use of groundwater and will not have a negative effect on 
the beneficial users and uses of groundwater. This undesirable result, however, only applies to 
groundwater quality changes directly caused by projects or management actions implemented 
as part of this GSP. This undesirable result does not apply to groundwater quality changes that 
occur due to other causes. 

4.8.5 References 
California Department of Water Resources, 2017. Sustainable Management Criteria Best 

Management Practices. https://water.ca.gov/-/media/DWR-Website/Web-
Pages/Programs/Groundwater-Management/Sustainable-Groundwater-
Management/Best-Management-Practices-and-Guidance-Documents/Files/BMP-6-
Sustainable-Management-Criteria-DRAFT.pdf 

San Francisco Bay Regional Water Quality Control Board (RWQCB), 2019. Water Quality Control 
Plan for the San Francisco Bay Region. November. 
https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/
basinplan/web/docs/ADA_compliant/BP_all_chapters.pdf 
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Sustainable Management Criteria:  
Degraded Water Quality

What we will cover today:
 Feedback received since last AC meeting
 Recap of Key Points on Water Quality SMC 
 Development of Sustainable Management Criteria

Minimum Thresholds
Measurable Objectives
Undesirable Results

 Developing the GSP Water Quality SMC Section
 Questions and discussion
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Degraded Water Quality Concepts 
- Feedback Received

1. Define level of groundwater quality management and coordination
 Propose “do no harm” approach – agreed

2. Determine type of metric to use
 Propose “number of affected supply wells” - agreed

3. Determine and identify beneficial users
 Are drinking water users and agricultural users appropriate? Yes; 

comment about domestic landscape irrigation – similar to ag

4. Define Constituents of Concern (COC) for identified beneficial 
users
 Proposed As, Boron, N, salts; Yes

10/14/2020 PETALUMAVALLEYGROUNDWATER.ORG 2
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Degraded Water Quality Concepts 
- Feedback Received (cont.)
5. Determine the limits and concentrations for each COC and category of 
beneficial user
 Propose using MCLs, SMCLs and crop toxicity thresholds; Yes

6. Identify existing water quality monitoring programs that can be 
used for setting SMCs
 DDW public supply wells
 Future project implementation monitoring network wells (e.g. domestic 

wells)

7. Significant and Unreasonable Statement – will review in a few slides

10/14/2020 PETALUMAVALLEYGROUNDWATER.ORG 3
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Degraded Water Quality
– Recap of Key Points to Develop SMC

 Level of groundwater quality management and coordination is established 
as a “do no harm” approach

 Metric used to develop SMC is “number of affected supply wells” that are 
currently being monitored; these are effectively the Representative Monitoring 
Points for degraded water quality SMC

 Water quality requirements related to GSA’s activities are two-fold:
 Defining a representative network for SMC development and long-term 

sustainability monitoring
 Recharge and other project-specific monitoring to comply with CEQA and 

other programs, is not addressed with SMC

10/14/2020 4PETALUMAVALLEYGROUNDWATER.ORG
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Degraded Water Quality
– Recap of Key Points to Develop SMC

Constituents of concern were identified based on 3 proposed criteria: 
 They have an established level of concern such as an MCL, SMCL, or water quality 

objective
 They have been found in the Subbasin at concentration above level of concern
 Have been found in multiple areas of the Subbasin 

 Identified Constituents of Concern (COC) for drinking water and agricultural 
beneficial users:
 Arsenic
 Nitrate
 Salinity (measured as TDS)

Note: other COCs would be monitored for project-specific assessments

10/14/2020 5PETALUMAVALLEYGROUNDWATER.ORG

Page 48



Degraded Water Quality
– Recap of Key Points to Develop SMC

 Limits and concentrations for each COC are established as the 
applicable MCLs, SMCLs, and WQOs for each COC

 Existing water quality monitoring programs that can be used for setting 
SMCs are:
 DDW public supply wells

 Future project implementation monitoring network wells will be 
established on as-needed basis and are not part of the SMC.

10/14/2020 6PETALUMAVALLEYGROUNDWATER.ORG
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Degraded Water Quality
– Developing SMC

Develop Significant & Unreasonable Statement – Review and provide feedback

Proposed Draft Statement:
 Significant and unreasonable water quality conditions occur if Petaluma 

Valley GSP projects or management activities directly cause an increase in 
the concentration of constituents of concern in groundwater or if the GSA 
fails to enforce other SMC that lead to adverse impacts on beneficial users 
or uses of groundwater. Adverse impacts include diminished supply due to 
water quality impacts, such as non-compliance with drinking water 
standards or undue costs for mitigating negative impacts such as 
wellhead treatment or well replacement.

10/14/2020 7PETALUMAVALLEYGROUNDWATER.ORG
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Developing Minimum Thresholds and 
Measurable Objectives
 Section §354.28(c)(2) of the Regulations states that “The minimum threshold shall be 
based on the number of supply wells, a volume of water, or a location of an isocontour
that exceeds concentrations of constituents determined by the Agency to be of concern 
for the basin.”
 In the Petaluma Valley Subbasin, minimum thresholds are based on a number of supply 
wells with COCs that exceed concentration limits of concern for the basin. 
 The currently available well network consists of the public supply wells that are sampled 
for each of the COCs.
 If agricultural irrigation wells are monitored in the future, the definition of supply wells 
for constituents of concern that may lead to reduced crop production are agricultural 
irrigation supply wells.
 Should a domestic monitoring well network be established in the future, it will be 
incorporated.

10/14/2020 PETALUMAVALLEYGROUNDWATER.ORG 8
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Developing Minimum Thresholds and 
Measurable Objectives (cont.)
 Minimum thresholds are based on a degradation of groundwater quality, not 
an improvement of groundwater quality. Therefore, this GSP is designed to 
avoid taking any action that may inadvertently move groundwater constituents 
that have already been identified in the Subbasin in such a way that the 
constituents have a significant and unreasonable impact that would not 
otherwise occur. 

 The measurable objectives for degradation of groundwater quality represent 
target groundwater quality distributions in the Subbasin. SGMA does not 
mandate the improvement of groundwater quality. Therefore, staff propose to 
set the measurable objectives identical to the minimum thresholds.

10/14/2020 9PETALUMAVALLEYGROUNDWATER.ORG
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Groundwater Quality Minimum 
Thresholds Basis

Constituent of 
Concern

Minimum Threshold Based on Number of Supply Wells

Arsenic
Zero additional supply wells that are in the GSP monitoring area shall exceed the 
arsenic MCL of 0.010 mg/L.

Nitrate
Zero additional supply wells that are in the GSP monitoring program shall exceed the 
nitrate measured as nitrogen MCL of 10 mg/L.

TDS
Zero additional supply wells that are in the GSP monitoring program shall exceed the 
TDS recommended SMCL of 500 mg/L.

10/14/2020 10

Options to discuss later: is Zero the appropriate number, would GSA be more comfortable with 1 or 2 
additional exceedances (for actions that are related to GSP implementation)?
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How do we determine the “number of 
supply wells”?

MT defined for each COC using the following steps:

1. Identify public supply wells with publicly available data (DDW wells)

2. Review water quality data for COCs from 2015 (SGMA baseline) to current (2020)
 The intent is not to look at potential issues that occurred in the Subbasin prior to 2015

3. Identify wells that have COCs exceeding regulatory standards (e.g. MCL, SMCLs, WQOs) 

4. The number of wells above the MCL/SMCL/WQO is considered the Minimum Threshold 
for that COC
 The goal is for no worsening of current conditions of COCs
 Caveat is WQ exceedance has to be a condition that is due to GSA’s actions…(will need to develop a brief 

framework on how the GSA will check that)

10/14/2020 11PETALUMAVALLEYGROUNDWATER.ORG
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Distribution of Baseline COC Exceedances
Arsenic Nitrate TDS
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Number of Affected Supply Wells for 
each COC in Petaluma Valley Subbasin 

10/14/2020 13PETALUMAVALLEYGROUNDWATER.ORG

Constituent of 
Concern

Regulatory 
Standard 

(MCL
SMCL
WQO)

Standard 
Units

Number of 
Sampled Wells 
in Monitoring 

Network (2015-
2020)

Total 
Number of 

Exceedances 
(2015-2020)

Minimum Threshold -
Number of Wells 

Exceeding Regulatory 
Standard

Arsenic 10 ug/L 18 0 0
Nitrate 10 mg/L 30 0 0
Total Dissolved 
Solids

500 mg/L 13 1 1
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Defining Undesirable Results
By regulation, the degradation of groundwater quality undesirable 
result is a quantitative combination of groundwater quality minimum 
threshold exceedances. 

For the Subbasin, any groundwater quality degradation is 
unacceptable as a direct result of GSP implementation. Some 
groundwater quality changes are expected to occur independent of 
SGMA activities; because these changes are not related to SGMA 
activities they do not constitute an undesirable result.  

10/14/2020 14PETALUMAVALLEYGROUNDWATER.ORG

Page 57



Defining Undesirable Results - Options
Proposed degradation of groundwater quality undesirable result options:

1. An undesirable result occurs if, during any one year, a single groundwater quality minimum 
threshold is exceeded when computing annual averages at each well, as a direct result of 
projects or management actions taken as part of GSP implementation.

2. An undesirable result occurs if, during two consecutive years, a single groundwater quality 
minimum threshold is exceeded when computing annual averages at the same well, as a 
direct result of projects or management actions taken as part of GSP implementation.

3. An undesirable result occurs if, during any one year, more than 1 out of 4 groundwater 
quality minimum thresholds are exceeded when computing annual averages at each well, 
as a direct result of projects or management actions taken as part of GSP implementation.

10/14/2020 15

Reminder: the Minimum Threshold is the number of wells that already exceeded the MCL as of 
2015, for each COC – so there is 1 Minimum Threshold per COC (or 4 total, for this Subbasin).
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Combining Minimum Thresholds and 
Undesirable Results – Option 1

An undesirable result occurs if, during any one year, a single groundwater quality 
minimum threshold is exceeded when computing annual averages at each well, as a 
direct result of projects or management actions taken as part of GSP implementation.

During 1 monitoring year:

1 additional well exceeds MCL for As, AND this is attributed to GSP Undesirable result

OR 1 additional well exceeds MCL for N, AND this is attributed to GSP Undesirable result

OR 1 additional well exceeds SMCL for TDS, AND this is attributed to GSP Undesirable result

10/14/2020 16PETALUMAVALLEYGROUNDWATER.ORG

Arsenic MT = 8

Nitrate MT= 1 

TDS MT = 1
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Combining Minimum Thresholds and 
Undesirable Results – Option 2

An undesirable result occurs if, during two consecutive years, a single groundwater quality 
minimum threshold is exceeded when computing annual averages at the same well, as a 
direct result of projects or management actions taken as part of GSP implementation.

1 additional well exceeds MCL for As, two years in a row,
AND this is attributed to GSP

Undesirable result

OR 1 additional well exceeds MCL for N, two years in a row, 
AND this is attributed to GSP

Undesirable result

OR 1 additional well exceeds SMCL for TDS, two years in a row, Undesirable result
AND this is attributed to GSP

10/14/2020 17PETALUMAVALLEYGROUNDWATER.ORG

TDS MT =1

Nitrate MT= 1 

Arsenic MT = 8 

Page 60



Decision Tree for Understanding 
Undesirable Results Options 

10/14/2020 18

Option 1

During first year, is MT for 
either As, N, or TDS 
exceeded at any one well?

YES

Is the exceedance attributed to GSP?

YES

Undesirable Result

NO

Not an Undesirable Result

Option 2

During first year, is MT for either As, 
N, or TDS exceeded at any one well?

YES
During subsequent year, is MT for 
either As, N, or TDS exceeded at 
same well as previous year?

YES
Is the exceedance attributed to GSP?

YES

Undesirable Result

NO

Not an Undesirable Result

NO

NO

NO

PETALUMAVALLEYGROUNDWATER.ORG
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Combining Minimum Thresholds and 
Undesirable Results – Option 3

10/14/2020 19

An undesirable result occurs if, during any one year, more than 1 out of 4 groundwater quality 
minimum thresholds are exceeded when computing annual averages at each well, as a direct 
result of projects or management actions taken as part of GSP implementation.

COC Example 1 Example 2 Example 3 Example 4 Example 5

Arsenic exceeded not exceeded not exceeded exceeded exceeded

Nitrate not exceeded exceeded not exceeded exceeded exceeded

TDS not exceeded not exceeded exceeded not exceeded exceeded

Undesirable 
result?

NO NO NO YES YES

IF exceedances can be attributed to GSP projects and actions

PETALUMAVALLEYGROUNDWATER.ORG

Page 62



Degraded Water Quality SMC 
– GSP Section Outline
Locally Defined Significant and Unreasonable Conditions

Minimum thresholds
Brief background/recap of basin conditions/challenges
Information and Methodology Used to Establish Minimum Thresholds
Relationship Between Individual Minimum Thresholds and Relationship to Other Sustainability Indicators
Effect of Minimum Thresholds on Neighboring Basins and Subbasins
Effect on Beneficial Uses and Users
Relation to State, Federal, or Local Standards
Method for Quantitative Measurement of Minimum Thresholds

Measurable Objectives
Method for Setting Measurable Objectives 
Interim Milestones

Undesirable Results
Criteria for Defining Undesirable Results
Potential Causes of Undesirable Results
Effects of Beneficial Users and Land Use

10/14/2020 PETALUMAVALLEYGROUNDWATER.ORG 20
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Questions and discussion
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