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Advisory Committee Meeting
MARCH 10,  2021
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Today’s Objective and Next Steps

Today’s Objective: 
• Review, discuss and recommend preliminary Minimum Thresholds (MTs) and Measurable 

Objectives (MOs) for Chronic Lowering of Groundwater Levels.  
• Recommend at least 2 options for defining Undesirable Results for Board consideration.

Next Steps:
1. Bring complete proposal to Board for possible direction at March 25 Board meeting
2. Integrate all Sustainability Indicators and evaluate with future projections
3. Evaluate need, feasibility, and cost of Projects and Actions
4. Revise SMCs as appropriate



Advisory Committee Input: Main Themes reflected in 
Today’s Preliminary SMCs

1. Strive for no net decrease in groundwater levels in comparison 
with historical conditions while accounting for future droughts 
and climate variability

2. Protect all beneficial users from potential impacts of declining  
groundwater levels. 
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Adaptive Management: Recommendations to Improve/Refine SMC

• Continue to refine information on depths of nearby water wells from well log database 
and information obtained through future well registration program implementation

• Improve mapping and correlation of well depth data with stratigraphic data.

• Assess and develop plans to fill data gaps in monitoring networks through targeted 
additional dedicated monitoring wells and suitable volunteered private wells based on:
o hydrogeologic properties and geologic features
o areas of boundary inflows and outflows
o distribution of pumping
o location of sensitive beneficial users (eg, shallow well owners, ecosystems)
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Preliminary Minimum Thresholds 
and Measurable Objectives
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Apply Methodologies for Preliminary SMCs for Each Observed Pattern

1. For wells with stable groundwater-level trends, maintain 
groundwater levels within or near historical conditions while 
accounting for future droughts and climate variability.

2. For wells with historical declining trends, stabilize and reverse the 
declining trends.

Recommended methodology also incorporates protections for 
existing water supply wells (all well types greater than 40 feet in 
depth).

MT/MOs for wells with 
limited historical data may 
need to be extrapolated from 
nearby monitoring wells or 
evaluated using model
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Advisory Committee Input on MO/MT Methodology at and Following 
February AC Meeting (Staff responses in italics)

1. Some AC members felt that for declining wells where no well impacts are estimated to be imminent, a 
drought buffer could be added to allow time to develop projects/actions.
• This has been incorporated into our preliminary MT calculations.

2. Question regarding use and construction of future RMPs with differing well depths given that for our 
initial GSP we are defining only a single principal aquifer.
• This is a data gap area which future improvements to our monitoring network and hydrogeologic 

data from the planned multilevel wells and other mapping will help refine and determine whether 
future GSP updates should reconsider the principal aquifer definition for the basin.  Basing our 
preliminary SMC on historical data specific to each RMP (rather than a contoured surface elevation) 
allows for use of wells with differing depths.  

3. Should wells with declining trends be included in initial RMP network (eg, well PET0042)?
• Staff recommends including these in initial RMP network (no data qualifier notes are included in the 

dataset) while continuing to investigate whether they represent very localized or more aerially 
extensive declines.
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Updates since February Advisory Committee Meeting

1. Developed initial preliminary MTs/MOs for RMPs with sufficient historical records
• Applied methodology presented at February AC meeting
• Incorporated “4-year drought” assumption into MT calculation for wells with stable 

trends and wells with declining trends where current groundwater levels are not 
approaching supply well impact metric

1. Began processing projected groundwater levels at RMP locations



Initial Representative 
Monitoring Point Network

• 12 existing monitoring wells 
initially recommended as 
potential RMPs

• 4 proposed multi-level 
monitoring wells (Prop 68 
funded – planned installation 
in 2021) would be additional 
RMPs

• Total of 16 total initial RMPs
• Preliminary data gap areas 

also identified
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Wells with Relatively Stable Historical Groundwater-Levels

Measurable Objective Approach

Maintain within historical observed 
ranges.

Preliminary metric - Historical median 
spring groundwater elevation

Minimum Threshold Approach

Maintain near historical observed 
ranges while accounting for future 
droughts and climate variability.

Preliminary metric - Historical low 
elevation minus four-year drought. 

*Utilize either observed historical 
records (where available) or future 
projected conditions for 4-year drought 
assumption
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Wells with Declining Trends
Measurable Objective Approach

Recover groundwater-levels to historical 
groundwater elevations prior to declining 
trend.

Preliminary metric - Historical (1975-2005) 
median groundwater elevation 

Minimum Threshold Approach

Maintain above historical low elevations 
while accounting for droughts/climate 
variability and protect at least 95% of 
nearby water supply wells.

Preliminary metric - Shallower (more 
protective) of historical low elevations 
minus 4-year drought or above the 95th

percentile of nearby water supply well 
depths
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Wells with Declining Trends

Measurable Objective Approach

Recover groundwater-levels to historical 
groundwater elevations prior to declining 
trend.

Preliminary metric - Historical (1990 -
2017) median groundwater elevation 

Minimum Threshold Approach

Maintain above historical low elevations 
while accounting for droughts/climate 
variability and protect at least 95% of 
nearby water supply wells.

Preliminary metric - Shallower (more 
protective) of historical low elevations 
minus 4-year drought or above the 95th

percentile of nearby water supply well 
depths
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Ongoing Development of Initial MT/MOs for Wells with Limited Historical 
Records 

• Development of initial MTs/MOs in progress for proposed RMPs with limited or no 
historical record

• Setting initial MTs/MOs based on:
o well depth metrics;
o extrapolated trends from nearby wells with historical data and estimated hydraulic 

gradients; and
o simulated groundwater-levels
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Undesirable Result Options



Undesirable Results (Unacceptable Basin Condition)
•A quantitative description of the combination of 
minimum threshold exceedances that cause 
significant and unreasonable effects in the basin

•Undesirable Results do not occur until 2042

• SMC can be revised until 2042 based on new 
data/information and projects/actions

•Undesirable result determination can be used to 
help balance relative degree of protections 
afforded by MTs

•By definition, undesirable results are not just 
drought-related but chronic and are not just local 
but basinwide.  The distinction between drought 
and chronic declines may not be clear when 
declines are occurring, particularly during drought 
when it is not known whether subsequent years will 
bring recovery.
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Chronic lowering of groundwater levels indicating a 
significant and unreasonable depletion of supply if 
continued over the planning and implementation  
horizon.

Overdraft during a period of drought is not sufficient to 
establish a chronic lowering of groundwater levels if 
extractions and groundwater recharge are managed as 
necessary to ensure that reductions in groundwater 
levels or storage during a period of drought are offset 
by increases in groundwater levels or storage during 
other periods.

SMC BMP definition of Undesirable Results for
Chronic Lowering of Groundwater Levels
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General Advisory Committee feedback on UR Options

• Support from many members at Feb AC meeting for incorporating both percent and 
multiple-year exceedances to UR

• Lots of interest in conditioning UR based on non-drought years

• Questions regarding whether steps could be taken to investigate MT exceedances 
which may not reach UR thresholds
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Proposed Investigation of Minimum Threshold Exceedances

If an MT is exceeded at a single RMP that does not trigger an undesirable result (i.e., if 
percentage or consecutive year criteria is applied to undesirable result):

o Review available data from full monitoring network (i.e., non-RMP monitoring wells) to 
assess potential scale of areas exhibiting declines

o Assess whether exceedance is climate-related
o Review of any known or potential changes in groundwater pumping patterns (eg, new 

wells brought on-line, changes in land/water use, etc.)
o Consider whether additional RMPs are needed
o Information-sharing with nearby well owners as appropriate
o Consider planning or implementing projects/actions, as appropriate (eg, begin with 

lower cost and/or voluntary projects/actions)
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Relative Impact Assessment of Undesirable Result Options

Base UR determinations only on “non-drought” years?

Undesirable Result Option

Relative Level of Future 
Staff work and/or Potential 
Financial Impacts to Land 

Uses and Property Interests

Potential Impacts to 
Existing and Future 

Beneficial Uses 
and/or Potential 

Impacts to 
Neighboring Basins

1. 15% of RMPs exceed MT for 2 consecutive years
Higher Lower

2. 25% of RMPs exceed MT for 2 consecutive years

Medium Medium

3. 25% of RMPs exceed MT for 3 consecutive years Lower Higher
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Undesirable Result Options for Consideration
Goal is to provide at least 2 options for the GSA Board to consider for determining Undesirable 
Results:

More protective/less flexible
1. 15% of RMPs (2 wells) exceed MT for 2 consecutive years
2. 25% of RMPs (4 wells) exceed MT for 2 consecutive years
3. 25% of RMPs (4 wells) exceed MT for 3 consecutive years
4. Other ideas? Less protective/more flexible

Requested AC Input:
• Is there an option you prefer?
• Are there other alternate options or modifications to these options you’d like the AC/Board to 

consider?
• Are there any options you can’t live with?
• Should the UR determinations be based only on “non-drought” years?

PETALUMAVALLEYGROUNDWATER.ORG
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Additional Information on 
Methodology/Extra Slides
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Measurement Methodology/Frequency
• Available groundwater-level data, including historical data used for calculation of preliminary MTs/MOs, 

includes a variety of measurement frequencies ranging from hourly to semi-annually 
• Historical and current measurement frequency for the 12 existing wells within proposed future RMP 

monitoring program:
o 2 measured sub-daily
o 4 measured monthly
o 6 measured semi-annually

• Goal will be to increase frequency to at least monthly for all proposed RMPs during GSP implementation and 
utilize pressure transducers where feasible
o High-frequency data from pressure transducers provides a higher level of quality control, as potential 

short-term or residual pumping influences can be identified and flagged

For reporting seasonal highs and lows for comparison with future MT/MO compliance, all sub-daily 
measurements will be reported as monthly averages
• Better aligns with measurement frequency within historical datasets used to calculate MTs/MOs
• Provides more consistent set of measurements for all RMPs
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Well Depth Metric

• Well depth information obtained from Sonoma Water’s Water Well Database (sourced from 
DWR’s Online System for Well Completion Reports [OSWCR], Permit Sonoma, and the 
USGS)

• Depths of pumps is not something that is reported by well owners or well drillers and can 
be changed during well maintenance.  

• To help account for this uncertainty and other substantial uncertainties associated the well 
construction datasets, we have taken a conservative approach of protections for 95% of 
water wells within vicinity of each RMP
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Water Supply Well Depth Distribution

• 850 water supply wells with depth information 
within Basin (1,625 within entire watershed area)
o <100 feet deep (114 wells)
o 100 to 200 feet (223 wells)
o 200 to 350 feet (344 wells)
o 350 to 500 feet (106 wells)
o >500 feet (63 wells)

• Shallow wells generally grouped in northern 
portions of basin (Penngrove area) and northeast of 
basin (Wilson Grove basin)

• Deeper wells generally grouped beneath City, hills 
along eastern portions of basin and southern basin
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Measurable Objective for Declining Areas 

• Because our approach for developing the SMC for RMPs with declining groundwater 
level trends is to stabilize and reverse the declining trends, our initial measurable 
objective (i.e., “aspirational goal” that provides buffer against future droughts) should 
be above current groundwater levels.  

• Base preliminary MO on mean spring historical groundwater-levels prior to onset of 
declining trends.

• The technical and financial feasibility of achieving this preliminary MO will be 
evaluated using projects and management action scenarios with the 50-year climate 
projection and can be modified as appropriate after this analysis is complete later this 
spring.
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Previous Advisory Committee Input on SMC
• Groundwater level decline/recovery response time is important during droughts or when 

surface water is unavailable: although water levels may drop quickly when pumping is 
occurring, it could also rebound quickly

• The timestep for minimum threshold exceedance may be different for different uses: a 
decline in agricultural areas may take a significant amount of time; urban declines can 
happen much more quickly when water supply wells are in use

• Minimum threshold exceedance is closely tied to what remediation steps may be taken
• Wells should be checked for problems such as blocked screens before implementing 

remediation measures if a minimum threshold is exceeded.  

• Additional metric: is there enough water in wells/are groundwater levels high enough for 
all beneficial uses?
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