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Definitions 

California Water Code 
Sec. 10721 

Unless the context otherwise requires, the following definitions govern the construction of this part: 

(a) Adjudication action means an action filed in the superior or federal district court to determine the 
rights to extract groundwater from a basin or store water within a basin, including, but not limited to, actions 
to quiet title respecting rights to extract or store groundwater or an action brought to impose a physical 
solution on a basin. 

(b) Basin means a groundwater basin or subbasin identified and defined in Bulletin 118 or as modified 
pursuant to Chapter 3 (commencing with Section 10722). 

(c) Bulletin 118 means the department’s report entitled California’s Groundwater: Bulletin 118 updated 
in 2003, as it may be subsequently updated or revised in accordance with Section 12924. 

(d) Coordination agreement means a legal agreement adopted between two or more groundwater 
sustainability agencies that provides the basis for coordinating multiple agencies or groundwater 
sustainability plans within a basin pursuant to this part. 

(e) De minimis extractor means a person who extracts, for domestic purposes, two acre- feet or less per 
year. 

(f) Governing body means the legislative body of a groundwater sustainability agency. 

(g) Groundwater means water beneath the surface of the earth within the zone below the water table in 
which the soil is completely saturated with water, but does not include water that flows in known and 
definite channels. 

(h) Groundwater extraction facility means a device or method for extracting groundwater from within a 
basin. 

(i) Groundwater recharge or recharge means the augmentation of groundwater, by natural or artificial 
means. 

(j) Groundwater sustainability agency means one or more local agencies that implement the provisions 
of this part. For purposes of imposing fees pursuant to Chapter 8 (commencing with Section 10730) or 
taking action to enforce a groundwater sustainability plan, groundwater sustainability agency also means 
each local agency comprising the groundwater sustainability agency if the plan authorizes separate agency 
action. 

(k) Groundwater sustainability plan or plan means a plan of a groundwater sustainability agency 
proposed or adopted pursuant to this part. 

(l) Groundwater sustainability program means a coordinated and ongoing activity undertaken to benefit 
a basin, pursuant to a groundwater sustainability plan. 

(m) In-lieu use means the use of surface water by persons that could otherwise extract groundwater in 
order to leave groundwater in the basin. 
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(n) Local agency means a local public agency that has water supply, water management, or land use 
responsibilities within a groundwater basin. 

(o) Operator means a person operating a groundwater extraction facility. The owner of a groundwater 
extraction facility shall be conclusively presumed to be the operator unless a satisfactory showing is made to 
the governing body of the groundwater sustainability agency that the groundwater extraction facility actually 
is operated by some other person. 

(p) Owner means a person owning a groundwater extraction facility or an interest in a groundwater 
extraction facility other than a lien to secure the payment of a debt or other obligation. 

(q) Personal information has the same meaning as defined in Section 1798.3 of the Civil Code. 

(r) Planning and implementation horizon means a 50-year time period over which a groundwater 
sustainability agency determines that plans and measures will be implemented in a basin to ensure that the 
basin is operated within its sustainable yield. 

(s) Public water system has the same meaning as defined in Section 116275 of the Health and Safety 
Code. 

(t) Recharge area means the area that supplies water to an aquifer in a groundwater basin. 

(u) Sustainability goal means the existence and implementation of one or more groundwater 
sustainability plans that achieve sustainable groundwater management by identifying and causing the 
implementation of measures targeted to ensure that the applicable basin is operated within its sustainable 
yield. 

(v) Sustainable groundwater management means the management and use of groundwater in a 
manner that can be maintained during the planning and implementation horizon without causing 
undesirable results. 

(w) Sustainable yield means the maximum quantity of water, calculated over a base period 
representative of long-term conditions in the basin and including any temporary surplus that can be 
withdrawn annually from a groundwater supply without causing an undesirable result. 

(x) Undesirable result means one or more of the following effects caused by groundwater conditions 
occurring throughout the basin: 

(1) 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. 

(2) Significant and unreasonable reduction of groundwater storage. 

(3) Significant and unreasonable seawater intrusion. 

(4) Significant and unreasonable degraded water quality, including the migration of contaminant 
plumes that impair water supplies. 
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(5) Significant and unreasonable land subsidence that substantially interferes with surface land 
uses. 

(6) Depletions of interconnected surface water that have significant and unreasonable adverse 
impacts on beneficial uses of the surface water. 

(y) Water budget means an accounting of the total groundwater and surface water entering and leaving 
a basin including the changes in the amount of water stored. 

(z) Watermaster means a watermaster appointed by a court or pursuant to other law.  

(aa) Water year means the period from October 1 through the following September 30, inclusive. 

(ab) Wellhead protection area means the surface and subsurface area surrounding a water well or well 
field that supplies a public water system through which contaminants are reasonably likely to migrate toward 
the water well or well field. 

Official California Code of Regulations (CCR) 
Title 23. Waters 
Division 2. Department of Water Resources  
Chapter 1.5. Groundwater Management  
Subchapter 2. Groundwater Sustainability Plans  
Article 2. Definitions 
23 CCR § 351 
§ 351. Definitions. 

The definitions in the Sustainable Groundwater Management Act, Bulletin 118, and Subchapter 1 of this 
Chapter, shall apply to these regulations. In the event of conflicting definitions, the definitions in the Act 
govern the meanings in this Subchapter. In addition, the following terms used in this Subchapter have the 
following meanings: 

(a) “Agency” refers to a groundwater sustainability agency as defined in the Act. 

(b) “Agricultural water management plan” refers to a plan adopted pursuant to the Agricultural Water 
Management Planning Act as described in Part 2.8 of Division 6 of the Water Code, commencing with 
Section 10800 et seq. 

(c) “Alternative” refers to an alternative to a Plan described in Water Code Section 10733.6. 

(d) “Annual report” refers to the report required by Water Code Section 10728. 

(e) “Baseline” or “baseline conditions” refer to historic information used to project future conditions for 
hydrology, water demand, and availability of surface water and to evaluate potential sustainable 
management practices of a basin. 

(f) “Basin” means a groundwater basin or subbasin identified and defined in Bulletin 118 or as 
modified pursuant to Water Code 10722 et seq. 

(g) “Basin setting” refers to the information about the physical setting, characteristics, and current 
conditions of the basin as described by the Agency in the hydrogeologic conceptual model, the groundwater 
conditions, and the water budget, pursuant to Subarticle 2 of Article 5. 
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(h) “Best available science” refers to the use of sufficient and credible information and data, specific to 
the decision being made and the time frame available for making that decision, that is consistent with 
scientific and engineering professional standards of practice. 

(i) “Best management practice” refers to a practice, or combination of practices, that are designed to 
achieve sustainable groundwater management and have been determined to be technologically and 
economically effective, practicable, and based on best available science. 

(j) “Board” refers to the State Water Resources Control Board. 

(k) “CASGEM” refers to the California Statewide Groundwater Elevation Monitoring Program developed 
by the Department pursuant to Water Code Section 10920 et seq., or as amended. 

(l) “Data gap” refers to a lack of information that significantly affects the understanding of the basin 
setting or evaluation of the efficacy of Plan implementation, and could limit the ability to assess whether a 
basin is being sustainably managed. 

(m) “Groundwater dependent ecosystem” refers to ecological communities or species that depend on 
groundwater emerging from aquifers or on groundwater occurring near the ground surface. 

(n) “Groundwater flow” refers to the volume and direction of groundwater movement into, out of, or 
throughout a basin. 

(o) “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. 

(p) “Interested parties” refers to persons and entities on the list of interested persons established by the 
Agency pursuant to Water Code Section 10723.4. 

(q) “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. 

(r) “Management area” refers to an area within a basin for which the Plan may identify different 
minimum thresholds, measurable objectives, monitoring, or projects and management actions based on 
differences in water use sector, water source type, geology, aquifer characteristics, or other factors. 

(s) “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. 

(t) “Minimum threshold” refers to a numeric value for each sustainability indicator used to define 
undesirable results. 

(u) “NAD83” refers to the North American Datum of 1983 computed by the National Geodetic Survey, or 
as modified. 

(v) “NAVD88” refers to the North American Vertical Datum of 1988 computed by the National Geodetic 
Survey, or as modified. 

(w) “Plain language” means language that the intended audience can readily understand and use 
because that language is concise, well-organized, uses simple vocabulary, avoids excessive acronyms and 
technical language, and follows other best practices of plain language writing. 
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(x) “Plan” refers to a groundwater sustainability plan as defined in the Act. 

(y) “Plan implementation” refers to an Agency's exercise of the powers and authorities described in the 
Act, which commences after an Agency adopts and submits a Plan or Alternative to the Department and 
begins exercising such powers and authorities. 

(z) “Plan manager” is an employee or authorized representative of an Agency, or Agencies, appointed 
through a coordination agreement or other agreement, who has been delegated management authority for 
submitting the Plan and serving as the point of contact between the Agency and the Department. 

(aa) “Principal aquifers” refer to aquifers or aquifer systems that store, transmit, and yield significant or 
economic quantities of groundwater to wells, springs, or surface water systems. 

(ab) “Reference point” refers to a permanent, stationary and readily identifiable mark or point on a well, 
such as the top of casing, from which groundwater level measurements are taken, or other monitoring site. 

(ac) “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. 

(ad) “Seasonal high” refers to the highest annual static groundwater elevation that is typically measured 
in the Spring and associated with stable aquifer conditions following a period of lowest annual groundwater 
demand. 

(ae) “Seasonal low” refers to the lowest annual static groundwater elevation that is typically measured in 
the Summer or Fall, and associated with a period of stable aquifer conditions following a period of highest 
annual groundwater demand. 

(af) “Seawater intrusion” refers to the advancement of seawater into a groundwater supply that results 
in degradation of water quality in the basin, and includes seawater from any source. 

(ag) “Statutory deadline” refers to the date by which an Agency must be managing a basin pursuant to an 
adopted Plan, as described in Water Code Sections 10720.7 or 10722.4. 

(ah) “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). 

(ai) “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. 

(aj) “Urban water management plan” refers to a plan adopted pursuant to the Urban Water Management 
Planning Act as described in Part 2.6 of Division 6 of the Water Code, commencing with Section 10610 et 
seq. 

(ak) “Water source type” represents the source from which water is derived to meet the applied 
beneficial uses, including groundwater, recycled water, reused water, and surface water sources identified 
as Central Valley Project, the State Water Project, the Colorado River Project, local supplies, and local 
imported supplies. 
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(al) “Water use sector” refers to categories of water demand based on the general land uses to which 
the water is applied, including urban, industrial, agricultural, managed wetlands, managed recharge, and 
native vegetation. 

(am) “Water year” refers to the period from October 1 through the following September 30, inclusive, as 
defined in the Act. 

(an) “Water year type” refers to the classification provided by the Department to assess the amount of 
annual precipitation in a basin. 
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Executive Summary [§354.4(a)] 

ES-1 Introduction 
The Sustainable Groundwater Management Act (SGMA), effective as of January of 2015, created a new 
statewide framework for managing California’s groundwater at the local level. SGMA empowers local 
agencies to form groundwater sustainability agencies (GSAs) tasked with developing groundwater 
sustainability plans (GSPs), such as this document. A GSP is a detailed road map for maintaining or bringing 
a designated groundwater basin into a sustainable condition within the next 20 years. When a basin is 
managed sustainably, groundwater conditions are maintained in a manner that avoids undesirable results, 
such as chronic lowering of groundwater levels, or significant and unreasonable depletion of supply, 
reduction of groundwater storage, degraded water quality, land subsidence, or depletions of interconnected 
surface waters.  

In his signing statement, Governor Brown emphasized that “groundwater management in California is best 
accomplished locally.” The Santa Ynez River Valley Groundwater Basin (Basin) is divided into three 
management areas: the Western Management Area (WMA), the Central Management Area (CMA), and the 
Eastern Management Area (EMA), each with its own GSA and GSP. In 2017, the Santa Ynez River Water 
Conservation District (SYRWCD), Santa Barbara County Water Agency, the City of Solvang, and the SYRWCD, 
Improvement District No. 1 (ID No. 1) signed a Memorandum of Agreement (MOA) to form the EMA GSA. This 
GSP describes the pathway to groundwater sustainability for the EMA. 

This GSP describes the EMA physical setting, quantifies historical, present, and future water budgets, 
develops quantifiable management objectives that account for the interests of the EMA’s beneficial 
groundwater uses and users, and identifies a group of projects and management actions that will allow the 
EMA to maintain or achieve sustainability within 20 years of plan adoption. This document also includes the 
list of references and technical studies, documentation of the stakeholder engagement process used in the 
development of this plan, and several supporting appendices. The EMA GSA has taken many steps, starting 
with stakeholder engagement, to complete the GSP in accordance with the requirements of SGMA and 
related SGMA regulations. 

The EMA GSA has provided multiple venues for stakeholder engagement to encourage interested parties 
and the public to provide input based on their perspectives and priorities and to enable the GSA to provide 
updates to the public in a timely manner. The GSA created a Citizen Advisory Group (CAG) representing a 
variety of water user groups in the EMA to capture perspectives of all stakeholders throughout the 
development of the GSP. This plan considers the sources and uses of water in the EMA and the changes that 
might occur due to population growth, potential expansion of irrigated agriculture, and changes in rainfall, 
streamflow, and evapotranspiration due to climate change. This plan also considers groundwater dependent 
ecosystems, or GDEs, which are habitats in which plants and animals rely on groundwater for survival. 

The EMA GSA established sustainable management criteria (SMCs) to avoid significant and unreasonable 
conditions caused by groundwater use that could lead to undesirable results for a number of sustainability 
indicators listed in SGMA. As indicated above, the sustainability indicators include chronic lowering of 
groundwater levels, significant and unreasonable depletion of supply, reduction of groundwater storage, 
degraded water quality, land subsidence, and depletion of interconnected surface water. SGMA also requires 
that GSAs identify GDEs and assess the effects of changing groundwater levels on GDEs. The GSP includes a 
robust groundwater monitoring program and defines projects and management actions that have been 
developed to maintain long-term groundwater sustainability. 
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The organization of this plan is as follows: 

 Section 1 – Introduction to Plan Contents: An introduction to the GSP, including a description of its 
purpose and a brief description of the EMA. 

 Section 2 – Administrative Information: Includes the following:  

 Information on the EMA GSA as an organization and a brief description of the agencies participating 
in the GSA, including information on the legal authority of the GSA to plan and coordinate 
groundwater sustainability for the EMA.  

 An overview description of the EMA, including land use and agencies with jurisdiction, a description 
of the existing groundwater management plans and regulatory programs, any programs for 
conjunctive use, and urban land use programs that might have an effect on, or be affected by, this 
GSP.  

 The EMA GSA’s communications and engagement planning and implementation, public feedback 
and stakeholder comments on the plan, how feedback was incorporated into the GSP, and 
responses to comments received (Note: comments and responses to comments will be included in 
the final draft of the GSP, once all public comments have been received) 

 Section 3 – Basin Setting: Includes the following:  

 An explanation of the hydrogeologic conceptual model developed for the EMA that includes 
descriptions of the regional hydrology and geology, principal aquifers and aquitards, and a 
description of the data gaps in the current model.  

 A detailed description of the groundwater conditions, including groundwater elevations and changes 
in storage, groundwater quality for drinking water and agricultural irrigation and trends over time, an 
evaluation of land subsidence, locations where surface water and groundwater are interconnected, 
and the identification and distribution of groundwater-dependent ecosystems.  

 A presentation of the historical, current, and projected future water budgets for the EMA; how the 
water budgets were developed; an estimate of sustainable yield for the EMA; and the effects of 
climate change using the California Department of Water Resources (DWR) climate change 
assumptions.   

 Section 4 – Monitoring Networks: A detailed description of the monitoring objectives and monitoring in 
the EMA for groundwater levels, storage, water quality, land subsidence, interconnected surface water, 
representative monitoring sites, and a description of the data management and reporting system.  

 Section 5 – Sustainable Management Criteria: Defines the sustainability goal for the EMA; describes the 
process through which the SMCs were established; describes significant and unreasonable effects that 
could lead to undesirable results as a result of groundwater use; describes and defines SMCs regarding 
chronic lowering of groundwater levels, significant and unreasonable reduction in groundwater storage, 
seawater intrusion, degraded groundwater quality, land subsidence, and depletion of interconnected 
surface water; and describes the minimum thresholds, measurable objectives, and interim milestones to 
avoid undesirable results.  

 Section 6 – Projects and Management Actions: Provides a grouping and description of each project and 
management action that may be developed and implemented by the EMA GSA to avoid undesirable 
results and ensure sustainability within 20 years of GSP adoption.  

 Section 7 – Groundwater Sustainability Plan Implementation: Describes the implementation sequence 
for projects and management actions, overall schedule, estimated implementation costs, and sources of 
funding.  

Summaries of the key technical sections of this GSP are presented below. 
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ES-2 Basin Setting (GSP Section 3) 
Section 3 of the GSP describes the physical setting and characteristics of the EMA, including the basin 
boundaries, geologic formations and structures, and principal aquifer units. The hydrogeologic conceptual 
model describes how the groundwater system works and is based on the available body of data and prior 
studies of the Basin’s geology, hydrology, and water quality. In this GSP, the hydrogeologic conceptual model 
provides a framework for subsequent sections of the basin setting, including groundwater conditions and 
water budgets. Together these sections provide the basis for understanding the groundwater resources in 
the EMA and support the GSA’s efforts to achieve groundwater sustainability in the EMA and the Basin by 
2042. This plan will be updated as required to maintain this goal. 

ES-2.1 Hydrogeologic Conceptual Model and Principal Aquifers 
Figure ES-1 is a diagram generally depicting the hydrogeologic system of the EMA, including its topographic 
setting, underlying geologic system, principal aquifers, generalized recharge and discharge areas for the 
aquifers, and water inflows and outflows. Two principal aquifers have been identified in the EMA: the Paso 
Robles Formation and the Careaga Sand. Water present within the Santa Ynez River Alluvium is considered 
surface water by the State Water Resources Control Board (SWRCB) and is not managed by the GSAs. 
Therefore, the Santa Ynez River Alluvium is not classified in this GSP as a principal aquifer.  

Figure ES-1. Hydrogeologic Conceptual Model and Principal Aquifers 
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The Paso Robles Formation makes up the majority of the groundwater storage in the EMA. This aquifer is 
present in the Santa Ynez Uplands area of the EMA, extending from the ground surface to approximately 
3,500 feet below ground surface, with an average thickness of about 1,500 feet. The Paso Robles 
Formation is made of relatively thin sand and gravel layers interbedded with thicker layers of silt and clay. 
The upper portion of the Paso Robles formation tends to contain more coarse-grained materials and 
produces groundwater at higher flow rates than the more fine-grained lower portion.  

The Careaga Sand lies below the Paso Robles Formation in the Santa Ynez Uplands and below the Santa 
Ynez River gravels near the City of Solvang. In the Santa Ynez Uplands, the Careaga Sand is typically about 
800 feet thick on average and varies between 200 and 900 feet. Generally, the Careaga Sand is less 
permeable than the Paso Robles Formation. Wells drawing water from the Careaga Sand typically provide 
less water than wells screened in the Paso Robles Formation. Because the material in this aquifer is 
relatively uniform and fine, wells completed in the Careaga Sand often have sanding problems.  

ES-2.2 Recharge and Discharge in the EMA 
Within the Santa Ynez Uplands area of the EMA, sources of groundwater recharge include percolation of 
precipitation, infiltration into and through streambeds, urban and agricultural return flows, septic system 
return flows (leachate), and water system distribution losses. Within the shallow alluvial sand and gravel 
beds of tributaries in the Santa Ynez Uplands, portions of the ephemeral streams contribute to groundwater 
recharge into the underlying Paso Robles Formation. Where the Careaga Sand is exposed at ground surface 
in the Purisima Hills and along Alamo Pintado Creek, a considerable amount of water from precipitation and 
streamflow can recharge this aquifer. Groundwater recharge to principal aquifers also occurs from mountain 
front recharge. Mountain front recharge includes (1) direct recharge from the underlying bedrock along the 
San Rafael Mountains to the north and east and from the Santa Ynez Mountains to the south and (2) runoff 
from the mountains that subsequently percolates into the ground.  

Natural groundwater discharge areas in the EMA include springs and seeps, groundwater discharge to 
surface water, and evapotranspiration by plants whose roots tap into groundwater in the alluvium along 
creeks and streams. Groundwater discharge as subsurface outflow from the Santa Ynez Uplands portion of 
the EMA is relatively small. Much of the groundwater flow exits the uplands as surface water flow leaving the 
tributaries just upstream of the confluence with the Santa Ynez River. Very small quantities of groundwater 
flow may occur through fractures in the bedrock in the Ballard Canyon area. Surface water also discharges 
from the EMA as underflow from the Santa Ynez River Alluvium that crosses into the CMA every year.  

ES-2.3 Groundwater Conditions 
Groundwater wells completed in the Paso Robles Formation have water levels that have been relatively 
stable over long periods except during drought periods. Water levels in the Paso Robles Formation show a 
strong correlation with climatic conditions. Some wells show water elevation decreases of more than 100 
feet during prolonged drought cycles, but most wells appear to fully recover within a few years when the 
drought conditions end. Changes in water levels are also related to groundwater pumping. The Paso Robles 
Formation is the most productive and most widely pumped aquifer in the EMA. During periods of drought, 
water levels decline in response to a combination of increased pumping and decreased recharge. Seasonal 
fluctuations in water levels in the Paso Robles Formation appear to be relatively small (less than 30 feet). 

Wells completed in the Careaga Sand also show long-term stability of water levels since the mid-1960s, with 
minimal change in water level elevation. Water levels in some wells show muted correlation with climatic 
conditions, exhibiting minor decreases during drought conditions and rising water levels during wet periods. 
One reason for the stable water levels in the Careaga Sand is that there is much less groundwater pumping 
compared to the Paso Robles Formation. Wells completed in the Careaga Sand typically have relatively low 
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yields compared to the yields of the Paso Robles Formation. The volume of water extracted from the Careaga 
Sand is likely a small portion of the total available storage, which may explain why water levels do not show 
significant decline due to drought conditions. 

Groundwater in the EMA is generally suitable for use as potable water and for agriculture. While there are 
some wells that currently have constituent concentrations that exceed Basin Water Quality Objectives set by 
the Regional Water Quality Control Board, it is possible that some of these exceedances are a result of natural 
conditions and not caused by land use or other anthropogenic activities. Elevated boron concentrations are 
naturally occurring in many central coast basins, and elevated total dissolved solids (TDS), chloride, and 
sodium are often associated with rocks of marine origin that are present in the EMA. EMA agricultural 
stakeholders have not indicated that these concentrations are impacting agricultural production. 

ES-2.4 Interconnected Groundwater and Surface Water  
The Santa Ynez River is the primary surface water drainage feature in the EMA, flowing from east to west. The EMA 
also includes both perennial and intermittent creeks that flow into the Santa Ynez River or into Cachuma Reservoir 
(Lake Cachuma). The surface water system of the Santa Ynez River and its base flow is not managed under the 
GSP as part of the groundwater system because groundwater in the EMA uplands does not interconnect with the 
river except where upland groundwater discharges to tributaries that then flow into the river.  

Tributaries to the Santa Ynez River on the north side of the EMA cut through the uplands and provide 
recharge to the Paso Robles Formation. On the southern ends of the tributaries, groundwater present in the 
tributary alluvium encounters relatively impermeable bedrock adjacent to and beneath the Santa Ynez River, 
which forces the groundwater to discharge to surface water at these locations. This is most evident on the 
far southern ends of Alamo Pintado and Zanja de Cota Creeks at the confluence with the Santa Ynez River.  

ES-2.5 Groundwater Dependent Ecosystems (GDEs) 
GDEs are defined under SGMA as “ecological communities of species that depend on groundwater emerging 
from aquifers or on groundwater occurring near the ground surface.” GDE types include terrestrial vegetation 
that is supported by shallow groundwater that discharges to seeps, springs, wetlands, streams, and 
estuaries. Figure ES-2 shows the locations of potential GDEs in the EMA, as identified through screening 
methods developed by The Nature Conservancy and from local data on the spatial and temporal variations in 
the water table depth below ground surface. Biological surveys have not been completed in preparation of 
this GSP, but the presence of these potential GDEs will be verified during GSP implementation. 

Several palustrine and riverine wetland features, three mapped springs, and five types of vegetation 
communities are present within the EMA. The five vegetation types are the following:  

 Coast Live Oak  
 Valley Oak  
 Riparian Mixed Hardwoods 

 Riversidean Alluvial Scrub 
 Willow 

The potential GDEs are further categorized based on their proximity to, and association with, the regional 
confined principal aquifers in the EMA. Category A GDEs are associated with the principal aquifers and may 
be affected by groundwater management activities, while Category B GDEs show a hydrogeologic separation 
from the principal aquifers and are unlikely to be affected by groundwater management activities. Category A 
GDEs are concentrated in the southwestern portion of the EMA in the areas surrounding the lower, generally 
perennial reaches of Alamo Pintado and Zanja de Cota Creeks. Category B GDEs are located in the northern 
and eastern portion of the EMA. The Category A potential GDEs are considered in the development of 
sustainable management criteria (Section 5) and in projects and management actions (Section 6).



S A N T A  Y N E Z
U P L A N D S  A R E A

S A N T A  Y N E Z
R I V E R  A R E A

B U E L L T O N

S O L VA N G

L O S  O L I V O S

S A N T A  Y N E Z

B A L L A R D

L a k e  C a c h u m a

S
A

N
 R

A
F

A
E

L
 M

O
U

N
T A

I N
S

S A N T A  Y N E Z  M O U N T A I N S

L A  P U R I S I M A
H I L L S

Z A C A
P E A K

F I G U E R O A
M O U N T A I N

S A N T A  Y N E Z
P E A K

£¤101

UV246 UV154

UV176

S a n ta Y n e z Ri v e
r

Za
n

ja
d e

C o ta

C
r

e
e

k

A
la

m
o

P
i n

t a
d

o
C r ee k

Z
ac

a

C
r e

e k

B
e a r

C
r

e
e

k

C
ac

h
u

m
a

C
r e

e kHa p p
y

Ca ny
o n

D r y

Cr e
e

k

S
a

n
L

u
c

as
C

re
e

k

Sa n
A n to n i o Cr e e k

C
a

l a
b

azalC
re

e
k

A l is a l C r e e k
Qu i o t a C ree

kN
oj

oq
u

i
C

r
ee

k

K

e l l y Cr e e k

S a n t a

C r u z C

re e k

B a l l
ar

d

C
an

y o n

A
d

o
b

e
C

a
n

y
o

n

S
an

ta
A

g
u

e
d

a
C

re
ek

S a n t a Y n e z R i v e r

C E N T R A L
M A N A G E M E N T

A R E A

S A N  A N T O N I O
G R O U N D W A T E R

B A S I N

H
i l t o

n
 C

r e
e

k

Date: September 2, 2021 
Data Sources: ESRI, USGS, Maxar 2019, USFWS

LEGEND
Santa Ynez River Area

Native Communities Commonly Associated
with Groundwater (NCCAG)

Category A – Potential GDE Associated
with a Principal Aquifer (184 acres2)

Category B – Potential GDE Unlikely to be
Affected by Groundwater Management
Activities (1,546 acres2)

All Other Features

Eastern Management Area Bulletin 118
Boundary

Other Bulletin 118 Groundwater Basin
Boundary

Chumash Reservation Boundary

Major Road

Watercourse

Waterbody

0 5,000 10,000 15,000

Feet

Document Path: Y:\0738_SB_County\Source_Figures\002_HydroStudy\EMA_GSP\202105\ES\FigureES-2_Categorized_Potential_Groundwater_Dependent_Ecosystem.mxd, abarry

FIGURE ES-2
Categorized Potential Groundwater

Dependent Ecosystems

o
NOTE
1. GDE: Groundwater Dependent Ecosystem
2. Includes both NCCAG Wetland and
    Vegetation acreage

Santa Ynez River Valley
Groundwater Basin –

Eastern Management Area
Groundwater Sustainability Plan



PUBLIC DRAFT | Executive Summary 

GSI Water Solutions, Inc.  ES-7 

ES-2.6 Water Budget Development 
A water budget defines the sources and uses of water in a groundwater basin and how they have changed 
over time. The water budget in this GSP is an inventory and accounting of total surface water and 
groundwater inflows (recharge) and outflows (discharge) from the EMA, including the following: 

Surface Water Inflows (Santa Ynez River):  
 Streamflow and subsurface inflow into the Santa Ynez River Alluvium from both the upstream Santa 

Ynez River and Santa Ynez Uplands tributaries  

 Runoff of precipitation into streams and rivers or diversion structures that enter the EMA from the 
surrounding watershed 

 Irrigation return flow to the Santa Ynez River Alluvium 

 Return flows from septic systems 

 Imported surface water (e.g., from the State Water Project) 

Surface Water Outflows (Santa Ynez River):  

 Streamflow exiting the EMA through the Santa Ynez River and Zaca Creek 

 Subsurface flow through the Santa Ynez River Alluvium downstream towards the Central Management 
Area 

 Pumping from river wells completed in the Santa Ynez River Alluvium 

 Evapotranspiration by plants  

Groundwater Inflows:  

 Recharge from precipitation 

 Percolation of tributary flows to groundwater 

 Subsurface groundwater inflow, including mountain front recharge 

 Irrigation return flow (water not consumed by crops/landscaping) 

 Percolation of treated wastewater 

 Septic tank return flows 

 Urban irrigation return flow (including water distribution system leakage) 

Groundwater Outflows:  

 Groundwater pumping 

 Evapotranspiration by plants 

 Subsurface groundwater outflows to adjoining groundwater systems 

 Groundwater discharge to surface water 

The historical and current water budget analysis was developed in a tabular accounting by water year using 
various publicly available data sets. The projected water budget analysis was developed in part using the 
EMA numerical groundwater flow model. The groundwater inflow and outflow components of the water 
budget are related to the principal aquifers, the Paso Robles Formation and the Careaga Sand, in the Santa 
Ynez Uplands portion of the EMA. The difference between inflows to and outflows from the groundwater 
system in the Santa Ynez Uplands is equal to the change of groundwater in storage.  
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The estimated inflow and outflow components as well as the estimated sustainable yield are presented in 
this GSP. SGMA requires that, within 20 years, basins avoid significant and unreasonable effects that could 
lead to undesirable results as a result of groundwater use. Undesirable results include chronic lowering of 
groundwater levels over time that leads to a significant and unreasonable depletion of supply. This can occur 
when the average annual amount of groundwater extraction exceeds the long-term average annual supply of 
water to the basin. It is normal for groundwater basins to experience increases and decreases in storage in 
response to the normal dry and wet hydrologic cycles.  

The water budget for the historical period of 1982 through 2018 indicates that total groundwater outflow 
exceeded the total inflow in the EMA by an average of 1,830 AFY, as shown in Figure ES-3.  

 

 

Figure ES-3. Average Groundwater Budget Volumes, Historical Period (1982 through 2018) 
 

The sustainable yield in the EMA was estimated by adding the average change of groundwater in storage 
(negative 1,830 AFY) to the estimated total average amount of groundwater pumping (14,700 AFY) for the 
historical period. This results in a sustainable yield of about 12,870 AFY. This estimated value reflects 
historical climatic and hydrologic conditions and provides insight into the average amount of groundwater 
pumping that can be sustained in the EMA without causing undesirable results as defined by SGMA. The 
sustainable yield is not a fixed constant value but can fluctuate over time as the groundwater inflows and 
outflows change; thus, the calculated sustainable yield within the EMA can be estimated and likely modified 
during a future update of the GSP, depending on the representativeness of the long-term hydrologic 
conditions present at that time or availability of improved estimates of the water budget components. 
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ES-2.7 Projected Water Budget 
The projected water budget is used to assess how future land use, pumping, and climate conditions affect 
the EMA. Based on the conditions documented in the historical water budget, the inflow and outflow from 
the EMA were estimated throughout the GSP implementation period through 2042 as well as for 50 total 
years after this GSP is submitted, through 2072. Historical climate values were projected forward into the 
future, and modified by projected climate change impacts on streamflow, recharge, evapotranspiration, and 
precipitation. The subsurface groundwater inflow and outflow components were projected using anticipated 
future land uses, population growth, and related pumping volumes. 

The DWR-provided climate change data are based on the California Water Commission’s Water Storage 
Investment Program climate change analysis results, which used global climate models and radiative forcing 
scenarios recommended for hydrologic studies in California by the Climate Change Technical Advisory Group. 
Climate data from the recommended General Circulation Model models and scenarios have also been 
downscaled and aggregated to generate an ensemble time series of change factors that describe the 
projected change in precipitation and evapotranspiration (ET) values for climate conditions that are expected 
to prevail at midcentury and late century, centered around 2030 and 2070, respectively.  

Within the entire Basin, and therefore the EMA, streamflow is projected to increase slightly on average, by 
0.5 percent in 2030 and 3.8 percent in 2070, based on the DWR climate change factors and other factors 
in the variable infiltration capacity analyses for the Basin. The projected changes to streamflow resulting 
from the climate change factors have been applied to the flow that will occur through the tributaries that 
flow through the Santa Ynez Uplands and ultimately into the Santa Ynez River. Crops require more water to 
sustain growth in a warmer climate, and this increased water requirement is characterized in climate models 
using the rate of ET. Under 2030 conditions, the EMA is projected to experience average annual ET 
increases of 3.8 percent relative to the historical period. Under 2070 conditions, annual ET is projected to 
increase by 8 percent relative to the historical period. The seasonal timing of precipitation in the EMA is 
projected to change. Sharp decreases in early fall and late spring precipitation accompanied by increases in 
winter and early summer precipitation are projected to occur. Under 2030 conditions, the largest monthly 
changes would occur in May with projected decreases of 14 percent, while increases of approximately 9 
percent and 10 percent are projected in March and August, respectively. Under 2070 conditions, decreases 
of up to 31 percent are projected in May while the largest increases are projected to occur in September (25 
percent) and January (17 percent). The EMA is projected to experience minimal changes in total annual 
precipitation. 

Groundwater outflows from the Santa Ynez Uplands are projected to exceed inflows in the future in the 
absence of GSA management actions. During the historical period, production from wells in the Santa Ynez 
Uplands served increasing demands for areas that did not have access to surface water supply. In the 
future, it is assumed surface water supplies, including imported water sources, will not be sufficient to meet 
new demand from agricultural, municipal, and industrial uses, and therefore increased demand would be 
supplied by local groundwater. 

The combined effects of these changes in supply and demand are that total groundwater pumping in the 
EMA may increase by approximately 1.1 percent, from 14,760 AFY under historical conditions to 14,920 AFY 
under 2042 conditions, and to 14,840 AFY by 2072, unless measures are implemented to increase supply 
or reduce demand. The water budget calculations indicate that the current deficit (outflows exceeding 
inflows) could increase to an average of 2,060 AFY in 2042 and further to 2,270 AFY in 2072. This analysis 
demonstrates that, if demand for groundwater increases in the future, projects and management actions 
may be needed to address the current and projected deficit anticipated to remain in 2042, the year that 
DWR requires the Basin to be balanced and sustainable without undesirable results. 
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The projected water budget for year 2042 conditions is presented in Figure ES-4, which breaks out the inflow 
and outflow components of the water budget.  

 

Figure ES-4. Projected Groundwater Budget, 2042 
 

ES-3 Monitoring Networks (GSP Section 4) 
This section of the GSP describes existing monitoring networks and improvements to the monitoring 
networks that will be developed for implementation of the EMA GSP. The monitoring networks presented in 
this section are largely based on existing monitoring sites. During the 20-year GSP implementation period, it 
may be necessary to expand the existing monitoring networks and identify or install more monitoring sites to 
fully demonstrate sustainability and improve the groundwater flow model.  

The groundwater level monitoring network section of this GSP is largely based on historical groundwater data 
compiled by the U.S. Geological Survey National Water Information System program, the California Statewide 
Groundwater Elevation Monitoring program, and semi-annual groundwater monitoring conducted by Santa 
Barbara County. The groundwater quality monitoring network section of this GSP is largely based on 
historical groundwater data compiled by the USGS Groundwater Ambient Monitoring and Assessment 
Program. 

ES-3.1 Monitoring Plan for Water Levels, Change in Storage, Water Quality 
The GSP monitoring network is composed of aquifer-specific wells that are screened in one of the two 
principal aquifers in the EMA (the Paso Robles Formation or the Careaga Sand). A total of 24 representative 
wells—defined in the SGMA regulations as monitoring sites that are representative of groundwater conditions 
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in each of the principal aquifers—make up the groundwater level monitoring network in the EMA. 
Representative wells are spatially distributed to provide information across most of the EMA, have a 
reasonably long record of data so that trends can be determined, and have hydrograph signatures that are 
representative of groundwater levels in wells in the surrounding area. Additionally, there are 13 wells in the 
EMA that are monitored by Santa Barbara County that do not meet the criteria of representative wells, 
totaling 37 wells that are currently monitored in the EMA. The monitoring network will enable the collection 
of data to assess sustainability indicators, evaluate the effectiveness of management actions and projects 
that are designed to achieve sustainability, and evaluate adherence to minimum thresholds and measurable 
objectives for each applicable sustainability indicator.  

The representative wells network consists of 24 wells (15 wells in the Paso Robles Formation and 9 wells in 
the Careaga Sand) that will be used to monitor groundwater levels and storage. Ten wells are production 
wells used for agricultural irrigation, seven wells are domestic drinking water wells, and seven wells are 
municipal drinking water wells. While not ideal for use as monitoring wells because they are production 
wells, these wells are currently included as representative wells because of their locations in the EMA, 
available well construction information, and long periods of record. The groundwater level monitoring 
network will be used to create groundwater elevation contour maps and calculate change of groundwater in 
storage for each principal aquifer. 

The geographic distribution of this selection of representative wells allows for the collection of data to 
evaluate groundwater gradients and flow directions over time as well as the annual change in storage. 
Furthermore, the monitoring frequency of the wells will allow for the monitoring of seasonal highs and lows. 
Because wells were chosen with the existing lengths of historical data records in mind, future groundwater 
data will be comparable to the historical data. This coverage accounts for the ability to use each site for 
monitoring multiple sustainability indicators.  

The groundwater quality monitoring network includes a total of 61 wells. This includes 26 municipal and 
public water system wells that were identified by reviewing data available from the SWRCB Division of 
Drinking Water, 25 agricultural supply wells, and 10 domestic supply wells included in the groundwater 
quality monitoring network. These wells were identified by reviewing data available from the SWRCB Irrigated 
Lands Regulatory Program (ILRP). In the future, wells that are sampled as part of the ILRP will be used to 
assess groundwater quality at agricultural and domestic wells. 

ES-3.2 Monitoring Plan for Land Subsidence 
Locally defined significant and unreasonable conditions for land subsidence are (1) land subsidence rates 
exceeding rates estimated by using InSAR (satellite-based land surface elevation monitoring) data processed 
by TRE ALTAMIRA, Inc. for the period from June 13, 2015, through September 19, 2019, and by the National 
Aeronautics and Space Administration for the period between spring of 2015 and summer of 2017; and (2) 
land subsidence that causes significant and unreasonable damage to or substantially interferes with 
groundwater supply, land uses, infrastructure, and property interests. Total measured change in land surface 
elevation in the EMA based on these sources has been less than 0.06 foot (ft), or 0.015 ft per year. 
Recorded subsidence could be due to tectonic activity, groundwater extraction, oil and gas extraction, or a 
combination of the three. This is considered a minor rate of land surface elevation change and is relatively 
insignificant and not a major concern for the EMA GSA. The EMA GSA will continue to monitor annual land 
surface elevation change using InSAR and UNAVCO satellite systems. 

ES-3.3 Monitoring Plan for Interconnected Surface Water and GDEs 
Avoiding significant and unreasonable adverse impacts on beneficial uses of interconnected surface water 
present in the EMA is the focus of the depletion of interconnected surface sustainability indicator. To avoid 
significant and unreasonable adverse impacts to high-priority GDEs, groundwater levels will be used as a 
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proxy for monitoring interconnected surface water. Shallow monitoring wells, or piezometers, are planned to 
be installed and monitored within the areas identified near the confluence of both Alamo Pintado and Zanja 
de Cota Creeks with the Santa Ynez River (see Figure 4-4). Monitoring of groundwater levels will be 
conducted to assess whether there is potential for a long-term depletion of interconnected surface water 
and undesirable results. Groundwater levels measured below the maximum rooting depth of GDEs—along 
with observed significant and unreasonable loss of habitat relative to conditions existing when SGMA was 
enacted—would be considered an undesirable result.  

ES-4 Sustainable Management Criteria (SMCs) (GSP Section 5) 
Section 5 defines the criteria by which sustainability will be evaluated, defines conditions that constitute 
sustainable groundwater management, and discusses the process by which the EMA GSA will characterize 
undesirable results and establish minimum thresholds and measurable objectives for each sustainability 
indicator in the EMA. Section 5 presents the data and methods used to develop SMCs and demonstrates 
how these criteria influence beneficial uses and users. The SMCs are considered initial criteria and will be 
reevaluated and potentially modified in the future as new data become available.  

Sustainability indicators are the effects caused by groundwater conditions occurring throughout the EMA 
that, when significant, unreasonable, and caused by groundwater use, become undesirable results. 
Undesirable results are one or more of the following effects: 
 Chronic lowering of groundwater levels indicating a significant and unreasonable depletion of supply if 

continued over the planning and implementation horizon  

 Significant and unreasonable reduction in groundwater storage  

 Significant and unreasonable degraded groundwater quality  

 Significant and unreasonable land subsidence that substantially interferes with surface land uses  

 Depletion of interconnected surface water that have significant and unreasonable adverse impacts on 
beneficial uses of the surface water. 

A wide variety of information was used to define minimum thresholds and measurable objectives for each 
sustainability indicator, which are measured at representative wells. Minimum thresholds and measurable 
objectives are generally defined as follows:  

 Minimum Threshold – A minimum threshold is the numeric value for each sustainability indicator that is 
used to define undesirable results. For example, a particular groundwater level might be a minimum 
threshold if lower groundwater levels would result in a significant and unreasonable reduction of 
groundwater in storage or depletion of supply. 

 Measurable Objective – Measurable objectives are specific, quantifiable goals or targets that reflect the 
EMA’s desired groundwater conditions and allow the EMA GSA to achieve the sustainability goal within 
20 years.  

ES-4.1 Sustainability Goal 
Because each of the groundwater management areas together encompass the entire Basin, a single 
sustainability goal has been adopted for the entire Santa Ynez River Valley Groundwater Basin as follows: 

In accordance with the Sustainable Groundwater Management Act (SGMA), the sustainability goal for the 
Santa Ynez River Valley Groundwater Basin (Basin) is to sustainably manage the groundwater resources 
in the Western, Central, and Eastern Management Areas to ensure that the Basin is operated within its 
sustainable yield for the protection of reasonable and beneficial uses and users of groundwater. The 
absence of undesirable results, as defined by SGMA and the Groundwater Sustainability Plans (GSPs), 
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will indicate that the sustainability goal has been achieved. Sustainable groundwater management as 
implemented through the GSPs is designed to ensure that:  

1. Long-term groundwater elevations are adequate to support existing and future reasonable and 
beneficial uses throughout the Basin,  

2. A sufficient volume of groundwater storage remains available during drought conditions and 
recovers during wet conditions,  

3. Groundwater production, and projects and management actions undertaken through SGMA, do 
not degrade water quality conditions in order to support ongoing reasonable and beneficial uses 
of groundwater for agricultural, municipal, domestic, industrial, and environmental purposes.  

Groundwater resources will be managed through projects and management actions implemented under 
the GSPs by the respective Groundwater Sustainability Agencies (GSAs). Management of the Basin will 
be supported by monitoring groundwater levels, groundwater in storage, groundwater quality, land 
surface elevations, interconnected surface water, and seawater intrusion. The GSAs will adaptively 
manage any projects and management actions to ensure that the GSPs are effective and undesirable 
results are avoided. 

The EMA GSP includes a monitoring program (see Section 4) that addresses each of the applicable 
sustainability indicators. If, based on the results of the monitoring program, minimum thresholds are 
exceeded such that undesirable effects are present or imminent, the GSA will identify management actions 
and projects that will be implemented to avoid an undesirable result (see Section 6). Other projects and 
management actions may be implemented immediately upon GSP adoption, without a specific nexus to 
undesirable results, to achieve the sustainability goal, address data gaps, and collect important data 
regarding basin conditions that are necessary for effective management of the EMA. 

ES-4.2 Qualitative Objectives for Meeting Sustainability Goals 
Qualitative objectives are designed to help stakeholders understand the overall purpose for sustainably 
managing groundwater resources (e.g., avoid chronic lowering of groundwater levels) and reflect the local 
economic, social, and environmental values within the EMA. A qualitative objective is often compared to a 
mission statement. The qualitative objectives for the EMA are the following: 

 Avoid Chronic Lowering of Groundwater Levels 

 Maintain groundwater levels that continue to support current and ongoing beneficial uses and users 
of groundwater use in the EMA. 

 Avoid Significant and Unreasonable Reduction of Groundwater Storage 

 Maintain sufficient groundwater volumes in storage to sustain current and ongoing beneficial uses 
and users of groundwater which maintains access to groundwater supplies, including during 
prolonged drought conditions while avoiding permanent degradation of GDEs resulting from 
groundwater pumping. 

 Avoid Significant and Unreasonable Degraded Groundwater Quality 

 Maintain groundwater access to suitable water quality for all beneficial uses to ensure sustainability 
of groundwater drinking water supplies for all beneficial uses. 

 Evaluate changes in groundwater quality resulting from groundwater pumping. 
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 Avoid Significant and Unreasonable Land Subsidence that Substantially Interferes with Surface Land 
Uses 

 Reduce or prevent land subsidence that causes significant and unreasonable effects to groundwater 
supply, current land uses, and water supply infrastructure, and property interests.  

 Avoid Significant and Unreasonable Depletion of Interconnected Surface Water 

 Avoid depletions of interconnected surface water that have significant and unreasonable adverse 
impacts to beneficial uses of the surface water, including GDEs, caused by groundwater pumping. 

 Maintain sufficient groundwater levels to maintain areas of interconnected surface water existing as 
of January 2015 when SGMA became effective. 

ES-4.3 General Process for Establishing Sustainable Management Criteria 
This section presents the process that was used to develop the SMCs for the EMA, including input obtained 
from EMA stakeholders, the criteria used to define undesirable results, and the information used to establish 
minimum thresholds and measurable objectives. 

ES-4.3.1 Obtain Public Input 

The public input process was developed in conjunction with the GSA member agencies and included 
engagement with local stakeholders, the public at large, and interested parties on GSP issues. This included 
the formation of the Citizen’s Advisory Group (CAG), whose members were selected by the GSA Committee 
because they represent the various beneficial uses and users of groundwater in the EMA. The SMCs and 
beneficial uses presented in this section were developed using a combination of information from public 
input, public meetings, written comments submitted to the GSA, hydrogeologic analysis, and meetings with 
CAG members.  

ES-4.3.2 Define Undesirable Results 

Defining what is considered undesirable is one of the first steps in the SMC development process. The 
qualitative objectives for meeting sustainability goals are presented as ways of avoiding undesirable results 
for each of the sustainability indicators. The absence of undesirable results defines sustainability. The 
following are the general criteria used to define undesirable results in the EMA: 

 There must be significant and unreasonable effects caused by groundwater conditions occurring 
throughout the Basin.  

 A minimum threshold is exceeded in a specified number of representative wells over a prescribed period 
such that there is a depletion of supply.  

 Impacts to beneficial uses, including to GDEs, are likely to occur. 

These criteria may be refined periodically during the 20-year GSP implementation period based on 
monitoring data and analysis. 

ES-4.4 Summary of Sustainable Management Criteria 
Table ES-1 summarizes the SMCs for the six groundwater sustainability indicators. The table describes the 
type(s) of potential undesirable results associated with each sustainability indicator, the minimum 
thresholds, and measurable objectives for each indicator. Detailed discussions of the SMCs for each 
groundwater sustainability indicator are provided in Sections 5.5 through 5.10 of this GSP. 
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Table ES-1. Summary of Sustainable Management Criteria 

Potential Undesirable Results Minimum Threshold Measurable Objective Other Notes 

Chronic Lowering of Groundwater Levels 

Groundwater levels in the Paso 
Robles Formation or Careaga 
Sand aquifers remain below 
minimum thresholds after 2 
consecutive years of average 
and above-average 
precipitation in 50 percent of 
representative wells.  
 
Agricultural, municipal, and 
domestic wells are unable to 
produce historic average 
quantities due to chronic 
decline in groundwater levels.  

Paso Robles Formation 
wells: 15 feet below 
spring 2018 levels. 

 
Careaga Sand wells: 12 
feet below spring 2018 

levels. 

Average groundwater 
levels measured at 
each representative 

monitoring site prior to 
the recent drought 
beginning in Water 

Year 2012. 

Extended drought or 
high rates of 

pumping (exceeding 
the long-term rate of 
recharge) could lead 

to significant and 
unreasonable 

effects on 
groundwater levels. 

Significant and Unreasonable Reduction of Groundwater in Storage 

Same as for chronic lowering of 
groundwater levels.  

Same as for chronic 
lowering of 

groundwater levels. 

Same as for chronic 
lowering of 

groundwater levels. 

Same as for chronic 
lowering of 

groundwater levels. 

Seawater Intrusion 

Not applicable (EMA is an 
inland basin) N/A N/A N/A 

Significant and Unreasonable Degraded Groundwater Quality 

Concentrations of regulated 
contaminants in untreated 
groundwater pumped from 
private domestic wells, 
agricultural wells, or municipal 
wells exceed regulatory 
thresholds as a result of 
pumping or GSA activities.  
 
Groundwater pumping or GSA 
activities cause concentrations 
of total dissolved solids (TDS), 
chloride, sulfate, boron, 
sodium, or nitrate to increase 
and exceed Basin Water 
Quality Objectives (WQOs) and 
is greater than concentrations 
in January 2015. 

Concentrations of TDS, 
chloride, sulfate, boron, 
sodium, and nitrate are 
equal to or greater than 
WQOs in 50 percent of 
representative wells or 

are equal to 
concentrations in 

January 2015. 

Do not make 
contamination issues 

worse; maintain 
groundwater quality 

equal to or below 
regulatory standards 
for contaminants, or 

equal to or below 
concentrations in 

January 2015. 
 

Maintain groundwater 
quality related to salts 
and nutrients equal to 

or below WQOs, or 
equal to or below 
concentrations in 

January 2015. 

Minimum thresholds 
are not established 
for contaminants 

because state 
regulatory agencies 

have the 
responsibility and 

authority to regulate 
and direct actions 

that address 
contamination. 
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Potential Undesirable Results Minimum Threshold Measurable Objective Other Notes 

Significant and Unreasonable Land Subsidence that Substantially Interferes with Surface Land Uses 

Significant and unreasonable 
subsidence caused by 
groundwater extraction 
exceeds the minimum 
threshold and causes damage 
to structures and infrastructure 
and substantially interferes 
with surface land uses. 

The rate of subsidence 
does not exceed 0.08 ft 
(1 inch) per year for 3 

consecutive years. 

Maintenance of 
current conditions as 
measured at the 95 
percent confidence 

range of InSAR data, 
0.053 ft per year. 

Based on InSAR-
measured 

subsidence and 
UNAVCO CGPS 

stations. 

Depletion of Interconnected Surface Water that has Significant and Unreasonable Adverse Impacts to 
Beneficial Uses of Surface Water 

Permanent loss or significant 
and unreasonable adverse 
impacts to existing native 
riparian or aquatic habitat in 
the Category A (high-priority) 
GDE area due to lowered 
groundwater levels caused by 
pumping. 

Groundwater levels 
measured at the 

piezometers proposed 
to be installed in the 
GDE areas of Alamo 

Pintado and Zanja de 
Cota Creeks are 15 ft 
below the streambed. 

Groundwater levels 
measured at 5 ft 

below the streambed 
(using the same 

piezometers as for the 
minimum threshold).  

Avoiding impacts to 
GDEs will also avoid 
depletion of surface 

water that 
discharges to the 
Santa Ynez River. 

The areas near the 
confluence of Alamo 
Pintado and Zanja 

de Cota Creeks with 
the Santa Ynez River 

are the only 
locations identified 
in the EMA where 

groundwater from a 
principal aquifer is 

interconnected with 
surface water. 

Notes 
CGPS = Continuous Global Positioning System GDE = groundwater-dependent ecosystem 
TDS = total dissolved solids   WQO = Water Quality Objective 
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Appendix I of this GSP presents a well location map and hydrographs showing the minimum threshold levels 
for each representative well that will be used to monitor for chronic lowering of groundwater levels and 
depletion of storage. The locations of GDEs near the confluence of Alamo Pintado and Zanja de Cota Creeks 
with the Santa Ynez River and the proposed interconnected surface water monitoring network are shown in 
Figure 4-4. 

Interim milestones show how the GSA would move from current conditions to meeting the measurable 
objectives in the 20-year GSP implementation horizon. While no significant and unreasonable effect has 
been observed in the EMA as a result of lowering of groundwater levels to date, interim milestones are being 
proposed for lowering of groundwater levels and change in groundwater storage to ensure that the GSA is on 
track for eliminating the storage deficit going forward. The GSA intends to move forward with selected 
projects and management actions (see GSP Section 6) very early after GSP submittal to ensure that 
groundwater levels recover when normal or above normal rainfall conditions return. No interim milestones 
are proposed for degraded groundwater quality, land subsidence, or depletion of interconnected surface 
water, because no significant or unreasonable effects have been observed in the EMA associated with these 
sustainability indicators. 

ES-5 Management Actions and Projects (GSP Section 6) 
Section 6 of the GSP describes the management actions that will be developed and implemented in the EMA 
to attain and maintain sustainability in accordance with SGMA regulations. Management actions are 
activities that support groundwater sustainability through policy and regulations without infrastructure. 
These actions are intended to optimize groundwater use to avoid undesirable results, consistent with SGMA 
regulations. Many are also intended to help improve the understanding of the EMA, enhance the monitoring 
program, enhance improved water use practices, and improve information upon which the GSA may make 
decisions. Projects are defined as activities supporting groundwater sustainability that require infrastructure.  

The potential management actions described in this section include the following: 

 Address data gaps 

 Groundwater pumping fee program 

 Well registration and well meter installation programs 

 Water use efficiency programs 

 Groundwater Base Pumping Allocation program 

 Groundwater Extraction Credit marketing and trading program 

 Voluntary agricultural crop fallowing and crop conversion programs 

The identified management actions and potential future projects are categorized into three groups, with the 
management actions in Group 1 to be initiated within 1 year of GSP adoption by the GSA. The Group 2 
management actions and Group 3 projects may be considered for implementation in the future as 
conditions dictate and the effectiveness of the other management actions are assessed. Group 1 
management actions are focused primarily on filling identified data gaps, developing funding for GSA 
operations and future EMA monitoring, registering and metering wells, and developing new and expanding 
existing water use efficiency programs for implementation within the EMA. The Group 2 management actions 
and Group 3 projects may not be necessary if the implementation of Group 1 management actions results in 
conditions in the EMA that are trending toward meeting the EMA GSA sustainability goals and measurable 
objectives.  
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The projects and management actions included in this section should be considered a list of options that will 
be refined during GSP implementation. Stakeholders will be provided an opportunity to participate in the 
public process before projects and actions are undertaken. The effect of the management actions will be 
reviewed periodically, and additional Group 2 management actions and Group 3 projects may be considered 
and implemented as necessary to avoid undesirable results. A graphical depiction of the implementation 
sequence is presented in Figure ES-5. 

Management actions included in the GSP are summarized below and are described in more detail in 
Sections 6.3 through 6.10.  

ES-5.1 Group 1 Management Action 1 – Address Data Gaps 
Data gaps have been identified that require additional information because they are important for 
management of the EMA in the future. The following management actions will help fill these data gaps: 

 Expanding Monitoring Well Network in the EMA to Increase Spatial Coverage and Well Density 

 Performing Video Surveys in Representative Wells That Do Not Have Adequate Well Construction 
Records  

 Installing Shallow Piezometers in Alamo Pintado Creek and Zanja de Cota Creek Identified GDE Areas 

 Reviewing/Updating Water Usage Factors and Crop Acreages and Update Water Budget 

 Surveying and Investigating Additional Potential GDEs in the EMA 

ES-5.1.1 Expand Monitoring Well Network in the EMA to Increase Spatial Coverage and Well 
Density 

The areas where additional monitoring well data is needed are depicted in Figure 4-2. The data gap areas in 
both the Paso Robles Formation and the Careaga Sand units (the northwestern and north central portions of 
the uplands from Los Olivos to the northern boundary of the EMA, including the northern reaches of Zaca 
Creek and Alamo Pintado Creek) are locations where additional monitoring wells would improve the 
understanding of basin conditions. The proposed strategy for adding monitoring wells to the monitoring 
network will be to first incorporate existing wells to the extent possible. If an existing well in a particular area 
cannot be identified or permission to use data from an existing well cannot be secured to fill a data gap, 
then a new monitoring well may be considered. 

ES-5.1.2 Perform Video Surveys in Representative Wells That Currently Do Not Have 
Adequate Construction Records to Confirm Well Construction 

Several of the representative wells that are planned to be included in the GSP monitoring well network do 
not have adequate documentation about their depths, geologic formations intersected, casing 
characteristics, screened intervals, pump settings, and/or well construction details. To address this data 
gap, the EMA GSA will perform video logging to ascertain well construction details, and the location of well 
production zones. Concurrent with the video surveys, EMA GSA representatives will interview each well 
owner regarding the well maintenance history, operational issues or events, surface issues that may affect 
the well, and water quality within the well. 
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Figure ES-5. Adaptive Implementation Strategy for Projects and Management Actions 
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ES-5.1.3 Install Shallow Piezometers in Alamo Pintado Creek and Zanja de Cota Creek 
Identified GDE Areas 

To avoid undesirable results to GDEs and interconnected surface water discharging to the Santa Ynez River 
from the tributaries, construction of two shallow piezometers, are proposed within the GDE areas identified 
near the confluence of Alamo Pintado and Zanja de Cota Creeks with the Santa Ynez River (see Figure 4-4). 
The two proposed shallow piezometers will provide valuable data that will allow an enhanced understanding 
of the interconnected surface water system in high priority GDE areas and provide the basis for future 
refinements in the EMA hydrogeologic conceptual model. 

ES-5.1.4 Review/Update Water Usage Factors and Crop Acreages and Update Water Budget 

While the accuracy of the DWR and SYRWCD data for irrigated crops for the recent years is relatively high, 
uncertainty remains regarding the estimates of water use on the irrigated lands within the EMA. To address 
this uncertainty, the EMA GSA plans to review and update water usage factors and crop acreages, which will 
be incorporated into future refinements in the EMA water budget.  

ES-5.1.5 Survey and Investigate Potential GDEs in the EMA 

No biological or habitat surveys have been completed to verify the existence of potential GDEs in preparation 
of this GSP. A preliminary evaluation indicates there is insufficient data available to confirm the existence of 
the full nature and extent of Category A (high-priority) potential GDEs. To address this uncertainty, the 
recommended next step is to conduct field surveys to document and characterize the Category A potential 
GDEs. The findings from the proposed field surveys could be incorporated into future refinements in the EMA 
hydrogeologic conceptual model and SMCs. 

ES-5.2 Group 1 Management Action 2 – Groundwater Pumping Fee Program 
As part of the GSP implementation process, the EMA GSA will explore various financing options to cover its 
operational costs and to generate funding for the ongoing EMA monitoring program and the implementation 
of Group 1 management actions and potential future Group 2 management actions and Group 3 projects. 
Based on the results of these efforts, the EMA GSA may adopt a management action to levy groundwater 
pumping fees to generate funding for the EMA GSA. The initial financing evaluation will be focused on 
program design, policy and regulatory development, compliance with the California Environmental Quality 
Act, and stakeholder outreach. The EMA GSA will identify and evaluate the most effective and equitable fee 
structure for the EMA.  

ES-5.3 Group 1 Management Action 3 – Well Registration and Well Meter 
Installation Programs 
Well registration is intended to establish an accurate count of all the active wells in the EMA. Well metering 
is intended to improve estimates of the amount of groundwater extracted from the EMA. The EMA GSA will 
require that all groundwater production wells, including wells used by de minimis pumpers, be registered 
with the EMA GSA. The GSA may also develop and implement reporting protocols applicable to de minimis 
pumpers to ensure their production is reflected in the total amount of pumping in the EMA and to address 
circumstances where de minimis pumpers are or may be exceeding the de minimum thresholds. The EMA 
GSA will require all non-de minimis groundwater pumpers to report extractions at an interval to be 
determined by the EMA GSA using an approved method to estimate production. Guidelines and a regulatory 
framework will be developed to implement this program, which may also include a system for reporting and 
accounting for water conservation initiatives, voluntary irrigated land fallowing (temporary and permanent), 
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stormwater capture projects, or other activities that individual pumpers may elect to implement. Group 1 
Management Action 4 – Water Use Efficiency Programs 

Urban, rural, and agricultural water use efficiency has been practiced in the EMA for more than two decades 
and has been effective in significantly reducing water use within the region outside of the EMA. Existing 
programs promote responsible design of landscapes and appropriate choices of appliances, irrigation 
equipment, and other water-using devices to enhance the efficient use of water. The water use efficiency 
management actions—to be developed for implementation by municipal, agricultural, and rural domestic 
pumpers—will promote expansion and supplementation of the water use efficiency programs that currently 
exist. These programs will also be aligned with the requirements of water conservation mandates that been 
put in place by the State of California. Two types of water use efficiency programs are proposed: 

 Urban and Domestic Water Use Efficiency Programs: Initiatives that promote increasing water use 
efficiency by achieving reductions in the amount of water used for municipal, commercial, industrial, 
landscape irrigation, rural domestic, and aesthetic purposes. These programs can include incentives, 
public education, technical support, and other efficiency-enhancing programs. 

 Agricultural Water Use Efficiency Programs: Initiatives that promote increasing water use and irrigation 
efficiency and achieving reductions in the amount of water used for agricultural irrigation. These 
programs can include incentives, public education, technical support, training, implementation of BMPs, 
and other efficiency-enhancing programs. 

ES-5.4 Group 2 Management Action 5 – Groundwater Base Pumping Allocation 
If Group 1 management actions do not avoid chronic groundwater level declines and reduction of 
groundwater in storage over the next 20-year period and beyond, the EMA GSA may seek to develop and 
implement a regulatory program to allocate a volume of groundwater to be pumped by users annually from 
the EMA. This program is referred to herein as the base pumping allocation (BPA) program. The amount of 
pumping reduction (if needed in the future) is uncertain and will depend on several factors including climate 
conditions, the effectiveness and timeliness of voluntary actions by pumpers, and the success of other 
planned and potential projects and management actions. The groundwater BPA Program would require 
various analyses and steps, including but not limited to: 

 Establishing a methodology for determining baseline pumping considering: 

 Sustainable yield of the EMA 
 Groundwater level trends 
 Historical groundwater production  
 Land uses and corresponding water use requirements 
 Compliance with the California Environmental Quality Act 

 Establishing a methodology to consider, among other factors determine groundwater, water rights and 
evaluation of anticipated benefits from other relevant actions individual pumpers take 

 An implementation timeline 

 Approving a formal regulation to enact the program 

A baseline pumping allocation schedule could be implemented and adjusted over time, as needed, and 
according to relevant factors, to meet groundwater extraction targets in the EMA (consistent with the 
sustainable yield). Analyses would be updated periodically as new data are developed. 
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ES-5.5 Group 2 Management Action 6 – Groundwater Extraction Credit (GEC) 
Marketing and Trading Program 
As previously described, the EMA GSA may, as needed, develop and implement a Groundwater BPA Program 
that would assign pumping allocations in the EMA annually and, if necessary, impose a schedule on the 
pumping allocations over time to bring total pumping in the EMA within its sustainable yield within 20 years 
of GSP adoption. In conjunction with a Groundwater BPA Program, the EMA GSA may also pursue the 
development and implementation of a Groundwater Extraction Credit (GEC) Marketing and Trading Program 
to provide increased flexibility to groundwater producers in using their pumping allocations. The program 
could enable voluntary transfers of allocations between parties, on a temporary or permanent basis, through 
an exchange of GECs. Among other potential benefits, a GEC Marketing and Trading Program could assist 
existing groundwater users or new groundwater users in acquiring needed groundwater supplies from other 
pumpers, in the form of GECs, to support economic activities in the EMA, encourage and incentivize water 
conservation, enable temporary and permanent fallowing of agricultural lands, and facilitate a control of 
pumping allocations as needed during the 20-year GSP implementation period. As part of a GEC Marketing 
and Trading Program, the EMA GSA may consider a policy to define groundwater extraction carryover 
provisions from year to year and/or to allow multi-year pumping averages. 

ES-5.6 Group 2 Management Action 7 – Voluntary Agricultural Crop Fallowing 
and Crop Conversion Programs 
The EMA GSA has identified voluntary agricultural crop fallowing and crop conversion as a potential 
management action that may be considered if Group 1 management actions are not proving effective in 
achieving sustainability in the EMA within 20 years of GSP adoption. As deemed necessary during the GSP 
implementation period, the EMA GSA may develop programs that would permit voluntary fallowing and land 
use conversions on a temporary or permanent basis as a means of reducing total water production in the 
EMA. As with the Groundwater BPA and GEC Marketing and Trading Programs discussed above, an 
important consideration in developing a voluntary fallowing and crop conversion program would be to 
include protections of water rights for producers who choose to fallow or carry out their land use 
conversions. As part of this management action, the EMA GSA would develop an EMA-wide accounting 
system that tracks landowners who decide to voluntarily fallow or convert their land and reduce groundwater 
pumping or otherwise refrain from using groundwater.  

ES-5.7 Group 3 Projects 
Although the EMA GSA has no near-term plans to initiate construction of any specific projects for the 
purposes of achieving groundwater sustainability, the EMA GSA and/or other local agencies may be 
interested in proceeding with the study, planning, preliminary design/engineering, and permitting phases for 
several projects that were identified for potential future consideration. A description of the projects that the 
EMA GSA identified for future consideration and associated summary information are presented in Sections 
6.10.1 through 6.10.10. 

The projects that the EMA GSA identified for future consideration include: 

 Distributed Storm Water Managed Aquifer Recharge (DSW-MAR) Basins (In-Channel and Off-Stream 
Basins) 

 City of Solvang / Santa Ynez Community Services District WWTF Recycled Water and Reuse In Lieu of 
Groundwater Pumping or Indirect Potable Reuse 

 Los Olivos Community Services District WWTF Recycled Water and Reuse In Lieu of Groundwater 
Pumping or Indirect Potable Reuse  
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 Santa Ynez Band of Chumash Indians WWTF Recycled Water and Reuse In Lieu of Groundwater Pumping 
or Indirect Potable Reuse 

 GSA to become a Funding Partner to the Santa Barbara County Precipitation Enhancement Program 

 Conjunctive Use – Managed Aquifer Recharge (MAR) Projects Using Imported (State Water Project [SWP] 
and Santa Ynez River [SYR]) Water 

 In Lieu Recharge Projects to Deliver Unused and Surplus Imported Water to Offset Groundwater 
Extractions 

 Aquifer Storage and Recovery Projects 

ES-6 Groundwater Sustainability Plan Implementation (GSP Section 7) 
Section 7 provides a conceptual road map for efforts to implement the GSP after adoption and discusses 
implementation effects in accordance with SGMA regulations. This implementation plan is based on the 
current understanding of the EMA’s conditions and anticipated administrative considerations that affect the 
management actions described in Section 6. Projects and management actions will address data gaps and 
reduce uncertainty, improve understanding of basin conditions and how they may change over time, and 
create opportunities to promote conservation and optimize water use in the EMA.  

The EMA GSA plans to continually monitor and assess groundwater levels relative to SMCs, and under 
conditions where minimum thresholds are projected to be reached, the EMA GSA will perform assessments 
to determine whether the trends are related to groundwater pumping, drought conditions, or other factors. If 
groundwater level data are trending toward reaching minimum thresholds as a direct consequence of 
groundwater pumping in the EMA, then the EMA GSA may consider the implementation of Group 2 
management actions and Group 3 projects. Conceptual planning-level cost estimates for implementing each 
management action are presented in Table 7-1, and potential funding sources are described in Section 7.7. 
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SECTION 1: Introduction to Plan Contents [Article 5 §354] 

This section describes the purpose of this Groundwater Sustainability Plan (GSP), the Santa Ynez River Valley 
Groundwater Basin (Basin) – Eastern Management Area (EMA), and how this GSP is organized. 

1.1 Purpose of the Groundwater Sustainability Plan 
In 2014, the State of California enacted the Sustainable Groundwater Management Act (SGMA). This law 
requires groundwater basins in California that are designated as medium or high priority be managed 
sustainably. Satisfying the requirements of SGMA generally requires four basic activities: 

1. Forming one or multiple Groundwater Sustainability Agency(s) (GSAs) to fully cover a basin 

2. Developing one or multiple GSPs that fully cover the basin 

3. Implementing the GSP and managing to achieve quantifiable objectives 

4. Regular reporting to the California Department of Water Resources (DWR) 

This document fulfills the GSP requirement for the EMA GSA. This GSP describes the EMA, develops 
quantifiable management objectives that account for the interests of the EMA’s beneficial groundwater uses 
and users, and identifies a group of projects and management actions that will allow the EMA to achieve 
sustainability within 20 years of plan adoption. 

This GSP was developed specifically to comply with SGMA’s statutory and regulatory requirements. As such, 
the GSP uses the terminology set forth in these requirements (see California Water Code § 10721 and 23 
California Code of Regulations § 351), which may be different from the terminology used in other contexts 
(e.g., past reports or studies, past analyses, judicial rules, or findings).  

1.2 Description of the Santa Ynez River Valley Groundwater Basin – 
Eastern Management Area 

The Basin is identified by DWR in Bulletin 118 as Basin No. 3-015 (DWR, 2016). The Basin is located in 
central Santa Barbara County in the Central Coastal region of California. For the purposes of groundwater 
management and SGMA compliance, the Notice of Decision to Become a GSA, dated May 1, 2017, 
describes the organization of SGMA compliance for the Basin with the creation of three management areas: 
the Western Management Area, the Central Management Area, and the EMA (see Appendix A).  

The EMA is within the Basin, as presented on Figure 1-1. The total area of the EMA is about 130 square 
miles. The land surface elevation ranges from 480 feet at the mouth of Alamo Pintado Creek south of 
Solvang to about 2,390 feet in the foothills of the San Rafael Mountains on the northeast side of the EMA. 
The San Rafael Range continues beyond the boundaries of the EMA, reaching elevations of 4,000 to 6,000 
feet above mean sea level (LaFreniere and French, 1968). The EMA boundary delineates the northeast 
portion of the groundwater basin; however, the watershed includes a larger area that contributes surface 
water to the EMA.   

§354 Introduction to Plan Contents. This Article describes the required contents of Plans submitted to 
the Department for evaluation, including administrative information, a description of the basin 
setting, sustainable management criteria, description of the monitoring network, and projects and 
management actions. 
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1.3 How this GSP is Organized 
This GSP has been planned and developed collaboratively by the member agencies making up the EMA GSA. 
The organization of this plan is as follows: 

 Section 1 – Introduction to Plan Contents: An introduction to the GSP, including a description of its 
purpose and a brief description of the EMA. 

 Section 2 – Administrative Information: Includes the following: 

 Information on the EMA GSA as an organization and a brief description of the agencies participating 
in the GSA, including information on the legal authority of the GSA to plan and coordinate 
groundwater sustainability for the EMA.  

 An overview description of the EMA, including land use and agencies with jurisdiction, a description 
of the existing groundwater management plans and regulatory programs, any programs for 
conjunctive use, and urban land use programs that might have an effect on or be affected by this 
GSP.  

 The EMA GSA’s communications and engagement planning and implementation, public feedback 
and stakeholder comments on the plan, how feedback was incorporated into the GSP, and 
responses to comments received 

 Section 3 – Basin Setting: Includes the following: 

 An explanation of the hydrogeologic conceptual model developed for the EMA that includes 
descriptions of the regional hydrology and geology, principal aquifers and aquitards, and a 
description of the data gaps in the current model. 

 A detailed description of the groundwater conditions, including groundwater elevations and changes 
in storage, groundwater quality for drinking water and agricultural irrigation and trends over time, any 
issues related to land subsidence, locations where surface water and groundwater are 
interconnected, and the identification and distribution of groundwater-dependent ecosystems. 

 A presentation of the historical, current, and projected water budgets for the EMA; how the water 
budgets were developed; an estimate of sustainable yield for the EMA; and the effects of climate 
change using DWR climate change assumptions. 

 Section 4 – Monitoring Networks: A detailed description of the monitoring objectives and monitoring in 
the EMA for groundwater levels, storage, water quality, land subsidence, interconnected surface water, 
as well as representative monitoring sites, and a description of the data management and reporting 
system. 

 Section 5 – Sustainable Management Criteria: Defines the sustainability goal for the EMA, describes the 
process through which sustainable management criteria (SMCs) were established; describes significant 
and unreasonable effects that could lead to undesirable results as a result of groundwater use; 
describes and defines SMCs regarding chronic lowering of groundwater levels, reduction in groundwater 
storage, seawater intrusion, degraded groundwater quality, land subsidence, and depletion of 
interconnected surface water; and describes the minimum thresholds, measurable objectives, and 
interim milestones to avoid undesirable results. 

 Section 6 – Projects and Management Actions: Provides a grouping, and description of each project and 
management action that may be developed and implemented by the EMA GSA to avoid undesirable 
results and ensure sustainability within 20 years of GSP adoption. 

 Section 7 – Groundwater Sustainability Plan Implementation: Describes the implementation sequence 
for projects and management actions, overall schedule, implementation costs, and sources of funding.  
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SECTION 2: Administrative Information [Article 5, SubArticle 1] 

2.1 Agency Information [§354.6] 
On May 23, 2016, eight agencies, including the Santa Ynez River Water Conservation District (SYRWCD); 
Santa Barbara County Water Agency (Water Agency); the City of Solvang; and the SYRWCD, Improvement 
District No. 1 (ID No. 1); along with the Cities of Buellton and Lompoc and the Vandenberg Village and 
Mission Hills Community Services Districts, entered into a memorandum of understanding (2016 MOU).1 The 
2016 MOU outlined a structure for implementing Sustainable Groundwater Management Act (SGMA) in the 
Santa Ynez River Valley Groundwater Basin (Basin); the formation of three Groundwater Sustainability 
Agencies (GSAs) for the Western Management Area (WMA), Central Management Area (CMA), and Eastern 
Management Area (EMA); and the development of a separate Groundwater Sustainability Plan (GSP) for 
each GSA.  

On April 27, 2017, the SYRWCD, the Water Agency, the City of Solvang, and ID No. 1 entered into a 
memorandum of agreement (2017 MOA)2 providing for the formation of the EMA GSA, the development of 
this GSP, the implementation of a hydrogeologic study, and the establishment of a GSA Committee for the 
EMA. The 2017 MOA also outlines the powers of the GSA and establishes how each signing party bears the 
costs of the outlined efforts. The 2017 MOA is described in further detail in Section 2.1.2.3 and is presented 
in Appendix A. 

On February 26, 2020, the eight parties to the 2016 MOU entered into an Intra-Basin Administrative 
Agreement (Administrative Agreement)3 to coordinate implementation of the SGMA among the three GSAs in 
the Basin (see Appendix A). This agreement provides a framework for ongoing cooperation to ensure that the 
three GSPs are developed and implemented using the same data and methodologies for key assumptions 
(e.g., groundwater elevation data, water budget, etc.) and that components of the three GSPs needed to 
achieve the sustainability goal for the Basin are based on a consistent understanding of the Basin setting. 
The agreement further outlines how the GSAs will coordinate distribution of California Department of Water 
Resources (DWR) grant funds, as well as cost sharing for joint services.  

A Coordination Agreement is being drafted between the parties to address SGMA requirements. It will be 
included with the Final GSP that is submitted to DWR. 

 
1 Memorandum of Understanding for Implementation of the Sustainable Groundwater Management Act in the Santa Ynez 
Valley Groundwater Basin (see Appendix A). 
2 Memorandum of Agreement for Formation of a Groundwater Sustainability Agency for the Eastern Management Area in the 
Santa Ynez River Valley Groundwater Basin Under the Sustainable Groundwater Management Act (see Appendix A). 
3 Intra-Basin Administrative Agreement for Implementation of the Sustainable Groundwater Management Act in the Santa 
Ynez River Valley Groundwater Basin (see Appendix A). 

§354.2 Introduction to Administrative Information. This Subarticle describes information in the Plan 
relating to administrative and other general information about the Agency that has adopted the Plan 
and the area covered by the Plan. 
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2.1.1 Name and Mailing Address 

The following contact information is provided for the EMA GSA pursuant to California Water Code § 10723.8: 

Santa Ynez River Valley Groundwater Basin Eastern Management Area GSA 
Mailing Address: P.O. Box 719 
Physical Address (no mail delivery):3669 Sagunto Street, Suite 101 Santa Ynez, CA 93460 

2.1.2 Organization and Management Structure 

2.1.2.1 Agencies Participating in the GSA 

The organization and management structures of each of the four member agencies in the EMA are 
described below.  

Santa Ynez River Water Conservation District  

The SYRWCD was formed in 1939 for the primary purpose of protecting water rights on the lower Santa Ynez 
River. The SYRWCD extends over approximately 180,000 acres in central Santa Barbara County (County). 
Water production within the SYRWCD is used for domestic, municipal, industrial, and agricultural purposes. 

Under the Water Conservation District Law of 1931, the SYRWCD has collected a groundwater charge since 
1979 to supplement ad valorem property taxes (on land only) to fund its operations. The groundwater charge 
is based on self-reported production from owners’ wells in the SYRWCD. There are currently six groundwater 
charge zones in the SYRWCD. There is a differential charge for agricultural water, special irrigation water 
(such as parks, golf courses), and other (non-agricultural, non-special) water uses. Water code dictates that 
other water rates may be no less than three times the agricultural rates.  

The principal enabling act for formation of SYRWCD is California Water Code § 74000 et seq. SYRWCD is 
governed by a five-member board of directors. Directors are elected by the registered voters in SYRWCD 
boundaries to staggered 4-year terms; there is no limit to how many terms a board member may serve. The 
board meets quarterly to discuss regular business, and as needed to discuss special agenda items. The 
board is the legislative body of the district that determines the policies by which SYRWCD operates. 
SYRWCD’s staff include a general manager, a groundwater program manager, and a district administrator. 
Staff also fill the roles of board secretary and treasurer. The board is also supported and advised by its own 

§354.6 Agency Information. When submitting an adopted Plan to the Department, the Agency shall 
include a copy of the information provided pursuant to Water Code Section 10723.8, with any 
updates, if necessary, along with the following information: 

(a) The name and mailing address of the Agency. 

§354.6 Agency Information. When submitting an adopted Plan to the Department, the Agency shall 
include a copy of the information provided pursuant to Water Code Section 10723.8, with any 
updates, if necessary, along with the following information: 

(b) The organization and management structure of the Agency, identifying persons with management 
authority for implementation of the Plan. 
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legal counsel. SYRWCD is the point of contact with DWR for the EMA GSA, according to California Code of 
Regulations (CCR) Title 23, § 357.4.  

Santa Barbara County Water Agency 

The Water Agency was established by the state legislature in 1945 to control and conserve storm, flood, and 
other surface waters for beneficial use and to enter into contracts for water supply. The Water Agency was 
originally empowered under California Water Code § 30000 et seq. The Water Agency is part of the Santa 
Barbara County Public Works Department and is responsible for the following: 

 Preparing investigations and reports on the County’s water requirements, groundwater conditions, 
efficient use of water, and other water supply related technical studies. 

 Managing County-wide programs, including the Integrated Regional Water Management (IRWM) 
Program, Regional Water Efficiency Program, and winter cloud seeding program. 

 Providing technical assistance to other County departments, water districts, and the public concerning 
water availability.  

 Administering certain provisions of the Cachuma Project and the Twitchell Dam Project contracts with 
the U.S. Bureau of Reclamation (USBR). 

 Participating in GSAs.  

City of Solvang 

The City of Solvang was incorporated on May 1, 1985. Its City Council includes a mayor, mayor pro tempore, 
and three council members. The mayor and one council member each serve a 2-year term and all other 
council members serve 4-year terms. The City Council meets the second and fourth Mondays of each month. 
The City of Solvang Municipal Code4 includes regulations on Water and Sewer, Zoning, Subdivisions, and 
Stormwater. 

Santa Ynez River Water Conservation District, Improvement District No. 1 

ID No. 1 was formed on July 7, 1959, under the Water Conservation Law of 1931, Division 21, § 74000 et 
seq. of the California Water Code as an Improvement District within the SYRWCD, for the purposes of 
furnishing water to its customers within its boundaries. ID No. 1’s operations are governed by rules and 
regulations for water service for ID No. 1. The most recent version of the Rules and Regulations was adopted 
by the Board on March 20, 2018.  

2.1.2.2 Memorandum of Agreement for GSP Development 

The four member agencies participating in the EMA GSA entered into an MOA in April 2017. The 2017 MOA 
forms a GSA for the EMA and facilitates a cooperative and ongoing working relationship between the parties 
to develop a GSP for the EMA. The GSP developed under this MOA will be considered for adoption by the 
EMA GSA and the adopted GSP subsequently will be submitted to DWR for approval. The GSA may decide to 
enter into a new agreement to coordinate GSP implementation at that time. A copy of the 2017 MOA is 
included in Appendix A. 

 
4 The City of Solvang Municipal Code is available here: http://qcode.us/codes/solvang/. (Accessed March 22, 2021.) 

http://qcode.us/codes/solvang/
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The 2017 MOA establishes the EMA GSA Committee (Committee), consisting of one representative and one 
alternate from each of the four member agencies. The representative is an elected official while the 
alternate is either an elected official or staff, as appointed by the governing body of the member agency. The 
2017 MOA outlines voting within the Committee and the Committee’s powers and responsibilities. The 
Committee conducts activities related to GSP development and SGMA implementation, including but not 
limited to the following: 

 Developing a SGMA-compliant GSP.  

 Reviewing and participating in the selection of consultants related to GSA efforts. 

 Developing annual budgets and additional funding needs. 

 Developing a stakeholder engagement plan. 

 Coordinating with the other two GSAs in the Basin. 

The full list of activities the Committee is authorized to undertake is included in the 2017 MOA (see 
Appendix A). 

2.1.2.3 Administrative Agreement and Coordination Agreement 

As described in Section 2.1, eight parties in the Basin entered into the Administrative Agreement in 2020, 
which provides context for the three GSAs in the Basin to work together to prepare three GSPs for the Basin 
(see Appendix A). The Administrative Agreement describes the division of DWR grant funding for GSP 
development among the three GSAs and cost sharing, when appropriate, for basin-wide activities. 
Importantly, the Administrative Agreement also requires the three GSAs to prepare a Coordination 
Agreement in accordance with SGMA and the SGMA regulations to ensure that the three GSPs are developed 
and implemented using the same data and methodologies for key assumptions (e.g., groundwater elevation 
and extraction data, surface water supply, total water use, change in groundwater storage, water budget, 
and sustainable yield). A Coordination Agreement is being developed among the three GSAs and will be 
adopted by each GSA and included as part of each of the three GSPs for the Basin being submitted to DWR. 

2.1.3 Plan Manager and Contact Information 

The address and telephone number for the EMA GSP plan manager is listed below: 

Bill Buelow, GSA Coordinator 
Santa Ynez River Valley Groundwater Basin  
Eastern Management Area GSA 
P.O. Box 719 
3669 Sagunto Street, Suite 101 
Santa Ynez, CA 93460 
Phone: 805-693-1156 
e-mail: bbuelow@syrwcd.com 

§354.6 Agency Information. When submitting an adopted Plan to the Department, the Agency shall 
include a copy of the information provided pursuant to Water Code Section 10723.8, with any 
updates, if necessary, along with the following information: 

(c) The name and contact information, including the phone number, mailing address and electronic 
mail address, of the plan manager. 
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2.1.4 Legal Authority 

As part of its creation, the 2017 MOA for the GSA Committee granted it authority to have all powers that a 
GSA is authorized to exercise as provided by SGMA, including, but not limited to, developing a GSP and 
imposing fees to fund GSA and GSP activities. 

In accordance with California Water Code § 10720.5 (b) “Nothing in this part, or in any groundwater 
management plan adopted pursuant to this, part determines or alters surface water rights or groundwater 
rights under common law or any provision of law that determines or grants surface water rights.” 
Accordingly, this GSP does not determine or alter such surface water or groundwater rights. 

Figure 2-1 shows the extent of the GSP plan area for the EMA, which is the Santa Ynez Uplands Area, along 
with the jurisdictional boundary of each of the four member agencies of the EMA GSA. The entire plan area is 
covered by the four agencies; no portion of the EMA is covered by an exclusive agency.5 No authority is 
needed from any other GSA or agency to implement this GSP. 

2.1.5 Cost and Funding of Plan Implementation 

Costs and options for funding the EMA GSP are presented in Section 7. 

2.2 Description of Plan Area [§354.8] 
This GSP covers the entire EMA, which lies in the eastern portion of the Basin, in north Santa Barbara 
County. As presented on Figure 2-1, the EMA portion of the Basin is bounded on the north and east by the 
San Rafael Mountains and on the northwest by the adjacent San Antonio Creek Valley Groundwater Basin. 
The southern boundary of the EMA to the south is adjacent to the Santa Ynez Mountains. The southwest 
portion of the EMA is adjacent to the CMA and beyond to the rest of the Basin (DWR, 2018). Average 

 
5 The Santa Ynez Band of Chumash Indians has sovereignty over the Santa Ynez Reservation but is not a member agency  of 
the GSA implementing this GSP. 

§354.6 Agency Information. When submitting an adopted Plan to the Department, the Agency shall 
include a copy of the information provided pursuant to Water Code Section 10723.8, with any 
updates, if necessary, along with the following information: 

(d) The legal authority of the Agency, with specific reference to citations setting forth the duties, 
powers, and responsibilities of the Agency, demonstrating that the Agency has the legal authority to 
implement the Plan. 

§354.6 Agency Information. When submitting an adopted Plan to the Department, the Agency shall 
include a copy of the information provided pursuant to Water Code Section 10723.8, with any 
updates, if necessary, along with the following information: 

(e) An estimate of the cost of implementing the Plan and a general description of how the Agency 
plans to meet those costs. 
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precipitation within the EMA varies from a maximum of about 24 inches per year in the higher elevations to a 
minimum of about 15 inches per year in the southern and central areas (Santa Barbara County, 2012). 

The EMA includes the City of Solvang; the unincorporated townships of Santa Ynez, Los Olivos, and Ballard; 
properties of the Santa Ynez Band of Mission Indians; and remaining unincorporated areas extending 
throughout the EMA (see Figure 2-2). The unincorporated areas consist of ranchettes (occupying parcels that 
are 5 to 20 acres in size) and larger agricultural parcels. The City of Solvang and ID No.1 provide retail water 
service to their respective service areas. Additionally, water is produced from private wells for domestic and 
agricultural uses both inside and outside of the retail water service areas. The SYRWCD covers 
approximately 33 percent of the EMA area in two non-contiguous areas, one in the southwestern portion of 
the EMA and the other around Cachuma Reservoir (Lake Cachuma). The City of Solvang and ID No. 1 are 
entirely within the SYRWCD boundary. The remainder of the EMA outside of the SYRWCD, the City of Solvang, 
and ID No.1 boundaries is under the jurisdiction of the Water Agency, as described by SGMA. Estimates of 
pumping within the EMA vary widely over time and are largely unknown outside of the SYRWCD boundary. 
Estimates of pumping in these areas have been made using crop type, acreage, and crop water use factors. 
Changes in pumping volumes are attributed to changes in agricultural practices and residential 
development. 

The Santa Ynez River drains the entire Santa Ynez watershed as it flows through its southern end. From its 
origins in the Los Padres National Forest to the east near Divide Peak and the Ventura County border, the 
river enters three man-made reservoirs, including Jameson Lake, Gibraltar Reservoir, and Lake Cachuma. 
Two tributaries from the Santa Ynez Uplands Area, Santa Cruz Creek and Cachuma Creek, feed Lake 
Cachuma, the largest of the three reservoirs. The Bradbury Dam impounds Lake Cachuma; downstream, the 
Santa Ynez River flows west through the EMA. Within the EMA, the Santa Ynez River is joined by several 
tributaries, including Santa Agueda Creek, Zanja de Cota Creek, and Alamo Pintado Creek. Highway 154 is 
the most significant east-west highway in the EMA; Highway 246 also runs east-west across western third of 
the EMA.  
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2.2.1 Summary of Jurisdictional Areas and Other Features 

2.2.1.1 Adjudicated Areas, Other GSA, And Alternative Plans 

As of the date that this GSP was completed and submitted to DWR for evaluation, no part of the Basin nor 
any surrounding basin has been identified in SGMA (California Water Code § 10720.8) as an adjudicated 
area and no part of the Basin nor any surrounding basin has been the subject of a comprehensive 
adjudication as described in Code of Civil Procedure § 830 et seq. Two other GSAs exist within the Basin 
(i.e., WMA and CMA). No alternative plans have been submitted for any part of the Basin nor for any 
surrounding basin. Consequently, no map is included in the GSP for adjudicated areas or alternative plans.  

2.2.1.2 Other Jurisdictional Areas 

In addition to the four member agencies of the EMA GSA, there are several federal, state, tribal, and local 
agencies that have some degree of water management authority in the EMA. Each agency or organization is 
discussed below. A map of the jurisdictional extent of the federal, state, and tribal agencies within the EMA 
is shown on Figure 2-2. A map showing the jurisdictional extent of city and local jurisdictions within the EMA 
is shown on Figure 2-3. 

  

§354.8 Description of Plan Area. Each Plan shall include a description of the geographic areas 
covered, including the following information: 

(a) One or more maps of the basin that depict the following, as applicable: 

(1) The area covered by the Plan, delineating areas managed by the Agency as an exclusive Agency 
and any areas for which the Agency is not an exclusive Agency, and the name and location of any 
adjacent basins.  

(2) Adjudicated areas, other Agencies within the basin, and areas covered by an Alternative. 

(3) Jurisdictional boundaries of federal or state land (including the identity of the agency with 
jurisdiction over that land), tribal land, cities, counties, agencies with water management 
responsibilities, and areas covered by relevant general plans. 

(4) Existing land use designations and the identification of water use sector and water source type. 

(5) The density of wells per square mile, by dasymetric or similar mapping techniques, showing the 
general distribution of agricultural, industrial, and domestic water supply wells in the basin, including 
de minimis extractors, and the location and extent of communities dependent upon groundwater, 
utilizing data provided by the Department, as specified in Section 353.2, or the best available 
information. 

(b) A written description of the Plan area, including a summary of the jurisdictional areas and other 
features depicted on the map. 
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2.2.1.3 Federal Agencies 

Federal agencies with land holdings in the EMA include the National Forest Service, the Bureau of Land 
Management, and the USBR. A portion of the Los Padres National Forest covers a small area near the 
northern boundary of the EMA. The Bureau of Land Management manages one small parcel near Happy 
Canyon Road that partially overlies the EMA. The USBR manages the area in and around Lake Cachuma. 

2.2.1.4 Tribal Land 

The one Native American tribe in Santa Barbara County is the Santa Ynez Band of Chumash Indians. The 
Tribe has three recognized tribal land areas in the EMA. The Santa Ynez Reservation of the Santa Ynez Band 
of Chumash Indians’ boundaries are within the boundary of the EMA, and the Tribal Chairman indicated early 
in the SGMA process that the Tribe looks forward to collaborating with the GSA.6 Currently, the Chumash 
tribal government is participating in the SGMA process for the EMA GSA through its representative on the 
Citizens Advisory Group (CAG). 

2.2.1.5 State Agencies 

The Santa Ynez Mission State Park is the only state-owned parcel within the EMA, as shown on Figure 2-2. 
The State Water Resources Control Board has jurisdiction over the Santa Ynez River and the associated river 
underflow. 

2.2.1.6 County Agencies 

The County of Santa Barbara is responsible for comprehensive long-term planning in the county through a 
County of Santa Barbara Comprehensive Plan.7 Details on the Comprehensive Plan are available in Section 
2.2.3. In addition, the Water Agency overlies the EMA and is a local agency as defined in California Water 
Code § 10721(n). The Water Agency represents the areas outside of the SYRWCD, City of Solvang, and ID 
No. 1 jurisdictional areas within the EMA (see Figure 2-1).  

2.2.1.7 City and Local Agencies 

The City of Solvang (City) lies on the west side of the EMA. The City has water management authority over its 
incorporated area and manages a number of parks and recreational sites. The City water and sewer 
regulations include a conservation program that sets forth conservation benchmarks and penalties. The City 
operates a wastewater treatment plant (WWTP) that can treat up to 1.5 million gallons per day. The WWTP 
receives and treats wastewater from the City as well as the Santa Ynez Community Services District (SYCSD). 
The City’s stormwater code outlines the provisions for protecting water quality. 

In addition to collecting and treating wastewater from the City, the SYCSD serves the eastern portion of the 
town of Santa Ynez and maintains the Chumash wastewater treatment and collection system. The SYCSD is 
responsible for sewer collections and streetlights. The SYCSD also does contract operations for wastewater 
collection and treatment.  

The Los Olivos Community Service District was formed in 2018 for the purpose of developing the facilities 
necessary to collect, treat, and dispose of sewage, wastewater, recycled water, and stormwater in the 
unincorporated community of Los Olivos. 

 
6 See Appendix E of the Final Draft Communications & Engagement Plan for Santa Ynez EMA GSP Development (GSI and GEI, 
2020). 
7 Available at https://www.countyofsb.org/plndev/policy/comprehensiveplan/comprehensiveplan.sbc. (Accessed March 24, 
2021.) 

https://www.countyofsb.org/plndev/policy/comprehensiveplan/comprehensiveplan.sbc
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SYRWCD was established as a special district by the Santa Barbara County Board of Supervisors in 1939. Its 
mission is to protect water rights and conserve and augment water supplies within the district. Its six 
groundwater charge zones are presented in Figure 2-4. 

ID No. 1 was formed on July 7, 1959, under the Water Conservation Law of 1931, Division 21, § 74000 et 
seq. of the California Water Code as an Improvement District within the SYRWCD, for the purposes of 
furnishing water to its customers within its boundaries (see Figure 2-4). ID No. 1’s operations are governed 
by rules and regulations for water service for ID No. 1. The most recent version of the Rules and Regulations 
was adopted by the Board on March 20, 2018. 

2.2.1.8 Land Use 

Land uses in the Santa Barbara County Comprehensive Plan are designated by the Santa Barbara County 
Board of Supervisors. Land uses throughout the county include the following: 

 Agriculture 
 Mineral Resource Industry 
 Oil/Petroleum Resource Industry 
 Mineral Resource Area 
 Utility-Scale Solar Photovoltaic Facility 

 Waste Disposal Facility 
 Incorporated City 
 Unincorporated Urban Area 
 Vandenberg Space Force Base8 
 Los Padres National Forest 

According to land use data prepared by Land IQ, LLC, and provided to DWR, the primary land uses in the 
EMA are agriculture, urban areas, and undeveloped land. Current EMA land uses in the EMA are summarized 
by category in Table 2-1 and shown on Figure 2-5. The urban land use category is provided by DWR based on 
data compiled by Land IQ, LLC, from 2018 (DWR, 2021). The balance of the approximately 84,400 acres in 
the EMA is classified as native vegetation and could include dry farmed land. 

  

 
8 Vandenberg Space Force Base was formerly called the Vandenberg Air Force Base until a renaming ceremony in May 2021 
(Associated Press, 2021). The Base is not included in the EMA. 
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Table 2-2. Land Use Summary in 2018 

Land Use Category Acres 

Agriculture by Crop Type 

Deciduous Fruit and Nuts 317 
Field Crops 1,590 
Ornamentals 3 
Pasture 1,294 
Truck, Nursery, and Berry Crops 872 
Vineyards 3,253 

Total Agriculture 7,330 

Urban 4,359 

Native Vegetation / Idle 84,711 

Total 96,400 

 

The City of Solvang, which occupies 2.2 square miles in the EMA, includes the following zoning designations 
within its boundaries (City of Solvang, 2016): 

 Eight Residential Categories, including Mobile Home Park 
 Commercial Retail / General /Tourist Related 
 Light Industry  
 Professional - Office 

 Recreational 
 Agricultural  
 Resource Management  

2.2.1.9 Water Use Sector 

Water demands in the EMA are organized into the six water use sectors identified in the GSP emergency 
regulations.9 These are: 

 Urban. Urban water use is assigned to non-agricultural water uses in the City and other census-
designated places. Domestic use outside of census-designated places is not considered urban use.  

 Industrial. There is limited industrial use in the EMA. DWR does not have any records of wells in the EMA 
that are categorized as being for industrial use. Most industrial use is associated with agriculture and is 
accounted for in the agricultural water use sector. 

 Agricultural. This is the largest water use sector in the EMA. 

 Managed wetlands. There are no managed wetlands in the EMA. 

 Managed recharge. There is no managed recharge in the EMA.  

 
9 Section 3, Basin Setting, includes water budgets that categorize water uses with different categories, primarily (1) 
agricultural; (2) “other” water, which includes municipal, industrial, small public water systems, and domestic use; and (3) 
“special” irrigation water, which refers to urban landscape and golf course irrigation. 
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 Native vegetation. This is the largest water use sector in the EMA by land area. This sector, required by 
the regulations, includes rural residential areas. Native vegetation is the term used in the regulations for 
all other unmanaged and non-irrigated land use sectors.  

Figure 2-6 shows the distribution of the water use sectors in the EMA. 

2.2.1.10 Water Source Type 

Water source types in the EMA include groundwater, surface water, and water imported from outside the 
EMA. Groundwater supplies about 85 percent of the water demand within the EMA, and communities 
dependent on groundwater are presented in Figure 2-7 (refer to the water budget presented in Section 3.3). 
Water is imported into the EMA from the Cachuma Project and from the State Water Project (SWP).  

Groundwater pumped by the City and ID No. 1 is delivered to its customers within its respective jurisdictional 
boundaries in the southwestern portion of the EMA. Private agricultural and domestic users also pump 
groundwater from the Santa Ynez Uplands. The bulk of water used to irrigate crops in the EMA is sourced by 
pumping groundwater from the Santa Ynez Uplands and surface water from the Santa Ynez River underflow.  

ID No. 1 imports water into the EMA via the Cachuma Project and the SWP. ID No. 1 does not receive its 
Cachuma Project water directly; instead, in addition to its own entitlement of SWP supplies, it also receives 
an amount of SWP water through an Exchange Agreement with the South Coast members of the Cachuma 
Project, whereby ID No.1 provides its Cachuma Project water to the South Coast in exchange for an 
equivalent amount of SWP water from the South Coast agencies. ID No.1 also produces water from the 
Santa Ynez River under licenses issued by the State Water Resources Control Board for use in the Santa 
Ynez Uplands.  

As a member agency of the Central Coast Water Authority (CCWA), ID No. 1 has a Table A allocation of 2,000 
acre-feet per year (AFY) and a 200-acre-foot drought buffer of imported SWP water. Of that amount, 1,500 
AFY are contractually committed for use by the City of Solvang. The drought buffer effectively increases the 
amount of water to be delivered in the event that overall deliveries are reduced by a given percentage. 
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2.2.1.11 Existing Well Types, Numbers, and Density 

An exact total count of existing and active wells in the EMA is not known. Preliminary data on well types, well 
depth data, and well distribution data were retrieved from DWR’s Well Completion Report Map Application.10 
Well information is also available from SYRWCD and public databases, which supplement the DWR well 
data. Wells in the public databases may have been long since destroyed or abandoned and some well 
records are located in more than one database. Due to multiple well-naming conventions, it is possible that 
some wells exist in multiple sources. The databases, and number of wells in each, include the following:  

 DWR Well Completion Reports: 583 wells within and surrounding EMA 

 ID No. 1: 14 wells in the entire EMA 

 USBR: 13 wells within Santa Ynez River 

 City of Solvang: 10 wells 

 Mutual water companies: several wells in Santa Ynez Uplands 

DWR categorizes wells in its mapping application as either domestic, production, or public supply. These 
categories are based on the well use information submitted with well logs to DWR. Many of the wells 
categorized on well logs as production wells are used for agriculture. Most of the wells in the EMA are also 
used in part for domestic purposes. 

The density of wells in the EMA by their types of use are presented on Figure 2-8 through Figure 2-10. The 
data used to develop these maps are from DWR-provided data and well locations for the City of Solvang and 
ID No. 1. These maps should be considered representative, but not definitive, of well distributions.  

2.2.2 Water Resources Monitoring and Management Programs [§354.8(c) and (d)] 

2.2.2.1 Groundwater Level Monitoring 

In 2009, the California legislature passed Senate Bill X7-6, the California Statewide Groundwater Elevation 
Monitoring (CASGEM) Program, mandating that local agencies track seasonal and long-term trends in 
groundwater elevations in all state-designated groundwater basins. The Water Agency is the designated 
monitoring entity for the Basin.  

 
10 Available at https://www.arcgis.com/apps/webappviewer/index.html?id=181078580a214c0986e2da28f8623b37. 
(Accessed March 24, 2021.) 

§354.8 Description of Plan Area. Each Plan shall include a description of the geographic areas 
covered, including the following information: 

(c) Identification of existing water resource monitoring and management programs, and description 
of any such programs the Agency plans to incorporate in its monitoring network or in development of 
its Plan. The Agency may coordinate with existing water resource monitoring and management 
programs to incorporate and adopt that program as part of the Plan.  

(d) A description of how existing water resource monitoring or management programs may limit 
operational flexibility in the basin, and how the Plan has been developed to adapt to those limits. 

https://www.arcgis.com/apps/webappviewer/index.html?id=181078580a214c0986e2da28f8623b37
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In a cooperative program with the U.S. Geological Survey (USGS) National Water Information System (NWIS), 
the Water Agency monitors more than 300 groundwater wells annually throughout the County, including in 
the EMA. Figure 2-11 shows wells with publicly available groundwater elevation data in the EMA. Currently, 
groundwater level measurements are taken once in the spring and sometimes also in the fall. The 
monitoring is performed in a network of wells that have been volunteered for this purpose. The network has 
changed over time as access to wells has been lost or new wells have been added. The cooperative 
program, in place for several decades, provides vital data for tracking groundwater trends and conducting 
groundwater studies. The data are published in a triennial report prepared by the Water Agency. Many of the 
functions of the CASGEM Program will be replaced or subsumed under the GSAs. 

The City of Solvang, ID No.1, USBR, and several mutual water companies also provide groundwater well 
elevation data. A summary of the groundwater level data compiled for use in this GSP is presented in 
Table 3-5.  

2.2.2.2 Groundwater Quality Monitoring 

Groundwater quality is monitored under several different programs and by different agencies, including the 
following: 

 The City of Solvang and ID No. 1 use data from sampled supply wells for their annual water quality 
reports to comply with their water supply permits and California Safe Drinking Water Act requirements 
and reports to DWR and their customers.  

 The USGS collects water quality data on a routine basis under the Groundwater Ambient Monitoring and 
Assessment (GAMA) program and the NWIS. These data are stored in Stare Water Resources Control 
Board’s (SWRCB’s) GeoTracker GAMA Program database. 

 Multiple sites monitor groundwater quality as part of investigation or compliance monitoring programs 
through the Central Coast Regional Water Quality Control Board (RWQCB).11 

 Water Agency monitors water quality in conjunction with water level measurements collected for the 
CASGEM Program. 

Section 3.2 provides a summary of groundwater quality for drinking water and agricultural purposes.  

Figure 2-12 shows the location of wells in the GAMA GeoTracker database.  

  

 
11 In 2016, the Central Coast RWQCB adopted Resolution No. R3-2017-0004, Adopting the Human Right to Water as a Core 
Value and Directing Its Implementation in Central Coast Water Board Programs and Activities. The Resolution and the 
Workplan for Implementing the Human Right to Water (Central Coast RWQCB, 2017a) includes development of region-wide 
geographic information system maps to identify areas where public and domestic drinking water wells are impacted by 
common pollutants and the identification of areas where domestic wells users are vulnerable to contamination. 
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2.2.2.3 Surface Water Monitoring 

Stream gauges have historically been maintained and monitored by the USGS. Data are stored electronically 
in NWIS files and are retrievable from the USGS Water Resources site. USBR maintains data on water 
releases from Bradbury Dam. The periods with monthly streamflow data sets from stream gauging stations 
within and surrounding the EMA are presented on Table 3-1. The locations of these gauging stations, with 
the exception of the upstream stations along the Santa Ynez River, are presented on Figure 2-13. 

2.2.2.4 Climate Monitoring 

Climate data are measured at two meteorological monitoring stations in the EMA portion of the Basin as well 
as six additional stations surrounding the EMA. Data from these stations were obtained from Santa Barbara 
County. Station information is provided in Table 2-2 and station locations are shown on Figure 2-14. Figure 
2-14 displays the long-term precipitation record at the Santa Ynez Fire Station #32.  

Table 2-3. Meteorological Monitoring Stations Used for Historical Period Selection 

Station 
No. 

Station 
Name 

Beginning 
of Record Location Elevation 

(feet) 

Period 
Average 
(inches) 

218 Santa Ynez Fire Station 1951 Within EMA 600 15.7 
393 Solvang 1965 Within EMA 485 18.3 
196 Los Olivos - Foxen 

Canyon 
1995 Within EMA 1,040 16.0 

419 Midland School 1958 1 Within EMA 1,180 16.4 
290 Happy Canyon 1994 2 Within EMA 1,690 15.6 
233 Buellton Fire Station 1955 Surrounding 360 17.2 
421 Figueroa Mountain 1961 Surrounding 3,200 21.3 
332 Cachuma 1953 Adjacent EMA 800 19.7 
204 Los Alamos Fire Station 1910 San Antonio Basin 580 15.3 
230 Gibraltar Reservoir 1920 Upstream 1,500 26.2 
232 Jameson Dam 1926 Upstream 2,230 28.7 

Notes 
1 Data from the Midland School is discontinuous, missing entire water years: 1964, 1969, 1977 through 1993, and 2002 through 
2011. This data includes 34 of the 61 years between water years 1958 and 2018. 
2 Data from Happy Canyon is discontinuous, missing water years 1998 through 2001. 
EMA = Eastern Management Area 

California Irrigation Management Information Center Station 64 measures several climatic factors that allow 
a calculation of daily reference evapotranspiration (ET) for the area. This site is located in an alfalfa field and 
is significantly affected by the changing conditions mandated by alfalfa agriculture. A summary of average 
monthly precipitation, temperature, and reference evapotranspiration (ETo) for the EMA is presented on 
Table 2-3. 
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Table 2-4. Average Monthly Climate Summary, Station 64 in EMA 

Month Average Precipitation 
(inches)1 

Average ETo 
(inches)2 

Average Daily 
Temperature 

(°F)3 

January 3.3 1.9 48.8 
February 3.4 2.4 50.4 
March 2.9 3.8 53.2 
April 1.0 5.0 55.9 
May 0.9 6.0 59.1 
June 0.4 6.4 62.7 
July 0.3 6.6 66.0 
August 0.3 6.2 65.9 
September 0.1 4.8 54.1 
October 0.7 3.7 59.4 
November 0.7 2.3 52.3 
December 2.4 1.7 47.0 
Monthly Average 1.4 4.2 57.1 
Average Calendar Year4 16.6 50.6 57.1 

Notes 
Data sources: DWR CIMIS https://cimis.water.ca.gov/Stations.aspx 
1 Average of monthly precipitation at CIMIS Station 64 for water years 1988 through 2020. 
2 Average of monthly evapotranspiration at CIMIS Santa Ynez Station 64 for water years 1988 through 2020.  
3 Average daily temperature at CIMIS Santa Ynez Station 64 for water years 1988 through 2020. 
4 Average Calendar Year is not the sum of monthly averages, but rather a historical annual average over the period of record. 
°F = degrees Fahrenheit  CIMIS = California Irrigation Management Information Center 
EMA = Eastern Management Area ETo = reference evapotranspiration 
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2.2.2.5 Existing Groundwater Management Plans 

Existing groundwater management plans within the EMA area include the Central Coast Water Authority’s 
Urban Water Management Plan (UWMP), the Water Quality Control Plan for the Central Coast Basin, and the 
Santa Barbara County IRWM Plan. In addition, the Santa Barbara County Groundwater Basins Status Report 
provides monitoring data and further information about groundwater resources in the region.  

Central Coast Water Authority Urban Water Management Plan 

The UWMP Act requires urban water suppliers to compare the total projected demand for water supply with 
the amount of water supply that is available over the next 20 years, in 5-year increments. The CCWA 12 was 
formed for the sole purpose of designing, constructing, and operating the facilities needed to bring SWP 
water to the agencies that contract to receive that water. CCWA is considered an urban water supplier 
because SWRCB Division of Drinking Water (DDW) classifies it as a public water system. Both ID No. 1 and 
the City of Solvang provide retail water service within the EMA, but they are not large enough to be required 
to prepare an UWMP. 

The CCWA’s 2020 Update to its UWMP (CCWA, 2021) describes the roles and responsibilities of CCWA, 
available water supplies, water demands, water reliability, and mitigation programs performed in droughts to 
secure additional water. The UWMP 2020 Update provides the following:  

 A projection of future SWP water demand and assesses SWP supply reliability through 2040 for CCWA 
participants. 

 An update on the negotiations to extend the termination dates of SWP contracts for participating CCWA 
agencies beyond the 2040 termination date into 2085. 

 A discussion of future possible water sources. 

The discussion of future water sources includes water transfers (such as the Cachuma Project in the EMA), 
groundwater banking, desalination, and recycled water and local groundwater. Future water projects include 
the following: 

 Delta Conveyance Project—An infrastructure project that would allow for greater flexibility in balancing 
the needs of the Delta estuary with the reliability of water supplies and help in reducing the risk of long 
outages from Delta levee failures. 

 Suspended Table A Reacquisition—In the 1980s, 12,214 square feet of SWP Table A water was 
suspended by DWR and the Santa Barbara County Flood Control and Water Agency. CCWA and the Santa 
Barbara County Flood Control and Water Agency has the option of reacquiring this suspended water 
through payment of past costs plus interest. 

 Long-Term Exchange between San Luis Obispo Flood Control Water Conservation District and CCWA—
An exchange of SWP Table A water for water treated at the CCWA Coastal Branch that could benefit 
CCWA participants. CCWA and the San Luis Obispo Flood Control Water Conservation District are 
exploring potential exchange concepts for mutual benefit. 

 CCWA Water Management Strategies Study—CCWA is developing a management strategies study for 
maximizing the utility of State Water Project water supplies and integrating it with local supplies. 
Potential water management measures may include transfers, exchanges, and banking. 

 
12 The CCWA member agencies are the Cities of Buellton, Guadalupe, Santa Barbara, and Santa Maria; Carpinteria Valley 
Water District; Goleta Water District; Montecito Water District; and ID No. 1 in which the City of Solvang is located. 
Participating entities with no voting rights include Golden State Water Company, Vandenberg Space Force Base, La Cumbre 
Mutual Water Company, Morehart Land Company, and the Raytheon Systems Company. 
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Water Quality Control Plan for the Central Coastal Basin – Planning Elements 

The Water Quality Control Plan for the Central Coastal Basin (WQ Basin Plan) (RWQCB et al., 2017) provides 
management strategies to ensure that surface water and groundwater in the Central Coast Region are 
managed to provide the highest possible quality. The WQ Basin Plan includes the following elements: 

 The water quality standards that must be maintained for all the water uses in the region 

 An implementation plan that describes the programs, projections, and other actions necessary to 
achieve the water quality standards 

 The existing plans and policies of the SWRCB and the RWQCB that protect water quality 

 A description of the monitoring and surveillance programs to support ensuring management of surface 
and groundwater 

The WQ Basin Plan includes recommended actions, requirements, and management principles, including 
salt source control, to ensure high-quality surface water and groundwater for all beneficial uses. The present 
and potential future beneficial uses for inland waters listed in the WQ Basin Plan include surface water and 
groundwater as municipal supply (water for community, military, or individual water supplies); agricultural 
purposes; groundwater recharge; recreational water contact and non-contact; sport fishing; warm freshwater 
habitat; wildlife habitat; rare, threatened or endangered species; and spawning, reproduction, and/or early 
development of fish. 

The WQ Basin Plan also describes the existing regulatory monitoring and assessment of point sources of 
pollution and a program to control nonpoint sources of pollution; the GAMA program to assess groundwater 
quality; the Central Coast Ambient Monitoring Program; and the available state, federal, and regional 
assessments of water quality (see Section 2.2.2.6 for more on the water quality measures outlined in the 
WQ Basin Plan).  

Santa Barbara County Integrated Regional Water Management Plan 

The Santa Barbara County IRWM Plan (Dudek, 2019), updated in 2019, provides guidance for integrating 
water management across the region. The IRWM Plan was updated through a 2-year process that included a 
broad array of stakeholders and objectives, priorities, and resource management strategies which were 
revisited to respond to the changing conditions in the region, including increasing vulnerabilities from 
climate change, and in response to new state-mandated requirements, including SGMA regulations.  

The IRWM Plan integrated 34 selected water management strategies and considered and included an 
additional eight strategies for the region. The strategies included in the IRWM Plan  have or will have a role 
in protecting the region’s water supply reliability, water quality, ecosystems, groundwater, and flood 
management objectives. The integration of these strategies resulted in a list of action items (projects, 
programs, and studies) needed to implement the IRWM Plan over the 25-year planning horizon.  

Santa Barbara County Groundwater Basins Status Report  

The 2019 Santa Barbara County Groundwater Basins Status Report (Groundwater Report) (Santa Barbara 
County, 2019) describes the conditions of groundwater and status of groundwater basins in Santa Barbara 
County since the publication of the 2011 Santa Barbara County Groundwater Report. The 2019 
Groundwater Report provides data and information from state and federal monitoring for water quantity and 
quality in the wake of the local drought emergency that lasted from 2014 to 2019. Specifically, for each 
basin in the county, the report discusses basin characteristics and status, provides groundwater levels and 
hydrographs for selected wells, and describes developments in supplemental supplies and basin 
management plans. 
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2.2.2.6 Existing Groundwater Regulatory Programs 

Well owners located within the service area of SYRWCD are required to register their wells and report the 
quantity of water pumped on a semi-annual basis. Groundwater production in the EMA that occurs outside of 
the SYRWCD boundaries is not reported. Groundwater use within the EMA is also subject to the Agricultural 
Order, Title 22 Drinking Water Program, and Water Quality Control Plan described below. 

Agricultural Order  

In 2017 the Central Coast RWQCB issued Agricultural Order No. R3-2017-0002, a Conditional Waiver of 
Waste Discharge Requirements for Discharges from Irrigated Lands (Agricultural Order) (RWQCB, 2017). The 
permit requires that growers implement practices to reduce nitrate leaching into groundwater and improve 
surface receiving water quality. Specific requirements for individual growers are structured into three tiers 
based on the relative risk their operations pose to water quality. Growers must enroll, pay fees, and meet 
various monitoring and reporting requirements according to the tier to which they are assigned. All growers 
are required to implement groundwater monitoring, either individually or as part of a cooperative regional 
monitoring program. Growers electing to implement individual monitoring (i.e., not participating in the 
regional monitoring program) are required to test all on-farm domestic wells and the primary irrigation supply 
well for nitrate or nitrate plus nitrite, and general minerals, including, but not limited to, total dissolved 
solids, sodium, chloride, and sulfate. 

The Central Coast RWQCB is currently developing Agricultural Order No. R3-2021-0040 (RWQCB, 2021). The 
updated Agricultural Order has more frequent groundwater monitoring requirements than Agricultural Order 
No. R3-2017-0002. Beginning in 2022, all growers must conduct annual sampling of all on-farm domestic 
drinking water supply wells and the primary irrigation well between March 1 and May 31. Growers must 
report monitoring results by July 31 each year. Additionally, groundwater trend monitoring is required under 
the updated Agricultural Order. All growers are required to implement groundwater trend monitoring work 
plans either individually or as part of a cooperative regional monitoring program. Work plans for groundwater 
trend monitoring must be submitted by a date dependent on the phase area. The work plan due date is 
September 1, 2027, in the EMA. 

Title 22 Drinking Water Program 

The DDW regulates public water systems in the state to ensure the delivery of safe drinking water to the 
public. A public water system is defined as a system for the provision of water for human consumption 
through pipes or other constructed conveyances that has 15 or more service connections or regularly serves 
at least 25 individuals daily at least 60 days out of the year. Private domestic wells, wells associated with 
drinking water systems with less than 15 residential service connections, and industrial and irrigation wells 
are not regulated by the DDW.  

The County of Santa Barbara has primacy and regulates state small water systems as defined in Chapter 
34B Domestic Water Systems (Ordinance No. 12-4843) (Santa Barbara County, 2012). The DDW enforces 
the monitoring requirements established in Title 22 of the CCR for public water system wells, and all the 
data collected must be reported to the DDW. Title 22 also designates the regulatory limits (known as 
maximum contaminant levels) for various waterborne contaminants, including volatile organic compounds, 
non-volatile synthetic organic compounds, inorganic chemicals, radionuclides, disinfection byproducts, 
general physical constituents, and other parameters. 

Water Rights Releases 

Surface water releases from Lake Cachuma to the lower Santa Ynez River are made in accordance with 
water rights orders and decisions issued by the SWRCB to replenish downstream alluvial basins within the 
EMA and to protect public trust resources. Water rights releases for users downstream of Lake Cachuma are 
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set forth in SWRCB Decision D886, and SWRCB Orders WR 73-37, WR 89-18, and WR 2019-0148. These 
releases are based on the establishment of two accounts, and accrual of credits (storing water) in Lake 
Cachuma for the areas above and below the Lompoc Narrows. Releases from the Above Narrows Account 
(ANA) are made at Bradbury Dam at the direction of SYRWCD for the benefit of downstream water users 
between the dam and the Lompoc Narrows. Releases from the Below Narrows Account (BNA) are conveyed 
to the Narrows for the benefit of water users in the Lompoc Plain subarea at the direction of SYRWCD. ANA 
releases are made to replenish the alluvial basin in the areas above the Lompoc Narrows and combined 
releases of ANA and BNA are made to replenish the various downstream areas of the Santa Ynez River 
Alluvium and Lompoc Plain, respectively . 

Water Quality Control Plan for the Central Coastal Basin – Water Quality Requirements 

The pollution control actions required by, and best management practices recommended by, the SWRCB, the 
RWQCB, and other agencies with authority over water quality are described in the WQ Basin Plan (RWQCB et 
al., 2017). The WQ Basin Plan includes all the EMA and also extends beyond its boundaries. The plans and 
policies of the SWRCB for managing water quality are listed in Section 5 and included as appendices to the 
WQ Basin Plan. Key policies in the WQ Basin Plan that affect the management of surface water and 
groundwater in the EMA include the State Policy for Water Quality Control, Sources of Drinking Water Policy, 
and the Nonpoint Source Management Plan. Discharge prohibitions outlined in the WQ Basin Plan include 
regulations for groundwater, salt discharge, and other discharge requirements. Best management practices 
recommended in the WQ Basin Plan include source controls that prevent a discharge or threatened 
discharge and treatment controls that remove pollutants from a discharge before it reaches surface water or 
groundwater. The WQ Basin Plan also lists the thresholds for Total Maximum Daily Loads (TMDLs) for 
waterbodies covered by the plan; none of the waterbodies with concentrations exceeding TMDLs are in the 
EMA. 

2.2.2.7 Conjunctive Use Programs 

Some water users within the EMA use surface water and underflow from the Santa Ynez River conjunctively 
with groundwater. Native surface water flows enter the EMA from precipitation runoff within the watershed 
and Santa Ynez River inflow to the EMA, regulated as releases from Lake Cachuma at the Bradbury Dam, 
operated by the USBR (see Section 2.2.2.6). Additional surface water is available as SWP water imported by 
ID No.1 pursuant to its entitlement as a CCWA member agency and via an Exchange Agreement with the 
South Coast members of the Cachuma Project. Details on water sources and historical, current, and 
projected water budgets are available in Section 3. 

§354.8 Description of Plan Area. Each Plan shall include a description of the geographic areas 
covered, including the following information: 

(e) A description of conjunctive use programs in the basin. 
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2.2.3 Land Use and General Plans 

2.2.3.1 Land Use and General Plans Summary [§354.8(f)(1),(f)(2), and (f)(3)] 

Land use planning authority in the EMA is the responsibility of the Santa Barbara County and the City of 
Solvang. The Santa Barbara County Comprehensive Plan includes the following elements that have a bearing 
on water quantity or quality: 

 A land use element that outlines the distribution of real estate, open space and agricultural land, mineral 
resources, recreational facilities, schools, and waste facilities 

 A conservation element13 that addresses the conservation, development, and use of natural resources 
including water, forests, soils, rivers, and mineral deposits 

 Community and specific plans for municipalities and more urban areas to provide goals, policies, and 
standards to guide community development 

 An open space element that details plans and measures for preserving open space for natural 
resources, outdoor recreation, public health and safety, and agriculture 

2.2.3.2 Santa Barbara County Integrated Regional Water Management Plan and Plan Update 

The Santa Barbara County IRWM Program began in 2005 following the passage of Proposition 50, The Water 
Security, Clean Drinking Water, Coastal and Beach Protection Act of 2002. Chapter 8 of Proposition 50 
authorized the legislature to appropriate funding for IRWM planning, the intent of which was to encourage 
agencies to develop plans using regional water management strategies for water resources and to develop 
projects using these IRWM strategies to protect communities from drought, protect and improve water 
quality, and improve local water security by reducing dependence on imported water. The first Santa Barbara 
County IRWM Plan was adopted in 2007. The region updated the IRWM Plan in 2019 to address adaptation 

 
13 Various studies indicate slight to moderate levels of overdraft in several groundwater basins within the County and 
substantial overdraft in one basin (Santa Barbara County, 2012). The goals and policies in the Santa Barbara County 
Comprehensive Plan, Conservation Element, Groundwater Resources Section were developed to protect local groundwater. 

§354.8 Description of Plan Area. Each Plan shall include a description of the geographic areas 
covered, including the following information: 

(f) A plain language description of the land use elements or topic categories of applicable general 
plans that includes the following:  

(1) A summary of general plans and other land use plans governing the basin. 

(2) A general description of how implementation of existing land use plans may change water 
demands within the basin or affect the ability of the Agency to achieve sustainable groundwater 
management over the planning and implementation horizon, and how the Plan addresses those 
potential effects. 

(3) A general description of how implementation of the Plan may affect the water supply 
assumptions of relevant land use plans over the planning and implementation horizon. 
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to climate change, provide incentives for collaboration in managing water resources and setting regional 
priorities for water infrastructure, and improving regional water self-reliance. 

How Land Use Plans May Change Water Demands and Sustainable Groundwater Management 

The Santa Barbara County Comprehensive Plan includes goals, principles, and policies aligned with 
sustainable groundwater management. In particular, the Groundwater Resources Section of the plan’s 
Conservation Element outlines four major goals that are compatible with sustainable management 
objectives under SGMA. These goals are: 

 Goal 1: To ensure adequate quality and quantity of groundwater for present and future County residents, 
and to eliminate prolonged overdraft of any groundwater basins. 

 Goal 2: To improve existing groundwater quality, where feasible, and to preclude further permanent or 
long-term degradation in groundwater quality. 

 Goal 3: To coordinate County land use planning decisions and water resources planning and supply 
availability. 

 Goal 4: To maintain accurate and current information on groundwater conditions throughout the County. 

As a county-wide document, the Comprehensive Plan does not make specific policy recommendations for 
the EMA. Nonetheless, the overarching policies and strategies in the plan promote water conservation, 
coordinated decision making around land use and water resources, groundwater recharge, and prevention 
of prolonged overdraft, all of which are consistent with the sustainable groundwater management objectives 
of this GSP. Future land use patterns described in the Comprehensive Plan’s Land Use Element were 
considered in the projected water budget forecast in Section 3.3 of the GSP. 

The City of Solvang’s General Plan includes a Conservation/Open Space Element which identifies current 
water supply resources, including groundwater, as well as projected future demands and options for meeting 
those demands. The Conservation/Open Space Element promotes the protection of groundwater resources 
and lays out policies and actions supporting sustainability, such as protecting important groundwater 
recharge areas through open space designation and prohibiting land uses in recharge areas that could 
adversely affect groundwater. Information from the Conservation/Open Space Element and the plan’s Land 
Use Element was considered in the projected water budget forecast in Section 3.3 of the GSP.  

How Sustainable Groundwater Management May Affect Water Supply Assumptions 

As described above, the sustainable groundwater management focus of the GSP is well-aligned with the 
Santa Barbara County Comprehensive Plan’s goals and policies in support of prudent management of 
groundwater resources and protection from overdraft. The Comprehensive Plan’s policies regarding 
coordination of land use planning with water resources planning may present opportunities to include 
groundwater sustainability data in decision making. The Groundwater Resources Section of the Conservation 
Element includes estimates of safe yield, overdraft, storage, and other parameters related to water supply, 
and it notes that additional studies and updates are anticipated to refine the estimates. The data collected 
during the development and implementation of the GSP may therefore be used to refine water supply 
assumptions and support sustainability. While the City of Solvang’s General Plan does not provide an in-
depth discussion of sustainable groundwater management, the plan is undergoing a comprehensive update 
that may provide opportunities to incorporate new data and sustainability objectives as part of its water 
supply assumptions. The update to the General Plan is anticipated to be completed by May 2022. 
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2.2.3.3 Process for Well Permitting 

 

The Santa Barbara County Public Health Department’s Environmental Health Services Division requires a 
Water Well Permit for all new and replacement wells and for modifications to wells such as deepening or 
repairs. A permit application and map must be submitted describing the proposed location, construction, 
and intended use of the well. An Environmental Health Services representative reviews the application and 
conducts a site inspection before issuance of a permit can occur. Standards for well construction are set 
forth in Santa Barbara County Code § 34A-12. Once the well construction or replacement is completed, the 
property owner or well driller must provide a copy of the completed well log to Environmental Health 
Services. In addition, new wells drilled inside the service area boundaries of SYRWCD are required to be 
registered with and report groundwater pumping to the SYRWCD. 

2.2.3.4 Impact of Land Use Plans Outside of Basin on Sustainable Groundwater Management 

 

The Santa Barbara County Comprehensive Plan described previously applies throughout the County and is 
not specific to the EMA. Implementation of the Comprehensive Plan is anticipated to be complementary to 
implementation of the GSP and achievement of sustainable groundwater management. The GSA is not 
aware of any other land use plans outside the EMA that would limit progress toward sustainability or prevent 
sustainable management.  

§354.8 Description of Plan Area. Each Plan shall include a description of the geographic areas 
covered, including the following information: 

(f) A plain language description of the land use elements or topic categories of applicable general 
plans that includes the following:  

(4) A summary of the process for permitting new or replacement wells in the basin, including adopted 
standards in local well ordinances, zoning codes, and policies contained in adopted land use plans. 

§354.8 Description of Plan Area. Each Plan shall include a description of the geographic areas 
covered, including the following information: 

(f) A plain language description of the land use elements or topic categories of applicable general 
plans that includes the following:  

(5) To the extent known, the Agency may include information regarding the implementation of land 
use plans outside the basin that could affect the ability of the Agency to achieve sustainable 
groundwater management. 
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2.2.4 Additional Plan Elements 

  

Additional Plan elements from California Water Code § 10727.4 are shown in Table 2-4 below along with a 
description of how they are addressed in the GSP, coordinated with other entities, or are not applicable to 
the EMA. 

Table 2-5. Plan Elements from California Water Code Section 10727.4 

Element Location 

(a) Control of saline water intrusion Not applicable 
(b) Wellhead protection areas and recharge areas To be coordinated with Santa Barbara County 

(c) Migration of contaminated groundwater Section 3, Basin Setting and Section 4, 
Monitoring Plan 

(d) A well abandonment and well destruction program To be coordinated with Santa Barbara County 
(e) Replenishment of groundwater extractions Section 6, Projects and Management Actions 
(f) Activities implementing, opportunities for, and 
removing impediments to, conjunctive use or 
underground storage 

Section 6, Projects and Management Actions 

(g) Well construction policies To be coordinated with Santa Barbara County 
(h) Measures addressing groundwater contamination 
cleanup, groundwater recharge, in-lieu use, diversions 
to storage, conservation, water recycling, conveyance, 
and extraction projects 

Section 6, Projects and Management Actions 

(i) Efficient water management practices, as defined in 
Section 10902, for the delivery of water and water 
conservation methods to improve the efficiency of 
water use 

To be coordinated with SYRWCD and other 
entities as applicable 

(j) Efforts to develop relationships with state and 
federal regulatory agencies Section 6, Projects and Management Actions 

(k) Processes to review land use plans and efforts to 
coordinate with land use planning agencies to assess 
activities that potentially create risks to groundwater 
quality or quantity 

To be coordinated with Santa Barbara County and 
City of Solvang 

(l) Impacts on groundwater dependent ecosystems Section 3, Basin Setting and Section 3.2.6, 
Groundwater Dependent Ecosystems 

 

§354.8 Description of Plan Area. Each Plan shall include a description of the geographic areas 
covered, including the following information: 

(g) A description of any of the additional Plan elements included in Water Code Section 10727.4 that 
the Agency determines to be appropriate. 
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2.3 Notice and Communication [§354.10] 

2.3.1 Beneficial Uses and Users 

 

In accordance with § 10723.2 of SGMA, the following parties were contacted to determine how best to 
consider and protect their interests during the formation of the GSA and throughout implementation of the 
GSP. Land uses and property interests potentially affected by the use of groundwater in the EMA, and the 
parties representing those interests, include but are not limited to the following:  

 Holders of overlying groundwater rights, including agricultural users and domestic water well owners: 
The SYRWCD, the City of Solvang, and ID No. 1 are GSA members. Domestic water well owners and 
agricultural users  are members of the EMA CAG. 

 Municipal well operators: The City of Solvang and ID No. 1 are municipal well operators and members of 
the GSA. Residents living in the service areas of the City of Solvang and ID No. 1 are members of the 
CAG. 

 Public water systems: Representatives from several mutual water companies in the EMA are members 
of the EMA CAG. 

 Local land use planning agencies: The City of Solvang and Santa Barbara County are  members of the 
EMA GSA. Both entities have planning authority in the EMA. Both agencies were provided notice of the 
intention to adopt the GSP on August 6, 2021, by the EMA GSA. 

 Environmental users of groundwater: The California Department of Fish and Wildlife (CDFW) and the 
National Marine Fisheries Service (NMFS) have been involved in the EMA SGMA process regarding 
environmental uses of groundwater. Environmental users of groundwater were invited to apply to 
participate on the EMA CAG. 

 Surface water users: The City of Solvang and ID No. 1 divert water from the alluvial underflow of the 
Santa Ynez River. The City of Solvang discharges wastewater to the alluvial underflow of the Santa Ynez 
River. CDFW and NMFS have been involved regarding environmental uses of the Santa Ynez River. The 
SYRWCD manages water rights releases for the benefit of downstream users of surface water. Surface 
water users are members of the EMA CAG. 

 California Native American Tribes: The Santa Ynez Band of Chumash Indians is a federally recognized 
tribe that maintains a reservation within the EMA and will work with the EMA GSA. A representative of the 
Chumash Tribe is a member of the EMA CAG.  

 Disadvantaged communities: Focused efforts have been made to ensure that disadvantaged 
communities are informed of the GSP development process and are invited to participate. Residents of 
disadvantaged communities were invited to apply to participate on the EMA CAG. 

§354.10 Notice and Communication. Each Plan shall include a summary of information relating to 
notification and communication by the Agency with other agencies and interested parties including 
the following: 

(a) A description of the beneficial uses and users of groundwater in the basin, including the land uses 
and property interests potentially affected by the use of groundwater in the basin, the types of parties 
representing those interests, and the nature of consultation with those parties. 
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 Entities listed in SGMA § 10927 that are monitoring groundwater elevations in all or part of the EMA 
managed by the GSA: The City of Solvang and ID No. 1 monitor their respective wells, and the Water 
Agency is the CASGEM agency within the EMA. All three entities are members of the EMA GSA. 

The EMA GSA developed a Communication and Engagement Plan for Santa Ynez EMA GSP Development 
(see Appendix J) to guide stakeholder engagement and ensure that all beneficial uses and users of 
groundwater remained informed about the GSP development process and had opportunities to participate 
and represent their interests. Participation from a variety of stakeholders helps the EMA GSA make decisions 
that consider varying needs and interests in the EMA. 

The EMA GSA created the EMA CAG, which is comprised of a variety of the stakeholders and water user 
groups. Members of this group provide meaningful insight, support, and expertise from a variety of 
viewpoints for the EMA GSA to consider. Although strictly advisory and not a voting participant of the EMA 
GSA, the EMA CAG represents a number of social, business, agricultural, domestic, cultural, and economic 
backgrounds to bring the widest possible perspective. Potential EMA CAG members were identified through 
outreach to the interested party list and a press release to local newspapers. The group is comprised of 
seven members representing interests of the following stakeholder groups:  

 Domestic well owners 

 Agricultural well owners 

 Vineyard and wine industry 

 Riparian water diverters 

 Mutual water companies 

 Santa Ynez Band of Chumash Indians 

 At large citizens 

EMA CAG applicants were screened by an Ad-Hoc committee of the EMA GSA consisting of elected 
representatives and member agency staff. The selected representatives must reflect the interests of their 
group and be able to effectively communicate the group’s opinions and feedback. The qualifications of all 
candidates were reviewed prior to the EMA GSA selection of the EMA CAG.  

The members of the EMA CAG were responsible for reviewing drafts of the various sections of the GSP, 
providing feedback on those drafts, reviewing and providing feedback on draft newsletters created for 
stakeholder outreach, reviewing presentations that were delivered during workshops and Committee 
meetings, and soliciting input from their respective stakeholders as the GSP was being developed. Staff 
members from the EMA GSA member agencies facilitated the CAG meetings; prepared agendas for the 
meetings; compiled questions, comments, and responses to comments made in the meetings; prepared 
supporting materials; prepared press releases; and maintained the Basin’s SGMA website with dedicated 
GSA pages. 
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2.3.2 Public Meetings 

 

The EMA GSA Committee first met in January 2019 and has held quarterly regular meetings thereafter, with 
additional special meetings, as needed. Regular and special meetings are open to the public and involve 
discussions of the GSP. Opportunities for public comment are provided at all meetings, and meetings are 
also an opportunity for stakeholders to stay informed about what is happening with the GSA and the GSP 
process. Meetings were held remotely via teleconference call and video feed due to COVID-19 protocols. In-
person meetings, when conducted, took place in the Solvang City Council Chambers after the first initial 
meetings held in the Santa Ynez Community Services District Conference Room. Advance notice of meetings 
has been, and will continue to be, posted on the Basin’s SGMA website (santaynezwater.org). All agendas 
and meeting minutes from past meetings are available on the Basin’s SGMA website. The EMA CAG consists 
of appointed members representing a variety of groundwater uses and users in the EMA. The EMA CAG 
provides input to the GSA related to elements of the GSP, and its meetings are open to the public and 
noticed in accordance with the Brown Act.14 Below is a list of public meetings of the EMA GSA Committee 
and the CAG where the GSP was discussed. 

EMA GSA Committee meetings: 

 2019: January 24, April 25, July 25, and October 24 

 2020: February 27, May 21, August 27, November 19, and December 10 

 2021: January 21, February 25, March 25, April 15, April 29, May 13, , May 27, and August 26 

EMA CAG meetings: 

 2019: September 5 and September 30 

 2020: January 9 and June 2 

 2021: February 17,  May 11, and July 7 

 
14 The Ralph M. Brown Act (Government Code §§ 54950-54963) is intended to provide public access to meetings of 
California local government agencies. Agencies subject to the requirements of the Brown Act must provide public notice of 
their meetings, post agendas of the subjects to be discussed, and provide public access to those meetings. More information 
is available at https://firstamendmentcoalition.org/facs-brown-act-primer/ 

§354.10 Notice and Communication. Each Plan shall include a summary of information relating to 
notification and communication by the Agency with other agencies and interested parties including 
the following: 

(b) A list of public meetings at which the Plan was discussed or considered by the Agency. 

https://www.santaynezwater.org/
https://firstamendmentcoalition.org/facs-brown-act-primer/
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2.3.3 Public Comments 

 

Public comments received and a summary of responses to public comments are provided in Appendix J. 

2.3.4 Communication 

2.3.4.1 Decision-Making Process 

 

The GSA’s decision-making process is described in the 2017 MOA for the formation of the GSA which 
became effective April 27, 2017. The GSA Committee is comprised of one elected official representative and 
an alternate from each of the four member agencies that make up the GSA: SYRWCD, City of Solvang, Water 
Agency, and ID No. 1. Voting in the EMA GSA Committee is weighted. The Water Agency has five votes, 
SYRWCD has three votes, ID No. 1 has two votes, and the City of Solvang has one vote. A quorum to hold a 
meeting requires a simple majority (three of the four GSA member agencies), and meetings are subject to 
the Brown Act, which includes public notice and comment requirements. All proposed actions or resolutions 
must be passed by a simple majority of the voting membership. Actions to enter into a Joint Powers Agency 
agreement and to adopt or approve the GSP must pass by a 70 percent vote (at least eight votes) with the 
concurrence of each GSA member’s governing body.  

§354.10 Notice and Communication. Each Plan shall include a summary of information relating to 
notification and communication by the Agency with other agencies and interested parties including 
the following: 

(c) Comments regarding the Plan received by the Agency and a summary of any responses by the 
Agency. 

§354.10 Notice and Communication. Each Plan shall include a summary of information relating to 
notification and communication by the Agency with other agencies and interested parties including 
the following: 

(d) A communication section of the Plan that includes the following: 

(1) An explanation of the Agency’s decision-making process. 
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2.3.4.2 Public Engagement 

 

The Communication and Engagement Plan describes multiple venues and tools for stakeholder engagement 
to support interested parties in providing input on their priorities and values and to provide updates to the 
public in a timely manner. The EMA GSA is committed to conducting an open process that includes active 
discussions with all interested parties throughout the development of the GSP.  

A list of interested parties has been compiled and is updated and revised regularly. The EMA interested 
parties list is maintained on the online Santa Ynez Groundwater Communication Portal (GCP), which is also 
used by the two other GSAs in the Basin. The GCP notifies interested parties electronically of upcoming 
meetings related to development of the GSP and sends e-mails about upcoming surveys and public 
comment periods. More than 35 notification e-mails were sent through this source over the course of GSP 
preparation. The GCP contains a database showing meeting dates, times, and locations, along with related 
documents such as meeting agendas, minutes, and matters considered by the GSA. During public comment 
periods, interested parties can review documents and submit comments using a form on the GCP. Public 
comments are reviewed and addressed in revisions to draft GSP elements and sections.  

In addition to the online GCP, EMA GSA Committee meetings are held regularly to provide updates and 
information about the GSP and to receive public feedback. As described above, all EMA GSA Committee 
meetings are subject to Brown Act requirements. The EMA CAG provides an additional level of public input 
on various issues related to the development of the GSP. As requested by the EMA GSA Committee, the EMA 
CAG provides feedback on elements or sections of the GSP (and will provide input on the final draft of the 
GSP) to ensure the inclusion of perspectives representing different categories of groundwater uses and 
users in the EMA. Public input gathered at these meetings has helped shape development of the GSP and 
fostered discussion of stakeholder concerns and ideas for collaborative involvement in future GSP 
implementation activities.  

More than 23 public workshops were held during the development of the GSP to inform stakeholders of key 
elements of the GSP and to solicit input on how sustainability criteria should be set, what constitutes 
undesirable results, and what projects and management actions should be employed as needed or desired 
to maintain sustainability in the EMA. Media outreach included preparation of three press releases in the 
Santa Barbara News Press, Santa Ynez Valley Star, and Noozhawk, a digital news source.  

Substantial effort was put into maintaining the Basin’s SGMA website (santaynezwater.org) with GSA-specific 
webpages that provided a calendar of events and public comment periods for each GSA, GSA and CAG 
meeting agendas, minutes, supporting materials presented at each meeting, and workshop slides. The 
Basin’s SGMA website has recorded over 5,000 webpage views per month. 

§354.10 Notice and Communication. Each Plan shall include a summary of information relating to 
notification and communication by the Agency with other agencies and interested parties including 
the following: 

(d) A communication section of the Plan that includes the following: 

(2) Identification of opportunities for public engagement and a discussion of how public input and 
response will be used. 

(3) A description of how the Agency encourages the active involvement of diverse social, cultural, and 
economic elements of the population within the basin. 

https://www.santaynezwater.org/
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The EMA GSA used focused methods to enhance the accessibility of the GSP development process to a 
diverse range of social, cultural, and economic elements of the population within the EMA. Section 
10723.2(h) of SGMA provides that California Native American tribes are among the beneficial users of 
groundwater that must be considered by the EMA GSA in preparing the GSP. The Santa Ynez Band of 
Chumash Indians have a reservation within the EMA, and the Tribal Chairman indicated early in the process 
of developing the GSP that the Tribe looks forward to collaborating with the GSA. The EMA GSA remains in 
contact with and welcomes participation from the Santa Ynez Band of Chumash Indians in GSP 
development, and the Tribal Government has a representative on the EMA CAG.  

Specific efforts were also made to reach out to disadvantaged communities during GSP development, 
including the use of culturally appropriate language, education, and framing of sustainable groundwater 
management issues. The GSA created quarterly newsletters in English and Spanish for the general public 
which were distributed by member agencies in utility bills and through newsletters from the County’s District 
Supervisors. Translation services are offered for different languages as needed in compliance with the 
Dymally-Alatorre Bilingual Services Act. Interested parties were notified of each meeting through the GCP 
and through the newsletters from the County’s District Supervisors. 

2.3.4.3 Progress Updates 

 

The EMA GSA has kept the public informed throughout the development of the GSP using the GCP and other 
means discussed herein and will continue to use this web-based tool during GSP implementation along with 
the Basin’s SGMA website that has GSA-specific pages. E-mails will be sent to interested parties to report on 
the progress made in implementing projects and actions. Direct mailings will also be sent to stakeholders 
who have requested direct mailings and provided a mailing address. EMA GSA Committee meetings will 
continue to be held to present information and invite the public to comment. Materials presented in EMA 
GSA Committee meetings to update the public on progress will also be made available to local agencies to 
use in communications with their own constituents, and they will be encouraged to share these materials. 
Annual reports will be prepared describing monitoring results and progress toward implementing the GSP 
and meeting sustainability goals. GSP updates must be submitted to DWR every 5 years, and stakeholders 
will be asked to review and comment on the updates. 
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SECTION 3: Basin Setting [Article 5, Subarticle 2] 

 

This section describes the physical setting and characteristics of the Santa Ynez River Valley Groundwater 
Basin (Basin) Eastern Management Area (EMA), including the basin boundaries, geologic formations and 
structures, and principal aquifer units. An accurate understanding of the Basin is central to sustainable 
management of the groundwater resource for all the beneficial uses within the EMA, including agricultural, 
municipal, domestic, and environmental uses. 

This section is principally based upon a body of published literature, consisting primarily of the following: 

 Geologic and hydrogeologic investigations 

 Annual groundwater planning reports, which have been prepared for a large portion of the EMA for more 
than 40 years 

 Basin-specific geologic and hydrogeologic data  

The compiled literature, reports, and data that contribute to this report constitute the best available 
information relevant to the EMA. This Basin Setting section of the Santa Ynez River Valley Groundwater 
Basin – Eastern Management Area Groundwater Sustainability Plan (GSP) provides a foundation for 
sustainable groundwater management, and, to that end, will be updated as warranted to maintain this goal.  

3.1 Hydrogeologic Conceptual Model [§354.14] 

 

This section describes the hydrogeologic conceptual model (HCM) for the EMA and, to some degree, the 
entire Basin. The HCM is a simple narrative description with diagrams of the hydrogeologic system of the 
EMA. As depicted in Figure 3-1, the EMA HCM area encompasses the entire landscape and underlying 
geology from the mountains rimming the Basin (the San Rafael Mountains to the north and east and the 
Santa Ynez Mountains to the south) down to the Santa Ynez River that drains water from the valley. The 
HCM and its various components are presented below, including the following: 

 Topographic setting 

 Surface hydrology and its interactions with groundwater 

§354.12 Introduction to Basin Setting. This Subarticle describes the information about the physical 
setting and characteristics of the basin and current conditions of the basin that shall be part of each 
Plan, including the identification of data gaps and levels of uncertainty, which comprise the basin 
setting that serves as the basis for defining and assessing reasonable sustainable management 
criteria and projects and management actions. Information provided pursuant to this Subarticle shall 
be prepared by or under the direction of a professional geologist or professional engineer. 

§354.14 Hydrogeological Conceptual Model  

(a) Each Plan shall include a descriptive hydrogeologic conceptual model of the basin based on 
technical studies and qualified maps that characterizes the physical components and interaction of 
the surface water and groundwater systems in the basin. 
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 Underlying geologic system and principal aquifers 

 Generalized recharge and discharge areas for the aquifers 

 Principal flow directions 

 Water inflows and outflows  

 

Source: Nishikawa, 2013, Hydrologic and Geochemical Characterization of the Santa Rosa Plain Watershed, Sonoma County, 
California 

Important details related to each of these components of the HCM, relevant groundwater water quality and 
primary beneficial uses of the groundwater, and a discussion of identified data gaps and aspects of 
uncertainty associated with these elements are presented in the following subsections. 

This HCM provides a framework for subsequent sections of the basin setting, including groundwater 
conditions (Section 3.2) and water budgets (Section 3.3). Together these sections provide the basis for a 
solid understanding of the groundwater resources in the EMA and support water managers’ efforts to 
achieve groundwater sustainability in the EMA and the Basin by 2042. 
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3.1.1  Regional Hydrology 

3.1.1.1 Topography and Watershed Boundary 

 

The Basin is located within the Santa Ynez River watershed in Santa Barbara County on California’s central 
coast. The entire Basin is about 50 miles long and varies in width from about 4 to 7 miles, as presented on 
Figure 1-1. The Basin covers 319 square miles (204,000 acres) within the entire Bulletin 118 Basin 
Boundary, of which the easternmost 150 square miles make up the EMA, including the Santa Ynez Uplands 
and Santa Ynez River areas. The Santa Ynez Uplands area includes the groundwater system that is under 
the jurisdiction of the Sustainable Groundwater Management Act (SGMA). The Santa Ynez River area, 
including the river and associated underflow constitutes a surface water system, is managed under the 
jurisdiction of the California State Water Resources Control Board (SWRCB) and is not within the purview of 
SGMA.  

The Basin is divided into three management areas (MAs): the Western Management Area (WMA), the EMA, 
and the Central Management Area (CMA). Due to the unique geology and hydrogeology in each area, these 
three areas are managed as individual management areas with respect to SGMA.  

Extending north of the Santa Ynez Uplands and rising to 4,000 to 6,000 feet above sea level, the EMA 
watershed includes Figueroa Mountain (LaFreniere and French, 1968) and the Santa Ynez Mountains. The 
EMA is bounded on the north and east by impermeable rocks of the San Rafael Mountains and on the 
northwest by the adjacent San Antonio Creek Valley Groundwater Basin (San Antonio Groundwater Basin). 
The entire Basin is bounded on the south by the Santa Ynez Mountains (DWR, 2016; Figures 1-1 and 3-1). 

As is discussed throughout this section, the EMA portion of the California Department of Water Resources 
(DWR) Bulletin 118 boundary comprises two main areas: the Santa Ynez Uplands and the Santa Ynez River 
areas. To the north and east, the Santa Ynez Uplands are surrounded by the San Rafael Mountains, which 
contribute surface water flow and groundwater recharge to the Santa Ynez Uplands. Several tributaries and 
their sub-watersheds flow from the San Rafael Mountains to the Santa Ynez River. They include Santa Cruz 
Creek and Cachuma Creek, which flow into Lake Cachuma (Cachuma Reservoir). Several other creeks that 
flow into the Santa Ynez River directly downstream of Lake Cachuma's Bradbury Dam include Happy Canyon, 
Santa Agueda Creek, Zanja de Cota Creek, Alamo Pintado Creek, Adobe Canyon and Ballard Canyon. Zaca 
Creek exits the EMA and flows through the CMA into the Santa Ynez River.  

The southern portion of the DWR’s Bulletin 118 basin boundary along the Santa Ynez River is bounded by 
the Santa Ynez Mountains to the south. Surface water flows into this area are principally from the upstream 
Santa Ynez River, which drains approximately 900 square miles, and include flow from the Santa Ynez 

§354.14 Hydrogeological Conceptual Model.  

(d) Physical characteristics of the basin shall be represented on one or more maps that depict the 
following: 

(1) Topographic information derived from the U.S. Geological Survey or another reliable source. 
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Mountains through the following tributaries into the Santa Ynez River: Hilton, San Lucas, Calabazal, Quiota 
and Alisal Creeks. The locations of the contributing creeks are shown on Figure 3-1.16  

The Santa Ynez Uplands covers a majority of the EMA, including the northern 130 square miles (87 percent) 
of the 150 square miles of the EMA. The Santa Ynez Uplands is characterized by the following: 

 It is wholly within the EMA.  

 It includes the towns of Santa Ynez, Ballard, and Los Olivos. 

 It includes areas both within the Santa Ynez River Water Conservation District (SYRWCD) referred to as 
Zone E; shown on Figure 2-4 and extending to the north to the San Rafael Mountains and to the east to 
areas north of Lake Cachuma (Stetson, 2021).  

 Its principal aquifers are separated from the topographically lower Santa Ynez River and associated 
Alluvium to the south by a ridge of low permeability rocks (e.g., Monterey Formation), except in areas 
where tributaries to the Santa Ynez River (e.g., Alamo Pintado Creek) cut through. These low permeability 
rocks underlie the river and Santa Ynez River Alluvium. 

 Its land-surface elevation ranges from a low of 480 feet above sea level in the southern portion along 
Alamo Pintado Creek near the City of Solvang to a high of about 2,390 feet above sea level in the 
foothills in the north and northeast of the area.  

The Santa Ynez River Alluvium—managed as surface water by the SWRCB and not subject to management by 
the Groundwater Sustainability Agencies (GSAs) under SGMA—underlies the Santa Ynez River. The Santa 
Ynez Alluvium extends outside of the EMA, both upstream and downstream, for a total length of 36 miles 
between the upstream Bradbury Dam (to the east) through the CMA and WMA to the Lompoc Plain to the 
west, passing the Cities of Solvang, Buellton, and Lompoc (Santa Barbara County, 2012). In the EMA, the 
land-surface elevation within the Santa Ynez River Alluvium ranges from a low of 350 feet near the City of 
Solvang, to a high of 600 feet near the base of Bradbury Dam (Santa Barbara County, 2012). 

Between the Santa Ynez Uplands and Santa Ynez River areas lies an area of relatively limited groundwater 
production (referred to in SYRWCD annual reports as Zone C [see Figure 2-4]) that serves as a catch-all area 
for all other portions of SYRWCD (Stetson, 2021). Groundwater production in this area is limited due to the 
relatively shallow and discontinuous aquifers and bedrock.  

As is discussed more thoroughly in Section 3.3, Water Budgets, both surface water flow and groundwater 
recharge derive from water that enters the Basin around the edges from the underlying bedrock on the 
mountain slopes. This is commonly referred to as mountain front recharge. This recharge component occurs 
both from the north from the San Rafael Mountains, which contribute groundwater recharge to the Santa 
Ynez Uplands, and from the south from the Santa Ynez Mountains, which contribute recharge to the Santa 
Ynez River area both above and belowground. Mountain front recharge from the Santa Ynez Mountains flows 
directly into streams and then into the Santa Ynez River. 

 

16 The subareas referred to in this GSP generally follow the conventions used for management by SYRWCD, such that the 
Santa Ynez River area includes most of SYRWCD’s Zone A, as well as other areas within the Santa Ynez River Alluvium 
upstream to the Bradbury Dam. The Santa Ynez River area constitutes a surface water system, which is managed under the 
jurisdiction of the SWRCB and is not within the purview of SGMA. These general areas are summarized in annual reports 
prepared by SYRWCD.  
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3.1.1.2 Soil Types 

 

Soil types have been mapped and presented by the U.S. Department of Agriculture (USDA) Natural 
Resources Conservation Service Soil Survey Geographic Database (USDA, 2020; Figure 3-2). The saturated 
hydraulic conductivity of the surficial soils is a good indicator of surficial soil infiltration potential, and thus 
potential for recharging underlying groundwater resources. The soil hydrologic grouping is an assessment of 
soil infiltration rates that are determined by the water transmitting properties of the soil, which includes 
hydraulic conductivity and percentage of clays in the soil relative to sands. These groups are defined as the 
following:  

 Group A – High Infiltration Rate: Water is transmitted freely through the soil; soils typically have less 
than 10 percent clay and more than 90 percent sand or gravel. 

 Group B – Moderate Infiltration Rate: Water transmission through the soil is unimpeded; soils typically 
have between 10 and 20 percent clay and between 50 and 90 percent sand. 

 Group C – Slow Infiltration Rate: Water transmission through the soil is somewhat restricted; soils 
typically have between 20 and 40 percent clay and less than 50 percent sand. 

 Group D – Very Slow Infiltration Rate: Water movement through the soil is restricted or very restricted; 
soils typically have greater than 40 percent clay, less than 50 percent sand. 

The hydrologic groups generally correlate with the hydraulic conductivity of underlying geologic units, with 
lower soil hydraulic conductivity zones correlating to areas underlain by clayey portions of the Paso Robles 
Formation. The higher soil hydraulic conductivity zones generally correspond to areas underlain by Alluvium 
underlying the Santa Ynez River, unsaturated Older Alluvium, and areas of coarser sediments within the 
Paso Robles Formation. 

Soils with the highest infiltration rate in Group A mainly consist of deep, well-drained to excessively drained 
sands or gravelly sands, characterized by low runoff potential even when thoroughly wet. These high 
infiltration soils are present in three general areas:  

 Vicinity of Los Olivos and Solvang  

 Along Santa Agueda and Alamo Pintado Creeks, as well as along the Tributary Alluvium of Santa Cruz 
Creek north of Lake Cachuma 

 Along the Santa Ynez River 

§354.14 Hydrogeological Conceptual Model.  

(d) Physical characteristics of the basin shall be represented on one or more maps that depict the 
following: 

(3) Soil characteristics as described by the appropriate Natural Resources Conservation Service soil 
survey or other applicable studies. 
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FIGURE 3-2
Hydrologic Soil Groups

Hydrologic Soil Groups
Group A:

Group B:

Group C:

Group D:

Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist mainly
of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water
transmission.
Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately
deep or deep, moderately well drained or well
drained soils that have moderately fine texture to
moderately coarse texture. These soils have a
moderate rate of water transmission.
Soils having a slow infiltration rate when thoroughly
wet. These consist chiefly of soils having a layer that
impedes the downward movement of water or soils
of moderately fine texture or fine texture. These soils
have a slow rate of water transmission.
Soils having a very slow infiltration rate (high runoff
potential) when thoroughly wet. These consist chiefly
of clays that have a high shrink-swell potential, soils
that have a high water table, soils that have a
claypan or clay layer at or near the surface, and soils
that are shallow over nearly impervious material. If a
soil is assigned to a dual hydrologic group (A/D, B/D,
or C/D), the first letter is for drained areas and the
second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to
dual classes.

Santa Ynez River Valley
Groundwater Basin –

Eastern Management Area
Groundwater Sustainability Plan
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The soils in Group B have a moderate infiltration rate when thoroughly wet and are moderately deep and 
well-drained. These have moderately fine to moderately coarse texture. These soils are located within the 
following: 

 Tributary Alluvium of Zaca Creek north of Highway 101  

 Santa Ynez Uplands north of Santa Ynez 

 Zanja de Cota Creek and a majority of SYRWCD’s Zone C area, adjacent to the Santa Ynez River area  

The slow and very slow infiltration rate soils in Groups C and D, respectively, make up the remainder of the 
EMA, occurring primarily in the Older Alluvium that blankets the area and found in areas of the Santa Ynez 
Uplands. These soils have slow to very slow infiltration rates when thoroughly saturated. These consist 
chiefly of soils having a layer that impedes the downward movement of water or soils of moderately fine 
texture or fine texture. 

3.1.1.3 Surface Water Bodies 

 

The most significant natural surface water feature in the Basin, the Santa Ynez River, flows west over 
approximately 90 miles, from its headwaters in the San Rafael and Santa Ynez Mountains, to the Pacific 
Ocean, draining approximately 900 square miles (Figure 2-13). The headwaters originate at an elevation of 
about 4,000 feet above sea level near the eastern boundary of Santa Barbara County, where there is an 
average annual precipitation of up to 49 inches per year.17  

The Santa Ynez River enters three human-made reservoirs upstream of the WMA and the CMA: Jameson 
Reservoir is the farthest upstream, then Gibraltar Reservoir, and finally Lake Cachuma (Figure 2-13). The 
reservoirs were built for municipal water supply. Both Jameson and Gibraltar Reservoirs have storage 
capacities of approximately 5,000 acre-feet each. Lake Cachuma is much larger with a total storage capacity 
of as much as 195,578 acre-feet (at an elevation of 753 feet above sea level). Although reservoir releases 
flow into the Santa Ynez River, the reservoirs are also managed to divert water out of the Santa Ynez River 
watershed through a system of tunnels through the Santa Ynez Mountains for use by the cities located on 
the Santa Barbara County south coast (i.e., City of Goleta and Cities of Santa Barbara, Montecito and 
Carpinteria). 

The largest of the three reservoirs is Lake Cachuma, which is approximately 5 miles long and up to 1 mile 
wide, which is fed by the upper Santa Ynez River and two major tributaries from the Santa Ynez Uplands to 
the north, which are Santa Cruz Creek and Cachuma Creek. Below the Bradbury Dam, which impounds Lake 
Cachuma, the Santa Ynez River flows west into and through the EMA. In the EMA downstream of Bradbury 
Dam, the Santa Ynez River is joined by several tributaries—including Santa Agueda Creek, Zanja de Cota 
Creek, and Alamo Pintado Creek—as the river flows past the communities of Solvang and Santa Ynez, as 
shown on Figure 3-1. 

 

17 PRISM Climate Group. 2014. Average Annual Precipitation 1981–2010. 

§354.14 Hydrogeological Conceptual Model  

(d) Physical characteristics of the basin shall be represented on one or more maps that depict the 
following: 

(5) Surface water bodies that are significant to the management of the basin. 
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Downstream of Bradbury Dam, the Santa Ynez River continues flowing west and is primarily intermittent 
throughout the Basin, carrying mainly flood flows from tributary watershed land downstream of Bradbury 
Dam with occasional spills and releases of water from Lake Cachuma. During summer months, water is 
released from Lake Cachuma to meet downstream water rights. 

3.1.1.3.1 Downstream Water Rights Releases 

The EMA is recharged in part by downstream water rights releases from Lake Cachuma, as ordered by 
SYRWCD. Rules governing water rights releases for users downstream of Lake Cachuma are set forth in the 
SWRCB Order of 1973 (WR 73-37), as amended in 1989 (WR 89-18) and most recently in 2019 (WR 2019-
0148) (SWRCB, 2019). These releases are based on the establishment of two accounts and accrual of 
credits (storing water) in Lake Cachuma for the Above and Below Narrows areas. Releases from the Above 
Narrows Account are made at Bradbury Dam for the benefit of downstream water users between the dam 
and the Lompoc Narrows. Releases from the Below Narrows Account are conveyed to Lompoc Narrows for 
the benefit of water users in the Lompoc Plain subarea. The SYRWCD designates the riparian flow subarea 
as Zone A, which is referred to as the Santa Ynez River Area on Figure 3-1.  

Historically, the primary uses of Lake Cachuma water have been for people and agriculture. Water rights 
releases from Bradbury Dam are made for the benefit of downstream users of water along the Santa Ynez 
River in a manner that balances the flood flow capture capacity within the reservoir and the reliable 
downstream supply of water for aquatic and riparian needs and human demands along the river. The 2019 
water rights decision includes provisions to protect endangered Southern California steelhead in the Santa 
Ynez River. Within the EMA, the Santa Ynez River flows west of Highway 154, past the communities of 
Solvang and Santa Ynez, as presented on Figure 3-1.  

3.1.2 Streamflow Monitoring 
Within the EMA, the Santa Ynez River is currently gauged and recorded just upstream of the EMA where it 
flows under Highway 154 at the San Lucas Bridge. Flow of the Santa Ynez River within the EMA has been 
actively gauged near Solvang from 1928 until the present. Streamflow is also measured along Alamo 
Pintado Creek, at a location approximately 2.5 miles upstream of its confluence with the Santa Ynez River.  

Streamflow data from the historical and existing streamflow gauges, along with Lake Cachuma storage data, 
have been obtained from the U.S. Geological Survey (USGS). Data documenting water releases from 
Bradbury Dam were compiled from the U.S. Bureau of Reclamation (USBR) sources.  

The periods with monthly streamflow data sets from stream gauging stations within and surrounding the 
EMA are presented on Table 3-1. The locations of these gauging stations, with the exception of the upstream 
stations along the Santa Ynez River, are presented on Figure 2-13.  
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Table 3-1. Summary of Streamflow Gauging Stations  

Station 
Name 

Elevation 
(feet) Location Beginning 

of Record End of Record Station No. 

Jameson Reservoir 2,240 Upstream 1970 2013 11121010 
Santa Ynez River Below 

Gibraltar Reservoir 1,229 Upstream 1988 Active 11123000 

Gibraltar Dam  
Release Weir 1,229 Upstream 2007 Active 11122010 

Santa Ynez River Above 
Gibraltar Dam Storage 

1,399 
(varies) Upstream 1988 Active 11122000 

Santa Ynez River Below 
Los Laurels Canyon 788 Upstream 1947 Active 11123500 

Santa Cruz Creek 783 Upstream 1941 Active 11124500 
Hilton Canyon Below 

Bradbury Dam 653 Upstream 2002 2016 11125605 

Hilton Canyon Creek 740 Upstream 2016 Active 11125600 
Santa Ynez River near 

Santa Ynez (stage) 558 Upstream 1928 2009 
(Currently stage only) 11126000 

Santa Ynez River at  
Highway 154  

(Water Quality) 
520 Upstream 2007 Active 11126400 

Alamo Pintado Creek 540 Within EMA 1970 Active 11128250 
Zaca Creek Near 

Buellton 471 Downstream 1963 Active 11129800 

Santa Ynez River 
at Solvang 350 Within EMA1 1928 Active 11128500 

Note  
1 This is within the DWR Bulletin 118 boundaries for the Basin in the Santa Ynez River area, not managed under the purview of 
SGMA. 
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3.1.2.1 Sources and Point of Delivery of Imported Water 

 

In addition to local surface water and groundwater sources, supplemental water is imported into the EMA. 
While groundwater supplies a majority of the water demand within the EMA, surface water is available to the 
EMA via local sources (the Cachuma Project and Cachuma releases that convey water through the Santa 
Ynez River Alluvium), and from an imported source: California State Water Project (SWP) water through the 
Coastal Branch of the SWP (Santa Barbara County, 2012).18 Pumping from the Santa Ynez River Alluvium is 
managed as surface water by the SWRCB and is not subject to management by the GSAs under SGMA. 

State Water Project 

Imported SWP water is delivered to portions of the EMA through the Central Coast Water Authority (CCWA) 
pipeline, which has been operating since 1997. Water is delivered at turnouts to specific water distribution 
systems, as well as to Lake Cachuma. Within the Basin, the receiving entities are Vandenberg Space Force 
Base,19 the City of Buellton, the City of Solvang, and the Santa Ynez River Water Conservation District, 
Improvement District No. 1 (ID No. 1). CCWA water can also be mixed in with the water from water rights 
releases at Lake Cachuma.  

In 1997 and 1998, CCWA was formed to finance, construct, manage, and operate Santa Barbara County’s 
42-mile extension of the SWP water pipeline, the State-owned water facilities in Santa Barbara and San Luis 
Obispo Counties, and a regional water treatment plant (Santa Barbara County, 2012). Beginning in 1998, ID 
No. 1 began receiving water from the SWP through the new pipeline. The location of the pipeline and 
turnouts in the City of Solvang and ID No. 1 are presented on Figure 2-13.  

ID No. 1 holds an SWP allocation of 2,000 acre-feet per year (AFY) and a 200-AFY as a drought buffer. A total 
of 1,500 AFY are contractually committed for use by the City of Solvang. The drought buffer effectively 
increases the amount of water that can be delivered in the event that the agency’s full allocation of SWP 
water is not delivered in a given year.  

The imported water, both within ID No. 1 and the City of Solvang, is used by agricultural, municipal, 
domestic, and industrial customers. Approximately 95 percent of these water uses occur on land overlying 
the Santa Ynez Upland area; however, it is not possible at this time to determine exactly where the imported 
water is used in the ID No. 1 system. This is because, in the ID No. 1 water distribution system, the imported 
water is mixed with other native water in the Basin, including upland groundwater and river alluvium well 
water.  

  

 

18 Both the Cachuma Project and the SWP water source provisions are described in detail in Section 3.3.2.1.3. 
19 Vandenberg Space Force Base was formerly called the Vandenberg Air Force Base until a renaming ceremony in May 2021 
(Associated Press, 2021). 

§354.14 Hydrogeological Conceptual Model.  

(d) Physical characteristics of the basin shall be represented on one or more maps that depict the 
following: 

(6) The source and point of delivery for imported water supplies. 
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3.1.3 Regional Geology 

 

This section describes the geologic formations and structure in the EMA portion of the Basin. These 
descriptions are summarized from published reports from the USGS (Upson and Thomasson,1951 and 
LaFreniere and French, 1968) and reports by consultants and federal, state, and local agencies. The surficial 
geology and geologic structures are mapped and described by Dibblee (1950, 1980, 1987a, 1987b, 1988a, 
1988b, 1991, 1993a, and 1993b), as presented on Figure 3-3.  

3.1.3.1 Regional Geologic and Structural Setting 

The Basin is located at the extreme southern end of the Coast Ranges geomorphic province, as defined by 
the California Geological Survey (2002). The Santa Ynez Fault Zone, which is located near the southern 
boundary of the Basin, is the southern boundary of the Coast Ranges, which extend more than 500 miles to 
the north up the California Coast to the Oregon border. The Coast Ranges are northwest-trending mountain 
ranges and valleys that follow the trend of the San Andreas Fault. The Coast Ranges are composed of thick 
Mesozoic and Cenozoic sedimentary rocks. The northern and southern extents of the Coast Ranges are 
separated by a depression in which the San Francisco Bay lies.  

The Transverse Ranges south of the Basin is an east-west trending series of steep mountain ranges and 
valleys. Contrary to the north-south trending in the Coast Ranges, the structure of the Transverse Ranges is 
oblique to the normal northwest trend of coastal California, hence the name "Transverse." This province 
extends offshore to include the San Miguel, Santa Rosa, and Santa Cruz islands. Intense north-south 
compression is squeezing the Transverse Ranges, causing this to be one of the most rapidly rising regions 
on Earth (California Geological Survey, 2002). 

Within the Coast Ranges, the Basin consists of a westward-trending, linear, structural depression between 
rugged mountain ranges and hills. The Basin is open to the Pacific Ocean on its west end. The main 
structural features of the Basin are a series of related synclines and anticlines (i.e., folding of the rocks), 
which represent folded formations in the lowland between the Santa Ynez Mountains on the south and the 
faulted San Rafael Mountains on the north (Figure 3-3).  

Within the EMA, several faults bound the EMA and cross it, as shown on Figure 3-3. The San Rafael 
Mountains to the north of the EMA were uplifted along the Little Pine Fault Zone, which trends northwest and 
has a displacement of ·several thousand feet (Upson and Thomasson, 1951).  

§354.14 Hydrogeological Conceptual Model.  

(b) The hydrogeologic conceptual model shall be summarized in a written description that includes 
the following: 

(1) The regional geologic and structural setting of the basin including the immediate surrounding 
area, as necessary for geologic consistency. 

(d) Physical characteristics of the basin shall be represented on one or more maps that depict the 
following: 

(2) Surficial geology derived from a qualified map including the locations of cross-sections required by 
this Section. 
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Several additional faults exist within the EMA. The Santa Ynez River Fault Zone crosses below the Santa 
Ynez River area. Likewise, the Baseline Fault and the associated Los Alamos Fault and Casmalia Fault Zone 
cross the Santa Ynez Uplands area of the Basin in a southeast to northwest trend (Figure 3-3). These faults 
do not exhibit vertical offset of adjacent materials and are not believed to be barriers to groundwater flow 
but are likely semi-permeable because of the interbedded (and layered) nature of the underlying Paso 
Robles Formation (Hoffman, 1996). 

The Tertiary-age older consolidated sedimentary formations surrounding and underlying the EMA include the 
Monterey Formation and the Vaqueros Formation. These units outcrop at the surface on the southern and 
northern edges of the EMA and underlie the water-bearing formations or aquifers. The water-bearing 
formations (aquifers) are discussed further below and in Section 3.1.4. 

3.1.3.1.1 Monterey Formation (Bedrock below Principal Aquifers) 

The Miocene-age Monterey Formation (Tm/Tml on Figure 3-3) consists of interbedded argillaceous and 
siliceous shale, sandstone, siltstone, and diatomite. The Monterey Formation outcrops in the highlands 
surrounding the EMA, defines the base of the Basin, and lies stratigraphically below the Paso Robles 
Formation at the western edge of the EMA. Regionally, the unit thickness of the Monterey Formation is up to 
as much as 3,500 feet and is often highly deformed. The Monterey Formation is a source for oil in the Zaca 
Oil Field northwest of Los Olivos.  

Groundwater produced from the Monterey Formation often has high concentrations of hydrogen sulfide, total 
organic carbon, and manganese. The locations of oil and gas exploration wells drilled in the EMA are 
presented on Figure 3-4. Oil and gas exploration has been important to the understanding of the geology of 
the region, including the EMA. The oil and gas wells identified on Figure 3-4 help identify the depth and 
extent of the geologic formations that surround and underlie the EMA. Water wells completed in the 
Monterey Formation are occasionally productive if a sufficient thickness of highly deformed and brittle 
siliceous shale is encountered. More often, however, the Monterey shale produces groundwater to wells in 
very low quantities. 

3.1.3.1.2 Other Bedrock Formations (Bedrock below Principal Aquifers) 

The bedrock below and surrounding the Basin consists of a variety of non-water-bearing rocks of Tertiary, 
Cretaceous, and Jurassic ages. These are older impermeable rocks below and surrounding the Basin, 
separated by and faults including the Little Pine Fault Zone to the north and Santa Ynez River Fault Zone to 
the south. These rocks include the Monterey Formation; Sisquoc Formation; Sandstone of Hurricane Deck 
(also known as the Temblor Sandstone); Vaqueros Sandstone; Sespe Formation; Espada Formation; and the 
Diabase, Serpentinite and the Franciscan Assemblage (Figure 3-3). Few water wells are completed within 
these formations, which are all outside of the Basin. 

Characteristic of the Coast Range, the oldest of these rocks represent ophiolites, which consist of very old 
igneous and metamorphic rocks from the Jurassic and Cretaceous ages. These rocks formed at great depth 
and were scraped off the ocean floor when it subducted (dived below) rocks on the land. 
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FIGURE 3-4
Oil and Gas Wells
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3.1.3.2 Surficial Geology 

The Basin is a wedge-shaped, northwest-trending trough filled with sediments that have been folded and 
faulted by dynamic regional tectonics. The Basin is bounded by faults on the north and east along the base 
of the San Rafael Mountains and to the south near the Santa Ynez River by older low-permeability rocks. The 
boundary to the northwest is defined as the shared border with the San Antonio Groundwater Basin, which is 
a topographic watershed divide west of Zaca Creek Canyon, but not necessarily a geologic barrier to 
groundwater flow. The understanding of flow in this area is discussed further in Section 3.2.  

The surficial geology and major fault systems within and surrounding the Basin are presented as Figure 3-3. 
In the lowland between the Santa Ynez Mountains and the San Rafael Mountains, the non-water-bearing 
rocks that underlie the Basin are folded in response to regional tectonic forces. This folding determined the 
areas where the unconsolidated water-bearing sediments could accumulate to form the aquifers within the 
Basin. Several synclines and anticlines exist throughout the complexly folded bedrock units within the EMA. 
The Santa Ynez River flows on top of a relatively younger alluvium that overlies the much older Monterey 
Formation, which was uplifted closer to the surface, due to faulting and folding in this portion of the Basin.  

As shown on Figure 3-3, the Basin is filled with an unconsolidated to weakly consolidated Tertiary-aged 
marine sandstone deposit, referred to as the Careaga Sand (Tca and Tcag) and non-marine Pliocene- and 
Pleistocene-aged sand, gravel, silt, and clay deposits that comprise the Paso Robles Formation (QTp). In this 
report the authors have combined the use of the two members of the Careaga Sand (Cebada and Graciosa 
members) to reflect how this material is managed in the EMA. The water-bearing formations of the Careaga 
Sand and the Paso Robles Formation together extend to a depth of more than 1,500 feet below ground 
surface (bgs) in the EMA with a maximum thickness up to 3,500 feet in the deepest part of the EMA. 
Overlying these formations are the Quaternary-aged Older Alluvium (Qoa), which is considered a derivative of 
the Paso Robles Formation, and is therefore composed of materials that are very similar to the Paso Robles 
Formation to a depth of as thick as 150 feet in places. Because of this similarity, this Older Alluvium is 
managed as part of the Paso Robles Formation  

The Tributary Alluvium (Qa) in the Santa Ynez Uplands is comprised of similar alluvial materials as those of 
the Santa Ynez River Alluvium (Qg) in the Santa Ynez River area. These two materials are together referred to 
as Younger Alluvium in the CMA and WMA. 

3.1.3.3 Geologic Cross Sections 

 

Several geologic cross sections were created to depict the complex geology throughout the EMA. The 
locations of the cross sections are shown on Figure 3-5 and the geologic cross sections are provided as 
Figures 3-6 through 3-14. Beneath the geology exposed on the land surface, are a series of sedimentary and 
bedrock geologic formations. The uppermost units below the surface are the recent and older alluvium and 
the Paso Robles Formation and Careaga Sand, which represent the principal aquifers. Underlying the 
principal aquifer, Tertiary-age and older consolidated sedimentary formations surrounding and underlying 
the EMA include the Monterey Formation and the Vaqueros Formation. These units outcrop at the surface on 
the southern and northern edges of the EMA and underlie the water-bearing formations or aquifers.  

§ 354.14 Hydrogeological Conceptual Model  

(c) The hydrogeologic conceptual model shall be represented graphically by at least two scaled cross-
sections that display the information required by this section and are sufficient to depict major 
stratigraphic and structural features in the basin. 
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The geologic cross sections were created with the three-dimensional (3D) geologic modeling tool Leapfrog®. 
The 3D model has been used to characterize and illustrate the geologic and hydrogeologic setting that will 
be used to and support the decision-making process regarding sustainable groundwater management 
criteria. The 3D model was created for this GSP based on the best-available data from a variety of local, 
regional, and state-wide sources of geologic and hydrogeologic data, as presented on Table 3-2. Details of 
how the geologic framework model was prepared are presented in Appendix C. 

Table 3-2. Summary of Data Used for Geologic Model 

Data Type Source Coverage Period of 
Record 

Borehole Lithology 
(including oil and 
gas well 
geophysical logs) 

DWR, ID No. 1, SYRWCD, Solvang, California 
Geologic Energy Management Division, USGS 

131 boreholes  
within or adjacent to 

EMA 
Current 

Well Screen 
Intervals DWR, ID No. 1, SYRWCD, Cities, USGS NWIS 279 wells within EMA Current 

Digital Elevation 
Model (DEM) 10-
meter resolution 

National Elevation Dataset (NED), USGS 
EROS Data Center Entire model domain Current 

Surficial Geology 
Dibblee (1950, 1980, 1987a, 1987b, 

1988a, 1988b, 1991, 1993a, 1993b, and 
1995) 

Entire EMA  

Geologic Cross 
Sections 

Dibblee (4 Sections: 1988a, 1993a, 1993b, 
1995), Fugro (1 Section: 2007), Hopkins  

(4 Sections: 2003), USGS (3 Sections: Upson 
and Thomasson, 1951, LaFreniere and 

French, 1968) 

Within and 
surrounding EMA  

Water Level Data1 
USGS NWIS (includes CASGEM and Santa 

Barbara County data), USBR, City of Solvang, 
ID No. 1 

Wells within  
and surrounding EMA 

 

1905 to 
present 

Notes  
1 Water level data and associated groundwater contour maps have not yet been incorporated into the model. 

DWR = California Department of Water Resources 
EMA = Eastern Management Area 
EROS = Earth Resources Observation and Science 
NWIS = National Water Information System 
 

SYRWCD = Santa Ynez River Water Conservation District 
USBR = U.S. Bureau of Reclamation 
USGS = U.S. Geological Survey 

The 3D geologic model represents the most complete understanding of the local geologic setting and 
distribution of principal aquifers and aquitards. The 3D geologic model also provided input data for the 
numerical groundwater flow model presented in Section 3.3 below. The 3D geological model will be updated 
as warranted as the understanding of the EMA changes. Geophysical characterization is underway within the 
EMA, the results of which will be used to update the 3D geologic model, numerical groundwater model, and 
geologic cross sections. 

As shown in the cross sections, non-water-bearing rocks surround and underlie the EMA and include the 
Sisquoc and Monterey Formations. These formations are also evident at the surface in the southern portion 
of the EMA, north of the Santa Ynez River. These older bedrock units have generally low permeability, 
contain poor quality groundwater, and do not yield substantial quantities of water to wells.  
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Water-bearing geologic formations shown on Figure 3-3 and the geologic cross sections include the Paso 
Robles Formation, Careaga Sand, Santa Ynez River Alluvium, and Tributary Alluvium. The geologic cross 
sections show the relationships between the darker-colored non-water-bearing geologic units of the Sisquoc 
and Monterey Formations, and the lighter-colored water-bearing geologic formations.  

The configurations of the geologic formations, aquifers, and aquitards are presented on the geologic cross 
sections. The lateral extent and physical properties of the principal aquifers and aquitards are presented in 
Section 3.1.4. 

 



FIGURE 3-6
Cross Section A

NOTE TO READER
These geologic cross sections are provided in draft format. The cross sections are derived 
from the geologic model, which will be updated following input from the geophysical surveys, 
which are in process. The final versions of these cross sections will comply with § 354.14(c).

LEGEND
Qa – Tributary Alluvium

Qoa – Older Alluvium

QTp – Paso Robles Formation

Tca – Careaga Sand

Basin Bottom

Tsq – Sisquoc Formation

Tm – Monterey Formation

Santa Ynez River Valley Groundwater Basin –
Eastern Management Area Groundwater Sustainability Plan

Y:\0738_SB_County\Source_Figures\002_HydroStudy\EMA_GSP\202105\Section3

W
C

R
20

16
-0

10
35

7

W
C

R
20

16
-0

08
02

4

W
C

R
19

81
-0

07
99

0

C
RO

SS
 S

EC
TI

O
N

 D

SA
N

 A
N

TO
N

IO
 C

RE
EK

EM
A

 B
A

SI
N

 B
O

U
N

D
A

R
Y

ZA
C

A
 C

RE
EK

A
LA

M
O

 P
IN

TA
D

O
 C

RE
EK

SA
N

TA
 A

G
U

ED
A

 C
RE

EK

C
RO

SS
 S

EC
TI

O
N

 G

C
RO

SS
 S

EC
TI

O
N

 H

C
RO

SS
 S

EC
TI

O
N

 I

55
1

56
6

W
C

R
20

08
-0

10
00

6

57
4

W
C

R
19

90
-0

19
48

2

56
5

NORTHWEST

SOUTHEAST

A

A’

0

1,500

1,500

3,000

4,500

6,000

0

1,500

1,500

3,000

4,500

6,000

0 10,000 20,000 30,000 40,000 50,000 60,000

70,000 80,000 90,000 100,000 110,000 120,000 130,000

EL
EV

AT
IO

N
, F

EE
T

EL
EV

AT
IO

N
, F

EE
T

DISTANCE, FEET

DISTANCE, FEET

H
A

PP
Y 

C
A

N
YO

N

SA
N

TA
 C

RU
Z 

C
RE

EK

C
AC

H
U

M
A

 C
RE

EK

EM
A

 B
A

SI
N

 B
O

U
N

D
A

R
Y

MONTEREY FORMATION
SISQUOC FORMATION

PASO ROBLES FORMATION

MONTEREY FORMATION

SISQUOC FORMATION

PASO ROBLES FORMATION
CAREAGA SAND



FIGURE 3-7
Cross Section B

NOTE TO READER
These geologic cross sections are provided in draft format. The cross sections are derived 
from the geologic model, which will be updated following input from the geophysical surveys, 
which are in process. The final versions of these cross sections will comply with § 354.14(c).
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FIGURE 3-8
Cross Section C

Santa Ynez River Valley Groundwater Basin –
Eastern Management Area Groundwater Sustainability Plan

NOTE TO READER
These geologic cross sections are provided in draft format. The cross sections are derived 
from the geologic model, which will be updated following input from the geophysical surveys, 
which are in process. The final versions of these cross sections will comply with § 354.14(c).
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FIGURE 3-9
Cross Section D

LEGEND
Qa – Tributary Alluvium

Qoa – Older Alluvium

QTp – Paso Robles Formation

Tca – Careaga Sand

Basin Bottom

Tsq – Sisquoc Formation

Tm – Monterey Formation
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Santa Ynez River Valley Groundwater Basin –
Eastern Management Area Groundwater Sustainability Plan

NOTE TO READER
These geologic cross sections are provided in draft format. The cross sections are derived 
from the geologic model, which will be updated following input from the geophysical surveys, 
which are in process. The final versions of these cross sections will comply with § 354.14(c).
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FIGURE 3-10
Cross Section E

LEGEND
Qa – Tributary Alluvium

Qoa – Older Alluvium

QTp – Paso Robles Formation

Tca – Careaga Sand

Basin Bottom

Tsq – Sisquoc Formation

Tm – Monterey Formation

Santa Ynez River Valley Groundwater Basin –
Eastern Management Area Groundwater Sustainability Plan
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FIGURE 3-11
Cross Section F

LEGEND
Qa – Tributary Alluvium

Qoa – Older Alluvium

QTp – Paso Robles Formation

Tca – Careaga Sand

Basin Bottom

Tsq – Sisquoc Formation

Tm – Monterey Formation

Santa Ynez River Valley Groundwater Basin –
Eastern Management Area Groundwater Sustainability Plan
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FIGURE 3-12
Cross Section G

LEGEND
Qa – Tributary Alluvium

Qoa – Older Alluvium

QTp – Paso Robles Formation

Tca – Careaga Sand

Basin Bottom

Tsq – Sisquoc Formation

Tm – Monterey Formation

Santa Ynez River Valley Groundwater Basin –
Eastern Management Area Groundwater Sustainability Plan
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FIGURE 3-13
Cross Section H

LEGEND
Qa – Tributary Alluvium

Qoa – Older Alluvium

QTp – Paso Robles Formation

Tca – Careaga Sand

Basin Bottom

Tsq – Sisquoc Formation

Tm – Monterey Formation

Santa Ynez River Valley Groundwater Basin –
Eastern Management Area Groundwater Sustainability Plan
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FIGURE 3-14
Cross Section I

LEGEND
Qa – Tributary Alluvium

Qoa – Older Alluvium

QTp – Paso Robles Formation

Tca – Careaga Sand

Basin Bottom

Tsq – Sisquoc Formation

Tm – Monterey Formation

Santa Ynez River Valley Groundwater Basin –
Eastern Management Area Groundwater Sustainability Plan
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3.1.4 Principal Aquifers and Aquitards 
The following sections describe the principal aquifers in the EMA portion of the Basin,20 including physical 
properties, hydrogeologic characteristics, structural features within and bounding the EMA, the water quality 
within the EMA, and the primary beneficial uses of groundwater. 

 

3.1.4.1 Principal Aquifers 

Aquifers are commonly named based upon the presence of water-bearing sand and gravel deposits grouped 
together into similar zones. Aquifers can be vertically or horizontally separated by fine-grained layers (called 
aquitards) that can impede the movement of groundwater between aquifers. Two principal aquifers have 
been identified in the EMA, as presented in Table 3-3: the Paso Robles Formation and the Careaga Sand. 
The Paso Robles Formation and Older Alluvium have similar hydrogeologic characteristics, are managed as a 
single unit, and have been combined into a single principal aquifer for the purposes of this GSP.  

Table 3-3. Principal Aquifers in the Basin 

Principal Aquifer Formation Names Map Symbol 

Paso Robles Formation 
Paso Robles Formation QTp 
Older Alluvium Qoa 

Careaga Sand Careaga Sand Tca and Tcag 

Note 
Pumping from the Santa Ynez River Alluvium is managed as surface water by the SWRCB and is not subject to management by the 
GSAs under SGMA. 
 

Water present within the Santa Ynez River Alluvium is considered surface water by the SWRCB, and not 
managed by the GSAs. Therefore, the Santa Ynez River Alluvium is not classified in this GSP as a principal 
aquifer.  

The main criterion for defining the water-bearing geologic formations in the EMA as principal aquifers is 
based on the SGMA definition of a principal aquifer: “aquifers or aquifer systems that store, transmit, and 
yield significant or economic quantities of groundwater to wells, springs, or surface water systems.” Principal 
aquifers must exhibit both sufficient permeability and storage potential for the movement and storage of 

 

20 The Basin boundary as defined by DWR Bulletin 118 (Bulletin 118 boundary) (DWR, 2018a) is shown on Figure 3-4. The 
Bulletin 118 boundary does not everywhere include the full lateral extent of basin sediments. The Bulletin 118 boundary also 
includes older, relatively impermeable non-basin geologic units in places. The discrepancies between the Bulletin 118 
boundary and the surficial geology may be corrected in a future Basin Boundary Modification Request. 

§354.14 Hydrogeological Conceptual Model.  

(b) The hydrogeologic conceptual model shall be summarized in a written description that includes 
the following: 

(4) Principal aquifers and aquitards, including the following information: 

(A) Formation names, if defined. 
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groundwater such that wells can reliably produce groundwater in sufficient quantities on a long-term basis. 
Another criterion is that the groundwater produced from the geologic formation must have generally 
acceptable quality. Groundwater of a conductivity of 3,000 micromhos/centimeter is considered as the 
maximum limit for basin groundwater quality that is suitable for serving beneficial uses in similar 
groundwater basins (DWR, 1979).  

Application of these two criteria, along with the historical understanding and ongoing management of the 
aquifer system, supports the designation of the EMA sediments to the two principal aquifers, the Paso 
Robles Formation and the Careaga Sand. Descriptions of these two aquifers are presented in Section 
3.1.4.3 below. Alluvium present within tributaries to the Santa Ynez River are not considered principal 
aquifers because they do not meet the above definitions; stakeholders living in these areas indicate that 
shallow wells frequently go dry in the summer and do not reliably supply water to meet beneficial uses.  

3.1.4.2 Basin Boundary (Vertical and Lateral Extent of Basin) [§354.14(b)(2),(b)(3)] 

 

While the watershed that drains surface water into the EMA encompasses a much larger area, DWR’s 
Bulletin 118 defines the groundwater basin within the EMA as shown on Figure 3-1 (DWR Bulletin 118 Basin 
3-015; DWR, 2018a).  

The Santa Ynez Uplands is separated from the Santa Ynez River area to the south by a ridge of impermeable 
bedrock. The Santa Ynez River Alluvium extends outside of the EMA, both upstream and downstream of the 
City of Solvang and the EMA boundary, for a total length of 36 miles between the upstream Bradbury Dam 
(to the east) to the Lompoc Plain to the west, passing the cities of Buellton and Lompoc (Santa Barbara 
County, 2012). 

The Basin’s bottom elevation within the EMA is shown on Figure 3-15. In the Santa Ynez Uplands, the 
bottom of the Basin is the base of the water-bearing formations and includes the Paso Robles Formation 
and/or Careaga Sand. Together, the base of these water-bearing formations is an irregular surface formed 
as the result of folding, faulting, and erosion. The depth of these materials extends to a maximum depth of 
approximately 3,500 feet in some areas.  

 

 

§ 354.14 Hydrogeological Conceptual Model  

(b) The hydrogeologic conceptual model shall be summarized in a written description that includes 
the following: 

(2) Lateral basin boundaries, including major geologic features that significantly affect groundwater 
flow. 

(3) The definable bottom of the basin. 
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The top of the Monterey Shale bedrock is considered the base of the groundwater basin. While some of the 
bedrock units underlying the water-bearing materials may produce limited quantities of water, the water is 
generally of poor quality, especially within the Monterey Shale, and of limited volume and therefore, in 
accordance with SGMA, is not considered part of the Basin for the purposes of this GSP.  

3.1.4.2.1 Basin Boundary Refinements - Geophysical Investigation 

A series of geophysical surveys were conducted to provide additional information about water bearing 
deposits within the EMA including the nature of the boundary between the EMA and CMA, the nature of the 
connection between several of the north-south trending tributaries (e.g., Alamo Pintado Creek) within the 
Santa Ynez Uplands and the Santa Ynez River Alluvium, and to improve the understanding of the subsurface 
conditions in the Santa Ynez Uplands (Figure 3-16). These geophysical surveys included a variety of both 
land-based and aerial methods. The land-based methods included seismic refraction and transient 
electromagnetic (TEM) surveys that were conducted in September 2020. An airborne electromagnetic (AEM) 
survey using a tTEM called SkyTEM is an electromagnetic survey conducted using a helicopter in November 
2020. The results of the TEM and SkyTEM surveys were not available at the time of this GSP preparation and 
will be presented in the 5-year update. 

Seismic Refraction Survey 

As discussed in Section 3.1.3.2 above, geologic maps of the EMA show a bedrock ridge in the southwestern 
portion of the Basin. The bedrock ridge is believed to constrain groundwater flow between the Santa Ynez 
Uplands to the north and the Santa Ynez River Alluvium to the south (Hoffman, 1996). Groundwater in 
portions of the Santa Ynez Uplands may contribute some quantity of recharge to the Tributary Alluvium, 
which subsequently contributes to recharge to the Santa Ynez River Alluvium underflow and the rest of the 
Basin downstream of the EMA. This is not well defined. The groundwater discharging from the Santa Ynez 
Uplands also may flow through notches in the bedrock, which have been scoured out by erosive flows within 
ancient tributaries of the Santa Ynez River. These notches associated with the major tributaries to the Santa 
Ynez River have been filled to a limited depth with alluvium, the depth and extent of which are the subject of 
geophysical exploration conducted in support of this GSP. The areas where the geophysical investigations 
were conducted are presented on Figure 3-16.  

The diagram to the right presents an 
example of the seismic refraction method 
(HGI, 2020). Seismic energy provided by a 
source (shot) located on the surface radiates 
out from the shot point, either traveling 
directly through the upper layer (direct 
arrivals), or traveling down to, and then 
laterally along, higher-velocity layers 
(refracted arrivals) before returning to the 
surface. The refracted energy is detected on 
the surface using a linear array (or spread) 
of geophones spaced at regular intervals. 
Beyond a certain distance from the shot 
point, the refracted signal is observed as a 
first-arrival signal at the geophones (arriving before the direct arrival). Observation of the travel times of the 
direct and refracted signals provides information on the depth profile of the refractor for determining depth 
to bedrock and bedrock structure.  
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The results of the seismic refraction survey suggest that the depth 
to bedrock varies between approximately 35 and 200 feet bgs 
along the survey transects (Figure 3-16). A picture of one of these 
seismic refraction survey lines along Meadowlark Road is shown to 
the right. Generally, the depth to bedrock tends to decrease with 
proximity to the mapped bedrock highs—which helps confirm the 
presence of a flow-restricting bedrock ridge. The bedrock lows 
correspond to areas that are filled with alluvium and transmit 
groundwater through the notches. Some of the cross sections show 
significant undulations in the interpreted bedrock surface, which 
could indicate a degree of scouring by ancient tributaries, and thus 
a permeable conduit for groundwater to flow through. Although 
there are uncertainties concerning lithological interpretations, the 
cross sections provide important details about the geometries of 
permeable and impermeable sediments, which are essential to 
quantifying the amount of groundwater flowing out of the Santa 
Ynez Uplands. 

tTEM Survey 

The other ground-based 
geophysical survey 
consisted of a towed 
transient 
electromagnetic system 
(tTEM) system, employed 
to provide data that 
could refine the 
geometry, layering, and 
estimated hydraulic properties of the shallow subsurface materials (0 to 250 feet). The tTEM equipment is 
designed for detailed 3D geophysical and geological mapping of the shallow subsurface (0 to 250 feet) in a 
fast and cost-efficient way. The tTEM survey was conducted to characterize the geometry of the major 
tributaries where they join the Santa Ynez River and the interaction of groundwater and surface water in the 
Santa Ynez River channel. The results of the tTEM survey support the interpretation that there are no 
substantial subsurface channels in the underlying bedrock that convey subsurface outflow from the 
tributaries directly to the Santa Ynez River. The report presenting these results will be available separately 
from this GSP when complete. 

AEM Survey 

The AEM (also referred to as SkyTEM) survey conducted within the EMA was designed to provide information 
about the geology, locations of faults and folds, thickness of principal aquifers, and geologic controls on 
groundwater movement in the Santa Ynez Uplands portions of the EMA. In addition, the AEM survey was 
designed to interpret the hydraulic connection between the EMA and CMA as well as between the shared 
border between the EMA and the San Antonio Groundwater Basin. The SkyTEM flight lines presented on 
Figure 3-16 were selected to maximize the understanding of the geologic materials to a depth of about 
1,000 feet below ground in areas where well log data are not available. Generally, these areas included the 
western portion of the Basin adjacent to the border with the San Antonio Groundwater Basin, the northern 
portion of the Basin, and the eastern portion of the Basin, generally north of Lake Cachuma. 
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The flight lines avoided inhabited buildings and areas of possible interference with the geophysical methods, 
including large metallic structures, fences, power lines, and grape trellises. The AEM flight plans were 
spaced approximately 800 feet apart and totaled more than approximately 600 miles of total flight lines. The 
flights were flown in a northeast-to-southwest direction. Two individual flight lines extended from the 
northern portion of the EMA in the Santa Ynez Uplands to the southern end of the EMA near the Santa Ynez 
River, in a location that was also surveyed by tTEM methods. 

The hydrologic conceptual model presented in this GSP was updated based on the tTEM and AEM survey 
results. The results of updated geometry of the groundwater basin were imported into the 3D geological 
model of the EMA (in Leapfrog) and informed the development of the geologic cross sections and, ultimately, 
the calibrated groundwater flow model. The results of the tTEM and AEM surveys were generally 
incorporated directly into the geologic model for the EMA, which: 

 Verified the substantial degree of folding of the principal aquifers as presented in the HCM (which was 
based on geologic mapping as well as lithologic descriptions from water wells and downhole geophysical 
surveys from oil and gas wells). 

 Verified the presence of a known fault in the surveyed area.  

 Confirmed the interpretation included in the numerical modeling calibration that there are differences in 
characteristics between the upper and lower portions of the Paso Robles Formation. 

A report presenting the results of the AEM survey will be available separately from this GSP.  
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3.1.4.3 Physical Properties of Aquifers and Aquitards 

 

The following section presents a description of the physical properties of each principal aquifer. These 
descriptions are based on technical studies and geologic interpretation compiled from the best available 
data. The locations of these aquifers are presented on Figure 3-3. The physical properties of each of the 
principal aquifers are summarized in Table 3-4. 

No significant confining aquitard units are known to exist within the EMA, although locally confined 
conditions may be observed in wells completed in the Paso Robles Formation, due to the known 
heterogeneity in this aquifer, which includes clayey layers and gravel lenses of significant areal extent. 

The hydraulic properties of wells completed in the principal aquifers were estimated based on published 
values (Upson and Thomasson, 1951; LaFreniere and French, 1968; Hoffman, 1996; Hopkins, 2003) and 
pumping test analyses for wells compiled for creation of this GSP. These data were supported by data 
included in well completion reports reviewed by GSI Water Solutions, Inc. These best available data provide a 
basis for estimating aquifer properties for the principal aquifers. Aquifer testing data were compiled for wells 
completed within the Paso Robles Formation and Careaga Sand. These hydraulic properties are employed as 
inputs for the numerical groundwater flow model, whose development and results are presented in Section 
3.3. The estimated aquifer properties presented in Table 3-4 and in the paragraphs below for the two 
principal aquifer and the Tributary Alluvium include usage of the following aquifer characteristics: 

 Hydraulic conductivity: the rate of flow of water in gallons per day through a cross section of one square 
foot under a unit hydraulic gradient (feet per day). 

 Transmissivity: the rate at which water is transmitted through a unit width of an aquifer under a unit 
hydraulic gradient (square feet per day). 

 Storativity: the volume of water an aquifer releases from or takes into storage per unit surface area of 
the aquifer per unit change in head. Also commonly referred to as the storage coefficient, storativity is 
the sum of the confined storage coefficient (specific storage times saturated thickness) and the specific 
yield (unitless).  

 Specific Capacity: the rate of discharge of a water well per unit of water level drawdown (gallons per 
minute per foot of drawdown). 

 Flow: the rate at which water is discharged from a water well during operation (gallons per minute). 

 

 

§ 354.14 Hydrogeological Conceptual Model  

(b) The hydrogeologic conceptual model shall be summarized in a written description that includes 
the following: 

(4) Principal aquifers and aquitards, including the following information: 

(B) Physical properties of aquifers and aquitards, including the vertical and lateral extent, hydraulic 
conductivity, and storativity, which may be based on existing technical studies or other best available 
information. 
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Data sources include pumping tests compiled from the County of Santa Barbara Environmental Health 
Services for water purveyors and mutual water companies, including the following: 

 Oak Trail Estates  

 Midland School  

 Santa Ynez Rancho Estates  

 Rancho Ynecita  

 Woodstock Ranch  

 Walking M Ranches 

 Alisal Ranch Golf Course  

 Meadowlark Ranches 

 City of Solvang 

 ID No. 1

These data and reports (some of which include interpretation of the data) were reviewed to estimate 
hydraulic properties, principally, hydraulic conductivity and well production characteristics. The type of 
aquifer testing conducted varied between shorter-term step-rate tests and longer-term constant-rate tests 
conducted for up to 24 hours. The distribution of these wells in the Basin was generally sufficient to 
represent the variability of aquifer hydraulic properties throughout the EMA. 
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Table 3-4. Physical Properties of Each Principal Aquifer 

Notes 
Av. = average 
bgs = below ground surface 
Sc = specific yield 
Sy = storage coefficient 
Vol = volume 

Principal Aquifer Principal Location 
(Lateral Extent) 

Vertical Extent 
(feet) 

Hydraulic 
Conductivity 
(feet / day) 

Storativity 
(unitless) Porosity 

Sc Sy (Vol/Vol) 

Paso Robles 
Formation 
(includes Older 
Alluvium) 

Santa Ynez Uplands, outcropping 
across approximately 70 percent of 

EMA, except for along the river, 
tributary channels, and older 

alluvial terraces within 1 to 2 miles 
of river 

Draped atop Paso Robles 
Formation from terraces near river 

up to 1 to 2 miles upslope from 
river 

0 to 3,500 
Av. Thickness: 1,500 

bgs 

Surface to 150  
Av. Thickness: 60 bgs 

0.2 to 96 
Average:18 

70 to 280  
Average: 136 

1.0 x 10-2 

6.0 x 10-4 

Paso Robles: 
0.04 

Older 
Alluvium: 0.1 

Paso Robles: 
0.15 

Older Alluvium: 
0.2  

Careaga Sand 

Deeply buried beneath Santa Ynez 
Uplands, rising to  

near-surface, near and beneath 
City of Solvang 

Below Paso Robles 
Formation and Santa 
Ynez River Alluvium  

200 to 900  
Av. Thickness: 800 

bgs 

0.8 to 20
Average: 7.5 8.0 x 10-4 0.05 0.12 
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The following sections provide information about both principal aquifers, including descriptions of the 
vertical and lateral extent of each, its hydraulic conductivity and storativity, as well as the general production 
capacity of wells completed in each aquifer.  

3.1.4.3.1 Paso Robles Formation 

The Paso Robles Formation (QTp on Figure 3-3) makes up the majority of the groundwater storage within the 
EMA. The Paso Robles Formation extends laterally throughout Santa Barbara and San Luis Obispo counties. 
Locally, this aquifer is present in the Santa Ynez Uplands area of the EMA, extending from the ground 
surface to approximately 3,500 feet bgs and forms an extensive aquifer where saturated.  

The Paso Robles Formation is a Plio-Pleistocene-aged, predominantly non-marine terrestrial unit made of 
relatively thin, often discontinuous sand and gravel layers interbedded with thicker layers of silt and clay. 
These layers are often described on drillers logs as “shale gravel.” The formation was deposited in alluvial 
fan, floodplain, and lake depositional environments derived from materials from the surrounding the San 
Rafael and Santa Ynez Mountains. Seashells are reported in some well logs near the base of the Paso 
Robles Formation, suggesting a near-shore marine depositional environment. The formation is 
unconsolidated and poorly sorted. The sand and gravel beds within the unit have a high percentage of 
Monterey shale gravel fragments and generally have moderately lower permeability compared to the 
shallow, unconsolidated alluvial sand and gravel beds. Typically, the formation is sufficiently thick such that 
water wells completed in the Paso Robles Formation produce up to several hundreds of gallons per minute.  

For the purpose of groundwater management, the Paso Robles Formation is considered a single unit. 
However, considerable variability is known to exist within the formation throughout the EMA and indeed the 
entire Basin. Whereas the upper part consists of relatively coarse-grained materials typical of alluvial fan 
deposits, the lower part of the complexly folded Paso Robles Formation is finer-grained. The coarser-grained 
upper portions of the Paso Robles Formation yield groundwater to wells at higher flow rates than the 
underlying portions.  

Results of aquifer tests for 20 wells completed in the Paso Robles Formation throughout the EMA indicate 
that the hydraulic conductivity of the Paso Robles Formation varies between 1 foot and 100 feet per day. 
Based on these aquifer tests, as well as published reports, the upper part of the formation was assigned a 
hydraulic conductivity for use in this report and the numerical groundwater model of 10 feet per day and the 
lower part was assigned a value of 20 feet per day (Upson and Thomasson, 1951). The estimated range of 
hydraulic conductivity of between approximately 0.2 and 96 feet per day reflects the heterogeneity of the 
aquifer hydraulic properties of these materials in the EMA. The storativity ranges from 0.01 for confined 
storage with a specific yield of around 0.04. The pumping rates for wells completed in this formation can 
range between less than 100 gallons per minute (gpm) to as much as 1,500 gpm, depending largely on 
length of the aquifer perforated by individual wells.  

Because of the similarity of the materials, the Older Alluvium is proposed to be managed in conjunction (as 
part of) the Paso Robles Formation. These Older Alluvium deposits (Qoa on Figure 3-3)—also referred to as 
Terrace Deposits—are located throughout the southern portion of the Santa Ynez Uplands (Figure 3-3). These 
deposits are terraces of dissected older alluvial sands and gravels overlying the Paso Robles Formation to a 
maximum depth of 150 feet. This formation is very similar to, and made up of the same materials as, the 
Paso Robles Formation it overlies, and therefore it is difficult to distinguish the Older Alluvium from the Paso 
Robles Formation. The Older Alluvium are not considered a reliable aquifer per se, because of their shallow 
depth and tendency to be dewatered during drought conditions (Hoffman, 1996). Several wells are 
completed in both the Older Alluvium and Paso Robles Formation materials. Because of the similarity of 
these materials, these will be managed together as one aquifer, referred to as the Paso Robles Formation. 
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3.1.4.3.2 Careaga Sand 

The Careaga Sand (Tcag and Tca on Figure 3-3) is present at the surface in flanks of Purisima Hills and San 
Rafael Mountains. In the subsurface, this sand is present below the Paso Robles Formation in the Santa 
Ynez Uplands and below the Santa Ynez River gravels near the City of Solvang. In the Santa Ynez Uplands, 
the Careaga Sand is approximately 800 feet thick on average and varies between 200 and 900 feet (refer to 
the geologic cross sections in Section 3.1.2.3).  

The Careaga Sand consists of fine-grained to medium-grained, uniform, massive, marine sand with some 
gravel and limestone. Some of the Careaga Sand contains fossils in areas west of the EMA. Where the 
Careaga Sand is exposed at ground surface in the Purisima Hills and along Alamo Pintado Creek, a 
considerable amount of water from precipitation and streamflow can recharge this unit. Two members of the 
Careaga Sand include the upper Graciosa member (Tcag), which is relatively coarse, and the lower Cebada 
member (Tca), which is relatively fine-grained. These members are managed as a single aquifer within the 
EMA.  

Generally, the Careaga Sand is less permeable than the overlying Paso Robles Formation; wells completed in 
the Careaga Sand typically provide relatively less water than wells in the Paso Robles Formation. Based on 
published values, the hydraulic conductivity of the Careaga Sand is approximately 10 feet per day (Upson 
and Thomasson, 1951), which is similar to the lower end of the range of hydraulic conductivities for the Paso 
Robles Formation. Pumping test data from a total of six wells completed in the Careaga Sand indicated that 
hydraulic conductivity ranges between approximately 2 feet and 20 feet per day. Aquifer tests for wells 
completed in the Careaga Sand ranged between 12 and 325 gpm. Because of the limited lateral extent of 
the aquifer relative the Paso Robles Formation within the Santa Ynez Uplands and the greater depth to this 
formation outside of the western portion of the Santa Ynez Uplands, fewer wells are completed in the 
Careaga Sand than in the overlying Paso Robles Formation. Wells completed within the Careaga Sand often 
have sanding problems, especially for wells completed in the lower Cebada member, because of the uniform 
fine nature of the material. 

The storativity of the Careaga Sand is made up of a confined storage of approximately 0.008 and a specific 
yield of 0.05 (both of which are unitless).  

3.1.4.4 Groundwater Flow Barriers 

 

The EMA portion of the Basin is well-bounded by bedrock below the two principal aquifers, which contain and 
control the storage and movement of groundwater. Several faults are located within the water-bearing 
materials in the EMA. The Santa Ynez River Fault Zone crosses below the Santa Ynez River area. Likewise, 
the Baseline Fault and associated Los Alamos Fault and Casmalia Fault Zone, presented on Figure 3-3, 
cross the Santa Ynez Uplands area in a general southeast to northwest trend. While these faults may have 
vertical offset of as much as 120 feet (for the Baseline Fault just west of Santa Agueda Creek; USGS, 1981), 
these faults are not believed to be barriers to groundwater flow. Instead, they are likely semi-permeable 
because of the interbedded (layered) nature of the underlying Paso Robles Formation (Hoffman, 1996).  

§354.14 Hydrogeological Conceptual Model.  

(b) The hydrogeologic conceptual model shall be summarized in a written description that includes 
the following: 

(C) Structural properties of the basin that restrict groundwater flow within the principal aquifers, 
including information regarding stratigraphic changes, truncation of units or other features. 
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The total volume of groundwater that discharges as subsurface outflow from the higher-elevation Santa Ynez 
Uplands into the lower-lying Santa Ynez River along the southern border is relatively small (LaFreniere and 
French, 1968) due to the presence of impermeable bedrock. Limited groundwater flow appears to occur in 
gaps between bedrock outcrops, as confirmed by the results of the seismic refraction and tTEM geophysical 
surveys. Within the tributaries to the Santa Ynez River, the Tributary Alluvium has limited saturated thickness 
(e.g., 0 feet to 60 feet), thus restricting groundwater flow significantly (Hoffman, 1996), and see the 
summary of the recent geophysical survey (Section 3.1.3.2.1) 

Fine-grained zones are present within the Paso Robles Formation; however, these zones are generally not 
laterally continuous and do not represent regional groundwater flow barriers. 

The sediments of the Paso Robles Formation are heterogenous and have undergone a high degree of 
tectonic deformation. Consequently, the vertical heterogeneity in the water-bearing properties of the Paso 
Robles are the result of alternating coarse-grained beds and fine-grained beds. These fine-grained zones act 
as local confining beds and are likely the cause of the localized artesian conditions that were historically 
reported in some wells screened within the Paso Robles Formation in Happy Canyon and along Alamo 
Pintado Creek (LaFreniere and French, 1968) (Figure 3-23). 

The Careaga Sand consists of fine- to medium-grained sand with some silt and abundant pebbles. Driller 
logs from wells drilled into this unit do not indicate the presence of confining beds that may create barriers 
to flow in the Careaga Sand. 

3.1.4.5 Groundwater Recharge and Discharge Areas 

  

This section describes areas of significant natural areal recharge and discharge within the EMA. Quantitative 
information about natural and anthropogenic recharge and discharge is provided in Section 3.3. 

3.1.4.5.1 Groundwater Recharge Areas 

Within the Santa Ynez Uplands area of the EMA, groundwater recharge occurs as distributed areal 
percolation of precipitation (particularly in areas where the units are exposed at ground surface), infiltration 
into and through streambeds, agricultural return flows, septic system return flows (leachate), and water 
system distribution losses. Within the Tributary Alluvium in the Santa Ynez Uplands, portions of the stream 
are “losing,” which means streamflow contributes to groundwater recharge into the underlying Paso Robles 
Formation. Percolation of precipitation is the principal component of groundwater recharge, as discussed in 
Section 3.3. 

Groundwater recharge to principal aquifers also occurs from mountain front recharge. Mountain front 
recharge includes (1) direct recharge from the underlying bedrock along the San Rafael Mountains to the 
north and east and from the Santa Ynez Mountains to the south and (2) runoff from the mountains that 

§354.14 Hydrogeological Conceptual Model.  

(d) Physical characteristics of the basin shall be represented on one or more maps that depict the 
following: 

(4) Delineation of existing recharge areas that substantially contribute to the replenishment of the 
basin, potential recharge areas, and discharge areas, including significant active springs, seeps, and 
wetlands within or adjacent to the basin.  
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subsequently percolates into the ground. The magnitude of this recharge is discussed in more detail in 
Section 3.3 along with the other processes of groundwater recharge.  

Data provided by the California Soil Resource Lab at University of California (UC) Davis and the UC 
Agricultural and Natural Resources Department was used to develop a map presenting the areas of potential 
groundwater recharge. The hydrologic soil groupings are presented on Figure 3-2. The major factors that 
were considered for potential groundwater recharge areas include the following:  

 Deep soil percolation  
 Root zone residence time  
 Topography  

 Chemical limitations  
 Soil surface condition (UC Davis and UC-ANR, 2020) 

Areas with soils that have excellent recharge properties are shown in dark green, moderate recharge 
properties are shown in yellow, and areas with poor recharge properties are shown in orange and red (Figure 
3-17). As shown on the map, the areas of excellent, good, and moderately good ratings are located along 
tributary valleys of the Alamo Pintado and Santa Agueda Creeks, as well within areas of Older Alluvium 
(above Paso Robles Formation) in the Santa Ynez Uplands. Notably, a few excellent areas are located south 
of the town of Santa Ynez along the northern bank of the Santa Ynez River.  

3.1.4.5.2 Groundwater Discharge Areas 

Natural groundwater discharge areas in the EMA include springs and seeps, groundwater discharge to 
surface water, and evapotranspiration (ET) by phreatophytes. Phreatophytes are plants with roots that tap 
into groundwater in the alluvium along creeks and streams. Springs and seeps in the EMA identified by the 
USGS based on the National Hydrography Dataset (NHD) are shown on Figure 3-18.  

Springs are located in the San Rafael Mountain ranges north of the EMA and at three locations within the 
Santa Ynez Uplands: one in the Purisima Hills, one near Cachuma Creek, and another at the eastern portion 
of the EMA. Based on the elevation of mapped springs and seeps, it is likely that these discharge 
groundwater from bedrock outside of the EMA and from limited, perched water-bearing zones in the Santa 
Ynez Uplands. The single mapped spring within the EMA occurs within the Paso Robles Formation and likely 
indicates occasional perched groundwater conditions within steeply dipping strata of gravel and sand, which 
are exposed at higher elevations that are perched on less permeable beds of silt and clay (LaFreniere and 
French, 1968).  

Groundwater discharge as subsurface outflow from the Santa Ynez Uplands portion of the EMA is relatively 
small (LaFreniere and French, 1968). At the time that the USGS studied groundwater outflow (1946 to 
1964), much of the groundwater flow was understood to exit the uplands as surface water flow in the 
tributaries to the Santa Ynez River, particularly on the lower end of Zanja de Cota Creek. The reported 
outflow was an average of 2,800 AFY for all tributaries. Groundwater discharge from the higher-elevation 
Santa Ynez Uplands into the lower-lying Santa Ynez River along the southern border of this area is limited 
because relatively impermeable bedrock along the southern boundary forms a barrier that forces 
groundwater to the surface along the Santa Ynez River (Hoffman, 1996). The tTEM geophysical survey 
supports the interpretation that there are no substantial buried channels that are cutting through the 
bedrock on the lower ends of these tributaries, where the subsurface outflow would occur. In these areas, 
discharge from the Paso Robles Formation occurs either as surface water or subsurface flow from the 
alluvium present in the tributaries to the Santa Ynez River. Very small quantities of groundwater flow may 
occur through fractures in the bedrock (which can occur as chert deposits) in consolidated rocks in the 
Ballard Canyon area (LaFreniere and French, 1968) and may be less than 100 AFY. Surface water also 
discharges from the EMA as underflow from the Santa Ynez River alluvium that crosses into the CMA every 
year (Stetson, 2004). 
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3.1.4.6 Water Quality 

 

This section provides a general discussion of the natural groundwater quality in the EMA. A more complete 
discussion of the distribution and concentrations of specific constituents is presented in Section 3.2.3. This 
assessment of the general water quality of the EMA is based on the results from water quality samples 
collected and analyzed for various studies and programs for compliance with regulatory programs, sampling 
conducted by the USGS, data from the USGS National Water Information System (NWIS), and SWRCB’s 
GeoTracker Groundwater Ambient Monitoring and Assessment (GAMA) Program database. 

Groundwater quality in the EMA is suitable for potable and agricultural uses. Since implementation of SGMA, 
exceedances of maximum contaminant levels (MCLs) for gross alpha and trihalomethane were reported in 
three potable water supply wells. Wells classified as potable include both municipal and domestic wells. 
Exceedances of secondary MCLs (SMCLs) were reported in 11 potable water supply wells, and exceedances 
of water quality objectives (WQOs) set by the Regional Water Quality Control Board (RWQCB) were reported in 
35 potable water supply wells. Summary tables of general groundwater quality are provided in Section 3.2.3. 

3.1.4.7 Primary Beneficial Uses 

  

Groundwater from both principal aquifers has many beneficial uses within the EMA including agricultural 
use, municipal and industrial (M&I) use, domestic use, and environmental uses, particularly where 
groundwater is connected to surface water that supports groundwater dependent ecosystems (GDEs). This 
section summarizes the primary uses of water produced from each of the principal aquifers. Fourteen 
mutual water companies, along with many individual private well owners, rely on groundwater to satisfy 
water demands for agricultural and rural domestic uses from both principal aquifers (Figure 2-7).  

Groundwater produced from the Paso Robles Formation and Careaga Sand is used for a variety of beneficial 
uses by municipal water purveyors, mutual water companies, and private pumpers. The municipal water 
purveyors that pump water from these principal aquifers include ID No. 1 and the City of Solvang, entities 

 §354.14 Hydrogeological Conceptual Model.  

(b) The hydrogeologic conceptual model shall be summarized in a written description that includes 
the following: 

(4) Principal aquifers and aquitards, including the following information: 

(D) General water quality of the principal aquifers, which may be based on information derived from 
existing technical studies or regulatory programs. 

 §354.14 Hydrogeological Conceptual Model.  

(b) The hydrogeologic conceptual model shall be summarized in a written description that includes 
the following: 

(4) Principal aquifers and aquitards, including the following information: 

(E) Identification of the primary use or uses of each aquifer, such as domestic, irrigation, or municipal 
water supply. 
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that provide water from these and other sources for M&I, agricultural, and domestic uses within their service 
areas. The water from these agencies is blended with water from other sources for distribution to customers. 
Mutual water companies and private pumpers provide water from the same wells for both agricultural and 
domestic potable uses. The volumes of water provided from each of these sources and beneficial uses are 
provided in Section 3.3.  

3.1.5  Data Gaps and Uncertainty 

  

This section summarizes several portions of this HCM that constitute data gaps, focused primarily on the 
data gaps that that “could affect the ability of the Plan to achieve the sustainability goal” (§ 354.38 [a]) for 
the EMA. The adequacy of the monitoring networks to achieve this goal is discussed in Section 5. 

Per the SGMA regulations, a data gap is defined as the following: 

 A lack of information that significantly affects the understanding of the basin setting or evaluation of the 
efficacy of Plan implementation and could limit the ability to assess whether a basin is being sustainably 
managed.  

This section also presents the authors’ estimates of the levels of uncertainty with regard to the principal data 
relied upon for this HCM. 

3.1.5.1 Groundwater Elevations 

Central to the understanding of groundwater conditions within the EMA is a reliable, frequently sampled, and 
well-distributed water elevation data set for each of the principal aquifers. Groundwater elevation data are 
fundamental to assessing whether there are undesirable results for each sustainability indicator. Based on 
the importance of this parameter, regular monitoring of groundwater elevations throughout the Santa Ynez 
Uplands of the EMA in each the two principal aquifers must be conducted. As of 2019, approximately 45 
wells were measured by Santa Barbara County staff in the spring months and 3 wells were monitored in the 
fall months. However, in the fall of 2020, the fall groundwater monitoring effort was expanded to include 
more complete groundwater monitoring such that in October 2020, Santa Barbara County staff measured 
groundwater levels in 20 wells within the EMA (Figure 3-19). 

Even with the additional wells measured in October 2020, to measure water levels during the post-irrigation 
season, it is recommended that fall water level measurements be continued and the monitoring program 
expanded to include more wells completed within the Paso Robles Formation and the Careaga Sand in the 
northwest portion of the EMA near the shared border with the San Antonio Groundwater Basin and within the 
Paso Robles Formation in the general area of Happy Canyon.

 §354.14 Hydrogeological Conceptual Model.  

(b) The hydrogeologic conceptual model shall be summarized in a written description that includes 
the following: 

(5) Identification of data gaps and uncertainty within the hydrogeologic conceptual model. 
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3.1.5.2 Fault Influence on Groundwater Flow 

Although Section 3.1.2 discusses many faults in the EMA, the Baseline Fault may constitute a barrier to 
groundwater flow. The current understanding of groundwater flow across the Baseline Fault is that the 
Baseline Fault is either permeable or semipermeable and does not constitute a barrier to groundwater flow. 
The addition of groundwater monitoring located on either side of the fault would clarify the relationship of 
water levels across the fault and, by extension, its potential role in controlling groundwater flow. Selection of 
wells for this purpose should be considered when expanding the groundwater monitoring network. This is 
discussed in more detail later in Section 4.  

3.1.5.3 Well Completion Data 

The construction details for many wells included in the monitoring network is unknown. An accurate 
understanding of the completion of each well construction is important to interpret and assign groundwater 
levels to the appropriate principal aquifer. To comply with SGMA regulations, the water level within a well 
must represent a single aquifer, a condition that requires the accurate understanding of the completion of 
the well. As discussed further in Section 4, the well completion information in the monitoring network should 
be determined by the use of either video logs of wells and/or the provision of well completion information for 
wells included in the water level monitoring program as well as all of the wells within the EMA. Well 
completion information may require relationship building with well owners, encouraging them to provide the 
information. 

3.1.5.4 Subsidence Monitoring 

Subsidence monitoring has not been conducted on a routine basis to date and there is no indication that 
subsidence is occurring within the EMA. Section 4 includes a discussion of the proposed subsidence 
monitoring program. 

3.2 Groundwater Conditions [§354.16] 

 

This section describes the current and historical groundwater conditions in the principal aquifers within the 
Basin. In accordance with the SGMA emergency regulations, current conditions are any conditions occurring 
after January 1, 2015. By implication, historical (or legacy) conditions are any conditions occurring prior to 
January 1, 2015. This section focuses on information required by the GSP regulations and information that 
is important for developing an effective plan to achieve sustainability. The organization of this section aligns 
with the six sustainability indicators specified in the GSP regulations, including the following: 

 Chronic lowering of groundwater levels  

 Reduction of groundwater in storage  

 Degraded groundwater quality  

 Land subsidence  

 Depletion of interconnected surface water 

 §354.16 Groundwater Conditions. Each Plan shall provide a description of current and historical 
groundwater conditions in the basin, including data from January 1, 2015, to current conditions, 
based on the best available information that includes the following: 
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The EMA is isolated from the Pacific Ocean and is not threatened by seawater intrusion; therefore, the sixth 
SMC, seawater intrusion, is not applicable in the EMA and is not further discussed in this section.  

Variations in climatic conditions directly affect groundwater conditions. Climate affects both (1) recharge to 
the Basin, which rises significantly during wet periods in response to increase precipitation and (2) water 
use, which can increase in response to prolonged drought in the absence of rainfall and/or supplemental 
water supplies. This section includes a limited discussion of the variability of groundwater conditions in 
response to climatic variability. The discussion of the volumes of surface water and groundwater flowing into 
and out of the EMA portion of the Basin in the historical water budget discussion also includes a more 
thorough discussion of the variability of groundwater conditions in response to climatic variability (Section 
3.3). 

3.2.1 Chronic Lowering of Groundwater Levels 

3.2.1.1 Groundwater Elevation Contours 

 

Groundwater elevation conditions are largely based on water level data collected by the USGS through the 
NWIS database for the acquisition, processing, review, and storage of water data. The available water level 
data in the EMA were collected by the USGS and Santa Barbara County as part of the Water Data for the 
Nation program.21 In the spring of 2019, Santa Barbara County took responsibility for annual groundwater 
level monitoring in the EMA after the USGS discontinued its monitoring efforts. Additional groundwater 
elevation data for wells were obtained from the City of Solvang and several mutual water companies. A 
summary of the groundwater water level data compiled for use in this GSP are presented on Table 3-5.  

  

 

21 Funded through a joint funding agreement with USGS and Santa Barbara County Water Agency. 

 §354.16 Groundwater Conditions. Each Plan shall provide a description of current and historical 
groundwater conditions in the basin, including data from January 1, 2015, to current conditions, 
based on the best available information that includes the following: 

(a) Groundwater elevation data demonstrating flow directions, lateral and vertical gradients, and 
regional pumping patterns, including:  

(1) Groundwater elevation contour maps depicting the groundwater table or potentiometric surface 
associated with the current seasonal high and seasonal low for each principal aquifer within the 
basin. 
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Table 3-5. Summary of Available Groundwater Level Data 

Source Coverage Period of Record 

USGS (NWIS) includes California Statewide 
Groundwater Elevation Monitoring (CASGEM), 
local agencies and Santa Barbara County data 

583 wells within  
and surrounding EMA 1905 to present 

City of Solvang 10 wells 2008 to present 

Mutual Water Companies Several wells in  
Santa Ynez Uplands 

Recent years only; varies by 
water company 

 

From these wells, 78 were selected for incorporation into the groundwater elevation assessment (depending 
on the year and season) based on the quality of data and period of record for each well. Additional 
information about the monitoring network is provided in Section 5.3.  

The set of wells used in the groundwater elevation assessment was selected based on the following criteria:  

 The wells have groundwater elevation data for spring 2018 

 Sufficient information exists to assign the well to either of the two principal aquifers 

 Groundwater elevation data were deemed representative of static conditions 

Based on these data, groundwater elevation contour maps were created for the two principal aquifers for the 
spring 2018 period. Prior to the late 1970s, the USGS and/or Santa Barbara County conducted water level 
monitoring throughout the EMA in the spring and fall, typically in April and October of each year. Since the 
late 1970s, very limited groundwater monitoring has conducted in the fall throughout the county. These fall 
monitoring events included three wells within the EMA; thus, there is limited understanding of groundwater 
levels following the summer irrigation season. The locations of the wells selected as representative of the 
principal aquifers with groundwater elevation data in spring of 2018 are shown on Figure 3-19. Reference 
elevations of these wells were surveyed by GSI Water Solutions, Inc. in 2020 to satisfy SGMA regulations, 
which require vertical elevations of reference points (wellheads) to be measured to an accuracy of 0.5 feet, 
or best available information, relative to the North American Vertical Datum of 1988 (NAVD88). 

Groundwater elevation contour maps were created for the spring 2018 period to assess current 
groundwater conditions, including flow directions and groundwater gradients. The contours are based  
on groundwater elevation measurements from the selected wells, as presented on Figures 3-20 and 3-21. 
The groundwater elevation data that were deemed to be either unrepresentative of static conditions, 
obviously erroneous, or representative of more than a single aquifer were excluded from contouring. A 
summary of the gradients of each principal aquifer is presented as Table 3-6. 
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Table 3-6. Lateral Gradients of Each Principal Aquifer 

 

3.2.1.1.1 Paso Robles Formation 

The groundwater elevation contours for the Paso Robles Formation for the spring of 2018 show groundwater 
elevations ranging from approximately 1,200 feet above NAVD88 in the north to approximately 550 feet 
NAVD88 in the southern part of the Santa Ynez Uplands area. 

Groundwater flow direction in the Paso Robles Formation is generally to the south-southwest with hydraulic 
gradients ranging from a high of approximately 0.03 feet per foot along the Santa Agueda Creek. Generally, 
throughout most of the Santa Ynez Uplands, the gradient is between 0.02 to 0.03 feet per foot.  

The conformity of the water-level contours indicates that, in general, the Paso Robles Formation may 
generally be considered as a single storage unit, as shown on Figure 3-20. Previous contouring of the Paso 
Robles Formation suggested that there were areas of partial confinement and local areas of perched 
groundwater within the formation (LaFreniere and French, 1968; Hoffman, 1996).  

The Paso Robles Formation extends throughout the Santa Ynez Uplands, extending northwest without 
interruption into the adjacent San Antonio Groundwater Basin (refer to the geologic cross section of the area 
on Figures 3-6 and 3-20). The groundwater elevation contours in the area of the shared border with the San 
Antonio Groundwater Basin in the northwest corner of the EMA’s Santa Ynez Uplands suggest that the flow 
direction is perpendicular to the shared border such that groundwater would neither flow into nor out of the 
EMA. This apparent direction of groundwater flow in this area is based on groundwater elevation 
measurements in only two wells near the 5-mile shared border and is therefore somewhat uncertain.  

 

Principal Aquifer Location 
(Lateral Extent) 

Horizontal 
Gradient 

(feet per foot) 
Direction of Flow 

Paso Robles Formation Santa Ynez Uplands 0.02 to 0.03 South and southwest from 
the San Rafael Mountains 

Careaga Sand Santa Ynez Uplands 0.014 to 0.02 Southwest 
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3.2.1.1.2 Careaga Sand 

All of the known groundwater wells that are completed in the Careaga Sand are located in the western 
portion of the EMA. The Careaga Sand crops out west of the City of Solvang and dips towards the east, under 
the Paso Robles Formation at depths too deep for a typical production well. Consequently, groundwater 
contours for the Careaga Sand are restricted to the western portion of the EMA and based on wells that have 
been confirmed to be completed within the Careaga Sand.  

In spring 2018, Careaga Sand groundwater elevations ranged from approximately 1,150 feet above NAVD88 
in the north to approximately 320 feet NAVD88 in the southern part of the Basin. 

Groundwater flow direction in the Careaga Sand is generally to the south-southwest with hydraulic gradients 
ranging from 0.014 feet per foot near the City of Solvang to approximately 0.02 feet per foot in the 
northwest portion of the Santa Ynez Uplands near the shared border with the San Antonio Groundwater 
Basin. Near the southwestern border with the CMA, the groundwater flow is towards the CMA. The 
magnitude of this flow is discussed further in Section 3.3. Groundwater flow through this area extends into 
the Careaga Sand, which is present below Adobe Canyon and into the CMA below the Santa Ynez River, as 
shown on Figure 3-21. 

At the shared border with the San Antonio Groundwater Basin, however, the direction of flow is uncertain 
because very few wells exist in that area. The few wells that do exist suggest that the hydraulic gradient in 
the area is perpendicular to the groundwater basin boundary, which would indicate that no appreciable flow 
enters or leaves the EMA along that border. This uncertainty of the groundwater flow direction along the San 
Antonio Groundwater Basin boundary is identified as a data gap.  
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3.2.1.2 Groundwater Hydrographs 

 

To demonstrate the long-term variability and trends of groundwater elevations in the EMA, hydrographs for 
wells in the two principal aquifers were created. Representative wells presented on Figure 3-19 were chosen 
because they have sufficient periods of record to identify trends and/or responses to climatic conditions, are 
geographically distributed, and represent a single aquifer system.  

3.2.1.2.1 Paso Robles Formation 

Representative hydrographs for four wells completed in the Paso Robles Formation are presented as Figure 
3-22 and Figure 3-23. The complete set of hydrographs for the representative wells are included in Appendix 
D. As required, these hydrographs for the period of record present the water level elevation relative to 
NAVD88 and the ground surface elevation to illustrate the depth to water. The hydrographs also present the 
periods of climatic variation, which were based on precipitation data representative of conditions in the EMA.  

Overall, the Paso Robles Formation well hydrographs illustrate the long-term stability of water levels over 
time except during drought periods. Water levels in the Paso Robles Formation show a strong correlation 
with climatic conditions. Some wells show water elevation decreases of more than 100 feet during 
prolonged drought cycles, but most wells appear to fully recover within a few years when the drought 
conditions end. Changes in water levels are likely also related to groundwater pumping as well. The Paso 
Robles Formation is the most productive and most widely pumped aquifer in the EMA. During periods of 
drought, water levels decline in response to a combination of increased pumping and decreased areal 
recharge.  

Seasonal fluctuations in water levels in the Paso Robles Formation appear to be relatively small (less than 
30 feet). This observation is based on hydrographs that have water level records predating 1980, when the 
USGS began monitoring water levels annually in the spring, instead of bi-annually in the spring and fall.  

 

 §354.16 Groundwater Conditions. Each Plan shall provide a description of current and historical 
groundwater conditions in the basin, including data from January 1, 2015, to current conditions, 
based on the best available information that includes the following: 

(a) Groundwater elevation data demonstrating flow directions, lateral and vertical gradients, and 
regional pumping patterns, including:  

(2) Hydrographs depicting long-term groundwater elevations, historical highs and lows, and hydraulic 
gradients between principal aquifers. 



Representative Paso Robles Formation Hydrographs:
Wells -08P02 and -07G06

FIGURE 3-22
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Representative Paso Robles Formation Hydrographs:
Wells -01P03 and -16B01

FIGURE 3-23
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3.2.1.2.2 Careaga Sand 

The Careaga Sand hydrographs presented on Figure 3-24 generally illustrate the long-term stability of water 
levels over the period of record for the two representative wells with continuous data since the mid-1960s. 
These wells show minimal change in water level elevation from the 1960s to present. Water levels in some 
wells show muted correlation with climatic conditions, exhibiting minor decreases during drought conditions 
and rising water levels during wet periods. 

One reason for the stable water levels in the Careaga Sand is that the formation is not pumped significantly 
relative to the Paso Robles Formation. Wells completed in the Careaga Sand typically have relatively low 
yields compared to the yields of the Paso Robles Formation. The volume of water extracted from the Careaga 
Sand is likely a small portion of the total available storage, which may explain why water levels do not show 
significant decline due to drought conditions.  



Representative Careaga Sand Hydrographs:
Wells -10F01 and -04A01

FIGURE 3-24
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3.2.2 Groundwater in Storage 

  

The changes in groundwater in storage within the EMA are discussed in Section 3.3, Water Budget. 

3.2.3 Degraded Groundwater Quality 

  

This section provides a summary of the groundwater quality distribution and trends in the EMA. Water quality 
is presented in terms of beneficial use (potable water and agricultural irrigation), point sources of 
groundwater contamination, and naturally occurring salts and nutrient constituents in groundwater. 
Groundwater quality samples were collected and analyzed throughout the Basin for various studies and 
programs. Historical groundwater quality data was acquired from the SWRCB GeoTracker GAMA database.  

This GSP focuses on constituents that relate to beneficial uses of groundwater that might be impacted by 
groundwater management activities. The constituents of concern are chosen for either or both of the 
following reasons: 

1. The constituent has a drinking water standard (MCL or SMCL). 

2. The constituent has a WQO set by the RWQCB in the Water Quality Control Plan for the Central Coast 
Basin (RWQCB et al., 2017). 

While there are some wells that have constituent concentrations that exceed Basin Water Quality Objectives 
set by the RWQCB, it is possible that these exceedances are a result of natural conditions and not caused by 
land use or other anthropogenic activities. Elevated boron concentrations are naturally occurring in many 
central coast basins and elevated total dissolved solids (TDS), chloride, and sodium are often associated 
with rocks of marine origin that are present in the EMA. Any projects and management actions that are 
currently being considered, even if tentatively, are not anticipated to directly cause concentrations of any of 
these constituents in groundwater to increase.  

 §354.16 Groundwater Conditions. Each Plan shall provide a description of current and historical 
groundwater conditions in the basin, including data from January 1, 2015, to current conditions, 
based on the best available information that includes the following: 

(b) A graph depicting estimates of the change in groundwater in storage, based on data, 
demonstrating the annual and cumulative change in the volume of groundwater in storage between 
seasonal high groundwater conditions, including the annual groundwater use and water year type. 

§354.16 Groundwater Conditions. Each Plan shall provide a description of current and historical 
groundwater conditions in the basin, including data from January 1, 2015, to current conditions, 
based on the best available information that includes the following: 

(d) Groundwater quality issues that may affect the supply and beneficial uses of groundwater, 
including a description and map of the location of known groundwater contamination sites and 
plumes. 
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3.2.3.1.1 Groundwater Quality Suitability for Potable Water  

Water quality data from potable water supply wells were analyzed to identify exceedances of drinking water 
standards. For purposes of this assessment, potable water quality was analyzed for wells that serve water 
for potable purposes, including both municipal and domestic wells. The data reviewed include water quality 
analytical results from groundwater samples collected between January 1984 and January 2019 from 79 
potable water supply wells in the EMA. Drinking water standards are established by federal and state 
agencies by setting concentration thresholds for certain groundwater constituents using MCLs and SMCLs. 
MCLs are regulatory thresholds and SMCLs are guidelines established for nonhazardous aesthetic 
considerations such as taste, odor, and color. WQOs are set by the RWQCB to protect all beneficial uses of 
groundwater.  

Groundwater in the EMA is generally suitable for potable water purposes. Constituents with reported 
concentrations at or above their respective MCL or SMCL for samples collected from potable water supply 
wells are presented in Table 3-7.  

3.2.3.1.2 Groundwater Quality Suitability for Agricultural Irrigation 

Groundwater in the Basin is generally suitable for agricultural purposes based on comparison with basin 
WQOs as discussed in this section and based on feedback from agricultural stakeholders. The agricultural 
suitability of groundwater within the EMA was evaluated using the following two metrics: 

1. Salinity as indicated by concentrations of dissolved solids 

2. Specific ion toxicity as indicated by concentrations of sodium, chloride, and boron 

Groundwater quality data from the GeoTracker GAMA data sets, excluding wells associated with cleanup 
sites, were evaluated. The data reviewed consists of 680 sampling events from 153 wells in the EMA 
collected between January 1984 and January 2021. Table 3-8 summarizes constituents with reported 
concentrations at or above their respective basin WQO. 

Samples collected from 59 of 138 wells indicated TDS concentrations exceeding the WQO (600 milligrams 
per liter [mg/L]) in 127 of 437 samples (Table 3-8). The largest concentration of wells with reported 
concentrations of TDS at or above the WQO are located in the in the southwest and northwest regions of the 
EMA. Elevated TDS concentrations in the southwestern portion of the EMA may be a result of natural 
conditions as groundwater moves from recharge areas with low TDS to downgradient locations where TDS is 
higher. According to stakeholders, concentrations of TDS exceeding the WQO have not been a limiting factor 
for agricultural production. 

Concentrations of boron, sodium, and chloride have also been reported at concentrations exceeding the 
WQO in the EMA. These constituents are generally associated with salt-containing minerals that are naturally 
present in the watershed. Samples analyzed for concentrations of sodium from 138 of 138 wells exceeded 
the WQO (20 mg/L) in 435 of 437 samples. According to stakeholders, concentrations of sodium exceeding 
the WQO have not been a limiting factor for agricultural production. 

Samples analyzed for concentrations of chloride from 78 of 138 wells exceeded the WQO (50 mg/L) in 196 
of 440 samples (Figure 3-27). The largest concentration of wells with reported concentrations of chloride 
exceeding the WQO are located in the southwest region of the EMA. According to stakeholders, 
concentrations of chloride exceeding the WQO have not been a limiting factor for agricultural production. 

Analytical results for eight water samples indicate some caution should be used if irrigating crops, 
specifically fruit (including grapes) (Hanson, Grattan, and Fulton, 2006), due to potential boron ion toxicity 
(SWRCB, 2019). 
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Table 3-7. Potable Water Quality Results 

Constituent MCL 
(mg/L) 

SMCL1 
(mg/L) 

Number 
of Wells 
Sampled 

Number of Wells 
with Constituent 
Concentrations 
at or above the 
WQ Standard 

Number of 
Samples 

Number of 
Samples with 
Constituent 

Concentrations 
Above the WQ 

Standard 

Maximum 
Constituent 

Concentratio
n Reported 

(mg/L) 

Mean 
Constituent 

Concentration 
Reported 

(mg/L) 

Chromium 0.05 -- 34 1 181 1 0.059 0.02 
Fluoride 2 -- 41 1 158 1 15 0.35 
Gross Alpha2 15 -- 30 3 170 7 37.9 5.78 
Nitrate3 10 -- 68 6 604 40 16 4.3 
Trihalomethanes 0.080 -- 13 1 20 1 0.09 0.02 
Carbon Tetrachloride 0.0005 -- 18 1 24 1 0.0014 0.0002 
Iron -- 0.3 29 13 117 34 15 1.32 
Manganese -- 0.05 28 5 105 20 0.69 0.07 
Foaming Agents (MBAS) -- 0.5 19 1 70 1 1.2 0.23 
TDS -- 1,000 68 2 230 8 1,700 565 

Notes 
1 Upper SMCL (SWRCB, 2018) 
2 Gross Alpha concentrations reported in picocuries per liter (pCi/L) 
3 Nitrate reported as nitrogen. 
-- = No value 
MBAS = methylene blue active substances 
MCL = maximum contaminant level 
mg/L = milligrams per liter 

SMCL = secondary maximum contaminant level 

WQ = water quality 
TDS = total dissolved solids 
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Table 3-8. Summary of Agricultural Irrigation Water Quality 

Constituent WQO 
(mg/L) 

Number 
of Wells 
Sampled 

Number of 
Wells with 

Constituent 
Concentrations 
at or above the 

WQO 

Number of 
Samples 

Number of 
Samples with 
Constituent 

Concentrations 
above the WQO 

Maximum 
Constituent 

Concentration 
Reported 

(mg/L) 

Mean 
Constituent 

Concentration 
Reported 

(mg/L) 

TDS 600 138 59 437 127 1700 550 
Chloride 50 138 78 440 196 195 55 
Boron 0.5 49 4 174 8 0.69 0.16 
Sodium 20 138 138 437 435 228 49 
Nitrate (as N) 1 104 88 694 634 16 4.1 

Notes 
mg/L = milligrams per liter 
TDS = total dissolved solids 
WQO = median groundwater quality objective for Santa Ynez sub-area (SWRCB, 2019) 
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Samples analyzed for concentrations of boron from 4 of 49 wells exceeded the WQO (0.5 mg/L) in 8 of 174 
samples (Figure 3-29). Wells with reported concentrations of boron at or above the WQO are located to the 
west of Los Olivos.  

3.2.3.1.3 Distribution and Concentrations of Point Sources of Groundwater Constituents 

Potential point sources of groundwater quality degradation were identified, and waste discharge requirement 
permits were reviewed using the SWRCB GeoTracker data management system. Table 3-9 summarizes 
information from GeoTracker for open/active contaminated sites and Table 3-10 summarizes constituents 
historically found in exceedance of their respective drinking water quality standards in monitoring wells 
associated with point source contamination sites. Each of these exceedances occurred in a geographically 
isolated area and do not reflect typical groundwater quality within the EMA. 

The locations of these potential groundwater contaminant point sources and the locations of 
completed/case closed sites is presented on Figure 3-25. The open/active cases include Jim’s Service 
Center (Site ID T0608300118), two landfill sites, and one oil and gas site in the vicinity of the Zaca Oil Field 
and gas well fields shown on Figure 3-4.  

The Jim’s Service Center site was eligible for closure as of January 30, 2019, per the RWQCB Low Threat 
Closure Policy (Santa Barbara County Public Health Department, 2019). Site assessment reports indicate 
there are dissolved-phase benzene and methyl tert-butyl ether (MTBE) detections in groundwater beneath 
the site. Alamo Pintado Creek was determined to be the sensitive downgradient receptor. Due to the 
measured groundwater gradient in the area of the site, the classification of Alamo Pintado Creek as a losing 
stream by the USGS NHD, and the decreasing benzene and MTBE concentrations, a minimal threat to 
groundwater as a potable water source was determined (Flowline, 2018).  

Other actively monitored sites include the closed landfills Foxen Canyon Class III Landfill, Ballard Canyon 
Landfill, and the Zaca Oil Field. Although groundwater contamination is associated with each of the landfill 
sites, the extent of contamination is well defined and contained on-site, the sites are continuously 
monitored, and they pose little threat to the beneficial use of groundwater in the EMA (Geosyntec, 2021a 
and 2021b). These sites are listed in Table 3-9 and their locations are shown on Figure 3-25. 

Table 3-9. Potential Point Source of Groundwater Contamination 

Site ID/Site Name Site Type Constituent(s) of Concern Status 

Jim’s Service Center 
(T0608300118) 

LUST Cleanup 
Site 

Benzene and methyl tert-
butyl ether (MTBE) 

Open – Eligible for Closure as 
of 1/30/2019 

Foxen Canyon Closed Class 
III Landfill (L10004697449) 

Land Disposal 
Site Tetrachloroethylene (PCE) Open – Facility Closed/With 

Monitoring as of 9/28/2012 

Ballard Canyon Closed 
Landfill (L10004435913) 

Land Disposal 
Site 

vinyl chloride, 
tetrachloroethylene (PCE), 
trichloroethylene (TCE), cis-
1,2 dichloroethylene (cis-1,2 
DCE) and benzene 

Open – Facility Closed/With 
Monitoring as of 9/28/2012 

Zaca Oil Field - Produced 
Water Facilities 
(T10000011845) 

Other Oil and 
Gas Projects Petroleum hydrocarbons Open - Inactive as of 

7/27/2018 

Notes 
Source: MCLs, DLRs, and PHGs for Regulated Drinking Water Contaminants (SWRCB, 2020) 
LUST = leaking underground storage site 
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Table 3-10. Constituents Associated with Point Source Contamination Sites Listed in Table 3-9 

Constituent Units MCL SMCL 
Number 
of Wells 
Sampled 

Number of 
Wells with 

Constituent 
Concentrations 
at or above the 
WQ Standard 

Number of 
Samples 

Number of 
Samples with 
Constituent 

Concentrations 
above the WQ 

Standard 

Maximum 
Constituent 

Concentration 
Reported 

Mean 
Constituent 

Concentration 
Reported 

Aluminum mg/L 1 -- 1 1 3 3 13 6.6 
Arsenic mg/L 0.01 -- 8 1 11 1 0.012 0.005 

Cadmium mg/L 0.005 -- 23 1 349 1 0.025 0.005 
Iron mg/L -- 0.3 21 14 352 50 32.4 1.3 

Manganese mg/L -- 0.05 20 14 343 141 2.13 0.09 
Selenium mg/L 0.05 -- 23 13 349 31 0.171 0.03 
Thallium mg/L 0.002 -- 23 10 349 16 0.033 0.02 

1,1-Dichloroethene µg/L 6 -- 39 1 565 2 50 3.2 
1,2-Dichloroethane µg/L 0.5 -- 63 11 1,208 103 180 9.3 

cis-1,2-Dichloroethene µg/L 6 -- 28 2 434 10 71 3.4 
Benzene µg/L 1 -- 63 29 1,324 232 66,000 387 

Ethylbenzene µg/L 300 -- 63 8 1,324 65 52,000 523 
Methyl tert-butyl ether µg/L 13 -- 63 16 1,294 110 150,000 4,706 

Toluene µg/L 150 -- 63 4 1,324 17 9,500 113 
Trichloroethene µg/L 5 -- 39 1 565 2 50 1.6 

Vinyl chloride µg/L 0.5 -- 28 2 434 23 21.6 7.2 
Total Xylenes µg/L 1,750 -- 58 4 1,052 20 21,000 722 

Notes 
-- = No value 
µg/L = micrograms per liter MCL = maximum contaminant level 
mg/L = milligrams per liter 

SMCL = secondary maximum contaminant level 
WQ = water quality 
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3.2.3.1.4 Distribution and Concentrations of Diffuse or Natural Groundwater Constituents 

The distribution and concentrations of several diffuse or naturally occurring constituents are discussed in 
the following subsections. Groundwater quality data were evaluated from the GeoTracker GAMA data set. 
The data reviewed consists of groundwater samples collected from 153 wells in the Basin between January 
1984 and January 2021. Each of the constituents are compared to their drinking water standard, if 
applicable, or their WQO. 

The available data show that wells with reported diffuse or naturally occurring constituent concentrations in 
groundwater at or above the respective WQO are distributed throughout the EMA with increasing 
concentrations in the direction of the groundwater flow towards the southwest. 

While there are some wells that have constituent concentrations that exceed regulatory standards, it is 
possible that these exceedances are a result of natural conditions and not caused by land use activities. 
Elevated boron concentrations are naturally occurring in many Central Coast basins and elevated TDS, 
chloride, and sodium are often associated with rocks of marine origin that are present in the EMA. EMA 
agricultural stakeholders have not indicated that these are impacting agricultural production. 

3.2.3.1.5 Total Dissolved Solids 

TDS is defined as the total amount of dissolved minerals and salts in a given volume of water. TDS is a 
constituent of concern in groundwater because it has been detected at concentrations greater than its WQO 
of 600 mg/L in a total of 59 wells in the EMA. The SMCL for TDS has been established for aesthetic 
considerations (including color, odor, and taste) rather than health-related concerns. The SMCL includes a 
recommended standard of 500 mg/L, an upper limit of 1,000 mg/L and a short-term limit of 1,500 mg/L 
(SWRCB, 2018). TDS concentrations have ranged from 290 to 1,700 mg/L with an average of 551 mg/L in 
the EMA. Water quality data from wells with known zones of completion indicate that mean TDS 
concentrations reported from wells screened in the Careaga Sand are greater than those collected from 
wells screened in the Paso Robles Formation, which is not unexpected because the Careaga Sand is of 
marine origin. Based on a review of the publicly available groundwater quality data, the largest concentration 
of wells with mean TDS concentrations at or above the WQO are located in the southwest (downgradient) 
region of the EMA (Figure 3-26) and the northwest region of EMA. 
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FIGURE 3-26
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3.2.3.1.6 Chloride 

Chloride has been detected at concentrations greater than its WQO of 50 mg/L in a total of 78 wells located 
in the EMA. The SMCL for chloride has been established for color, odor, and taste, rather than human health 
effects. The SMCL includes a recommended standard of 250 mg/L, an upper limit of 500 mg/L and a short-
term limit of 600 mg/L (SWRCB, 2018). Chloride concentrations have ranged from 16 to 195 mg/L with an 
average of 55 mg/L in the EMA. Water quality data from wells with known zones of completion indicate that 
mean chloride concentrations reported from wells screened in the Careaga Sand are greater than those 
collected from wells screened in the Paso Robles Formation, which is not unexpected because the Careaga 
Sand is of marine origin. Based on a review of the publicly available groundwater quality data, wells with 
mean chloride concentrations at or above the WQO are located throughout the EMA, with the largest 
concentrations of wells in the southwest region (Figure 3-27). 
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3.2.3.1.7 Sulfate 

Sulfate has been detected at concentrations greater than its WQO of 10 mg/L in 135 wells located in the 
EMA. The SMCL for sulfate was established to avoid causing digestive problems in humans. The SMCL 
includes a recommended standard of 250 mg/L, an upper limit of 500 mg/L, and a short-term limit of 600 
mg/L (SWRCB, 2018). Sulfate concentrations have ranged from 3.1 to 366 mg/L with an average of 93 
mg/L in the EMA. Water quality data from wells with known zones of completion indicate that mean sulfate 
concentrations reported from wells screened in the Careaga Sand are greater than those collected from 
wells screened in the Paso Robles Formation. Based on a review of the publicly available groundwater 
quality data, wells with mean sulfate concentrations at or above the WQO are located throughout the EMA 
and are likely naturally occurring (Figure 3-28). 
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FIGURE 3-28
Sulfate

1984-2021 Average

o

NOTES
1. The Water Quality Objective for Sulfate is 10 mg/L.
2. The upper Secondary Maximum Contamination 
    Level for Sulfate is 500 mg/L.

mg/L: milligrams per Liter

Santa Ynez River Valley
Groundwater Basin –

Eastern Management Area
Groundwater Sustainability Plan



PUBLIC DRAFT | Section 3. Basin Setting 

GSI Water Solutions, Inc.  3-73 

3.2.3.1.8 Boron 

Boron is an unregulated constituent and therefore does not have a regulatory standard. However, boron is a 
constituent of concern because elevated boron concentrations have been found to impact the productivity of 
some agricultural crops, particularly vineyard grapes. Boron has been detected at concentrations greater 
than its WQO of 0.5 mg/L in four wells located in the EMA. Boron concentrations have ranged from 0.013 to 
0.69 mg/L with an average of 0.17 mg/L in the EMA. Water quality data from wells with known zones of 
completion indicate that mean boron concentrations reported from wells screened in the Careaga Sand are 
greater than those collected from wells screened in the Paso Robles Formation. Based on a review of the 
publicly available groundwater quality data, wells with mean boron concentrations at or above the WQO are 
located to the west of Los Olivos.  
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FIGURE 3-29
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3.2.3.1.9 Sodium 

Sodium is an unregulated constituent and therefore does not have a regulatory standard. However, sodium 
is a constituent of concern because elevated sodium concentrations in water can damage crops and affect 
plant growth. Sodium has been detected at concentrations greater than its WQO of 20 mg/L in the EMA in all 
wells sampled, and 435 of 437 samples analyzed. Sodium concentrations have ranged from 18.4 to 228 
mg/L with an average of 49 mg/L in the EMA. Water quality data from wells with known zones of completion 
indicate mean sodium concentrations reported from wells screened in the Careaga Sand are greater than 
those collected from wells screened in the Paso Robles Formation. Based on a review of the publicly 
available groundwater quality data, wells with mean sodium concentrations at or above the WQO are located 
throughout the EMA (Figure 3-30). EMA agricultural stakeholders have not indicated that this naturally 
occurring constituent is impacting agricultural production. 
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3.2.3.1.10 Nitrate 

Nitrate is a widespread constituent in California groundwater (California Department of Public Health, 2014). 
Elevated concentrations of nitrate in groundwater can be associated with agricultural activities, septic 
systems, confined animal facilities, landscape fertilizers, and wastewater treatment facilities. Nitrate is the 
primary form of nitrogen detected in groundwater. It is soluble in water and can easily pass through soil to 
the groundwater table. Nitrate can persist in groundwater for decades and accumulate to increased 
concentrations as more nitrogen is applied to the land surface each year (California Department of Public 
Health, 2014). 

Nitrate has been detected at concentrations greater than its WQO of 1 mg/L (as N) in the EMA. Groundwater 
samples collected from 88 of 104 wells indicated nitrate concentrations exceeding the WQO in 634 of 694 
samples. The MCL for nitrate has been established at 10 mg/L (SWRCB, 2020). Nitrate concentrations 
ranged from 0.1 to 16 mg/L (as N) with an average of 4 mg/L (as N). Wells with nitrate concentrations 
exceeding the MCL are located within three localized areas near the towns of Santa Ynez and Ballard (Heal 
the Ocean, 2019). Water quality data from wells with known zones of completion indicate mean nitrate 
concentrations reported from wells screened in the Careaga Sand are greater than those collected from 
wells screened int the Paso Robles Formation. Nitrate concentrations reported at or above the WQO are 
located throughout the EMA (Figure 3-31). Six of 68 wells sampled had nitrate concentrations exceeding 
drinking water standards (refer to Table 3-7). Concentrations of nitrate in groundwater will need to continue 
to be monitored to protect drinking water beneficial uses. 

3.2.3.1.11 Other Constituents 

Other diffuse or naturally occurring groundwater constituents reported at concentrations at or above their 
respective MCL or SMCL include iron, chromium, manganese, zinc, gross alpha, fluoride, and foaming agents 
(methylene blue active substances or MBAS). Each of these exceedances occurred in samples from a small 
number of wells, indicating isolated occurrences of these elevated constituent concentrations rather than 
widespread occurrences, affecting the entire EMA. Sustainability projects and management actions 
implemented as part of this GSP are not anticipated to directly cause concentrations of any of these 
constituents in groundwater to increase. The volatile organic water quality constituents reported above the 
MCLs were generally associated with cleanup sites that are now closed due to adequate mitigation, as 
presented in Figure 3-25. The constituents listed in this section are generally isolated detections and not 
widespread within the EMA. 

An MCL of 10 mg/L for hexavalent chromium recommended by the California Department of Public Health 
was adopted into the California Code of Regulations (CCR) in 2015. In 2017 the Superior Court of 
Sacramento County (Court) invalidated the MCL and ordered it removed from the CCR. The Court determined 
the MCL did not comply with all of the requirements in the Safe Drinking Water Act, including considering the 
economic feasibility of complying with an MCL (SWRCB, 2017). A revised MCL for hexavalent chromium is 
being evaluated by the SWRCB. Hexavalent chromium is currently regulated under the total chromium MCL 
of 0.05 mg/L. A report of a total chromium concentration at or above the respective MCL in a potable water 
supply well was reported once in 2002 and not since. 

Some constituents are reported at elevated concentrations that do not have an established MCL or SMCL 
but do have an environmental screening level established for environmental cleanup sites. The screening 
levels are based on a human health risk assessment, the concentrations for which are published by the San 
Francisco Regional Water Quality Control Board, which publishes environmental screening levels pertinent to 
the entire state (SFRWQCB, 2019). Reported concentrations of constituents with environmental screening 
levels but no MCL or SMCL standard are either single detections or concentrations that were reported 
historically.  
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3.2.4 Land Subsidence 

  

Land surface elevation data within the EMA were compiled from the DWR’s SGMA Data Viewer Web-based 
geographic information system (GIS) viewer.22 The data reviewed to assess the extent, cumulative total, and 
annual rate of land surface elevation changes include the following: 

 Estimated land surface elevation using Interferometric Synthetic Aperture Radar (InSAR) data that are 
collected by the European Space Agency Sentinel-1A satellite and processed by TRE ALTAMIRA Inc. for 
the period from June 13, 2015, through September 19, 2019 (TRE ALTAMIRA, Inc., 2020). The InSAR 
data “accurately models change in ground elevation to an accuracy tested to be 18 millimeters (0.71 
inches or 0.059 feet) vertical accuracy at 95% confidence level” (Towill, Inc., 2020 and 2021). 

 Estimated land surface elevation using InSAR data collected by the European Space Agency Sentinel-1A 
satellite and processed by the National Aeronautics and Space Administration (NASA) Jet Propulsion 
Laboratory (JPL) for the period between spring of 2015 and summer of 2017 (NASA JPL, 2018). 

 Measured land surface elevation data collected by a network of continuous global positioning system 
(CGPS) stations operated by University NAVSTAR Consortium (UNAVCO), including measured land surface 
elevation data collected by CGPSs for one location in the EMA and in in two locations immediately 
outside of the EMA (UNAVCO, 2020).  

 No USGS or DWR extensometers are present within the Basin. 

The land surface elevation data from InSAR includes point data that represent average vertical displacement 
values for points within 100-meter-by-100-meter areas, as well as coverage for the entire EMA interpolated 
from the point data. An example of the point data for total vertical displacement relative to June 13, 2015, is 
presented on Figure 3-32 in monthly time steps for the period between 2015 and 2019. The ground surface 
elevation at the location shown on Figure 3-32 east of Los Olivos shows vertical ground surface elevation 
changing monthly during over the 4-year period, with seasonal fluctuations and an overall net decline of 
0.056 feet.  

 

 

22 The SGMA data viewer is available on the DWR SGMA website: 
https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer#landsub. (Accessed September 2020.) 

§354.16 Groundwater Conditions. Each Plan shall provide a description of current and historical 
groundwater conditions in the basin, including data from January 1, 2015, to current conditions, 
based on the best available information that includes the following: 

(e) The extent, cumulative total, and annual rate of land subsidence, including maps depicting total 
subsidence, utilizing data available from the Department, as specified in Section 353.2, or the best 
available information. 

https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer#landsub


InSAR Vertical Displacement Point Data
FIGURE 3-32

Santa Ynez River Valley Groundwater Basin –
Eastern Management Area

Groundwater Sustainability Plan

Y:\0738_SB_County\Source_Figures\002_HydroStudy\EMA_GSP



L O S  O L I V O S

S A N T A  Y N E Z

S O L VA N G

B U E L L T O N

B A L L A R D

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%%

%%

%

%

%

&

&

&

&

&

&

&

&

&

&

&

&

&

&

L a k e  C a c h u m a

S
A

N
 R

A
F

A
E

L
 M

O
U

N
T A

I N
S

S A N T A  Y N E Z  M O U N T A I N S

L A  P U R I S I M A
H I L L S

Z A C A
P E A K

F I G U E R O A
M O U N T A I N

S A N T A  Y N E Z
P E A K

£¤101

UV246 UV154

UV176

S a n ta Y n e z Ri v e
r

Za
n

ja
d e

C o ta

C
r

e
e

k

A
la

m
o

P
i n

t a
d

o
C r ee k

Z
ac

a

C
r e

e k

B
e a r

C
r

e
e

k

C
ac

h
u

m
a

C
r e

e kHa p p
y

Ca ny
o n

D r y

Cr e
e

k

S
a

n
L

u
c

as
C

re
e

k

Sa n
A n to n i o Cr e e k

C
a

l a
b

azalC
re

e
k

A l is a l C r e e k
Qu i o t a C ree

kN
oj

oq
u

i
C

r
ee

k

K

e l l y Cr e e k

S a n t a

C r u z C

re e k

B a l l
ar

d

C
an

y o n

A
d

o
b

e
C

a
n

y
o

n

S
an

ta
A

g
u

e
d

a
C

re
ek

S a n t a Y n e z R i v

er

C E N T R A L
M A N A G E M E N T

A R E A

S A N  A N T O N I O
G R O U N D W A T E R

B A S I N

LITTLE PINE FAULT ZONE

SANTA YNEZ FAULT ZONE

EAST HUASNA FAULT ZONEGAREY FAULT

CASMALIA FAULT ZONE

SANTA YNEZ RIVER FAULT ZONE

BIG PINE FAULT ZONE

LOS ALAMOS FAULT

BASELINE FAULT

Date: June 14, 2021 
Data Sources: ESRI, USGS, Maxar 2019

0 5,000 10,000 15,000

Feet

Document Path: Y:\0738_SB_County\Source_Figures\002_HydroStudy\EMA_GSP\202105\Section3\Figure3_33_Total_Subsidence_2015_2019_InSAR.mxd, abarry

o

FIGURE 3-33
Total Subsidence, 2015 to 2019

Santa Ynez River Valley
Groundwater Basin –

Eastern Management Area
Groundwater Sustainability Plan

LEGEND
Santa Ynez River Area

INSAR - Total Displacement June
2015 - September 2019
Displacement (feet)

High : 0.09

Low : -0.07

Fault

Fold Axes
&& Anticline

& &Syncline

All Other Features

Eastern Management Area Bulletin 118
Boundary

Other Bulletin 118 Groundwater Basin
Boundary

Major Road

Watercourse

Waterbody

UNAVCO Continuous GPS Site - ORES, Los Olivos



PUBLIC DRAFT | Section 3. Basin Setting 

GSI Water Solutions, Inc.  3-82 

The lateral extent of the InSAR data covers the entire EMA, as presented on Figure 3-33. The dark tan areas 
on the figure have experienced a measured land surface elevation decrease of up to 0.07 feet, which is 
equal to a rate of 0.018 feet per year. The teal area represents a ground surface elevation increase of up to 
0.09 feet over the 4-year period. Review of the data throughout the EMA indicates that the greatest amount 
of land surface elevation decrease in the EMA has occurred in the wedge-shaped area that is north of 
Ballard and the Baseline Fault within the Santa Ynez Uplands. Others have experienced 0.09 feet up uplift. 
The InSAR-based annual land surface elevation decrease rate of 0.018 feet per year (0.21 inches) is below 
the accuracy range of 0.059 feet per year (0.71 inches), and therefore the reported displacements are 
within the range of uncertainty of the InSAR data. 

A review of water level hydrographs for wells in the areas of greatest land surface elevation decrease 
indicates that there does not appear to be a strong correlation between measured groundwater elevations 
and the observed land surface elevation changes. Furthermore, a review of the extent of the 2018 
agricultural lands and urbanized areas relative to the land surface elevation changes presented on Figure 
3-33 suggest that the developed, central portions of the EMA, which potentially have a higher rate of 
groundwater production, may not correlate with areas of the greatest land surface elevation changes. In 
addition, the measured land surface changes (elevation decrease or increase) may be dominantly controlled 
by folding and tectonics, where anticlinal structures may correlate with areas of uplift and synclinal 
structures may correlate with areas of subsidence.  

Ground surface elevation data recorded from the UNAVCO CGPS Stations are presented on Figure 3-33, 
which includes time-series plots of land surface elevation for the three CGPS stations. One of these stations 
is located near the Santa Ynez Airport, while the other two stations are in the periphery of the EMA and 
indicate ground surface elevations regionally. Total land surface elevation increases or decreases recorded 
by the station in the EMA indicate that, since 2015, a total change in ground surface elevation decrease of 
20 millimeters, or 0.065 feet, has occurred. The majority of the change occurred as an abrupt shift in early 
2017, likely due to a downward abrupt shift toward the north that occurred in that year and not related to 
groundwater pumping. For context, the CPGS stations located immediately surrounding the EMA showed 
approximately plus or minus 10 millimeters, or 0.03 feet, of land surface elevation change during the 
approximately 19-year period of record (~2001 through 2020). This is a minor rate of land surface elevation 
change and is insignificant.  

To supplement the InSAR and UNAVCO data, GEI Consultants conducted a preliminary subsidence evaluation 
to assess the general susceptibility of the EMA to experience subsidence as a result of lowering groundwater 
levels below historical levels, based on review of subsurface geologic information and groundwater level 
data for key wells. The preliminary evaluation included estimating ranges of possible long-term subsidence 
that might be expected in the future. The evaluation, which is included in Appendix E, included the following 
key conclusions: 

 There have been no reports from landowners or public agencies of impacts resulting from subsidence. 

 The analysis was completed at two representative well locations and showed an estimated total 
potential subsidence of on the order of 0.5 to 3 feet over the next 20 years. This estimate is considered 
speculative due to the lack of data on the material properties of geologic materials in the Basin.  

The well logs used in the evaluations include relatively thick sections of clayey materials (which would be 
expected to drain slowly), which are not necessarily representative of the entire Basin. The Paso Robles 
Formation contains relatively thin, often discontinuous, sand and gravel layers interbedded with thicker 
layers of silt and clay; however, the fine-grained material that may be subject to subsidence are not laterally 
continuous, which tends to reduce the likelihood for significant subsidence. The Careaga Sand consists of 
fine-grained to medium-grained, uniform, massive, marine sand with some gravel and limestone; therefore, 
lacking laterally continuous fine-grained material susceptible to significant subsidence. It is unlikely that the 
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full amount of estimated subsidence (of 0.5 to 3 feet) would be observed, unless groundwater elevations 
declined significantly below what has been observed historically and did not recover for an extended period. 

There likely has been, some subsidence that occurred historically as a result of groundwater extraction, but 
there have been no reported or documented impacts to surface features. 

The limited magnitude of the measured ground surface elevation changes and limited temporal extent 
(duration) of the data make determination of cause and effect difficult at the time of this writing. The 
available data show a minor amount of land surface elevation change that is relatively insignificant, likely a 
result of tectonic activity in the region, and not a major concern for the EMA. However, ongoing subsidence 
over many years could add up to a more significant decrease in ground surface elevation; thus, the GSAs will 
continue to monitor annual subsidence.  

3.2.5 Interconnected Groundwater and Surface Water  

  

Surface water bodies interact with groundwater in three basic ways, as follows (see also Figure 3-35). Note 
that one surface water body can interact in more than one of these three ways at different locations and at 
different times depending on groundwater and surface water conditions.  

 Upward migration of groundwater through the stream bed (gaining stream condition). This requires the 
elevation of the water table in the vicinity of the surface water body to be higher than the elevation of the 
surface water body surface. 

 Downward migration of surface water from the stream bed into groundwater (losing stream condition). 
This condition requires the elevation of the water table in the vicinity of the surface water body to be 
lower than the elevation of the surface water body surface.  

 Downward migration of surface water from the streambed into groundwater, without direct connection to 
the underlying groundwater (disconnected).  

Any connection of surface and groundwater systems can be affected by natural processes including prolonged 
wet periods or periods of drought, as well as anthropogenic processes, such land development, stream 
alteration, and pumping of surface water and/or groundwater. In addition to affecting the direction of water flow 
and volume of water exchanged between surface and groundwater systems, these processes can also affect 
water quality and GDEs where there is a prolonged interconnection between groundwater and surface water. 

The classification of EMA streams, using acquired data and are defined by the USGS NHD (USGS, 2020), is 
presented in Figure 3-34. According to the NHD data set, the entire Santa Ynez River is defined as a 
perennial stream, as are several of its tributaries. The EMA includes many types of creeks, several which are 
perennial, some of which are intermittent, and others that are perennial in places and intermittent in other 
places. Upstream of Bradbury Dam, perennial creeks include both Santa Cruz Creek and Cachuma Creek, 
which flow into Lake Cachuma. Below Bradbury Dam, the other creeks classified as perennial include the 
following (in order from upstream to downstream): San Lucas Creek, Zanja de Cota Creek, Quiota Creek, and 

§354.16 Groundwater Conditions. Each Plan shall provide a description of current and historical 
groundwater conditions in the basin, including data from January 1, 2015, to current conditions, 
based on the best available information that includes the following: 

(f) Identification of interconnected surface water systems within the basin and an estimate of the 
quantity and timing of depletions of those systems, utilizing data available from the Department, as 
specified in Section 353.2, or the best available information. 
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Alisal Creek. Some of these creeks (e.g., Zanja de Cota) are perennial only in certain reaches. Three creeks 
are classified as intermittent over their full length: Happy Canyon Creek, Alamo Pintado Creek, and Ballard 
Canyon. The upstream portions of Santa Agueda Creek and Zaca Creek are perennial and become 
intermittent downstream.  

The following sections discuss the current understanding of the relationship between surface water and 
groundwater flow. Notably, the Santa Ynez River flow and connection to its baseflow is well documented and 
regulated. This surface water system is not discussed herein because groundwater within the EMA uplands 
does not interconnect with the river except where upland groundwater discharges to tributaries that then 
discharge into the river. The groundwater within the uplands does not directly interconnect with the river due 
to the presence of low permeability bedrock that underlies the river and creates a barrier to flow (refer to 
Section 3.1.3). For the tributaries leading to the Santa Ynez River, however, the relationships between the 
streams and groundwater, though less well-documented, are discussed below.  

3.2.5.1 Tributary Alluvium 

A significant source of recharge to the Paso Robles Formation occurs within the shallow alluvial sand and 
gravel beds of tributaries where they are in direct contact with the Paso Robles Formation. Percolating 
groundwater moves readily through the tributary alluvium in the Santa Ynez Uplands (LaFreniere and French, 
1968). In these areas, the tributaries are losing streams, contributing to the groundwater in the underlying 
Paso Robles Formation (and Older Alluvium).  

Further south, near the distal ends of the tributaries, the streams draining the Santa Ynez Uplands discharge 
into the north side of the Santa Ynez River. Groundwater within the tributary alluvium at these locations 
encounters relatively impermeable bedrock underlying the Santa Ynez River, which forces the groundwater 
to discharge to surface water (Upson and Thomasson, 1951).  

As early as 1968, groundwater contours prepared by the USGS indicated that groundwater historically 
discharged into the alluvium of Alamo Pintado and Santa Cruz Creeks (LaFreniere and French, 1968) from 
the Paso Robles Formation. The only exception to this condition in the groundwater basin was in the lower 
part of Happy Canyon, where the water level contours were convex downstream intermittent, indicating that 
underflow or surface flow in Happy Creek was discharging to the deeper the Paso Robles Formation 
(LaFreniere and French, 1968) (Figure 3-35). 

Where the tributary valleys are narrow and the cross-sectional area of alluvial fill is decreased, groundwater may be 
forced to the surface and at times become surface water flow in the stream channels. Such narrowing occurs 
where stream channels have cut through the consolidated rocks that form the south boundary of the Santa Ynez 
Uplands area. This causes the re-emergence of streamflow during spring and early summer months in Alamo 
Pintado, Santa Agueda, Zanja de Cota, and Zaca Creeks (Figure 3-34). Review of the data presented on Figure 3-34 
indicates that the entirety of Cachuma and Santa Cruz Creeks, as well as the lower end of Zanja De Cota Creek and 
the upper portion of Santa Agueda Creek, are perennial. All other groundwater that discharges naturally from the 
EMA is either transpired by plants, discharged as underflow through thin, narrow strands of alluvium that line the 
valleys tributary to the Santa Ynez River, or exists as surface water flowing into the Santa Ynez River that has 
resulted from discharge of groundwater from some tributaries, particularly near the confluence with the Santa Ynez 
River (e.g., Alamo Pintado and Zanja de Cota Creeks). 

Santa Agueda and Alamo Pintado Creeks had streamflow gauging stations, which have been terminated. The 
only streamflow gauges that remain in the tributaries to the Santa Ynez River are within Alamo Pintado Creek 
and Santa Cruz Creek. Surface water flow has been estimated for Alisal, Santa Agueda, Zanja de Cota, 
Alamo Pintado, and Zaca Creeks for the period between 1941 and 2019 based on correlations with 
documented streamflow from old stream gauges that no longer exist (Stetson, 2008).  



FIGURE 3-34
Gaining and Losing Streams
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3.2.6 Groundwater Dependent Ecosystems 

  

SGMA and DWR’s GSP regulations establish requirements for the identification of GDEs, and, if present, 
identification of impacts on GDEs from management actions in the EMA. GDEs are defined in the SGMA 
regulations as “ecological communities or species that depend on groundwater emerging from aquifers or on 
groundwater occurring near the ground surface.” Determination of whether an area within a groundwater 
basin contains GDEs is the responsibility of the GSAs. DWR created the Natural Communities Commonly 
Associated with Groundwater data set (hereafter referred to as the Natural Communities data set), to assist 
GSAs with identification of potential GDEs, the data for which are presented on Figure 3-36.  

The Natural Communities data set is a compilation of 48 publicly available state and federal agency data 
sets that map vegetation, wetlands, springs, and seeps in California. A working group that includes DWR, 
California Department of Fish and Wildlife (CDFW), and The Nature Conservancy (TNC) reviewed the 
compiled data set and conducted a screening process to (1) exclude vegetation and wetland types less likely 
to be associated with groundwater and (2) retain types commonly associated with groundwater as described 
in Klausmeyer et al. (2018). Two habitat classes are included in the Natural Communities data set 
statewide:  

 Wetland features commonly associated with the surface expression of groundwater under natural, 
unmodified conditions  

 Vegetation types commonly associated with the subsurface presence of groundwater (phreatophytes) 

The data included in the Natural Communities data set do not represent the determination of a GDE by 
DWR, only the potential existence of a GDE. However, the Natural Communities data set can be used by 
GSAs as a starting point when approaching the task of identifying GDEs within a groundwater basin that are 
both classified as potential GDEs and are connected to groundwater. 

3.2.6.1 Identification of Potential GDEs 

TNC developed a guidance document based on best available science to assist agencies, consultants, and 
stakeholders to efficiently incorporate GDE analysis into GSPs. In the guidance, five steps were outlined to 
inform the GSP process (Rohde et al., 2018): 

 Step 1 – Identify potential GDEs 

 Step 1.1 - Map GDEs 

 Step 1.2 - Characterize GDE Condition 

 Step 2 – Determine Potential Effects of Groundwater Management on GDEs 

 Step 3 – Consider GDEs when Establishing Sustainable Management Criteria 

 Step 4 – Incorporate GDEs into the Monitoring Network 

 Step 5 – Identify Projects and Management Actions to Maintain or Improve GDEs 

§354.16 Groundwater Conditions. Each Plan shall provide a description of current and historical 
groundwater conditions in the basin, including data from January 1, 2015, to current conditions, 
based on the best available information that includes the following: 

(g) Identification of groundwater dependent ecosystems within the basin, utilizing data available from 
the Department, as specified in Section 353.2, or the best available information.  
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The two objectives within Step 1, to map (Step 1a) and characterize (Step 1b) GDEs in the EMA, are the 
focus of this section. The remaining steps are considered in later sections of the GSP, specifically in the 
Monitoring Network (Section 4), Sustainable Management Criteria (Section 5), and Projects and 
Management Actions (Section 6). 

Based on review of the Natural Communities data set, several palustrine and riverine wetland features, 
three mapped springs, and five types of vegetation communities are present within the EMA. The five 
Natural Communities vegetation types are the following:  

 Coast Live Oak  

 Valley Oak  

 Riparian Mixed Hardwoods 

 Riversidean Alluvial Scrub 

 Willow 

The Natural Communities vegetation classifications are a collection of multiple vegetation species. The 
classifications named after a specific species (e.g., willow) are generally the predominant species in the 
classification (Klausmeyer et al., 2018). These five Natural Communities vegetation classifications are 
presented as polygons on Figure 3-36 as they occur throughout the EMA. Each of the vegetation 
classifications are described in detail below. The Natural Communities wetland classifications are also 
presented on Figure 3-36 (as one wetland area category). They are, however, difficult to discern, as they are 
composed of essentially linear features aligned along surface water courses. The three mapped springs are 
also shown on Figure 3-36. 

3.2.6.1.1 Potential GDE Vegetation Classifications 

The Natural Communities vegetation classifications in the EMA are summarized in this section. 

The Coast Live Oak Natural Communities classification occurs throughout the EMA, covering an area of 
5,830 acres as shown in orange on Figure 3-36. Coast live oak (Quercus agrifolia) dominates this type that 
occurs primarily on protected north-facing ravines within the river channel. Coast live oak is considered the 
most fire-resistant California tree oak, but the species does not tolerate extended flooding (USDA, 2009). It 
has evergreen leaves, thick bark, and an ability to sprout from the trunk and roots, given its food reserves 
stored in an extensive root system (USDA, 2009). Associated species include toyon (Heteromeles arbutifolia) 
and elderberry (Sambucus mexicana) (SWRCB, 2011). Reported maximum rooting depths for the coast live 
oak range from 24 to 35 feet (TNC, 2020). 

The Valley Oak Natural Communities classification occurs throughout the EMA, covering an area of 1,265 
acres as shown in red on Figure 3-36. Valley oak (Q. lobata) savanna and woodlands normally occur at 
elevations below 2,000 feet in valley bottoms on deep, well-drained soils (Meridian Consultants, 2012). 
Understory vegetation in relatively undisturbed areas may comprise native perennial bunchgrasses. This 
community may also contain scattered coast live oaks and blue oaks. Reported maximum rooting depth for 
valley oak is 80 feet (Lewis and Burgy, 1964). 

The Riparian Mixed Hardwoods Natural Communities classification occurs in several isolated stands in the 
EMA, covering an area of 495 acres, as shown in purple on Figure 3-36. Riparian mixed hardwoods are 
found along perennial and intermittent streams in areas that are less frequently and less intensely disturbed 
by flood events than in areas dominated by riparian scrub. The dominant tree species include Fremont or 
black cottonwood (Populus fremontii, P. balsamifera ssp. trichocarpa), California sycamore (Platanus 
racemosa), willow (either arroyo, red or yellow), California walnut (Juglans californica), white alder (Alnus 
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rhombifolia), and coast live oak (Meridian Consultants, 2012). Understory species, when present, include 
mugwort, wild rose, poison oak, blackberry, wild cucumber, and non-native plants such as periwinkle and 
nasturtium (Meridian Consultants, 2012). Apart from coast live oak, a few of this category’s primary plant 
species (willow, Fremont cottonwood, and black cottonwood) have rooting depth information in the GDE 
Database (TNC, 2020), with ranges of from 1 to 7 feet. 

The Riversidean Alluvial Scrub Natural Communities classification occurs in one 7-acre area located near 
the midpoint of the northern boundary of the EMA, as shown in light green on Figure 3-36. Scalebroom 
(Lepidospartum squamatum) is generally regarded as an indicator for this alliance (Hanes et al. 1988). 
Riversidean Alluvial Scrub habitats are found in alluvial fans and dry washes with flood patterns. The history 
of ground disturbance can play a significant contribution in the mixture of vegetation species. In addition to 
scalebroom, other species included in the Riversidian Alluvial Scrub CALVEG alliance are California 
buckwheat (Eriogonum fasciculatum), California sagebrush (Artemisia californica), white sage (Salvia 
apiana), and brittlebush (Encelia spp.), prickly pear (Opuntia spp.), chaparral yucca (Yucca whipplei), various 
sumac species (Rhus spp.), and California juniper (Juniperus californica) (USDA, 2009). No information 
about scalebroom rooting depth is provided in the GDE Rooting Depths Database. However, the other 
species associated with this Natural Communities classification (California buckwheat, chaparral yucca, and 
white sage) have reported rooting depths ranging from 2 to 5 feet (TNC, 2020). 

The Willow Natural Communities classification occurs in two small areas within the EMA, totaling 7 acres. 
One willow classification area is in the Santa Ynez River Area and the other area is located near the midpoint 
of the northern boundary of the EMA, as shown in green on Figure 3-36. The Willow CALVEG alliance is 
defined by the dominance of a single or a combination of deciduous willow tree species including black 
(Salix gooddingii), red (S. laevigata), arroyo (S. lasiolepis), and/or shining (S. lucida) willows (USDA, 2009). 
While the presence of the Natural Communities willow classification is limited within the EMA, willow as 
individual species may also be found in the Riparian Mixed Hardwood CALVEG alliance (USDA, 2009). They 
are found on the edge of active channels and floodplain terraces where they have access to shallow 
groundwater. Other riparian species found within this CALVEG alliance include the Fremont cottonwood and 
California sycamore and a variety of perennial and annual forbs. No information about rooting depth of the 
specific willow species listed above is provided in the GDE Rooting Depths Database. However, other willow 
species in the same genus have reported maximum rooting depths ranging up to 8 feet (TNC, 2020). 

3.2.6.1.2 Screening of Potential GDEs 

To confirm whether the Natural Community vegetation and wetland polygons are connected to groundwater, 
local hydrologic information may be used to confirm a groundwater connection to the potential GDE. TNC 
guidance provides a list of questions to assess whether Natural Community polygons are connected to 
groundwater. These questions include the following from Worksheet 1 of the guidance: 

1. Is the Natural Community polygon underlain by a shallow unconfined or perched aquifer that has been 
delineated as being part of a Bulletin 118 principal aquifer in the Basin? 

2. Is the depth to groundwater under the Natural Community polygon less than 30 feet? 

3. Is the Natural Community polygon located in an area known to discharge groundwater (e.g., 
springs/seeps)? 

If the answer is yes to any of these three questions, per TNC guidance, it is likely a GDE. As a part of the 
process, some Natural Community polygons are removed and other GDE polygons may be added, where 
appropriate. TNC recommends that Natural Community polygons with insufficient hydrologic data also be 
considered GDEs but be flagged for further investigation. 
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Contoured groundwater elevation data for spring 2015 was used to determine areas where the Natural 
Communities polygons were within 30 feet depth to groundwater. Spring 2015 groundwater elevations were 
chosen for this analysis because this marked a period of the greatest recent data availability.23 These data 
are considered representative of average spring-summer conditions within the last 5 years.24 Areas with 
spring 2015 depth to groundwater of 30 feet or less are shown in purple on Figure 3-37 and the Natural 
Communities polygons that intersect with these areas are shown on Figure 3-38. Note that the Santa Ynez 
River Area has been excluded from the analysis, as this area is managed by the SWRCB and is therefore not 
under the purview of SGMA. The EMA GSA is not responsible for managing any aspect of the Santa Ynez 
River and related groundwater system (including assessment of impacts to GDEs). 

The Natural Communities polygons associated with the spring 2015 depth to groundwater of 30 feet or less 
shown on Figure 3-38 are considered potential GDEs within the EMA. A brief aerial photo review indicates 
the potential GDEs identified in this step generally match areas of visible vegetation within the 30 foot or 
less depth-to-groundwater areas. An on-site biological survey is recommended by TNC (2019) as a final GDE 
verification step. Biological surveys have not been completed in preparation of this GSP. However, the 
presence of these potential GDEs will be verified during GSP implementation. The potential vegetation and 
wetland GDEs within the EMA are summarized in Tables 3-11 and 3-12.  

Table 3-11. Potential Vegetation GDEs in the EMA 
(Excluding the Santa Ynez River Area) 

Natural Communities 
Vegetation Classification 

Acres 

Coast Live Oak 1,250 
Valley Oak 279 
Riparian Mixed Hardwood 192 
Riversidean Alluvial Scrub 5 
Willow 4 

Total 1,731 
 

 

23 The spatial distribution and density of spring 2015 groundwater elevation data satisfies the TNC recommendation for using 
wells that are located within 5 kilometers (3.1 miles) of the Natural Communities polygons (TNC, 2019). 
24 Groundwater elevations are generally the highest in the spring, following recharge from winter rains. Spring-time 
groundwater elevations in 2015, a relatively dry year, are considered representative of average modern conditions as 
measured throughout the spring-summer months, during the period of maximum annual evapotranspiration. It also 
represents the period when SGMA was enacted; GDEs observed after January 2015 are subject to evaluation under SGMA. 
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Table 3-12. Potential Wetland GDEs in the EMA (Excluding Santa Ynez River Area) 

Natural Communities Wetland Classification Acres 

Palustrine, Emergent, Persistent, Seasonally Flooded 0.4 
Palustrine, Forested, Seasonally Flooded 3 
Riverine, Upper Perennial, Unconsolidated Bottom, Permanently Flooded 11 
Riverine, Lower Perennial, Unconsolidated Bottom, Permanently Flooded 7 
Riverine, Unknown Perennial, Unconsolidated Bottom, Semi-permanently Flooded 6 

Total 271 
Note  
1 The potential wetland GDE acres overlap in many areas with potential vegetation type GDEs. Therefore, the total potential GDE 
acreage in the EMA is less than the sum of the potential wetland GDE and the potential vegetation type GDE acres. 
 

Three USGS mapped springs are located within the EMA, as shown on Figure 3-36. There are no Natural 
Communities polygons coincident with these mapped springs. A brief aerial imagery review reveals little 
evidence to support or refute the continued presence of springs at these locations. The presence of these 
springs and any associated GDEs will be verified during GSP implementation.
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3.2.6.1.3 Categorization of Potential GDEs 

The potential GDEs identified in the section above are further categorized based on their proximity to, and 
association with, the regional principal aquifers in the EMA (refer to Figure 3-39) as follows: 

 Category A refers to potential GDEs that are associated with a principal aquifer in the EMA and are 
potentially affected by groundwater management activities.  

 Category B refers to potential GDEs that are unlikely to be affected by pumping and groundwater 
management activities within the EMA.  

The focus of this GSP is to preserve the existing Category A GDEs where identified, regardless of composition 
or condition.  

The Category A potential GDEs are concentrated in the southwestern portion of the EMA in the areas 
surrounding the lower, generally perennial reaches of Alamo Pintado and Zanja de Cota Creeks (Figure 3-
39). These potential GDEs are located where the southerly flow of groundwater in the regional confined 
principal aquifers is forced to the surface by the underlying bedrock of the Monterey Formation (LaFreniere 
and French, 1968). These potential GDEs are also supported with (1) underflow in the tributary alluvium 
(Upson and Thomasson, 1951) and—in the case of the GDEs surrounding the lower reaches of Zanja de Cota 
Creek—(2) effluent from the Chumash Casino Resort Wastewater Treatment Plant (WWTP). In total, there are 
184 acres of Category A potential GDEs within the EMA, as shown on Figure 3-39 and in Table 3-13. The 
Category A potential GDEs are considered in the development of sustainable management criteria (Section 
5) and in projects and management actions (Section 6). 

In total, there are 1,546 acres of Category B potential GDEs in the EMA as shown on Figure 3-39 and in 
Table 3-13. All of the orange areas identified on Figure 3-39 are Category B areas for the following reasons: 

 The potential GDEs in the upper portions of Zaca Creek and upper Alamo Pintado Creek are categorized 
as Category B due to apparent hydrogeologic separation between the perched tributary alluvium, which 
supports the potential GDEs, and the deeper principal aquifer groundwater elevations that support 
significant agricultural irrigation in the area. 

 The potential GDEs located in upper Santa Agueda Creek and Happy Canyon are categorized as Category 
B due to limited groundwater production occurring within the area and the apparent hydrogeologic 
separation between the perched tributary alluvium aquifers and the deeper principal aquifer 
groundwater elevations. 

 The potential GDEs located in the eastern portion of the EMA in Cachuma and Santa Cruz Creeks are 
categorized as Category B due to the absence of significant groundwater production in the area and an 
assumed hydrogeologic separation between the perched tributary alluvium aquifers and the deeper 
principal aquifer groundwater elevations. 
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Table 3-13. Categorized Potential GDEs in the EMA (Excluding Santa Ynez River Area) 

Potential GDE 
Category 

Natural Communities 
Vegetation Classification Acres 

A 
Coast Live Oak 91 
Riparian Mixed Hardwood 93 
Subtotal 184 

B 

Coast Live Oak 1,159 
Valley Oak 279 
Riparian Mixed Hardwood 99 
Riversidean Alluvial Scrub 5 
Willow (Shrub) 4 
Subtotal 1,546 

Total 1,731 
 

3.2.6.2 Special-Status Species Occurrence 

A literature review was completed to determine the terrestrial and aquatic special-status species that may 
use potential GDE units within the EMA. The documents reviewed include a 2000 Biological Opinion 
prepared for USBR (NMFS, 2000),25 the 2011 Cachuma Project Division of Water Rights Final Environmental 
Impact Report26 (SWRCB, 2011), the 2012 City of Solvang Water System Master Plan Update Environmental 
Impact Report (Meridian Consultants, 2012), the 2016 U.S. Forest Service Happy Canyon Environmental 
Assessment (USDA, 2016), and the 2019 SWRCB Order regarding the USBR Cachuma Project (SWRCB, 
2019). The U.S. Fish and Wildlife Service (USFWS) Critical Habitat Mapper27 was also consulted. No original 
analysis was conducted for the special status species review of the EMA. 

For the purposes of this GSP, special-status species are defined as those: 

 Listed, proposed, or under review as endangered or threatened under the federal Endangered Species 
Act (ESA) or the California Endangered Species Act (CESA) 

 Designated by California Department of Fish and Wildlife (CDFW) as a Species of Special Concern 

 Designated by CDFW as Fully Protected under the California Fish and Game Code (§§ 3511, 4700, 
5050, and 5515) 

Table 3-14 lists the special-status species that are documented to occur within the EMA based on review of 
the documents listed above. Note that this list includes documented occurrence within the entire Bulletin 
118 boundary of the EMA, including the Santa Ynez River Area, which is managed by the SWRCB and 
therefore not under the purview of SGMA. Wildlife species were evaluated for potential groundwater 
dependence using the Critical Species Lookbook (Rohde et al., 2019). This potential groundwater 

 

25 Biological Opinion, U.S. Bureau of Reclamation Operation and Maintenance of the Cachuma Project on the Santa Ynez 
River in Santa Barbara County, California, issued September 11, 2000 (Biological Opinion) (NMFS, 2000). 
26 The full title of the document is Division of Water Rights Final Environmental Impact Report, Consideration of Modifications 
to the U.S. Bureau of Reclamation’s Water Right Permits 11308 and 11310 (Applications 11331 and 11332) to Protect 
Public Trust Values and Downstream Water Rights on the Santa Ynez River below Bradbury Dam (Cachuma Reservoir). State 
Clearinghouse #1999051051 (SWRCB, 2011). 
27 Available at https://ecos.fws.gov/ecp/report/table/critical-habitat.html. (Accessed July 26, 2021.) 

https://ecos.fws.gov/ecp/report/table/critical-habitat.html
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dependence rating is indicative of the species’ general documented reliance on groundwater and should not 
be considered a statement of specific groundwater reliance occurring within the potential GDEs of the EMA. 
As stated above, the presence of the potential GDEs will be verified during GSP implementation. 

No special-status plant species were identified within the EMA. 

The following sections describe three of the federally listed special-status species in greater detail. 

Table 3-14. Special-Status Species within the EMA, Including the Santa Ynez River Area (Bulletin 118 
Boundary) 

Common Name Scientific Name Status 
Potential 

Dependence 
on GW1 

Potential 
Location 

Arroyo Chub Gila orcutti State species of special 
concern Direct SYR, Up 

California Red-
Legged Frog Rana draytonii Federally listed (Threatened) Direct SYR, Up 

Coast Range Newt Taricha torosa State species of special 
concern Direct SYR, Up 

Southern California 
Coast Steelhead DPS 

Oncorhynchus 
mykiss 

Federally listed 
(Endangered) Direct SYR 

Southwestern Pond 
Turtle 

Actinemys 
marmorata pallida 

State species of special 
concern Direct SYR, Up 

Western Pond Turtle Emys marmorata State species of special 
concern Direct SYR, Up 

Least Bell's Vireo Vireo bellii pusillus State and federally listed 
(Endangered) Indirect3 SYR 

Silvery Legless Lizard Anniella pulchra  State species of special 
concern Indirect3 SYR, Up 

Two-Striped Garter 
Snake 

Thamnophis 
hammondii 

State species of special 
concern Indirect3 SYR, Up 

Vernal Pool Fairy 
Shrimp2 Branchinecta lynchi Federally listed (Threatened) Unknown Up 

Notes 
1 Potential reliance on groundwater (GW) is determined from the Critical Species Lookbook (Rohde et al., 2019) and is not an 
indication of specific GW reliance within the EMA. 
2 Although there have been no documented occurrences, USFWS has identified critical vernal pool fairy shrimp habitat within the 
EMA. 
3 This species relies on other groundwater dependent organism(s). 
DPS = distinct population segment 
GW = groundwater 
SYR = Santa Ynez River area 
Up = Santa Ynez Uplands area 



PUBLIC DRAFT | Section 3. Basin Setting 

GSI Water Solutions, Inc.  3-99 

3.2.6.2.1 Southern California Coast Steelhead DPS 

The Santa Ynez River below Bradbury Dam supports steelhead belonging to the Southern California Coast 
Distinct Population Segment (DPS) (Oncorhynchus mykiss), which is federally listed as endangered. Within 
this DPS, the population of steelhead have both been identified as Core 1 populations, which means the 
population has the following:  

 The highest priority for recovery actions 

 A known ability or potential to support viable populations 

 The capacity to respond to recovery actions (NMFS, 2012)  

One critical recovery action listed by the National Marine Fisheries Service (NMFS) includes the 
implementation of operating criteria to ensure surface flows allow for essential steelhead habitat functions 
(NMFS, 2012). Figures 3-40 and 3-41 show the documented steelhead spawning and rearing habitat within 
and adjacent to the EMA (SWRCB, 2011). The occurrence of steelhead within the EMA is entirely confined to 
the Santa Ynez River Area (see Figures 3-40 and 3-41), which is managed by the SWRCB and therefore not 
under the purview of SGMA. 

3.2.6.2.2 California Red-Legged Frog and Vernal Pool Fairy Shrimp 

Santa Ynez River tributaries that may support the California red-legged frog (Rana draytonii) include Alamo 
Pintado and Cachuma Creeks within the EMA (Figure 3-42) (SWRCB, 2011). In 2001, the USFWS designated 
critical habitat for this species, including the upper reaches of Cachuma Creek and Happy Canyon within the 
EMA and the eastern tip of the EMA (see Figure 3-42). There are no documented occurrences of vernal pool 
fairy shrimp (Branchinecta lynchi) within the EMA, however, the USFWS has designated critical habitat for 
this species throughout the Happy Canyon area within the EMA (see figure 3-42). 

3.2.6.3 Ecological Condition of Potential GDEs 

Once potential GDEs are mapped, TNC guidance recommends that the condition of each GDE unit be 
inventoried and documented by describing the species composition, habitat condition, and other relevant 
information reflected in Worksheet 2 of the guidance (Rohde et al., 2018). Then the ecological condition of 
the GDE unit should be characterized as having a high, moderate, or low ecological value based on the 
criteria provided in the TNC guidance. This additional characterization was not performed and will not be 
performed post-GSP. The focus of this GSP will be to preserve the existing Category A GDEs where identified, 
regardless of composition or condition. Further confirmation of the extent and types of plants and animals 
that live in the Category A potential GDE area and the extent to which they are supported by groundwater will 
be completed as discussed in the projects and management actions section of the GSP (see Section 6). 
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FIGURE 3-40
Steelhead Spawning Habitat
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FIGURE 3-41
Steelhead Rearing Habitat
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FIGURE 3-42
California Red-Legged Frog and
Vernal Pool Fairy Shrimp Habitat
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3.3 Water Budget [§354.18] 

  

A water budget is the key integrating aspect of the Basin Setting. For the EMA, the HCM (Section 3.1) and 
water budgets (this section) together form the basis for the numerical flow model to be used for 
quantitatively evaluating the management alternatives to be considered in this GSP.  

This section summarizes the estimated water budgets for the EMA, including information required by SGMA 
regulations and information that is important for developing an effective GSP that achieves groundwater 
sustainability. In accordance with SGMA regulations § 354.18, the GSP must include a water budget that 
provides an accounting and assessment of the annual volume of groundwater and surface water entering 
and leaving the Basin and include the historical, current, and projected hydrologic conditions, as well as the 
change in the annual volume of groundwater in storage. The regulations require that the water budget be 
reported in graphical and tabular formats.  

 

 §354.18 Water Budget.  

(a) Each Plan shall include a water budget for the basin that provides an accounting and assessment 
of the total annual volume of groundwater and surface water entering and leaving the basin, 
including historical, current and projected water budget conditions, and the change in the volume of 
water stored. Water budget information shall be reported in tabular and graphical form.  

(b) The water budget shall quantify the following, either through direct measurements or estimates 
based on data:  

(1) Total surface water entering and leaving a basin by water source type. 

(2) Inflow to the groundwater system by water source type, including subsurface groundwater inflow 
and infiltration of precipitation, applied water, and surface water systems, such as lakes, streams, 
rivers, canals, springs and conveyance systems. 

(3) Outflows from the groundwater system by water use sector, including evapotranspiration, 
groundwater extraction, groundwater discharge to surface water sources, and subsurface 
groundwater outflow. 

(4) The change in the annual volume of groundwater in storage between seasonal high conditions.  

(5) If overdraft conditions occur, as defined in Bulletin 118, the water budget shall include a 
quantification of overdraft over a period of years during which water year and water supply conditions 
approximate average conditions. 

(6) The water year type associated with the annual supply, demand, and change in groundwater 
stored. 
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3.3.1 Overview of Water Budget Development 

 

This section presents an overview of the data sources used for development of the water budget from a 
variety of publicly available data. As noted above, this water budget refers to the EMA portion of the Basin, 
as defined in Section 1.2 and depicted on Figure 1-1. This section presents a water budget as required by 
the regulations, which accounts for and assesses the annual volume of groundwater and surface water 
entering and leaving the EMA, including historical, current, and projected water budget conditions, each of 
which present both surface water and groundwater components.  

The estimated inflow and outflow components as well as the sustainable yield are presented following the 
water budget. The sustainable yield is not a fixed constant value but can fluctuate over time as the 
groundwater inflows and outflows change; thus, the calculated sustainable yield within the EMA can be 
estimated and likely modified during a future update of the GSP, depending on the representativeness of the 
long-term hydrologic conditions present at that time or availability of improved estimates of the water budget 
components.  

The water budget analysis is inextricably tied to the SGMA requirement to ensure the Basin is operated 
within its sustainable yield. Sustainable yield is defined in SGMA as “the maximum quantity of water, 
calculated over a base period representative of long-term conditions in the basin and including any 
temporary surplus that can be withdrawn annually from a groundwater supply without causing an 
undesirable result.” An undesirable result is one or more of the following effects caused by groundwater 
pumping occurring throughout the Basin: 

 §354.18 Water Budget.  

(d) The Agency shall utilize the following information provided, as available, by the Department 
pursuant to Section 353.2, or other data of comparable quality, to develop the water budget: 

(1) Historical water budget information for mean annual temperature, mean annual precipitation, 
water year type, and land use.  

(2) Current water budget information for temperature, water year type, evapotranspiration, and land 
use. 

(3) Projected water budget information for population, population growth, climate change, and sea 
level rise.  

(e) Each Plan shall rely on the best available information and best available science to quantify the 
water budget for the basin in order to provide an understanding of historical and projected hydrology, 
water demand, water supply, land use, population, climate change, sea level rise, groundwater and 
surface water interaction, and subsurface groundwater flow. If a numerical groundwater and surface 
water model is not used to quantify and evaluate the projected water budget conditions and the 
potential impacts to beneficial uses and users of groundwater, the Plan shall identify and describe an 
equally effective method, tool, or analytical model to evaluate projected water budget conditions.  

(f) The Department shall provide the California Central Valley Groundwater-Surface Water Simulation 
Model (C2VSIM) and the Integrated Water Flow Model (IWFM) for use by Agencies in developing the 
water budget. Each Agency may choose to use a different groundwater and surface water model, 
pursuant to Section 352.4. 
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 Chronic lowering of groundwater levels in the aquifer(s) 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 groundwater 
extractions and recharge are managed as necessary to ensure that reductions of groundwater levels or 
storage during a period of drought are offset by increases of groundwater levels or storage during other 
periods. 

 Significant and unreasonable reduction of groundwater in storage. 

 Significant and unreasonable degradation of water quality, including the migration of contaminant 
plumes that impair water supplies. 

 Seawater intrusion. 

 Significant and unreasonable land subsidence that substantially interferes with surface land uses. 

 Depletion of interconnected surface water that has significant and unreasonable adverse impacts on 
beneficial uses of surface water. 

 

Defining the sustainable yield of a groundwater basin based upon a water budget provides a starting point 
that may be adjusted by considering whether there are undesirable results associated with any of the six 
sustainability indicators described above. Consideration of the sustainability indicators for defining 
sustainable yield is presented in Section 5. 

Section 354.18 of the SGMA regulations requires development of a water budget that includes both 
groundwater and surface water components to provide an accounting of the total volume of water entering 
and leaving a basin. To satisfy the requirements of the regulations, a water budget was prepared for the EMA 
for each water budget period. A general schematic diagram of the hydrologic cycle, each component of which 
is included in the water budget, is presented on Figure 3-43. 

The Santa Ynez River and associated underflow within the Santa Ynez River Alluvium is included in the 
surface water system that is summarized in the budget, along with the surface water in the tributaries within 
the Santa Ynez Uplands and Santa Ynez mountains to the south. As surface water, the Santa Ynez River 
Alluvium is not considered a principal aquifer because the water within this geological unit is present within 
the defined bed and banks of the channel and thus is not considered groundwater in accordance with Water 
Code, § 10721(g). The surface water system is managed under the jurisdiction of SWRCB and is not within 
the purview of SGMA. The description of principal aquifers and the authority associated with managing the 
Santa Ynez River and associated underflow is discussed in Section 3.1. On the basis of this authority and the 
Water Code definitions, water both aboveground and belowground within the Santa Ynez River (SYRWCD’s 
Zone A portion of the EMA) is part of the surface water budget for the EMA. The extents of the Santa Ynez 
Uplands (groundwater area) and Santa Ynez River (surface water area) are shown on Figure 3-1.  

The surface water budget also includes estimates of the flow through the tributaries that drain the San 
Rafael Mountains and Santa Ynez Uplands to the north and Santa Ynez Mountains to the south (including 
Zaca Creek, Alamo Pintado Creek, Happy Canyon, Alisal Creek, Hilton Creek, Quiota Creek, San Lucas Creek, 
Santa Aqueda Creek, and Teqepis Creek). Flows from Cachuma Creek and Santa Cruz Creek are included in 
the numerical groundwater flow model, but are not included in the surface water budget, because 
implementation of the GSP will not affect groundwater use (for agricultural, domestic, municipal or 
environmental uses), nor groundwater and surface water conditions within these tributaries.  
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Figure 3-43. Hydrologic Cycle 
(Source: DWR, 2016a) 
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A few components of the water budget, such as streamflow at a gauging station or groundwater pumping 
from a metered well, can be measured directly. Other components of the water budget, such as recharge 
from precipitation or unmetered groundwater pumping, are estimated. The water budget is an inventory and 
accounting of total surface water and groundwater inflows (recharge) and outflows (discharge) from the 
EMA, including the following: 

Surface Water Inflows (Santa Ynez River): 

 Streamflow and subsurface inflow into the Santa Ynez River Alluvium from both the upstream Santa 
Ynez River and Santa Ynez Uplands tributaries 

 Runoff of precipitation into streams and rivers or diversion structures that enter the EMA from the 
surrounding watershed 

 Irrigation return flow to the Santa Ynez River Alluvium 

 Return flows from septic systems 

 Imported surface water (e.g., from the SWP) 

 

Surface Water Outflows (Santa Ynez River): 

 Streamflow exiting the EMA through the Santa Ynez River and Zaca Creek 

 Subsurface flow through the Santa Ynez River Alluvium into the downstream CMA 

 Pumping from river wells completed in the Santa Ynez River Alluvium 

 Phreatophyte ET 

 

Groundwater Inflows: 

 Recharge from precipitation 

 Percolation of tributary flows to groundwater 

 Subsurface groundwater inflow, including mountain front recharge 

 Irrigation return flow (water not consumed by crops/landscaping) 

 Percolation of treated wastewater 

 Septic tank return flows 

 Urban irrigation return flow (including water distribution system leakage) 

 

Groundwater Outflows: 

 Groundwater pumping 

 Phreatophyte ET 

 Subsurface groundwater outflows to adjoining groundwater system 

 Groundwater discharge to surface water 
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The difference between inflows to and outflows from the groundwater system in the Santa Ynez Uplands is 
equal to the change of groundwater in storage. 

The historical water budget period is water years 1982 through 2018. The current water budget period is 
water years 2011 through 2018. The projected water budget extends to 2072 (Figure 3-44).  

Figure 3-44. Historical, Current, and Projected Water Budget Periods 

In the GSP, the discussion of the historical water budget period refers to water years, which run between 
October 1 and September 30 of the following year. For example, the period between October 1, 2017, and 
September 30, 2018, constitutes water year 2018. 

The 37-year period between water years 1982 and 2018 (inclusive) has been selected for the historical 
water budget to comply with DWR regulatory requirements. This same period is used on all three GSPs 
prepared for the Basin, which require the following:  

“a quantitative assessment of the historical water budget (be prepared) starting with the most recently 
available information and extending back a minimum of 10 years, or as sufficient to calibrate and reduce the 
uncertainty of the tools and methods used to estimate and project future water budget information and 
future aquifer response to proposed sustainable groundwater management practices over the planning and 
implementation horizon.” 

The 37-year period selected for the historical water budget includes the most recently available information, 
two wet and two dry hydrologic cycles, recent changes in imported water supply availability, changes to water 
demand associated with cropping patterns, and associated land use. The selection of the historical period 
considered the availability of good-quality data for the principal water budget components, including 
streamflow, precipitation, and land use, which will be discussed individually later. For example, in the 
historical period (since the first land use survey of the EMA was available in 1985), the documented land 
uses changed significantly, with decreases in pastureland and coincident increases in other types of 
agricultural uses. 

The historical water budget period was chosen to define a specific period for which all of the elements of 
recharge and discharge to the EMA may be compared to other periods (current and projected). This historical 
period allows for the identification of long-term trends in basin supply and demand, water level trends, 
changes of groundwater in storage, and estimates of the annual components of inflow and outflow to the 
zone of saturation. This information is fundamental to development of the EMA numerical groundwater flow 
model (discussed in Appendix F). 

Further, the SGMA regulations require that the historical water budget provide a “quantitative evaluation of 
the availability or reliability of historical surface water supply deliveries” … based on the most recent 10 
years of surface water supply information (§354.18[c][2]).  
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A representative historical water budget period should do the following: 

 Be representative of long-term hydrologic conditions (precipitation and streamflow)

 Include wet, dry, and average (normal)28 years of precipitation

 Span a 20-to-30-year period (Mann, 1968)

 Have its start and end years preceded by comparatively similar rainfall quantities (DWR, 2002)

 Preferably start and end in a dry period (Mann, 1968), which minimizes water draining (in transit)
through the vadose zone

 Include recent cultural conditions (DWR, 2002)

Determination of an appropriate historical water budget period included consideration of data availability, 
surface water inflows, and the historical development of water supplies imported from outside of the Basin 
and the EMA.  

This historical water budget period selection also helps inform the projected water budget which utilizes “50 
years of historical precipitation, ET, and streamflow information as the baseline condition for estimating 
future hydrology” (SGMA regulations § 354.18(c)(3)). Notably, the selection of both the historical and current 
water budget periods are based on this requirement. The historical water budget period (base period) closely 
approximates long-term hydrologic conditions based on precipitation. While the historical water budget 
period selection may include consideration of streamflow, the flow in the Santa Ynez River upstream of the 
EMA is highly regulated by three upstream dams. Because of this, the consideration of streamflow in the 
Santa Ynez River is neither meaningful nor useful for the selection of the historical period. Therefore, 
precipitation data are used as the principal recharge component for the selection of the historical period. 

In addition to the consideration of precipitation and streamflow variability, the historical period selected 
must include high-quality, reliable data with regard to all of the principal components of the water budget. 
The historical period generally includes reliable data for most, but not all, of the water budget components. 
For components for which reliable data were not readily available, additional analysis was conducted to 
provide reliable estimates of the components. Many of these components were verified by numerical 
groundwater flow modeling (discussed in Appendix F).  

The historical period was determined based on review of long-term precipitation records from 12 
precipitation stations located in, and adjacent to, the EMA (discussed in Section 2). Of the 12 stations, eight 
were chosen for this analysis based on approximately representing the historical record (based on both 
geographic distribution and period of record). A map of these stations, with the exception of the upstream 
stations to the west, is presented as Figure 2-1. 

The four stations excluded from the analysis were either located too far from the EMA (i.e., Los Alamos) or 
had limited available data (i.e., Foxen Canyon, Midland School, and Happy Canyon). The eight precipitation 
stations used for the analysis are summarized in Table 3-15. 

28 Normal: average precipitation over a long period, sometimes 30 years 
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Table 3-15. Precipitation Stations Used for Historical Period Selection 

Note 
EMA = Eastern Management Area 
 

Graphs showing the cumulative departure from mean precipitation for the eight precipitation stations were 
created. The precipitation station with the longest period of record (more than 100 years) is the Los Alamos 
Fire Station, located 6 miles west of the EMA in the adjacent San Antonio Groundwater Basin. For the five 
precipitation stations within or immediately surrounding the EMA, precipitation averages approximately 18 to 
19 inches per year. These five stations each have at least 53 years of reliable precipitation data: Santa Ynez, 
Solvang, Buellton, Figueroa Mountain, and Cachuma. From these data, it was determined that the Santa 
Ynez Fire Station #32 data were most representative for the EMA.  

The precipitation data for the Santa Ynez Fire Station #32 gauge is presented as Figure 3-45. In the EMA, 
precipitation occurs primarily as rainfall. The average EMA precipitation, measured at the Santa Ynez Fire 
Station #32 is 15.7 inches for the period of record since 1951. The upper portion of the chart shows the 
annual precipitation. Climatic trends (historical wet-dry cycles) were identified using DWR guidance for 
defining water year type. These wet, variable, and dry periods determined from the precipitation data are 
presented on all hydrographs and water budget graphs in this GSP. The lower portion of the chart shows the 
climatic variability by showing the cumulative departure from the mean precipitation; upward trending 
portions (blue areas) represent wet periods of above-average rainfall, and downward trending portions (tan 
areas) represent drought periods of below-average rainfall.  

Station 
No. 

Station 
Name 

Beginning 
of Record Location Elevation 

(Feet) 

Period 
Average 
(Inches) 

218 Santa Ynez Fire  
Station #32 1951 Within EMA 600 15.7 

393 Solvang PW Water 1965 Within EMA 485 18.3 
233 Buellton Fire Station 1955 Surrounding 360 17.2 
421 Figueroa Mountain 1961 Surrounding 3,200 21.3 
332 Cachuma 1953 Adjacent to EMA 800 19.7 

204 Los Alamos Fire Station 1910 San Antonio 
Groundwater Basin 580 15.3 

230 Gibraltar Reservoir 1920 Upstream 1,500 26.2 
232 Jameson Dam 1926 Upstream 2,230 28.7 
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Figure 3-45. Precipitation and Climatic Periods, Santa Ynez Fire Station #32 
 

Highly variable precipitation patterns —multi-year cycles of drought punctuated by shorter, intense wet 
periods—are common to the area. EMA climate variability is evident on Figure 3-45 and Table 3-16. 

Table 3-16. Historical Hydrologic Conditions - Water Year Type 

Period 
(Water Years) 

Hydrologic 
Condition 

Duration 
(No. of 
Years) 

Precipitation 
Deviation  
(Inches) 

Deviation Rate 
(Inches per year) 

1951 to 1977 Drought 27 - 40 - 1.5 
1978 to 1983 Wet 6  + 44 + 7.3 
1984 to 1991 Drought 8 - 33 - 4.1 
1992 to 1998 Wet 7 + 48 + 6.8 
1999 to 2011 Variable 13 +20  + 1.6 
2012 to 2018  

(onward through 2021) 
Drought 7 - 36 - 5.1 
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Notable aspects of these periods include the following:  

 A long, moderate drought occurred between the beginning of the period of record in water year 1951 
and lasted through 1977. During this 27-year drought, the annual precipitation deviated below the long-
term average by a modest 1.5 inches per year. 

 Between 1978 and 1983, a short but intense wet period occurred, during which the average 
precipitation was 7.3 inches above the long-term average. 

 After the intense wet period, a 6-year drought (1992 to 1998) and a 6-year wet periods (1992 to 1998). 
The wettest month on record occurred during this wet period occurred in February of 1998, when a total 
of 16.2 inches of rain fell. That year (1998) was the wettest on record with more than 36 inches of rain. 

 The current drought started in water year 2012 and remains the most severe drought during this period 
with an average rainfall deficit of 5.1 inches per year, compared to the long-term average. The period 
included a single wet year in 2017 (and another in 2019, not shown on the table). The two prior 
droughts had similar total deviation from the long-term average. The current drought is continuing 
beyond the years shown on the Table 3-2 into water year 2021, extending the current drought to 10 
years (water years 2012 through 2021 inclusive). 

Based on review of precipitation data, the initial year for a suitable historical period could be 1976, 1978, 
1981, or 1982, all of which start in a dry year preceded by at least one dry year. The ending year of 2018 is 
a dry year in an overall dry period. The period between 1982 and 2018 (inclusive) is the most balanced 
period and representative of the long-term period of record. In consideration of the availability of good-
quality data, especially reported groundwater pumping data, the period between 1982 and 2018 (inclusive) 
will be used for the EMA numerical groundwater flow modeling and for the historical water budget analysis. 
The historical water budget information is presented in Section 3.3.3. 

The current water budget period was selected to be between 2011 and 2018. This period represents a very 
dry period overall, which—although not as hydrologically balanced as the historical period—is considered 
representative of the current drought conditions. Precipitation at the Santa Ynez Fire Station #32 during this 
period averaged 12.5 inches, which is just 79 percent of the historical period. The current water budget 
information is presented in Section 3.3.4. 

The projected water budget, for the 55-year period between 2018 and 2072, extends 50 years past the 
2022 submittal of this GSP. The projected water budget information is presented in Section 3.3.5. 

3.3.2 Water Budget Data Sources 
The historical and current water budget analysis was developed in a tabular accounting by water year using 
various publicly available data sets. The projected water budget analysis was developed in part using the 
EMA numerical groundwater flow model, described further below. The groundwater inflow and outflow 
components of the water budget pertain to the principal aquifers, the Paso Robles Formation and the 
Careaga Sand, which are located within the Santa Ynez Uplands portion of the EMA. The surface water inflow 
and outflow components of the water budget generally refer to the SWRCB-regulated Santa Ynez River 
(aboveground and underflow within the Santa Ynez River Alluvium) and the surface flow from the tributaries 
in the Santa Ynez Uplands to the Santa Ynez River. 

Table 3-17 provides a summary of the data sources used for developing the historical and current water 
budget analyses and a description of each data set’s qualitative data rating. Each of these data sets is 
described in further detail in the following sections. 

A qualitative discussion of the estimated level of uncertainty associated with each data source is described 
in the table below and for each water budget term. This discussion focuses on the level of uncertainty and 
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the authors’ confidence in the data, as well as the assumptions and interpretations of the information used 
to develop the water budgets. The level of uncertainty can significantly affect the GSA’s ability sustainably 
manage the EMA. The data associated with the EMA is adequate to estimate the surface and groundwater 
inflow and outflow components of the water budget. The qualitative data rankings presented in Table 3-17 
acknowledge that the directly measured data —which includes gauged streamflow (surface water), 
groundwater pumpage, precipitation and groundwater levels (groundwater)— is of the highest quality. 
Generally, the surface water flow volumes and metered pumpage in the Santa Ynez Uplands (groundwater) 
and Santa Ynez River Area (surface water) are of the highest quality and lowest uncertainty.  

The calculated and modeled values are generally of medium quality. Data derived from other sources—
including water duty factors for irrigated crops for the estimation of agricultural pumping and related 
irrigation return flow—are less certain and therefore of medium/low quality (with the highest uncertainty).  

These are the best-available data available for the EMA and are similar to the quality and sources of data 
available in similar groundwater basins throughout the state. Importantly, these data and the resulting water 
budgets summarized in this section support the sustainable management of the groundwater resource. As 
discussed in this section and later in Section 6 (Projects and Management Actions), the quality of many of 
these data will improve during GSP implementation, which will enable adaptive and sustainable groundwater 
management. Moreover, the sustainable management criteria (Section 5) are based largely on groundwater 
elevation measurements, which are data of high quality and low uncertainty. 

Any significant uncertainty in the data could limit the GSA’s ability to effectively develop sustainable 
management criteria, select appropriate projects and management actions, and determine whether the 
Basin is being sustainably managed. These uncertainties are discussed within each water budget data 
source section and later within the subsequent sections. Data with significant uncertainty that may have an 
impact on management of the EMA are identified and will be addressed as part of the management actions 
associated with this GSP. 
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Table 3-17. Water Budget Data Sources 

Water Budget 
Component Data Source(s) Comment(s) Qualitative Data Rating1 

Surface Water Inflow Components 

Bradbury Dam 
Releases U.S. Bureau of Reclamation Data provided by Stetson Engineers Metered - High 

Cachuma Project U.S. Bureau of Reclamation Data provided by SYRWCD, ID No.1 Metered - High 

Native Streamflow USGS BCM runoff, gauge data BCM calibrated  
to existing data  Calibrated Model - Medium 

Imported: State Water 
Project Central Coast Water Authority Data provided by SYRWCD, ID No. 1 Metered - High 

Groundwater Inflow Components 

Deep Percolation of 
Precipitation USGS BCM Recharge BCM calibrated to Basin weather 

station data  Calibrated Model - Medium 

Tributary Percolation Santa Ynez RiverWare Model, 
USGS BCM 

Collaborative modeling efforts: 
Stetson Engineers and GSI Water 

Solutions, Inc. 
Calibrated Model – Medium/Low  

Subsurface 
Groundwater Inflow: 

Mountain Front 
Recharge 

USGS BCM Recharge 
BCM calibrated to Basin 

precipitation and streamflow station 
data 

Calibrated Model – Medium 

Irrigation Return Flows Land use surveys,  
SYRWCD crop-specific  

water duty factors,  
self-reported pumping data 

Methods described in text Estimated – Medium/Low 

Percolation of Treated 
Wastewater 

Chumash Casino Resort WWTP 
Operations Manager 

Verbal, described in text Estimated – Medium/Low 

Percolation from Septic 
Systems (includes 
urban return flow) 

RWQCB data set, census data Methods described in text Estimated – Medium 

Surface Water Outflow Components 

Santa Ynez River 
Outflow 

U.S. Bureau of Reclamation, 
USGS BCM runoff, gauge data 

Methods described in text Gauged and Estimated – 
High/Medium 

Pumping from River 
Wells2 

City of Solvang,  
ID No. 1, SYRWCD self-reported 

pumping data 

Methods described in text City of Solvang: High,  
SYRWCD, ID No. 1: High,  
Self-reported SYRWCD: 

Medium/Low 

Groundwater Outflow Components 

Agricultural Irrigation 
Pumping 

Land use surveys, SYRWCD 
crop-specific water duty 

factors, self-reported pumping 
data 

Methods described in text Estimated – Medium/Low 

Municipal Pumping2 City of Solvang,  
ID No. 1, SYRWCD self-reported 

pumping data 

Methods described in text City of Solvang: High, SYRWCD, ID 
No. 1: High, self-reported: 

Medium/Low 
Rural Domestic 

Pumping (outside 
SYRWCD) 

RWQCB data set, census data Methods described in text Estimated - Low 

Small Public Water 
Systems Pumping 
(outside SYRWCD) 

DRINC, census data Methods described in text Estimated – Medium/Low 

Phreatophyte ET LandFire Methods described in text Estimated – Medium 
Subsurface Outflow Darcian Flux Calculations, 

Numerical Groundwater  
Flow Model 

Methods described in text Estimated - Low 

Notes 
1 Higher quality data represent lower uncertainty. 
2 Includes all self-reported domestic pumping that occurs within the SYRWCD area. 
The quality of other data sources central to compliance with sustainable management criteria (Section 5) is not shown on this table. These data include groundwater water elevation 
and ground surface elevation measurements, which are of high quality and low uncertainty. 
BCM = Basin Characterization Model 
DRINC = Drinking Water Information Clearinghouse 
ET = evapotranspiration 
GSI = GSI Water Solutions, Inc. 
RWQCB = Regional Water Quality Control Board 
 

Stetson = Stetson Engineers 
SYRWCD = Santa Ynez River Water Conservation District 
SYRWCD, ID No.1 = Santa Ynez River Water Conservation 
District, Improvement District No. 1 
USGS = U.S. Geological Survey 
WWTP = wastewater treatment plant 
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3.3.2.1 Surface Water Inflow Components 

Surface water inflows to the EMA include runoff in the Santa Ynez River main stem that is attributable to 
precipitation, releases from the Lake Cachuma, and rainfall runoff in various tributaries to the Santa Ynez 
River within the EMA. Surface water inflows also include water imported into the EMA as part of the SWP.  

The individual components of surface water inflows are described below. 

3.3.2.1.1 Bradbury Dam Releases 

Downstream releases and spillway flows from Lake Cachuma are controlled and monitored by USBR at 
Bradbury Dam (the dam). Flows in the Santa Ynez River below the dam are a combination of volumes 
released through the Bradbury Dam outlet works, the Hilton Creek Watering System, and occasional 
releases over the dam spillway. Except for releases over the spillway, releases from Lake Cachuma are 
governed by both a State Water Rights Order 2019-0148 and the 2000 NMFS Biological Opinion to support 
fish migration, spawning, and habitat maintenance in the Lower Santa Ynez River. These releases satisfy 
downstream water rights, replenish the Santa Ynez River alluvium, and ensure protection of public trust 
resources downstream of Bradbury Dam. The USBR monthly release and spillway flow data for Bradbury 
Dam were provided by Stetson Engineers for water years 1982 through 2018. These data were used as 
provided for EMA surface water inflows. 

The uncertainty associated with the data from Bradbury Dam releases provided by the USBR is considered 
low and does not limit the GSA’s ability to sustainably manage the Santa Ynez Uplands groundwater within 
the EMA. 

3.3.2.1.2 Native Streamflow 

Native streamflow in the Santa Ynez River main stem and in tributary creeks to the Santa Ynez River 
downstream of Bradbury Dam (see Table 3-18) were estimated using a combination of the USGS Basin 
Characterization Model (BCM) for California (Flint and Flint, 2017), runoff data, and stream gauge data (as 
available). The BCM data are provided statewide on a 270 by 270-meter grid. As a quality assurance check 
on the BCM data, the gridded BCM monthly precipitation data were compared to the monthly precipitation 
reported at weather stations across the entire Santa Ynez River Basin. On average, over the 37-year period 
of record, from October 1981 through September 2018, the BCM precipitation across all of these stations 
was 1.4 percent higher than the weather station reported values. For month-to-month comparisons, 
however, weather stations reported more discrepancies between the BCM values for individual locations. A 
correction was applied to the BCM values for each monthly time step such that the adjusted BCM data 
exactly matched all recorded weather station monthly precipitation values. These monthly adjustments were 
also applied to the BCM-generated runoff and recharge data sets. These adjusted BCM runoff and recharge 
data sets were then compared to tributary stream flow gauge data, where available, and calibrated to fit the 
gauge data.29 

The native streamflow in tributary creeks where they enter the Basin were determined using the adjusted 
and calibrated BCM recharge and runoff data sets summed over the contributing watershed areas outside 
the Basin. The BCM data were initially adjusted to match existing data and then calibrated using the 
numerical groundwater flow model as discussed in greater detail in the model documentation included in 
Appendix F.  

 

29 The BCM runoff data were calibrated to match stream gauge data (where available) by routing excess or deficit volumes 
to/from recharge (discussed further in Section 3.3.2.2 as Streamflow Percolation, Mountain Block Recharge, and/or Deep 
Percolation of Precipitation).  
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The Santa Ynez River is accurately gauged and highly regulated. Therefore, the level of uncertainty of these 
data is low. The flow from the tributary creeks, however, is ungauged and estimated based on BCM and 
Santa Ynez River Hydrologic Model (SYRHM) data outputs. The tributaries to the Santa Ynez River within the 
EMA are listed in Table 3-18. The uncertainty of these data is considered moderate, because large scale 
regional models (the USBR BCM) and a calibrated model for the EMA (SYRHM) are being used to estimate 
these water budget terms. The uncertainty associated with estimated tributary flow will not limit the GSA’s 
ability to manage the Santa Ynez Uplands groundwater system because these water budget terms for 
tributary inflow are small relative to other water budget terms. Likewise, projects and management actions 
will be developed to avoid significant and unreasonable depletion of interconnected surface water, will be 
developed to avoid impacts to GDEs in two of the tributaries that have been determined to be 
interconnected with groundwater present in the principal aquifers (refer to Section 5).  

Table 3-18. Tributary Creeks to the Santa Ynez River Downstream of Bradbury Dam 

Creek Name Contributing Watershed Area 

Santa Agueda Creek San Rafael Mountains (north from Santa Ynez Uplands) 
Zanja de Cota Creek San Rafael Mountains (north from Santa Ynez Uplands) 
Alamo Pintado Creek San Rafael Mountains (north from Santa Ynez Uplands) 

Zaca Creek San Rafael Mountains (north from Santa Ynez Uplands) 
Hilton Creek Santa Ynez Mountains (south) 

San Lucas Creek Santa Ynez Mountains (south) 
Calabazal Creek Santa Ynez Mountains (south) 

Alisal Creek Santa Ynez Mountains (south) 
Note  
Santa Cruz and Cachuma Creeks flow though the Santa Ynez Uplands directly into Lake Cachuma. The flow in tributaries discharging 
to Lake Cachuma are included in the numerical groundwater flow model but are not included in the surface water budget because 
these flows will not affect groundwater conditions or use (for agricultural, domestic, municipal, or environmental uses) within the 
Basin.  
 

3.3.2.1.3 Cachuma Project / Imported State Water Project Supplies 

As described in Section 3.3.2.1.5, ID No. 1 receives a portion of its water supply through the USBR Cachuma 
Project. Prior to 1997, Cachuma Project water was delivered directly to ID No. 1 via pipeline. Since 1997, 
when the Coastal Branch of the SWP came online, ID No. 1 has received its Cachuma Project water through 
the 1993 Santa Ynez River/State Water Project Exchange Agreement (Exchange Agreement) with the South 
Coast Cachuma Project Member Units, whereby the South Coast Members take ID No.1’s portion of 
Cachuma water and ID No. 1 takes an equivalent amount of SWP water at the ID No. 1 turnout. As a member 
agency of CCWA, ID No. 1 imports additional SWP water through its contractual entitlement to SWP Table A 
supplies, a portion of which ID No. 1 has contractually allocated to the City of Solvang. USBR monthly 
Cachuma Project water delivery data were provided by ID No. 1 for the water year 1981 to 1997 period. 
CCWA monthly SWP water delivery data (for both ID No. 1 Exchange Agreement deliveries and Table A 
deliveries to ID No. 1 and City of Solvang) were provided by ID No. 1 for the period from 1997 to present.  

The level of uncertainty of these data is low because they are measured values and thus, do not limit the 
GSA’s ability to sustainably manage the Santa Ynez Uplands groundwater within the EMA. 
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3.3.2.1.4 Subsurface Inflow: Mountain Front Recharge to Surface Water 

The southern portion of the EMA along the Santa Ynez River is bounded by the Santa Ynez Mountains (Figure 
2-2). Water enters the Basin around the edges of the EMA where water-bearing deposits abut the Monterey
Formation and underlying bedrock on the mountain slopes. This component of inflow is called mountain
front recharge. This recharge component occurs both from the north via the San Rafael Mountains, which
contribute groundwater recharge to the Santa Ynez Uplands, and from the south via the Santa Ynez
Mountains, which contribute recharge to the Santa Ynez River both above and belowground. Mountain front
recharge from the Santa Ynez Mountains, which flows directly into the tributary streams (surface water) and
ultimately into the Santa Ynez River Alluvium (considered to be surface water) was calculated using the
adjusted and calibrated BCM model, as described in Section 3.3.2.1.2.

The uncertainty of these data is considered moderate because large-scale regional models are being used to 
estimate this water budget term. The authors do not have other reliable methods for estimating this term 
and are applying best available science. However, the authors have attempted to constrain this term through 
the calibration process for the numerical groundwater flow model. The authors do not believe that 
uncertainty associated with estimates of mountain front recharge limit the GSA’s ability to manage the Santa 
Ynez Uplands groundwater system, because the overall water budget is consistent with the calibrated 
numerical groundwater flow model. Refer to the model documentation in Appendix F and Section 3.2.  

3.3.2.1.5 Imported Water: State Water Project 

As noted above, monthly volumes of imported SWP water were provided by ID No. 1 from September 1997 
through to the present. These volumes include imported SWP water received by ID No. 1 in exchange for 
Cachuma Project water. Prior to 1997, no water was imported into the Basin. The SWP data are measured 
values with low uncertainty and the data do not limit the GSA’s ability to sustainably manage the Santa Ynez 
Uplands groundwater within the EMA. 

3.3.2.2 Groundwater Inflow Components 

The data sources used for inflows to the groundwater system of the Santa Ynez Uplands are described 
below. Note that the groundwater system includes only the aquifers in the Santa Ynez Uplands portion of the 
EMA and specifically excludes all water in the Santa Ynez River Alluvium, which is managed as surface water 
under the jurisdiction of the SWRCB (refer to Section 3.1.1.1 for additional discussion of these conclusions).  

3.3.2.2.1 Deep Percolation of Precipitation 

Precipitation falling on the land surface of the EMA represents the principal source of inflows to the 
groundwater in the Santa Ynez Uplands. Precipitation varies spatially and exhibits a strong seasonal 
variability (GSI, 2020). The precipitation that falls on the ground surface within contributing watersheds to 
the Basin either runs off into stream channels that eventually discharge to the Santa Ynez River or infiltrates 
into the soil zone.  

Recharge to groundwater from deep percolation of precipitation was determined using the USGS BCM 
gridded recharge data set. As described in Section 3.3.2.1.2, the BCM recharge data set has been adjusted, 
based on comparison to monthly precipitation records at weather stations, across the entire Basin. The 
adjusted BCM recharge data set was then further adjusted in conjunction with comparisons to tributary 
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streamflow gauge data as described in Section 3.3.2.1.2. As a result of these adjustments30 in the water 
budget, approximately 14 percent of the BCM recharge volume (not the total precipitation volume) was 
routed to streamflow and the remaining 86 percent was input as deep percolation of precipitation. That is, of 
the volume of precipitation that initially infiltrates, 86 percent percolates deeply to groundwater, while the 
small remainder of 14 percent flows laterally and subsequently discharges to nearest stream channel as 
base flow.31  

The level of uncertainty of these data is considered moderate. These data are based on calibrated analytical 
methods and the calibrated numerical groundwater flow model and are within the range of values commonly 
applied in similar geologic settings. Further discussion of the numerical groundwater flow model, specifically 
with regard to its calibration, is included in the model documentation included in Appendix F. 

3.3.2.2.2 Tributary Percolation 

Tributary percolation, the deep percolation of surface water to groundwater through the tributary 
streambeds, was estimated using the adjusted BCM model. Portions of the adjusted BCM runoff and 
recharge data sets routed to tributary streamflow percolation were determined in conjunction with 
comparisons to tributary streamflow gauge data, as described in Section 3.3.2.1.2. The level of uncertainty 
of these data is moderate. These data are based on a calibrated analytical methods and calibrated 
numerical groundwater flow model and are within the range of values commonly applied to similar geologic 
settings.  

3.3.2.2.3 Subsurface Inflow: Mountain Front Recharge 

The EMA is surrounded by the San Rafael Mountains to the north and east, as shown on Figure 2-2. 
Groundwater enters around the edges of the EMA where water-bearing deposits abut the Monterey 
Formation and underlying bedrock on the mountain slopes; this groundwater inflow is called mountain front 
recharge. 

Mountain front recharge was calculated as the sum of the adjusted and calibrated BCM recharge data set 
over the contributing watershed areas outside the EMA minus the portion routed to native streamflow and 
the Santa Ynez River Alluvium. The calculation is further described in Section 3.3.2.1.2. 

The uncertainty of these data is considered moderate because large-scale regional models are being used to 
estimate this water budget term. The authors do not have other reliable methods for estimating this term 
and are applying best available science and have attempted to constrain this term through the groundwater 
model calibration process. The authors do not believe that uncertainty associated with estimates of 
mountain front recharge limits the GSA’s ability to manage the Santa Ynez Uplands groundwater system, 
because the overall water budget is consistent with the calibrated numerical groundwater flow model. Refer 
to the model documentation in Appendix F and Section 3.2.  

3.3.2.2.4 Irrigation Return Flows  

Irrigation return flow is the water applied to crops in excess of crop ET demand, which percolates below the 
root zone and back to groundwater. The proportion of applied water that is utilized to satisfy crop ET demand 
is equivalent to the irrigation efficiency, expressed as a percentage. The remaining percentage of applied 

 

30 The adjustments to the BCM data were conducted in conjunction with consultants who are preparing the GSPs for the CMA 
and WMA within the Basin. Adjustments similar to those made for the EMA were made for the CMA and WMA, based on the 
same data. Similar adjustments were also made for the adjacent San Antonio Groundwater Basin. Furthermore, these 
adjustments were verified by the numerical groundwater flow model created for the EMA. 
31 These percentages pertain to the historical period (water years 1982 through 2018).  
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water is equivalent to the irrigation return flow. Return flows can re-enter the hydrologic system as deep 
drainage and recharge to groundwater, or as water that leaves the cropped field as surface flow tail water 
and discharges to a nearby stream. It is assumed that most of the irrigation return flow percolates to 
groundwater within the EMA. For irrigated agriculture in the EMA, an irrigation efficiency of 80 percent is 
assumed for all crops except vineyards, which are generally irrigated using a drip system at an efficiency of 
90 percent.32 The urban (residential and commercial) landscape irrigation efficiency is assumed to be 70 
percent,33 which results in return flow recharge to the groundwater system. These irrigation return flow 
proportions were estimated using a consistent method for all three management areas in the Basin. The 
assumed values are based on published values and information from representatives from the CMA, WMA, 
and the adjacent San Antonio Groundwater Basin GSAs. Irrigation return flow volumes have been calculated 
using the previously stated efficiencies multiplied by the calculated annual volumes of irrigation water 
applied to each crop type (based on land use surveys within the EMA in 1985, 1996, 2014, 2016, and 
2018), assigned crop-specific water duty factors, and self-reported irrigation pumping data. These applied 
water volumes are discussed further in Section 3.3.2.4. 

A portion of the water that ID No. 1 serves its customers is used for agricultural irrigation, which is derived in 
part from imported sources (SWP Table A, Exchange Agreement, and Cachuma). Water from imported and 
native surface water sources is commingled with other sources of water within ID No. 1's distribution system 
and used throughout ID No. 1's service area for agricultural, municipal, domestic, commercial, and industrial 
uses. As noted above, ID No. 1 also produces surface water (underflow) from the Santa Ynez River main 
stem pursuant to licenses issued by the SWRCB. Those waters are applied for domestic, agricultural, 
commercial, and institutional uses in portions of the Santa Ynez Uplands groundwater system. 

For agricultural uses, ID No. 1 delivered an estimated 1,364 AFY from imported sources (SWP Table A, 
Exchange Agreement, and Cachuma Project) and another 620 AFY of surface water produced from river 
wells located within the Santa Ynez River main stem during the historical period. In total, 1,984 AFY was 
derived from these sources and used for irrigation in both the Santa Ynez Uplands and the Santa Ynez River 
Alluvium. The proportion of the return flow within the Santa Ynez Uplands was based on an analysis of 
irrigated acreage of agricultural areas within ID No. 1’s service area and within the Santa Ynez River Alluvium 
(Zone A) area (Figure 2-4) (Stetson, 2021). Of this applied irrigation water derived from imported and surface 
water sources, a total of 317 AFY (16 percent)34 returned to the ground; 287 AFY of which returned to the 
upland groundwater system, and 30 AFY of which returned to the Santa Ynez River (Zone A). 

These groundwater recharge components were estimated based on published values for irrigation efficiency, 
which were used throughout both the entire Basin and adjacent basins. Therefore, the level of uncertainty of 
these data is relatively low. The variability and magnitude of this recharge component are included in the 
calibrated numerical groundwater flow model provided in Appendix F, using best available science and 
industry-standard methods. 

 

32 Irrigation efficiencies in vineyards have increased from 70 percent in the 1970s to 80 percent in the 1980s and to 90 
percent more recently, based on Tetra Tech, 2010, and DWR, 1994, and personal conversations with local irrigators including 
Kevin Merrill and Kris Beal. 
33 Irrigation return flows estimated based in part on data provided in Tetra Tech, 2010 Assessment of Groundwater 
Availability on the Santa Ynez Chumash Reservation and DWR 1994, California Water Plan Update.  
34 Based on weighted average irrigation efficiency.  
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3.3.2.2.5 Percolation of Treated Wastewater 

There are two WWTPs in the EMA: a small treatment plant for the Chumash Casino Resort (Casino) owned by 
the Santa Ynez Band of Chumash Indians (Tribe) and a larger municipal treatment plant that serves the City 
of Solvang. 

Discharge of treated wastewater from the Casino was estimated based on verbal communication with 
Casino WWTP operator Kevin McKennon, as well as details of plant operation specified in the Assessment of 
Groundwater Availability on the Santa Ynez Chumash Reservation report (Tetra Tech, 2010). Prior to 2003, 
all Casino wastewater was transmitted to the Solvang WWTP. Beginning in 2003, upon completion of the 
Chumash WWTP for the Casino, between 40 AFY and 120 AFY of effluent have been discharged from the 
Casino WWTP into Zanja de Cota Creek. This discharge subsequently flows into the Santa Ynez River 
underflow. There has been a trend of increasing wastewater reuse by the Casino, causing a reduction in 
discharge to the creek over time. The Santa Ynez Community Services District maintains the Chumash 
wastewater treatment and collection system. 

The residences and businesses in the City of Solvang and much of the eastern portion of the town of Santa 
Ynez, west of Highway 154, are connected to sewer service. Wastewater flows from these properties are 
collected by the Santa Ynez Community Services District and are transmitted to the Solvang WWTP and 
subsequently discharged to the percolation ponds located adjacent to Santa Ynez River downstream of the 
western EMA border near the Santa Ynez River. These WWTP discharges occur within the CMA and do not 
contribute to the EMA water budget. 

This groundwater recharge component of this flow term was estimated using a range of industry accepted 
values for soils in this region. The volume of flow is relatively small; therefore, uncertainties in this estimate 
do not appreciably affect the overall water budget.  

3.3.2.2.6 Percolation from Septic Systems 

Outside of the sewer service areas in the EMA, domestic, commercial, and institutional wastewater is 
discharged to on-site wastewater treatment systems (OWTSs, formerly referred to as septic tank – leach field 
systems). Return flows from these OWTS provide recharge to the groundwater in the Santa Ynez Uplands. 
The locations and distribution of these OWTS were estimated by using aerial photography to identify 
residences not served by a sewer system and then comparing OWTS data to data provided by Heal the 
Ocean (HTO, 2019). Within the EMA, the total number of OWTS in 2018 was multiplied by an estimated 
return flow rate of 0.11 AFY per unit (Tetra Tech, 2010). This was then scaled through time using a 
compilation of census data for nearby communities. 

The water used within the service areas of ID No. 1 and the City of Solvang are derived in part from native 
and imported surface water sources (Sections 3.3.2.1.2 and 3.3.2.1.5) and from groundwater pumped from 
upland wells completed in the Paso Robles Formation and Careaga Sand. Water for ID No. 1 from imported 
and native surface water sources is commingled with Santa Ynez Uplands groundwater within its distribution 
system and used throughout the ID No. 1’s service area for agricultural, potable domestic, commercial, and 
institutional uses. On average, ID No. 1 delivered a total of 2,587 AFY for non-agricultural uses, of which 
1,117 AFY of water was delivered from imported sources (SWP Table A, Exchange Agreement, and Cachuma 
Project), and another 539 AFY of which was from surface water sources. The remainder of 931 AFY of water 
was delivered from groundwater pumped from the Santa Ynez Uplands groundwater sources.  
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A portion of the water from these sources (60 to 65 percent on average) is used for exterior landscaping on 
domestic parcels and a portion (35 to 40 percent) is used for indoor use.35 Where the indoor water use is 
not located within an area with sewer service, the indoor water is delivered to septic systems, the vast 
majority of which ultimately percolates to groundwater. Assuming a wastewater generation rate of 0.4 AFY 
per dwelling unit, a total 900 AFY of septic system percolation flows returned to the groundwater basin on 
average during the historical period.  

These groundwater recharge components were estimated based primarily on published values for municipal 
water and wastewater deliveries, estimated return flow rates, and indoor and outdoor water use proportions. 
The level of uncertainty of these data is considered moderate because the values are estimated from 
published literature and not measured; however, this component of the water budget is relatively small 
compared to the rest of the area and so will not have a significant effect on the GSA’s ability to manage the 
EMA.  

3.3.2.3 Surface Water Outflow Components 

The data sources used for surface water outflows are described below.  

3.3.2.3.1 Santa Ynez River Outflow 

Santa Ynez River surface water outflows were quantified based on gauged flow as measured near the City of 
Solvang and from Zaca Creek from a gauge near the intersection of Highways 154 and 101. The location of 
the streamflow gauges is shown on Figure 2-11.  

The Santa Ynez River is accurately gauged and, therefore, the level of uncertainty of this data is low.  

3.3.2.3.2 Subsurface Outflow 

Subsurface outflow from the Santa Ynez River is accounted for in the water budget as surface water 
outflows. This outflow occurs at the downstream end of the EMA along the border with the CMA. The 
magnitude of this flow has been calculated using Darcy’s law with estimated values for hydraulic 
conductivity, the average hydraulic gradient, and the outflow plane cross-sectional area (based on saturated 
thickness estimates). This estimate was made in coordination with Stetson Engineers for the downstream 
CMA, which accounts for this same volume of outflow from the EMA as inflow into the CMA. Furthermore, 
these flow volumes have been verified by the numerical groundwater models being created separately for 
the CMA and EMA. 

The quantity of subsurface outflow through Santa Ynez River Alluvium was estimated using industry standard 
methods and a calibrated surface water model prepared by Stetson Engineers. The level of uncertainty of 
this data is considered low.  

3.3.2.3.3 Pumping Extractions 

Pumping extractions occur from the Santa Ynez River Alluvium for municipal, domestic, industrial, and 
agricultural uses, including water used for urban landscape irrigation. Pumping data from this area of the 
EMA are provided by the City of Solvang, ID No. 1, and from SYRWCD as “self-reported” pumping data from 
well owners within SYRWCD. These data from ID No. 1 and the other self-reported pumping records 
aggregate uses together into three categories: (1) agricultural; (2) “other” water, which includes municipal, 
industrial, small public water systems, and domestic use; and (3) “special” irrigation water, which refers to 
urban landscape and golf course irrigation. These pumping volumes have been compiled on a water year 

 

35 1992 Water Resources Management Plan for the Santa Ynez River Water Conservation District (Stetson). 
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basis and are reported annually on a July-through-June fiscal year basis in SYRWCD’s annual reports, which 
have been prepared for 42 years. These data include all of the agricultural and non-agricultural groundwater 
pumping that occurs within the SYRWCD. ID No. 1 and the City of Solvang produce surface water from the 
underflow of the Santa Ynez River main stem pursuant to a pending permit (City of Solvang) and licenses (ID 
No. 1) issued by the SWRCB.  

Pumping volumes provided by the City of Solvang and ID No. 1 are from metered pumping and are 
considered highly reliable. Likewise, some of the self-reported pumping data provided by SYRWCD annual 
reports are also from metered pumping records. These data sets have low uncertainty. A large portion of the 
self-reported SYRWCD pumping data outside of the municipal providers is estimated from self-reported 
records utilizing crop-specific water duty factors provided by SYRWCD for its water use estimates and annual 
reports. Pumping estimates based on self-reported records are of medium quality with moderate uncertainty, 
due to the uncertainty of standardized crop water duty factors and reliability of self-reporting. 

3.3.2.3.4 Phreatophyte ET  

Phreatophyte ET, also referred to as riparian ET, was calculated using the LandFire Existing Vegetation Type 
(EVT) spatial data set36 to determine acreages of riparian vegetation types occurring within the Santa Ynez 
River Alluvium portion of the EMA between the base of Bradbury Dam, through the EMA to the shared border 
with the CMA near the City of Solvang. The LandFire EVT data set was constrained to the lateral extent of 
SYRWCD’s Zone A to avoid including acreage on adjacent hillsides and riparian vegetation within the 
tributaries that are part of the groundwater budget, which is accounted for there as a groundwater outflow 
component. Because flows within the Santa Ynez River are carefully managed and subject to the conditions 
of the 2020 Biological Assessment (USBR, 2020), the NMFS Biological Opinion (NMFS, 2000), and SWRCB’s 
2019 Cachuma Project Order (SWRCB, 2019), it is assumed that the riparian acreage in the EMA did not 
change significantly during the historical period.  

The riparian acreage determined from the LandFire EVT analysis was then multiplied by a variable riparian 
water duty factor (determined by the LandFire EVT), which varied based on water year type. The riparian 
water duty factor used in the water budget is 4.5 AF per acre per year, on average. Phreatophyte ET is a 
major component of surface water outflow and thought to decrease surface water flow in the tributary 
alluvium and reduce infiltration into the upland groundwater basin.  

The acreage and water use factors used to estimate phreatophyte ET are based on authoritative sources. 
The acreage, however, has been collected by remote-sensing methods and has not been field-verified to 
confirm the presence of the indicated plants. In addition, there is considerable uncertainty associated with 
the phreatophyte ET, because the inputs to this water budget term are not directly measured and there is 
likely to be considerable variability. Therefore, the uncertainty associated with this data source is considered 
to be high.  

3.3.2.4 Groundwater Outflow Components 

The data sources used for groundwater outflows are described below.  

 

36 LandFire is a shared program between the wildland fire management programs of the U.S. Department of Agriculture Forest 
Service and U.S. Department of the Interior, providing landscape scale geo-spatial products to support cross-boundary 
planning, management, and operations. More information on LandFire is available at https://landfire.gov. (Accessed 
September 3, 2021.)  

https://landfire.gov/
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3.3.2.4.1 Agricultural Irrigation Pumping 

To satisfy the crop irrigation demand, groundwater is pumped and subsequently applied to the cropped land 
throughout the Santa Ynez Uplands portion of the EMA. The bulk of water used to irrigate crops in the EMA is 
sourced by pumping groundwater from the Santa Ynez Uplands. To a lesser degree, imported and native 
surface water is applied for agricultural irrigation purposes within the service area of ID No. 1, which 
overlaps and is within the boundaries of SYRWCD. Within its system, water from imported and native surface 
water is commingled with pumped groundwater from wells located in the Santa Ynez Uplands. 

In the absence of metered pumping records, individual groundwater pumpers located within the SYRWCD 
boundaries area are required to report their estimated pumping volumes for each 6-month period to 
SYRWCD. These estimates are based on planted acreages and crop-specific water duty factors specified in 
SYRWCD’s Groundwater Production Information and Instructions (Groundwater) pamphlet (SYRWCD, 2010). 
The groundwater users specify the type of water they are using (agricultural, special [i.e., parks, schools, and 
golf courses], or other [i.e., M&I]). The self-reported agricultural irrigation volumes, categorized as 
Agricultural Water, were provided by SYRWCD for inclusion in the water budget.  

Groundwater produced by ID No. 1 and the City of Solvang, which is reported to SYRWCD, is based on 
metered production.  

For areas of the EMA outside of the SYRWCD boundaries area (the SGMA-designated “white area”37 shown 
on Figure 2-4), agricultural pumping is not reported. Therefore, the agricultural irrigation pumping was 
estimated using periodic land use surveys provided by DWR to determine crop types and acreages and 
applying the crop-specific water duty factors specified in the SYRWCD Groundwater pamphlet to estimate 
crop water demand in the white areas. The land use surveys for the EMA were available for the periods 
1985, 1996, 2014, 2016, and 2018 from DWR-provided sources. Land and water uses were also estimated 
based on an analysis for the area prepared by Dudek Consultants for Santa Barbara County (Dudek, 2016). 
As discussed below, agricultural water use was estimated for each year of the three water budget periods 
based on the water duties from the SYRWCD Groundwater pamphlet.  

The spatial distribution of six main crop groups for the four land use survey periods between 1985 and 2018 
are presented as Figure 3-46 through Figure 3-50. The crops presented on these maps are combined into 
six groups: deciduous fruit and nuts; field crops; ornamentals; pasture; truck, nursery, and berry crops; and 
vineyards. Cannabis, a crop new to the EMA, has not been documented in any of the crop surveys. A 
summary of the total area of irrigated crops in the past 20 years within the Santa Ynez Uplands (outside of 
the SYRWCD) is presented in Table 3-19. 

 

37 “White areas” under SGMA are areas that are not served by a water district and that depend solely on groundwater 
supplies. 
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FIGURE 3-46
Crop Distribution 1985
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FIGURE 3-47
Crop Distribution 1996
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FIGURE 3-48
Crop Distribution 2014
Santa Ynez River Valley

Groundwater Basin –
Eastern Management Area

Groundwater Sustainability Plan



S O L V A N G

B U E L L T O N

L O S  O L I V O S

S A N T A  Y N E Z

B A L L A R D

L a k e  C a c h u m a

S
A

N
 R

A
F

A
E

L
 M

O
U

N
T A

I N
S

S A N T A  Y N E Z  M O U N T A I N S

L A  P U R I S I M A
H I L L S

Z A C A
P E A K

F I G U E R O A
M O U N T A I N

S A N T A  Y N E Z
P E A K

£¤101

UV246 UV154

UV176

Sa

n t a Y n ez R i ver

Za
n

ja
d e

C o ta

C
r

e
e

k

A
la

m
o

P
i n

t a
d

o
C r ee k

Z
ac

a

C
r e

e k

B
e a r

C
r

e
e

k

C
ac

h
u

m
a

C
r e

e kHa p p
y

Ca ny
o n

D r y

Cr e
e

k

S
a

n
L

u
c

as
C

re
e

k

Sa n
A n to n i o Cr e e k

C
a

l a
b

azalC
re

e
k

A l is a l C r e e k
Qu i o t a C ree

kN
oj

oq
u

i
C

r
ee

k

K

e l l y Cr e e k

S a n t a

C r u z C

re e k

B a l l
ar

d

C
an

y o n

A
d

o
b

e
C

a
n

y
o

n

S
an

ta
A

g
u

e
d

a
C

re
ek

S a n t a Y n e z R i v e r

C E N T R A L
M A N A G E M E N T

A R E A

S A N  A N T O N I O
G R O U N D W A T E R

B A S I N

Date: August 11, 2021 
Data Sources: ESRI, USGS, Maxar 2019

LEGEND
Crop Type

Field Crops

Pasture

Deciduous Fruit and Nuts

Ornamentals

Truck, Nursery, and Berry Crops

Vineyards

All Other Features

Eastern Management Area Bulletin 118
Boundary

Other Bulletin 118 Groundwater Basin
Boundary

Major Road

Watercourse

Waterbody

0 5,000 10,000 15,000

Feet

Document Path: Y:\0738_SB_County\Source_Figures\002_HydroStudy\EMA_GSP\202105\Section3\Figure3-49_Crop_Dist_2016.mxd, abarry

o

FIGURE 3-49
Crop Distribution 2016
Santa Ynez River Valley

Groundwater Basin –
Eastern Management Area

Groundwater Sustainability Plan
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FIGURE 3-50
Crop Distribution 2018
Santa Ynez River Valley
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Table 3-19. Summary of Irrigated Acres Outside of Santa Ynez River Water Conservation District 
(Values in acres) 

Crop Group 1996 2014 2016 2018 

Deciduous Fruit and Nuts 37 93 93 74 
Field Crops 267 273 812 1,090 
Ornamentals 5 29 21 3 
Pasture 1,350 839 858 747 
Truck, Nursery, and Berry Crops 141 714 675 498 
Vineyards 944 1,804 1,932 1,828 
Cannabis 0 0 0 0 

Total 2,743 3,752 4,390 4,241 
 

The total irrigated area outside of the SYRWCD was 4,241 acres in 2018, the period of the most recent land 
use survey. In the 22 years between 1996 and 2018, a total of 1,678 acres of irrigated acres were added 
within the EMA area outside of the SYRWCD boundaries. As of 2018, a total of 1,828 acres of vineyards 
were planted. While a further discussion of the projected trends in irrigated acreages is included in the 
Projected Water Budget Section 3.3.5, a brief discussion of the trends in individual crops is also warranted 
here. The expansion of vineyard acreage has slowed considerably in recent years, compared to the rapid 
growth that occurred between during the late 1990s and early 2000s. Between 1996 and 2014, vineyards 
were growing at an average rate of approximately 3.7 percent per year; however, since 2014 this has 
moderated to near zero growth.  

The acreages of the crop groups presented in Table 3-19 show significant variability and slight reduction in 
acreages in the most recent years. While deciduous fruit and nuts and ornamentals were relatively 
unchanged, field crops experienced a large increase in recent years, which has added an average of 28 
acres per year since 1996. Meanwhile, the acreage of truck, nursery, and berry crops, as well as 
pastureland, have declined significantly, as shown on Figures 3-43 through 3-47. Truck, nursery, and berry 
crops increased from 171 acres in 1996 to 714 acres in 2014, and has since declined significantly, losing 
more than 50 acres per year on average. The acreage of pasture has likewise declined, by approximately 23 
acres per year on average since 2014 (Figure 3-48). 

The land use surveys provide estimates of irrigated crop acreages, crop evapotranspiration (ETc), 
evapotranspiration of applied water (ETAW), effective precipitation (EP), and applied water (AW) for 20 crop 
categories each year that the survey was performed. These values are estimated from reference 
evapotranspiration (ETo) or pan evaporation (Ep) data, crop development over time (crop coefficients), soil 
characteristics, rooting depths, and the quantity and timing of precipitation. ETAW estimates include 
adjustments for irrigation efficiencies as well as the amount of water required for specific agricultural 
practices, such as the ponding of water in rice fields or extra water applied to leach-accumulated salts from 
the soil. Spatial-temporal interpolations were made between the land use surveys for the intervening years 
and water duty factors from the SYRWCD Groundwater pamphlet. The 2014, 2016, and 2018 land use data, 
prepared by Land IQ and provided to DWR, are the most recent data sets pertaining to the historical and 
current water budget time periods. For these recent years, the data represent a statewide, comprehensive, 
field-scale assessment of agricultural land use, as well as urban and managed wetland boundaries. The data 
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were delineated from imagery provided by the National Agriculture Imagery Program.38 The data are derived 
from a combination of remote sensing, agronomic analysis, and ground verification. The data set provides 
information for resource planning and assessments across multiple agencies throughout the state and 
serves as a consistent base layer for a broad array of potential users and multiple end uses.  

While the accuracy of the land use mapping of irrigated crops for the recent years is high, uncertainty 
remains in the estimates of water use from these irrigated lands and hence the assumed amount of 
pumping needed to meet the crop water requirement. The volume of groundwater pumping needed to satisfy 
these agricultural crop water demands are presented below. 

3.3.2.4.2 Municipal and Other Reported Pumping 

Groundwater pumping in the Santa Ynez Uplands serves municipal, domestic, industrial, and agricultural 
uses, including urban landscape irrigation. Pumping data were provided by the City of Solvang, ID No. 1, and 
the SYRWCD (as self-reported pumping data). The City of Solvang provides water only for municipal and 
potable uses. The SYRWCD summarizes pumping within its boundaries into three categories including 
“other” water, which includes municipal, industrial, small public water systems, and domestic use. These 
pumping volumes have been compiled on a water-year basis from data reported annually on a fiscal year 
basis (July 1 through June 30),39 in SYRWCD’s annual reports, which have been prepared for 42 years. 
These data include all the agricultural and non-agricultural (other and special) groundwater pumping that 
occurs within the SYRWCD. Pumping from all of Zone E (Santa Ynez Uplands) and the portion of Zone C 
(Other Areas) that are within the EMA are derived from the two principal aquifers: the Paso Robles Formation 
and the Careaga Sand.  

Pumping volumes from the City of Solvang and ID No. 1 are from metered pumping and are considered 
highly reliable. Likewise, some of the self-reported pumping data provided by SYRWCD annual reports to 
estimate this use are also from metered pumping records. A large portion of the self-reported SYRWCD 
pumping data outside of the municipal providers is estimated from self-reported acreage of irrigated crops 
multiplied by SYRWCD-provided water use factors. The data derived from the metered pumpers are 
considered to be of very high quality with a low level of uncertainty. However, the water use estimates based 
on self-reported acreages for irrigated crops is of medium quality with moderate uncertainty due to the 
uncertainty of standardized crop water duty factors and reliability of self-reporting. In addition, there is 
uncertainty about whether the crop water duty factors should be adjusted downward during periods of 
above-normal rainfall. 

3.3.2.4.3 Rural Domestic Pumping (Outside of SYRWCD) 

Rural domestic pumping is considered to be all non-agricultural pumping that occurs outside of SYRWCD’s 
jurisdiction that is not associated with a small public water system. This area includes all of the rural areas 
of the EMA that are not served by a water district or mutual water company and are solely reliant on 
groundwater supplies. These areas constitute unincorporated lands outside of the SYRWCD, ID No. 1, and 
the City of Solvang boundaries, where all groundwater pumping is considered rural domestic. This area 
(Figure 2-4) is not within the boundaries of any water agency and therefore falls under the jurisdiction of 
Santa Barbara County (Stetson, 2021). Rural domestic pumping was estimated based on a review of the 
potential rural domestic parcels outside of SYRWCD from 2018 satellite imagery and parcel data provided by 
the County of Santa Barbara.40 The domestic water demand for each of these land parcels was estimated 

 

38 Data are available at https://www.fsa.usda.gov/programs-and-services/aerial-photography/imagery-programs/naip-
imagery/. (Accessed February 15, 2021.) 
39 As defined by the Water Code Section 75507 (a). 
40 Data are available at https://countyofsb.org/mapping.sbc. (Accessed March 12, 2021.) 

https://www.fsa.usda.gov/programs-and-services/aerial-photography/imagery-programs/naip-imagery/
https://www.fsa.usda.gov/programs-and-services/aerial-photography/imagery-programs/naip-imagery/
https://countyofsb.org/mapping.sbc
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using variable demand factors based on parcel acreage, as estimated by Tetra Tech (Tetra Tech, 2010) (see 
Table 3-20). The calculated 2018 rural domestic demand was then scaled through time for other years 
included in the water budget using a compilation of census data for nearby communities. 

Table 3-20. Rural Domestic Demand Factors Based on Lot Size 

Lot Size (Acres) Annual Water Use  
(AFY per lot) 

0.16 0.14 
0.5 0.52 
1 0.82 
5 0.98 

10 1.15 
Note 
Source: Tetra Tech (2010) 
 

While the accuracy of the rural domestic pumping is roughly estimated, the overall magnitude of this 
pumping is small. Therefore, the relatively moderate uncertainty does not adversely affect the GSA’s ability 
to sustainably manage the groundwater resource. 

3.3.2.4.4 Small Public Water Systems Pumping (Outside of SYRWCD) 

Reported pumping data was compiled from California Drinking Water Information Clearinghouse41 for a 
limited number of years for most of the small public water systems within the EMA but outside of SYRWCD 
(listed in Table 3-21. Small public water systems production volumes reported for 2018 were scaled through 
time using a compilation of census data for nearby communities. While additional small water systems in the 
EMA have been identified, the systems listed in Table 3-21 are those for which production data were 
available.  

Table 3-21. Small Public Water Systems Outside of SYRWCD 

Small Public Water System Name 

Midland School Corporation 
Oak Trail Estates Mutual Water Company 
Oak Trail Ranch Mutual Water Company 
Rancho Ynecita Mutual Water Company 
Santa Ynez Rancho Estates Mutual Water Company 
Woodstock Property Owners Association 
Cachuma Village 
Bridlewood Winery 
San Lorenzo Seminary 

 

41 Available at https://drinc.ca.gov/drinc/. (Accessed February 15, 2021.) 

https://drinc.ca.gov/drinc/
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Small public water system pumping is roughly estimated. Because the overall magnitude of this pumping is 
small, the relatively moderate uncertainty does not adversely affect the GSA’s ability to sustainably manage 
the groundwater resource. 

3.3.2.4.5 Phreatophyte ET  

Phreatophyte ET outflow from the underlying groundwater within the Santa Ynez Uplands was calculated 
using the LandFire EVT spatial data set to determine acreages of riparian vegetation types occurring within 
the EMA. The LandFire EVT data set was constrained to the extent of the tributary (younger) alluvium located 
outside of the main stem of the Santa Ynez River. It is assumed that the riparian acreage in the EMA has not 
changed significantly and therefore was kept constant for the historical period. The riparian acreage 
determined from the LandFire EVT analysis was multiplied by a variable riparian water duty factor 
determined by the LandFire EVT, which varied based on water year type. The riparian water duty factor used 
in the water budget is 4.5 AF per acre per year, on average. Phreatophyte ET is a major component of 
outflow from the Santa Ynez Uplands and is thought to decrease infiltration and reduce groundwater 
recharge. This value of ET from phreatophytes is separate from the ET derived from BCM data, which, in this 
analysis, have been assigned mutually exclusive areal extents. Additional details regarding the use of 
LandFire EVT and BCM to estimate phreatophyte and natural vegetation ET are presented in documentation 
for the numerical groundwater flow model (refer to Appendix F)  

The acreage and water use factors utilized to estimate phreatophyte extractions are based on authoritative 
sources. The acreage, however, has been collected by remote-sensing methods and has not been field-
verified to confirm the presence of the indicated plants. In addition, there is considerable uncertainty 
associated with phreatophyte ET because the inputs for this term are not directly measured and there is 
likely to be considerable variability. Therefore, the uncertainty associated with this data source is considered 
to be high.  

3.3.2.4.6 Subsurface Groundwater Outflow 

A relatively small volume of subsurface groundwater outflow occurs to the west through the shallow alluvial 
canyons along Ballard Canyon, near the Purisima Hill and through the alluvium of Zaca Creek. For the annual 
water budget, the magnitude of this flow has been calculated using Darcy’s law with estimated values for 
hydraulic conductivity, the average hydraulic gradient, and the outflow plane cross-sectional area (based on 
saturated thickness estimates). This estimate was made in coordination with Stetson Engineers for the 
downstream CMA. Ultimately, these values have been verified by the numerical groundwater model.  

Limited groundwater level data and numerical modeling results indicate that neither subsurface inflow nor 
outflow occurs along the shared boundary with the San Antonio Groundwater Basin on the northwest 
boundary of the EMA. The USGS is developing a groundwater flow model for the San Antonio Groundwater 
Basin and has characterized this boundary as a no-flow boundary. This boundary has also been investigated 
by Santa Barbara County using aerial electromagnetic geophysical methods (SkyTEM); however, the results 
of this work are discussed in Section 3.1.4.2.1.  

The quantity of subsurface outflow through shallow alluvial canyons was estimated using industry standard 
methods and terms associated with the calibrated surface water model prepared by Stetson Engineers. The 
level of uncertainty of this water budget term is considered low and is not considered a substantial part of 
the water budget that affects management of the EMA. 
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3.3.3 Historical Water Budget (Water Years 1982 through 2018) 

  

The SGMA regulations require that a historical water budget be based on at least the most recent 10 years 
of data. The period for water years 1982 through 2018 was selected as the historical water budget period 
because it is long enough to capture typical climate variations (with two wet and two dry hydrologic cycles) 
and includes recent changes in imported water supply availability, changes to water demand associated with 
cropping patterns, and associated land use.  

Estimates and assumptions of the surface water and groundwater inflows and outflows and changes in total 
water and groundwater in storage for the historical period are provided below. 

3.3.3.1 Surface Water Inflows 
3.3.3.1.1 Local Surface Water Inflow 

Local surface water inflows include (1) surface water flows that enter the EMA from precipitation runoff 
within the watershed and (2) Santa Ynez River inflow to the EMA, regulated by SWRCB as release outflows 
from Lake Cachuma. Also included in the local surface water inflow totals is water delivered from the 
Cachuma Project directly to ID No. 1 via pipeline prior to 1997. Prior to 1997, ID No. 1 received an average 
of 2,200 AFY from the Cachuma Project. As noted in the next section, Cachuma Project deliveries to ID No. 1 
after 1997 are derived from imported SWP supplies under the Exchange Agreement. The Cachuma Project 
deliveries after 1997 are of volumes similar to those prior to 1997 (2,500 AFY).  

The estimated average annual total inflow from these sources, including surface flows, over the historical 
period is about 93,000 AFY. The largest component of this average inflow is due to releases from Bradbury 
Dam and subsequent flow in the Santa Ynez River. The surface water flow into the EMA during this historical 
period averaged 60,800 AFY as measured from Bradbury Dam outflow. This outflow into the Santa Ynez 

 §354.18 Water Budget.  

(c) Each Plan shall quantify the current, historical, and projected water budget for the basin as 
follows:  

(2) Historical water budget information shall be used to evaluate availability or reliability of past 
surface water supply deliveries and aquifer response to water supply and demand trends relative to 
water year type. The historical water budget shall include the following: 

(A) A quantitative evaluation of the availability or reliability of historical surface water supply 
deliveries as a function of the historical planned versus actual annual surface water deliveries, by 
surface water source and water year type, and based on the most recent ten years of surface water 
supply information. 

(B) A quantitative assessment of the historical water budget, starting with the most recently available 
information and extending back a minimum of 10 years, or as is sufficient to calibrate and reduce the 
uncertainty of the tools and methods used to estimate and project future water budget information 
and future aquifer response to proposed sustainable groundwater management practices over the 
planning and implementation horizon. 

(C) A description of how historical conditions concerning hydrology, water demand, and surface water 
supply availability or reliability have impacted the ability of the Agency to operate the basin within 
sustainable yield. Basin hydrology may be characterized and evaluated using water year type. 
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River below the dam is a combination of volumes released through the Bradbury Dam outlet works, the 
Hilton Creek Watering System, and occasional releases over the dam spillway. A more complete discussion 
of the outflow from Bradbury Dam is presented in Section 3.1.1.3.  

The annual average, minimum, and maximum volumes of local surface water sources (native and imported) 
during the historical period of 1982 through 2018 are presented in Table 3-22. The large difference 
between the minimum and maximum inflows reflects the climatic variability and the difference between dry 
and wet years in the EMA and contributing watershed. 

3.3.3.1.2 Imported Surface Water from State Water Project 

As described in Section 3.3.3.1.1, imported surface water through the SWP became available after 
completion of the Coastal Branch pipeline in 1997. As a member agency of the CCWA, ID No. 1 has an 
annual contractual SWP Table A allocation of 2,000 AFY and a drought buffer of 200 AFY. Of this total, 1,500 
AFY are contractually committed for use by the City of Solvang. The annual amount of SWP Table A supplies 
available to ID No. 1 (and the City of Solvang) depends on the yearly SWP allocation issued by DWR. 

Separate from the SWP Table A supplies utilized by ID No. 1 and the City of Solvang, additional SWP supplies 
are used by ID No. 1 pursuant to the Exchange Agreement between ID No. 1 and the South Coast Cachuma 
Project Member Units (SYRWCD and SYRWCD ID No. 1, 1993). Prior to the SWP coming online, ID No. 1 
received its Cachuma Project supplies by direct delivery via the Santa Ynez Valley pipeline. Between 1982 
and 1997, this averaged 2,223 AFY.  

Since completion of the SWP Coastal Branch in 1997, ID No. 1 has been receiving its Cachuma Project 
supplies in accordance with the Exchange Agreement, whereby the South Coast Cachuma Member Units 
take ID No. 1’s portion of Cachuma Project water and ID No. 1 takes an equivalent amount of SWP water at 
the ID No. 1 turnout. Under a full allocation of Cachuma Project supplies, ID No. 1’s 10.31 percent share is 
2,651 AFY. Based on Cachuma Project allocations during the 1998 through 2018 period, approximately 
2,100 AFY on average has been delivered to ID No. 1 in the form of exchanged SWP deliveries.  

Imported surface water from the SWP has been utilized at times as supplemental water supply, in lieu of 
groundwater pumping, for domestic and agricultural purposes. The annual average, minimum, and 
maximum volumes of imported SWP water during the historical period are presented in Table 3-22. The 
imported water supply provides approximately 4.6 percent of the total volume of surface water that enters 
the EMA. Native inflow from tributaries from the Santa Ynez Uplands and the Santa Ynez Mountains 
contributes 29 percent of the total surface water inflow. 
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Table 3-22. Annual Surface Water Inflow, Historical Period (1982 through 2018) 
(Values in acre-feet per year) 

Surface Water Inflow Component Average Minimum1 Maximum1 

Santa Ynez River Inflow 61,600 3,100 397,600 

Santa Ynez River Tributary Inflow2 27,000 1,000 147,800 

Mountain Front Recharge 4,200 0 10,200 

Precipitation Recharge 200 0 800 

Septic Return Flow  10 10 10 

Agriculture Irrigation Return Flows 70 40 110 

Cachuma Project (Imported)3 960 0 5,050 

SWP Exchange Agreement (Imported)3 1,230 0 3,240 

SWP Table A (Imported)4 720 0 1,350 

Local 93,070 — — 
Imported 2,910 — — 

Total 95,980 — — 
Notes     
1 Minimum and maximum values are not totaled because the values for each component may have occurred in different years. 
2 Tributaries include Hilton, San Lucas, Calabazal, Alisal, Santa Agueda, Zanja de Cota, Alamo Pintado, and Zaca Creeks. Tributary 
inflow from Cachuma and Santa Cruz Creeks are accounted after they enter Lake Cachuma, enter the Santa Ynez River and enter 
the Santa Ynez River area portion of the EMA as surface and subsurface flow. 
3 Since 1998, ID No. 1 exchanged its Cachuma Project entitlement supplies for an equivalent amount of SWP water that is 
delivered to the ID No. 1 turnout, referred to as “SWP Exchange” water.  
 Cachuma Project average 1982 to 1997: 2,223 AFY.  
 Exchange Agreement average 1998 to 2018: 2,165 AFY.  
4 SWP Table A includes 426 AFY Table A water for the City of Solvang and 291 AFY Table A water for ID No. 1. 
SWP = State Water Project 

3.3.3.2 Surface Water Outflows 

The estimated annual average total historical surface water outflow from the EMA (as aboveground and 
belowground flow) in the Santa Ynez River is summarized in Table 3-23. 
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Table 3-23. Annual Surface Water Outflow, Historical Period (1982 through 2018) 
(Values in acre-feet per year) 

Surface Water Outflow Component Average Minimum1 Maximum1 

Santa Ynez River Outflow (including Zaca Creek) 85,700 600 655,500 

Pumping (River Wells) 5,000 1,900 9,000 

Subsurface Outflow 1,800 1,800 1,800 

Phreatophyte ET 4,100 4,000 4,300 

Total 96,600 — — 

Note    
1 Minimum and maximum values are not totaled because the values for each component may have occurred in different years.  
ET = evapotranspiration 
 

Note that imported water from SWP Table A, Exchange Agreement, and the Cachuma Project sources are 
included as an inflow component in the water budgets. The outflow of this water, along with the commingled 
water from Santa Ynez Uplands groundwater sources includes consumptive use, percolation as irrigation 
return flow and urban irrigation return flow (which includes system leakage) and septic system return flow. 
The remainder of this water flows to the municipal treatment plant, which serves the City of Solvang, where it 
is percolated back into the Santa Ynez River Alluvium downstream and outside of the EMA. Subsurface 
outflow through the Santa Ynez River Alluvium has been calculated using Darcy’s law with estimated values 
for hydraulic conductivity, average hydraulic gradient, and outflow plane cross-sectional area near the 
downstream shared border with the CMA (based on relatively steady saturated thickness estimates). This 
estimate was made in coordination with Stetson Engineers for the downstream CMA, where this same 
volume of outflow is accounted for as inflow to the CMA. Furthermore, these flow volumes have been verified 
by the numerical groundwater models being created separately for the CMA and EMA. 

Components of surface water outflow vary less than inflow components. Whereas the variability of inflow is 
large, the extraction by phreatophytes is continual during most climatic conditions and subsurface outflow is 
very steady due to a stable subsurface hydraulic gradient at the western end of the Santa Ynez River 
Alluvium. 

The estimated average annual total outflow from these surface water sources for the historical period is 
approximately 96,600 AFY. The largest component of this outflow is gauged surface flow within the Santa 
Ynez River near the City of Solvang and flow through Zaca Creek near the intersection of Highways 101 and 
154, which together total 89 percent of the total surface water outflow. The remainder of the surface water 
outflow, or 11 percent of the total, leaves the EMA through the Santa Ynez River Alluvium either as 
subsurface outflow near the City of Solvang; pumping by the City of Solvang, ID No. 1 and other users; or 
phreatophyte ET. The large difference between the minimum and maximum outflows reflects the difference 
between dry and wet years in the EMA and contributing watershed. 

3.3.3.3 Groundwater Inflows and Outflows 

During the historical period from water year 1982 through water year 2018, groundwater from both of the 
two principal aquifers (the Paso Robles Formation and the Careaga Sand) supplied a vast majority of the 
water used in the EMA. This section presents a summary of estimated groundwater inflows, groundwater 
outflows, and a change of groundwater in storage under historical conditions. 
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3.3.3.4 Groundwater Inflow  

Groundwater inflow components include deep percolation of direct precipitation, stream percolation, 
subsurface groundwater inflow (including mountain front recharge), agricultural irrigation return flow, 
domestic/urban irrigation return flow, domestic/urban septic return flow, and percolation of treated 
wastewater. The annual groundwater inflows during the historical period are summarized in Table 3-24. 

Table 3-24. Groundwater Inflow, Historical Period (1982 through 2018) 
(Values in acre-feet per year) 

Groundwater Inflow Component Average Minimum1 Maximum1 

Deep Percolation of Direct Precipitation 11,300 100 25,500 

Tributary Percolation 700 300 1,600 

Subsurface Groundwater Inflow2 3,100 0 7,200 

Agricultural Irrigation Return Flow 2,600 2,100 3,400 
Domestic/Urban Irrigation Return Flow 130 10 260 
Septic Return Flow 900 700 1,100 
Wastewater Effluent Percolation 40 0 120 

Total 18,770  —  —  

Notes    
1 Minimum and maximum values are not totaled because the values for each component may have occurred in different 
years.  
2 Subsurface inflow includes mountain front recharge. 
 

During the historical period, an average of 18,770 AFY of groundwater inflow occurred. During this time, the 
groundwater inflow ranged from 4,060 to 53,200 AFY. This large variation was due primarily to variations in 
precipitation over the historical period. The largest groundwater inflow component was percolation of direct 
precipitation, which accounts for approximately 60 percent of the total annual average inflow.  

3.3.3.5 Groundwater Outflows 

Groundwater outflow components include groundwater pumping from all water use sectors, subsurface 
groundwater outflow to tributaries and the adjacent management area, and phreatophyte ET. Groundwater 
discharges to surface water are included as discharges that ultimately flow to surface water in the Santa 
Ynez River. This volume was estimated using the EMA numerical groundwater flow model in consultation 
with consultants in the adjacent management areas. Details about the numerical modeling are presented in 
Appendix F. The estimated annual groundwater outflows for the historical period are summarized in Table 
3-25.  
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Table 3-25. Annual Groundwater Outflow, Historical Period (1982 through 2018) 
(Values in acre-feet per year) 

Groundwater Outflow Component Average Minimum1 Maximum1 

Total Groundwater Pumping 14,700 13,280 16,680 
Subsurface Groundwater Outflow 2,800 100 17,600 
Phreatophyte ET 3,100 3,000 3,200 

Total 20,600  —  — 

Notes    
1 Minimum and maximum values are not totaled because the values for each component may have occurred in different years.  
ET = evapotranspiration 

 

Components of groundwater outflow vary much less than the components of inflow. The variability of inflow 
is large, such as percolation of precipitation that can vary by two orders of magnitude (100x) in response to 
widely varying climatic conditions. Outflow components associated with beneficial uses (including pumping, 
plant uptake, or subsurface outflow) vary by a single order of magnitude. Groundwater pumping is relatively 
steady as shown in Table 3-26 based on the available data and methodology used for this estimate. 
Extraction by phreatophytes is similarly continual and relatively steady.  

 

Table 3-26. Annual Groundwater Pumping by Water Use Sector, Historical Period (1982 through 2018) 
(Values in acre-feet per year) 

Water Use Sector Average Minimum1 Maximum1 

Agricultural2 11,700 10,600 13,100 

Municipal/Reported Domestic3 1,950 800 3,920 

Rural Domestic4 300 200 300 

Small Public Water Systems4 820 650 950 

Total 14,770  —  — 

Notes    
1 Minimum and maximum values are not totaled because the values for each component may have occurred in different years.  
2 Includes all metered and estimated agricultural irrigation pumping, both inside and outside of the SYRWCD. 
3 Includes all metered and self-reported domestic pumping that occurs within the SYRWCD. 
4 Includes only pumping that occurs outside of the SYRWCD.  
SYRWCD = Santa Ynez River Water Conservation District    

 

The estimated annual groundwater pumping by water use sector for the historical period is summarized in 
Table 3-26. Of all pumping, agricultural production was the largest component, followed by municipal 
production, accounting for about 79 percent and 13 percent, respectively, of total pumping over the 
historical period. Agricultural pumping fluctuated over time, but only slightly increased overall during the 
historical period. Municipal pumping that occurs within the SYRWCD area generally increased through 1997 
when imported SWP water became available; the rate of pumping has since remained approximately 
constant. Rural domestic and small water system pumping occurring outside of the SYRWCD account for 2 
percent and 6 percent, respectively, of total pumping during the historical period. 
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3.3.3.6 Changes of Groundwater in Storage 

Annual variations in the volumes of groundwater in storage were calculated for each year of the historical 
period. The changes of groundwater storage for the 37-year period were used to (1) evaluate conditions of 
water supply in storage, surplus, and/or deficiency and (2) identify long-term lowering of groundwater levels 
and associated depletion of storage.  

A summary of the average inflows and outflows associated with each component of the water budget within 
the EMA for the historical period are presented graphically on Figure 3-50. The average inflow of 
approximately 18,770 AFY is less than the average total outflow of 20,600 AFY. This indicates that, on 
average, there has been a reduction of groundwater in storage with an average storage deficit of 1,830 AFY 
over the historical period of 1982 through 2018. 

Average inflow and outflow components of the water budget are presented for each year of the historical 
period on Figure 3-51. Inflow components are shown above the zero line and outflow components are shown 
below the zero line. The figure also presents the cumulative change of groundwater in storage during each 
year and the overall historical period. Note that this section refers to changes of groundwater in storage, 
which not the same as “dewatered storage.” Increases of groundwater in storage indicate that more water is 
present in the ground, while increases in “dewatered storage” (used outside of the SGMA context) refers to a 
decrease of water present in the ground. The data are also presented in Table 3-27.  
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Figure 3-51. Average Groundwater Budget Volumes, Historical Period (1982 through 2018) 

 



Table 3-27. Santa Ynez River Groundwater Basin Eastern Management Area Historical and Current Water Budget Summaries
Values in acre-feet

Inches % of Average

1982 15 92% 4,000 11,100 4,000 100 90 3,000 10 3,300 600 6,600 0 700 3,000 60 36,560
1983 35 219% 366,200 147,800 8,700 800 70 1,500 10 7,000 700 41,900 0 700 2,800 60 578,240
1984 7 46% 20,100 3,800 3,900 100 110 5,100 10 1,900 1,600 7,200 0 700 3,400 50 47,970
1985 11 68% 5,400 2,100 400 0 90 2,700 10 700 300 1,400 0 800 3,200 20 17,120
1986 17 106% 8,100 21,200 5,700 200 90 2,700 10 4,900 500 10,500 0 800 3,200 30 57,930
1987 9 56% 4,200 1,700 500 0 100 3,800 10 700 800 2,500 0 800 3,300 40 18,450
1988 17 105% 4,900 9,700 3,500 200 90 2,800 10 3,800 400 9,800 0 800 3,200 30 39,230
1989 7 46% 6,700 1,300 500 0 80 2,800 10 400 800 1,200 0 900 2,900 50 17,640
1990 6 40% 4,800 1,000 0 0 70 800 10 100 300 100 0 900 2,700 40 10,820
1991 17 105% 5,600 21,000 3,200 100 90 1,700 10 3,100 300 5,500 0 900 3,000 30 44,530
1992 25 155% 14,800 42,200 6,700 300 80 900 10 6,200 800 14,800 0 900 2,800 40 90,530
1993 28 174% 284,000 74,400 8,800 500 70 2,000 10 7,200 1,100 27,200 0 900 2,700 10 408,890
1994 14 84% 9,600 5,200 2,500 100 60 1,800 10 1,700 1,200 6,000 0 900 2,400 10 31,480
1995 30 187% 360,200 117,200 9,500 500 50 100 10 4,500 600 26,700 0 900 2,300 10 522,570
1996 12 76% 11,800 5,700 3,500 100 70 2,100 10 1,900 1,300 6,800 0 900 2,500 10 36,690
1997 12 73% 15,700 13,000 5,800 200 60 2,000 10 5,600 500 11,200 0 900 2,400 10 57,380
1998 36 226% 397,600 144,000 10,200 700 50 3,500 10 5,900 500 33,500 0 900 2,500 30 599,390
1999 12 76% 3,100 7,100 3,300 200 70 4,000 10 2,200 1,600 8,700 0 900 2,800 120 34,100
2000 15 95% 12,900 16,500 7,800 300 70 3,200 10 4,200 500 14,100 0 1,000 3,000 260 63,840
2001 26 159% 117,900 59,900 8,400 500 70 2,700 10 6,300 700 25,800 0 1,000 2,900 240 226,420
2002 8 49% 13,700 1,700 100 0 60 2,600 10 200 1,100 1,400 0 1,000 2,600 250 24,720
2003 17 103% 4,700 14,100 6,900 300 70 5,000 20 4,600 300 12,700 120 1,000 2,700 260 52,770
2004 10 64% 16,300 5,100 3,000 100 60 3,600 20 1,800 700 6,200 120 1,000 2,500 240 40,740
2005 35 219% 266,500 108,900 9,600 700 50 4,600 20 6,900 500 34,900 120 1,000 2,400 240 436,430
2006 18 109% 71,200 20,600 7,900 300 60 4,600 20 5,200 1,600 15,900 120 1,000 2,400 180 131,080
2007 7 42% 14,300 1,000 0 0 60 4,300 20 0 800 800 120 1,000 2,400 200 25,000
2008 16 98% 33,300 20,800 6,600 300 60 4,200 20 5,600 300 13,600 120 1,000 2,400 240 88,540
2009 13 82% 8,700 4,300 900 100 50 3,100 20 1,200 700 3,400 120 1,000 2,300 260 26,150
2010 21 132% 14,400 19,400 6,200 300 40 4,200 20 4,300 600 12,800 120 1,000 2,100 240 65,720
2011 26 164% 93,700 54,100 8,900 600 40 5,000 20 7,000 900 30,000 110 1,000 2,100 170 203,640
2012 12 74% 6,900 4,200 700 100 60 4,400 20 800 1,200 2,700 40 1,000 2,300 190 24,610
2013 7 42% 16,600 1,600 600 0 60 3,500 20 400 500 700 40 1,000 2,400 210 27,630
2014 8 49% 10,200 1,200 0 0 60 2,100 20 0 300 100 40 1,100 2,300 220 17,640
2015 8 50% 14,800 1,800 100 0 70 2,100 20 100 400 100 40 1,100 2,600 170 23,400
2016 10 62% 13,500 2,500 400 0 50 400 20 300 400 200 40 1,100 2,300 160 21,370
2017 21 128% 10,100 28,300 5,700 300 60 3,000 20 5,900 400 14,200 40 1,100 2,500 170 71,790
2018 8 49% 14,200 2,700 600 200 50 1,800 20 500 900 8,200 40 1,100 2,300 200 32,810

Minimum 6.5 40% 3,100 1,000 0 0 40 100 10 0 300 100 0 700 2,100 10 10,820
Maximum 36.4 226% 397,600 147,800 10,200 800 110 5,100 20 7,200 1,600 41,900 120 1,100 3,400 260 599,390
Average 16.1 100% 61,600 27,000 4,200 200 70 2,900 10 3,100 700 11,300 40 900 2,600 130 115,000

54% 23% 4% 0.2% 0.1% 2.5% 0.0% 3% 1% 10% 0.0% 1% 2% 0.1%

2011 26.3 164% 93,700 54,100 8,900 600 40 5,000 20 7,000 900 30,000 110 1,000 2,100 170 203,640
2012 11.9 74% 6,900 4,200 700 100 60 4,400 20 800 1,200 2,700 40 1,000 2,300 190 24,610
2013 6.8 42% 16,600 1,600 600 0 60 3,500 20 400 500 700 40 1,000 2,400 210 27,630
2014 7.9 49% 10,200 1,200 0 0 60 2,100 20 0 300 100 40 1,100 2,300 220 17,640
2015 8.1 50% 14,800 1,800 100 0 70 2,100 20 100 400 100 40 1,100 2,600 170 23,400
2016 10.0 62% 13,500 2,500 400 0 50 400 20 300 400 200 40 1,100 2,300 160 21,370
2017 20.6 128% 10,100 28,300 5,700 300 60 3,000 20 5,900 400 14,200 40 1,100 2,500 170 71,790
2018 7.9 49% 14,200 2,700 600 200 50 1,800 20 500 900 8,200 40 1,100 2,300 200 32,810

Minimum 6.8 42% 6,900 1,200 0 0 40 400 20 0 300 100 40 1,000 2,100 160 17,640
Maximum 26.3 164% 93,700 54,100 8,900 600 70 5,000 20 7,000 1,200 30,000 110 1,100 2,600 220 203,640
Average 12.4 77% 22,500 12,100 2,100 200 60 2,790 20 1,900 600 7,000 50 1,100 2,400 200 52,900

43% 23% 4% 0.4% 0.1% 5.3% 0.0% 4% 1% 13% 0.1% 2% 5% 0.4%
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Table 3-27. Santa Ynez River Groundwater Basin Eastern Management Area Historical and Current Water Budget Summaries
Values in acre-feet

Inches % of Average

1982 15 92%
1983 35 219%
1984 7 46%
1985 11 68%
1986 17 106%
1987 9 56%
1988 17 105%
1989 7 46%
1990 6 40%
1991 17 105%
1992 25 155%
1993 28 174%
1994 14 84%
1995 30 187%
1996 12 76%
1997 12 73%
1998 36 226%
1999 12 76%
2000 15 95%
2001 26 159%
2002 8 49%
2003 17 103%
2004 10 64%
2005 35 219%
2006 18 109%
2007 7 42%
2008 16 98%
2009 13 82%
2010 21 132%
2011 26 164%
2012 12 74%
2013 7 42%
2014 8 49%
2015 8 50%
2016 10 62%
2017 21 128%
2018 8 49%

Minimum 6.5 40%
Maximum 36.4 226%
Average 16.1 100%

2011 26.3 164%
2012 11.9 74%
2013 6.8 42%
2014 7.9 49%
2015 8.1 50%
2016 10.0 62%
2017 20.6 128%
2018 7.9 49%

Minimum 6.8 42%
Maximum 26.3 164%
Average 12.4 77%
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Mutual Water 
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Rural 
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Pumping

1,800 3,900 1,100 300 2,700 4,100 90 4,300 1,000 0 7,200 650 200 13,440 900 3,000 0 100 31,400 -3,180 -3,180
1,800 511,200 1,200 400 2,400 4,100 90 4,400 1,100 0 7,200 670 200 13,660 17,500 3,100 0 100 555,300 18,800 15,620
1,800 24,900 1,200 1,000 2,700 4,200 90 4,100 1,000 0 7,200 690 200 13,280 400 3,100 0 100 52,700 -2,030 13,590
1,800 2,700 1,300 700 2,900 4,100 100 4,800 1,200 0 7,200 710 200 14,210 0 3,100 0 100 30,900 -10,990 2,600
1,800 12,300 1,300 500 3,000 4,100 110 4,700 1,100 0 7,700 730 200 14,540 1,700 3,100 0 100 42,500 490 3,090
1,800 1,900 1,300 700 3,300 4,100 100 4,000 700 0 7,800 740 200 13,540 0 3,100 0 100 29,700 -8,600 -5,510
1,800 4,100 1,400 700 3,100 4,100 30 4,600 1,100 0 7,800 740 200 14,470 1,300 3,100 0 100 34,400 -940 -6,450
1,800 1,800 1,300 600 3,500 4,100 20 4,100 2,900 0 7,800 750 200 15,770 0 3,100 0 100 32,000 -12,720 -19,170
1,800 600 1,400 700 3,300 4,200 20 4,100 3,900 0 7,700 760 200 16,680 0 3,100 0 100 31,700 -15,740 -34,910
1,800 12,400 1,100 1,600 2,900 4,100 150 4,800 1,200 0 7,600 770 200 14,720 700 3,000 0 100 42,500 -5,690 -40,600
1,800 40,100 1,200 1,200 3,000 4,200 130 5,000 1,300 0 7,600 780 200 15,010 3,700 3,100 0 100 73,400 3,630 -36,970
1,800 364,100 400 1,400 2,000 4,200 470 4,200 2,100 0 7,400 780 200 15,150 8,300 3,100 0 100 400,600 12,460 -24,510
1,800 9,400 600 2,000 1,800 4,200 350 3,300 1,800 0 7,300 790 300 13,840 200 3,100 0 100 36,800 -5,030 -29,540
1,800 533,900 500 800 2,100 4,100 490 3,900 2,400 0 7,200 800 300 15,090 6,000 3,000 0 100 567,400 10,820 -18,720
1,800 15,900 1,000 1,100 2,100 4,200 310 4,500 3,000 0 7,100 810 300 16,020 400 3,100 0 100 45,700 -6,210 -24,930
1,800 15,300 1,000 100 2,400 4,200 480 3,600 2,300 0 7,700 810 300 15,190 2,100 3,100 0 100 45,300 120 -24,810
1,800 655,500 900 0 2,300 4,100 500 3,000 1,800 60 8,300 820 300 14,780 10,900 3,000 0 100 693,300 14,550 -10,260
1,800 11,000 900 1,500 3,000 4,000 480 3,300 1,900 20 9,000 830 300 15,830 600 3,000 0 100 41,700 -3,210 -13,470
1,800 24,200 700 2,000 4,200 4,200 560 3,400 1,800 10 9,700 830 300 16,600 2,500 3,100 0 100 59,500 760 -12,710
1,800 157,900 300 3,100 4,100 4,100 740 3,100 1,400 10 9,200 840 300 15,590 5,800 3,100 0 100 196,000 12,350 -360
1,800 8,500 300 900 4,000 4,100 370 2,900 1,100 20 8,700 840 300 14,230 0 3,100 0 100 36,900 -10,880 -11,240
1,800 7,700 200 2,700 3,700 4,100 200 2,900 1,200 10 8,700 850 300 14,160 2,200 3,100 0 100 39,700 2,120 -9,120
1,800 10,100 300 1,000 3,700 4,200 180 2,800 1,300 20 8,800 860 300 14,260 300 3,100 0 100 38,900 -5,200 -14,320
1,800 373,600 100 1,000 3,200 4,100 140 2,300 1,200 20 8,800 860 300 13,620 13,400 3,000 0 100 413,800 15,940 1,620
1,800 96,500 100 1,500 3,000 4,200 100 2,500 1,400 20 8,700 870 300 13,890 3,200 3,100 0 100 127,200 6,110 7,730
1,800 10,900 200 1,500 3,100 4,100 140 3,100 1,800 20 8,500 880 300 14,740 0 3,100 0 100 39,500 -12,620 -4,890
1,800 49,600 200 1,700 3,300 4,100 190 3,300 2,100 30 8,300 880 300 15,100 2,900 3,100 0 100 81,800 2,060 -2,830
1,800 4,800 200 1,600 3,600 4,200 160 2,900 1,800 20 8,300 890 300 14,370 100 3,100 0 100 33,700 -8,690 -11,520
1,800 18,600 200 400 3,300 4,100 140 2,700 1,300 20 8,200 890 300 13,550 2,000 3,000 0 100 46,900 2,510 -9,010
1,800 120,400 100 500 2,600 4,100 0 2,800 1,500 20 8,100 900 300 13,620 10,000 3,000 0 100 156,300 14,560 5,550
1,800 4,900 100 1,100 3,900 4,100 110 3,200 2,200 30 8,000 910 300 14,750 0 3,100 0 100 33,800 -9,720 -4,170
1,800 11,500 200 1,400 3,900 4,200 180 3,600 2,400 20 8,000 910 300 15,410 0 3,100 0 100 41,700 -13,360 -17,530
1,800 6,100 200 1,700 4,000 4,200 290 3,400 2,200 20 8,100 920 300 15,230 0 3,100 0 100 36,500 -14,370 -31,900
1,800 9,500 300 2,200 4,100 4,300 230 3,300 1,800 10 8,600 930 300 15,170 0 3,200 0 100 40,500 -13,960 -45,860
1,800 8,000 400 600 3,800 4,200 290 3,200 1,600 10 9,000 930 300 15,330 0 3,100 0 100 37,200 -14,030 -59,890
1,800 18,700 300 1,400 4,500 4,200 190 3,000 1,700 10 9,000 940 300 15,140 3,000 3,100 0 100 52,100 2,970 -56,920
1,800 9,300 300 1,200 3,300 4,200 370 2,900 1,700 10 9,000 950 300 15,230 0 3,100 0 100 38,500 -5,190 -62,110
1,800 600 100 0 1,800 4,000 0 2,300 700 0 7,100 650 200 13,280 0 3,000 0 100 29,700 -15,740
1,800 655,500 1,400 3,100 4,500 4,300 740 5,000 3,900 60 9,700 950 300 16,680 17,500 3,200 0 100 693,300 18,800
1,800 85,700 600 1,200 3,200 4,100 230 3,600 1,700 10 8,100 820 300 14,700 2,700 3,081 0 100 117,200 -1,830
2% 73% 1% 1% 3% 3% 0.2% 3% 1% 0% 7% 1% 0% 2% 3% 0% 0%

1,800 120,400 100 500 2,600 4,100 0 2,800 1,500 20 8,100 900 300 13,620 10,000 3,000 0 100 156,300 14,560 14,560
1,800 4,900 100 1,100 3,900 4,100 110 3,200 2,200 30 8,000 910 300 14,750 0 3,100 0 100 33,800 -9,720 4,840
1,800 11,500 200 1,400 3,900 4,200 180 3,600 2,400 20 8,000 910 300 15,410 0 3,100 0 100 41,700 -13,360 -8,520
1,800 6,100 200 1,700 4,000 4,200 290 3,400 2,200 20 8,100 920 300 15,230 0 3,100 0 100 36,500 -14,370 -22,890
1,800 9,500 300 2,200 4,100 4,300 230 3,300 1,800 10 8,600 930 300 15,170 0 3,200 0 100 40,500 -13,960 -36,850
1,800 8,000 400 600 3,800 4,200 290 3,200 1,600 10 9,000 930 300 15,330 0 3,100 0 100 37,200 -14,030 -50,880
1,800 18,700 300 1,400 4,500 4,200 190 3,000 1,700 10 9,000 940 300 15,140 3,000 3,100 0 100 52,100 2,970 -47,910
1,800 9,300 300 1,200 3,300 4,200 370 2,900 1,700 10 9,000 950 300 15,230 0 3,100 0 100 38,500 -5,190 -53,100
1,800 600 100 0 1,800 4,000 0 2,800 1,500 10 8,000 900 300 13,280 0 3,000 0 100 33,800 -14,370
1,800 655,500 1,400 3,100 4,500 4,300 370 3,600 2,400 30 9,000 950 300 16,680 10,000 3,200 0 100 156,300 14,560
1,800 23,600 200 1,300 3,800 4,200 210 3,200 1,900 20 8,500 920 300 15,000 1,600 3,100 0 100 54,600 -1,700
3% 43% 0% 2% 7% 8% 0.4% 6% 3% 0% 16% 2% 1% 2.9% 6% 0% 0%
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Variability in the components of the water budget is directly influenced by annual variations in climatic 
conditions, as shown on Figure 3-52. During the historical period, two full periods of wet and dry climatic 
cycles were evident. Dry climatic conditions (drought) prevailed from 1984 through 1991 and again from 
2012 through the current water in 2021, as depicted by the peach-colored areas on Figure 3-52. During 
these dry climatic periods (drought), the amount of recharge was relatively low. For example, during the 
drought between 2012 and 2016, recharge from precipitation and mountain front recharge were reduced 
significantly, to near zero. The graph indicates that the drought resulted in a net reduction of groundwater in 
storage. The variability within the water budget generally follows the trends evident in the representative 
water level wells, which are presented as hydrographs in Figures 3-22 through 3-24. 

In contrast, wet conditions prevailed in the early 1980s, again between 1992 and 1998 (as shown by blue 
areas on Figure 3-52), as well as during occasional single alternating wet/dry years. During otherwise normal 
(average) periods (indicated by gray areas on Figure 3-52) and during the wet periods, the amount of 
recharge and streamflow percolation was relatively high. The net result during these periods was a gain of 
groundwater in storage.  

The water budget for the historical period is also influenced by the amount of groundwater pumping that 
occurs. Over the historical period, the total amount of groundwater pumping decreased in the early 1990s, 
corresponding with a period when irrigation of alfalfa and pasture acreage (high water use factors) declined 
and irrigated vineyard acreage (a low water use factor) increased. The transition from alfalfa and pasture to 
vineyards resulted in an estimated net decrease of groundwater pumping because the irrigation demand per 
acre of vineyards is significantly less than the per-acre demand for alfalfa and pasture. This decrease in 
pumping contributed to an increase of groundwater in storage during the 1990s.  

Over the 37-year historical period, a total net decline of groundwater in storage of about 62,100 AF 
occurred. The average annual groundwater storage decline during the historical period—or the difference 
between inflow and outflow to groundwater in the EMA—is approximately 1,830 AFY. This estimate of the 
groundwater deficit is similar to the deficit projected by the County of Santa Barbara, which, in 2003, 
estimated the demand in 2020 to be 1,600 AFY. It was projected that this shortfall would continue at 
approximately this level through 2040. 

3.3.3.6.1 Sustainable Yield Estimate of the Basin 

The water budget for the historical period of 1982 through 2018 indicates that total groundwater outflow 
exceeded the total inflow in the EMA by an average of 1,830 AFY. The sustainable yield in the EMA was 
estimated by adding the average change of groundwater in storage (negative 1,830 AFY) to the estimated 
total average amount of groundwater pumping (14,700 AFY) for the historical period. This results in a 
sustainable yield of about 12,870 AFY. This estimated value reflects balanced historical climatic and 
hydrologic conditions and provides insight into the amount of groundwater pumping that can be sustained in 
the EMA such that groundwater inflows (including pumping) do not exceed outflows (recharge).  

The sustainable yield estimate includes recharge and discharge estimates from a combination of imported 
and native local sources. Of the groundwater recharge components, which averaged 18,770 AFY during the 
historical period, approximately 287 AFY is derived from percolation of irrigation water into the Santa Ynez 
Uplands from imported sources and another 339 AFY from septic return flow from imported sources. 
Together, these two components add 626 AFY, or 3 percent of the groundwater recharge from imported 
sources. 

Long-term withdrawals in excess of sustainable yield can lead to undesirable results. It should be recognized 
that the concepts of safe yield, sustainable yield, and overdraft reflect conditions of water supply and use 
over a long-term period. Given the importance of the conjunctive use of both surface water and groundwater 
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in the EMA, short-term water supply differences are satisfied largely by groundwater pumping, which, in any 
given year, often exceed the sustainable yield of the groundwater within the EMA. The EMA, however, has a 
very large amount of groundwater in storage that can be used as carryover storage during years when there 
is little native recharge. The large amount of groundwater in storage can be replenished in future years by 
reduced pumping and increased surface water use, or from various types of projects, including, for instance, 
artificial recharge.  

3.3.3.7 Reliability of Historical Surface Water Supplies 

 

The historical reliability of the surface water supply has been a function of the availability of local and 
imported surface water, subject to the SWP allocation and operation of the Cachuma Project. The long-term 
reliability of the surface water from the local sources, including Bradbury Dam outflow releases and tributary 
runoff from the Santa Ynez Uplands, is subject to climatic variability and is subject to requirements for dam 
releases to meet in-stream habitat and water rights requirements. Releases from Lake Cachuma for these 
purposes have maintained a stable surface water supply within the EMA. Flow in the Santa Ynez River main 
stem will continue to be regulated and determined by terms of the State Board Order (SWRCB, 2019) and 
NMFS Biological Opinion (NMFS, 2000). 

The variability of historical supply was discussed in Section 3.3.2.1, which documents the sources of surface 
water supply as (1) surface water flows that enter the EMA from precipitation runoff within the watershed;(2) 
Santa Ynez River inflow to the EMA, regulated by SWRCB as release outflows from Lake Cachuma; (3) water 
delivered from the Cachuma Project directly to ID No. 1 via pipeline prior to 1997; and (4) deliveries of 
imported SWP supplies under the Exchange Agreement (since 1997).  

The estimated average annual total inflow into the entire EMA, including the Santa Ynez River area, from all 
sources over the historical period is about 93,000 AFY. The largest component of this average inflow is due 
to releases from Bradbury Dam and subsequent flow in the Santa Ynez River, which averaged 60,800 AFY 
during the historical period. A more complete discussion of the outflow from Bradbury Dam is presented in 
Section 3.1.1.3. The large difference between the minimum and maximum inflows in Table 3-22 reflects the 
climatic variability and the difference between dry and wet years in the EMA and contributing watershed. 

The annual average, minimum, and maximum volumes of local surface water sources (native and imported) 
during the historical period are presented in Table 3-22. The imported surface water averaged 2,910 AFY. 
During most years this averaged 3,200 AFY, except for the 4 exceptionally dry years during this period 
(1990, 1992, 1995, and 2016), when much less water was delivered. During these 4 years, the volume of 

 §354.18 Water Budget.  

(c) Each Plan shall quantify the current, historical, and projected water budget for the basin as 
follows:  

(2) Historical water budget information shall be used to evaluate availability or reliability of past 
surface water supply deliveries and aquifer response to water supply and demand trends relative to 
water year type. The historical water budget shall include the following: 

(A) A quantitative evaluation of the availability or reliability of historical surface water supply 
deliveries as a function of the historical planned versus actual annual surface water deliveries, by 
surface water source and water year type, and based on the most recent ten years of surface water 
supply information. 
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water delivered from imported sources (SWP Table A and Cachuma Project) was as little as no water 
delivered (2016) to 891 AFY delivered (1992).  

If drought conditions persist locally, regionally, and state-wide, surface water supplies from Lake Cachuma 
releases and imported surface water from the SWP may be curtailed. This condition would increase the 
reliance on local groundwater supplies to meet demands for water, which could lead to lowered groundwater 
levels and an increase in the annual deficit of groundwater in storage. DWR best management practices 
acknowledge that overdraft that occurs during drought conditions does not necessarily require 
implementation of projects and management actions; however, if water levels do not recover after normal 
climate conditions return, then projects and management actions must be implemented (refer to Section 6) 
(DWR 2016a, 2016b, and 2016c). The GSA may decide to implement some projects and management 
actions at some point during the drought to avoid undesirable results and extend the availability of 
groundwater to meet demands during an unprecedented drought.  

3.3.4 Current Water Budget (Water Years 2011 through 2018) 

  

SGMA regulations require that a water budget under current conditions be developed based on the most 
recent hydrology, water supply, water demand, and land use information. For this GSP, the period selected to 
represent current conditions is water years 2011 through 2018. This period is a subset of the historical 
period described above in Section 3.3.3. 

The current water budget period is dominated by a drought period when annual precipitation averaged about 
78 percent of the historical average and percolation of direct precipitation averaged about 62 percent of the 
historical average. As a result, the current water budget period represents drought conditions and is not 
representative of the long-term, balanced conditions needed for sustainability planning purposes.  

Estimates of the surface water and groundwater inflow and outflow, and changes in groundwater storage for 
the current water budget period are provided below. 

3.3.4.1 Surface Water Inflows 

As with the water budget under historical conditions, the current water budget includes two surface water 
source types: local supplies and SWP. 

3.3.4.1.1 Local Surface Water Supplies 

Current local surface water supplies include surface water flows that enter the EMA from precipitation runoff 
within the watershed and Santa Ynez River inflow to the EMA, regulated as releases from Lake Cachuma at 
Bradbury Dam. The annual average, minimum, and maximum values for these inflows for the current period 
are shown in Table 3-28. Both ID No. 1 and the City of Solvang produce local surface water from the Santa 
Ynez River main stem (including underflow) for applied use in the Santa Ynez Uplands area of the EMA.  

 §354.18 Water Budget.  

(c) Each Plan shall quantify the current, historical, and projected water budget for the basin as 
follows:  

(1) Current water budget information shall quantify current inflows and outflows for the basin using 
the most recent hydrology, water supply, water demand, and land use information.  
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Table 3-28. Annual Surface Water Inflow, Current Period (2011 through 2018) 
(Values in acre-feet per year) 

Surface Water Inflow Component Average Minimum1 Maximum1 

Santa Ynez River Inflow 22,500 6,900 93,700 

Santa Ynez River Tributary Inflow2 12,100 1,200 54,100 

Mountain Front Recharge 2,100 0 8,900 

Precipitation Recharge 200 0 600 

Septic Return Flow  20 20 20 

Agricultural Irrigation Return Flow 60 40 70 

Cachuma Project (Imported)3 0 0 0 

SWP Exchange Agreement (Imported)3 1,570 0 3,126 

SWP Table A (Imported)3 1,220 69 2,330 

Local 36,980  —  — 
Imported 2,790  —  — 

Total 39,770  —  — 

Notes     
1 Minimum and maximum values are not totaled because the values for each component may have occurred in different years. 
2 Tributaries include Hilton, San Lucas, Calabazal, Alisal, Santa Agueda, Zanja de Cota, Alamo Pintado, and Zaca Creeks. 
3 ID No. 1 exchanged its Cachuma Project entitlement supplies for an equivalent amount of SWP water that is delivered to the ID 
No. 1 turnout. 
SWP = State Water Project 

 

The estimated average annual total inflow from these sources during the current water budget period was 
about 39,770 AFY, or about 41 percent of the average annual inflow during the historical period of 95,980 
AFY. Inflow of surface water from the Santa Ynez River and contributing tributaries during the current period 
was significantly lower than during the historical period. The reduction in surface water inflows reflects the 
drought conditions that prevailed during the current water budget period. 

3.3.4.1.2 Imported Surface Water from State Water Project 

Imported SWP water has been used by ID No. 1 and the City of Solvang during the current water budget 
period, as described in Section 3.3.2.1.5. The annual average, minimum, and maximum values for the 
imported SWP water use during the current water budget period are summarized in Table 3-28. 

3.3.4.2 Surface Water Outflows 

The estimated annual surface water outflow leaving the EMA as flow in the Santa Ynez River and subsurface 
flow over the current water budget period is summarized in Table 3-29. Reductions in surface water outflow 
for the current water budget period were similar to reductions for the surface water inflows. 



PUBLIC DRAFT | Section 3. Basin Setting 

GSI Water Solutions, Inc.  3-148 

Table 3-29. Annual Surface Water Outflow, Current Period (2011 through 2018) 
(Values in acre-feet per year) 

Surface Water Outflow Component Average Minimum1 Maximum1 

Santa Ynez River Outflow (including Zaca Creek) 23,600 4,900 120,400 

Pumping (River Wells) 5,300 3,200 7,100 

Subsurface Outflow 1,800 1,800 1,800 

Phreatophyte ET 4,200 4,100 4,300 

Total 34,900 — — 

Notes     
1 Minimum and maximum values are not totaled because the values for each component may have occurred in different years.  
ET = evapotranspiration 
 

3.3.4.3 Groundwater Inflows and Outflows 

The water budget for the current period includes a summary of the estimated groundwater inflows, 
groundwater outflows, and change of groundwater in storage. Groundwater supplied most of the water used 
in the EMA during the current water budget period. 

3.3.4.3.1 Groundwater Inflows 

Groundwater inflow components include deep percolation of direct precipitation, streamflow percolation, 
subsurface groundwater inflow (including mountain front recharge), agricultural irrigation return flow, 
domestic/urban irrigation return flow, and domestic/urban septic return flow, and percolation of treated 
wastewater. The annual groundwater inflows during the historical period are summarized in Table 3-24. 
Groundwater inflows during the current period are summarized in Table 3-30. 

Table 3-30. Groundwater Inflow, Current Period (2011 through 2018) 
(Values in acre-feet per year) 

Groundwater Inflow Component Average Minimum1 Maximum1 

Deep Percolation of Direct Precipitation 7,000 100 30,000 

Tributary Percolation 600 300 1,200 

Subsurface Groundwater Inflow2 1,900 0 7,000 

Agricultural Irrigation Return Flow 2,400 2,100 2,600 
Domestic/Urban Irrigation Return Flow 200 160 220 
Septic Return Flow 1,100 1,000 1,100 
Wastewater Effluent Percolation 50 40 110 
Total 13,250  —  — 

Notes    
1 Minimum and maximum values are not totaled because the values for each component may have occurred in different 
years.  
2 Subsurface groundwater inflow includes mountain front recharge. 
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For the current period, estimated total inflow to the groundwater from the Santa Ynez Uplands ranged from 
4,060 to 41,300 AFY, with an average inflow of 13,250 AFY. Notable observations from the summary of 
groundwater inflows for the current period include the following: 

 Average total inflow during the current water budget period was about 70 percent of the average total 
inflow for the historical period. 

 Total annual average recharge from direct precipitation for the current period was about 62 percent of 
the recharge from direct precipitation for the historical period. 

 

3.3.4.3.2 Groundwater Outflows 

Groundwater outflow components include groundwater pumping from all water use sectors, subsurface 
groundwater outflow to tributaries and the adjacent management area, and phreatophyte ET. Groundwater 
discharges to surface water are included as discharges that ultimately flow to surface water in the Santa 
Ynez River. This volume was estimated using the EMA numerical groundwater flow modeling in consultation 
with consultants within the adjacent management areas. The estimated annual groundwater outflows for the 
current period are summarized in Table 3-31. 

Table 3-31. Annual Groundwater Outflow, Current Period (2011 through 2018) 
(Values in acre-feet per year) 

Groundwater Outflow Component Average Minimum1 Maximum1 

Total Groundwater Pumping 15,000 13,620 15,410 
Subsurface Groundwater Outflow 1,700 100 10,100 
Phreatophyte ET 3,100 3,000 3,200 
Total 19,800  —  — 

Notes    
1 Minimum and maximum values are not totaled because the values for each component may have occurred in different years.  
ET = evapotranspiration 
 

Groundwater pumping was the largest groundwater outflow component, totaling 76 percent of all of the 
groundwater outflow. The estimated annual groundwater pumping by water use sector for the current period 
is summarized in Table 3-32. 
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Table 3-32. Annual Groundwater Pumping by Water Use Sector, Current Period (2011 through 2018) 
(Values in acre-feet per year) 

Water Use Sector Average Minimum1 Maximum1 

Agricultural2 11,700 10,900 12,200 

Municipal/Reported Domestic3 2,100 1,500 2,600 

Rural Domestic4 300 300 300 

Small Public Water Systems4 900 900 950 

Total 15,000  —  — 

Notes    
1 Minimum and maximum values are not totaled because the values for each component may have occurred in different years.  
2 Includes all metered and estimated agricultural irrigation pumping, both inside and outside of the SYRWCD. 
3 Includes all metered and self-reported domestic pumping that occurs within the SYRWCD. 
4 Includes only pumping that occurs outside of the Santa Ynez River Water Conservation District. 
  

Pumping for municipal uses accounts for 14 percent of total pumping over the current period. Agricultural 
pumping fluctuated over time but is estimated to have increased only slightly during the current period. As 
noted above, agricultural pumping outside SYRWCD is not reported. Rural domestic and small water system 
pumping occurring outside of the SYRWCD boundaries area account for 2 percent and 4 percent, 
respectively, of total pumping during the current period. Overall, the total average groundwater outflows 
during the current period were very similar to groundwater outflows during the historical period. 

3.3.4.4 Changes of Groundwater in Storage 

Average groundwater inflows and outflows within the EMA for the current period are presented on Figure 
3-53, and a summary of annual groundwater inflows and outflows are presented on Figure 3-54. Inflow 
components are graphed above the zero line and outflow components are graphed below the zero line on 
Figure 3-54. The cumulative change of groundwater in storage during the current period on Figure 3-12 
indicates that the average inflow of approximately 13,250 AFY is less than the average total outflow of 
19,800 AFY. On average, there has been a reduction of groundwater in storage with an average overdraft of 
approximately 6,580 AFY over the current period of 2011 through 2018. The total reduction of groundwater 
in storage during the current period was approximately 52,800 AF. As stated previously, the current water 
budget was developed during a severe drought period and is not representative of long-term basin 
conditions. 
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Figure 3-53. Average Groundwater Budget Volumes, Current Period 
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3.3.5 Projected Water Budget  

  

3.3.5.1 Projected Water Budget Calculation Methods [§354.18(d)(1),(d)(2),(d)(3),(e), and (f)] 

The SGMA regulations require the following regarding projected water budgets: 

 Projected water budgets shall be used to estimate future baseline conditions of supply, demand, and 
aquifer response to Plan implementation, and to identify the uncertainties of these projected water 
budget components.  

 Projected hydrology shall utilize 50 years of historical precipitation, evapotranspiration, and streamflow 
information as the baseline condition for estimating future hydrology.  

 Projected water demand shall utilize the most recent land use, evapotranspiration, and crop coefficient 
information as the baseline condition for estimating future water demand.  

 Projected surface water supply shall utilize the most recent water supply information as the baseline 
condition for estimating future surface water supply.  

The subsurface groundwater inflow and outflow components of the projected water budget in the EMA were 
estimated utilizing estimated future land uses from the Santa Barbara County Association of Governments, 

 §354.18 Water Budget.  

(c) Each Plan shall quantify the current, historical, and projected water budget for the basin as 
follows:  

(3) Projected water budgets shall be used to estimate future baseline conditions of supply, demand, 
and aquifer response to Plan implementation, and to identify the uncertainties of these projected 
water budget components. The projected water budget shall utilize the following methodologies and 
assumptions to estimate future baseline conditions concerning hydrology, water demand and surface 
water supply availability or reliability over the planning and implementation horizon: 

(A) Projected hydrology shall utilize 50 years of historical precipitation, evapotranspiration, 
and streamflow information as the baseline condition for estimating future hydrology. The 
projected hydrology information shall also be applied as the baseline condition used to 
evaluate future scenarios of hydrologic uncertainty associated with projections of climate 
change and sea level rise. 

(B) Projected water demand shall utilize the most recent land use, evapotranspiration, and 
crop coefficient information as the baseline condition for estimating future water demand. 
The projected water demand information shall also be applied as the baseline condition used 
to evaluate future scenarios of water demand uncertainty associated with projected changes 
in local land use planning, population growth, and climate. 

(C) Projected surface water supply shall utilize the most recent water supply information as 
the baseline condition for estimating future surface water supply. The projected surface water 
supply shall also be applied as the baseline condition used to evaluate future scenarios of 
surface water supply availability and reliability as a function of the historical surface water 
supply identified in Section 354.18(c)(2)(A), and the projected changes in local land use 
planning, population growth, and climate. 
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related pumping volumes, and repeating factors associated with the historical climatic conditions projected 
forward in time through 2032 and 2072. The effects of climate change were also evaluated using DWR-
provided climate change factors. This section briefly describes the estimated components of the projected 
water budget that include (1) the effects of changing land use and water demand and (2) effects caused by 
climate change. 

The 2030 and 2070 precipitation and ET climate change factors are available on 6-kilometer resolution 
grids. The climate data sets have also been analyzed with a soil moisture accounting model known as the 
Variable Infiltration Capacity (VIC) hydrology model and routed to the outlet of subbasins defined by 8-digit 
Hydrologic Unit Codes (HUCs). The resulting downscaled hydrologic time series are available on the SGMA 
Data Viewer hosted by DWR.42 Precipitation and ET data used in this analysis were downloaded from the 
SGMA Data Viewer for climate grid cells covering the EMA within HUC 18060010, which covers the entire 
Santa Ynez River Valley Groundwater Basin. Monthly time series change factors were then developed for the 
EMA. Monthly time series change factors for inflow in the Santa Ynez River—which will continue to be 
regulated by the State Board Order (SWRCB, 2019) and the 2000 Biological Opinion (NMFS, 2000)—were 
similarly retrieved from the SGMA Data Viewer. Mean monthly and annual values were computed from the 
time series to show projected patterns of change under 2030 and 2070 conditions.  

3.3.5.1.1 Projected Hydrology [§354.18(c)(3)(A)] 

  

DWR’s Water Budget and Modeling Best Management Practices (DWR, 2016b, 2016c, and 2020b) describe 
the use of climate change data to estimate projected hydrology. DWR has also provided SGMA Climate 
Change Data and published a Guidance for Climate Change Data Use for Groundwater Sustainability Plan 
Development (DWR, 2018b) as the primary source of technical guidance used in this analysis.  

The DWR-provided climate change data are based on the California Water Commission’s Water Storage 
Investment Program climate change analysis results, which used global climate models and radiative forcing 
scenarios recommended for hydrologic studies in California by the Climate Change Technical Advisory Group. 
Climate data from the recommended General Circulation Model models and scenarios have also been 

 

42 Available at https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer#currentconditions. (Accessed February 15, 
2021.) 

 §354.18 Water Budget.  

(c) Each Plan shall quantify the current, historical, and projected water budget for the basin as 
follows:  

(3) Projected water budgets shall be used to estimate future baseline conditions of supply, demand, 
and aquifer response to Plan implementation, and to identify the uncertainties of these projected 
water budget components. The projected water budget shall utilize the following methodologies and 
assumptions to estimate future baseline conditions concerning hydrology, water demand and surface 
water supply availability or reliability over the planning and implementation horizon: 

(A) Projected hydrology shall utilize 50 years of historical precipitation, evapotranspiration, and 
streamflow information as the baseline condition for estimating future hydrology. The projected 
hydrology information shall also be applied as the baseline condition used to evaluate future 
scenarios of hydrologic uncertainty associated with projections of climate change and sea level rise.  
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downscaled and aggregated to generate an ensemble time series of change factors that describe the 
projected change in precipitation and ET values for climate conditions that are expected to prevail at 
midcentury and late century, centered around 2030 and 2070, respectively. The DWR data set also includes 
two additional simulation results for extreme climate scenarios under 2070 conditions. Use of the extreme 
scenarios (which represent Drier/Extreme Warming [2070DEW] and Wetter/Moderate Warming 
[2070WMW] conditions in GSPs) is optional.  

This section describes the retrieval, processing, and analysis of DWR-provided climate change data to 
project the impact of climate change on precipitation, ET, upstream inflow, and imported flows under 2030 
and 2070 conditions using at least 50 years of observed historical hydrology, and up to 97 years of 
hydrology, projected forward in time.  

Projected Changes in Streamflow. Within the entire Basin, and therefore the EMA, streamflow is projected to 
increase slightly, by 0.5 percent in 2030 and 3.8 percent in 2070, based on the DWR climate change factors 
and other factors in the VIC analyses for the Basin. This projected change in streamflow pertains to the flow 
in the Santa Ynez River and flow from the tributaries both upstream and downstream of Lake Cachuma to 
the Santa Ynez River. Notably, the projection of changes of local surface water flow into the Santa Ynez River 
portion of the EMA is complicated and subject to significant error due to (1) the impoundment of the flow in 
the Santa Ynez River behind three reservoirs, (2) diversions through three tunnels to communities outside of 
the watershed to the south along the coast, and (3) requirements for regulated releases to the river, which 
flow into the EMA and onward downstream. The projected changes to streamflow resulting from the climate 
change factors have been applied to the flow that will occur through the tributaries that flow through the 
Santa Ynez Uplands and ultimately into the Santa Ynez River.  

Projected Changes in Evapotranspiration. Crops require more water to sustain growth in a warmer climate, 
and this increased water requirement is characterized in climate models using the rate of ET. Under 2030 
conditions, the EMA is projected to experience average annual ET increases of 3.8 percent relative to the 
historical period. The largest monthly changes would occur in winter and early summer with projected 
increases of 4.3 percent to 4.8 percent in January and 3.8 percent to 4 percent in June. Under 2070 
conditions, annual ET is projected to increase by 8 percent relative to the historical period. The largest 
monthly changes would occur in December with projected increases of between 12.8 percent and 13.5 
percent. Summer increases peak at approximately 8 percent in May and June.  

Projected Changes in Precipitation. The seasonal timing of precipitation in the EMA is projected to change. 
Sharp decreases in early fall and late spring precipitation accompanied by increases in winter and early 
summer precipitation are projected to occur. Under 2030 conditions, the largest monthly changes would 
occur in May with projected decreases of 14 percent, while increases of approximately 9 percent and 10 
percent are projected in March and August, respectively. Under 2070 conditions, decreases of up to 31 
percent are projected in May while the largest increases are projected to occur in September (25 percent) 
and January (17 percent). The EMA is projected to experience minimal changes in total annual precipitation. 
Annual precipitation increases by 0.8 percent or less are projected under 2030 conditions relative to the 
historical period. Under 2070 conditions, small decreases in annual precipitation are projected, with 
changes of less than 1 percent.  
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3.3.5.1.2 Projected Water Budget [§354.18(c)(3)(B)] 

 

Based on the conditions documented in the historical water budget, the inflow and outflow from the EMA 
were estimated into the future through the GSP implementation period through 2042 as well as for 50 total 
years after this GSP is submitted, through 2072. This section describes the methods and results to estimate 
the groundwater inflow and outflow components in the Santa Ynez Uplands through 2042 and 2072. 
Obviously, uncertainty exists in the estimates for the current and projected water supply and demand. The 
level of uncertainty is compounded as the forecast time horizon extends from 20 to 50 years. To minimize 
the uncertainty that will always exist, this projected water budget is based the best available data and 
compiled in coordination and collaboration with water users within the EMA, the entire Basin, and adjacent 
groundwater basin. 

Agricultural Acreage. Between water years 1982 and 2018, irrigated agricultural pumping within the Santa 
Ynez Uplands averaged 11,700 AFY. During 2018, the year of the most recent crop survey, there was an 
estimated 6,818 acres of irrigated land within the Santa Ynez Uplands. Of this area, a total of 4,241 acres 
were planted in irrigated crops in the areas outside of the SYRWCD boundaries, for which a total of 8,976 
AFY was pumped. This is equal to an application rate of an average of 2.11 acre-feet per acre per year. 

The available crop survey data from 1985, 1996, 2014, 2016, and 2018 indicate that groundwater 
pumping occurred in areas outside of the SYRWCD boundaries is used to satisfy a variety of crops, the 
acreages of which vary from year to year. A summary of the land use trends for the recent years is presented 
in Table 3-33. The crop types presented are combined into six groups of similar crops (and cannabis).  

  

 §354.18 Water Budget.  

(c) Each Plan shall quantify the current, historical, and projected water budget for the basin as 
follows:  

(3) Projected water budgets shall be used to estimate future baseline conditions of supply, demand, 
and aquifer response to Plan implementation, and to identify the uncertainties of these projected 
water budget components. The projected water budget shall utilize the following methodologies and 
assumptions to estimate future baseline conditions concerning hydrology, water demand and surface 
water supply availability or reliability over the planning and implementation horizon: 

(B) Projected water demand shall utilize the most recent land use, evapotranspiration, and crop 
coefficient information as the baseline condition for estimating future water demand. The projected 
water demand information shall also be applied as the baseline condition used to evaluate future 
scenarios of water demand uncertainty associated with projected changes in local land use planning, 
population growth, and climate. 
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Table 3-33. Summary of Historical and Projected Irrigated Agricultural Acreage, Outside of Santa Ynez 
River Water Conservation District 
(Values in acres) 

Crop Group Recent Trend 1996 2014 2016 2018 2042 
(Projected) 

2072 
(Projected) 

Deciduous Fruit 
and Nuts Modest increase 37 93 93 74 130 199 

Field Crops Rising 
(+ 4.5% / year) 267 273 812 1,090 1,752 2,581 

Ornamentals Unchanged 5 29 21 3 14 28 
Pasture Declining 1,350 839 858 747 500 500 
Truck, Nursery, 
and Berry Crops Declining 141 714 675 498 300 300 

Vineyards Very modest 
increase 944 1,804 1,932 1,828 1,900 1,990 

Cannabis Large increase 
expected 0 0 0 0 500 1,000 

Total 2,743 3,752 4,390 4,241  5,096   6,598 
Change Since 2018 + 856  +2,357 

Annual Increase + 36 + 45 
Annual Change, Percent + 0.77 % + 0.82 % 

 

The total irrigated area outside of the SYRWCD was 4,241 acres in 2018, the period of the most recent land 
use survey. The total irrigated area consisted principally of vineyards and field crops, as well as lesser 
acreages of pasture and truck, nursery, and berry crops. The projection of estimated changes of irrigated 
crop acreages into the future were considered individually for the six crop groups (and cannabis) in 
consultation with the GSA Committee and EMA GSA member agency staff, at a public meeting with the input 
of local irrigators.43  

Based on the available data, only field crops exhibited an upward trend in recent years, rising at 4.5 percent 
per year. This projection was projected into the future at this rate, which would add 28 acres of field crops 
on average per year. By 2042, the number of acres of field crops outside of the SYRWCD is projected to 
increase from 1,090 acres in 2018 to 1,752 acres. This may increase further to 2,581 acres by 2072 using 
this projected rate of growth.  

The data indicated that the area of truck, nursery, and berry crops has declined significantly. Truck, nursery, 
and berry crops have lost an average of 50 acres per year since 2014 and covered 498 acres in 2018. For 
the sake of the projection, the authors have estimated that a total of 300 acres of these crops will remain 
within the EMA for the foreseeable future (through 2042 and 2072). 

 

43 Based on personal conversations with local irrigators, including Kevin Merrill, and feedback from board members and 
public comments collected during a public meeting held February 25, 2021. Considerations for projection of individual crop 
groups included market conditions and projected changes in water availability and cost. 
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Likewise, pasture, which covered 747 acres in 2018, has been declining recently, losing more than 20 acres 
per year on average. For the sake of the projection of this crop type, the authors have assumed that this 
decline will continue but will not drop below a total of 500 total acres within the area outside of the 
SYRWCD.  

The expansion of vineyard acreage has slowed considerably in recent years, compared to the rapid growth 
that occurred during the late 1990s and early 2000s. Between 1996 and 2014, vineyards grew at an 
average rate of approximately 3.7 percent per year; however, since 2014 this has moderated to near zero 
growth, which is included in the projection as less than 0.2 percent per year annual growth. This is equal to 
an increase of 3 acres per year on average. 

While not included as a crop category in the recent crop surveys, cannabis production is projected to enter 
the Santa Ynez Valley and the EMA in the coming years. The County of Santa Barbara has placed an upper 
limit on the maximum number of acres county-wide allowed to be planted with cannabis. The assumption for 
the EMA is that cannabis production will reach a limit for the Santa Ynez Valley over the next several years 
and will increase beyond the current limit. Review of the four current cannabis permit applications suggest 
that a total of approximately 350 acres of cannabis production are being considered within the EMA. Three 
of the four parcels with pending cannabis permits are located on parcels that are not currently irrigated; 
thus, the authors have assumed that this land use will represent newly irrigated acreage within the EMA. The 
estimated acreage of this crop projected through 2042 and 2072 are only estimates and are subject to 
much uncertainty. 

The estimated projected total acreages of the ornamentals and deciduous fruit and nuts remained relatively 
unchanged, based on the crop surveys and are not projected to increase significantly during the projected 
water budget period.  

Overall, the summation of the individual cropping changes result in a projected increase in irrigated acreage 
outside of SYRWCD from 4,241 acres in 2018 to 5,259 acres in 2042, at an annual growth rate of 
approximately 0.8 percent per year. Between 2042 and 2072, the total irrigated acreage is projected to 
increase further relative to 2018, to 6,598 acres at the same average annual growth rate. This growth is 
expected to occur mostly due to increases in field crops and cannabis acreage. The projected agricultural 
acreages and water use are projected to increase only modestly over the next 20 and 50 years. This 
increase, based principally on conversion to field crops and a more modest increase in vineyard acreage, are 
together similar in scale to the estimated projected increase in cannabis acreage. The projected rate of 
expansion of acreage is equal to 36 acres added per year. This rate is reasonably consistent with the current 
rate of change of the crop groups presented in and was confirmed with the GSA Committee and member 
agency staff to reasonably represent an estimate of future land use. 

Agricultural Pumping. Projected future ET values were derived for each of these crop groups for 2042 and 
2072 by multiplying the acreage of each crop by historical crop ET and the DWR climate change factors. The 
water use of each crop group varies between 1.05 acre-feet per acre per year for field crops to 3.11 acre-
feet per acre per year for truck, nursery, and berry crops, as shown in Table 3-34.  

The assigned water duty factors are based on SYRWCD’s Groundwater pamphlet (SYRWCD, 2010). There 
has been some discussion in public meetings that the water duty factor of 1.60 acre-feet per acre per year 
for vineyards may be too high and the current water use for the crop may be closer to 1.0 to 1.2 acre-feet 
per acre per year inclusive of irrigation and frost protection. Adjusting the water use factor for this crop could 
have an effect on the current and projected water budgets. This is discussed further later in this section. 
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Table 3-34. Water Duty Factors for Crop Groups 

Crop Group Annual Crop Demand  
(acre-feet per acre per year) 

Deciduous Fruit and Nuts 2.14 
Field Crops 1.05 
Ornamentals 3.00 
Pasture 3.50 
Truck, Nursery, and Berry Crops 3.11 
Vineyards1 1.60 
Cannabis2 1.50 

Notes  
1 The assigned water duty factors are based on SYRWCD’s Groundwater Production Information and Instructions pamphlet 
(SYRWCD, 2010). 
2 From Battany, 2019, An Initial Estimate of a Water Duty Factor for Field-Grown CBD Hemp in The Paso Robles Area. The University 
of California working in cooperation with San Luis Obispo County and the U.S. Department of Agriculture. April 22, 2019. 
 

The agricultural demand was estimated throughout the Santa Ynez Uplands both within and outside of the 
SYRWCD. In 2018, a total of 2,900 AFY of water was pumped within the SYRWCD to satisfy agricultural 
demands. Agricultural pumping data from within the SYRWCD were based on metered production from ID 
No. 1 and the City of Solvang, and other self-reported pumping records of the total volume of water pumped 
but lacking information about the crops that will be irrigated. Throughout the historical period, agricultural 
pumping within the SYRWCD has been declining. Before 2000, agricultural pumpage averaged 4,113 AFY; 
since 2000, agricultural pumpage has declined to an average of 2,984 AFY. This moderate decline is equal 
to an average reduction of 51 AFY of agricultural pumping over the historical period within the SYRWCD. To 
estimate agricultural pumping within the SYRWCD, the authors assume that the modest decline will 
continue, from 2,900 AFY in 2018 to 2,497 AFY in 2042, as summarized in Table 3-35. 

Based on results of the projection, the overall agricultural pumping within the Santa Ynez Uplands will 
decrease slightly. The net effect of the increase in agricultural pumping outside of SYRWCD and decrease in 
pumping inside SYRWCD will result in an overall decrease in agricultural pumping. In 2018, agricultural 
pumping in the entire Santa Ynez Uplands was 11,301 AFY, which was similar to the average for the entire 
historical period of 11,700 AFY. Together with the declining agricultural pumping trend within the SYRWCD 
and conversion of crop acreages throughout the Santa Ynez Uplands to lower water use crops, pumping to 
satisfy crop demands is projected to decrease slightly to 11,129 AFY in 2042 and 10,584 AFY in 2072. 
These projections indicate that irrigated agricultural demand, not accounting for climate change, will decline 
by less than a percent by 2042 and 2072, as summarized in Table 3-35. 
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Table 3-35. Summary of Projected Irrigated Agricultural Pumping (Excluding Climate Change), Santa 
Ynez Uplands 
(Values in acre-feet per year) 

Crop Group 2018 2042 
(Projected) 

2072 
(Projected) 

Deciduous Fruit and Nuts 159 277 425 
Field Crops 1,143 1,838 2,707 
Ornamentals 10 43 85 
Pasture 2,615 1,750 1,750 
Truck, Nursery, and Berry Crops 1,550 933 933 
Vineyards 2,925 3,040 3,184 
Cannabis 0 750 1500 
SYRWCD 2,900 2,497 2,270 

Total 11,3011 11,129 10,584 
Change - 172 - 717 

Annual Change -7 -13 
Annual Change, Percent - 0.06 % - 0.12 % 

Note 
1 Agricultural pumping from Santa Ynez Uplands between 1982 and 2018 averaged 11,700 AFY 
SYRWCD = Santa Ynez River Water Conservation District 
 

Climate Change. The effects of climate change are projected to increase ET and therefore groundwater 
pumping for agriculture. DWR requires that consideration of climate change factors is consistent with DWR 
guidance for water budget projections. By 2042, the EMA is projected to experience average annual ET 
increases of 5.1 percent relative to the baseline historical period, and 8.2 percent by 2072. To satisfy these 
increases in ET, the total pumping for agriculture is projected to rise at magnitudes that are similar to the 
projected decreases due to cropping changes. Precipitation is projected to change slightly as a result of 
climate change in the future, increasing by 0.8 percent in 2042 and decreasing by 1 percent in 2072.  

As presented on the Table 3-36, climate change may increase pumping demand for agriculture by 568 AFY 
by 2042 and by 868 AFY by 2072. With the projected decrease in agricultural demand due to changes in 
cropping patterns and increase in demand due to climate change, the net effect is a slight increase in 
agricultural water demand of 3.5 percent in 2042 and a lesser increase of 1.3 percent in 2072.  
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Table 3-36. Summary of Projected Irrigated Agricultural Pumping Including Climate Change 
(Values in acre-feet per year) 

Crop Group 2018 2042 
(Projected) 

2072 
(Projected) 

Agricultural Demand 11,301 11,129 10,584 
Climate Change -- + 568 (+5.1%) + 868 (+8.2%) 

Ag + Climate Change  11,3011  11,696 11,452 
Change Since 2018 + 395 + 151 

Change Since 2018, Percent + 3.5 % + 1.3 % 
Change Since Historical Average, Percent - 0.03 % - 2.1 % 

Notes 
1 Agricultural pumping from Santa Ynez Uplands between 1982 and 2018 averaged 11,700 AFY. 
Ag = Agricultural demand 
 

The average agricultural pumping during the historical period was higher than the average for the single year 
of 2018. During the historical period, pumping for agriculture averaged 11,700 AFY, which was 400 AFY 
higher than in the single year 2018. Therefore, the projected effect of climate change combined with 
changes in cropping patterns into the future may result in little change in overall water use relative to the 
historical period, with a net decline of 0.03 percent in 2042 and 2.1 percent in 2072. 

A water duty factor of 1.1 acre-feet per acre per year for vineyards (which is relatively lower than the value of 
1.6 acre-feet per acre per year used in the calculation above) would decrease the overall agricultural 
pumping estimate from 11,129 AFY in 2042 to 10,179 AFY, for a net reduction of projected pumping by 950 
AFY. Likewise, the estimated pumping for vineyard irrigation would decline from 10,584 AFY in 2072 to 
9,589 AFY, for a reduction of 995 AFY relative to the values presented in Table 3-36. Including climate 
change, this would reduce the overall pumping for all crops to 10,698 AFY in 2042 and 10,375 AFY in 2072. 

Municipal and Industrial Pumping. Future M&I demands were estimated based on records of current 
demand for non-agricultural uses for the City of Solvang, ID No. 1, mutual water companies, and rural 
domestic users. To estimate future M&I demands, GSI Water Solutions, Inc. reviewed historical demand 
records from the City of Solvang and ID No. 1, along with population projections for the City of Solvang and 
unincorporated communities in the EMA based on pumping records from several mutual water companies, 
Santa Barbara County Association of Governments Regional (population) Growth Forecasts (SBCAG, 2012), 
the California Department of Finance Population and Housing Estimates (DOF, 2020) and discussions with 
agency staff. Based on these data sources, it was determined that the City of Solvang anticipates a 
population increase of approximately 1 percent per year while ID No. 1 and the unincorporated areas of the 
EMA (including Los Olivos, Ballard, the Chumash Reservation, and other areas) are not expected to increase 
in population through 2042 and 2072. Overall, the net effects of the increased population in the City of 
Solvang and unchanged populations within the other areas are a net increase in water use. This net change 
has also been assigned to the mutual water companies and rural domestic users.  

Together, the growth estimates from these sources were used to project overall changes in municipal 
demand as presented in Table 3-37. The minor expansion of M&I pumping within the Santa Ynez Uplands is 
equal to a 5 percent overall increase by 2042 and an 11 percent increase by 2072 compared to the 
historical period. This component of the water budget was applied to the projected growth of M&I; mutual 
and rural demands (outflow components); and Chumash WWTP effluent flow, septic return flow and urban 
irrigation return flows (inflow components). 



PUBLIC DRAFT | Section 3. Basin Setting 

GSI Water Solutions, Inc.  3-162 

Table 3-37. Summary of Projected Municipal, Industrial, and Rural Domestic Pumping 
(Values in acre-feet per year) 

Water Budget Component Historical Average 2042 
(Projected) 

2072 
(Projected) 

City of Solvang and  
ID No. 1 (Non-agricultural) 

1,940 2,040 2,150 

Mutual Water Companies 820 860 910 
Rural Domestic 300 320 330 

Total 3,060 3,220 3,390 
Change, AFY -- + 160 + 330 

Change, Percent -- + 5 % + 11 % 
 

Other Groundwater Inflow Components. All of the components of the groundwater budget were projected 
forward into the future for the 2042 and 2072 periods. In addition to changes to both agricultural and M&I 
pumping discussed above, the other components were adjusted to reflect the projected climate and 
hydrological changes, which are presented in Table 3-38.  

The water budget components related to agricultural pumping (agricultural return flow) were adjusted by the 
same magnitude as the adjustments to agricultural pumping described above. That is, increasing pumping 
for irrigated agricultural pumping in turn increases agricultural return flow by the same amount.  

Water budget components related to streamflow include tributary percolation (inflow) and outflow of 
groundwater to these tributaries. Both of these components were varied based on guidance by DWR, which 
projected that streamflow would increase in EMA by 1 percent in 2042 and 4 percent in 2072. These 
changes are incorporated into the projected water budget in Table 3-38. 

Precipitation recharge is projected to change slightly in the future, increasing by 0.8 percent in 2042 and 
decreasing by 1 percent in 2072. These adjustments were applied to projected change in precipitation 
recharge and mountain front recharge, which are both inflow components.  

The only component that did not change in the projected water budget was the subsurface outflow, which is 
minor and not significantly affected by the hydrologic changes projected to occur. 

Within the EMA Santa Ynez Uplands, agricultural and M&I demands are projected to increase. 

  



PUBLIC DRAFT | Section 3. Basin Setting 

GSI Water Solutions, Inc.  3-163 

Table 3-38. Summary of Historical, Current, and Projected Water Budget with Climate Change, Santa 
Ynez Uplands 
(Values in acre-feet per year) 

Water Budget Component Historical Current 2042 
(Projected) 

2072 
(Projected) 

Inflow Components 
Mountain Front Recharge 3,100 1,900 3,110 3,070 
Tributary Percolation 700 600 710 730 
Precipitation Recharge 11,300 7,000 11,330 11,190 
Chumash WWTP Effluent 40 50 40 40 
Septic Return Flows 900 1,100 950 1,000 
Ag Irrigation Return Flows 2,600 2,400 2,660 2,630 
Urban Irrigation Return Flows 130 200 140 140 
Groundwater Inflow 18,770 13,250 18,940 18,800 
Outflow Components 
City of Solvang and ID No. 1 
Pumping (Non-agricultural) 

1,940 2,130 2,040 2,150 

Agricultural Pumping 11,700 11,700 11,700 11,450 
Mutual Water 820 900 860 910 
Rural Domestic 300 300 320 330 
Outflow to Tributaries 2,700 1,600 2,740 2,800 
Phreatophyte ET 3,081 3,100 3,240 3,330 
Subsurface Outflow 100 100 100 100 
Groundwater Outflow 20,641 19,800 21,000 21,070 
Groundwater Change in Storage -1,830 -6,580 -2,060 -2,270 

Notes 
Ag = agriculture 
ET = evapotranspiration 
WWTP = wastewater treatment plant 
 

The M&I and agricultural demands are satisfied with both groundwater pumping from the Santa Ynez 
Uplands and surface water from local and imported water sources. Imported SWP water became available to 
the City of Solvang in 2002, which caused groundwater pumping demand to decrease compared to previous 
years. M&I demand is projected to increase by 5 percent in 2042 and 11 percent in 2072. Agricultural 
demand with climate change is projected to decrease very slightly by 0.03 percent in 2042 and decrease by 
2.1 percent in 2072. A summary of the projected pumping from the Santa Ynez Uplands is presented as 
Table 3-39. 
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Table 3-39. Summary of Projected Pumping with Climate Change 
(Values in acre-feet per year) 

Pumping Component Historical 
Average 

2042 
(Projected) 

2072 
(Projected) 

Agricultural 11,700 11,700 11,700 
Municipal, Rural Domestic, and 

Industrial 
3,060 3,220 3,390 

Total Pumping 14,760 14,920 14,840 
Change + 160 + 80 

Change, Percent + 1.1 % + 0.5 % 
Average Annual Change, Percent  + 0.04 % + 0.01 % 

 

At the end of the GSP implementation period in 2042 and into 2072, the total pumping in the EMA is 
projected to increase very slightly (by 1.1 percent or less relative to the historical period) in response to the 
combination of agricultural and M&I demands along with climate change projections. This increase 
represents an annual growth of projected pumping of approximately 0.1 percent per year through 2042 and 
2072. The modest increase in demand in 2042 is presented graphically on Figure 3-13 and in 2072 on 
Figure 3-56. 

3.3.5.1.3 Projected Surface Water Supply [§354.18(c)(3)(C)] 

 

Now and in the future, surface water is expected to be supplied to the EMA for use both in the Santa Ynez 
River and Santa Ynez Uplands. The surface water supplies from local and imported sources have been 
approximately 2,900 AFY through the historical period. Notably, the water supply available to the EMA was 
significantly lower between 2012 and 2016 (and 2018), when supplemental surface water supplies from 
the SWP were reduced due to drought conditions statewide.  

Based on planning guidance from the CCWA and DWR’s Delivery Capability Report (DWR, 2020a), a 
58 percent delivery allocation of SWP water to the EMA is the minimum projected volume of imported water 
that may be available. This would suggest that the volume of imported water supply available to serve ID No. 

 §354.18 Water Budget.  

(c) Each Plan shall quantify the current, historical, and projected water budget for the basin as 
follows:  

(3) Projected water budgets shall be used to estimate future baseline conditions of supply, demand, 
and aquifer response to Plan implementation, and to identify the uncertainties of these projected 
water budget components. The projected water budget shall utilize the following methodologies and 
assumptions to estimate future baseline conditions concerning hydrology, water demand and surface 
water supply availability or reliability over the planning and implementation horizon: 

(C) Projected hydrology shall utilize 50 years of historical precipitation, evapotranspiration, and 
streamflow information as the baseline condition for estimating future hydrology. The projected 
hydrology information shall also be applied as the baseline condition used to evaluate future 
scenarios of hydrologic uncertainty associated with projections of climate change and sea level rise.  
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1 (including the City of Solvang) for the foreseeable future may be between 58 and 100 percent of the 
historical deliveries, or between 1,682 and 2,900 AFY. 

Water supply from local surface water sources (diversion from the Santa Ynez River) was estimated based 
on climate-based adjustments to Santa Ynez River streamflow, which indicate that streamflow will increase 
by a total of 0.5 percent by 2030 and 3.8 percent by 2072. Together, pumping from the Santa Ynez River, 
managed as surface water diversions, averaged 5,000 AFY during the historical period, which is projected to 
increase to 5,520 AFY by 2042 and 5,550 AFY by 2072, or up to the pumping volume allowed by the SWRCB 
for individual water rights. These calculations indicate that downstream surface water production by ID No. 
1, City of Solvang, and other river water right holders and riparian landowners will likely be maintained. 

3.3.5.2 Summary of Projected Water Budget  

Overall, groundwater outflows from the Santa Ynez Uplands are projected to exceed inflows in the future. At 
the end of the implementation period in 2042, the groundwater outflows will exceed the groundwater inflows 
by 2,060 AFY as presented on Figure 3-55, which includes the anticipated effects of climate change. This 
represents a deficit.  

In 2072, groundwater outflows from the Santa Ynez Uplands are projected to exceed inflow components by 
2,270 AFY as presented on Figure 3-56, which includes the anticipated effects of climate change. This 
represents a deficit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-55. Projected Groundwater Budget, 2042 
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Figure 3-56. Projected Groundwater Budget, 2072 
 

During the historical period, production from wells in the Santa Ynez Uplands served increasing demands for 
areas that did not have access to surface water supply. In the future, it is assumed that surface water 
supplies, including imported water sources, will not be sufficient to meet new demand from agricultural and 
M&I uses, and so increased demand will be supplied by local groundwater.  

The combined effects of these changes in supply and demand are that total groundwater pumping in the 
EMA may increase by approximately 1.1 percent, from 14,760 AFY under historical conditions to 14,920 AFY 
under 2042 conditions, and to 14,840 AFY by 2072, unless measures are implemented to increase supply 
or reduce demand. The water budget calculations indicate that the current deficit (outflows exceeding 
inflows) could increase to an average of 2,060 AFY in 2042 and further to 2,270 AFY in 2072. 

This analysis points out that, if demand for groundwater increases in the future, projects and management 
actions may need to be developed to address the current and projected deficit anticipated to remain in 
2042, the year that DWR requires the Basin to be balanced and sustainable without undesirable results.  
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SECTION 4: Monitoring Networks 

4.1 Introduction to Monitoring Networks 

 

This section describes existing monitoring networks and improvements to the monitoring networks that will 
be developed for the Santa Ynez River Valley Groundwater Basin (Basin) Eastern Management Area (EMA) as 
part of Groundwater Sustainability Plan (GSP) implementation. This section is prepared in accordance with 
the Sustainable Groundwater Management Act (SGMA) regulations §354.32, §354.34, §354.36, §354.38, 
and §354.40 and includes monitoring objectives, monitoring protocols, assessment and improvement of 
monitoring network, representative monitoring, and data reporting requirements. 

The monitoring networks presented in this section are largely based on existing monitoring sites. During the 
20-year GSP implementation period, it may be necessary to expand the existing monitoring networks and 
identify or install more monitoring sites to fully demonstrate sustainability and improve the groundwater flow 
model. Monitoring networks and data gaps are described for each of the five applicable sustainability 
indicators. Identified data gaps will be addressed during GSP implementation to improve the Groundwater 
Sustainability Agency’s (GSA’s) ability to track progress and demonstrate sustainability. 

The groundwater level monitoring network section of this GSP is largely based on historical groundwater data 
compiled by the U.S. Geological Survey (USGS) National Water Information System (NWIS) program, the 
California Statewide Groundwater Elevation Monitoring (CASGEM) program,44 and semi-annual groundwater 
monitoring conducted by Santa Barbara County. The groundwater quality monitoring network section of this 
GSP is largely based on historical groundwater data compiled by the USGS Groundwater Ambient Monitoring 
and Assessment (GAMA) Program.45  

 
44 Available at NWIS, https://maps.waterdata.usgs.gov/mapper/index.html; CASGEM, 
https://water.ca.gov/Programs/Groundwater-Management/Groundwater-Elevation-Monitoring--CASGEM; and 
http://www.countyofsb.org/pwd/SYRVGWB.sbc; respectively. (Accessed May 20, 2021.) 
45 Available at GAMA, https://gamagroundwater.waterboards.ca.gov/gama/gamamap/public/. (Accessed May 20, 2021.) 

 §354.32 Introduction to Monitoring Networks. This Subarticle describes the monitoring network that 
shall be developed for each basin, including monitoring objectives, monitoring protocols, and data 
reporting requirements. The monitoring network shall promote the collection of data of sufficient 
quality, frequency, and distribution to characterize groundwater and related surface water conditions 
in the basin and evaluate changing conditions that occur through implementation of the Plan. 

https://maps.waterdata.usgs.gov/mapper/index.html
https://water.ca.gov/Programs/Groundwater-Management/Groundwater-Elevation-Monitoring--CASGEM
https://gamagroundwater.waterboards.ca.gov/gama/gamamap/public/
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4.2 Monitoring Network Objectives and Design Criteria 

 

The SGMA regulations require monitoring networks be developed to promote the collection of data of 
sufficient quality, frequency, and spatial distribution to characterize groundwater and related surface water 
conditions in the basin and to evaluate changing conditions that occur through implementation of the GSP. 
The monitoring network should accomplish the following: 

 §354.34 Monitoring Network.  

(a) Each Agency shall develop a monitoring network capable of collecting sufficient data to 
demonstrate short-term, seasonal, and long-term trends in groundwater and related surface 
conditions, and yield representative information about groundwater conditions as necessary to 
evaluate Plan implementation. 

(b) Each Plan shall include a description of the monitoring network objectives for the basin, including 
an explanation of how the network will be developed and implemented to monitor groundwater and 
related surface conditions, and the interconnection of surface water and groundwater, with sufficient 
temporal frequency and spatial density to evaluate the affects and effectiveness of Plan 
implementation. The monitoring network objectives shall be implemented to accomplish the 
following: 

(1) Demonstrate progress toward achieving measurable objectives described in the Plan. 

(2) Monitor impacts to the beneficial uses or users of groundwater. 

(3) Monitor changes in groundwater conditions relative to measurable objectives and minimum 
thresholds. 

(4) Quantify annual changes in water budget components. 

(d) The monitoring network shall be designed to ensure adequate coverage of sustainability 
indicators. If management areas are established, the quantity and density of monitoring sites in those 
areas shall be sufficient to evaluate conditions of the basin setting and sustainable management 
criteria specific to that area. 

(f) The Agency shall determine the density of monitoring sites and frequency of measurements 
required to demonstrate short-term, seasonal, and long-term trends based upon the following factors: 

(1) Amount of current and projected groundwater use. 

(2) Aquifer characteristics, including confined or unconfined aquifer conditions, or other physical 
characteristics that affect groundwater flow. 

(3) Impacts to beneficial uses and users of groundwater and land uses and property interests affected 
by groundwater production, and adjacent basins that could affect the ability of that basin to meet the 
sustainability goal. 

(4) Whether the Agency has adequate long-term existing monitoring results or other technical 
information to demonstrate an understanding of aquifer response. 
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 Demonstrate progress toward achieving measurable objectives described in the GSP. 

 Monitor impacts to the beneficial uses and users of groundwater. 

 Monitor changes in groundwater conditions relative to measurable objectives and minimum thresholds. 

 Quantify annual changes in water budget components. 

The density of monitoring sites and frequency of measurements are described in Sections 4.3.2, 4.4.2, 
4.5.2, 4.6.2, and 4.7. 

The minimum thresholds and measurable objectives monitored by the networks are described in Section 5. 

4.2.1 Monitoring Networks 
Monitoring networks have been developed for each of the five sustainability indicators that are applicable to 
the EMA: 

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

 Significant and unreasonable reduction of groundwater storage 

 Significant and unreasonable degraded water quality 

 Significant and unreasonable land subsidence that substantially interferes with surface land uses 

 Depletions of interconnected surface water that have significant and unreasonable adverse impacts on 
beneficial uses of the surface water 

The EMA is isolated from the Pacific Ocean and is not threatened by seawater intrusion; therefore, this GSP 
does not provide monitoring for the seawater intrusion sustainability indicator. 

The SGMA regulations allow the GSP to use existing monitoring sites for the monitoring network; however, 
some monitoring sites do not presently meet all SGMA requirements that include state well identification 
number, well location, ground surface elevation, well depth, and perforated intervals. Well information and 
data will be submitted to the SGMA Portal Monitoring Network Module (MNM). Currently, some wells in the 
groundwater level monitoring network do not have well construction information. Well construction 
information and other monitoring well information will be obtained during GSP implementation. 

The approach for establishing the monitoring network for the EMA is to leverage historical or existing 
monitoring programs and incorporate, as needed, additional monitoring locations that have been made 
available by cooperating entities. The monitoring networks are limited to locations with data that are publicly 
available and not collected under confidentiality agreements. This section identifies data gaps in each 
monitoring network and proposes locations and methods for filling those data gaps. 

4.2.2 Management Areas 
The Santa Ynez River Valley Groundwater Basin is identified by the California Department of Water 
Resources (DWR) in Bulletin 118 as Basin No. 3-015 (DWR, 2018). The greater Santa Ynez River Valley 
Basin is located in the Central Coastal region of California. For the purposes of groundwater management 
and SGMA compliance, the Santa Ynez River Valley Groundwater Basin is divided into three separate 
management areas: the Western Management Area (WMA), the Central Management Area (CMA), and the 
EMA (County of Santa Barbara et al., 2016). Each management area has its own monitoring networks. The 
quantity and density of monitoring sites in the EMA is sufficient to evaluate conditions of the EMA and 
establish sustainable management criteria specific to the EMA. 
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4.3 Groundwater Level Monitoring Network 

  

The minimum thresholds and measurable objectives for the chronic lowering of groundwater levels 
sustainability indicator are evaluated by monitoring groundwater levels at groundwater wells identified as 
representative monitoring sites (RMSs). The SGMA regulations require a network of monitoring wells 
sufficient to demonstrate groundwater occurrence, flow directions, and hydraulic gradients between 
principal aquifers and surface water features. 

Groundwater well construction information and water level data were obtained from the following sources: 

 USGS NWIS 

 DWR CASGEM 

 County of Santa Barbara 

 City of Solvang  

 Santa Ynez River Water Conservation, District Improvement District No. 1 (ID No.1) 

 DWR Online System for Well Completion Reports46 

 
46 Available at DWR, https://water.ca.gov/Programs/Groundwater-Management/Wells/Well-Completion-Reports. (Accessed 
May 20, 2021.) 

 23 Cal. Code Regs. §354.34 Monitoring Network.  

(e) A Plan may utilize site information and monitoring data from existing sources as part of the 
monitoring network. 

(g) Each Plan shall describe the following information about the monitoring network: 

(1) Scientific rationale for the monitoring site selection process. 

(2) Consistency with data and reporting standards described in Section 352.4. If a site is not 
consistent with those standards, the Plan shall explain the necessity of the site to the monitoring 
network, and how any variation from the standards will not affect the usefulness of the results 
obtained. 

(3) For each sustainability indicator, the quantitative values for the minimum threshold, measurable 
objective, and interim milestones that will be measured at each monitoring site or representative 
monitoring sites established pursuant to Section 354.36. 

(h) The location and type of each monitoring site within the basin displayed on a map, and reported in 
tabular format, including information regarding the monitoring site type, frequency of measurement, 
and the purposes for which the monitoring site is being used. 

(j) An Agency that has demonstrated that undesirable results related to one or more sustainability 
indicators are not present and are not likely to occur in a basin, as described in Section 354.26, shall 
not be required to establish a monitoring network related to those sustainability indicators. 

https://water.ca.gov/Programs/Groundwater-Management/Wells/Well-Completion-Reports
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These data sources resulted in a data set of more than 600 wells, each analyzed using the following steps to 
assess whether they would be included in the groundwater level monitoring network: 

 Include only currently measured wells: To reduce the possibility of selecting a well that has not been 
monitored in many years or that may no longer be accessible, wells were excluded that could not be 
measured in 2021.  

 Remove wells for which access agreements were denied by well owners: The monitoring agency (i.e., 
the County of Santa Barbara) was not able to obtain access agreements for some private wells included 
in the groundwater level monitoring program, and therefore these wells are excluded from the existing 
groundwater level monitoring network. An effort is ongoing to reach out to private and public well owners 
to discuss participation in the groundwater level monitoring network.  

All wells in the groundwater level monitoring network presented in this GSP are RMSs, which are also 
referred to as representative wells. The representative wells are defined in the SGMA regulations as 
monitoring sites that are representative of groundwater conditions in each of the principal aquifers within 
the EMA. These representative wells are evaluated in terms of sustainable management criteria in Section 5. 
The groundwater level representative wells network is summarized in Tables 4-1 and 4-2. There are 24 
representative wells in the groundwater level monitoring network. Additionally, there are 13 wells in the EMA 
monitored by Santa Barbara County that do not meet the criteria of representative wells, totaling 37 wells 
that are currently monitored in the EMA. The distribution of both the representative wells and all the wells 
included in the Santa Barbara County’s monitoring network within the EMA are shown on Figure 4-1.  

Representative wells have the following characteristics: 

 They are screened exclusively within a single principal aquifer. 

 They are spatially distributed to provide information across most of the EMA. 

 They have a reasonably long record of data (period of record) so that trends can be determined.  

 They have hydrograph signatures that are representative of wells in the surrounding area. 

The representative wells network for groundwater level consists of 24 wells (15 wells in the Paso Robles 
Formation and 9 wells in the Careaga Sand) that will be used to monitor groundwater levels and storage. Ten 
wells are production wells used for agricultural irrigation, seven wells are domestic drinking water wells, and 
seven wells are municipal drinking water wells. While not ideal for use as a monitoring well because they are 
production wells, these wells are currently included as representative wells because of their locations in the 
EMA, available well construction information, and a long period of record. Seventeen of the wells lack 
complete well construction information such as total depth and the top and bottom depths of perforations 
(see Tables 4-1 and 4-2). This is a data gap that will be addressed during GSP implementation.  
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Table 4-1. Groundwater Level Monitoring Network – Paso Robles Formation Wells 

Representative 
Well ID Well Use 

Well 
Dept
h (ft) 

Screen 
Interval(

s) 
(ft bgs) 

Ground 
Elevation 
(ft NAVD 

88) 

Referenc
e Point 

Elevation 
(ft NAVD 

88) 

First 
Date 

Measur
ed 

Last 
Date 

Measur
ed 

Years 

6N/29W-07L01 Agricultura
l — — 

868.9 870.7 
1960 2021 62 

6N/29W-08P01 Domestic — 210 to ? 915.2 915.4 1934 2021 88 
6N/29W-08P02 Domestic — — 896.0 897.0 1966 2021 56 
6N/30W-07G05 Municipal 166 — 604.3 606.7 1962 2021 60 
6N/30W-07G06 Municipal  

566 
305 to 

410 
602.3 604.3 

1962 2021 60 
6N/30W-11G04 Agricultura

l 400 
130 to 

390 
681.1 683.1 

2010 2021 12 
6N/31W-01P03 Municipal 

505 
195 to 

490 
633.1 634.7 

1967 2021 55 
6N/31W-02K01 Domestic — — 619.6 620.8 1942 2021 80 
6N/31W-13D01 Domestic 152 — 625.1 626.6 1941 2021 81 
7N/30W-16B01 Agricultura

l — — 
1,066.4 1,069.3 

1950 2021 72 
7N/30W-19H01 Agricultura

l — — 
1,090.1 1,105.9 

1954 2021 68 
7N/30W-29D01 Agricultura

l — — 
917.8 919.3 

1905 2021 117 
7N/30W-30M01 Agricultura

l — — 
806.5 807.5 

1905 2021 117 

7N/30W-33M01 
Agricultura

l 349 
150 to 

340 
764.3 764.7 

1954 2021 68 
7N/31W-36L02 Domestic — — 722.6 723.6 1942 2021 80 

Notes 
— = No data available 
? = Unknown 
bgs = below ground surface 
ft = feet 
NAVD 88 = North American Vertical Datum of 1988 
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Table 4-2. Groundwater Level Monitoring Network – Careaga Sand Wells 

Representative 
Well ID Well Use 

Well 
Dept
h (ft) 

Screen 
Interval(

s) 
(ft bgs) 

Ground 
Elevation 
(ft NAVD 

88) 

Referenc
e Point 

Elevation 
(ft NAVD 

88) 

First 
Date 

Measur
ed 

Last 
Date 

Measur
ed 

Years 

7N/31W-34M02 Agricultura
l — — 

671.1 673.1 
2014 2021 8 

6N/31W-03A01 Domestic — — 738.5 740.0 1963 2021 59 
6N/31W-04A01 Domestic 259 — 601.1 603.1 1956 2021 66 
6N/31W-09Q02 Municipal 

550 
250 to 

540 
756.9 754.0 

2011 2021 11 
6N/31W-10F01 Agricultura

l 265 — 
555.6 556.7 

1966 2021 56 
6N/31W-11D04 Agricultura

l 447 93 to ? 
565.3 560.6 

1955 2021 67 

6N/31W-16N07 Municipal 145 
99 to 
127 

479.3 478.2 
2011 2021 11 

6N/31W-xxxx1 Municipal 329 
190 to 

325 
503.2 500.9 

2011 2021 11 

Solvang HCA1 Municipal 490 
180 to 

470 
398.0 402.8 

2011 2021 11 
Notes 
1 The State Well Number for these wells is not known at this time. 
— = No data available 
? = Unknown 
bgs = below ground surface 
ft = feet 
NAVD 88 = North American Vertical Datum of 1988 
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4.3.1 Protocols for Monitoring Groundwater Levels 

 

The GSA adopted monitoring protocols using guidelines in the SGMA regulations and Best Management 
Practices (BMPs) published by DWR on monitoring protocols (DWR, 2010 and 2016a). The following 
information or procedure is collected and documented for each monitoring site: 

 Informal access agreements. Access agreements include semi-annual access to the site. 

 A unique identifier that includes a general written description of the site location, date established, 
access instructions and point of contact, type of information to be collected, latitude, longitude, and 
elevation. The written description for each monitoring location also tracks all modifications to the site in 
a modification log. 

The following considerations for groundwater level measuring protocols are considered: 

 Groundwater level data are taken from the correct location and relative to the correct measuring point. 

 Groundwater level data are accurate and reproducible, by measuring the water level three times during 
each measurement event.  

 Groundwater level data collection protocols are completed in accordance with the Data Quality 
Objectives process defined by the U.S. Environmental Protection Agency (EPA) Guidance on Systematic 
Planning Using the Data Quality Objective Process (EPA, 2006). 

 All important information is recorded to correct, if necessary, and compare data. 

 A data collection and management quality assurance/quality control (QA/QC) program has been 
implemented to ensure data integrity. 

Water level data is collected under the following conditions: 

 All groundwater levels are collected within as short a time as possible, preferably within a 1- to 2-week 
period. 

 Well owners (or operators) will ensure that the wells are not pumped for a period of 8 to 12 hours prior to 
measurement to ensure that the water levels represent static conditions.  

 Depth to groundwater is measured relative to an established reference point (RP) on the well casing. The 
RP is usually identified with a permanent marker, paint spot, or a notch in the lip of the well casing. By 
convention, in open casing monitoring wells, the RP reference point is located on the north side of the 
well casing. If no mark is apparent, the person performing the measurement measures the depth to 
groundwater from the north side of the top of the well casing. 

 The elevation of the RP of each well is surveyed to the North American Vertical Datum of 1988. The 
elevation of the RP is accurate to within 0.5 foot (ft). 

 §354.34 Monitoring Network.  

(i) The monitoring protocols developed by each Agency shall include a description of technical 
standards, data collection methods, and other procedures or protocols pursuant to Water Code 
Section 10727.2(f) for monitoring sites or other data collection facilities to ensure that the monitoring 
network utilizes comparable data and methodologies. 
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 The sampler removes the appropriate cap, lid, or plug that covers the monitoring access point listening 
for pressure release. If a release is observed, the measurement follows a period of time to allow the 
water level to equilibrate. 

 Depth to groundwater is measured to an accuracy of 0.1 ft below the RP.  

 If used in the future, water level transducers must be able to record groundwater elevation to an 
accuracy of 0.1 ft. Transducer data should be compared to hand-measured groundwater levels to 
monitor electronic drift or cable movement. 

 The water level meter is decontaminated before measuring domestic wells. 

4.3.2 Assessment and Improvement of Groundwater Level Monitoring Network 

 

 §354.38 Assessment and Improvement of Monitoring Network. 

(a) Each Agency shall review the monitoring network and include an evaluation in the Plan and each 
five-year assessment, including a determination of uncertainty and whether there are data gaps that 
could affect the ability of the Plan to achieve the sustainability goal for the basin. 

(b) Each Agency shall identify data gaps wherever the basin does not contain a sufficient number of 
monitoring sites, does not monitor sites at a sufficient frequency, or utilizes monitoring sites that are 
unreliable, including those that do not satisfy minimum standards of the monitoring network adopted 
by the Agency. 

(c) If the monitoring network contains data gaps, the Plan shall include a description of the following: 

(1)  The location and reason for data gaps in the monitoring network. 

(2)  Local issues and circumstances that limit or prevent monitoring. 

(d) Each Agency shall describe steps that will be taken to fill data gaps before the next five-year 
assessment, including the location and purpose of newly added or installed monitoring sites. 

(e) Each Agency shall adjust the monitoring frequency and density of monitoring sites to provide an 
adequate level of detail about site-specific surface water and groundwater conditions and to assess 
the effectiveness of management actions under circumstances that include the following: 

(1) Minimum threshold exceedances. 

(2) Highly variable spatial or temporal conditions. 

(3) Adverse impacts to beneficial uses and users of groundwater. 

(4) The potential to adversely affect the ability of an adjacent basin to implement its Plan or impede 
achievement of sustainability goals in an adjacent basin. 
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This section summarizes several portions of the groundwater level monitoring network that constitute data 
gaps, focused primarily on those data gaps that that “could affect the ability of the Plan to achieve the 
sustainability goal” (§ 354.38 [a]) for the EMA. Table 4-3 compares the suggested attributes of a 
groundwater level monitoring network from the BMPs to the current network and identifies data gaps (DWR, 
2016b). 

Per the SGMA regulations, a data gap: 

“refers to a lack of information that significantly affects the understanding of the basin setting or 
evaluation of the efficacy of Plan implementation and could limit the ability to assess whether a 
basin is being sustainably managed.”  

This section also presents estimates of uncertainty regarding the principal data relied upon for the GSP. 

The SGMA regulations require a sufficient density of monitoring wells to characterize the groundwater table 
or potentiometric surface for each principal aquifer. Professional judgment is also used to determine an 
adequate level of monitoring density. The monitoring density should allow for the sustainable management 
of the groundwater resource.  

The BMP suggests a range of 0.2 to 10 wells per 100 square miles, with a median of 5 wells per 100 square 
miles from various cited studies to be sufficient to adequately represent groundwater conditions within a 
basin. For this density to be considered sufficient, the distribution of the wells within the basin to “yield 
representative information and about groundwater conditions as necessary to evaluate Plan 
implementation” (§ 354.34). The EMA is approximately 156 square miles, and the groundwater level 
monitoring network consists of 15 wells in the Paso Robles Formation and 9 wells in the Careaga Sand; 
which equates to approximately 10 wells and 6 wells per 100 square miles for the well density in the Paso 
Robles Formation and Careaga Sand, respectively.  

Although the existing groundwater level monitoring network satisfies the well density guidance cited in the 
BMP, there is one area identified within the EMA (see Figure 4-2) where the addition of monitoring wells 
would improve the hydrogeologic conceptual model (HCM) discussed in Section 3.2.  

 §354.34 Monitoring Network.  

(c) Each monitoring network shall be designed to accomplish the following for each sustainability 
indicator: 

(1) Chronic Lowering of Groundwater Levels.  Demonstrate groundwater occurrence, flow directions, 
and hydraulic gradients between principal aquifers and surface water features by the following 
methods: 

(A) A sufficient density of monitoring wells to collect representative measurements through depth-
discrete perforated intervals to characterize the groundwater table or potentiometric surface for each 
principal aquifer. 

(B) Static groundwater elevation measurements shall be collected at least two times per year, to 
represent seasonal low and seasonal high groundwater conditions. 
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Table 4-3. Summary of Best Management Practices, Implementation Measures, and Data Gaps in the Groundwater Level Monitoring Network 

Best Management 
Practice 

Implementation  
Measures Data Gap 

Groundwater level data will be collected from each 
principal aquifer in the basin. 

Groundwater level data is collected from 
15 wells in the Paso Robles Formation 

and 9 wells in the Careaga Sand. 

There are two areas of low density of monitoring 
points identified in the Paso Robles Formation. 
The GSA will contact well owners in these areas 
to determine if additional wells can be added to 

the network. 

Groundwater level data must be sufficient to 
produce seasonal maps of groundwater elevations 
throughout the basin that clearly identify changes 
in groundwater flow direction and gradient (spatial 

density). 

The groundwater level monitoring 
network is sufficient to produce seasonal 

maps of groundwater elevations 
throughout the EMA that clearly identify 
changes in groundwater flow direction 

and gradient (spatial density). 

Some data used to prepare groundwater 
elevation maps (see Section 3.2) lack well 
construction information. Well construction 

information will be obtained from video surveys 
as funding allows. 

Groundwater levels will be collected during the 
middle of October and March for comparative 
reporting purposes, although more frequent 

monitoring may be required (frequency). 

All wells in the groundwater level 
monitoring network are monitored semi-

annual basis in the spring and fall. 

None Identified. 

Data must be sufficient for mapping groundwater 
depressions, recharge areas, and along margins of 
basins where groundwater flow is known to enter 

or leave a basin. 

The groundwater level monitoring 
network is sufficient for mapping 

groundwater depressions, recharge 
areas, and along margins of the EMA 
where groundwater flow is known to 
enter or leave the EMA, except in the 

vicinity of the Baseline Fault. 

The addition of groundwater monitoring located 
on either side of the Baseline Fault would clarify 
the relationship of water levels across the fault 

and, by extension, its potential role in 
controlling groundwater flow. Selection of wells 

for this purpose will be considered when 
expanding the groundwater level monitoring 

network. 
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Best Management 
Practice 

Implementation  
Measures Data Gap 

Well density must be adequate to determine 
changes in storage. 

The groundwater level monitoring 
network is sufficiently distributed and 
meets California Department of Water 

Resources density requirements to 
determine changes in groundwater in 

storage. 

 The distribution of wells used to determine 
changes of storage would be optimized by 

including wells in the northwestern and central 
portions of the EMA. The GSA will contact well 

owners in these areas to determine if wells can 
be added to the network. 

Long-term access agreements should be obtained 
for wells included in the monitoring network. 

Access agreements include year-round site access 
to allow for increased monitoring frequency. 

There are currently informal well access 
agreement for wells included in the 

groundwater level monitoring network. 

Formalized well access agreements will be 
obtained for wells in the groundwater level 

monitoring network. The GSA will contact well 
owners to formalize well access agreements 

during the GSP implementation period. 
Notes 
EMA = Santa Ynez River Valley Groundwater Basin Eastern Management Area 
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One area where the addition of monitoring wells would improve the HCM is in the Paso Robles Formation in 
the northwestern portions of the Santa Ynez Uplands from Los Olivos to the northern boundary of the Basin, 
including the northern reaches of Zaca creek and Alamo Pintado Creek. A second area where the addition of 
monitoring wells would improve the HCM is in the Paso Robles Formation in the central portion of the Basin, 
generally between Santa Agueda Creek and Happy Canyon (see Figure 4-2) An effort will be made during 
GSP implementation to contact owners of wells in these areas to determine if they can be included in the 
monitoring program. Including these additional wells in the groundwater level monitoring network would 
minimize the uncertainty of groundwater elevation trends and assist in sustainably managing the EMA.  

Based on the State Water Resources Control Board (SWRCB) Irrigated Lands Regulatory Program (ILRP), 
private agricultural supply and domestic supply wells have been identified in the northwestern uplands and 
the central portion of the EMA. There are wells monitored by Santa Barbara County in these areas. However, 
most of these wells do not represent a single aquifer and therefore do not meet the criteria for a 
representative well. The Los Olivos Community Service District (LOCSD) is currently developing a monitoring 
plan for monitoring nitrate concentrations near Los Olivos. The nitrate monitoring plan will include the 
installation of at least one nested monitoring well completed in the Paso Robles Formation. This well (or 
wells) will be included in the EMA groundwater level monitoring network once completed. An effort will be 
made by the EMA GSA to strategically coordinate with the LOCSD monitoring program.  

There are currently informal well access agreements for wells in the monitoring network. The GSP will 
contact well owners to formalize well access agreements during GSP implementation. Additionally, well 
construction information for 14 of 24 wells included in the groundwater level monitoring network is 
unknown. Section 352.4 of the SGMA regulations states that the water level within a well must represent a 
single aquifer, requiring accurate well construction information of the well. The well construction information 
in the groundwater level monitoring network should be determined using either video logs of wells and/or 
encouragement of owners to provide any well construction information for wells included in the groundwater 
level monitoring network. 

The current understanding of groundwater flow across the Baseline Fault, discussed in Section 3.1.2.1 is 
that the Baseline Fault is either permeable or semipermeable and does not constitute a barrier to 
groundwater flow. The addition of groundwater monitoring on either side of the fault would clarify the 
relationship of water levels across the fault and, by extension, its potential role in controlling groundwater 
flow. Selection of wells for this purpose should be considered when expanding the groundwater level 
monitoring network. 

There may be opportunities to optimize the groundwater level monitoring network in the EMA. The number of 
wells included in the groundwater level monitoring network will be evaluated during each 5-year GSP interim 
review period. Hydrograph signatures from wells included in the groundwater level monitoring network will 
be compared for redundancy. 
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4.4 Groundwater Storage Monitoring Network 

  

This GSP uses groundwater levels as a proxy for assessing change in groundwater in storage (see Section 5). 
The groundwater level monitoring network described in Section 4.3 will be used to create groundwater 
elevation contour maps and calculate change of groundwater in storage for each principal aquifer. The 
SYRWCD prepares annual reports, which present calculations of the change of groundwater in storage within 
the SYRWCD boundaries. To the extent possible, wells used for this purpose are included in this groundwater 
level monitoring network.  

4.4.1 Protocols for Monitoring Groundwater Storage  

 

The groundwater level monitoring network will be used as a proxy for the groundwater storage monitoring 
network. Therefore, the protocols described in Section 4.3.1 for the groundwater level monitoring network 
are representative of protocols for the groundwater storage monitoring network.  

 §354.34 Monitoring Network.  

(e) A Plan may utilize site information and monitoring data from existing sources as part of the 
monitoring network. 

(g) Each Plan shall describe the following information about the monitoring network: 

(1) Scientific rationale for the monitoring site selection process. 

(2) Consistency with data and reporting standards described in Section 352.4. If a site is not 
consistent with those standards, the Plan shall explain the necessity of the site to the monitoring 
network, and how any variation from the standards will not affect the usefulness of the results 
obtained. 

(3) For each sustainability indicator, the quantitative values for the minimum threshold, measurable 
objective, and interim milestones that will be measured at each monitoring site or representative 
monitoring sites established pursuant to Section 354.36. 

(h) The location and type of each monitoring site within the basin displayed on a map, and reported in 
tabular format, including information regarding the monitoring site type, frequency of measurement, 
and the purposes for which the monitoring site is being used. 

(j) An Agency that has demonstrated that undesirable results related to one or more sustainability 
indicators are not present and are not likely to occur in a basin, as described in Section 354.26, shall 
not be required to establish a monitoring network related to those sustainability indicators. 

 §354.34 Monitoring Network.  

(i) The monitoring protocols developed by each Agency shall include a description of technical 
standards, data collection methods, and other procedures or protocols pursuant to Water Code 
Section 10727.2(f) for monitoring sites or other data collection facilities to ensure that the monitoring 
network utilizes comparable data and methodologies. 
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4.4.2 Assessment and Improvement of Groundwater Storage Monitoring Network  

 

The groundwater level monitoring network will be used as a proxy for the groundwater storage monitoring 
network. Therefore, the data gaps discussed in Section 4.3.2 for the groundwater level monitoring network 
are representative of data gaps in the groundwater storage monitoring network. 

 §354.38 Assessment and Improvement of Monitoring Network. 

(a) Each Agency shall review the monitoring network and include an evaluation in the Plan and each 
five-year assessment, including a determination of uncertainty and whether there are data gaps that 
could affect the ability of the Plan to achieve the sustainability goal for the basin. 

(b) Each Agency shall identify data gaps wherever the basin does not contain a sufficient number of 
monitoring sites, does not monitor sites at a sufficient frequency, or utilizes monitoring sites that are 
unreliable, including those that do not satisfy minimum standards of the monitoring network adopted 
by the Agency. 

(c) If the monitoring network contains data gaps, the Plan shall include a description of the following: 

(1)  The location and reason for data gaps in the monitoring network. 

(2)  Local issues and circumstances that limit or prevent monitoring. 

(d) Each Agency shall describe steps that will be taken to fill data gaps before the next five-year 
assessment, including the location and purpose of newly added or installed monitoring sites. 

(e) Each Agency shall adjust the monitoring frequency and density of monitoring sites to provide an 
adequate level of detail about site-specific surface water and groundwater conditions and to assess 
the effectiveness of management actions under circumstances that include the following: 

(1) Minimum threshold exceedances. 

(2) Highly variable spatial or temporal conditions. 

(3) Adverse impacts to beneficial uses and users of groundwater. 

(4) The potential to adversely affect the ability of an adjacent basin to implement its Plan or impede 
achievement of sustainability goals in an adjacent basin. 

§354.34 Monitoring Network.  

(c) Each monitoring network shall be designed to accomplish the following for each sustainability 
indicator: 

(2) Reduction of Groundwater Storage. Provide an estimate of the change in annual groundwater in 
storage. 
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4.4 Seawater Intrusion Monitoring Network  

  

§354.34 Monitoring Network.  

(c) Each monitoring network shall be designed to accomplish the following for each sustainability 
indicator: 

(3) Seawater Intrusion. Monitor seawater intrusion using chloride concentrations, or other 
measurements convertible to chloride concentrations, so that the current and projected rate and 
extent of seawater intrusion for each applicable principal aquifer may be calculated. 

(e) A Plan may utilize site information and monitoring data from existing sources as part of the 
monitoring network. 

(g) Each Plan shall describe the following information about the monitoring network: 

(1) Scientific rationale for the monitoring site selection process. 

(2) Consistency with data and reporting standards described in Section 352.4. If a site is not 
consistent with those standards, the Plan shall explain the necessity of the site to the monitoring 
network, and how any variation from the standards will not affect the usefulness of the results 
obtained. 

(3)  For each sustainability indicator, the quantitative values for the minimum threshold, measurable 
objective, and interim milestones that will be measured at each monitoring site or representative 
monitoring sites established pursuant to Section 354.36. 

(h) The location and type of each monitoring site within the basin displayed on a map, and reported in 
tabular format, including information regarding the monitoring site type, frequency of measurement, 
and the purposes for which the monitoring site is being used. 

(i) The monitoring protocols developed by each Agency shall include a description of technical 
standards, data collection methods, and other procedures or protocols pursuant to Water Code 
Section 10727.2(f) for monitoring sites or other data collection facilities to ensure that the monitoring 
network utilizes comparable data and methodologies. 

(j) An Agency that has demonstrated that undesirable results related to one or more sustainability 
indicators are not present and are not likely to occur in a basin, as described in Section 354.26, shall 
not be required to establish a monitoring network related to those sustainability indicators. 
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The EMA is isolated from the Pacific Ocean and is not threatened by seawater intrusion; therefore, this GSP 
does not provide monitoring for the seawater intrusion sustainability indicator. 

§354.38 Assessment and Improvement of Monitoring Network. 

(a) Each Agency shall review the monitoring network and include an evaluation in the Plan and each 
five-year assessment, including a determination of uncertainty and whether there are data gaps that 
could affect the ability of the Plan to achieve the sustainability goal for the basin. 

(b) Each Agency shall identify data gaps wherever the basin does not contain a sufficient number of 
monitoring sites, does not monitor sites at a sufficient frequency, or utilizes monitoring sites that are 
unreliable, including those that do not satisfy minimum standards of the monitoring network adopted 
by the Agency. 

(c) If the monitoring network contains data gaps, the Plan shall include a description of the following: 

(1)  The location and reason for data gaps in the monitoring network. 

(2)  Local issues and circumstances that limit or prevent monitoring. 

(d) Each Agency shall describe steps that will be taken to fill data gaps before the next five-year 
assessment, including the location and purpose of newly added or installed monitoring sites. 

(e) Each Agency shall adjust the monitoring frequency and density of monitoring sites to provide an 
adequate level of detail about site-specific surface water and groundwater conditions and to assess 
the effectiveness of management actions under circumstances that include the following: 

(1) Minimum threshold exceedances. 

(2) Highly variable spatial or temporal conditions. 

(3) Adverse impacts to beneficial uses and users of groundwater. 

(4) The potential to adversely affect the ability of an adjacent basin to implement its Plan or impede 
achievement of sustainability goals in an adjacent basin. 
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4.5 Degraded Water Quality Monitoring Network  

  

The sustainability indicator for degraded water quality is evaluated by monitoring groundwater quality at a 
network of existing supply and monitoring wells. The SGMA regulations require sufficient spatial and 
temporal data from each principal aquifer to determine groundwater quality trends for water quality 
indicators to address known water quality issues.  

Potential point sources of groundwater quality degradation were identified using the SWRCB GeoTracker 
data management system. Waste Discharge Requirement permits from the SWRCB GeoTracker data 
management system were also reviewed. Section 3.2.3.1.3 summarizes information from GeoTracker for 
open/active contaminated sites. Figure 3-25 shows the locations of these potential groundwater 
contaminant point sources and the locations of completed/case-closed sites. The single open/active case is 
Jim’s Service Center (Site ID T0608300118) that was eligible for closure as of January 30, 2019, per the 
Central Coast Regional Water Quality Control Board (RWQCB) Low-Threat Closure Policy (SBCPHD, 2019) and 
is included in the SWRCB leaking underground storage tank (LUST) Program. Site assessment reports 
indicate there are dissolved-phase benzene and methyl tert-butyl ether (MTBE) plumes in groundwater 
beneath the site. Alamo Pintado Creek was determined to be the sensitive downgradient receptor. Due to (1) 
the measured groundwater gradient in the area of the site, (2) the classification of Alamo Pintado Creek as a 
losing stream by the USGS National Hydrography Dataset (NHD), and (3) decreasing benzene and MTBE 
concentrations, a minimal threat to groundwater as a potable water source was determined (Flowline 
Consulting, Inc., 2018). Two monitoring sites (Well T0608300118-MW-8A and T0608300118-MW-4) are 
currently monitored at this site as part of the LUST program. However, these are shallow monitoring wells are 

 §354.34 Monitoring Network.  

(e) A Plan may utilize site information and monitoring data from existing sources as part of the 
monitoring network. 

(g) Each Plan shall describe the following information about the monitoring network: 

(1) Scientific rationale for the monitoring site selection process. 

(2) Consistency with data and reporting standards described in Section 352.4. If a site is not 
consistent with those standards, the Plan shall explain the necessity of the site to the monitoring 
network, and how any variation from the standards will not affect the usefulness of the results 
obtained. 

(3) For each sustainability indicator, the quantitative values for the minimum threshold, measurable 
objective, and interim milestones that will be measured at each monitoring site or representative 
monitoring sites established pursuant to Section 354.36. 

(h) The location and type of each monitoring site within the basin displayed on a map, and reported in 
tabular format, including information regarding the monitoring site type, frequency of measurement, 
and the purposes for which the monitoring site is being used. 

(j) An Agency that has demonstrated that undesirable results related to one or more sustainability 
indicators are not present and are not likely to occur in a basin, as described in Section 354.26, shall 
not be required to establish a monitoring network related to those sustainability indicators. 
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completed in the tributary alluvium, which is not one of the two principal aquifers and hence the wells are 
not included in monitoring plan.  

According to the California Department of Conservation, Geologic Energy Management Division online Well 
Finder, or WellSTAR, tool, the Zaca Oil Field is the only oil and gas field located within or adjacent to the EMA. 
The USGS, in cooperation with SWRCB, initiated the California Oil, Gas, and Groundwater (COGG) Program in 
201547. The objective of the COGG Program is to determine where and to what extent groundwater quality 
may be adversely impacted by proximal oil and gas development activities (Davis, et al., 2018). Results and 
interpretations from the COGG Program are not yet available for review. If results and interpretations do 
become available during the implementation period of this GSP, the GSA will consider these findings during 
GSP review periods. 

Existing groundwater quality monitoring programs in the EMA and groundwater quality distribution and 
trends are described in Section 3.2.3. Identified constituents of concern are based on state and federal 
regulatory standards (maximum contaminant levels [MCLs] and secondary MCLs [SMCLs]) for drinking water 
established by the SWRCB Division of Drinking Water (DDW)48 and the EPA, respectively. For agricultural 
uses, constituents of concern are based on water quality objectives presented in the Water Quality Control 
Plan for the Central Coastal Basin (WQ Basin Plan) (RWQCB, 2019). No minimum thresholds have been 
established for regulated contaminants because state regulatory agencies, including the RWQCB and the 
Department of Toxic Substances Control, have the responsibility and authority to regulate and direct actions 
that address contamination. Minimum thresholds and measurable objectives pertaining to concentrations of 
salts and nutrients (total dissolved solids [TDS], chloride, sulfate, boron, sodium, and nitrate) have been 
established based upon water quality objectives established in the WQ Basin Plan by the RWQCB. 

Constituents of concern for drinking water will be assessed at municipal water supply wells as part of the 
SWRCB DDW program. Constituents of concern for agricultural and domestic use will be assessed as part of 
the state ILRP and reported on the GeoTracker website. According to the RWQCB proposed Ag Order 4.0, 
beginning in 2022, all ranches enrolled in the ILRP must conduct annual sampling of all on-farm domestic 
drinking water supply and irrigation wells between March 1 and May 31 of each year. All groundwater 
samples must be collected by a qualified third party using proper sample collecting and handling method. All 
groundwater monitoring data sampled to meet the minimum groundwater monitoring requirements of the 
Order will be submitted electronically to the SWRCB’s GeoTracker database by the testing laboratory. 
(RWQCB, 2021) 

Wells included in the groundwater level monitoring network are listed in Tables 4-1 and 4-2 and shown on 
Figure 4-3. All the wells from the GSP groundwater water quality monitoring network are RMS wells. Only 
wells completed in one of the two principal aquifers in the Santa Ynez Uplands are included in the 
groundwater quality monitoring network.  

The groundwater quality monitoring network includes 26 municipal and public water system wells that were 
identified by reviewing data available from the SWRCB DDW located in the SWRCB’s GAMA database. 
Selected wells were sampled for at least one of the constituents of concern during 2015 or more recently. 
The 26 wells are listed in Table 4-4 and shown on Figure 4-3.  

The agricultural supply wells and domestic supply wells included in the groundwater quality monitoring 
network were identified by reviewing data available from the ILRP located in the SWRCB’s GAMA database. 
Selected wells were sampled in 2015 or more recently. There is a total of 35 ILRP wells in the groundwater 

 
47 Description available at https://webapps.usgs.gov/cogg/. (Accessed May 18, 2021.) 
48 Available at SWRCB, https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/Chemicalcontaminants.html 
(Accessed May 21, 2021) 

https://webapps.usgs.gov/cogg/
https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/Chemicalcontaminants.html
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quality monitoring network; 10 wells were determined to be domestic supply wells based on their GAMA ID 
and 25 wells were determined to be agricultural supply wells. ILRP wells are listed in Table 4-4 and shown 
on Figure 4-3. All wells in Table 4-4 associated with an Agricultural or Domestic “Well Use” are part of the 
ILRP. Going forward, wells that are sampled as part of the ILRP will be used to assess groundwater quality at 
agricultural and domestic wells. 
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Table 4-4. Groundwater Quality Monitoring Network 

Well ID Well Use1 
Well 

Depth  
(ft bgs) 

Top of Screen  
(ft bgs) 

First Date 
Measured 

Last Date 
Measured2 

Years 
Measured 

Number of 
Sampling 

Events 
Aquifer 

4200531-010 Municipal — 75 10/25/1999 12/10/2018 20 52 Unknown 
4200612-006 Municipal — 25 11/9/1999 2/7/2019 21 24 Unknown 
4200616-004 Municipal — 120 8/16/2000 12/2/2018 19 47 Unknown 
4200800-001 Municipal — 523 10/6/1987 2/14/2019 33 78 Unknown 
4200802-001 Municipal — 243 4/13/1988 12/1/2018 31 47 Unknown 
4200802-002 Municipal — 180 3/31/1999 12/1/2018 20 33 Unknown 
4200804-006 Municipal — 410 5/8/2002 10/17/2018 17 36 Unknown 
4200804-008 Municipal — 440 3/6/2003 10/17/2018 16 16 Unknown 
4200807-006 Municipal — 230 7/14/2000 12/1/2018 19 23 Unknown 
4200807-009 Municipal — 360 2/7/2001 12/2/2018 18 28 Unknown 
4200837-003 Municipal — 480 1/8/2001 10/10/2018 18 37 Unknown 
4200837-004 Municipal — 395 8/21/2002 10/10/2018 17 29 Unknown 
4200881-002 Municipal — — 3/3/2003 12/1/2018 16 17 Unknown 
4200881-005 Municipal — 650 10/31/2001 12/1/2018 18 15 Unknown 
4200893-002 Municipal — 240 7/23/2003 5/16/2018 16 10 Unknown 
4200893-003 Municipal — 280 7/18/2005 5/16/2018 14 8 Unknown 
4200895-001 Municipal — 125 8/5/2002 11/12/2018 17 16 Unknown 
4200915-001 Municipal — — 6/6/2000 3/25/2019 20 17 Unknown 
4200931-002 Municipal — — 10/21/2010 7/31/2018 9 3 Unknown 
4210013-001 Municipal 145 100 1/19/1984 11/14/2018 35 75 Tca 
4210013-006 Municipal 550 250 6/12/1995 12/19/2018 24 39 Tca 
4210013-015 Municipal 490 — 11/4/2014 12/19/2018 5 11 Tca 
4210020-011 Municipal — — 7/24/1987 5/19/2015 29 39 Unknown 
4210020-018 Municipal — 130 3/22/1989 1/22/2019 31 53 Unknown 
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Table 4-4. Groundwater Quality Monitoring Network 

Well ID Well Use1 
Well 

Depth  
(ft bgs) 

Top of Screen  
(ft bgs) 

First Date 
Measured 

Last Date 
Measured2 

Years 
Measured 

Number of 
Sampling 

Events 
Aquifer 

4210020-027 Municipal — 540 11/8/2005 12/26/2018 14 28 Unknown 
4210020-031 Municipal — 640 8/13/2008 12/27/2018 11 23 Unknown 

AGL020000786-
ROBLAR_D/I 

Domestic/ 
Agricultural 

— — 12/9/2013 11/29/2017 5 4 Unknown 

AGL020000888-
CLMWC 

Agricultural — — 10/15/2012 9/7/2018 7 4 Unknown 

AGL020000888-FAITH 
WELL 

Agricultural — — 10/15/2012 9/7/2018 7 4 Unknown 

AGL020001203-BW 
DOM 

Domestic — — 10/10/2012 10/25/2017 6 4 Unknown 

AGL020001203-WELL 
BW1 

Agricultural — — 10/10/2012 10/25/2017 6 4 Unknown 

AGL020002508-WELL Agricultural — — 6/25/2015 11/10/2017 3 3 Unknown 
AGL020003217-J 

BLOCK 
Agricultural — — 11/21/2014 10/18/2017 4 4 Unknown 

AGL020003217-
WINERY 

Agricultural — — 11/21/2014 10/18/2017 4 4 Unknown 

AGL020003217-XRDS Agricultural — — 4/25/2017 10/18/2017 1 2 Unknown 
AGL020003684-
TIERRA ALTA AG 

Agricultural — — 11/28/2012 10/26/2017 6 4 Unknown 

AGL020003684-
TIERRA ALTA DOM 

Domestic — — 11/28/2012 10/26/2017 6 4 Unknown 

AGL020003688-FOX 
AG/DOMESTIC 

Domestic/ 
Agricultural 

— — 3/27/2013 10/26/2017 5 3 Unknown 

AGL020003701-STAG 
CANYON DOM 

Domestic — — 11/28/2012 10/26/2017 6 4 Unknown 
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Table 4-4. Groundwater Quality Monitoring Network 

Well ID Well Use1 
Well 

Depth  
(ft bgs) 

Top of Screen  
(ft bgs) 

First Date 
Measured 

Last Date 
Measured2 

Years 
Measured 

Number of 
Sampling 

Events 
Aquifer 

AGL020004012-
ESTELLE 8 & 9 

Agricultural — — 3/27/2013 10/26/2017 5 3 Unknown 

AGL020004012-
ESTELLE VINEYAR 

Agricultural — — 11/28/2012 10/26/2017 6 4 Unknown 

AGL020004744-
PRIMARY 

Agricultural — — 9/19/2012 12/4/2017 6 4 Unknown 

AGL020006120-
COGVIN_D/I 

Domestic/ 
Agricultural 

— — 12/4/2013 8/1/2017 5 4 Unknown 

AGL020007172-
VINEYARD WELL 

Agricultural — — 10/15/2012 10/20/2017 6 4 Unknown 

AGL020007556-
WDVINEYARD 

Agricultural — — 6/21/2015 12/12/2017 3 3 Unknown 

AGL020007594-
MIDDLE WELL 

Agricultural — — 6/12/2017 12/29/2017 1 2 Unknown 

AGL020012024-
CAMP4_DOM 

Domestic — — 12/3/2013 8/1/2017 5 3 Unknown 

AGL020012024-
CAMP4_IRR 

Agricultural — — 12/3/2013 8/1/2017 5 3 Unknown 

AGL020012024-
CMP4NEW_I 

Agricultural — — 8/1/2017 8/1/2017 1 1 Unknown 

AGL020014886-
SANGER RANCH A 

Domestic — — 11/28/2012 10/26/2017 6 4 Unknown 

AGL020023842-
CCGC_0520 

Agricultural — — 8/1/2017 8/1/2017 1 1 Unknown 

AGL020027368-WELL Agricultural — — 6/7/2016 9/15/2016 1 2 Unknown 
AGL020027634-

EDISON WELL 
Agricultural — — 8/12/2015 11/19/2015 1 2 Unknown 



PUBLIC DRAFT | Section 4. Monitoring Networks 

GSI Water Solutions, Inc. 4-26 

Table 4-4. Groundwater Quality Monitoring Network 

Well ID Well Use1 
Well 

Depth  
(ft bgs) 

Top of Screen  
(ft bgs) 

First Date 
Measured 

Last Date 
Measured2 

Years 
Measured 

Number of 
Sampling 

Events 
Aquifer 

AGL020027634-
IRRIGATION WELL 

Agricultural — — 8/12/2015 11/19/2015 1 2 Unknown 

AGL020027994-
SYV#1 

Agricultural — — 6/15/2017 6/15/2017 1 1 Unknown 

AGL020027994-
SYV#2 

Agricultural — — 12/1/2017 12/1/2017 1 1 Unknown 

AGL020028004-AG 
WELL 1 

Agricultural — — 12/26/2017 1/16/2018 2 2 Unknown 

AGL020028294-
PEGASUS DOM 

Domestic — — 4/12/2018 4/12/2018 1 1 Unknown 

AGL020028294-
PEGASUS IRR 

Agricultural — — 11/20/2017 4/11/2018 2 2 Unknown 

AGL020028389-VINE 
WELL 

Agricultural — — 4/28/2017 10/26/2017 1 2 Unknown 

AGL020028425-
RODNEYSVYD 

Domestic — — 12/20/2017 4/12/2018 2 2 Unknown 

Notes 
1 Municipal designation includes municipal wells and other public water supply wells. 
2 Based on data available at the time of this analysis. 
Data available at: https://gamagroundwater.waterboards.ca.gov/gama/gamamap/public/ 
— = No data available 
? = Unknown 
bgs = below ground surface 
Tca = Careaga Sand 
 

 

 

https://gamagroundwater.waterboards.ca.gov/gama/gamamap/public/
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4.5.1 Protocols for Monitoring Degraded Water Quality  

 

Water quality samples are currently being collected in accordance with the SWRCB DDW for municipal 
drinking water supply wells and ILRP requirements for agricultural and domestic wells. The ILRP data are 
currently collected under Central Coast RWQCB Agricultural Order 3.0 (see Section 2). The ILRP samples are 
collected under the Tier 1, Tier 2, or Tier 3 monitoring and reporting programs. Beginning in 2022, ILRP 
water quality data will be collected under Central Coast RWQCB Ag Order 4.0. Copies of these monitoring 
and reporting programs are included in Appendix G and incorporated herein as monitoring protocols. These 
protocols will continue to be followed during GSP implementation for the groundwater quality monitoring. 

 §354.34 Monitoring Network.  

(i) The monitoring protocols developed by each Agency shall include a description of technical 
standards, data collection methods, and other procedures or protocols pursuant to Water Code 
Section 10727.2(f) for monitoring sites or other data collection facilities to ensure that the monitoring 
network utilizes comparable data and methodologies. 
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4.5.2 Assessment and Improvement of Water Quality Monitoring Network 

 

Groundwater quality data do not indicate a need for additional monitoring locations and that current 
programs provide adequate spatial and temporal coverage for the purposes of the GSP. There is adequate 
spatial coverage in the groundwater quality monitoring network to assess impacts, if any, to beneficial uses 
and users. Table 4-5 summarizes the recommendations for groundwater quality monitoring from DWR BMPs, 
the current network, and identified data gaps. For 40 of 61 wells in the monitoring network, well 

 §354.38 Assessment and Improvement of Monitoring Network. 

(a) Each Agency shall review the monitoring network and include an evaluation in the Plan and each 
five-year assessment, including a determination of uncertainty and whether there are data gaps that 
could affect the ability of the Plan to achieve the sustainability goal for the basin. 

(b) Each Agency shall identify data gaps wherever the basin does not contain a sufficient number of 
monitoring sites, does not monitor sites at a sufficient frequency, or utilizes monitoring sites that are 
unreliable, including those that do not satisfy minimum standards of the monitoring network adopted 
by the Agency. 

(c) If the monitoring network contains data gaps, the Plan shall include a description of the following: 

(1) The location and reason for data gaps in the monitoring network. 

(2) Local issues and circumstances that limit or prevent monitoring. 

(d) Each Agency shall describe steps that will be taken to fill data gaps before the next five-year 
assessment, including the location and purpose of newly added or installed monitoring sites. 

(e) Each Agency shall adjust the monitoring frequency and density of monitoring sites to provide an 
adequate level of detail about site-specific surface water and groundwater conditions and to assess 
the effectiveness of management actions under circumstances that include the following: 

(1) Minimum threshold exceedances. 

(2) Highly variable spatial or temporal conditions. 

(3) Adverse impacts to beneficial uses and users of groundwater. 

(4) The potential to adversely affect the ability of an adjacent basin to implement its Plan or impede 
achievement of sustainability goals in an adjacent basin. 

§354.34 Monitoring Network.  

(c) Each monitoring network shall be designed to accomplish the following for each sustainability 
indicator: 

(4) Degraded Water Quality. Collect sufficient spatial and temporal data from each applicable 
principal aquifer to determine groundwater quality trends for water quality indicators, as determined 
by the Agency, to address known water quality issues. 
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construction information is unknown and will be addressed during GSP implementation by using DWR Online 
System for Well Completion Reports data and continued outreach by the GSA to groundwater users in EMA. 

The LOCSD is currently developing a monitoring plan for monitoring nitrate concentrations near Los Olivos, 
including constructing new wells. An effort will be made by the EMA to strategically coordinate with the 
LOCSD monitoring program and include the Los Olivos monitoring wells into the EMA monitoring program.  
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Table 4-5. Summary of Best Management Practices, Implementation Measures, and Data Gaps in the Water Quality Monitoring Network 

Best Management  
Practice Implementation Measure Data Gap 

Monitor groundwater quality data from each 
principal aquifer in the basin that is currently, 

or may be in the future, impacted by 
degraded water quality. The spatial 

distribution must be adequate to map or 
supplement mapping of known contaminants. 

Monitoring should occur based upon 
professional opinion, but generally correlate 
to the seasonal high and low groundwater 

level, or more frequent as appropriate. 

Public databases provide adequate spatial 
and temporal water quality data to identify 

and evaluate water quality trends in principal 
aquifers in the EMA. 

The current groundwater quality monitoring 
network is of adequate spatial distribution to 
map or supplement mapping of any known 

contaminants. Due to a lack of well 
construction information, aquifers are not 

assigned to 58 of 61 wells in the water quality 
monitoring network. Well construction 

information will be included as available, and 
aquifers will be assigned as funding allows. 

Collect groundwater quality data from each 
principal aquifer in the basin that is currently, 

or may be in the future, impacted by 
degraded water quality. Agencies should use 
existing water quality monitoring data to the 
greatest degree possible. For example, these 
could include ILRP, GAMA, existing RWQCB 
monitoring and remediation programs, and 

drinking water source assessment programs. 

The water quality monitoring network within 
the EMA includes 26 municipal wells 

(monitored by the SWRCB DDW program) and 
35 agricultural and domestic wells (monitored 
by the SWRCB ILRP) within principal aquifers 

that have been regularly sampled since at 
least 2015 for groundwater quality. 

The current monitoring network utilizes 
existing water quality monitoring data from the 
SWRCB DDW and ILRP. Wells included in these 
programs provide adequate spatial distribution 
to map water quality in principal aquifers in the 

EMA. Well construction information will be 
developed as funding allows 

Define the three-dimensional extent of any 
existing degraded water quality impact. 

The water quality monitoring network provides 
adequate spatial distribution and coverage of 

principal aquifers to define the three-
dimensional extent of any existing degraded 

water quality impact. 

Well construction information for 40 of 61 
wells in the groundwater quality monitoring 

network is unknown. Well construction 
information will be developed as funding 

allows 
Data should be sufficient to assess 

groundwater quality impacts to beneficial 
uses and users. 

The water quality monitoring network provides 
sufficient water quality data, spatial 

distribution, and coverage of principal 
aquifers to assess potential impacts to 

beneficial uses and users of groundwater in 
the EMA. 

Well construction information for 40 of 61 
wells in the groundwater quality monitoring 

network is unknown. Well construction 
information will be developed as funding 

allows. 
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Best Management  
Practice Implementation Measure Data Gap 

Data should be adequate to evaluate whether 
management activities are contributing to 

water quality degradation. 

Projects and management actions proposed 
for implementation by the GSA will be 

evaluated for potential impacts to all five 
sustainability indicators applicable to the 

EMA. Existing groundwater quality monitoring 
programs (SWRCB DDW, ILRP, and LUST 

program), spatial distribution of monitored 
wells, and coverage of principal aquifers will 
provide adequate data to evaluate whether 
management activities are contributing to 

water quality degradation throughout the GSP 
implementation period. Additionally, select 

projects and management actions (e.g., 
recharge of treated wastewater) may be 

subject to further regulatory review such as 
the California Environmental Quality Act. 

None identified. 

Notes 
DDW = Division of Drinking Water 
GSA = Groundwater Sustainability Agency 
GSP = Groundwater Sustainability Plan 
ILRP = Irrigated Lands Regulatory Program 
InSAR = Interferometric Synthetic-Aperture Radar 
LUST = leaking underground storage tank 
RWQCB = Regional Water Quality Control Board 
SWRCB = State Water Resources Control Board 
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4.6 Land Subsidence Monitoring Network 

 

Locally defined significant and unreasonable conditions for land subsidence are (1) land subsidence rates 
exceeding rates estimated by using Interferometric Synthetic Aperture Radar (InSAR) data that are collected 
by the European Space Agency Sentinel-1A satellite and processed by TRE ALTAMIRA, Inc. for the period 
from June 13, 2015, through September 19, 2019 (TRE ALTAMIRA, Inc., 2020) and the National Aeronautics 
and Space Administration (NASA) Jet Propulsion Laboratory (JPL) for the period between spring of 2015 and 
summer of 2017 (NASA JPL, 2018); and (2) land subsidence that causes significant and unreasonable 
damage to or substantially interferes with groundwater supply, land uses, infrastructure, and property 
interests. InSAR measured subsidence in the EMA are presented on Figure 3-33. The dark blue areas are 
areas with measured ground surface rise of between 0 feet (ft) and 0.25 ft. The teal area on Figure 3-33 is 
the area with measured ground surface drop of 0 ft to 0.25 ft. Random sampling of the 100-meter by 100-
meter (328-ft by 328-ft) calculation grid cells indicates the greatest amount of subsidence in the EMA has 
occurred in the wedge-shaped area that is bound by and includes Los Olivos, State Highway 154, and the 
base of the San Rafael Mountains. Total measured change in land surface elevation in the EMA from June 
13, 2015, through September 19, 2019, has been less than 0.06 ft, or 0.015 ft per year. Recorded 
subsidence could be due to tectonic activity, groundwater extraction, oil and gas extraction, or a combination 
of the three. This is considered a minor rate of land surface elevation change and is relatively insignificant 
and not a major concern for the EMA. However, ongoing subsidence over many years could add up to a more 

§354.34 Monitoring Network.  

(c) Each monitoring network shall be designed to accomplish the following for each sustainability 
indicator: 

(5) Land Subsidence. Identify the rate and extent of land subsidence, which may be measured by 
extensometers, surveying, remote sensing technology, or other appropriate method. 

(e) A Plan may utilize site information and monitoring data from existing sources as part of the 
monitoring network. 

(g) Each Plan shall describe the following information about the monitoring network: 

(g) Each Plan shall describe the following information about the monitoring network: 

(1) Scientific rationale for the monitoring site selection process. 

(3) For each sustainability indicator, the quantitative values for the minimum threshold, measurable 
objective, and interim milestones that will be measured at each monitoring site or representative 
monitoring sites established pursuant to Section 354.36. 

(h) The location and type of each monitoring site within the basin displayed on a map, and reported in 
tabular format, including information regarding the monitoring site type, frequency of measurement, 
and the purposes for which the monitoring site is being used. 

(j) An Agency that has demonstrated that undesirable results related to one or more sustainability 
indicators are not present and are not likely to occur in a basin, as described in Section 354.26, shall 
not be required to establish a monitoring network related to those sustainability indicators. 
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significant ground surface drop. The EMA will continue to monitor annual land surface elevation change 
using InSAR and UNAVCO satellite systems.  

4.6.1 Protocols for Monitoring Land Subsidence 

  

The DWR BMP notes that no standard operating procedures exist for collecting land subsidence data. DWR 
InSAR data will continue to be monitored annually throughout the GSP implementation period. If additional 
relevant data sets become available, they will be evaluated and incorporated into the monitoring program. 

Should potential land subsidence be observed at rates exceeding the minimum threshold (see Section 5), 
the GSA will first assess whether the subsidence may be due to (1) groundwater pumping and (2) elastic 
processes (subsidence that will recover with rising groundwater). If subsidence is observed, approaches the 
minimum threshold, causes undesirable results, and appears to be related to pumping, the GSA will 
undertake a program to install land surface elevation benchmarks at critical infrastructure locations, and 
monitor subsidence with measured land surface elevations on an annual basis. 

§354.34 Monitoring Network.  

(g) Each Plan shall describe the following information about the monitoring network: 

(2) Consistency with data and reporting standards described in Section 352.4. If a site is not 
consistent with those standards, the Plan shall explain the necessity of the site to the monitoring 
network, and how any variation from the standards will not affect the usefulness of the results 
obtained.  

(i) The monitoring protocols developed by each Agency shall include a description of technical 
standards, data collection methods, and other procedures or protocols pursuant to Water Code 
Section 10727.2(f) for monitoring sites or other data collection facilities to ensure that the monitoring 
network utilizes comparable data and methodologies. 
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4.6.2 Assessment and Improvement of Land Subsidence Monitoring Network 

  

The subsidence minimum thresholds are set to avoid significant and unreasonable subsidence that could 
substantially interfere with groundwater supply, land uses, infrastructure, and property interests. Available 
data indicate that there is currently little subsidence occurring in the EMA that affects groundwater supply, 
land uses, infrastructure, and property interests. If an undesirable result occurs, the land subsidence 
monitoring network may be expanded to include additional monitoring stations near areas identified as 
having critical infrastructure, oil and gas extraction, or significant groundwater pumping. 

 §354.38 Assessment and Improvement of Monitoring Network. 

(a) Each Agency shall review the monitoring network and include an evaluation in the Plan and each 
five-year assessment, including a determination of uncertainty and whether there are data gaps that 
could affect the ability of the Plan to achieve the sustainability goal for the basin. 

(b) Each Agency shall identify data gaps wherever the basin does not contain a sufficient number of 
monitoring sites, does not monitor sites at a sufficient frequency, or utilizes monitoring sites that are 
unreliable, including those that do not satisfy minimum standards of the monitoring network adopted 
by the Agency. 

(c) If the monitoring network contains data gaps, the Plan shall include a description of the following: 

(1) The location and reason for data gaps in the monitoring network. 

(2) Local issues and circumstances that limit or prevent monitoring. 

(d) Each Agency shall describe steps that will be taken to fill data gaps before the next five-year 
assessment, including the location and purpose of newly added or installed monitoring sites. 

(e) Each Agency shall adjust the monitoring frequency and density of monitoring sites to provide an 
adequate level of detail about site-specific surface water and groundwater conditions and to assess 
the effectiveness of management actions under circumstances that include the following: 

(1) Minimum threshold exceedances. 

(2) Highly variable spatial or temporal conditions. 

(3) Adverse impacts to beneficial uses and users of groundwater. 

(4) The potential to adversely affect the ability of an adjacent basin to implement its Plan or impede 
achievement of sustainability goals in an adjacent basin. 
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4.7 Depletion of Interconnected Surface Water Monitoring Network 

 

 §354.34 Monitoring Network.  

(c) Each monitoring network shall be designed to accomplish the following for each sustainability 
indicator: 

(6) Depletions of Interconnected Surface Water. Monitor surface water and groundwater, where 
interconnected surface water conditions exist, to characterize the spatial and temporal exchanges 
between surface water and groundwater, and to calibrate and apply the tools and methods necessary 
to calculate depletions of surface water caused by groundwater extractions. The monitoring network 
shall be able to characterize the following: 

(A) Flow conditions including surface water discharge, surface water head, and baseflow contribution. 

(B) Identifying the approximate date and location where ephemeral or intermittent flowing streams 
and rivers cease to flow, if applicable. 

(C) Temporal change in conditions due to variations in stream discharge and regional groundwater 
extraction. 

(D) Other factors that may be necessary to identify adverse impacts on beneficial uses of the surface 
water. 

(e) A Plan may utilize site information and monitoring data from existing sources as part of the 
monitoring network. 

(g) Each Plan shall describe the following information about the monitoring network: 

(1) Scientific rationale for the monitoring site selection process. 

(2) Consistency with data and reporting standards described in Section 352.4. If a site is not 
consistent with those standards, the Plan shall explain the necessity of the site to the monitoring 
network, and how any variation from the standards will not affect the usefulness of the results 
obtained. 

(3) For each sustainability indicator, the quantitative values for the minimum threshold, measurable 
objective, and interim milestones that will be measured at each monitoring site or representative 
monitoring sites established pursuant to Section 354.36. 

(h) The location and type of each monitoring site within the basin displayed on a map, and reported in 
tabular format, including information regarding the monitoring site type, frequency of measurement, 
and the purposes for which the monitoring site is being used. 

(j) An Agency that has demonstrated that undesirable results related to one or more sustainability 
indicators are not present and are not likely to occur in a basin, as described in Section 354.26, shall 
not be required to establish a monitoring network related to those sustainability indicators. 
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The classification of the streams within the EMA using the USGS NHD are presented in Section 3.2.5 (USGS, 
2020). Stream classifications in the EMA include perennial, intermittent, and streams that are perennial in 
some segments and intermittent in other segments.  

According to the NHD, the entire Santa Ynez River is defined as a perennial stream, as are several of its 
tributaries. Upstream of Bradbury Dam, perennial creeks include both Santa Cruz Creek and Cachuma 
Creek, which flow into Cachuma Reservoir (Lake Cachuma). Below Bradbury Dam, the other creeks classified 
as perennial include the following (in order from upstream to downstream): San Lucas Creek, Zanja de Cota 
Creek, Quiota Creek, and Alisal Creek. The entirety of three creeks are classified as intermittent: Happy 
Canyon Creek, Alamo Pintado Creek, and Ballard Canyon. The upstream portions of Santa Agueda Creek and 
Zaca Creek are perennial and become intermittent downstream. 

Diversions from the Santa Ynez River alluvium are regulated by the SWRCB because it is considered 
underflow associated with the Santa Ynez River. Therefore, the EMA GSA will not be responsible for 
managing any aspect of the Santa Ynez River. 

A significant source of recharge to the Paso Formation occurs within the shallow alluvial sand and gravel 
beds of tributaries where they are in direct contact with the underlying Paso Robles Formation. Percolating 
water moves readily through the alluvium in the Santa Ynez Uplands (LaFreniere and French, 1968). In these 
areas, the tributaries are losing streams, contributing to the groundwater in the underlying Paso Robles 
Formation (and Older Alluvium). Further south, near the distal ends of the tributaries, the streams draining 
the Santa Ynez Uplands discharge into the north side of the Santa Ynez River. Groundwater in the tributary 
alluvium at these locations encounters relatively impermeable bedrock underlying the Santa Ynez River, 
which forces the groundwater to discharge to surface water (Upson and Thomasson, 1951).  

Where the valleys are narrow and the cross-sectional area of tributary alluvium is decreased, groundwater 
may be forced to the surface and at times become intermittent or perennial flow in the stream channels. 
Such narrowing occurs where stream channels have cut through the consolidated rocks that form the south 
boundary of the Santa Ynez Uplands area. This causes the re-emergence of streamflow typically during the 
spring and early summer months within Alamo Pintado, Santa Agueda, Zanja de Cota, and Zaca Creeks 
(Figure 3-34). The entirety of Cachuma and Santa Cruz Creeks as well as the lower end of Zanja De Cota 
Creek and the upper portion of Santa Agueda Creek are perennial. All other groundwater that discharges 
naturally from the EMA is either transpired by plants or discharged as underflow through thin, narrow strands 
of alluvium that line the valley’s tributaries to the Santa Ynez River. 

Santa Agueda Creek and Ballard Canyon Creek have had streamflow gauging stations, which have been 
removed. Streamflow gages remain in the tributaries to the Santa Ynez River within Alamo Pintado Creek 
and Santa Cruz Creek. Surface water flow has been estimated for Alisal, Santa Agueda, Zanja de Cota, 
Alamo Pintado, and Zaca Creeks for the period between 1941 and 2019 based on correlations with 
documented streamflow in Salsipuedes Creek and the prior stream gages that no longer exist (Stetson, 
2008). 
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As discussed in Section 3.2, an analysis was completed to identify potential groundwater dependent 
ecosystems (GDEs) within the Santa Ynez Uplands (identified as Category A GDEs). To avoid impacts to 
Category A GDEs, groundwater levels will be used as a proxy for monitoring interconnected surface water. 
Shallow monitoring wells, or piezometers, are planned to be installed and monitored within the Category A 
GDE areas identified near the confluence of Alamo Pintado and Zanja de Cota Creeks with the Santa Ynez 
River (see Figure 4-4). Piezometers will be constructed in accordance with SGMA requirements (§ 352.4). 
Avoiding adverse impacts on beneficial uses of interconnected surface water present in the EMA and 
preserving existing habitat are the focus of the depletion of interconnected surface sustainability indicator 
(see Section 5.10). The sustainability criterion for depletion of interconnected surface water is focused on 
avoiding significant and unreasonable adverse impacts to GDEs and sensitive species.  

There is no intention at this time, nor a regulatory requirement, to create new habitat or restore habitat that 
existed prior to the enactment of SGMA in January of 2015. In conjunction with the Natural Communities 
Commonly Associated with Groundwater data set available from DWR, measured groundwater elevation data 
was used to identify locations in the EMA where groundwater levels were within 30 ft of ground surface. The 
Nature Conservancy guidelines suggest that areas overlying groundwater by more than 30 ft may be 
removed from the GDE category, as the depth is too great to support habitat (TNC, 2019). The evaluation 
mapped GDEs in the watershed include both aquatic and riparian habitat types located in Alamo Pintado 
and Zanja de Cota Creek. 

Groundwater elevation near the potential GDEs discussed in Section 3.2 will be used as a proxy for the 
depletion of interconnected surface water sustainability indicator. The existing condition supports significant 
habitat values. As a result, significant and unreasonable effects to Category A GDEs include the following: 

 Permanent loss or significant degradation of existing native riparian or aquatic habitat due to lowered 
groundwater levels caused by pumping 

 Temporary acute loss of aquatic habitat in specific locations critical to sensitive aquatic species due to 
lowered groundwater levels caused by pumping 

 Groundwater levels will be used as a proxy for the depletion of interconnected surface water 
sustainability indicator. Groundwater levels measured below the maximum rooting depth of GDEs along 
with an aforementioned loss of habitat would be significant and unreasonable 

Monitoring of groundwater levels near the confluence of Alamo Pintado and Zanja de Cota Creek with the 
Santa Ynez River will be conducted by the GSA as part of the EMA interconnected surface water monitoring 
program to assess whether there is potential for a long-term depletion of interconnected surface water and 
decline in the health of the vegetation and eventual permanent habitat loss. Minimum thresholds and 
measurable objectives for the surface water depletion indicator have been established at these locations 
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4.7.1 Protocols for Monitoring Depletion of Interconnected Surface Water 

  

Groundwater level measurements from piezometers will be used for the interconnected surface water 
monitoring network. Pressure transducers will continuously monitor groundwater levels in the piezometers. 
When there is time of drought/reduced surface water flow, data will be collected from the transducers in the 
piezometers monthly. Manual measurements will be used to calibrate the pressure transducers. Therefore, 
the protocols described for the groundwater level monitoring network are representative of protocols for the 
interconnected surface water network. 

4.7.2 Assessment and Improvement of Depletion of Interconnected Surface Water 
Monitoring Network 
Groundwater levels will be used as a proxy for monitoring interconnected surface water. To that end, shallow 
monitoring wells, or piezometers, are planned to be installed and monitored within the Category A GDE areas 
identified near the confluence of Alamo Pintado and Zanja de Cota Creeks with the Santa Ynez River (see 
Figure 4-4). Piezometers will be constructed in accordance with SGMA requirements (§ 352.4). 

4.8 Representative Monitoring Sites 

  

 §354.34 Monitoring Network.  

(i) The monitoring protocols developed by each Agency shall include a description of technical 
standards, data collection methods, and other procedures or protocols pursuant to Water Code 
Section 10727.2(f) for monitoring sites or other data collection facilities to ensure that the monitoring 
network utilizes comparable data and methodologies. 

 §354.36 Representative Monitoring. Each Agency may designate a subset of monitoring sites as 
representative of conditions in the basin or an area of the basin, as follows: 

(a) Representative monitoring sites may be designated by the Agency as the point at which 
sustainability indicators are monitored, and for which quantitative values for minimum thresholds, 
measurable objectives, and interim milestones are defined. 

(b) Groundwater elevations may be used as a proxy for monitoring other sustainability indicators if the 
Agency demonstrates the following: 

(1) Significant correlation exists between groundwater elevations and the sustainability indicators for 
which groundwater elevation measurements serve as a proxy. 

(2) Measurable objectives established for groundwater elevation shall include a reasonable margin of 
operational flexibility taking into consideration the basin setting to avoid undesirable results for the 
sustainability indicators for which groundwater elevation measurements serve as a proxy. 

(c) The designation of a representative monitoring site shall be supported by adequate evidence 
demonstrating that the site reflects general conditions in the area. 
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All the wells in the EMA groundwater level monitoring network are RMSs. Representative wells for the 
groundwater level monitoring network were selected based on criteria presented in Section 4.3. Minimum 
thresholds and measurable objectives for chronic groundwater level decline are presented in Sections 5.5.2 
and 5.5.3, and minimum thresholds and measurable objectives for reduction of groundwater in storage are 
presented in Sections 5.6.2 and 5.6.3.  

The RMS wells are included in the broader EMA groundwater quality monitoring program that includes 
municipal wells monitored for DDW compliance and agricultural and domestic wells that are sampled as part 
of the ILRP. Data from RMS wells are evaluated in terms of the sustainable management criteria presented 
in Section 5.8. The groundwater quality RMS network is indicated in Table 4-4 and shown in Figure 5-3. 
Minimum thresholds and measurable objectives for degraded groundwater quality are presented in Sections 
5.8.2 and 5.8.3. 

The potential for impacts to interconnected surface water and GDEs are discussed in Section 5.10.1. 
Minimum thresholds and measurable objectives for interconnected surface water and GDEs are presented 
in Sections 5.10.2 and 5.10.3. 

4.9 Reporting Monitoring Data to the Department (Data Management 
System) 

  

The SGMA regulations provide broad requirements on data management, stating that a GSP must adhere to 
the following guidelines for a data management system (DMS): 

 Article 3, Section 352.6: “Each Agency shall develop and maintain a data management system that is 
capable of storing and reporting information relevant to the development or implementation of the Plan 
and monitoring of the basin.”   

 Article 5, Section 354.40: “Monitoring data shall be stored in the data management system developed 
pursuant to Section 352.6. A copy of the monitoring data shall be included in the Annual Report and 
submitted electronically on forms provided by the Department.” 

SGMA-related data for the EMA will be incorporated into the DMS. Entities in the EMA that collect and report 
data will have access and authorization to enter their data into the DMS. The data and information stored in 
the DMS will be presented on a web-based map viewer that displays data relevant to SGMA implementation, 
GSP development, and annual reporting to the DWR. The map viewer accommodates data within and 
outside of GSA monitoring networks. The types of data visualized on the map and available via the map’s 
navigation menu are listed in Table 4-6. Details of the DMS are included in Appendix H. 

Data sources used to populate the DMS are listed on Table 4-7. Details of the data sources are included in 
Appendix H. Data templates are used to standardize the format of the data going into the DMS to support 
data consistency and provide for QA/QC of the data. The templates are Excel documents that include rules 
restricting formatting and alphanumeric properties. The templates include pop-up windows to describe the 
type of data that should be entered in each column. As a second level of QA/QC, the compiled data is 
reviewed by the DMS development team before they are migrated into the database. This review is focused 
and limited in scope. It includes the following checks:  

 §354.40 Reporting Monitoring Data to the Department. Monitoring data shall be stored in the data 
management system developed pursuant to Section 352.6. A copy of the monitoring data shall be 
included in the Annual Report and submitted electronically on forms provided by the Department. 
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 Identifying outliers that may have been introduced during the original data entry process  

 Removing or flagging questionable data  

 Visualizing data in various software platforms outside the DMS to further assess the quality of the data 

The automated and manual data checks above make sure data is in an appropriate range but do not 
confirm the quality of the data for a single observation. 

Data stored in the DMS are separated by categories into tables. Each field within the tables hold a specific 
type of data, such as a number, text, or date, as shown in Figure 4-5. The figure is color-coordinated to show 
the relationship between tables: 

 Main tables (shown in blue) include point data with a unique identification and unique point location to 
be added to database (e.g., Welll_Info and Site_Info). 

 Sub-tables (shown in green) are related to the main table and hold additional details about the well or 
unique identifier (e.g., correlation of a well point with a water level or water quality) 

A brief description of the main tables and sub tables is provided as Table 4-8.  
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Table 4-6. Summary of Data Available for Sustainability Indicators 

Sustainability Indicator Data Types 

Groundwater Levels Water level data and well construction information 

Groundwater in storage Groundwater storage monitoring network sites 

Water Quality Water quality well and station data as reported by GAMA, including the 
DDW, ILRP, and LUST programs 

Land Subsidence Land elevation data from the UNAVCO CGPS ORES and InSAR data. 
Interconnected Surface Water Groundwater levels, stream gages, and precipitation stations. 

Notes 
CGPS = continuous global positioning system 
DDW = Division of Drinking Water 
GSA = Groundwater Sustainability Agency 
GAMA = Groundwater Ambient Monitoring and Assessment Program 
ILRP = Irrigated Lands Regulatory Program 
InSAR = Interferometric Synthetic-Aperture Radar 
LUST = leaking underground storage tank 
UNAVCO = University NAVSTAR Consortium 
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Table 4-7. Summary of Data Sources 

Data Type Source Coverage Period of Record 

Well and Site Info DWR, ID No. 1, SYRWCD, Cities, local 
agencies, mutual water companies 

Entire EMA Current 

Aquifer Properties Participating Agencies 
Aquifer Testing (forthcoming) 

Southern  

Water Level Data USGS (NWIS) includes CASGEM, local 
agencies and Santa Barbara County data 

583 wells within  
and surrounding EMA 

1905 to present 

Water Level Data City of Solvang Solvang 2008 to present 
Water Level Data ID No. 1 ID No. 1 within EMA Pending 
Water Level Data Mutual water companies Uplands Recent years 

Water Quality Data GeoTracker Groundwater Ambient Monitoring 
& Assessment (GAMA)1 

Entire EMA Historical and current 

Precipitation Data Santa Barbara County EMA and surrounding 1910 to present 
(Mostly 1950 to present) 

Groundwater Pumpage SYRWCD SYRWCD 1979 to present 
Oil and Gas Well 
Geophysical Logs 

California Geologic Energy Management 
Division (CalGEM) 

117 wells 
within EMA 

Complete 

Ground Surface Elevation USGS 1 Meter Lidar 2018 
Land Subsidence UNAVCO CGPS ORES and InSAR data Entire watershed and EMA 2001 to present (UNAVCO) 

2015 to 2019 (InSAR) 
Pumping Data (including 
injections for recharge) 

SYRWCD and  
SWRCB 

SYRWCD and some outlying 
portions of EMA 

Various years through present 

Notes 
1 Available at https://gamagroundwater.waterboards.ca.gov/gama/gamamap/public/ 
CASGEM = California Statewide Groundwater Elevation Monitoring  CGPS = continuous global positioning system DWR = California Department of Water Resources 
GAMA = Groundwater Ambient Monitoring and Assessment Program ID No. 1 = Santa Ynez River Water Conservation District, Improvement District No. 1 
InSAR = Interferometric Synthetic Aperture Radar NWIS = National Water Information System SWRCB = State Water Resources Control Board  
USGS = U.S. Geological Survey UNAVCO = University NAVSTAR Consortium 

https://gamagroundwater.waterboards.ca.gov/gama/gamamap/public/
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Table 4-8. Data Management System Table Descriptions 

Table  Description 

Main Tables   

Station Info  Information about type of station (well, recharge site, diversion, gage, extensometer, 
GSP) and location information  

Well Info  General information about well, including identifiers used by various agencies  

Sub Tables   

Agencies  Agency associated with the well or site  
Sustainability Indicators  Minimum thresholds and measurable objectives set for monitoring network sites 

tracking sustainable management criteria for SGMA compliance  
Well Construction  Well construction information, including depth, diameter, etc.  

Well Construction Screen  Supplements ‘Well Construction’ with well screen information  
(one well can have many screens)  

Well Geologic Aquifer  Information about the aquifer parameters of the well such as pumping test 
information, confinement, and transmissivity  

Well Geologic Lithology  Lithologic information at a well site  
(each well may have many lithologies at different depths)  

Water Level  Water level measurements for wells  
Well Pumping  Pumping measurements for wells, annual or monthly  

Managed Recharge  Recharge measurements for a recharge site, annual or monthly  
SW Diversion  Diversion volume measurements for a diversion site, annual or monthly  
Water Quality  Contains water quality data for wells or any other type of site  

Notes 
GSP = Groundwater Sustainability Plan 
SGMA = Sustainable Groundwater Management Act 
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Figure 4-5. Santa Ynez Groundwater Basin Eastern Management Area Data Management System Tables 
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SECTION 5: Sustainable Management Criteria [Article 5, 
Subarticle 3] 

 

This section defines the conditions that constitute sustainable groundwater management and discusses the 
process by which the Santa Ynez River Valley Groundwater Basin (Basin) Eastern Management Area (EMA) 
Groundwater Sustainability Agency (GSA) will characterize undesirable results and establish minimum 
thresholds and measurable objectives for each sustainability indicator in the EMA in accordance with the 
Sustainable Groundwater Management Act (SGMA).  

Section 5 presents the data and methods used to develop sustainable management criteria (SMCs) and 
demonstrates how these criteria take into consideration beneficial uses and groundwater users. The SMCs 
presented in this section are based on currently available data and application of the best available science. 
As noted in Section 3 of this EMA Groundwater Sustainability Plan (GSP or Plan), data gaps exist in the 
hydrogeologic conceptual model. Uncertainty caused by these data gaps was considered when developing 
the SMCs. These SMCs are considered initial criteria and will be reevaluated and potentially modified in the 
future as new data become available.  

The SMCs are grouped by sustainability indicator. The following five sustainability indicators are applicable in 
the EMA and could lead to significant and unreasonable effects: 

 Chronic lowering of groundwater levels  

 Reduction of groundwater in storage  

 Degraded groundwater quality  

 Land subsidence  

 Depletion of interconnected surface water  

The EMA is isolated from the Pacific Ocean and is not threatened by seawater intrusion; therefore, the sixth 
SMC, seawater intrusion, is not applicable in the EMA.  

According to SGMA regulations, “Undesirable results occur when significant and unreasonable effects for 
any of the sustainability indicators are caused by groundwater conditions occurring throughout the basin.” 
(GSP Regulations, § 354.26(a)). 

 §354.22 Introduction to Sustainable Management Criteria. This Subarticle describes criteria by 
which an Agency defines conditions in its Plan that constitute sustainable groundwater management 
for the basin, including the process by which the Agency shall characterize undesirable results, and 
establish minimum thresholds and measurable objectives for each applicable sustainability indicator. 
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To retain a consistent and organized approach, this section follows the same format for each sustainability 
indicator. The description of each SMC includes all the information required by § 354.22 et seq. of the 
SGMA regulations and outlined in the SMC best management practice (BMP) guidance (DWR, 2017), 
including the following:  

 How the definition of what might constitute significant and unreasonable effects was developed  

 How undesirable results were developed, including: 

 The criteria for defining when and where the potential effects on beneficial uses and users of 
groundwater as described by the sustainability indicators cause undesirable results (when the 
effects are significant and unreasonable), based on a quantitative description of the combination of 
minimum threshold exceedances (§ 354.26 (b)(2)) 

 The potential causes of undesirable results (§ 354.26 (b)(1)) 
 The effects of these undesirable results on beneficial users and uses, and on land uses and property 

interests (§ 354.26 (b)(3)) 

 How minimum thresholds were developed, including the following: 

 The information and methodology used to develop minimum thresholds (§ 354.28 (b)(1)) 
 The relationship between minimum thresholds and each sustainability indicator (§ 354.28 (b)(2)) 
 The effect of minimum thresholds on neighboring basins (§ 354.28 (b)(3)) 
 The effect of minimum thresholds on beneficial uses and users, and on land uses and property 

interests (§ 354.28 (b)(4)) 
 How minimum thresholds relate to relevant federal, state, or local standards (§ 354.28 (b)(5)) 
 The method for quantitatively measuring minimum thresholds (§ 354.28 (b)(6)) 

 How measurable objectives and interim milestones were developed, including the following: 

 The methodology for setting measurable objectives (§ 354.30) 
 The methodology for setting interim milestones (§§ 354.30 (a), 354.30 (e), and 354.34 (g)(3)) 

5.1 Definitions 
SGMA and the SGMA regulations include several terms relevant to the SMCs. The terms below use the 
definitions in the SGMA regulations (§ 351, Article 2). Where appropriate, additional explanatory text is 
added in italics. This explanatory text is not part of the official definitions of these terms. To the extent where 
appropriate, plain language, with only a limited use of highly technical terms and acronyms, was used to 
assist as broad an audience as possible in understanding the development process and implications of the 
SMCs. 

Groundwater-dependent ecosystem (GDE) refers to ecological communities or species that depend on 
groundwater emerging from aquifers or on groundwater occurring near the ground surface. 

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 parts of streams, lakes, or wetlands where the groundwater 
table is close enough to the ground surface to influence water in the lakes, streams, or wetlands or vice 
versa. 
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. 

Management area (MA) refers to an area within a basin for which the Plan may identify different minimum 
thresholds, measurable objectives, monitoring, or projects and management actions based on differences in 
water use sector, water source type, geology, aquifer characteristics, or other factors. 
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Measurable objectives (MOs) 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 Plan is designed to achieve. 

Minimum thresholds (MTs) refer to numeric values for each sustainability indicator that are used to define 
undesirable results. Minimum thresholds are established at representative monitoring sites. Minimum 
thresholds are set once potential undesirable results are defined when an unreasonable condition might 
occur. For example, a particular groundwater level might be a minimum threshold if lower groundwater 
levels would result in a significant and unreasonable reduction of groundwater in storage or depletion of 
supply. 

Representative monitoring site (RMS) 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. This term is synonymous with 
representative well site. 

Sustainability indicator refers to any of the effects caused by groundwater conditions due to groundwater 
use occurring throughout the basin that, when significant and unreasonable, cause undesirable results. They 
are the set of six conditions defined by the California Department of Water Resources (DWR) that may be 
present in a basin that may result in effects, when significant and unreasonable, that cause undesirable 
results (defined below), and impact sustainability of the basin as described in California Water Code 
§ 10721(x).  

Uncertainty refers to a lack of understanding of the basin setting that significantly affects the Agency’s49 
ability to develop SMCs and appropriate projects and management actions in the Plan,50 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 refers to the definition provided in § 10721(x) of SGMA, which states that: 

Undesirable result means one or more of the following effects caused by groundwater 
conditions occurring throughout the basin: 

(1) 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. 

(2) Significant and unreasonable reduction of groundwater storage. 

(3) Significant and unreasonable seawater intrusion. 

(4) Significant and unreasonable degraded water quality, including the migration of 
contaminant plumes that impair water supplies. 

(5) Significant and unreasonable land subsidence that substantially interferes with surface 
land uses. 

(6) Depletions of interconnected surface water that have significant and unreasonable 
adverse impacts on beneficial uses of the surface water. 

 
49 The EMA-GSA is the Agency referred to in this definition. 
50 The EMA GSP is the Plan referred to in this definition. 
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Section 354.26(b)(2) of the SGMA regulations states that “The criteria used to define when and where the 
effects of the groundwater conditions cause undesirable results for each applicable sustainability indicator 
shall be based on a quantitative description of the combination of minimum threshold exceedances that 
cause significant and unreasonable effects in the basin.” 

5.2 Sustainability Goal [§ 354.24] 

  

Per § 354.24 of the SGMA regulations, this GSP’s discussion of the sustainability goal consists of three 
parts: 

 A description of the sustainability goal 

 A discussion of the measures that will be implemented to ensure the EMA will be operated within 
sustainable yield 

 An explanation of how the sustainability goal is likely to be achieved 

Sustainability Goal: Because each of the groundwater management areas together encompass the entire 
Basin, a single sustainability goal has been adopted for the entire Santa Ynez River Valley Groundwater 
Basin as follows: 

In accordance with the Sustainable Groundwater Management Act (SGMA), the 
sustainability goal for the Santa Ynez River Valley Groundwater Basin (Basin) is to 
sustainably manage the groundwater resources in the Western, Central, and Eastern 
Management Areas to ensure that the Basin is operated within its sustainable yield for the 
protection of reasonable and beneficial uses and users of groundwater. The absence of 
undesirable results, as defined by SGMA and the Groundwater Sustainability Plans (GSPs), 
will indicate that the sustainability goal has been achieved. Sustainable groundwater 
management as implemented through the GSPs is designed to ensure that:  

1. Long-term groundwater elevations are adequate to support existing and future 
reasonable and beneficial uses throughout the Basin,  

2. A sufficient volume of groundwater storage remains available during drought 
conditions and recovers during wet conditions,  

3. Groundwater production, and projects and management actions undertaken through 
SGMA, do not degrade water quality conditions in order to support ongoing 
reasonable and beneficial uses of groundwater for agricultural, municipal, domestic, 
industrial, and environmental purposes.  

Groundwater resources will be managed through projects and management actions 
implemented under the GSPs by the respective Groundwater Sustainability Agencies (GSAs). 
Management of the Basin will be supported by monitoring groundwater levels, groundwater 

 § 354.24 Sustainability Goal. Each Agency shall establish in its Plan a sustainability goal for the 
basin that culminates in the absence of undesirable results within 20 years of the applicable 
statutory deadline. The Plan shall include a description of the sustainability goal, including 
information from the basin setting used to establish the sustainability goal, a discussion of the 
measures that will be implemented to ensure that the basin will be operated within its sustainable 
yield, and an explanation of how the sustainability goal is likely to be achieved within 20 years of Plan 
implementation and is likely to be maintained through the planning and implementation horizon. 
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in storage, groundwater quality, land surface elevations, interconnected surface water, and 
seawater intrusion. The GSAs will adaptively manage any projects and management actions 
to ensure that the GSPs are effective and undesirable results are avoided.  

The EMA GSP includes a monitoring program (see Section 4) that addresses each of the applicable 
sustainability indicators. If, based on the results of the monitoring program, minimum thresholds are 
exceeded such that undesirable effects are present or imminent, the GSA will identify management actions 
and projects that will be implemented to avoid an undesirable result (see Section 6). Other projects and 
management actions may be implemented immediately upon GSP adoption, without a specific nexus to 
undesirable results, to address data gaps and collect important data regarding basin conditions.  

5.2.1 Qualitative Objectives for Meeting Sustainability Goals 
Qualitative objectives are designed to help stakeholders understand the overall purpose for sustainably 
managing groundwater resources (e.g., avoid chronic lowering of groundwater levels) and reflect the local 
economic, social, and environmental values within the EMA. A qualitative objective is often compared to a 
mission statement. The qualitative objectives for the EMA are the following: 

 Avoid Chronic Lowering of Groundwater Levels 

 Maintain groundwater levels that continue to support current and ongoing beneficial uses and users 
of groundwater use in the EMA. 

 Avoid Chronic Reduction of Groundwater in Storage 

 Maintain sufficient groundwater volumes in storage to sustain current and ongoing beneficial uses 
and users of groundwater which maintains access to groundwater supplies, including during 
prolonged drought conditions while avoiding permanent degradation of GDEs resulting from 
groundwater pumping. 

 Avoid Degraded Groundwater Quality 

 Maintain groundwater access to suitable water quality for all beneficial uses to ensure sustainability 
of groundwater drinking water supplies for all beneficial uses. 

 Evaluate changes in groundwater quality resulting from groundwater pumping. 

 Avoid Land Subsidence 

 Reduce or prevent land subsidence that causes significant and unreasonable effects to groundwater 
supply, current land uses, and water supply infrastructure, and property interests.  

 Avoid Depletion of Interconnected Surface Water 

 Avoid depletions of interconnected surface water that have significant and unreasonable adverse 
impacts to beneficial uses of the surface water, including GDEs, caused by groundwater pumping. 

 Maintain sufficient groundwater levels to maintain areas of interconnected surface water existing as 
of January 2015 when SGMA was enacted. 

 Avoid Seawater Intrusion 

 Not applicable due to the inland location of the EMA. 
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5.3 Process for Establishing Sustainable Management Criteria 
[§ 354.26(a)] 

  

This section presents the process that was used to develop the SMCs for the EMA, including input obtained 
from EMA stakeholders, the criteria used to define undesirable results, and the information used to establish 
minimum thresholds and measurable objectives.  

5.3.1 Public Input 
The public input process was developed in conjunction with the GSA member agencies and included 
engagement with local stakeholders and interested parties on GSP issues. This included the formation of the 
Citizens Advisory Group (CAG), whose members were selected by the GSA Committee because they have an 
interest in maintaining a healthy agricultural and business community, good water quality, and a healthy 
environment as being representative of the various beneficial uses and users of groundwater in the EMA. 
The SMCs and beneficial uses presented in this section were developed using a combination of information 
from public input, public meetings, written comments submitted to the GSA, hydrogeologic analysis, and 
meetings with CAG members. Details of outreach efforts and efforts to obtain public input are described in 
Section 2.3. 

The general process for establishing SMCs included the following: 

 Holding a CAG meeting that outlined the GSP development process and introduced stakeholders to 
SMCs.  

 Conducting public meetings to present initial conceptual minimum thresholds and measurable 
objectives and receive additional public input. Six public meetings on SMCs were held.51 The meetings 
were held remotely due to COVID-19 restrictions on public gatherings. 

 
51 See https://portal.santaynezwater.org/calendar?gsaKey=EMA for details on the meetings and workshops. 

 § 354.26 Undesirable Results.  

(a) Each Agency shall describe in its Plan the processes and criteria relied upon to define undesirable 
results applicable to the basin. Undesirable results occur when significant and unreasonable effects 
for any of the sustainability indicators are caused by groundwater conditions occurring throughout the 
basin. 

https://portal.santaynezwater.org/calendar?gsaKey=EMA
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5.3.2 Criteria for Defining Undesirable Results [§ 354.26(b)(1) and (d), (b)(3)] 

 
Section 5.2.1 discusses the qualitative objectives for meeting sustainability goals. These goals were 
discussed in terms of avoiding undesirable results for each of the sustainability indicators. The general 
criteria used to define undesirable results in the EMA are as follows: 

 There must be significant and unreasonable effects caused by groundwater conditions occurring 
throughout the basin 

 A minimum threshold is exceeded in a specified number of representative wells over a prescribed period 
such that there is a depletion of supply 

 Impacts to beneficial uses, including GDEs, are likely to occur, including to GDEs and/or threatened or 
endangered species 

These criteria may be refined periodically during the 20-year GSP implementation period based on 
monitoring data and analysis. 

 § 354.26 Undesirable Results.  

(b) The description of undesirable results shall include the following: 

(1) The cause of groundwater conditions occurring throughout the basin that would lead to or has led 
to undesirable results based on information described in the basin setting, and other data or models 
as appropriate. 

(d) An Agency that is able to demonstrate that undesirable results related to one or more 
sustainability indicators are not present and are not likely to occur in a basin shall not be required to 
establish criteria for undesirable results related to those sustainability indicators. 

(3) Description of potential effects on the beneficial uses and users of groundwater, on land uses and 
property interests, and other potential effects that may occur or are occurring from undesirable 
results. 
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5.3.3 Information and Methodology Used to Establish Minimum Thresholds and 
Measurable Objectives [§ 354.28(b)(1),(c)(1)(A)(B), and (e)] 

 

The following information and data were used to establish minimum thresholds and measurable objectives 
for each of the sustainability indicators.  

5.3.3.1 Avoid Chronic Lowering of Groundwater Levels 

The information used for establishing the minimum thresholds and measurable objectives that pertain to 
chronic lowering of groundwater levels includes the following: 

 Information gathered from the public meetings about the public’s perspective of significant and 
unreasonable conditions and preferred current and future groundwater levels.  

 Historical groundwater level data plotted versus time from wells monitored by the U.S. Geological Survey 
(USGS); Santa Ynez River Water Conservation District Improvement District No. 1 (ID No. 1); City of 
Solvang; U.S. Bureau of Reclamation; mutual water companies; Santa Barbara County; and other public 
agencies. 

 Well construction details and locations of existing wells were compiled from DWR databases and from 
water purveyors. A well impact analysis was performed by comparing spring 2018 water level elevations 
with top of well screen elevations for agricultural, municipal wells, and domestic wells. The percentage of 
wells with water levels below top of screen was calculated in 5-foot increments, starting with spring 
2018 water levels (see Section 3.2). Water levels that are chronically below the top of screen in more 
than 40 percent of wells used in the analysis is considered undesirable because a reduction in well 
production and depletion of supply may occur. 

 § 354.28 Minimum Thresholds.  

(b) The description of minimum thresholds shall include the following: 

(1) The information and criteria relied upon to establish and justify the minimum thresholds for each 
sustainability indicator. The justification for the minimum threshold shall be supported by information 
provided in the basin setting, and other data or models as appropriate, and qualified by the 
uncertainty in the understanding of the basin setting. 

(c) Minimum thresholds for each sustainability indicator shall be defined as follows: 

(1) Chronic Lowering of Groundwater Levels. The minimum threshold for chronic lowering of 
groundwater levels shall be the groundwater elevation indicating a depletion of supply at a given 
location that may lead to undesirable results. Minimum thresholds for chronic lowering of 
groundwater levels shall be supported by the following: 

(A) The rate of groundwater elevation decline based on historical trend, water year type, and 
projected water use in the basin. 

(B) Potential effects on other sustainability indicators. 

(e) An Agency that has demonstrated that undesirable results related to one or more sustainability 
indicators are not present and are not likely to occur in a basin, as described in Section 354.26, shall 
not be required to establish minimum thresholds related to those sustainability indicators. 



PUBLIC DRAFT | Section 5. Sustainable Management Criteria 

GSI Water Solutions, Inc.  5-9 

 Maps of current and historical groundwater level data. 

 Mapping of the location and types of GDEs where groundwater is interconnected with surface water. 

The monitoring network and protocols that will be used to measure groundwater levels at the RMSs are 
presented in Section 4.  

5.3.3.2 Avoid Chronic Reduction of Groundwater in Storage 

Groundwater levels can be used as a proxy for assessing changes in groundwater in storage and evaluating 
whether total groundwater withdrawals within the EMA could lead to undesirable results. Therefore, the 
information that is used to establish minimum thresholds and measurable objectives for the chronic 
groundwater level decline sustainability indicator will be used to define the sustainability criteria for chronic 
reduction of groundwater in storage. 

5.3.3.3 Avoid Degraded Groundwater Quality 

The information used for assessing degraded groundwater quality thresholds includes the following: 

 Historical groundwater quality data from wells in the EMA 

 Municipal drinking water supply wells (City of Solvang, ID No. 1, and mutual water company wells) and 
water quality data obtained from the State Water Resources Control Board (SWRCB) Division of Drinking 
Water (DDW) public supply well water quality program  

 Domestic and irrigation well water quality data obtained from the SWRCB Irrigated Lands Regulatory 
Program (ILRP) and USGS National Water Information System 

 Observation well water quality data obtained from Santa Barbara County and the California Statewide 
Groundwater Elevation Monitoring (CASGEM) program, the USGS Groundwater Ambient Monitoring and 
Assessment (GAMA) Program, and SWRCB GeoTracker database 

 Federal and state drinking water quality standards (SWRCB, 2019) and EMA water quality objectives 
(WQOs) presented in the Water Quality Control Plan for the Central Coastal Basin (WQ Basin Plan) 
(RWQCB, 2019) 

 Feedback about significant and unreasonable conditions from the GSA Committee Members, CAG, and 
the public 

The historical groundwater quality data used to establish thresholds are presented in Section 3.2.3. 

Thresholds for contaminants (e.g., volatile organic compounds) are not proposed because assessment, 
source identification, and cleanup of these constituents of concern are regulated under the authority of state 
agencies, including the Central Coast Regional Water Quality Control Board (RWQCB). The GSA does not have 
the responsibility nor the authority to manage contaminants. It is, however, the responsibility of the GSA to 
ensure concentrations, if any, of these constituents present in groundwater prior to the enactment of SGMA 
in January 2015 are not increased because of groundwater pumping, or actions taken by the GSA. Elevated 
concentrations of salts and nutrients (e.g., total dissolved solids [TDS], sulfate, chloride, and nitrate) can 
impact beneficial uses, including drinking water and agricultural uses. Thus, minimum thresholds and 
measurable objectives are proposed for these constituents in accordance with the WQ Basin Plan. 
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5.3.3.4 Avoid Land Subsidence 

Minimum thresholds for land subsidence were established to protect groundwater supply, land uses, and 
infrastructure from significant and unreasonable land subsidence that may lead to undesirable results. 
Changes in land surface elevation may be caused by tectonic activity, oil and gas production, and 
groundwater pumping. Changes in ground surface elevation are presently measured using Interferometric 
Synthetic Aperture Radar (InSAR) data available from DWR and the two University NAVSTAR Consortium 
(UNAVCO) Continuous Global Positioning Systems (CGPSs), located on the periphery of the EMA in Solvang 
and Los Olivos. The general minimum threshold is the absence of long-term significant and unreasonable 
land subsidence arising from groundwater pumping in the EMA that substantially interferes with surface land 
uses. Section 3.2.4 includes a detailed discussion of the InSAR data provided by DWR and the measured 
land subsidence data collected by the UNAVCO CGPSs. 

As described in Section 3.1.3 of the GSP, the Principal Aquifers in the Basin include the Paso Robles 
Formation and Careaga Sand. The Paso Robles Formation contains relatively thin, often discontinuous sand 
and gravel layers interbedded with thicker layers of silt and clay; however, the fine-grained material that 
would be subject to subsidence are not laterally continuous, which tends to reduce the likelihood for 
significant subsidence. The Careaga Sand consists of fine-grained to medium-grained, uniform, massive, 
marine sand with some gravel and limestone; therefore, lacking laterally continuous fine-grained material 
susceptible to significant subsidence. Land surface elevation changes recorded by the UNAVCO CGPSs 
located in periphery of EMA during the 19-year period of record (approximately 2001 through 2020) is 
approximately plus or minus 10 millimeters (mm), or 0.03 feet. There have been no reports from landowners 
or public agencies of impacts resulting from subsidence. 

To supplement the InSAR and UNAVCO data, a preliminary subsidence evaluation was completed to assess 
the range of possible long-term ground surface elevation changes related to withdrawal of groundwater from 
the EMA. The preliminary evaluation included developing stratigraphic profiles from well logs and estimating 
ranges of possible long-term subsidence that might be expected in the future. The analysis was completed at 
two well locations (ID1 5a and ID1 6) with estimated potential subsidence on the order of 0.5 to 3 feet over 
the next 20 years resulting from the changes in groundwater elevation reported in the hydrographs. This 
report is presented in Appendix E and additional discussion is included in Section 3.2.4. This estimate is 
considered speculative due to the lack of data on material properties of geologic materials in the basin. Due 
to a lack of subsidence data for the portion of the EMA where pumping effects are likely to be the greatest, a 
subsidence monitoring program is proposed and presented in Section 4. 

5.3.3.5 Avoid Depletion of Interconnected Surface Water 

The information used for establishing minimum thresholds and measurable objectives for depletion of 
interconnected surface water includes the following: 

 Available data from streamflow gauging stations (see Table 3-1). 

 Water budget computations using the groundwater model that show estimated exchanges between 
surface water and groundwater within the areas where groundwater is interconnected with surface water 
(distal ends of Zanja de Cota and Alamo Pintado Creeks).  

 Published documents and independent analysis that identify the extent and distribution of potential 
GDEs, including designated critical habitat for steelhead. 

 Public input. 
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5.3.4 Relationship between Individual Minimum Thresholds and Other 
Sustainability Indicators [§ 354.28(b)(2)] 

 

Section 354.28 of the SGMA regulations requires that the description of all minimum thresholds include a 
discussion about the relationship between the minimum thresholds for each sustainability indicator. In its 
BMP guidance for SMCs (DWR, 2017), DWR has clarified this requirement. The GSP must describe the 
relationship between each sustainability indicator’s minimum threshold and describe the relationship 
between the selected minimum threshold and minimum thresholds for other sustainability indicators.  

5.4 Representative Monitoring Sites 
Minimum thresholds and measurable objectives are measured at RMSs (also referred to as representative 
wells) that are deemed to be representative of local and EMA-wide groundwater conditions in each Principal 
Aquifer. Representative wells were selected from a subset of the wells that have been monitored over time 
in the EMA and have the following characteristics: 

 They are screened exclusively within a Principal Aquifer. 

 They are spatially distributed to provide information across most of the EMA. 

 They are presently being monitored and have a reasonably long record of data (period of record) so that 
trends can be determined.  

 They have signatures (groundwater levels or water quality trends) that are representative of wells in the 
surrounding area. 

See Section 4 for a detailed discussion of the rationale for selecting RMSs. In summary, the RMS network for 
groundwater levels consists of 24 wells (15 wells in the Paso Robles Formation and 9 wells in the Careaga 
Sand) that will be used to help identify whether chronic reductions in groundwater levels and significant and 
unreasonable reductions of groundwater storage are occurring. Seven wells are municipal drinking water 
supply wells operated by the City of Solvang and ID No. 1, 10 wells are production wells used for agricultural 
irrigation, and seven wells are domestic drinking water wells. These active pumping wells are currently 
included as RMSs because of their location in the EMA, available well construction data, and a long period of 
record.  

RMS wells and many other wells with historical water level data were used in the modeling of groundwater 
level changes under historical and predicted future groundwater demand with and without climate change 
influences. Minimum thresholds and measurable objectives have been established using measured 
groundwater level data.  

§ 354.28 Minimum Thresholds.  

(b) The description of minimum thresholds shall include the following: 

(2) The relationship between the minimum thresholds for each sustainability indicator, including an 
explanation of how the Agency has determined that basin conditions at each minimum threshold will 
avoid undesirable results for each of the sustainability indicators.  
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The RMS for subsidence utilizes InSAR and UNAVCO satellite data. Should these satellite-based subsidence 
monitoring methods indicate that subsidence may be occurring or if there is evidence of damage to 
infrastructure and property interests, benchmarks for monitoring land surface elevations will be established 
in the EMA. The RMS for monitoring depletion of interconnected surface water and impacts to GDEs will be 
established at two new piezometers installed on the distal ends of Alamo Pintado and Zanja de Cota Creeks. 

Minimum thresholds and measurable objectives for chronic groundwater level decline are presented in 
Section 5.5, and minimum thresholds and measurable objectives for reduction of groundwater in storage 
are presented in Section 5.6. The potential for impacts to GDEs for the chronic lowering of groundwater 
levels sustainability indicator are discussed in Section 5.5 and for the interconnected surface water 
sustainability indicator in Section 5.10. Minimum thresholds and measurable objectives for degraded 
groundwater quality are discussed in Section 5.8 and for land subsidence in Section 5.9. 

5.5 Chronic Lowering of Groundwater Levels Sustainable Management 
Criterion 

5.5.1 Undesirable Results for Water Levels [§ 354.26(a),(b)(2),(c) and (d)] 

  

Conditions in the EMA that could lead to significant and unreasonable effects on groundwater levels include 
the following: 

 Extended drought. Extensive droughts may lead to excessively low groundwater levels and undesirable 
results. Short-term impacts due to drought are anticipated in the SGMA regulations with recognition that 
management actions need sufficient flexibility to accommodate drought periods and ensure short-term 
impacts can be offset by increases in groundwater levels or storage during normal or wet periods. 

 § 354.26 Undesirable Results.  

(a) Each Agency shall describe in its Plan the processes and criteria relied upon to define undesirable 
results applicable to the basin. Undesirable results occur when significant and unreasonable effects 
for any of the sustainability indicators are caused by groundwater conditions occurring throughout the 
basin. 

(b) The description of undesirable results shall include the following: 

(2) The cause of groundwater conditions occurring throughout the basin that would lead to or has led 
to undesirable results based on information described in the basin setting, and other data or models 
as appropriate. 

(c) The Agency may need to evaluate multiple minimum thresholds to determine whether an 
undesirable result is occurring in the basin. The determination that undesirable results are occurring 
may depend upon measurements from multiple monitoring sites, rather than a single monitoring 
site. 

(d) An Agency that is able to demonstrate that undesirable results related to one or more 
sustainability indicators are not present and are not likely to occur in a basin shall not be required to 
establish criteria for undesirable results related to those sustainability indicators. 
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 High rate of pumping in the Paso Robles Formation. If the amount of pumping in the Paso Robles 
Formation exceeds the long-term rate of recharge, then groundwater levels may decline, which could 
affect Paso Robles Formation well production and result in depletion of supply, a reduction in 
groundwater discharge to surface water, and potential impacts to GDEs. 

 High rate of pumping in the Careaga Sand. If the amount of pumping in the Careaga Sand exceeds the 
long-term rate of natural recharge then groundwater levels may decline, which could affect Careaga 
Sand well production and result in depletion of supply, a reduction in groundwater discharge to surface 
water, and potential impacts to GDEs. 

Lowering of groundwater levels that are likely to cause undesirable results are characterized as follows: 

 Groundwater levels in the Paso Robles Formation or Careaga Sand aquifers remain below minimum 
thresholds (see Section 5.5.2) after 2 consecutive years of average and above-average precipitation in 
50 percent of representative wells.  

 Existing agricultural, municipal, and domestic wells are unable to produce historical average quantities 
of groundwater due to chronic decline in groundwater levels (e.g., depletion of supply). 

As discussed in Section 3.2.1, Paso Robles Formation and Careaga Sand well hydrographs illustrate that 
water levels go up and down in response to changes in rainfall. Water levels have still not recovered fully 
from the severe drought observed between water year (WY) 2012 and 2016 and rainfall continues to be 
below average. Based on input from water users in the EMA and review of available water level data, no 
significant and unreasonable effects associated with groundwater level decline have been observed in the 
EMA, including the period since 2015 after SGMA came into effect. There have been no reports from 
stakeholders that wells have needed to be deepened. DWR’s database on dry domestic wells in the state 
was reviewed and there was no data showing domestic wells going dry within the EMA. Local drillers were 
also consulted, and they indicated that there have not been a significant number of deeper replacement 
wells drilled in the EMA. If current and/or increased rates of pumping continue and drought conditions 
persist (see Section 3.3.5), undesirable results could occur in the future.  
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5.5.2 Minimum Thresholds for Water Levels [§ 354.28(a),(b)(1),(c)(1)(A)(B),(d), 
and (e)] 

 

Section 354.28(c)(1) of the SGMA regulations states that “The minimum threshold for chronic lowering of 
groundwater levels shall be the groundwater elevation indicating a depletion of supply at a given location 
that may lead to undesirable results.” In a public GSA meeting, one of the GSA Committee members 
identified several guiding principles for setting minimum thresholds that other committee members 
unanimously supported, including: 

 Thresholds should be adaptive to observed conditions – not everything is known 

 Learn from other basins that have significant problems that must be avoided 

 Use the same thresholds for all well types 

 § 354.28 Minimum Thresholds.  

(a) Each Agency in its Plan shall establish minimum thresholds that quantify groundwater conditions 
for each applicable sustainability indicator at each monitoring site or representative monitoring site 
established pursuant to Section 354.36. The numeric value used to define minimum thresholds shall 
represent a point in the basin that, if exceeded, may cause undesirable results as described in 
Section 354.26. 

(b) The description of minimum thresholds shall include the following: 

(1) The information and criteria relied upon to establish and justify the minimum thresholds for each 
sustainability indicator. The justification for the minimum threshold shall be supported by information 
provided in the basin setting, and other data or models as appropriate, and qualified by the 
uncertainty in the understanding of the basin setting. 

(c) Minimum thresholds for each sustainability indicator shall be defined as follows: 

(1) Chronic Lowering of Groundwater Levels. The minimum threshold for chronic lowering of 
groundwater levels shall be the groundwater elevation indicating a depletion of supply at a given 
location that may lead to undesirable results. Minimum thresholds for chronic lowering of 
groundwater levels shall be supported by the following: 

(A) The rate of groundwater elevation decline based on historical trend, water year type, and 
projected water use in the basin. 

(B) Potential effects on other sustainability indicators. 

(d) An Agency may establish a representative minimum threshold for groundwater elevation to serve 
as the value for multiple sustainability indicators, where the Agency can demonstrate that the 
representative value is a reasonable proxy for multiple individual minimum thresholds as supported 
by adequate evidence. 

(e) An Agency that has demonstrated that undesirable results related to one or more sustainability 
indicators are not present and are not likely to occur in a basin, as described in Section 354.26, shall 
not be required to establish minimum thresholds related to those sustainability indicators. 



PUBLIC DRAFT | Section 5. Sustainable Management Criteria 

GSI Water Solutions, Inc.  5-15 

 Protect the most vulnerable groundwater users and well types 

 An ounce of prevention is worth more than a pound of cure 

When selecting the minimum thresholds, the GSA Committee considered these principles: the groundwater 
in storage deficit that was estimated for the historical period and the projected future period (see Section 
3.3); the potential for impacts to domestic, municipal, and agricultural wells if water levels continue to 
decline (discussed below); and the potential for depletion of surface water and impacts to identified GDEs 
(see Section 5.10). Members of the GSA Committee were also concerned about the severity of the existing 
drought and the lack of rainfall recharge in the Basin.  

The well impact analysis was performed to aid in identifying undesirable results and selecting minimum 
thresholds for the chronic lowering of groundwater levels sustainability indicator. Spring 2018 groundwater 
elevations were compared with top of well screen elevations for a total of 487 agricultural, municipal, and 
domestic wells screened in principal aquifers within the EMA. These wells were selected because of known 
location and well construction details. The percentage of wells with water levels below top of screen was 
calculated in 5-foot increments, starting with spring 2018 water levels (see Figures 3-20 and 3-21). Water 
levels that consistently fall below the top of screen are likely to result in increased well clogging from 
biological growth and mineral precipitation, cascading water, sand pumping, and reduced yield and pump 
efficiencies and possibly if continued, well failure. Fundamental to this analysis is the assumption that these 
conditions are indicative of a significant and unreasonable depletion of supply.52 

These conditions are considered by the GSA to be undesirable. The magnitude of this impact on well 
production differs depending on well type (i.e., agricultural versus municipal, versus domestic). For example, 
domestic wells tend to be shallower and may be more sensitive to water levels falling within the screen 
interval. Likewise, municipal wells serve drinking water to citizens living in the EMA and so supply reduction 
cannot be easily addressed. Agricultural wells often are deeper and have longer well screens that can 
tolerate loss of efficiency and more drawdown resulting from water levels falling below top of screen.  

Spring 2018 groundwater elevations measured in EMA monitoring wells were used to assess how many 
wells have static water levels that are below the top of screen elevation as of that date and how many would 
be below top of screen if groundwater levels were lower.53 The well impact analysis was used to determine 
the number and type of wells in the EMA that would be further impacted (groundwater elevations below well 
top of screen elevation) if groundwater elevations decline further compared to spring 2018 groundwater 
elevations. When considering where to set the minimum thresholds, specific consideration was given to 
domestic wells, which are generally shallower, and municipal wells, which serve larger populations.54 

 
52 There was considerable debate among stakeholders about how much depletion of supply could result from water levels 
falling below the top of screen. Municipal, agricultural, and domestic wells have different sensitivities to this condition and will 
experience depletion of supply differently. The methodology and results of this analysis were discussed with stakeholders and 
ultimately accepted by the GSA Committee as the basis for establishing undesirable results and minimum thresholds. 
53 Spring 2018 groundwater elevations were selected based on recent available data with the greatest number of monitoring 
locations. 
54 Domestic well owners and local municipalities cannot easily respond to a reduction in supply, particularly during extended 
dry periods, and would have to absorb substantial cost if wells had to be deepened. The GSA decided to not allow water levels 
in municipal wells to drop below the top of screen if possible. Local agricultural interests were less concerned about water 
levels falling below top of screen because they have not observed undesirable results or depletion of supply and so wanted to 
set the minimum thresholds deeper. 
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The results of the analysis presented in Figures 5-1 and 5-2 indicate that groundwater water elevations in 
spring 2018 were below top of screen in 28 percent of domestic wells and 34 percent of agricultural wells 
screened in the Paso Robles Formation. No municipal wells had groundwater elevations below the top of 
well screen (see Figure 5-1). Groundwater elevations in the Careaga Sand aquifer were below top of screen 
in 35 percent of domestic wells, 28 percent of agricultural wells, and 17 percent of municipal wells 
(including one well owned by the City of Solvang; see Figure 5-2).  

Table 5-1 presents the minimum thresholds and measurable objectives to be measured at representative 
wells completed in the Paso Robles Formation and Careaga Sand. Appendix I of the GSP presents a well 
location map and hydrographs showing the minimum thresholds for each representative well that will be 
used to monitor for chronic lowering of groundwater levels and depletion of storage. 
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Figure 5-1. Well Impact Evaluation – Selected Wells Completed in the Paso Robles Formation 



PUBLIC DRAFT | Section 5. Sustainable Management Criteria 

GSI Water Solutions, Inc.  5-18 

  
Figure 5-2. Well Impact Evaluation – Selected Wells Completed in the Careaga Sand 
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Table 5-1. Chronic Lowering of Groundwater Levels Minimum Thresholds and Measurable Objectives for 
the Paso Robles Formation and the Careaga Sand 

RMS ID1 Well Type Minimum Threshold 
(feet NAVD 88) 

Measurable Objective 
(feet NAVD 88) 

Paso Robles Formation 

6N/29W-07L01 Agricultural 639 681 
6N/29W-08P01 Domestic 676 712 
6N/29W-08P02 Domestic 654 686 
6N/30W-07G05 Municipal 515 554 
6N/30W-07G06 Municipal 513 552 
6N/30W-11G04 Agricultural 512 609 
6N/31W-01P03 Municipal 516 556 
6N/31W-02K01 Domestic 557 592 
6N/31W-13D01 Domestic 495 520 
7N/30W-16B01 Agricultural 1,021 1,047 
7N/30W-19H01 Agricultural 912 932 
7N/30W-29D01 Agricultural 850 893 
7N/30W-30M01 Agricultural 559 669 
7N/30W-33M01 Agricultural 514 565 
7N/31W-36L02 Domestic 616 681 

Careaga Sand 

7N/31W-34M02 Agricultural 484 505-2 
6N/31W-03A01 Domestic 573 598 
6N/31W-04A01 Domestic 483 506 
6N/31W-09Q02 21 Municipal 446 476-2 
6N/31W-10F01 Agricultural 464 483 
6N/31W-11D04 Agricultural 502 526 
6N/31W-16N07 4 Municipal 377 397 
6N/31W-xxxx 22 Municipal 467 484 
Solvang HCA South Municipal 320 360-2 

Notes 
1 Refer to Figure 3-19 and Appendix I for representative well locations. 
2 No water level data is available for spring 2011. 
NAVD 88 = North American Vertical Datum of 1988 
RMS = representative monitoring site 

 



PUBLIC DRAFT | Section 5. Sustainable Management Criteria 

GSI Water Solutions, Inc.  5-20 

5.5.2.1 Minimum Thresholds for the Paso Robles Formation 

Based on the well impact analysis, the GSA Committee agreed to set the minimum threshold for 
representative wells screened in the Paso Robles Formation at 15 feet below spring 2018 groundwater 
levels. If groundwater levels continued to decline at current rates (2019 to 2021) in representative wells, 
minimum thresholds for the chronic lowering of groundwater levels sustainability indicator would be 
exceeded in 50 percent of representative wells (see Section 5.5.2.7), approximately one to 2 years following 
implementation of the GSP. Section 6 discusses management actions and projects that are intended to 
reduce the chances for this to occur. Water levels at or above these thresholds are not expected to cause 
significant and unreasonable depletion of supply in municipal, agricultural, and domestic wells, or cause a 
significant and unreasonable reduction of groundwater in storage. 

5.5.2.2 Minimum Thresholds for the Careaga Sand 

Based on the well impact analysis, the GSA Committee agreed to set the minimum threshold for 
representative wells screened in the Careaga Sand at 12 feet below spring 2018 groundwater levels. If 
groundwater levels continued to decline at current rates (2019 to 2021) in representative wells, minimum 
thresholds for the chronic lowering of groundwater levels sustainability indicator would be exceeded in 
50 percent of representative wells (see Section 5.5.2.7), approximately 4 to 5 years following 
implementation of the GSP. Water levels at or above these thresholds are not expected to cause a 
significant and unreasonable reduction of groundwater in storage. 

5.5.2.3 Relationship between Individual Minimum Thresholds and Relationships to Other 
Sustainability Indicators [§ 354.28(b)(2) and (d)] 

 

Groundwater level minimum thresholds can potentially influence other sustainability indicators, such as the 
following: 

 Avoid Chronic Significant and Unreasonable Reduction of Groundwater in Storage. Changes in 
groundwater levels reflect changes in the amount of groundwater in storage. Pumping at, or less than, 
the sustainable yield will maintain long-term average groundwater levels in the EMA. Likewise, the 
groundwater level minimum thresholds will maintain an adequate amount of groundwater in storage 
over an extended period when pumping is equal to or less than the sustainable yield. Thus, maintaining 
groundwater levels at or above minimum thresholds will not result in long-term significant and 
unreasonable reduction of groundwater in storage. 

§ 354.28 Minimum Thresholds.  

(b) The description of minimum thresholds shall include the following: 

(2) The relationship between the minimum thresholds for each sustainability indicator, including an 
explanation of how the Agency has determined that basin conditions at each minimum threshold will 
avoid undesirable results for each of the sustainability indicators.  

(d) An Agency may establish a representative minimum threshold for groundwater elevation to serve 
as the value for multiple sustainability indicators, where the Agency can demonstrate that the 
representative value is a reasonable proxy for multiple individual minimum thresholds as supported 
by adequate evidence. 
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 Avoid Significant and Unreasonable Degraded Groundwater Quality. A significant and unreasonable 
condition for groundwater quality is the increase in concentration of constituents of concern exceeding 
EMA WQOs or state or federal maximum contaminant level (MCL) or secondary maximum contaminant 
level (SMCL) (regulatory thresholds) for drinking water caused by groundwater pumping. As described 
below, maintaining groundwater levels above minimum thresholds helps minimize the potential for 
experiencing degraded groundwater quality (since enactment of SGMA in 2015) or exceeding regulatory 
thresholds for constituents of concern in drinking water and agricultural wells. Groundwater quality could 
be affected through two processes: 

1. Low groundwater levels caused by pumping in an area could cause deeper, poor-quality 
groundwater to flow into existing supply wells. Groundwater level minimum thresholds are set 
below current groundwater levels, meaning a flow of deep, poor-quality groundwater could occur 
in the future at or below minimum threshold levels. The Careaga Sand is underlain by marine 
deposits. Consequently, groundwater within these underlying marine deposits likely contains 
increased salt concentrations and is of poorer quality than the groundwater within the overlying 
Careaga Sand. Should groundwater quality degrade due to lower groundwater levels, the 
groundwater level minimum thresholds will be reviewed. 

2. Changes in groundwater levels arising from management actions implemented by the GSA to 
achieve sustainability could change groundwater gradients, which could cause poor-quality 
groundwater to flow towards supply wells that would not have otherwise been impacted. 
Examples of these actions may include installation of groundwater recharge facilities (e.g., 
gravity stormwater recharge or aquifer recharge with recharge wells using treated wastewater). 
Because these kinds of projects are subject to review under the California Environmental Quality 
Act, concerns about the potential to introduce or mobilize contaminant plumes would be 
evaluated before such a project could be implemented. 

 Avoid Significant and Unreasonable Land Subsidence. A significant and unreasonable condition for 
subsidence is permanent pumping-induced subsidence that substantially interferes with surface land 
use and damages infrastructure. The groundwater level minimum thresholds are set just below existing 
and historical groundwater elevations, which is unlikely to induce additional subsidence. Based on a 
geotechnical study performed for the EMA, local geological conditions do not appear to be susceptible to 
compaction and subsidence because there are no known thick clay layers that extend across the full 
area where the Paso Robles Formation is present (although some clay layers are distinctly present in 
localized areas). Groundwater levels would likely have to be substantially lower than are predicted to 
occur in the future to produce significantly more subsidence (see Appendix E). Should significant and 
unreasonable subsidence be observed from lowering groundwater levels, the GSA may consider 
adjusting groundwater level minimum thresholds to avoid this subsidence. 

 Avoid Significant and Unreasonable Depletion of Interconnected Surface Water. Significant increases in 
groundwater pumping beyond what has been observed in the past could result in the depletion of 
interconnected surface water resulting in impacts to GDEs on the distal, or lower, ends of Zanja de Cota 
and Alamo Pintado creeks where the interconnection potentially exists. Although the minimum 
thresholds for groundwater levels are set a short distance below the historical low groundwater elevation 
observed in some RMSs, no significant or unreasonable effects have been observed in association with 
interconnected surface water during the historical period (1981 to 2018) and none are expected in the 
future. Results from groundwater modeling indicate that groundwater will continue to discharge to 
surface water at the lower ends of the tributaries (e.g., Alamo Pintado and Zanja de Cota Creeks) and so 
significant and unreasonable depletion of surface water is not expected. 
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 Avoid Seawater Intrusion. This sustainability indicator is not applicable to the EMA. 

The minimum thresholds set for chronic groundwater level decline are protective of all beneficial uses and 
users of groundwater and do not result in significant and unreasonable effects for the other sustainability 
indicators. 

5.5.2.4 Effects of Minimum Thresholds on Neighboring Basins [§ 354.28(b)(3)] 

 

Neighboring basins include the Central Management Area (CMA) of the Santa Ynez River Valley Groundwater 
Basin and the San Antonio Creek Valley Groundwater Basin (SACV). The CMA is hydrologically downgradient 
of the EMA and the SACV is not hydraulically connected to the EMA; groundwater flows from the Paso Robles 
Formation in the EMA to the Santa Ynez River Alluvium where gaps in the underlying Monterey Formation 
bedrock occur. The Santa Ynez River Alluvium is present in the EMA and CMA management areas. 
Groundwater present within the Careaga Sand flows from the EMA and discharges directly to the CMA as 
subsurface flow. Therefore, changes in groundwater levels within the EMA could have an impact on 
groundwater levels in the CMA if a substantial reduction in groundwater levels in the EMA were to occur 
(depending on the location in the EMA) and over a long period, the amount of groundwater flowing into the 
CMA could be reduced. The groundwater level minimum thresholds for the EMA are set just below historical 
and current levels, which could theoretically reduce groundwater flow into the adjacent CMA during certain 
periods. Changes in groundwater levels in the EMA are not anticipated to result in significant and 
unreasonable changes in groundwater flow to the CMA because, as discussed in Section 3.3, the average 
surface water outflow and groundwater subsurface outflow was less than 2,000 acre-feet per year (AFY) over 
the historical period (1981 to 2018). This amount of annual subsurface outflow is small compared with 
annual variations in pumping and the amount of annual climate-driven variation that occurs in several of the 
water budget terms in the EMA and CMA. The EMA GSA has developed a cooperative working relationship 
with the downstream Santa Ynez River Valley Groundwater Basin – Central Management Area GSA (CMA 
GSA) that is preparing the GSP for the CMA. Additionally, a SGMA-compliant Coordination Agreement is being 
prepared and will remain in place between the EMA GSA, the CMA GSA, and the downstream Western 
Management Area GSA. 

Based on limited available information, groundwater gradients at the boundary between the EMA and SACV 
are such that groundwater does not flow between the EMA and SACV and therefore, the SACV would not be 
impacted by the minimum threshold for the chronic lowering of groundwater levels sustainability indicator in 
the EMA. However, if production wells are located in close proximity of the boundary, it is possible that the 
gradient would change in either direction, depending on where the well is located. Identification of additional 
monitoring wells and continued monitoring of water levels is needed to improve the understanding of 
groundwater flow in this area. 

 § 354.28 Minimum Thresholds.  

(b) The description of minimum thresholds shall include the following: 

(3) How minimum thresholds have been selected to avoid causing undesirable results in adjacent 
basins or affecting the ability of adjacent basins to achieve sustainability goals. 
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5.5.2.5 Effects of Minimum Thresholds on Beneficial Uses and Land Uses [§ 354.28(b)(4)] 

 

The groundwater level minimum thresholds have been selected to protect beneficial uses in the EMA while 
providing a reliable and sustainable groundwater supply. Groundwater modeling indicates that future 
projected water levels in the Paso Robles Formation and Careaga Sand are unlikely to impact Category A 
GDEs; however, extended extreme droughts could reduce groundwater elevations below historically 
measured levels, potentially affect Category A GDEs, and reduce baseflow in the tributary creeks and 
discharge to the Santa Ynez River (see Section 3.2 and Figure 3-40).  

When setting the minimum threshold for chronic water level decline, consideration was given to several 
factors that could have a significant or unreasonable effect on beneficial uses. These factors included 
effects on existing municipal, domestic, and agricultural wells (see Section 5.5.2); continued reduction of 
groundwater in storage (see Section 5.6); and depletion of interconnected surface water and associated 
impacts to GDEs (see Section 5.10).  

5.5.2.6 Relevant Federal, State, or Local Standards [§ 354.28(b)(5)] 

 

No federal, state, or local standards exist for chronic lowering of groundwater levels. 

 § 354.28 Minimum Thresholds.  

(b) The description of minimum thresholds shall include the following: 

(4) How minimum thresholds may affect the interests of beneficial uses and users of groundwater or 
land uses and property interests. 

 § 354.28 Minimum Thresholds.  

(b) The description of minimum thresholds shall include the following: 

(5) How state, federal, or local standards relate to the relevant sustainability indicator. If the 
minimum threshold differs from other regulatory standards, the Agency shall explain the nature of 
and basis for the difference. 
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5.5.2.7 Methods for Quantitative Measurement of Minimum Thresholds [§ 354.28(a) and (b)(6)] 

 

Groundwater level minimum thresholds will be directly measured from existing representative monitoring 
wells. The groundwater level monitoring program will be conducted in accordance with the monitoring plan 
outlined in Section 4 and will consist of collecting groundwater level measurements that reflect non-pumping 
conditions. The groundwater level monitoring program will be designed and conducted to meet the 
requirements of the technical and reporting standards included in the SGMA regulations. As discussed in 
Section 5.5.1, the potential exists for undesirable results to occur if minimum thresholds are exceeded in 
50 percent of the representative wells for 2 consecutive years of average and above-average precipitation.  

5.5.3 Measurable Objectives for Water Levels [§ 354.30(a),(b),(c),(d), and (g)] 

 

 § 354.28 Minimum Thresholds.  

(a) Each Agency in its Plan shall establish minimum thresholds that quantify groundwater conditions 
for each applicable sustainability indicator at each monitoring site or representative monitoring site 
established pursuant to Section 354.36. The numeric value used to define minimum thresholds shall 
represent a point in the basin that, if exceeded, may cause undesirable results as described in 
Section 354.26. 

(b) The description of minimum thresholds shall include the following: 

(6) How each minimum threshold will be quantitatively measured, consistent with the monitoring 
network requirements described in Subarticle 4. 

 § 354.30 Measurable Objectives.  

(a) Each Agency shall establish measurable objectives, including interim milestones in increments of 
five years, to achieve the sustainability goal for the basin within 20 years of Plan implementation and 
to continue to sustainably manage the groundwater basin over the planning and implementation 
horizon. 

(b) Measurable objectives shall be established for each sustainability indicator, based on quantitative 
values using the same metrics and monitoring sites as are used to define the minimum thresholds. 

(c) Measurable objectives shall provide a reasonable margin of operational flexibility under adverse 
conditions which shall take into consideration components such as historical water budgets, seasonal 
and long-term trends, and periods of drought, and be commensurate with levels of uncertainty. 

(d) An Agency may establish a representative measurable objective for groundwater elevation to 
serve as the value for multiple sustainability indicators where the Agency can demonstrate that the 
representative value is a reasonable proxy for multiple individual measurable objectives as supported 
by adequate evidence. 

(g) An Agency may establish measurable objectives that exceed the reasonable margin of operational 
flexibility for the purpose of improving overall conditions in the basin, but failure to achieve those 
objectives shall not be grounds for a finding of inadequacy of the Plan. 
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The measurable objectives for chronic lowering of groundwater levels provides a target to be reached over 
the 20-year GSP implementation period to ensure reliable access to groundwater through dry to critically dry 
hydrologic periods, such as the critically dry period from 2012 through 2016. Measurable objectives for 
chronic lowering of groundwater levels provide operational flexibility above minimum threshold levels to 
ensure that the EMA can be managed sustainably over a reasonable range of climate and hydrologic 
variability. Measurable objectives may change after GSP adoption, as new information and hydrologic data 
become available. 

5.5.3.1 Methodology for Setting Measurable Objectives 

Measurable objectives were established to meet the sustainability goal and were based on trends in 
historical groundwater level data, historical precipitation data, and input from the CAG, other public 
stakeholders, and the EMA-GSA Committee. The measurable objective levels were set so that: (1) natural 
variations in groundwater levels as were observed in the past during wet and dry periods are considered, 
and (2) there is enough groundwater in storage to get through a multi-year drought as was observed in 
WYs 2012 to 2021 with 2 wet years in WYs 2017 and 2019 without undesirable results. Table 5-1 includes 
the estimated elevations for the measurable objectives established for the Paso Robles Formation and the 
Careaga Sand. Hydrographs showing the measurable objectives are presented in Appendix I. 

5.5.3.2 Measurable Objectives for the Paso Robles Formation 

The measurable objectives for the Paso Robles Formation are the average groundwater levels measured at 
each RMS prior to the recent drought beginning in WY 2012. These levels were selected using available 
groundwater elevation monitoring data and climatic data. 

5.5.3.3 Measurable Objectives for the Careaga Sand 

The measurable objectives for the Careaga Sand are the average groundwater levels measured at each RMS 
prior to the recent drought beginning in WY 2012. These levels were selected using available groundwater 
elevation monitoring data and climatic data. 

5.5.4 Interim Milestones for Water Levels [§ 354.30(e)] 

 

Interim milestones show how the GSA would move from current conditions to meeting the measurable 
objectives in the 20-year GSP implementation horizon. Prior to the recent drought (WYs 2012 to 2021 with 
2 wet years in WYs 2017 and 2019), the cumulative change of groundwater in storage in the EMA was 
positive (see Table 3-11). During the historical period (1981 to 2018), which included the recent drought, 
the estimated average annual change in groundwater in storage was -1,830 AFY (see Table 3-11). The 
recent drought was the most severe drought during the historical period and, consequently, much of the 
observed decline in water levels and current groundwater in storage deficit is due to the drought and not 
pumping of groundwater. While no significant and unreasonable effect has been observed in the EMA as a 
result of lowering of groundwater levels to date, interim milestones are being proposed in order to ensure 

 § 354.30 Measurable Objective.  

(e) Each Plan shall describe a reasonable path to achieve the sustainability goal for the basin with 20 
years of Plan implementation, including a description of interim milestones for each relevant 
sustainability indicator, using the same metric as the measurable objective, in increments of five 
years. The description shall explain how the Plan is likely to maintain sustainable groundwater 
management over the planning and implementation horizon. 



PUBLIC DRAFT | Section 5. Sustainable Management Criteria 

GSI Water Solutions, Inc.  5-26 

that the GSA is on track for eliminating the storage deficit going forward (see Table 5-2). The GSA intends to 
move forward with selected projects and management actions (see Section 6) very early after GSP submittal 
to ensure that groundwater levels recover when normal or above normal rainfall conditions return. The 
proposed approach for setting interim milestones recognizes that it will take some time to plan and 
implement the management actions; therefore, it is possible that if drought conditions persist, water levels 
could approach or fall below the minimum threshold in some representative wells. Progress toward 
achieving the measurable objective will be slow initially and then steadily increase over the 20-year 
implementation period. The general approach for setting the interim milestone values for each 
representative well is shown on Figure 5-3 and Table 5-2. 

 

  

Figure 5-3. Generalized Approach to Setting Interim Milestones 
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Table 5-2. Chronic Lowering of Groundwater Levels and Chronic Reduction of Groundwater in Storage Interim Milestones for the Paso Robles 
Formation and the Careaga Sand 

RMS IDa Well Type Year 5b Year 10 Year 15 Year 20 

Paso Robles Formation 
6N/29W-07L01 Agricultural 641 639 671 681 
6N/29W-08P01 Domestic 686 676 703 712 
6N/29W-08P02 Domestic 654 640c 675 686 
6N/30W-07G05 Municipal 523 517 545 554 
6N/30W-07G06 Municipal 521 516 543 552 
6N/30W-11G04 Agricultural 516 512 585 609 
6N/31W-01P03 Municipal 523 516 546 556 
6N/31W-02K01 Domestic 562 557 583 592 
6N/31W-13D01 Domestic 508 495 514 520 
7N/30W-16B01 Agricultural 1,043 1,022 1,041 1,047 
7N/30W-19H01 Agricultural 927 913 927 932 
7N/30W-29D01 Agricultural 862 855 884 893 
7N/30W-30M01 Agricultural 561 562 642 669 
7N/30W-33M01 Agricultural 526 514 552 565 
7N/31W-36L02 Domestic 614c 616 665 681 
Careaga Sand 
7N/31W-34M02 Agricultural 484 479 499 505-d 
6N/31W-03A01 Domestic 581 572c 592 598 
6N/31W-04A01 Domestic 492 482c 500 506 
6N/31W-09Q02 21 Municipal 476e 468 474 476-d 
6N/31W-10F01 Agricultural 472 462c 478 483 
6N/31W-11D04 Agricultural 502 500c 520 526 
6N/31W-16N07 4 Municipal 395 377 392 397 
6N/31W-xxxx 22 Municipal 473 467 480 484 
Solvang HCA South Municipal 328 322 351 360-d 
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Notes 
a Refer to Figure 3-19 and Appendix I for representative well locations. 
b Based on estimates from spring 2021 measurements. 
c Value is below the minimum thresholds. 
d No water level data is available for spring 2011. IM values have been estimated from water level trends. 
e Measurable objective based on recent water levels. 
NAVD 88 = North American Vertical Datum of 1988 
RMS = representative monitoring site 
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5.6 Reduction of Groundwater in Storage Sustainable Management 
Criterion 

5.6.1 Undesirable Results for Storage Reduction [§ 354.26(a),(b)(2),(c), and (d)] 

 

Conditions in the EMA that could lead to significant and unreasonable effects on groundwater in storage 
include the following: 

 Extended drought. Extensive droughts may lead to excessively low groundwater levels, a reduced 
amount of groundwater in storage, and undesirable results. Short-term impacts due to drought are 
anticipated in the SGMA regulations with recognition that management actions need sufficient flexibility 
to accommodate drought periods and ensure short-term impacts can be offset by increases in 
groundwater levels or storage during normal or wet periods. 

 High rate of pumping in the Paso Robles Formation. If the amount of pumping in the Paso Robles 
Formation exceeds the long-term rate of recharge, then groundwater levels may decline, which could 
affect Paso Robles Formation well production, groundwater discharge to surface water, GDEs, 
groundwater quality, and the volume of groundwater in storage. 

 High rate of pumping in the Careaga Sand. If the amount of pumping in the Careaga Sand exceeds the 
long-term rate of natural recharge, then groundwater levels may decline, which could affect Careaga 
Sand well production, reduce groundwater discharge to surface water, GDEs, groundwater quality, and 
the volume of groundwater in storage.  

 § 354.26 Undesirable Results.  

(a) Each Agency shall describe in its Plan the processes and criteria relied upon to define undesirable 
results applicable to the basin. Undesirable results occur when significant and unreasonable effects 
for any of the sustainability indicators are caused by groundwater conditions occurring throughout the 
basin. 

(b) The description of undesirable results shall include the following: 

(2) The cause of groundwater conditions occurring throughout the basin that would lead to or has led 
to undesirable results based on information described in the basin setting, and other data or models 
as appropriate. 

(c) The Agency may need to evaluate multiple minimum thresholds to determine whether an 
undesirable result is occurring in the basin. The determination that undesirable results are occurring 
may depend upon measurements from multiple monitoring sites, rather than a single monitoring 
site. 

(d) An Agency that is able to demonstrate that undesirable results related to one or more 
sustainability indicators are not present and are not likely to occur in a basin shall not be required to 
establish criteria for undesirable results related to those sustainability indicators. 
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Significant and unreasonable reduction of groundwater in storage that are likely to cause undesirable results 
are characterized as follows: 

 Groundwater levels in the Paso Robles Formation or Careaga Sand aquifers fall below minimum 
thresholds (see Section 5.5.2) after 2 consecutive years of average and above-average precipitation in 
50 percent of representative wells.  

 Existing agricultural, municipal, and domestic wells are unable to produce historical average quantities 
of groundwater due to chronic decline in groundwater levels (e.g., depletion of supply). 

As discussed in Section 3.2.1, Paso Robles Formation and Careaga Sand well hydrographs illustrate that 
water levels go up and down in response to changes in rainfall. Water levels continue to decline from the 
severe drought observed between WYs 2012 to 2021 with 2 wet years in WYs 2017 and 2019 and rainfall 
continues to be below average. Based on input from water users in the EMA and review of available water 
level data, no significant and unreasonable effects associated with the observed groundwater level decline 
or reduction in storage have been observed in the EMA. However, the decline indicates the potential for 
undesirable results and if current/or increased rates of pumping continue and drought conditions persist 
(see Section 3.3.5), undesirable results could occur in the future.  

The practical effect of protecting against undesirable results arising from a reduction of groundwater in 
storage is that it encourages the maintenance of long-term stability in groundwater levels and storage during 
average hydrologic conditions over multiple years and decades. Maintaining long-term stability in 
groundwater levels also maintains long-term stability in groundwater storage and prevents chronic declines, 
thereby providing beneficial uses and users with continued access to groundwater on a long-term basis and 
preventing undesirable results associated with groundwater withdrawals. Pumping above the long-term 
sustainable yield during drought years would likely temporarily lower groundwater levels and reduce the 
amount of groundwater in storage. Such short-term impacts due to drought are anticipated in SGMA and the 
SGMA regulations with recognition that management actions need sufficient flexibility to accommodate 
drought periods and ensure short-term impacts can be offset by increases in groundwater levels or storage 
during normal or wet periods. Prolonged reductions in the amount of groundwater in storage could lead to 
undesirable results affecting beneficial users and uses of groundwater. In particular, groundwater pumpers 
that rely on water from shallow wells (e.g., domestic wells) in the EMA may be temporarily impacted by 
temporary reductions in the amount of groundwater in storage and lower groundwater levels in their wells.  
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5.6.2 Minimum Thresholds for Storage Reduction [§ 354.28(a),(b)(1),(c)(2),(d), 
and (e)] 

 

Section 354.28(c)(2) of the SGMA regulations states that “The minimum threshold for reduction of 
groundwater storage shall be a total volume of groundwater that can be withdrawn from the basin without 
causing conditions that may lead to undesirable results. Minimum thresholds for reduction of groundwater 
storage shall be supported by the sustainable yield of the basin, calculated based on historical trends, water 
year type, and projected water use in the basin.” 

The minimum threshold for reduction of groundwater in storage is based on the estimated sustainable yield 
and is consistent with the minimum thresholds for chronic groundwater level decline because they are 
interrelated; therefore, the minimum thresholds for reduction in groundwater in storage is established for 
the EMA as a whole, not for individual aquifers. 

 § 354.28 Minimum Thresholds.  

(a) Each Agency in its Plan shall establish minimum thresholds that quantify groundwater conditions 
for each applicable sustainability indicator at each monitoring site or representative monitoring site 
established pursuant to Section 354.36. The numeric value used to define minimum thresholds shall 
represent a point in the basin that, if exceeded, may cause undesirable results as described in 
Section 354.26.  

(b) The description of minimum thresholds shall include the following: 

(1) The information and criteria relied upon to establish and justify the minimum thresholds for each 
sustainability indicator. The justification for the minimum threshold shall be supported by information 
provided in the basin setting, and other data or models as appropriate, and qualified by the 
uncertainty in the understanding of the basin setting. 

(c) Minimum thresholds for each sustainability indicator shall be defined as follows: 

(2) Reduction of Groundwater Storage. The minimum threshold for reduction of groundwater storage 
shall be a total volume of groundwater that can be withdrawn from the basin without causing 
conditions that my lead to undesirable results. Minimum thresholds for reduction of groundwater 
storage shall be supported by the sustainable yield of the basin, calculated based on historical trends, 
water year type, and projected water use in the basin. 

(d) An Agency may establish a representative minimum threshold for groundwater elevation to serve 
as the value for multiple sustainability indicators, where the Agency can demonstrate that the 
representative value is a reasonable proxy for multiple individual minimum thresholds as supported 
by adequate evidence. 

(e) An Agency that has demonstrated that undesirable results related to one or more sustainability 
indicators are not present and are not likely to occur in a basin, as described in Section 354.26, shall 
not be required to establish minimum thresholds related to those sustainability indicators. 
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In accordance with the SGMA regulation cited above, the minimum threshold metric is a volume of pumping 
per year, or an annual pumping rate. Conceptually, the sustainable yield is the total volume of groundwater 
that can be pumped annually from the EMA on a long-term (multi-year/multi-decadal) basis without leading 
to undesirable results. This GSP adopts changes in groundwater levels as a proxy for the change of 
groundwater in storage metric. As provided in § 354.36(b)(1) of the SGMA regulations, an average of the 
groundwater elevation data at the RMSs will be reported annually as a proxy to track changes in the amount 
of groundwater in storage.  

Based on well-established hydrogeologic principles, maintaining long-term stability in groundwater levels 
above the minimum threshold for chronic lowering of groundwater levels will limit continued depletion of 
groundwater from storage. Therefore, using groundwater elevation levels as a proxy, the minimum threshold 
for chronic reduction of groundwater in storage at each RMS is defined by the minimum threshold for 
chronic lowering of groundwater levels (see Table 5-1).  

5.6.2.1 Relationship between Individual Minimum Thresholds and Relationship to Other 
Sustainability Indicators [§ 354.28(b)(2)] 

 

The minimum threshold for reduction of groundwater in storage is based on the groundwater level minimum 
thresholds established for chronic groundwater level decline at RMSs. Therefore, the concept of potential 
conflict between minimum thresholds at different locations in the EMA is not applicable. 

The minimum threshold for reduction of groundwater in storage could influence other sustainability 
indicators. The minimum threshold for reduction of groundwater in storage was selected to avoid 
undesirable results for other sustainability indicators, as outlined below: 

 Avoid Chronic Lowering of Groundwater Levels. Because groundwater levels will be used as a proxy for 
estimating groundwater pumping and changes in groundwater storage, the groundwater in storage 
sustainability criteria would not cause undesirable results for this sustainability indicator. 

 Avoid Degraded Groundwater Quality. The minimum threshold proxy of long-term stability in 
groundwater levels helps minimize the potential for experiencing degraded groundwater quality or 
exceeding regulatory limits for constituents of concern in supply wells. 

 Avoid Land Subsidence. Future groundwater levels would likely have to be substantially lower than are 
predicted to occur in the future to produce significant subsidence. Should significant and unreasonable 
subsidence be observed from future groundwater levels, the groundwater level minimum thresholds for 
this sustainability indicator will be revisited by the EMA-GSA to avoid this subsidence. 

 § 354.28 Minimum Thresholds.  

(b) The description of minimum thresholds shall include the following: 

(2) The relationship between the minimum thresholds for each sustainability indicator, including an 
explanation of how the Agency has determined that basin conditions at each minimum threshold will 
avoid undesirable results for each of the sustainability indicators. 
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 Avoid Depletion of Interconnected Surface Water. A significant and unreasonable condition for depletion 
of interconnected surface water is a pumping-induced reduction in groundwater discharge in specific 
locations where groundwater is interconnected to surface water and resulting impacts to Category A 
GDEs (see Section 3.2 and Figure 3-40). As discussed in Section 5.10, groundwater levels and related 
groundwater in storage that continues to decline below historical levels in the future may have an impact 
on Category A GDEs. No significant or unreasonable effects have been observed thus far in association 
with interconnected surface water during periods of historical low groundwater levels and groundwater in 
storage.  

 Avoid Seawater Intrusion. This sustainability indicator is not applicable to the EMA. 

5.6.2.2 Effects of Minimum Thresholds on Neighboring Basins [§ 354.28(b)(3)] 

 

The SACV Basin abuts the EMA on the northwest side. Based on available information, groundwater 
gradients at the boundary between the EMA and SACV are such that groundwater does not flow between the 
EMA and SACV and, therefore, the SACV would not be impacted by the minimum threshold for the 
groundwater in storage sustainability indicator in the EMA.  

The CMA is hydrologically downgradient of the EMA; groundwater flows from the Paso Robles Formation in 
the EMA to the Santa Ynez River Alluvium where gaps in the underlying Monterey Formation bedrock occur. 
The Santa Ynez River Alluvium is present in the EMA and CMA management areas. Groundwater present 
within the Careaga Sand flows from the EMA and discharges directly to the CMA as subsurface flow. 
Therefore, changes in groundwater levels within the EMA could have an impact on groundwater levels in the 
CMA if a substantial reduction in groundwater levels in the EMA were to occur (depending on location in the 
EMA) and over a long period, the amount of groundwater flowing into the CMA could be reduced. The 
groundwater level minimum thresholds for the EMA are set just below historical and current levels, which 
could theoretically reduce groundwater flow into the adjacent CMA during certain periods. Changes in 
groundwater levels in the EMA are not anticipated to result in significant and unreasonable changes in 
groundwater flow to the CMA because, as discussed in Section 3.3, the average surface water outflow and 
groundwater subsurface outflow was less than 2,000 AFY over the historical period (1981 to 2018). This 
amount of annual subsurface outflow is small compared with annual variations in pumping and the amount 
of annual climate-driven variation that occurs in several of the water budget terms in the EMA and CMA. The 
EMA GSA has developed a cooperative working relationship with the downstream CMA GSA that is preparing 
the GSP for the CMA. Additionally, a SGMA-compliant Coordination Agreement is being prepared and will 
remain in place between the EMA GSA, the CMA GSA, and the downstream Western Management Area 
(WMA) GSA.  

 § 354.28 Minimum Thresholds.  

(b) The description of minimum thresholds shall include the following: 

(3) How minimum thresholds have been selected to avoid causing undesirable results in adjacent 
basins or affecting the ability of adjacent basins to achieve sustainability goals. 
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5.6.2.3 Effects on Beneficial Uses and Land Uses [§ 354.28(b)(4)] 

 

The minimum thresholds for reduction of groundwater in storage and lowering of groundwater levels have 
been established to avoid undesirable results for multiple sustainability indicators. For this reason, 
groundwater serving beneficial uses (including current pumpers, pumping volumes, and GDEs) and land 
uses will not be adversely affected. 

5.6.2.4 Relevant Federal, State, or Local Standards [§ 354.28(b)(5)] 

 

No federal, state, or local standards exist for reductions in groundwater storage. 

5.6.2.5 Methods for Quantitative Measurement of Minimum Thresholds [§ 354.28(b)(6)] 

 

The measurement program for evaluating the minimum thresholds for reductions in groundwater in storage 
will rely on the groundwater elevation monitoring program described previously for chronic lowering of 
groundwater levels (see Section 5.5). Groundwater levels (as a surrogate for change of groundwater in 
storage) that drop below the minimum threshold values for decline in groundwater levels in 50 percent of 
the same representative wells over 2 years of average or above-average precipitation may lead to long-term 
reduction of groundwater in storage. 

 § 354.28 Minimum Thresholds.  

(b) The description of minimum thresholds shall include the following: 

(4) How minimum thresholds may affect the interests of beneficial uses and users of groundwater or 
land uses and property interests. 

 § 354.28 Minimum Thresholds.  

(b) The description of minimum thresholds shall include the following: 

(5) How state, federal, or local standards relate to the relevant sustainability indicator. If the 
minimum threshold differs from other regulatory standards, the Agency shall explain the nature of 
and basis for the difference. 

 § 354.28 Minimum Thresholds.  

(b) The description of minimum thresholds shall include the following: 

(6) How each minimum threshold will be quantitatively measured, consistent with the monitoring 
network requirements described in Subarticle 4. 
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5.6.3 Measurable Objectives for Storage Reduction [§ 354.30(a),(c),(d), and (g)] 

 

The sustainability indicators for avoiding chronic reductions of groundwater in storage use average 
groundwater levels as a proxy. The minimum thresholds and measurable objectives that protect against 
significant and unreasonable reduction in groundwater storage are based on those used to protect against 
chronic lowering of groundwater levels. The measurable objective for chronic reduction in groundwater in 
storage, using the groundwater level proxy, is equivalent to the measurable objective for chronic lowering of 
groundwater levels, using average groundwater levels measured at each RMS prior to the recent drought 
beginning in WY 2012. These levels were selected using available groundwater elevation monitoring data 
and climatic data. Measurable objectives may change after GSP adoption, as new information and 
hydrologic data become available. 

 § 354.30 Measurable Objectives.  

(a) Each Agency shall establish measurable objectives, including interim milestones in increments of 
five years, to achieve the sustainability goal for the basin within 20 years of Plan implementation and 
to continue to sustainably manage the groundwater basin over the planning and implementation 
horizon. 

(c) Measurable objectives shall provide a reasonable margin of operational flexibility under adverse 
conditions which shall take into consideration components such as historical water budgets, seasonal 
and long-term trends, and periods of drought, and be commensurate with levels of uncertainty. 

(d) An Agency may establish a representative measurable objective for groundwater elevation to 
serve as the value for multiple sustainability indicators where the Agency can demonstrate that the 
representative value is a reasonable proxy for multiple individual measurable objectives as supported 
by adequate evidence. 

(g) An Agency may establish measurable objectives that exceed the reasonable margin of operational 
flexibility for the purpose of improving overall conditions in the basin, but failure to achieve those 
objectives shall not be grounds for a finding of inadequacy of the Plan. 



PUBLIC DRAFT | Section 5. Sustainable Management Criteria 

GSI Water Solutions, Inc.  5-36 

5.6.4 Interim Milestones for Storage Reduction [§ 354.30(e)] 

 

Interim milestones show how the GSA would move from current conditions to meeting the measurable 
objectives in the 20-year GSP implementation horizon. Prior to the recent drought (WYs 2012 to 2021 with 
2 wet years in WYs 2017 and 2019) the cumulative change of groundwater in storage in the EMA was 
positive (see Table 3-11). During the historical period (1981 to 2018), which included the recent drought, 
the estimated average annual change in groundwater in storage was -1,830 AFY (see Table 3-11). The 
recent drought was the most severe drought during the historical period and, consequently, much of the 
observed decline in water levels and current groundwater in storage deficit is due to the drought and not 
pumping of groundwater. Rainfall continues to be well below average and so the drought may not actually be 
over.  

While no significant and unreasonable effect on groundwater in storage has been observed in the EMA as a 
result of lowering of groundwater levels to date, interim milestones are being proposed in order to ensure 
that the GSA is on track for eliminating the storage deficit going forward (see Table 5-2). The GSA intends to 
move forward with selected projects and management actions (see Section 6) very early after GSP submittal 
to ensure that groundwater levels recover when normal or above normal rainfall conditions return.  

5.7 Seawater Intrusion Sustainable Management Criterion (Not 
Applicable) 
The seawater intrusion sustainability indicator is not applicable to the EMA. 

 § 354.30 Measurable Objective.  

(e) Each Plan shall describe a reasonable path to achieve the sustainability goal for the basin with 20 
years of Plan implementation, including a description of interim milestones for each relevant 
sustainability indicator, using the same metric as the measurable objective, in increments of five 
years. The description shall explain how the Plan is likely to maintain sustainable groundwater 
management over the planning and implementation horizon. 
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5.8 Degraded Groundwater Quality Sustainable Management Criterion 
This sustainability indicator takes into consideration protection of municipal drinking water supplies, 
domestic uses, and agricultural uses of groundwater in the EMA. For municipal wells and drinking water 
supplied by domestic wells, federal and state regulatory standards (MCL and SMCL) established by the 
SWRCB DDW and U.S. Environmental Protection Agency, respectively, were used to establish thresholds. For 
agricultural uses, thresholds were established using WQOs presented in the WQ Basin Plan (RWQCB, 2019). 
The GSA is not charged with managing groundwater quality unless it can be shown that water quality 
degradation is caused by groundwater pumping in the EMA or the GSA implements a project that degrades 
water quality.55 

5.8.1 Undesirable Results for Water Quality [§ 354.26(a),(b)(1),(b)(2), and (d)] 

 

The following conditions may lead to an undesirable result for groundwater quality in the EMA: 

 Concentrations of regulated contaminants in untreated groundwater pumped from private domestic 
wells, agricultural wells, or municipal wells exceed regulatory thresholds as a result of pumping or GSA 
activities.  

 
55 A group of agricultural stakeholders proposed establishing minimum thresholds for concentrations of salts and nutrients in 
groundwater considering constituent concentrations suitable for agricultural use and SMCL (whichever standard was higher). 
Feedback was offered that different standards could also be applied to different well types, depending upon their use (e.g., 
agricultural vs. domestic). Some of the proposed concentration standards are higher than WQOs in the WQ Basin Plan. The 
GSA determined it appropriate to reference the WQOs established by the RWQCB because they were developed to be 
protective of all beneficial uses. It was also decided to use a consistent methodology for all wells when setting minimum 
thresholds for salts and nutrients because there are multiple well types located in proximity to one another, and all wells 
share a common resource (the Paso Robles Formation and Careaga Sand aquifers). 

 § 354.26 Undesirable Results.  

(a) Each Agency shall describe in its Plan the processes and criteria relied upon to define undesirable 
results applicable to the basin. Undesirable results occur when significant and unreasonable effects 
for any of the sustainability indicators are caused by groundwater conditions occurring throughout the 
basin. 

(b) The description of undesirable results shall include the following: 

(1) The cause of groundwater conditions occurring throughout the basin that would lead to or has led 
to undesirable results based on information described in the basin setting, and other data or models 
as appropriate. 

(2) The criteria used to define when and where the effects of the groundwater conditions cause 
undesirable results for each applicable sustainability indicator. The criteria shall be based on a 
quantitative description of the combination of minimum threshold exceedances that cause 
significant and unreasonable effects in the basin. 

(d) An Agency that is able to demonstrate that undesirable results related to one or more 
sustainability indicators are not present and are not likely to occur in a basin shall not be required to 
establish criteria for undesirable results related to those sustainability indicators. 
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 Groundwater pumping or GSA activities cause concentrations of TDS, chloride, sulfate, boron, sodium, 
or nitrate to increase and exceed WQOs and is greater than concentrations since SGMA was enacted in 
January 2015. 

5.8.2 Minimum Thresholds for Water Quality [§ 354.28(b)(1),(c)(4), and (e)] 

 

Section 354.28(c)(42) of the SGMA 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.” The purpose of the minimum 
thresholds for constituents of concern in the EMA is to avoid increased degradation of groundwater quality 
from baseline concentrations since enactment of SGMA in January 2015. Minimum thresholds established 
for contaminants and for salts and nutrients are presented in the following subsections. 

5.8.2.1 Contaminants 
No minimum thresholds have been established for contaminants because: 1) there is little if any 
documented contamination in the basin and so setting minimum thresholds for contamination is not 
warranted, and 2) state regulatory agencies, including RWQCB and DTSC, have the responsibility and 
authority to regulate and direct actions that address contamination. 

Groundwater quality samples have been collected and analyzed throughout the EMA for various studies and 
programs. Historical groundwater quality data was acquired from the SWRCB GeoTracker GAMA database. 
Water quality data was also obtained for wells owned by municipal water purveyors as part of its DDW 
compliance monitoring program. 

 § 354.28 Minimum Thresholds.  

(b) The description of minimum thresholds shall include the following: 

(1) The information and criteria relied upon to establish and justify the minimum thresholds for each 
sustainability indicator. The justification for the minimum threshold shall be supported by information 
provided in the basin setting, and other data or models as appropriate, and qualified by the 
uncertainty in the understanding of the basin setting. 

(c) Minimum thresholds for each sustainability indicator shall be defined as follows: 

(4) Degraded Water Quality. The minimum threshold for degraded water quality shall be the 
degradation of water quality, including the migration of contaminant plumes that impair water 
supplies or other indicator of water quality as determined by the Agency that may lead to undesirable 
results. 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 setting minimum thresholds for degraded water quality, the Agency shall 
consider local, state, and federal water quality standards applicable to the basin. 

(e) An Agency that has demonstrated that undesirable results related to one or more sustainability 
indicators are not present and are not likely to occur in a basin, as described in Section 354.26, shall 
not be required to establish minimum thresholds related to those sustainability indicators. 
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Constituents of concern for agricultural and domestic use will be assessed as part of the state ILRP and 
reported on the GeoTracker website (see Section 4). According to the RWQCB proposed Ag Order 4.0, 
beginning in 2022, all ranches enrolled in the ILRP must conduct annual sampling of all on-farm domestic 
drinking water supply and irrigation wells between March 1 and May 31 of each year. The GSA will use this 
database to track water quality in domestic and agricultural wells (i.e., private wells) in the EMA. Exceedance 
of WQOs in the WQ Basin Plan in 50 percent of the private wells will be the basis for minimum thresholds for 
degraded groundwater quality at private agricultural and domestic wells. It may be necessary to adjust the 
threshold for the percentage of wells exceeding the limit if there are many wells in a particular area that 
experience degraded groundwater quality.  

Table 5-3 presents regulatory standards for selected constituents of concern for drinking water listed in the 
WQ Basin Plan (RWQCB, 2019) and California Code of Regulations, Title 22, drinking water quality standards 
(SWRCB, 2019), and concentration of select constituents of concern in groundwater around the time SGMA 
was enacted (January 2015). The constituents with reported concentrations at or above the respective WQO 
for all wells, for wells known to be completed in each Principal Aquifer, and for surface water samples are 
presented as Table 3-9. Based on available data, wells with reported constituent concentrations in 
groundwater at or above the respective WQO are distributed throughout the EMA with increasing 
concentrations in the direction of the groundwater flow towards the southwest. Wells with reported 
concentrations of TDS, sodium, chloride, and boron at or above the WQO are located in the Santa Ynez 
Uplands, adjacent to Santa Ynez River and its tributaries, with the largest number of wells in the southwest 
region of the EMA (specifically for concentrations of TDS and boron). 

While there are some wells that have constituent concentrations that exceed regulatory standards, it is 
possible that these exceedances are a result of natural conditions and not caused by land use or other 
anthropogenic activities. Elevated boron concentrations are naturally occurring in many central coast basins 
and elevated TDS, chloride, and sodium are often associated with rocks of marine origin that are present in 
the EMA.  

Figure 3-25 shows the locations of potential groundwater contaminant point sources and the locations of 
completed/case closed sites. The single open/active leaking underground storage site case is Jim’s Service 
Center (GeoTracker Site ID T0608300118) that was eligible for closure as of January 30, 2019, per the 
RWQCB Low Threat Closure Policy (SBCPHD, 2019). Site assessment reports indicate there are dissolved-
phase benzene and methyl tert-butyl ether (MTBE) concentrations in groundwater beneath the site. Alamo 
Pintado Creek was determined to be the sensitive downgradient receptor. Due to the measured groundwater 
gradient in the area of the site, the classification of Alamo Pintado Creek as a losing stream by the USGS 
National Hydrography Dataset, and decreasing benzene and MTBE concentrations, this site was determined 
to be a minimal threat to groundwater as a drinking water source (Flowline Consulting, Inc., 2018). 
Figure 3-25 also shows a landfill site (L10004697449) that is presently closed. Site monitoring wells 
indicate that contaminants are either not detected or below regulatory standards. One active oil and gas 
project site (T10000011845) is present in the northwest corner of the EMA (see Section 3.2.3.1.3 for more 
details on these sites). Based on available information, none of the identified sources of contamination have 
widespread unremediated contaminant plumes and detected contaminants appear to be localized. 
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Table 5-3. Water Quality Standards for Selected Constituents of Concern 

Constituent MCL (mg/L) SMCL2 (mg/L) WQO (mg/L) 

Chromium 0.05 — — 
Fluoride 2 — — 
Gross Alpha2 15 — — 
Nitrate3 10 — 1 
Trihalomethanes 0.080 — — 
Carbon Tetrachloride 0.0005 — — 
Foaming Agents (MBAS) — 0.5 — 
Iron — 0.3 — 
Manganese — 0.05 — 
Boron — — 0.5 
Chloride — 500 50 
Sodium — — 20 
Sulfate — 500 10 
Total Dissolved Solids — 1,000 600 

Notes 
1 Nitrate concentration measured as nitrogen (EPA MCL) 
2 Upper consumer acceptance level 
3 State of California DDW MCL 
SWRCB. 2019. California Code of Regulations, Title 22. April 16. California State Water Resources Control Board (SWRCB). 
RWQCB. 2019. Water Quality Control Plan for the Central Coastal Basin, June 2019 Edition. California Environmental Protection 
Agency. Central Coast Regional Water Quality Control Board (RWQCB). 
— = No value 
DDW = Division of Drinking Water 
EPA = U.S. Environmental Protection Agency 
mg/L = milligram per liter 
MCL = maximum contaminant level (drinking water) 
SMCL = secondary maximum contaminant level (drinking water) 
WQO = water quality objective (median groundwater objective) 
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5.8.2.2 Salts and Nutrients [§ 354.28(a) and (d)] 

 

Minimum thresholds pertaining to salts and nutrients measured in groundwater are as follows: 

 Concentrations of TDS, chloride, sulfate, boron, sodium, and nitrate are equal to or greater than WQOs in 
50 percent of representative wells or are equal to concentrations present when SGMA was enacted 
(January 2015). 

The WQOs for each constituent are presented in Table 5-3 are considered the minimum thresholds for salts 
and nutrients. In cases where the ambient (prior to January 2015) water quality exceeds the WQO, the 
ambient water quality is considered the minimum threshold. 

5.8.2.3 Relationship between Individual Minimum Thresholds and Other Sustainability 
Indicators [§ 354.28(b)(2) and (c)] 

 

The groundwater quality minimum thresholds were set based on state and federal drinking water quality 
standards, as well as WQOs included in the WQ Basin Plan.  

 § 354.28 Minimum Thresholds.  

(a) Each Agency in its Plan shall establish minimum thresholds that quantify groundwater conditions 
for each applicable sustainability indicator at each monitoring site or representative monitoring site 
established pursuant to Section 354.36. The numeric value used to define minimum thresholds shall 
represent a point in the basin that, if exceeded, may cause undesirable results as described in 
Section 354.26. 

(d) An Agency may establish a representative minimum threshold for groundwater elevation to serve 
as the value for multiple sustainability indicators, where the Agency can demonstrate that the 
representative value is a reasonable proxy for multiple individual minimum thresholds as supported 
by adequate evidence. 

 § 354.28 Minimum Thresholds.  

(b) The description of minimum thresholds shall include the following: 

(2) The relationship between the minimum thresholds for each sustainability indicator, including an 
explanation of how the Agency has determined that basin conditions at each minimum threshold will 
avoid undesirable results for each of the sustainability indicators. 

(c) The Agency may need to evaluate multiple minimum thresholds to determine whether an 
undesirable result is occurring in the basin. The determination that undesirable results are occurring 
may depend upon measurements from multiple monitoring sites, rather than a single monitoring 
site. 
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Because SGMA regulations do not require projects or actions to improve groundwater quality beyond what 
existed prior to January 1, 2015 (Water Code § 10727.2(b)(4)), or beyond that required by other regulatory 
agencies with clear jurisdiction over the matter and because the basin has no history of material water 
quality issues in this regard, there will be no direct actions under the GSP associated with the groundwater 
quality minimum thresholds at this time, though the GSA will continue to monitor water quality. Therefore, 
there are no actions that directly influence other sustainability indicators, as described below.  

 Avoid Chronic Lowering of Groundwater Levels. Groundwater quality minimum thresholds could 
influence groundwater level minimum thresholds by limiting the types of water that can be used for 
groundwater recharge to raise groundwater levels. Water used for recharge cannot exceed any of the 
groundwater quality minimum thresholds. 

 Avoid Chronic Reduction of Groundwater in 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. 

 Avoid Land Subsidence. Nothing in the groundwater quality minimum thresholds promotes a condition 
that will lead to additional subsidence; therefore, the groundwater quality minimum thresholds will not 
result in a significant or unreasonable level of subsidence. 

 Avoid Depletion of Interconnected Surface Waters. There is no information indicating that the 
groundwater quality minimum thresholds would have significant and unreasonable effects on 
interconnected surface waters. Nothing in the groundwater quality minimum thresholds promotes 
additional pumping or lower groundwater levels in areas where interconnected surface waters may exist. 
Therefore, the groundwater quality minimum thresholds will not result in a significant or unreasonable 
depletion of interconnected surface waters. 

 Avoid Seawater Intrusion. This sustainability indicator is not applicable to the EMA. 

5.8.2.4 Effects of Minimum Thresholds on Neighboring Basins [§ 354.28(b)(3)] 

 

The CMA is hydrologically downgradient of the EMA; thus, groundwater generally flows from the EMA into the 
CMA. Poor groundwater quality, should such condition ever occur in the EMA, could flow into the CMA, 
affecting the ability to achieve sustainability in the CMA. The degraded groundwater quality minimum 
threshold for salts and nutrients is set to prevent unreasonable movement of poor-quality groundwater or 
further degrade groundwater quality that could impact overall beneficial uses of groundwater. Therefore, it is 
unlikely that the groundwater quality minimum thresholds established for the EMA will prevent the CMA from 
achieving sustainability. The groundwater gradients at the boundary between the EMA and SACV are such 
that groundwater does not flow between the EMA and SACV and, therefore, the SACV would not be impacted 
by the minimum threshold for the degraded groundwater quality sustainability indicator in the EMA. 

 § 354.28 Minimum Thresholds.  

(b) The description of minimum thresholds shall include the following: 

(3) How minimum thresholds have been selected to avoid causing undesirable results in adjacent 
basins or affecting the ability of adjacent basins to achieve sustainability goals. 
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5.8.2.5 Effects of Minimum Thresholds on Beneficial Uses and Land Uses [§ 354.26(b)(3)] 

 

The minimum thresholds for degraded groundwater quality have been established to avoid undesirable 
results. For this reason, groundwater serving beneficial uses (including GDEs) and land uses will not be 
adversely affected, as described below: 

 Agricultural land uses and users. The degraded groundwater quality minimum thresholds generally 
benefit the agricultural water users in the EMA. For example, setting the minimum threshold for salts and 
nutrients at the WQOs described in the WQ Basin Plan ensures that a supply of usable groundwater will 
exist for beneficial all agricultural uses. 

 Municipal uses and users. The degraded groundwater quality minimum thresholds generally benefit the 
municipal water users in the EMA because there are existing regulatory programs and agencies that 
ensure there is an adequate supply of good quality groundwater are in place to ensure that drinking 
water standards are satisfied for municipal uses. In addition, water quality standards and the related 
minimum thresholds for salts and nutrients are intended to be protective of drinking water uses. 

 Domestic users. The degraded groundwater quality minimum thresholds for municipal generally benefit 
the domestic water users in the EMA because these uses share the aquifer with municipal water supply 
wells. In addition, water quality standards and the related MTs for contaminants, salts, and nutrients are 
intended to be protective of drinking water uses. 

 Ecological land uses and users. Although the degraded groundwater quality minimum thresholds do not 
directly benefit ecological uses, it can be inferred that the degraded groundwater quality minimum 
thresholds will indirectly benefit ecological water uses in the EMA because these thresholds limit future 
increases in concentrations of constituents of concern from what they are now, or prior to what they 
were when SGMA was enacted in January of 2015.  

5.8.2.6 Relevant Federal, State, or Local Standards [§ 354.28(b)(5)] 

 

The degraded groundwater quality minimum thresholds for salts and nutrients specifically incorporate 
federal and state drinking water standards. State regulatory agencies have responsibility and authority for 
responding to contaminant detections that may impair drinking water quality.  

 § 354.26 Undesirable Results.  

(b) The description of undesirable results shall include the following: 

(3) Potential effects on the beneficial uses and users of groundwater, on land uses and property 
interests, and other potential effects that may occur or are occurring from undesirable results. 

 § 354.28 Minimum Thresholds.  

(b) The description of minimum thresholds shall include the following: 

(5) How state, federal, or local standards relate to the relevant sustainability indicator. If the 
minimum threshold differs from other regulatory standards, the Agency shall explain the nature of 
and basis for the difference. 
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5.8.2.7 Methods for Quantitative Measurement of Minimum Thresholds [§ 354.28(b)(6)] 

 

Degraded groundwater quality will be directly measured from existing or new municipal (DDW compliance 
monitoring program), domestic (if landowners participate in monitoring), and agricultural supply wells (ILRP). 
Degraded groundwater quality minimum thresholds will be directly measured from RMSs. Exceedances of 
regulatory standards and WQOs will be assessed on an annual basis in accordance with the monitoring 
program (see Section 4). Minimum thresholds for the degradation of groundwater quality sustainability 
indicator are met when concentrations of constituents of concern exceed the regulatory threshold (WQOs 
defined in the WQ Basin Plan and concentrations present when SGMA was enacted [January 2015]) for 
three consecutive monitoring events in more than 50 percent of RMSs.  

5.8.3 Measurable Objectives for Water Quality [§ 354.30(a),(b),(c),(d), and (g)] 

 

 § 354.28 Minimum Thresholds.  

(b) The description of minimum thresholds shall include the following: 

(6) How each minimum threshold will be quantitatively measured, consistent with the monitoring 
network requirements described in Subarticle 4. 

 § 354.30 Measurable Objectives.  

(a) Each Agency shall establish measurable objectives, including interim milestones in increments of 
five years, to achieve the sustainability goal for the basin within 20 years of Plan implementation and 
to continue to sustainably manage the groundwater basin over the planning and implementation 
horizon. 

(b) Measurable objectives shall be established for each sustainability indicator, based on quantitative 
values using the same metrics and monitoring sites as are used to define the minimum thresholds. 

(c) Measurable objectives shall provide a reasonable margin of operational flexibility under adverse 
conditions which shall take into consideration components such as historical water budgets, seasonal 
and long-term trends, and periods of drought, and be commensurate with levels of uncertainty. 

(d) An Agency may establish a representative measurable objective for groundwater elevation to 
serve as the value for multiple sustainability indicators where the Agency can demonstrate that the 
representative value is a reasonable proxy for multiple individual measurable objectives as supported 
by adequate evidence. 

(g) An Agency may establish measurable objectives that exceed the reasonable margin of operational 
flexibility for the purpose of improving overall conditions in the basin, but failure to achieve those 
objectives shall not be grounds for a finding of inadequacy of the Plan. 
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5.8.3.1 Measurable Objectives Pertaining to Contaminants 

Remediating groundwater contamination Improving groundwater quality is not a required under SGMA; 
however, protecting it from further degradation due to groundwater production or GSA activity is important to 
the beneficial users and uses of the resource in the EMA so that pumping can be maintained at desired 
levels. Thus, the measurable objective as it relates to contaminants is to not make contamination issues 
worse and to maintain groundwater quality equal to or below regulatory standards or, equal to or below 
concentrations present in groundwater when SGMA was enacted.  

5.8.3.2 Measurable Objectives Pertaining to Salts and Nutrients 

The measurable objective as it relates to salts and nutrients (i.e., TDS, chloride, sulfate, boron, sodium, and 
nitrate) is to maintain groundwater quality equal to or below WQOs presented in the WQ Basin Plan, or equal 
to or below concentrations present in groundwater when SGMA was enacted. 

5.8.4 Interim Milestones for Water Quality [§ 354.30(e)] 

 

Interim milestones show how the GSA anticipates moving from current conditions to meeting the 
measurable objectives. No significant and unreasonable results have been observed in the EMA in 
association with degraded groundwater quality. Therefore, no interim milestones are being proposed.  

 § 354.30 Measurable Objective.  

(e) Each Plan shall describe a reasonable path to achieve the sustainability goal for the basin with 20 
years of Plan implementation, including a description of interim milestones for each relevant 
sustainability indicator, using the same metric as the measurable objective, in increments of five 
years. The description shall explain how the Plan is likely to maintain sustainable groundwater 
management over the planning and implementation horizon. 
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5.9 Land Subsidence Sustainable Management Criterion 

5.9.1 Undesirable Results for Subsidence [§ 354.26(a),(b)(1),(b)(2), and (d)] 

 

Conditions that may lead to an undesirable result in the EMA include a shift in pumping locations or substantial 
increase in pumping beyond what has been observed, which could lead to a substantial decline in groundwater 
levels that could result in land subsidence that exceeds the minimum thresholds. Presently, there is no data to 
indicate whether the geologic materials comprising the basin are susceptible to subsidence. The Basin is 
located in a very tectonically active region and so the ground surface may rise or fall as a result.  

Locally defined significant and unreasonable conditions for land subsidence are land subsidence rates 
exceeding rates estimated by using the data sets described below and land subsidence that causes damage 
to groundwater supply, land uses, infrastructure, and property interests: 

 Estimated land subsidence using InSAR data that are collected by the European Space Agency Sentinel-
1A satellite and processed by TRE ALTAMIRA Inc. for the period from June 13, 2015, through September 
19, 2019 (TRE ALTAMIRA, Inc., 2020). 

 Estimated land subsidence using InSAR data processed by European Space Agency Sentinel-1A satellite 
and processed by the National Aeronautics and Space Administration Jet Propulsion Laboratory for the 
period between spring of 2015 and summer of 2017 (NASA JPL, 2018). 

 Measured land subsidence data collected by a network of CGPS stations operated by UNAVCO. 
Measured land subsidence data collected by CGPSs located in areas immediately outside of the EMA 
were reviewed (UNAVCO, 2020). 

 § 354.26 Undesirable Results.  

(a) Each Agency shall describe in its Plan the processes and criteria relied upon to define undesirable 
results applicable to the basin. Undesirable results occur when significant and unreasonable effects 
for any of the sustainability indicators are caused by groundwater conditions occurring throughout the 
basin. 

(b) The description of undesirable results shall include the following: 

(1) The cause of groundwater conditions occurring throughout the basin that would lead to or has led 
to undesirable results based on information described in the basin setting, and other data or models 
as appropriate. 

(2) The criteria used to define when and where the effects of the groundwater conditions cause 
undesirable results for each applicable sustainability indicator. The criteria shall be based on a 
quantitative description of the combination of minimum threshold exceedances that cause 
significant and unreasonable effects in the basin. 

(d) An Agency that is able to demonstrate that undesirable results related to one or more 
sustainability indicators are not present and are not likely to occur in a basin shall not be required to 
establish criteria for undesirable results related to those sustainability indicators. 
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For clarity, this SMC uses two related concepts to define significant and unreasonable conditions: 

 Land subsidence is a gradual settling of the land surface caused by, among other processes, 
compaction of subsurface materials due to lowering of groundwater levels from groundwater pumping. 
Land subsidence from dewatering subsurface clay layers can be an inelastic process and the potential 
decline in land surface could be permanent. This can also be caused by exploitation of oil and gas from 
fields located within or near the EMA. 

 Land surface fluctuation. Land surface may rise or fall, elastically, in any one year. Land surface 
fluctuation may or may not indicate long-term permanent subsidence. This can be caused by tectonic 
activity in the earth. It can also be caused by grading activities, particularly in agricultural areas or 
housing developments. 

By regulation, the ground surface subsidence undesirable result is a quantitative combination of subsidence 
minimum threshold exceedances. Therefore, the ground surface subsidence undesirable results include the 
following:  

 Significant and unreasonable subsidence caused by groundwater extraction exceeds the minimum 
threshold and causes damage to structures and infrastructure and substantially interferes with surface 
land uses. 

Figure 3-36 shows the InSAR measured subsidence in the EMA. The dark blue areas are areas with 
measured ground surface rise of between 0 feet and 0.25 feet. The teal area on Figure 3-36 is the area with 
measured ground surface drop of 0 feet to 0.25 feet. Random sampling of the 100-meter by 100-meter 
(328-foot by 328-foot) calculation grid cells indicates the greatest amount of subsidence in the EMA has 
occurred in the wedge-shaped area that is bound by and includes Los Olivos, State Highway 154, and the 
base of the San Rafael Mountains. Total measured subsidence in the area from June 13, 2015, through 
September 19, 2019, is less than 0.06 feet, or 0.015 feet per year. The data accuracy report for the InSAR 
data (Towill, Inc., 2020) states that “InSAR data accurately models change in ground elevation to an 
accuracy tested to be 16 mm at 95% confidence.” Therefore, the InSAR-based annual subsidence rate of 
0.015 feet (0.18 inches) is below the accuracy range of 0.053 feet (0.63 inches). The reported subsidence 
is within the range of uncertainty of the InSAR data, indicating that no significant subsidence within the 
Basin has been recorded.  

Elevation data recorded from the UNAVCO CGPS Stations is presented on Figure 3-37, which includes time-
series plots of subsidence. One of these stations is located near the Santa Ynez Airport, while the other two 
stations are located in the periphery of the Basin and indicate what is occurring with regard to surface 
elevations regionally. Total subsidence, or uplift, recorded by the station within the EMA, indicate that, since 
2015, subsidence is 4 mm per year (plus or minus approximately 1 mm per year), for a total subsidence of 
20 mm (0.065 feet). For the stations immediately surrounding the EMA during the approximately 19-year 
period of record (approximately 2001 through 2020) total subsidence has been approximately plus or minus 
10 mm (0.03 feet). This is a minor rate of subsidence or uplift and is insignificant.  

To supplement the InSAR and UNAVCO data, a preliminary evaluation was completed to assess the range of 
possible long-term ground surface elevation changes related to withdrawal of groundwater from the EMA. 
The preliminary evaluation included developing stratigraphic profiles from well logs and estimating ranges of 
possible long-term subsidence that might be expected in the future. The analysis was completed at two well 
locations (ID1 5a and ID1 6) with estimated potential subsidence of on the order of 0.5 to 3 feet resulting 
from the changes in groundwater elevation reported in the hydrographs. This report is presented in 
Appendix E and additional discussion is included in Section 3.2.4. Due to a lack of subsidence data for the 
portion of the EMA where pumping effects are likely to be the greatest, a subsidence monitoring program is 
proposed and presented in Section 4. 
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Recorded subsidence could be due to tectonic activity, groundwater extraction, oil and gas extraction, or a 
combination of the three. Should potential subsidence be observed, the GSA will first assess whether the 
subsidence may be due to (1) groundwater pumping and (2) elastic processes (subsidence that will recover 
with rising groundwater). If the subsidence is not elastic or is due to pumping, the GSA will undertake a 
program to correlate the observed subsidence with measured groundwater elevations. 

Staying above the minimum threshold will avoid the subsidence undesirable result and protect the beneficial 
uses and users from impacts to groundwater supply, land uses, infrastructure, and property interests. 

5.9.2 Minimum Thresholds for Subsidence [§ 354.26(c) and 
354.28(a),(b)(1),(c)(5)(A)(B),(d), and (e)] 

 

§ 354.28 Minimum Thresholds.  

(a) Each Agency in its Plan shall establish minimum thresholds that quantify groundwater conditions 
for each applicable sustainability indicator at each monitoring site or representative monitoring site 
established pursuant to Section 354.36. The numeric value used to define minimum thresholds shall 
represent a point in the basin that, if exceeded, may cause undesirable results as described in Section 
354.26. 

(b) The description of minimum thresholds shall include the following: 

(1) The information and criteria relied upon to establish and justify the minimum thresholds for each 
sustainability indicator. The justification for the minimum threshold shall be supported by information 
provided in the basin setting, and other data or models as appropriate, and qualified by the 
uncertainty in the understanding of the basin setting. 

(c) Minimum thresholds for each sustainability indicator shall be defined as follows: 

(5) Land Subsidence. The minimum threshold for land subsidence shall be the rate and extent of 
subsidence that substantially interferes with surface land uses and may lead to undesirable results. 
Minimum thresholds for land subsidence shall be supported by the following: 

(A) Identification of land uses and property interests that have been affected or are likely to be 
affected by land subsidence in the basin, including an explanation of how the Agency has determined 
and considered those uses and interests, and the Agency’s rationale for establishing minimum 
thresholds in light of those affects. 

(B) Maps and graphs showing the extent and rate of land subsidence in the basin that defines the 
minimum threshold and measurable objectives. 

 § 354.26 Undesirable Results.  

(c) The Agency may need to evaluate multiple minimum thresholds to determine whether an 
undesirable result is occurring in the basin. The determination that undesirable results are occurring 
may depend upon measurements from multiple monitoring sites, rather than a single monitoring 
site. 
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(d) An Agency may establish a representative minimum threshold for groundwater elevation to serve 
as the value for multiple sustainability indicators, where the Agency can demonstrate that the 
representative value is a reasonable proxy for multiple individual minimum thresholds as supported 
by adequate evidence. 

(e) An Agency that has demonstrated that undesirable results related to one or more sustainability 
indicators are not present and are not likely to occur in a basin, as described in Section 354.26, shall 
not be required to establish minimum thresholds related to those sustainability indicators. 

Section 354.28(c)(5) of the SGMA regulations states that “The minimum threshold for land subsidence shall 
be the rate and extent of subsidence that substantially interferes with surface land uses and may lead to 
undesirable results.” 

The subsidence minimum threshold is as follows and summarized in Table 5-4: 

 The rate of subsidence does not exceed 0.08 feet (1 inch) per year for 3 consecutive years.  

This minimum threshold was selected because undesirable results have not been observed and this rate of 
subsidence is consistent with what has been measured by the InSAR and UNACVO CGPS datasets. Three 
consecutive years of observed subsidence was chosen because the available land surface elevation data 
shows that the land surface may rise or fall over 1 or 2 years. Three data points are needed to define a 
trend. The GSA may conduct land surface elevation monitoring using high-resolution GPS equipment at 
benchmarks located in the vicinity of critical infrastructure. The expected precision and accuracy of this 
method will be equal to or better than the InSAR and UNAVCO CGPS methods. 

Table 5-4. Land Subsidence Minimum Threshold 

RMS ID Rate of Land Subsidence 
(feet per year) 

InSAR and UNAVCO 
Methods 0.081 

Notes 
1 Land subsidence must also cause damage to groundwater supply, land uses, infrastructure, and property interests. 
InSAR = Interferometric Synthetic Aperture Radar 
RMS = representative monitoring site  
UNAVCO = University NAVSTAR Consortium  



PUBLIC DRAFT | Section 5. Sustainable Management Criteria 

GSI Water Solutions, Inc.  5-50 

5.9.2.1 Relationship between Individual Minimum Thresholds and Other Sustainability 
Indicators [§ 354.28(b)(2)] 

 

Subsidence minimum thresholds have little or no impact on other minimum thresholds, as described below: 

 Avoid Chronic Lowering of Groundwater Levels. Subsidence minimum thresholds will not result in 
significant or unreasonable lowering of groundwater levels. 

 Avoid Chronic Reduction of Groundwater in Storage. The subsidence minimum thresholds will not 
change the amount of groundwater pumping and will not result in a significant or unreasonable change 
of groundwater in storage. 

 Avoid Degraded Groundwater Quality. The subsidence minimum thresholds will not change the 
groundwater flow directions or gradients of groundwater pumping and therefore and will not result in a 
significant or unreasonable change in groundwater quality. 

 Avoid Depletion of Interconnected Surface Waters. The groundwater level subsidence minimum 
thresholds will not change the amount or location of groundwater pumping and will not result in a 
significant or unreasonable depletion of interconnected surface waters. 

 Avoid Seawater Intrusion. This sustainability indicator is not applicable in the EMA. 

5.9.2.2 Effects of Minimum Thresholds on Neighboring Basins [§ 354.28(b)(3)] 

 

The ground surface subsidence minimum thresholds are set to prevent any long-term subsidence that could 
harm groundwater supply, land uses, infrastructure, and property interests. Therefore, the subsidence 
minimum thresholds for the EMA will not prevent the downstream CMA and adjacent SACV from achieving 
sustainability. 

 § 354.28 Minimum Thresholds.  

(b) The description of minimum thresholds shall include the following: 

(2) The relationship between the minimum thresholds for each sustainability indicator, including an 
explanation of how the Agency has determined that basin conditions at each minimum threshold will 
avoid undesirable results for each of the sustainability indicators. 

 § 354.28 Minimum Thresholds.  

(b) The description of minimum thresholds shall include the following: 

(3) How minimum thresholds have been selected to avoid causing undesirable results in adjacent 
basins or affecting the ability of adjacent basins to achieve sustainability goals. 
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5.9.2.3 Effects of Minimum Thresholds on Beneficial Uses and Land Uses [§ 354.28(b)(4)] 

 

The subsidence minimum thresholds are set to prevent subsidence that could harm groundwater supply, 
land uses, infrastructure, and property interests. Available data indicate that there is currently little 
subsidence occurring in the EMA, and no subsidence that has been observed to substantially interfere with 
groundwater supply, land uses, infrastructure, and property interests. Therefore, there is no likely negative 
impact on any beneficial uses or users of groundwater.  

5.9.2.4 Relevant Federal, State, or Local Standards [§ 354.28(b)(5)] 

  

There are no federal, state, or local regulations related to subsidence. 

5.9.2.5 Methods for Quantitative Measurement of Minimum Thresholds [§ 354.28(b)(6)] 

  

Minimum thresholds will be assessed using DWR-supplied InSAR and UNAVCO CGPS data and land surface 
elevation monitoring (see Section 4).  

 § 354.28 Minimum Thresholds.  

(b) The description of minimum thresholds shall include the following: 

(4) How minimum thresholds may affect the interests of beneficial uses and users of groundwater or 
land uses and property interests. 

§ 354.28 Minimum Thresholds.  

(b) The description of minimum thresholds shall include the following: 

(5) How state, federal, or local standards relate to the relevant sustainability indicator. If the 
minimum threshold differs from other regulatory standards, the Agency shall explain the nature of 
and basis for the difference.  

 § 354.28 Minimum Thresholds.  

(b) The description of minimum thresholds shall include the following: 

(6) How each minimum threshold will be quantitatively measured, consistent with the monitoring 
network requirements described in Subarticle 4. 
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5.9.3 Measurable Objectives for Subsidence [§ 354.30(a)] 

 

5.9.3.1 Methodology for Setting Measurable Objectives 

The measurable objectives are set based on maintaining current conditions (e.g., rate of subsidence does 
not significantly change). Changes are measured by DWR-supplied InSAR data, UNAVCO CGPS data, and land 
surface elevation monitoring if performed by the GSA. 

5.9.3.2 Measurable Objectives for the Basin [§ 354.30(b),(c),(d), and (g)] 

 

The measurable objectives for subsidence represent target subsidence rates in the EMA. Available 
information does not suggest the occurrence of significant and unreasonable subsidence in the EMA. 
Therefore, the measurable objective for subsidence is the accuracy range of the InSAR data at 95 percent 
confidence (0.053 feet) and is summarized in Table 5-5. 

 § 354.30 Measurable Objectives.  

(a) Each Agency shall establish measurable objectives, including interim milestones in increments of 
five years, to achieve the sustainability goal for the basin within 20 years of Plan implementation and 
to continue to sustainably manage the groundwater basin over the planning and implementation 
horizon. 

 § 354.30 Measurable Objectives.  

(b) Measurable objectives shall be established for each sustainability indicator, based on quantitative 
values using the same metrics and monitoring sites as are used to define the minimum thresholds. 

(c) Measurable objectives shall provide a reasonable margin of operational flexibility under adverse 
conditions which shall take into consideration components such as historical water budgets, seasonal 
and long-term trends, and periods of drought, and be commensurate with levels of uncertainty. 

(d) An Agency may establish a representative measurable objective for groundwater elevation to 
serve as the value for multiple sustainability indicators where the Agency can demonstrate that the 
representative value is a reasonable proxy for multiple individual measurable objectives as supported 
by adequate evidence. 

(g) An Agency may establish measurable objectives that exceed the reasonable margin of operational 
flexibility for the purpose of improving overall conditions in the basin, but failure to achieve those 
objectives shall not be grounds for a finding of inadequacy of the Plan. 
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Table 5-5. Land Subsidence Measurable Objective  

RMS ID Rate of Land Subsidence 
(feet per year) 

InSAR 0.053 
Notes 
RMS = representative monitoring site   
InSAR = Interferometric Synthetic Aperture Radar 

5.9.4 Interim Milestones for Subsidence [§ 354.30(e)] 

 

Interim milestones show how the GSA anticipates moving from current conditions to meeting the 
measurable objectives. No significant or unreasonable effect has been observed in the EMA in association 
with land subsidence. Therefore, no interim milestones are being proposed. 

 § 354.30 Measurable Objective.  

(e) Each Plan shall describe a reasonable path to achieve the sustainability goal for the basin with 20 
years of Plan implementation, including a description of interim milestones for each relevant 
sustainability indicator, using the same metric as the measurable objective, in increments of five 
years. The description shall explain how the Plan is likely to maintain sustainable groundwater 
management over the planning and implementation horizon. 
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5.10 Depletion of Interconnected Surface Water Sustainable 
Management Criterion 

5.10.1 Undesirable Results for Surface Water Depletion [§ 354.26(a),(b)(1)(2), 
and (d)] 

 

The conditions that may lead to an undesirable result for interconnected surface water in the EMA include 
the following: 

 Groundwater level declines. A significant and unreasonable condition for depletion of interconnected 
surface water is a pumping-induced reduction in groundwater levels in specific locations where 
groundwater is interconnected with surface water that causes depletion of the interconnected surface 
water, resulting in significant and unreasonable adverse impacts to Category A GDEs (see Section 3.2 
and Figure 3-40). As discussed in Section 5.10, groundwater levels that continue to decline below 
historical levels in the future may reduce groundwater flow in areas that are connected to surface water 
and have significant and unreasonable adverse impacts on Category A GDEs and reductions of discharge 
of surface water to the Santa Ynez River. No significant or unreasonable effects have been observed 
thus far in areas identified as being interconnected with surface water during periods of historical low 
groundwater levels and groundwater in storage.  

 Severe drought would reduce recharge to the Paso Robles Formation and Careaga Sand aquifers; thus, 
lowering groundwater levels and reducing surface water flow in Alamo Pintado and Zanja de Cota 
Creeks, which could result in depletions of interconnected surface water that could have a significant 
and unreasonable adverse impact to Category A GDEs and reductions of discharge of surface water to 
the Santa Ynez River. Short-term impacts due to drought are anticipated in SGMA and the SGMA 
regulations, with recognition that management actions need sufficient flexibility to accommodate 

 § 354.26 Undesirable Results.  

(a) Each Agency shall describe in its Plan the processes and criteria relied upon to define undesirable 
results applicable to the basin. Undesirable results occur when significant and unreasonable effects 
for any of the sustainability indicators are caused by groundwater conditions occurring throughout the 
basin. 

(b) The description of undesirable results shall include the following: 

(1) The cause of groundwater conditions occurring throughout the basin that would lead to or has led 
to undesirable results based on information described in the basin setting, and other data or models 
as appropriate. 

(2) The criteria used to define when and where the effects of the groundwater conditions cause 
undesirable results for each applicable sustainability indicator. The criteria shall be based on a 
quantitative description of the combination of minimum threshold exceedances that cause 
significant and unreasonable effects in the basin. 

(d) An Agency that is able to demonstrate that undesirable results related to one or more 
sustainability indicators are not present and are not likely to occur in a basin shall not be required to 
establish criteria for undesirable results related to those sustainability indicators. 



PUBLIC DRAFT | Section 5. Sustainable Management Criteria 

GSI Water Solutions, Inc.  5-55 

drought periods and ensure short-term impacts can be offset by increases in groundwater levels or 
storage during normal or wet periods. 

Locally defined significant and unreasonable conditions for depletion of interconnected surface water that 
could cause significant and unreasonable adverse impacts to Category A GDEs were assessed using several 
resources:  

 Potential GDE identification using the Natural Communities Commonly Associated with Groundwater 
(NCCAG) data set from DWR and The Nature Conservancy guidance on screening for potential GDEs (see 
Section 3.2.6) 

 Identification of interconnected surface water (see Section 3.2.5)  

 Groundwater elevation monitoring data (see Section 3.2.1) 

 Groundwater flow model of the EMA used to assess whether surface water depletion is evident during 
the historical period and the projected future period, with and without climate change 

As discussed in Section 3.1.1.1, groundwater discharge as subsurface outflow from the Santa Ynez Uplands 
portion of the EMA is relatively small (LaFreniere and French, 1968). At the time that the USGS studied 
groundwater outflow (1946 to 1964), much of the groundwater flow was understood to exit the uplands as 
surface water flow, particularly on the lower end of Zanja de Cota Creek, with an average of 2,800 AFY for all 
tributaries. This groundwater discharge from the higher-elevation Santa Ynez Uplands into the lower-lying 
Santa Ynez River along the southern border of this area is limited due to the relatively impermeable bedrock 
boundary that forms a barrier to groundwater flow along the Santa Ynez River and the relatively limited 
thickness of saturated alluvium within the major tributaries in this area (Hoffman, 1996). Conceptually, it is 
believed that this discharge occurs primarily as surface water flow leaving the tributaries just upstream of 
the confluence with the Santa Ynez River.  

The focus of this sustainability indicator is avoiding significant and unreasonable adverse impacts on 
beneficial uses of interconnected surface water in the EMA caused by groundwater use. Category A GDEs are 
a beneficial use in the subject areas. In addition, significant and unreasonable reductions in interconnected 
surface water flowing into the Santa Ynez River caused by groundwater use in the principal aquifers should 
be avoided. Section 3.2 describes the methodology used to identify GDEs in the EMA. In summary, 
measured groundwater level data and groundwater elevation contours within the Principal Aquifers were 
compared to the NCCAG data set available from DWR to identify locations within the EMA where 
groundwater levels were within 30 feet of ground surface. The Nature Conservancy’s guidelines suggests 
that potential GDEs in areas where groundwater occurs more than 30 feet below ground surface can be 
removed from the GDE category since this depth is too great to support habitat (TNC, 2019). Based on this 
evaluation, GDEs (Category A) associated with one of the Principal Aquifers were identified on the 
downstream ends of Alamo Pintado and Zanja de Cota Creek (see Figure 3-40) where there is evidence that 
groundwater is interconnected with surface water. Other potential GDEs were identified in other parts of the 
Basin; however, they were excluded from consideration because they are located in higher elevations above 
the regional water table, likely supported by perched water, not associated with a Principal Aquifer, or are 
outside of the areas that are affected by groundwater use in the Basin (e.g., north and east of Cachuma 
Reservoir [Lake Cachuma]). 

According to local stakeholders, Alamo Pintado and Zanja de Cota Creeks are generally dry except during 
periods of rainfall. The lower end of these creeks near the confluence with the Santa Ynez River are reported 
to be perennially wet because groundwater present in the underlying Principal Aquifer (Paso Robles 
Formation or Careaga Sand) is “upwelling” into the creek at these locations. The upwelling occurs because 
low permeability marine bedrock that underly the Santa Ynez River form a groundwater dam that causes the 
upwelling and discharge to surface water. This is the reason why GDEs have been sustained in these areas. 
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The current GDEs have survived through the recent drought (WYs 2012 to 2021 with 2 wet years in WYs 
2017 and 2019) that saw historical low groundwater levels in many EMA groundwater wells. When surface 
water is present or when groundwater levels are above the maximum rooting depth of the plants, it can be 
inferred that GDEs are not adversely affected (because no impacts to GDEs have been observed to date).  

No studies have been found that evaluated historical or existing habitat composition or condition in the GDE 
area along Alamo Pintado and Zanja de Cota Creek. Without completing an additional assessment, it cannot 
be determined whether the Alamo Pintado and Zanja de Cota Creek’s ability to support GDEs has changed 
over time as a result of drought conditions in the region or whether pumping in the EMA has caused impacts. 
To avoid impacts to Category A GDEs in the future, groundwater monitoring is planned. Construction of 
shallow monitoring wells, or piezometers, are proposed within the Category A GDE areas identified near the 
confluence of Alamo Pintado and Zanja de Cota Creek with the Santa Ynez River (see Figure 3-40). 
Groundwater elevation will be used as a proxy for the depletion of interconnected surface water 
sustainability indicator.  

Because GDEs are a beneficial use of interconnected surface water in the subject areas, the minimum 
threshold for depletion of interconnected surface water is focused on avoiding significant and unreasonable 
adverse impacts to Category A GDEs. It also will avoid significant and unreasonable depletion of surface 
water that discharges to the Santa Ynez River. The areas near the confluence of Alamo Pintado and Zanja de 
Cota Creek with the Santa Ynez River (see Figure 3-40) are the only locations identified in the EMA where 
groundwater from a Principal Aquifer is interconnected with surface water. 

Significant and unreasonable adverse impacts on beneficial uses of surface water that result in undesirable 
results include the following: 

 Permanent loss or significant and unreasonable adverse impacts to existing native riparian or aquatic 
habitat in the Category A GDE area due to lowered groundwater levels caused by pumping 

A sustained drop in groundwater levels below root zones caused by groundwater pumping could result in 
permanent loss of GDEs and reduce surface water discharge to the Santa Ynez River. Monitoring of 
groundwater levels near the confluence of Alamo Pintado and Zanja de Cota Creek with the Santa Ynez River 
will be conducted by the GSA as part of EMA monitoring programs (see Section 4) to assess whether there is 
potential for significant and unreasonable adverse impacts and long-term decline in the health of the GDEs 
in the subject areas and significant reduction in surface water discharge to the river.  
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5.10.2 Minimum Thresholds for Surface Water Depletion 
[§ 354.28(a),(b)(1),(c)(6)(A)(B),(d), and (e)] 

 

Section 354.28(c)(6) of the SGMA regulations states that “The minimum thresholds for depletion of 
interconnected surface water shall be the rate or volume of surface water depletions caused by groundwater 
use that has adverse impacts on beneficial uses of the surface water and may lead to undesirable results.” 

The numerical groundwater model was used to assess the timing and magnitude of potential depletions of 
interconnected surface waters that may have occurred in the past along these two creeks where an 

 § 354.28 Minimum Thresholds.  

(a) Each Agency in its Plan shall establish minimum thresholds that quantify groundwater conditions 
for each applicable sustainability indicator at each monitoring site or representative monitoring site 
established pursuant to Section 354.36. The numeric value used to define minimum thresholds shall 
represent a point in the basin that, if exceeded, may cause undesirable results as described in 
Section 354.26. 

(b) The description of minimum thresholds shall include the following: 

(1) The information and criteria relied upon to establish and justify the minimum thresholds for each 
sustainability indicator. The justification for the minimum threshold shall be supported by information 
provided in the basin setting, and other data or models as appropriate, and qualified by the 
uncertainty in the understanding of the basin setting. 

(c) Minimum thresholds for each sustainability indicator shall be defined as follows: 

(6) Depletions of Interconnected Surface Water. The minimum threshold for depletions of 
interconnected surface water shall be the rate or volume of surface water depletions caused by 
groundwater use that has adverse impacts on beneficial uses of the surface water and may lead to 
undesirable results. The minimum threshold established for depletions of interconnected surface 
water shall be supported by the following: 

(A) The location, quantity, and timing of depletions of interconnected surface water.  

(B) A description of the groundwater and surface water model used to quantify surface water 
depletion. If a numerical groundwater and surface water model is not used to quantify surface water 
depletion, the Plan shall identify and describe an equally effective method, tool, or analytical model 
to accomplish the requirements of this Paragraph. 

(d) An Agency may establish a representative minimum threshold for groundwater elevation to serve 
as the value for multiple sustainability indicators, where the Agency can demonstrate that the 
representative value is a reasonable proxy for multiple individual minimum thresholds as supported 
by adequate evidence. 

(e) An Agency that has demonstrated that undesirable results related to one or more sustainability 
indicators are not present and are not likely to occur in a basin, as described in Section 354.26, shall 
not be required to establish minimum thresholds related to those sustainability indicators. 
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interconnection with groundwater likely exists since there are no surface water gauging sites. The model was 
also used to assess whether future predicted changes in land use, pumping, and climate (with and without 
climate change) cause depletion that may cause significant and unreasonable adverse impacts to beneficial 
uses (e.g., GDEs and discharge to the river) in the Category A GDE area shown on Figure 3-40. As has been 
observed from past monitoring, groundwater levels vary significantly in response to wet and dry cycles and 
so the interconnection with surface water is also expected to vary. The groundwater flow model of the EMA 
was used to assess whether surface water depletion is evident where groundwater is discharging to surface 
water in Alamo Pintado and Zanja de Cota Creeks. The approach used was to create a zone water budget for 
each of these two subareas using the model and determine the quantity of groundwater discharge to surface 
water during the historical period and the projected future period, with and without climate change. It is 
expected that the discharge volumes would vary as a result of climatic variation. Chronic depletion would be 
exhibited by a steady reduction in discharge over time. 

The results of the depletion analysis using the groundwater model are illustrated on Figures 5-4 and 5-5 for 
Alamo Pintado and Zanja de Cota Creeks, respectively.  
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Figure 5-4. Modeled Discharges to Surface Water in Alamo Pintado, Category A GDE Area 
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Figure 5-5. Modeled Discharges to Surface Water in Zanja de Cota Creek, Category A GDE Area 
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The modeling results show fluctuating amounts of discharge to surface water depending on climate but no 
distinct negative trend that would indicate that surface water depletion occurred as a result of groundwater 
use during the historical period. The results for the predicted future condition (green dashed lines, without 
climate change) at these locations show a similar range of groundwater discharge to surface water as the 
historical period. A slight decrease in groundwater discharge to surface water of less than 25 acre-feet (AF) 
can be observed for relatively short durations in the future period compared to the historical period. It is 
inferred that this slight decrease is a result of groundwater use since the historical climate was projected 
forward in time and there are expected to be small increases in pumping and changes in land use in the 
future. This change in flow (<25 AF) is very small relative to the range of 150 to 900 AF of groundwater 
discharge to surface water and is not considered significant. The future condition with climate change shows 
that surface water depletion caused by climate change can be expected. This is particularly true after the 
year 2050. Based on these modeling analyses, it is not believed that groundwater use results in significant 
and unreasonable depletion of surface water. Climate is predicted to have the predominant effect. 

GDEs in the Category A GDE area are a beneficial use of interconnected surface water in the upland area. In 
addition, significant and unreasonable reductions in interconnected surface water flowing into the Santa 
Ynez River caused by groundwater use in the principal aquifers should be avoided. Because surface water 
gauges on these tributaries do not exist, gauges may not be feasible to install, and continued use of the 
groundwater model for estimating future depletion is not as reliable as direct measurements, groundwater 
levels will be used as a proxy for establishing the minimum the minimum threshold for depletion of 
interconnected groundwater and surface water. The minimum threshold for this sustainability indicator is 
presented below and in Table 5-6: 

 Groundwater levels measured at the piezometers proposed to be installed in the GDE areas of Alamo 
Pintado and Zanja de Cota Creek are 15 feet below the stream bed. 

This minimum threshold was selected because it represents the lowest groundwater level that most GDE 
plants can typically access with their roots, assuming that capillary action will bring groundwater further up 
into the profile. It is also intended to ensure that groundwater use does not significantly reduce the flow of 
surface water from the tributaries into the Santa Ynez River. The modeling results indicate that surface 
water flowing seasonally within the tributaries will continue to support the GDEs present there and discharge 
to the Santa Ynez River unless there is a reduced rainfall or significant drought. During drought conditions, 
GDEs must rely on groundwater levels being maintained within the root zone. Capillary action in fine-grained 
sediments within the creek bed will also bring water farther up (as much as several feet) into the vicinity of 
the plant roots. Based on groundwater modeling results, this threshold has not been reached in the past and 
is not expected in the future with the assumed climate and land use changes (see Appendix C). Groundwater 
levels measured at proposed monitoring wells located within the Category A GDE areas of Alamo Pintado and 
Zanja de Cota Creeks will be used to assess whether depletion of interconnected surface water is occurring 
and whether significant and unreasonable adverse impacts to GDEs or reductions in discharge of 
interconnected surface water to the Santa Ynez River are likely to occur as a result of groundwater use. Once 
sufficient groundwater levels data is obtained from the new monitoring wells, the minimum threshold for 
surface water depletion will be reviewed and reevaluated if necessary. 

Figure 4-4 shows the location of the proposed piezometers in the Category A GDE areas identified in Alamo 
Pintado and Zanja de Cota Creek.  
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Table 5-6. Depletion of Interconnected Surface Water Minimum Thresholds 

RMS ID Minimum Threshold 

Piezometer(s)1 15 feet below respective stream bed2 
Notes 
1 See Figure 4-4 for locations of proposed piezometers. 
2 To meet the minimum threshold, groundwater levels in piezometers must be equal to or below 15 feet below the 
stream bed in the Category A GDE areas of Alamo Pintado and Zanja de Cota Creek. 
RMS = representative monitoring site 

5.10.2.1 Relationship between Individual Minimum Thresholds and to Other Sustainability 
Indicators [§ 354.28(b)(2)] 

 

Because of the interrelationship between groundwater level, changes in storage, and interconnected surface 
water, it is possible that one set of thresholds could affect the other set of thresholds for these indicators. 
The relationship between the depletion of interconnected surface water and the other sustainability 
indicators is presented below: 

 Avoid Chronic Lowering of Groundwater Levels. The depletion of interconnected surface water minimum 
threshold is related to groundwater level minimum thresholds because they are interdependent. If 
groundwater levels in the Principal Aquifers decline such that there is a significant reduction in upwelling 
to Zanja de Cota and Alamo Pintado Creeks near their confluences with the Santa Ynez River, surface 
water depletion of interconnected surface water and significant and unreasonable adverse impacts to 
GDEs is possible. Monitoring of groundwater levels within the Category A GDE areas will indicate whether 
this is occurring. If groundwater levels reach depletion of surface water minimum thresholds, then an 
evaluation, and potentially management actions, would be conducted in a timely manner to avoid 
significant and unreasonable adverse impacts to GDEs.  

 Avoid Chronic Reduction of Groundwater in Storage. Nothing about the minimum threshold promotes 
groundwater pumping in excess of the sustainable yield. Therefore, the minimum threshold for depletion 
of interconnected surface water will not result in an exceedance of the groundwater in storage minimum 
threshold. 

 Avoid Degraded Groundwater Quality. The minimum threshold for depletion of interconnected surface 
water will not change the groundwater flow directions or gradients, and, therefore, will not result in a 
significant or unreasonable change in groundwater quality. 

 Avoid Land Subsidence. Nothing about the minimum threshold for depletion of interconnected surface 
water promotes a condition that will lead to additional subsidence. Therefore, the minimum threshold for 
depletion of interconnected surface water will not result in a significant or unreasonable level of 
subsidence. 

 Avoid Seawater Intrusion. This sustainability indicator is not applicable to the EMA. 

 § 354.28 Minimum Thresholds.  

(b) The description of minimum thresholds shall include the following: 

(2) The relationship between the minimum thresholds for each sustainability indicator, including an 
explanation of how the Agency has determined that basin conditions at each minimum threshold will 
avoid undesirable results for each of the sustainability indicators. 
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5.10.2.2 Effects of Minimum Thresholds on Neighboring Basins [§ 354.28(b)(3)] 

 

The CMA is hydrologically downgradient of the EMA. As discussed in Section 3.1, groundwater and surface 
water generally flow from the EMA into the CMA. The minimum threshold for depletion of interconnected 
surface water is set to protect habitat and sensitive species at specific locations in the EMA where there is a 
connection between groundwater and surface water. The minimum threshold for depletion of interconnected 
surface water in the EMA is not anticipated to impact sustainability in the CMA because according to the 
groundwater model, conditions that are necessary to avoid impacts to Category A GDEs in the EMA will 
continue to support flows into the CMA.  

Groundwater gradients at the boundary between the EMA and SACV indicate that groundwater does not flow 
between the EMA and SACV and, therefore, the SACV would not be impacted by the minimum threshold for 
the depletion of interconnected surface water sustainability indicator in the EMA. 

5.10.2.3 Effects on Beneficial Uses and Land Uses [§ 354.28(b)(4)] 

  

The minimum threshold for depletion of interconnected surface water has been selected to avoid significant 
and unreasonable adverse impacts to Category A GDEs in the EMA and reductions in surface water 
discharge to the Santa Ynez, while providing a reliable and sustainable groundwater supply. The minimum 
thresholds for depletion of interconnected surface water have been established to avoid undesirable results. 
For this reason, groundwater serving beneficial uses (including GDEs) and land uses will not be adversely 
affected. The groundwater flow model indicates that significant and unreasonable depletion of surface water 
caused by groundwater use has not been occurring or is expected to occur near the locations where 
groundwater is connected to surface water in the tributaries. Consequently, reductions in surface water 
flowing from the tributaries into the Santa Ynez River is not expected to be significant or unreasonable. 
However, the modeling results indicate that future climate change may have an effect on these beneficial 
uses. 

 § 354.28 Minimum Thresholds. 

(b) The description of minimum thresholds shall include the following: 

(3) How minimum thresholds have been selected to avoid causing undesirable results in adjacent 
basins or affecting the ability of adjacent basins to achieve sustainability goals. 

 § 354.28 Minimum Thresholds. 

(b) The description of minimum thresholds shall include the following: 

(4) How minimum thresholds may affect the interests of beneficial uses and users of groundwater or 
land uses and property interests. 
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5.10.2.4 Relevant Federal, State, or Local Standards [§ 354.28(b)(5)] 

 

There are no federal, state, or local regulations related to interconnected surface water depletion where this 
interconnection with groundwater has been identified. The groundwater flow model indicates that significant 
and unreasonable depletion of surface water as a result of groundwater use has not been occurring and is 
not expected in the future under climatic conditions observed in the past near the location where 
groundwater is connected to surface water in the tributaries. Consequently, reductions in surface water 
flowing from the tributaries into the Santa Ynez River are not expected to be significant or unreasonable. 

5.10.2.5 Methods for Quantitative Measurement of Minimum Thresholds [§ 354.28(b)(6)] 

  

As a surrogate for surface water flow measurements, groundwater levels will be measured in piezometers 
proposed to be installed in the Category A GDE areas of Alamo Pintado and Zanja de Cota Creek as shown 
on Figure 4-4. Details of this monitoring program are presented in Section 4.  

 § 354.28 Minimum Thresholds. 

(b) The description of minimum thresholds shall include the following: 

(5) How state, federal, or local standards relate to the relevant sustainability indicator. If the 
minimum threshold differs from other regulatory standards, the Agency shall explain the nature of 
and basis for the difference. 

 § 354.28 Minimum Thresholds. 

(b) The description of minimum thresholds shall include the following: 

(6) How each minimum threshold will be quantitatively measured, consistent with the monitoring 
network requirements described in Subarticle 4. 
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5.10.3 Measurable Objectives for Depletion of Surface Water 
[§ 354.30(a),(b),(c),(d), and (g)] 

 

The measurable objective for depletion of interconnected surface water uses groundwater levels as a proxy 
because of the lack of locations of existing surface water gaging stations and because avoiding impacts to 
Category A GDEs in Alamo Pintado and Zanja de Cota Creeks is the focus for this sustainability indicator. The 
measurable objective for depletion of interconnected surface water has been established in groundwater at 
5 feet below the streambed level measured at the piezometers proposed to be installed in the Category A 
GDE areas of Alamo Pintado and Zanja de Cota Creek (see Figure 4-4). This groundwater level was chosen 
because it is well within the root zone of vegetation commonly associated with GDEs and is a target by which 
to compare future groundwater levels. The measurable objective for depletion of interconnected surface 
water is summarized in Table 5-7. 

Table 5-7. Depletion of Interconnected Surface Water Measurable Objectives 

RMS ID Measurable Objectives 

Piezometer(s)1 Groundwater level that is 5 feet below the stream bed2 
Notes 
1 See Figure 4-4 for locations of proposed piezometers. 
2 To meet the measurable objective, groundwater levels in piezometers must be 5 feet below the stream bed in the Category A GDE 
areas of Alamo Pintado and Zanja de Cota Creek for consecutive summer and fall monitoring events. 
RMS = representative monitoring site 

 § 354.30 Measurable Objectives.  

(a) Each Agency shall establish measurable objectives, including interim milestones in increments of 
five years, to achieve the sustainability goal for the basin within 20 years of Plan implementation and 
to continue to sustainably manage the groundwater basin over the planning and implementation 
horizon. 

(b) Measurable objectives shall be established for each sustainability indicator, based on quantitative 
values using the same metrics and monitoring sites as are used to define the minimum thresholds. 

(c) Measurable objectives shall provide a reasonable margin of operational flexibility under adverse 
conditions which shall take into consideration components such as historical water budgets, seasonal 
and long-term trends, and periods of drought, and be commensurate with levels of uncertainty. 

(d) An Agency may establish a representative measurable objective for groundwater elevation to 
serve as the value for multiple sustainability indicators where the Agency can demonstrate that the 
representative value is a reasonable proxy for multiple individual measurable objectives as supported 
by adequate evidence. 

(g) An Agency may establish measurable objectives that exceed the reasonable margin of operational 
flexibility for the purpose of improving overall conditions in the basin, but failure to achieve those 
objectives shall not be grounds for a finding of inadequacy of the Plan. 
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5.10.4 Interim Milestones for Depletion of Surface Water [§ 354.30(e)] 

 

Interim milestones show how the GSA anticipates moving from current conditions to meeting the 
measurable objectives. Interim milestones are set for each 5-year interval following GSP adoption. For this 
sustainability indicator, there has been no known or documented significant and unreasonable adverse 
impact to beneficial uses of surface water, nor impacts to GDEs, to date. The recent historical drought 
resulted in low groundwater levels and surface water flows. However, there is no indication that any impacts 
to GDEs were a result of groundwater extractions. The groundwater flow model indicates that significant and 
unreasonable depletion of surface water as a result of groundwater use has not been occurring and is not 
expected in the future near the location where groundwater is connected to surface water in the tributaries. 
Consequently, reductions in surface water flowing from the tributaries into the Santa Ynez River is not 
expected to be significant or unreasonable. For these reasons, no interim milestones are planned. 

5.11 References and Technical Studies [§ 354.4(b)] 

  

DWR. 2017. Best Management Practices for the Sustainable Management of Groundwater: DRAFT 
Sustainable Management Criteria. Prepared by the California Department of Water Resources 
Sustainable Groundwater Management Program. 

Flowline Consulting, Inc. 2018. Fourth Quarter 2018 Monitoring Report and Request for Case Closure, 2015 
Mission Drive (Hwy 246), Solvang, California, LUFT Site #50121, SWRCB Global ID #T0608300118. 
December 20, 2018. 

Hoffman. 1996. Revised Preliminary Summary Report regarding the Hydrogeology of the Basin, Santa Ynez 
Uplands Groundwater Basin, Santa Ynez Valley, California. Prepared by Rick Hoffman & Associates. 

LaFreniere, G.F., and J.J. French. 1968. Ground-Water Resources of the Santa Ynez Upland Ground-Water 
Basin, Santa Barbara County, California. Prepared by G.F. LaFreniere and J.J. French in cooperation 
with the Santa Barbara County Water Agency for the U.S. Geological Survey. 

NASA JPL. 2018. InSar Land Surveying and Mapping Services in Support of the DWR SGMA Program 
Technical Report. Department of Water Resources. Ben Brezing. February. 

 § 354.30 Measurable Objective.  

(e) Each Plan shall describe a reasonable path to achieve the sustainability goal for the basin with 20 
years of Plan implementation, including a description of interim milestones for each relevant 
sustainability indicator, using the same metric as the measurable objective, in increments of five 
years. The description shall explain how the Plan is likely to maintain sustainable groundwater 
management over the planning and implementation horizon. 

 § 354.4 General Information.  

(b) Each Plan shall include the following general information: A list of references and technical 
studies relied upon by the Agency in developing the Plan. Each Agency shall provide to the 
Department electronic copies of reports and other documents and materials cited as references that 
are not generally available to the public. 
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RWQCB. 2019. Water Quality Control Plan for the Central Coastal Basin. June 2019 Edition. Prepared by the 
California State Water Resources Control Board. Available at 
https://www.waterboards.ca.gov/rwqcb3/publications_forms/publications/basin_plan/docs/2019_
basin_plan_r3_complete_webaccess.pdf. (Accessed July 26, 2021.) 

SBCPHD. 2019. 2015 Mission Drive, Solvang, California; Jim’s Service Center, LUFT Site # 50121. Santa 
Barbara County Public Health Department, Environmental Health Services Division: Letter from E. 
Steven Nailor, REHS, EIT, SBCPHD, to Jim Enderle, Jim’s Service Center. 

SWRCB. 2019. California Code of Regulations, Title 22. April 16. California State Water Resources Control 
Board (SWRCB). 

TNC. 2019. Identifying GDEs Under SGMA, Best Practices for Using the NC Dataset. Prepared by The Nature 
Conservancy (TNC). July 2019. 

Towill, Inc. 2020. InSar Data Accuracy for California Groundwater Basins, CGPS Data Comparative Analysis, 
January 2015 to September 2019. Prepared for the California Department of Water Resources. 
March 23. 

TRE ALTAMIRA, Inc. 2020. InSar Land Surveying and Mapping Services in Support of the DWR SGMA 
Program Technical Report. March. 

UNAVCO. 2020. ORES - Overview | Station Page. September. 
https://www.unavco.org/instrumentation/networks/status/nota/overview/ORES. University 
NAVSTAR Consortium. 
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SECTION 6: Projects and Management Actions [Article 5, 
SubArticle 5] 

6.1 Introduction [§354.42, 354.44(a),(c), and (d)] 

 

Sustainable Groundwater Management Act (SGMA) regulations require each Groundwater Sustainability Plan 
(GSP) to include a description of projects and management actions necessary to achieve the basin 
sustainability goals and to respond to changing conditions in the basin discussed. This section describes the 
projects and management actions that will allow the Santa Ynez River Valley Groundwater Basin (Basin) 
Eastern Management Area (EMA), as part of GSP implementation, to attain sustainability in accordance with 
§ 354.42 and § 354.44 of SGMA regulations. In this GSP, groundwater management actions generally refer 
to activities that support groundwater sustainability through policy and regulations without infrastructure; 
projects are defined as activities supporting groundwater sustainability that require infrastructure.  

The EMA GSA has developed a portfolio of potential management actions and projects compatible with the 
respective operational philosophies that can be implemented in a phased manner as the conditions in the 
Basin dictate. The identified potential management actions and potential future projects are categorized into 
three groups, with the management actions included in Group 1 to be initiated within 1 year of GSP adoption 
by the EMA GSA. The Group 2 management actions and Group 3 projects may be considered for 
implementation in the future as conditions in the Basin dictate and the effectiveness of the other 
management actions are assessed. It is important to note that the Group 2 management actions and 
Group 3 projects may not be necessary if the implementation of the Group 1 management actions results in 
conditions within the EMA that are trending toward meeting the EMA GSA sustainability goals and 
measurable objectives. Further, the EMA GSA may determine that the implementation of Group 2 
management actions and/or Group 3 projects is desirable for reasons other than reaching sustainability 
within the EMA and may elect to implement initiatives from either Group 2 or 3 at any time. 

Based on the results of the analysis that was performed in conjunction with the development of this GSP, the 
EMA GSA concludes that the sustainability goals described in this GSP and required under the provisions of 
SGMA can be achieved through the implementation, as needed, of the Group 1 management actions 
described in Sections 6.3 through 6.6. Therefore, the EMA GSA does not plan at this time to implement any 
of the Group 2 management actions and /or to initiate the construction of any Group 3 project infrastructure 

 §354.42 Introduction to Projects and Management Actions. This Subarticle describes the criteria for 
projects and management actions to be included in a Plan to meet the sustainability goal for the 
basin in a manner that can be maintained over the planning and implementation horizon. 

§354.44 Projects and Management Actions  

(a) Each Plan shall include a description of the projects and management actions the Agency has 
determined will achieve the sustainability goal for the basin, including projects and management 
actions to respond to changing conditions in the basin. 

(c) Projects and management actions shall be supported by best available information and best 
available science. 

(d) An Agency shall take into account the level of uncertainty associated with the basin setting when 
developing projects or management actions. 
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for the specific goal of achieving sustainability until such time that evidence exists that the effects of the 
Group 1 implemented management actions are considered insufficient. 

The EMA GSA plans to continually monitor and assess its progress toward meeting the sustainable 
management criteria (SMCs) (see Section 5). Under conditions where minimum thresholds are projected to 
be reached, the EMA GSA will perform assessments to determine whether the trends are related to 
groundwater pumping, drought conditions, or other factors. If groundwater level data are trending toward 
reaching minimum thresholds as a direct consequence of groundwater pumping in the EMA, then the EMA 
GSA may consider the implementation of Group 2 management actions and Group 3 projects.  

Management actions and potential future projects discussed in this section have been developed to address 
sustainability goals, measurable objectives, and undesirable results identified for the EMA in Section 5. 
Inclusion of management actions and projects in this GSP does not forego obligations under local, state, or 
federal regulatory programs. While the EMA GSA has an obligation to oversee progress toward groundwater 
sustainability, it is not the primary regulator of land use, water quality, or environmental project compliance. 
The GSA will work with the County of Santa Barbara land use staff and outside regulatory agencies, as 
needed, to ensure that projects and management actions undertaken pursuant to SGMA are in compliance 
with all applicable laws. The EMA GSA may choose to collaborate with land use and regulatory agencies on 
specific overlapping interests, such as well permitting, water supply considerations, water quality monitoring, 
and oversight of projects developed within the EMA. 

The projects and management actions in this GSP are designed to achieve several outcomes, including: 

 Achieving groundwater sustainability within 20 years of GSP adoption. 
 Ensuring that they benefit all uses and users of groundwater. 
 Developing funding for GSA operations. Funds will also be used for future EMA monitoring and the 

implementation of projects and management actions that are identified by the GSA to be appropriate. 
 Providing controls and incentives to manage groundwater pumping, if needed, to support sustainability 

goals. 

The projects and management actions described in this section provide a framework for achieving 
sustainability; however, specific details will need to be finalized and negotiated before any of the projects 
and management actions can be implemented. Costs for implementing projects and management actions 
are in addition to the agreed-upon funding to sustain the operation of the EMA GSA and the funding needed 
for monitoring and reporting. The array of projects and management actions developed by the GSA included 
in this section demonstrate that options and alternative paths exist to reach sustainability, and it may not be 
necessary to implement all the projects and management actions to maintain sustainability over the long 
term. Importantly, the projects and management actions included herein should be considered as a list of 
options that will be refined during GSP implementation, during which stakeholders will be provided an 
opportunity to participate in the public process before projects and actions are undertaken.  

SGMA regulation § 354.44 requires that projects and management actions described in the GSP include a 
discussion of the following: 

 Relevant measurable objectives being addressed 
 The expected benefits of the action 
 The circumstances under which management actions or projects will be implemented 
 How the public will be noticed 
 Relevant regulatory and permitting considerations 
 Implementation schedules 
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 Legal authority required to take the actions 
 Estimated costs 

A summary of the management actions and projects identified by the EMA are listed below.  

Potential Management Actions 
 Address Data Gaps 
 Expand Monitoring Well Network in the EMA to Increase Spatial Coverage and Well Density 
 Perform Video Surveys in Representative Wells That Currently Do Not Have Adequate Construction 

Records to Confirm Well Construction 
 Install Shallow Piezometers in Alamo Pintado Creek and Zanja de Cota Creek Groundwater 

Dependent Ecosystem (GDE) Areas 
 Review/Update Water Usage Factors and Crop Acreages and Update Water Budget 
 Survey and Investigate Potential Groundwater Dependent Ecosystems (GDEs) in the EMA 

 Groundwater Pumping Fee Program 
 Well Registration and Well Meter Installation Programs 
 Water Use Efficiency Programs 
 Groundwater Base Pumping Allocation (BPA) Program 
 Groundwater Extraction Credit (GEC) Marketing and Trading Program 
 Voluntary Agricultural Crop Fallowing Programs 

Potential Projects 
 Distributed Stormwater Managed Aquifer Recharge (DSW-MAR) Basins (In-Channel and Off-Stream 

Basins) 
 City of Solvang / Santa Ynez Community Services District (SYCSD) Wastewater Treatment Facility (WWTF) 

Recycled Water & Reuse In Lieu of Groundwater Pumping or Indirect Potable Reuse  
 Los Olivos Community Service District (LOCSD) Wastewater Treatment Facility (WWTF) Recycled Water & 

Reuse In Lieu of Groundwater Pumping or Indirect Potable Reuse 
 Santa Ynez Band of Chumash Indians Wastewater Treatment Facility (WWTF) Recycled Water & Reuse In 

Lieu of Groundwater Pumping or Indirect Potable Reuse 
 EMA GSA to Become Funding Partner to Santa Barbara County Precipitation Enhancement Program 
 Conjunctive Use - Managed Aquifer Recharge (MAR) Projects Using Imported (State Water Project [SWP] 

and Santa Ynez River [SYR]) Water 
 In Lieu Recharge Projects to Deliver Unused and Surplus Imported Water to Offset Groundwater 

Extractions 
 Aquifer Storage and Recovery Projects 

Table 6-1 presents a summary of the benefits, costs, reliability, and permitting requirements for 
management actions and projects presented in this GSP. These projects and management actions are 
itemized by group. The EMA GSA will perform periodic assessments of the effectiveness of the implemented 
projects and management actions and utilize adaptive management strategies to re-evaluate the 
implementation sequencing and priorities, as deemed appropriate. At any point, the GSA may choose to 
implement any of the individual projects or programs listed in any group, if it is determined that it would be 
beneficial to do so. Further, the EMA GSA may identify other projects and/or management actions that are 
not included in Groups 1 through 3, for implementation at any time. A brief description of each the 
management actions and projects in Groups 1 through 3 is presented below, followed by more detailed 
discussion of each management action and project. 



PUBLIC DRAFT | Section 6. Projects and Management Actions 

GSI Water Solutions, Inc.  6-4 

Table 6-1. Summary of Benefits, Cost, Reliability, and Permitting Requirements for Projects and Management Actions 

 
Group No. 

Relevant Measurable Objective Benefits 

Required Permits 
Pumping Reduction 
Outcome Reliability 

Estimated 
Implementation 

Cost1 
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Potential Management Actions 

Address Data Gaps 

Expand Monitoring Well Network in the EMA to 
Increase Spatial Coverage and Well Density  1 N/A N/A N/A N/A N/A 

Santa Barbara 
County (if a new 

well) 
N/A $20,000 to 

$200,000 Moderate - High 

Perform Video Surveys in Representative Wells 
That Currently Do Not Have Adequate 
Construction Records to Confirm Well 
Construction 

1 N/A N/A N/A N/A N/A None N/A $25,000 to 
$75,000 High 

Install Shallow Piezometers in Alamo Pintado 
Creek and Zanja de Cota Creek Groundwater 
Dependent Ecosystem (GDE) Areas 

1 N/A N/A N/A N/A N/A Santa Barbara 
County, CDFW N/A $75,000 to 

$125,000 High 

Review/Update Water Usage Factors and Crop 
Acreages and Update Water Budget 1 N/A N/A N/A N/A N/A None N/A $20,000 to 

$30,000 High 

Survey and Investigate Potential Groundwater 
Dependent Ecosystems (GDEs) in the EMA 1 N/A N/A N/A N/A N/A None N/A $20,000 to 

$40,000 High 

Groundwater Pumping Fee Program 1 √ √ √ √ √ 
Proposition 26 / 

218 or Local Ballot 
Initiative 

Moderately Reliable $100,000 to 
$200,000 Moderate - High 

Well Registration and Well Meter Installation 
Programs 1 √ √ √ √ √ None Moderately Reliable $75,000 to 

$150,000 Moderate - High 

Water Use Efficiency Programs 1 √ √ √ √ √ None Moderately Reliable $50,000 to 
$125,000 Moderate - High 

Groundwater Base Pumping Allocation (BPA) 
Program 2 √ √ √ √ √ None Highly Reliable $75,000 to 

$150,000 Moderate - High 

Groundwater Extraction Credit (GEC) Marketing 
and Trading Program 2 √ √ √ √ √ None Highly Reliable $150,000 to 

$200,000 Moderate - High 

Voluntary Agricultural Crop Fallowing Programs 2 √ √ √ √ √ None Highly Reliable $75,000 to 
$150,000 Moderate - High 
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Group No. 

Relevant Measurable Objective Benefits 

Required Permits 
Pumping Reduction 
Outcome Reliability 
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Potential Projects 

Distributed Stormwater Managed Aquifer 
Recharge (DSW-MAR) Basins (In-Channel and 
Off-Stream Basins) 

3 √ √ N/A √ √ 
Santa Barbara 
County, USACE, 

DWR, CDFW, CEQA 
Highly Variable >$1,000,000 Low - Moderate 

City of Solvang / Santa Ynez Community 
Services District (SYCSD) Wastewater Treatment 
Facility (WWTF) Recycled Water & Reuse In Lieu 
of Groundwater Pumping or Indirect Potable 
Reuse  

3 √ √ N/A √ √ 
Santa Barbara 

County, RWQCB, 
DWR, CEQA 

Moderately Reliable >$5,000,000 Low 

Los Olivos Community Service District (LOCSD) 
Wastewater Treatment Facility (WWTF) Recycled 
Water & Reuse In Lieu of Groundwater Pumping 
or Indirect Potable Reuse  

3 √ √ N/A √ √ 
Santa Barbara 

County, RWQCB, 
DWR, CEQA 

Moderately Reliable >$5,000,000 Low 

Santa Ynez Band of Chumash Indians 
Wastewater Treatment Facility (WWTF) Recycled 
Water & Reuse In Lieu of Groundwater Pumping 
or Indirect Potable Reuse  

3 √ √ N/A √ √ 
Santa Barbara 

County, RWQCB, 
DWR, CEQA 

Moderately Reliable >$5,000,000 Low 

EMA GSA to Become Funding Partner to Santa 
Barbara County Precipitation Enhancement 
Program 

3 √ √ √ √ √ Santa Barbara 
County, CEQA  Highly Variable >$200,000 Moderate 

Conjunctive Use - Managed Aquifer Recharge 
(MAR) Projects Using Imported (State Water 
Project and Santa Ynez River) Water 

3 √ √ N/A √ √ 
Santa Barbara 

County, RWQCB, 
DWR, CDFW, CEQA 

Moderately Reliable >$1,000,000 Low - Moderate 

In Lieu Recharge Projects to Deliver Unused and 
Surplus Imported Water to Offset Groundwater 
Extractions 

3 √ √ N/A √ √ 
Santa Barbara 

County, RWQCB, 
DWR, CEQA 

Moderately Reliable >$1,000,000 Low - Moderate 

Aquifer Storage and Recovery Projects 3 √ √ N/A √ √ 
Santa Barbara 

County, RWQCB, 
DWR, CEQA 

Moderately Reliable >$1,000,000 Low - Moderate 

Notes 
1 The estimates in this table are planning-level cost estimates that are subject to refinement and revision by the EMA GSA after GSP adoption. 
 
CDFW = California Department of Fish and Wildlife 
CEQA = California Environmental Quality Act 
DWR = California Department of Water Resources 
EMA = Eastern Management Area 
 

N/A = not applicable 
RWQCB = Regional Water Quality Control Board 
USACE = U.S. Army Corps of Engineers 
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Group 1 Management Actions 

The EMA GSA will initiate Group 1 management actions within 1 year of GSP adoption and submittal. These 
management actions are focused primarily on filling identified data gaps, developing funding for GSA 
operations and future EMA monitoring, registering and metering wells, and developing new and expanding 
existing water use efficiency programs for implementation within the EMA.  

As a critical element of GSP implementation, the Groundwater Pumping Fee Program is included as a 
Group 1 management action to provide the GSA with a source of funding for ongoing operations, including 
continued monitoring of conditions in the EMA. The ancillary benefits include the generation of funding for 
the EMA GSA to invest in the Group 2 management actions and Group 3 projects in this GSP that may be 
pursued.  

Group 2 Management Actions 

The EMA GSA may consider initiating work on Group 2 management actions to the extent that 
implementation of the Group 1 management actions does not make sufficient progress toward EMA 
sustainability goals.  

The Group 2 management actions include the development and implementation of a Groundwater BPA 
Program, a GEC Marketing and Trading Program, and a Voluntary Agricultural Crop Fallowing Program. The 
Groundwater BPA Program would provide a structured process for managing pumping allocations over time 
to reach the sustainable yield within the next 20 years. Prior to initiating this program, any new production 
and/or well installation may be required to follow a California Environmental Quality Act (CEQA) review 
process to assess potential impacts (including environmental). If potential impacts are found, mitigation 
actions might include purchasing credits through the GEC may be required.  

The GEC Marketing and Trading Program and the Voluntary Agricultural Crop Fallowing Program go hand in 
hand with the BPA program and have multiple benefits. They can provide flexibility for groundwater pumpers 
to adjust their operations and business models. They also can allow for enhanced water conservation, 
voluntary fallowing of irrigated agricultural croplands, and promotion of beneficial uses of water and land by 
providing for the potential to monetize voluntary water conservation and the elimination of water-intensive 
uses. In combination, the Group 2 management actions are designed to assist the EMA GSA in the 
avoidance of undesirable results, including chronic lowering of groundwater levels, reduction of groundwater 
in storage, depletion of interconnected surface water, and potentially degraded water quality.  

If implemented, the EMA GSA will monitor the effectiveness of Group 2 management actions to determine 
whether they will be sufficient to achieve groundwater basin sustainability. The overall effectiveness of 
individual Group 2 management actions will be evaluated periodically to determine whether continued 
investment in those activities is warranted or whether other projects and actions should be considered.  

Group 3 Projects 

In this GSP, all potential projects that have been identified and evaluated are included in Group 3. The EMA 
GSA does not have a current plan to initiate the construction of any Group 3 project infrastructure for the 
specific goal of achieving sustainability until data have been collected that determine that Group 1 
management actions have made insufficient progress towards sustainability goals. Although the EMA GSA 
has no near-term plans to initiate construction of any specific projects for the purposes of achieving 
sustainability, there may be interest by the EMA GSA in the future in proceeding with the study, planning, and 
preliminary design/engineering and permitting phases for one or more projects that have been identified by 
the EMA GSA for potential future consideration. A brief description of the Group 3 projects is included in 
Section 6.10. 
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As work on supplemental water supply and resource management efforts is ongoing, it may be the case that 
additional projects and/or management actions may be identified and added to the list in future GSP 
updates. 

6.2 Management Action Implementation Approach [§354.44(b)(6)] 

 

The amount of groundwater pumping in the EMA in recent years is more than the estimated sustainable 
yield of about 12,870 acre-feet per year (AFY), as discussed in Section 3.3, and declining groundwater levels 
have been documented. As a result, the EMA GSA will begin to initiate implementation of Group 1 
management actions within 1 year after GSP adoption. The effect of the management actions will be 
reviewed periodically, and additional Group 2 management actions and Group 3 projects may be considered 
and implemented as necessary to avoid undesirable results. A graphical depiction of the implementation 
sequence is presented in Figure 6-1. 

In general, the management actions will apply to all areas within the EMA. The management actions reflect 
basic GSP implementation requirements, such as extraction measurement, monitoring, reporting and 
outreach, necessary studies and early planning work, monitoring and filling data gaps, annual reports and 
GSP updates. The EMA GSA anticipates that new policies, ordinances, and regulations may be necessary to 
implement of some of the potential projects and management actions. Developing and adopting these 
policies, ordinances, and regulations would likely require substantial planning and negotiations among the 
EMA GSA, local public, and various EMA stakeholders. Outreach and negotiations will be used to define and 
gain approvals for the scope and detail associated with GSA-imposed requirements after GSP adoption.  

Public meetings and hearings will be held, as needed, during the process of determining when and where in 
the EMA projects and management actions may be implemented to maximize their benefits to the Basin. 
Implementation of some of these actions may require compliance with CEQA and other legal requirements.  

A proportional and equitable approach to funding implementation of the GSP and any optional actions will be 
developed in accordance with all state laws and applicable public process requirements. During these 
meetings and hearings, input from the public, interested stakeholders, and groundwater pumpers will be 
considered and incorporated into the decision-making process. The EMA GSA will periodically assess the 
progress that the implemented projects and management actions have made in stabilizing groundwater 
levels and meeting the sustainability metrics described in this GSP. The EMA GSA will reassess the need for 
continuing and/or expanding these actions. At a minimum, the reassessment process will be done as part of 
the 5-year review and reporting on the GSP. 

 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(6) An explanation of how the project or management action will be accomplished. If the project or 
management actions rely on water from outside the jurisdiction of the Agency, an explanation of the 
source and reliability of that water shall be included. 
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Figure 6-1. Adaptive Implementation Strategy for Projects and Management Actions 
Notes 
EMA = Santa Ynez River Valley Groundwater Basin Eastern Management Area 
MA = management action 
PMA = project and/or management action 
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6.3 Group 1 Management Action 1 – Address Data Gaps 
[§354.44(b)(1), (d)] 

  

SGMA regulations require identification of data gaps and a plan for filling them (§ 354.38(b)). In conjunction 
with the development of this GSP, data have been collected and reported for each of the five sustainability 
indicators that are relevant to the following: 

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

 Significant and unreasonable reduction in groundwater storage 

 Significant and unreasonable degraded water quality 

 Significant and unreasonable land subsidence that substantially interferes with surface land uses 

 Depletions of interconnected surface water that have significant and unreasonable adverse impacts on 
beneficial uses of the surface water 

As part of the process, it has been determined that specific data gaps exist that require additional 
investigation because they are important for future management of the EMA. The identified initial 
management actions undertaken will be designed to fill the identified data gaps, which include the following 
activities: 

 Expand Monitoring Well Network in the EMA to Increase Spatial Coverage and Well Density 

 Perform Video Surveys in Representative Wells That Do Not Have Adequate Well Construction Records  

 Install Shallow Piezometers in Alamo Pintado Creek and Zanja de Cota Creek Identified GDE Areas 

 Review/Update Water Usage Factors and Crop Acreages and Update Water Budget 

 Survey and Investigate Additional Potential GDEs in the EMA 

Expand Monitoring Well Network in the EMA to Increase Spatial Coverage and Well Density 

The specific data gaps identified in Section 4 are related to the existing groundwater level monitoring 
network, including increasing the spatial coverage and density of wells in portions of the EMA. The areas 
where additional monitoring well data are needed are depicted in Figure 4-2. The areas where the addition 
of monitoring wells would improve the understanding of basin conditions have been previously discussed in 
Section 3.2. As previously described, the data gap areas include both the Paso Robles Formation and the 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) A list of projects and management actions proposed in the Plan with a description of the 
measurable objective that is expected to benefit from the project or management action. The list 
shall include projects and management actions that may be utilized to meet interim milestones, the 
exceedance of minimum thresholds, or where undesirable results have occurred or are imminent. 

(d) An Agency shall take into account the level of uncertainty associated with the basin setting when 
developing projects or management actions. 
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Careaga Sand units (the northwestern and northcentral portions of the uplands from Los Olivos to the 
northern boundary of the EMA, including the northern reaches of Zaca Creek and Alamo Pintado Creek) 
where the addition of monitoring wells would improve the understanding of basin conditions. 

The proposed strategy for adding monitoring wells and Representative Monitoring Sites (RMS) to the 
monitoring network will be to first incorporate existing wells to the extent possible. Owners of identified 
candidate existing wells will be contacted to determine interest in participating in the monitoring program. 
Wells considered for incorporation into the monitoring network will be inspected to ensure they are adequate 
for monitoring and to determine depth, perforated intervals, and aquifer designation. Access agreements will 
be secured with well owners to ensure that data can be reported from the wells. 

If an existing well in a particular area cannot be identified or permission to use data from an existing well 
cannot be secured to fill a data gap, then a new monitoring well and/or RMS may be considered. The EMA 
GSA will obtain required permits and access agreements before drilling new wells. The EMA GSA will retain 
the services of licensed geologists and/or engineers and qualified drilling companies for drilling new wells. 
The EMA GSA will also evaluate the availability of grants to provide funding assistance for new wells. Once 
drilled, the new wells will be tested as necessary and equipped for monitoring. All well construction 
information, including the aquifer that is being monitored, will be registered with the well. 

Perform Video Surveys in Representative Wells That Currently Do Not Have Adequate Construction 
Records to Confirm Well Construction 

The EMA GSA has determined that several of the representative wells that are planned to be included in the 
GSP monitoring well network do not have adequate documentation regarding the depth, geologic formations 
intersected, casing characteristics, screened intervals, pump setting, and/or well construction details. To 
address this data gap, the EMA GSA will perform video logging to ascertain well construction details and the 
location of well production zones. The information gained will be incorporated into the monitoring well 
network.  

Concurrent with the video surveys, EMA GSA representatives will interview each well owner regarding the 
well maintenance history, operational issues or events, surface issues that may affect the well, and water 
quality within the well. The objective of the video survey work and owner interview is to assess the 
characteristics of each well regarding the following criteria: 

 Depth 

 Screened interval 

 Material type and condition of the casing and screen 

 Presence of scaling, sediment, or bacteria 

 Well integrity 

 Color and clarity of the water 

 Gas intrusion 

 Water quality 

 Other similar observations that may relate to potential water-quality issues 

 Historical pumping rate 

 Specific capacity 

Note that some information may be unobtainable at specific sites due to well construction or other factors. 
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All relevant information acquired on wells will be added to the Data Management System (DMS), subject to 
the requirements of any confidentiality agreements with the well owner. All wells in the monitoring well 
network and wells identified as RMSs, including those used for water quality monitoring, will be registered 
under the GSP Well Registration Program. During the well video survey process, if other wells are identified 
that may further improve the network, they may also be added to the network. 

Install Shallow Piezometers in Alamo Pintado Creek and Zanja de Cota Creek Identified GDE 
Areas 

As discussed in Section 3.2, Category A GDEs appear to be concentrated in the southwestern portion of the 
EMA in the areas surrounding the lower, generally perennial reaches of Alamo Pintado and Zanja de Cota 
Creeks (see Figure 3-39). These GDEs are located where the southerly flow of groundwater in the regional 
confined principal aquifers is forced to the surface by the underlying bedrock of the Monterey Formation 
(LaFreniere and French, 1968). These GDEs appear to be receiving underflow in the tributary alluvium 
(Upson and Thomasson, 1951), and, in the case of the GDEs surrounding the lower reaches of Zanja de Cota 
Creek, they also receive effluent from the Chumash Casino Resort Wastewater Treatment Plant (WWTP).  

To avoid undesirable results to Category A GDEs and interconnected surface water discharging to the Santa 
Ynez River from these tributaries, construction of shallow piezometers are proposed within the Category A 
GDE areas identified near the confluence of Alamo Pintado and Zanja de Cota Creeks with the Santa Ynez 
River (see Figure 4-4). The proposed shallow piezometers (<50 feet in depth) are expected to provide 
valuable data that will allow an enhanced understanding of the interconnected surface water system in 
Category A GDEs and provide the basis for future refinements in the EMA hydrogeologic conceptual model 
(HCM) (see Section 3.1).  

Review/Update Water Usage Factors and Crop Acreages and Update Water Budget 

As described in Section 3.3, approximately 7,329 acres of irrigated cropland in the EMA use an estimated 
14,545 acre-feet (AF) of groundwater annually. The estimated volume of water pumped is calculated from 
individual groundwater pumpers located within the EMA and Santa Ynez River Water Conservation District 
(SYRWCD) boundaries and is based partially on reported extractions and partially on planted acreages and 
crop-specific water duty factors. These water duty factors are calculated using information included in 
SYRWCD’s Groundwater Production Information and Instructions pamphlet (SYRWCD, 2010). Some 
landowners within SYRWCD have meters on their groundwater wells and report their production values. For 
areas of the EMA outside of the SYRWCD boundaries, agricultural pumping is neither metered nor reported. 
For purposes of developing the groundwater budgets in this GSP for recent years, the agricultural 
groundwater extractions were estimated using land use data provided by DWR and the crop-specific water 
use factors provided by SYRWCD. The DWR data sets are derived from a combination of remote sensing, 
agronomic analysis, and ground verification. 

While the accuracy of the DWR and SYRWCD data for irrigated crops for the recent years is relatively high, 
uncertainty remains regarding the estimates of water use on the irrigated lands within the EMA. To address 
this uncertainty, the EMA GSA plans to review and update water usage factors and crop acreages, which will 
be incorporated into future refinements in the EMA water budget. Once the metering program is fully 
implemented, crop-specific water usage factors may no longer be needed. 

Survey and Investigate Potential GDEs in the EMA 

As described in Section 3.2.6, a preliminary assessment evaluated the potential GDEs within the EMA. The 
assessment methodology was applied in accordance with guidance developed by The Nature Conservancy 
(TNC, 2019). Based on the results of the preliminary assessment, it was determined that GDEs may exist 
within the EMA. No biological or habitat surveys have yet been completed to verify the existence of the 
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potential GDEs in preparation of this GSP. Note that potential GDEs relating to the Santa Ynez River were 
excluded from the GDE analysis because the Santa Ynez River and its underflow are considered to be 
surface water underflow managed by the State Water Resources Control Board (SWRCB), rather than 
“groundwater” as defined by SGMA, and therefore is not under the purview of SGMA or the EMA GSA. The 
EMA GSA will not be responsible for managing any aspect of the Santa Ynez River and related underflow 
(including assessment of impacts to GDEs). 

The potential GDEs identified in the EMA for additional evaluation are further categorized based on their 
proximity to and association with the regional principal aquifers in the EMA. The potential GDEs located 
within the northern and eastern portions of the EMA are Category B potential GDEs, indicating that they are 
unlikely to be affected by groundwater management activities and pumping. Therefore, no additional 
investigation is planned for these Category B GDE areas. 

A preliminary evaluation indicates there are insufficient data available to confirm the existence of and the 
full nature and extent of Category A potential GDEs and certain other potential GDE areas identified in 
Section 3.1. To address this uncertainty, the recommended next step is to conduct field surveys to 
document and characterize the Category A potential GDEs. The findings from the proposed field surveys 
could be incorporated into future refinements in the EMA HCM (see Section 3.1) and SMCs (see Section 5). 

6.3.1 Relevant Measurable Objective(s) for Addressing Data Gaps [§354.44(b)(1)] 

  

Each of the management actions described in herein will be designed and implemented for the specific 
purpose of obtaining data that will support understanding of the groundwater conditions in the EMA, the 
interconnected surface water systems in areas of the EMA, and the agricultural water demands in the EMA, 
from a spatial and temporal perspective. The information that will be data obtained through these 
management actions will support future refinements in the EMA HCM and the EMA water budget (see 
Sections 3.1 and 3.3, respectively). Although extremely valuable in supporting EMA GSA management 
decisions, the implementation of these management actions will not have any direct impact on meeting the 
measurable objectives described in Section 5, except insofar as they are used as a basis to trigger other 
management actions by the GSA. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) A list of projects and management actions proposed in the Plan with a description of the 
measurable objective that is expected to benefit from the project or management action. The list 
shall include projects and management actions that may be utilized to meet interim milestones, the 
exceedance of minimum thresholds, or where undesirable results have occurred or are imminent. 
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6.3.2 Implementation Triggers for Addressing Data Gaps [§354.44(b)(1)(A)] 

  

The management actions described in this section are deemed critical for the successful implementation of 
this GSP and are included in the Group 1 implementation category. The EMA GSA will initiate work on 
Group 1 management actions within 1 year of GSP adoption.  

6.3.3 Public Notice Process for Addressing Data Gaps [§354.44(b)(1)(B)] 

  

Public outreach meetings, in addition to regularly scheduled EMA GSA meetings, will be held periodically to 
inform groundwater users and other stakeholders of the current and projected EMA groundwater conditions, 
the need to address data gaps, and the parameters of the actions to be undertaken. At these meetings, 
groundwater users and interested stakeholders will have the opportunity to provide input and comments on 
how the management actions related to addressing data gaps are being or will be implemented in the EMA.  

Information on the progress towards achieving an enhanced understanding of groundwater conditions in the 
EMA, the interconnected surface water systems in areas of the EMA, and the agricultural water demands in 
the EMA will also be provided to the public through annual GSP reports and links to relevant information on 
the EMA GSA website.  

Additionally, specific well owners may be contacted directly to discuss specific management actions, 
including the potential for requesting to include their existing wells in the monitoring and/or RMS network, if 
not already included. Well owners may also be contacted regarding access to wells for performing video 
surveys to determine operational status, construction details, and aquifer designation. 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) The Plan shall include the following: 

(A) A description of the circumstances under which projects or management actions shall be 
implemented, the criteria that would trigger implementation and termination of projects or 
management, and the process by which the Agency shall determine that conditions requiring the 
implementation of particular projects or management actions have occurred. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) The Plan shall include the following: 

(B) The process by which the Agency shall provide notice to the public and other agencies that the 
implementation of projects or management actions is being considered or has been implemented, 
including a description of the actions to be taken. 
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6.3.4 Overdraft Mitigation for Addressing Data Gaps [§354.44(b)(2)] 

 

Each of the management actions described in this section will be designed and implemented for the specific 
purpose of obtaining data that will support understanding of the groundwater conditions in the EMA, the 
interconnected surface water systems in areas of the EMA, and the agricultural water demands in the EMA, 
from a spatial and temporal perspective. The data obtained from these management actions will provide the 
basis for future refinements in the EMA HCM and the EMA water budget (see Sections 3.1 and 3.3, 
respectively). Although extremely valuable and important, the implementation of these management actions 
will not have any direct impact on the mitigation of the estimated storage deficit as described in Section 3.3, 
except insofar as the data collected are used as a basis to trigger other management actions by the GSA. 

6.3.5 Permitting and Regulatory Process for Addressing Data Gaps 
[§354.44(b)(3)] 

 

The EMA GSA anticipates that well construction permits may need to be obtained from the Santa Barbara 
County Department of Public Health Environmental Health Services for any proposed monitoring wells, 
including piezometers. It is not expected that preparation of CEQA documentation would be required prior to 
construction of monitoring wells. All new wells will require registration with the EMA GSA and the SYRWCD. 

No permitting or regulatory processes are required for the implementation of the remaining management 
actions that are associated with filling data gaps.  

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(2) If overdraft conditions are identified through the analysis required by Section 354.18, the Plan 
shall describe projects or management actions, including a quantification of demand reduction or 
other methods, for the mitigation of overdraft. 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(3) A summary of the permitting and regulatory process required for each project and management 
action. 
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6.3.6 Implementation Timeline for Addressing Data Gaps [§354.44(b)(4)] 

  

The Group 1 management actions described in this section are deemed critical for the successful 
implementation of this GSP. The EMA GSA will initiate work on Group 1 management actions within 1 year of 
GSP adoption.  

6.3.7 Anticipated Benefits for Addressing Data Gaps [§354.44(b)(5)]  

  

The management actions described in this section will be designed and implemented for the specific 
purpose of obtaining data that will allow an enhanced understanding of groundwater conditions in the EMA, 
the interconnected surface water system in areas of the EMA, and the agricultural water demands in the 
EMA, from a spatial and temporal perspective. The information that will be gained through these 
management actions will provide the basis for future refinements in the EMA HCM and the EMA water 
budget (see Sections 3.1 and 3.3, respectively). In addition, the information acquired through the 
implementation of the management actions described in this section will help guide the EMA GSA in 
determining the optimal strategy for sequencing the implementation of the Group 2 management actions 
and Group 3 projects (if needed), which are described in the following Sections 6.4 through 6.10. 

6.3.8 Legal Authority for Addressing Data Gaps [§354.44(b)(7)] 

  

SGMA regulations require identification of data gaps and a plan for filling them (§ 354.38). The legal 
authority required to implement the Group 1 management actions, if any, are described in Table 6-1. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(4) The status of each project and management action, including a time-table for expected initiation 
and completion, and the accrual of expected benefits. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(5) An explanation of the benefits that are expected to be realized from the project or management 
action, and how those benefits will be evaluated. 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(7) A description of the legal authority required for each project and management action, and the 
basis for that authority within the Agency. 
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6.3.9 Cost and Funding for Addressing Data Gaps [§354.44(b)(8)] 

 

Costs associated with this management action will be defined during the early stages of GSP 
implementation. An appropriate fee collection structure will be determined during that time. For budgetary 
planning purposes, the following estimates are provided for each of the identified data gaps (see Table 6-1): 

 Expand Monitoring Well Network in the EMA to Increase Spatial Coverage and Well Density 

 Budgetary Estimate: $20,000 to $200,000 (high end if well has to be drilled) 

 Perform Video Surveys in Representative Wells That Currently Do Not Have Adequate Construction 
Records to Confirm Well Construction 

 Budgetary Estimate: $25,000 to $75,000 

 Install Shallow Piezometers in Alamo Pintado Creek and Zanja de Cota Creek GDE Areas 

 Budgetary Estimate: $75,000 to $125,000 

 Review/Update Water Usage Factors and Crop Acreages and Update Water Budget 

 Budgetary Estimate: $20,000 to $30,000 

 Survey and Investigate Potential GDEs in the EMA 

 Budgetary Estimate: $20,000 to $40,000 

6.3.10 Drought Offset Measures for Addressing Data Gaps [§354.44(b)(9)] 

 

Although valuable and important, the implementation of the management actions described herein will not 
have any direct impact regarding ensuring that chronic lowering of groundwater levels or depletion of supply 
during periods of drought is offset by increases in groundwater levels or storage during other periods, except 
insofar as the data collected are used as a basis to trigger other management actions by the GSA. 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(8) A description of the estimated cost for each project and management action and a description of 
how the Agency plans to meet those costs. 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(9) A description of the management of groundwater extractions and recharge to ensure that chronic 
lowering of groundwater levels or depletion of supply during periods of drought is offset by increases 
in groundwater levels or storage during other periods. 
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6.4 Group 1 Management Action 2 – Groundwater Pumping Fee 
Program [§354.44(b)(1)(d)] 

  

As part of the GSP implementation process, the EMA GSA will explore various financing options to cover its 
operational costs and to generate funding for the ongoing EMA monitoring program and the implementation 
of Group 1 management actions and potential future Group 2 management actions and Group 3 projects. 
Based on the results of these efforts, the EMA GSA may adopt a management action to levy groundwater 
pumping fees to generate funding for the EMA GSA.  

The initial financing evaluation will be focused on program design, policy and regulatory development, CEQA 
compliance, and stakeholder outreach. The EMA GSA will identify and evaluate an effective and equitable 
fee structure for the EMA. The following potential fee structures may be considered as well as others that the 
EMA GSA may identify in the future. 

 Per Parcel Fee  

 Parcel Fee and Groundwater Extraction Based Fee  

 Parcel Tax  

 Fee on Groundwater Extraction 

 Fee on Estimated Groundwater Extraction  

Fees to be levied for groundwater pumping will likely be in addition to a tiered base fee structure that will be 
levied against all groundwater pumpers in the EMA, including de minimis pumpers. The base fees will 
provide funding for the general administration and operation of the EMA GSA. The groundwater pumping 
fees to be collected would also be used to fund the costs for GSA operations, the EMA monitoring program, 
and for the implementation of Group 1 management actions. If the implementation of Group 1 management 
actions prove insufficient to achieve basin sustainability, then the fees may also be used for funding 
potential future Group 2 management actions and Group 3 projects. It is expected that the imposition of 
fees will encourage all pumpers to use groundwater as efficiently as possible. 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) A list of projects and management actions proposed in the Plan with a description of the 
measurable objective that is expected to benefit from the project or management action. The list 
shall include projects and management actions that may be utilized to meet interim milestones, the 
exceedance of minimum thresholds, or where undesirable results have occurred or are imminent. 

(d) An Agency shall take into account the level of uncertainty associated with the basin setting when 
developing projects or management actions. 
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6.4.1 Relevant Measurable Objective(s) for the Groundwater Pumping Fee 
Program [§354.44(b)(1)]  

  

The primary benefits of the Groundwater Pumping Fee Program would be to fund to the EMA GSA for 
administration, operation, and continued monitoring of the condition of the EMA. Secondarily, the 
measurable objectives supported by implementation of the Groundwater Pumping Fee Program include: 

 Groundwater Elevation Measurable Objectives: The Groundwater Pumping Fee Program creates a 
financial incentive to reduce pumping, which may result in higher groundwater elevations. 

 Groundwater Storage Measurable Objectives: Implementation of the Groundwater Pumping Fee 
Program creates a financial incentive to reduce pumping and would help achieve the goal of reducing 
total extractions from the long-term sustainable yield. 

 Land Subsidence Measurable Objectives: The Groundwater Pumping Fee Program creates incentives for 
reducing pumping, thereby reducing the pumping stress on the local aquifer(s) and reducing the 
potential for subsidence. 

 Depletion of Interconnected Surface Water Measurable Objective: The Groundwater Pumping Fee 
Program creates incentives for reducing pumping, which would result in higher groundwater elevations in 
support of identified GDEs. 

 Degradation of Water Quality: Improvements to water quality are expected as a result of reduction of 
groundwater pumping and fertilizer use and irrigation return flows to the aquifer, thereby limiting the 
amount of nitrate and total dissolved solids (TDS) infiltrating to the aquifer. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) A list of projects and management actions proposed in the Plan with a description of the 
measurable objective that is expected to benefit from the project or management action. The list 
shall include projects and management actions that may be utilized to meet interim milestones, the 
exceedance of minimum thresholds, or where undesirable results have occurred or are imminent. 
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6.4.2 Implementation Triggers for the Groundwater Pumping Fee Program 
[§354.44(b)(1)(A)] 

  

The management action described in this section is deemed critical for the successful implementation of the 
GSP and is included in Group 1. The EMA GSA will initiate work on Group 1 management actions within 
1 year of GSP adoption. The initial phase of the Groundwater Pumping Fee program will be focused on 
program design, policy and regulatory development, CEQA compliance, and stakeholder outreach. As part of 
program development, the EMA GSA will undertake a study to evaluate an effective and equitable fee 
structure. In conjunction with the development of the Groundwater Pumping Fee Program, the EMA GSA 
will (1) ensure that any charges that the GSA plans to place on groundwater extraction are carefully 
reviewed under applicable standards and (2) identify the required regulatory/statutory processes. Levying 
groundwater pumping fees will be implemented in concert with the installation of flow meters and other 
quantification methods for groundwater users as described in Section 6.5. Meters will be required for 
groundwater users who pump more than 2 AFY. De minimis pumpers, i.e., those that pump less than 2 AFY 
for domestic purposes, will need to report groundwater pumping using an approved alternative method. Full 
implementation of the metering program is anticipated to take time; therefore, the pumping fee program will 
be based on both metering data and estimated pumping data using other methods. Once fully implemented, 
the Groundwater Pumping Fee Program will result in immediate benefit to the EMA by provided needed 
funds for EMA GSA administration and operation, along with funding to support ongoing monitoring of the 
EMA. Additionally, funds may be available for the implementation of potential future Group 2 management 
actions and Group 3 projects, if necessary. The program is expected to be ongoing throughout the GSP 
implementation period and may be modified by the EMA GSA in response to changing needs.  

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) The Plan shall include the following: 

(A) A description of the circumstances under which projects or management actions shall be 
implemented, the criteria that would trigger implementation and termination of projects or 
management, and the process by which the Agency shall determine that conditions requiring the 
implementation of particular projects or management actions have occurred. 
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6.4.3 Public Notice Process for the Groundwater Pumping Fee Program 
[§354.44(b)(1)(B)] 

 

The Groundwater Pumping Fee Program will be developed in an open and transparent process. Targeted 
outreach meetings and technical workshops, in addition to regularly scheduled EMA GSA meetings, will be 
held periodically to inform all groundwater pumpers and other stakeholders about the details of the 
proposed Groundwater Pumping Fee Program. Groundwater pumpers and interested stakeholders will have 
the opportunity at these meetings to learn about the programs as well as the opportunity to provide input 
and comments on how the pumping fee program may be implemented in the EMA. The targeted public 
outreach meetings and technical workshops may be supplemented with informational mailers to be sent to 
all identified well owners in the EMA and informational press releases will be distributed to local media. If 
deemed valuable, EMA GSA representatives may work directly with individual well owners to explain program 
requirements and help with program implementation. The Groundwater Pumping Fee Program may also be 
promoted through annual GSP reports and links to relevant information on the EMA GSA website. 

6.4.4 Overdraft Mitigation for the Groundwater Pumping Fee Program 
[§354.44(b)(2)] 

 

The Groundwater Pumping Fee Program is expected to directly result in greater focus on efficiency by 
pumpers and a related reduction of the total volume of groundwater that will be pumped, and consequently 
mitigation of the estimated storage deficit within the EMA. These reductions in pumping are expected to 
occur during periods of normal, above normal, and below normal rainfall year conditions.  

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) The Plan shall include the following: 

(B) The process by which the Agency shall provide notice to the public and other agencies that the 
implementation of projects or management actions is being considered or has been implemented, 
including a description of the actions to be taken. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(2) If overdraft conditions are identified through the analysis required by Section 354.18, the Plan 
shall describe projects or management actions, including a quantification of demand reduction or 
other methods, for the mitigation of overdraft. 
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6.4.5 Permitting and Regulatory Process for the Groundwater Pumping Fee 
Program [§354.44(b)(3)] 

  

California Water Code Sections 10730 and 10730.2 authorize the imposition and collection of fees by the 
EMA GSA. Notably, SGMA does not interfere with the ability of the GSA or other agencies to impose fees 
under other legal authorities (Water Code § 10730.8). This legislation states the following: 

A groundwater sustainability agency may impose fees, including, but not limited to, permit 
fees and fees on groundwater extraction or other regulated activity, to fund the costs of a 
groundwater sustainability program, including, but not limited to, preparation, adoption, and 
amendment of a groundwater sustainability plan, and investigations, inspections, 
compliance assistance, enforcement, and program administration, including a prudent 
reserve. A groundwater sustainability agency shall not impose a fee pursuant to this 
subdivision on a de Minimis extractor unless the agency has regulated the users pursuant to 
this part. 

6.4.6 Implementation Timeline for the Groundwater Pumping Fee Program 
[§354.44(b)(4)] 

  

The Groundwater Pumping Fee Program is critical for funding the operations of the GSA and for the 
successful implementation of this GSP. It is included as a Group 1 management action. The EMA GSA will 
initiate work on Group 1 management actions within 1 year of GSP adoption. The initial phase of the 
program will be focused on program design, policy and regulatory development, CEQA compliance, and 
stakeholder outreach. This phase is anticipated to take 12 to 18 months. Metering will be required with 
implementation of this GSP, with all non-de minimis wells in the EMA to be equipped with meters, or an EMA 
GSA-approved alternative method of extraction measurement. Full implementation of the program is 
anticipated following CEQA review, if needed. Once implemented, the program will result in immediate 
benefit to the Basin. The program is expected to be ongoing throughout the GSP implementation period with 
periodic fee structure reviews to occur as the effectiveness of the implemented management actions and 
projects are assessed.  

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(3) A summary of the permitting and regulatory process required for each project and management 
action. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(4) The status of each project and management action, including a time-table for expected initiation 
and completion, and the accrual of expected benefits. 
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6.4.7 Anticipated Benefits from the Groundwater Pumping Fee Program 
[§354.44(b)(5)] 

  

The primary purpose of the program will be to provide a source of funding for GSA operations and EMA 
future monitoring. Funding may also be used for the development and implementation of potential projects 
and management actions as needed. 

As a critical element of the GSP implementation, the Groundwater Pumping Fee Program is expected to 
mitigate a portion of the estimated storage deficit by motivating groundwater users to reduce pumping or 
pump groundwater supplies in a more sustainable fashion. In 2018, there was an estimated 7,329 acres of 
irrigated cropland in the EMA with a corresponding water demand of approximately 14,545 AFY. Assuming a 
Groundwater Pumping Fee Program would result in a 5 percent reduction in EMA-wide agricultural pumping 
on an annual basis, the resulting benefit would be approximately 725 AFY. 

The Groundwater Pumping Fee Program will help contribute to achieve the avoidance of undesirable results. 
The benefits to the Basin may vary significantly depending upon levied fees, water year, and sensitivity to 
cost factors.  

6.4.8 Legal Authority for the Groundwater Pumping Fee Program [§354.44(b)(7)] 

  

See Section 6.4.5 for more information on the permitting and regulatory process. SGMA’s enabling 
legislation included establishing California Water Code § 10730, which states that: 

A groundwater sustainability agency may impose fees, including, but not limited to, permit 
fees and fees on groundwater extraction or other regulated activity, to fund the costs of a 
groundwater sustainability program, including, but not limited to, preparation, adoption, and 
amendment of a groundwater sustainability plan, and investigations, inspections, 
compliance assistance, enforcement, and program administration, including a prudent 
reserve. A groundwater sustainability agency shall not impose a fee pursuant to this 
subdivision on a de Minimis extractor unless the agency has regulated the users pursuant to 
this part. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(5) An explanation of the benefits that are expected to be realized from the project or management 
action, and how those benefits will be evaluated. 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(7) A description of the legal authority required for each project and management action, and the 
basis for that authority within the Agency. 
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6.4.9 Cost and Funding for the Groundwater Pumping Fee Program 
[§354.44(b)(8)] 

 

The planning-level development cost for establishing the Groundwater Pumping Fee Program is estimated to 
be approximately $100,000 to $200,000 and separate from development of this GSP. 

Potential sources of funding for the Groundwater Pumping Fee Program components include state grants, 
reimbursement through groundwater extraction fees, transaction fees from extraction credit trades, and 
other mechanisms as may be identified by the EMA GSA. 

6.4.10 Drought Offset Measures for the Groundwater Pumping Fee Program 
[§354.44(b)(9)] 

  

The development and implementation of the Groundwater Pumping Fee Program in the EMA would provide a 
source of funding that the EMA GSA can use to fund future projects and/or management actions, as the 
EMA GSA deems necessary, to ensure that groundwater production is carried out within the sustainable yield 
of the EMA. More specifically, as indicated above, a Groundwater Pumping Fee Program is expected to 
incentivize more efficient water use and reduce groundwater pumping. Assuming a fee program would result 
in a 5 percent reduction in EMA-wide agricultural pumping on an annual basis, the resulting benefit would be 
approximately 725 AFY. These reductions in pumping are expected to occur during periods of normal, above 
normal, and below normal rainfall year conditions.  

As groundwater level monitoring in the EMA continues, the EMA GSA will quantify the impact that the 
implemented management actions are having on basin conditions. This data will be used to refine the EMA 
water budget. This information will assist the EMA GSA in making adaptive management decisions during 
periods of drought.  

23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(8) A description of the estimated cost for each project and management action and a description of 
how the Agency plans to meet those costs.  

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(9) A description of the management of groundwater extractions and recharge to ensure that chronic 
lowering of groundwater levels or depletion of supply during periods of drought is offset by increases 
in groundwater levels or storage during other periods. 
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6.5 Group 1 Management Action 3 – Well Registration and Well Meter 
Installation Programs [§354.44(b)(1)(d)] 

  

The EMA GSA will require that all groundwater production wells, including wells used by de minimis pumpers, 
be registered with the EMA GSA. If the wells have a meter, the meter should be calibrated on a regular 
schedule in accordance with manufacturer standards and any programs developed by the EMA GSA. Well 
registration is intended to establish an accurate count of all the active wells in the EMA. Well metering is 
intended to improve estimates of the amount of groundwater extracted from the EMA. The EMA GSA may 
also develop and implement reporting protocols applicable to de minimis pumpers to ensure their 
production is reflected in the total amount of pumping in the EMA and to address circumstances in which 
de minimum pumpers are or may be exceeding the de minimis thresholds. De minimis production is defined 
in part by SGMA and by other provisions of the California Water Code and Code of Regulations.  

The EMA GSA will require all non-de minimis groundwater pumpers to report extractions at an interval to be 
determined by the EMA GSA and use a water-measuring method satisfactory to the EMA GSA in accordance 
with Water Code § 10725.8. It is anticipated that the EMA GSA will develop and adopt guidelines and a 
regulatory framework to implement this program, which may also include a system for reporting and 
accounting for water conservation initiatives, voluntary irrigated land fallowing (temporary and permanent), 
stormwater capture projects, or other activities that individual pumpers may elect to implement. The 
information collected will be used to account for pumping that would have otherwise occurred, to provide 
additional information to be used by the EMA GSA for analyzing projected EMA conditions, updating the 
HCM, and completing annual reports and 5-year GSP assessment reports for DWR. 

The existing water supply wells that are operated by SYRWCD, Improvement District No. 1 (ID No. 1) and the 
City of Solvang are fully metered, and all groundwater extractions are reported to the SYRWCD. However, 
most other groundwater extraction by private well owners throughout the EMA has never been metered. 
Moreover, except for those who report the amounts of their groundwater pumping within the boundaries of 
the SYRWCD, most of the pumping is not reported in any fashion. Extractions from these wells, which are 
used primarily for irrigated agricultural operations, will be required to be metered and extractions reported. 
Until the metering program is fully implemented, water-measuring methods satisfactory to the GSA may be 
utilized in accordance with Water Code § 10725.8. 

Agriculture irrigators have voiced concerns regarding the costs associated with the requirement for meters. 
Although the cost associated with installing and maintaining meters is a legitimate concern, meters can 
improve the overall management of water and improve the efficiency of the groundwater supply system. The 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) A list of projects and management actions proposed in the Plan with a description of the 
measurable objective that is expected to benefit from the project or management action. The list 
shall include projects and management actions that may be utilized to meet interim milestones, the 
exceedance of minimum thresholds, or where undesirable results have occurred or are imminent. 

(d) An Agency shall take into account the level of uncertainty associated with the basin setting when 
developing projects or management actions. 
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resulting improvement of water efficiency provides a return on the investment. Research and on-the-ground 
observations have demonstrated that greater water use efficiency directly benefits pumpers by lowering 
pumping and distribution costs and reducing water use. Research at the Irrigation Technology Center at 
Texas A&M University has demonstrated that water measurement by itself can reduce crop irrigation water 
use by 10 percent. When measurement was combined with education about on-farm irrigation management, 
water use was reduced by 20 to 40 percent (TWRI, 2001). 

As a Group 1 management action, the EMA GSA plans to initiate a pilot program to determine the most 
feasible means of implementing a well metering/measurement program within 1 year of GSP adoption. The 
measurement alternatives and data processing methods to be evaluated may include the following: 

 Use of power records to correlate energy usage with volume of water pumped (to be considered until 
meters are fully installed) 

 Conventional mechanical or magnetic flow meters 

 Automated meter infrastructure (AMI) systems 

Although the EMA GSA does not have permitting authority for issuing permits for new well construction within 
the EMA (permits for new wells are required to be obtained from the Santa Barbara County Department of 
Public Health Environmental Health Services), the EMA GSA will require registration of all new wells and the 
installation of meters on those wells. The EMA GSA will work with the County as the well permitting authority 
to evaluate the applicability of CEQA for new wells, or categories thereof, in the EMA.  

6.5.1 Relevant Measurable Objective(s) for the Well Registration and Well Meter 
Installation Programs [§354.44(b)(1)]  

  

The Well Registration and Well Meter Installation Programs will be designed and implemented for the 
specific purpose of obtaining data that will allow an enhanced understanding of the total volume of water 
being extracted from the EMA, both from a spatial and temporal perspective. The information that will be 
gained through this management action will provide the basis for future refinements in the EMA HCM and 
the EMA water budget (see Sections 3.1 and 3.3, respectively). The installation of metering on non-de 
minimis wells, particularly in conjunction with a fee program, is projected to result in a reduction in the 
volume of groundwater extracted on an annual basis. These reductions would result in progress toward 
achieving or maintaining relevant measurable objectives in the EMA, including: 

 Groundwater Elevation Measurable Objectives: Well Registration and Well Meter Installation Programs 
will focus on reducing pumping through an enhanced understanding of actual water usage by the 
pumper. Less pumping will result in higher groundwater elevations. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) A list of projects and management actions proposed in the Plan with a description of the 
measurable objective that is expected to benefit from the project or management action. The list 
shall include projects and management actions that may be utilized to meet interim milestones, the 
exceedance of minimum thresholds, or where undesirable results have occurred or are imminent. 
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 Groundwater Storage Measurable Objectives: This measurable objective is based on total pumping in 
the EMA. Therefore, the implementation of Well Registration and Well Meter Installation Programs will 
focus on providing the water user with an enhanced understanding of actual water usage that will 
encourage reduced pumping and will help achieve the goal of reducing total extractions to the long-term 
sustainable yield. 

 Land Subsidence Measurable Objectives: Well Registration and Well Meter Installation Programs will 
focus on reducing pumping through an enhanced understanding of actual water usage by the pumper, 
thereby reducing the pumping stress on the local aquifer(s) and reducing the potential for subsidence. 

 Depletion of Interconnected Surface Water Measurable Objective: Well Registration and Well Meter 
Installation Programs will focus on reducing pumping through an enhanced understanding of actual 
water usage by the pumper. Less pumping will result in higher groundwater elevations, which will 
eventually benefit GDEs. 

 Degradation of Water Quality: Improvements to water quality are expected if less water is being used 
and as a result of reduction of irrigation return flows to the aquifer, thereby limiting the amount of 
primarily nitrate and TDS infiltrating to the aquifer. 

6.5.2 Implementation Triggers for the Well Registration and Well Meter 
Installation Program [§354.44(b)(1)(A)] 

  

The management action described in this section is deemed critical for the successful implementation of 
this GSP and is included in Group 1 management actions. The EMA GSA will initiate work on the Group 1 
management actions within 1 year of GSP adoption. This management action is linked to the Groundwater 
Pumping Fee Program and is a prerequisite to the possible future implementation of a Groundwater BPA 
Program (see Management Action 6 in Section 6.8). 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) The Plan shall include the following: 

(A) A description of the circumstances under which projects or management actions shall be 
implemented, the criteria that would trigger implementation and termination of projects or 
management, and the process by which the Agency shall determine that conditions requiring the 
implementation of particular projects or management actions have occurred. 
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6.5.3 Public Notice Process for the Well Registration and Well Meter Installation 
Program [§354.44(b)(1)(B)] 

 

Public outreach meetings, in addition to regularly scheduled EMA GSA meetings, will be held periodically to 
inform groundwater pumpers and other stakeholders regarding the development and implementation of the 
Well Registration and Well Metering Program. Groundwater pumpers and interested stakeholders will have 
the opportunity at these meetings to provide input and comments on how the management actions related 
to registering wells and the requirements for groundwater extraction measurement are being implemented 
in the EMA. The public outreach meetings will be supplemented with informational mailers to be sent to all 
well owners in the EMA and informational press releases will be distributed to local media. It is probable that 
EMA GSA representatives will need to contact some individual well owners to explain the program 
requirements and help some well owners achieve compliance.  

As additional information is gained through the implementation of these management actions, it will be 
conveyed to the participants in future public outreach meetings and will be used to update the EMA HCM 
and the EMA water budget (see Sections 3.1 and 3.3, respectively). These future refinements will also be 
provided through annual GSP reports and links to relevant information on the EMA GSA website.  

6.5.4 Overdraft Mitigation for the Well Registration and Well Meter Installation 
Program [§354.44(b)(2)] 

 

The management action described in this section will be designed and implemented for the specific purpose 
of obtaining data that will allow an enhanced understanding of the total volume of water being extracted 
from the EMA, both from a spatial and temporal perspective. The information that will be gained through this 
management action will help the EMA GSA better understand the factors involved in the storage deficit and 
how it can be mitigated. Reduced pumping associated with implementation of this management action will 
mitigate some of the estimated storage deficit as described in Section 3.3.  

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) The Plan shall include the following: 

(B) The process by which the Agency shall provide notice to the public and other agencies that the 
implementation of projects or management actions is being considered or has been implemented, 
including a description of the actions to be taken. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(2) If overdraft conditions are identified through the analysis required by Section 354.18, the Plan 
shall describe projects or management actions, including a quantification of demand reduction or 
other methods, for the mitigation of overdraft. 
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6.5.5 Permitting and Regulatory Process for the Well Registration and Well Meter 
Installation Program [§354.44(b)(3)] 

  

To implement this management action, the EMA GSA will develop a program that requires all non-de minimis 
extractors to report extractions and use a water-measuring method satisfactory to the GSA in accordance 
with Water Code § 10725.8. Pursuant to SGMA and other applicable authorities, additional reporting 
protocols will be developed for de minimis producers. The EMA GSA may adopt a regulation governing the 
Well Registration and Well Meter Installation Program. 

6.5.6 Implementation Timeline for the Well Registration and Well Meter 
Installation Program [§354.44(b)(4)] 

  

The management action described in this section is deemed critical for the successful implementation of 
this GSP and is included in the Group 1 management actions. The EMA GSA will initiate work on Group 1 
management actions within 1 year of GSP adoption. This management action is a prerequisite to the 
possible implementation of a future Groundwater BPA Program (see Management Action 6 in Section 6.8). 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(3) A summary of the permitting and regulatory process required for each project and management 
action. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(4) The status of each project and management action, including a time-table for expected initiation 
and completion, and the accrual of expected benefits. 
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6.5.7 Anticipated Benefits from the Well Registration and Well Meter Installation 
Program [§354.44(b)(5)] 

  

The management action described in this section will be designed and implemented for the specific purpose 
of obtaining data that will allow an enhanced understanding of the total volume of water being extracted 
from the EMA, both from a spatial and temporal perspective. The information that will be gained through this 
management action will provide the basis for future refinements in the EMA HCM and the EMA water budget 
(see Sections 3.1 and 3.3, respectively). In addition, the information acquired though the implementation of 
the management action described in this section will help guide the EMA GSA in determining the optimal 
strategy for sequencing the implementation of the future management actions and projects (described in 
Sections 6.6 through 6.10) should they be necessary. This management action is a prerequisite to the 
implementation of a Groundwater BPA Program, should it become necessary (see Management Action 6 in 
Section 6.8). 

Additionally, studies have shown that the installation of meters on wells can directly result in reduced 
groundwater pumping by 10 percent or more. For perspective, assuming the meter installation program 
achieves 5 percent reduction in pumping, the resulting benefit would be approximately 725 AFY. 

6.5.8 Legal Authority for the Well Registration and Well Meter Installation 
Program [§354.44(b)(7)] 

  

The legal authority to empower the EMA GSA to require well registration and groundwater extraction by 
pumpers in the EMA is included in SGMA. For example, Water Code § 10725.8 authorizes a GSA to require 
through its GSP that the use of every groundwater extraction facility (except those operated by de minimis 
extractors) be measured. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(5) An explanation of the benefits that are expected to be realized from the project or management 
action, and how those benefits will be evaluated. 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(7) A description of the legal authority required for each project and management action, and the 
basis for that authority within the Agency. 
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6.5.9 Cost and Funding for the Well Registration and Well Meter Installation 
Program [§354.44(b)(8)] 

 

Planning-level costs for developing and establishing the Well Registration and Well Meter Installation 
Programs are estimated to be approximately $75,000 to $150,000 and are separate from development of 
this GSP. According to SGMA § 10725.8(b), costs associated with individual measurement devices are to be 
borne by the well owner/operator, so the cost exposure to EMA GSA for implementing a Well Registration 
and Well Metering Program can be distributed among all well owners. Depending on the method of 
extraction measurement that the EMA GSA approves, the costs associated with the selected method to 
measure and record groundwater extractions within the EMA may vary widely, based on the requirements for 
equipment, infrastructure, installation, and for operations and maintenance. EMA GSA members that provide 
public water supplies (i.e., City of Solvang and ID No. 1) already fund and operate metering facilities on their 
wells; therefore, costs associated with the acquisition and installation of metering equipment will be borne 
by the owners of wells used for agricultural irrigation and other non-de minimis well owners. 

Potential sources of funding for the Well Registration and Well Meter Installation Programs components may 
include well owners, state and/or federal grants, reimbursement via groundwater extraction fees, 
transaction fees from extraction credit trades, and other mechanisms as may be identified by the EMA GSA. 

6.5.10 Drought Offset Measures for the Well Registration and Well Meter 
Installation Program [§354.44(b)(9)] 

  

The information that will be gained through the metering of all non-de minimis groundwater pumpers will 
provide the basis for future refinements in the EMA HCM and the EMA water budget (see Sections 3.1 and 
3.3, respectively). In addition, the metered groundwater extraction data would be used in the possible 
development and administration of a future groundwater (BPA) allocation and GEC marketing and trading 
programs should they be necessary. The information acquired through well metering will be critical to the 
EMA GSA in making adaptive management decisions, where lowering of groundwater levels or depletion of 
supply during periods of drought could be offset by increases in groundwater levels or storage during other 
periods.  

23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(8) A description of the estimated cost for each project and management action and a description of 
how the Agency plans to meet those costs.  

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(9) A description of the management of groundwater extractions and recharge to ensure that chronic 
lowering of groundwater levels or depletion of supply during periods of drought is offset by increases 
in groundwater levels or storage during other periods. 
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6.6 Group 1 Management Action 4 – Water Use Efficiency Programs 
[§354.44(b)(1)(d)] 

  

The EMA GSA has included the implementation of Water Use Efficiency Programs for public water agencies, 
domestic well owners, and agricultural groundwater pumpers in the Group 1 management actions. The 
Water Use Efficiency Programs are generally described as follows: 

 Urban and Domestic Water Use Efficiency Programs: Initiatives that promote increasing water use 
efficiency by achieving reductions in the amount of water used for municipal, commercial, industrial, 
landscape irrigation, rural domestic, and aesthetic purposes. These programs can include incentives, 
public education, technical support, and other efficiency-enhancing programs. 

 Agricultural Water Use Efficiency Programs: Initiatives that promote increasing water use and irrigation 
efficiency and achieving reductions in the amount of water used for agricultural irrigation. These 
programs can include incentives, public education, technical support, training, implementation of best 
management practices (BMPs), and other efficiency-enhancing programs. 

Urban, rural, and agricultural water use efficiency has been practiced in the EMA for more than two decades 
and has been effective in significantly reducing water use within the region outside of the EMA. Existing 
programs promote responsible design of landscapes and appropriate choices of appliances, irrigation 
equipment, and the other water-using devices to enhance the efficient use of water. In recent years, many 
agencies in the state have passed regulations that require efficient plumbing devices, appliances, and 
landscape designs. Retail water supply agencies in the EMA offer programs that encourage and/or require 
customers to conserve. 

The water use efficiency management actions to be developed for implementation by municipal, agricultural, 
and rural domestic pumpers will promote expansion and supplementation of the existing water use 
efficiency programs that currently exist. These programs will also be developed to be aligned with the 
requirements of water conservation mandates that have been put in place by the State of California. 
Effective urban water use efficiency measures could include the following: 

 High Water Use Outreach (High Use Reports) 

 Meter Audits to Proactively Detect Leaks (Leak Reports) 

 Rebates on Water‐Saving Fixtures (i.e., clothes/dish washers) 

 Rebates on Sustainable Landscape Conversion Programs (i.e., Cash for Grass) 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) A list of projects and management actions proposed in the Plan with a description of the 
measurable objective that is expected to benefit from the project or management action. The list 
shall include projects and management actions that may be utilized to meet interim milestones, the 
exceedance of minimum thresholds, or where undesirable results have occurred or are imminent. 

(d) An Agency shall take into account the level of uncertainty associated with the basin setting when 
developing projects or management actions. 
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 Water Awareness Outreach Events (i.e., at library/outdoor market events) 

 Enhanced Efficient Irrigation/BMPs 

 U.S. Environmental Protection Agency’s WaterSense Program Alignment (Fix‐a‐Leak Week) 

As described in Section 3.3, groundwater pumping from the EMA for agricultural irrigation represents a 
significant demand. For this reason, the EMA GSA will strongly encourage and incentivize pumpers to 
implement the most effective water use efficiency methods applicable, often referred to as BMPs. Provisions 
of the Agricultural Water Conservation Act (amending Division 6, Part 2.55 of the Water Code and passed 
into law in November 2009 regarding agricultural water conservation and management) can be used to 
inform GSA decisions and water use efficiency programs. While these new laws do not require water use 
objectives or savings thresholds, they do encourage more efficient use of water by the agricultural sector. It 
is anticipated that key stakeholders and industry leaders in the Basin will assist the EMA GSA in facilitating 
workshops and technical training programs or support the implementation of other programs designed to 
communicate the latest best water use practices for their industry. Effective BMPs could result in the 
following: 

 Enhanced efficient irrigation/BMPs. 

 Irrigation audits and delivery of technical support for optimizing water use. 

 Development of new weather stations and automated data for landowners using frost protection. 

 Encourage non-water intensive methods for frost protection. 

 Encourage use of soil amendments (i.e., compost) to improve health of soils, plant health, and reduce 
water use. 

 Encourage cover cropping and no-till/reduced tillage for increased water percolation/infiltration and less 
runoff, decreased soil moisture loss and less bare soil. 

 More optimal irrigation practices by monitoring crop water use with soil and plant monitoring devices and 
tie monitoring data to evapotranspiration estimates. 

 Encourage conversion from high water demand crops to lower water demand crops. 

 Use satellite spectral/remote sensing data to refine irrigation practices. 

 Encourage urban greening, shade trees, and grass to increase evapotranspiration rates for cooling and 
to reduce heat buildup from surfaces such as roofs, roads, and sidewalks. 

Many growers already use BMPs, but improvements can be made. A goal of promoting BMPs is to broaden 
their use to more growers in the EMA. Rural de minimis groundwater users will be encouraged to use BMPs 
as well. Promoting BMPs will include broad outreach to groundwater pumpers in the EMA to emphasize the 
importance of using BMPs and communicate their positive benefits for mitigating declining groundwater 
levels and forestalling potential mandated limitations in groundwater extraction on their properties. 

The EMA GSA will also collaborate with other entities that can offer resources and technical assistance to 
the water users in the EMA. The organizations will include, without limitation, the Cachuma Resource 
Conservation District; the U.S. Department of Agriculture, Natural Resources Conservation Service, 
Conservation Technical Assistance Program; California Water Efficiency Partnership; Santa Barbara Water 
Wise Program; and the California Polytechnic State University Irrigation Training and Research Center. 
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6.6.1 Relevant Measurable Objective(s) for the Water Use Efficiency Programs 
[§354.44(b)(1)] 

  

The measurable objectives benefiting from the implementation of Water Use Efficiency Programs include: 

 Groundwater Elevation Measurable Objectives: Water use efficiency programs will focus on reducing 
pumping through water conservation. Less pumping can likely result in higher groundwater elevations. 

 Groundwater Storage Measurable Objectives: This measurable objective is based on total pumping in 
the EMA. Therefore, the implementation of water use efficiency programs will focus on identifying BMPs 
that will reduce pumping and will help achieve the goal of reducing total extractions to the long-term 
sustainable yield. 

 Land Subsidence Measurable Objectives: Water use efficiency programs will focus on reducing pumping 
through water conservation, thereby reducing the pumping stress on the local aquifer(s) and reducing 
the potential for subsidence. 

 Depletion of Interconnected Surface Water Measurable Objective: Water use efficiency programs will 
focus on reducing pumping through water conservation. Less pumping will result in higher groundwater 
elevations in support of identified GDEs. 

 Degradation of Water Quality: Improvements to water quality are expected as a result of Water Use 
Efficiency Programs that reduce irrigation return flows to the aquifer, thereby potentially limiting the 
amount of nitrate and TDS infiltrating to the aquifer. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) A list of projects and management actions proposed in the Plan with a description of the 
measurable objective that is expected to benefit from the project or management action. The list 
shall include projects and management actions that may be utilized to meet interim milestones, the 
exceedance of minimum thresholds, or where undesirable results have occurred or are imminent. 
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6.6.2 Implementation Triggers for the Water Use Efficiency Programs 
[§354.44(b)(1)(A)] 

  

The management action described in this section is critical for the successful implementation of the GSP 
and is included in Group 1 management actions. The EMA GSA will initiate work on this Group 1 
management action within 1 year of GSP adoption. 

6.6.3 Public Notice Process for the Water Use Efficiency Programs 
[§354.44(b)(1)(B)] 

 

Targeted outreach meetings and technical and training workshops, in addition to regularly scheduled 
EMA GSA meetings, will be held periodically to inform the groundwater pumpers and other stakeholders 
regarding the development and implementation of the water use efficiency workshops. Groundwater 
pumpers and interested stakeholders will have the opportunity at these meetings to learn about water 
conservation methods, technologies, and BMPs as well as the opportunity to provide input and comments on 
how the management actions related to development, implementation and performance of the water use 
efficiency programs that are being implemented in the EMA. The targeted public outreach meetings and 
technical and training workshops will be supplemented with informational mailers to be sent to all well 
owners and water agency customers in the EMA and informational press releases will be distributed to local 
media. If deemed valuable, the EMA GSA representatives may work directly with individual well owners to 
explain program requirements and help with program implementation. The Water Use Efficiency Programs 
will also be promoted through annual GSP reports and links to relevant information on the EMA GSA website. 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) The Plan shall include the following: 

(A) A description of the circumstances under which projects or management actions shall be 
implemented, the criteria that would trigger implementation and termination of projects or 
management, and the process by which the Agency shall determine that conditions requiring the 
implementation of particular projects or management actions have occurred. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) The Plan shall include the following: 

(B) The process by which the Agency shall provide notice to the public and other agencies that the 
implementation of projects or management actions is being considered or has been implemented, 
including a description of the actions to be taken. 



PUBLIC DRAFT | Section 6. Projects and Management Actions 

GSI Water Solutions, Inc.  6-35 

6.6.4 Overdraft Mitigation for the Water Use Efficiency Programs [§354.44(b)(2)]  

 

The development and implementation of Water Use Efficiency Programs within the EMA are intended to 
directly result in a reduction of the volume of groundwater that will be pumped from the EMA. These 
reductions in pumping will occur during periods of normal, above normal, and below normal rainfall year 
conditions. Pumping reductions that occur as a result of the implementation of both urban and agricultural 
water efficiency programs will directly result in groundwater pumping demand reductions and mitigation of 
the estimated storage deficit within the EMA. 

6.6.5 Permitting and Regulatory Process for the Water Use Efficiency Programs 
[§354.44(b)(3)] 

  

No permitting or regulatory process is needed for the development and implementation of urban and 
agricultural water use efficiency programs. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(2) If overdraft conditions are identified through the analysis required by Section 354.18, the Plan 
shall describe projects or management actions, including a quantification of demand reduction or 
other methods, for the mitigation of overdraft. 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(3) A summary of the permitting and regulatory process required for each project and management 
action. 
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6.6.6 Implementation Timeline for the Water Use Efficiency Programs 
[§354.44(b)(4)]  

  

The management action described in this section is deemed critical for the successful implementation of 
this GSP and included as a Group 1 project and management action. The EMA GSA will initiate work on this 
Group 1 management action within 1 year of GSP adoption.  

6.6.7 Anticipated Benefits from the Water Use Efficiency Programs 
[§354.44(b)(5)] 

  

The benefits to the EMA from the implementation of Water Use Efficiency Programs include: 

 Water use efficiency programs will focus on reducing pumping through water conservation, which would 
likely result in higher groundwater elevations. 

 The implementation of water use efficiency programs will focus on identifying BMPs that will reduce 
pumping and help achieve the goal of reducing total extractions to support the long-term sustainable 
yield. 

 Water use efficiency programs will focus on reducing pumping through water conservation, thereby 
reducing the pumping stress on the local aquifer(s) and reducing the potential for subsidence. 

 Water use efficiency programs will focus on reducing pumping through water conservation, resulting in 
higher groundwater elevations in support of identified GDEs. 

For perspective, the implementation of water use efficiency and best management measures have been 
shown to reduce water usage by up to 20 percent or more. Assuming EMA-wide implementation of these 
programs achieves a 10 percent reduction in pumping, the resulting benefit would be approximately 
1,450 AFY.  

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(4) The status of each project and management action, including a time-table for expected initiation 
and completion, and the accrual of expected benefits. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(5) An explanation of the benefits that are expected to be realized from the project or management 
action, and how those benefits will be evaluated. 
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6.6.8 Legal Authority for the Water Use Efficiency Programs [§354.44(b)(7)] 

  

None required. 

6.6.9 Cost and Funding for the Water Use Efficiency Programs [§354.44(b)(8)] 

 

Planning-level development costs for establishing the Water Use Efficiency Programs are estimated to be 
approximately $50,000 to $125,000 and separate from development of this GSP. 

Potential sources of funding for the Water Use Efficiency Programs’ components include state grants and the 
groundwater extraction fee program to be implemented by the EMA GSA.  

6.6.10 Drought Offset Measures for the Water Use Efficiency Programs 
[§354.44(b)(9)] 

  

The development and implementation of Water Use Efficiency Programs within the EMA will directly result in 
a reduction of the volume of groundwater that will be pumped from the Basin, which will contribute to the 
mitigation of the estimated storage deficit within the Basin. These reductions in pumping will occur during 
periods of normal, above normal, and below normal rainfall year conditions. 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(7) A description of the legal authority required for each project and management action, and the 
basis for that authority within the Agency. 

23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(8) A description of the estimated cost for each project and management action and a description of 
how the Agency plans to meet those costs.  

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(9) A description of the management of groundwater extractions and recharge to ensure that chronic 
lowering of groundwater levels or depletion of supply during periods of drought is offset by increases 
in groundwater levels or storage during other periods. 
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As monitoring of the groundwater levels in the Basin occur in the future, the EMA GSA will quantify the 
beneficial impact that the water use efficiency initiatives are having on the condition of the EMA, which will 
allow for future refinements to the program in the EMA. The information acquired will be critical to the EMA 
GSA in making adaptive management decisions that may allow lowering of groundwater levels or depletion 
of supply during periods of drought to be offset by increases in groundwater levels or storage during other 
periods. 

6.7 Group 2 Management Action 5 – Groundwater Base Pumping 
Allocation (BPA) Program [§354.44(b)(1)(d)] 

  

The volume of groundwater pumped from the EMA in recent years is more than the estimated sustainable 
yield of about 12,870 AFY. This condition has led to a persistent deficit of groundwater in storage. Although 
there will be benefits to the EMA because of the other planned and potential projects and management 
actions, the EMA GSA has determined that the volume of groundwater being pumped must be stabilized to 
maintain the sustainable yield of the EMA over the next 20-year period and beyond. To achieve this goal, the 
EMA GSA may seek to develop and implement a regulatory program to equitably allocate a groundwater BPA 
volume of water to be pumped annually from the EMA. Under such a program, individual non-de minimis 
pumpers could be provided an annual groundwater BPA to further assist in stabilizing overall production, 
which then could be adjusted over time, as needed, to ensure sustainable yield within the EMA by 2042. As 
described in SGMA, any limitation on extractions by the EMA GSA “shall not be construed to be a final 
determination of rights to extract groundwater from the basin or any portion of the basin” (Water Code, 
§ 10726.4(a)(2)). 

The amount of pumping reduction, if needed in the future, is uncertain and will depend on several factors 
including climate conditions, the effectiveness and timeliness of voluntary actions by pumpers, and the 
success of other planned and potential projects and management actions described in this GSP. The water 
budget presented in Section 3.3 indicates that the current estimated annual storage deficit is approximately 
1,830 AFY. It is reasonable to expect that the Group 1 management actions may eliminate this relatively 
modest deficit. If they do not, it may be necessary to develop and implement other projects and 
management actions, which could include a Groundwater BPA Program. After GSP adoption, developing a 
Groundwater BPA Program would require various analyses and steps, including but not limited to: 

 Establishing a methodology for determining baseline pumping considering: 

 Sustainable yield of the EMA 
 Groundwater level trends 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) A list of projects and management actions proposed in the Plan with a description of the 
measurable objective that is expected to benefit from the project or management action. The list 
shall include projects and management actions that may be utilized to meet interim milestones, the 
exceedance of minimum thresholds, or where undesirable results have occurred or are imminent. 

(d) An Agency shall take into account the level of uncertainty associated with the basin setting when 
developing projects or management actions. 
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 Historical groundwater production  
 Land uses and corresponding water use requirements. 
 CEQA compliance 

 Establishing a methodology to consider, among other factors determine groundwater, water rights and 
evaluation of anticipated benefits from other relevant actions individual pumpers take. 

 An implementation timeline. 

 Approving a formal regulation to enact the program. 

As noted above, a baseline pumping allocation schedule could be implemented and adjusted over time, as 
needed, and according to relevant factors, to meet groundwater extraction targets in the EMA (consistent 
with the sustainable yield). Analyses would be updated periodically as new data are developed. It is 
anticipated that the EMA groundwater model would be used as a tool to evaluate alternative pumping 
reduction programs and schedules as part of any Groundwater BPA Program. It is also expected that CEQA 
review would be undertaken in advance of considering the formal adoption and implementation of any 
Groundwater BPA Program. 

Should the EMA GSA elect to develop a Groundwater BPA Program, the program would consist of the 
following general components: 

 Estimation of the EMA sustainable yield. 

 Determination of pumping allocation amounts (i.e., groundwater extraction credits) for groundwater 
producers, including an evaluation of de minimis production in the EMA. 

 Pumping allocation reduction recommendations over the implementation period to ensure sustainable 
yield in the EMA by 2042.  

The EMA GSA understands that municipalities and public water agency groundwater pumpers face public 
health and safety requirements and other considerations regarding the volume of water produced by these 
agencies to meet demands within their service areas. These factors would be specifically considered and 
addressed during the development of a Groundwater BPA Program. 

The EMA GSA also realizes that certain landowners may need or desire to periodically use an amount of 
groundwater in excess of their annual allocations. To this end, it would be possible for a pumping fee policy 
be developed in connection with a BPA Program to allow landowners, under special circumstances, to pump 
groundwater beyond their groundwater allocations, but at considerably higher cost. 

Through coordination with the County of Santa Barbara well permitting authority, the EMA GSA may seek to 
develop supplemental conditions to be placed on new wells and new production in the EMA. The GSA may 
also work with the County well permitting authority to evaluate the applicability of CEQA for new wells, or 
categories thereof, in the EMA.   

Given that the Basin currently has an estimated storage deficit, the EMA GSA may elect to place an 
adjustment factor in the groundwater BPA that would establish an additional limitation on the volume of 
water that can be pumped annually from any new well and new production from existing wells.  
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6.7.1 Relevant Measurable Objective(s) for the Groundwater Base Pumping 
Allocation (BPA) Program [§354.44(b)(1)]  

  

The measurable objectives benefiting from the implementation of the Groundwater BPA Program include: 

 Groundwater Elevation Measurable Objectives: A Groundwater BPA Program would focus on reducing 
pumping that is likely to result in higher groundwater elevations, provided that additional pumping in the 
aggregate is not allowed to occur. 

 Groundwater Storage Measurable Objectives: This measurable objective is based on total pumping in 
the Basin. Therefore, the implementation of a Groundwater BPA Program would focus on reducing 
pumping and maintaining support the long-term sustainable yield. 

 Land Subsidence Measurable Objectives: A Groundwater BPA Program would focus on reducing 
pumping, thereby reducing the pumping stress on the principal aquifers and reducing the potential for 
subsidence. 

 Depletion of Interconnected Surface Water Measurable Objective: A Groundwater BPA Program would 
focus on reducing pumping, which will result in higher groundwater elevations in support of identified 
GDEs. 

 Degradation of Water Quality: Improvements to water quality are expected as a result of reduction of 
pumping and related associated reduction in irrigation return flows to the aquifer, thereby limiting the 
amount of nitrate and TDS (primarily) infiltrating to the aquifer. 

6.7.2 Implementation Triggers for the Groundwater Base Pumping Allocation 
(BPA) Program [§354.44(b)(1)(A)] 

  

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) A list of projects and management actions proposed in the Plan with a description of the 
measurable objective that is expected to benefit from the project or management action. The list 
shall include projects and management actions that may be utilized to meet interim milestones, the 
exceedance of minimum thresholds, or where undesirable results have occurred or are imminent. 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) The Plan shall include the following: 

(A) A description of the circumstances under which projects or management actions shall be 
implemented, the criteria that would trigger implementation and termination of projects or 
management, and the process by which the Agency shall determine that conditions requiring the 
implementation of particular projects or management actions have occurred. 
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The management action described in this section is included in the Group 2 management actions. 
Implementation of Group 2 management actions may be considered by the EMA GSA if previously 
implemented projects and management actions are not resulting in trends towards achieving the EMA GSA 
sustainability goals. If the EMA GSA elects to implement a Groundwater BPA Program, the initial phase of the 
program will be focused on program design, policy and regulatory development, CEQA compliance, and 
stakeholder outreach. Once implemented, the program could result in immediate benefit to the EMA. The 
program could be adjusted throughout the GSP implementation period.  

6.7.3 Public Notice Process for the Groundwater Base Pumping Allocation (BPA) 
Program [§354.44(b)(1)(B)] 

 

A Groundwater BPA Program would be developed in an open and transparent process. Targeted outreach 
meetings and technical workshops, in addition to regularly scheduled EMA GSA meetings, would be held 
periodically to inform groundwater pumpers and other stakeholders about the details of a proposed 
Groundwater BPA Program. Groundwater pumpers and interested stakeholders would have the opportunity 
at these meetings to learn about potential elements of a BPA Program, as well as the opportunity to provide 
input and comments on how a program could be implemented in the EMA. The targeted public outreach 
meetings and technical workshops could be supplemented with informational mailers sent to well owners 
and stakeholders in the EMA and informational press releases distributed to local media. If deemed 
valuable, EMA GSA representatives may work directly with individual well owners to explain potential 
program requirements and help with program implementation. A Groundwater BPA Program could also be 
promoted through annual GSP reports and links to relevant information on the EMA GSA website. 

6.7.4 Overdraft Mitigation for the Groundwater Base Pumping Allocation (BPA) 
Program [§354.44(b)(2)] 

 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) The Plan shall include the following: 

(B) The process by which the Agency shall provide notice to the public and other agencies that the 
implementation of projects or management actions is being considered or has been implemented, 
including a description of the actions to be taken. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(2) If overdraft conditions are identified through the analysis required by Section 354.18, the Plan 
shall describe projects or management actions, including a quantification of demand reduction or 
other methods, for the mitigation of overdraft. 
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If needed, the development and implementation of a Groundwater BPA Program within the EMA could 
directly result in a reduction of the volume of groundwater being pumped from the EMA, provided, however, 
that new wells and new production in the EMA would need to be suspended to ensure that increased 
production in the aggregate would not negate the effects of reducing existing production. Pumping 
allocations and reduced production could occur during periods of normal, above normal, and below normal 
rainfall year conditions. Pumping reductions associated with a BPA Program could directly result in reducing 
groundwater pumping demands and mitigation of the estimated storage deficit within the Basin. 

6.7.5 Permitting and Regulatory Process for the Groundwater Base Pumping 
Allocation (BPA) Program [§354.44(b)(3)] 

  

Any permitting or other regulatory compliance requirements will be identified and pursued during the initial 
phase of the implementation of this management action. A Groundwater BPA Program would be 
accompanied by CEQA review and developed in accordance with all applicable groundwater laws and include 
protections for all groundwater rights. 

6.7.6 Implementation Timeline for the Groundwater Base Pumping Allocation 
(BPA) Program [§354.44(b)(4)] 

  

The management action described in this section is included in the Group 2 management actions. 
Implementation of Group 2 management actions may be considered by the EMA GSA if previously 
implemented projects and management actions are not resulting in trends towards achieving the EMA GSA 
sustainability goals. The initial phase of a BPA Program would be focused on program design, policy and 
regulatory development, CEQA compliance, and stakeholder outreach. This phase may take 12 to 18 months 
or more.  

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(3) A summary of the permitting and regulatory process required for each project and management 
action. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(4) The status of each project and management action, including a time-table for expected initiation 
and completion, and the accrual of expected benefits. 
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6.7.7 Anticipated Benefits of the Groundwater Base Pumping Allocation (BPA) 
Program [§354.44(b)(5)] 

  

If implemented, a Groundwater BPA Program could result in immediate benefit to the EMA, including 
supporting the avoidance of undesirable results including chronic lowering of groundwater levels, reduction 
of groundwater in storage, and potentially degraded water quality. Peripheral benefits may also include 
potential investment in alternate land uses or taking advantage of potential GEC and/or land fallowing 
management programs (see Sections 6.8 and 6.9, respectively). 

6.7.8  Legal Authority for the Groundwater Base Pumping Allocation (BPA) 
Program [§354.44(b)(7)] 

  

SGMA provides the EMA GSA with authority to “control groundwater extractions by regulating, limiting, or 
suspending extractions from individual groundwater wells or extractions from groundwater wells in the 
aggregate, . . . or otherwise establishing groundwater extraction allocations” (Water Code, § 10726.4(a)). 

6.7.9 Cost and Funding for Groundwater Base Pumping Allocation (BPA) Program 
[§354.44(b)(8)] 

 

The planning-level development cost for establishing a Groundwater BPA Program is estimated to be 
approximately $75,000 to $150,000 and is separate from development of this GSP. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(5) An explanation of the benefits that are expected to be realized from the project or management 
action, and how those benefits will be evaluated. 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(7) A description of the legal authority required for each project and management action, and the 
basis for that authority within the Agency. 

23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(8) A description of the estimated cost for each project and management action and a description of 
how the Agency plans to meet those costs.  
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Potential sources of funding for the Groundwater BPA Program components include state grants, 
groundwater extraction fees, and other mechanisms as may be identified by the EMA GSA. 

6.7.10 Drought Offset Measures for the Groundwater Base Pumping Allocation 
(BPA) Program [§354.44(b)(9)] 

  

The development and implementation of a Groundwater BPA Program within the EMA could directly result in 
a reduction of the volume of groundwater being pumped from the Basin. These reductions in pumping could 
occur during periods of normal, above normal, and below normal rainfall year conditions, depending on how 
the program is structured. Pumping reductions resulting from the implementation of a Groundwater BPA 
Program could directly result in reduced groundwater pumping demands and mitigation of the estimated 
storage deficit within the EMA. Notably, construction of new wells and new groundwater production in the 
EMA may need to be suspended as part of a Groundwater BPA Program to ensure that increased production 
in the aggregate would not negate the effects of reductions in existing production. 

As monitoring of groundwater levels in the EMA occurs in the future, the EMA GSA would quantify the effects 
of a Groundwater BPA Program on the conditions of the Basin, which would assist in future refinements in 
the EMA water budget. The information acquired would be critical to the EMA GSA in making adaptive 
management decisions that could allow lowering of groundwater levels or depletion of supply during periods 
of drought to be offset by increases in groundwater levels or storage during other periods. 

6.8 Group 2 Management Action 6 – Groundwater Extraction Credit 
(GEC) Marketing and Trading Program [§354.44(b)(1)(d)] 

  

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(9) A description of the management of groundwater extractions and recharge to ensure that chronic 
lowering of groundwater levels or depletion of supply during periods of drought is offset by increases 
in groundwater levels or storage during other periods. 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) A list of projects and management actions proposed in the Plan with a description of the 
measurable objective that is expected to benefit from the project or management action. The list 
shall include projects and management actions that may be utilized to meet interim milestones, the 
exceedance of minimum thresholds, or where undesirable results have occurred or are imminent. 

(d) An Agency shall take into account the level of uncertainty associated with the basin setting when 
developing projects or management actions. 
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As previously described, the EMA GSA may, as needed, develop and implement a Groundwater BPA Program 
that would assign pumping allocations in the EMA annually and, if necessary, impose a schedule on the 
pumping allocations over time to bring total pumping in the EMA within its sustainable yield within 20 years 
of GSP adoption. In conjunction with a Groundwater BPA Program, the EMA GSA may also pursue the 
development and implementation of a Groundwater Extraction Credit (GEC) Marketing and Trading 
Program to provide increased flexibility to groundwater producers in using their pumping allocations. 
The program could enable voluntary transfers of allocations between parties, on a temporary or permanent 
basis, through an exchange of GECs. Among other potential benefits, a GEC Marketing and Trading Program 
could assist existing groundwater users or new groundwater users in acquiring needed groundwater supplies 
from other pumpers, in the form of GECs, to support economic activities in the EMA, encourage and 
incentivize water conservation, enable temporary and permanent fallowing of agricultural lands, and 
facilitate a control of pumping allocations as needed during the 20-year GSP implementation period. 

Within the confines and rules of a GEC Marketing and Trading Program that may be developed and managed 
by the EMA GSA, participants could privately negotiate the sale of all or a portion of their GECs with willing 
purchasers. For example, upon agreement between pumpers, a proposed trade would be submitted to the 
EMA GSA for review and approval, or separate mechanisms may be established regarding trades. 
Additionally, appropriate limitations could be developed to prevent unintended consequences such as 
hoarding, out-of-basin transfers, well interference, price fixing, or overpumping in any one part of the EMA. 
The program could also include requirements for demonstrating actual water use within a specified period 
for irrigated lands that are being used as a credit. As warranted, the GEC Marketing and Trading Program 
would be reviewed as part of the GSP review process and updated as needed. 

As part of a GEC Marketing and Trading Program, the EMA GSA may consider a policy to define groundwater 
extraction carryover provisions from year to year and/or to allow multi-year pumping averages. These types 
of components could provide useful flexibility and may be useful to growers who could change cropping 
patterns or voluntarily fallow acreage. Though there is a risk that extreme drought may induce exceptionally 
high pumping in a single year, under this program, groundwater users may be able to strategize and better 
manage their assets. A groundwater extraction credit and carryover structure would be designed to provide 
groundwater pumpers with as much flexibility as possible in using their groundwater allocation from year to 
year. 

A potential approach by the EMA GSA to develop a GEC Marketing and Trading Program would likely include 
the following elements: 
 Identify stakeholders/participants and conduct interviews and meetings to receive input and identify 

concerns to be addressed in program development. 

 Evaluate existing programs in other basins and guidance from DWR. 

 Identify potential unintended consequences of the GEC Marketing and Trading Program to be 
addressed in development of governing documents. 

 Present findings of the interviews and fact-finding effort and provide recommendations to the EMA GSA. 

 Collaborate with pumpers, EMA GSA member agencies, and key stakeholders to develop core 
components of a GEC Marketing and Trading Program. 

 Draft preliminary provisions for a GEC Marketing and Trading Program (i.e., allowable frequency and 
amount of water to be traded), allowable water uses (i.e., area of origin/spatial restrictions, fees and 
penalties requirements, accounting scope, enforcement requirements, and other similar provisions) 

 Develop a governing structure for GEC trades and program administration. 

 Develop a monitoring and enforcement structure. 
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 Develop and test an accounting/register system to track groundwater BPA, pumping allowance, GEC 
trades and compliance through metering of groundwater production. 

 Determine applicability of and undertake any required CEQA review for a GEC Marketing and Trading 
Program. 

 Finalize the details of the initial GEC Marketing and Trading Program into a comprehensive GEC 
Marketing and Trading Program Policy document to be approved by the EMA GSA. 

 Adopt GEC Marketing and Trading Program implementing regulations.  

6.8.1 Relevant Measurable Objective(s) for the Groundwater Extraction Credit 
(GEC) Marketing and Trading Program [§354.44(b)(1)] 

  

A GEC Marketing and Trading Program would be intended, as necessary, to avoid undesirable results in the 
EMA by providing incentives and flexibility to Basin pumpers for water conservation, the transfer of GECs 
between users to allow voluntary fallowing and other beneficial uses, conversion of irrigated lands to dry 
land farming operations, and the reduction of water intensive land uses. A GEC Marketing and Trading 
Program would be implemented in a manner consistent with a Groundwater BPA Program to achieve the 
sustainability objectives developed for the GSP. 

The measurable objectives benefiting from the implementation of a GEC Marketing and Trading Program 
include: 

 Groundwater Elevation Measurable Objectives: A GEC Marketing and Trading Program would provide 
pumpers greater flexibility to conserve water, fallow irrigated cropland, and otherwise reduce pumping 
that could likely result in higher groundwater elevations. 

 Groundwater Storage Measurable Objectives: This measurable objective is based on total pumping in 
the EMA. Therefore, the implementation of a GEC Marketing and Trading Program would provide 
pumpers greater flexibility to conserve water, fallow irrigated cropland, and otherwise reduce pumping 
that could help achieve the goal of reducing total extractions consistent with supporting the long-term 
sustainable yield of the EMA. 

 Land Subsidence Measurable Objectives: A GEC Marketing and Trading Program would provide 
pumpers greater flexibility to conserve water, fallow irrigated cropland, and otherwise reduce pumping, 
thereby reducing the pumping stress on the principal aquifer and reducing the potential for subsidence. 

 Depletion of Interconnected Surface Water Measurable Objective: A GEC Marketing and Trading 
Program would provide pumpers greater flexibility to conserve water, fallow irrigated cropland, and 
otherwise reduce pumping that could result in higher groundwater elevations in support of identified 
GDEs. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) A list of projects and management actions proposed in the Plan with a description of the 
measurable objective that is expected to benefit from the project or management action. The list 
shall include projects and management actions that may be utilized to meet interim milestones, the 
exceedance of minimum thresholds, or where undesirable results have occurred or are imminent. 



PUBLIC DRAFT | Section 6. Projects and Management Actions 

GSI Water Solutions, Inc.  6-47 

 Degradation of Water Quality: Improvements to water quality are expected as a result of the 
combination of the BPA and GEC programs that result in reduced pumping and reduced irrigation return 
flows to the aquifer, thereby limiting the amount of nitrate and TDS infiltrating to the aquifer. 

6.8.2 Implementation Triggers for the Groundwater Extraction Credit (GEC) 
Marketing and Trading Program [§354.44(b)(1)(A)] 

  

The management action described in this section is included in the Group 2 management actions. 
Implementation of Group 2 management actions may be considered by the EMA GSA if previously 
implemented projects and management actions are not resulting in trends towards achieving the EMA GSA 
sustainability goals. The initial phase of a BPA Program would be focused on program design, policy and 
regulatory development, CEQA compliance, and stakeholder outreach. This phase may take 12 to 18 months 
or more. 

A Groundwater BPA Program (see Section 6.7), which would need to be developed in parallel with this 
program, would need to be deployed before this management action could be initiated. Once implemented, 
a GEC Marketing and Trading Program could result in immediate benefit to the EMA and stakeholders by 
providing flexibility to landowners and allowing for credits to be held by the EMA GSA for the benefit of the 
EMA. A GEC Marketing and Trading Program could be ongoing throughout the GSP implementation period in 
coordination with a Groundwater GPA Program.  

6.8.3 Public Notice Process for the Groundwater Extraction Credit (GEC) Marketing 
and Trading Program [§354.44(b)(1)(B)] 

 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) The Plan shall include the following: 

(A) A description of the circumstances under which projects or management actions shall be 
implemented, the criteria that would trigger implementation and termination of projects or 
management, and the process by which the Agency shall determine that conditions requiring the 
implementation of particular projects or management actions have occurred. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) The Plan shall include the following: 

(B) The process by which the Agency shall provide notice to the public and other agencies that the 
implementation of projects or management actions is being considered or has been implemented, 
including a description of the actions to be taken. 
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A GEC Marketing and Trading Program would be developed in an open and transparent process. Targeted 
outreach meetings and technical workshops, in addition to regularly scheduled EMA GSA meetings, could be 
held periodically to inform groundwater pumpers and other stakeholders about the details of a GEC 
Marketing and Trading Program. Groundwater pumpers and interested stakeholders would have the 
opportunity at these meetings to learn about the program, as well as the opportunity to provide input and 
comments on how a GEC Marketing and Trading Program would be implemented in the EMA. The targeted 
public outreach meetings and technical workshops could be supplemented with informational mailers to be 
sent to all well owners in the EMA and informational press releases could be distributed to local media. If 
deemed valuable, EMA GSA representatives may work directly with individual well owners to explain 
potential program requirements and help with program implementation. A Groundwater GEC Program could 
also be promoted through annual GSP reports and links to relevant information on the EMA GSA website. 

6.8.4 Overdraft Mitigation for the Groundwater Extraction Credit (GEC) Marketing 
and Trading Program [§354.44(b)(2)]  

 

The development and implementation of a GEC Marketing and Trading Program, in conjunction with the 
implementation of a Groundwater BPA Program within the EMA, could directly result in a reduction of the 
volume of groundwater being pumped from the Basin, provided, however, that new wells and new 
groundwater production in the EMA would need to be controlled to ensure that increased production in the 
aggregate would not negate the effects of reducing baseline production through an allocation, marketing, 
and trading framework. These reductions in pumping could occur during periods of normal, above normal, 
and below normal rainfall year conditions. Pumping reductions could help mitigate the estimated storage 
deficit within the Basin. 

6.8.5 Permitting and Regulatory Process for the Groundwater Extraction Credit 
(GEC) Marketing and Trading Program [§354.44(b)(3)] 

  

No specific permit or regulatory compliance process would be required for the EMA GSA to develop and 
adopt a GEC Marketing and Trading Program, although, as noted above, CEQA compliance may be required 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(2) If overdraft conditions are identified through the analysis required by Section 354.18, the Plan 
shall describe projects or management actions, including a quantification of demand reduction or 
other methods, for the mitigation of overdraft. 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(3) A summary of the permitting and regulatory process required for each project and management 
action. 
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in connection with the overall program or individual trades. The program would be developed and 
implemented in accordance with all applicable groundwater laws and respect all groundwater rights. 

6.8.6 Implementation Timeline for the Groundwater Extraction Credit (GEC) 
Marketing and Trading Program [§354.44(b)(4)] 

  

The management action described in this section is included in the Group 2 management actions. 
Implementation of Group 2 management actions may be considered by the EMA GSA if previously 
implemented projects and management actions are not resulting in trends towards achieving the EMA GSA 
sustainability goals. The initial phase of work would be to conduct the appropriate stakeholder outreach, 
draft the policy development, solicit public comment, undertake legal review, develop an accounting system, 
and finalize an initial GEC policy. This phase would be anticipated to take 12 to 18 months or more. As noted 
above, a Groundwater BPA Program (see Section 6.7) would need to be developed and established prior to a 
GEC Program, and, as further described below, a Voluntary Agricultural Crop Fallowing Program (see Sections 
6.9) could be developed as a complement to the GEC Program. The timetable for implementation of a GEC 
Marketing and Trading Program would depend on the schedule to complete any required CEQA review. Once 
implemented, a program could result in immediate benefit to the Basin and could be ongoing throughout the 
GSP implementation period. 

6.8.7 Anticipated Benefits of the Groundwater Extraction Credit (GEC) Marketing 
and Trading Program [§354.44(b)(5)] 

  

If implemented, a GEC Marketing and Trading Program could result in immediate benefit to the EMA, 
including supporting the avoidance of undesirable results including chronic lowering of groundwater levels, 
reduction of groundwater in storage, and potentially degraded water quality. Such a program could be 
designed to provide an economic incentive for conserving water, voluntary fallowing of irrigated agricultural 
croplands, and promote beneficial uses of water and land uses by providing for the potential to monetize 
voluntary water conservation or the elimination of water intensive uses. For example, a GEC Program could 
encourage the restoration of irrigated lands for use as open or recreational space, which also could serve to 
reduce pumping in certain areas or shift pumping from areas with declining groundwater levels. The 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(4) The status of each project and management action, including a time-table for expected initiation 
and completion, and the accrual of expected benefits. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(5) An explanation of the benefits that are expected to be realized from the project or management 
action, and how those benefits will be evaluated. 
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implementation of a GEC Marketing and Trading Program could be designed to result in more efficient use of 
water and greater resiliency to long-term climate variability. 

6.8.8  Legal Authority for the Groundwater Extraction Credit (GEC) Marketing and 
Trading Program [§354.44(b)(7)] 

  

It is the established policy of the State of California “to facilitate the voluntary transfer of water and water 
rights where consistent with the public welfare” (Water Code, § 109(a)). Additionally, “the Legislature hereby 
finds and declares that voluntary water transfers between water users can result in a more efficient use of 
water, benefitting both the buyer and the seller” (Water Code, § 475). 

Under SGMA, the EMA GSA can “authorize temporary and permanent transfers of groundwater extraction 
allocations within the agency’s boundaries, if the total quantity of groundwater extracted in any water year is 
consistent with the provisions of the groundwater sustainability plan” (Water Code, § 10726.4(a)(3)). 

6.8.9 Cost and Funding for the Groundwater Extraction Credit (GEC) Marketing and 
Trading Program [§354.44(b)(8)] 

 

The planning-level cost to develop and establish a GEC Marketing and Trading Program is estimated to be 
approximately $150,000 to $200,000; the cost of a program would be separate from the development of 
this GSP. 

Potential sources of funding for a GEC Marketing and Trading Program include state grants, groundwater 
extraction fees, transaction fees from extraction credit trades, and other mechanisms as may be identified 
by the EMA GSA. 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(7) A description of the legal authority required for each project and management action, and the 
basis for that authority within the Agency. 

23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(8) A description of the estimated cost for each project and management action and a description of 
how the Agency plans to meet those costs.  
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6.8.10 Drought Offset Measures for the Groundwater Extraction Credit (GEC) 
Marketing and Trading Program [§354.44(b)(9)] 

  

The development and implementation of a GEC Marketing and Trading Program, in conjunction with the 
implementation of a Groundwater BPA Program within the EMA, could directly result in a reduction of the 
volume of groundwater being pumped from the Basin because an allocation and market-based framework 
would be designed to reduce overall water production and increase efficient water use. These reductions in 
pumping could occur during periods of normal, above normal, and below normal rainfall year conditions and 
thereby mitigate the estimated storage deficit within the EMA. 

As monitoring of the groundwater levels in the EMA occurs in the future, the EMA GSA would quantify the 
beneficial effects of any Groundwater BPA and GEC Marketing and Trading Programs that are developed and 
implemented, which would promote achievement of EMA sustainability objectives. The information acquired 
could be utilized in making adaptive management decisions that may allow lowering of groundwater levels or 
depletion of supply during periods of drought to be offset by increases in groundwater levels or storage 
during other periods. 

6.9 Group 2 Management Action 7 – Voluntary Agricultural Crop 
Fallowing and Crop Conversion Programs [§354.44(b)(1)(d)] 

  

In 2018, there were approximately 7,329 acres of active irrigated agriculture within the EMA, which were 
being irrigated with approximately 14,545 AF of water on an annual basis. Voluntary land fallowing and 
conversion to lower water use crops have been used historically in other locations as both a temporary and 
permanent solution to water shortages. The EMA GSA has identified voluntary agricultural crop fallowing and 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(9) A description of the management of groundwater extractions and recharge to ensure that chronic 
lowering of groundwater levels or depletion of supply during periods of drought is offset by increases 
in groundwater levels or storage during other periods. 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) A list of projects and management actions proposed in the Plan with a description of the 
measurable objective that is expected to benefit from the project or management action. The list 
shall include projects and management actions that may be utilized to meet interim milestones, the 
exceedance of minimum thresholds, or where undesirable results have occurred or are imminent. 

(d) An Agency shall take into account the level of uncertainty associated with the basin setting when 
developing projects or management actions. 
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crop conversion as a potential management action that may be considered if Group 1 management actions 
are not proving effect in achieving sustainability in the EMA within 20 years of GSP adoption. As deemed 
necessary during the GSP implementation period, the EMA GSA may develop programs that would permit 
voluntary fallowing and land use conversions on a temporary or permanent basis as a means of reducing 
total water production in the EMA. As with the Groundwater BPA and GEC Marketing and Trading Programs 
discussed above, an important consideration in developing a voluntary fallowing and crop conversion 
program would be to include protections of water rights for producers who choose to fallow or carry out their 
land use conversions. 

Factors that may be considered during the development of a fallowing and land conversion program could 
include, without limitation, the current extent of agriculture land and water use, the intended land and water 
use after fallowing or conversion, and the potential environmental impacts associated with fallowing / 
conversion, such as airborne emissions through wind-blown dust, the introduction or spreading of invasive 
plant species, and changes to the landscape that could adversely affect visual quality. The land uses 
proximal to proposed fallowing / conversion projects would also be considered as part of this management 
action. For example, differing levels of site stabilization or restoration may be needed or required based on 
the land use intended post-fallowing. Temporary stabilization may be less expensive and may be appropriate 
for properties to be developed for other uses in the near term. A passive restoration approach may be 
applied for permanent fallowing if the goal is for the property to eventually return to native habitat, and 
active restoration may be applied for relatively near-term restoration to native habitat with the goal of 
providing open space, parks, or public trails. 

An initial program phase would be to evaluate key issues associated with program development, such as: 

 Guidelines for maintaining water rights associated with land that is temporarily fallowed or converted to 
a lower water use crop. 

 Development of a framework for incentivizing landowners to voluntarily fallow. 

 Development and implementation of an incentive framework for conversion from irrigated agriculture to 
dry land farming. 

 Evaluation of future land use alternatives.  

 Ensuring avoidance of unintended consequences from unmanaged fallowed land. 

 Identification of land restoration goals. 

 Identifying land management, inspection, and enforcement procedures. 

 Development of a regulatory document that includes rules for characterizing and tracking fallowed 
ground. 

 Consideration of programmatic and/or project-based CEQA review. 

As part of this management action, the EMA GSA would develop an EMA-wide accounting system that tracks 
landowners who decide to voluntarily fallow or convert their land and reduce groundwater pumping or 
otherwise refrain from using groundwater. If given the opportunity to create a “placeholder” for their ability to 
pump under regulations adopted by the EMA GSA, some property owners currently irrigating crops (or that 
might want to irrigate in the future) may choose to forego the expense of farming and extracting water if 
those rights can be accounted for and protected. A Voluntary Agricultural Crop Fallowing Program could be 
developed in parallel with Groundwater BPA and GEC Marketing and Trading Programs described in Sections 
6.7 and 6.8. 

The implementation of a voluntary fallowing and crop conversion program within the EMA may benefit from 
the provisions of Assembly Bill (AB) 252, which was introduced in January 2021. If passed, AB 252 would 
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create the Multi-Benefit Land Repurposing Incentive Program, which is intended to help alleviate the impacts 
of SGMA on farmers and ensure that farmland taken out of production due to SGMA is reused to provide 
conservation, recreation, or other benefits to local communities. Specifically, this bill would create a pilot 
program to support repurposing formerly irrigated agricultural land for groundwater recharge, biodiversity 
conservation, pollinator habitat, cattle grazing, and other beneficial and less water-intensive uses. A primary 
goal of the Multi-Benefit Land Repurposing Program is to help make the critical transition to sustainable 
groundwater management. The program proposed in this bill also can reduce potential negative impacts of 
taking land out of production, such as spreading invasive weeds and greater dust emissions, and instead 
bring substantial benefits to rural communities and wildlife habitat. 

6.9.1 Relevant Measurable Objective(s) for the Voluntary Agricultural Crop 
Fallowing and Crop Conversion Programs [§354.44(b)(1)] 

  

The measurable objectives benefiting from the implementation of a Voluntary Agricultural Crop Fallowing 
Program include: 

 Groundwater Elevation Measurable Objectives: A voluntary fallowing and crop conversion program would 
focus on reducing pumping, which could result in higher groundwater elevations. 

 Groundwater Storage Measurable Objectives: This measurable objective is based on total pumping in 
the EMA. Therefore, the implementation of a voluntary fallowing and crop conversion program would 
focus on reducing pumping and help achieve the goal of reducing total extractions consistent with the 
long-term sustainable yield. 

 Land Subsidence Measurable Objectives: A voluntary fallowing and crop conversion program would 
focus on reducing pumping, thereby reducing the pumping stress on the principal aquifers and reducing 
the potential for subsidence. 

 Depletion of Interconnected Surface Water Measurable Objective: A voluntary fallowing and crop 
conversion program would focus on reducing pumping which could result in higher groundwater 
elevations in support of identified GDEs. 

 Degradation of Water Quality: Improvements to water quality are expected as a result of reduction of 
groundwater pumping and associated irrigation return flows to the aquifer, thereby limiting the amount 
of nitrate and TDS infiltrating to the aquifer. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) A list of projects and management actions proposed in the Plan with a description of the 
measurable objective that is expected to benefit from the project or management action. The list 
shall include projects and management actions that may be utilized to meet interim milestones, the 
exceedance of minimum thresholds, or where undesirable results have occurred or are imminent. 
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6.9.2 Implementation Triggers for the Voluntary Agricultural Crop Fallowing and 
Crop Conversion Programs [§354.44(b)(1)(A)] 

  

The management action described in this section is included in the Group 2 management actions. 
Implementation of Group 2 management actions may be considered by the EMA GSA if previously 
implemented projects and management actions are not resulting in trends towards achieving the EMA GSA 
sustainability goals. The initial phase of a Voluntary Agricultural Crop Fallowing and Crop Conversion Program 
would be focused on program design, policy development, CEQA compliance, and stakeholder outreach. This 
phase is anticipated to take 6 to 9 months or more, and (as noted above) would need to follow the 
development and establishment of a Groundwater BPA Program. Once implemented, a voluntary fallowing 
and crop conversion program could result in immediate reductions in groundwater pumping, which may 
increase with the addition of fallowed lands and fluctuate depending on the nature and timing of converted 
land use. As noted above, new wells and new production in the EMA would need to be controlled to ensure 
that increased production in the aggregate would not negate the effects of reducing baseline production 
through an allocation, marketing, and/or fallowing and crop conversion framework. 

6.9.3 Public Notice Process for the Voluntary Agricultural Crop Fallowing and Crop 
Conversion Programs [§354.44(b)(1)(B)] 

 

Targeted outreach meetings and technical and training workshops, in addition to regularly scheduled 
EMA GSA meetings, could be held periodically to inform groundwater pumpers and other stakeholders about 
the details of a voluntary fallowing and crop conversion program. Groundwater pumpers and interested 
stakeholders would have the opportunity at these meetings to learn about the proposed components of a 
fallowing and crop conversion program as well as the opportunity to provide input and comments on how the 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) The Plan shall include the following: 

(A) A description of the circumstances under which projects or management actions shall be 
implemented, the criteria that would trigger implementation and termination of projects or 
management, and the process by which the Agency shall determine that conditions requiring the 
implementation of particular projects or management actions have occurred. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) The Plan shall include the following: 

(B) The process by which the Agency shall provide notice to the public and other agencies that the 
implementation of projects or management actions is being considered or has been implemented, 
including a description of the actions to be taken. 
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fallowing and crop conversion initiatives could be implemented in the EMA. The targeted public outreach 
meetings and technical and training workshops could be supplemented with informational mailers to be sent 
to all well owners in the EMA and informational press releases could be distributed to local media. If deemed 
valuable, EMA GSA representatives may work directly with individual well owners to explain program 
requirements and help with program implementation. A Voluntary Agricultural Crop Fallowing and Crop 
Conversion Program could also be promoted through annual GSP reports and links to relevant information 
on the EMA GSA website. 

6.9.4 Overdraft Mitigation for the Voluntary Agricultural Crop Fallowing and Crop 
Conversion Programs [§354.44(b)(2)] 

 

The development and implementation of a voluntary fallowing and crop conversion program within the EMA 
could directly result in a reduction of the volume of groundwater being pumped from the Basin. These 
reductions in pumping could occur during periods of normal, above normal, and below normal rainfall year 
conditions and thereby mitigate the estimated storage deficit within the EMA. 

6.9.5 Permitting and Regulatory Process for the Voluntary Agricultural Crop 
Fallowing and Crop Conversion Programs [§354.44(b)(3)] 

  

Establishment of a voluntary land fallowing and crop conversion program is expressly authorized under 
SGMA (Water Code, § 10726.2(c)). The fallowing and crop conversion program, including program 
standards, would be developed and undergo CEQA review, as necessary.  

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(2) If overdraft conditions are identified through the analysis required by Section 354.18, the Plan 
shall describe projects or management actions, including a quantification of demand reduction or 
other methods, for the mitigation of overdraft. 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(3) A summary of the permitting and regulatory process required for each project and management 
action. 
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6.9.6 Implementation Timeline for the Voluntary Agricultural Crop Fallowing and 
Crop Conversion Programs [§354.44(b)(4)] 

  

The management action described in this section is included in the Group 2 management actions. 
Implementation of Group 2 management actions may be considered by the EMA GSA if previously 
implemented projects and management actions are not resulting in trends towards achieving the EMA GSA 
sustainability goals. The initial phase of a voluntary fallowing and crop conversion program would be focused 
on program design, policy development, CEQA compliance, and stakeholder outreach. This phase would be 
anticipated to take 6 to 12 months or more, and (as noted above) would need to follow the development and 
establishment of a Groundwater BPA Program. Once implemented, the program could result in immediate 
groundwater savings, which may continue to increase with the addition of fallowed lands and fluctuate 
depending on the nature and timing of converted land use.  

6.9.7 Anticipated Benefits for the Voluntary Agricultural Crop Fallowing and Crop 
Conversion Programs [§354.44(b)(5)] 

  

In addition to the benefits from reduced pumping, the program may allow for a level of land use and 
community planning for converted properties not otherwise available. Depending on the nature of land uses 
implemented, the program could result in increased recreational space or potential economic benefits from 
conversion of land use types. For example, the conversion of previously fallowed land to Managed Aquifer 
Recharge (MAR) projects discussed in Section 6.10 may be investigated. 

For perspective, in 2018, there was an estimated 7,329 acres of irrigated cropland in the EMA with a 
corresponding water demand of approximately 14,545 AFY. A voluntary fallowing and conversion program 
involving 10 percent of the irrigated cropland could result in a benefit of approximately 1,450 AFY. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(4) The status of each project and management action, including a time-table for expected initiation 
and completion, and the accrual of expected benefits. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(5) An explanation of the benefits that are expected to be realized from the project or management 
action, and how those benefits will be evaluated. 
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6.9.8 Legal Authority for the Voluntary Agricultural Crop Fallowing and Crop 
Conversion Programs [§354.44(b)(7)] 

  

Establishment of a voluntary land fallowing and crop conversion program is expressly authorized under 
SGMA (Water Code, § 10726.2(c)). 

6.9.9 Cost and Funding for the Voluntary Agricultural Crop Fallowing and Crop 
Conversion Programs [§354.44(b)(8)] 

 

The planning-level cost for developing and establishing a Voluntary Agricultural Crop Fallowing and Crop 
Conversion Program is estimated to be approximately $75,000 to $150,000 and is separate from 
development of this GSP. 

Potential sources of funding for a Voluntary Fallowing Program include state grants, groundwater extraction 
fees, transaction fees from extraction credit trades, and other mechanisms as may be identified by the EMA 
GSA. 

6.9.10 Drought Offset Measures for the Voluntary Agricultural Crop Fallowing and 
Crop Conversion Programs [§354.44(b)(9)] 

  

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(7) A description of the legal authority required for each project and management action, and the 
basis for that authority within the Agency. 

23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(8) A description of the estimated cost for each project and management action and a description of 
how the Agency plans to meet those costs.  

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(9) A description of the management of groundwater extractions and recharge to ensure that chronic 
lowering of groundwater levels or depletion of supply during periods of drought is offset by increases 
in groundwater levels or storage during other periods. 
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The development and implementation of a Voluntary Agricultural Crop Fallowing and Crop Conversion 
Program within the EMA could directly result in a reduction of the volume of groundwater that would be 
pumped from the Basin. These reductions in pumping could occur during periods of normal, above normal, 
and below normal rainfall year conditions and thereby mitigate the estimated storage deficit within the EMA. 

As monitoring of the groundwater levels in the EMA occurs in the future, the EMA GSA would quantify the 
beneficial effects of a voluntary fallowing and crop conversion program, which may allow for future 
refinements in the EMA water budget. The information acquired could be used by the EMA GSA in making 
adaptive management decisions that may allow lowering of groundwater levels or depletion of supply during 
periods of drought to be offset by increases in groundwater levels or storage during other periods. 

6.10 Group 3 Projects [§354.44(b)(1)(d)] 

  

The EMA GSA does not currently plan to initiate the construction of any Group 3 project infrastructure for the 
specific goal of achieving basin sustainability until evidence exists that such a project may prove effective 
and economically feasible. Although the EMA GSA has no near-term plans to initiate construction of any 
specific projects for the purposes of achieving basin sustainability, the EMA GSA and/or other local agencies 
may be interested in proceeding with the study, planning, preliminary design/engineering, and permitting 
phases for several projects that were identified by the EMA GSA for potential future consideration. A 
description of the projects that the EMA GSA identified for future consideration and associated summary 
information are presented in the Sections 6.10.1 through 6.10.10. 

The projects that the EMA GSA identified for future consideration include the following: 

 Distributed Stormwater Managed Aquifer Recharge (DSW-MAR) Basins (In-Channel and Off-Stream 
Basins) 

 City of Solvang / Santa Ynez Community Services District WWTF Recycled Water & Reuse In Lieu of 
Groundwater Pumping or Indirect Potable Reuse  

 Los Olivos Community Service District WWTF Recycled Water & Reuse In Lieu of Groundwater Pumping 
or Indirect Potable Reuse  

 Santa Ynez Band of Chumash Indians WWTF Recycled Water & Reuse In Lieu of Groundwater Pumping 
or Indirect Potable Reuse 

 GSA to become Funding Partner to Santa Barbara County Precipitation Enhancement Program 

 Conjunctive Use - MAR Projects Using Imported (SWP and SYR) Water 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) A list of projects and management actions proposed in the Plan with a description of the 
measurable objective that is expected to benefit from the project or management action. The list 
shall include projects and management actions that may be utilized to meet interim milestones, the 
exceedance of minimum thresholds, or where undesirable results have occurred or are imminent. 

(d) An Agency shall take into account the level of uncertainty associated with the basin setting when 
developing projects or management actions. 
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 In Lieu Recharge Projects to Deliver Unused and Surplus Imported Water to Offset Groundwater 
Extractions 

 Aquifer Storage and Recovery Projects 

A brief description of the projects that have been identified by the EMA GSA for possible implementation in 
the future is presented below. 

Distributed Stormwater Managed Aquifer Recharge (DSW-MAR) Basins (In-Channel and Off-
Stream Basins) 

DSW-MAR is a landscape management strategy that could help to reduce the storage deficit and maintain 
long-term water supply reliability. DSW-MAR targets relatively small drainage areas (generally 100 to 1,000 
acres) from which stormwater runoff can be collected to infiltrate 100 to 300 AF of water per year, per 
individual basin. Infiltration can be accomplished in surface basins, typically having an area of 1 to 5 acres, 
or potentially through flooding of agricultural fields or flood plains, use of drywells, or other strategies. 
Smaller projects might provide additional benefit, but unit costs are likely to be somewhat greater. Larger 
projects may require more infrastructure and/or maintenance costs. 

The initial phase of this project may include the completion of a study to identify the optimal number and 
location of a series of DSW-MAR facilities, based on hydrogeologic and watershed conditions. The subject 
study may include an evaluation of the potential benefits to the EMA, from an expansion of the precipitation 
enhancement program described below. 

City of Solvang WWTF Recycled Water & Reuse In Lieu of Groundwater Pumping or Indirect 
Potable Reuse  

The City of Solvang (City) currently operates a Sequencing Batch Reactor type WWTP with a design capacity 
of 1.5 million gallons per day (MGD) which is operated under a Waste Discharge Permit issued by the Central 
Coast Regional Water Quality Control Board (RWQCB). In 2021, the average daily flow was approximately 0.8 
MGD. The WWTP currently receives and treats wastewater from the City and the Santa Ynez Community 
Services District (SYCSD), which serves the town of Santa Ynez. The SYCSD utilizes 0.30 MGD capacity in the 
Solvang WWTP. The WWTP provides full secondary treatment of the wastewater received. The WWTP 
discharges treated wastewater to percolation ponds located adjacent to the Plant. The WWTP, including 
percolation ponds, is located near the southwestern limits but outside of the EMA. Treated effluent 
percolates into the ground and ultimately discharges to the Santa Ynez River. 

The City has plans to upgrade the WWTP, with initial phases to include a new aeration system and the 
addition of clarifiers, offices, and laboratory facilities. Subsequent phases may provide for adding treatment 
processes that could allow the City to produce recycled water that meets Title 22 requirements and the 
construction of a recycled water distribution (“purple pipe”) system. The future supply of recycled water may 
be used by agricultural and/or commercial water users in lieu of pumping groundwater or introduced into the 
basin aquifers for indirect potable water reuse. A potentially long pipeline would have to be constructed at 
considerable cost to serve users and uses located within or outside of the City limits in the EMA. 

Los Olivos Community Service District WWTF Recycled Water & Reuse In Lieu of Groundwater 
Pumping or Indirect Potable Reuse  

The unincorporated community of Los Olivos has a population of approximately 1,150 residents, along with 
several commercial businesses, which currently use onsite wastewater treatment systems (OWTS) 
exclusively for the disposal of wastewater. In 2016, the estimated average daily flow (ADF) from the 
collective OWTS’s was estimated to be 0.107 MGD at 20-year build-out conditions (i.e., 2036) (AECOM, 
2016). The Los Olivos Community Service District (LOCSD) was formed by voters in 2018 to provide a 
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funding mechanism for the development, building, and operation of facilities necessary to collect and treat 
wastewater. The Los Olivos Wastewater Reclamation Program Project was undertaken by the LOCSD to 
define a strategy to provide economically viable wastewater treatment and reclamation solutions that meet 
public health needs and the regulatory requirements of the RWQCB. A primary component of this project 
includes the proposed construction of a phased collection and treatment system that will include the 
construction of a membrane bioreactor treatment facility to serve the central business core and immediate 
surrounding residential areas. The membrane bioreactor treatment facility will be sited to accommodate 
modular expansion, should further study warrant a facility expansion. The system will be designed for 
potential future expansion and to provide treatment that improves wastewater quality before it is reused, 
recycled, or discharged. Reclaimed wastewater is proposed to be treated to levels compliant with California 
Code of Regulations, Title 22 discharge requirements to allow for the following: 

 Beneficial reuse through underground infiltration 

 Groundwater recharge 

 Strategic flushing of existing nitrate/contaminates 

 Local irrigation as site conditions allow 

The future supply of recycled water may be used by agricultural and/or other water users in lieu of pumping 
groundwater or introduced into basin aquifers for indirect potable water reuse. 

Santa Ynez Band of Chumash Indians WWTF Recycled Water & Reuse In Lieu of Groundwater 
Pumping or Indirect Potable Reuse 
The Santa Ynez Band of Chumash Indians own and operate a WWTF that serves approximately 6,450 people 
(including hotel guests) on the Santa Ynez Reservation, Casino & Hotel Complex, Administration Buildings 
and Health Clinic, which serves about 350 residents, 100 employees, and 6,000 patrons per day. The 
existing plant utilizes membrane bioreactor treatment to provide a treatment capacity of 0.32 MGD, and 
produces effluent that meets California Code of Regulations, Title 22 recycled water use standards. The 
average discharge flow rate is approximately 0.12 MGD. Wastewater collected through the sewer system 
gravity flows to the WWTP. Operation and maintenance of the facility and collection system is conducted by 
the SYCSD. 

The facility is permitted to discharge into Zanja de Cota Creek, a tributary of the Santa Ynez River. 
Approximately 1.3 miles downstream of the outfall, the creek flows off the Reservation and into California 
state waters. Tertiary treated effluent that is not discharged is stored on-site before being reused on-site for 
toilet flushing, on-site irrigation, off-site irrigation, or in the cooling system at the casino. The facility has 
obtained a Waste Discharge Restrictions Requirements permit from the Central Coast RWQCB to send 
recycled wastewater off-site outside of Tribal boundaries (i.e., land Tribally owned but not held in trust). 
Water is reused primarily during periods of drought. Some potential may exist for utilizing the recycled water 
from this facility by agricultural and/or other water users in lieu of pumping groundwater or introduced into 
the Basin aquifers for indirect potable water reuse.  

GSA to Become Funding Partner to Santa Barbara County Precipitation Enhancement Program 

The project would be an provide financial assistance to the Santa Barbara County Water Agency for the 
continued operation and potential expansion of the existing precipitation enhancement program that has 
been operated by Santa Barbara County Water Agency since 1981. This program has been historically 
operated by the County in the vicinity of upper elevation tributaries entering Cachuma Reservoir (Lake 
Cachuma). The precipitation enhancement project involves implementation of a cloud seeding program to 
augment natural precipitation to increase surface water runoff and aquifer recharge in the Basin. This 
process includes introduction of silver iodide into clouds to increase nucleation (i.e., the process by which 
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water in clouds freezes to then precipitate out). The precipitation enhancement program would potentially 
expand the use of both ground-based seeding and aerial seeding to improve the probability of increased 
rainfall. Ground-based seeding would be conducted using remote-controlled flare systems, set up along key 
mountain ridges and would be automated. Aerial seeding would use small aircraft carrying flare racks along 
its wings to release silver iodide into clouds while flying through and above them. This program has lost 
participation from some of its historical funding partners and this project would allow the GSA to support the 
continued operation of this program. 

Conjunctive Use - MAR Projects Using Supplemental (SWP and SYR) Water 

Direct recharge of aquifers can be done by introducing supplemental water supplies, including water from 
the SWP and/or the SYR system, through recharge basins or injection wells. Intentional, direct recharge is 
commonly referred to as Managed Aquifer Recharge (MAR). Recharge basins are large artificial ponds that 
are filled with water that seeps from the basin into the groundwater system. Recharge efficiencies can range 
greatly, and the recharge efficiency of a recharge basin is contingent on the size, geometry and location of 
the basin along with the properties of the underlying soil, losses to evaporation, and potential seepage into 
streams or shallow sediments before it can recharge the deeper aquifers. Recharge efficiencies are difficult 
to measure without sophisticated subsurface monitoring. 

Recharge through recharge basins using supplemental water supplies can occur year-round to the extent 
that access to imported water is available; although efficiency might be lower during the rainy seasons if 
underlying soils are already saturated. Recharge basins have the advantage of generally being less 
expensive to build and operate than in lieu distribution systems or injection systems. 

Injection wells are used to inject available water supplies directly into the groundwater basin when source 
water is available and then recovering the water during times of water scarcity. Injection can occur year-
round, including during the rainy season. Injection wells are typically more efficient at raising groundwater 
elevations than recharge basins because they target specific aquifers; although a well’s recharge ability is 
affected by the surrounding aquifer properties. The injected water typically flows through the aquifer from 
the injection location to locations with lower groundwater elevations. The rate of travel depends on the 
hydraulic conductivity of the aquifer. Although they have a very high efficiency, injection wells are generally 
more expensive to operate than recharge basins. Additionally, injection wells require higher quality water 
than recharge basins. 

The availability and reliability of supplemental supplies from the SWP and SYR are limiting factors. For 
example, the latest estimates of anticipated SWP water availability under future conditions are included in 
the DWR 2019 SWP Delivery Capability Report (DCR) (DWR, 2019). The 2019 DCR anticipates 
approximately 59 percent of Table A, and other contract amounts, will be available on average to the SWP 
Contractors under anticipated future conditions. These estimates are based on outputs from the CalSim-2 
Operations Model (DWR, 2019). However, the availability of these SWP water supplies will be variable year 
by year based on hydrologic conditions. The historical delivery of annual allocations from the SWP ranges 
from 5 to 100 percent of the contracted amount. Given the variable availability of SWP water supplies, and 
current uses to which SWP supplies are already dedicated in the area, a MAR project to would likely need to 
be designed to operate sporadically, with recharge occurring during wet years to balance out lower, or non-
existent delivery amounts, during dry years. 

In Lieu Recharge Projects to Deliver Unused and Surplus Supplemental Water to Offset 
Groundwater Extractions 

Direct delivery of surplus SWP and/or SYR system supplies, to the extent they are physically and legally 
available, could be done in lieu of groundwater pumping. This option could offset the use of groundwater, 
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allowing the groundwater basin to recharge naturally. Direct delivery projects rely on the construction of 
pipelines and associated infrastructure to deliver the water to agricultural or municipal users, as well as 
pumping stations and storage facilities to handle supply and demand variations. Direct delivery is a highly 
efficient method to reduce groundwater pumping because it directly offsets the amount of water pumped 
from the aquifer, allowing the principal aquifer groundwater elevations to rebound through natural recharge. 
One of the drawbacks of direct delivery is that the delivered water must be available during the times when 
the users need it, which often occurs at times when competition for those water supplies are highest and are 
less likely to be available, especially during a dry year. The construction of storage facilities can mitigate 
these challenges to some extent, but this additional infrastructure results in substantially increased capital 
and operational costs. 

Aquifer Storage and Recovery Projects 

Aquifer storage and recovery (ASR) would provide for the injection of supplemental water supplies, to the 
extent they are available, into the natural structure of basin aquifers for use as an underground storage 
reservoir. The source water for injection must be drinking water quality. The supplemental water to be 
injected would be from the SWP coastal pipeline route, which is a treated supply. Water stored in the Basin 
as a result of an ASR project could provide a drought supply for the EMA service area or could be used in 
connection with other projects and management actions in the Basin. 

A significant limitation of this project is the availability and cost of the supplemental SWP water used for 
injection source water. Existing SWP water supplies within the EMA are fully allocated to existing users; SWP 
water would have to be purchased from other users that do not intend to fully use their allocation or from a 
water bank located elsewhere in the SWP system. 

Any ASR project would need to be designed with additional capacity to contribute to the sustainability of the 
Basin. Prior to implementing an ASR project, the EMA GSA would perform supplemental hydrogeologic and 
engineering investigations and initiate a pilot testing program. Pilot testing involves injecting water into the 
Basin’s aquifers and recovering it to assess injection and recovery capacities and monitor water quality 
impacts to native groundwater resources and recovered water quality. Information generated by pilot test 
evaluations will help quantify the degree to which ASR is a feasible part of EMA GSA strategy to improve the 
reliability of its water supply, along with helping to evaluate whether an ASR project can be developed. 

6.10.1 Relevant Measurable Objective(s) for Group 3 Projects [§354.44(b)(1)] 

  

Because the EMA GSA does not currently plan to implement the identified Group 3 projects, they will not 
have any impact on the measurable objectives for the EMA. If the EMA GSA determines that one or more of 
the Group 3 projects may be required or desirable, then there will be a benefit to all the measurable 
objectives that are identified in this GSP. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) A list of projects and management actions proposed in the Plan with a description of the 
measurable objective that is expected to benefit from the project or management action. The list 
shall include projects and management actions that may be utilized to meet interim milestones, the 
exceedance of minimum thresholds, or where undesirable results have occurred or are imminent. 
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6.10.2 Implementation Triggers for Group 3 Projects [§354.44(b)(1)(A)] 

  

The projects identified in this section are not deemed critical for the successful implementation of this GSP 
and are included in the Group 3 projects as future options should they become necessary or otherwise 
desirable in the overall strategy for sustainable EMA management. Although, the EMA GSA does not 
currently plan to initiate construction on any of these projects, there may be interest in proceeding with the 
study, planning, preliminary design/engineering, CEQA compliance, and permitting phases for several 
projects that are identified by the EMA GSA for potential future consideration. 

6.10.3 Public Notice Process for Group 3 Projects [§354.44(b)(1)(B)] 

 

No specific notice to the public or other agencies is currently planned regarding the identified Group 3 
projects. If the EMA GSA elects to pursue one or more of the projects, an approach for informing the public 
and other agencies will be developed and implemented. 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) The Plan shall include the following: 

(A) A description of the circumstances under which projects or management actions shall be 
implemented, the criteria that would trigger implementation and termination of projects or 
management, and the process by which the Agency shall determine that conditions requiring the 
implementation of particular projects or management actions have occurred. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(1) The Plan shall include the following: 

(B) The process by which the Agency shall provide notice to the public and other agencies that the 
implementation of projects or management actions is being considered or has been implemented, 
including a description of the actions to be taken. 
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6.10.4 Overdraft Mitigation for Group 3 Projects [§354.44(b)(2)] 

 

Because the EMA GSA does not currently plan to implement the identified Group 3 projects, they will not 
have any impact on the mitigation of the estimated storage deficit within the Basin. The potential effects that 
any specific project may have on the Basin would be addressed during the study, planning, and preliminary 
design/engineering phases of any projects that are identified by the EMA GSA for potential future 
consideration.  

6.10.5 Permitting and Regulatory Process for Group 3 Projects [§354.44(b)(3)] 

  

Each of the identified Group 3 projects would require planning and permitting prior to implementation, and 
all would require compliance with applicable regulations, including CEQA. These permitting and regulatory 
compliance issues for any specific project would be addressed during the study, planning, preliminary 
design/engineering, and permitting phases of any project that is identified by the EMA GSA for potential 
future consideration.  

6.10.6 Implementation Timeline for Group 3 Projects [§354.44(b)(4)] 

  

The Group 3 projects identified in this section are not deemed critical for the successful implementation of 
the GSP. The EMA GSA has no near-term plans to initiate construction of any specific projects for the 
purposes of achieving basin sustainability. However, there may be interest in proceeding with the study, 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(2) If overdraft conditions are identified through the analysis required by Section 354.18, the Plan 
shall describe projects or management actions, including a quantification of demand reduction or 
other methods, for the mitigation of overdraft. 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(3) A summary of the permitting and regulatory process required for each project and management 
action. 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(4) The status of each project and management action, including a time-table for expected initiation 
and completion, and the accrual of expected benefits. 
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planning, preliminary design/engineering, CEQA compliance, and permitting phases for several projects that 
are identified by the EMA GSA for potential future consideration. 

6.10.7 Anticipated Benefits from Group 3 Projects [§354.44(b)(5)] 

  

Because the EMA GSA does not currently plan to implement the identified Group 3 projects, they will not 
have any direct benefit to the Basin. If the EMA GSA determines that one or more of the projects may be 
required or otherwise desirable, assessment of anticipated benefits will be characterized at that time. 
Anticipated benefits that any specific project may have on the EMA will be addressed during the study, 
planning, preliminary design/engineering, and permitting phases of all projects that are identified by the 
EMA GSA for potential future consideration.  

6.10.8  Legal Authority for Group 3 Projects [§354.44(b)(7)] 

  

Legal authority for any specific project would be addressed during the study, planning, preliminary 
design/engineering, and permitting phases of all projects that are identified by the EMA GSA for potential 
future consideration.  

6.10.9 Cost and Funding for Group 3 Projects [§354.44(b)(8)] 

 

 §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(5) An explanation of the benefits that are expected to be realized from the project or management 
action, and how those benefits will be evaluated. 

 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(7) A description of the legal authority required for each project and management action, and the 
basis for that authority within the Agency. 

23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(8) A description of the estimated cost for each project and management action and a description of 
how the Agency plans to meet those costs.  
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Project costs and proposed mechanisms for funding for any specific project would be addressed during the 
study, planning, preliminary design/engineering, and permitting phases of all projects that are identified by 
the EMA GSA for potential future consideration. 

6.10.10 Drought Offset Measures for Group 3 Projects [§354.44(b)(9)] 

  

Because the EMA GSA does not currently plan to implement the identified Group 3 projects, they will not 
have any impact on mitigating chronic lowering of groundwater levels or depletion of supply during periods of 
drought within the Basin. The potential effects that any specific project may have on the Basin regarding 
offsetting the effects of drought would be addressed during the study, planning, preliminary 
design/engineering, and permitting phases of any projects that are identified by the EMA GSA for potential 
future consideration.  
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 23 Cal. Code Regs §354.44 Projects and Management Actions.  

(b) Each Plan shall include a description of the projects and management actions that include the 
following: 

(9) A description of the management of groundwater extractions and recharge to ensure that chronic 
lowering of groundwater levels or depletion of supply during periods of drought is offset by increases 
in groundwater levels or storage during other periods. 
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SECTION 7: Groundwater Sustainability Plan Implementation 

7.1 Introduction 
This section provides a conceptual roadmap for the Santa Ynez River Valley Groundwater Basin (Basin) – 
Eastern Management Area (EMA) Groundwater Sustainability Agency’s (GSA’s) efforts to implement this 
Groundwater Sustainability Plan (GSP) after adoption and discusses implementation efforts in accordance 
with Sustainable Groundwater Management Act (SGMA) regulations § 354.8(f)(2).  

This implementation plan is based on the EMA GSA’s current understanding of the EMA’s conditions and 
anticipated administrative considerations that affect the management actions described in Section 6. 
Understanding of Basin conditions and administrative considerations will evolve over time, based on future 
refinement of the hydrogeologic setting, groundwater flow conditions, and input from EMA stakeholders. 

Implementation of this GSP requires robust administrative and financing structures, with adequate staff and 
funding to support compliance with SGMA. The GSP calls for the EMA GSA to routinely provide information to 
the public about GSP implementation, progress towards sustainability, and the need to use groundwater 
efficiently. The GSP calls for a website to be maintained as a communication tool for posting data, reports, 
and meeting information.  

Section 6 identifies three groups of projects and management actions that may be considered for 
implementation by the EMA GSA that could do the following: 

 Address data gaps and reduce uncertainty 

 Improve understanding of Basin conditions and how they may change over time 

 Create opportunities to promote conservation and optimize water use in the Basin  

The EMA GSA developed a portfolio of projects and management actions that can be implemented as the 
conditions in the Basin dictate. The identified management actions and potential future projects are 
categorized into three groups, with the management actions included in Group 1 to be initiated within 1 year 
of GSP adoption by the GSA. The Group 2 management actions and Group 3 projects may be considered for 
implementation in the future as conditions in the Basin dictate and the effectiveness of the other 
management actions are assessed. It is important to note that the projects and management actions 
included in Groups 2 and 3 may not be necessary if the implementation of Group 1 management actions 
result in conditions within the EMA that are trending toward meeting the EMA GSA sustainability goals and 
measurable objectives. However, the EMA GSA may determine that the implementation of Group 2 
management actions and/or Group 3 projects is desirable for reasons other than reaching sustainability 
within the EMA and may elect to implement initiatives from either Group 2 or Group 3 at any time. 

Based on the results of the analysis performed in conjunction with the development of this GSP, the EMA 
GSA concludes that the sustainability goals described in this GSP and required under the provisions of SGMA 
can be achieved through the implementation, as needed, of the Group 1 management actions described in 
Sections 6.3 through 6.6. Therefore, the EMA GSA does not plan at this time to implement any of the Group 
2 management actions and/or to initiate the construction of any project infrastructure (Group 3) for the 
specific goal of achieving sustainability until such time as evidence shows that the effects of the Group 1 
implemented management actions are insufficient. These possible future Group 2 management actions and 
Group 3 projects are briefly described in Sections 6.7 through 6.10. 
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This section of the GSP describes how these Group 1 management actions will be—and possible future 
Group 2 management actions and Group 3 projects may be—implemented, and includes descriptions of the 
following:  

 Administrative approach and implementation timing 

 Annual Reporting 

 5-Year GSP Evaluation and Update 

 Management Action Implementation  

 EMA GSA Annual Budget Estimates 

 Funding Sources 

7.2 Administrative Approach and Implementation Timing 
The EMA GSA will likely hire consultant(s), assign a member agency to conduct or manage the effort, and/or 
hire staff to implement the GSP. If consultants are hired, it is anticipated that qualified professionals will be 
identified and hired through a competitive selection process. It is also anticipated that the lead for a 
particular task will keep the EMA GSA informed via periodic updates to the EMA GSA Committee and the 
public. As needed, the EMA GSA would likely conduct specific studies and analyses necessary to improve 
understanding of Basin conditions. The EMA GSA would likely then use new information on Basin conditions 
to identify, evaluate, and/or improve management actions to achieve sustainability. This GSP calls for 
actions considered by the EMA GSA to be vetted through a public outreach process whereby groundwater 
pumpers and other stakeholders will have opportunities to provide input to the decision-making process. 

Using authorities outlined in California Water Code §§ 10725 to 10726.9, the EMA GSA will ensure the 
maximum degree of local control and flexibility consistent with this GSP to commence management actions. 
Because the amount of groundwater pumping in the EMA in recent years has been more than the estimated 
sustainable yield of about 12,870 acre-feet per year, as discussed in Section 3.3, and groundwater levels 
have been declining in some areas, the EMA GSA will begin to implement Group 1 management actions 
within 1 year after GSP adoption. The EMA GSA plans to continually monitor and assess its progress toward 
meeting the sustainable management criteria (SMCs) (see Section 5). Under conditions in which minimum 
thresholds are projected to be reached, the EMA GSA will perform assessments to determine whether the 
trends are related to groundwater pumping, drought conditions, or other factors. If groundwater level data 
are trending toward reaching minimum thresholds as a direct consequence of groundwater pumping in the 
EMA, then the EMA GSA may consider the implementation of Group 2 management actions and/or Group 3 
projects. A graphical depiction of the implementation sequence is presented in Figure 7-1. 
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Figure 7-1. Adaptive Implementation Strategy for Projects and Management Actions 
Notes 
EMA = Santa Ynez River Valley Groundwater Basin Eastern Management Area 
MA = management action  PMA = project and/or management action 
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7.3 Annual Reporting 

The EMA GSA will submit an annual report to the DWR by April 1 of each year following the adoption of the 
GSP. The annual report will include the following components for the preceding water year: 

1. General information, including an executive summary and a location map depicting the Basin 
covered by the report. 

2. A detailed description and graphical representation of the following conditions of the Basin 
managed in the GSP: 

a. Groundwater elevation data from monitoring wells identified in the monitoring network will be 
analyzed and displayed as follows: 

i. Groundwater elevation contour maps for each principal aquifer in the Basin illustrating, at a 
minimum, the seasonal high and seasonal low groundwater conditions. 

ii. Hydrographs of groundwater elevations and water year type using historical data to the greatest 
extent available. 

b. Groundwater extraction for the preceding water year. Data will be collected using the best 
available measurement methods and will be presented in a table that summarizes 
groundwater extractions by water use sector and identifies the method of measurement (direct 
or estimate) and accuracy of measurements, and a map that illustrates the general location 
and volume of groundwater extractions. 

c. Surface water supply used or available for use, for groundwater recharge or in lieu use, will be 
reported based on quantitative data that describes the annual volume and sources for the 
preceding water year. 

d. Total water use will be collected using the best available measurement methods and will be 
reported in a table that summarizes total water use by water use sector, water source type, 
and identifies the method of measurement (direct or estimate) and accuracy of measurements. 

e. Change in groundwater in storage will include the following: 
i. Change in groundwater in storage maps for each principal aquifer in the Basin. 
ii. A graph depicting water year type, groundwater use, the annual change in groundwater in 

storage, and the cumulative change in groundwater in storage for the Basin based on 
historical data to the greatest extent available. 

3. A description of progress towards implementing the GSP, including achieving interim milestones, 
and implementation of projects or management actions since the previous annual report 
(California Code of Regulations [CCR] § 356.2). 



PUBLIC DRAFT | Section 7. Groundwater Sustainability Plan Implementation 

GSI Water Solutions, Inc.  7-5 

7.4 5-Year GSP Evaluation and Update 

The EMA GSA will evaluate its GSP at least every 5 years and whenever the GSP is amended and provide a 
written assessment to DWR. The assessment will describe whether the GSP implementation, including 
implementation of projects and management actions, are meeting the sustainability goal in the EMA, and 
will include the following: 

1. A description of current groundwater conditions for each applicable sustainability indicator relative 
to measurable objectives, interim milestones and minimum thresholds. 

2. A description of the implementation of any projects or management actions, and the effect on 
groundwater conditions resulting from those projects or management actions. 

3. Elements of the GSP, including the Basin setting, management areas, or the identification of 
undesirable results and the setting of minimum thresholds and measurable objectives, will be 
reconsidered and revisions proposed, if necessary. 

4. An evaluation of the Basin setting in light of significant new information or changes in water use, 
and an explanation of any significant changes. If the EMA GSA’s evaluation shows that the Basin is 
experiencing overdraft conditions, the EMA GSA will include an assessment of measures to 
mitigate that overdraft. 

5. A description of the monitoring network within the Basin, including whether data gaps exist, or any 
areas within the Basin are represented by data that does not satisfy the requirements of the GSP 
Regulations (23 CCR §§ 352.4 and 354.34(c)). The description will include the following: 

a. An assessment of monitoring network function with an analysis of data collected to date, 
identification of data gaps, and the actions necessary to improve the monitoring network, 
consistent with the requirements of § 354.38. 

b. If the EMA GSA identifies data gaps, the GSP will describe a program for the acquisition of 
additional data sources, including an estimate of the timing of that acquisition, and for 
incorporation of newly obtained information into the GSP. 

c. The GSP will prioritize the installation of new data collection facilities and analysis of new data 
based on the needs of the Basin. 

6. A description of significant new information that has been made available since GSP adoption or 
amendment, or the last 5-year assessment. The description will also include whether new 
information warrants changes to any aspect of the GSP, including the evaluation of the Basin 
setting, measurable objectives, minimum thresholds, or the criteria defining undesirable results. 

7. A description of relevant actions taken by the EMA GSA, including a summary of regulations or 
ordinances related to the GSP. 

8. Information describing any enforcement or legal actions taken by the EMA GSA in furtherance of 
the sustainability goal for the Basin. 

9. A description of completed or proposed GSP amendments. 
10. Where appropriate, a summary of coordination that occurred between multiple GSAs in a single 

basin, GSAs in hydrologically connected basins, and land use agencies. 

11. Other information the EMA GSA deems appropriate, along with any information required by DWR 
to conduct a periodic review as required by California Water Code § 10733 (CCR § 356.4). 
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7.5 Management Action Implementation 
Details of the projects and management actions identified by the EMA GSA for possible implementation are 
presented in Section 6. The identified projects and management actions are categorized into three groups. 
The management actions included in Group 1 are to be initiated within 1 year of GSP adoption by the GSA. 
The Group 2 management actions and Group 3 projects may be considered for implementation in the future 
as conditions in the Basin dictate and the effectiveness of the other management actions are assessed. It is 
important to note that the management actions and projects included in Groups 2 and 3 may not be 
necessary if the implementation of Group 1 management actions result in EMA conditions that trend toward 
meeting the EMA GSA sustainability goals and measurable objectives. However, the EMA GSA may 
determine that the implementation of Group 2 management actions and/or Group 3 projects is desirable for 
reasons other than reaching sustainability within the EMA and may elect to implement initiatives from either 
Group 2 or 3 at any time. An estimate of the planning- level costs associated with the implementation of the 
Group 1 and Group 2 management actions are summarized in Table 7-1. The EMA GSA will develop 
planning-level costs for the Group 3 project(s), along with any other potential projects and management 
actions that may be identified for consideration by the EMA GSA in the future. 
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Table 7-1. Conceptual Planning-Level Cost Estimate for Potential GSP Management Action 
Implementation 

Activity 
Planning Level Estimate1 

Low High 

Address Data Gaps 

Expand Monitoring Well Network in the EMA to Increase Spatial 
Coverage and Well Density  $20,000 $200,000 

Perform Video Surveys in Representative Wells That Currently Do Not 
Have Adequate Construction Records to Confirm Well Construction $25,000 $75,000 

Install Shallow Piezometers in Alamo Pintado Creek and Zanja de 
Cota Creek GDE Areas $75,000 $125,000 

Review/Update Water Usage Factors and Crop Acreages and Update 
Water Budget $20,000 $30,000 

Survey and Investigate Potential GDEs in the EMA $20,000 $40,000 

Groundwater Pumping Fee Program $100,000 $200,000 

Well Registration and Well Meter Installation Programs $75,000 $150,000 

Water Use Efficiency Programs $50,000 $125,000 

Groundwater BPA Program $75,000 $150,000 

Groundwater Extraction Credit (GEC) Marketing and Trading Program $150,000 $200,000 

Voluntary Agricultural Crop Fallowing Programs $75,000 $150,000 

TOTAL $685,000 $1,445,000 

Notes 
1 The estimates in this table are planning-level cost estimates that are subject to refinement and revision by the EMA GSA after GSP 
adoption. 
Basin = Santa Ynez River Valley Groundwater Basin 
BPA = Base Pumping Allocation 
EMA = Santa Ynez River Valley Groundwater Basin – Eastern Management Area 
EMA GSA = Eastern Management Area Groundwater Sustainability Agency 
GDE = groundwater- dependent ecosystem 
GSP = groundwater sustainability plan 
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7.6 EMA GSA Annual Budget Estimates 
The EMA GSA will incur costs for internal management and operation of the EMA GSA, including monitoring 
of the condition in the EMA and GSP implementation. The associated cost estimates are still in the 
development stages and will depend on the management and organizational structure that the EMA GSA 
selects. Additional variable costs may include engineering and other consulting services, permits and fees, 
California Environmental Quality Act compliance, legal expenses, and other administrative costs associated 
with the implementation of the Group 1 management actions, along with the potential for additional costs 
associated with the potential future implementation of the Group 2 management actions and/or Group 3 
projects. Additionally, the EMA GSA will incur costs associated with the preparation of required annual 
reports to DWR and the required 5-year GSP evaluation and, if necessary, updates to the GSP. An estimate 
of the conceptual planning-level costs for EMA GSA annual management and operation are summarized in 
Table 7-2. 

Table 7-2. Conceptual Planning-Level Cost Estimate for EMA GSA Annual Management and Operation 

Activity 
Planning Level Estimate1 

Low High 

EMA GSA Staffing $120,000 $200,000 

Consulting Services  $75,000 $100,000 

Public Outreach $15,000 $30,000 

Basin Monitoring2 $50,000 $75,000 

Legal $20,000 $50,000 

Insurance $4,500 $7,500 

Audit / Accounting $7,500 $15,000 

Miscellaneous Expenses $10,000 $15,000 

GSP Annual Reporting $65,000 $95,000 

TOTAL $367,000 $425,500 

Notes  
1 The estimates in this table are planning-level cost estimates that are subject to refinement and revision by the EMA GSA after GSP 
adoption. 
2 Responsibility for executing the Basin monitoring program has not been established. 
Basin = Santa Ynez River Valley Groundwater Basin 
EMA = Santa Ynez River Valley Groundwater Basin – Eastern Management Area 
EMA GSA = Eastern Management Area Groundwater Sustainability Agency 
GSA = Groundwater Sustainability Agency 
GSP = groundwater sustainability plan 

7.7 Funding Sources 
A Groundwater Pumping Fee Program is included as a Group 1 management action in this GSP. As described 
in Section 6.4, the EMA GSA may consider measures to fund GSP implementation using a combination of 
groundwater extraction charges, including monthly fixed charges and variable pumping fees, 
assessments/parcel taxes, parcel fees, and grants. Because of constitutional limitations imposed through 
California Propositions 13, 218, and 26, there are strict rules about what constitutes a fee, charge, 



PUBLIC DRAFT | Section 7. Groundwater Sustainability Plan Implementation 

GSI Water Solutions, Inc.  7-9 

assessment, or tax. Santa Barbara County Water Agency and grants from DWR have funded the majority of 
the EMA GSP costs to date and it is expected that grants available from general obligation bonds, such as 
Proposition 68, may be available to help fund GSP implementation. 

Regarding potential funding opportunities, the DWR has issued a Proposal Solicitation Package (PSP) for the 
implementation of GSPs. Funding for the program will be from the Sustainable Groundwater Management 
Grant Program Implementation Grants using funds authorized by the California Drought, Water, Parks, 
Climate, Coastal Protection, and Outdoor Access for All Act of 2018 (Proposition 68). These funds can be 
used for eligible projects that address drought and groundwater challenges to achieve regional sustainability 
for investments in groundwater recharge projects with surface water, stormwater, recycled water, and other 
conjunctive use projects. Eligible projects include those activities associated with the implementation of an 
adopted GSP or approved alternative and must also be listed within an adopted GSP or approved alternative. 
The Round 2 grant solicitation will provide approximately $77 million for medium- and high-priority (including 
critically over-drafted) basins. 

 At least $62 million for medium- and high-priority basins that meet the eligibility requirements outlined in 
the 2019 Guidelines and those in Section III of the PSP. 

 At least $15 million for projects that solely benefit and are located within an Underrepresented 
Community, address the needs of those communities as outlined in the 2020 Disadvantaged 
Community Initiative Statewide Needs Assessment Report, have a minimum of five letters of support 
from the community, and meet the requirements outlined within the Public Resources Code § 80146(a). 

Only one application will be accepted per basin. Applicants who apply on behalf of a GSA(s) are required to 
obtain and submit a letter of support from each GSA they represent. The tentative schedule is for the Round 
2 Grants Solicitation to open in spring 2022 with grant awards to be announced in fall 2022. The minimum 
grant amount is $2 million per basin and the maximum grant amount is $5 million per basin. A minimum 
match of 25 percent of the project cost as local cost share is required. Eligible project expenses must be 
incurred after January 31, 2022. 

Additionally, on May 14, 2021, Governor Newsom rolled out his California Comeback Plan marking 
unprecedented and notable one-time funding investments. This comes after a year of unprecedented 
moments from a global pandemic, record-breaking wildfires, and increased momentum to build equity 
across multiple segments of society. Of particular interest to the EMA GSA is potential funding from 
Assembly Bill 350, a bill to create a 3-year grant program to assist farmers and ranchers in critically over-
drafted basins with conservation management planning. As part of this measure, the Governor is proposing 
$300 million in funds for implementation and planning of the SGMA.  

After GSP adoption, the EMA GSA may perform a preliminary financing plan options evaluation to determine 
a funding structure to fund the proposed EMA GSA activities and expected financial commitments 
throughout GSP implementation. Development of the funding mechanism(s) is critical to facilitate successful 
implementation of the GSP consistent with the requirements of SGMA. A key success factor is preparing a 
cost allocation that is equitable to EMA GSA members and stakeholders. After the evaluation of financing 
plan options, a preliminary financing model may be developed to determine revenue required to fund the 
operating plan, reserve balances, and to evaluate required adjustments to the fee structure over time. 
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Intra-Basin Administrative Agreement

For Implementation of the Sustainable Groundwater Management Act

In the Santa Ynez River Valley Groundwater Basin

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

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

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

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

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

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

G. WHEREAS, the Parties hereto wish to supplement and provide a further framework 
for cooperative and ongoing efforts among themselves and among the WMA GSA, the CMA GSA, 
and the EMA GSA for implementation of SGMA throughout the Basin in a manner that is
effective, efficient, fair, and at reasonable costs.

THEREFORE, in consideration of the Recitals set forth above and the mutual promises set forth 
below, the Parties agree as follows:

1. Purpose. The primary purpose of this Agreement is to facilitate a cooperative and ongoing
working relationship between the Parties and among the WMA GSA, the CMA GSA, and the 
EMA GSA that will allow them to explore, study, evaluate, develop, and carry out mutually 
beneficial approaches and strategies for implementing SGMA throughout the Basin in an 
effective, efficient, fair, and cost-effective manner.

2. Development of Separate Groundwater Sustainability Plans.

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

(b) As further described at Section 3 below, the Parties acknowledge and agree that the 
respective GSPs must be developed in a coordinated fashion and that a Coordination 
Agreement must be developed and submitted to the California Department of Water 
Resources (“DWR”) together with the three GSPs for the Basin. As foundation to the 
Coordination Agreement, and in accordance with Section 10727.6 of the Act, the Parties 

C
M

A
 G

S
A

 C
om

m
ittee M

eeting - M
ay 18, 2020 

P
age 11



 3 
 

further acknowledge and agree that their respective GSAs shall coordinate with each other 
in the preparation of the respective GSPs to ensure that the GSPs utilize the same data and 
methodologies for the following assumptions:  

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

(c) Governance and decision-making processes within the individual GSAs shall be governed 
by the respective Memoranda of Agreement described in the Recitals above, as those 
documents may be modified or supplemented from time to time by applicable bylaws, 
policies, amendments, or other agreements.

3. Coordination Agreement. Because multiple GSPs will be developed for the Basin, the Parties 
agree that a Coordination Agreement shall be developed and entered in accordance with
Sections 10727(b)(3), 10727.6, and 10733.4(b)(3) of the Act, and the requirements and 
elements set forth in Section 357.4 of Title 23 of the California Code of Regulations (“SGMA 
Regulations”) to ensure that the GSPs are developed and implemented utilizing the same data 
and methodologies and that elements of the GSPs necessary to achieve the sustainability goal 
for the Basin are based upon consistent interpretations of the basin setting.

Because developing and executing the Coordination Agreement is a prerequisite to filing the 
respective GSPs, the Parties agree to commence negotiation of the Coordination Agreement 
through their respective GSAs as soon as practicable, but no later than July 1, 2020. In the 
event that essential terms and elements of the Coordination Agreement, as set forth by Section 
357.4 of the SGMA Regulations, have not been developed in draft for consideration by the 
Parties and the respective GSAs by June 1, 2021, any Party to this Agreement may demand in 
writing to the other Parties that the remaining process for developing and finalizing the 
Coordination Agreement be administered with the services of a mediator as provided by
Section 7 below.

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

5. Cost Sharing Among GSAs and Securing Joint Services.

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

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

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

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

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

7. Dispute Resolution.

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

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

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

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

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

8. Indemnification. To the extent authorized by law, each Party shall defend, indemnify, and 
hold harmless the other Parties and their respective elected officials, officers, supervisors, 
employees, agents, contractors, and consultants from and against any and all damages, 
demands, actions, claims, or liabilities for the indemnifying Party’s acts or omissions arising
from carrying out this Agreement.

9. Miscellaneous/General Provisions.

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

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

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

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

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

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

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

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

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

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

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

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

[Signature Pages Below]
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SGMA Regulations Cross-Reference Table 
(This appendix is not provided in the Public Draft.) 
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TECHNICAL MEMORANDUM 

Three-Dimensional Geologic Model  
Eastern Management Area of Santa Ynez River Valley Groundwater Basin  
To: Eastern Management Area GSA Committee  

Santa Ynez River Valley Groundwater Basin 

From: Nate Page, PG and Tim Nicely, PG, CHG 

Attachments: Figures 

Date: June 4, 2020 

Introduction 
This memorandum documents the development of a three-dimensional (3D) geologic model (model) of the 
groundwater basin within the Eastern Management Area (EMA) of the Santa Ynez River Valley Groundwater 
Basin (Basin or Santa Ynez Basin). This geologic model is being developed as part of a Groundwater 
Sustainability Plan (GSP) being prepared for the EMA. 

The model’s primary use is to illustrate the geologic and hydrogeologic data for Basin stakeholders, and to 
support the decision making process regarding future sustainable groundwater management actions and 
projects. Additional key benefits that the model provides include: 

• A visual and graphical representation of the local geologic setting and distribution of principal aquifers 
and aquitards, thereby allowing improved understanding of groundwater conditions throughout the 
EMA.  

• Support for characterization of groundwater level and water quality conditions.  
• Enables the development of additional geologic cross sections, contour maps, change-in-storage 

graphs.  
• Aids in the coordination of data with the Central and Western management areas (CMA and WMA) of 

the Santa Ynez Basin, and in the adjacent San Antonio Creek Groundwater Basin.  
• Provides input data for the numerical groundwater flow model being developed in support of the 

EMA’s GSP.  

Selection of 3D Hydrogeologic Visualization Tool 
GSI worked with the EMA GSA Agency staff to select an appropriate 3D hydrogeologic visualization tool to build 
the geologic model in coordination with the consultant team for the CMA and WMA. Leapfrog® Works 
(Leapfrog) and Ctech EVS® were both evaluated and Leapfrog was ultimately selected due to its advanced 
geologic modeling capabilities, broad data format/file type compatibility (both for import and export), ability to 
create and export MODFLOW ready grids, and its lower cost and flexible licensing scheme. Another important 
consideration in selecting Leapfrog is that the CMA and WMA are also using Leapfrog, which allows for 
streamlined coordination between the three management areas in the Basin. Leapfrog® provides a free 

http://www.gsiws.com/
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desktop viewer and a web-based viewer enabling easy sharing of the geologic model between project 
personnel or GSA Agency staff. 

Leapfrog interacts with the project Data Management System (DMS) through a one-way export routine from 
the DMS. Care is required to maintain consistency between the DMS and Leapfrog datasets and to avoid 
using outdated input data in Leapfrog. The geologic model is easily updated by reimporting updated input data 
or appending new input data. Datasets generated in Leapfrog can be exported and uploaded to the DMS as 
needed. 

Data Used in Geologic Model 
The types, sources, and formats of data collected, compiled, and reviewed for inclusion in the model are 
presented on Table 1. Note that the water level data included in the table can be incorporated into the model 
viewer at a later time.  

Table 1. Summary of Available Data Used for Data Model 

Data Type Source Coverage Period of Record 

Borehole lithology, including 
Oil and gas well geophysical 
logs 

DWR, ID No. 1, SYRWCD, City, 
California Geologic Energy 

Management Division, USGS  

131 boreholes 
within or adjacent to 
EMA 

Current 

Well Screen Intervals DWR, ID1, SYRWCD, Cities, 
USGS NWIS 

279 wells within 
EMA 

Current 

Digital Elevation Model (DEM) 
10-meter resolution 

National Elevation Dataset 
(NED), USGS EROS Data Center 

Entire model domain Current 

Surficial Geology Dibblee (1987a, 1987b, 1988a, 
1988b, 1993a, 1993b, 1993c, 

1994, 2005) 

Entire EMA  

Geologic Cross Sections Dibblee (4 Sections: 1993a, 
1993b, 1993c, 1994), Fugro (1 

Section: 2007), Hopkins (4 
Sections: 2003) ), USGS (3 

Sections: 1951, 1968) 

Within and surrounding 
EMA 

 

Water Level Data1 USGS NWIS (includes CASGEM 
and County data), USBR, City of 

Solvang, ID No. 1 

Wells within  
and surrounding EMA 

 

1905 to present 

Note 1: Water level data and associated groundwater contour maps have not yet been incorporated into the model. 

 

Geologic Model Construction 
Leapfrog® Works uses an implicit 3D interpolation technology called Fast Radial Basis Function (FastRBFTM) 
which allows scattered 3D data to be described by a single mathematical function and quickly rendered as a 
surface at any resolution (Seequent Ltd., 2020). Regional and local geologic information used for this project 
relied on the NAD83 State Plane California Zone V, feet coordinate system (2229 EPSG). Leapfrog does not 
perform coordinate system conversions/transformations, so all input to Leapfrog was pre-processed in GIS to 
the California State Plane Zone 5 coordinate system relative to North American Datum of 1983 in compliance 
with SGMA regulations. The ground surface elevation was provided by 10-meter resolution USGS National 
Elevation Dataset (NED) rasters that were mosaicked, re-projected and converted from meters to feet in GIS. A 
higher resolution elevation dataset has been compiled since the model was completed, which will be 
incorporated into the model prior to its use, as input to the numerical groundwater model. The nominal 
resolution of the geologic model is 50 ft3, but is adaptive, meaning that the interpolation engine can either 
refine or degrade the resolution to match spatial variance in data density. The interpolation engine defines the 
geologic formations to a pre-determined cell size of approximately 25 feet per side. 
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The geologic units included in the model are listed in stratigraphic order in Table 2.  

Table 2. Geologic Units Included in Model 

Geologic Unit Symbol Water Bearing Unit 

Alluvial Gravels Qg Yes 

Recent Alluvium Qa Yes 

Older Alluvium Qoa Yes 

Paso Robles Formation QTp Yes 

Careaga Sand Tca Yes 

Sisquoc Formation Tsq No 

Monterey Formation Tm No 

 

The depths and configurations of the geologic units were entered into the model based on interpretation of 
the available geologic data (geologic maps, well logs, geologic cross sections, reports and down-hole 
geophysical logs). In coordination with the WMA and CMA’s consultants, certain data sources were prioritized 
over others, which included surficial geologic mapping, primarily by Dibblee, and our own lithologic 
descriptions from the selected, high-quality water well logs. Interpretation of the deepest geologic unit 
contacts in the EMA, including the base of the Paso Robles Formation and the Careaga sandstone in the 
uplands area, were determined from down-hole geophysical logs from deep oil and gas wells. The depth and 
extents of the Santa Ynez River gravels were interpreted by both water well logs and localized geophysical 
data (cross sections). 

Geologic unit contacts input to Leapfrog include tabular borehole lithology data and polylines digitized in GIS 
based on contacts at the ground surface between geologic units, as indicated on the Dibblee geologic 
quadrangles (1987a, 1987b, 1988a, 1988b, 1993a, 1993b, 1993c, 1994, and 2005). The GIS polylines 
were then imported into Leapfrog, snapped to the ground surface elevation, and converted to Leapfrog® 3D 
polylines. 

Twelve geologic cross-sections are utilized: four from the Dibblee geologic maps (1993a, 1993b, 1993c, 
1994), one from Fugro (2007), four from Hopkins (2003), and three from the USGS (1951 and 1968). These 
cross-sections were georeferenced and incorporated into the model. Contacts between the geologic units at 
depth were digitized on the vertical ‘slice plane’ of each geologic cross-section. The imported tabular borehole 
lithology and the three-dimensional (3D) polylines used to describe the ground surface, geologic contacts and 
the cross-sectional geologic contacts provided a control framework for the 3D geologic interpolation of the 
subsurface in Leapfrog. In cases where the tabular borehole lithology data conflicted with information 
presented on an adjacent geologic cross-section, the borehole data were prioritized1. Additional 3D geologic 
contact polylines were digitized as needed to guide the Leapfrog interpolation engine toward a modeling result 
that honors the available data and appears structurally correct based on professional judgement.  

For continuity and consistency purposes, a number of meetings/phone calls were held between the 
consultant teams of all three Management areas to discuss how geologic units and contacts were defined 
based on well data and how geologic units were depicted in the model including the use of the same naming 
and color conventions employed to represent the various geologic units. 

                                                   
1 Several adjustments were made to geologic contacts described on the geologic cross-sections (particularly at depth) 
based on borehole and oil well geophysical log data that may not have been available to the authors of the cross-
sections. In general, these adjustments were minor. 
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Results 
The model was presented at the February 27, 2020 meeting of the EMA GSA, as well as at EMA Agency Staff 
meetings. The images derived from model out-put and presented at the meetings are presented as Figures 1 
through 4. 

Figure 1 presents an overview of the model, showing the EMA portion of the Basin. The 3D image shows the 
outline of the EMA portion of Basin in black. The Santa Ynez River and smaller streams are depicted in light 
blue, roads in gray, and Lake Cachuma in dark blue overlain on the land surface topography. The five water-
bearing geologic units (alluvial gravels, recent alluvium, older alluvium, Paso Robles Formation, and Careaga 
Sandstone) are seen occurring on the land surface within the outlines of the Basin. The non-water bearing 
units (Sisquoc Formation and Monterey Formation) are shown occurring on the land surface generally outside 
of the Basin. Also visible are the large-scale Dibblee and USGS geologic cross sections and scattered borehole 
lithology data that were used for reference. 

Figure 2 is presented at the same orientation as Figure 1, but has been sliced along the long axis of the Basin, 
exposing the geologic formations in the subsurface. The base of the water-bearing geologic units is indicated 
as the base of the Careaga sandstone, shown in yellow. 

Figure 3 is the same cross section as Figure 2, but presented at a different orientation.  

Figure 4 presents a short axis slice through the Basin along the orientation of the Figueroa Mountain geologic 
cross section (Dibblee, 1993). This view demonstrates the relationship between the alluvial gravels and 
recent alluvium associated with the Santa Ynez River and the underlying Monterey Formation bedrock along 
the southern boundary of the EMA portion of the Basin. 

We anticipate making further revisions to the model as more data become available through the duration of 
the GSP project. 
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Representative Well Hydrographs 
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www.geiconsultants.com 2868 Prospect Park Drive, Suite 400 
 Rancho Cordova, CA 95670 
 916.631.4500 

Technical Memorandum 
To: Mr. Jeff Barry, GSI Water Solutions, Inc.  

From: Michael Cornelius, PG 
Joseph de Larios, PE, GE 

c:  

Date: May 27, 2021 

Re: DRAFT FOR REVIEW 
Preliminary Subsidence Evaluation  
Santa Ynez River Valley Groundwater Basin - Eastern Management Area 
Groundwater Sustainability Plan (GSP) 
Santa Barbara County, California 

 GEI Project No. 1902081 
 

As requested by GSI Water Solutions, Inc. (GSI), GEI Consultants, Inc. (GEI) performed a 
preliminary evaluation of potential subsidence within the Eastern Management Area (EMA) of the 
Santa Ynez River Valley Groundwater Basin. The groundwater basin in located in northwestern Santa 
Barbara County, California.  

The purpose of the preliminary evaluation is to assess the range of possible long-term ground surface 
elevation changes related to withdrawal of groundwater from the basin. GEI’s evaluation of possible 
long-term subsidence is based on limited information and is therefore a screening-level study for the 
purpose of assessing relative risk. GEI’s scope of services for the preliminary evaluation, which is 
described in the contract scope document dated January 6, 2021, included: 

• Reviewing information regarding land surface elevations and indications that subsidence has 
occurred in the past. 

• Reviewing subsurface geologic information and groundwater level data provided by GSI to 
assess the general susceptibility of the EMA to experience subsidence as a result of lowering 
groundwater levels below historical levels.  

• Developing stratigraphic profiles from well logs provided by GSI and estimating ranges of 
possible long-term subsidence that might be expected in the future, based on a simple one-
dimensional settlement model, assumed soil parameters, and professional judgement. 

This technical memorandum (TM) describes the background, approach, and results of the preliminary 
subsidence evaluation.  

OVERVIEW 

Historically, subsidence of land in California has typically been related to excessive groundwater 
pumping. In sedimentary aquifers, groundwater is pumped from the pore spaces between sand and 
gravel grains, causing a lowering of pore-water pressure and a corresponding increase in the effective 
stress in the aquifer. The increased stresses can induce elastic (reversable) and inelastic (permanent) 
settlement of the ground surface, depending on a number of factors (including the magnitude and 
duration of groundwater elevation decline). Fine-grained soil materials (e.g., clays) within the aquifer 

http://www.geiconsultants.com/
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tend to be much more compressible than the coarser-grained materials (sands and gravels). 
Consequently, the typical causes of land subsidence are related to compression of the finer-grained 
strata within a given aquifer.  

The relationship between groundwater level decline-and-recovery and subsidence is complex. There 
are time-dependent and non-linear interactions between the various aspects of the aquifer system, 
such as the variable thicknesses of the soil strata within a given aquifer, time-dependent changes in 
effective stress (typically related to lowering and raising of groundwater levels), and variability in the 
rates and distribution of drainage from the different soil types found within the aquifer. If the 
magnitude and duration of groundwater elevation decline is limited, land subsidence may be elastic 
(reversable). Otherwise, some inelastic (permanent) subsidence could be induced.  

A check of the U.S. Geological Survey (USGS) land subsidence website (USGS, 2021) indicates that 
the Santa Ynez River Valley Groundwater Basin Eastern Management Area (EMA) is not in a 
mapped area of ongoing USGS subsidence studies.  

The draft Groundwater Sustainability Plan (GSP)prepared by GSI includes a summary of existing 
information for long-term changes in ground surface elevation within the groundwater basin (GSI, 
2020). The available information regarding elevation changes within the basin is somewhat limited. A 
TRE Altamira monitoring station about 2 miles southeast of Los Olivos (Figure 3-36 of GSI, 2020) 
indicates about 0.07 feet of net settlement between July 2015 and October 2019.  

The UNAVCO CGPS data reported for the EMA (Figure 3-37 of GSI, 2020) indicates that ground 
surface elevations are generally stable, with station SYNG-NA (located near the Santa Ynez airport, 
about 4 miles east of Solvang) indicating net settlement of less than about 0.1 feet between early 2016 
and the end of 2020. The rate of subsidence at station SYNG-NA estimated to be about 4 mm per 
year (plus or minus about 1 mm per year). In the data that we reviewed, GEI did not find any reports 
indicating specific observations of ground deformation attributed to subsidence within the EMA.  

PRELIMINARY EVALUATION OF SUBSIDENCE POTENTIAL 

The subsurface geologic information and groundwater level data provided by GSI to GEI was 
reviewed and the general susceptibility of the EMA to experience subsidence as a result of lowering 
groundwater levels below historical levels was assessed. The selection of data, the approached used 
for the first-order estimates of subsidence, and the limitations and uncertainties of the subsidence 
estimates are discussed below.   

§354.16 Groundwater Conditions. Each Plan shall provide a description of current and 
historical groundwater conditions in the basin, including data from January 1, 2015, to 
current conditions, based on the best available information that includes the following: (e) 
The extent, cumulative total, and annual rate of land subsidence, including maps depicting 
total subsidence, utilizing data available from the Department, as specified in Section 353.2, 
or the best available information. 

GEI performed a screening-level, preliminary evaluation of the potential for ground surface 
subsidence within the basin. Our preliminary evaluation included developing stratigraphic profiles 
from well logs provided by GSI and estimating ranges of possible long-term subsidence that might be 
expected in the future. There is limited data on the historic groundwater levels across the EMA (GSI, 
2020).  
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The hydrographs (groundwater elevation data plots) contained in the Groundwater Sustainability Plan 
(GSP) extend back several decades (GSI, 2020). Four groups of “representative” hydrographs are 
provided, one group for each of the geologic formations that are major groundwater sources (i.e., 
Paso Robles Formation, Careaga Sand, Santa Ynez River Alluvium, and Tributary Alluvium). The 
Representative Hydrographs for the Paso Robles Formation (figures 3-24 and 3-25 of GSI, 2020) 
show groundwater levels fluctuating (declining and recovering) over a period of decades. Depending 
on the hydrograph, the range of elevation changes is on the order of about 50 feet (records for 
6N/29W-08P01 and 6N/30W-07G06 on Figure 3-24) to just over 110 feet (records for 7N/30W-
35R01 and 7N/31W-36L02 on Figure 3-25). With the exception of 7N/30W-35R01, the plotted 
elevations for the most recent data are within the historical ranges for that location.  

The groundwater elevations for the hydrographs representing Careaga Sand, Santa Ynez River 
Alluvium, and Tributary Alluvium are relatively consistent, with the range of groundwater elevation 
changes generally 20 feet or less. The exception is the record for 8N/31W-36H01, which is screened 
in the Tributary Alluvium. From 1989 to 2018, the reported high groundwater elevation was about 
1,175 feet and the low elevation was about 1,125 feet (a range of about 50 feet).  

The well logs for the specific hydrographs presented in the GSP were not available for our review. In 
addition, there is limited information on the geotechnical conditions within the EMA aquifers (i.e., no 
site-specific data on the geotechnical properties or engineering parameters).  

We used the available “representative” hydrograph information and adjusted groundwater elevations 
to correspond to the estimated Ground Surface Elevation (GSE) for the specific well log. The 
hydrographs and well logs used for our evaluations are included in Attachment A. Locations 
analyzed: 

Well ID  Well No. 5A Well No. 6 

Coordinates (estimated from information on the 
individual well log and Google Maps):  

     34.665,  
-120.116 

    34.65300,  
-120.11324   

Estimated Ground Surface Elevation (GSE), 
feet (estimated from Google Maps): 

810± 780± 

Formation, In Well Screen Interval Paso Robles Formation  Paso Robles Formation 

 

Sources of Water Level Data Used in Evaluations*:  

7N/30W-35R01 
(GSE 850±) 

Groundwater High  
Elev. 690 feet 

Groundwater Low  
Elev. 575 feet  

7N/31W-36L02 
(GSE 740±) 

Groundwater High  
Elev. 720 feet 

Groundwater Low  
Elev. 610 feet 

*Figure 3-25 of GSI, 2020 
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To estimate possible ranges of past and ongoing ground surface settlement, GEI used assumed 
geotechnical parameters (e.g., unit weights, compressibility, stress history), professional judgement, 
and classical consolidation theory developed by Terzaghi (Holtz et al., 2011): 

 

Where: 

δc = the settlement due to consolidation in a given stratum. 
Cc = the compression index. 
Cr = the recompression index. 
e0 = the initial void ratio. 
H = the height of the compressible soil stratum. 
σzf = the final vertical stress. 
σz0 = the initial vertical stress.  
σzc = the preconsolidation stress of the soil. 

The stratigraphy, assumed parameters, and the above equation were used to develop simple, one-
dimensional settlement models for each of the two sites. First-order estimates of the soil parameters 
were based on a range of possible values. The estimates from these models are considered first-order 
estimates and are subject to confirmation through additional investigations. 

An important factor and key limitation in assessing the magnitude of potential settlement is the stress 
history within the soil column (including long-term groundwater levels prior to the available 
hydrographs). The sediments in the groundwater basin were assumed to be “unconsolidated” from a 
geologic perspective, but to be near-normally consolidated from a geotechnical perspective. The 
estimated ranges of possible consolidation settlement were based on model consolidation curves, 
which were in-turn based on assumed over-consolidation ratio (OCR) values ranging from 1.2 to 2.0 
and Janbu’s tangent modulus approach (Holtz et al. 2011).  

Other key assumptions included:  

• Soil layer discretization was based on the available well logs.  

• Settlement of soil strata assumed to be predominantly coarse-grained (i.e., material retained 
on the No. 200 sieve) was considered to be negligible.  

• All soil properties (unit weights, compressibility, etc.) were assumed based on soil types 
indicated on well logs.  

• Individual soil layers assumed uniform. 

• Layers indicated in the well logs as being clayey were assumed to have clay behavior (i.e., be 
compressible).  

• No settlement assumed below the materials listed in the well logs.  

https://en.wikipedia.org/wiki/Void_ratio
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• Unit weights were assumed to be constant, with clay assumed to be 120 pounds per cubic foot 
(pcf), sand unit weight assumed to be 125 pcf, and gravel unit weight assumed to be 140 pcf. 

• All calculations estimate the ultimate consolidation settlement (time rate effects are not 
included; assumes groundwater levels do not recover). 

The soil and groundwater conditions vary widely across the EMA basin. The models produced similar 
subsidence estimates for the two selected locations, with estimated potential subsidence on the order 
of ½ to 3 feet resulting from the changes in groundwater elevation reported in the hydrographs.  

It should be noted that the well logs used in the evaluations include relatively thick sections of clayey 
materials (which would be expected to drain slowly) and that groundwater levels have fallen and 
recovered over the time period documented in the hydrographs. It is unlikely that the full amount of 
estimated subsidence would be observed unless groundwater elevations declined significantly and did 
not recover for an extended period. The available ground elevation data do not cover a time period 
comparable to the hydrograph information, making it difficult to compare the apparent rate of ground 
surface movement indicated in the GSP (GSI, 2020).   

The estimated range of settlement assumes that the sediments in the EMA remain at or above the 
“normally consolidated” stress state (i.e., the current stresses on the soils are less than the maximum 
those soils have previously been subjected to over geologic time). If the present or future stresses on 
the soils exceed the maximum past pressure, the potential long-term subsidence could be several 
times the estimated range.  

DISCUSSION AND CONCLUSIONS  

As noted above, ground subsidence is a complex, time-dependent phenomenon. There is commonly 
significant time-lag between the lowering of groundwater levels and observed subsidence. Figures 1 
and 2 include descriptions of the mechanisms, three-dimensional effects, and time-dependent aspects 
of ground subsidence. 

It is important to note that while settlement of the ground surface may have adverse effects on 
constructed facilities, the relative impact is dependent on the specific facility and the magnitude of 
settlement (both total and differential). The greatest potential for damage is along linear surface 
features, including pipelines, canals, levees, railroad tracks, highways. While there is the potential for 
localized impacts at bridges or building foundations, it is likely that limited amounts of subsidence 
will not adversely affect the performance of surface improvements and infrastructure.  
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Figure 1:  Schematic diagram of land subsidence due to groundwater withdrawal (from Galloway et 
al., 1999). 
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Figure 2:  Schematic diagram of land-surface movements associated with subsidence bowls 
(from Lowe, 2012, modified from Viets and others, 1979). S max is maximum vertical 
subsidence. 
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Groundwater Management Perspective 

From a groundwater management perspective, we are interested in the magnitude of subsidence that 
may take place as a result of removal of groundwater from the aquifer system. In California much of 
the land subsidence resulting from groundwater extraction has occurred in the San Joaquin Valley 
where the Corcoran Clay is present.  As ground water levels in the aquifers beneath the Corcoran 
Clay are lowered, the water no longer provides the buoyancy to help support the above soil column, 
so the sediments may compress.  

Consolidation of sediments typically takes a relatively long time, often tens of years before it 
becomes evident at the ground surface.  Once the mechanism to initiate subsidence has been started, it 
may persist for years after groundwater levels have returned above e the threshold which triggered it.  
Also, compressed sediments cannot be “uncompressed” by adding water to the system. Even if 
groundwater levels are returned to the “original” elevation, subsidence may continue for some period 
of time (as the system comes to the new equilibrium). 

In the EMA there has been no reported historical or anecdotal information regarding land subsidence 
as a result of groundwater extractions.  There may be, and likely has been some subsidence as a result 
of groundwater extraction, but we are not aware of documented impacts to surface features. With 
observed groundwater declines of roughly 100 feet occurring within the EMA (e.g., at 7N/31W-
36L02 between about 1943 and 1968, see Figure 3-25 of the GSP), some subsidence may have 
occurred prior to the initiation of SGMA, but there is not readily available information documenting 
that.  We do not know how much movement has occurred, or how it relates to the maximum amount 
that may occur based on the geotechnical analysis based on the limited data available. 

Recommendations  

Future declines in groundwater levels may result in land subsidence, but we are not able to accurately 
estimate those with the available data.  If subsidence is a threat to the groundwater basin, more 
rigorous investigation and analysis can be conducted to estimate the amount of compaction that has 
taken place to allow to estimate the maximum amount of compression that may be experienced at a 
specific location. In order to avoid the potential for additional subsidence from groundwater 
extraction, groundwater levels should be maintained at or above the historic lows. 

During planning and defining of groundwater management goals for the EMA, the need for additional 
studies should be assessed. Studies could include performing reconnaissance or inspection of critical 
infrastructure and other facilities to assess whether signs of deformation or subsidence can be 
observed. If additional ground surface data becomes available, it may be beneficial to evaluate the 
estimated basin storage and compare it to the measured subsidence.  

As a minimum, we recommend that the ground surface elevations within the groundwater basin be 
periodically surveyed and that apparent changes in elevation be assessed. If total and differential 
settlements across the basin are of concern, additional measures should be developed to fill data gaps 
and allow for more-detailed evaluation. If a more-detailed evaluation of potential subsidence is 
desired, a plan should be developed to investigate the geotechnical parameters and stress history 
within the aquifer materials, which could include in situ and laboratory testing of soil samples.  
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Limitations 

In the performance of its professional services, GEI Consultants, Inc., its employees, and its agents 
comply with the standards of care and skill ordinarily exercised by members of our profession 
practicing in similar localities. The analyses, conclusions, and recommendations discussed in this 
memorandum are based on limited information about the sites evaluated. Subsurface conditions may 
vary from those assumed for the purposes of this study.  

No warranty, either express or implied, is made or intended in connection with the services performed 
by us, or by the proposal for consulting or other services, or by the furnishing of oral or written 
reports or findings. In the event conclusions or recommendations based on information in this 
memorandum are made by others, such conclusions and recommendations are not our responsibility 
unless we have been given an opportunity to review and concur with such conclusions or 
recommendations in writing. 
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ATTACHMENT A  

 

Hydrographs, Well Locations, and Stratigraphic Information Used in Analyses 
(well logs and excerpts from GSI Water Solutions, Inc., 2020) 
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Figure 3-24. Representative Paso Robles Formation Hydrographs: Wells -08P01 and -07G06 
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Figure 3-26. Representative Careaga Sand Hydrographs: Wells -10F01 and -34M01 
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Figure 3-28. Representative Tributary Alluvium Hydrographs: Wells –06F01 and –36H01 
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WATER WELL DRILLERS REPORT 

1. ·owner: 

2. Location of Well: 

3. Owner's Well No.: 

4. Type of Work: 

5. Proposed Use: 

6. Drilling Method: 

7. Filter Pack: 

8. Casing Installed: 

9. Perforations: 

10. Well Seal: 

WELL NO. SA 

Santa Ynez River Water Conservation 
District, Improvement District No. 1 
P. 0. Box 157 
Santa Ynez, California 93460 

T.7N., R.31W., SE 1/4 SW 1/4 Section 23 -
Town of Los Olivos, Santa Barbara County 
(Refer to attached map) 

No. SA 

New Well 

Domestic and Irrigation 

Reverse Rotary 

a. Size: 50/50 mix of 8 x 16 and 
6 x 12 Monterey sand. 

b. Diameter of Bore: 28 Inches 
c. Interval Packed: 0 - 1,300 Feet 

a. Material: Copper Bearing Steel 
b. Cased Interval: 

30-I nch Diameter (0.375 Inch 
Thick), 0-180 Feet 

16-Inch Diameter (0.375 Inch 
Thick), 0-1,300 Feet 

a. Type: 1/16-Inch R. Moss 
Louvered Fulflo 

b. Perforated Interval: 
16-Inch Diameter Casing, 

650-1,300 Feet 

a. Type: Minimum 2-Inch Thick 
Surface Sanitary Seal from P-180 Feet 

b. Material: Grout, Class C Cement 
With Two Percent CaCl. 
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11. Water Levels: 

12. Well Test: 

13. Wel 1 Log: 

115 -
125 -
135 
145 -
155 -
165 -
180 -
190 -
200 -

210 -

220 -
230 -
240 -
250 -
270 -
280 -

310 -
320 -
330 -
340 -

360 -
370 -
38 0 -
390 -
400 -
410 -
430 -
460 -

49 0 -
520 -
530 -
550 -
580 -

125 
135 
145 
155 
165 
180 
190 
200 
210 

220 

230 
240 
250 
270 
280 
310 

320 
330 
340 
360 

370 
38 0 
390 
400 
410 
430 
460 
490 

520 
530 
550 
58 0 
590 

a. Depth to First Water: Unknown 
b. Standing Water Level After 

Completion - 227 Feet 

Pump test performed under the direction 
of Stetson Engineers Inc. 

a. Static Water Level - 277 Feet 
b. Pumping Water Level - 344 Feet 
c. Pumping Rate - 1,000 gpm 
d. Pumping Period - 8 hours 

Total Depth - 1,345 Feet; Completed Well 
Depth - 1,300 Feet 

Round Gravel with some sand 
Coarse gravel 
Boulder, coarse gravel with clay 
Boulder 
Boulder with clay 
Clay with gravel (coarse to round) 
Coarse to round gravel with clay 
Sand, gravel and clay 
Light brown clay with trace of sand and 

gravel 
Light brown clay with trace of sand and 

gravel 

Coarse to round gravel with some clay 
Boulders, coarse gravel with some clay 
Coarse to round gravel with clay 
Light brown clay 
Yellow brown clay with some sand and 
gravel 

Round gravel and trace of dark brown clay 
Light brown clay 

Yellow brown clay with gravel and some 
dark brown clay 

Sand with gravel and light brown clay 
Sand and clay 
Coarse gravel with light brown clay 
Yellow brown clay with coarse sand 
Gravel with light b rown clay 
Light brown clay with gravel 
Light brown clay 
Sticky light brown clay with sand and 
gravel 

Light brown clay 
Yellow brown clay with trace o f s and 
Light brown clay with trace of gra vel 
Light brown clay 
Gray clay 
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590 - 600 
600 - 620 
620 - 630 
630 - 690 
690 - 700 
700 - 710 
710 - 730 
730 - 750 
750 - 760 
760 770 
770 - 780 
780 - 790 
790 - 810 

810 - 820 
820 - 830 
830 - 840 
840 - 855 
855 - 865 
865 - 875 
875 - 915 
915 - 925 
925 - 935 
935 - 955 
955 - 965 
965 - 975 
975 - 995 
995 - 1025 

1025 - 1035 
1035 - 1045 
1045 - 1055 
1055 - 1065 
1065 - 1085 
1085 - 1095 
1095 - 1105 
1105 - 1110 
1110 - 1115 

1115 - 1125 
1125 - 1135 
1135 - 1145 

1145 - 1185 
1185 - 1195 
1195 1215 
1215 - 1225 
1225 - 1235 

1235 - 1245 
1245 - 1255 
1255 - 1275 
1275 - ·1285 
1928 - 1295 

Gray and light brown clay 
Light brown clay 
Yellow brown clay 
Light brown clay 
Sticky clay 
Yellow brown clay with trace of gravel 
Yellow brown clay and sand 
Boulder, sand and gravel with clay 
Yellow brown clay 
Yellow brown clay with some sandy clay 
Light brown clay with sand and gravel 

Light brown clay, trace of sand and 
yellow clay 

Yellow brown clay and some sand 
Light brown clay 

Yellow clay with coarse sand 
Gravel, sand, clay 
Sand and clay 
Gravel, sand and clay 
Boulders 
Sand, clay and gravel 
Gravel, sand and clay 
Yellow brown clay, sand and gravel 
Yellow brown clay with trace of sand 
Yellow brown clay, sand, trace of gravel 
Light brown clay 
Light brown sand clay 
Yellow brown sand clay 
Yellow brown clay, gravel and sand 
Dark brown clay 
Dark brown clay (hard packed) 
Yellow brown sandy clay 
Brown clay (sandy and silty) 
Sticky yellow brown clay with sand 
Clean coarse to round sand with gravel 

and some clay 
Yellow brown compact clay 
Dark brown clay with trace of sand 
Dark brown clay with compact gray-green 

clay 
~lean gravel with round sand 
Gravel, sand and some clay 
Gray brown clay 
Light brown sandy clay 
Fine grained sand and some coarse sand 

and clay 
Sand, gravel with clay 
Light brown clay 
Light brown clay with sand 
Dark brown clay 
Dark brown sandy clay with gray-green 

clay and fine sand 
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1295 
1335 

1335 
1345 

Gray-green, packed clay 
Dark brown, sticky clay 

14. Well Driller's Statement: 

Well Driller: 
B & W Drilling 
P.O. Box 1309 
Clovis, California 93613 

Report Prepared by: 

Stetson Engineers Inc. 
2171 E. Francisco Blvd., Suite K 
San Rafael, California 94901 
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1.0 INTRODUCTION 

GSI Water Solutions, Inc. (GSI), has been retained by the Santa Ynez Basin Eastern Management Area 
Groundwater Sustainability Agency (EMA GSA) to prepare and document a groundwater flow model of 
the Santa Ynez River Valley Groundwater Basin Eastern Management Area (EMA or Basin) to aid local 
agencies in compliance with the Sustainable Groundwater Management Act of 2014 (SGMA). The 
groundwater flow model is a key requirement in the development of a Groundwater Sustainability Plan 
(GSP) for the study area. The EMA is located in Santa Barbara County on California’s central coast (Figure 
1-1). 

This project is part of a cooperative effort among three Groundwater Sustainability Agencies (GSAs) in 
the Basin including the EMA GSA, a GSA for the Basin Central Management Area (CMA) known as the 
CMA GSA, and a GSA for the Western Management Area (WMA) known as the WMA GSA. The entire 
Basin and the boundaries of each of the GSAs are shown on Figure 1-2. The three GSAs coordinated the 
development of their respective GSPs such that they are consistent with no contradictions or conflicts. 
Although the EMA is the primary focus of this modeling study, the modeling effort overlaps with portions 
of the CMA hydrologic model developed by Stetson Engineers, Inc. (Stetson). 

1.1 Background 

SGMA required that the California Department of Water Resources (DWR) identify groundwater basins 
and subbasins in conditions of critical overdraft. As defined by DWR, overdraft occurs when the average 
annual amount of groundwater extraction exceeds the long-term average annual supply of water to the 
basin. Effects of overdraft can include land subsidence, groundwater depletion, and/or chronic lowering 
of groundwater levels. DWR Bulletin 118 defines critical overdraft as “when continuation of present water 
management practices would probably result in significant adverse overdraft-related environmental, 
social, or economic impacts” (DWR, 2018). 

Based on this criterion and a formal evaluation of groundwater basins across the state, the DWR found 
the EMA to be medium priority, not in critical overdraft. Livestock ranging and farming has long been the 
mainstay of the economy of the Santa Ynez Valley. Prior to the 1970, mixed vegetables and forage crops 
dominated the agricultural acreage. Beginning in the 1970s, vineyards were planted to launch a wine 
production industry in the Valley. The industry grew quickly, and Santa Ynez Valley wines have since 
gained broad recognition for quality. Most of the water demand associated with agricultural production is 
supplied by groundwater, although portions of the EMA receive surface water supplies diverted from the 
Santa Ynez River and associated alluvial groundwater system, as well as some imported water from the 
State Water Project (SWP). Nonetheless, in many years, especially during frequent drought cycles, 
agricultural water demand exceeds the surface water inflows, leading to the drilling of wells to develop 
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the groundwater resources to fulfill that unmet demand. In fact, under recent historical conditions (since 
2011), the average annual demand on groundwater resources exceeds the average existing recharge to 
the groundwater system. As shown in the water budget for the EMA (Section 3.3 of the GSP), over the 37-
year period of record from WYs 1982 through 2018, the EMA groundwater basin appears to be resilient. 
The water budget results are consistent with long-term monitoring of groundwater levels across the 
study area, showing that groundwater levels are generally able to recover from the lowering experienced 
during drought periods when a multi-year wet cycle occurs. A summary of the water budget is provided 
in Section 2.6 of this document. 

The Santa Ynez EMA Hydrologic Model (SYEMAHM) described in this report represents a key step in the 
process of developing a GSP per SGMA requirements (Figure 1-3). The SYEMAHM was developed for 
this project to provide a quantitative tool for evaluation of alternative water management scenarios 
considered for the GSP. Additional model development and calibration will occur throughout the 
implementation of the GSP as additional data are collected.  

1.2 Model Objectives 

The objectives of the current modeling effort were as follows: 

• Prepare a preliminary three-dimensional numerical surface water/groundwater flow model of the 
EMA and portions of adjoining basins and management area. The model must be capable of 
representing inflows and outflows from the EMA out of and into the adjoining basins and 
simulating groundwater levels and storage in the Basin.  

• Calibrate the surface water/groundwater flow model for the period of WYs 1982 through 2018, a 
period selected as representative based on historical precipitation records for the EMA (Section 3 
of the GSP). 

• Provide a 50-year Base Case Forecast from 2022 through 2072 assuming continuation of recent 
land use trends and continued “normal hydrology” conditions based on the historical period of 
record modified to account for climate change. This forecast was used to establish Critical 
Thresholds and Monitoring Objectives throughout the EMA. 

• Provide Project and Management Forecasts from 2022 through 2072 employing the Base Case 
Forecast augmented to simulate various proactive Management Actions and Projects that may 
be implemented in the future to assure sustainability of the EMA groundwater resources. Such 
Management Actions and Projects may include items such as groundwater exchanges, land 
fallowing in sustained droughts to constrain demand, and managed aquifer recharge projects to 
enhance supply.  
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• Compare the Base Case and Project Forecast and evaluate which additional Projects and/or 
management actions may provide the best path to achieve sustainability by 2042 and thereafter.  
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Figure 1-1. Study Area Location Map 
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Figure 1-2. Santa Ynez River Basin showing EMA, CMA, and WMA 
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Figure 1 3. Groundwater Model as Third Step in Groundwater Sustainability Plan Development  
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2.0 HYDROGEOLOGIC CONCEPTUAL MODEL 

A hydrogeologic conceptual model (HCM) is a simplified description of the groundwater flow system, 
frequently in the form of a block diagram or cross section with an accompanying narrative description of 
the function and interaction of the components that comprise the hydrogeologic system (Anderson and 
Woessner, 1992). The nature of the HCM determines the dimensions of the numerical model and the 
design of the grid, the distribution of the hydrogeologic properties, and the definition and distribution 
(over space and time) of external and internal stresses and boundary conditions (e.g., well pumping, 
irrigation returns flows, and other components). The purpose of the HCM is to establish an initial 
understanding of the groundwater system and organize the associated data and information so that the 
system can be analyzed more effectively. The HCM is Section 3.2 in the GSP. Key elements of the HCM 
are highlighted here to provide context and sufficient foundation for the numerical model development, 
without having to refer to Section 3.2 of the GSP.  

This section also provides a summary of the inflows and outflows, and associated data sources, utilized as 
inputs for both the inventory annual water budget (GSP Section 3.3) and the numerical groundwater flow 
model. 

Figure 2-1 presents a block diagram that schematically represents key aspects of the HCM for the 
SYEMAHM. Details related to this HCM for the project include (1) description of the model domain, (2) 
delineation of the hydrostratigraphic units within the model domain, (3) definition of sources and sinks 
and estimation of the water budget, and (4) narrative description of the flow system.  

2.1 Basin Location and EMA Extent 

The EMA is in the eastern portion of the Santa Ynez River Basin in Santa Barbara County, California 
(Figure 1-2). The defined boundaries of the EMA were developed by DWR as described in Bulletin 118, 
based on the areal extent of the principal aquifers that can yield reliable water supplies. As depicted in 
Figure 2-1, the Santa Ynez Valley EMA HCM study area encompasses the entire landscape and 
underlying geology from the mountains rimming the Basin (the San Rafael Mountains to the north and 
east and the Santa Ynez Mountains to the south) down to the Santa Ynez River that drains water from 
the valley. The diagram illustrates the HCM and its various components, including the basin topographic 
setting, the underlying geologic system and principal aquifers, generalized recharge and discharge areas 
for the aquifers, principal flow directions, water inflows and outflows. Important details related to each of 
these components of the HCM are presented in the following subsections. 
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Figure 2-1. Hydrogeologic Conceptual Model for Eastern Management Area, Looking Down the Valley from East to West 

Source: Nishikawa, 2013, Hydrologic and Geochemical Characterization of the Santa Rosa Plain Watershed, Sonoma County, California 
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The EMA covers an area of approximately 100,000 acres or about 150 square miles (sq. miles). While 
rugged mountain ranges bound the EMA to the south, north and northeast, the EMA is bordered on the 
northwest by the San Antonio Creek basin, and the CMA to the west. Groundwater supplies are produced 
from saturated and permeable geologic deposits underlying the land surface, which extend to depths 
more than 3,000 feet (ft) in the deepest portion of the Basin (see Section 2.3 below). The 
hydrostratigraphic column from top to bottom for these permeable sediments consist of (1) recent 
alluvium deposited along incised tributary channels, (2) older alluvium up to 300 ft thick blanketing most 
of the landscape across the southwest portion of the EMA, overlying the (3) Paso Robles Formation and 
Careaga Sand that supply most the groundwater produced in the EMA. Thus, the vertical extent of the 
groundwater model must include all of these geologic units, as well as the underlying lower-permeability 
formations (Sisquoc and Monterey Formations) and fractured bedrock.  The freshwater hydrogeologic 
system, extending to a depth of about 3,000 ft below ground surface (bgs), is underlain by deeper 
confined saline groundwater below.  

2.2 Topography  

The San Rafael Mountains on the north-northeast side of the area rise to elevations from 4,000 to more 
than 6,000 ft above mean sea level (amsl), while the crest of the Santa Ynez Mountains to the south 
ranges between 3,000 ft to more than 4,000 ft amsl. The EMA generally spans the area from where the 
steep slopes of the San Rafael Mountains give way to a more gently sloping landscape that descends all 
the way to the Santa Ynez River. This area is often referred to as the Santa Ynez Uplands, the break in 
slope between the San Rafael Mountains and the Santa Ynez Uplands occurs at an elevation between 
1,100 and 1,300 ft amsl. The river is located at the boundary between the EMA and the Santa Ynez 
Mountains to the south. The elevation of the riverbed below Lake Cachuma and Bradbury Dam is almost 
600 ft amsl, and the elevation drops steadily as the river flows downstream to the west, past the 
communities of Santa Ynez and Solvang, reaching an approximate elevation of 300 ft amsl, where it 
leaves the EMA near Buellton.  

2.3 Geology, Geologic Formations, and Hydrogeologic Properties 
The HCM section of the GSP (Section 3.2) provides a detailed description of the geologic history of the 
study area, including geologic descriptions of each of the units that are found at the ground surface and 
extend beneath or underlie the area. A summary of the geology is presented here to provide context for 
describing the hydrologic properties of these formations, which is a key step for development of a 
quantitative model to simulate groundwater flow through these deposits. The GSP Section 3.2 provides 
greater detail. Figure 2-2 provides a geologic surface map of the area, specifically presenting the 
geologic formations at the ground surface. This figure also shows section lines for the geologic profiles 
presented in Figures 2-3 and 2-4 as well as the locations of geologic faults, which are important to 
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consider as potential barriers to groundwater flow in the quantitative groundwater model. Several 
additional geologic sections are provided in Section 3.2 of the GSP. As can be seen in the cross sections, 
hydrogeologically the EMA can be described as a deep depression in the basement bedrock, with the 
Basin filled with relatively permeable deposits of sediments that have been eroded from the adjacent 
mountains. The lateral extent of these deposits defines the limits of the EMA Basin (DWR, 2018). 
Furthermore, these deposits represent the principal aquifer units, the Paso Robles Formation and the 
Careaga Sand, in the study area. 
 
The hydrogeologic properties necessary for understanding and quantitatively modeling groundwater 
flow through geologic materials, and how they apply to the Santa Ynez EMA, are provided in the next 
subsections. 
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Figure 2-2. Surface Geologic Map with Cross-Section Lines 
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Figure 2-3. Groundwater Model West – East Geologic Cross Section through EMA 
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Figure 2-4. Groundwater Model North - South Geologic Cross Section through EMA 
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2.3.1 Hydrologic Properties for Groundwater Flow 

As described in Section 3.2 of the GSP, the following hydraulic properties of the media are necessary for 
understanding groundwater flow through the deposits and are needed as input to the groundwater 
model. 

 Hydraulic conductivity: the rate of flow of water in gallons per day through a cross section of one 
square foot under a unit hydraulic gradient (ft per day). 

 Transmissivity: the rate at which water is transmitted through a unit width of an aquifer under 
a unit hydraulic gradient (square ft per day). The transmissivity is commonly computed as the 
hydraulic conductivity times the saturated aquifer thickness 

 Storativity: the volume of water an aquifer releases from or takes into storage per unit surface area 
of the aquifer per unit change in head (water level). A more detailed description of the storativity 
and its three components is provided in the following section.  

 Specific Capacity: the rate of discharge of a water well per unit of water level drawdown (gallons per 
minute per foot of drawdown) 

 
For inputs required by the groundwater model, in addition to the hydraulic conductivity and storage 
characteristics described above, other key properties to consider are the thickness and areal extent of the 
geologic units. In other words, the hydraulic conductivity (also commonly referred to as the permeability) 
is a measure of how easily water can flow through the geologic media under a pressure gradient, i.e., the 
higher the value the more “permeable” the media. The storage characteristic, or storativity (S), is a 
dimensionless measure of the volume of water that will be drained from an aquifer with a reduction in 
hydraulic head (lowering of groundwater level). Storativity includes three components: 

1. The elastic component. For a confined aquifer, storativity results only from the rock and fluid 
compressibilities, is referred to as the specific storage, Ss and is typically very small (ranging 
between 10−4/foot of aquifer thickness for shallow unconsolidated deposits to as low as 10-6/foot 
for deeply buried consolidated rocks). This Ss is elastic in the sense that the deposits will take 
water into storage as water levels rise in equivalent volume that they will release water from 
storage when the groundwater level falls the same amount.  

2. The inelastic component. For a confined aquifer, when the reduction in groundwater levels is 
so extreme that it leads to consolidation of the solid matrix, water is released from pore storage 
as the porosity decreases. The inelastic release of water from storage typically results in land 
subsidence and is not reversible like the elastic storage. Land subsidence is discussed further 
below in Section 2.3.5. 

3. For an unconfined aquifer, the effect of rock and fluid compressibilities is generally much smaller 
compared to the specific yield (Sy), which is defined as the volume of water that will drain under 
the force of gravity from unit bulk volume of the aquifer.  
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Again, as described above, the Storativity (sometime referred to as the Storage Coefficient) S, is the sum 
of the elastic storage Ss times the aquifer thickness plus the specific yield Sy.  

 

2.3.2 Hydrogeologic Units and Properties 

The hydraulic properties of the geologic formations that underlie the EMA were estimated based on 
published values (Upson and Thomasson, 1951; LaFreniere and French, 1968; Hoffman, 1996; Hopkins, 
2003) and pumping test analyses for wells compiled for creation of this GSP. These data were 
supplemented by additional data found in well completion reports reviewed by GSI.  
 

2.3.2.1 Permeable Units and Principal Aquifers 

Aquifer testing data were compiled for wells completed within permeable geologic units in the study 
area, specifically the Paso Robles Formation, Careaga Sand, and Santa Ynez River Alluvium. The range of 
values of these hydrologic properties for each of the materials are presented in Table 2-1 and Figure 2-
5 below. Another highly permeable geologic unit (but of only limited areal extent and thickness), the 
Tributary Alluvium, lacked supporting aquifer testing data. Section 3 of the GSP includes detailed 
descriptions of each of the units.  
 
2.3.2.2 Aquitards 

An aquitard can be defined as a geologic unit of low permeability and low storativity that does not 
generally yield significant volumes of water to a well. No areally extensive significant confining aquitard 
units are known to exist in the EMA. However, locally confined conditions may be observed in wells 
completed in the Paso Robles Formation, due to the significant heterogeneity in this unit (as described in 
Section 3.2 of the GSP) and as evidenced by the broad range of permeabilities exhibited in pumping test 
results. The heterogeneity of the Paso Robles Formation includes clayey layers and gravel lenses of 
varying thickness, that can be localized or of significant areal extent.  

While no extensive aquitard units that extend across the Basin are encountered within the principal 
aquifers from the Paso Robles down to the Careaga Sand, at the base of the EMA principal aquifers, are 
the low-permeability basement rocks that underlie the entire Basin. The most important underlying 
basement unit is the Monterey Formation. Locally at the southern edge of the EMA Basin, this aquitard 
unit rises to near the ground surface and forms a low-permeability barrier between the EMA principal 
aquifers within the Santa Ynez Uplands and the Santa Ynez River gravels (see Section B-B’ on Figure 2-4 
above). 
 
These are older low-permeability rocks beneath and surrounding the Basin. At the bounding mountain 
fronts on the north and south sides of the Basin, these low-permeability units are juxtaposed against 
from the Basin’s more permeable deposits by several faults, including the Little Pine Fault Zone to the 
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north and Santa Ynez River Fault zone to the south. The rocks that comprise the basement include the 
Sisquoc Formation; the Monterey Formation, Sandstone of Hurricane Deck (also known as the Temblor 
Sandstone); Vaqueros Sandstone; Sespe Formation; Espada Formation; and the Franciscan Assemblage. 
The most important bedrock unit within the EMA is the Miocene-age Monterey Formation (Tm/Tml on 
Figure 2-2). The Monterey Formation outcrops in the highlands surrounding the EMA, defines the base of 
the Basin, and lies stratigraphically below the Paso Robles and Careaga Sand. Regionally, the combined 
thickness of the low-permeability Sisquoc and Monterey Formations is up to 4,000 ft in the EMA and is 
often highly deformed.  
  
Water wells completed in the Monterey and Sisquoc Formations (generally livestock or single-residence 
domestic wells) are occasionally productive if a sufficient thickness of highly deformed and brittle 
siliceous shale is encountered by the wellbore. More often, however, the Monterey shale produces 
groundwater to wells in very low quantities. Nonetheless, this aquitard unit is not completely 
impermeable nor totally lacking porosity to store groundwater; thus, it is included in the model as 
extremely low-permeability and low-storage saturated media beneath the base of the Careaga Sand.  
 

2.3.2.8 Summary of Hydrologic Properties of Hydrogeologic Units in EMA  

Table 2-1 shows the hydrologic properties for these formations based on the publicly available 
literature, and Figure 2-5 provides a graphical depiction of the range of values of estimated hydraulic 
conductivity for the units. The chart in Figure 2-5 is a cumulative probability distribution of the 
estimated values obtained from the literature and interpretation of available pumping test data. While 
these results should not be considered statistically significant (i.e., there are not many data points, 
especially for the Older Alluvium), presenting the data this way illustrates some key characteristics of the 
hydrogeologic units in the EMA: 
 The Santa Ynez River alluvial deposits are significantly more permeable than all other units in the 

study area. 
 The Older Alluvium / Terrace Deposits also exhibit a high permeability, though lower than the Santa 

Ynez River alluvium, with a relative narrow range between the minimum and maximum values. 
 The Paso Robles Formation, on the other hand, exhibits an extremely wide range of permeabilities, 

from as little as 0.1 ft per day (ft/day) to as high as 100 ft/day. 
 The Careaga Sand also exhibit a wide range of permeabilities, though less than in the Paso Robles 

Formation, from less than 1 ft/day to as high as 20 ft/day. 
These ranges in estimated values of permeability for each hydrogeologic unit are used to constrain 
estimated values during model calibration (Section 4).  
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Table 2-1. Physical and Hydrogeologic Characteristics of Hydrogeologic Units 
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Figure 2.5. Cumulative Probability Distributions of Permeable Geologic Units in the EMA 
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2.3.3 Areal Extent of Hydrogeologic Units 

The surface map (Figure 2-2) shows the occurrence of each of the geologic units at the ground surface, 
and the profiles (Figure 2-3 and 2-4) show their general configuration along west-to-east and north-to-
south across the Basin. Figures 2-6 and 2-7 present the areal extent and thickness of each of the key 
permeable units within the EMA. Noting the different thickness scales on the two figures, it is clear that 
the Recent Tributary Alluvium and the Older Alluvial Terraces are relatively thin compared to the Paso 
Robles Formation and Careaga Sand.  
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Figure 2-6. Lateral Extent and Thickness of Recent Tributary Alluvium and Older Alluvial Terraces  
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Figure 2-7. Lateral Extent and Thickness of Paso Robles Formation and Careaga Sand 
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2.3.4 Unconfined and Confined Aquifers 

Groundwater encountered in wells drilled can be characterized as being under either confined or 
unconfined conditions, the differences between which are illustrated on Figure 2-8. As described by U.S. 
Geological Survey (USGS),1 a confined aquifer is permeable geologic formation below the land surface 
that is saturated with water, with layers of low-permeability aquitard both above and below the aquifer, 
causing it to be under pressure so that when the aquifer is penetrated by a well, the water will rise above 
the top of the aquifer. An unconfined, or water table, aquifer is an aquifer whose upper water surface 
(water table) is at atmospheric pressure. In an unconfined aquifer, the water table is able to freely rise 
and fall in response to inflows (recharge) and outflows (e.g., pumping wells). Water-table aquifers are 
usually closer to the Earth's surface than confined aquifers are, and as such are impacted by drought 
conditions sooner than confined aquifers.  

In the EMA, unconfined groundwater conditions are present in the Santa Ynez River Alluvium, Recent 
Alluvium, Older Alluvial Terraces, and upper portions of the Paso Robles Formation. Groundwater is 
encountered in confined conditions in the deeper parts of the Paso Robles Formation and over most of 
the Careaga Sand. Groundwater beneath the EMA and surrounding areas is typically found between 
depths from 30 to 250 ft below ground surface, depending on location and time. Contour maps of 
groundwater elevations measured in numerous wells across the EMA for the Paso Robles Formation and 
the Careaga Sand are presented on Figures 2-9 and 2-10, respectively.  

 
 

Figure 2-8. Schematic Diagram Illustrating Unconfined and Confined Aquifers 

 
1 https://www.usgs.gov/faqs/what-difference-between-a-confined-and-unconfined-water-table-aquifer?qt-
news_science_products=0#qt-news_science_products 
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Figure 2-9. Groundwater Elevation in Paso Robles Formation, Spring 2018 
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Figure 2-10. Groundwater Elevation in Careaga Sand, Spring 2018 
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When developing the regional water level contour maps for the Paso Robles Formation, care was taken 
to eliminate data from potential perched aquifers (Figure 2-8). Perched aquifers can exist locally within 
the Paso Robles Formation due to the previously described heterogeneity in textures and permeabilities, 
specifically the presence of laterally extensive clayey layers and lenses. The water level maps are intended 
to represent the regional groundwater flow conditions across the Basin. Thus, wells determined to be 
likely to be reflecting perched conditions were eliminated from consideration as water levels showing the 
regional groundwater flow in the Paso Robles Formation. The primary screening criteria were well logs 
describing drilling conditions, depth of well, and comparisons to water levels in the most nearby wells. 
Both of the water level maps (Figures 2-9 and 2-10) show a general groundwater flow direction from the 
high recharge zone in the mountainous area upslope from the EMA south and southwest toward the 
Santa Ynez River. 

2.3.5 Land Subsidence 

Land subsidence due to excessive groundwater withdrawals has affected large areas of California, notably 
in the San Joaquin Valley. For example, between 1926 and 1970, there was between 4 ft and 12 ft of 
cumulative subsidence across much of the Tulare Lake subbasin as described by the USGS (Faunt et al., 
2016). Land subsidence due to excessive groundwater pumping results when fine-grained sediments 
(clays and silts) within an aquifer system consolidate (compress) when groundwater levels decline to 
historically low levels, reducing the buoyant effect of the stored groundwater, and increasing the 
effective vertical stress from the overlying sediments. This phenomenon was described above in the 
context of the groundwater storage coefficients, with subsidence associated with inelastic release of 
water from storage. Other areas in the state with notable groundwater pumping-induced subsidence 
include the Oxnard Plain, the Coachella Valley, and the Los Angeles Basin.  

A variety of methods can be used to measure and monitor land subsidence. Airborne interferometric 
synthetic aperture radar (InSAR) is one widely used method. Regular InSAR surveys conducted over the 
same region can reveal areas of subsidence. Ground-based methods, such as continuous GPS (CGPS) 
measurements, campaign global positioning system (GPS) surveying, and spirit-leveling surveying are 
also employed to monitoring land subsidence, while in situ aquifer-system compaction can be measured 
by using borehole extensometers (Sneed and Brandt, 2015).  
 
As described in Section 3.2.4 of the GSP, InSAR satellite monitoring of land subsidence in the area 
immediately surrounding the EMA over the 19-year period from 2001 through 2020 indicates that the 
measured rate of subsidence or uplift is within the range of measurement error, and thus is considered 
insignificant (NASA JPL, 2018). 
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2.4 Climate and Surface Water Hydrology 

The preceding sections provide details on the geology, geologic units, and their hydrogeologic 
characteristics and properties. The presence of groundwater in the pore spaces of the geologic units 
results from infiltration of precipitation into the soils and eventually to the underlying geological 
formations, a process referred to as groundwater recharge. The following subsections describe the 
climate and precipitation regime for the study area, and the surface waters (Santa Ynez River and 
tributary streams), interconnected with the groundwater system in the EMA. 

2.4.1 Climate and Precipitation 

The climate in the EMA is semi-arid, characterized by hot, dry summers and cool moist winters, and is 
classified as Mediterranean steppe climate (Köppen climate classification [1936]). The wet season occurs 
from November through March with 80 percent of precipitation falling during this time frame (EPA, 
2007). The EMA usually receives little to no rainfall in the summer months. Precipitation typically occurs 
from storms that move in from the west and northwest off the Pacific Ocean, and occasionally from 
storms from the southwest that contain warm sub-tropical moisture producing heavy rains especially 
during El Niño episodes.  

The Los Alamos weather station provides the longest period of record of all weather stations within and 
near the EMA, with a period of between 1905 and 2018. Historical annual precipitation can vary 
significantly from year to year, as illustrated for the Los Alamos station (Figure 2-11), which has ranged 
from a low of 5.17 inches in 1924 to a maximum of 36.2 inches in 1998, and averages about 15.3 inches 
per year. Superimposed on this interannual variability is the strong seasonal variability mentioned above, 
illustrated in Figure 2-12 as the monthly precipitation at the Santa Ynez gage for the period from 1982 
through 1994. During this period, essentially all rain fell in the winter, with the maximum month reaching 
nearly 16 inches in January 1992. This results in an estimated average recharge into the groundwater of 2 
inches per year, occurring principally in the winter. 
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Figure 2-11. Historical Annual Precipitation, Los Alamos Gauge, 1910 through 2018 
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Figure 2-12. Historical Annual Precipitation, Santa Ynez Gauge, 1982 through 1994 
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The weather stations in the EMA provide point measurements of precipitation and other meteorological 
parameters over time (see GSI, 2020). Utilizing discrete point measurements of precipitation, the PRISM 
Climate Group of Oregon State University2 developed gridded monthly precipitation maps covering the 
entire continental U.S., with values on a 1-kilometer spacing. Recently, the USGS (Flint et al., 2013) 
developed the Basin Characterization Model (BCM), which utilizes the PRISM climate data together with 
elevation and soil mapping data to develop a hydrologic water balance on a grid of 270 x 270-meter 
cells covering the entire state of California for the period from 1951 to 2019. The precipitation, 
groundwater recharge, evapotranspiration (ET), and runoff from the BCM were employed to help develop 
inputs and boundary conditions for the SYEMAHM, as described in Section 4.5 below. For example, 
Figure 2-13 provides a map showing the distribution of average annual winter (December through 
March) precipitation, clearly illustrating the significant spatial variability in precipitation across the study 
area. 

 
2  Available at http://prism.oregonstate.edu 

http://prism.oregonstate.edu/
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Figure 2-13. Average Winter Precipitation Across Model Domain from BCM (2001 through 2018)  
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2.4.2 Surface Water Occurrence 

Surface water supplies potentially available in the watershed include the main stem and tributaries of the 
Santa Ynez River, and imported water from northern California through the State Water Project (SWP) via 
the Central Coast Water Authority (CCWA) pipeline. The sections below summarize the local surface 
water system interconnected with the groundwater system and imported water through the SWP and 
CCWA.  

2.4.2.1 Interconnected Surface Water 

If no groundwater pumping occurred in the EMA, the Santa Ynez River would be the ultimate natural 
groundwater drain for the hydrologic system, with groundwater discharging from the EMA principal 
aquifers contributing baseflow to the river and its major tributaries. When the precipitation intensity 
exceeds the soils’ ability to absorb and infiltrate the water, surface water flow is generated as 
precipitation runs off the ground surface. This runoff will flow downslope until it encounters a stream 
channel, which conveys the flow to the Santa Ynez River through one of its tributaries.  

While excellent gage records exist for the Santa Ynez River flows, data on tributary flows are generally 
lacking. To support development of the surface water operations model for the Cachuma Project, Stetson 
(2008) developed multi-regression equations to generate monthly stream flows for each of the major 
tributaries in the study area. In addition, the BCM data set provides gridded data on surface runoff 
generation. A comparison was made between these two independent data sets, and a good agreement 
was found for total annual runoff for the tributaries in the study area. Figure 2-14 shows the time series 
of total annual runoff summed from the gridded BCM data to the tributaries that discharge to the Santa 
Ynez River. This figure clearly illustrates that the surface runoff generated in the EMA and its contributing 
watershed is strongly correlated to annual precipitation. It also shows that runoff varies significantly from 
year to year. The runoff to the tributaries north of the river that cross the EMA ranges from essentially 
zero in very dry years to greater than 60,000 acre-feet (AF) in very wet years. Figure 2-15 shows the 
major tributaries to the Santa Ynez River in the EMA. 
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Figure 2-14. Annual Precipitation and Runoff in EMA Model Domain from BCM Data 

As described in the HCM in Section 3.2 of the GSP, surface water streams interact with groundwater in 
two basic ways as illustrated in Figure 2-16: 

 Discharge of groundwater through the stream bed to the surface water channel (gaining stream 
condition). This requires that the elevation of the phreatic surface (commonly referred as the water 
table) in the vicinity of the surface water stream be higher than the elevation of the surface water 
body surface. 

 Infiltration and downward migration of surface water from the stream channel through the 
streambed into the underlying groundwater (losing stream condition). This condition requires the 
elevation of the water table in the vicinity of the surface water body to be lower than the elevation 
of the surface water body surface. 

Most of the tributaries in north of the Santa Ynez River that cross the EMA have reaches with gaining 
conditions and other reaches with losing conditions. In addition to gaining and losing conditions for 
stream-aquifer interactions that occur in the Santa Ynez Uplands, the streams can also be classified as 
perennial (meaning there are always surface flows present) or intermittent (meaning surface water flows 
are present at times, and the channel is dry at other times).  
 
According to the Nation Hydrography Dataset (USGS, 2020), the entire Santa Ynez River is defined as a 
perennial stream, as are several of its tributaries. Upstream of Bradbury Dam, perennial creeks include 
both Santa Cruz Creek and Cachuma Creek, which flow into Lake Cachuma. Below Bradbury Dam the 
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other creeks classified as perennial include the following (in order from upstream to downstream): San 
Lucas Creek, Zanja de Cota Creek, Quiota Creek, and Alisal Creek. The entire lengths of three creeks are 
classified as intermittent: Happy Canyon Creek, Alamo Pintado Creek, and Ballard Canyon. The upstream 
portions of Santa Agueda Creek and Zaca Creek are perennial, while they become intermittent 
downstream. All of the tributaries north of the river that cross the EMA are explicitly included in the 
SYEMAHM, allowing for both gaining and losing conditions. Figure 2-17 shows the estimated annual 
streambed percolation from the major northside tributary channels into the EMA groundwater system.  

2.4.2.2 Imported SWP Water 

Water from the State Water Project (SWP) is imported into the EMA using the Central Coast facilities of 
the SWP located west and crossing the southern edge of the EMA. Three water purveyors within the 
Santa Ynez Valley and one located partially in the EMA (and partially in the Lompoc Valley) have 
contracted for SWP water. Excluding drought buffers, their annual entitlements (in acre-feet [AF]) include 
the following: Santa Ynez River Water Conservation District, Improvement District No. 1 (ID No. 1) (500 
AF); the City of Solvang (1,500 AF, contracted through ID No. 1); Buellton (578 AF); and Vandenberg 
Space Force Base3 (5,500 AF, located partly in the Lompoc Valley). Some of the water from the SWP 
imported by ID No. 1 and the City of Solvang make it into the EMA groundwater system in two ways: 

 As irrigation return flows, from that portion of imported SWP water utilized for crop irrigation. 

 As onsite water treatment system (OWTS) domestic use return flow (percolation from septic tank 
leach fields) for households whose supply includes SWP water. 

 

 
3 Vandenberg Space Force Base was formerly called the Vandenberg Air Force Base until a renaming 
ceremony in May 2021 (Associated Press, 2021). 
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Figure 2-15. Stream Classifications  
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Figure 2-16. Gaining and Losing Streams 
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Figure 2-17. Annual Streambed Percolation from Northside Tributaries 

 

2.5 Land Use Impacts on Hydrology and Water Budget 

Land use in the EMA and surrounding areas includes extensive undeveloped areas as well as areas 
developed with agricultural crops, rural and subdivision residential dwellings, with smaller urbanized 
areas (The City of Solvang, and Santa Ynez, and Los Olivos).  

2.5.1 Areal Natural Groundwater Recharge 

Section 2.4.2.1 above describes how the tributaries that cross the EMA can recharge the aquifers when 
surface water runoff percolates into the streambed channel. In addition to this recharge concentrated 
along the stream channels, recharge can also occur in undeveloped areas across the EMA. The BCM data 
previously described also estimate this areal recharge. Like the BCM-computed runoff presented in 
Figure 2-13, the BCM recharge also varies spatially across the study area, as well as over time, 
depending on the wet season precipitation. Figure 2-18a presents the BCM-estimated monthly areal 
groundwater recharge across the EMA into the underlying groundwater system, while Figure 2-18b 
shows both the monthly BCM areal recharge as well as the monthly BCM runoff normalized by the 
monthly precipitation. These charts illustrate the strong seasonality in the monthly recharge. 
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Figure 2-18. Monthly Areal Recharge from BCM Averaged over Entire EMA 

 

2.5.2 Land Use, Groundwater Diversions, and Return Flows 

Groundwater pumping is closely related to land use. Land use was evaluated using DWR land use maps 
for 1985 through 2006 (DWR, 2016) and annual CropScape maps from 2006 through 2016 (CropScape, 
2016). These maps were provided in geographic information system (GIS) formats, allowing for 
aggregation of similar land uses (i.e., crop types) to simplify analysis.  

The EMA covers an area of approximately 100,000 acres, or about 150 square miles. The total cropped 
acreage has grown slightly over the WYs 1982 through 2018 period of record. More significant than the 
overall increase in cropped acreage is the transition in crop type from an agricultural system dominated 
mixed vegetables, hay crops, and pasture for livestock forage in the early 1970s, to a crop mix that is now 
made up of approximately 50 percent wine grapes. Figures 2-19 through 2-22 show the agricultural 
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crop patterns across the EMA for the years 1985, 1996, 2014, and 2016, respectively. A detailed analysis 
of these land use patterns shows that the 1996 data differ considerably from the other years, inconsistent 
with a steady transition from the 1985 cropping patterns to the cropping patterns in 2014 and 2016. 
Based on that, the 1996 data are considered less reliable for use in assigning cropping patterns in the 
model. 

Agricultural irrigation pumping, as well as irrigation return flows, are intricately linked to the land use and 
cropping patterns presented above. Annual pumping quantities are provided for the following: SYRWCD 
ID No. 1, the mutual water companies (MWCs) outside SYRWCD boundaries, the City of Solvang, and 
some of the water users that self-report to SYRWCD. Even more detail is provided for ID No. 1, which has 
reported pumped volumes provided by well on a monthly basis since 2008. However, for most of the 
irrigation pumpers located outside SYRWCD boundaries, pumped volumes were estimated based on the 
land use or cropped acreage data. This was accomplished using estimates of crop water use provided by 
SYRWCD. 

2.5.2.1 Duty of Water and Irrigation Diversions 

Ideally, historical use of irrigation water would be determined from records of diversions of irrigation 
water from the water source at the farm headgate. However, this is hardly ever the case. In fact, for the 
much of the irrigated agriculture in the EMA there is a notable absence of historical diversion records 
(except, as noted, for pumping records by ID No. 1 and the City of Solvang). In the absence of actual 
measurements of historical use, pumping rates need to be estimated based on acreage subject to the 
beneficial use and calculations of the duty-of-water based on crop type and climate data.  

The concept of duty-of-water dates back to at least 1903, when U.S. Reclamation Service engineer 
Elwood Mead defined the duty-of-water as “the area of crop which can be matured with a given volume” 
(Mead, 1903).  The 1917 edition of the Manual of the Reclamation Service used the more common 
definition, stating that “the duty of water is the quantity required for crop production on a given area, 
usually during a year or irrigation season. This may be expressed in acre-feet per acre, in acres per 
second-foot of continuous flow during the season, or in other units or combinations of these” (Davis and 
King, 1917).  In California, AFY is the most commonly used unit for characterizing the duty-of-water. 

 

 

 



Santa Ynez River Basin EMA Hydrologic Model for GSP Development 
 
 
 

 Page 39 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-19. Crop Distribution 1985 
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Figure 2-20. Crop Distribution 1996 
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Figure 2-21. Crop Distribution 2014 



Santa Ynez River Basin EMA Hydrologic Model for GSP Development 
 
 
 

 Page 42 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-22. Crop Distribution 2016 
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The duty-of-water includes water consumed through crop ET, water that evaporates during the irrigation 
process, and return flows. Return flow is defined as the amount of water applied to the crop in excess of 
the crop ET demand that eventually returns to the hydrologic system, either as deep drainage and 
recharge to groundwater, or water that leaves the cropped field as surface flows. Skaggs et al. (2011) 
provide a succinct explanation of the duty-of-water, how it is estimated based on crop demand (ETc), 
and the relationships between effective rainfall (Re), crop irrigation requirement (CIR), and the farm 
diversion requirements (FDR) and irrigation efficiency (Eff), as illustrated in Figure 2-23. 

 
Figure 2-23. Relationship between Theoretical Evapotranspiration (ET), Consumptive Irrigation 

Requirement (CIR), and Farm Delivery Requirement (FDR) 

Source: Skaggs et al. (2011) 
 

The amounts of plant uptake of water from soil4 are provided in FAO-56 (Allen et al., 1998) and the ASCE 
Standard Reference Method (Allen et al., 2005). With the crop type and required meteorological data, the 
ET demand can be computed. After accounting for effective precipitation (FAO-25, Dastane, 1978) and 
irrigation efficiency, the quantity of irrigation water to meet the ET demand can be estimated (the “FDR” 
in Figure 2-23).  

Rather than estimating ET from climate data and accounting for effective precipitation and irrigation 
efficiency to compute the FDR, the authors recommended that irrigation pumping demand be estimated 

 
4 From Battany, 2019, An initial estimate of a water duty factor for field-grown CBD hemp in the Paso 
Robles area. The University of California working in cooperation with San Luis Obispo County and the 
USDA. April 22, 2019. 
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for EMA using crop-specific water use factors published by SYRWCD. Table 2-2 presents the crop water 
use factors published by the SYRWCD. These water use factors are specifically used by most of the 
SYRWCD water users to report annual pumping volumes. The water use factors are multiplied by the 
cropped acreage to obtain the volume of water pumped. A potential shortcoming of this method is that 
it fails to recognize the effective rainfall component of the calculation, resulting in pumping estimates 
unaffected by whether it is a dry, average, or wet year. 

Table 2-2. Water Duty Factors for Crop Groups 

Crop Group Annual Crop Demand  
(acre-feet per acre per year) 

Deciduous Fruit and Nuts 2.14 
Field Crops 1.05 
Ornamentals 3.00 
Pasture 3.50 
Truck, Nursery, and Berry Crops 3.11 
Vineyards1 1.60 

Cannabis2 1.50 

Notes  
1 The assigned water duty factors are based on SYRWCD’s Groundwater Production Information and Instructions 
pamphlet (SYRWCD, 2010). 
2 From Battany, 2019, An initial estimate of a water duty factor for field-grown CBD hemp in the Paso Robles area. The 
University of California working in cooperation with San Luis Obispo County and the USDA. April 22, 2019. 
 

2.5.2.2 Municipal and Community Systems, and Domestic Pumping 

The urbanized areas of the City of Solvang and Santa Ynez are served by the Solvang municipal water 
system and ID No. 1 water supply system, respectively. For those areas, the pumped volumes are not 
necessarily intricately linked to the local land use, because the water supply may originate from a well 
located a large distance away from its point of use. Both Solvang and ID No. 1 provide monthly and 
annual pumping data, which were directly used in the model. The model also uses data from several local 
water systems operating within the SYRWCD boundaries (e.g., Skyline Park) that self-report pumping 
data to SYRWCD.  

Incorporated mutual domestic water systems outside SYRWCD boundaries (e.g., Rancho Santa Ynez 
Estates) report annual diversions to the SWRCB. Rural domestic pumping estimates were obtained from 
land use data for those rural residences not served by any other water system and applying a standard 
per-capita demand of 0.5 acre-feet per year per unit (AFY/unit). Estimated annual groundwater pumping 
for all these uses (irrigation, rural domestic, and municipal-residential uses) were developed for the 
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SGMA groundwater budget for the EMA, and the same values were utilized as annual pumping demand 
in the SYEMAHM. A high-level summary of these values is presented in Figure 2-24. 

 

Figure 2-24. Estimated Annual Groundwater Pumping in the EMA 

 
2.5.2.3 Return Flows 

Return flows can be defined as that portion of water applied to a particular use that ultimately is 
returned to the hydrologic cycle as part of that use. The two most important return flows for the EMA 
groundwater system are agricultural irrigation return flows and residential domestic use return flows.  

As noted above, part of the water applied for irrigation purposes is not consumed by crop ET. Part can 
run off a field as surface water runoff to the nearest low point. This runoff is commonly referred to as 
“tailwater” that eventually reaches a stream channel or can percolate down to the uppermost 
groundwater systems. In addition to that “off-farm” return flow, another part can percolate past the root 
zone within a cropped field, also to become irrigation return flow to the hydrologic system. As described 
in the water budget provided in Section 3 of the GSP, agricultural water use efficiency—and thus the 
agricultural irrigation return flow—varies by crop type. For example, vineyards typically irrigate by drip 
systems that have a very high irrigation efficiency, from 90 to 95 percent. This means very little return 
flow (less than 5 to 10 percent). The efficiency of drip systems can be compared to overhead sprinkler 
irrigated systems, which may operate at 60 percent efficiency or less (if operated in the hottest part of 
the day), and only part of the 40 percent inefficiency results in return flows (part is non-beneficial losses 
due to evaporation from the air and leaf surfaces). For this project the crop efficiencies presented in 
Table 2-2 were used.  

Municipal Pumping 
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The return flow from agricultural irrigation is presented on Figure 2-25 for the four discrete years with 
land use surveys in the EMA between 1985 and 2016. 

Residential domestic use return flows are associated with rural residences not served by sanitary sewer 
systems. Those residences discharge their domestic wastewater to OWTS (also known as septic tank – 
leach field systems). For the EMA, the OWTS return flows are calculated as 50 percent of the residential / 
domestic water use in all areas not served by a centralized sanitary sewer system. The locations of the 
OWTS are presented on Figure 2-26. 
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Figure 2-25. Location of Irrigated Areas Receiving Irrigation Return Flows  
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Figure 2-26. Location of OWTS Generating Return Flows  
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2.6 Basin Water Budget 
The basin water budget describes the inflows to and outflows from the Basin hydrogeologic system. 
Inflows can occur from the hydraulic boundaries of the system, from various sources within the model 
domain such as recharge from precipitation, irrigation return flows, and exfiltration from the Santa Ynez 
River and its tributaries, while outflows occur at the EMA downstream boundaries, and within the domain 
from well pumping and groundwater discharge to surface water as baseflow.  

Imbalances between inflows and outflows result in changes in groundwater storage, which can be 
observed directly through changing groundwater levels. For example, during sustained droughts, 
groundwater pumping generally exceeds inflows from natural groundwater recharge and streambed 
percolation, causing a drop in groundwater levels. Conversely during wet periods, high recharge from 
precipitation and streambed percolation can help groundwater levels recover. 

Most of the major inflows to and outflows from the groundwater system are summarized above. A more 
detailed discussion of each inflow and outflow components is provided in the water budget technical 
report (GSI, 2021b). Figure 2-27 shows the annual groundwater budget for the EMA, broken down into 
all key components, for the period from water years 1982 through 2018. The groundwater model 
employs these annual inflows and outflows of groundwater (Santa Ynez Uplands) and surface water 
(Santa Ynez River Area) as inputs to the model. For the model, these total annual values were distributed 
spatially across the EMA and broken into monthly values as described in Section 4 below. 
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Figure 2-27. Historical Groundwater Budget (see Section 3.3 of GSP) 
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3.0 SIMULATION CODE 

To meet the model objectives discussed in Section 1.2, the groundwater flow model code must meet the 
following criteria: 

• Be able to simulate three-dimensional groundwater flow within the model domain 

• Be well documented and verified against analytical solutions for specific flow scenarios 

• Be accepted by regulatory agencies 

• Be readily understandable and usable by others for simulation of future groundwater 
conditions 

• Have a readily available technical support structure 

SGMA regulations explicitly state that the GSP groundwater model must be developed using a public-
domain code, which can include the DWR Integrated Water Flow Model or the USGS MODFLOW 
program. The groundwater flow model code MODFLOW-USG (Panday et al., 2014) is a version distinct 
from the well-known MODFLOW family of groundwater simulation codes. The MODFLOW-USG code was 
used to develop the EMA model. 

MODFLOW is a modular, finite-difference computer code developed by the USGS to simulate three-
dimensional groundwater flow (McDonald and Harbaugh, 1988). The use of the MODFLOW family of 
codes is well documented in technical literature and is a de facto standard for groundwater flow 
modeling worldwide.  

Also considered for this project was MODFLOW-OWHM, a relatively new version of MODFLOW 
specifically developed to provide a flexible and robust approach to simulate conjunctive management 
of surface water and groundwater resources in an agricultural crop production setting (Boyce et al., 
2016). OWHM was eliminated from consideration for this project due to the lack of an extensive surface 
water delivery network to supply the EMA’s agricultural system, making the special capabilities of 
OWHM unnecessary for this case. 

MODFLOW-UnStructured Grid (MF-USG) is a version of MODFLOW that implements several features that 
make it well suited for this study, including the following:  

 Accommodating an unstructured grid allowing users to increase grid refinement, and model details 
in particular areas of interest  
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 The unstructured grid capability of MF-USG also accommodates simulating “pinch-outs” (thinning 
or tapering areas) in geologic formations within the model domain; this is particularly important for 
the Santa Ynez Valley EMA, where the principal aquifers within the EMA Basin all pinch out where 
the Basin abuts the San Rafael Mountains to the north and the Santa Ynez River Alluvium and Santa 
Ynez Mountains to the south.  

 The Newton method for handling non-linearities in flow equations, which allows for a very efficient 
solution of the flow equation, including complexities such as unsaturated zone flow, which 
eliminates the cell draining and re-wetting problems of earlier versions of MODFLOW (Niswonger et 
al., 2011) 

 Adaptive time stepping, which improves model convergence capabilities during period of steep 
changes in model stresses (e.g., a very wet month following a prolonged dry period)  

 

3.1 Code Assumptions and Limitations 

Certain model code assumptions and limitations must be considered when developing, applying, and 
interpreting a numerical model. Some key assumptions and limitations that may affect the site models 
are briefly discussed below. 

Porous Media: The MODFLOW family of codes is limited to simulation of saturated and unsaturated 
flow in porous media. It does not simulate flow through discrete fractures, although the CLN (Connected 
Linear Network) module in MODFLOW-USG has been used to simulate karst (i.e., cave) networks in 
groundwater systems (Kresic and Panday, 2018).  

Grid Size and Layer Lumping: Given the scale of the problem and the modeling objective to develop 
large-scale regional estimates of groundwater levels, as well as monthly and annual flows, each of the 
key geologic units are treated as single model layers in the profile view. In the plan view, model grid cells 
specified to be 4 acres in size within the EMA (417.42 ft on a side) and 16 acres in size for active parts of 
the model domain outside the EMA (for example, in the mountains that border the EMA). Grid cells of 
such size do not permit simulation of highly localized features, such as perched aquifers within upper 
portions of the Paso Robles Formation. To be able to explicitly simulate such features would require a 
model grid much more refined in both the plan and profiles views. For the objectives of this study, 
simulation of such details is unnecessary. 

Stress Periods and Time Lumping: MODFLOW requires that temporally variable data be constant within 
each stress period. In MODFLOW modeling terminology, stresses refer to specified inflows (e.g., return 
flows) to and outflows (e.g., pumping) from the groundwater system. This results in some temporal 
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averaging of data. For example, streamflow or municipal pumping may vary hourly or daily in response 
to demand, while an agricultural well field may pump nearly continuously for several months in a row. 
The averaging of transient stress into a consistent monthly stress period tends to smooth out the 
hydraulic impacts of the transient stresses.  

3.2 Graphic Pre/Post-Processor 

To facilitate the preparation and evaluation of each model simulation, GSI utilized the graphics pre/post 
processor GWVistas© Version 7 (GWV) by Environmental Simulations, Inc. (ESI, 2017). GWV is a 
Windows® program that utilizes a graphic user interface (GUI) to build and modify a database of model 
parameters. The model grid, hydraulic properties, and boundary conditions are input using the GUI, and 
then GWV creates the necessary MODFLOW data input files. The input files generated by GWV are 
generic (standard) files compatible with USGS MODFLOW-USG. GSI also utilized some in-house utilities, 
GIS tools, and Microsoft Excel® spreadsheets to generate standard MODFLOW data input files for 
selected simulations and for post-processing simulation results.  

GWV was also utilized to post-process the model simulations. GWV can display the simulated head 
results as plan views and cross sections. In plan view, the contour intervals and labels specified by the 
user and dry cells are denoted by a different color. In cross section view, the water table surface is also 
plotted. Most outputs to the screen can be saved in several formats (e.g., DXF, WMF, PCX, SURFER) for 
utilization in other graphics programs.  
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4.0 MODEL DEVELOPMENT 

The following sections describe the development of the numerical groundwater flow model for the 
SYEMAHM. The model construction was based on the HCM presented in Section 2.0, with each of the key 
features described in that section represented numerically in the SYEMAHM.  

4.1 Model Domain / Grid 

As described in Section 2.1, the SYEMAHM model domain is centered on the EMA and extends beyond 
the EMA several miles, to the limits of the surface water basins that contribute flows into the EMA. The 
model domain was extended beyond the EMA so that model boundary conditions are sufficiently far 
away from the area of interest in the EMA, and to eliminate the need to make assumptions on recharge 
from the mountainous areas that surround the EMA (termed Mountain Front Recharge) when defining 
model boundary conditions. The active model grid covers an area of approximately 271,950 acres, with 
the EMA located in the middle of the domain occupying slightly less than 100,000 acres. The model grid 
is oriented in alignment with the California State Plane Region 5 coordinate system of township / range / 
sections. The resulting SYEMAHM model grid consists of 112,917 active cells with uniform dimensions of 
417.42 x 417.42 ft (4 acres) within the EMA area of interest and 834.84 x 834.84 ft in those portions of the 
domain outside the DWR-define EMA boundaries (Figure 4-1). The complete model grid consists of 135 
rows, 188 columns, and 7 layers.  

4.2 Model Layers 

The purpose of model layers is to represent the hydraulic influence of stratigraphy at a scale appropriate 
to the model objectives (calculating regional groundwater levels and flows). One way to think of 
hydraulic influence is that it shows how finer-grained deposits present resistance to flow, both laterally 
and vertically. It is only through multiple model layers that the vertical resistance to flow can be 
simulated. It is understood that stratigraphic variations occur at scales that are both smaller and larger 
than that characterized for this model.  

• The hydrostratigraphic variations that are of the same scale or larger than the numerical grid 
cell size—for example the scale of the Paso Robles Formation—are captured explicitly in 
model property variations. 

• The hydrostratigraphic variations that are much smaller than the model cell size are not 
treated explicitly in the model, but rather their effect is incorporated into the model via 
appropriate assignment of large scale “effective” properties for the model cell.  
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Figure 4-1. Groundwater Model Domain and Grid  
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• As an example, consider three 1-foot-thick clay layers that extend across a 50-foot-thick 
model cell that is otherwise made up of highly permeable sand. To capture the hydraulic 
effect of those thin clay layers in the 50-foot-thick cell requires calculating “effective” 
horizontal and vertical hydraulic conductivities, Kh and Kv, as a weighted average of the 
hydraulic conductivity of the clay and that of the coarser material. In this case, the widely 
recognized approach is to calculate the Kh as the layer-thickness weighted arithmetic 
average of the clay permeability and the sand permeability. For the Kv, one would employ 
the layer-thickness weighted harmonic average of the two; the harmonic average places 
much greater weight on the permeability of the finer-grained and clayey layers that create 
resistance to flow perpendicular to the layers.  

• The ratio Kh / Kv is termed the hydraulic conductivity anisotropy ratio. For unconsolidated 
sedimentary deposits, that anisotropy ratio typically varies in the range between 4 to as high 
as 100 (horizontal conductivity is 4 to 100 times higher than the vertical conductivity for 
layered sedimentary units).  

• For the EMA model, the authors are not attempting to simulate every coarse- and fine-
grained layer, rather the approach is to take the large-scale effective property and simulate 
the vertical resistance to flow using this anisotropy concept. 

The initial basis for the SYEMAHM model layering scheme was the defined principal aquifers and 
aquitards as discussed in Section 3.2 of the GSP and in Section 2.3 above. While a qualitative description 
of the hydrogeologic characteristics is provided in those references, the geometric configurations of the 
spatial extent and thicknesses of each of the units were developed from the Leapfrog® model described 
in the 3D geologic model report developed for this study (Appendix C of the GSP).  

The Leapfrog model provided layer elevations and thicknesses through the EMA domain. One additional 
modification to the Leapfrog layering was made for the Paso Robles Formation. The Paso Robles 
Formation is more than 1,000 ft thick over most of the EMA area, and greater than 2,000 ft thick over 
approximately half the area. In addition, the Paso Robles Formation is the primary water source for more 
than 70 percent of the wells in the study area. Thus, for the SYEMAHM, that layer from the Leapfrog 
model was divided in two: 50 percent of the thickness into an Upper Paso Robles unit and 50 percent to 
a Lower Paso Robles unit. This change allows for simulation of water production wells to be completed in 
one or the other portion, or both the Upper and Lower units. This will also accommodate simulation of 
well deepening of old wells within the Paso Robles. Well deepening is a common practice in the EMA 
when the pumping rate declines in a previously productive well. The resulting model cross sections 
showing the model layering scheme are presented Figures 4-2 and 4-3; these cross sections can be 
compared with the Leapfrog model hydrogeologic sections presented previously as Figures 2-3 and 2-4.  
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Figure 4-2. Model Layers and East-West Cross Section A-A' 
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Figure 4-3. Model Layers and North-South Cross Section B-B' 
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4.3 Model Duration and Stress Periods 

As illustrated in Table 4-1, the SYEMAHM presented in Section 3.3 of the GSP was developed based on 
historical hydrologic data for the period from water years 1981 through 2018, and the calibrated model 
subsequently was used to evaluate future scenarios for a 50-year period, as required by SGMA. The 
historical SYEMAHM simulates the period from 1981 through 2018 using 456 monthly stress periods. To 
develop an initial water level condition for the model simulation to begin in water year 1981, a steady-
state model was developed that employed as the WYs 1981 through 1995 average values for the 
following:  

• Groundwater recharge  

• Santa Ynez River stage  

• Tributary streambed percolation recharge  

• Groundwater pumping  

Using the steady-state groundwater levels5 as a starting condition, the WYs 1981 through 1995 period 
was employed for the model calibration period. Once calibration was achieved with the WY 1981 through 
1995 period, the model was run for the WYs 1996 through 2018 to verify that the calibration was 
adequate and bring the model up to date with current hydraulic conditions, as required under SGMA. 
Combining those two models provides the 38-year historical period model, simulating the period from 
WYs 1981 through 2018. 

As noted, subsequently the model was applied as a future forecasting tool to evaluate future conditions. 
To understand how future management actions would affect sustainability of the EMA groundwater 
resources, first a future Baseline model was developed. The Baseline model basically assumes that water 
management will proceed unchanged into the future while water demands grow in the future based on 
demographic and agricultural water use projections. After the Baseline model is established, the impact 
of future management actions is then evaluated by rerunning the Baseline forecast model, but this time 
with new management actions imposed. An example management action that could be simulated with 
the model would be a project to capture and recharge tributary flood waters. 

 

 

 
5 The steady-state initial heads were developed by running the model using average stresses (e.g., 
average recharge, average pumping) for a long period (20 years or more) 
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Table 4-1. Simulations Periods for the SYEMAHM 

 

4.4 Model Hydraulic Parameters 

The initial hydraulic properties assigned to the SYEMAHM were based on the average values for each 
hydrogeologic unit as presented in Table 2-1 and Figure 2-5. Those initial average values were adjusted 
during model calibration to improve the fit between model predictions and available groundwater 
monitoring data. The property value adjustments were constrained to lie within the ranges in Table 2-1 
and Figure 2-5. The final hydraulic properties (i.e., hydraulic conductivity, Kh and Kv, unconfined storage, 
Sy, and confined storage Sc; see Section 2.3.1) obtained as a result of the calibration process are 
summarized in Section 5, Model Calibration.  

4.5 Model Boundary Conditions 

Significant hydraulic boundaries (sources and sinks) within the model domain that must be considered in 
the EMA numerical model include the inflows and outflows from surrounding subbasins, inflows and 
outflows of surface water, return flows from irrigated agriculture and OWTS, natural groundwater 
recharge, and groundwater pumping. These boundaries are discussed in the following subsections.  

4.5.1 Deep Percolation / Areal Groundwater Recharge  

One of the most important inflows to the groundwater system occurs due to deep percolation of 
precipitation. When precipitation falls on the ground surface, part of that water will infiltrate into the soils 
and part will run off the surface when the near-surface soils become saturated and/or when the rainfall 
intensity exceeds the soil’s infiltration capacity. Infiltrated water within the plant root zone can 
subsequently be removed from the soil profile by plant uptake and ET as described above. Once the 
infiltrated water percolates to depths beyond the rooting zone, it will become groundwater recharge, 
eventually accreting to the uppermost groundwater table it encounters. 

As noted above in Section 2.4.1, the precipitation, groundwater recharge, ET, and runoff from the BCM 
(Flint et al., 2013) were employed to help develop inputs and boundary conditions for the SYEMAHM. 
The BCM utilizes the PRISM climate data together with elevation and soil mapping data to develop a 
hydrologic water balance on a grid of 270 x 270 m (approximately 16-acre) land parcels covering the 
entire state of California for the period from 1951 to 2019. For the SYEMAHM, the monthly BCM 
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precipitation data were compared to monthly total precipitation for all weather stations located across a 
region slightly larger than the EMA. The overall annual values and long-term values were quite close, 
with the BCM annual total exhibiting an approximate 2 percent overestimation bias. The monthly values 
at the individual station locations, however, could exhibit larger errors. The authors employed a simple 
conditional simulation approach to correct for the monthly errors. For each weather station i located at 
(xi,yi) for each monthly time t, the authors define the monthly precipitation error Perror for that station as 
the following: 

𝑃𝑃𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒(𝑥𝑥𝑖𝑖 ,𝑦𝑦𝑖𝑖 , 𝑡𝑡) = 𝑃𝑃𝐵𝐵𝐵𝐵𝐵𝐵(𝑥𝑥𝑖𝑖 ,𝑦𝑦𝑖𝑖 , 𝑡𝑡) − 𝑃𝑃𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑖𝑖𝑒𝑒𝑠𝑠,𝑖𝑖(𝑡𝑡)    (4.1) 

Then, for each time step, the precipitation error point values Perror,i (t) are gridded over the entire model 
domain to the SYEMAHM cells to yield a continuous field of Perror (x,y,t). That continuous precipitation 
error field is then subtracted from the original BCM data, finally yielding a continuous precipitation field 
adjusted to exactly match all weather station data each month, Pcorr (x,y,t). Figure 4-4 illustrates how this 
procedure is applied to the model domain around the EMA for the month of January 1981. The top 
image shows the raw BCM precipitation data for the model domain. The middle image shows the 
gridded precipitation error for that month, where one can see that both the Solvang and San Marcos 
Pass precipitation gages recorded considerably more precipitation than the raw BCM data at those 
locations. The bottom image shows the “corrected” BCM precipitation, and again one can see the 
corrected precipitation field with somewhat higher precipitation at the locations of the two stations with 
large errors for that month.  

Note that the BCM precipitation was not used directly in the model, rather the BCM recharge was 
utilized, and the raw BCM areal recharge was adjusted by scaling it by the precipitation ratio: 

𝑅𝑅𝑅𝑅𝑅𝑅𝑠𝑠𝑎𝑎𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠𝑒𝑒𝑎𝑎(𝑥𝑥,𝑦𝑦, 𝑡𝑡) = 𝑅𝑅𝑅𝑅𝑅𝑅𝐵𝐵𝐵𝐵𝐵𝐵(𝑥𝑥,𝑦𝑦, 𝑡𝑡) ∗ 𝑃𝑃𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐(𝑥𝑥,𝑦𝑦,𝑠𝑠)
𝑃𝑃𝐵𝐵𝐵𝐵𝐵𝐵(𝑥𝑥,𝑦𝑦,𝑠𝑠)

    (4.2) 

Figure 4-5 illustrates how the recharge can significantly vary over space and time, showing the adjusted 
BCM rechange for the months of January, February, and March 1981 for the large model domain 
including the EMA. 

Figure 4-6 illustrates how the runoff can significantly vary over space and time in relation to 
precipitation and recharge. 
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Figure 4-4. Illustration of Precipitation Variability over Time  
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Figure 4-5. Illustration of BCM Groundwater Recharge Variability over Time 
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Figure 4-6. Illustration of BCM Water Runoff Variability Over Time 
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4.5.2 Localized Boundary Conditions 
The Santa Ynez River, the major tributaries to the Santa Ynez River (e.g., Alamo Pintado Creek), general 
head boundaries, faults, well pumping, and return flows are boundary conditions that are applied at 
discreet locations across the Basin. Figure 4-7 shows where river, tributaries, faults, and general head 
boundaries are located; their application is described in the following subsections. 
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Figure 4-7. Locations of River, Drain, Fault, and General Head Boundaries 



Santa Ynez River Basin EMA Hydrologic Model for GSP Development 
 
 
 

 Page 67 

 

4.5.2.1 River Boundaries 

The MODFLOW River (RIV) package was utilized to simulate the Santa Ynez River within the model 
domain. The streams were developed as a series of RIV reaches, where each stream reach is composed 
on many model cells. The RIV package is a head dependent boundary and will allow water to enter 
groundwater via seepage (losing stream) or exit groundwater (gaining stream) based on river stage 
(head) and a streambed conductance term: 

River Conductance = KLW/M in ft2/d, where:  

K is the hydraulic conductivity of the streambed sediments (estimated to range between 20 to 50 
ft/d), 

L is the length of the river reach within the model cell (variable polyline length in ft, calculated by 
GIS), 

W is the river width (estimated to vary between 30 and 60 ft), and 

M is the thickness of the riverbed materials (assumed to be 1 ft). 

The river streambed elevation was estimated using the high-resolution digital elevation model (DEM) 
data within the model domain, with adjustments applied to ensure that the elevation of the streambed 
monotonically decreases in the downstream flow direction. The river stage (water surface elevation) was 
based on Cachuma Reservoir releases and gaged flows at the Solvang gage. 

4.5.2.2 Tributary Channels  

The tributary channels were simulated to percolate recharge into the streambed during periods of 
significant runoff, while simultaneously allowing groundwater discharge to the stream channel when 
groundwater levels rise above the streambed elevation. The annual streambed percolation quantities 
presented in Section 2.4.2.1 were applied in the streambed cells using shallow injection wells during the 
months when surface flows were occurring. Groundwater baseflow discharge into the tributary channels 
was simulated using the MODFLOW Drain (DRN) package. The DRN package is a head-dependent 
boundary condition that only simulates discharge to the DRN channel whenever the groundwater rises 
above the streambed elevation. Similar to the RIV package, the rate of baseflow discharge to the 
streambed is governed by a conductance term: 
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Drain Conductance = KLW/M in ft2/d, where: 

K is the hydraulic conductivity of the sediments (assumed to be 10 ft/d), 

L is the length of the tributary channel within the model cells (variable polyline length, calculated 
by GIS), 

W is the width of the drain (estimated to range between 5 and 20 ft), and 

M is the thickness of the channel bed (assumed to be 1 foot). 

Baseflow discharging to the stream (collected by the drains) is explicitly tracked and accounted for in the 
model water budget.  

4.5.4 Groundwater Extraction 

Groundwater extraction wells pumped to supply municipal, industrial, and agricultural demand were 
simulated using the MODFLOW-USG CLN (Connected Linear Network) package. Similar to the 
MODFLOW MNW (Multi Node Well) package, the CLN package is a powerful enhancement to the 
original MODFLOW well package in that it allows for simulation of wells screened across multiple model 
layers (aquifers). Thus, the CLN package will calculate inflows from each model layer within the screened 
interval as well as the calculating flow within the well casing, including flows from one layer to another 
when the well is not being pumped. In addition, the CLN package will automatically pump from deeper 
intervals as shallower aquifers become dewatered until the pumping level in the well approaches a 
specified elevation (such as a pump elevation setting).  

As discussed in Sections 2.5.2, in some cases, actual pumping values were provided by well, and in other 
cases, well pumping was estimated based on cropped acreage and crop water use factors provided by 
SYRWCD. 

4.5.4.1 Specified Pumping Wells 

For SYRWCD ID No. 1, the MWCs outside SYRWCD boundaries, City of Solvang, and for some of the 
water users that self-report to SYRWCD, annual pumping quantities are provided. Even more detail is 
provided for ID No. 1, which has reported pumped volumes by well on a monthly basis since 2008. The 
SYEMAHM uses those reported values and well locations directly for model input. The locations of the 
wells are presented on Figure 4-8.
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Figure 4-8. Location of Pumping Wells by Water Use 
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4.5.4.2 Agricultural Irrigation Wells – Annual Quantities 

As discussed in Section 2.5.2, agricultural pumping data are typically not recorded throughout most of 
the EMA. As such, agricultural pumping volumes had to be estimated based on available cropped 
acreage data and the SYRWCD crop water use factors. A two-step procedure was employed to distribute 
the total volume of water pumped for agricultural irrigation to individual wells across the study area.  

1. The USGS’s National Water Information System (NWIS) database was queried to obtain all 
available data for the EMA area of interest. That database includes a field that defines the well 
use. All the wells identified as “Irrigation” in the well use field were plotted atop the land use 
maps (Figures 2-19 through 2-22). All of those NWIS “irrigation” wells located within the 
cropped areas were assigned to be irrigation wells in the model, and all of those wells outside 
the cropped areas were eliminated from consideration as important irrigation supply sources for 
the principal cropped areas. After applying these selection filters, this resulted in only 69 
irrigation wells from the NWIS database located within nearly 12,000 cropped acres.  

2. Assuming that the average irrigation well is actively pumping 9 months per year and dividing the 
volume of water pumped annually by the number of wells (69) yields an average pumping rate 
per well of nearly 4,000 gpm. This is significantly higher than the 700 to 800 gpm pumping 
capacity typical for a highly productive well completed in the Paso Robles Formation. 

3. Recognizing that many more than 69 irrigation wells exist in the EMA,6 the authors estimated the 
total number of additional irrigation wells that should be added to the model and distributed 
across the cropped areas. Making the same assumption that the average irrigation well is actively 
pumping 9 months per year, the total number of wells needed to irrigate the total cropped area 
is estimated by dividing the volume of water pumped annually by an average pumping rate per 
well of 800 gpm. This calculation yielded a total number of 294 irrigation wells. 

4. With no location data available for the 225 additional hypothetical wells (294 irrigation wells – 69 
wells from the NWIS database), a GIS point-area-fill tool was utilized to distribute these 
hypothetical wells approximately uniformly across the cropped areas that are devoid of the 69 
NWIS irrigation wells. Because only a limited number of years of reliable data exist, the authors 
used the 1985 land use survey data for 1981 through 1996 and the 2016 land use for 1997 
through 2018. 

 
6. number of wells located within the irrigated areas that are identified as Irrigation sources in the NWIS database 



Santa Ynez River Basin EMA Hydrologic Model for GSP Development 
 
 
 

 Page 71 

 

4.5.4.1 Agricultural Irrigation Wells – Monthly Pumping 

The preceding subsection describes how the annual irrigation pumping demands were distributed 
spatially to irrigation wells located across the cropped areas within the EMA. To better capture the 
seasonal variability and peak pumping demands, the annual pumping rates were downscaled in time 
based the monthly crop water demand pattern. The monthly demand pattern was developed based on 
the monthly BCM ET and Precipitation values, and applying the Consumptive Irrigation Demand (CIR) 
calculations presented in Figure 2-23, which is calculated as the crop ET demand minus the effective 
precipitation, which can be applied on a monthly basis for month I; thus the monthly CIRi: 

𝑅𝑅𝐶𝐶𝑅𝑅𝑖𝑖 = 𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖 − 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖     (4.3) 

In this case, the authors already have the annual pumping demand value provided by the SYRWCD water 
use factors but can use the monthly CIRi pattern to distribute those annual values by month. This is 
accomplished by determining the fraction of total annual CIR that occurs in each month for each water 
year: 

%𝑅𝑅𝐶𝐶𝑅𝑅𝑖𝑖,𝑊𝑊𝑊𝑊 = 𝐵𝐵𝐶𝐶𝐶𝐶𝑖𝑖,𝑊𝑊𝑊𝑊
𝐵𝐵𝐶𝐶𝐶𝐶𝑡𝑡𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡,𝑊𝑊𝑊𝑊

   (4.4) 

This fraction is then multiplied by the annual irrigation pumping for water year to obtain the monthly 
pumping for month i. Figure 4-9 shows the monthly irrigation pumping pattern over the 38-year 
historical period simulated. 

 

Figure 4-9. Monthly Irrigation Pumping Pattern Developed from BCM ET and Precipitation Data 
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4.5.5 General Head Boundaries 

The MODFLOW General Head Boundary (GHB) package was utilized to simulate the far northwest 
boundary of the EMA domain. For the SYEMAHM, these GHBs were developed based on historical water 
level observations in wells located in the upper San Antonio Creek basin that are less than 1/2 mile from 
the EMA boundary. The GHB heads at the ends of each reach were interpolated on a monthly basis from 
the available hydrograph data.  

The GHB conductance term, which governs how much water can flow through the GHB, was calculated as 
the following: 

GHB Conductance = KLW/M in square feet per day (ft2/d), where: 
K is the hydraulic conductivity of the sediments (assumed to be 25 ft/d), 
L is the GHB length or distance to the head value (assumed to be 1,320 feet), 
W is the GHB width (assumed to be 1,320 feet), and 
M is the saturated thickness of GHB layer (varied based on saturated thickness or permeable 

sediments).  
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5.0 MODEL CALIBRATION 

Calibration of a groundwater flow model is a process through which the model is demonstrated to be 
capable of simulating the field-measured heads and flows. For the EMA, field-measured heads and flows 
consist primarily of levels in observation wells; in model calibration such observations are often referred 
to as Calibration Targets. Flow targets included in the model were baseflows to the EMA tributaries for 
the months without precipitation. 

Calibration is accomplished by determining a reasonable set of model parameters, boundary conditions, 
and stresses that produce simulated heads and fluxes that match field measurements within a pre-
established range of error.  

• Model parameters include all the hydrogeologic properties presented in Section 2.4 (e.g., 
permeability and storage properties for each unit, as well as their spatial extent and thicknesses) 

• Boundary conditions include the no-flow boundaries around the model perimeter, the recharge 
distributed over the land surface, and the Santa Ynez River and tributary channel drain and 
percolation conditions  

• The stresses include the groundwater pumping and return flows associated with human uses of 
water in the Basin  

Because of the multiplicity of parameters involved in the calibration process, a unique solution (e.g., one 
unique set of parameters) cannot be achieved. In fact, there may be a few combinations of parameters 
and boundary conditions that can fit the target data equally well. Thus, expert judgement and 
consistency with the hydrogeologic conceptual model must be employed as additional criteria to help 
narrow the solution to one that demonstrably and robustly represents the system being modeled. A brief 
discussion of the calibration of the groundwater flow model for the EMA is presented in the following 
subsections.  

5.1 Model Calibration Criteria 

The quantitative fit of the model to observed water level measurements is conducted through statistical 
analysis of the residuals, meaning the difference between observed and simulated water levels (or heads) 
at specified observation locations. In the case of transient calibration, simulated and observed water 
levels are compared over time. The residual for Well X for time t is calculated as the observed head value 
Hobs minus the simulated value Hmodel:  

𝑅𝑅𝑒𝑒𝑒𝑒𝑠𝑠𝑖𝑖𝑎𝑎𝑎𝑎𝑠𝑠𝑟𝑟 = 𝑅𝑅𝑒𝑒𝑜𝑜𝑠𝑠 − 𝑅𝑅𝑚𝑚𝑒𝑒𝑎𝑎𝑒𝑒𝑟𝑟 
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thus, a positive residual indicates that the simulated head value is less than the observed value, and vice 
versa. The principal statistical measures of the residuals of all data points combined include the 
following: 

• the mean of the residuals 

• the mean of the absolute value of the residuals 

• the standard deviation of the residuals 

• the sum of the square of the residuals (SSR) 

• the root mean square (RMS) error of the residuals 

• the min and max of the residuals 

• the range of the observed values 

• normalized root mean square error (NRMS) between the model and data for N observations 
is computed:   

NRMS =  
�∑(𝑅𝑅𝑒𝑒𝑜𝑜𝑠𝑠 − 𝑅𝑅𝑚𝑚𝑒𝑒𝑎𝑎𝑒𝑒𝑟𝑟)2

𝑁𝑁
�𝑅𝑅𝑒𝑒𝑜𝑜𝑠𝑠,𝑚𝑚𝑠𝑠𝑥𝑥 − 𝑅𝑅𝑒𝑒𝑜𝑜𝑠𝑠,𝑚𝑚𝑖𝑖𝑠𝑠�

 

• in the language of statistics, the NRMS is the residual standard deviation divided by the 
range in observed values 

There is no industry standard for determining when a numerical model is adequately calibrated. 
However, a commonly used criterion for acceptable calibration is a normalized RMS error, or NRMS, of 
less than 10 percent (Anderson et al., 2015). In addition, a plot of observed compared with computed 
head values should track close to a 45-degree line and generally fall within one standard deviation of the 
mean error.  

A common qualitative (visual) measure of goodness of fit in numerical modeling is a comparison of the 
observed and simulated values using hydrographs for individual wells. In addition, a map view plot of the 
average residuals may be used to help identify targets or areas where the residual values are largest. 
Clusters or patterns of gradation of positive or negative residuals may suggest areas where model 
parameters need to be adjusted further.  

5.2 Water Year 1981-2018 Transient Model Calibration 

The transient SYEMAHM simulated the historical period from October 1980 through September 2018. A 
two-step model calibration process was employed: 
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1. First, a preliminary manual calibration step was employed. Initially the model was set up and run 
with the average hydraulic properties for each hydrogeologic unit (see Table 2-1). A comparison 
of observed versus modeled heads for this initial model yielded an NRMS greater than 20 
percent, well above the 10 percent that is considered an upper limit for this measure of model 
calibration. A notable error was the inability of the model to simulate the high groundwater 
levels observed in the upland areas of the EMA. This indicates that the permeability of the Paso 
Robles Formation over large areas of the uplands is lower than the average value presented in 
Table 2-1. Based on this and other observations of poor model fit, lower permeability zones were 
developed for the Paso Robles Formation extending across the upland area. In addition to this 
change, the Baseline Fault and other mapped faults in the Basin were simulated as low-
permeability barriers using the MODFLOW HFB (Horizontal Flow Barrier) module. With these 
changes, model fit greatly improved, with higher water levels simulated across the uplands and 
the NRMS dropping below 8 percent.  

2. After the preliminary manual calibration, the Parameter Estimation code (PEST), was applied to 
refine the manual calibration. PEST employs a least-squared fit method to zero in on an optimal 
solution (Doherty, 2010), running the model dozens of times, evaluating the fit, automatically 
adjusting the parameters, and repeating the process iteratively until the fit can no longer be 
improved. After application of PEST to the SYEMAHM, model fit improved again, with the final 
calibrated-model NRMS less than 3 percent.  

Relevant results for the calibrated model are presented in Figures 5-1 through 5-5 and Tables 5-1 and 
5-2.  

• Figure 5-1 presents a scatterplot of the simulated compared with observed values. The 
simulated values plot closely to the 1:1 line. Table 5-1 presents the final values for the model 
calibration-fitting measures obtained through the model calibration process.  

• Figure 5.2 shows the final permeability distribution for the upper half of the Paso Robles 
Formation, clearly illustrating the large area of low hydraulic conductivity across the Santa Ynez 
Uplands needed to calibrate the high heads measured in the observation wells in that region. 
The hydraulic conductivity over this zone is in the lower 20 percent of reported values for the 
Paso Robles Formation (Section 2.3), suggesting a relatively higher fraction of low-permeability 
material than average plus a high degree of compartmentalization of those sediments due to 
heterogeneity and faulting and folding. Table 5-2 presents the final values for the model 
hydraulic parameters (permeability and storage) obtained through the model calibration process.  

• Figure 5-3a shows the simulated heads in the Paso Robles Formation for the final calibrated 
value and Figure 5-3b shows the simulated heads in the Careaga Sand for the final calibrated 
value. 
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• Figures 5-4 and 5-5 presents hydrographs of modeled compared with observed water levels for 
individual observation wells across the Basin. 

 
 
Figure 5-1. Scatterplot of Modeled Compared with Observed Groundwater Elevations for 50 Wells  

across the EMA 

 
 

 
Table 5-1. Key Model Calibration Measures from Final PEST Calibration  

 
 

Table 5-2. Calibrated Hydraulic Property Values for Hydrogeologic Units in SYEMAHM 
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Figure 5-2. Calibrated Hydraulic Conductivity (ft/day) Distribution for Upper Half of Paso Robles Formation 
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Figure 5-3a. Final Paso Robles Formation Simulated Groundwater Levels in September 2018 for Calibrated SYEMAHM 

Note: White area represents layer pinch out zones 
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Figure 5-3b. Final Careaga Sand Simulated Groundwater Levels in September 2018 for Calibrated SYEMAHM 

Note: White area represents layer pinch out zones 
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Figure 5-4. Hydrographs in the Paso Robles Formation 
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Figure 5-5. Hydrographs in the Alluvial/Careaga Sand Formation 
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5.3 Water Years 1981 through 2018 Water Balance Calculations 

The calibrated transient SYEMAHM was used to estimate the groundwater flows that occur between the 
EMA and the adjoining subbasins. Figure 5-6 presents a map of water budget zones subject to detailed 
water budget analysis with the model. To accomplish this water accounting within and between different 
water accounting zones in the model domain, the USGS ZONEBUDG-USG post-processing program was 
used in conjunction with other open source and GSI-developed in-house tools to generate water 
budgets for each zone. The zonal water budgets include all inflows and outflows within the zone, as well 
as the transfers between adjacent zones. The following subsections present water balances for the EMA 
itself, as well as for each adjoining subbasin, and net flows between the EMA can be extracted from these 
results. 

The simulated groundwater flow directions indicate that the groundwater flow divide between the upper 
Happy Canyon watershed and the Cachuma Creek watershed to the east closely follows the surface water 
flow divide. This suggests that the vast majority of natural recharge and runoff inflows to this area are 
captured in Lake Cachuma. These waters are subject to historical water rights administration by the State 
Water Resources Control Board and long-established Lake Cachuma (also known as Cachuma Reservoir) 
operating rules, and more recently impacted by constraints imposed from the 2020 Biological Opinion 
(NMFS, 2000). These waters are thus outside the purview of regulation under SGMA. For this reason, the 
EMA Basin as defined by DWR Bulletin 118 (DWR, 2018) is broken into two subbasins for water budget 
purposes:  

(i) EMA Above Cachuma: the watersheds whose surface water and groundwater 
discharges are captured in Lake Cachuma, specifically comprising the Cachuma 
Creek and Santa Cruz Creek watersheds.  

(ii) EMA Below Cachuma: the watersheds that occupy the majority of the EMA, whose 
natural mountain front recharge, areal precipitation recharge, runoff, and streambed 
percolation all contribute to the principal aquifers in the EMA that supply the 
overlying landowners and water users; this is the area from (and including) Happy 
Canyon watershed on the east extending westward to and including the Zaca Creek 
watershed. 

5.3.1 Santa Ynez River Basin EMA, Contributing Area Below Cachuma 

Figure 5.7 provides a time series of the water budget, component by component, over the WY 1981 
through 2018 historical period, for the zone comprising the EMA region hydrologically downstream of 
Lake Cachuma. The shows that, for the EMA, there is an overall long-term trend of declining groundwater 
storage in the Basin. 
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Figure 5-6. Water Budget Zones 
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Figure 5-7. Water Budget Time Series for EMA below Cachuma Reservoir 
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In general, there appears to be a consistent pattern of the following:  

• Annual groundwater outflows due to pumping  

• Groundwater discharge as baseflow to the tributary streams in their upper reaches  

• Generally steady inflows from irrigation and OWTS return flows, mountain front recharge, and 
areal precipitation recharge  

In most years, however, the pumping demand appears to exceed the overall inflows, groundwater is 
mined from storage, and groundwater levels decline. These generally steady trends are punctuated by 
wetter years and sequences of wet years in which the natural recharge components increase significantly, 
groundwater levels rise, and groundwater storage recovers. Nonetheless, over the long term, the overall 
trend is downward, with a cumulative storage loss on the order of 72,000 AF for the 37-year period from 
WYs 1982 through 2018, for an average long-term loss of approximately 1,945 AFY. The observed trends 
in cumulative storage and overall decline are consistent, albeit approximately 20 percent higher, with the 
annual inventory water budget presented in Section 3.3 of the GSP, which calculated a storage loss of 
62,110 AF for that same period (averaging 1,830 AFY).  
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6.0 PRELIMINARY SENSITIVITY ANALYSIS 

A sensitivity analysis was conducted to evaluate the sensitivity of the model to changes in three key input 
parameter groups: 

1.     The estimated hydraulic conductivity for the Paso Robles and Careaga Formations, as these 
formations represent the principal water supply aquifers in the EMA   

2.     The estimated hydraulic conductivity for the Monterey Formation and crystalline bedrock 
complex that underlie the EMA principal aquifer  

3.     Monthly agricultural pumping quantities, assuming crop demand factors are 25 percent too 
low  

4.     Agricultural return flow factors, assuming the baseline model values are 25 percent too low  

The first two parameter groups investigated will help identify potential hydrogeologic characterization 
priorities, and the last two will shed light on whether additional characterization of crop ET processes and 
irrigation demand are needed to better quantify the impacts of agricultural water management action in 
the future.  

The sensitivity analysis was accomplished by modifying the input values over their plausible range and 
rerunning the model. The sensitivity model run results were compared to the Historical Calibration model 
result to evaluate the change in model goodness-of-fit measures, as well as the overall change in 
groundwater storage, due to the change in the sensitivity parameters. Table 6-1 summarizes the 
parameters varied for the sensitivity analyses and the range of variation for each parameter compared to 
the best-fit calibrated value. Also shown are the resulting average and standard deviation model error 
and normalized RMS, as well as the model-computed change in groundwater storage. 

 Table 6-1. Sensitivity Parameters and Associated Changes to Model Performance Measures 

 

 

 

 

Notes 
AFY = acre-feet per year ft = feet NA = not applicable RMS = root mean square 
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Reviewing these results, it is evident that, over the range of variation of the sensitivity parameters 
investigated, the following apply:  

•         The 25 percent increase in the irrigated agricultural pumping factor led to the largest 
change to the model fit measures, as well as to the change in storage compared to the baseline 
historical model.  

•         The 25 percent increase crop return flow factor, on the other hand, led to a very small 
changes in model behavior compared to the historical baseline.  

•         Given that the hydraulic conductivity is shown to vary over orders of magnitude (Figure 2-5), 
the range of variation in the conductivities from 75 to 125 percent of their baseline values should 
be considered quite modest. Over this range, it is demonstrated that:  

o    The goodness-of-fit calibration measures vary only slightly, and in fact it appears that, 

by these measures, the case with the Careaga Sand reduce to 75 percent of its baseline 
value may lead to a slight improvement in the calibration.  

o    The change in storage, on the other hand, is quite sensitive to the changes in 

hydraulic conductivity, even over this narrow range. The difference from the baseline 
model change in storage is from -18 percent (less than baseline) to +19 percent (more 
than baseline) when the Paso Robles Formation conductivity is 75 percent of the 
baseline value to 125 percent of the baseline value, respectively. And for the Careaga 
Sand, the difference from the baseline model change in storage is from -7 percent (less 
than baseline) to +12 percent (more than baseline) for the lower and higher values, 
respectively.  

  
These results emphasize the importance of obtaining accurate values for actual well pumping, as in the 
case of this model they were largely estimated, and a 25 percent change in that irrigated pumping 
estimate led to a 44.4 percent change in the annual depletion in groundwater storage  
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7.0 PREDICTIVE SIMULATIONS 

SGMA guidance is clear on requirements for a future forecast model; see the sidebar below. As required, 
the calibrated groundwater flow model was modified to develop two 50-year transient predictive 
simulations for 2022 through 2072:  

1) a Baseline forecast to evaluate the potential 
undesirable impacts from maintaining the 
recent land use under “representative 
hydrology” conditions and slow demand 
growth based on the demographic and 
agricultural trends in the EMA (i.e., the 
status quo). The baseline includes 
consideration of climate change factors.  

2) a Projects and Management Actions (PAMA) 
forecast to evaluate potential impacts of 
implementing alternative land uses, water 
management actions, and infrastructure 
projects to achieve groundwater sustainability  

As noted, the Baseline model will include both the historical hydrology and water supply component, 
which can be reflected by historical hydrology, and demographic / agricultural trends that will impact 
how historical demands will evolve in the future. 

It is important to emphasize that the forecast models were developed to evaluate the impact of 
implementing management actions. The net impact of the Projects and Management Actions forecast 
will be quantified as the difference in water levels and water budgets between the Baseline and Project 
and Management Actions forecasts.  

7.1 Baseline Climate / Hydrology Series  

Both forecast models consist of 600 monthly stress periods starting with October 2022 and ending with 
September 2072. As the authors do not have 2021 and 2022 hydrologic conditions available, the models 
start with the 2019 simulated heads. The forecast models assume that the climate and hydrologic drivers 
for the 38-year historical period from October 1980 through September 2018 will repeat itself starting in 
October 2022. To achieve the 50-year forecast requirement, a 12-year series was added.  
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The final 12-year series was developed from selected sequences of years from within the original 38-year 
period. That 12-year sequence was chosen to meet two criteria: (1) that the final net cumulative 
precipitation departure for the 50-year sequence is very close to zero, and (2) that an additional dry 
period is included to balance the very wet period between years 11 and 30 (2033 through 2052). 
Following these two criteria ensured that the selected Baseline climate captures representative historical 
conditions, including sustained wet periods as well as droughts, and is not biased to an overly pessimistic 
or overly optimistic (from a natural water supply perspective) future forecast. To honor and factor in data 
from the 70-year precipitation record from the Santa Ynez gage (1950 through 2020), the recharge for 
each year of the selected record adjusted based on the precipitation ratio PR38,70 is as follows: 

𝑃𝑃𝑅𝑅38,70(𝑝𝑝) = 𝑃𝑃70(𝑝𝑝)
𝑃𝑃38(𝑝𝑝)

     (7.1) 

Where P70(p) is the annual precipitation from the 70-year period of record at the exceedance 
probability p, and P38(p) from the 38-year precipitation at the same exceedance probability p.  

Figure 7-1 shows the hydrology sequence selected for the future forecast models, with labels indicating 
the hydrologic water years used to develop the 50-year record.  

 

Figure 7-1. Selected Representative Future Driving Hydrology 50-Year Series 

Per SGMA future forecast requirements, the Baseline hydrology must include consideration of climate 
change impacts. To meet this requirement, the authors employed the climate change factors developed 
from the Variable Infiltration Capacity (VIC) model as recommended and provided by DWR. The VIC 
factors were developed from application of the VIC land surface model driven by various General 
Circulation climate change models. The VIC factors provided by DWR relate to ET, precipitation, and 
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surface flows that can be applied to the historical hydrology to approximate the impacts of climate 
change; those factors are denoted here by the symbols CCFET, CCFP, and CCFSF, respectively. To utilize 
these factors in the model, groundwater pumping was scaled by the ratio CCFET/CCFP, natural 
groundwater recharge was scaled by the ratio CCFP/ CCFET, and the surface flows were scaled by CCFSF. 
As described in the next subsection, groundwater pumping was also adjusted (increased) based on 
demographic and agricultural trends in the study area. 

Separate forecast model runs were performed with and without the climate change factors, allowing the 
authors to effectively isolate the impacts due to climate change from the impacts from projected 
demographic and agricultural trends (discussed below in Section 7.2). An additional advantage of 
selecting the same 38-year series as was used for the historical model is that it allows a comparison 
between the Baseline forecast and historical model to isolate the effects of climate change and 
demographic change under the “status quo” management conditions. 

7.2 Demographic / Agricultural Trends 
In addition to climate change impacts on water supplies, the future baseline will be impacted by trends in 
population growth and changes in agricultural acreage and crop types. An analysis of past trends and 
rationale for future projects related to water uses are provided in Section 3.3 of the GSP, Water Budget, 
and thus selected trends are only summarized here. 

7.2.1 Baseline Forecast Land Use 

A review of historical land use shows that major cropping acreage patterns have changed over the 
historical period. These values are based on estimates of planted acreages and crop-specific water duty 
factors specified by SYRWCD (SYRWCD, 2010). Between 1996 and 2018, a total of 1,678 acres of irrigated 
acreage were added within the EMA area outside of the SYRWCD boundaries. As of 2018, a total of 1,828 
acres of vineyards had been planted. The expansion of vineyard acreage has slowed considerably in 
recent years, compared to the rapid growth that occurred between during the late 1990s and early 
2000s. Between 1996 and 2014, vineyards were growing at an average rate of approximately 3.7 percent 
per year; however, since 2014 this has moderated to near zero growth. Based on the available data, only 
“field crops” exhibited an upward trend in recent years, rising at 4.5 percent per year. Projected into the 
future, this rate would add 28 acres of field crops on average per year. Likewise, pasture has been 
declining recently, losing more than 20 acres per year on average.  

Overall, the summation of the individual cropping changes result in a projected increase in irrigated 
acreage outside of SYRWCD from 4,241 acres in 2018 to 5,259 acres in 2042, at an annual growth rate of 
approximately 0.8 percent per year. Between 2042 and 2072, the total irrigated acreage is projected to 
increase further relative to 2018, to 6,598 acres at the same average annual growth rate. A complete 
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discussion of the projected changes to agricultural acreage and associated water demands is included in 
Section 3. 

7.2.2 Baseline Forecast Municipal Pumping  

Municipal water demand is satisfied in part by groundwater pumping from the Santa Ynez Uplands and 
the Santa Ynez River area for municipal, industrial, and agricultural uses, including urban landscape 
irrigation. The City of Solvang provides water for municipal and potable uses, while ID No. 1 provides 
water for municipal, industrial, and agricultural uses.  

Municipal pumping for non-agricultural purposes from both these municipal suppliers and the several 
mutual water companies and other small community water systems were projected to increase in 
proportion to the projected population growth. The City of Solvang anticipates a population increase of 
approximately 1 percent per year while ID No. 1 and the unincorporated areas of the EMA (including Los 
Olivos, Ballard, the Santa Ynez Reservation for the Santa Ynez Band of Chumash Indians [Chumash 
Reservation], and other areas) are not expected to increase in population through 2042 and 2072. 
Overall, the net effects of the increased population in the City of Solvang and unchanged populations 
within the other areas are a net increase in water use. This net change has also been assigned to the 
mutual water companies and rural domestic users. 

Municipal and industrial pumping within the Santa Ynez Uplands is expected to increase by 5 percent by 
2042 and by 11 percent by 2072 compared to the historical period. This component of the water budget 
was applied to the projected growth of municipal and industrial demand; mutual and rural demands 
(outflow components); and Chumash Wastewater Treatment Plant effluent flow, septic return flow, and 
urban irrigation return flows (inflow components). 

 

7.2.3 Baseline Forecast Hypothetical Irrigation Pumping 

In addition to the effects of climate change on pumping for agricultural irrigation, overall cropped 
acreage is expected to grow slowly, and the mix of crop types is expected to evolve. Specifically, it is 
anticipated that some of the current pasture, forage crop, and commodity row crops planted will be 
reduced and replaced by more high-value crops, such as grapes, berries, and cannabis. The land use 
trends and projected changes in pumping used for the model input are described in detail with Section 
3.3 of the GSP.  
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Table 7-4. Summary of Historical and Projected Irrigated Agricultural Acreage, Outside of Santa 
Ynez River Water Conservation District 

(Values in acres) 

Crop Group Recent Trend 1996 2014 2016 2018 2042 
(Projected) 

2072 
(Projected) 

Deciduous Fruit 
and Nuts 

Modest 
increase 37 93 93 74 130 199 

Field Crops Rising 
(+ 4.5% / year) 267 273 812 1,090 1,752 2,581 

Ornamentals Unchanged 5 29 21 3 14 28 
Pasture Declining 1,350 839 858 747 500 500 

Truck, Nursery, 
and Berry Crops Declining 141 714 675 498 300 300 

Vineyards Very modest 
increase 944 1,804 1,932 1,828 1,900 1,990 

Cannabis Large increase 
expected 0 0 0 0 500 1,000 

Total 2,743 3,752 4,390 4,241  5,096   6,598 

Change Since 2018 + 856  +2,357 

Annual Increase + 36 + 45 

Annual Change, Percent + 0.77 % + 0.82 % 

 

7.3 Baseline Forecast Simulation Results 

The Baseline forecast simulation groundwater mass balance data were used to estimate the change in 
groundwater storage in the EMA on an annual basis for the 50-year forecast simulation period. As 
mentioned in Section 7.1, two separate forecasts model runs (with and without VIC climate change 
factors) were performed to observe the simulated effects of climate change on groundwater storage. 
Figure 7-2 shows the predicted cumulative change in storage curves for the 50-year forecast with and 
without climate change. Including climate change factors and under the Baseline forecast assumptions 
described above, there could be an estimated annual average groundwater storage depletion of about 
1,220 AFY of, and as much as 61,000 AF of cumulative storage depletion from the Santa Ynez Uplands 
portion of the EMA. Excluding climate change factors, the model suggests an estimated annual average 
of about 740 AFY of groundwater storage depletion, and as much as 37,000 AF of cumulative storage 
depletion from the Santa Ynez Uplands. Notably, this projected deficit is somewhat less than the deficit 
estimated as part of the historical water budget, described in Section 3.3 of the GSP.  

Even with climate change included, the projected deficit of 1,220 AFY on average is somewhat less than 
the historical period deficit of 1,860 AFY. The hydrology associated with the projected modeling period 
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was balanced over the 50-year period, which generally reflects the long-term hydrology. The historical 
period concluded with a severe drought, which increased the average deficit during that period. The 
reduction in agricultural pumpage is projected to occur during the transition to crops that are less water-
intensive.
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Figure 7-2. Projected Cumulative Change in Storage With and Without Climate Change, Santa Ynez Uplands
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A time series of the Santa Ynez Uplands water budget with each inflow and outflow component for the 
50-year forecast simulation period (with climate change) is presented as Figure 7-3. Predicted 
cumulative change in storage for both forecast simulations are shown, although the individual inflow and 
outflow components pertain only to the simulation that includes the climate change factors. Similar to 
the historical water budget, Figure 7-3 indicates a consistent pattern of groundwater outflows annually 
due to pumping and groundwater discharge as base flow to tributary streams. Inflows are made up 
mostly of mountain front recharge and areal precipitation recharge but vary widely from year to year and 
are generally exceeded by the total outflows. Groundwater pumping demands show very slight increases 
over time, while groundwater discharge appears to decrease slightly over time as water levels in the 
Basin decline.  
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Figure 7-3. Projected Water Budget With Climate Change, Santa Ynez Uplands
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7.4 Forecast Project and Management Actions Simulations 

The Baseline forecast simulations present estimated expected land use and cropping trends into the 
future, with no changes in overall management, nor implementation of any water savings nor water 
supply augmentation projects. Those Baseline forecasts show continuing aquifer storage depletion, at an 
average rate that is slightly less that experienced over the past four decades (decreasing from 1,830 AFY 
for the 38-year historical period to 1,220 AFY for the Baseline forecast with climate change). A number of 
management actions are being considered by the GSA to bring the Basin into sustainability by 2040. 
Potential projects and management actions (PAMAs) considered include projects that increase water 
supply and reduce demand.  

Multiple PAMA forecast simulations may be created by modifying the Baseline forecast to account for 
and simulate the PAMAs. Although no PAMA forecast simulations have been performed yet, the model is 
sufficiently calibrated and prepared for modifications upon implementation of PAMAs by the GSA. 

8.0 DATA LIMITATIONS 

The data utilized for construction and calibration of the SYEMAHM were provided by various private 
parties, public agencies, and extractions from existing numerical models of the area as summarized in 
Section 3 of the GSP. The data used for compilation of the HCM presented in that section were also 
utilized as input into the numerical model.  

Much of the hydrologic data used to construct and calibrate the SYEMAHM are based on estimates or 
inferred from multiple data sources. For example, the location, construction, and pumping history of 
most of the irrigation wells in the SYEMAHM domain are unknown. Hence hypothetical irrigation well 
locations were assumed to be distributed with relatively uniform spacing across those portions of the 
model domain dominated by irrigated agricultural land uses. The hypothetical irrigation wells were also 
assumed to have completion intervals and frequencies similar to that of a small subset of wells with 
known constructions, principally in the Paso Robles Formation.  

9.0 SUMMARY OF MODEL RELIABLITY 

As noted by DWR in its best management practice for modeling (DWR, 2016),  

Models provide insight into the complex system behavior and can assist in developing conceptual 
understanding. Models provide an important framework that brings together conceptual 
understanding, data, and science in a hydrologically and geologically consistent manner. In 
addition, models can estimate and reasonably bound future groundwater conditions, support 
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decision-making about monitoring networks and management actions, and allow the exploration 
of alternative management approaches. However, there should be no expectation that a single 
“true” model exists. All models and model results will have some level of uncertainty. Models can 
provide decision makers an estimate of the predictive uncertainty that exists in model forecasts. 
By gaining a sense of the magnitude of the uncertainty in model predictions, decision makers can 
better accommodate the reality that all model results are imperfect forecasts and actual basin 
responses to management actions will vary from those predicted by modeling.  

The SYEMAHM is an approximation of existing conditions beneath and in the vicinity of the Santa Ynez 
River Basin’s Eastern Management Area. It covers a large area with dynamic hydrologic conditions that 
have significant changes over the simulation period. As such, the model can approximate, but not 
completely reproduce, all observations across the entire area under all conditions. The SYEMAHM can 
reliably predict groundwater elevations in response to various hydrologic conditions within the 
calibration period based on the available data. An estimate of the predictive uncertainty that exists in 
model forecasts was provided. By gaining a sense of the magnitude of the uncertainty in model 
predictions, decision makers can better accommodate the reality that all model results are imperfect 
forecasts and actual Basin responses to management actions will vary from those predicted by modeling.  
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Excerpts from the Proposed General Waste Discharge 
Requirements for Discharges from Irrigated Land and California 
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Excerpt from the State of California, California Regional Water 
Quality Control Board, Central Coast Region Proposed General 
Waste Discharge Requirements for Discharges from Irrigated 
Land, Order No. R3-2021-0040, April XX, 2021, Order 
 
 



 
 

 

 

 

 

 

 

This page intentionally left blank. 

  



 

Proposed General Waste Discharge  -20- Order No. R3-2021-0040 
Requirements for Discharges from  April XX, 2021 
Irrigated Lands   
 
Management Practice Implementation and Assessment 

8. Dischargers must implement management practices and assessment, as 
necessary, to improve and protect water quality, protect beneficial uses, achieve 
compliance with applicable water quality objectives, achieve the numeric targets, 
numeric interim quantifiable milestones, and numeric limits established in this 
Order. Management practices implementation and assessment must be 
documented in the appropriate section of the Farm Plan (e.g., irrigation and 
nutrient management practices and assessment must be documented in the 
INMP section of the Farm Plan). Dischargers must report on management 
practice implementation and assessment in the ACF, as described in the MRP. 

CEQA Mitigation Measure Implementation, Monitoring, and Reporting 

9. Impacts and mitigation measures identified in CEQA Mitigation Monitoring and 
Reporting Program are set forth in the Final Environmental Impact Report (FEIR) 
at Appendix D, which is incorporated by reference. Mitigation measures identified 
in the FEIR for this Order and required to be implemented as described in 
Appendix D, will substantially reduce environmental effects of the project. The 
mitigation measures included in this Order have eliminated or substantially 
lessened all significant effects on the environment, where feasible. Where noted, 
some of the mitigation measures are within the responsibility and jurisdiction of 
other public agencies. Such mitigation measures can and should be adopted, as 
applicable, by those other agencies. 

10. Dischargers must report on mitigation measure implementation electronically in 
the Annual Compliance Form (ACF), as described in the MRP. Draft mitigation 
monitoring and reporting is available for review in the FEIR. 

Part 2, Section C.1. Groundwater Protection 

1. Dischargers may not be subject to all provisions of Part 2, Section C.1 if they 
are members in good standing with the third-party alternative compliance 
pathway program included within Part 2, Section C.2. 

Phasing 

2. Ranches are assigned the Groundwater Phase Area of the groundwater basin 
where the ranch is located based on the relative level of water quality and 
beneficial use impairment and risk to water quality. All ranches are assigned a 
Groundwater Phase Area of 1, 2, or 3. Groundwater Phase 1 areas represent 
greater water quality impairment and higher risk to water quality relative to 
Groundwater Phase 2 and 3 areas.  
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3. The requirements and implementation schedules for groundwater protection are 
based on the groundwater phase areas, listed in Table C.1-1 and shown on the 
maps in Figure C.1-1.  
 

4. In the event that a ranch spans multiple Groundwater Phase areas, the ranch will 
be assigned the earlier phase. For example, a ranch that spans both 
Groundwater Phase 1 and Groundwater Phase 2 areas will be assigned to 
Groundwater Phase 1. 
 

5. The Groundwater Phase Area assigned to each ranch will be displayed on the 
ranch eNOI in GeoTracker. 

Irrigation and Nutrient Management Plan 

6. Dischargers must develop and implement an Irrigation and Nutrient Management 
Plan (INMP) that addresses both groundwater and surface water. This section 
applies to the groundwater related INMP requirements and the surface water 
related INMP requirements are contained within Part 2, Section C.3 of this 
Order. The INMP is a section of the Farm Plan and must be maintained in the 
Farm Plan and submitted to the Central Coast Water Board upon request. 
Summary information from the INMP must be submitted in the INMP Summary 
report. At a minimum, the elements of the INMP related to groundwater 
protection must include: 

a. Monitoring and recordkeeping necessary to submit complete and accurate 
reports, including the ACF, Total Nitrogen Applied (TNA) report, and INMP 
Summary report. 

b. Planning and management practice implementation and assessment that 
results in compliance with the fertilizer nitrogen application limits in 
Table C.1-2  and the nitrogen discharge targets and limits in Table C.1-3. 

c. Descriptions of all irrigation, nutrient, and salinity management practices 
implemented and assessed on the ranch. 

d. When INMP certification is required, e.g., as a follow-up action or as a 
consequence for not meeting the quantifiable milestones and time schedules 
below, the INMP certification shall include the following: 

 
The person signing this Irrigation and Nitrogen Management Plan (INMP) 
certifies, under penalty of law, that the INMP was prepared under his/her 
direction and supervision, that the information and data reported is to the 
best of his/her knowledge and belief, true, accurate, and complete, and that 
he/she is aware that there are penalties for knowingly submitting false 
information. The qualified professional signing the INMP may rely on the 
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information and data provided by the Discharger and is not required to 
independently verify the information and data. 
 
The qualified professional signing the INMP below further certifies that 
he/she used sound irrigation and nitrogen management planning practices to 
develop irrigation and nitrogen application recommendations and that the 
recommendations are informed by applicable training to minimize nitrogen 
loss to surface water and groundwater. The qualified professional signing the 
INMP is not responsible for any damages, loss, or liability arising from 
subsequent implementation of the INMP by the Discharger in a manner that 
is inconsistent with the INMP’s recommendations for nitrogen application. 
This certification does not create any liability or claims for environmental 
violations. 

Qualified professional certification: 
“I, ____________________, certify this INMP in accordance with the 
statement above.” 

___________________________ (Signature) 

The discharger additionally agrees as follows: 

“I, ____________________, Discharger, have provided information and data 
to the certifier above that is, to the best of my knowledge and belief, true, 
accurate, and complete, that I understand that the certifier may rely on the 
information and data provided by me and is not required to independently 
verify the information and data, and that I further understand that the certifier 
is not responsible for any damages, loss, or liability arising from subsequent 
implementation of the INMP by me in a manner that is inconsistent with the 
INMP’s recommendations for nitrogen application. I further understand that 
the certification does not create any liability for claims for environmental 
violations.” 

Quantifiable Milestones and Time Schedules 

7. As shown in Table C.1-2, the fertilizer nitrogen application limits go into effect 
during the second year of the this Order (December 31, 2023). 

8. As shown in Table C.1-3, the nitrogen discharge targets go in to effect during the 
second year of this Order (December 31, 2023) and nitrogen discharge limits go 
in to effect during the fifth year of this Order (December 31, 2027). 
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Fertilizer Nitrogen Application Limits 

9. Dischargers must not apply fertilizer nitrogen (AFER) at rates greater than the 
limits in Table C.1-2. Compliance with fertilizer nitrogen application limits is 
assessed for each specific crop reported in the TNA report or INMP Summary 
report. 

Nitrogen Discharge Targets and Limits 

10. This Order requires Dischargers to submit information on nitrogen applied (A) 
and nitrogen removed (R). This Order also establishes nitrogen discharge targets 
and limits based on the calculation of nitrogen applied minus nitrogen removed 
(A-R) using the formulas below. Nitrogen must not be discharged at rates greater 
than the targets and limits in Table C.1-3. Compliance with nitrogen discharge 
targets and limits is assessed annually for the entire ranch in the INMP Summary 
report through one of the three compliance pathways shown below. 
Compliance with all pathways is not required. 
 
Compliance Pathway 1:  
 
AFER + (C x ACOMP) + (O x AORG) + AIRR – R = Nitrogen Discharge 
 
OR 
 
Compliance Pathway 2:  
 
AFER + (C x ACOMP) + (O x AORG) = R 
 
OR 

Compliance Pathway 3:  

AFER + (C x ACOMP) + (O x AORG) – R = Nitrogen Discharge 

In all formulas, R = RHARV + RSEQ + RSCAVENGE + RTREAT + ROTHER 
a. AFER is the amount of fertilizer nitrogen applied in pounds per acre. 
b. C is the compost discount factor used to represent the amount of compost 

nitrogen mineralized during the year that the compost was applied. 
c. ACOMP is the total amount of compost nitrogen applied in pounds per acre. 
d. O is the organic fertilizer discount factor used to represent the amount of 

nitrogen mineralized during the first 12 weeks in the year it was applied.  
e. AORG is the total amount of organic fertilizer or amendment nitrogen applied 

in pounds per acre. 
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f. AIRR is the amount of nitrogen applied in the irrigation water estimated from 
the volume required for crop evapotranspiration (ET) in pounds per acre. 

g. R is the amount of nitrogen removed from the field through harvest, 
sequestration, or other removal methods, in pounds per acre. 

h. RHARV is the amount of nitrogen removed from the field through harvest or 
other removal of crop material. 

i. RSEQ is the amount of nitrogen removed from the field through sequestration 
in woody materials of permanent or semi-permanent crops. 

j. RSCAVENGE is the amount of nitrogen removed from the field through nitrogen 
scavenging cover crops and/or nitrogen scavenging high carbon 
amendments during the wet/rainy season. 

k. RTREAT is the amount of nitrogen removed from the ranch through a 
quantifiable treatment method (e.g., bioreactor). 

l. ROTHER is the amount of nitrogen removed from the ranch through other 
methods not previously quantified. 
 

11. The Central Coast Water Board encourages the use of irrigation water nitrogen 
as a method of reducing the amount of fertilizer nitrogen applied to crops. The 
use of irrigation water nitrogen is typically referred to as “pump and fertilize” and 
is incentivized through compliance pathway 2 and 3 in Table C.1-3. The amount 
of irrigation water nitrogen is not used in the compliance calculation in these 
compliance pathways. The amount of irrigation water nitrogen must be reported 
regardless of the compliance pathway. 

12. The Central Coast Water Board encourages the use of compost to improve soil 
health, nutrient and carbon sequestration, and water holding capacity consistent 
with the state’s Healthy Soils Initiative. All compost nitrogen (ACOMP) applied to 
the ranch must be reported in the TNA report or INMP Summary report; however, 
the use of compost is incentivized through the option for Dischargers to use a 
compost “discount” factor (C). Dischargers may use the compost discount factor 
provided by the Central Coast Water Board in the MRP or may determine their 
own discount factor. The discounted compost nitrogen must, at a minimum, 
represent the amount of compost mineralized during the year the compost was 
applied to the ranch. If the Discharger uses their own compost discount factor, 
they must maintain records of the method used to determine the compost 
discount factor in the Farm Plan, and these records must be submitted to the 
Central Coast Water Board upon request. 

13. The Central Coast Water Board encourages the use of organic fertilizers and 
amendments to improve soil health, nutrient and carbon sequestration, and water 
holding capacity consistent with the state’s Healthy Soils Initiative. All organic 
fertilizer and amendment nitrogen (AORG) applied to the ranch must be reported 
in the TNA report or INMP Summary report; however, the use of organic 
fertilizers and amendments is incentivized through the option for Dischargers to 
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use an organic fertilizer “discount” factor (O). Dischargers may use the organic 
fertilizer discount factor associated with the products C:N ratio, provided by the 
Central Coast Water Board in the MRP. The discounted organic fertilizer nitrogen 
must, at a minimum, represent the amount of organic fertilizer mineralized during 
the first 12 weeks the organic fertilizer was applied to the ranch. The Discharger 
must maintain records of the organic products used and their associated C:N 
ratios in the Farm Plan, and these records must be submitted to the Central 
Coast Water Board upon request. The following products are not eligible to 
receive an organic fertilizer discount: a) products with no organic compounds 
(long chain carbon) molecules, such as conventional fertilizer, slow release 
fertilizers, b) products that do not depend on microbial mineralization to release 
nitrogen to mineral form to make it available for crop uptake, c) products without 
C:N ratio information available, and d) organic liquid fertilizers that are in the 
liquid and/or emulsified form. 

14. The amount of crop material removed through harvest or other methods (RHARV) 
must be calculated using the formula described below. Dischargers must either 
use the crop-specific conversion coefficient values found in the MRP or develop 
their own conversion coefficient values following the approved method in the 
MRP. If Dischargers develop their own conversion coefficient, they must maintain 
information on the method used in the Farm Plan, and these records must be 
submitted to the Central Coast Water Board upon request. 

RHARV = Conversion Coefficient x Material Removed 

a. The Conversion Coefficient is a crop-specific coefficient used to convert 
from units of material removed per acre to units of nitrogen removed per 
acre. 

b. Material Removed is the amount of nitrogen-containing material removed 
from the field, in units of pounds per acre. 

15. The amount of nitrogen removed through sequestration in woody material of 
permanent or semi-permanent crops (RSEQ) must be estimated by the 
Discharger. Dischargers must maintain records detailing how they estimated the 
amount of nitrogen sequestered in their permanent crops. These records must be 
maintained in the Farm Plan and submitted to the Central Coast Water Board 
upon request. 

16. The Central Coast Water Board encourages Dischargers to implement best 
management practices that reduce nitrogen leaching in the wet/rainy season. 
Dischargers may claim a nitrogen scavenging credit (RSCAVENGE) provided by the 
Central Coast Water Board in the MRP, one time per year for each ranch acre 
where nitrogen scavenging cover crops or nitrogen scavenging high carbon 
amendments are utilized during the wet/rainy season. The total acres receiving 
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the nitrogen scavenging credit may not exceed the ranch acres. Dischargers 
electing to claim the nitrogen scavenging credit must ensure that their cover crop 
and/or high carbon amendment best management practice meets the definitions 
of a nitrogen scavenging cover crop and/or nitrogen scavenging high carbon 
amendment, as noted in the MRP and Definitions. Substantiating records for this 
credit must be maintained in the Farm Plan and submitted to the Central Coast 
Water Board upon request. 

17. The Central Coast Water Board encourages Dischargers to develop and 
implement innovative methods for removing nitrogen from the environment to 
improve water quality. Dischargers may use treatment methods (e.g., 
bioreactors) to remove nitrogen from groundwater or surface water and may 
count this towards their nitrogen removal (R) value if they are able to quantify the 
amount of nitrogen removed from ranch discharge to groundwater or surface 
water. This quantified removal through treatment or other innovative methods 
must be reported as RTREAT. Dischargers electing to account for this nitrogen 
removal must monitor the volume and concentration of water entering and exiting 
their treatment system and calculate the amount of nitrogen removed. These 
records must be maintained in the Farm Plan and submitted to the Central Coast 
Water Board upon request. 

18. If Dischargers remove additional nitrogen through means other than removing 
crop material (RHARV), sequestration (RSEQ), scavenging credit (RSCAVENGE), or 
treatment methods (RTREAT), they must quantify and report this additional removal 
as ROTHER. Dischargers must maintain records detailing how they calculated 
ROTHER. These records must be maintained in the Farm Plan and submitted to the 
Central Coast Water Board upon request. 

19. The discharge of nitrogen in excess of the nitrogen discharge targets in 
Table C.1-3 may result in additional requirements, including obtaining additional 
education, INMP certification by a qualified professional, implementing additional 
or improved management practices, and increased monitoring and/or reporting. 

20. The discharge of nitrogen in excess of the nitrogen discharge limits in 
Table C.1-3  may result in additional requirements, including obtaining additional 
education, INMP certification by a qualified professional, implementing additional 
or improved management practices, increased monitoring and reporting, and/or 
progressive enforcement actions. 

21. Dischargers who apply more fertilizer nitrogen (AFER) than the fertilizer nitrogen 
application limits in Table C.1-2 to any specific crop and who are able to 
demonstrate compliance with the final nitrogen discharge limits, as shown in 
Table C.1-3, are exempt from the fertilizer nitrogen application limit. 
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22. Dischargers who can quantifiably demonstrate that their ranches pose no threat 
to surface water quality or groundwater quality may submit a technical report to 
the Executive Officer for review. If approved, the Discharger is not required to 
conduct the nitrogen application (A) or removal (R) monitoring and reporting or to 
submit the INMP Summary report, regardless of what Groundwater Phase area 
the ranch is in. The technical report must demonstrate that nitrogen applied at 
the ranch does not percolate below the root zone in an amount that could 
degrade groundwater and does not migrate to surface water through discharges, 
including drainage, runoff, or sediment erosion. Dischargers must provide the 
Executive Officer with annual updates to confirm that the exemption is still 
applicable. Failure to provide sufficient annual updates confirming that the 
exemption is still applicable will result in an immediate reinstatement of the 
requirement to submit the INMP Summary report for applicable Dischargers. 
Dischargers electing to use this approach are still eligible to participate in the 
third-party alternative compliance pathway for groundwater protection. 

23. Dischargers who can quantifiably demonstrate that their ranch is achieving the 
final nitrogen discharge limits , as shown in Table C.1-3, are not required to 
submit the nitrogen removal (R) reporting in the INMP Summary report, 
regardless of what Groundwater Phase area the ranch is in. Example situations 
where this may apply include participation in an approved third-party program 
that certifies that the Discharger is meeting the final discharge limit and will 
continue to do so for the duration of the Discharger’s participation in the 
approved third-party program, or by submitting a technical report, subject to 
Executive Officer review, that quantifies the amount of nitrogen discharge based 
on the volume and nitrogen concentration of all discharges from the ranch. In 
these situations, confirmation of membership in the approved third-party program 
or Executive Officer approval of a submitted technical report constitute 
compliance with the nitrogen removed (R) reporting requirement in the INMP 
Summary report. This exemption only applies to removal (R) in the INMP 
Summary report; all other requirements, including the TNA report, still apply as 
described in this Order. Dischargers must provide the Executive Officer with 
annual updates to confirm that the exemption is still applicable. Failure to provide 
sufficient annual updates confirming that the exemption is still applicable will 
result in an immediate reinstatement of the requirement to submit the nitrogen 
removal (R) reporting information in the INMP Summary report for applicable 
Dischargers. Dischargers electing to use this approach are still eligible to 
participate in the third-party alternative compliance pathway for groundwater 
protection. 

24. Dischargers, groups of dischargers or commodity groups who can quantify the 
amount of nitrogen discharged from their ranch or for specific crops or via 
specific management practices by directly monitoring it at the points of discharge 
can propose an alternative monitoring methodology to comply with the nitrogen 
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discharge targets and limits, in lieu of using the A-R compliance formulas. 
Example situations where this may apply includes greenhouse, nursery, 
container production or intensive crop production where irrigation and drain water 
is captured and allows for direct monitoring of discharges. For these types of 
situations, it may be easier to monitor nitrogen discharge than to calculate the 
amount of nitrogen removed at harvest for each one of the many different crops 
and plants being grown. Dischargers must submit a request to the Executive 
Officer with a technical report of the methodology proposed to quantify nitrogen 
discharges. The methodology must include enough information to quantify the 
amount of nitrogen discharged and confirm compliance with the nitrogen 
discharge targets and limits, as shown in Table C.1-3 or Table C.2-2 (for 
Dischargers participating in the Third-Party Alternative Compliance Pathway 
Program for Groundwater Protection described in Part 2, Section C.2). 
Acceptable methodologies must include direct measurements of the volume and 
nitrogen concentration of the water discharged from each ranch per acre and 
year. Executive Officer approval of the method(s) must be granted before the 
discharger begins reporting nitrogen discharge based on the proposed 
methodology. Dischargers who obtain Executive Officer approval to directly 
monitor their nitrogen discharge from their ranches will not be required to submit 
nitrogen removal (R) reporting in the INMP Summary report. Dischargers electing 
to use this approach are still eligible to participate in the third-party alternative 
compliance pathway program for groundwater protection.  

25. The initial 2027 nitrogen discharge limits, as shown in Table C.1-3 will be re-
evaluated based on Discharger reported nitrogen applied and removed data, new 
science, and management practice implementation and assessment before 
becoming effective.  

Monitoring and Reporting 

26. Dischargers must report on management practice implementation and 
assessment electronically in the ACF, as described in the MRP. 

27. Dischargers must record and report total nitrogen applied to all crops grown on 
the ranch, electronically in the TNA report form, as described in the MRP. 

28. Dischargers must track and record the following elements of the INMP Summary 
report that are not included in the TNA report: total nitrogen removed from the 
ranch and information on irrigation water application and discharge volumes. 
Dischargers must submit this information electronically in the INMP Summary 
report form as described in the MRP. 

29. The INMP Summary report contains the same nitrogen application information as 
the TNA report, plus additional information related to nitrogen removed and 
irrigation management. Therefore, the INMP Summary report satisfies the 
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TNA report requirement and an additional TNA report is not required to be 
submitted when the INMP Summary report is submitted to the Central 
Coast Water Board. 

30. Dischargers must conduct irrigation well monitoring and reporting prior to 
the start of groundwater quality trend monitoring and reporting, either 
individually or as part of a third-party effort, as described in the MRP. 

31. Dischargers must conduct on-farm domestic well monitoring and reporting, 
either individually or as part of a third-party effort, as described in the MRP. 

32. Dischargers must conduct groundwater quality trend monitoring and 
reporting, either individually or as part of a third-party effort, as described in the 
MRP. This requirement applies to all Dischargers enrolled in this Order, 
regardless of how many wells are currently present on their ranch. 

a. Dischargers who elect to perform groundwater quality trend monitoring and 
reporting as part of a third-party effort must form or join a third-party. The 
third-party must submit a work plan for Executive Officer review by the dates 
and covering the areas specified in the MRP unless it is associated with the 
Third-Party Alternative Compliance Pathway for Groundwater Protection 
described in Part 2, Section C.2. The work plan must be approved by the 
Executive Officer prior to implementation. Once approved by the Executive 
Officer, the work plan must be implemented. 

b. Dischargers who elect to perform groundwater quality trend monitoring and 
reporting individually must submit a work plan for Executive Officer review, 
by the date specified in the MRP, based on their ranch location. The work 
plan must be approved by the Executive Office prior to implementation. The 
work plan must describe how the ranch-level groundwater quality trend 
monitoring program will evaluate groundwater quality trends over time and 
assess the impacts of agricultural discharges on groundwater quality. Once 
approved by the Executive Officer, the work plan must be implemented. 
Dischargers without a well on their property may comply with individual 
ranch-level groundwater quality trend monitoring and reporting requirements 
by implementing one of the options  specified in the MRP. 
 

33. When required by the Executive Officer based on groundwater quality data or 
significant and repeated exceedance of the nitrogen discharge targets or limits, 
Dischargers must complete ranch-level groundwater discharge monitoring 
and reporting, either individually or as part of a third-party effort as described in 
the MRP. Water Board staff will coordinate with Dischargers prior to the 
Executive Officer invoking this requirement to determine if non-compliance is the 
result of unforeseen or uncontrollable circumstances and to provide the 
Discharger with 90-day advanced notice of the forthcoming requirement. When 
ranch-level groundwater discharge monitoring and reporting is required, a work 
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plan, including a SAP and QAPP, must be submitted for Executive Officer review 
prior to implementation. Once approved by the Executive Officer, the work plan 
must be implemented. Ranch-level groundwater discharge monitoring may be 
discontinued with the approval of the Executive Officer when the Discharger 
comes into compliance with the nitrogen discharge targets or limits, or the 
discharge has otherwise ceased.  

Part 2, Section C.2. Third-Party Alternative Compliance Pathway for Groundwater 
Protection   

1. Dischargers that are members in good standing in the third-party alternative 
compliance pathway program are subject to the provisions of this Part 2, 
Section C.2, unless otherwise stated. For purposes of this section, such 
Dischargers are referred to as “participating Dischargers.”  

Participating dischargers: 

a. Are not subject to fertilizer nitrogen application limits in Table C.1-2, which 
are enforceable by the Central Coast Water Board. 

b. Are not subject to nitrogen discharge limits in Table C.1-3, which are 
enforceable by the Central Coast Water Board. 

c. Are subject to targets, which if exceeded result in consequences outlined in 
this Part 2, Section C.2. 

d. Are not subject to ranch-level groundwater discharge monitoring and 
reporting. 

e. Are generally provided more time to achieve fertilizer nitrogen application 
targets and nitrogen discharge targets, relative to non-participating 
dischargers. 
 

2. Prior to the initiation of the work plan process outlined below and in the MRP for 
this third-party alternative compliance pathway program, entities wishing to 
implement the third-party alternative compliance pathway program described in 
this Part 2, Section C.2 must submit a third-party alternative compliance 
pathway program proposal consistent with the third-party program requirements 
outlined in Part 2, Section A of this Order, as well as the request for proposal 
process and associated third-party program expectations document forthcoming 
after Order adoption. For purposes of this section, the entity approved to 
implement the third-party alternative compliance pathway is referred to as the 
approved third-party alternative compliance pathway program administrator. 

 
3. Participating Dischargers must develop and implement an Irrigation and Nutrient 

Management Plan (INMP) that addresses groundwater. The INMP is a section of 
the Farm Plan and must be maintained in the Farm Plan and submitted to the 
Central Coast Water Board upon request. Summary information from the INMP 
must be submitted in the INMP Summary report. At a minimum, the elements of 
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§64310. Reduction of Fees for Public Water Systems Serving Disadvantaged 
Community.  

(a) A public water system must pay the full amount of the annual fee unless it 
requests and receives from the State Board a determination that its annual fees are 
reduced because it is a community water system that serves a disadvantaged community 
in which case the fee to be paid is the amount for a disadvantaged community as shown 
in Table 64305-A. 

 
(b) To qualify for the reduction provided for in subsection (a), a public water system 

must certify, and provide documentation to the State Board upon request, that it serves a 
disadvantaged community. 
 
§64315. Payment of Fees  

(a) Each fee required by this chapter shall be paid to the State Board within forty five 
(45) calendar days of the date of the invoice, except that this date may be extended by the 
State Board for good cause, which shall be determined at the State Board's sole 
discretion. 
 
 
CHAPTER 15. DOMESTIC WATER QUALITY AND MONITORING 
REGULATIONS  
 
Article 1. Definitions  
§64400. Acute Risk. 
"Acute risk" means the potential for a contaminant or disinfectant residual to cause acute 
health effects, i.e., death, damage or illness, as a result of a single period of exposure of a 
duration measured in seconds, minutes, hours, or days. 
 
§64400.05. Combined Distribution System. 
"Combined distribution system" means the interconnected distribution system consisting 
of the distribution systems of wholesale systems and of the consecutive systems that 
receive finished water. 
 
§64400.10. Community Water System. 
“Community water system” means a public water system which serves at least 15 service 
connections used by yearlong residents or regularly serves at least 25 yearlong residents. 
 
§64400.20. Compliance Cycle. 
“Compliance cycle” means the nine-year calendar year cycle during which public water 
systems shall monitor. Each compliance cycle consists of three three-year compliance 
periods. The first calendar year cycle began January 1, 1993 and ends December 31, 
2001; the second begins January 1, 2002 and ends December 31, 2010; the third begins 
January 1, 2011 and ends December 31, 2019. 
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§64400.25. Compliance Period.  
“Compliance period” means a three-year calendar year period within a compliance cycle.  
Within the first compliance cycle, the first compliance period runs from January 1, 1993 
to December 31, 1995; the second from January 1, 1996 to December 31, 1998; the third 
from January 1, 1999 to December 31, 2001. 
 
§64400.28. Confluent Growth.  
“Confluent growth” means a continuous bacterial growth covering the entire filtration 
area of a membrane filter, or a portion thereof, in which bacterial colonies are not 
discrete. 
 
§64400.29. Consecutive System.  
“Consecutive system” means a public water system that receives some or all of its 
finished water from one or more wholesale systems.  Delivery may be through a direct 
connection or through the distribution system of one or more consecutive systems. 
 
§64400.30. Customer.  
“Customer” means a service connection to which water is delivered by a community 
water system or a person that receives water from a nontransient-noncommunity water 
system for more than six months of the year. 
 
§64400.32. Detected.  
“Detected” means at or above the detection limit for purposes of reporting (DLR). 
 
§64400.34. Detection Limit for Purposes of Reporting (DLR). 
“Detection limit for purposes of reporting (DLR)” means the designated minimum level 
at or above which any analytical finding of a contaminant in drinking water resulting 
from monitoring required under this chapter shall be reported to the State Board. 
 
§64400.36. Dual Sample Set.  
“Dual sample set” means a set of two samples collected at the same time and same 
location, with one sample analyzed for TTHM and the other sample analyzed for HAA5. 
 
§64400.38. Enhanced Coagulation. 
“Enhanced coagulation” means the addition of sufficient coagulant for improved removal 
of disinfection byproduct precursors by conventional filtration treatment. 
 
§64400.40. Enhanced Softening. 
“Enhanced softening” means the improved removal of disinfection byproduct precursors 
by precipitative softening. 
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§64400.41. Finished Water.  
“Finished water” means the water that is introduced into the distribution system of a 
public water system and is intended for distribution and consumption without further 
treatment, except as treatment necessary to maintain water quality in the distribution 
system (e.g., booster disinfection, addition of corrosion control chemicals). 
 
§64400.42. Fluoridation.  
“Fluoridation” means the addition of fluoride to drinking water to achieve an optimal 
level, pursuant to Section 64433.2, that protects and maintains dental health. 
 
§64400.45. GAC10. 
“GAC10” means granular activated carbon filter beds with an empty-bed contact time of 
10 minutes based on average daily flow and a carbon reactivation frequency of once 
every 180 days, except that the reactivation frequency for GAC10 used as a best available 
technology for compliance with the TTHM and HAA5 MCLs monitored pursuant to 
section 64534.2(d) shall be once every 120 days. 
 
§64400.46. GAC20. 
“GAC20” means granular activated carbon filter beds with an empty-bed contact time of 
20 minutes based on average daily flow and a carbon reactivation frequency of once 
every 240 days. 
 
§64400.47. Haloacetic Acids (Five) or HAA5.   
“Haloacetic acids (five)” or “HAA5” means the sum of the concentrations in milligrams 
per liter (mg/L) of the haloacetic acid compounds (monochloroacetic acid, dichloroacetic 
acid, trichloroacetic acid, monobromoacetic acid, and dibromoacetic acid), rounded to 
two significant figures after addition. 
 
§64400.50. Initial Compliance Period. 
“Initial compliance period” means the first full three-year compliance period which 
began January 1, 1993, for existing systems. For new systems, the “initial compliance 
period” means the period in which the State Board grants the permit. 
 
§64400.60. Initial Finding. 
“Initial finding” means the first laboratory result from a water source showing the 
presence of an organic chemical listed in §64444, Table 64444-A. 
 
§64400.65. IOC. 
“IOC” means inorganic chemical. 
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§64400.66. Locational Running Annual Average or LRAA. 
“Locational running annual average” or “LRAA” means the average of sample analytical 
results for samples taken at a particular monitoring location during the previous four 
calendar quarters. 
 
§64400.67. Maximum Residual Disinfectant Level or MRDL.   
“Maximum residual disinfectant level” or “MRDL” means a level of a disinfectant added 
for water treatment that may not be exceeded at the consumer's tap. 
 
§64400.70. MCL. 
“MCL” means maximum contaminant level. 
 
§64400.80. Nontransient-noncommunity Water System. 
“Nontransient-noncommunity water system” means a public water system that is not a 
community water system and that regularly serves at least the same 25 persons over 6 
months per year. 
 
§64400.90. Operational Evaluation Levels or OEL. 
“Operational evaluation level” or “OEL” means the sum of the two previous quarters’ 
TTHM results plus twice the current quarter’s TTHM result, divided by 4 to determine an 
average; or the sum of the two previous quarters’ HAA5 results plus twice the current 
quarter’s HAA5 result, divided by 4 to determine an average. 
 
§64401. Repeat Compliance Period. 
“Repeat compliance period” means any subsequent compliance period after the initial 
compliance period. 
 
§64401.10. Repeat Sample. 
“Repeat sample” means a required sample collected following a total coliform-positive 
sample. 
 
§64401.20. Replacement Sample. 
“Replacement sample” means a sample collected to replace an invalidated sample. 
 
§64401.30. Routine Sample. 
“Routine sample” means a bacteriological sample the water supplier is required to collect 
on a regular basis, or one which the supplier is required to collect for a system not in 
compliance with Sections 64650 through 64666 when treated water turbidity exceeds 1 
nephelometric turbidity unit (NTU), pursuant to §64423(b). 
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§64401.40. Sanitary Survey.  
“Sanitary survey” means an on-site review of a public water system for the purpose of 
evaluating the adequacy of the water source, facilities, equipment, operation and 
maintenance for producing and distributing safe drinking water. 
 
§64401.50. Significant Rise in Bacterial Count. 
“Significant rise in bacterial count” means an increase in coliform bacteria, as determined 
in §64426, when associated with a suspected waterborne illness or disruption of physical 
works or operating procedures. 
 
§64401.55. SOC. 
“SOC” means synthetic organic chemical. 
 
§64401.60. Standby Source. 
“Standby source” means a source which is used only for emergency purposes pursuant to 
§64414. 
 
§64401.65. SUVA.  
“SUVA” means Specific Ultraviolet Absorption at 254 nanometers (nm), an indicator of 
the humic content of a water.  It is calculated by dividing a sample’s ultraviolet 
absorption at a wavelength of 254 nm (UV254) (in m-1) by its concentration of dissolved 
organic carbon (DOC) (in mg/L). 
 
§64401.70. System with a Single Service Connection. 
“System with a single service connection” means a system which supplies drinking water 
to consumers via a single service line. 
 
§64401.71. Tier 1 Public Notice. 
“Tier 1 public notice” means a public notice issued in response to the events listed in 
subsection 64463.1(a) and in the manner specified in subsections 64463.1(b) and (c). 
 
§64401.72. Tier 2 Public Notice. 
“Tier 2 public notice” means a public notice issued in response to the events listed in 
section 64463.4(a) and in the manner specified in subsections 64463.4(b) and (c). 
 
§64401.73. Tier 3 Public Notice. 
“Tier 3 public notice” means a public notice issued in response to the events listed in 
section 64463.7(a) and in the manner specified in subsections 64463.7(b), and (c) or (d). 
 
§64401.75. Too Numerous to Count. 
“Too numerous to count” means that the total number of bacterial colonies exceeds 200 
on a 47-mm diameter membrane filter used for coliform detection. 
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§64401.80. Total Coliform-positive. 
“Total coliform-positive” means a sample result in which the presence of total coliforms 
has been demonstrated. 
 
§64401.82. Total Organic Carbon or TOC.  
“Total organic carbon” or ”TOC” means total organic carbon reported in units of 
milligrams per liter (mg/L), as measured using heat, oxygen, ultraviolet irradiation, 
chemical oxidants, or combinations of these oxidants that convert organic carbon to 
carbon dioxide, rounded to two significant figures. 
 
§64401.85. Transient-noncommunity Water System. 
“Transient-noncommunity water system” means a public water system that is not a 
community water system or a nontransient-noncommunity water system. 
 
§64401.90. Treatment. 
“Treatment” means physical, biological, or chemical processes, including blending, 
designed to affect water quality parameters to render the water acceptable for domestic 
use. 
 
§64401.92. Total Trihalomethanes or TTHM. 
“Total Trihalomethanes” or “TTHM” means the sum of the concentrations in milligrams 
per liter (mg/L) of the trihalomethane compounds (bromodichloromethane, bromoform, 
chloroform, and dibromochloromethane), rounded to two significant figures after 
addition. 
 
§64401.95. VOC. 
“VOC” means volatile organic chemical. 
 
§64402. Vulnerable System. 
“Vulnerable system” means a water system which has any water source which in the 
judgment of the State Board, has a risk of containing an organic contaminant, based on an 
assessment as set forth in §64445(d)(1). 
 
§64402.10. Water Source. 
“Water source” means an individual groundwater source or an individual surface water 
intake.  Sources which have not been designated as standby sources shall be deemed to be 
water sources. 
 
§64402.20. Water Supplier. 
“Water supplier”, “person operating a public water system” or “supplier of water” means 
any person who owns or operates a public water system. These terms will be used 
interchangeably in this chapter.   
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(a) “Wholesale water supplier,” or “wholesaler” means any person who treats water 
on behalf of one or more public water systems for the purpose of rendering it safe for 
human consumption. 

 
(b) “Retail water supplier,” or “retailer” means   

(1) Any person who owns or operates any distribution facilities and any 
related collection, treatment, or storage facilities under the control of the operator of the 
public water system which are used primarily in connection with the public water system; 
or 

(2) Any person who owns or operates any collection or pretreatment storage 
facilities not under the control of the operator of the public water system which are used 
primarily in connection with the public water system. 
 
§64402.30. Wholesale System. 
“Wholesale system” means a public water system that treats source water as necessary to 
produce finished water and then delivers some or all of that finished water to another 
public water system.  Delivery may be through a direct connection or through the 
distribution system of one or more consecutive systems. 
 
Article 2. General Requirements 
§64412. Determination of Persons Served. 

(a) The number of persons served by a community water system shall be determined 
by the water system using one of the following methods:   

(1) Utilizing the most recent United States census data, or more recent special 
census data certified by the California Department of Finance, for the service area served 
by the water system;   

(2) Multiplying the number of service connections served by the water system by 
3.3 to determine the total population served;   

(3) Determining the total number of dwelling units or efficiency dwelling units as 
defined in the Uniform Building Code (Title 24, California Code of Regulations), the 
number of mobile home park spaces and the number of individual business, commercial, 
industrial and institutional billing units served by the water system and multiplying this 
total by 2.8 to arrive at the total population served by the system.   
 

(b) Each community water system shall report to the State Board annually the number 
of persons and the number of service connections served by the system using the 
procedures set forth in subsection (a). 
 
§64413.1. Classification of Water Treatment Facilities. 

(a) Each water treatment facility shall be classified pursuant to Table 64413.1-A 
based on the calculation of total points for the facility using the factors specified in 
subsection (b). 
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Table 64413.1-A.   
Water Treatment Facility Class Designations 

 
Total Points Class 

 
Less than 20 T1 

20 through 39 T2 
40 through 59 T3 
60 through 79 T4 

80 or more T5 
 

(b) The calculation of total points for each water treatment facility shall be the sum of 
the points derived in each of paragraphs (1) through (13).  If a treatment facility treats 
more than one source, the source with the highest average concentration of each 
contaminant shall be used to determine the point value in paragraphs (2) through (5). 

(1) For water source, the points are determined pursuant to Table 64413.1-B.  
 

Table 64413.1-B.   
Points for Source Water Used by the Facility 

 
Type of source water used by the facility Points 

Groundwater and/or purchased treated water meeting primary and secondary 
drinking water standards, as defined in § 116275 of the Health and Safety 

Code 

2 

Water that includes any surface water or groundwater under the direct 
influence of surface water 

5 

 
(2) For influent microbiological water quality, points shall be determined by 

using the median of all total coliform analyses completed in the previous 24 months 
pursuant to Table 64413.1-C:  

 
Table 64413.1-C. 

Influent Water Microbiological Quality Points 
 

Median Coliform Density 
Most Probable Number Index (MPN) 

Points 

less than 1 per 100 mL 0 
1 through 100 per 100 mL 2 

greater than 100 through 1,000 per 100 mL 4 
greater than 1,000 through 10,000 per 100 mL 6 

greater than 10,000 per 100 mL 8 
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(3) For facilities treating surface water or groundwater under the direct 
influence of surface water, points for influent water turbidity shall be determined 
pursuant to Table 64413.1-D on the basis of the previous 24 months of data, except that if 
turbidity data is missing for one or more of the months, the points given for turbidity 
shall be 5.  The maximum influent turbidity sustained for at least one hour according to 
an on-line turbidimeter shall be used unless such data is not available, in which case, the 
maximum influent turbidity identified by grab sample shall be used.  For facilities that 
have not been in operation for 24 months, the available data shall be used.  For facilities 
whose permit specifies measures to ensure that influent turbidity will not exceed a 
specified level, the points corresponding to that level shall be assigned. 
 

Table 64413.1-D.   
Influent Water Turbidity Points 

 
Maximum Influent Turbidity Level 

Nephelometric Turbidity Units (NTU) 
Points 

Less than 15 0 

15 through 100 2 

Greater than 100 5 
 

(4) The points for influent water perchlorate, nitrate, or nitrite levels shall be 
determined by an average of the three most recent sample results, pursuant to Table 
64413.1-E.   

 
Table 64413.1-E.   

Influent Water Perchlorate, Nitrate, and Nitrite Points 
 

Perchlorate, Nitrate, and Nitrite Data Average Points 
Less than or equal to the maximum contaminant level (MCL), as 

specified in Table 64431-A 
0 

For each contaminant greater than its MCL 5 
 

(5)  The points for other influent water contaminants with primary MCLs shall 
be a sum of the points for each of the inorganic contaminants (Table 64431-A), organic 
contaminants (Table 64444-A) and radionuclides (Tables 64442 and 64443).  The points 
for each contaminant shall be based on an average of the three most recent sample results, 
pursuant to Table 64413.1-F.  If monitoring for a contaminant has been waived pursuant 
to sections 64432(m) or (n), 64432.2(c), or 64445(d), the points shall be zero for that 
contaminant. 
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Table 64413.1-F.   
Influent Water Chemical and Radiological Contaminant Points 

 
Contaminant Data Average Points 

Less than or equal to the MCL 0 
Greater than the MCL 2 

5 Times the MCL or greater 5 
 

(6) The total points for surface water filtration treatment shall be the sum of 
the points of those treatment processes utilized by the facility for compliance with section 
64652, pursuant to Table 64413.1-G. 

 
Table 64413.1-G.   

Points for Surface Water Filtration Treatment 
 

Treatment Points 
Conventional, direct, or inline 15 

Diatomaceous earth 12 
Slow sand, membrane, cartridge, or bag filter 8 

Backwash recycled as part of process 5 
 

(7)  The points for each treatment process utilized by the facility and not 
included in paragraph (6) that is used to reduce the concentration of one or more 
contaminants for which a primary MCL exists, pursuant to Table 64431-A, Table 64444-
A, and Tables 64442 and 64443, shall be 10.  Blending shall only be counted as a 
treatment process if one of the blended sources exceeds a primary MCL.  

(8) The points for each treatment process not included in paragraphs (6), or 
(7) that is used to reduce the concentration of one or more contaminants for which a 
secondary MCL exists, pursuant to Tables 64449-A and 64449-B, shall be 3.  Blending 
shall only be counted as a treatment process if one of the blended sources exceeds a 
secondary MCL. 

(9)   The points for each treatment process not included in paragraphs (6), (7), 
or (8) that is used for corrosion control or fluoridation shall be 3. 

(10) The total points for disinfection treatment shall be the sum of the points 
for those treatment processes utilized by the facility for compliance with section 
64654(a), pursuant to Table 64413.1-H. 

 



NOTE:  This publication is meant to be an aid to the staff of the State Board’s Division of Drinking Water 
and cannot be relied upon by the regulated community as the State of California’s representation of the 
law.  The published codes are the only official representation of the law.  Refer to the published codes—in 
this case, 17 CCR and 22 CCR—whenever specific citations are required.  Statutes related to the State 
Board’s drinking water-related activities are in the Health & Safety Code, the Water Code, and other 
codes. 
 

 
Last updated April 16, 2019—from Titles 17 and 22 California Code of Regulations 
California Regulations Related to Drinking Water 

61 

Table 64413.1-H.   
Points for Disinfection Treatment 

 
Treatment Process Points 

Ozone 10 
Chlorine and/or chloramine 10 

Chlorine dioxide 10 
Ultraviolet (UV) 7 

 
(11) The points for disinfection/oxidation treatment not included in 

paragraphs (6), (7), (8), or (10) shall be a sum of the points for all the treatment processes 
used at the facility pursuant to Table 64413.1-I.   

 
Table 64413.1-I. 

Points for Disinfection/Oxidation Treatment without Inactivation Credit 
 

Treatment Process Points 
Ozone 5 

Chlorine and/or chloramine 5 
Chlorine dioxide 5 
Ultraviolet (UV) 3 
Other oxidants 5 

 
(12) The points for any other treatment process that alters the physical or 

chemical characteristics of the drinking water and that was not included in paragraphs 
(6), (7), (8), (9), (10), or (11) shall be 3. 

(13) The points for facility flow shall be 2 per million gallons per day or 
fraction thereof of maximum permitted treatment facility capacity, up to a maximum of 
50 points; except that for facilities utilizing only blending, the points shall be based on 
the flow from the contaminated source and the dilution flow required to meet the MCL(s) 
specified in Tables 64431-A, 64444-A, 64449-A, 64449-B, and Tables 64442 and 64443. 
 
§64413.3. Classification of Distribution Systems. 

(a) The distribution system for each community and nontransient- noncommunity 
water system shall be classified pursuant to Table 64413.3-A unless modified pursuant to 
subsection(b).  For a wholesaler, the population served shall include the customers served 
by its retailers.  
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Table 64413.3-A.   
Distribution System Classifications 

 
Population Served Class 

1,000 or less D1 
1,001 through 10,000 D2 
10,001 through 50,000 D3 

50,001 through 5 million D4 
Greater than 5 million D5 

 
(b) The class determined pursuant to (a) shall be upgraded by one level if the 

population served is 5 million or less and the sum of all the points from paragraphs (1) 
through (6) exceeds 20. 

(1) The points for pressure zones shall be zero for up to three zones, 4 for four to 
ten zones, or 6 for more than ten zones. 

(2) The points for disinfectants used shall be zero if no disinfectant is applied in 
the distribution system and no more than one type of disinfectant residual is entering the 
distribution system.  The points shall be 5 if a single disinfectant or ammonia is applied 
in the distribution system.  The points shall be 8 if there are multiple disinfectants in the 
system. 

(3) The points based on the largest single pump in the system for which the 
distribution operator is responsible shall be 4 for up to fifty horsepower, or 6 for fifty or 
more horsepower. 

(4) The points for distribution storage reservoirs in the system shall be 4 for one 
to five reservoirs, or 6 for greater than five. 

(5) The points for one or more existing uncovered distribution reservoirs shall be 
10. 

(6) The points to be added if any of the distribution system customers are also 
served by a non-potable water distribution system shall be 6.  This does not apply to 
wholesalers if the only customers receiving non-potable water are served by its retailers.   
 
§64413.5. Treatment Facility Staff Certification Requirements. 

(a) Each water supplier shall designate at least one chief operator that meets the 
requirements specified in §63765 for each water treatment facility utilized by the water 
system. 

 
(b) Each water supplier shall designate at least one shift operator that meets the 

requirements specified in §63765 for each water treatment facility utilized by the water 
system for each operating shift. 

 
(c) Except as provided in (d), a chief operator or shift operator shall be on-site at all 

times that the facility is operating.  
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(d) If the water supplier’s operations plan, submitted and approved pursuant to §64661, 
demonstrates an equal degree of operational oversight and reliability with either unmanned 
operation or operation under reduced operator certification requirements, the chief operator 
or shift operator is not required to be on-site, but shall be able to be contacted within one 
hour. 

 
(e) If there is no change in the treatment facility and the employed shift and/or chief 

operators, the water supplier shall be in compliance until January 1, 2003 with the shift 
and operator certification requirements that were in effect on December 31, 2000. If the 
water system employs a new shift and/or chief operator, that operator shall meet the 
certification requirements pursuant to §63765(a). 
 
§64413.7. Distribution System Staff Certification Requirements. 

(a) Each water supplier shall designate at least one chief operator that meets the 
requirements specified in §63770 for each distribution system utilized by the water system. 

 
(b) Each water supplier shall designate at least one shift operator that meets the 

requirements specified in §63770 for each distribution system utilized by the water system 
for each operating shift. 

 
(c) The chief operator or shift operator shall be on-site or able to be contacted within 

one hour. 
 
§64414. Standby Sources. 

(a) A source which has been designated “standby” shall be monitored a minimum of 
once every compliance cycle for all inorganic, organic, and radiological MCLs, unless a 
waiver has been granted by the State Board pursuant to Section 64432(m) or (n) for 
inorganics, Section 64432.2(c) for asbestos, or Section 64445(d) for organics.   

 
(b) A standby source which has previous monitoring results indicating nitrate or 

nitrite levels equal to or greater than 50 percent of the MCL shall collect and analyze a 
sample for nitrate and nitrite annually. In addition, upon activation of such a source, a 
sample shall be collected, analyzed for these chemicals and the analytical results reported 
to the State Board within 24 hours of activation.   

 
(c) A standby source shall be used only for short-term emergencies of five 

consecutive days or less, and for less than a total of fifteen calendar days a year.   
 
(d) Within 3 days after the short-term emergency use of a standby source, the water 

supplier shall notify the State Board. The notification shall include information on the 
reason for and duration of the use.   
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(e) The status of a designated standby source shall not be changed to that of a regular 
source of drinking water supply, unless the source meets all existing drinking water 
standards and approval is obtained from the State Board in advance. 

 
(f) A standby source for which perchlorate has been previously detected shall have a 

sample collected and analyzed for perchlorate annually.  Additionally, upon activation of 
such a source, a sample shall be collected and analyzed for perchlorate, and the analytical 
result shall be reported to the State Board within 48 hours of activation. 
 
§64415. Laboratory and Personnel. 

(a) Except as provided in subsection (b), required analyses shall be performed by 
laboratories certified by the State Board to perform such analyses pursuant to Article 3, 
commencing with section 100825, of Chapter 4 of Part 1 of Division 101, Health and 
Safety Code.  Unless directed otherwise by the State Board, analyses shall be made in 
accordance with U.S. EPA approved methods as prescribed at 40 Code of Federal 
Regulations parts 141.21 through 141.42, 141.66, and 141.89. 

 
(b) Sample collection, and field tests including color, odor, turbidity, pH, 

temperature, and disinfectant residual shall be performed by personnel trained to perform 
such sample collections and/or tests by: 

(1) The State Board; 
(2) A laboratory certified pursuant to subsection (a); or 
(3) An operator, certified by the State Board pursuant to section 106875(a) or (b) 

of the Health and Safety Code and trained by an entity in paragraph (1) or (2) to perform 
such sample collections and/or tests. 
 
§64416. Sampling Plan for all Monitoring Except Bacteriological. 

(a) Each public water system serving contiguous areas totaling more than 10,000 
service connections shall submit a plan to the State Board for monitoring the quality of 
water.  

(1) This plan shall be supported by analytical, hydrological and geological data, 
and may be developed in cooperation with other agencies or water suppliers.    

(2) Constituents to be addressed in the plan shall include inorganic chemicals, 
organic chemicals, trihalomethanes, radioactivity, general minerals and general physical 
parameters.   

(3) Sampling of certain wells on a rotating basis may be included in the plan if the 
water supplier is able to demonstrate with analytical, hydrological and geological data 
that those wells are producing similar quality water from the same aquifer.   

(4) The water supplier shall submit an updated plan to the State Board at least 
once every ten years or at any time the plan no longer ensures representative monitoring 
of the system. 
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Article 2.5. Point-of-Use Treatment  
§64417. Definitions.  
“Point-of-use treatment device” or “POU” means a treatment device applied to a single 
tap for the purpose of reducing contaminant levels in drinking water at that tap.  
 
§64418. General Provisions.  

(a) Except for a proposed new community water system that does not have a domestic 
water supply permit, a public water system that meets the requirements of Health and 
Safety Code section 116380(a) may be permitted to use POUs in lieu of centralized 
treatment for the purpose of complying with one or more maximum contaminant levels or 
action levels in this Title, other than for microbial contaminants, volatile organic 
chemicals, organic chemicals that pose an inhalation risk, or radon, and as allowed under 
the state and federal Safe Drinking Water Acts, if:  

(1) the public water system meets the requirements of this Article and any 
applicable statutory requirements; 

(2) the public water system has: 
(A) applied for funding from any federal, state, or local agency to correct the 

system’s violations, and  
   (B) demonstrated to the State Board that centralized treatment for achieving 
compliance is not immediately economically feasible, as defined in section 64418.1; 

(3) the public water system has applied for a permit or permit amendment to use 
POUs.  The duration of the permit or permit amendment issued will be in accordance 
with Health and Safety Code section 116552; 

(4) for a community water system, following a public hearing, the State Board 
determines pursuant to section 64418.6 that there is no substantial community opposition;  

(5) the public water system has a State Board-approved: 
(A) POU Treatment Strategy, as defined in section 64418.3, 
(B) POU Operations and Maintenance Program, as defined in section 64418.4, 

and 
(C) POU Monitoring Program, as defined in section 64418.5; and 

(6) the public water system ensures that each building and each dwelling unit 
connected to the public water system has a POU installed pursuant to this Article. 
 

(b) With State Board approval and without having to meet the requirement of 
paragraph (a)(6), a public water system may utilize POUs in lieu of centralized treatment 
for the purpose of reducing contaminant levels, other than microbial contaminants, 
volatile organic chemicals, or radon, to levels at or below one or more of the maximum 
contaminant levels or action levels in this Title, in the water it supplies to some or all of 
the persons it serves, but the public water system will not be deemed in compliance 
without meeting the requirement of paragraph (a)(6).  A public water system’s 
application for a permit to utilize POUs pursuant to this subsection may include a request 
that one or more of the requirements of this article be amended or eliminated to address 
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the public water system’s specific utilization, and such request may be granted or denied 
by the State Board. 

 
(c) Funding for centralized treatment is available when funding for centralized 

treatment, from any source, is received by, or otherwise placed under control of, the 
public water system.  

 
(d) As used in this article, the estimated cost for both centralized treatment and POU 

treatment shall be the complete life cycle cost for a similar period of time. 
 
§64418.1. Immediate Economic Feasibility of Centralized Treatment.  

(a) To specifically meet the requirements of subparagraph 64418(a)(2)(B), a 
community water system, when comparing the costs of centralized treatment to the use of 
POU treatment, shall submit to the State Board information demonstrating that the: 

(1) estimated annual cost of centralized treatment, per household, is more than 
one percent (1%) of the median household income (MHI) of the customers served by the 
community water system; and 

(2) (A) if the community’s annual MHI is equal to or less than the statewide 
annual MHI, the estimated annual cost of centralized treatment, per household, plus the 
median annual water bill from the most recent 12 months per household is more than 1.5 
percent (1.5%) of the annual MHI of the customers served by the community water 
system, or 

(B) if the community’s annual MHI is greater than the statewide annual MHI, 
the estimated annual cost of centralized treatment, per household, plus the median annual 
water bill from the most recent 12 months per household is more than two percent (2%) 
of the annual MHI of the customers served by the community water system.  

 
(b) A noncommunity water system shall submit to the State Board documents that 

demonstrate that centralized treatment is not immediately economically feasible.  
 

§64418.2. POU Requirements.  
(a) Each POU must:  

(1) be independently certified in accordance with an American National Standard 
Institute (ANSI) standard that is applicable to the specific type of proposed POU and that 
adequately addresses a California drinking water standard; or 

(2) be approved by the State Board upon determination that the proposed POU 
unit design, construction, treatment performance, and field or pilot test results can 
reliably produce water in compliance with California drinking water standards under 
local expected influent water quality and flow conditions;  

(3) be owned, controlled, operated, and maintained by the public water system 
and/or a person(s) under contract with the public water system, to ensure proper 
operation, maintenance, monitoring, and compliance with this Article and applicable 
drinking water standards; 
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(4) be equipped with a mechanical warning (e.g. alarm, light, etc.) that alerts users 
when a unit needs maintenance or is no longer operating in a manner that assures the unit 
is producing effluent meeting state and federal drinking water standards, unless the 
device is equipped with an automatic shut-off mechanism that prevents the flow of water 
under such circumstances; and 

(5) be equipped with a totalizing flow meter if: 
(A) the POU’s treatment efficiency or capacity is volume limited; or  
(B) if requested by the State Board following a determination that  

information about the quantity of water treated by the POU is necessary to assess POU 
efficiency.  

 
(b) Except as provided in subsection (c), pilot testing shall be performed by the public 

water system, and/or a person(s) under contract with the public water system, on each 
proposed type of POU to establish its use limitations and operations and maintenance 
criteria, as well as verification that it will produce effluent that meets drinking water 
standards under local expected influent water quality and flow conditions.  Pilot testing 
shall include the following steps:  

(1) Prior to performing pilot testing, a pilot testing protocol shall be submitted to 
the State Board for review.  The pilot testing protocol must be adequate to demonstrate 
that water treated by the POU will meet drinking water standards; 

(2) Pilot testing for a POU shall be conducted in the manner and for the time 
period specified by the most current pilot testing protocol for that POU approved under 
section 64418.2(b)(1), and shall be conducted for no less than two months; and  

(3) After completion of the pilot testing, the public water system shall submit a 
report to the State Board describing the results and findings of the pilot testing. 
 

(c) The State Board may exempt a public water system from the pilot testing 
requirements in section 64418.2(b), or permit a reduced level of pilot testing required 
pursuant to subsection (b), if:  

(1) the public water system demonstrates to the State Board that the POUs 
proposed for use have been tested, by the public water system or another person, under 
equivalent water quality and flow conditions; and  

(2) the limitations, criteria, and effluent verification in subsection (b) can be 
ascertained and have been reported to the State Board. 
 
§64418.3. POU Treatment Strategy.  

(a) Prior to installing POUs, and as part of its permit application to use POU in lieu of 
centralized treatment, a public water system shall submit to the State Board a POU 
Treatment Strategy sufficient to reliably reduce levels of the contaminants listed in 
section 64418(a) and comply with drinking water standards.  The POU Treatment 
Strategy shall include the following: 

(1) A description of the compliance issues for which POUs are being proposed to 
address and how the use of POUs will achieve compliance; 
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(2) A description of how the public water system will determine the type, number, 
and location of POUs to ensure a sufficient number of devices are installed for human 
consumption at each building and each dwelling unit connected to the public water 
system;  

(3) The public water system’s authority to require customers to accept POUs in 
lieu of centralized treatment and to take an action, such as discontinuing service, if a 
customer fails to accept POUs; 

(4) The basis for the POU selection(s); 
(5) The qualifications and identification of the person(s) responsible for POU 

installation, operation, maintenance, and water quality sampling and analyses;  
(6) A Customer Education Program that includes information about the POU, how 

the devices work, required maintenance and monitoring, and the need for the person(s) 
responsible for the POU, as defined in paragraph (a)(5) of this section, to have access to 
the device to perform required maintenance and monitoring.  The Customer Education 
Program shall be designed to reach all customers and shall be implemented prior to and 
following installation of POUs; 

(7) The authority, ordinances, and/or access agreements adequate to allow the 
public water system’s representatives access to customers’ premises for POU installation, 
maintenance, and water quality monitoring, as well as the surveys necessary to meet 
paragraph (a)(2);  

(8) Identification of applicable local regulatory requirements; 
(9) A Consumer Notification Protocol designed to timely inform consumers, in 

the appropriate language(s), in the event that an installed POU fails to produce water that 
meets drinking water standards.  The Consumer Notification Protocol shall include:  

(A) an example of a notice that includes the requirements of Article 18 of this 
Title, and 

(B) a plan for providing an alternative water supply that meets drinking water 
standards, consistent with section 64551.100 of this Title, in a quantity sufficient for daily 
household ingestion needs, to customers served by each installed POU not meeting 
drinking water standards.  An alternative water supply shall be provided according to the 
following timeline;  

1. as soon as possible, but no later than 24 hours following the receipt of 
results of confirmation samples indicating an MCL exceedance for nitrate, nitrite, nitrate 
plus nitrite, or perchlorate, or  

2. as soon as possible, but no later than 7 days following the receipt of 
results of confirmation samples indicating an MCL exceedance for contaminants other 
than nitrate, nitrite, nitrate plus nitrite, or perchlorate; 

(10) A Customer Notification Protocol for routine notifications that includes 
examples of notices, to be provided no less frequently than quarterly, in the appropriate 
language(s) to inform each customer and consumer: 

(A) that only the taps for which POUs are installed provide water meeting 
drinking water standards, and 
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(B) regarding the mechanical warning or shut-off mechanism required 
pursuant to paragraph 64418.2(a)(5), including a telephone number that connects the 
customer or consumer to water system personnel or recording system that shall be 
accessible by water system personnel 24 hours a day, seven days a week, for the purpose 
of providing the customer or consumer a reliable means of notifying personnel when the 
mechanical warning or shut-off mechanism is activated;  

(11) The proposed schedules for: 
(A) the distribution of public hearing information pursuant to section 64418.6, 
(B) the public hearing required pursuant to section 64418.6,  
(C) the distribution to customers of POU acceptance surveys pursuant to 

section 64418.6,  
(D) POU installation, and  
(E) the construction of centralized treatment; and  

(12) An estimate of the percent of all customers within the public water system’s 
service area who are expected to voluntarily allow installation of POU devices, as well as 
a description of how the public water system will address customers who do not.  

 
(b) A public water system shall comply with the most current State Board-approved 

version of its POU Treatment Strategy at all times. 
 
§64418.4. POU Operations and Maintenance (O&M) Program.  

(a) Prior to installing POUs, and as part of its permit application to use POU in lieu of 
centralized treatment, a public water system shall submit to the State Board a POU 
Operations and Maintenance Program (O&M Program) sufficient to reliably reduce 
levels of the contaminants listed in section 64418(a) and comply with drinking water 
standards.  The O&M Program shall include the following: 

(1) An installation protocol that, at a minimum, describes locations and 
assurances that POUs will be accessible for operation and maintenance; 

(2) The type and frequency of maintenance, at intervals specified by the 
manufacturer and determined by pilot testing, whichever is shorter, that ensures POUs 
produce effluent that meets drinking water standards;  

(3) The number and type of auxiliary POUs and parts necessary to ensure 
continuous effective treatment;  

(4) Replacement schedules for critical components and POUs necessary to ensure 
continuous effective treatment; 

(5) The qualifications and identification of the person(s) responsible for POU 
installation, operation, and maintenance; and 

(6) POU waste-handling and disposal procedures sufficient to ensure that wastes 
generated by the POU and the POU itself are properly and safely disposed of in 
accordance with federal, state and local requirements. 
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(b) To ensure a POU is properly operating and has not been bypassed, POUs shall be 
inspected by the public water system no less often than every twelve months and when a 
POU’s effluent is monitored pursuant to section 64418.5.  
 

(c) Based on the on-going operation and maintenance of installed POUs, a public 
water system shall revise its POU O&M Program as necessary to ensure continuous 
effective treatment and that POUs produce effluent that meets drinking water standards.  
Revised POU O&M Programs shall be submitted to the State Board for review and may 
not be implemented without State Board approval, confirming that the revised POU 
O&M Program meets the requirements of this section.  

 
(d) A public water system shall maintain a copy of, and at all times implement the 

most current State Board-approved version of its POU O&M Program. 
 
§64418.5. POU Monitoring Program.  

(a) Prior to installing POUs, and as part of its permit application to use POU in lieu of 
centralized treatment, a public water system shall submit to the State Board a POU 
Monitoring Program sufficient to ensure that water treated by the proposed POU 
consistently meet drinking water standards.  The POU Monitoring Program shall include 
the following: 

(1) source water monitoring – quarterly, with samples collected during the same 
month (first, second, or third) of each calendar quarter; 

(2) POU effluent – initially, with samples collected as soon as possible but no 
later than 72 hours after a device is installed; and 

(3) POU effluent – on-going following the monitoring in paragraph (a)(2), 
annually, with one twelfth of all units sampled monthly on a rotating basis.  After 
completion of one year of monitoring, a public water system may alternatively monitor 
one quarter of all units each calendar quarter provided that monitoring results do not 
exceed 75 percent (75%) of a contaminant’s MCL, and the water system submits a 
revised monitoring plan to the State Board.  Water systems shall resume monthly 
monitoring if results exceed 75 percent (75%) of a contaminant’s MCL.  
 

(b) For a contaminant other than nitrate, nitrite, nitrate plus nitrite, or perchlorate, 
after no less than one year of monitoring conducted pursuant to subsection (a), a public 
water system may reduce the number of POU units monitored to no less than one third of 
all installed units per year such that all installed units are monitored no less frequently 
than once every three years, if all the results of the on-going monitoring conducted 
pursuant to paragraph (a)(3) do not exceed 75 percent (75%) of a contaminant’s MCL, 
and the public water system submits a revised monitoring plan to the State Board.  
 

(c) In accordance with subsections 64432.8(b) and 64445.2(b) of this Title, the State 
Board may require additional monitoring for the contaminant of concern or other 
contaminants, including microbial contaminants, if monitoring results indicate a potential 
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health risk associated with the contaminant, POU technology, or a public water system’s 
compliance with this Article. 
 

(d) The public water system shall revise its POU Monitoring Program as necessary to 
ensure continuous effective treatment based on the on-going operation and maintenance 
of installed POUs or additional monitoring required pursuant to subsection (c).  Revised 
POU Monitoring Programs shall be submitted to the State Board for review and may not 
be implemented without State Board approval confirming that the revised POU 
Monitoring Program meets the requirements of this section.  

 
(e) The public water system shall maintain a copy of and implement the most current 

State Board-approved version of its POU Monitoring Program prepared pursuant to this 
section. 

 
(f) If a POU effluent sample result exceeds an MCL for a contaminant other than 

nitrate, nitrite, nitrate plus nitrite, or perchlorate, the public water system shall: 
(1) implement the public notification and alternative water procedures identified 

in its most recent State Board-approved POU Treatment Strategy; and 
(2) collect a confirmation sample within seven days of notification of the 

exceedance.  If the confirmation sample, or the average of the original and confirmation 
sample, exceeds the MCL, notify the State Board within 48 hours of the result, complete 
corrective actions as soon as possible but within one month of receipt of the result, and 
increase the monitoring frequency, as requested by the State Board to assess the 
effectiveness of the corrective actions. 

 
(g) If a POU effluent sample result exceeds an MCL for nitrate, nitrite, nitrate plus 

nitrite, or perchlorate:  
(1) implement the public notification and alternative water procedures identified 

in its most recent State Board-approved POU Treatment Strategy; and 
(2) collect a confirmation sample within 72 hours of notification of the 

exceedance.  If the confirmation sample, or the average of the original and confirmation 
sample, exceeds the MCL, notify the State Board within 24 hours of the result, continue 
to provide alternative water until the corrective actions have been confirmed to be 
effective, complete corrective actions as soon as possible but within one month of receipt 
of the result, and increase the monitoring frequency, as requested by the State Board to 
assess the effectiveness of the corrective actions. 
 
§64418.6. Public Hearing and Acceptance.  

(a) A community water system shall conduct a customer survey and participate in, 
and provide information for, a public hearing held by the State Board.  At least 30 days 
prior to placing information into a public repository per paragraph (a)(2), the public water 
system shall submit a Public Acceptance Protocol to the State Board for review.  The 
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Public Acceptance Protocol must satisfy the following requirements in order to receive 
State Board approval:  

(1) Prior to conducting a customer survey, a community water system shall 
participate in and provide information for a public hearing that, at a minimum, 
disseminates the following to those in its service area: 

(A) a description of the public water system’s POU Treatment Strategy,  
(B) a description of the adverse health effects, as specified in the appendices 

to section 64465, associated with the contaminant(s) of concern,  
(C) a copy of those portions of the POU Operation and Maintenance Program 

and Monitoring Program that necessitates customer involvement, 
(D) the estimate of any anticipated increase in water bills that may result from 

utilization of POUs, and  
(E) the supporting documentation, assumptions, and calculations used to 

determine any anticipated increase in water bills proposed to be presented at the public 
hearing. 

(2) At least 30 days prior to the public hearing, the community water system shall 
place the information to be presented at the public hearing into a publicly accessible 
repository and notify the State Board and those in its service area of the date, time, and 
location of the public hearing, as well as the location and hours of operation of the 
repository.  If the public water system serves multi-unit residential dwellings including, 
but not limited to, apartments and residential institutions, whether sub-metered or not, the 
public water system shall provide notice to each resident of such residential dwellings.   

(3) Following the public hearing, the community water system shall deliver a 
survey to each of its customers.  The survey shall be delivered in a manner designed to 
reach each customer and in the language appropriate for communication with the 
customers.  The survey shall consist of the following two choices: 

(A) “I vote FOR the use of Point-of-Use treatment devices.”, and 
(B) “I vote AGAINST the use of Point-of-Use treatment devices.”  

 
(b) The community water system shall at all times comply with the most recent Public 

Acceptance Protocol approved by the State Board pursuant to this section. 
 

(c) Use of POU treatment devices in lieu of centralized treatment shall be considered 
to have no substantial community opposition if: 

(1) the sum of the number of non-voting customers and the number of customers 
voting against POUs, is less than half of the total customers; and 

(2) no more than 25 percent of the total number of customers voted against POUs. 
 
§64418.7. Recordkeeping and Reporting.  

(a) A public water system shall maintain the following records for at least ten years 
and provide the records to the State Board, as specified in subsection (b) or upon  request: 

(1) results of all water quality monitoring conducted pursuant to this Article; 
(2) the location and type of each installed POU; 
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(3) the date and type of maintenance and repairs performed; and 
(4) verbal and written customer complaints received and the resulting corrective 

actions and/or responses. 
 

(b) A public water system shall report to the State Board, at the frequency noted, the 
following: 

(1) monthly – treated water quality monitoring results; 
(2) quarterly – source water monitoring results and any investigations and/or 

corrective action(s) taken to ensure POUs meet the requirements of this Article including, 
but not limited to, POU maintenance, customer complaints, inspection results, and 
manufacturer notices pertaining to proper operation of devices. 

 
(c) The reports required pursuant to subsection (b) shall be submitted to the State 

Board within ten days following the end of the applicable reporting period. 
 
§64418.8. Compliance.  

(a) A public water system using POUs in lieu of centralized treatment shall be in 
violation of an MCL if: 

(1) for all POUs combined, during a 12-month interval, more than five percent (5%) 
of the results of the effluent monitoring conducted pursuant to section 64418.5 exceed an 
MCL; 

(2) for a POU, the effluent fails to meet the MCL, which is determined in 
accordance with the applicable compliance determination requirements in this Title.  
Depending on the contaminant and concentration detected, compliance determination 
may be based on the result of a single sample, an initial sample averaged with one or two 
confirmation sample(s), or an average of four quarterly or six monthly samples; or 

(3) a building or dwelling unit served by the water system does not have a POU 
installed pursuant to this Article.  
 
Article 2.7. Point-of-Entry Treatment  
§64419. Definitions.  
“Point-of-entry treatment device” or “POE” means a treatment device applied to the 
drinking water entering a house or building for the purpose of reducing contaminant 
levels in the drinking water distributed throughout the house or building.  
Notwithstanding the foregoing, where all the water supplied by a public water system for 
human consumption is treated by the public water system via a single device or facility, 
regardless of location of the device or facility, the public water system shall be 
considered to have centralized treatment.  
 
§64420. General Provisions.  

(a) Except for a proposed new community water system that does not have a domestic 
water supply permit, a public water systems that meets the requirements of Health and 
Safety Code section 116380(a) may be permitted to use POEs in lieu of centralized 
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treatment for the purpose of complying with one or more maximum contaminant levels, 
action levels, or treatment techniques in this Title and as allowed under the state and 
federal State Drinking Water Acts, if: 

(1) the public water system meets the requirements of this Article and any 
applicable statutory requirements; 

(2) the public water system has: 
(A) applied for funding from any federal, state, or local agency to correct the 

system’s violations, and  
(B) demonstrated to the State Board that centralized treatment for achieving 

compliance is not immediately economically feasible, as defined in section 64420.1; 
(3) the public water system has applied for a permit or permit amendment to use 

POEs.  The duration of the permit or permit amendment issued will be in accordance with 
Health and Safety Code section 116552;  

(4) for a community water system, following a public hearing, the State Board 
determines pursuant to section 64420.6 that there is no substantial community opposition;  

(5) the public water system has a State Board-approved: 
(A) POE Treatment Strategy, as defined in section 64420.3, 
(B) POE Operations and Maintenance Program, as defined in section 64420.4, 

and 
(C) POE Monitoring Program, as defined in section 64420.5; and 

(6) the public water system ensures that each building connected to the public 
water system has a POE installed pursuant to this Article. 
 

(b) With State Board approval and without having to meet the requirement of 
paragraph (a)(6), a public water system may utilize POEs in lieu of centralized treatment 
for the purpose of reducing contaminant levels to levels at or below one or more of the 
maximum contaminant levels, action levels, or treatment techniques in this Title, in the 
water it supplies to some or all of the persons it serves, but the public water system will 
not be deemed in compliance without meeting the requirement of paragraph (a)(6).  A 
public water system’s application for a permit to utilize POEs pursuant to this subsection 
may include a request that one or more of the requirements of this article be amended or 
eliminated to address the public water system’s specific utilization, and such request may 
be granted or denied by the State Board. 
 

(c) Funding for centralized treatment is available when funding for centralized 
treatment, from any source, is received by, or otherwise placed under control of, the 
public water system.  

 
(d) As used in this article, the estimated cost for both centralized treatment and POE 

treatment shall be the complete life cycle cost for a similar period of time. 
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§64420.1. Immediate Economic Feasibility of Centralized Treatment.  
(a) To specifically meet the requirements of subparagraph 64420 (a)(2)(B), a 

community water system, when comparing the costs of centralized treatment to the use of 
POE treatment, shall submit to the State Board information demonstrating that the: 

(1) estimated annual cost of centralized treatment, per household, is more than 
one percent (1%) of the median household income (MHI) of the customers served by the 
community water system; and 

(2) (A) if the community’s annual MHI is equal to or less than the statewide 
annual MHI, the estimated annual cost of centralized treatment, per household, plus the 
median annual water bill from the most recent 12 months per household is more than 1.5 
percent (1.5%) of the annual MHI of the customers served by the community water 
system, or 

(B) if the community’s annual MHI is greater than the statewide annual MHI, 
the estimated annual cost of centralized treatment, per household, plus the median annual 
water bill from the most recent 12 months per household is more than two percent (2%) 
of the annual MHI of the customers served by the community water system.  

 
(b) A noncommunity water system shall submit to the State Board documents that 

demonstrate that centralized treatment is not immediately economically feasible.  
 
§64420.2. POE Requirements.  

(a) Each POE must:  
(1) be independently certified in accordance with an American National Standard 

Institute (ANSI) standard that is applicable to the specific type of proposed POE and that 
adequately addresses a California drinking water standard; or 

(2) be approved by the State Board upon determination that the proposed POE 
unit design, construction, treatment performance, and available field or pilot test results 
can reliably produce water in compliance with California drinking water standards under 
local expected influent water quality and flow conditions;  

(3) be owned, controlled, operated, and maintained by the public water system 
and/or a person(s) under contract with the public water system, to ensure proper 
operation, maintenance, monitoring, and compliance with this Article and applicable 
drinking water standards;  

(4) be equipped with a mechanical warning (e.g. alarm, light, etc.) that alerts users 
when a unit needs maintenance or is no longer operating in a manner that assures the unit 
is producing effluent meeting state and federal drinking water standards, unless the 
device is equipped with an automatic shut-off mechanism that prevents the flow of water 
under such circumstances; and 

(5) be equipped with a totalizing flow meter. 
 

(b) Except as provided in subsection (c), pilot testing shall be performed by the public 
water system, and/or a person(s) under contract with the public water system, on each 
proposed type of POE to establish its use limitations and operations and maintenance 
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criteria, as well as verification that it will produce effluent that meets drinking water 
standards under local expected influent water quality and flow conditions.  Pilot testing 
shall include the following steps: 

(1) Prior to performing pilot testing, a pilot testing protocol shall be submitted to 
the State Board for review.  The pilot testing protocol must be adequate to demonstrate 
that water treated by the POE will meet drinking water standards;  

(2) Pilot testing for a POE shall be conducted in the manner and for the time 
period specified by the most current pilot testing protocol for that POE approved under 
section 64420.2(b)(1), and shall be conducted for no less than two months; and  

(3) After completion of the pilot testing, the public water system shall submit a 
report to the State Board describing the results and findings of the pilot testing. 
 

(c)The State Board may exempt a public water system from the pilot testing 
requirements in section 64420.2(b), or permit a reduced level of pilot testing required 
pursuant to subsection (b), if:  

(1) the public water system demonstrates to the State Board that the POEs 
proposed for use have been tested, by the public water system or another person, under 
equivalent water quality and flow conditions; and  

(2) the limitations, criteria, and effluent verification in subsection (b) can be 
ascertained and have been reported to the State Board. 
 
§64420.3. POE Treatment Strategy.  

(a) Prior to installing POEs, and as part of its permit application to use POE in lieu of 
centralized treatment, a public water system shall submit to the State Board a POE 
Treatment Strategy sufficient to reliably reduce levels of contaminants and comply with 
drinking water standards.  The POE Treatment Strategy shall include each of the 
following:  

(1) A description of the compliance issues for which POEs are being proposed to 
address and how the use of POEs will achieve compliance; 

(2) A description of how the public water system will determine the type, number, 
and location of POEs to ensure POEs serve, in their entirety, each building connected to 
the public water system;  

(3) The public water system’s authority to require customers to accept POEs in 
lieu of centralized treatment and to take an action, such as discontinuing service, if a 
customer fails to accept POEs, or disconnects or modifies a POE installed pursuant to this 
Article;  

(4) The basis for the POE selection(s); 
(5) The qualifications and identification of the person(s) responsible for POE 

installation, operation, maintenance, and water quality sampling and analyses;  
(6) A Customer Education Program that includes information about the POE, how 

the devices work, required maintenance and monitoring, and the need for the person(s) 
responsible for the POE, as defined in paragraph (a)(5) of this section, to have access to 
the device to perform required maintenance and monitoring.  The Customer Education 
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Program shall be designed to reach all customers and shall be implemented prior to and 
following installation of POEs; 

(7) The authority, ordinances, and/or access agreements adequate to allow the 
public water system’s representatives access to customers’ premises for POE installation, 
maintenance, and water quality monitoring, as well as the surveys necessary to meet 
paragraph (a)(2);   

(8) Identification of applicable local regulatory requirements; 
(9) A Consumer Notification Protocol designed to timely inform consumers, in 

the appropriate language(s), in the event that an installed POE fails to produce water that 
meets drinking water standards.  The Consumer Notification Protocol shall include: 

(A) an example of a notice that includes the requirements of Article 18 of this 
Title, and 

(B) a plan for providing an alternative water supply that meets drinking water 
standards, consistent with section 64551.100 of this Title, in a quantity sufficient for daily 
household ingestion needs, to customers served by each installed POE not meeting 
drinking water standards.  An alternative water supply shall be provided according to the 
following timeline;  

1. as soon as possible, but no later than 24 hours following the receipt of 
results of confirmation samples indicating an MCL exceedance for nitrate, nitrite, nitrate 
plus nitrite, or perchlorate, or  

2. as soon as possible, but no later than 7 days following the receipt of 
results of confirmation samples indicating an MCL exceedance for contaminants other 
than nitrate, nitrite, nitrate plus nitrite, or perchlorate; 

(10) A Customer Notification Protocol for routine notifications that includes 
examples of notices, to be provided no less frequently than quarterly, in the appropriate 
language(s) to inform each customer: 

(A) which water supplies are not treated by the POEs, and  
(B) regarding the mechanical warning or shut-off mechanism required 

pursuant to paragraph 64420.2(a)(5), including a telephone number that connects the 
customer to water system personnel or recording system that shall be accessible by water 
system personnel 24 hours a day, seven days a week, for the purpose of providing the 
customer a reliable means of notifying personnel when the mechanical warning or shut-
off mechanism is activated; 

(11) The proposed schedules for: 
(A) the distribution of public hearing information pursuant to section 64420.6, 
(B) the public hearing required pursuant to section 64420.6,  
(C) the distribution to customers of POE acceptance surveys pursuant to 

section 64420.6,  
(D) POE installation, and  
(E) the construction of centralized treatment; 

(12) An estimate of the percent of all customers within the public water system’s 
service area who are expected to voluntarily allow installation of POE devices, as well as 
a description of how the public water system will address customers who do not; and  
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(13) The means for ensuring that the rights and responsibilities of the customer, 
with respect to an installed POE, convey with title upon the sale or transfer of property to 
which the POE is attached. 
 

(b) A public water system shall comply with the most current State Board-approved 
version of its POE Treatment Strategy at all times. 
 
§64420.4. POE Operations and Maintenance (O&M) Program.  

(a) Prior to installing POEs, and as part of its permit application to use POE in lieu of 
centralized treatment, a public water system shall submit to the State Board a POE 
Operations and Maintenance (O&M) Program sufficient to reliably reduce levels of 
contaminants and comply with drinking water standards.  The POE O&M Program shall 
include the following: 

(1) An installation protocol that, at a minimum, describes locations and 
assurances that POEs will be accessible for operation and maintenance; 

(2) The type and frequency of maintenance, at intervals specified by the 
manufacturer and determined by pilot testing, whichever is shorter, that ensures POEs 
produce effluent that meets drinking water standards;  

(3) The number and type of auxiliary POEs and parts necessary to ensure 
continuous effective treatment;  

(4) Replacement schedules for critical components and POEs necessary to ensure 
continuous effective treatment; 

(5) The qualifications and identification of the person(s) responsible for POE 
installation, operation, and maintenance; and 

(6) POE waste-handling and disposal procedures sufficient to ensure that wastes 
generated by the POE and the POE itself are properly and safely disposed of in 
accordance with federal, state and local requirements. 
 

(b) To ensure a POE is properly operating and has not been bypassed, POEs shall be 
inspected by the public water system no less often than every twelve months and when a 
POE’s effluent is monitored pursuant to section 64420.5.  
 

(c) Based on the on-going operation and maintenance of installed POEs, a public 
water system shall revise its POE O&M Program as necessary to ensure continuous 
effective treatment and that POEs produce effluent that meets drinking water standards.  
Revised POE O&M Programs shall be submitted to the State Board for review and may 
not be implemented without State Board approval confirming that the revised POE O&M 
Program meets the requirements of this section.  

 
(d) A public water system shall maintain a copy of and implement the most current 

State Board-approved version of its POE O&M Program. 
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§64420.5. POE Monitoring Program.  
(a) Prior to installing POEs, and as part of its permit application to use POE in lieu of 

centralized treatment, a public water system shall submit to the State Board a POE 
Monitoring Program sufficient to ensure that water treated by the proposed POE 
consistently meet drinking water standards.  The POE Monitoring Program shall include 
the following:  

(1) source water monitoring – quarterly, with samples collected during the same 
month (first, second, or third) of each calendar quarter; 

(2) POE effluent – initially, with samples collected as soon as possible but no 
later than 72 hours after a device is installed; and 

(3) POE effluent, on-going following the monitoring in paragraph (a)(2), 
annually, with one twelfth of all units sampled monthly on a rotating basis.  After 
completion of one year of monitoring, a public water system may alternatively monitor 
one quarter of all units each calendar quarter provided that monitoring results do not 
exceed 75 percent (75%) of a contaminant’s MCL, and the water system submits a 
revised monitoring plan to the State Board.  Water systems shall resume monthly 
monitoring if results exceed 75 percent (75%) of a contaminant’s MCL.  
 

(b) For a contaminant other than nitrate, nitrite, nitrate plus nitrite, or perchlorate, 
after no less than one year of monitoring conducted pursuant to subsection (a), a public 
water system may reduce the number of POE units monitored to no fewer than one third 
of all installed units per year such that all installed devices are sampled no less frequently 
than once every three years, if all the results of the on-going monitoring conducted 
pursuant to paragraph (a)(3) do not exceed 75 percent (75%) of a contaminant’s MCL, 
and the public water system submits a revised monitoring plan to the State Board.  

 
(c) The State Board may require additional monitoring for the contaminant of concern 

or other contaminants, including microbial contaminants, if monitoring results indicate a 
potential health risk associated with the contaminant, POE technology, or a public water 
system’s compliance with this Article. 

 
(d) The public water system shall revise its POE Monitoring Program as necessary to 

ensure continuous effective treatment based on the on-going operation and maintenance 
of installed POEs or additional monitoring required pursuant to subsection (c).  Revised 
POE Monitoring Programs shall be submitted to the State Board for review and may not 
be implemented without State Board approval confirming that the revised POE 
Monitoring Program meets the requirements of this section.  

 
(e) The public water system shall maintain a copy of and implement the most current 

State Board-approved version of its POE Monitoring Program prepared pursuant to this 
section. 
 



NOTE:  This publication is meant to be an aid to the staff of the State Board’s Division of Drinking Water 
and cannot be relied upon by the regulated community as the State of California’s representation of the 
law.  The published codes are the only official representation of the law.  Refer to the published codes—in 
this case, 17 CCR and 22 CCR—whenever specific citations are required.  Statutes related to the State 
Board’s drinking water-related activities are in the Health & Safety Code, the Water Code, and other 
codes. 
 

 
Last updated April 16, 2019—from Titles 17 and 22 California Code of Regulations 
California Regulations Related to Drinking Water 

80 

(f) If a POE effluent sample result exceeds an MCL for a contaminant other than 
nitrate, nitrite, nitrate plus nitrite, or perchlorate, the public water system shall: 

(1) implement the public notification and alternative water procedures identified 
in its most current State Board-approved POE Treatment Strategy; and 

(2) collect a confirmation sample within seven days of notification of the 
exceedance.  If the confirmation sample, or the average of the original and confirmation 
sample, exceeds the MCL, notify the State Board within 48 hours of the result, complete 
corrective actions as soon as possible but within one month of receipt of the result, and 
increase the monitoring frequency, as requested by the State Board to assess the 
effectiveness of the corrective actions. 
 

(g) If a POE effluent sample result exceeds an MCL for nitrate, nitrite, nitrate plus 
nitrite, or perchlorate; 

(1) implement the public notification and alternative water procedures identified 
in its most current State Board-approved POE Treatment Strategy; and 

(2) collect a confirmation sample within 72 hours of notification of the 
exceedance.  If the confirmation sample, or the average of the original and confirmation 
sample, exceeds the MCL, notify the State Board within 24 hours of the result, continue 
to provide alternative water until the corrective actions have been confirmed to be 
effective, complete corrective actions as soon as possible but within one month of receipt 
of the result, and increase the monitoring frequency as requested  by the State Board to 
assess the effectiveness of the corrective actions.  
 
§64420.6. Public Hearing and Acceptance.  

(a) A community water system shall conduct a customer survey and participate in, 
and provide information for, a public hearing held by the State Board.  At least 30 days 
prior to placing information into a public repository per subsection (a)(2), the public 
water system shall submit a Public Acceptance Protocol, to the State Board for review.  
The Public Acceptance Protocol must satisfy the following requirements in order to 
receive State Board approval:  

(1) Prior to conducting a customer survey, a community water system shall 
participate in and provide information for a public hearing that, at a minimum, 
disseminates the following to those in its service area: 

(A) a description of the public water system’s POE Treatment Strategy,  
(B) the adverse health effects, as specified in the appendices to section 64465, 

associated with the contaminant(s) of concern,  
(C) POE Operation and Maintenance Program and Monitoring Program 

information that necessitates customer involvement, 
(D) the estimate of any anticipated increase in water bills that may result from 

utilization of POEs, and  
(E) the supporting documentation, assumptions, and calculations used to 

determine any anticipated increase in water bills proposed to be presented at the public 
hearing. 
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(2) At least 30 days prior to the public hearing, the community water system shall 
place the information to be presented at the public hearing into a publicly accessible 
repository and notify the State Board and those in its service area of the date, time, and 
location of the public hearing, as well as the location and hours of operation of the 
repository.  If the public water system serves multi-unit residential dwellings including, 
but not limited to, apartments and residential institutions, whether sub-metered or not, the 
public water system shall provide notice to each resident of such residential dwellings.   

(3) Following the public hearing, the community water system shall deliver a 
survey to each of its customers.  The survey shall be delivered in a manner designed to 
reach each customer and in the language appropriate for communication with the 
customers.  The survey shall consist of the following two choices:  

(A) “I vote FOR the use of Point-of-Entry treatment devices.”, and   
(B) “I vote AGAINST the use of Point-of-Entry treatment devices.”  

 
(b) The community water system shall at all times comply with the most recent Public 

Acceptance Protocol approved by the State Board pursuant to this section. 
 

(c) Use of POE treatment devices in lieu of centralized treatment shall be considered 
to have no substantial community opposition if: 

(1) the sum of the number of non-voting customers and the number of customers 
voting against POEs, is less than half of the total customers; and 

(2) no more than 25 percent of the total number of customers voted against POEs. 
 
§64420.7. Recordkeeping and Reporting.  

(a) A public water system shall maintain the following records for at least ten years 
and provide the records to the State Board, as specified in subsection (b) or upon request: 

(1) results of all water quality monitoring conducted pursuant to this Article; 
(2) the location and type of each installed POE; 
(3) the date and type of maintenance and repairs performed; and 
(4) verbal and written customer complaints received and the resulting corrective 

actions and/or responses. 
 

(b) A public water system shall report to the State Board, at the frequency noted, the 
following: 

(1) monthly – treated water quality monitoring results; 
(2) quarterly – source water monitoring results and any investigations and/or 

corrective action(s) taken to ensure POEs meet the requirements of this Article including, 
but not limited to, POE maintenance, customer complaints, inspection results, and 
manufacturer notices pertaining to proper operation of devices. 
 

(c) The reports required pursuant to subsection (b) shall be submitted to the State 
Board within ten days following the applicable reporting period. 
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§64420.8. Compliance.  
(a) A public water system using POEs in lieu of centralized treatment shall be in 

violation of an MCL if: 
(1) for all POEs combined, during a 12-month interval, more than five percent 

(5%) of the results of the effluent monitoring conducted pursuant to section 64420.5 
exceed an MCL; 

(2) for a POE, the effluent fails to meet the MCL, which is determined in 
accordance with the applicable compliance determination requirements in this Title.  
Depending on the contaminant and concentration detected, compliance determination 
may be based on the result of a single sample, an initial sample averaged with one or two 
confirmation sample(s), or an average of four quarterly or six monthly samples; or 

(3) a building or dwelling unit served by the water system does not have a POE 
installed pursuant to this Article.   
 
Article 3. Primary Standards--Bacteriological Quality 
§64421. General Requirements. 

(a) Each water supplier shall: 
(1) Develop a routine sample siting plan as required in section 64422;   
(2) Collect routine, repeat and replacement samples as required in Sections 64423, 

64424, and 64425;   
(3) Have all samples analyzed by laboratories approved to perform those analyses 

by the State Board and report results as required in section 64423.1;   
(4) Notify the State Board when there is an increase in coliform bacteria in 

bacteriological samples as required in section 64426; and  
(5) Comply with the Maximum Contaminant Level as required in section 

64426.1.   
 

(b) Water suppliers shall perform additional bacteriological monitoring as follows: 
(1) After construction or repair of wells; 
(2) After main installation or repair;   
(3) After construction, repair, or maintenance of storage facilities; and  
(4) After any system pressure loss to less than five psi. Samples collected shall 

represent the water quality in the affected portions of the system. 
 
§64422. Routine Sample Siting Plan. 

(a) By September 1, 1992, each water supplier shall develop and submit to the State 
Board a siting plan for the routine collection of samples for total coliform analysis, 
subject to the following:   

(1) The sample sites chosen shall be representative of water throughout the 
distribution system including all pressure zones, and areas supplied by each water source 
and distribution reservoir.   

(2) The water supplier may rotate sampling among the sample sites if the total 
number of sites needed to comply with (a)(1) above exceeds the number of samples 
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required according to Table 64423-A. The rotation plan shall be described in the sample 
siting plan.   
 

(b) If personnel other than certified operators will be performing field tests and/or 
collecting samples, the sample siting plan shall include a declaration that such personnel 
have been trained, pursuant to Section 64415 (b).   

 
(c) The supplier shall submit an updated plan to the State Board at least once every 

ten years and at any time the plan no longer ensures representative monitoring of the 
system. 
 
§64423. Routine Sampling. 

(a) Each water supplier shall collect routine bacteriological water samples as follows: 
(1) The minimum number of samples for community water systems shall be based 

on the known population served or the total number of service connections, whichever 
results in the greater number of samples, as shown in Table 64423-A. A community 
water system using groundwater which serves 25-1000 persons may request from the 
State Board a reduction in monitoring frequency. The minimum reduced frequency shall 
not be less than one sample per quarter.   

(2) The minimum number of samples for nontransient-noncommunity water 
systems shall be based on the known population served as shown in Table 64423-A 
during those months when the system is operating. A nontransient-noncommunity water 
system using groundwater which serves 25-1000 persons may request from the State 
Board a reduction in monitoring frequency if it has not violated the requirements in this 
article during the past twelve months. The minimum reduced frequency shall not be less 
than one sample per quarter.   

(3) The minimum number of samples for transient-noncommunity water systems 
using groundwater and serving 1000 or fewer persons a month shall be one in each 
calendar quarter during which the system provides water to the public.   

(4) The minimum number of samples for transient-noncommunity water systems 
using groundwater and serving more than 1000 persons during any month shall be based 
on the known population served as shown in Table 64423-A, except that the water 
supplier may request from the State Board a reduction in monitoring for any month the 
system serves 1000 persons or fewer. The minimum reduced frequency shall not be less 
than one sample in each calendar quarter during which the system provides water to the 
public.   

(5) The minimum number of samples for transient-noncommunity water systems 
using approved surface water shall be based on the population served as shown in Table 
64423-A. A system using groundwater under the direct influence of surface water shall 
begin monitoring at this frequency by the end of the sixth month after the State Board has 
designated the source to be approved surface water. 

(6) A public water system shall collect samples at regular time intervals 
throughout the month, except that a system using groundwater which serves 4,900 
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persons or fewer may collect all required samples on a single day if they are taken from 
different sites.   
 

(b) In addition to the minimum sampling requirements, all water suppliers using 
approved surface water which do not practice treatment in compliance with Sections 
64650 through 64666, shall collect a minimum of one sample before or at the first service 
connection each day during which the turbidity level of the water delivered to the system 
exceeds 1 NTU. The sample shall be collected within 24 hours of the exceedance and 
shall be analyzed for total coliforms. If the water supplier is unable to collect and/or 
analyze the sample within the 24-hour time period because of extenuating circumstances 
beyond its control, the supplier shall notify the State Board within the 24-hour time 
period and may request an extension. Sample results shall be included in determining 
compliance with the MCL for total coliforms in Section 64426.1. 

 
(c) If any routine, repeat, or replacement sample is total coliform-positive, then the 

water supplier shall collect repeat samples in accordance with Section 64424 and comply 
with the reporting requirements specified in Sections 64426 and 64426.1. 
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Table 64423-A 
Minimum Number of Routine Total Coliform Samples 

 
Monthly Population 

Served 
Service Connections Minimum Number of 

Samples 
25 to 1000 15 to 400 1 per month 

1,001 to 2,500 401 to 890 2 per month 
2,501 to 3,300 891 to 1,180 3 per month 
3,301 to 4,100 1,181 to 1,460 4 per month 
4,101 to 4,900 1,461 to 1,750 5 per month 
4,901 to 5,800 1,751 to 2,100 6 per month 
5,801 to 6,700 2,101 to 2,400 7 per month 
6,701 to 7,600 2,401 to 2,700 2 per week 
7,601 to 12,900 2,701 to 4,600 3 per week 
12,901 to 17,200 4,601 to 6,100 4 per week 
17,201 to 21,500 6,101 to 7,700 5 per week 
21,501 to 25,000 7,701 to 8,900 6 per week 
25,001 to 33,000 8,901 to 11,800 8 per week 
33,001 to 41,000 11,801 to 14,600 10 per week 
41,001 to 50,000 14,601 to 17,900 12 per week 
50,001 to 59,000 17,901 to 21,100 15 per week 
59,001 to 70,000 21,101 to 25,000 18 per week 
70,001 to 83,000 25,001 to 29,600 20 per week 
83,001 to 96,000 29,601 to 34,300 23 per week 
96,001 to 130,000 34,301 to 46,400 25 per week 
130,001 to 220,000 46,401 to 78,600 30 per week 
220,001 to 320,000 78,601 to 114,300 38 per week 
320,001 to 450,000 114,301 to 160,700 50 per week 
450,001 to 600,000 160,701 to 214,300 55 per week 
600,001 to 780,000 214,301 to 278,600 60 per week 
780,001 to 970,000 278,601 to 346,400 70 per week 

970,001 to 1,230,000 346,401 to 439,300 75 per week 
1,230,001 to 1,520,000 439,301 to 542,900 85 per week 
1,520,001 to 1,850,000 542,901 to 660,700 90 per week 
1,850,001 to 2,270,000 660,701 to 810,700 98 per week 
2,270,001 to 3,020,000 810,701 to 1,078,600 105 per week 
3,020,001 to 3,960,000 1,078,601 to 1,414,300 110 per week 

3,960,001 or more 1,414,301 or more 120 per week 
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§64423.1. Sample Analysis and Reporting of Results. 
(a) The water supplier shall designate (label) each sample as routine, repeat, 

replacement, or “other” pursuant to Section 64421(b), and have each sample analyzed for 
total coliforms. The supplier also shall require the laboratory to analyze the same sample 
for fecal coliforms or Escherichia coli (E. coli) whenever the presence of total coliforms 
is indicated. As a minimum, the analytical results shall be reported in terms of the 
presence or absence of total or fecal coliforms, or E. coli in the sample, whichever is 
appropriate. 

 
(b) The water supplier shall require the laboratory to notify the supplier within 24 

hours, whenever the presence of total coliforms, fecal coliforms or E. coli is 
demonstrated in a sample or a sample is invalidated due to interference problems, 
pursuant to Section 64425(b), and shall ensure that a contact person is available to 
receive these analytical results 24-hours a day. The water supplier shall also require the 
laboratory to immediately notify the State Board of any positive bacteriological results if 
the laboratory cannot make direct contact with the designated contact person within 24 
hours. 

 
(c) Analytical results of all required samples collected for a system in a calendar 

month shall be reported to the State Board not later than the tenth day of the following 
month, as follows:   

(1) The water supplier shall submit a monthly summary of the bacteriological 
monitoring results to the State Board.   

(2) For systems serving fewer than 10,000 service connections or 33,000 persons, 
the water supplier shall require the laboratory to submit copies of all required 
bacteriological monitoring results directly to the State Board.   

(3) For systems serving more than 10,000 service connections, or 33,000 persons, 
the water supplier shall require the laboratory to submit copies of bacteriological 
monitoring results for all positive routine samples and all repeat samples directly to the 
State Board.   
 

(d) Laboratory reports shall be retained by the water supplier for a period of at least 
five years and shall be made available to the State Board upon request. 
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§64424. Repeat Sampling. 
(a) If a routine sample is total coliform-positive, the water supplier shall collect a 

repeat sample set as described in paragraph (1) within 24 hours of being notified of the 
positive result. The repeat samples shall all be collected within the same 24 hour time 
period. A single service connection system may request that the State Board allow the 
collection of the repeat sample set over a four-day period.  

(1) For a water supplier that normally collects more than one routine sample a 
month, a repeat sample set shall be at least three samples for each total coliform-positive 
sample. For a water supplier that normally collects one or fewer samples per month, a 
repeat sample set shall be at least four samples for each total coliform-positive sample.   

(2) If the water supplier is unable to collect the samples within the 24-hour time 
period specified in subsection (a) or deliver the samples to the laboratory within 24 hours 
after collection because of circumstances beyond its control, the water supplier shall 
notify the State Board within 24 hours.  The State Board will then determine how much 
time the supplier will have to collect the repeat samples.   
 

(b) When collecting the repeat sample set, the water supplier shall collect at least one 
repeat sample from the sampling tap where the original total coliform-positive sample 
was taken. Other repeat samples shall be collected within five service connections 
upstream or downstream of the original site. At least one sample shall be from upstream 
and one from downstream unless there is no upstream and/or downstream service 
connection.   
 

(c) If one or more samples in the repeat sample set is total coliform-positive, the 
water supplier shall collect and have analyzed an additional set of repeat samples as 
specified in subsections (a) and (b). The supplier shall repeat this process until either no 
coliforms are detected in one complete repeat sample set or the supplier determines that 
the MCL for total coliforms specified in Section 64426.1 has been exceeded and notifies 
the State Board.   
 

(d) If a public water system for which fewer than five routine samples/month are 
collected has one or more total coliform-positive samples, the water supplier shall collect 
at least five routine samples the following month. If the supplier stops supplying water 
during the month after the total coliform-positive(s), at least five samples shall be 
collected during the first month the system resumes operation. A water supplier may 
request the State Board waive the requirement to collect at least five routine samples the 
following month, but a waiver will not be granted solely on the basis that all repeat 
samples are total coliform-negative. To request a waiver, one of the following conditions 
shall be met:   

(1) The State Board conducts a site visit before the end of the next month the 
system provides water to the public to determine whether additional monitoring and/or 
corrective action is necessary to protect public health. 
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(2) The State Board determines why the sample was total coliform-positive and 
establishes that the system has corrected the problem or will correct the problem before 
the end of the next month the system serves water to the public. If a waiver is granted, a 
system shall collect at least one routine sample before the end of the next month it serves 
water to the public and use it to determine compliance with Section 64426.1. 
 
§64425. Sample Invalidation. 

(a) A water supplier may request the State Board to invalidate a sample for which a 
total coliform-positive result has been reported if the supplier demonstrates: 

(1) All repeat sample(s) collected at the same tap as the original total coliform-
positive sample also are total coliform- positive and all repeat samples collected within 
five service connections of the original tap are not total coliform-positive; or   

(2) The laboratory did not follow the prescribed analytical methods pursuant to 
Section 64415(a), based on a review of laboratory documentation by the State Board.  
The supplier shall submit to the State Board a written request for invalidation along with 
the laboratory documentation, the supplier's sample collection records and any 
observations noted during sample collection and delivery. The water supplier shall 
require the laboratory to provide the supplier with documentation which shall include, but 
not be limited to:   

(A) A letter from the director of the laboratory having generated the data, 
confirming the invalidation request by reason of laboratory accident or error;  

(B) Complete sample identification, laboratory sample log number (if used), 
date and time of collection, date and time of receipt by the laboratory, date and time of 
analysis for the sample(s) in question;   

(C) Complete description of the accident or error alleged to have invalidated 
the result(s); 

(D) Copies of all analytical, operating, and quality assurance records 
pertaining to the incident in question; and   

(E) Any observations noted by laboratory personnel when receiving and 
analyzing the sample(s) in question.   
 

(b) Whenever any total coliform sample result indicative of the absence of total 
coliforms has been declared invalid by the laboratory due to interference problems as 
specified at 40 Code Federal Regulations, Section 141.21(c)(2), the supplier shall collect 
a replacement sample from the same location as the original sample within 24 hours of 
being notified of the interference problem, and have it analyzed for the presence of total 
coliforms. The supplier shall continue to re-sample at the original site within 24 hours 
and have the samples analyzed until a valid result is obtained. 
 
§64426. Significant Rise in Bacterial Count. 

(a) Any of the following criteria shall indicate a possible significant rise in bacterial 
count: 
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(1) A system collecting at least 40 samples per month has a total coliform-positive 
routine sample followed by two total coliform-positive repeat samples in the repeat 
sample set;   

(2) A system has a sample which is positive for fecal coliform or E. coli; or 
(3) A system fails the total coliform Maximum Contaminant Level (MCL) as 

defined in Section 64426.1.  
 

(b) When the coliform levels specified in subsection (a) are reached or exceeded, the 
water supplier shall:   

(1) Contact the State Board by the end of the day on which the system is notified 
of the test result or the system determines that it has exceeded the MCL, unless the 
notification or determination occurs after the State Board office is closed, in which case 
the supplier shall notify the State Board within 24 hours; and   

(2) Submit to the State Board information on the current status of physical works 
and operating procedures which may have caused the elevated bacteriological findings, or 
any information on community illness suspected of being waterborne. This shall include, 
but not be limited to:   

(A) Current operating procedures that are or could potentially be related to the 
increase in bacterial count;   

(B) Any interruptions in the treatment process;   
(C) System pressure loss to less than 5 psi; 
(D) Vandalism and/or unauthorized access to facilities;  
(E) Physical evidence indicating bacteriological contamination of facilities;  
(F) Analytical results of any additional samples collected, including source 

samples; 
(G) Community illness suspected of being waterborne; and 
(H) Records of the investigation and any action taken. 

 
(c) Upon receiving notification from the State Board of a significant rise in bacterial 

count, the water supplier shall implement the emergency notification plan required by 
Section 116460, Health and Safety Code. 
 
§64426.1. Total Coliform Maximum Contaminant Level (MCL). 

(a) Results of all samples collected in a calendar month pursuant to Sections 64423, 
64424, and 64425 that are not invalidated by the State Board or the laboratory shall be 
included in determining compliance with the total coliform MCL. Special purpose 
samples such as those listed in section 64421(b) and samples collected by the water 
supplier during special investigations shall not be used to determine compliance with the 
total coliform MCL.   
  

(b) A public water system is in violation of the total coliform MCL when any of the 
following occurs:   
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(1) For a public water system which collects at least 40 samples per month, more 
than 5.0 percent of the samples collected during any month are total coliform-positive; or  

(2) For a public water system which collects fewer than 40 samples per month, 
more than one sample collected during any month is total coliform-positive; or   

(3) Any repeat sample is fecal coliform-positive or E. coli-positive; or  
(4) Any repeat sample following a fecal coliform-positive or E. coli-positive 

routine sample is total coliform-positive.   
 

(c) If a public water system is not in compliance with paragraphs (b)(1) through (4), 
during any month in which it supplies water to the public, the water supplier shall notify 
the State Board by the end of the business day on which this is determined, unless the 
determination occurs after the State Board office is closed, in which case the supplier 
shall notify the State Board within 24 hours of the determination. The water supplier shall 
also notify the consumers served by the water system. A Tier 2 Public Notice shall be 
given for violations of paragraph (b)(1) or (2), pursuant to section 64463.4.   A Tier 1 
Public Notice shall be given for violations of paragraph (b)(3) or (4), pursuant to section 
64463.1. 
 
§64426.5. Variance from Total Coliform Maximum Contaminant Level. 
A water system may apply to the State Board for a variance from the total coliform MCL 
in section 64426.1(b)(1) or (2). To be eligible for a variance, the water system shall 
demonstrate that it meets the following criteria:   

(a) During the thirty days prior to application for a variance, water entering the 
distribution system has: 

(1) Been free from fecal coliform or E. coli occurrence based on at least daily 
sampling; 

(2) Contained less than one total coliform per hundred milliliters of water in at 
least ninety-five percent of all samples based on at least daily sampling; 

(3) Complied with the turbidity requirements of section 64653, if approved 
surface water; and   

(4) Maintained a continuous disinfection residual of at least 0.2 mg/L at the entry 
point(s) to the distribution system;   
 

(b) The system has had no waterborne microbial disease outbreak, pursuant to section 
64651.91, while operated in its present configuration;  

 
(c) The system maintains contact at least twice a week with the State Board and local 

health departments to assess illness possibly attributable to microbial occurrence in the 
public drinking water system; 

 
(d) The system has analyzed, on a monthly basis, at least the number of samples 

required pursuant to the approved sample siting plan and has not had an E. coli-positive 
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compliance sample within the last six months, unless the system demonstrates to the State 
Board that the occurrence is not due to contamination entering the distribution system;   

 
(e) The system has undergone a sanitary survey conducted by the State Board within 

the past twelve months;   
 
(f) The system maintains a cross-connection control program in accordance with 

sections 7583 through 7605, title 17 of the California Code of Regulations;  
 
(g) The system agrees to submit a biofilm control plan to the State Board within 

twelve months of the granting of the first request for a variance;   
 
(h) The system monitors general distribution system bacterial quality by conducting 

heterotrophic bacteria plate counts on at least a weekly basis at a minimum of ten percent 
of the number of total coliform sites specified in the approved sample siting plan 
(preferably using the methods in section 9215(a), 18th edition of Standard Methods for 
the Examination of Water and Wastewater, 1992, American Public Health Association, 
et. al); and 

 
(i) The system conducts daily monitoring at distribution system total coliform 

monitoring sites approved by the State Board and maintains a detectable disinfectant 
residual at a minimum of ninety-five percent of those points and a heterotrophic plate 
count of less than 500 colonies per mL at sites without a disinfectant residual.   

 
(j) No water system shall be eligible for a variance or exemption from the MCL for 

total coliforms unless it demonstrates that the violation of the total coliform MCL is due 
to a persistent growth of total coliforms in the distribution system pursuant to section 
64426.5, rather than to fecal or pathogenic contamination, a treatment lapse or deficiency, 
or a problem in the operation or maintenance of the distribution system. 
 
§64427. Sanitary Survey. 
Systems which collect less than five routine samples per month shall be subject to an 
initial sanitary survey by the Department by June 29, 1994 for community water systems 
and June 29, 1999 for nontransient-noncommunity and transient-noncommunity water 
systems. Sanitary surveys shall be repeated every five years. 
 
Article 3.5. Ground Water Rule 
§64430. Requirements. 
A public water system that uses ground water shall comply with the following provisions 
of 40 Code of Federal Regulations as they appear in the Ground Water Rule published in 
71 Federal Register 65574 (November 8, 2006) and amended in 71 Federal Register 
67427 (November 21, 2006) and 74 Federal Register 30953 (June 29, 2009), which are 
hereby incorporated by reference:  Sections 141.21(d)(3), 141.28(a), 141.153(h)(6), 
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Appendix A to Subpart O (Consumer Confidence Reports), 141.202(a)(8), 141.203(a)(4), 
Appendices A and B to Subpart Q (Public Notification), and 141.400 through 141.405, 
except that in: 

(a) sections 141.402(a)(1)(ii), (a)(2), (a)(2)(ii), (a)(4), (a)(4)(ii)(A), (a)(5)(i), and 
(a)(5)(ii),  the phrase “§141.21(a)” is replaced by “22 California Code of Regulations 
sections 64422 and 64423”, 
 

(b) sections 141.402(a)(1)(ii) and 141.405(b)(4), the phrase “§141.21(c)” is replaced 
by “22 California Code of Regulations section 64425”, and 
 

(c) section 141.402(a)(2)(iii), the phrase “§141.21(b)” is replaced by “22 California 
Code of Regulations section 64424”. 

[Note: The text reflecting the above section is provided in Addendum A of this book.] 
 
Article 4. Primary Standards--Inorganic Chemicals 
§64431. Maximum Contaminant Levels--Inorganic Chemicals. 

Public water systems shall comply with the primary MCLs in table 64431-A as 
specified in this article. 
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Table 64431-A 
Maximum Contaminant Levels 

Inorganic Chemicals 
 

Chemical Maximum Contaminant  Level, mg/L 
Aluminum 1. 
Antimony 0.006 
Arsenic 0.010 
Asbestos 7 MFL* 
Barium 1. 

Beryllium 0.004 
Cadmium 0.005 
Chromium 0.05 
Cyanide 0.15 
Fluoride 2.0 
Mercury 0.002 
Nickel 0.1 

Nitrate (as nitrogen) 10. 
Nitrate+Nitrite (sum as 

nitrogen) 
10. 

Nitrite (as nitrogen) 1. 
Perchlorate 0.006 
Selenium 0.05 
Thallium 0.002 

   * MFL=million fibers per liter; MCL for fibers exceeding 10 µm in length. 
 
§64432. Monitoring and Compliance--Inorganic Chemicals. 

(a) All public water systems shall monitor to determine compliance with the nitrate 
and nitrite MCLs in table 64431-A, pursuant to subsections (d) through (f) and Section 
64432.1.  All community and nontransient-noncommunity water systems shall monitor to 
determine compliance with the perchlorate MCL, pursuant to subsections (d), (e), and (l), 
and section 64432.3.  All community and nontransient-noncommunity water systems 
shall also monitor to determine compliance with the other MCLs in table 64431-A, 
pursuant to subsections (b) through (n) and, for asbestos, section 64432.2. Monitoring 
shall be conducted in the year designated by the State Board of each compliance period 
beginning with the compliance period starting January 1, 1993. 
 

(b) Unless directed otherwise by the State Board, each community and nontransient-
noncommunity water system shall initiate monitoring for an inorganic chemical within 
six months following the effective date of the regulation establishing the MCL for the 
chemical and the addition of the chemical to table 64431-A.  If otherwise performed in 
accordance with this section, groundwater monitoring for an inorganic chemical 
performed no more than two years prior to the effective date of the regulation 
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establishing the MCL may be used to satisfy the requirement for initiating monitoring 
within six months following such effective date. 
 

(c) Unless more frequent monitoring is required pursuant to this Chapter, the 
frequency of monitoring for the inorganic chemicals listed in table 64431-A, except for 
asbestos, nitrate/nitrite, and perchlorate, shall be as follows:   

(1) Each compliance period, all community and nontransient-noncommunity 
systems using groundwater shall monitor once during the year designated by the State 
Board.  The State Board will designate the year based on historical monitoring frequency 
and laboratory capacity. All community and nontransient-noncommunity systems using 
approved surface water shall monitor annually.  All systems monitoring at distribution 
entry points which have combined surface and groundwater sources shall monitor 
annually.  

(2) Quarterly samples shall be collected and analyzed for any chemical if 
analyses of such samples indicate a continuous or persistent trend toward higher levels of 
that chemical, based on an evaluation of previous data.   
 

(d) For the purposes of sections 64432, 64432.1, 64432.2, and 64432.3, detection 
shall be defined by the detection limits for purposes of reporting (DLRs) in table 64432-
A. 
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Table 64432-A 
Detection Limits for Purposes of Reporting (DLRs) for Regulated Inorganic 
Chemicals   
  

Chemical Detection Limit for  Purposes of Reporting 
(DLR) (mg/L) 

Aluminum 0.05 
Antimony 0.006 
Arsenic 0.002 
Asbestos 0.2 MFL>10um* 
Barium 0.1 

Beryllium 0.001 
Cadmium 0.001 
Chromium 0.01 
Cyanide 0.1 
Fluoride 0.1 
Mercury 0.001 
Nickel 0.01 

Nitrate (as nitrogen) 0.4 
Nitrite (as nitrogen) 0.4 

Perchlorate 0.004 
Selenium 0.005 
Thallium 0.001 

 
 * MFL=million fibers per liter; DLR for fibers exceeding 10 um in length. 
 

(e) Samples shall be collected from each water source or a supplier may collect a 
minimum of one sample at every entry point to the distribution system which is 
representative of each source after treatment. The system shall collect each sample at the 
same sampling site, unless a change is approved by the State Board. 

 
(f) A water system may request approval from the State Board to composite samples 

from up to five sampling sites, provided that the number of sites to be composited is less 
than the ratio of the MCL to the DLR. Approval will be based on a review of three years 
of historical data, well construction and aquifer information for groundwater, and intake 
location, similarity of sources, and watershed characteristics for surface water. 
Compositing shall be done in the laboratory. 

(1) Systems serving more than 3,300 persons shall composite only from 
sampling sites within a single system. Systems serving 3,300 persons or less may 
composite among different systems up to the 5-sample limit. 

(2) If any inorganic chemical is detected in the composite sample at a level 
equal to or greater than one fifth of the MCL, a follow-up sample shall be analyzed 
within 14 days from each sampling site included in the composite for the contaminants 
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which exceeded the one-fifth-MCL level. If available, duplicates of the original sample 
taken from each sampling site used in the composite may be used instead of resampling; 
the analytical results shall be reported within 14 days. The water supplier may collect up 
to two additional samples each from one or more of the sources to confirm the result(s).  

(3) Compliance for each site shall be determined on the basis of the individual 
follow-up samples, or on the average of the follow-up and confirmation sample(s) if the 
supplier collects confirmation sample(s) for each detection. 
 

(g) If the level of any inorganic chemical, except for nitrate, nitrite, nitrate plus nitrite, 
or perchlorate, exceeds the MCL, the water supplier shall do one of the following: 

(1) Inform the State Board within 48 hours and monitor quarterly beginning in 
the next quarter after the exceedance occurred; or  

(2) Inform the State Board within seven days from the receipt of the analysis 
and, as confirmation, collect one additional sample within 14 days from receipt of the 
analysis.  If the average of the two samples collected exceeds the MCL, this information 
shall be reported to the State Board within 48 hours and the water supplier shall monitor 
quarterly beginning in the next quarter after the exceedance occurred.  

 
(h) If the concentration of an inorganic chemical exceeds ten times the MCL, within 

48 hours of receipt of the result the water supplier shall notify the State Board and 
resample as confirmation.  The water supplier shall notify the State Board of the result(s) 
of the confirmation sample(s) within 24 hours of receipt of the confirmation result(s). 

(1) If the average concentration of the original and confirmation sample(s) is 
less than or equal to ten times the MCL, the water supplier shall monitor quarterly 
beginning in the quarter following the quarter in which the exceedance occurred. 

(2) If the average concentration of the original and confirmation sample(s) 
exceeds ten times the MCL, the water supplier shall, if directed by the State Board; 

(A) Immediately discontinue use of the contaminated water source; and 
(B) Not return the source to service without written approval from the 

State Board. 
 

(i) Compliance with the MCLs shall be determined by a running annual average; if 
any one sample would cause the annual average to exceed the MCL, the system is 
immediately in violation.  If a system takes more than one sample in a quarter, the 
average of all the results for that quarter shall be used when calculating the running 
annual average.  If a system fails to complete four consecutive quarters of monitoring, the 
running annual average shall be based on an average of the available data.  

 
(j) If a system using groundwater has collected a minimum of two quarterly samples 

or a system using approved surface water has collected a minimum of four quarterly 
samples and the sample results have been below the MCL, the system may apply to the 
State Board for a reduction in monitoring frequency. 
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(k) Water quality data collected prior to January 1, 1990, and/or data collected in a 
manner inconsistent with this section shall not be used in the determination of 
compliance with the monitoring requirements for inorganic chemicals.  

 
(l) Water quality data collected in compliance with the monitoring requirements of 

this section by a wholesaler providing water to a public water system shall be acceptable 
for use by that system for compliance with the monitoring requirements of this section.   

 
(m) A water system may apply to the State Board for a waiver from the monitoring 

frequencies specified in subsection (c)(1), if the system has conducted at least three 
rounds of monitoring (three periods for groundwater sources or three years for approved 
surface water sources) and all previous analytical results are less than the MCL. The 
water system shall specify the basis for its request. If granted a waiver, a system shall 
collect a minimum of one sample per source while the waiver is in effect and the term of 
the waiver shall not exceed one compliance cycle (i.e., nine years).  

 
(n) A water system may be eligible for a waiver from the monitoring frequencies for 

cyanide specified in subsection (c)(1) without any prior monitoring if it is able to 
document that it is not vulnerable to cyanide contamination pursuant to the requirements 
in §64445(d)(1) or (d)(2).   

 
(o) Transient-noncommunity water systems shall monitor for the inorganic chemicals 

in table 64431-A as follows:   
(1) All sources shall be monitored at least once for fluoride; and  
(2) Surface water sources for parks and other facilities with an average daily 

population use of more than 1,000 people and/or which are determined to be subject to 
potential contamination based on a sanitary survey shall be monitored at the same 
frequency as community water systems. 
 
§64432.1. Monitoring and Compliance--Nitrate and Nitrite. 

(a) To determine compliance with the MCL for nitrate in Table 64431-A, all public 
water systems using groundwater and transient-noncommunity systems using approved 
surface water shall monitor annually, and all community and nontransient-noncommunity 
systems using approved surface water shall monitor quarterly.  

(1) The water supplier shall require the laboratory to notify the supplier within 24 
hours whenever the level of nitrate in a single sample exceeds the MCL, and shall ensure 
that a contact person is available to receive such analytical results 24-hours a day. The 
water supplier shall also require the laboratory to immediately notify the State Board of 
any acute nitrate MCL exceedance if the laboratory cannot make direct contact with the 
designated contact person within 24 hours. Within 24 hours of notification, the water 
supplier shall: 

(A) Collect another sample, and  
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(B) Analyze the new sample; if the average of the two nitrate sample results 
exceeds the MCL, report the result to the State Board within 24 hours. If the average does 
not exceed the MCL, inform the State Board of the results within seven days from the 
receipt of the original analysis.   

(C) If a system is unable to resample within 24 hours, it shall notify the 
consumers by issuing a Tier 1 Public Notice pursuant to section 64463.1 and shall collect 
and analyze a confirmation sample within two weeks of notification of the results of the 
first sample. 

(2) For public water systems using groundwater, the repeat monitoring frequency 
shall be quarterly for at least one year following any one sample in which the 
concentration is greater than or equal to 50 percent of the MCL.  After four consecutive 
quarterly samples are less than the MCL, a system may request that the State Board 
reduce monitoring frequency to annual sampling.   

(3) For public water systems using approved surface water, the repeat monitoring 
frequency shall be quarterly following any one sample in which the concentration is 
greater than or equal to 50 percent of the MCL. After four consecutive quarterly samples 
are less than 50 percent of the MCL, a system may request that the State Board reduce 
monitoring frequency to annual sampling. A system using approved surface water shall 
return to quarterly monitoring if any one sample is greater than or equal to 50 percent of 
the MCL.   

(4) After any round of quarterly sampling is completed, each community and 
nontransient-noncommunity system which initiates annual monitoring shall take 
subsequent samples during the quarter which previously resulted in the highest analytical 
results.   
 

(b) All public water systems shall monitor to determine compliance with the MCL for 
nitrite in Table 64431-A, by taking one sample at each sampling site during the 
compliance period beginning January 1, 1993.   

(1) If the level of nitrite in a single sample is greater than the MCL, the water 
supplier shall proceed as for nitrate in accordance with paragraph (a)(1) of this section. 

(2) The repeat monitoring frequency for systems with an analytical result for 
nitrite that is greater than or equal to 50 percent of the MCL shall be quarterly monitoring 
for at least one year. After four consecutive quarterly samples are less than the MCL, a 
system may request that the State Board reduce monitoring frequency to annual 
sampling, collecting subsequent samples during the quarter which previously resulted in 
the highest analytical results.   

(3) The repeat monitoring frequency for systems with an analytical result for 
nitrite that is less than 50 percent of the MCL shall be one sample during each 
compliance period (every three years).   
 

(c) All public water systems shall determine compliance with the MCL for nitrate 
plus nitrite in Table 64431-A. If the level exceeds the MCL, the water supplier shall 
proceed as for nitrate in accordance with paragraphs (a)(1) through (a)(4) of this section. 
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§64432.2. Monitoring and Compliance - Asbestos. 

(a) All community and nontransient-noncommunity water systems are required to 
monitor to determine compliance with the MCL for asbestos in Table 64431-A during the 
year designated by the State Board of the first compliance period of each nine-year 
compliance cycle, beginning in the compliance period starting January 1, 1993. The State 
Board will designate the year based on historical monitoring frequency and laboratory 
capacity.  

(1) If a groundwater system is vulnerable to asbestos contamination solely in its 
source water, it shall collect one sample at every entry point to the distribution system 
which is representative of each water source after treatment and proceed in accordance 
with Subsections 64432(c)(2) through (e) and Subsections 64432(g) through (l).   

(2) All approved surface water systems shall be designated vulnerable to asbestos 
contamination in their source waters. If a surface water system is vulnerable solely in its 
source water, it shall proceed as in paragraph (1) above.  

(3) If a system is vulnerable to asbestos contamination due to leaching of 
asbestos-cement pipe, with or without vulnerability to asbestos contamination in its 
source water, it shall take one sample at a tap served by asbestos-cement pipe under 
conditions where asbestos contamination is most likely to occur. 
 

(b) If the level of asbestos exceeds the MCL in Table 64431-A, the supplier shall 
report to the State Board within 48 hours and monitor quarterly beginning in the next 
quarter after the violation occurred. A system may request that the State Board reduce 
monitoring frequency to one sample every compliance cycle, pursuant to §64432(j).   

 
(c) If a system is not vulnerable either to asbestos contamination in its source water or 

due to leaching of asbestos-cement pipe, it may apply to the State Board for a waiver of 
the monitoring requirements in paragraphs (a)(1) through (3) of this section. The State 
Board will determine the vulnerability of groundwater sources on the basis of historical 
monitoring data and possible influence of serpentine formations. Vulnerability due to 
leaching of asbestos-cement pipe will be determined by the State Board on the basis of 
the presence of such pipe in the distribution system and evaluation of the corrosivity of 
the water. The period of the waiver shall be three years. 
 
§64432.3. Monitoring and Compliance - Perchlorate. 

(a) For initial monitoring for the perchlorate MCL, each community and 
nontransient-noncommunity water system shall collect two samples at each source in a 
year, five to seven months apart.  At least one of the samples shall be collected during the 
period from May 1 through September 30 (vulnerable time), unless the State Board 
specifies a different vulnerable time for the water system due to seasonal conditions 
related to use, manufacture and/or weather.   
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(b) Data collected since January 3, 2001, that is in conformance with subsection (a) 
may be used to comply with the initial monitoring requirement. 

 
(c) After meeting the initial monitoring requirements in subsection (a) and if no 

perchlorate is detected, during each compliance period each water system: 
(1) Using groundwater, shall monitor once during the year designated by the 

State Board;  
(2) Using approved surface water, shall monitor annually; and 
(3) Monitoring at distribution entry points that have combined surface and 

groundwater sources, shall monitor annually; if perchlorate is detected in the water from 
the combined sources, the water system shall sample each source individually to 
determine which is contaminated. 
 

(d) The water supplier shall require the laboratory to notify the supplier within 48 
hours of the result whenever the level of perchlorate in a single sample exceeds the MCL, 
and shall ensure that a contact person is available to receive such analytical results 24-
hours a day.  The water supplier shall also require the laboratory to immediately notify 
the State Board of any perchlorate MCL exceedance if the laboratory cannot make direct 
contact with the designated contact person within 48 hours.  Within 48 hours of 
notification of the result, the water supplier shall: 

(1) Collect and analyze a confirmation sample, and  
(2) If the average of the two perchlorate sample results exceeds the MCL, report 

the result to the State Board within 48 hours.  If the average does not exceed the MCL, 
inform the State Board of the results within seven days from the receipt of the original 
analytical result. 

(3) If a system is unable to resample within 48 hours, it shall issue a Tier 1 
notice to the consumers in accordance with sections 64463 and 64463.1 and shall collect 
and analyze a confirmation sample within two weeks of notification of the results of the 
first sample. 

 
(e) A water system shall monitor quarterly any source in which perchlorate has been 

detected.  After four consecutive quarterly samples indicate that perchlorate is not present 
at or above the DLR, a system may request that the State Board reduce monitoring to the 
frequencies specified in paragraphs (c)(1) through (3).   

 
(f) A water system serving less than 10,000 persons may apply to the State Board for 

a variance from the perchlorate MCL if it can demonstrate that the estimated annualized 
cost per household for treatment to comply with the MCL exceeds 1% of the median 
household income in the community within which the customers served by the water 
system reside. 
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§64432.8. Sampling of Treated Water Sources. 
(a) Each water supplier utilizing treatment to comply with one or more MCL(s) in 

Table 64431-A shall collect monthly samples of the treated water at a site prior to the 
distribution system and analyze for the chemical(s) for which treatment is being applied.  
If the treated water exceeds an MCL, other than a nitrate, nitrite, nitrate plus nitrite, or 
perchlorate MCL, within 48 hours of receipt of the result the water supplier shall 
resample the treated water to confirm the result and report the initial result to the State 
Board.  The result of the analysis of the confirmation sample shall be reported to the State 
Board within 24 hours of receipt of the confirmation result.  For nitrate, nitrite, nitrate 
plus nitrite, or perchlorate treated water monitoring, the water supplier shall comply with 
the requirements of section 64432.1(a)(1) for nitrate, section 64432.1(b)(1) for nitrite, 
section 64432.1(c) for nitrate plus nitrite, and section 64432.3(d) for perchlorate. 

 
(b) The State Board may require more frequent monitoring based on an evaluation of 

the treatment process used, the treatment effectiveness and efficiency, and the 
concentration of the inorganic chemical in the water source. 
 
Article 4.1. Fluoridation 
§64433. System Requirements and Exemptions. 

(a) Any public water system with 10,000 service connections or more that does not 
have a fluoridation system shall install such a system pursuant to the requirements in this 
article if the State Board identifies a source of sufficient funds not excluded by Health 
and Safety Code section 116415 to cover capital and any associated costs necessary to 
install such a system. Installation shall be completed within two years of the date the 
funds are received by the water system; the water system may apply to the State Board 
for an extension of the deadline. Following installation, if the State Board identifies a 
source of sufficient funds not excluded by Health and Safety Code section 116415 to 
cover the noncapital operations and maintenance costs for the period of a year or more, 
the system shall fluoridate within three months of receiving the funds and shall continue 
fluoridating so long as such funds are received.  

 
(b) Any public water system with 10,000 service connections or more that has a 

fluoridation system but ceased fluoridating prior to December 31, 1995 shall fluoridate 
the drinking water if its fluoridation system is determined to be capable of fluoridating 
the drinking water in compliance with §64433.2, based on a State Board review, and the 
State Board identifies a source of sufficient funds not excluded by Health and Safety 
Code section 116415 to cover the noncapital operations and maintenance costs for the 
period of a year or more. Such a system shall fluoridate within one month of receiving 
the funds and shall continue fluoridating so long as such funds are received. 

 
(c) Any public water system required to install a fluoridation system pursuant to 

subsection (a) or required to fluoridate pursuant to subsection (b) shall annually submit 
an estimate of anticipated fluoridation operations and maintenance costs for the next 
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fiscal year (July 1 through June 30) to the State Board by the January 1 preceding that 
fiscal year.   

 
(d) Any public water system with 10,000 service connections or more that has 

naturally-occurring fluoride and cannot demonstrate that it maintains an average annual 
fluoride level that is equal to or greater than the low level specified in the temperature-
appropriate “control range” in Table 64433.2-A shall be subject to subsections (a) and 
(b).   

 
(e) Any public water system which achieves 10,000 service connections or more 

subsequent to July 1, 1996, that does not have a fluoridation system, or that has naturally-
occurring fluoride and meets the criteria in subsection (d) shall provide an estimate to the 
State Board of capital and any associated costs necessary to install a fluoridation system 
within one year of achieving at least 10,000 service connections:   

 
(f) Any public water system with 10,000 service connections or more shall be 

exempted from fluoridation in either of the following cases:   
(1) The water system does not receive sufficient funds from a source identified by 

the State Board and not excluded by Health and Safety Code section 116415 to cover the 
capital and associated costs needed to install a fluoridation system; or  

(2) The water system received sufficient capital funds from a source identified by 
the State Board and not excluded by Health and Safety Code section 116415 and 
subsequently installed a fluoridation system or the water system meets the criteria in 
subsection (b), and the water system did not receive sufficient funds from a source 
identified by the State Board and not excluded by Health and Safety Code section 116415 
to cover the noncapital operation and maintenance costs to fluoridate. The water system 
shall be exempted for any fiscal year (July 1 through June 30) for which it does not 
receive the funds for noncapital operation and maintenance costs. 
 
§64433.2. Optimal Fluoride Levels. 
Any public water system that is fluoridating shall comply with the temperature-
appropriate fluoride levels in Table 64433.2-A. The system shall determine, and submit 
to the State Board, its annual average of maximum daily air temperatures based on the 
five calendar years immediately preceding the current calendar year. 
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Table 64433.2-A 
Optimal Fluoride Levels 

  
Annual average of maximum daily 

air temperatures, degrees 
Optimal 

fluoride level, 
mg/L 

 
Control Range, mg/L 

Fahrenheit Celsius  Low High 
50.0 to 53.7 10.0 to 12.0 1.2 1.1 1.7 
53.8 to 58.3 12.1 to 14.6 1.1 1.0 1.6 
58.4 to 63.8 14.7 to 17.7 1.0 0.9 1.5 
63.9 to 70.6 17.8 to 21.4 0.9 0.8 1.4 
70.7 to 79.2 21.5 to 26.2 0.8 0.7 1.3 
79.3 to 90.5 26.3 to 32.5 0.7 0.6 1.2 

 
§64433.3. Monitoring and Compliance--Fluoride Levels. 

(a) If a water system has a single fluoridation system which treats all the water 
distributed to consumers, the supplier shall collect a daily sample for fluoride analysis, 
pursuant to §64415(b), either in the distribution system or at the entry point. If a water 
system does not fluoridate all its water and/or has more than one fluoridation system, the 
supplier shall collect one sample daily in the distribution system and rotate the sample 
sites in order to be representative of the water throughout the distribution system 
according to a monitoring plan the State Board has determined to be representative. For 
water systems fluoridating as of January 1, 1997, the plan shall be submitted by July 1, 
1998. For all others, the plan shall be submitted prior to initiating fluoridation treatment. 
A water system shall monitor only when it is operating its fluoridation system. 

 
(b) If more than 20 percent of the daily fluoride samples collected in a month by a 

water system pursuant to subsection (a) fall outside the control range of optimal levels as 
determined by temperature for that system pursuant to §64433.2, the system shall be out 
of compliance with §64433.2.   

 
(c) At least once a month, any water supplier with an operating fluoridation system 

shall divide one sample and have one portion analyzed for fluoride by water system 
personnel and the other portion analyzed pursuant to §64415(a).   

 
(d) Any water system with an operating fluoridation system shall sample the raw 

source waters annually and analyze for fluoride pursuant to §64415(a); samples collected 
pursuant to §64432(c)(1) may be used toward satisfying this requirement. All raw source 
water samples collected under this subsection are subject to compliance with the fluoride 
MCL in Table 64431-A.   

 
(e) If any sample result obtained pursuant to subsection (a) does not fall within the 

temperature-appropriate fluoride level control range in Table 64433.2-A, the water 
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supplier shall take action as detailed in the water system's approved fluoridation system 
operations contingency plan as specified in §64433.8. 
 
§64433.5. Fluoridation System. 
Each fluoridation system installed or modified after January 1, 1997, shall meet the 
following criteria, as a minimum:   

(a) Operate only when a flow of water is detected. If the water system serves less than 
200 service connections, a secondary flow-based control device shall be provided as 
back-up protection;   

 
(b) Provide flow measuring and recording equipment for the fluoride addition;  
 
(c) Provide design and reliability features to maintain the level of fluoride within the 

temperature-appropriate control range 95 per cent of the time;  
 
(d) Provide for containment of spills; and   
 
(e) Provide alarm features for fluoride chemical feed and fluoride spills. 
 

§64433.7. Recordkeeping, Reporting, and Notification for Water Systems 
Fluoridating. 

(a) By the tenth day of each month following the month being reported, each water 
supplier fluoridating its water supply shall send operational reports to the State Board 
which include the following: 

(1) The fluoride compounds used and the calculated fluoride dose in mg/L; 
(2) Information on any interruptions in the fluoridation treatment which may have 

occurred during the month including the duration of the interruptions, an explanation of 
causes, and what corrective actions were taken to insure that fluoridation treatment was 
resumed in a timely manner;   

(3) The results of the daily monitoring for fluoride in the water distribution 
system, reported in terms of daily results, and ranges and the number of samples 
collected; and  

(4) The results of monthly split sample(s) analyzed pursuant to §64433.3(c).  
 

(b) For water systems that fluoridated the previous fiscal year (July 1 through June 
30), the water supplier shall report the operations and maintenance costs for that year to 
the State Board by August 1.   

 
(c) Whenever a water system initiates fluoridation, suspends fluoridation for more 

than ninety days, or reinitiates fluoridation after a suspension of more than ninety days, 
the water supplier shall notify the consumers, local health departments, pharmacists, 
dentists, and physicians in the area served by the water system, regarding the status of the 
fluoridation treatment. If a water system with more than one fluoridation system suspends 
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the use of one or more of its fluoridation systems, but the level of fluoride being served to 
the consumers is in conformance with Table 64433.2-A, no notification shall be required. 

 
(d) If a fluoride overfeed exceeding 10.0 mg/L occurs, the water system shall notify 

the State Board by the end of the business day of the occurrence or within 24 hours if the 
State Board office is closed.   

 
(e) If the level of fluoride in the distribution system is found to be less than the 

control range in Table 64433.2-A in two or more samples in a month, the water system 
shall notify the State Board within three business days of the second occurrence. If the 
level of fluoride in the distribution system is found to be 0.1 mg/L or more above the 
control range up to 10.0 mg/L, the water supplier shall notify the State Board within three 
business days of the occurrence. 
 
§64433.8. Fluoridation System Operations Contingency Plan. 

(a) Water systems fluoridating as of July 1, 1996 shall submit a fluoridation system 
operations contingency plan by July 1, 1998. All other water systems shall submit the 
plan at least three months before initiating fluoridation treatment. All fluoridating water 
systems shall operate in accordance with a fluoridation system operations contingency 
plan determined by the State Board to include the elements in subsection (b). 

 
(b) A fluoridation system operation contingency plan shall include, but not be limited 

to, the following elements:   
(1) Actions to be implemented by the water supplier in the event that the fluoride 

level in a distribution system sample is found to be less than the control range in Table 
64433.2-A, 0.1 mg/L above the control range up to a fluoride level of 2.0 mg/L, from 2.1 
to a level of 4.0 mg/L, from 4.1 to a level of 10.0 mg/L, or above a level of 10.0 mg/L.  

(2) The procedure for shutting down the fluoridation equipment if there is a 
fluoride overfeed and the need to do so is identified by the State Board and/or the water 
supplier;  

(3) The procedure for investigating the cause of an underfeed or overfeed;   
(4) A list of water system, county health department, and State Board personnel 

with day and evening phone numbers to be notified by the end of the business day of the 
occurrence or within 24 hours if the State Board office is closed in the event of an 
overfeed exceeding 10.0 mg/L; and   

(5) The procedure for notifying the public if instructed to do so by the State Board 
in the event of a fluoride underfeed extending for more than three months or a fluoride 
overfeed exceeding 10.0 mg/L. 
 
§64434. Water System Priority Funding Schedule. 
Public water systems with 10,000 service connections or more that are not fluoridating as 
of July 1, 1996, shall install fluoridation systems and initiate fluoridation according to the 
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order established in Table 64434-A, as the water systems receive funds from sources 
identified by the State Board, pursuant to Health and Safety Code section 116415.  
 

Table 64434-A 
Water System Priority Funding Schedule 

 
 System No.    System Name   Priority   
 3710010    Helix Water District    1   
 5610017    Ventura, City of    2   
 4110013    Daly City, City of    3   
 3710006    Escondido, City of    4   
 4210011    Santa Maria, City of    5   
 3410009    Fair Oaks Water District    6   
 1910083    Manhattan Beach, City of    7   
 3710025    Sweetwater Authority    8   
 4210010    Santa Barbara, City of    9   
 0910001    El Dorado Irrigation District    10   
 3410006    Citrus Heights Water District    11   
 4410010    Santa Cruz, City of    12   
 3610039    San Bernardino, City of    13   
 3310009    Eastern Municipal Water District    14   
 3710037    Padre Dam Municipal Water District    15   
 1910067    Los Angeles, City of    16   
 2810003    Napa, City of    17   
 3710020    San Diego, City of    18   
 3710034    Otay Water District    19   
 3310031    Riverside, City of    20   
 1910173    Whittier, City of    21   
 3410020    Sacramento, City of    22   
 1910139    California American Water Company - San Marino    23   
 3710021    San Dieguito Water District    24   
 3610024    Hesperia Water District    25   
 1910179    Burbank, City of    26   
 2710004    California American Water Company - Monterey    27   
 3310049    Western Municipal Water District    28   
 3010073    Moulton Niguel Water District    29   
 3010101    Santa Margarita Water District    30   
 1910239    Lakewood, City of    31   
 2110003    North Marin Water District    32   
 3010037    Yorba Linda Water District    33   
 3710015    Poway, City of    34   
 3110025    Placer County Water Agency    35   
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 System No.    System Name   Priority   
 5010010    Modesto, City of    36   
 1910126    Pomona, City of    37   
 3410004    Carmichael Water District    38   
 1910043    Glendale, City of    39   
 3610018    Cucamonga Community Water District    40   
 3910011    Tracy, City of    41   
 1910234    Walnut Valley Water District    42   
 3910012    Stockton, City of    43   
 1910146    Santa Monica, City of    44   
 3710027    Vista Irrigation District    45   
 3010018    La Habra, City of    46   
 1910009    Valley County Water District    47   
 3310012    Elsinore Valley Municipal Water District    48   
 1910051    Inglewood, City of    49   
 3710005    Carlsbad Municipal Water District    50   
 4210004    Goleta Water District    51   
 1910213    Torrance, City of   52   
 1910152    South Gate, City of    53   
 1910155    Southern California Water Company - Southwest    54   
 1510017    Indian Wells Valley Water District     55   
 1910039    San Gabriel Valley Water Company - El Monte    56   
 1610003    Hanford, City of    57   
 3310037    Corona, City of    58   
 3010062    Garden Grove, City of    59   
 3610003    Apple Valley Ranchos Water Community    60   
 3610036    Chino Hills, City of    61   
 3010064    Westminster, City of    62   
 4310011    San Jose Water Company    63   
 3610012    Chino, City of    64   
 3910004    Lodi, City of    65   
 5610007    Oxnard, City of    66   
 1910019    Cerritos, City of    67   
 1910205    Suburban Water Systems - San Jose Hills    68   
 1910059    Suburban Water Systems - La Mirada    69   
 1910092    Monterey Park, City of    70   
 1910174    Suburban Water Systems - Whittier    71   
 1910026    Compton, City of    72   
 1910124    Pasadena, City of    73   
 3310022    Lake Hemet Municipal Water District    74   
 1910142    Southern California Water Company - San Dimas    75   
 4510005    Redding, City of    76   
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 System No.    System Name   Priority   
 3610037    Redlands, City of    77   
 3910005    Manteca, City of    78   
 3710014    Oceanside, City of    79   
 3610038    Rialto, City of    80   
 4310022    Great Oaks Water Company    81   
 4310014    Sunnyvale, City of    82   
 3310021    Jurupa Community Services District    83   
 3410001    Arcade- Town & County    84   
 3610052    Victor Valley Water District    85   
 3010023    Newport Beach, City of    86   
 3610064    East Valley Water District    87   
 1910225    Las Virgenes Municipal Water District    88   
 3710001    California American Water Company - Coronado    89   
 3610034    Ontario, City of    90   
 3910001    California Water Service Company - Stockton    91   
 1910033    Dominguez Water Agency    92   
 5410015    Tulare, City of    93   
 5710006    Woodland, City of    94   
 3710029    Olivenhain Municipal Water District    95   
 1910003    Arcadia, City of    96   
 1910008    Azusa Valley Water Company    97   
 4410011    Watsonville, City of    98   
 3010003    Buena Park, City of    99   
 4310005    Milpitas, City of    100   
 1910017    Santa Clarita Water Company    101   
 1910240    Valencia Water Company    102   
 3610004    West San Bernardino Water District    103   
 0910002    South Tahoe Public Utilities District    104   
 5610059    Southern California Water Company - Simi Valley    105   
 3010027    Orange, City of    106   
 5410010    Porterville, City of    107   
 4410017    Soquel Creek Water District     108   
 4110023    San Bruno, City of    109   
 1910001    Alhambra, City of    110   
 3010022    Southern California Water Company-West Orange County    111   
 3010091    Los Alisos Water District    112   
 3610050    Upland, City of    113   
 3410024    Northridge Water District    114   
 1010003    Clovis, City of    115   
 3010004    Mesa Consolidated Water District    116   
 3610041    San Gabriel Valley Water Company -  Fontana    117   
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 System No.    System Name   Priority   
 3410010    Citizens Utilities Company of California -  Suburban    118   
 3010038    Santa Ana, City of    119   
 3010092    Irvine Ranch Water District    120   
 1910211    Park Water Company - Bellflower    121   
 3010010    Fullerton, City of    122   
 4310007    Mountain View, City of    123   
 3010036    San Clemente, City of    124   
 3010079    El Toro Water District    125   
 5610020    Thousand Oaks, City of    126   
 3610029    Monte Vista Water District    127   
 1910004    Southern California Water Company - Artesia    128   
 4210016    Southern California Water Company - Orcutt    129   
 4110008    California Water Service Company - San Mateo    130   
 1310038    Rancho California Water District    131   
 3410017    Citizens Utilities Company of California - Parkway    132   
 1910024    Southern California Water Company - Claremont    133   
 1910044    Glendora, City of    134   
 3010001    Anaheim, City of    135   
 5710001    Davis, City of    136   
 1910134    California Water Service Company-Hermosa/Redondo    137   
 1010007    Fresno, City of    138   
 1910102    Palmdale Water District    139   
 4310012    Santa Clara, City of    140   
 2710010    California Water Service Company - Salinas    141   
 4910006    Petaluma, City of    142   
 1910036    California Water Service Company - East Los Angeles    143   
 3410013    Citizens Utilities Company of California - Lincoln Oaks    144   
 3310001    Coachella Valley Water District    145   
 5010019    Turlock, City of    146   
 5410016    California Water Service Company - Visalia    147   
 5610023    Waterworks District 8-Simi Valley    148   
 0410002    California Water Service Company - Chico    149   
 1910104    California Water Service Company - Palos Verdes    150   
 3410015    Southern California Water Company - Corodva     151   
 4910009    Santa Rosa, City of    152   
 1910194    Rowland Water District    153   
 1510003    California Water Service Company - Bakersfield    154   
 5610040    California American Water Company -  Village District    155   
 3310005    Desert Water Agency    156   
 0110003    California Water Service Company - Livermore    157   
 3010046    Tustin, City of    158   



NOTE:  This publication is meant to be an aid to the staff of the State Board’s Division of Drinking Water 
and cannot be relied upon by the regulated community as the State of California’s representation of the 
law.  The published codes are the only official representation of the law.  Refer to the published codes—in 
this case, 17 CCR and 22 CCR—whenever specific citations are required.  Statutes related to the State 
Board’s drinking water-related activities are in the Health & Safety Code, the Water Code, and other 
codes. 
 

 
Last updated April 16, 2019—from Titles 17 and 22 California Code of Regulations 
California Regulations Related to Drinking Water 

110 

 System No.    System Name   Priority   
 4310001    California Water Service Company - Los Altos Suburban    159   
 4110007    California Water Service Company - San Carlos    160   
 1910070    Los Angeles, County Water Works District 4&34- Lancaster    161   
 1510031    Bakersfield, City of    162   
 4110009    California Water Service Company - South San Francisco    163   
 3010053    Huntington Beach, City of    164   
 4110006    California Water Service Company - Bear Gulch    165   
 1910034    Downey, City of    166   
 4110022    Redwood City    167   

 
Article 5. Radioactivity 
§64442. MCLs and Monitoring - Gross Alpha Particle Activity, Radium-226, 
Radium-228, and Uranium 

(a) Each community and nontransient-noncommunity water system (system) shall 
comply with the primary MCLs in Table 64442 in the drinking water supplied to the 
public and use the DLRs for reporting monitoring results: 

 
Table 64442 

Radionuclide Maximum Contaminant Levels (MCLs)  
and Detection Levels for Purposes of Reporting (DLRs) 

 
Radionuclide MCL DLR 

Radium-226   
5 pCi/L (combined 

radium-226 & -
228) 

1 pCi/L 

Radium–228 1 pCi/L 

Gross Alpha particle activity (excluding 
radon and uranium) 

15 pCi/L 3 pCi/L 

Uranium 20 pCi/L 1 pCi/L 
 

(b) Each system shall monitor to determine compliance with the MCLs in table 
64442, as follows:  

(1) Monitor at each water source, or every entry point to the distribution system 
that is representative of all sources being used under normal operating conditions; 
conduct all monitoring at the same sample site(s) unless a change is approved by the 
State Board, based on a review of the system and its historical water quality data; 

(2) For quarterly monitoring, monitor during the same month (first, second or 
third) of each quarter during each quarter monitored; 

(3) By December 31, 2007, complete initial monitoring that consists of four 
consecutive quarterly samples at each sampling site for each radionuclide in table 64442, 
except that nontransient-noncommunity water systems shall not be required to monitor 
radium-228 as a separate analyte, but shall monitor for compliance with the combined 
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radium MCL using the analytical method described in Prescribed Procedures for 
Measurement of Radioactivity in Drinking Water, Section 6, Alpha-emitting Radium 
Isotopes in Drinking Water, Method 903.0 (EPA/600/4-80-032, August 1980): 

(A) Data collected for a sampling site between January 1, 2001, and 
December 31, 2004, may be used to satisfy the initial monitoring requirement, subject to 
the State Board’s approval based on whether the analytical methods, DLRs, sampling 
sites, and the frequency of monitoring used were consistent with this article. 

(B) For gross alpha particle activity, uranium, radium-226 and radium-228, 
the State Board may waive the final two quarters of initial monitoring at a sampling site if 
the results from the previous two quarters are below the DLR(s) and the sources are not 
known to be vulnerable to contamination.  

 
(c) Any new system or new source for an existing system shall begin monitoring 

pursuant to Subsection (b) within the first quarter after initiating water service to the 
public.   

 
(d) After initial monitoring, each system shall monitor for each radionuclide at each 

sampling site at a frequency determined by the monitoring result(s) [single sample result 
or average of sample results if more than one sample collected] from the most recent 
compliance period as follows: 

(1) For nontransient-noncommunity water systems, the results for the total radium 
analyses shall be averaged. 

(2) For community water systems, the results of radium-226 and radium-228 
analyses shall be added and the average calculated.     

(3) The values used for the radionuclide MCLs and DLRs shall be as specified in 
Table 64442. 

(4) If the single sample result or average is: 
A. Below the DLR, the system shall collect and analyze at least one sample 

every nine years (3 compliance periods). 
B. At or above the DLR, but at or below ½ the MCL, the system shall collect 

and analyze at least one sample every six years. 
C. Above ½ the MCL, but not above the MCL, the system shall collect and 

analyze at least one sample every three years. 
 

(e) A system that monitors quarterly may composite up to four consecutive samples 
from a single sampling site if analysis is done within a year of the first sample’s 
collection.  If the result of the composited sample is greater than ½ the MCL, at least one 
additional quarterly sample shall be analyzed to evaluate the range and trend of results 
over time before allowing the system to reduce the monitoring frequency. 

 
(f) A gross alpha particle activity measurement may be substituted for other 

measurements by adding the 95% confidence interval (1.65σ, where σ is the standard 
deviation of the net counting rate of the sample) to it; and if, 
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(1) For uranium and radium measurements (after initial radium-228 monitoring 
has been completed), the gross alpha measurement does not exceed 5 pCi/L; or 

(2) For radium measurements (after initial radium-228 monitoring has been 
completed), the result obtained from subtracting the uranium measurement from the gross 
alpha measurement does not exceed 5 pCi/L. 

 
(g) If any sample result is greater than an MCL: 

(1) For a system monitoring less than quarterly, quarterly samples shall be 
collected and analyzed to determine compliance, pursuant to subsection (h); 

(2) For a system that already has four consecutive quarterly results, compliance 
shall be determined pursuant to subsection (h). 

(3) The system shall monitor quarterly until the results of four consecutive 
quarterly sample results do not exceed the MCL. 

 
(h) A system with one or more sample results greater than an MCL shall determine 

compliance with the MCL as follows: 
(1) At each sampling site, based on the analytical results for that site.  Any 

confirmation sample result shall be averaged with the initial result. 
(2) Using all monitoring results collected under this section during the previous 

12 months, even if more than the minimum required number of samples was collected. 
(3) By a running annual average of four consecutive quarters of sampling results.  

Averages shall be rounded to the same number of significant figures as the MCL for 
which compliance is being determined.   

(A) If any sample result will cause the annual average at any sample site to 
exceed the MCL, the system shall be out of compliance immediately upon receiving the 
result;  

(B) If a system has not analyzed the required number of samples, compliance 
shall be determined by the average of the samples collected at the site during the most 
recent 12 months; and 

(C) If a sample result is less than the DLR in table 64442, zero shall be used to 
calculate the annual average, unless a gross alpha particle activity is being used in lieu of 
radium-226, total radium, and/or uranium.  In that case, if the gross alpha particle activity 
result is less than the DLR, ½ the DLR shall be used to calculate the annual average.  

(4) If compositing is allowed at a sampling site, by the results of a composite of 
four consecutive quarterly samples. 

(5) If the system can provide documentation that a sample was subject to 
sampling or analytical errors, the State Board may invalidate the result based on its 
review of the documentation, the sampling result, and the historical sampling data. 

(6) Each system shall ensure that the laboratory analyzing its samples collected 
for compliance with this article calculates and reports the sample-specific Minimum 
Detectable Activity at the 95% confidence level (MDA95) along with the sample results.   
The MDA95 shall not exceed the DLR and shall be calculated as described in ANSI 
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N42.23 Measurement and Associated Instrumentation Quality Assurance for 
Radiobioassay Laboratories, Appendix A.7.6 (September 10, 1995). 

 
§64443. MCLs and Monitoring - Beta Particle and Photon Radioactivity 

(a) Each community and nontransient-noncommunity water system (system) shall 
comply with the primary MCLs in table 64443 and use the DLRs for reporting 
monitoring results: 

 
Table 64443 

Radionuclide Maximum Contaminant Levels (MCLs)  
and Detection Levels for Purposes of Reporting (DLRs) 

 
Radionuclide MCL DLR 

Beta/photon emitters 4 millirem/year annual dose equivalent 
to the total body or any internal organ 

Gross Beta particle 
activity:  4 pCi/L  

Strontium-90 8 pCi/L 
 (= 4 millirem/yr dose to bone marrow) 

2 pCi/L 

Tritium 20,000 pCi/L 
(= 4 millirem/yr dose to total body) 

1,000 pCi/L 

 
(b) Each system designated by the State Board as vulnerable to contamination by 

nuclear facilities and/or a determination of vulnerability by a Source Water Assessment, 
as defined in section 63000.84, shall monitor to determine compliance with the MCLs in 
table 64443, as follows: 

(1) Beginning within one quarter after being notified by the State Board that the 
system is vulnerable, quarterly for beta/photon emitters and annually for tritium and 
strontium-90 at each water source, or every entry point to the distribution system that is 
representative of all sources being used under normal operating conditions, and shall 
conduct all monitoring at the same sample site(s) unless a change is approved by the 
State Board, based on a review of the system and its historical water quality data; 

(2) For quarterly monitoring, during the same month (first, second or third) of 
each quarter during each quarter monitored; and 

(3) If the gross beta particle activity minus the naturally-occurring potassium-40 
beta particle activity at a sampling site has a running annual average less than or equal to 
50 pCi/L (screening level), reduce monitoring to a single sample for beta/photon emitters, 
tritium and strontium-90 once every three years (compliance monitoring period). 

 
(c) Each system designated by the State Board as utilizing waters contaminated by 

effluents from nuclear facilities on the basis of analytical data and/or a Source Water 
Assessment, shall: 

(1) Beginning within one quarter after being notified by the State Board of the 
above designation, monitor on an ongoing basis pursuant to subparagraphs (A) through 
(C) at each sampling site: 
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(A) For beta/photon emitters, quarterly by analyzing three monthly samples 
and averaging the results or by analyzing a composite of three monthly samples; 

(B) For iodine-131, quarterly by analyzing a composite of five consecutive 
daily samples, unless the State Board has directed the system to do more frequent 
monitoring based on a detection of iodine-131 in the sampled water; and 

(C) For strontium-90 and tritium, annually by analyzing four quarterly 
samples and averaging the results or by analyzing a composite of four quarterly samples.     

(2) If the gross beta particle activity minus the naturally-occurring potassium-40 
beta particle activity at a sampling site has a running annual average (computed 
quarterly) less than or equal to 15 pCi/L (screening level), reduce the frequency of 
monitoring to a single sample for beta/photon emitters, iodine-131, strontium-90 and 
tritium once every three years (compliance monitoring period).   

 
(d) If the gross beta particle activity minus the naturally-occurring potassium-40 beta 

particle activity exceeds a system’s screening level pursuant to Subsection (b)(3) or 
(c)(2):   

(1) The sample shall be analyzed to identify the primary radionuclides present and 
the doses shall be calculated and summed to determine compliance with the MCL for 
beta particle/photon radioactivity; and   

(2) Except for strontium-90 and tritium for which the MCLs provide the average 
annual concentrations assumed to produce a total body or organ dose equivalent to 4 
millirem/year, the concentration of manmade radionuclides shall be calculated using the 
168 hour data list in “Maximum Permissible Body Burdens and Maximum Permissible 
Concentrations of Radionuclides in Air and in Water for Occupational Exposure,” NBS 
(National Bureau of Standards) Handbook 69 as amended August 1963, U.S. Department 
of Commerce.  (See Title 40, Code of Federal Regulations, section 141.66(d)(2).) 

 
(e) If a system analyzes for naturally-occurring potassium-40 beta particle activity 

from the same or equivalent samples used for the gross beta particle activity analysis,   
the potassium-40 beta particle activity shall be calculated by multiplying elemental 
potassium concentrations (in mg/L) by a factor of 0.82 pCi/mg. 

 
(f) A system required to monitor under this section may use environmental 

surveillance data (collected by the nuclear facility to detect any radionuclide 
contamination) in lieu of monitoring, subject to the State Board’s determination that the 
data is applicable to the system based on a review of the data and the hydrogeology of the 
area.  In the event that there is a release of radioactivity or radioactive contaminants from 
the nuclear facility, a system using environmental surveillance data shall begin the 
monitoring in paragraph (b)(1) or (c)(1)(A) through (C), whichever is most applicable. 

 
(g) If a sample result is greater than an MCL: 

(1) Compliance shall be determined as follows: 
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(A) At each sampling site, based on the analytical results for that site.  Any 
confirmation sample result shall be averaged with the initial result. 

(B) Using all monitoring results collected under this article during the 
previous 12 months, even if more than the minimum required number of samples was 
collected. 

(C) By a running annual average of four consecutive quarters of sampling 
results where quarterly monitoring is required, or by an annual sample when applicable 
for tritium and strontium-90.  Averages shall be rounded to the same number of 
significant figures as the MCL for which compliance is being determined.   

1. If any sample result will cause the annual average at any sample site to 
exceed the MCL, the system shall be out of compliance immediately after being notified 
of the result;  

2. If a system has not analyzed the required number of samples, 
compliance shall be determined by the average of the samples collected at the site during 
the most recent 12 months; and 

3. If a sample result is less than the DLR in 64443, zero shall be used to 
calculate the annual average.  

(D) If the system can provide documentation that a sample was subject to 
sampling or analytical errors, the State Board may invalidate the result based on its 
review of the documentation, the sampling result, and the historical sampling data. 

(E) Each system shall ensure that the laboratory analyzing its samples 
collected for compliance with this article calculates and reports the sample-specific 
Minimum Detectable Activity at the 95% confidence level (MDA95) along with the 
sample results.   The MDA95 shall not exceed the DLR and is calculated as described in 
ANSI N42.23 Measurement and Associated Instrumentation Quality Assurance for 
Radiobioassay Laboratories, Appendix A.7.6 (September 10, 1995). (See Title 40, Code 
of Federal Regulations, section 141.66(d)(2).) 

(2) If a sample has a gross beta/photon radioactivity level greater than the MCL:  
(A) A system shall monitor monthly beginning the month after receiving a 

result greater than the MCL and continue monthly monitoring until an average of three 
consecutive monthly sample results does not exceed the MCL ; 

(B) The system shall then monitor quarterly until the average of four 
consecutive quarterly sample results does not exceed the MCL; and 

(C) Subsequently, the system shall conduct the monitoring in paragraph (b)(1) 
or (c)(1)(A) through (C), whichever is most applicable. 
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Article 5.5. Primary Standards -- Organic Chemicals 
§64444. Maximum Contaminant Levels – Organic Chemicals. 
The MCLs for the primary drinking water chemicals shown in table 64444-A shall not be 
exceeded in the water supplied to the public. 
 

Table 64444-A 
Maximum Contaminant Levels 

Organic Chemicals 
 

Chemical 

Maximum 
Contaminant 
Level, mg/L 

(a) Volatile Organic Chemicals (VOCs)  
Benzene. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.001 
Carbon Tetrachloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0005 
1,2-Dichlorobenzene. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.6 
1,4-Dichlorobenzene. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.005 
1,1-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.005 
1,2-Dichloroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0005 
1,1-Dichloroethylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.006 
cis-1,2-Dichloroethylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.006 
trans-1,2-Dichloroethylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.01 
Dichloromethane. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.005 
1,2-Dichloropropane. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.005 
1,3-Dichloropropene. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0005 
Ethylbenzene. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.3 
Methyl-tert-butyl ether . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.013 
Monochlorobenzene. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.07 
Styrene. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.1 
1,1,2,2-Tetrachloroethane. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.001 
Tetrachloroethylene. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.005 
Toluene. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .   0.15 
1,2,4-Trichlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.005 
1,1,1-Trichloroethane. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.200 
1,1,2-Trichloroethane. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.005 
Trichloroethylene. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.005 
Trichlorofluoromethane. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   0.15 
1,1,2-Trichloro-1,2,2-Trifluoroethane. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.2 
Vinyl Chloride. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   0.0005 
Xylenes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.750* 
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Table 64444-A (continued) 
Maximum Contaminant Levels 

Organic Chemicals 
 
 Maximum 
 Contaminant 
Chemical Level, mg/L 
(b)  Synthetic Organic Chemicals (SOCs)  
Alachlor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                   0.002 
Atrazine. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.001 
Bentazon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   0.018 
Benzo(a)pyrene. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0002 
Carbofuran. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.018 
Chlordane . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0001 
2,4-D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.07 
Dalapon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.2 
Dibromochloropropane. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0002 
Di(2-ethylhexyl)adipate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.4 
Di(2-ethylhexyl)phthalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.004 
Dinoseb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  0.007 
Diquat  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  0.02 
Endothall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.1 
Endrin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . 0.002 
Ethylene Dibromide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.00005 
Glyphosate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.7 
Heptachlor. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.00001 
Heptachlor Epoxide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                0.00001 
Hexachlorobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.001 
Hexachlorocyclopentadiene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.05 
Lindane. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0002 
Methoxychlor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.03 
Molinate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 
Oxamyl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.05 
Pentachlorophenol. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   0.001 
Picloram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .      0.5 
Polychlorinated Biphenyls. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0005 
Simazine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.004 
Thiobencarb. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.07 
Toxaphene. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.003 
1,2,3-Trichloropropane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.000005 
2,3,7,8-TCDD (Dioxin). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 x 10-8 
2,4,5-TP (Silvex). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.05 

*MCL is for either a single isomer or the sum of the isomers. 
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§64445. Initial Sampling - Organic Chemicals. 

(a) Each community and nontransient-noncommunity water system shall collect four 
quarterly samples during the year designated by the State Board of each compliance 
period beginning with the compliance period starting January 1, 1993, from each water 
source at a site prior to any treatment and test for all applicable organic chemicals listed 
in table 64444-A. The State Board will designate the year based on historical monitoring 
frequency and laboratory capacity.  For surface sources, the samples shall be taken at 
each water intake. For groundwater sources, the samples shall be taken at each well head. 
Where multiple intakes or wells draw from the same water supply, the State Board will 
consider sampling of representative sources as a means of complying with this section. 
Selection of representative sources shall be based on evidence which includes a 
hydrogeological survey and sampling results. Wells shall be allowed to flow for a 
minimum of 15 minutes before sampling to insure that the samples reflect the water 
quality of the source. In place of water source samples, a supplier may collect samples at 
sites located at the entry points to the distribution system. The samples shall be 
representative of each source after treatment. The system shall collect each sample at the 
same sampling site, unless a change is approved by the State Board. 

 
(b) For any organic chemical added to table 64444-A, the water system shall initiate 

the quarterly monitoring for that chemical in January of the calendar year after the 
effective date of the MCL.  

 
(c) A water system may request approval from the State Board to composite samples 

from up to five sampling sites, provided that the number of the sites to be composited is 
less than the ratio of the MCL to the DLR in §64445.1. Approval will be based on a 
review of three years of historical data, well construction and aquifer information for 
groundwater, and intake location, similarity of sources, and watershed characteristics for 
surface water. Compositing shall be done in the laboratory and analyses shall be 
conducted within 14 days of sample collection. 

(1) Systems serving more than 3,300 persons shall composite only from sampling 
sites within a single system. Systems serving 3,300 persons or less may composite among 
different systems up to the 5-sample limit. 

(2) If any organic chemical is detected in the composite sample, a follow-up 
sample shall be analyzed within 14 days from each sampling site included in the 
composite for the contaminants which were detected. The water supplier shall report the 
results to the State Board within 14 days of the follow-up sample collection. If available, 
duplicates of the original sample taken from each sampling site used in the composite 
may be used instead of resampling. 
 

(d) A water system may apply to the State Board for a monitoring waiver for one or 
more of the organic chemicals on table 64444-A in accordance with the following: 
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(1) A source may be eligible for a waiver if it can be documented that the 
chemical has not been previously used, manufactured, transported, stored, or disposed of 
within the watershed or zone of influence and therefore, that the source can be designated 
nonvulnerable. 

(2) If previous use of the chemical locally is unknown or the chemical is known to 
have been used previously and the source cannot be designated nonvulnerable pursuant to 
Paragraph (d)(1), it may still be eligible for a waiver based on a review related to 
susceptibility to contamination.  The application to the State Board for a waiver based on 
susceptibility shall include the following: 

(A) previous monitoring results; 
(B) user population characteristics; 
(C) proximity to sources of contamination; 
(D) surrounding land uses; 
(E) degree of protection of the water source; 
(F) environmental persistence and transport of the chemical in water, soil and 

air; 
(G) elevated nitrate levels at the water supply source; and 
(H) historical system operation and maintenance data including previous State 

Board inspection results. 
(3) To apply for a monitoring waiver for VOCs, the water system shall have 

completed the initial four quarters of monitoring pursuant to subsection (a) or three 
consecutive years of monitoring with no VOCs detected.  If granted a waiver for VOC 
monitoring, a system using groundwater shall collect a minimum of one sample from 
every sampling site every six years and a system using surface water shall not be required 
to monitor for the term of the waiver.  The term of a VOC waiver shall not exceed three 
years. 

(4) To obtain a monitoring waiver for one or more of the SOCs, the water system 
may apply before doing the initial round of monitoring or shall have completed three 
consecutive years of annual monitoring with no detection of the SOC(s) listed.  If the 
system is granted a waiver for monitoring for one or more SOC(s), no monitoring for the 
waived SOC(s) shall be required for the term of the waiver, which shall not exceed three 
years. 
 

(e) For water sources designated by a water supplier as standby sources, the water 
supplier shall sample each source for any organic chemical added to table 64444-A once 
within the three-year period beginning in January of the calendar year after the effective 
date of the MCL. 

 
(f) Water quality data collected prior to January 1, 1988, for VOCs, or January 1, 

1990, for SOCs, and/or data collected in a manner inconsistent with this section shall not 
be used in the determination of compliance with the monitoring requirements for organic 
chemicals. 
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(g) MTBE data (i.e., a single sample) collected in a manner consistent with this 
section after January 1, 1998 in which no MTBE is detected, along with a designation of 
nonvulnerability pursuant to subsection (d), may be used to satisfy the initial monitoring 
requirements in subsection (a).  If the requirements are satisfied in this way by a water 
system, the system shall begin annual monitoring pursuant to section 64445.1(b)(1). 

 
(h) Water quality data collected in compliance with the monitoring requirements of 

this section by a wholesaler agency providing water to a public water system shall be 
acceptable for use by that system for compliance with the monitoring requirements of this 
section. 

 
(i) Results obtained from groundwater monitoring performed for an organic chemical 

in accordance with this section and not more than two calendar years prior to the 
effective date of a regulation establishing the MCL for that organic chemical may be 
substituted to partially satisfy the initial monitoring requirements required by this section 
for that organic chemical.  Requests to substitute groundwater monitoring results shall be 
made in accordance with the following: 

 
1. Requests shall be made in writing by the water system to the State Board; and 
 
2. If the State Board approves the request then results from a given calendar 

quarter will only be eligible to substitute for a single required initial monitoring result 
during that same quarter of initial monitoring. (e.g. the second quarter of 2016 may be 
substituted for the second quarter of 2018).  

 
3. No more than three of the four quarterly samples as required by section 

64445(a) or (b) may be substituted.  
 
§64445.1. Repeat Monitoring and Compliance – Organic Chemicals. 

(a) For the purposes of this article, detection shall be defined by the detection limits 
for purposes of reporting (DLRs) in table 64445.1-A: 

 
Table 64445.1-A 

Detection Limits for Purposes of Reporting (DLRs) 
for Regulated Organic Chemicals 

 
 Detection Limit for 

Purposes of Reporting 
Chemical (DLR)(mg/L) 
  
(a) All VOCs, except as listed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0005 
        Methyl-tert-butyl ether . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.003 
        Trichlorofluoromethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.005 
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 Detection Limit for 
Purposes of Reporting 

Chemical (DLR)(mg/L) 
       1,1,2-Trichloro-1,2,2-Trifluoroethane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.01     
(b) SOCs  
     Alachlor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.001 
     Atrazine. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0005 
     Bentazon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.002 
     Benzo(a)pyrene. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0001 
     Carbofuran. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.005 
     Chlordane. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0001 
     2,4-D. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.01 
     Dalapon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.01 
     Dibromochloropropane (DBCP). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.00001 
     Di(2-ethylhexyl)adipate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.005 
     Di(2-ethylhexyl)phthalate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.003  
     Dinoseb. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.002 
     Diquat. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.004 
     Endothall. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.045 
     Endrin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0001 
     Ethylene dibromide (EDB). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.00002 
     Glyphosate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.025 
     Heptachlor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.00001 
     Heptachlor epoxide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.00001 
     Hexachlorobenzene. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0005 
     Hexachlorocyclopentadiene. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.001 
     Lindane. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0002 
     Methoxychlor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.01 
     Molinate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.002 
     Oxamyl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.02 
     Pentachlorophenol. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0002 
     Picloram. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . ……………………..  0.001 
     Polychlorinated biphenyls (PCBs)  

  (as decachlorobiphenyl). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0005 
     Simazine. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.001 
     Thiobencarb. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.001 
     Toxaphene. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.001 
     1,2,3-Trichloropropane . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.000005 
     2,3,7,8-TCDD (Dioxin). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 x 10-9 
     2,4,5-TP (Silvex). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.001 
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(b) When organic chemicals are not detected pursuant to table 64445.1-A. 
(1) A water system which has not detected any of the VOCs on table 64444-A 

during the initial four quarters of monitoring, shall collect and analyze one sample 
annually. After a minimum of three years of annual sampling with no detection of a VOC 
in table 64444-A, a system using groundwater may reduce the monitoring frequency to 
one sample during each compliance period.  A system using surface water shall continue 
monitoring annually. 

(2) A system serving more than 3,300 persons which has not detected an SOC on 
table 64444-A during the initial four quarters of monitoring shall collect a minimum of 
two quarterly samples for that SOC in one year during the year designated by the State 
Board of each subsequent compliance period.  The year will be designated on the basis of 
historical monitoring frequency and laboratory capacity. 

(3) A system serving 3,300 persons or less which has not detected an SOC on 
table 64444-A during the initial four quarters of monitoring shall collect a minimum of 
one sample for that SOC during the year designated by the State Board of each 
subsequent compliance period.  The year will be designated on the basis of historical 
monitoring frequency and laboratory capacity. 
 

(c) When organic chemicals are detected pursuant to table 64445.1-A. 
(1) Prior to proceeding with the requirements of paragraphs (2) through (7), the 

water supplier may first confirm the analytical result, as follows: Within seven days from 
the notification of an initial finding from a laboratory reporting the presence of one or 
more organic chemicals in a water sample, the water supplier shall collect one or two 
additional sample(s) to confirm the initial finding.  Confirmation of the initial finding 
shall be shown by the presence of the organic chemical in either the first or second 
additional sample, and the detected level of the contaminant for compliance purposes 
shall be the average of the initial and confirmation sample(s).  The initial finding shall be 
disregarded if two additional samples do not show the presence of the organic chemical. 

(2) If one or both of the related organic chemicals heptachlor and heptachlor 
epoxide are detected, subsequent monitoring shall analyze for both chemicals until there 
has been no detection of either chemical for one compliance period. 

(3) A groundwater sampling site at which one or more of the following chemicals 
has been detected shall be monitored quarterly for vinyl chloride:  trichloroethylene, 
tetrachloroethylene, 1,2-dichloroethane, 1,1,1-trichloroethane, cis-1,2-dichloroethylene, 
trans-1,2-dichloroethylene, or 1,1-dichloroethylene.  If vinyl chloride is not detected in 
the first quarterly sample, the sampling site shall be monitored once for vinyl chloride 
during each compliance period. 

(4) If the detected level of organic chemicals for any sampling site does not 
exceed any shown in table 64444-A, the water source shall be resampled every three 
months and the samples analyzed for the detected chemicals.  After one year of sampling 
an approved surface water system or two quarters of sampling a groundwater system, the 
State Board will consider allowing the water supplier to reduce the sampling to once per 
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year upon request, based on a review of previous sampling data.  Systems shall monitor 
during the quarter(s) which previously yielded the highest analytical results. 

(5) If the detected level of an organic chemical for any sampling site exceeds that 
listed in table 64444-A, the water supplier shall report this information to the State Board 
within 48 hours of receipt of the result.  Unless use of the contaminated source is 
discontinued, the water supplier shall resample the contaminated source and compliance 
shall be determined as follows: 

(A) Water systems serving more than 3,300 persons shall sample monthly for 
six months and shall submit the results to the State Board as specified in section 64469.  
If the average concentration of the initial finding, confirmation sample(s), and six 
subsequent monthly samples does not exceed the MCL shown in table 64444-A the water 
supplier may reduce the sampling frequency to once every three months.  If the running 
annual average or the average concentration of the initial finding, confirmation sample(s), 
and six subsequent monthly samples exceeds the MCL shown in table 64444-A, the water 
system shall be deemed to be in violation of section 64444.  

(B) Water systems serving 3,300 persons or less shall sample quarterly for a 
minimum of one year and shall submit the results to the State Board as specified in 
section 64469.  If the running annual average concentration does not exceed the MCL in 
table 64444-A, the water supplier may reduce the sampling frequency to once every year 
during the quarter that previously yielded the highest analytical result.  Quarterly 
monitoring shall resume if any reduced frequency sample result exceeds the MCL.  If the 
running annual average concentration exceeds the MCL in table 64444-A, the water 
system shall be deemed to be in violation of section 64444.  

(C) If any sample would cause the running annual average to exceed the 
MCL, the water system is immediately in violation.  If a system takes more than one 
sample in a quarter, the average of all the results for that quarter shall be used when 
calculating the running annual average.  If a system fails to complete four consecutive 
quarters of monitoring, the running annual average shall be based on an average of the 
available data. 

(6) If any resample, other than those taken in accordance with paragraph (5), of a 
water sampling site shows that the concentration of any organic chemical exceeds a MCL 
shown in table 64444-A, the water supplier shall proceed in accordance with paragraphs 
(1) and (4), or paragraph (5). 

(7) If an organic chemical is detected and the concentration exceeds ten times the 
MCL, the water supplier shall notify the State Board within 48 hours of the receipt of the 
results and the contaminated site shall be resampled within 48 hours to confirm the result.  
The water supplier shall notify the State Board of the result of the confirmation sample(s) 
within 24 hours of the receipt of the confirmation result(s). 

(A) If the average concentration of the original and confirmation sample(s) is 
less than or equal to ten times the MCL, the water supplier shall proceed in accordance 
with paragraph (5). 

(B) If the average concentration of the original and confirmation samples 
exceeds ten times the MCL, use of the contaminated water source shall immediately be 
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discontinued, if directed by the State Board.  Such a water source shall not be returned to 
service without written approval from the State Board.  
 
§64445.2. Sampling of Treated Water Sources. 

(a) Each water supplier utilizing treatment to comply with any MCL for an organic 
chemical listed in table 64444-A shall collect monthly samples of the treated water at a 
site prior to the distribution system. If the treated water exceeds the MCL, the water 
supplier shall resample the treated water to confirm the result and report the result to the 
State Board within 48 hours of the confirmation. 

 
(b) The State Board will consider requiring more frequent monitoring based on an 

evaluation of (1) the treatment process used, (2) the treatment effectiveness and 
efficiency, and (3) the concentration of the organic chemical in the water source. 

 
Article 12. Best available technologies (BAT) 
§64447. Best Available Technologies (BAT) – Microbiological Contaminants. 
The technologies identified by the State Board as the best available technology, treatment 
techniques, or other means available for achieving compliance with the total coliform 
MCL are as follows: 

(a) Protection of wells from coliform contamination by appropriate placement and 
construction; 

 
(b) Maintenance of a disinfectant residual throughout the distribution system; 
 
(c) Proper maintenance of the distribution system; and 
 
(d) Filtration and/or disinfection of approved surface water, in compliance with 

Section 64650, or disinfection of groundwater. 
 
§64447.2. Best Available Technologies (BAT) - Inorganic chemicals. 
The technologies listed in table 64447.2-A are the best available technology, treatment 
techniques, or other means available for achieving compliance with the MCLs in table 
64431-A for inorganic chemicals. 
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Table 64447.2-A 
Best Available Technologies (BAT) 

Inorganic Chemicals 
 

Chemical Best Available 
Technologies (BATs) 

  
Aluminum 10 
Antimony 2, 7 
Arsenic 1, 2, 5, 6, 7, 9, 13 
Asbestos 2, 3, 8 
Barium 5, 6, 7, 9 
Beryllium 1, 2, 5, 6, 7 
Cadmium 2, 5, 6, 7 
Chromium 2, 5, 6a, 7 
Cyanide 5, 7, 11 
Fluoride 1 
Mercury 2b, 4, 6b, 7b 
Nickel 5, 6, 7 
Nitrate 5, 7, 9 
Nitrite 5, 7 
Perchlorate 5,12 
Selenium 1, 2c, 6, 7, 9 
Thallium 1, 5 

 

 aBAT for chromium III (trivalent chromium) only. 
 bBAT only if influent mercury concentrations <10 µg/L. 
 cBAT for selenium IV only. 
  
 Key to BATs in table 64447.2: 
  1 = Activated Alumina 
  2 = Coagulation/Filtration (not BAT for systems < 500 service connections) 
  3 = Direct and Diatomite Filtration 
  4 = Granular Activated Carbon 
  5 = Ion Exchange 
  6 = Lime Softening (not BAT for systems < 500 service connections) 
  7 = Reverse Osmosis 
  8 = Corrosion Control 
  9 = Electrodialysis 
 10 = Optimizing treatment and reducing aluminum added 
 11 = Chlorine oxidation 
 12 = Biological fluidized bed reactor 
 13 = Oxidation/Filtration  
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§64447.3. Best Available Technologies (BAT) - Radionuclides. 
 

The technologies listed in tables 64447.3-A, B and C are the best available 
technology, treatment technologies, or other means available for achieving compliance 
with the MCLs for radionuclides in tables 64442 and 64443. 
 

Table 64447.3-A 
Best Available Technologies (BATs) 

Radionuclides 
 

Radionuclide Best Available Technology 
Combined radium-226 and radium-
228 

Ion exchange, reverse osmosis, lime softening 

Uranium Ion exchange, reverse osmosis, lime softening, 
coagulation/filtration 

Gross alpha particle activity  Reverse osmosis 

Beta particle and photon radioactivity Ion exchange, reverse osmosis 

 
 

Table 64447.3-B 
Best Available Technologies (BATs) and Limitations for Small Water Systems 

Radionuclides 
 

Unit Technologies Limitations 
(see 
footnotes) 

Operator 
Skill Level 
Required 

Raw Water Quality Range and 
Considerations 

1. Ion exchange  (a) Intermediate All ground waters; competing anion 
concentrations may affect regeneration 
frequency 

2. Point of use, ion exchange (b) Basic All ground waters; competing anion 
concentrations may affect regeneration 
frequency 

3. Reverse osmosis  (c) Advanced Surface waters usually require pre-
filtration 

4. Point of use, reverse osmosis (b) Basic Surface waters usually require pre-
filtration 

5. Lime softening (d) Advanced All waters 
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6. Green sand filtration (e) Basic All ground waters; competing anion 
concentrations may affect regeneration 
frequency 

7. Co-precipitation with barium 
sulfate 

(f) Intermediate 
to advanced 

Ground waters with suitable quality 

8. Electrodialysis/electrodialysis 
reversal 

(g) Basic to 
intermediate 

All ground waters 

9. Pre-formed hydrous manganese 
oxide filtration 

(h) Intermediate All ground waters 

10. Activated alumina (a), (i) Advanced All ground waters; competing anion 
concentrations may affect regeneration 
frequency 

11. Enhanced 
coagulation/filtration 

(j) Advanced Can treat a wide range of water 
qualities 

Limitation Footnotes: 
a The regeneration solution contains high concentrations of the contaminant ions, which could result in 
disposal issues. 
b When point of use devices are used for compliance, programs for long-term operation, maintenance, and 
monitoring shall be provided by systems to ensure proper performance. 
c Reject water disposal may be an issue. 
d The combination of variable source water quality and the complexity of the water chemistry involved may 
make this technology too complex for small systems. 
e Removal efficiencies can vary depending on water quality. 
f Since the process requires static mixing, detention basins, and filtration, this technology is most applicable 
to systems with sufficiently high sulfate levels that already have a suitable filtration treatment train in place. 
g Applies to ionized radionuclides only. 
h This technology is most applicable to small systems with filtration already in place. 
i Chemical handling during regeneration and pH adjustment may be too difficult for small systems without 
an operator trained in these procedures. 
j This would involve modification to a coagulation/filtration process already in place. 
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Table 64447.3-C 
Best Available Technologies (BATs) for Small Water Systems by System Size 

Radionuclides  
 

Compliance Technologies for System Size Categories 
 Based On Population Served  

 25-500                      501-3,300 3,301 - 10,000  
 

Contaminant  
Unit Technologies  

(Numbers Correspond to Table 64447.3-B)  

Combined 
radium-226 and 
radium-228  

1, 2 ,3, 4, 5, 6, 7, 8, 9  1, 2 ,3, 4, 5, 6, 7, 8, 9  1, 2 ,3, 4, 5, 6, 7, 8, 9  

Gross alpha 
particle activity  

3, 4  3, 4  3, 4  

Beta particle 
activity and 
photon 
radioactivity  

1, 2, 3, 4  1, 2, 3, 4  1, 2, 3, 4  

Uranium  1, 2, 4, 10, 11  1, 2, 3, 4, 5, 10, 11  1, 2, 3, 4, 5, 10, 11  
 
§64447.4. Best Available Technologies (BATs) - Organic Chemicals. 
The technologies listed in table 64447.4-A are the best available technology, treatment 
technologies, or other means available for achieving compliance with the MCLs in table 
64444-A for organic chemicals. 
 

Table 64447.4-A 
Best Available Technologies (BATs) 

Organic Chemicals 
 

Chemical 
  

Best Available Technologies 
 Granular Packed  
 Activated Tower  
 Carbon Aeration Oxidation 
(a)  Volatile Organic Chemicals (VOCs)    
     Benzene X X  
     Carbon Tetrachloride X X  
     1,2-Dichlorobenzene X X  
     1,4-Dichlorobenzene X X  
     1,1-Dichloroethane X X  
     1,2-Dichloroethane X X  
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Chemical 
  

Best Available Technologies 
 Granular Packed  
 Activated Tower  
 Carbon Aeration Oxidation 
     1,1-Dichloroethylene X X  
     cis-1,2-Dichloroethylene X X  
     trans-1,2-Dichloroethylene X X  
     Dichloromethane  X  
     1,2-Dichloropropane X X  
     1,3-Dichloropropene X X  
     Ethylbenzene X X  
     Methyl-tert-butyl ether  X  
     Monochlorobenzene X X  
     Styrene X X  
     1,1,2,2-Tetrachloroethane X X  
     Tetrachloroethylene X X  
     Toluene X X  
     1,2,4-Trichlorobenzene X X  
     1,1,1-Trichloroethane X X  
     1,1,2-Trichloroethane X X  
     Trichlorofluoromethane X X  
     Trichlorotrifluoroethane X X  
     Trichloroethylene X X  
     Vinyl Chloride  X  
     Xylenes X X  
(b)  Synthetic Organic Chemicals (SOCs)    
     Alachlor X X  
     Atrazine X   
     Bentazon  X  
     Benzo(a)pyrene X   
     Carbofuran X   
     Chlordane X   
     2,4-D X   
     Dalapon X   
     Di(2-ethylhexyl)adipate X X  
     Dinoseb X   
     Diquat X   
     1,2-Dibromo-3-chloropropane X X  
     Di(2-ethylhexyl)phthalate X   
     Endothall X   
     Endrin X   
     Ethylene Dibromide  X X  
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Chemical 
  

Best Available Technologies 
 Granular Packed  
 Activated Tower  
 Carbon Aeration Oxidation 
     Glyphosate   X 
     Heptachlor X   
     Heptachlor epoxide X   
     Hexachlorobenzene X   
     Hexachlorocyclopentadiene X X  
     Lindane X   
     Methoxychlor X   
     Molinate X   
     Oxamyl X   
     Picloram X   
     Pentachlorophenol X   
     Polychlorinated Biphenyls X   
     Simazine X   
     Thiobencarb X   
     Toxaphene X X  
     1,2,3-Trichloropropane X   
     2,3,7,8-TCDD (Dioxin) X   
     2,4,5-TP (Silvex) X   

 
Article 14. Treatment Techniques 
§64448. Treatment Technique Requirements. 

(a) A public water system which uses acrylamide and/or epichlorohydrin in drinking 
water treatment shall certify annually in writing to the State Board that the combination 
of dose and monomer does not exceed the following levels: 

(1) Acrylamide: 0.05% monomer in polyacrylamide dosed at 1 mg/L, or 
equivalent. 

(2) Epichlorohydrin: 0.01% residual of epichlorohydrin dosed at 20 mg/L, or 
equivalent. 
 
Article 16. Secondary Drinking Water Standards 
§64449. Secondary Maximum Contaminant Levels and Compliance. 

(a) The secondary MCLs shown in Tables 64449-A and 64449-B shall not be 
exceeded in the water supplied to the public by community water systems.   
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Table 64449-A 

Secondary Maximum Contaminant Levels 
“Consumer Acceptance Contaminant Levels” 

 
Constituents Maximum Contaminant Levels/Units   
  
Aluminum 0.2  mg/L  
Color 15   Units   
Copper 1.0   mg/L  
Foaming Agents (MBAS) 0.5   mg/L  
Iron 0.3   mg/L  
Manganese 0.05  mg/L  
Methyl-tert-butyl ether (MTBE) 0.005 mg/L 
Odor—Threshold 3      Units  
Silver  0.1   mg/L  
Thiobencarb 0.001 mg/L  
Turbidity 5     Units   
Zinc 5.0   mg/L  

 
Table 64449-B 

Secondary Maximum Contaminant Levels 
“Consumer Acceptance Contaminant Level Ranges” 

 
 
                                                                           Maximum Contaminant Level Ranges  
 
Constituent, Units Recommended Upper Short Term 
    
Total Dissolved Solids, mg/L    500 1,000 1,500 
   or     
Specific Conductance, µS/cm 900 1,600 2,200 
Chloride, mg/L  250 500 600 
Sulfate, mg/L 250 500 600 
 

(b) Each community water system shall monitor its groundwater sources or 
distribution system entry points representative of the effluent of source treatment every 
three years and its approved surface water sources or distribution system entry points 
representative of the effluent of source treatment annually for the following: 

(1) Secondary MCLs listed in Tables 64449-A and 64449-B; and 
(2) Bicarbonate, carbonate, and hydroxide alkalinity, calcium, magnesium, 

sodium, pH, and total hardness. 
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(c) If the level of any constituent in Table 64449-A exceeds an MCL, the community 
water system shall proceed as follows:  

(1) If monitoring quarterly, determine compliance by a running annual average of 
four quarterly samples; 

(2) If monitoring less than quarterly, initiate quarterly monitoring and determine 
compliance on the basis of an average of the initial sample and the next three consecutive 
quarterly samples collected; 

(3) If a violation has occurred (average of four consecutive quarterly samples 
exceeds an MCL), inform the State Board when reporting pursuant to Section 64469; 

(4) After one year of quarterly monitoring during which all the results are below 
the MCL and the results do not indicate any trend toward exceeding the MCL, the system 
may request the State Board to allow a reduced monitoring frequency. 
 

(d) For the constituents shown on Table 64449-B, no fixed consumer acceptance 
contaminant level has been established. 

(1) Constituent concentrations lower than the Recommended contaminant level 
are desirable for a higher degree of consumer acceptance. 

(2) Constituent concentrations ranging to the Upper contaminant level are 
acceptable if it is neither reasonable nor feasible to provide more suitable waters. 

 
(3) Constituent concentrations ranging to the short term contaminant levelare 

acceptable only for existing community water systems on a temporary basis pending 
construction of treatment facilities or development of acceptable new water sources. 
 

(e) New services from community water systems serving water which carries 
constituent concentrations between the Upper and Short Term contaminant levels shall be 
approved only: 

(1) If adequate progress is being demonstrated toward providing water of 
improved mineral quality. 

(2) For other compelling reasons approved by the State Board. 
 

(f) A community water system may apply to the State Board for a waiver from the 
monitoring frequencies specified in subsection (b), if the system has conducted at least 
three rounds of monitoring (three periods for groundwater sources or three years for 
approved surface water sources) and these analytical results are less than the MCLs. The 
water system shall specify the basis for its request. A system with a waiver shall collect a 
minimum of one sample per source while the waiver is in effect and the term of the 
waiver shall not exceed one compliance cycle (i.e., nine years). 
 

(g) Nontransient-noncommunity and transient-noncommunity water systems shall 
monitor their sources or distribution system entry points   representative of the effluent of 
source treatment for bicarbonate, carbonate, and hydroxide alkalinity, calcium, iron, 
magnesium, manganese, pH, specific  conductance, sodium, and total hardness at least 
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once.  In addition, nontransient-noncommunity water systems shall monitor for the 
constituents in Tables 64449-A and B at least once. 
 
§64449.2. Waivers for Secondary MCL Compliance.  

(a) If the average of four consecutive quarters of sample results for a constituent that 
does not have a primary MCL is not greater than three times the secondary MCL or 
greater than the State Notification Level, an existing community water system is eligible 
to apply for a nine-year waiver of a secondary MCL in Table 64449-A, for the following: 

(1) An existing source; or 
(2) A new source that is being added to the existing water system, as long as: 

(A) The source is not being added to expand system capacity for further 
development; and 

(B) The concentration of the constituent of concern in the new source would 
not cause the average value of the constituent’s concentration at any point in the water 
delivered by the system to increase by more than 20%. 
 

(b) To apply for a waiver of a secondary MCL, the community water system shall 
conduct and submit a study to the State Board within one year of violating the MCL that 
includes the following: 

(1)  The water system complaint log, maintained pursuant to section 64470(a), 
along with any other evidence of customer dissatisfaction, such as a log of calls to the 
county health department; 

(2) An engineering report, prepared by an engineer registered in California with 
experience in drinking water treatment, that evaluates all reasonable alternatives and 
costs for bringing the water system into MCL compliance and includes a 
recommendation for the most cost-effective and feasible approach; 

(3) The results of a customer survey distributed to all the water system’s billed 
customers that has first been approved by the State Board based on whether it includes: 

(A) Estimated costs to individual customers of the most cost-effective 
alternatives presented in the engineering report that are acceptable to the State Board 
based on its review of their effectiveness and feasibility; 

(B) The query:  “Are you willing to pay for (identify constituent) reduction 
treatment?”;  

(C) The query:  “Do you prefer to avoid the cost of treatment and live with the 
current water quality situation?” 

(D) The statement:  “If you do not respond to this survey, (insert system 
name) will assume that you are in support of the reduction treatment recommended by the 
engineering report.” 

(4) A brief report (agenda, list of attendees, and transcript) of a public  
meeting held by the water system to which customers were invited, and at which both the 
tabulated results of the customer survey and the engineering report were presented with a 
request for input from the public. 
 



NOTE:  This publication is meant to be an aid to the staff of the State Board’s Division of Drinking Water 
and cannot be relied upon by the regulated community as the State of California’s representation of the 
law.  The published codes are the only official representation of the law.  Refer to the published codes—in 
this case, 17 CCR and 22 CCR—whenever specific citations are required.  Statutes related to the State 
Board’s drinking water-related activities are in the Health & Safety Code, the Water Code, and other 
codes. 
 

 
Last updated April 16, 2019—from Titles 17 and 22 California Code of Regulations 
California Regulations Related to Drinking Water 

134 

(c) A community water system may apply for a waiver for iron and/or manganese if, 
in addition to meeting the requirements in Subsection (b), an average of four consecutive 
quarter results for the source has not exceeded a State Notification Level for iron and/or 
manganese.  In addition, the system shall include sequestering, as follows: 

(1) As one of the alternatives evaluated in the Engineering Report; 
(2) In the customer survey as a query:  “Are you willing to pay for iron and/or 

manganese sequestering treatment?” 
 

(d) Unless 50% or more of the billed customers respond to the survey, the community 
water system shall conduct another survey pursuant to Subsections (b) or (c) within three 
months from the date of the survey by sending the survey out to either all the customers 
again, or only the customers that did not respond to the survey.  The water system shall 
not be eligible for a waiver until it achieves at least a 50% response rate on the survey. 
 

(e) If the customer survey indicates that the percentage of billed customers that voted 
for constituent reduction treatment and the number of billed customers that did not 
respond to the survey at all exceeds 50% of the total number of billed customers, the 
community water system shall install treatment, except as provided in Subsection (f), 
within three years from the date the system completed the customer survey, pursuant to a 
schedule established by the State Board. 
 

(f) For iron and/or manganese MCL waiver applications, if the percentage of survey 
respondents that voted for constituent reduction treatment plus the percentage of survey 
respondents that voted for sequestering exceeds the percentage that voted to avoid the 
cost and maintain the current water quality situation, the community water system shall 
implement either constituent reduction treatment or sequestering, on the basis of which 
was associated with the higher percentage result.  If the highest percentage result is for 
sequestering, the system shall submit a sequestering implementation and assessment plan 
to the State Board that includes: 

(1) A description of the pilot testing or other type of evaluation performed to 
determine the most effective sequestering agent for use in the system’s water; 

(2) The sequestering agent feed rate and the equipment to be used to insure that 
the rate is maintained for each source; 

(3) An operations plan; and 
(4) The projected cost of sequestering including capital, operations and 

maintenance costs. 
 

(g) To apply for renewal of a waiver for a subsequent nine years, the system shall 
request approval from the State Board at least six months prior to the end of the current 
waiver period.  The renewal request shall include all monitoring and treatment operations 
data for the constituent for which the waiver had been granted and any related customer 
complaints submitted to the water system.  Based on its review of the data and customer 
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complaints, the State Board may require the water system to conduct another customer 
survey pursuant to this section before making a determination on the waiver renewal. 
 
§64449.4. Use of Sources that Exceed a Secondary MCL and Do Not Have a Waiver.  
A source that exceeds one or more of the secondary MCLs in Table 64449-A and does 
not have a waiver may be used only if the source meets the requirements in Section 
64414, and the community water system: 

(a) Meters the source's monthly production and submits the results to the State Board 
by the 10th day of the next month;    

 
(b) Counts any part of a day as a full day for purposes of determining compliance 

with Section 64414(c);    
 
(c) As a minimum, conducts public notification by including information on the 

source's use (dates, constituent levels, and reasons) in the Consumer Confidence Report 
(Sections 64480 through 64483);    

 
(d) Provides public notice prior to use of the source by electronic media, publication 

in a local newspaper, and/or information in the customer billing, if the situation is such 
that the water system can anticipate the use of the source (e.g., to perform water system 
maintenance); and    

 
(e) Takes corrective measures such as flushing after the source is used to minimize 

any residual levels of the constituent in the water distribution system. 
 

§64449.5. Distribution System Physical Water Quality. 
(a) The water supplier shall determine the physical water quality in the distribution 

system. This determination shall be based on one or more of the following: 
(1) Main flushing operations and flushing records.  
(2) Consumer complaint records showing location, nature and duration of the 

physical water quality problem.   
(3) Other pertinent data relative to physical water quality in the distribution 

system.   
 

(b) If the State Board determines that a water system does not have sufficient data on 
physical water quality in the distribution system to make the determination required in 
paragraph (a), the water supplier shall collect samples for the following general physical 
analyses: color, odor, and turbidity. Samples shall be collected from representative points 
in the distribution system: 

(1) For community water systems with 200 to 1,000 service connections: one 
sample per month.   

(2) For community water systems with greater than 1,000 service connections: 
one sample for every four bacteriological samples required per month.   
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(3) For community water systems with less than 200 service connections: as 
established by the local health officer or the State Board.  
 

(c) Odor samples required as a part of general physical analyses may be examined in 
the field as per Section 64415(b). 

 
(d) The distribution system water of public water systems shall be free from 

significant amounts of particulate matter. 
 
Article 18. Notification of Water Consumers and the State Board 
§64463. General Public Notification Requirements. 

(a) Each public (community, nontransient-noncommunity and transient-
noncommunity) water system shall give public notice to persons served by the water 
system pursuant to this article.   

 
(b) Each water system required to give public notice shall submit the notice to the 

State Board, in English, for approval prior to distribution or posting, unless otherwise 
directed by the State Board.  

 
(c) Each wholesaler shall give public notice to the owner or operator of each of its 

retailer systems.  A retailer is responsible for providing public notice to the persons it 
serves.  If the retailer arranges for the wholesaler to provide the notification, the retailer 
shall notify the State Board prior to the notice being given.  

 
(d) Each water system that has a violation of any of the regulatory requirements 

specified in section 64463.1(a), 64463.4(a), or 64463.7(a) in a portion of the distribution 
system that is physically or hydraulically isolated from other parts of the distribution 
system may limit distribution of the notice to only persons served by that portion of the 
system that is out of compliance, if the State Board has granted written approval on the 
basis of a review of the water system and the data leading to the violation or occurrence 
for which notice is being given. 

 
(e) Each water system shall give new customers public notice of any acute violation 

as specified in section 64463.1(a) that occurred within the previous thirty days, any 
continuing violation, the existence of a variance or exemption, and/or any other ongoing 
occurrence that the State Board has determined poses a potential risk of adverse effects 
on human health [based on a review of estimated exposures and toxicological data 
associated with the contaminant(s)] and requires a public notice. Notice to new customers 
shall be given as follows: 

(1) Community water systems shall give a copy of the most recent public notice 
prior to or at the time service begins; and 
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(2) Noncommunity water systems shall post the most recent public notice in 
conspicuous locations for as long as the violation, variance, exemption, or other 
occurrence continues. 
 
§64463.1. Tier 1 Public Notice.  

(a) A water system shall give public notice pursuant to this section and section 64465 
if any of the following occurs: 

(1) Violation of the total coliform MCL when: 
(A) Fecal coliform or E. coli are present in the distribution system; or  
(B) When any repeat sample tests positive for coliform and the water system 

fails to test for fecal coliforms or E. coli in the repeat sample; 
(2) Violation of the MCL for nitrate, nitrite, or total nitrate and nitrite, or when the 

water system fails to take a confirmation sample within 24 hours of the system’s receipt 
of the first sample showing an exceedance of the nitrate or nitrite MCL; 

(3) Violation of a Chapter 17 treatment technique requirement resulting from a 
single exceedance of a maximum allowable turbidity level if: 

(A) The State Board determines after consultation with the water system and a 
review of the data that a Tier 1 public notice is required; or 

(B) The consultation between the State Board and the water system does not 
take place within 24 hours after the water system learns of the violation; 

(4) Occurrence of a waterborne microbial disease outbreak, as defined in section 
64651.91, or other waterborne emergency, a failure or significant interruption in water 
treatment processes, a natural disaster that disrupts the water supply or distribution 
system, or a chemical spill or unexpected loading of possible pathogens into the source 
water that has the potential for adverse effects on human health as a result of short-term 
exposure; 

(5) Other violation or occurrence that has the potential for adverse effects on 
human health as a result of short-term exposure, as determined by the State Board based 
on a review of all available toxicological and analytical data;  

(6) Violation of the MCL for perchlorate or when a system is unable to resample 
within 48 hours of the system’s receipt of the first sample showing an exceedance of the 
perchlorate MCL as specified in section 64432.3(d)(3); 

(7) For chlorite: 
(A) Violation of the MCL for chlorite; 
(B) When a system fails to take the required sample(s) within the distribution 

system, on the day following an exceedance of the MCL at the entrance to the 
distribution system; or 

(C) When a system fails to take a confirmation sample pursuant to section 
64534.2(b)(4); or 

(8) Violation of the MRDL for chlorine dioxide; or when a system fails to take the 
required sample(s) within the distribution system, on the day following an exceedance of 
the MRDL at the entrance to the distribution system. 
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(b) As soon as possible within 24 hours after learning of any of the violations in 
subsection (a) or being notified by the State Board that it has determined there is a 
potential for adverse effects on human health [pursuant to paragraph (a)(4), (5), or (6)], 
the water system shall: 

(1) Give public notice pursuant to this section; 
(2) Initiate consultation with the State Board within the same timeframe; and 
(3) Comply with any additional public notice requirements that are determined by 

the consultation to be necessary to protect public health. 
 
(c) A water system shall deliver the public notice in a manner designed to reach 

residential, transient, and nontransient users of the water system and shall use, as a 
minimum, one of the following forms: 

(1) Radio or television; 
(2) Posting in conspicuous locations throughout the area served by the water 

system; 
(3) Hand delivery to persons served by the water system; or 
(4) Other method approved by the State Board, based on the method’s ability to 

inform water system users. 
 
§64463.4. Tier 2 Public Notice.  

(a) A water system shall give public notice pursuant to this section if any of the 
following occurs: 

(1) Any violation of the MCL, MRDL, and treatment technique requirements, 
except: 

(A) Where a Tier 1 public notice is required under section 64463.1; or 
(B) Where the State Board determines that a Tier 1 public notice is required, 

based on potential health impacts and persistence of the violations; 
(2) All violations of the monitoring and testing procedure requirements in sections 

64421 through 64426.1, article 3 (Primary Standards – Bacteriological Quality), for 
which the State Board determines that a Tier 2 rather than a Tier 3 public notice is 
required, based on potential health impacts and persistence of the violations; 

(3) Other violations of the monitoring and testing procedure requirements in this 
chapter, and chapters 15.5, 17 and 17.5, for which the State Board determines that a Tier 
2 rather than a Tier 3 public notice is required, based on potential health impacts and 
persistence of the violations; or 

(4) Failure to comply with the terms and conditions of any variance or exemption 
in place. 

 
(b) A water system shall give the notice as soon as possible within 30 days after it 

learns of a violation or occurrence specified in subsection (a), except that the water 
system may request an extension of up to 60 days for providing the notice.  This 
extension would be subject to the State Board’s written approval based on the violation or 
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occurrence having been resolved and the State Board’s determination that public health 
and welfare would in no way be adversely affected.  In addition, the water system shall: 

(1) Maintain posted notices in place for as long as the violation or occurrence 
continues, but in no case less than seven days;  

(2) Repeat the notice every three months as long as the violation or occurrence 
continues.  Subject to the State Board’s written approval based on its determination that 
public health would in no way be adversely affected, the water system may be allowed to 
notice less frequently but in no case less than once per year.  No allowance for reduced 
frequency of notice shall be given in the case of a total coliform MCL violation or 
violation of a Chapter 17 treatment technique requirement; and 

(3) For turbidity violations pursuant to sections 64652.5(c)(2) and 64653(c), (d) 
and (f), as applicable, a water system shall consult with the State Board as soon as 
possible within 24 hours after the water system learns of the violation to determine 
whether a Tier 1 public notice is required.  If consultation does not take place within 24 
hours, the water system shall give Tier 1 public notice within 48 hours after learning of 
the violation. 

 
(c) A water system shall deliver the notice, in a manner designed to reach persons 

served, within the required time period as follows: 
(1) Unless otherwise directed by the State Board in writing based on its 

assessment of the violation or occurrence and the potential for adverse effects on public 
health and welfare, community water systems shall give public notice by; 

(A) Mail or direct delivery to each customer receiving a bill including those 
that provide their drinking water to others (e.g., schools or school systems, apartment 
building owners, or large private employers), and other service connections to which 
water is delivered by the water system; and 

(B) Use of one or more of the following methods to reach persons not likely to 
be reached by a mailing or direct delivery (renters, university students, nursing home 
patients, prison inmates, etc.): 

1. Publication in a local newspaper; 
2. Posting in conspicuous public places served by the water system, or on 

the Internet; or 
3. Delivery to community organizations. 

(2) Unless otherwise directed by the State Board in writing based on its 
assessment of the violation or occurrence and the potential for adverse effects on public 
health and welfare, noncommunity water systems shall give the public notice by: 

(A) Posting in conspicuous locations throughout the area served by the water 
system; and 

(B) Using one or more of the following methods to reach persons not likely to 
be reached by a public posting: 

1. Publication in a local newspaper or newsletter distributed to customers; 
2. E-mail message to employees or students; 
3. Posting on the Internet or intranet; or 
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4. Direct delivery to each customer. 
 
§64463.7. Tier 3 Public Notice.  

(a) Each water system shall give public notice pursuant to this section if any of the 
following occurs: 

(1) Monitoring violations;  
(2) Failure to comply with a testing procedure, except where a Tier 1 public 

notice is required pursuant to section 64463.1 or the State Board determines that a Tier 2 
public notice is required pursuant to section 64463.4; or  

(3) Operation under a variance or exemption. 
 

(b) Each water system shall give the public notice within one year after it learns of the 
violation or begins operating under a variance or exemption.   

(1) The water system shall repeat the public notice annually for as long as the 
violation, variance, exemption, or other occurrence continues.  

(2) Posted public notices shall remain in place for as long as the violation, 
variance, exemption, or other occurrence continues, but in no case less than seven days. 

(3) Instead of individual Tier 3 public notices, a water system may use an annual 
report detailing all violations and occurrences for the previous twelve months, as long as 
the water system meets the frequency requirements specified in this subsection.   

 
(c) Each water system shall deliver the notice in a manner designed to reach persons 

served within the required time period, as follows:     
(1) Unless otherwise directed by the State Board in writing based on its 

assessment of the violation or occurrence and the potential for adverse effects on public 
health and welfare, community water systems shall give public notice by 

(A) Mail or direct delivery to each customer receiving a bill including those 
that provide their drinking water to others (e.g., schools or school systems, apartment 
building owners, or large private employers), and other service connections to which 
water is delivered by the water system; and  

(B) Use of one or more of the following methods to reach persons not likely to 
be reached by a mailing or direct delivery (renters, university students, nursing home 
patients, prison inmates, etc.): 

1. Publication in a local newspaper; 
2. Posting in conspicuous public places served by the water system, or on 

the Internet; or 
3. Delivery to community organizations. 

(2) Unless otherwise directed by the State Board in writing based on its 
assessment of the violation or occurrence and the potential for adverse effects on public 
health and welfare, noncommunity water systems shall give the public notice by: 

(A) Posting in conspicuous locations throughout the area served by the water 
system; and 
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(B) Using one or more of the following methods to reach persons not likely to 
be reached by a posting: 

1. Publication in a local newspaper or newsletter distributed to customers; 
2. E-mail message to employees or students;  
3. Posting on the Internet or intranet; or 
4. Direct delivery to each customer. 

 
(d) Community and nontransient-noncommunity water systems may use the 

Consumer Confidence Report pursuant to sections 64480 through 64483, to meet the 
initial and repeat Tier 3 public notice requirements in subsection 64463.7(b), as long as 
the Report meets the following: 

(1) Is given no later than one year after the water system learns of the violation or 
occurrence; 

(2) Includes the content specified in section 64465; and 
(3) Is distributed pursuant to paragraph (b)(1) and (2) or subsection (c). 

 
§64465. Public Notice Content and Format. 

(a) Each public notice given pursuant to this article, except Tier 3 public notices for 
variances and exemptions pursuant to subsection (b), shall contain the following: 

(1) A description of the violation or occurrence, including the contaminant(s) of 
concern, and (as applicable) the contaminant level(s); 

(2) The date(s) of the violation or occurrence; 
(3) Any potential adverse health effects from the violation or occurrence, 

including the appropriate standard health effects language from appendices 64465-A 
through G; 

(4) The population at risk, including subpopulations particularly vulnerable if 
exposed to the contaminant in drinking water; 

(5) Whether alternative water supplies should be used; 
(6) What actions consumers should take, including when they should seek 

medical help, if known; 
(7) What the water system is doing to correct the violation or occurrence; 
(8) When the water system expects to return to compliance or resolve the 

occurrence; 
(9) The name, business address, and phone number of the water system owner, 

operator, or designee of the water system as a source of additional information 
concerning the public notice;  

(10) A statement to encourage the public notice recipient to distribute the public 
notice to other persons served, using the following standard language:  “Please share this 
information with all the other people who drink this water, especially those who may not 
have received this public notice directly (for example, people in apartments, nursing 
homes, schools, and businesses).  You can do this by posting this public notice in a public 
place or distributing copies by hand or mail.”; and 
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(11) For a water system with a monitoring and testing procedure violation, this 
language shall be included:  “We are required to monitor your drinking water for specific 
contaminants on a regular basis.  Results of regular monitoring are an indicator of 
whether or not your drinking water meets health standards.  During [compliance period 
dates], we [‘did not monitor or test’ or ‘did not complete all monitoring or testing’] for 
[contaminant(s)], and therefore, cannot be sure of the quality of your drinking water 
during that time.” 

 
(b) A Tier 3 public notice for a water system operating under a variance or exemption 

shall include the elements in this subsection.  If a water system has violated its variance 
or exemption conditions, the public notice shall also include the elements in subsection 
(a). 

(1) An explanation of the reasons for the variance or exemption; 
(2) The date on which the variance or exemption was issued; 
(3) A brief status report on the steps the water system is taking to install 

treatment, find alternative sources of water, or otherwise comply with the terms and 
schedules of the variance or exemption; and 

(4) A notice of any opportunity for public input in the review of the variance or 
exemption. 

 
(c) A public water system providing notice pursuant to this article shall comply with 

the following multilingual-related requirements: 
(1) For a Tier 1 public notice: 

(A) The notice shall be provided in English, Spanish, and the language spoken 
by any non-English-speaking group exceeding 10 percent of the persons served by the 
public water system, and the notice shall include a telephone number or address where 
such individuals may contact the public water system for assistance; and 

(B) If any non-English-speaking group exceeds 1,000 persons served by the 
public water system, but does not exceed 10 percent served, the notice shall include 
information in the appropriate language(s) regarding the importance of the notice, and the 
telephone number or address where such individuals may contact the public water system 
to obtain a translated copy of the notice from the public water system or assistance in the 
appropriate language; 

(2) For a Tier 2 or Tier 3 public notice: 
(A) The notice shall contain information in Spanish regarding the importance 

of the notice, or contain a telephone number or address where Spanish-speaking residents 
may contact the public water system to obtain a translated copy of the notice or assistance 
in Spanish; and 

(B) When a non-English speaking group other than Spanish-speaking exceeds 
1,000 residents or 10 percent of the residents served by the public water system, the 
notice shall include: 

1. Information in the appropriate language(s) regarding the importance of 
the notice; or 
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2. A telephone number or address where such residents may contact the 
public water system to obtain a translated copy of the notice or assistance in the 
appropriate language; and 

(3) For a public water system subject to the Dymally-Alatorre Bilingual Services 
Act, Chapter 17.5, Division 7, of the Government Code (commencing with section 7290), 
meeting the requirements of this Article may not ensure compliance with the Dymally-
Alatorre Bilingual Services Act. 

 
(d) Each public notice given pursuant to this article shall: 

(1) Be displayed such that it catches people’s attention when printed or posted and 
be formatted in such a way that the message in the public notice can be understood at the 
eighth-grade level; 

(2) Not contain technical language beyond an eighth-grade level or print smaller 
than 12 point; and 

(3) Not contain language that minimizes or contradicts the information being 
given in the public notice. 
 

Appendix 64465-A. Health Effects Language  
Microbiological Contaminants. 

 
Contaminant Health Effects Language 

Total Coliform Coliforms are bacteria that are naturally present in the environment 
and are used as an indicator that other, potentially-harmful, bacteria 
may be present. Coliforms were found in more samples than 
allowed and this was a warning of potential problems. 

Fecal coliform/E. coli Fecal coliforms and E. coli are bacteria whose presence indicates 
that the water may be contaminated with human or animal wastes. 
Microbes in these wastes can cause short-term effects, such as 
diarrhea, cramps, nausea, headaches, or other symptoms. They may 
pose a special health risk for infants, young children, some of the 
elderly, and people with severely compromised immune systems. 

Turbidity Turbidity has no health effects. However, high levels of turbidity 
can interfere with disinfection and provide a medium for microbial 
growth. Turbidity may indicate the presence of disease-causing 
organisms. These organisms include bacteria, viruses, and parasites 
that can cause symptoms such as nausea, cramps, diarrhea, and 
associated headaches. 
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Appendix 64465-B.  Health Effects Language 

Surface Water Treatment  
 

Contaminant Health Effects Language 
Giardia lamblia 
Viruses 
Heterotrophic plate   
count bacteria 
Legionella 
Cryptosporidium 

Inadequately treated water may contain disease-causing organisms.  
These organisms include bacteria, viruses, and parasites that can cause 
symptoms such as nausea, cramps, diarrhea, and associated headaches. 

 
 

Appendix 64465-C.  Health Effects Language 
Radioactive Contaminants. 

 
Contaminant Health Effects Language 

Gross Beta particle activity Certain minerals are radioactive and may emit forms of radiation 
known as photons and beta radiation. Some people who drink 
water containing beta and photon emitters in excess of the MCL 
over many years may have an increased risk of getting cancer. 

Strontium-90 Some people who drink water containing strontium-90 in excess 
of the MCL over many years may have an increased risk of 
getting cancer. 

Tritium Some people who drink water containing tritium in excess of the 
MCL over many years may have an increased risk of getting 
cancer. 

Gross Alpha particle activity Certain minerals are radioactive and may emit a form of radiation 
known as alpha radiation. Some people who drink water 
containing alpha emitters in excess of the MCL over many years 
may have an increased risk of getting cancer. 

Combined Radium 226/228 Some people who drink water containing radium 226 or 228 in 
excess of the MCL over many years may have an increased risk 
of getting cancer. 

Total Radium 
(for nontransient 
noncommunity water 
systems) 

Some people who drink water containing radium 223, 224, or 226 
in excess of the MCL over many years may have an increased risk 
of getting cancer. 

Uranium Some people who drink water containing uranium in excess of the 
MCL over many years may have kidney problems or an increased 
risk of getting cancer. 

 
  



NOTE:  This publication is meant to be an aid to the staff of the State Board’s Division of Drinking Water 
and cannot be relied upon by the regulated community as the State of California’s representation of the 
law.  The published codes are the only official representation of the law.  Refer to the published codes—in 
this case, 17 CCR and 22 CCR—whenever specific citations are required.  Statutes related to the State 
Board’s drinking water-related activities are in the Health & Safety Code, the Water Code, and other 
codes. 
 

 
Last updated April 16, 2019—from Titles 17 and 22 California Code of Regulations 
California Regulations Related to Drinking Water 

145 

Appendix 64465-D.  Health Effects Language 
Inorganic Contaminants. 

 
Contaminant Health Effects Language 

Aluminum Some people who drink water containing aluminum in excess of the MCL over 
many years may experience short-term gastrointestinal tract effects. 

Antimony Some people who drink water containing antimony in excess of the MCL over 
many years may experience increases in blood cholesterol and decreases in 
blood sugar. 

Arsenic Some people who drink water containing arsenic in excess of the MCL over 
many years may experience skin damage or circulatory system problems, and 
may have an increased risk of getting cancer. 

Asbestos Some people who drink water containing asbestos in excess of the MCL over 
many years may have an increased risk of developing benign intestinal polyps. 

Barium Some people who drink water containing barium in excess of the MCL over 
many years may experience an increase in blood pressure. 

Beryllium Some people who drink water containing beryllium in excess of the MCL over 
many years may develop intestinal lesions. 

Cadmium Some people who drink water containing cadmium in excess of the MCL over 
many years may experience kidney damage. 

Chromium Some people who use water containing chromium in excess of the MCL over 
many years may experience allergic dermatitis. 

Copper Copper is an essential nutrient, but some people who drink water containing 
copper in excess of the action level over a relatively short amount of time may 
experience gastrointestinal distress. Some people who drink water containing 
copper in excess of the action level over many years may suffer liver or kidney 
damage. People with Wilson’s Disease should consult their personal doctor. 

Cyanide Some people who drink water containing cyanide in excess of the MCL over 
many years may experience nerve damage or thyroid problems. 

Fluoride For the Consumer Confidence Report:  Some people who drink water 
containing fluoride in excess of the federal MCL of 4 mg/L over many years 
may get bone disease, including pain and tenderness of the bones. Children 
who drink water containing fluoride in excess of the state MCL of 2 mg/L may 
get mottled teeth. 
For a Public Notice:   This is an alert about your drinking water and a 
cosmetic dental problem that might affect children under nine years of age.  At 
low levels, fluoride can help prevent cavities, but children drinking water 
containing more than 2 milligrams per liter (mg/L) of fluoride may develop 
cosmetic discoloration of their permanent teeth (dental fluorosis).  The 
drinking water provided by your community water system [name] has a 
fluoride concentration of [insert value] mg/L. 
Dental fluorosis may result in a brown staining and/or pitting of the permanent 
teeth.  This problem occurs only in developing teeth, before they erupt from 
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the gums.  Children under nine should be provided with alternative sources of 
drinking water or water that has been treated to remove the fluoride to avoid 
the possibility of staining and pitting of their permanent teeth.  You may also 
want to contact your dentist about proper use by young children of fluoride-
containing products.  Older children and adults may safely drink the water. 
Drinking water containing more than 4 mg/L of fluoride can increase your risk 
of developing bone disease. 
For more information, please call [water system contact name] of [water 
system name] at [phone number].  Some home water treatment units are also 
available to remove fluoride from drinking water.  To learn more about 
available home water treatment units, you may call the State Board’s 
Residential Water Treatment Device Registration Unit at (916) 449-5600. 

Lead Infants and children who drink water containing lead in excess of the action 
level may experience delays in their physical or mental development. Children 
may show slight deficits in attention span and learning abilities. Adults who 
drink this water over many years may develop kidney problems or high blood 
pressure. 

Mercury Some people who drink water containing mercury in excess of the MCL over 
many years may experience mental disturbances, or impaired physical 
coordination, speech and hearing. 

Nickel Some people who drink water containing nickel in excess of the MCL over 
many years may experience liver and heart effects. 

Nitrate Infants below the age of six months who drink water containing nitrate in 
excess of the MCL may quickly become seriously ill and, if untreated, may die 
because high nitrate levels can interfere with the capacity of the infant’s blood 
to carry oxygen. Symptoms include shortness of breath and blueness of the 
skin.  High nitrate levels may also affect the oxygen-carrying ability of the 
blood of pregnant women. 

Nitrite Infants below the age of six months who drink water containing nitrite in 
excess of the MCL may become seriously ill and, if untreated, may die. 
Symptoms include shortness of breath and blueness of the skin. 

Perchlorate Perchlorate has been shown to interfere with uptake of iodide by the thyroid 
gland, and to thereby reduce the production of thyroid hormones, leading to 
adverse effects associated with inadequate hormone levels.  Thyroid hormones 
are needed for normal prenatal growth and development of the fetus, as well as 
for normal growth and development in the infant and child.  In adults, thyroid 
hormones are needed for normal metabolism and mental function. 

Selenium Selenium is an essential nutrient. However, some people who drink water 
containing selenium in excess of the MCL over many years may experience 
hair or fingernail losses, numbness in fingers or toes, or circulation system 
problems. 
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Thallium Some people who drink water containing thallium in excess of the MCL over 
many years may experience hair loss, changes in their blood, or kidney, 
intestinal, or liver problems. 

 
Appendix 64465-E.  Health Effects Language 

Volatile Organic Contaminants. 
 

Contaminant Health Effects Language 
Benzene Some people who use water containing benzene in excess of the MCL 

over many years may experience anemia or a decrease in blood 
platelets, and may have an increased risk of getting cancer. 

Carbon Tetrachloride Some people who use water containing carbon tetrachloride in excess 
of the MCL over many years may experience liver problems and may 
have an increased risk of getting cancer. 

1,2-Dichlorobenzene Some people who drink water containing 1,2-dichlorobenzene in excess 
of the MCL over many years may experience liver, kidney, or 
circulatory system problems. 

1,4-Dichlorobenzene Some people who use water containing 1,4-dichlorobenzene in excess 
of the MCL over many years may experience anemia, liver, kidney, or 
spleen damage, or changes in their blood. 

1,1-Dichloroethane Some people who use water containing 1,1-dichloroethane in excess of 
the MCL over many years may experience nervous system or 
respiratory problems. 

1,2-Dichloroethane Some people who use water containing 1,2-dichloroethane in excess of 
the MCL over many years may have an increased risk of getting cancer. 

1,1-Dichloroethylene Some people who use water containing 1,1-dichloroethylene in excess 
of the MCL over many years may experience liver problems. 

cis-1,2-
Dichloroethylene 

Some people who use water containing cis-1,2-dichloroethylene in 
excess of the MCL over many years may experience liver problems. 

trans-1,2-
Dichloroethylene 

Some people who drink water containing trans-1,2-dichloroethylene in 
excess of the MCL over many years may experience liver problems. 

Dichloromethane Some people who drink water containing dichloromethane in excess of 
the MCL over many years may experience liver problems and may 
have an increased risk of getting cancer. 

1,2-Dichloropropane Some people who use water containing 1,2-dichloropropane in excess 
of the MCL over many years may have an increased risk of getting 
cancer. 

1,3-Dichloropropene Some people who use water containing 1,3-dichloropropene in excess 
of the MCL over many years may have an increased risk of getting 
cancer. 

Ethylbenzene Some people who use water containing ethylbenzene in excess of the 
MCL over many years may experience liver or kidney problems. 
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Methyl-tert-butyl ether  Some people who use water containing methyl-tert-butyl ether in 
excess of the MCL over many years may have an increased risk of 
getting cancer. 

Monochlorobenzene Some people who use water containing monochlorobenzene in excess 
of the MCL over many years may experience liver or kidney problems. 

Styrene Some people who drink water containing styrene in excess of the MCL 
over many years may experience liver, kidney, or circulatory system 
problems. 

1,1,2,2-
Tetrachloroethane 

Some people who drink water containing 1,1,2,2-tetrachloroethane in 
excess of the MCL over many years may experience liver or nervous 
system problems. 

Tetrachloroethylene Some people who use water containing tetrachloroethylene in excess of 
the MCL over many years may experience liver problems, and may 
have an increased risk of getting cancer. 

1,2,4-
Trichlorobenzene 

Some people who use water containing 1,2,4-trichlorobenzene in 
excess of the MCL over many years may experience adrenal gland 
changes. 

1,1,1,-Trichloroethane Some people who use water containing 1,1,1-trichloroethane in excess 
of the MCL over many years may experience liver, nervous system, or 
circulatory system problems. 

1,1,2-Trichloroethane Some people who use water containing 1,1,2- trichloroethane in excess 
of the MCL over many years may experience liver, kidney, or immune 
system problems. 

Trichloroethylene 
(TCE) 

Some people who use water containing trichloroethylene in excess of 
the MCL over many years may experience liver problems and may 
have an increased risk of getting cancer. 

Toluene Some people who use water containing toluene in excess of the MCL 
over many years may experience nervous system, kidney, or liver 
problems. 

Trichlorofluoro-
methane 

Some people who use water containing trichlorofluoromethane in 
excess of the MCL over many years may experience liver problems. 

1,1,2-Trichloro-1,2,2-
trifluoroethane 

Some people who use water containing 1,1,2-trichloro-1,2,2-
trichfluoroethane in excess of the MCL over many years may 
experience liver problems. 

Vinyl Chloride Some people who use water containing vinyl chloride in excess of the 
MCL over many years may have an increased risk of getting cancer. 

Xylenes Some people who use water containing xylenes in excess of the MCL 
over many years may experience nervous system damage. 
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Appendix 64465-F.  Health Effects Language  

Synthetic Organic Contaminants. 
 

Contaminant Health Effects Language 
2,4-D Some people who use water containing the weed killer 2,4-D in excess of 

the MCL over many years may experience kidney, liver, or adrenal gland 
problems. 

2,4,5-TP (Silvex) Some people who drink water containing Silvex in excess of the MCL 
over many years may experience liver problems. 

Alachlor Some people who use water containing alachlor in excess of the MCL 
over many years may experience eye, liver, kidney, or spleen problems, or 
experience anemia, and may have an increased risk of getting cancer. 

Atrazine Some people who use water containing atrazine in excess of the MCL 
over many years may experience cardiovascular system problems or 
reproductive difficulties. 

Bentazon Some people who drink water containing bentazon in excess of the MCL 
over many years may experience prostate and gastrointestinal effects. 

Benzo(a)pyrene 
[PAH] 

Some people who use water containing benzo(a)pyrene in excess of the 
MCL over many years may experience reproductive difficulties and may 
have an increased risk of getting cancer. 

Carbofuran Some people who use water containing carbofuran in excess of the MCL 
over many years may experience problems with their blood, or nervous or 
reproductive system problems. 

Chlordane Some people who use water containing chlordane in excess of the MCL 
over many years may experience liver or nervous system problems, and 
may have an increased risk of getting cancer. 

Dalapon Some people who drink water containing dalapon in excess of the MCL 
over many years may experience minor kidney changes. 

Dibromochloro-
propane (DBCP) 

Some people who use water containing DBCP in excess of the MCL over 
many years may experience reproductive difficulties and may have an 
increased risk of getting cancer. 

Di (2-ethylhexyl) 
adipate 

Some people who drink water containing di(2-ethylhexyl) adipate in 
excess of the MCL over many years may experience weight loss, liver 
enlargement, or possible reproductive  difficulties. 

Di (2-ethylhexyl) 
phthalate 

Some people who use water containing di(2-ethylhexyl) phthalate well in 
excess of the MCL over many years may experience liver problems or 
reproductive difficulties, and may have an increased risk of getting cancer. 

Dinoseb Some people who drink water containing dinoseb in excess of the MCL 
over many years may experience reproductive difficulties. 

Dioxin (2,3,7,8-
TCDD) 

Some people who use water containing dioxin in excess of the MCL over 
many years may experience reproductive difficulties and may have an 
increased risk of getting cancer. 
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Diquat Some people who drink water containing diquat in excess of the MCL 
over many years may get cataracts. 

Endothall Some people who drink water containing endothall in excess of the MCL 
over many years may experience stomach or intestinal problems. 

Endrin Some people who drink water containing endrin in excess of the MCL 
over many years may experience liver problems. 

Ethylene dibromide 
(EDB) 

Some people who use water containing ethylene dibromide in excess of 
the MCL over many years may experience liver, stomach, reproductive 
system, or kidney problems, and may have an increased risk of getting 
cancer. 

Glyphosate Some people who drink water containing glyphosate in excess of the MCL 
over many years may experience kidney problems or reproductive 
difficulties. 

Heptachlor Some people who use water containing heptachlor in excess of the MCL 
over many years may experience liver damage and may have an increased 
risk of getting cancer. 

Heptachlor epoxide Some people who use water containing heptachlor epoxide in excess of 
the MCL over many years may experience liver damage, and may have an 
increased risk of getting cancer. 

Hexachlorobenzene Some people who drink water containing hexachlorobenzene in excess of 
the MCL over many years may experience liver or kidney problems, or 
adverse reproductive effects, and may have an increased risk of getting 
cancer. 

Hexachlorocyclo-
pentadiene 

Some people who use water containing   hexachlorocyclopentadiene in 
excess of the MCL over many years may experience kidney or stomach 
problems. 

Lindane Some people who drink water containing lindane in excess of the MCL 
over many years may experience kidney or liver problems. 

Methoxychlor Some people who drink water containing methoxychlor in excess of the 
MCL over many years may experience reproductive difficulties. 

Molinate (Ordram) Some people who use water containing molinate in excess of the MCL 
over many years may experience reproductive effects. 

Oxamyl [Vydate] Some people who drink water containing oxamyl in excess of the MCL 
over many years may experience slight nervous system effects. 

PCBs 
[Polychlorinated 
biphenyls] 

Some people who drink water containing PCBs in excess of the MCL over 
many years may experience changes in their skin, thymus gland problems, 
immune deficiencies, or reproductive or nervous system difficulties, and 
may have an increased risk of getting cancer. 

Pentachlorophenol Some people who use water containing pentachlorophenol in excess of the 
MCL over many years may experience liver or kidney problems, and may 
have an increased risk of getting cancer. 

Picloram Some people who drink water containing picloram in excess of the MCL 
over many years may experience liver problems. 
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Simazine Some people who use water containing simazine in excess of the MCL 
over many years may experience blood problems. 

Thiobencarb Some people who use water containing thiobencarb in excess of the MCL 
over many years may experience body weight and blood effects. 

Toxaphene Some people who use water containing toxaphene in excess of the MCL 
over many years may experience kidney, liver, or thyroid problems, and 
may have an increased risk of getting cancer. 

1,2,3-
Trichloropropane 

Some people who drink water containing 1,2,3-trichloropropane in excess 
of the MCL over many years may have an increased risk of getting cancer. 

 
Appendix 64465-G. Health Effects Language  

Disinfection Byproducts, Byproduct Precursors, and Disinfectant Residuals 
 

Contaminant Health Effects Language 
TTHMs [Total 
Trihalomethanes] 

Some people who drink water containing trihalomethanes in excess of 
the MCL over many years may experience liver, kidney, or central 
nervous system problems, and may have an increased risk of getting 
cancer. 

Haloacetic Acids Some people who drink water containing halocetic acids in excess of 
the MCL over many years may have an increased risk of getting 
cancer. 

Bromate Some people who drink water containing bromate in excess of the 
MCL over many years may have an increased risk of getting cancer. 

Chloramines Some people who use water containing chloramines well in excess of 
the MRDL could experience irritating effects to their eyes and nose.  
Some people who drink water containing chloramines well in excess 
of the MRDL could experience stomach discomfort or anemia. 

Chlorine Some people who use water containing chlorine well in excess of the 
MRDL could experience irritating effects to their eyes and nose.  
Some people who drink water containing chlorine well in excess of the 
MRDL could experience stomach discomfort. 

Chlorite Some infants and young children who drink water containing chlorite 
in excess of the MCL could experience nervous system effects.  
Similar effects may occur in fetuses of pregnant women who drink 
water containing chlorite in excess of the MCL.  Some people may 
experience anemia. 

Chlorine dioxide (2 
consecutive daily 
samples at the entry 
point to the distribution 
system that are greater 
than the MRDL) 

Some infants and young children who drink water containing chlorine 
dioxide in excess of the MRDL could experience nervous system 
effects.  Similar effects may occur in fetuses of pregnant women who 
drink water containing chlorine dioxide in excess of the MRDL.  
Some people may experience anemia. 
Add for public notification only:  The chlorine dioxide violations 
reported today are the result of exceedances at the treatment facility 



NOTE:  This publication is meant to be an aid to the staff of the State Board’s Division of Drinking Water 
and cannot be relied upon by the regulated community as the State of California’s representation of the 
law.  The published codes are the only official representation of the law.  Refer to the published codes—in 
this case, 17 CCR and 22 CCR—whenever specific citations are required.  Statutes related to the State 
Board’s drinking water-related activities are in the Health & Safety Code, the Water Code, and other 
codes. 
 

 
Last updated April 16, 2019—from Titles 17 and 22 California Code of Regulations 
California Regulations Related to Drinking Water 

152 

only, not within the distribution system that delivers water to 
consumers.  Continued compliance with chlorine dioxide levels within 
the distribution system minimizes the potential risk of these violations 
to consumers. 

Chlorine dioxide (one 
or more distribution 
system samples are 
above the MRDL) 
 

Some infants and young children who drink water containing chlorine 
dioxide in excess of the MRDL could experience nervous system 
effects.  Similar effects may occur in fetuses of pregnant women who 
drink water containing chlorine dioxide in excess of the MRDL.  
Some people may experience anemia. 
Add for public notification only:  The chlorine dioxide violations 
reported today include exceedances of the State standard within the 
distribution system that delivers water to consumers.  These violations 
may harm human health based on short-term exposures.  Certain 
groups, including fetuses, infants, and young children, may be 
especially susceptible to nervous system effects from excessive 
chlorine dioxide exposure. 

Control of DBP 
precursors (TOC) 

Total organic carbon (TOC) has no health effects.  However, total 
organic carbon provides a medium for the formation of disinfection 
byproducts.  These byproducts include trihalomethanes (THMs) and 
haloacetic acids (HAAs).  Drinking water containing these byproducts 
in excess of the MCL may lead to adverse health effects, liver or 
kidney problems, or nervous system effects, and may lead to an 
increased risk of getting cancer. 

 
Appendix 64465-H. Health Effects Language  

Other Treatment Techniques 
 

Contaminant Health Effects Language 
Acrylamide Some people who drink water containing high levels of acrylamide 

over a long period of time may experience nervous system or blood 
problems, and may have an increased risk of getting cancer. 

Epichlorohydrin Some people who drink water containing high levels of 
epichlorohydrin over a long period of time may experience stomach 
problems, and may have an increased risk of getting cancer. 

 
§64466. Special Notice for Unregulated Contaminant Monitoring Results. 
Water systems required to monitor pursuant to section 64450 (Unregulated Chemicals – 
Monitoring) and/or Federal Register 64(180), p 50556-50620, September 17, 1999, shall 
notify persons served by the water system of the availability of the results, as follows: 

(a) No later than 12 months after the results are known; 
 
(b) Pursuant to sections 64463.7(c) and (d)(1) and (3); and 
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(c) Include a contact and telephone number where information on the results may be 
obtained.   
 
Article 19. Records, Reporting and Recordkeeping 
§64469. Reporting Requirements. 

(a) Analytical results of all sample analyses completed in a calendar month shall be 
reported to the State Board no later than the tenth day of the following month.   

 
(b) Analytical results of all sample analyses completed by water wholesalers in a 

calendar month shall be reported to retail customers and the State Board no later than the 
tenth day of the following month.  

 
(c) Analytical results shall be reported to the State Board electronically using the 

Electronic Deliverable Format as defined in The Electronic Deliverable Format [EDF] 
Version 1.2i Guidelines & Restrictions dated April 2001 and Data Dictionary dated April 
2001. 

 
(d) Within 10 days of giving initial or repeat public notice pursuant to Article 18 of 

this Chapter, except for notice given under section 64463.7(d), each water system shall 
submit a certification to the State Board that it has done so, along with a representative 
copy of each type of public notice given. 
 
§64470. Recordkeeping. 

(a) A water supplier shall maintain records on all water quality and system water 
outage complaints received, both verbal and written, and corrective action taken.  These 
records shall be retained for a period of five years for State Board review. 

 
(b) A water supplier shall retain, on or at a convenient location near the water utility 

premises, records as indicated below: 
(1) Records of microbiological analyses and turbidity analyses from at least the 

most recent five years and chemical analyses from at least the most recent 10 years.  
Actual laboratory reports may be kept, or data may be transferred to tabular summaries, 
provided the following information is included: 

(A) The date, place, and time of sampling; and identification of the person 
who collected the sample; 

(B) Identification of the sample as a routine sample, check sample, raw or 
finished water or other special sample; 

(C) Date of report; 
(D) Name of the laboratory and either the person responsible for performing 

the analysis or the laboratory director; 
(E) The analytical technique or method used; and 
(F) The results of the analysis. 
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(2) Records and resultant corrective actions shall be kept not less than three years 
following the final action taken to correct a particular violation; 

(3) Copies of any written reports, summaries, or communications relating to 
sanitary surveys of the system conducted by the water supplier, a private consultant or 
any local, state or federal agency, for not less than 10 years following completion of the 
sanitary survey involved; 

(4) Variances or exemptions granted to the system, for not less than five years 
following the expiration of such variance or exemption; 

(5) Copies of any Tier 1, Tier 2, and Tier 3 public notices, for not less than three 
years; and 

(6)  Copies of monitoring plans developed pursuant to sections 64416, 64422, and 
64534.8 for the same period of time as the records of analyses taken under the plan are 
required to be kept pursuant to paragraph (1). 

 
Article 20. Consumer Confidence Report 
§64480. Applicability and Distribution. 

(a) Except as provided in subsection (b), each community and nontransient-
noncommunity (NTNC) water system shall prepare and deliver the first Consumer 
Confidence Report by July 1, 2001, and subsequent reports by July 1 annually thereafter. 
The first Consumer Confidence Report shall contain data collected during, or prior to, 
calendar year 2000, as prescribed by section 64481(d)(1). Each Consumer Confidence 
Report thereafter shall contain data collected during, or prior to, the previous calendar 
year.    

 
(b) A new community or NTNC water system shall deliver its first Consumer 

Confidence Report by July 1 of the year after its first full calendar year in operation and 
subsequent reports by July 1 annually thereafter.    

 
(c) A community or NTNC water system that sells water to another community or 

NTNC water system shall deliver the applicable information required in section 64481 to 
the purchasing system by no later than April 1 of each year or on a date mutually agreed 
upon by the seller and the purchaser, and specifically included in a contract between the 
parties.   
 
§64481. Content of the Consumer Confidence Report. 

(a) A Consumer Confidence Report shall contain information on the source of the 
water delivered, including: 

(1) The type of water delivered by the water system (e.g., surface water, ground 
water) and the commonly used name (if any) and location of the body (or bodies) of 
water; and 

(2) If a source water assessment has been completed, notification that the 
assessment is available, how to obtain it, the date it was completed or last updated, and a 
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brief summary of the system's vulnerability to potential sources of contamination, using 
language provided by the State Board if the State Board conducted the assessment. 

 
(b) For any of the following terms used in the Consumer Confidence Report, the 

water system shall provide the specified language below: 
(1) Regulatory Action Level: “The concentration of a contaminant which, if 

exceeded, triggers treatment or other requirements that a water system must follow.” 
(2) Maximum Contaminant Level or MCL: “The highest level of a contaminant 

that is allowed in drinking water.  Primary MCLs are set as close to the PHGs (or 
MCLGs) as is economically and technologically feasible.  Secondary MCLs are set to 
protect the odor, taste, and appearance of drinking water.” 

(3) Maximum Contaminant Level Goal or MCLG: “The level of a contaminant in 
drinking water below which there is no known or expected risk to health.  MCLGs are set 
by the U.S. Environmental Protection Agency.” 

(4) Public Health Goal or PHG: “The level of a contaminant in drinking water 
below which there is no known or expected risk to health.  PHGs are set by the California 
Environmental Protection Agency.”  

(5) Primary Drinking Water Standard or PDWS: “MCLs, MRDLs, and treatment 
techniques for contaminants that affect health, along with their monitoring and reporting 
requirements.”  

(6) Treatment technique: “A required process intended to reduce the level of a 
contaminant in drinking water.”  

(7) Variances and exemptions: “State Board permission to exceed an MCL or not 
comply with a treatment technique under certain conditions.”  

(8) Maximum residual disinfectant level or MRDL: “The highest level of a 
disinfectant allowed in drinking water.  There is convincing evidence that addition of a 
disinfectant is necessary for control of microbial contaminants.” 

(9) Maximum residual disinfectant level goal or MRDLG: “The level of a 
drinking water disinfectant below which there is no known or expected risk to health.  
MRDLGs do not reflect the benefits of the use of disinfectants to control microbial 
contaminants.” 

 
(c) If any of the following are detected, information for each pursuant to subsection 

(d) shall be included in the Consumer Confidence Report: 
(1) Contaminants subject to an MCL, regulatory action level, MRDL, or treatment 

technique (regulated contaminants), as specified in sections 64426.1, 64431, 64442, 
64443, 64444, 64448, 64449, 64533, 64533.5, 64536, 64536.2, 64653 and 64678; 

(2) Contaminants specified in 40 Code of Federal Regulations part 141.40 (7-1-
2007 edition) for which monitoring is required (unregulated contaminants); 

(3) Microbial contaminants detected as provided under subsection (e); and 
(4) Sodium and hardness. 
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(d) For contaminants identified in subsection (c), the water system shall include in the 
Consumer Confidence Report one table or several adjacent tables that have been 
developed pursuant to this subsection.  Any additional monitoring results that a water 
system chooses to include in its Consumer Confidence Report shall be displayed 
separately. 

(1) The data in the table(s) shall be derived from data collected to comply with 
U.S. Environmental Protection Agency (USEPA) and State Board monitoring and 
analytical requirements during calendar year 2000 for the first Consumer Confidence 
Report and subsequent calendar years thereafter.  Where a system is allowed to monitor 
for regulated contaminants less often than once a year, the table(s) shall include the date 
and results of the most recent sampling and the Consumer Confidence Report shall 
include a brief statement indicating that the data presented in the table(s) are from the 
most recent testing done in accordance with the regulations.  No data older than 9 years 
need be included. 

(2) For detected regulated contaminants referenced in subsection (c)(1), the 
table(s) shall include: 

(A) The MCL expressed as a number equal to or greater than 1.0; 
(B) For a primary MCL, the public health goal (PHG) in the same units as the 

MCL; or if no PHG has been set for the contaminant, the table shall include the USEPA 
maximum contaminant level goal in the same units as the MCL; 

(C) For a detected contaminant that does not have an MCL, the table(s) shall 
indicate whether there is a treatment technique or specify the regulatory action level or 
MRDL (and MRDLG) applicable to that contaminant, and the Consumer Confidence 
Report shall include the appropriate language specified in subsection (b); 

(D) For detected contaminants subject to an MCL, except turbidity and total 
coliforms, the sample result(s) collected at compliance monitoring sampling points shall 
be reported in the same units as the MCL as follows: 

1. When compliance is determined by the results of a single sample, an 
initial sample averaged with one or two confirmation sample(s), or an average of four 
quarterly or six monthly samples, results shall be reported as follows: 

A. For a single sampling point, or multiple sampling points for which 
data is being individually listed on the Consumer Confidence Report:  the sample result 
and, if more than one sample was collected, the average and range of the sample results; 

B. For multiple sampling points, each of which has been sampled only 
once and for which data is being summarized together on the Consumer Confidence 
Report: the average and range of the sample results.  If the waters from the sampling 
points are entering the distribution system at the same point, a flow-weighted average 
may be reported; and 

C. For multiple sampling points, one or more of which has been 
sampled more than once and for which data is being summarized together on the 
Consumer Confidence Report: the average of the individual sampling point averages and 
range of all the sample results.  If the waters from the sampling points are entering the 
distribution system at the same point, a flow-weighted average may be reported. 
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2. When compliance with the MCL is determined by calculating a running 
annual average of all samples taken at a monitoring location: 

A. The highest running annual average of the monitoring location and 
the range of sample results or, if monitoring locations are summarized together for the 
Consumer Confidence Report, the highest running annual average of any of the 
monitoring locations and the range of sample results from all the monitoring locations; 
and 

B. For TTHM and HAA5 monitored pursuant to section 64534.2(d):  
the highest locational running annual average (LRAA) for TTHM and HAA5 and the 
range of individual sample results for all monitoring locations.  If more than one location 
exceeds the TTHM or HAA5 MCL, include the LRAA for all locations that exceed the 
MCL. 

3. When compliance with the MCL is determined on a system-wide basis 
by calculating a running annual average of all monitoring location averages: the highest 
running annual average and the range of sample results from all the sampling points.   

4. When compliance with the MCL is determined on the basis of 
monitoring after treatment installed to remove a contaminant: the average level detected 
in the water entering the distribution system and the range of sample results; and 

5. If an MCL compliance determination was made in the year for which 
sample results are being reported and that determination was based on an average of 
results from both the previous and reporting years, then the compliance determination 
average shall be reported, but the range shall be based only on results from the year for 
which data is being reported. 

(E) For turbidity: 
1. When it is reported pursuant to the requirements of section 64652.5 

(filtration avoidance): the highest value; and 
2. When it is reported pursuant to section 64653 (filtration): the highest 

single measurement based on compliance reporting and the lowest monthly percentage of 
samples meeting the turbidity limits specified in section 64653 for the filtration 
technology being used; 

(F) For lead and copper:  the 90th percentile value of the most recent round of 
sampling, the number of sites sampled, and the number of sampling sites exceeding the 
action level; 

(G) For total coliform: 
1. The highest monthly number of positive samples for systems collecting 

fewer than 40 samples per month; or 
2. The highest monthly percentage of positive samples for systems 

collecting at least 40 samples per month. 
(H) For fecal coliform or E. coli: the total number of positive samples during 

the year; and 
(I) The likely source(s) of any detected contaminants having an MCL, MRDL, 

regulatory action level, or treatment technique.  If the water system lacks specific 
information on the likely source, the table(s) shall include one or more of the typical 
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sources for that contaminant listed in appendix 64481-A or 64481-B that are most 
applicable to the system. 

(3) The table(s) shall clearly identify any data indicating violations of MCLs, 
regulatory action levels, MRDLs, or treatment techniques and the Consumer Confidence 
Report shall give information on each violation including the length of the violation, 
potential adverse health effects (PDWS only), and actions taken by the system to address 
the violation.  To describe the potential health effects, the system shall use the relevant 
language pursuant to appendices 64465-A through H; and 

(4) For detected unregulated contaminants for which monitoring is required 
(except Cryptosporidium), the table(s) shall contain the average and range at which the 
contaminant was detected. 

 
(e) If the system has performed any monitoring for Cryptosporidium that indicates 

that Cryptosporidium may be present in the source water or the finished water, the 
Consumer Confidence Report shall include a summary of the monitoring results and an 
explanation of their significance. 

 
(f) If the system has performed any monitoring for radon that indicates that radon is 

present in the finished water, the Consumer Confidence Report shall include the 
monitoring results and an explanation of their significance. 

 
(g) For the year covered by the report, the Consumer Confidence Report shall note 

any violations of paragraphs (1) through (7) and give related information, including any 
potential adverse health effects, and the steps the system has taken to correct the 
violation. 

(1) Monitoring and reporting of compliance data. 
(2) Filtration, disinfection, and recycled provisions prescribed by sections 64652, 

64652.5, 64653, 64653.5(b), or 64654.  For systems that have failed to install adequate 
filtration or disinfection equipment or processes, or have had a failure of such equipment 
or processes that constitutes a violation, the Consumer Confidence Report shall include 
the health effects language pursuant to appendix 64465-B as part of the explanation of 
potential adverse health effects.  

(3) One or more actions prescribed by the lead and copper requirements in 
sections 64673, 64674, 64683 through 64686, and 64688.  To address potential adverse 
health effects, the Consumer Confidence Report shall include the applicable language 
pursuant to appendix 64465-D for lead, copper, or both. 

(4) Treatment technique requirements for Acrylamide and Epichlorohydrin in 
section 64448; to address potential adverse health effects, the Consumer Confidence 
Report shall include the relevant language from appendix 64465-H. 

(5) Recordkeeping of compliance data. 
(6) Special monitoring requirements prescribed by section 64449(b)(2) and (g). 
(7) Terms of a variance, an exemption, or an administrative or judicial order. 
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(h) If a system is operating under the terms of a variance or an exemption issued 
under section 116430 or 116425 of the Health and Safety Code, the Consumer 
Confidence Report shall contain: 

(1) An explanation of the reasons for the variance or exemption; 
(2) The date on which the variance or exemption was issued; 
(3) A brief status report on the steps the system is taking to install treatment, find 

alternative sources of water, or otherwise comply with the terms and schedules of the 
variance or exemption; and 

(4) A notice of any opportunity for public input in the review, or renewal, of the 
variance or exemption. 

 
(i) A Consumer Confidence Report shall contain the language in paragraphs (1) 

through (4). 
(1) “The sources of drinking water (both tap water and bottled water) include 

rivers, lakes, streams, ponds, reservoirs, springs, and wells.  As water travels over the 
surface of the land or through the ground, it dissolves naturally-occurring minerals and, 
in some cases, radioactive material, and can pick up substances resulting from the 
presence of animals or from human activity.” 

(2) “Contaminants that may be present in source water include: 
  Microbial contaminants, such as viruses and bacteria, that may come from sewage 

treatment plants, septic systems, agricultural livestock operations, and wildlife. 
  Inorganic contaminants, such as salts and metals, that can be naturally-occurring or 

result from urban stormwater runoff, industrial or domestic wastewater discharges, oil 
and gas production, mining, or farming. 

  Pesticides and herbicides, that may come from a variety of sources such as 
agriculture, urban stormwater runoff, and residential uses. 

  Organic chemical contaminants, including synthetic and volatile organic chemicals, 
that are by-products of industrial processes and petroleum production, and can also come 
from gas stations, urban stormwater runoff, agricultural application, and septic systems. 

  Radioactive contaminants, that can be naturally-occurring or be the result of oil and 
gas production and mining activities.” 

(3) “In order to ensure that tap water is safe to drink, the U.S. Environmental 
Protection Agency (USEPA) and the State Water Resources Control Board (State Board) 
prescribe regulations that limit the amount of certain contaminants in water provided by 
public water systems.  State Board regulations also establish limits for contaminants in 
bottled water that provide the same protection for public health.” 

(4) “Drinking water, including bottled water, may reasonably be expected to 
contain at least small amounts of some contaminants.  The presence of contaminants does 
not necessarily indicate that water poses a health risk.  More information about 
contaminants and potential health effects can be obtained by calling the USEPA's Safe 
Drinking Water Hotline (1-800-426-4791).” 
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(j)  A Consumer Confidence Report shall prominently display the following 
language: “Some people may be more vulnerable to contaminants in drinking water than 
the general population.  Immuno-compromised persons such as persons with cancer 
undergoing chemotherapy, persons who have undergone organ transplants, people with 
HIV/AIDS or other immune system disorders, some elderly, and infants can be 
particularly at risk from infections.  These people should seek advice about drinking 
water from their health care providers.  USEPA/Centers for Disease Control (CDC) 
guidelines on appropriate means to lessen the risk of infection by Cryptosporidium and 
other microbial contaminants are available from the Safe Drinking Water Hotline (1-800-
426-4791).” 

 
(k)  A Consumer Confidence Report shall include the telephone number of the owner, 

operator, or designee of the water system as a source of additional information 
concerning the report. 

 
(l) A Consumer Confidence Report shall contain information in Spanish regarding the 

importance of the report or contain a telephone number or address where Spanish-
speaking residents may contact the system to obtain a translated copy of the report or 
assistance in Spanish.  For each non-English speaking group other than Spanish-speaking 
that exceeds 1,000 residents or 10% of the residents in a community, the Consumer 
Confidence Report shall contain information in the appropriate language(s) regarding the 
importance of the report or contain a telephone number or address where such residents 
may contact the system to obtain a translated copy of the report or assistance in the 
appropriate language. 

 
(m) A Consumer Confidence Report shall include information (e.g., time and place of 

regularly scheduled board meetings) about opportunities for public participation in 
decisions that may affect the quality of the water. 
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Appendix 64481-A. 

Typical Origins of Contaminants with Primary MCLs, MRDLs 
Regulatory Action Levels, and Treatment Techniques 

  
Contaminant Major origins in drinking water 

Microbiological     
Total coliform bacteria    Naturally present in the environment    
Fecal coliform and E. coli    Human and animal fecal waste    
Turbidity    Soil runoff  
  
Surface water treatment  
Giardia lamblia Naturally present in the environment 
Viruses 
Heterotrophic plate count bacteria 
Legionella 
Cryptosporidium 
  
Radioactive      
Gross Beta particle activity    Decay of natural and man-made deposits    
Strontium-90    Decay of natural and man-made deposits    
Tritium    Decay of natural and man-made deposits    
Gross Alpha particle activity    Erosion of natural deposits    
Combined Radium 226/228    Erosion of natural deposits    
Total Radium (for nontransient 
noncommunity water systems) 

Erosion of natural deposits 

Uranium    Erosion of natural deposits    
  
Inorganic     
Aluminum    Erosion of natural deposits; residue from some 

surface water treatment processes    
Antimony    Discharge from petroleum refineries; fire 

retardants; ceramics; electronics; solder    
Arsenic    Erosion of natural deposits; runoff from 

orchards;  glass and electronics production 
wastes    

Asbestos    Internal corrosion of asbestos cement water 
mains; erosion of natural deposits    

Barium    Discharges of oil drilling wastes and from metal  
refineries; erosion of natural deposits    
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Beryllium    Discharge from metal refineries, coal-burning 
factories, and electrical, aerospace, and defense 
industries    

Cadmium    Internal corrosion of galvanized pipes; erosion 
of  natural deposits; discharge from 
electroplating and industrial chemical factories, 
and metal refineries; runoff from waste batteries 
and paints    

Chromium    Discharge from steel and pulp mills and chrome 
plating; erosion of natural deposits    

Copper    Internal corrosion of household plumbing 
systems; erosion of natural deposits; leaching 
from wood preservatives    

Cyanide    Discharge from steel/metal, plastic and fertilizer  
factories    

Fluoride    Erosion of natural deposits; water additive that 
promotes strong teeth; discharge from fertilizer 
and aluminum factories    

Lead    Internal corrosion of household water plumbing 
systems; discharges from industrial 
manufacturers; erosion of natural deposits    

Mercury    Erosion of natural deposits; discharge from 
refineries and factories; runoff from landfills 
and cropland    

Nickel    Erosion of natural deposits; discharge from 
metal factories    

Nitrate    Runoff and leaching from fertilizer use; 
leaching from septic tanks and sewage; erosion 
of natural deposits    

Nitrite    Runoff and leaching from fertilizer use; 
leaching from septic tanks and sewage; erosion 
of natural deposits    

Perchlorate Perchlorate is an inorganic chemical used in 
solid rocket propellant, fireworks, explosives, 
flares, matches, and a variety of industries.  It 
usually gets into drinking water as a result of 
environmental contamination from historic 
aerospace or other industrial operations that 
used or use, store, or dispose of perchlorate and 
its salts. 

Selenium    Discharge from petroleum, glass, and metal 
refineries; erosion of natural deposits; discharge 
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from mines and chemical manufacturers; runoff 
from livestock lots (feed additive)    

Thallium    Leaching from ore-processing sites; discharge 
from electronics, glass, and drug factories    

 
Synthetic organic       
2,4-D     Runoff from herbicide used on row crops, range land, 

lawns, and aquatic weeds    
2,4,5-TP (Silvex)     Residue of banned herbicide    
Acrylamide     Added to water during sewage/wastewater treatment    
Alachlor     Runoff from herbicide used on row crops    
Atrazine     Runoff from herbicide used on row crops and along 

railroad and highway right-of-ways    
Bentazon     Runoff/leaching from herbicide used on beans, peppers, 

corn, peanuts, rice, and ornamental grasses    
Benzo(a)pyrene [PAH]     Leaching from linings of water storage tanks and 

distribution mains    
Carbofuran     Leaching of soil fumigant used on rice and alfalfa, and 

grape vineyards    
Chlordane     Residue of banned insecticide    
Dalapon     Runoff from herbicide used on right-of-ways, and crops 

and landscape maintenance    
Dibromochloropropane 
(DBCP)    

 Banned nematocide that may still be present in soils due 
to runoff/leaching from former use on soybeans, cotton, 
vineyards, tomatoes, and tree fruit    

Di(2-ethylhexyl) adipate     Discharge from chemical factories    
Di(2-ethylhexyl) phthalate    Discharge from rubber and chemical factories; inert 

ingredient in pesticides    
Dinoseb     Runoff from herbicide used on soybeans, vegetables, 

and fruits    
Dioxin [2,3,7,8-TCDD]  Emissions from waste incineration and other 

combustion; discharge from chemical factories    
Diquat     Runoff from herbicide use for terrestrial and aquatic 

weeds    
Endothall     Runoff from herbicide use for terrestrial and aquatic 

weeds; defoliant    
Endrin     Residue of banned insecticide and rodenticide    
Epichlorohydrin     Discharge from industrial chemical factories; impurity 

of some water treatment chemicals    
Ethylene dibromide (EDB)   Discharge from petroleum refineries; underground gas 

tank leaks; banned nematocide that may still be present 
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in soils due to runoff and leaching from grain and fruit 
crops    

Glyphosate     Runoff from herbicide use    
Heptachlor     Residue of banned insecticide    
Heptachlor epoxide     Breakdown of heptachlor    
Hexachlorobenzene     Discharge from metal refineries and agricultural 

chemical factories; byproduct of chlorination reactions in 
wastewater    

Hexachlorocyclopentadiene   Discharge from chemical factories    
Lindane     Runoff/leaching from insecticide used on cattle, lumber, 

and gardens    
Methoxychlor     Runoff/leaching from insecticide used on fruits, 

vegetables, alfalfa, and livestock    
Molinate [Ordram]     Runoff/leaching from herbicide used on rice    
Oxamyl [Vydate]     Runoff/leaching from insecticide used on field crops, 

fruits and ornamentals, especially apples, potatoes, and 
tomatoes    

Pentachlorophenol     Discharge from wood preserving factories, cotton and 
other insecticidal/herbicidal uses    

Picloram     Herbicide runoff    
Polychlorinated biphenyls 
[PCBs]  

 Runoff from landfills; discharge of waste chemicals    

Simazine     Herbicide runoff    
Thiobencarb     Runoff/leaching from herbicide used on rice    
Toxaphene     Runoff/leaching from insecticide used on cotton and 

cattle    
1,2,3-Trichloropropane  Discharge from industrial and agricultural chemical 

factories; leaching from hazardous waste sites; used as 
cleaning and maintenance solvent, paint and varnish 
remover, and cleaning and degreasing agent; byproduct 
during the production of other compounds and 
pesticides. 

 
Volatile organic   
Benzene     Discharge from plastics, dyes and nylon factories; 

leaching from gas storage tanks and landfills    
Carbon tetrachloride     Discharge from chemical plants and other industrial 

activities    
1,2-Dichlorobenzene     Discharge from industrial chemical factories    
1,4-Dichlorobenzene     Discharge from industrial chemical factories    
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1,1-Dichloroethane     Extraction and degreasing solvent; used in manufacture 
of pharmaceuticals, stone, clay and glass products; 
fumigant    

1,2-Dichloroethane   Discharge from industrial chemical factories  
1,1-Dichloroethylene   Discharge from industrial chemical factories  
cis-1,2-Dichloroethylen    Discharge from industrial chemical factories; major 

biodegradation byproduct of TCE and PCE groundwater 
contamination  

trans-1,2-
Dichloroethylene  

 Discharge from industrial chemical factories; minor 
biodegradation byproduct of TCE and PCE groundwater 
contamination  

Dichloromethane   Discharge from pharmaceutical and chemical factories; 
insecticide  

1,2-Dichloropropane   Discharge from industrial chemical factories; primary 
component of some fumigants  

1,3-Dichloropropene   Runoff/leaching from nematocide used on croplands    
Ethylbenzene     Discharge from petroleum refineries; industrial chemical 

factories  
Methyl-tert-butyl ether 
(MTBE) 

Leaking underground storage tanks; discharge from 
petroleum and chemical factories 

Monochlorobenzene   Discharge from industrial and agricultural chemical 
factories and drycleaning facilities  

Styrene   Discharge from rubber and plastic factories; leaching 
from landfills  

1,1,2,2-Tetrachloroethane    Discharge from industrial and agricultural chemical 
factories; solvent used in production of TCE, pesticides, 
varnish and lacquers  

Tetrachloroethylene 
(PCE)  

 Discharge from factories, dry cleaners, and auto shops 
(metal degreaser)  

1,2,4-Trichlorobenzene   Discharge from textile-finishing factories  
1,1,1-Trichloroethan    Discharge from metal degreasing sites and other 

factories; manufacture of food wrappings  
1,1,2-Trichloroethan    Discharge from industrial chemical factories    
Trichloroethylene (TCE)   Discharge from metal degreasing sites and other 

factories  
Toluene   Discharge from petroleum and chemical factories; 

underground gas tank leaks  
Trichlorofluoromethane   Discharge from industrial factories; degreasing solvent; 

propellant and refrigerant  
1,1,2-Trichloro-1,2,2- 
Trifluoroethane  

 Discharge from metal degreasing sites and other 
factories; drycleaning solvent; refrigerant  
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Vinyl chloride     Leaching from PVC piping; discharge from plastics 
factories; biodegradation byproduct of TCE and PCE 
groundwater contamination    

Xylenes     Discharge from petroleum and chemical factories; fuel 
solvent    

 
 

 

Disinfection Byproducts, Disinfection Byproduct Precursors, and Disinfectant 
Residuals 
Total trihalomethanes 
(TTHM) 

 Byproduct of drinking water disinfection 

Haloacetic acids (five) 
(HAA5) 

 Byproduct of drinking water disinfection 

Bromate  Byproduct of drinking water disinfection 
Chloramines  Drinking water disinfectant added for treatment 
Chlorine  Drinking water disinfectant added for treatment 
Chlorite  Byproduct of drinking water disinfection 
Chlorine dioxide  Drinking water disinfectant added for treatment 
Control of disinfection 
byproduct precursors 
(Total Organic Carbon) 

 Various natural and manmade sources 

 
 

Appendix 64481-B. 
Typical Origins of Contaminants with Secondary MCLs 

  
Contaminant Major origins in drinking water 

Aluminum     Erosion of natural deposits; residual from some surface 
water treatment processes    

Color     Naturally-occurring organic materials    
Copper   Internal corrosion of household plumbing systems; 

erosion of natural deposits; leaching from wood 
preservatives  

Foaming Agents (MBAS)  Municipal and industrial waste discharges    
Iron     Leaching from natural deposits; industrial wastes    
Manganese  Leaching from natural deposits 
Methyl-tert-butyl ether 
(MTBE) 

 Leaking underground storage tanks; discharge from 
petroleum and chemical factories; 

Odor---Threshold  Naturally-occurring organic materials 
Silver  Industrial discharges 
Thiobencarb  Runoff/leaching from rice herbicide 
Turbidity  Soil runoff 
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Zinc  Runoff/leaching from natural deposits; industrial wastes 
Total dissolved solids  Runoff/leaching from natural deposits 
Specific Conductance  Substances that form ions when in water; seawater 

influence 
Chloride  Runoff/leaching from natural deposits; seawater 

influence 
Sulfate  Runoff/leaching from natural deposits; industrial wastes 

 
§64482. Required Additional Health Information. 

(a) A system that detects arsenic at levels above 0.005 mg/L, but below or equal to 
the MCL, shall include the following in its Consumer Confidence Report: "While your 
drinking water meets the federal and state standard for arsenic, it does contain low levels 
of arsenic.  The arsenic standard balances the current understanding of arsenic's possible 
health effects against the costs of removing arsenic from drinking water.  The U.S. 
Environmental Protection Agency continues to research the health effects of low levels of 
arsenic, which is a mineral known to cause cancer in humans at high concentrations and 
is linked to other health effects such as skin damage and circulatory problems.” 

 
(b) A system that detects nitrate at levels above 5 mg/L (as nitrogen), but below the 

MCL, shall include the following in its Consumer Confidence Report: “Nitrate in 
drinking water at levels above 10 mg/L is a health risk for infants of less than six months 
of age. Such nitrate levels in drinking water can interfere with the capacity of the infant's 
blood to carry oxygen, resulting in a serious illness; symptoms include shortness of 
breath and blueness of the skin. Nitrate levels above 10 mg/L may also affect the ability 
of the blood to carry oxygen in other individuals, such as pregnant women and those with 
certain specific enzyme deficiencies. If you are caring for an infant, or you are pregnant, 
you should ask advice from your health care provider. If a system cannot demonstrate to 
the State Board with at least five years of the most current monitoring data that its nitrate 
levels are stable, it shall also add the following language to the preceding statement on 
nitrate: “Nitrate levels may rise quickly for short periods of time because of rainfall or 
agricultural activity.” 

 
(c) A system that detects lead above the action level in more than 5%, and up to and 

including 10%, of sites sampled, shall include the following in its Consumer Confidence 
Report: “Infants and young children are typically more vulnerable to lead in drinking 
water than the general population. It is possible that lead levels at your home may be 
higher than at other homes in the community as a result of materials used in your home's 
plumbing. If you are concerned about elevated lead levels in your home's water, you may 
wish to have your water tested and/or flush your tap for 30 seconds to 2 minutes before 
using tap water. Additional information is available from the USEPA Safe Drinking 
Water Hotline (1-800-426-4791).” 

 



NOTE:  This publication is meant to be an aid to the staff of the State Board’s Division of Drinking Water 
and cannot be relied upon by the regulated community as the State of California’s representation of the 
law.  The published codes are the only official representation of the law.  Refer to the published codes—in 
this case, 17 CCR and 22 CCR—whenever specific citations are required.  Statutes related to the State 
Board’s drinking water-related activities are in the Health & Safety Code, the Water Code, and other 
codes. 
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§64483. Consumer Confidence Report Delivery and Recordkeeping. 
(a) Each water system shall mail or directly deliver one copy of the Consumer 

Confidence Report to each customer. 
 
(b) The system shall make a good faith effort to reach consumers who are served by 

the water system but are not bill-paying customers, such as renters or workers, using a 
mix of methods appropriate to the particular system such as: Posting the Consumer 
Confidence Reports on the Internet; mailing to postal patrons in metropolitan areas; 
advertising the availability of the Consumer Confidence Report in the news media; 
publication in a local newspaper; posting in public places such as cafeterias or lunch 
rooms of public buildings; delivery of multiple copies for distribution by single-biller 
customers such as apartment buildings or large private employers; and delivery to 
community organizations. 

 
(c) No later than the date the water system is required to distribute the Consumer 

Confidence Report to its customers, each water system shall mail a copy of the report to 
the State Board, followed within 3 months by a certification that the report has been 
distributed to customers, and that the information is correct and consistent with the 
compliance monitoring data previously submitted to the State Board. 

 
(d) No later than the date the water system is required to distribute the Consumer 

Confidence Report to its customers, each privately-owned water system shall mail a copy 
of the report to the California Public Utilities Commission. 

 
(e) Each water system shall make its Consumer Confidence Report available to the 

public upon request. 
 
(f) Each water system serving 100,000 or more persons shall post its current year's 

Consumer Confidence Report on a publicly-accessible site on the Internet. 
 
(g) Each water system shall retain copies of its Consumer Confidence Reports for no 

less than 3 years. 
 
 
CHAPTER 15.5 DISINFECTANT RESIDUALS, DISINFECTION 
BYPRODUCTS, AND DISINFECTION BYPRODUCT PRECURSORS 
 
Article 1. General Requirements and Definitions 
§64530. Applicability of this Chapter. 

(a) Community water systems and nontransient noncommunity water systems that 
treat their water with a chemical disinfectant in any part of the treatment process or which 
provide water that contains a chemical disinfectant shall comply with the requirements of 
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1. Getting Started 
The Santa Ynez Subbasin Eastern Management Area (EMA) Data Management System (DMS) is designed 
to meet the requirements of the Sustainable Groundwater Management Act (SGMA). This User Manual 
provides instructions to use the features available to data managers.  

1.1. Logging In 
To log in, follow the steps below. 

1. In a web browser, visit (URL). The login page appears (Figure 1). 
2. In the Email field, enter your email address. 
3. In the Password field, enter the password assigned by GEI and emailed to you. 

NOTE: If you need help resetting your password, email a request to 
dmshelp@geiconsultants.com.  

4. Click the Sign In button. The welcome screen appears. 

FIGURE 1. LOGIN PAGE 

 

mailto:dmshelp@geiconsultants.com
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1.2. Viewing Data 
The blue navigation bar along the top of the application is the primary method to view data in the DMS. 
Once logged in, you will see up to four icons in the navigation bar (Figure 2).  

FIGURE 2. NAVIGATION BAR 

 

This User Guide describes how to interact with the tools under each icon, with the exception of Sign Out, 
which is a one-step process. Below is a list of what each icon represents: 

• Map Viewer: Displays data stored in the DMS on an interactive map (see Section 2) 
• Data Management: Displays the data stored in the DMS on interactive tables (see Section 3) 
• Accounts: Displays a table of users with access to the DMS (see Section 4) 
• Sign Out: Logs user out of the current DMS session 

NOTE: Most users do not have the Accounts tool available in their navigation bar. This feature is 
reserved for Administrative Users. 

1.3. Exploring Further 
This User Guide provides detailed instructions on how to use each of the tools in the DMS interface. The 
DMS is a very powerful application with a range of functions from simple to complex. Because each user 
has a specific need for the DMS and will use it for their own purposes, you do not need to read this 
entire manual before using the system. The User Manual is primarily a reference for when you have 
questions. Use the Table of Contents to navigate to your specific topics of interest. 

If you have questions, please email DMS Help at the email below. 

 

NEED HELP? 

Send an email to: 
dmshelp@geiconsultants.com 
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2. Using the Map Viewer 
This section describes how to use the map viewer to display data and how to use the map tools. The 
primary purpose of the map viewer is to VIEW data – not to import new data or create reports. Actions 
such as importing and reporting are done with the Data Management tables and tools (see Section 3). 

2.1. Viewing Data on the Map 
To view DMS data on a geographical map, follow the steps below. 

1. Along the top of the application in the navigation bar, click Map Viewer (highlighted, Figure 3). 
The DMS map viewer appears (Figure 4). 

2. Use the left-side navigation panel (highlighted, Figure 4) to choose a data type you want to see 
on the map.  

FIGURE 3. MAP VIEWER ICON ON THE NAVIGATION BAR 

 

FIGURE 4. DMS MAP VIEWER 

 

The navigation panel contains a long list of data. For ease-of-use, data is grouped and shown or hidden 
by category. Table 1 lists the data categories. A full description of the data within each category is 
provided in Appendix A.  
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TABLE 1. LEFT NAVIGATION PANEL LABELS 

Label Description Stored in 
DMS? 

GROUNDWATER LEVELS  
Groundwater Level Monitoring Network Wells with sustainable management criteria (SMC) 

for groundwater levels  
 

Supplemental Groundwater Level Data Wells with water level data but no SMC  
Water Level Filters Filter data to fit within a given time span  
Groundwater Level Contours Display historical water depth, water level elevation, 

or water level change contours 
 

Well Completion Reports Index of records from DWR OSCWR  
GROUNDWATER STORAGE   
Groundwater Storage Monitoring Network Wells with SMC for groundwater storage   
Groundwater Storage Resources Link to C2VSim  
WATER QUALITY   
Groundwater Quality Monitoring Network Wells/stations with SMC for water quality   
Supplemental Groundwater Quality Data Wells/stations with water quality data but no SMC   
Water Quality Filters Filter by date or constituent  
Water Quality Resources Link to GAMA Program Online Tools  
LAND SUBSIDENCE   
LS Representative Monitoring Network Wells/stations with SMC for subsidence  
Supplemental Land Subsidence Data Wells/stations with subsidence data but no SMC  
TRE Altamira InSAR Dataset InSAR data processed by TRE Altamira, Inc.   
NASA JPL InSAR Dataset InSAR data processed by NASA  
INTERCONNECTED SURFACE WATER 
ISW Representative Monitoring Network Wells/stations with SMC for interconnected surface 

water  
 

Supplemental Interconnected Surface 
Water Data 

Wells/stations with interconnected surface water 
data but no SMC  

 

SEAWATER INTRUSION 
Seawater Intrusion Monitoring Network Wells/stations with SMC for seawater intrusion   
Supplemental Seawater Intrusion Data Wells/stations with seawater intrusion data but no 

SMC 
 

HYDROGEOLOGIC CONCEPTUAL MODEL 
Soil and Recharge Map UC Davis SAGBI  
Geologic Map CGS Geologic Map – 750k Generalized  
Geologic Map – Quaternary CGS Geologic Map – Quaternary age and older  
Faults CGS Fault Activity Map of California  
BOUNDARIES 
Boundaries GIS layers such as counties, water agencies, etc.   
Data stored in DMS database     Some data stored in DMS, other from outside sources. 
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2.1.1. Changing the Map Background 

By default, the DMS Map Viewer displays a topographic map in the background.  

To change the map background to a satellite image: 

1. Click the image in the upper right corner of the screen labelled Imagery with Labels.  
A satellite image appears in the background (Figure 5). 

2. To toggle back to topographic view, click the image in the upper right corner again. 

FIGURE 5. SATELLITE IMAGE BACKGROUND MAP 
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2.1.2. Viewing Groundwater Level Data  

To view groundwater level data on the map, follow the steps below. 

1. On the left navigation panel under the Groundwater Levels heading, click the ► (arrow) to 
expand the heading of the groundwater level data type you want to see.  Descriptions of the 
available groundwater level data types are provided on Table 2.  

TABLE 2. GROUNDWATER LEVEL DATA TYPES 

Groundwater Level (GL) Data Type Description 
GL Wells Well locations that are stored in the DMS and have groundwater level data 
GL Well Filters Filters the GL Wells currently displayed on the map by year 
DWR Contours  Contours from the DWR Enterprise Water Management database 
GSP Contours Contours as presented in a local GSP 
DWR Well Completion Reports Points with well completion reports 
GL Resources Wells associated with outside agencies that have groundwater level 

measurements (ties directly to outside source, such as DWR) 
GS Resources C2VSim layers and resources 

 
2. Click the  (check box) next to the data type you want to see.   

Data of the type you checked appear. 
3. If you want to view data associated with a single well: 

a. On the map, hover over the well symbol for the well you want to view.  
A preview window with the well name and a thumbnail-sized hydrograph appear.   

b. Click the well name.   
The well information window, including hydrograph and time-series data, appears. 

4. If you want to view data for multiple wells on a single hydrograph:  
a. Follow the instructions through Step 3 above.  
b. In the upper-right corner of the well information window on the satellite image, click a 

second well (current well is marked with a red flag). The information for the second well 
is added to the hydrograph and the second well location is marked with a  (diamond). 

c. Repeat Step 4b to add additional wells to the hydrograph or click any  (diamond) to 
remove the associated well from the hydrograph. 

5. If you want to view data associated with a non-well object: 
a. On the map, click the object you wish to view. 

A results table appears at the bottom of the map window. 
b. Click on the tab labelled with the data you wish to view. For example, if you clicked on a 

groundwater level contour – base of freshwater, click on the tab labelled Base of 
Freshwater.  See Figure 6 below. 

FIGURE 6. BASE OF FRESHWATER TAB 
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2.1.3. Viewing Groundwater Quality Data  

To view groundwater quality data on the map, follow the steps below. 

1. On the left navigation panel under the Water Quality heading, click the ► (arrow) to expand the 
heading of the groundwater quality data type you want to see.  Descriptions of the available 
groundwater quality data types are provided on Table 3 below.  

TABLE 3. GROUNDWATER QUALITY DATA TYPES 

Groundwater Quality (WQ) Data Type Description 
WQ Wells Well locations that are stored in the DMS and have groundwater quality data 
WQ Stations Non-well station locations that are stored in the DMS and have groundwater 

quality data 
WQ Filters Filter the WQ wells and/or stations currently displayed on the map by 

constituent and/or year. 
WQ Resources Link to the national Water Quality Portal  

 
2. Click the  (check box) next to the data type you want to see. Wells and/or stations with data of 

the type you checked appear. 
3. If you want to view water quality data associated with a single well or station: 

a. On the map, hover over the symbol for the well or station you want to view. A preview 
window with the well or station name and a thumbnail-sized TDS graph appear.   

b. Click the well or station name.  The well or site information window, including TDS graph 
and time-series data, appears (Figure 7). 

c. To view a water quality constituent other than TDS, click the drop-down menu next to 
the Constituent label (highlighted, Figure 7). 

FIGURE 7. WATER QUALITY MONITORING WELL INFORMATION WINDOW 
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2.1.4. Viewing Land Subsidence Data 

To view land subsidence data on the map, follow the steps below. 

1. On the left navigation panel under the Land Subsidence heading, click the ► (arrow) to expand 
the heading of the data type you want to see.  Descriptions of the available data types are 
provided on Table 4 below.  

TABLE 4. LAND SUBSIDENCE DATA TYPES 

Land Subsidence Data Type Description 
LS Stations Stations, such as extensometers, that are stored in the DMS and have land 

subsidence data 
LS Resources Land subsidence data associated with outside agencies (ties directly to 

outside source) including DWR and USGS extensometers and InSAR data 
processed by TRE Altamira, Inc. and NASA 

 
2. Click the  (check box) next to the data type you want to see. Wells and/or stations with data of 

the type you checked appear. 
3. If you want to view data associated with a station, click the station location marker. 

2.1.5. Viewing Interconnected Surface Water Data 

To view interconnected surface water data on the map, follow the steps below. 

1. On the left navigation panel under the Interconnected Surface Water heading, click the ► 
(arrow) to expand the heading of the data type you want to see.  Descriptions of the available 
data types are provided on Table 5 below.  

TABLE 5. INTERCONNECTED SURFACE WATER DATA TYPES 

Interconnected Surface Water 
(ISW) Data Type 

Description 

ISW Wells Wells/stations with interconnected surface water data  
ISW Resources ISW data associated with outside agencies (ties directly to outside source) 

including CDEC stations and Natural Communities Commonly Associated 
with Groundwater (NCCAG) layers 

 
2. Click the  (check box) next to the data type you want to see. Wells and/or stations with data of 

the type you checked appear. 
3. If you want to view data associated with a station, click the station location marker. 

2.1.6. Viewing Hydrogeologic Conceptual Model Data 

Data displayed under the Hydrogeologic Conceptual Model heading is for reference only. These data are 
not stored in the DMS and cannot be modified. Instead, they are tied directly to outside sources, such as 
USGS, and are available for display only. Descriptions of the available data are provided on Table 6. 

TABLE 6. HYDROGEOLOGIC CONCEPTUAL MODEL DATA TYPES 

Hydrogeologic Conceptual Model Data Type Description 
Soil and Recharge Map Soil Agricultural Groundwater Banking Index (SAGBI) and  
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Soil Survey Geographic Database (SSURGO) datasets  
Geologic Map Geologic Map of California published by Department of Conservation, 

California Geological Survey 
Geologic Map – Quaternary Geologic Compilation of Quaternary Surficial Deposits published by the 

Department of Conservation, California Geological Survey (DOC/CGS) 
USGS – Corcoran USGS Corcoran Clay data including depth, thickness, extent 
Recharge Basins Local recharge basins as of July 8, 2019 
Faults Fault Activity Map of California published by Department of Conservation, 

California Geological Survey 
 

2.1.7. Viewing Boundaries 

The Map Viewer displays area boundaries and other GIS layers relevant to water management. To view 
boundaries/layers on the map, follow the steps below. 

1. On the left navigation panel click the ► (arrow) to expand the Boundaries heading.  
Descriptions of the available boundaries are provided on Table 7 below.  

2. Click the  (check box) next to the boundary or layer you want to see. The selected layer 
appears on the map. Note: layers with a lot of data may take longer to load. 

TABLE 7. MAP BOUNDARIES 

Boundary Description 
County Boundaries Full detailed California county dataset with all coding (islands, inlets, etc.) 
Canals and Aqueducts Minor canal features from DWR, USBR, and various public water agencies 
Tribal Trust Boundary Administrative boundaries of all realty tracts (parcels) within California Indian 

Trust lands, as administered by the Bureau of Indian Affairs. 
Disadvantaged Communities Block 
Groups 

Blocks are the smallest geographic areas for which the U.S. Census Bureau 
publishes data from the decennial census. 

Disadvantaged Communities Places Boundaries as delineated as part of the Census Bureau's Participant Statistical 
Areas Program (PSAP) for the 2010 Census. 

Disadvantaged Communities Tracts Geographic and cartographic information from the U.S. Census Bureau's Master 
Address File. 

Water Agencies Boundaries of all public water agencies in California including public water 
systems, agricultural water districts, urban water districts, Federal and State 
water contractors, wholesalers, retailers, and other public or private utilities. 

CASGEM Groundwater Basins 
Prioritization – 2019  

Boundaries of 515 groundwater basins and subbasins with 2019 prioritization as 
defined by the California Department of Water Resources. 

Bulletin 118 Groundwater Basins – 
2016  

Boundaries of 515 groundwater basins and subbasins as defined by the California 
Department of Water Resources in Bulletin 118, 2016. 

State Parks California State Parks Enterprise Geographic Information Systems. 
State Refuges State refuge boundaries as of 2020. 
CDFW Owned and Operated Lands and 
Conservation Easements 

Lands and conservation easements owned and operated by the California 
Department of Fish and Wildlife as of January 11, 2021. 

California Protected Areas Database 
(CPAD) Holdings 

Lands that are owned in fee and protected for open space purposes by over 1,000 
public agencies or non-profit organizations. 

California Conservation Easement 
Database (CCED) 

Lands protected under conservation easements. 

Regional Water Quality Control Board 
Boundaries 

Jurisdictional boundaries of the nine Regional Water Quality Control Boards. 

Federal Lands U.S. Federal land classified by its active Federal surface managing agency. 
Township and Range Section Lines Compiled by the Bureau of Land Management (BLM), National Operations Center 

(NOC), OC-530. 
GSA Boundaries Boundaries submitted to the California Department of Water Resources SGMA 

Portal as part of the Groundwater Sustainability Agency (GSA) formation process. 
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2.2. Selecting and Exporting Data from the Map 
There are several methods to select and export data from the DMS. One method is by using the Map 
Viewer. This method is best-suited for when you use the map’s tools to display a specific combination of 
wells and stations and want to export the well or station data. This method is not well-suited for 
advanced filtering or exports of entire tables or time-series data. For information about other methods 
of export, see Section 3: Using Interactive Data Tables. 

*** 

IMPORTANT! You may only export well and site information from the map viewer and NOT the 
associated time-series data (such as water levels or water quality). To export time-series data, use the 
Interactive Data Tables (see Section 3). 

*** 

2.2.1. Selecting Data on the Map 

The map viewer provides a set of tools to select data points displayed on the map. These tools are 
located in the map toolbar (Figure 8). Table 8 describes the tools and their functions.  The tools are 
labelled 1 through 13, from left to right. 

 FIGURE 8. MAP TOOLBAR 

 

 

TABLE 8. MAP TOOL DESCRIPTIONS 

# Tool Description 
1 Legends  
2 Measure  
3 Print  
4 Full screen  
5 Bookmark  
6 Drawing  
7 Select  
8 Edit  
9 In-Feature Select  
10 Point Elevation  
11 Elevation Profile  
12 Application Tour  
13 Address Search  

 

1 2 3 4 5 6 7 8 9 10 11 12 13 
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2.2.2. Exporting Data from the Map 

To export a full dataset from the map viewer, do the following: 

1. Click a well or station. The Results table appears. 
2. In the upper right portion of the Results table, click the Download button. 

A drop-down menu appears. 
3. In the drop-down menu under Full Dataset, select how you would like to receive the data. You 

may choose from the following: 
a. Spreadsheet 
b. KML 
c. Shapefile 

A Save As window appears. 
4. Choose the location where you would like to save the exported data, then click Save. 

The file is saved to your chosen location. 

To export selected well or station data from the map viewer, do the following: 

1. Use the Map Tools to select the wells and/or stations you would like to export. 
The Results table appears. 

2. In the upper right portion of the Results table, click the Download button. 
A drop-down menu appears. 

3. In the drop-down menu under Filtered Dataset, select how you would like to receive the data. 
You may choose from the following: 

• Spreadsheet 
• KML 
• Shapefile 

A Save As window appears. 
4. Choose the location where you would like to save the exported data, then click Save. 

The file is saved to your chosen location. 

2.3. Creating Map Figures 
To create a figure from the map viewer to use in a report or other document, follow the steps below: 

1. Use the left navigation panel to turn on the data you want to show on the figure (be sure to also 
turn off data you do not wish to show). 

2. On the Map Toolbar (Figure 9), click the Print icon. The Web Map Print page (Figure 10) appears. 
3. Populate the fields along the bottom (portrait orientation) or right side (landscape orientation) 

as desired (enter a date, name the figure, upload a logo, etc.). 
4. If you want to print directly from your web browser to a printer on your network, click Print. 
5. If you want to save the figure as a PDF, click Export to PDF. 
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FIGURE 9. PRINT ICON ON THE MAP TOOLBAR 

 

FIGURE 10. WEB MAP PRINT PAGE 
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3. Using the Data Management Tables 
Hovering over the Data Management icon displays a menu of data management pages. Below is a list of 
the data management pages with a brief description of each page: 

• View/Edit: View or edit the well, station, agency, or water-year data stored in the DMS 
• Import: Enter new data to the DMS 
• Export: Export data from the DMS 
• Templates: Download templates with the required data format for the DMS 
• Reports: Generate data and figures for annual reports 
• Documents: Save and retrieve documents  

3.1. Viewing and Editing Existing Data 

3.1.1. Viewing Data 

To view DMS data in table format, follow the steps below. 

1. Along the top of the application in the navigation bar, hover over Data Management 
(highlighted, Figure 11).  A menu of options appears. 

FIGURE 11. DATA MANAGEMENT MENU 

 

2. Under the View/Edit heading, click the data type you would like to view.  
Data types include the following: 

• Wells 
• Stations (e.g., extensometers) 
• Agencies 
• Water Years 
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The data table loads.  
 
IMPORTANT: If you choose Wells or Stations, one table will load followed by a series of empty 
tables below. This is not an error. The tables below store data for a single well or station, not for 
all wells and stations. Therefore, these tables do not populate until a well or station is selected in 
the top table. 
 

3. If you want to view information associated with a specific well or station, click the desired well 
or station row. The row is highlighted and the lower tables populate with data from the selected 
well or station.  

3.1.2. Searching for Data 

To search for data in any data table, follow the steps below: 

1. In the upper right corner of the data table, click inside the search box (Figure 12). 
2. Type a word, number, or letters relevant to your search. The data filters as you type. 
3. Look for your desired search term in the table rows. You may need to show more rows or look 

on the next page. 
• To show more rows, find the number of rows drop-down menu in the upper left corner 

of the table. (Figure 13) Click the number and change to a higher value. 
• To look at data on the next page, find the page numbers along the bottom right side of 

the table and click Next. (Figure 14) 

FIGURE 12. TABLE SEARCH BAR 

 

FIGURE 13. TABLE NUMBER OF ROWS 

 

FIGURE 14. TABLE PAGE NUMBERS 
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3.1.3. Filtering Data 

The data management tables include powerful filtering tools. You can use these tools to constrain the 
data shown on the table based on rules you create.  

1. From a data table (e.g., Well Data), click  Filter. The filter window (Figure 15) opens. 

FIGURE 15. WELL FILTER WINDOW 

 

2. In Condition Group 1, use the drop down menu(s) to select the property/properties you would 
like to filter by and the condition AND or OR. 

• Select AND if you want all criteria true 
• Select OR if you want any criteria true  

3. If you want to add additional conditions, click Add Condition Group and repeat Step 2 above for 
Condition Group 2. 

4. Click Filter. The table refreshes with results that meet your filtering criteria. 

3.1.4. Editing Data 

To edit data in any of the data tables, follow the steps below: 

1. Find the row containing the data you would like to edit.  
2. In the action(s) column, click the View  (eye) icon. The data form opens. 
3. In the upper right corner of the form, click the edit  (pencil) icon. The form allows edits. 
4. Edit the data you would like to change and click Save. The data is saved and the table reloads. 

3.2. Entering New Data 
There are two methods of entering new data to the DMS. 

• Direct data entry via embedded web form in DMS application (most effective method to import 
single data entries) 

• Excel templates (most effective method to import large volumes of historical data) 
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3.2.1. Entering New Data Using the Web Application 

1. In the navigation bar along the top of the screen, hover over Data Management. A menu of 
options appears.  

2. Under the View/Edit heading, click Wells. The Well Data table appears. 

IMPORTANT: One data table will load followed by a series of empty tables below. This is not an 
error. The tables below store data for a single well, not for all wells. Therefore, these tables do 
not populate until a well row is selected in the top table. 

3. On the Well Table, click the row with the well associated with the water level values you want to 
enter. The row is highlighted and the lower tables refresh with data associated with your 
selected well. 

4. Scroll down to the Water Elevation Data table and click Add New. The Water Level Reading Form 
appears. 

5. Enter your data in the form and click Save. The data is updated. 
• If an error is displayed, modify the form and click Save. The data is updated. 

3.2.2. Entering New Data Using the Excel Templates 

Downloading the Templates 
1. In the navigation bar along the top of the screen, hover over Data Management. A menu of 

options appears.  
2. Click Templates. The Templates page appears. 
3. Click to download the desired template. The Save As window appears. 

TIP: You may also click a link to download all templates. 
4. Navigate to your desired location and click Save. The file is saved to your chosen location. 

Populating the Templates 
Each Excel template has three sheets: 

• Data Entry ‒ Data to be imported to the DMS. Enter your data on this tab. 
• Lookup Table ‒ Selections for cells with drop-down choices. CAUTION: Do not edit the lookup 

tables. The DMS will not accept new lookup entries. 
• Description ‒ Descriptions of the data columns on the Data Entry tab. Refer to this tab if you are 

unsure what information should go in a column. 

Enter your data in the appropriate columns. If you have a question about what data belongs in a column, 
refer to the Description tab. Some fields must be populated by a drop-down menu. Other fields may 
require numerical or alphabetical entries only. These constraints are designed to normalize data entry.  

Uploading the Templates 
1. In the navigation bar along the top of the screen, hover over Data Management. A menu of 

options appears.  
2. Under the Import heading, click New Import (Figure 16). The New Import page appears. 
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FIGURE 16. NEW IMPORT ON THE DATA MANAGEMENT MENU 

 

3. Under Step 1, click the drop-down menu and select a category. Step 2 appears.  
NOTE: You may select from the following categories: 

• Well Data: Data associated with a well 
• Station Data: Data associated with a non-well site, such as a extensometer 
• Other Data: Data that is not well or site specific 

4. Under Step 2, click the drop-down menu and select a data type. Step 3 appears. 
NOTE: Data types are dependent upon what category you chose in Step 1.  

5. Under Step 3, click the box or drag files into the box to upload. Step 4 appears. 
6. Click Submit. The batch number appears.  
7. To see the results of your upload, check the Status column on the Import Status table.  

• If your batch number status is Success, your data was successfully loaded to the DMS. 
• If your batch number status is Processing, your data is still being validated by the system 

before import. Check again later. 
• If your batch number status is Error(s), click the row to populate the Error Table.  In the 

Error Table, click the arrow  to reveal each error. Correct your errors using the Error 
table actions. 

3.3. Exporting Table Data 

3.3.1. Exporting Entire Tables 

1. In the navigation bar along the top of the screen, hover over (do not click) Data Management. A 
menu of options appears.  

2. Under the Export heading, click Table Exports (Figure 17). The Export page appears. 
3. In the row corresponding to the table you would like to export, click Download. The Save As 

window opens. 
4. Navigate to the location you would like to save your document and click Save. The table is 

exported and saved to your desired location. 
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FIGURE 17. NEW IMPORT ON THE DATA MANAGEMENT MENU 

 

3.3.2. Exporting Filtered Data 

The data management tables include powerful filtering tools. You can use these tools to constrain the 
data shown on the table based on rules you create. You may then export your filtered data. 

1. From a data table (e.g., Well Data), click  Filter. The filter window (Figure 18) opens. 

FIGURE 18. WELL FILTER WINDOW 

 

2. In Condition Group 1, use the drop down menu(s) to select the property/properties you would 
like to filter by and the condition AND or OR. 

• Select AND if you want all criteria true 
• Select OR if you want any criteria true  

3. If you want to add additional conditions, click Add Condition Group and repeat Step 2 above for 
Condition Group 2. 

4. Click Filter. The table refreshes with results that meet your filtering criteria. 
5. Click  Download. The download window opens. 
6. If available, select related tables to download, if desired. 
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7. Click Download. The Export Submitted message appears. 
8. Click Check Export Status. The Table Exports page appears. 
9. In the row with your export, look at the Status column. 

• If the Status is Success, click the File Name to save your export. 
• If the Status is Processing, wait a few minutes and check again. Exports with a large 

volume of data take extra time to generate. 
• If the Status is Failed, go back to Step 1 and try again. If the problem persists, contact 

the DMS Help Desk (dmshelp@geiconsultants.com). 

3.4. Generating Report Figures 
The DMS includes tools to assist with developing groundwater contours and hydrographs. 

3.4.1. Groundwater Contours 

The Groundwater Contours tool generates a file with the data required to create groundwater contours 
in a GIS-based application. The tool DOES NOT generate the contours. 

1. In the navigation bar along the top of the screen, hover over (do not click) Data Management. A 
menu of options appears.  

2. Under the Reports heading, click Run Reports (Figure 19). The Reports page appears. 

FIGURE 19. RUN REPORTS ON THE DATA MANAGEMENT MENU 

 

3. Under Groundwater Elevation Contouring Export, click in the Start Date field. A calendar 
appears. 

4. Use the calendar to select the beginning of the date range for your contours. Alternatively, you 
may type in the date. 

5. Repeat Steps 3 and 4 in the End Date field. 

mailto:dmshelp@geiconsultants.com
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6. Use the drop-down menu indicate if you want to include all wells in your export, or only contour 
wells.  NOTE: Contour wells are wells that may be flagged in the database because they were 
used to generate contours for a Groundwater Sustainability Plan, and it may be beneficial to 
generate subsequent contours based on the same set of wells.   

7. Click Submit. The Success message appears. 
8. On the success message, click Report Status. The Processed Reports page appears. 
9. In the row with your report, look at the Status column. 

a. If the Status is Success, click the File Name to save your export. 
b. If the Status is Processing, wait a few minutes and check again. Exports with a large 

volume of data take extra time to generate. 
c. If the Status is Failed, go back to Step 1 and try again. If the problem persists, contact 

the DMS Help Desk (dmshelp@geiconsultants.com). 

3.4.2. Hydrographs 

The Hydrographs tool generates a file with the data required to create hydrographs. The tool DOES NOT 
generate the hydrographs. 

1. In the navigation bar along the top of the screen, hover over (do not click) Data Management. A 
menu of options appears.  

2. Under the Reports heading, click Run Reports. The Reports page appears. 
3. Under Hydrograph Export, click in the Start Date field. A calendar appears. 
4. Use the calendar to select the beginning of the date range for your contours. Alternatively, you 

may type in the date. 
5. Repeat Steps 3 and 4 in the End Date field. 
6. Use the drop-down menu indicate if you want to include all wells in your export, or only contour 

wells.  NOTE: Contour wells are wells that may be flagged in the database because they were 
used to generate contours for a Groundwater Sustainability Plan, and it may be beneficial to 
generate subsequent contours based on the same set of wells.   

7. Click Submit. The Success message appears. 
8. On the success message, click Report Status. The Processed Reports page appears. 
9. In the row with your report, look at the Status column. 

a. If the Status is Success, click the File Name to save your export. 
b. If the Status is Processing, wait a few minutes and check again. Exports with a large 

volume of data take extra time to generate. 
c. If the Status is Failed, go back to Step 1 and try again. If the problem persists, contact 

the DMS Help Desk (dmshelp@geiconsultants.com). 

3.5. Viewing and Storing Documents 
You may store DMS-related documents for other users to view or save, or for you to view or save at a 
later time. NOTE: The documents page displays three types of documents: 

• General Documents – Documents saved to the documents page 
• Well Documents – Documents associated with wells 

mailto:dmshelp@geiconsultants.com
mailto:dmshelp@geiconsultants.com
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• Station Documents – Documents associated with stations 

You may upload General Documents only from the Documents page. The Well and Station Documents 
are only available for viewing and downloading because those documents are associated with individual 
wells or stations and must be uploaded from the associated well or station documents table. 

1. In the navigation bar along the top of the screen, hover over (do not click) Data Management. A 
menu of options appears (Figure 20).  

2. Click Documents. The Documents page appears. 

FIGURE 20. DOCUMENTS ON THE DATA MANAGEMENT MENU 

 

3. If you want to store a new document, click  Upload New. The Upload Document 
Form appears. 

4. Complete the form and click Save. The document is saved to the General Documents table. 
CAUTION: Do not upload confidential documents to the Documents page. All users with a login 
may view the General Documents. 
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4. Managing User Accounts 
Most users do not have the permission to manage user accounts and the Accounts icon (Figure 21) does 
not appear on their Navigation Bar.  This section of the User Manual will be developed when the 
database permissions are finalized.  

FIGURE 21. ACCOUNTS ICON 

 

 

For DMS Version 2.0, please contact GEI Project Manager, Mike Cornelius, at 
mcornelius@geiconsultants.com to request new user accounts. 

 

mailto:mcornelius@geiconsultants.com
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APPENDIX A 
Map Viewer Data Categories and Contents 
Santa Ynez Subbasin Eastern Management Area Data Management System (EMA DMS) 
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Label Description Stored in 
DMS? 

GROUNDWATER LEVELS (GL)  
Groundwater Level Monitoring Network   

Groundwater Level Monitoring Wells Wells with sustainable management criteria 
(SMC) for groundwater levels  

 

Supplemental Groundwater Level Data   
DWR Periodic GW Measurements Groundwater elevation monitoring stations 

maintained in the DWR Enterprise Water 
Management database 

 

USGS Periodic GW Measurements Groundwater elevation monitoring stations 
maintained by USGS 

 

DWR Continuous GW Measurements Continuously monitored groundwater elevation 
stations belonging to DWR 

 

Supplemental Groundwater Level Wells Wells with water level data but no SMC   
Water Level Filters Filter currently displayed water level data to fit 

within a given time span 
 

Groundwater Level Contours Display historical water depth, water level 
elevation, or water level change contours. 

 

Well Completion Reports Index of records from DWR’s Online System for 
Well Completion Reports (OSWCR) 

 

GROUNDWATER STORAGE   
Groundwater Storage Monitoring Network  

Monitored Groundwater Storage Wells Wells with SMC for groundwater storage   
Groundwater Storage Resources Link to C2VSim  
WATER QUALITY   
Groundwater Quality Monitoring Network  

Monitored Water Quality Wells Wells with SMC for water quality   
Monitored Water Quality Stations Stations with SMC for water quality   

Supplemental Groundwater Quality Data  
Supplemental Water Quality Wells Wells with water quality data but no SMC   
Supplemental Water Quality Stations Stations with water quality data but no SMC   

Water Quality Filters Filter by date or constituent  
Water Quality Resources Link to GAMA Program Online Tools  
LAND SUBSIDENCE   
LS Representative Monitoring Network   

Monitored Subsidence Stations Wells and stations with SMC for subsidence  
Supplemental Land Subsidence Data   

DWR Extensometers DWR monitored borehole extensometers  
Supplemental Subsidence Stations Stations with subsidence data but no SMC   
UNAVCO CGPS Site UNAVCO Continuous Global Positioning System 

(CGPS) Stations 
 

TRE Altamira InSAR Dataset Measurements of vertical ground surface 
displacement  

 

NASA JPL InSAR Dataset   
INTERCONNECTED SURFACE WATER 
ISW Representative Monitoring Network   
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Label Description Stored in 
DMS? 

Monitored Interconnected Surface Water 
Wells 

Wells with SMC for interconnected surface water   

Supplemental Interconnected Surface Water 
Data 

  

Precipitation & Stream Gage Stations   
Precipitation Stations   
Stream Gage Stations   

California Data Exchange Center (CDEC)   
Natural Communities Commonly 
Associated with Groundwater (NCCAG) 

  

SEAWATER INTRUSION 
Seawater Intrusion Monitoring Network   

Monitored Seawater Intrusion Stations Stations with SMC for seawater intrusion   
Monitored Seawater Intrusion Wells Wells with SMC for seawater intrusion   

Supplemental Seawater Intrusion Data   
Supplemental Seawater Intrusion 
Stations 

Stations with seawater intrusion data but no 
SMC  

 

Supplemental Seawater Intrusion Wells Wells with seawater intrusion data but no SMC   
HYDROGEOLOGIC CONCEPTUAL MODEL 
Soil and Recharge Map   

UC Davis SAGBI Soil Agricultural Groundwater Banking Index 
(SAGBI) developed and maintained by the 
California Soil Resource Lab at UC Davis and UC-
ANR. 

 

Soil Survey Geographic Database The Soil Survey Geographic Database (SSURGO) 
dataset is a compilation of soils information 
collected over the last century by the Natural 
Resources Conservation Service (NRCS). 

 

Geologic Map   
CGS Geologic Map – 750k Generalized Geologic Map of California published by 

Department of Conservation, California 
Geological Survey 

 

Geologic Map – Quaternary Geologic Compilation of Quaternary Surficial 
Deposits published by the Department of 
Conservation, California Geological Survey 
(DOC/CGS), with funding from DWR 

 

Faults Fault Activity Map of California published by 
Department of Conservation, California 
Geological Survey 

 

BOUNDARIES 
County Boundaries   
Canals and Aqueducts   
Tribal Trust Boundary   
Disadvantaged Communities Block 
Groups 

  

Disadvantaged Communities Places   
Disadvantaged Communities Tracts   
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Label Description Stored in 
DMS? 

Water Agencies   
CASGEM Groundwater Basins 
Prioritization – 2019 

  

Bulletin 118 Groundwater Basins – 2016   
State Parks   
State Refuges   
CDFW Owned and Operated Lands and 
Conservation Easements 

  

California Protected Areas Database 
(CPAD) Holdings 

  

California Conservation Easement 
Database (CCED) 

  

Regional Water Quality Control Board 
Boundaries 

  

Federal Lands   
GSA Boundaries   
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APPENDIX B 
Troubleshooting 
Santa Ynez Subbasin Eastern Management Area Data Management System (EMA DMS) 
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Login Issues 
Why does the login screen appear when I logged in already? 

For security purposes, the DMS automatically logs out of a session after XX minutes of inactivity.  Enter 
your credentials to start a new session. 

 

Heading 
Question 

Answer 

(TO BE DEVELOPED) 
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Representative Well Hydrographs and Minimum Thresholds 
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In 2014, the California legislature approved a new groundwater management law known as the 
Sustainable Groundwater Management Act (SGMA).  SGMA requires local governments and water 
agencies in California’s high and medium-priority groundwater basins, as defined by the California 
Department of Water Resources (DWR), to form Groundwater Sustainability Agencies (GSAs) and 
prepare and adopt Groundwater Sustainability Plans (GSPs) for their basins.  The Santa Ynez River Valley 
Basin (DWR Bulletin 118 No. 3-15) – or Santa Ynez Basin – is designated as a medium-priority basin and 
thus a GSP or multiple GSPs must be adopted for the entire Basin by January 31, 2022. The three GSAs in 
the Santa Ynez Basin plan to develop three GSPs to be submitted to DWR in accordance with a 
coordination agreement. 

This Communication and Engagement Plan (C&E Plan) describes the planned activities for engaging 
interested parties in development of a GSP for the East Management Area (EMA) of the Santa Ynez 
Basin. It is designed to meet the stakeholder engagement requirements of SGMA and GSP Regulations. 
The ultimate purpose of the document is to facilitate effective communication and engagement with the 
multiple and varied stakeholders in the EMA. 

Structure of this C&E Plan  
DWR’s Stakeholder Communication and Engagement Guidance Document describes a seven-step 
process for communication and engagement.  DWR’s steps are listed below: 

1. Set Goals and Desired Outcomes  
2. Identify Your Stakeholders 
3. Stakeholder Survey and Mapping 
4. Messages and Talking Points  
5. Venues for Engaging  
6. Implementation Timeline 
7. Evaluation and Assessment 

In addition to the groups provided on DWR's chart, the EMA will also add the following groups to the 
interested parties list: domestic well owners, commercial users, disadvantaged communities, municipal 
water agencies, and federal stakeholders such as the US Bureau of Reclamation and US Fish and Wildlife. 
This C&E Plan begins with an introduction to the Santa Ynez Basin and the EMA. The remainder of the 
plan is organized to follow the steps suggested above and shown in Figure 1. 

Figure 1. Engagement Steps from DWR GSP Stakeholder and Engagement Guidance Document 
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1. Introduction to the Santa Ynez River Valley Basin EMA 

The Santa Ynez Basin is located in California’s Central Coast hydrologic region in Santa Barbara County 
and is approximately 203,051 acres in size.  The Basin is bound by the Purisima Hills on the northwest, 
the San Rafael Mountains on the northeast, the Santa Ynez Mountains on the south, and the Pacific 
Ocean on the west. On the east and underlying the groundwater basin, the basin is bounded by 
consolidated non-water-bearing rocks of Tertiary age. The primary sources of water supply in the Basin 
include groundwater from the Santa Ynez Uplands Groundwater Basin, Santa Ynez River and alluvial 
groundwater, State Water Project, and Cachuma Project.1 Additional sources of supply include Lompoc 
Uplands and Buellton Uplands. 

The Basin is divided into three Management Areas, one for each GSA established in the Basin, as shown 
in Table 1 and delineated in Figure 2. 

Table 1. Santa Ynez Basin Management Areas 

Management Area Geographic Extent 
Western Management Area (WMA) Lompoc Plain, Lompoc Terrace, and Lompoc Uplands 
Central Management Area (CMA) Buellton Uplands 
East Management Area (EMA) Santa Ynez Uplands 

 

Figure 2. EMA Santa Ynez River Valley Basin Groundwater Sustainability Agency Boundaries 

 

 
1 http://countyofsb.org/pwd/water/downloads/IRWMP/finalplan/10_IRWMP_Section_4.pdf page 4-1 and 4-2  
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Each GSA will prepare a GSP for its portion of the Basin. The three resulting GSPs will be implemented 
following a formal Coordination Agreement signed by all GSAs. 

Four agencies formed the EMA GSA. These agencies include: Santa Ynez River Water Conservation 
District (SYRWCD), the City of Solvang (City), the Santa Ynez River Water Conservation District, 
Improvement District No.1 (ID No.1), and the Santa Barbara County Water Agency (County Water 
Agency). A brief description of each is provided below. 

• Santa Ynez River Water Conservation District – SYRWCD was established in 1939 to protect the 
water rights and supplies of its constituents in the Santa Ynez River watershed. Among other 
responsibilities, SYRWCD manages releases of water from Bradbury Dam to replenish the Santa 
Ynez River and alluvial aquifers and provides groundwater management planning and related 
activities for the upland basins within its boundaries. 

• City of Solvang – The City of Solvang was founded in 1911 and includes a mix of residential, 
commercial, and recreational areas.   

• Santa Ynez River Water Conservation District, Improvement District No.1. – ID No.1 was 
established in 1959 and provides retail water service to domestic and agricultural customers for 
the communities of Santa Ynez, Los Olivos, Ballard, and the City of Solvang.   

• Santa Barbara County Water Agency – The County Water Agency manages several regional 
programs including implementation of the regional water efficiency program, the Integrated 
Regional Water Management Plan (IRWMP), the development of county-wide hydrologic data, 
and development of hydrologic models. Included in these programs are the compilation and 
publication of an annual report on groundwater conditions, sediment management studies, 
reservoir capacity studies, technical support to other public agencies, and public information.  

This C&E Plan is tailored for GSP development in the EMA and, with the exception of GSA coordination 
efforts, does not establish any activities for the CMA or WMA GSAs. 
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2. Goals and Desired Outcomes 

The goal of this C&E Plan is to describe the planned activities for engaging interested parties in GSP 
development for the Santa Ynez Basin EMA and to provide opportunities for interested parties to 
participate.  This Plan will serve as a roadmap to support achieving the desired outcomes identified 
below. 

• Educate the public about the importance of the EMA GSP and their input. Stakeholder input is 
a critical part of the GSP development process.  Stakeholders define the values of the Basin and 
the priorities for sustainable groundwater management. This valuable input is what guides 
decision-making and development of projects and management actions to be included in the 
EMA GSP. The C&E Plan is designed to encourage public participation and spread information 
about GSP development. 

• Engage a diverse group of stakeholders. The C&E Plan is developed with thoughtful 
consideration about how to engage the diverse array of stakeholders in the EMA portion of the 
Basin. The C&E Plan outlines multiple venues for communication with varied audiences. 

• Make stakeholder participation easy and accessible. One way to increase engagement is to 
make participation easier for stakeholders.  Ways in which stakeholders can engage in GSP 
development will be clear and accessible. The C&E Plan provides methods, such as an online 
portal, to make engagement easy for stakeholders. 

• Allow stakeholders the opportunity to provide meaningful input. Aligning the stakeholder 
engagement schedule with the GSP development schedule allows interested parties to engage 
at key decision points in the GSP development process. Public meetings will inform interested 
parties about what decisions need to be made, provide relevant technical information, and 
request feedback. 

• Provide a roadmap for GSA leadership. The C&E Plan provides a clear roadmap and schedule 
for EMA GSA leaders to follow, keeping engagement efforts consistent and on track. 

The goal and desired outcomes listed above are the drivers for this planning document. They inform and 
shape the remainder of this C&E Plan. 
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3. GSP Participants and Decision-Making Process 

Users of groundwater in the EMA are encouraged to participate in GSP development.  A successful 
outcome requires GSA leadership, technical expertise, and active stakeholder engagement throughout 
the process. 

GSA Leadership 
The EMA GSA was formed April 2017 under a Memorandum of Agreement (MOA) by the SYRWCD, City 
of Solvang, ID No.1, and County Water Agency.  A list of the MOA parties is shown in Table 2 and a copy 
of the MOA is included as Appendix A. In the MOA, the parties agree to “consider the interests of all 
beneficial uses and users of groundwater in the EMA, including the interests listed in Section §10723.2 
of the [Sustainable Groundwater Management] Act.” The MOA applies to the EMA GSA only. 
Coordination among EMA, CMA, and WMA will be outlined in a formal coordination agreement, which is 
required by SGMA, and submitted with the Final GSPs. 

Table 2. MOA Parties forming the EMA GSA 
MOA Parties 

Santa Ynez River Water Conservation District 
City of Solvang 
Santa Ynez River Water Conservation District, Improvement District No.1 
Santa Barbara County Water Agency 

GSA Committee 
The MOA established a GSA Committee that leads SGMA implementation in the EMA. The Committee is 
composed of one representative and an alternative from each MOA party. The Committee is the 
governing body of the GSA and may adopt resolutions, bylaws, and policies with respect to SGMA. 
Therefore, all Committee meetings are called, noticed, and conducted in accordance with the Ralph M. 
Brown Act (Govt. Code section 54950 et seq.).  As set forth in the MOA, the agencies of the EMA GSA are 
required to work cooperatively and in good faith to prepare the GSP and carry out the requirements of 
SGMA in coordination with the other two GSAs in the Basin. GSA Committee voting is weighted as 
established in the MOA (Appendix A).  

Technical Expertise 
The role of technical experts is to evaluate and communicate facts about the EMA, the Basin, and 
surrounding basins and to inform the GSA Committee and interested parties about how the 
groundwater system functions, and the benefits and consequences of potential projects and 
management actions identified during GSP development. Technical experts may include outside 
consultants and staff of the MOA parties.  

Stakeholders 
SGMA identifies a broad range of stakeholders to be engaged throughout the development of a GSP, 
including all beneficial uses and users of groundwater, as well as other parties responsible for 
implementing GSPs in the Basin (Water Code section 10723.2).  Interested parties provide invaluable 
input regarding the priorities and values of the community, and stakeholder engagement is available 
and encouraged to occur through the multiple venues and tools described in this Plan. Additional 
information is included in Section 4. Stakeholder Identification. 
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4. Stakeholder Identification 

Pursuant to California Water Code sections 10723.2 and 10723.8, the EMA GSA has considered, and will 
continue to consider, the interests of all beneficial uses and users of groundwater, as well as other 
parties/GSAs that are responsible for implementing GSPs in the Basin. The EMA GSA is committed to an 
open process including active and open discussions with all interested parties throughout GSP 
development. Appendix B provides an initial list of beneficial uses and users of groundwater submitted 
at the time of GSA formation.  

Stakeholder Group Identification 
The list provided in Appendix B was used to form the EMA’s initial interested parties list. The interested 
parties list is a living document, has expanded since GSA formation, and is revised regularly. The 
interested parties list will continue to be supplemented with information gathered for the stakeholder 
groups identified in the Stakeholder Engagement Chart for GSP Development, as provided in DWR’s 
Stakeholder Communication and Engagement Guidance Document2.  The stakeholder groups provided 
on DWR’s chart include: 

• General Public 
• Land Use 
• Private Users 
• Urban/Agricultural Users 
• Industrial Users 
• Environmental and Ecosystem 
• Economic Development 
• Human Right to Water 
• Native American Tribes 
• Federal and State Lands 
• Integrated Water Management 

In addition to the groups provided on DWR's chart, the following groups are on the EMA interested 
parties list: domestic well owners, commercial users, disadvantaged communities, municipal water 
agencies, and federal stakeholders. 

Groundwater Communication Portal (GCP) 
A web-based outreach tool called the Santa Ynez Groundwater Communication Portal (GCP) will be used 
to maintain the interested parties list for the EMA. The same tool will also be used by the other two 
GSAs in the Basin.  The GCP electronically notifies interested parties when events are scheduled by the 
GSAs regarding GSP development or other SGMA-related processes. Interested parties can add 
themselves to the list online at any time. The GCP will track outreach engagements and store the 
information in a database for GSA retrieval. The database will include meeting dates, locations, times, 
and documents such as meeting agendas, minutes, and matters considered by the GSAs. The GCP is not 
meant to replace, but to enhance, outreach efforts. A description of the GCP is provided in Appendix C. 

 
2 https://water.ca.gov/Programs/Groundwater-Management/Assistance-and-Engagement(accessed May 29, 2019) 

https://water.ca.gov/Programs/Groundwater-Management/Assistance-and-Engagement
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5. Stakeholder Survey 

DWR created a stakeholder survey template which can be found at its Communication and Engagement 
Digital Toolkit3 webpage. The survey is designed to learn about stakeholder interests, issues, and 
challenges. The survey asks the following questions: 

• Are you familiar with SGMA regulations? 
• Are you currently engaged in activity or discussions regarding groundwater management in this 

region? 
• Do you own or manage land in this region? 
• Do you manage water resources? If yes, what is your role? 
• What is your primary interest in land or water resources management? 
• Do you have concerns about groundwater management? If so, what are they? 
• Do you have recommendations regarding groundwater management? If so, what are they? 
• What else do you want me to know? 
• Who else should we listen to? 

The above questions and more are included in an EMA-specific survey included as Appendix D. 

The survey is scheduled to be distributed within the EMA in 2020. The survey will be distributed via e-
blast to the interested parties list, available on the GCP, and announced at public meetings. Final results 
will be summarized in a report and used to inform GSP development. 

  

 
3 https://water.ca.gov/Programs/Groundwater-Management/Assistance-and-Engagement  

https://water.ca.gov/Programs/Groundwater-Management/Assistance-and-Engagement
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6. Venues and Methods: Opportunities for Engagement 

As set forth in this C&E Plan, the Santa Ynez EMA GSA encourages the active involvement of diverse 
social, cultural, and economic elements of the population throughout the GSP development process. To 
this end, multiple stakeholder engagement methods will be employed as described below.  

Focused Engagement 
To involve a broad set of stakeholders, the groups below will be given focused attention in the 
engagement process. 

Disadvantaged Communities 
There are several disadvantaged communities within the EMA portion of the Basin based on block 
groups, census tracts, and census places. These areas are in the southeast portion of the EMA, as shown 
on Figure 3 below. Specific efforts will be used to ensure that communications are reaching these 
communities, so they are informed of the GSP development process and invited to participate. 
Additionally, public meetings and workshops will be inclusionary by using culturally appropriate 
language, education, and framing4 of the issues around sustainable groundwater management. 

Figure 3. Disadvantaged Communities and EMA GSA 

 

Tribal Governments 
Per SGMA §10720.3(c), any federally recognized Indian tribes may voluntarily agree to participate in the 
planning, financing, and management of SGMA activities.  Furthermore, Section §10723.2(h) specifically 
provides that California Native American tribes are among the beneficial users of groundwater that must 
be considered by the EMA GSA in preparing the GSP. The Santa Ynez Band of Chumash Mission Indians 
Tribal Reservation boundaries are within the boundary of the EMA, and the Tribal Chairman indicated 
early in the SGMA process that the Tribe looks forward to collaborating with the GSA. (See 

 
4 From Engaging Disadvantaged Communities in Resource Management 
https://innovation.luskin.ucla.edu/sites/default/files/Alcanza%20E-Report.pdf pg. 27, accessed 5/31/2019 

https://innovation.luskin.ucla.edu/sites/default/files/Alcanza%20E-Report.pdf
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correspondence attached as Appendix E). The EMA GSA remains in contact and welcomes participation 
with the Santa Ynez Band of Chumash Indians in GSP development. Currently, the Tribal Government is 
participating in the SGMA process for the EMA GSA through its representative on the Citizen Advisory 
Group (also known as CAG, discussed below).   

Bilingual Residents 
Information will be gathered regarding languages spoken in the communities within the EMA portion of 
the Basin and translation services will be offered for different languages as needed per the Dymally-
Alatorre Bilingual Service Act. 

Organizational Groups 
GSA leadership will plan to attend or host meetings with organizational groups such as mutual water 
companies, cities, community organizations, or governing bodies to familiarize them with the GSP 
development process and invite them to participate.  

Public Notices and Hearings 
SGMA requires a publicly noticed hearing at three distinct points in GSP development:  

• At GSA formation §10723(b) – this process is complete 
• When a GSP is adopted or amended (§10728.4) 
• Before imposing or increasing fees 

These hearings are legally required and are not held on a regular basis like the GSA committee meetings. 
The GSA committee meetings (also publicly noticed) are where presentation of draft GSP documents will 
occur and are described in the following section. The GCP will be used to increase awareness of 
upcoming meetings and hearings.  

GSA Committee Meetings 
GSA Committee meetings are conducted on a regular basis. The purpose of these meetings is to provide 
updates and information regarding the status of GSP development and related issues; and to receive 
feedback from the GSA Committee and the public on those matters. The meetings range in length 
depending on what is happening in the GSP development process.  As noted above, all GSA Committee 
meetings are noticed and open to the public in accordance with the Brown Act. 

Citizen Advisory Group 
The purpose of the EMA Citizen Advisory Group (CAG) is to provide an additional level of public input to 
the GSA Committee in a way that represents different categories of groundwater uses and users in the 
EMA as set forth by SGMA.  At various points during development of the EMA GSP, the CAG may be 
asked to provide its perspective on elements or sections of the GSP and on the final draft of the GSP.    

To ensure an efficient and collaborative process, the GSA Committee will select members to the CAG 
that reflect a diversity of interests and different types of groundwater uses and users in the EMA. At the 
direction of the GSA Committee, the CAG will provide input to the Committee relating to various 
elements or sections of the GSP, including but not limited to those pertaining to stakeholder 
engagement, data management, the hydrogeologic conceptual model, the numeric groundwater model, 
water budgets, sustainability goals, monitoring programs, and projects and management actions.  
Additional information regarding the EMA CAG can be found in the Santa Ynez Valley Groundwater 
Basin, Eastern Management Area Groundwater Sustainability Agency Citizen Advisory Group Guidelines, 
as adopted by the EMA GSA Committee during its April 2019 meeting, and included as Appendix F. 
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Informational Materials 
The Stakeholder Survey discussed in the previous section will ask stakeholders how they would like to 
receive information. Initially, it is anticipated that the informational materials listed below will be 
developed and made available for use by all stakeholders. 

GSA Webpage 
A webpage5 listing public meetings and information about SGMA implementation in the Santa Ynez 
Basin is currently located at the Santa Barbara County website and the SYRWCD website. The County 
webpage and the Santa Ynez River Water Conservation District website6 will direct interested parties to 
register at the GCP (described below). 

Groundwater Communication Portal 
The web-based Santa Ynez GCP is an efficient, multi-functional, user-friendly tool that will be used to 
communicate with interested parties. The GCP will store interested party information and distribute e-
mail invitations for all EMA-related meetings and events that are posted to the GCP calendar.  

There are additional tools within the GCP that will be used to enhance stakeholder communication. 
These tools include the following: 

• E-Blast. E-mails will be sent to interested parties using the e-blast tool. E-blasts will be effective 
for sending reminders of upcoming deadlines, such as the close of a survey or comment period. 
Interested parties can sign up to receive the e-blasts and may also choose to unsubscribe from 
them.  

• Public Comment. During public comment periods, a form will be available on the GCP for 
interested parties to submit comments. The form allows comments to be submitted by Section 
of the Draft GSP and automatically stores the information for GSA review, reducing the risk of 
misplaced comments. Interested parties may also use the form to submit general comments. 

• Direct Mailing. At key points in the GSP development process, direct mailings will be sent to 
stakeholders who have requested direct mailings and provided a mailing address. 

More information about the GCP is provided in Appendix C. 

FAQ 
A frequently asked questions (FAQ) document will be created and updated periodically throughout GSP 
development. The FAQ will address questions about SGMA, the EMA GSA, development of the EMA GSP, 
and issues related to the overall SGMA process for the Basin. 

Talking Points 
The GSA Committee meetings and the FAQ will serve as guides for talking points to share information 
about GSP development with local agencies and interested parties. Materials presented in GSA 
Committee meetings will be made available to local agencies to use when communicating with their 
constituents. Sharing these materials will support consistent messaging to audiences throughout the 
EMA. 

 
5 https://www.countyofsb.org/pwd/gsa.sbc 
6 https://syrwcd.com/ 

https://www.countyofsb.org/pwd/gsa.sbc
https://syrwcd.com/
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7. Evaluation and Assessment 

The activities identified in this C&E Plan are designed to meet the goals and objectives identified earlier 
in Section 2. Below, Table 3 lists tasks to implement this C&E Plan. This list will be modified and updated 
as needed throughout GSP development. 

Table 3. Outreach Tasks 

Task Description 

Launch Groundwater 
Communication Portal (GCP) 

Launch GCP, post meetings to calendar, promote at meetings. 

Include GCP on printed 
materials 

Educate public about where they can find information and updates 
related to SGMA in the EMA and the Basin overall. 

Announce GCP at public 
meetings 

Encourage interested parties to sign up using the GCP. 

Develop FAQ Develop FAQ as questions come in from the GSA Committee and 
interested parties. Maintain FAQ on the GCP and/or other locations 
and update as necessary. 

Form CAG Solicit and accept applications to join the CAG, select members, 
seek input from the CAG at key decision points. Publicly notice CAG 
meetings and send invitations using the GCP. 

Engage Disadvantaged 
Communities 

Assess and implement effective methods to engage disadvantaged 
communities in the EMA. 

Continue Communication with 
Native American Tribes 

Remain in contact with the Santa Ynez Band of Chumash Mission 
Indians. Add the Tribal Chairman and other tribal contacts to the 
GCP interested parties list. 

Conduct Stakeholder Survey Distribute stakeholder survey at meeting(s) and online.  Invite 
interested parties to participate using the GCP. Analyze results and 
summarize in a report. 

Outreach Schedule Keep outreach activities aligned with GSP development to provide 
opportunities for ongoing and meaningful input. 

Hold a public hearing for GSP 
adoption 

Per SGMA Section 10728.4, give 60-day notice and hold a public 
hearing to adopt the final EMA GSP before submitting to DWR. 

 

The schedule for the above outreach tasks is flexible and driven by the overall schedule for GSP 
development. Outreach activities occur when they best serve plan development. For example, when 
preparing to write a chapter about projects and management actions, the GSAs will conduct outreach 
related to collecting input regarding potential projects.  

Like the task list, this C&E Plan is a living document to be updated as needed throughout GSP 
development. Use and implementation of the task list and C&E Plan recommendations will indicate 
successful C&E Plan implementation.    
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8. Appendices 

Appendix A. Memorandum of Agreement for GSA formation 
Appendix B. Initial list of beneficial uses and users of groundwater 
Appendix C. Groundwater Communication Portal 
Appendix D. Stakeholder Survey 
Appendix E. Letter from Santa Ynez Band of Chumash Indians Tribal Chairman, 

Kenneth Kahn, August 2016  
Appendix F. Santa Ynez Valley Groundwater Basin, Eastern Management Area 

Groundwater Sustainability Agency Citizen Advisory Group 
Guidelines 
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Santa Ynez Basin Groundwater Communication Portal (GCP) 

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

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

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

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

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

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

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

GCP Features 

• Maintains the GSAs’ lists of 
interested parties 

• Allows interested parties to self-
register 

• Displays meeting details and 
documents 

• Automatically notifies interested 
parties with the click of a button 

• Tracks who was notified and 
who replied to event invitations 

• Generates a calendar of events 

• Supports e-mail blasts 

• Tracks outreach efforts with a 
communication log 

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

E-mail blasts 
An e-blast feature allows administrators to send out information that isn’t attached to an event.  E-
blasts are useful to inform interested parties when a new document is posted for public comment or 
when a public comment period is closing soon.  
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DRAFT Santa Ynez EMA Stakeholder Survey 
 

Thank you for taking the time to share your thoughts and concerns with us. All information will be 
collected, analyzed, and shared in aggregate. Individual responses will remain confidential.  
 

1. Are you familiar with the Sustainable Groundwater Management Act (SGMA)? 
� Yes 
� No 

 
2. Are you currently engaged in activities or discussions regarding groundwater management in this 

region? 
� Yes 
� No 

 
3. Do you own or manage land in this region? 

� Yes 
� No 

 
3b. If yes, what is the approximate size (in acres) of the largest land area you own or manage in this 

region?  
� Residential (under 1 acre) 
� 1-5 acres 
� 6-20 acres 
� 21-100 acres 
� More than 100 acres 
� Decline to state  

 
3c. If yes, please tell us about your current land use and are you planning any future changes in land 

use or water use in the next 20 years? (optional) 
 
 _____________________________________________________________________________  
 

4. Where do you get your drinking water supply?  
� Private well 
� Mutual Water Company or Community Service District  
� Unsure 
� Other, please specify _______________________ 

 
4b. If private well is selected in Q4, what is your well depth? If you are unsure, please leave this field 

blank. (optional) 
 
  _____________________________________________________________________________  
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4c. If private well is selected in Q4, has your well ever gone dry? 
� Yes 
� No 
� Unsure 

 
5. Where do you get your agricultural water supply?  

� Private well 
� Mutual Water Company or Community Service District  
� N/A 
� Other, please specify _______________________ 

 
5b. If private well is selected in Q5, what is your well depth? If you are unsure, please leave this field 

blank. (optional) 
 
  _____________________________________________________________________________  
 
5c. If private well is selected in Q5, has your well ever gone dry? 

� Yes 
� No 
� Unsure 

 
6. Please indicate which type(s) of stakeholder best describes you (select all that apply): 

� Residential user of water 
� Ag user of water 
� Environmental user of water 
� Entity responsible for monitoring and reporting groundwater data 
� Local land use planning agency 
� California Native American Tribe 
� Disadvantaged/Rural Community 
� Federal government 
� Other, please specify __________________ 
 

7. Do you manage water resources? 
� Yes 
� No 

 
7b. If yes, please tell us more about your role. (optional) 

 
  _____________________________________________________________________________  
 

8. What is your primary interest in land or water resource management? (optional) 
 
_____________________________________________________________________________  
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9. Do you have concerns about groundwater management? 
� Yes 
� No 

 
9b. If yes, what are your groundwater management concerns? (optional) 

 
_____________________________________________________________________________  
 
10. What do you see as the governance challenges for groundwater management? (optional) 

 

  _____________________________________________________________________________   

  _____________________________________________________________________________  

  _____________________________________________________________________________  

 
11. Do you have recommendations regarding groundwater management? 

� Yes 
� No 

 
11b. If yes, what are your groundwater management recommendations? (optional) 

 
  _____________________________________________________________________________  
 

12. What are your preferred solutions to achieve groundwater sustainability? (optional) 

  _____________________________________________________________________________   

  _____________________________________________________________________________  

  _____________________________________________________________________________  

 
13. Through which mediums would you prefer to receive SGMA updates, public meeting notices, etc.? 

Select all that apply. 
� Email 
� Website 
� Public workshops/meetings 
� Direct postal mail 
� Direct call 
� Along with my water bill  
� Newspaper 
� Social media 
� Radio 
� Other, please specify ________________________ 
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14. Please use the space below to share any other information, thoughts, concerns, etc. regarding 
groundwater management in your area. (optional) 

 
  _____________________________________________________________________________  
 

15. Please identify any other individuals, agencies, groups, resources, experts, etc. you’d recommend 
us being in contact with as we develop the EMA GSP. (optional) 

 
_____________________________________________________________________________  
 
Please provide your contact information below. 
 
Name: ___________________________________ Date: ______________________________ 
 
Organization or Business Name: ___________________________________________________ 
 
Address: ______________________________________________________________________ 
  
    ______________________________________________________________________ 
 
Phone: ___________________________________ Email: ______________________________ 
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