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October  11 , 2019          

 

 

Andrew Garcia  

San Luis & Delta -Mendota Water Authority  

842 6th St  

Los Banos, CA   93635  

 

Submitted online via :  http://deltamendota.org/gsp -summary/  

 

Re:  Public Draft  Groundwater Sustainability Plan  for the Northern and Central Delta -

Mendota Regions  

 

 

Dear Mr. Garcia ,    

 

The Nature  Conservancy  (TNC)  appreciates the  opportunity  to  comment on  the  Groundwater 

Sustainability Plan  for the Northern and Central Delta -Mendota  Regions  being prepared under  

the Sustainable Groundwater Management Act (SGMA).  

 

TNC as a Stakeholder Representative for the Environment  

 

TNC is a global,  nonp rofit  organization  dedicated to  conserving the  lands  and  waters on which  

all  life  depends.   We seek to  achieve  our  mission through  science -based  planning  and  

implementation  of  conservation  strategies .  For decades, we have dedicated resources to 

establishing diverse partnerships and developing foundational science products for  achiev ing  

positive out comes for people and nature in California .  TNC was  part  of  a stakeholder group  

formed  by  the  Water Foundation  in  early  2014  to  develop  recommendations  for  groundwater  

reform  and  actively  worked to shap e and pass S GMA. 

  

Our  reason  for  engaging is  simple :  Californiaôs freshwater biodiversity  is highly  imperiled.   

We have  lost  more  than  90  percent  of  our native  wetland  and  river habitats,  leading  to  

precipitous  declines  in  native  plants  and  the  populations of animals that call these places 

home.  These natu ral resources are  intricately connected to Californiaôs economy providing 

direct  benefits  through  industries such as fisheries, timber and huntin g,  as we ll as indi rec t 

benefits su ch as clean water  suppli es.  SGMA must be successful for us to achieve a 

sust ainable future , in which people and nature can thrive within the Northern and Central 

Delta -Mendota Regions  and California . 

 

We believe that the  success of SGMA depends  on bringing the best available science to the 

table, engaging all stakeholders in robus t dialog, providing strong incentives for beneficial 

outcomes and rigorous enforcement by the State of California.  

 

Given our mission, we are particularly concerned abo ut the inclusion of nature , as required, 

in GSPs.  The Nature Conservancy (TNC) has deve loped a suite of tools based on best available 

science to help Groundwater Sustainability Agencies ( GSAs) , consultants, and stakeholders 

efficiently incorporate nature into GSPs.  These tools and resources are available online at 

     [916] 449 -2850  

nature.org  

GroundwaterResourceHub .org  

 

555 Capitol Mall, Suite 1290  

Sacramento, California 95814  

C A L I F O R N I A  W A T E R  |  G R O U N D W A T E R   

http://deltamendota.org/gsp-summary/
http://deltamendota.org/gsp-summary/
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GroundwaterResourceHub.org .  TNCôs tools and resources are intended to reduce costs, 

shorten timelines, and increase benefits for both peop le and nature.  

 

 

Addressing Natureôs Water Needs in GSPs  

 

SGMA requires that all benefic ial uses and users, including environmental users of 

groundwater , be considered in the development and implementation of GSPs (Water Code § 

10723.2).   

The GSP Regulations include specific requirements to identify and consider groundwater -

dependent ecosyst ems  (GDEs)  [ 23 CCR §354.16(g) ]  when determining whether groundwater 

conditions are having potential effects on beneficial uses and users.  GSAs must also assess 

whether sustainable management criteria may cause adverse impacts to beneficial uses  and 

users , which include environmental u ses, such as plants and animals .  TNC has identified each 

part of GSP s where consideration of beneficial uses and users are required. That list is 

available here: https://groundwaterresourcehub.org/importance -of -gdes/provisions - related -

to -groundwater -dependent -ecosystems - in - the -groundwater -s. Please ensure that 

environmental beneficia l users are addressed accordin gly throughout the GSP.   Adaptive 

management is embedded within SGMA and provides a process to work toward sustainability 

over time by beginning with the best available information to make initial decisions, 

monitoring the res ults of those decision, and us ing data collected through monitoring to revise 

decisions in the future.  Over time, GSPs should improve as data gaps are reduced and 

uncertainties addressed.  

To help ensure that GSPs adequately address nature as required unde r SGMA, TNC has 

prepared a che cklist ( Attachment  A )  for GSAs and their consultants to use .  TNC believes 

the following elements are foundational for 2020 GSP submittals.   For detailed guidance on 

how to address the checklist items, please also see our publ ication, GDEs under SGMA: 

Guidance for Preparing GSPs 1.  

 

1. Environmental Representation  

SGMA requires that GSAs consider the interests of all beneficial uses and users of 

groundwater.  To meet this requirement, we recommend actively engaging environmental  

stakeholders by including environmental representation on the GSA board, technical advis ory 

group, and/ or working groups.  This could  include local staff from state and federal resource 

agencies, nonprofit organizations and other environmental interests.  By engaging these 

stakeholders, GSAs will benefit from access to additional data and res ources, as well as a 

more robust and inclusive GSP.  

 

2. Basin GDE and ISW Maps  

SGMA requires that GDEs and interconnected surface waters (ISWs) be identified in the GS P.  

We recommend using the Natural Communities Commonly Associated with Groundwater  

Dataset (NC Dataset) provided onli ne 2 by the Department of Water Resources (DWR) as a 

starting point for the GDE map.  The NC Dataset was developed through a collaboration 

between DWR, the California Department of Fish and Wildlife (CDFW) and TNC.  We also 

recommend using GDE Pulse, which is also available on the internet at 

https://gde.codefornature.org/#/home .  We a lso recommend using the California Natural 

                                                 
1GDEs under SGMA: Guidance for Preparing GSPs is  available at: 
https://groundwaterresourcehub.org/public/uploads/pdfs/GWR_Hub_GDE_Guidance_Doc_2 -1-18.pdf  

2 The Department of Water Resourcesô Natural Communities Commonly Associated with Groundwater dataset is 
available at: https://gis.water.ca.gov/app/NCDatasetViewer/  

http://www.groundwaterresourcehub.org/
https://groundwaterresourcehub.org/importance-of-gdes/provisions-related-to-groundwater-dependent-ecosystems-in-the-groundwater-s
https://groundwaterresourcehub.org/importance-of-gdes/provisions-related-to-groundwater-dependent-ecosystems-in-the-groundwater-s
https://gde.codefornature.org/#/home
https://groundwaterresourcehub.org/public/uploads/pdfs/GWR_Hub_GDE_Guidance_Doc_2-1-18.pdf
https://gis.water.ca.gov/app/NCDatasetViewer/
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Diversity Database (CNDDB) data set provided by CDFW to look up species occurrences within 

your area.  

 

3. Potentia l Effects on Environmental Beneficial Users  

SGMA requires that potential effects on GDEs and enviro nmental surface water users be 

described when defining undesirable results.  In addition to identifying GDEs in the basin, TNC 

recommends identifying benefic ial users of surface water, which include environmental users. 

This is a critical step, as it is im possible to define ñsignificant and unreasonable adverse 

impactsò without knowing what  is being impacted.  We acknowledge and appreciate your 

inclusion of TNCôs freshwater species list for the Northern and Central Delta -Mendota Region  

in your GSP.  Our hop e is that this information will help your GSA better evaluate the impacts 

of groundwater management on environmental beneficial users of surface water.   We 

recommend that after identify ing which freshwater species exist in your basin, especially 

federal -  and state - listed species, that you contact staff at  CDFW, United States Fish and 

Wildlife Service (USFWS) and/or National Marine Fisheries Services (NMFS) to obtain their 

input on the groundwater and surface water needs of the organisms on the GSAôs freshwater 

species list.  We also refer you to the Critical Species Lookbook 3 prepared by TNC and partner 

organizations for additional background information on the water needs and groundwate r 

reliance of critical species.   Since effects to plants and animals are difficult and sometimes 

impossible to reverse, we recommend erring on the side of caution to preserve sufficient 

groundwater conditions to sustain GDEs and ISWs.  

 

4. Biological and Hy drological Monitoring  

If sufficient  hydrological and biological data in a nd around GDEs is not available in time for 

the 2020/2022 plan, data gaps should be identified along with actions to reconcile the gaps 

in the monitoring network.  

 

TNC has  reviewed the Northern and Central Delta -Mendot a Regions  Draft GSP  and 

acknowledges a nd appreciate s the  use of some our relevant resources in addressing GDE -

related topics .  However, we  consider it to be  inadequate  under SGMA since  key 

environmental beneficial uses and users are not adequately identified and considered .  In 

particular, ISW s and GDEs are not adequately identified and evaluated for ecological 

importance  or  adequately considered in the basinôs sustainable management  criteria .  Please 

present a more thorough analysis of the identification and evaluation of ISWs and 

GDEs in subs equent drafts of the GSP .  Once GDEs are identified, they must be 

considered when defining undesirable results  and  evaluated  for further monitoring  

needs .  

 

Our specific comments related to the Northern and Central Delta -Mendota Regions  GSP are 

provided in detail in Attachment B  and are in reference to the numbered items in 

Attachment A .    Attachment C describes six best practices that GSAs and their consultants 

can apply when using local groundwater  data to confirm a connection to groundwater for 

DWRôs NC Dataset .  Attach ment D  provides an overview of a new, free online tool (i.e., GDE 

Pulse) that allows GSAs to assess changes in GDE health using satellite, rainf all, and 

groundwater data.  

 

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

 

 

 

                                                 
3 Available online at:  https://groundwaterresourcehub.org/sgma - tools/the -critical -species - lookboo k/  

https://groundwaterresourcehub.org/sgma-tools/the-critical-species-lookbook/
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Best Regards,   

 

 

 

Sandi Matsumoto  

Associate Director , California Water Program  

The Nature Conservancy  
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Attachment A   
 

Environmental User Checklist  

 
 
The  Nature Conservancy is neither dispensing legal advice nor warranting any outcome that could result from the use of this check list.  Following this checklist 
does not guarantee approval of a GSP or compliance with SGMA, both of which will be  determined by DWR and the State Water Resources Control Board.  
 

 

GSP Plan Element*  GDE Inclusion in GSPs:  Identification and Consideration Elements  Check Box  

A
d

m
in

 

In
fo

 2.1.5  
Notice & 

Communication  
23 CCR §354.10  

Description of the types of environmental beneficial uses of groundwater that exist within GDEs and a description 
of how environmental stakeholders were engaged throughout the development of the GSP.  

 
1 

P
la

n
n

in
g

 

F
ra

m
e
w

o
rk

 

2.1.2 to 2.1.4  
Description of 

Plan Area  
23 CCR §354.8  

Description of jurisdictional bo undaries, existing land use designations, water use management and monitoring 
programs; general plans and other land use plans relevant to GDEs and their relationship to the GSP.   

2 

Description of  instream flow requirements, threatened and endangered s pecies habitat, critical habitat, and 
protected areas.  

3 

Summary of process for permitting new or replacement wells for the basin, and how the process incorporates any 
protection of GDEs  

4 

B
a

s
in

 S
e
tt
in

g
 

2.2.1 
Hydrogeologic 

Conceptual 
Model  

23 CCR §354 .14  

Basin Bottom Boundary:  
Is the bottom of the basin defined as at least as deep as the deepest groundwater extractions?  

5 

Principal aquifers and aquitards:   
Are shallow aquifers adequately described, so that interconnections with surface water and ver tical groundwater gradients with 
other aquifers can be characterized?  

6 

Basin cross sections:  
Do cross -sections illustrate the relationships between GDEs, surface waters and principal aquifers?  

7 

2.2.2  
Current & 
Historical 

Groundwater 
Conditions  

23  CCR §354.16  
 

Interconnected surface waters:  8 

Interconnected surface water maps for the basin with gaining and losing reaches defined (included as a figure in GSP & submitted 
as a shapefile on SGMA portal).  

9 

Estimates of current and historical sur face water depletions for interconnected surface waters quantified and described by reach, 
season, and water year type.  

10  

Basin GDE map included  (as figure in text & submitted as a shapefile on SGMA Portal).  11  
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If NC Dataset was used:  

Basin GDE map  denotes which polygons were kept, removed, and added from NC Dataset 
(Worksheet 1, can be attached in GSP section 6.0).  

12  

The basinôs GDE shapefile, which is submitted via the SGMA Portal, includes two new fields in 
its attribute table denoting: 1) w hich polygons were kept/removed/added, and 2) the change 
reason (e.g.,  why polygons were removed).  

13  

GDEs polygons are consolidated into larger units and named for easier identification 
throughout GSP.  

14  

If NC Dataset was not  used:  
Description of why NC dataset was not used, and how an alternative dataset and/or mapping 
approach used is best available information.  

15  

Description of GDEs included:  16  

Historical and current groundwater conditions and variability are described in each GDE unit.  17  

Historical and current ecological conditions and variability are described in each GDE unit.  18  

Each GDE unit has been characterized as having high, moderate, or low ecological value.  19  

Inventory of species, habitats, and protected lands for each GDE unit with ecological importance (Worksheet 2, can be attached 
in GSP section 6.0).  

20  

2.2.3  
Water Budget  
23 CCR §354.18  

Groundwater inputs and outputs (e.g., evapotranspiration) of native vegetation and managed wetlands are included in the 
basinôs historical and current water budget. 

21  

Potential impacts to groundwater conditions due to land use changes, climate change, and population growth to GDEs and 
aquatic ecosystems are considered in the projected water budget.  

22  

S
u
s
ta

in
a

b
le

 M
a

n
a

g
e

m
e

n
t 
C
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a

 

3.1 
Sustainability 

Goal  
23 CCR §354.24  

Environmental stakeholders/representatives were consulted.  23  

Sustainability goal mentions GDEs or species and habitats that are of particular concern or interest.  24  

Sustainability goal mentions wh ether the intention is to address pre -SGMA impacts, maintain or improve conditions within GDEs 
or species and habitat s that are of particular concern or interest.  

25  

3.2  
Measurable 
Objectives  

23 CCR §354.30  

Description of how GDEs were considered and wh ether the measurable objectives and interim milestones will help 
achieve the sustainability goal as it pertains to the environment.  

26  

3.3  
Minimum 

Thresholds  
23 CCR §354.28  

Description of how GDEs and environmental uses of surface water were considered when setting minimum 
thresholds for relevant sustainability indicators:  

27  

Will adverse impacts to GDEs and/or aquatic ecosystems dependent on interconnected surface waters (beneficial user of surface 
water) be avoided with the selected minimum threshol ds? 

28  

Are there any differences between the selected minimum threshold and state, federal, or local standards relevant to the species 
or habitats residing in GDEs or aquatic ecosystems dependent on interconnected surface waters?  

29  

3.4  
Undesirable 

Results  
23 CCR §354.26  

For GDEs, hydrological data are compiled and synthesized for eac h GDE unit:  30  

If hydrological data are available  
within/nearby the GDE  

Hydrological datasets are plotted and provided for each GDE unit (Worksheet 3, can be 
attached in GSP Section 6.0).  

31  

Baseline period in the hydrologic data is defined.  32  
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GDE unit is classified as having high, moderate, or low susceptibility to changes in 
groundwater.  

33  

Cause -and -effect relationships between groundwater changes and GD Es are explored.  34  

If hydrological data are not available  
within/nearby the GDE  

Data gaps/insufficiencies are described.  35  

Plans to reconcile data gaps in the monitoring network are stated.  36  

For GDEs, biological data are compiled and synthesi zed for each GDE unit:  37  

Biological datasets are plotted and provided for each GDE unit, and when possible provide baseline conditions for assessment 
of trends and variability.  

38  

Data gaps/insufficiencies are described.  39  

Plans to reconcile dat a gaps in the monitoring network are stated.  40  

Description of potential effects on GDEs, land uses and property interests:  41  

Cause -and -effect relationships between GDE and groundwater conditions are described.  42  

Impacts to GDEs that are conside red to be ñsignificant and unreasonableò are described.  43  

Known hydrological thresholds or triggers (e.g., instream flow criteria, groundwater depths, water quality parameters) for 
significant impacts to relevant species or ecological communities are r eported.  

44  

Land uses include and consider recreational uses (e.g., fishing/hunting, hiking, boating).  45  

Property interests include and consider privately and publicly protected conservation lands and opens spaces, including 
wildlife refuges, parks,  and natural preserves.  

46  

S
u
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a

b
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 3.5  
Monitoring 

Network  
23 CCR §354.34  

Description of whether hydrological data are spatially and temporally sufficient to monitor groundwater conditions for each 
GDE unit.  

47  

Description of ho w hydrological data gaps and insufficiencies will be reconciled in the monitoring network.  48  

Description of how impacts to GDEs and environmental surface water users, as detected by biological responses, will be 
monitored and which GDE monitoring metho ds will be used in conjun ction with hydrologic data to evaluate cause -and -effect 
relationships with groundwater conditions.  

49  

P
ro

je
c
ts

 &
 

M
g

m
t 

A
c
ti
o

n
s

 

4.0. Projects & 
Mgmt Actions to 

Achieve 
Sustainability 

Goal  
23 CCR §354.44  

Description of how GDEs will  benefit from relevant project or management actions.  50  

Description of how projects and management actions will be evaluated to assess whether adverse impacts to the GDE will be 
mitigated or prevented.  

51  

*  In reference to DWRôs GSP annotated outline guidance document, available at:      

   https://water.ca.gov/LegacyFiles/groundwater/sgm/pdfs/GD_GSP_Out line_Final_2016 -12 -23.pdf  

https://water.ca.gov/LegacyFiles/groundwater/sgm/pdfs/GD_GSP_Outline_Final_2016-12-23.pdf
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Attachment B 
 

TNC  Evaluation of  the  

Northern and  Central Delta - Mendota Region s Groundwater Sustainability Plan , 

Public Review Draft  

 
 

A complete draft of the Northern and Central Delta -Mendota Regions was provided for public 

review on September  9, 2019.  TNC has previousl y provided comments on GSP Draft 

Section 5.2 (Hydrogeologic Conceptual Model) in a letter dated April 3, 2019.  T his 

attachment summarizes our  comments on the complete public draft GSP and  includes any 

initial review comments from our April 3, 2019 letter that have not yet been addressed .  

Comments are provided in the order of  the checklist items included as Attachment A.     

 

Checklist Item 1 -  Notice & Communication (23 CCR §354.10)  

 

[Section 4.1 Description of Beneficial Uses and Users in Plan Area  (p. 4 -1-4-3)]  

 

¶ The California Water Code §1305(f) defines that beneficial uses of waters of the 

State include ñpreservation and enhancement of fish, wildlife, and other aquatic 

resources and preservesò (p. 4-1). Table 4 -1 lists beneficial uses and user 

stakehold er groups (p. 4 -2 to 4 -3) and includes federal and state lands and facilities; 

environmental agencies and groups; rivers, c reeks, and recreational and wildlife 

refuges; and recreational areas in addition to the direct users of groundwater and 

surface water . The GSP noted further refinement of the Table 4 -1 list will be made by 

2025.  Please describe whether other beneficial us es and users of 

groundwater in the Subbasin are present: Protected Lands, including 

conservation areas and other protected lands; and  Public Trust Uses 

including wildlife, aquatic habitat, fisheries, and recreation.    

¶ The types and locations of environmental uses, species and habitats supported, and 

the designated beneficial environmental uses of surface waters that may be affected 

by g roundwater extraction in the Subbasin should be specified.  Please identify 

environme ntal users, and refer to the following:  

o Natural Communities Commonly Associated with Groundwater dataset (NC 

Dataset) -  https://gis.water.ca.gov/app/ NCDatasetViewer/  

o The l ist of freshwater species located in the Delta -Mendo ta Subbasin in  Table 

5-10 of the GSP .  Please take particular note of the species with protected 

status.  

Checklist Items 2 to 4 -  Description of general plans and other land use  plans relevant to 

GDEs and their relationship to the GSP (23 CCR §354.8)  

 

[Section 2. 2.1  General Plans in Plan Area  (p. 2 -42  to 2 -66 )]  

  

¶ Figure 2 -26 (p. 2 -43) shows the area covered by city, community, and county 

general plans.  There are five county plan s, one city plan, and three community 

plans that cover a portion of the Northern and Central Delta -Mendo ta Region s.  The 

plans should be m odified to include a discussion of General Plan goals and policies 

related to the protection and management of GDEs an d aquatic resources that could 
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be affected by groundwater withdrawals.  Please include a discussion of how 

implementation of the GSP may a ffect and be coordinated with General Plan 

policies and procedures regarding the protection of wetlands, aquatic 

resou rces and other GDEs and ISWs.  

¶ In general  the plans seek to protect riparian habitat.  This section should identify 

Habitat Conservation P lans (HCPs) or Natural Community Conservation Plans 

(NCCPs) within the Subbasin and if they are associated with critic al, GDE or ISW 

habitats.  Please identify all relevant HCPs and NCCPs within the Subbasin 

and  address how GSP implementation will coordina te with the goals of 

these HCPs or NCCPs.  

¶ Please refer to the Critical Species Lookbook 4 to review and discuss the pot ential 

groundwater reliance of critical species in the basin.  Please include a discussion 

regarding the management of critical habitat fo r these aquatic species and 

its relationship to the GSP.  

[Section 2.1.2.2 Major Water -Related Infrastructure (p. 2 -10 to  2-12)]  

 

¶ The GSP provides a  description of the major water infrastructure  projects  including 

the Central Valley Project , the State Water Project ,  and the Tracy Fish Collection 

Project , however t here is no discussion of any in -stream flow requirements.  Please 

describe any current or planned in - stream flow requirements of the San 

Joaquin  and Merced Rivers or any of the w estside creeks.  

[Section 2.3.2  County Well Construction/Destruction Standards and Permitting  (p. 2 -77 )]  

 

¶ Table 2 -7 (p. 2 -78) summarizes we ll permitting requirements and county ordinances 

for the counties of Fresno, San Benito, Merced, Stani slaus, and San Joaquin. The 

counties have ordinances that limit groundwater export and several counties have 

ordinances that minimize unsustainable ground water extraction. Please include a 

discussion  of the following  in this section :  

o Future well permitting must be coordinated with the GSP to assure 

achievement of the Planôs sustainability goals.    

o The State Third Appellate District recently found that Coun ties have a 

responsibility to consider the potential impacts of groundwater withdrawals on 

public trust resources when permitting new wells near streams with public 

trust uses (ELF v. SWRCB and Siskiyou County, No. C083239). The need for 

well permitting pr ograms to comply with this requirement should be stated  in 

the t ext .  

 

Checklist Items 5, 6, and 7 ï Hydrogeologic Conceptual Model (23 CCR §354.14)  

 

[ Section 5.2.5.2 Definable Bottom of Basin (p. 5 -12)]  

 

¶ Defining the bottom of Subbasin  based on geochemical  properties is a suitable 

approach for defining the base of freshwater, however, as noted on page 9 of DWR's 

                                                 
4 Available online at:  https://groundwaterresourcehub.org/sgma - tools/the -critical -species - lookbook/  

https://groundwaterresourcehub.org/sgma-tools/the-critical-species-lookbook/
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Hydrogeologic Conceptual Model BMP 

(https://water .ca.gov/LegacyFiles/groundwater/sgm/pdfs/BMP_HCM_Final_2016 -12 -

23.pdf )  "the definable bottom of the basin should be at least as deep as the deepest 

groundwater extractions". Thus, groundwater extraction well depth data 

should also be included in the deter mination of the basin bottom.   This will 

prevent the possibility of ext ractors with wells deeper than the basin boundary 

(defined by the base of freshwater) from claiming exemption of SGMA due to their 

well residing outside the vertical extent of the basin  boundary.  

[ Section 5.2.6.1 Principal Aquifers (p. 5-12 to 5-14)]  

 

¶ The very shallow unconfined groundwater falls under DWRôs definition of a principal 

aquifer, which is defined as ñaquifer or aquifer system that store, transmit, and yield 

significant or ec onomic quantities of groundwater to wells, springs, or surface water 

systemsò [23 CCR §351(aa) ].  Thus, disregarding this shallow groundwater as 

a principal aquifer due to its ñshallow nature and high salinityò is 

inadequate.  This is especially true in the places where projects to develop the 

shallow groundwater may be considered for use on more  salt - tolerant crops. SGMA 

requires GSAs to sustainably manage groundwater resources in all aquifers, 

especially if groundwater use and management can result to i mpacts on beneficial 

uses and users.  Please refer to Best Practice #1 in Attachment C for further 

explanation and accompanying graphics .   

[Section 5.2.6 .2  Aquifer Properties  p. 5 -14 to 5 -31 ]   

   

¶ Regional basin -wide geologic cross sections are provided i n Figures 5 -7 through 5 -16 

(p.  5-15 to  5-27). These cross -sections do not include a graphical representation of 

the manner in which the very shallow groundwater or perched water may interact 

with ISWs or GDEs that would allow the reader to understand this topic.  Please 

include example near - su rface cross section details that depict the 

conceptual understanding of shallow groundwater and stream interactions 

at different locations, including  the perched aquifer and the Upper Aquifer .  

¶ The two -aquifer system i s separated primarily by the Corcoran Clay, which has a 

variable depth as shown on Figure 5 -17 (p. 5 -28). The Corcoran Clay is absent in the 

far western parts of the Subbasin. There is also a Very Shallow unconfined 

groundwater zone , and  perched water is s ometimes present due to fine -grained c lay 

layers.  Please provide a map showing where the Very Shallow g roundwater 

zone and the perched aquifers are located.   

[Section 5.3.2.4 Groundwater Trends (p. 5 -92 to 5 -118)]   

 

¶ Data gap areas for  the Upper Aquifer, Lower Aquifer, or both are shown in Figure 5 -

64 (p. 5 -96).  Much of the data gaps area  is located within the Northern and Central 

Delta -Mendota Region s. There are very few wells screened in the Upper Aquifer 

shown in the groundwater con tour map in Spring 2013 a nd Fall 2013, as shown on 

Figures 5 -80 and 5 -81 , within the Northern and Central Delta -Mendota Region s.  

Please explain how these data gaps will be filled , or refer to a section later 

in the GSP .  

https://water.ca.gov/LegacyFiles/groundwater/sgm/pdfs/BMP_HCM_Final_2016-12-23.pdf
https://water.ca.gov/LegacyFiles/groundwater/sgm/pdfs/BMP_HCM_Final_2016-12-23.pdf
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¶ Well hydrographs are shown for well s screened in the Ve ry Shallow Groundwater in 

Figure 5 -67 (p. 5 -99).  Please indicate which of these wells are located within 

the Northern and Central Delta - Mendota Region s.  

¶ The GSP states (p. 5 -94) that v ertical gradients are restricted by the Corcoran Cl ay.  

In the western part of the Subbasin, interfingering clay layers minimize downward 

gradients, except where the clay has been compromised by the construction of 

composite wells.  Please provide data  or analysis  to explain and substantiate 

the vertical gradients  noted in th e text .  

 

Checklist Items 8, 9, and 10 ï Interconnected Surface Waters (ISW) (23 CCR §354.16)    

 

[ Section 5.3.7 Interconnected Surface Water Systems  (p. 5-170 to 5 -172 )]  

 

¶ The regulations [23 CCR §351(o)] define interconnected surface waters (ISW) as 

ñsurface 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 

depletedò.  ñAt any pointò has both a spatial and temporal component.  Even short 

durations of interconnections of groundwater and surface water can be crucial for 

surface water flow and supporting environmental users of groundwater and surface 

water. ISWs can be either gaining or losing.   The text states  (p. 5 -170) ñStreams 

stemming from the west s ide  of the Delta -Mendota Subbasin are ephemeral in 

nature, and only two of these creeks reach the San Joaquin River  (Del Puerto Creek 

and Orestimba Creek). These creeks lose their flows to the underlying vadose zone 

(net - losing  streams) and therefore do no t represent areas of potential GDEs. ò  No 

evidence is provided in the Plan that states that these streams are not connected to 

the Upper  Aquifer along some portion of the drainage for some time period .  Please 

provide data or analysis to b ack  up  the statement that these westside 

streams do not represent areas of potential GDEs .  Please reconcile data 

gaps (shallow monitoring wells, stream gauges, and nested/clustered 

wells) along surface water f eatures in the Monitoring Network section of the 

GSP to improve ISW mapping in future GSPs .   

¶ Please provide more detail on how the quantity of gains and/or depletions 

from the groundwater at each rea ch of the San Joaquin River was 

determined.   For example,  were the values taken from the cited literature sources 

or determined from further analysis or modeling?  Please provide or refer to a map 

that shows the designated reaches listed in Table 5 -9.  

 

Checklist Items  11 to 15, Identifying and Mapping GDEs (23 C CR §354.16)  

 

[Section 5.3.7.6 Groundwater Dependent Ecosystems (p. 5-172 )]  

 

¶ The text states (p. 5 -172): ñTo further screen available information regarding GDEs, 

the following standards were set for identifying GDEs in the Northern and Central 

Delta -Mendota  Regions: (1) areas with depths to groundwater levels greater than 30 

feet w ere eliminated unless the vegetation identified in those areas were consistent 

with species with deep root systems (e.g. live oaks); (2) seasonally -managed areas 
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and wetlands were eliminated due to their dependence on applied surface water; and 

(3) a 100 - foot buffer was applied around the San Joaquin River within the Northern 

Delta -Mendota Region to include all communities in the NCCAG dataset as potential 

GDEs, except where profess ional judgement and local knowledge determined GDEs 

were not present.ò  The three standards  are discussed in turn below.   

¶ The following comments apply to Standard  (1): A reas with depth to groundwater 

greater than 30 feet in Spring 2015 , unless the vegetat ion identified in those areas 

were consistent with species with deep root sy stems (e.g. live oaks) .   

o While depth to groundwater levels within 30 feet are generally accepted as 

being a proxy for confirming that polygons in the NC dataset are connected to 

groundwater, it is highly advised that seasonal and interannual groundwater 

fluctuations in the groundwater regime are taken into consideration. Utilizing 

groundwater data from one point in time (e.g., Spring 2015) can 

misrepresent groundwater levels requir ed by GDEs, and inadvertently result 

in adverse impacts to the GDEs.   Based on a study we recently submitted to 

Frontiers in Environmental Science Journal, we've observed riparian forests 

along the Cosumnes River to experience a range in groundwater levels  

between 1.5 and 75 feet over seasonal and interannual timescal es. Seasonal 

fluctuations in the regional water table can support perched groundwater near 

an intermittent river that seasonally runs dry due to large seasonal 

fluctuations in the regional wate r table.  While perched groundwater itself 

cannot directly be m anaged due to its position in the vadose zone, the water 

table position within the regional aquifer (via pumping rate restrictions, 

restricted pumping at certain depths, restricted pumping arou nd GDEs, well 

density rules) and its interactions with surface water (e.g., timing and 

duration) can be managed to prevent adverse impacts to ecosystems due to 

changes in groundwater quality and quantity under SGMA. We highly 

recommend using depth to groun dwater data from multiple seasons 

and water year types (e.g., w et, dry, average, drought) to determine 

the range of depth to groundwater around NC dataset polygons.  

Please refer to Attachment C of this letter for best practices for using 

local groundwat er data to verify whether polygons in the NC Dataset 

are suppor ted by groundwater in an aquifer.  If insufficient data are 

available to describe groundwater conditions within or near polygons 

from the NC dataset, include those polygons in the GSP until dat a 

gaps are reconciled in the monitoring network. Additionally, Spring 

2015 is after the SGMA benchmark date of January 1, 2015. Please 

include groundwater condition data prior to the SGMA benchmark 

date in the analysis.    

o Please confirm that wells screened  in the Upper Aquifer (or v ery 

shallow g roundwater where present) are being used to verify 

whether NCCAGs are actual GDEs, given the significant data gap areas 

noted on Figure 5 - 64 (page 5 - 96).   Using ñdepth to groundwaterò 

measurements from confined aqu ifers is mapping piezometric head of the 

confined aquifer and not detecting groundwater conditions in the principal 

aquifers of the unconfined aquifer that are supporting the ecosystem.  If there 
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is insufficient groundwater level data in the Upper Aquifer,  then the NCCAGs 

in these areas should be included as GDEs in the GSP until data gaps are 

reconciled in the monitoring network.  

o Please provide depth to groundwater contour maps and note the 

following best practices for doing so .    

Á i) Are the wells used f or interpolating depth to groundwater sufficiently 

close (<5km) to NC Dataset polygons to reflect local conditions 

relevant to ecosystems?    

Á ii ) Are the wells used for interpolating depth to groundwater screened 

within the surficial unconfined aquifer and capable of measuring the 

t rue water table (see comment b above) ?   

Á iii ) Is depth to groundwater contoured using groundwater elevations at 

monitoring wells to get groundwater elevation contours across the 

landscape?  This layer can then be subtracted from l and surface 

elevations from a Digital Elevation Model (DEM) to estimate depth - to -

groundwater contours across the landscape. This will provide much 

more accurate contours of depth - to -groundwater along streams and 

other land surface depressions where GDEs ar e commonly f ound.  

Depth to groundwater contours developed from depth to groundwater 

measurements at wells assumes that the land surface is constant, 

which is a poor assumption to make.  It is better to assume that water 

surface elevations are constant in between well s, and then calculate 

depth to groundwater using a DEM of the land surface to contour 

depth to groundwater .  

o Please use care when considering rooting depths of vegetation.  

Please l ist the species in each GDE , and whether the GDE was  

eliminated  or retained  based on the 30 - foot standard , and provide 

evidence for the decision .   While Valley Oak (Quercus lobata) have been 

observed to have a max rooting depth of ~24 feet 

(https://groundwaterresourcehub.org/gde - tools/gde - rooting -depths -

database - for -gd es/), rootin g depths are likely to spatially vary based on the 

local hydrologic conditions available to the plant.  Also, max rooting depths do 

not take capillary action into consideration, which will vary with soil type and 

is an important consideration s ince woody p hreatophytes generally do not 

prefer to have their roots submerged in groundwater for extended periods of 

time, and hence can access groundwater at deeper depths.   

¶ The following comment applies to  Standard  (2) : H abitat areas with supplemental 

water .  The application of supplemental water to managed wetlands does not 

preclude  the possibility that NC polygons could be accessing groundwater in addition 

to the supplied water.   In the scientific literature, it is generally acknowledged that 

GDEs can  rely on groundwater for some or all  of their requirements. GDEs can rely 

on multiple water sources simultaneously and at different temporal/spatial scales 

(e.g., precipitation, river water, reservoir water, soil moisture in the vadose zone, 

groundwater, a pplied  water, treated wastewater effluent, urban stormwater, 

irrigated return flow). SGMA defines GDEs as "ecological communities and species 

that depend on groundwater emerging from aquifers  or on groundwater occurring 
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near  the ground surface". Hence, we recomm end that depth to groundwater 

contour maps are used to identify whether a connection to groundwater 

exists for the m anaged w etlands in the Northern and Central Delta - Mendota 

Region s.  Please refer to Attachment C of this letter for best practices f or 

using local groundwater data to verify whether polygons in the NC Dataset 

are supported by groundwater in an aquifer.    

¶ The following comment applies to Standard  (3) :  100 - foot buffer area applied around 

the San Joaquin River.   We disagree wit h the use o f an arbitrary 100 - foot 

cutoff . In addition to  ñprofessional judgement and local knowledgeò p lease 

explain  how this criterion  is supported by groundwater leve l and plant 

physiological data  to exclude potential  GDE s near the river .  

¶ On p. 5 -173 the GSP states, ñPossible GDEs have also been identified along streams 

originating from the Coast Range; however, these areas are topographically 

disconnected from the Subbasinôs principal aquifers and are located in areas of de 

minimus or zero groundwater use and are therefore are unmanageable through the 

Sustainable G roundwater Management Act (SGMA).ò  Please provide further 

information on the analysis of GDEs on westside streams, including  citing  

field st udies or modeling studies that show  the disconnected nature of these 

streams .  Indicate  on which streams GDE polygo ns were excluded and on 

which streams GDE polygons were retained.  Identify any data gaps and 

ensure that GDE polygons are retained until  data gaps are reconciled.   

¶ The NC Dataset comprises  4,852 acres of potential GDEs for the N orthern and 

Central Delt a Mendota Regions.  On Figures 5 -118 and 5 -119, it  is difficult  to 

distinguish  the colors underneath the hatching, and thus see which removal 

categories apply to the Northern and Central Delta -Mendota Regions .  Please 

consider changing the hatching pattern  or supplying a map for just the 

Northern and Central  Delta - Mendota Region s.  Please be more specific when 

denoting ñmapping errorò.  The basinôs GDE shapefile, which is submitted 

via the SGMA Portal, should also include two new fields in its attribute tab le 

denoting: 1) which polygons were kept/removed/added, and 2) the change 

r eason (e.g., why polygons were removed).  In addition, in the text please 

cite the acreage of GDEs retained and removed.   

 

Checklist Items 16 to 20, Describing GDEs (23 CCR §354.1 6)  

 

[Section 5.3.7.6 Groundwater Dependent Ecosystems (p. 5-172)]  

 

¶ Please provide information on the historical or current groundwater 

conditions in the GDEs or the ecological conditions present .  Refer to GDE 

Pulse (https://gde.codefornature.org; See Atta chment D of this letter for more 

details) or any other locally available data (e.g., leaf area index, evapotranspiration 

or other data) to describe depth to groundwater trends in and around GDE areas, as 

well as trends in plant growth (e.g., NDVI) and pl ant moistur e (e.g., NDMI).  Below 

is a screenshot example of data available in GDE Pulse for NC dataset polygons 

found in the Northern and Central Delta -Mendota Regions.  
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¶ Pl ease provide an ecological inventory (see Appendix III, Worksheet 2 of 

the GDE G uidance) fo r all potential GDEs that includes  the vegetation types 

or habitat types and rank the GDEs  as having a high, moderate or low value; 

and what characterizes the rank.   

¶ Please identify whether any endangered or threatened freshwater species 

of ani mals and pl ants , or areas with critical habitat were found in or near 

any of the GDEs  since some organisms rely on uplands and wetlands during 

different stages of their lifecycle . Please refer to t he list of species included as 

Table 5 -10 of  the GSP, the Critical Species Lookbook, and CDFWôs CNDDB database. 

 

Checklist Items 21 and 22 ï Water Budget (23 CCR §354.18 )  

 

[ Section 5.4 Water Budgets  (p. 5-181 to 5 -235 )]  

 

¶ Evapotranspiration is included as an outflow category in the land surface budget, 

however it is not split between type of evapotranspiration .  Please separate this 

term by land - use type (for example, agri cultural ;  municipal and domestic ;  

and native and riparian).   

¶ Groundwater outflow to ET does not appear to be identified as a groundwater budget 

component.   Since GDEs (including wetlands, riparian vegetation, 

phreatophytes and other communities) are recog nized as beneficial users of 

grou ndwater in the Northern and Central Delta - Mendota Regions, it is 

appropriate to include them in these calculations.      

 

 

 

Checklist Item 23 -26  Sustainability Goal  (23 CCR §354. 24 )  
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[Section 6.2 Sustainability Goal (p. 6-2) ]  

 

¶ Since GDEs are present with in the Subbasin ( please s ee comments under 

checklist items 16 - 20) they should be recognized as beneficial users of 

groundwater and should be included in the Sustainability Goal.  In addition, 

a statement about any intention t o ad dress pre - SGMA impacts to GDEs and 

ISWs should be included  here and within the interim milestones and 

measurable objectives .  

¶ We r equest that the connectivity of GDEs and ISWs to each aquifer 

( including the very shallow groundwater, where present) be ma de clear. If 

connectivity to the very shallow surficial aquifer  exists,  please  establish its 

current and / or future management to determine if it is a principal aquifer . 

If it is a principal aquife r, it  should be included in the sustainability goal and 

sust ainability criteria. If it isnôt a principal aquifer, please include text  that  

states  the future protection of GDEs would be incorporated into the 5 - y ea r 

update as future management plans are deve loped.  

¶ The GSP states that there are time periods of ISW co nnectivity along the San 

Joaquin River on the northern end of the basin.  Please include protection of 

ISWs as a part of the Sustainability Goal.   

¶ GDEs are dependent, in part, on suitable water quality; however, th is GSP only 

considers  water quality for  irrigation and domestic use.   Since GDEs may  also  be 

affected by water quality they should be included in the Sustainability Goal.  

Checklist Item 26 ï Measurable Objectives (23 CCR §354.30 )  

 

[Section 6.3.1.3 Measurable Objectives for Groundwater Levels (p . 6 -10)]  

 

¶ This Measurable Objective does not consider GDEs .  Please include GDEs (see 

comments under Checklist I tems 16 - 20) in this section and whether the 

measurable objectives and interim milestones will help achieve the 

sustainability goal as it pertain s to the environment.  

[Section 6.5.3 Measurable Objectives for Water Quality (p. 4 -29)]  

 

¶ This Measurable Objecti ve does not consider water quality needs of GDEs .  Please 

modify this section to specifically address degraded water quality from total 

dissolve d solids ( TDS ),  arsenic (As), b oron (B), and other potential 

constituents of concern to wildlife and veget ation communities of  GDEs .  

[Section 6.3.6.3  Measurable Objectives  and Interim Milestones (for Interconnected 

Groundwater Surface Water Systems) (p. 6-35 )]  

 

¶ The GSP states  that depletions will be considered from monitoring data collected in 

2020 to 2025 and proposes a qualitative statement of no increased depletions .  

Based on statements made in Chapter 5, Sections 5.3.7 (pp. 5 -170 to 5 -173), this 

GSP on ly considers gaining  and losing reaches of the San Joaquin River as being 

potentially interconnected (See Table 5 -9 on p. 5 -172).  There are several ephemeral 
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streams that may reach the San Joaquin in a given year that  are dismissed because 

they  are not regularly connected  and, or flow is ephemeral .   Streams that are not 

continuously connected spatially and, or temporally, or are ephemeral in nature, are 

still potential ISWs and should not be excluded from this GSP.  E phemeral water 

courses in th e basin include Ores timba Creek, Del Puerto Creek, Mercy Creek, 

Hospital Creek, Inghram Creek Salado Creek, and Cow Creek.   For example, on 

page 4 -7 in the Stanislaus County Hydrologic Model: Development and Forecast 

Modeling (Stanislaus County, Califor nia) it states ñdata from nearby calibration wells 

suggests that in fact Orestimba Creek is groundwater connected and gaining in its 

middle and lower reachesò.  Because the question of ISWs is a data gap, it 

needs to be acknowledged and a pla n to r econcile  the data gap specified.  

Even though the streams may  not  be  continuously connected, they may still 

be  ISWs, and should be included in the Measurable Objectives.   

Checklist Item 27 -29  ï Minimum Thresholds  (23 CCR §354. 28 )  

 

[Section s 6.3.1.2  Minimum Thresholds for  Groundwater Levels (p. 6-5)]  

 

¶ The GSP states that environmental use was considered when establishing the 

groundwater level minimum threshold; however, the criteria used was not included 

in the narrative.  In addition, Table 6 -1 (p. 6 -9) does not identify which DMS ID 

corresponds to GDEs and, or ISWs .  Please update this section to provide detail 

on criteria used to evaluate minimum thresholds for GDEs and ISWs, and to 

establish proposed thresholds, or a process for establishing t hresh olds in 

regards of protecting GDEs and ISWs.  

[Section 6.3.3.2  Minimum Thresholds for Water Quality (p. 6-16 )]  

 

¶ Although agricultural water quality concerns were articulated, similar concerns were 

not identified for GDEs.  Please include a discussion about GDEs and water 

quality, and how the minimum thresholds  and interim milestones will help 

achieve the sustainabil ity goal as it pertains to the environment.  

[Section s 6.3.6.2  Minimum Thresholds for Interconnected Groundwater Surface Water 

Systems (p. 6 -35 ) ]  

 

¶ The GSP states  that depletions will be analyzed to determine the location, timing, 

and quantity of depletions from monitoring data collected between 2020 to 2025, 

and proposes a qualitative statement of no increased depletions .  Please modify 

this section  of the GSP to provid e a statement that quantifies gains and, or 

losses similar to those shown in Table 5 - 9 (p . 5 - 172)  as they relate to the 

2015 conditions .  

 

Checklist Item 30 -46 ï Undesirable Results  (23 CCR §354. 26)  

 

[Section 6.3.1 .1  Undesirable Results  (for chronic lowering of groundwater levels )  (p. 6-3)]  
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¶ This section only describes undesirable results relating to human beneficial uses of 

groundwater and neglects environmental beneficial uses that could be adversely 

affected by chronic groundwater lev el decline.  Please add ñpotential adverse 

impacts to GDE s and ISWs ò to the list of potential undesirable results 

presented in Section 6.3.1 .1.  

[Section 6.3.1.1.2 Identification of Undesirable Results (for chronic lowering of groundwater 

levels) (p. 6 -4)]  

 

¶ This section states that ñ..conditions are deemed significant and unreasonable, when 

groundwater elevations drop below the site -specific minimum threshold of 25% of 

representative monitoring wells in a principal aquiferé..in a given yearò.  Please 

describ e how a drop below the site - specific minimum threshold of 25% of 

representative monitoring wells in a principal aquifer relates to undesirable 

results .  A specific threshold should be provided for monitoring wells that measure 

groundwater levels near GDEs.  

 

¶ The GDE Pulse  web application developed by T NC provides easy access to 35 years 

of satellite  remote sensing  data to view trends of vegetation metrics, groundwater 

depth (where available), and precipitation data. This satellite imager y can be used to 

observe trends for NC dataset polygons within and near the GSA.  Over the past 10 

years (2009 -2018), some NC data set vegetation polygons have experienced adverse 

impacts to vegetation growth and moisture along the San Joaquin River.   An ex ample 

screen shot from the GDE Pulse tool is presented under Checklist I tems 11 -15 above.    

 

o For each identifiable GDE unit with s upporting hydrological datasets 

please include the following:  

Á Plot and provide h ydrological datasets  for each GDE.  

Á Define the baseline period in the hydrologic data . 

Á Classify GDE unit s as having high, moderate, or low susceptibility to 

changes in groundwat er.  

Á Explore c ause -and -effect relationships between groundwater changes 

and GDEs . 

 

o For each identifiable GDE unit without suppo rting hydrological 

datasets please describe data gaps and/or insufficiencies.  
 

o Compile and synthesize b iological data for each GDE unit  by including :  

Á Plots of b iological datasets for each GDE unit, and when possible provide 

baseline conditions for assessme nt of trends and variability.  

Á Describe d ata gaps/insufficiencies.  

 

o Description of potential effects on GDEs, land uses , and property 

interests , including :  

Á Cause -and -effect relationships between GDE and groundwater 

conditions.  

https://gde.codefornature.org/#/map
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Á Impacts to GDEs that are consi dered to be ñsignificant and 

unreasonableò.  

Á Report k nown hydrological thresholds or triggers (e.g., instream flow 

crite ria, groundwater depths, water quality parameters) for significant 

impacts to relevant species or ecological communities . 

Á Land uses inclu de and consider recreational uses (e.g., fishing/hunting, 

hiking, boating).  

Á Property interests include and consider privately and publicly protected 

conservation lands and opens spaces, including wildlife refuges, parks, 

and natural preserves.  

 

[Section 6. 3.3.1.2 Identification of Undesirable Results (for degraded water quality) (p. 6 -

15)]  

  

¶ This Section discus ses MCLs and WQOs but does not include metrics for GDEs.  

Please modify this section to specifically address degraded water quality 

from TDS , As, B  and other constituents that could pose a threat to wildlife 

and / or  vegetative communities associated with GDEs and ISWs .  Although 

As and CrVI are mentioned in this section , please add  a statement  

addressing that  overpumping  and dewatering of aquitards ha s been 

identified as a potential source of elevated As  concentrations above drinking 

water standards in San Joaquin Valley aquifers.   The following is a link to a 

paper by Smith, Knight and Fendorf (2018) titled ñOverpumping leads to California 

groundwater  arsenic threatò: (https://www.nature.com/articles/s41467 -018 -04475 -

3. 

[Section s 6.3.6  Depletions of Interconnected Surface Water (p . 6-34) ]    

 

¶ The GSP states that depletions will be consid ered from monitoring data collected 

between 2020 to 2025.  At a minimum the GSP should maintain the current level of 

ISWs until additional information is collected and measurable objectives and 

minimum threshold s can be more precisely defined.  For example , Table 5 -9 (p. 5 -

172) estimates the quantity of gains and depletions for reaches of the San Joaquin 

River only.  This type of information should be used to support the statement of 

undesirable results and  shoul d be expanded to other streams that are poten tial 

ISWs.  Please modify this section of the GSP to include a statement that 

there will be no increase  in  depletions for confirmed and potential ISWs, at 

least until data gaps are filled.  

 

Checklist Items 47, 4 8 and 49 ï Monitoring Network (23 CCR §354.34 )  

 

[Section 7.2 .5.1 Groundwater Level  Monitoring Network (p.  7-35 )]  

 

¶ The GSP proposes to use groundwater level monitoring for tracking chronic 

groundwater level and as a proxy for groundwater storage and depletion of 

interconnected surface waters. A set o f representative wells has been selected in six 

https://www.nature.com/articles/s41467-018-04475-3
https://www.nature.com/articles/s41467-018-04475-3
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subregions, shown in Figure 7 -2 (p.  7-33).  The representative wells to be used for 

monitoring groundwater levels in the semi -confined Upper Aquifer and the confined 

Lower Aquifer are shown in Figure 7 -3 (p. 7-39) and Figure 7 -4 (p. 7 -40). Areas with 

spatial data gaps have been identified and are shown on both maps. The potential 

locations for wells for monitoring both aquifers are shown in Figures 7 -5 and  7-6 (p. 

7-47 and 7 -48). Tables 7 -6 and 7 -7 (p.  7-37 an d 7 -38) indicate that some wells are 

missing key information, e.g. status, well depth or screened interval.  Although a list 

of criteria including ñadequate construction informationò were listed on page 7 -41, it 

appears that not all criteria were met in al l the wells.  A plan to fill these data gaps is 

included in Section 7.2.5. 6.6 (Plan to Fill Data Gaps )  that includes obtaining video 

logs of some wells and drilling new wells.  Please emphasize in the text the 

importance of  using  dedicated monitoring wells  with complete construction  

information  in order to accurately monitor single aquifers .  

¶ The GSP states on p. 7 -45: ñNot all wells included in these networks are dedicated 

monitoring wells, as  recommend ed by DWRôs Monitoring Networks and Identifications 

of Data Gaps BMP (2016a). ò  The GSP noted that an effort would be made to replace 

pumping wells with dedicated monitoring wells. Please discuss the importance of  

using dedicated monitoring wells instead o f pumping wells at all locations.   

¶ The GSP states on p.  7-45: ñFor the purpose of monitoring depletions of 

interconnected surface water, where groundwater levels are used as a proxy, four 

additional wells with tentative locations have been identified that would also be 

included in the groundwater level monitor ing net work. These wells are located within 

three miles of the San Joaquin River within the Northwestern Delta -Mendota GSA 

and Patterson Irrigation District GSA.ò  Consideration should be given to using 

wells closer to the river , or installing new wells.  Please discuss how the 

data will be used to verify ISWs and quantify depletions of stream flow due 

to groundwater extraction.  

[Section 7.2.5. 6 Depletions of Interconnected Surface Water Monitoring Network  (p. 7 -67 )]  

 

¶ At present there are only two wells lo cated w ithin 3 miles of the San Joaquin River in 

the ISW area. Locations of four clustered wells have been identified and other stream 

gauging sites proposed  as shown in Figure 7 -11 (p. 7 -73). Please expand on the 

discussion of how the new well and stream data wi ll be used  to improve 

ISW mapping and inform an adequate analysis.   Please discuss how the data 

will be used to verify possible GDEs and reaches that include ISWs .   

¶ As stated above in the comments for Checklist Items 8 -10, p lease reconcile data 

gaps  (shallow monitoring wells, stream gauges, and nested/clustered 

wells) al ong westside ephemeral streams  in this section  of the GSP to 

improve ISW mapping in future GSPs .  

 

Checklist Items 50 and 51 ï Projects and Management Actions to Achieve Sustainability  

Goal (23 CCR §354.44)  

 

[Section 7.1 Projects and Management Actions (p. 7-1)]  
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¶ The Subbasin includes many potential GDEs and ISWs (see our comments under 

Checklist I tems 8 -10 and 16 -20 above) that are beneficial uses and users of 

groundwater and may incl ude sensitive resources and protected lands.  

Environmental resource protection needs should be considered in establishing project 

priorities.  In addition and consist ent with existing grant and funding guidelines for 

SGMA-related work, priority should be given to multi -benefit projects that can 

address water quantity and quality as well as providing environmental benefits or 

benefits to disadvantaged communities.   

o Alt hough Table 7 -2 (p. 7 -5) provides information on how each project 

supports ISWs there are  no criteria provided on how GDEs and ISWs were 

considered in project selection.  Please include criteria considered for 

project selection as it relates to GDEs and IS Ws.    

o In Section 7.1.1.1.1 (p. 7 -9), the narrative supporting the Los Banos Creek 

Recharg e and Recovery Project states that project beneficiaries are 

groundwater users but there is no discussion about how environmental users 

(i.e., GDEs and ISWs) will spec ifically benefit.  Please update the 

environmental benefits and multiple benefits as crit eria for assessing 

project priorities and articulate how project monitoring will support 

GDEs and ISWs.    

o Table 7 -2 (pp. 7 -5 to 7 -8) identifies many important projects ; however, the 

descriptions of objectives for each sustainability indicator for these pro jects 

only identify benefits to water level and storage.  Since maintenance or 

recovery of groundwater levels, or construction of recharge facilities, may 

have potenti al environmental benefits in many cases it would be 

advantageous to demonstrate these mul tiple benefits from a funding and 

prioritization perspective.  For the projects already identified, please 

consider stating how ISWs and GDEs will benefit or be protec ted, or 

what other environmental benefits will accrue.    

o If ISWs will not be adequately p rotected or enhanced by those listed, 

please include and describe additional management actions and 

projects targeted for protecting known and potential ISWs.  

o Recharge  ponds, reservoirs and facilities for managed stormwater recharge 

can be designed as mult iple -benefit projects to include elements that act 

functionally as wetlands and provide a benefit for wildlife and aquatic species.  

In some cases, such facilities hav e been incorporated into local Habitat 

Conservation Plans (HCPs) and Natural Community Co nservation Plans 

(NCCPs), more fully recognizing the value of the habitat that they provide and 

the species they support.  In addition, incorporating HCPs, NCCPs, and 

managed wetlands into recharge projects may effectively tie into the projectôs 

permitting  strategy described in Section 7.1.5.  For projects that construct 

recharge ponds, please update Table 7 - 4 (p. 7 - 21) to identify if there 

are  multi - benefit opportuniti es t hat can  incorporate  habitat 

components into project designs  and how the recharge ponds will be 

managed to benefit environmental uses and users.  



 

TNC Comments  
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o For examples of case studies on how to incorporate environmental benefits 

into groundwater projects, please visit our website:  

https://groundwaterresourcehub.org/case -studies/recharge -case-studies/  

[Section 7.1.1.2 Tier 1 Management Actions (p. 7 -12)]  

 

¶ This section discusses the Management Actions for GSP implementation and SGMA 

complian ce; however, these actions are focused on meeting groundwater level and 

storage measures and do not include support for GDEs or ISWs.  Please modify the 

Management Action s to include education and outreach for GDEs, ISWs and 

the sensitive habitats they sup port.  Please update Section 7.1.1.2 Tier 1 

Management Actions (p. 7 - 12) and Section 7.1.1.4 Tier 2 Management 

Actions (p. 7 - 15) to include GDEs and ISWs.   

https://groundwaterresourcehub.org/case-studies/recharge-case-studies/
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IDENTIFYI NG GDEs  UNDER SGMA  

Best Practices for using the NC Dataset  
 
The Sustainable Groundwater Management Act (SGMA) requires that groundwater dependent 
ecosystems (GDEs) be identified in Groundwater Sustainability Plans (GSPs).  As a starting point, t he 
Department of Water Resources  (DWR)  is providing  the Natural Commun ities Commonly Associated with 
Groundwater Dataset (NC Dataset) online 5  to help Groundwater Sustainability Agencies (GSAs) , 
consultants, and stakeholders  identify GDEs within  individual  groundwater basin s.  To apply information 

from the NC Dataset to local  areas, GSAs should combine it with the best available science on local 
hydrology, geology, and groundwater levels to verify whether polygons in the NC dataset are likely 
supported by groundwater in an aquifer (Figure 1) 6.  This document highlights six bes t  practices for 
using local groundwater data to confirm whether mapped features in the NC dataset are supported by 
groundwater.  

 
 

 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 

                                                 
5 NC Dataset Online Viewe r: https://gis.water.ca.gov/app/NCDatasetViewer/  
6 California Department of Water Resources (DWR). 2018. Summary of the ñNatural Communities Commonly Associated 
with Groundwaterò Dataset and Online Web Viewer. Available at: https://water.ca.gov/ - /media/DWR -Website/ Web-
Pages/Programs/Groundwate r-Management/Data -and -Tools/Files/Statewide -Reports/Natural -Communities -Dataset -
Summary -Document.pdf  

 

Figure 1. Considerations for GDE identification.   

Source: DWR2 

https://gis.water.ca.gov/app/NCDatasetViewer/
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/Groundwater-Management/Data-and-Tools/Files/Statewide-Reports/Natural-Communities-Dataset-Summary-Document.pdf
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/Groundwater-Management/Data-and-Tools/Files/Statewide-Reports/Natural-Communities-Dataset-Summary-Document.pdf
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/Groundwater-Management/Data-and-Tools/Files/Statewide-Reports/Natural-Communities-Dataset-Summary-Document.pdf
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The NC Dataset identifies vegetation and wetland features that are good indicators of a GDE.   The 

dataset is comprised of 48 publicly available state and federal datasets that map vegetation, wetlands, 
springs, and seeps commonly associated with groundwater in California 7.  It was developed through a 
collaboration between DWR, the Department of Fish and Wildli fe, and The Nature Conservancy (TNC).  

TNC has also provided d etailed  guidance on identifying GDEs from the NC dataset 8 on the Groundwater 
Resource Hub 9, a website dedicated to  GDEs.  
 
 
 
BEST PRACTICE #1. Establishing a Connection to Groundwater  
 

Groundwate r basins  can be comprised of one continuous aquifer (Figure 2a) or multiple aquifers stacked 
on top of each other (Figure 2b). In unconfined aquifers (Figure 2a), using the depth - to -groundwater 
and the rooting depth of the vegetation is a reasonable method  to infe r groundwater dependence for 
GDEs.  If groundwater is well below the rooting (and capillary) zone of the plants and any wetland 
features, the ecosystem is considered disconnected and groundwater management is not likely to affect 

the ecosystem (Fig ure 2d).   However, it is important to consider local conditions (e.g., soil type, 

groundwater flow gradients, and aquifer parameters) and to review groundwater depth data from 
multiple seasons and water year types (wet and dry) because intermittent periods  of high  groundwater 
levels can replenish perched clay lenses that serve as the water source for GDEs (Figure 2c).  Maintaining 
these natural groundwater fluctuations are important to sustaining GDE health.  
 
Basins with a stacked series of aquifers (Figure  2b) may  have varying levels of pumping across aquifers 
in the basin, depending on the production capacity or water quality associated with each aquifer. If 

pumping is concentrated in deeper aquifers, SGMA still requires GSAs to sustainably manage 
groundwa ter reso urces in shallow aquifers, such as perched aquifers, that support springs, surface 
water, domestic wells, and GDEs (Figure 2).  This is because vertical groundwater gradients across 
aquifers may result in pumping from deeper aquifers to cause adver se impac ts onto beneficial users 
reliant on shallow aquifers or interconnected surface water.   The goal of SGMA  is to sustainably manage 
groundwater resources for current and future social, economic, and environmental benefits.  While 
groundwater pumping may not be currently occurring in a shallower  aquifer , use of this water may 

become more appealing and economically viable in future years  as pumping restrictions are placed on 
the deeper production aquifers in the basin to meet the sustainable yield and c riteria.  Thus, identifying 
GDEs in the basin should done irrespective to the amount of current pumping occurring in a particular 
aquifer, so that future impacts on GDEs due to new production can be avoided.  A good rule of thumb 
to follow is :  if  groundwate r can be pumped from a well -  itôs an aquifer .  

                                                 
7 For more details on the mapping methods, refer to: Klausmeyer, K., J. Howard, T. Keeler -Wolf, K. Davis -Fadtke, R. Hull, 

A. L yons. 2018. Mapping Indicato rs of Groundwater Dependent Ecosystems in California: Methods Report.  San Francisco, 
California. Available at: https://groundwa terresourcehub.org/public/upl oads/pdfs/iGDE_data_paper_20180423.pdf  

8 ñGroundwater Dependent Ecosystems under the Sustainable Groundwater Management Act: Guidance for Preparing 
Groundwater Sustainability Plansò is available at:  https://groundwaterresourcehub.org/gde - tools/gsp -guidance -document/  
9 The Groundwater Resource Hub: www.GroundwaterResourceHub.org  
 

https://groundwaterresourcehub.org/public/uploads/pdfs/iGDE_data_paper_20180423.pdf
https://groundwaterresourcehub.org/gde-tools/gsp-guidance-document/
http://www.groundwaterresourcehub.org/
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Figure 2.  Confirming whether an ecosystem is connected to groundwater. Top: (a)  Under the ecosystem is 
an unconfined aquifer with depth - to -groundwater fluctuating seasonally and interannually within 3 0 feet  from land 
surface. (b)  Depth - to -groundwater in the shallow aquifer is connected to overlying ecosystem.  Pumping 
predominately occurs in the confined aquifer, but pumping is possible in the shallow aquifer.  Bottom: (c)  Depth -
to -groundwater fluctuat ions a re seasonally and interannually large, however, clay layers in the near surface prolong 
the ecosystemôs connection to groundwater.  (d) Groundwater is disconnected from surface water, and any water in 
the vadose (unsaturated) zone is due to direct re charge  from precipitation and indirect recharge under the surface 
water feature.  These areas are not connected to groundwater and typically support species that do not require 
access to groundwater to survive.
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BEST PRACTICE # 2 .  Characterize Seasonal and Intera nnual Groundwater Conditions  

 
SGMA requires GSAs to describe current and historical groundwater conditions when identifying GDEs 
[23 CCR §354.16(g)].  Relying solely on the SGMA benchmark date (January 1, 2015)  or any oth er 

single point in time  to characte rize groundwater conditions (e.g., depth - to -groundwater) is inadequate 
because managing groundwater conditions with data from one time point  fails to capture the seasonal 
and interannual variability typical  of Californiaôs climate. DWRôs Best Management Practices document 
on water budgets 10  recommends using 10 years of water supply and water budget information to 
describe how historical conditions have impacted the operation of the basin within sustainable yield, 
implying t hat a baseline 11  could be determined  based on data between 2005 and 2015.  Using this or a 
similar time period, depending on data availability, is recommended for determining the depth - to -

groundwater.  
 
GDEs depend on groundwater levels being close enough to  the land surface to interconnect w ith surface 
water systems or plant rooting networks. The most practical approach 12  for a GSA to assess whether 
polygons in the NC dataset are connected to groundwater is to rely on groundwater elevation data. As 

detailed i n TNCôs GDE g uidance  document 4, one  of the key factors to consider when mapping GDEs is 

to contour  depth - to -groundwater in the aquifer that is supporting  the ecosystem  (see Best Practice #5) .   
 
Groundwater levels fluctuate over time and space due to Californiaôs Mediterranean climate (dry 
summers and wet winters), climate change (flood and drought years), and subsurface heterogeneity in 
the subsurface (Figure 3).  Many of Californiaôs GDEs have adapted to dealing with intermittent periods 
of water str ess, however if these groundwater condit ions are prolonged, adverse impacts to GDEs can 
result.  While depth - to -groundwater levels within 30 feet 4 of the land surface are generally accepted as 

being a proxy for confirming that polygons in the NC dataset ar e supported by groundwater, it is highly  
advised that fluctuations in the groundwater regime be characterized to understand the seasonal and 
interannual groundwater variability in GDEs. Utilizing groundwater data from one point in time can 
misrepresent gro undwater levels required by GDEs, and in advertently result in adverse impacts to the 
GDEs.  Time series data on groundwater elevations and depths are available on the SGMA Data Viewer 13 . 
However, if insufficient data are available to describe groundwater co nditions within or near polygons 
from th e NC dataset , include those polygons in the GSP until  data gaps are reconciled in the monitoring 

network  (see Best Practice #6) .   
 

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

                                                 
10  DWR. 2016. Water Budget Best Manageme nt Practice.  Available at: 
https://water.ca.gov/LegacyFiles/groundwater/sgm/pdfs/BMP_Water_Budget_Final_2016 -12 -23.pdf  
11 Baseline is defined under t he GSP regulations as ñhistoric 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.ò 
[23 CCR §351(e)]  

12  Groundwater reliance can  also be confirmed via stable isotope analysis and geophysical surveys.  For more information 
see The GDE Assessment Toolbox (Appendix IV, GDE Guidance Document for GSPs 4).  
13  SGMA Data Viewer: https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer  

https://water.ca.gov/LegacyFiles/groundwater/sgm/pdfs/BMP_Water_Budget_Final_2016-12-23.pdf
https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer
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BEST PRACTICE #3. Ecosystems Often Rely on Both G roundwater and Surface Water  

 
GDEs are plants and animals that rely on groundwater for all or some of its water needs, and thus can 
be supported by multiple water sources . The presence of non -groundwater  sources ( e.g., surface  water, 

soil moisture in the v adose zone, applied water, treated wastewater effluent, urban stormwater, irrigated 
return flow)  within and around a GDE  does not preclude the possibility that it is supported by 
groundwater, too.  SGMA defines GDEs as "ecological communities and species t hat depend on 
groundwater emerging from aquifers or on groundwater occurring near the ground surface"  [23 CCR 
§351(m)] .  Hence, depth - to -groundwater data should be used to identify whether NC polygons ar e 
supported by groundwater and should be considered G DEs.  In addition, SGMA requires that significant 
and undesirable adverse impacts to beneficial users of surface water be avoided.  Beneficial users of 

surface water include environmental users such as p lants or animals 14 , which therefore must be 
considered  when developing minimum thresholds for depletions of interconnected surface water.  
 
GSAs are only responsible for impacts to GDEs resulting from groundwater conditions in the basin, so if 
adverse impacts to GDEs result from the diversion of applied water,  treated wastewater, or irrigation 

return flow away from the GDE, then those impacts will be evaluated by other permitting requirements 

(e.g., CEQA) and may not be the responsibility of the GSA.  H owever, if adverse impacts occur to the 
GDE due to changing  groundwater conditions resulting from pumping or groundwater management 
activities, then the GSA would be responsible (Figure 4).  
 

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

                                                 
14  For a list of environmental beneficial users of surface water by basin, visit: https://g roundwaterresourcehub.org/gde -

tools/environmental - surface -water -beneficiaries/   
 

https://groundwaterresourcehub.org/gde-tools/environmental-surface-water-beneficiaries/
https://groundwaterresourcehub.org/gde-tools/environmental-surface-water-beneficiaries/
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BEST PRACTICE # 4 . Select Representative Groundwater Wells  

 
Identifying GDEs in a basin requires that groundwater conditions are characterized to confirm whether 
polygons in the NC dataset are supported by the underly ing aquifer.  To do this, proximate groundwater 

wells should be identified to characterize groundwater conditions (Figure 5).  When selecting  
representative wells, it is particularly important to c onsider the subsurface heterogeneity around NC 
polygons, especially near surface water features  where groundwater and surface water interactions 
occur around heterogeneous stratigraphic units or aquit ards formed by fluvial deposits .  The following 
selection criteria can help ensure groundwater levels are represent ative of conditions within the GDE 
area:  
 

ƀ Choose wells that are within 5 kilometer s (3.1  miles) of each  NC Dataset polygons  because they 

are more likely to reflect the local conditions relevant to the ecosystem.   If there are no wells 

within 5km of the cen ter of a NC dataset polygon, then there is insufficient information to remove 

the polygon based on groundwater depth.  Instead, it should be retained as a potential GDE 

until there are sufficient data to determine whether or not the NC Dataset polygon is s upported 

by groundwater.  

 
ƀ Choose wells that are screened within the surficial unconfined aquifer and capable of measuring 

the true water tabl e.  

 

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

excluding GD Es because they could be providing data on the wrong aquifer .  This type of well 

data should not be used to remove any NC polygons.  

 

 
Figure 5 .  Selecting representative wells to characterize groundwater conditions near GDEs.  
 


