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From: Colleen Courtney <colleencourtney66 @gmail.com>

Sent: Saturday, October 12, 2019 1:01 AM

To: Colleen Courtney <colleencourtney66@gmail.com>; comments@southforkkings.org; jwyrick@jgboswell.com;

kewdh20@sbcglobal.net

Subject: GSAS-Kings County Resident STATES NO ON GROUND WATER FOR AGRICULTURAL PURPOSES!

Colleen Courtney
14234 16th Avenue
Lemoore, CA 93245-9517

Email: colleencourtney66@gmail.com

October 11,2019

To: GSAS Commissioners Board;

HELL NO! These sod Busters DO NOT DRAIN the Valleys Ground Water for their crops that ships out of
State or over seas for your personal Padding Their wallets!

NOT AT this Valleys populations expense for their personal gains!
We need that water for drinking for people, animales we eat and other business endeavors other than these Sod
Busters causing our lungs to fill with their crop dirt, pesticides from those dam planes or choppers that keep

sprayers on to do aturns. Bull shit!

Y ou sod Busters use your homes water well resource to water your acreages! Or drill more water wells on your

own property or truck in tankers of water from the Rockies or Serras!



Or tap into your local City water line. Their water line is petty much secured source for your crop of your own

choice of Occupational decision of becoming a FATCAT Farmer! At the other people’s thirst expense!

We are already breathing your property’s dirt and pesticides! Your surface soil covers our house and vechicals

in one month! And pushing your sludge mixed with our water down that dam drive away!

I am about to phone the Sheriffs Department on that sod buster’s property that constantly trespasses and squats
on our property and buries everything!

We accumulated more of hisfarm land than he actually possesses!

These sodbusters are like city slumlords just purchased cheap property sell high, cut costs, don’t maintain, rape
the earth, suck it out of every earthly nutrients, minerals possible drain others water for your sole purposes to
pad your wallets. And in the end abandon the worthless property your raped the hell out of. To go to another

place to fu ck up for the next generation to overhaul that damage you caused in the first place!

NO GROUND WATER To SOD BUSTERS!
And SOD BUSTERS are NOT in the
AGRICULTURAL COMMUNITIES!

The Real Farmers know how to take care of the earth and would not ever think of asking people to give up their
drinking water for themselves and their animals. For his crops. This Farmer would sacrifice his crops for those

people when it came to water rights. And not directed by padding his wallet!

VOTE NO ON GROUND WATER! Let these sod busters truck in their water from Rockies or Serras! Just a
cheap expense compared to Shipping cropsto New York or Over Seas!

Cheap son of abitches! Go dry up!

Colleen Courtney



RECEIVED K.R.C.D.

0CT 152019

South Fork Kings Groundwater Sustainability Agency
4886 E Jensen Avenue

Fresno, CA 93725 File No.

TO: SFKGSA Board Members and members of the Public.

RE: Response to SFKGSA Sustainability Plan.

| use this opportunity to respond to the South Fork Kings Groundwater Sustainability Plan. | understand
that the SFKGSA is limited in its scope of responsibility and governance, however | feel the SFKGSA can

become a useful proponent and informational resource for public awareness.

The primary source of groundwater recharge is the sandy bottom of the Kings River. Domestic wells,
agriculture wells, groundwater dependent ecosystems, and other beneficial users are dependent upon the
river's natural surface water flows to recharge underground aquifers. These surface water flows are
managed by the Kings River Water Association (KRWA) whose 28 member districts receive water from a
designated “point of diversion” on the Kings River. It has become common practice to divert surface water
from lower stream points of diversion to upper stream diversion points to reduce what is commonly
termed “channel loss”. However, channel loss is also groundwater recharge. These diversions have a
direct and negative impact on holders of overlying groundwater rights by diminishing groundwater

recharge and adding to groundwater overdraft.

PART 1.

GROUNDWATER RIGHT HOLDERS:

SUSTAINABLE GROUNDWATER MANAGEMENT ACT: 10723.2.

“The groundwater sustainability agency shall consider the interests of all beneficial uses and users of
groundwater, as well as those responsible for implementing groundwater sustainability plans. These
interests mc!ude but are not limited to, all of the following:”

(a) Holders of overlying groundwater rights, including:

(1) Agricultural users.

(2) Domestic well owners.

(b) Municipal well operators.

(c) Public water systems.

(d) Local land use planning agencies.

(e) Environmental users of groundwater.
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Excerpts from CALIFORNIA WATER CODE:
§ 1706. The person entitled to the use of water by virtue of an appropriation other than under the Water
Commission Act or this code may change the point of diversion, place of use, or purpose of use if others

are not injured by such change...

§ 1707. (a) (1) Any person entitled to the use of water, whether based upon an appropriative, riparian, or
other right, may petition the board pursuant to this chapter, Chapter 6.6 (commencing with Section 1435)
or Chapter 10.5 (commencing with Section 1725) for a change for purposes of preserving or enhancing

wetlands habitat, fish and wildlife resources, or recreation in, or on, the water.

Being a public entity, it is incumbent on the SFKGSA monitor and quantify the amount of groundwater
recharge lost due to points of diversion changes. Further, it is an inherent responsibility of the SFKGSA to
challenge any such diversions per California Water Code Sections 1706 and 1707, and by other codes

sections not mentioned, and to advocate on behalf of those harmed by such diversions.

PART 2.
DECISION 1290 }
In 1967 the State of California State Water Rights Board issued its Decision 1290, a pivotal benchmark

for Kings River water management. The following are excerpts from the Decision:

Page 16: “The primary source of all ground water in the Kings River service area is the river and

its distributaries...”.

Page 21: “The contracts with members of the KRWA result in the controlled release of water from
these reservoirs (Courtright, Wishon, Pine Flat) to satisfy downstream requirements for irrigation

and ground-water recharge.”

Page 35-36: “...the association (KRWA) members have planned their overali project to take
maximum advantage of all storage facilities available to them. This includes recharge of ground
water and underground storage as well as the storage of flood waters in Tulare Lake Basin and
maximum retention in Pine Flat Reservoir. Consulting Engineer Henry Karrer testified to the effect
that under certain ideal conditions, about 2,000,000 acre-feet could be stored and regulated in

Pine Flat Reservoir in any one year (RT192). He also said that up to 1,000,000 acre-feet of water
could be stored in the cellular dyke system in Tulare Lake Basin (RT 192).”

This position was reaffirmed in a July 30, 2019 letter to Mitchell Moody of the State Water Resource
Control Board when stating; “Decision 1290 expressly recognized the KRWA member units planned their

overall project to take maximum advantage of all available storage facilities...”.
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Present estimate of King River Basin groundwater overdraft is 120,000 acre-feet per year, while average
annual floodwater diverted to the San Joaquin River is 100,000 acre-feet. Opportunities of using Tulare
Lake as a storage facility have been repeatedly missed as it has become common practice to redirect
flood release water away from the cellular dyke system in Tulare Lake Basin to the San Joaquin. The

beneficial use of this un-stored water is then lost to all.

It is understandable that stakeholders who would be harmed by the flooding of the Tulare Lake Basin
would wish that flood release waters be diverted. The flooding of the Tulare Lake Basin would cause
economic hardship to business interests. However, as noted in Decision 1290 and empirically known, the

Kings River waters do naturally flow to the Tulare Lake Basin, into what is known as Tulare Lake.

It is likewise understandable that this diversion of flood release water comes at an equél price to
stakeholders outside the Tulare Lake Basin. Water diverted away from the dyke system storage facility is
water waisted and unused for negating groundwater overdraft and recharge. If full usage of the cellular
dyke system were utilized as stated in Decision 1290, groundwater overdraft could be diminished by as

much as 100,000 per year.

With SGMA deadlines approaching, stakeholders up-stream of the Tulare Lake Basin find themselves
mired in a groundwater overdraft problem. They face the economic consequence of faillowed land and
tax surcharges for groundwater pumping, while 100,000 acre-feet of Kings River surface water is re-
routed to the San Joaquin River. Simply put; until the cellular dyke system in Tulare Lake Basin is fully
utilized as intended, upstream right-holders and stakeholders a will pay the price for the problem Tulare

Lake Basin interests pass on.

As stated, SFKGSA is a public entity and has an inherent responsibility to monitor, quantify and make
publicly known the amount of groundwater recharge lost and the groundwater overdraft resulting from the
non-use of the cellular dyke storage system as stated in Decision 1290. Additionally, it is requested that
the SFKGSA study and make known the impact changes in points of diversion (Part 1)'and non-use of
the cellular dyke storage system in Tulare Lake Basin (Part 2) have upon groundwater recharge and

overdraft prior to implementation of overdraft enforcement procedures.

Thank you for your consideration.

Bill Miguel _

21425 Grangeville Blvd
Lemoore, California
October 11, 2019
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TheNature )\ 555 Capitol Mall, Suite 1290
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Protecting nature. Preserving life.
nature.org

CALIFORNIA WATER | GROUNDWATER Crou ek R RO .0

November 26, 2019

South Fork Kings Groundwater Sustainability Agency
4886 E. Jensen Avenue

Fresno, CA 93725

comments@southforkkings.org

Submitted online via: https://southforkkings.org/wp-content/uploads/2019/09/2019-0906-
tulare-lake-subbasin-gsp-prelim-draft for-upload.pdf

Re: Tulare Lake Subbasin Groundwater Sustainability Plan, Preliminary Draft

Dear Agency Staff,

The Nature Conservancy (TNC) appreciates the opportunity to comment on the Groundwater
Sustainability Plan (GSP) for the Tulare Lake Subbasin that is being prepared under the
Sustainable Groundwater Management Act (SGMA).

TNC as a Stakeholder Representative for the Environment

TNC is a global, nonprofit 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 achieving
positive outcomes 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 shape and pass SGMA.

Our reason for engaging is simple: California’s 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 natural resources are intricately connected to California’s economy providing
direct benefits through industries such as fisheries, timber and hunting, as well as indirect
benefits such as clean water supplies. SGMA must be successful for us to achieve a
sustainable future, in which people and nature can thrive within the Tulare Lake Groundwater
Subbasin and California.

We believe that the success of SGMA depends on bringing the best available science to the
table, engaging all stakeholders in robust dialog, providing strong incentives for beneficial
outcomes and rigorous enforcement by the State of California.

Given our mission, we are particularly concerned about the inclusion of nature, as required,
in GSPs. TNC has developed 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

TNC Comments Page 1 of 43
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GroundwaterResourceHub.org. TNC's tools and resources are intended to reduce costs,
shorten timelines, and increase benefits for both people and nature.

Addressing Nature’s Water Needs in GSPs

SGMA requires that all beneficial 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 ecosystems (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 uses, such as plants and animals. TNC has identified each
part of GSPs 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 beneficial users are addressed accordingly 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 results of those decision, and using 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 under SGMA, TNC has
prepared a checklist (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 publication, GDEs under SGMA:
Guidance for Preparing GSPs?.

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 advisory
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 resources, 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 GSP.
We recommend using the Natural Communities Commonly Associated with Groundwater
Dataset (NC Dataset) provided online? 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 also recommend using the California Natural

!GDEs 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 Resources’ Natural Communities Commonly Associated with Groundwater dataset is
available at: https://gis.water.ca.gov/app/NCDatasetViewer/
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Diversity Database (CNDDB) provided by CDFW to look up species occurrences within your
area.

3. Potential Effects on Environmental Beneficial Users

SGMA requires that potential effects on GDEs and environmental surface water users be
described when defining undesirable results. In addition to identifying GDEs in the basin, TNC
recommends identifying beneficial users of surface water, which include environmental users.
This is a critical step, as it is impossible to define “significant and unreasonable adverse
impacts” without knowing what is being impacted. For your convenience, we've provided a
list of freshwater species within the boundary of the Tulare Lake Groundwater Subbasin
(Subbasin) in Attachment C. Our hope 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 identifying 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
GSA's freshwater species list. We also refer you to the Critical Species Lookbook? prepared
by TNC and partner organizations for additional background information on the water needs
and groundwater 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 Hydrological Monitoring

If sufficient hydrological and biological data in and 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 Tulare Lake Preliminary Draft GSP and appreciates 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, 1) ISWs and GDEs are not adequately
identified and evaluated for ecological importance or adequately considered in the basin’s
sustainable management criteria, and 2) connectivity and extent of the of ISWs and GDEs
with the shallow / perched zones of the unconfined / semiconfined aquifer were not
characterized. Please present a more thorough analysis of the 1) connectivity of the
shallow and perched portions of the unconfined aquifer, 2) extent of the perched
and shallow areas within the aquifer, and 3) identification and evaluation of ISWs
and GDEs in subsequent drafts of the GSP. Once potential GDEs and ISWs are
identified, they must be considered when defining undesirable results and evaluated
for further monitoring needs until data gaps are filled in the future. If they are not
adequately defined, then they need to be identified as a data gap in the interim.

Our specific comments related to the Tulare Lake GSP are provided in detail in Attachment
B and are in reference to the numbered items in Attachment A. Attachment C provides a
list of the freshwater species located in the Subbasin. Attachment D describes six best
practices that GSAs and their consultants can apply when using local groundwater data to
confirm a connection to groundwater for DWR’s NC Dataset. Attachment E provides an
overview of a new, free online tool (i.e., GDE Pulse) that allows GSAs to assess changes in
GDE health using satellite, rainfall, and groundwater data.

3 Available online at: https://groundwaterresourcehub.org/sgma-tools/the-critical-species-lookbook/
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Thank you for fully considering our comments as you develop your GSP.
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 checklist. 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
- 2.1.5
E e Notice & Description of the types of environmental beneficial uses of groundwater that exist within GDEs and a description
T 5 Communication | of how environmental stakeholders were engaged throughout the development of the GSP. 1
< 23 CCR §354.10
Description of jurisdictional boundaries, existing land use designations, water use management and monitoring 5
X programs; general plans and other land use plans relevant to GDEs and their relationship to the GSP.
2 § 2.1.2 to 2.1.4
E ] Description of Description of instream flow requirements, threatened and endangered species habitat, critical habitat, and
s E Plan Area protected areas. 3
al 23 CCR §354.8
w
Summary of process for permitting new or replacement wells for the basin, and how the process incorporates any 4
protection of GDEs
Basin Bottom Boundary: 5
2.2.1 Is the bottom of the basin defined as at least as deep as the deepest groundwater extractions?
Hydrogeologic Principal aquifers and aquitards:
Conceptual Are shallow aquifers adequately described, so that interconnections with surface water and vertical groundwater gradients with 6
Model other aquifers can be characterized?
2 23 CCR §354.14 | Basin cross sections: -
B Do cross-sections illustrate the relationships between GDEs, surface waters and principal aquifers?
[}
) Interconnected surface waters: 8
£ 2.2.2
[} Current & PR . . . . . . .
3 Historical Interconnected surface water maps for the basin with gaining and losing reaches defined (included as a figure in GSP & submitted 9
Istorica as a shapefile on SGMA portal).
Groundwater
Conditions Estimates of current and historical surface water depletions for interconnected surface waters quantified and described by reach, 10
23 CCR §354.16 season, and water year type.
Basin GDE map included (as figure in text & submitted as a shapefile on SGMA Portal). 11
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Basin GDE map denotes which polygons were kept, removed, and added from NC Dataset 12
(Worksheet 1, can be attached in GSP section 6.0).
The basin’s GDE shapefile, which is submitted via the SGMA Portal, includes two new fields in
If NC Dataset was used: its attribute table denoting: 1) which polygons were kept/removed/added, and 2) the change 13
reason (e.g., why polygons were removed).
GDEs polygons are consolidated into larger units and named for easier identification
14
throughout GSP.
If NC Dataset was not used: Description of vx_/hy NC dat_aset was not u_sed, and how an alternative dataset and/or mapping 15
approach used is best available information.
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 20
in GSP section 6.0).
2.2.3 Groundwater inputs and outputs (e.g., evapotranspiration) of native vegetation and managed wetlands are included in the 21
Water. B.ud et basin’s historical and current water budget.
g Potential impacts to groundwater conditions due to land use changes, climate change, and population growth to GDEs and
23 CCR §354.18 h i . . 22
aquatic ecosystems are considered in the projected water budget.
3.1 Environmental stakeholders/representatives were consulted. 23
SUStaG'S:Ib'"ty Sustainability goal mentions GDEs or species and habitats that are of particular concern or interest. 24
©
b 23 CCR §354.24 | sustainability goal mentions whether the intention is to address pre-SGMA impacts, maintain or improve conditions within GDEs 25
- or species and habitats that are of particular concern or interest.
[ =
o 3.2
- Measurable Description of how GDEs were considered and whether the measurable objectives and interim milestones will help 26
9 Objectives achieve the sustainability goal as it pertains to the environment.
£ 23 CCR §354.30
o Description of how GDEs and environmental uses of surface water were considered when setting minimum
© . P 27
5 3.3 thresholds for relevant sustainability indicators:
= Minimum Will adverse impacts to GDEs and/or aquatic ecosystems dependent on interconnected surface waters (beneficial user of surface 8
9 Thresholds water) be avoided with the selected minimum thresholds?
° 23 CCR §354.28 | Are there any differences between the selected minimum threshold and state, federal, or local standards relevant to the species 29
.E or habitats residing in GDEs or aquatic ecosystems dependent on interconnected surface waters?
'§ 3.4 For GDEs, hydrological data are compiled and synthesized for each GDE unit: 30
& .
Undesirable Hydrological datasets are plotted and provided for each GDE unit (Worksheet 3, can be 31
Results If hydrological data are available | attached in GSP Section 6.0).
23 CCR §354.26 ithi
5 within/nearby the GDE 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 33
groundwater.
Cause-and-effect relationships between groundwater changes and GDEs are explored. 34
If hydrological data are not available Data gaps/insufficiencies are described. 35
within/nearby the GDE Plans to reconcile data gaps in the monitoring network are stated. 36
For GDEs, biological data are compiled and synthesized for each GDE unit: 37
Biological datasets are plotted and provided for each GDE unit, and when possible provide baseline conditions for assessment 38
of trends and variability.
Data gaps/insufficiencies are described. 39
Plans to reconcile data 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 considered to be “significant and unreasonable” are described. 43
Known hydrological thresholds or triggers (e.g., instream flow criteria, groundwater depths, water quality parameters) for 44
significant impacts to relevant species or ecological communities are reported.
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 46
wildlife refuges, parks, and natural preserves.
Description of whether hydrological data are spatially and temporally sufficient to monitor groundwater conditions for each 47
Q% GDE unit.
o g © 3.5
E g 5 Monitoring Description of how hydrological data gaps and insufficiencies will be reconciled in the monitoring network. 48
BERE Network
a EU 23 CCR §354.34 Description of how impacts to GDEs and environmental surface water users, as detected by biological responses, will be
w= monitored and which GDE monitoring methods will be used in conjunction with hydrologic data to evaluate cause-and-effect 49
relationships with groundwater conditions.
4.0. Projects & - . ] . .
3 L Mgmt Actions to Description of how GDEs will benefit from relevant project or management actions. 50
TES Achieve
3%3 Sustainability Description of how projects and management actions will be evaluated to assess whether adverse impacts to the GDE will be 51
a Goal mitigated or prevented.
23 CCR §354.44

* In reference to DWR’s GSP annotated outline guidance document, available at:
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
Tulare Lake Subbasin Groundwater Sustainability Plan, Preliminary Draft

A complete draft of the Tulare Lake Subbasin GSP is available at
https://southforkkings.org/wp-content/uploads/2019/09/2019-0906-tulare-lake-subbasin-
gsp-prelim-draft for-upload.pdf for public review and comment and is dated August 2019.
This attachment summarizes our comments on the complete public draft GSP. Comments
are provided in the order of the checklist items included as Attachment A.

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

[Section 2.5.3 Beneficial Uses and Users (p. 2-28)]

e The flow chart on p. 2-28 shows the engagement process with groundwater users
during the development and implementation of the GSP. Table 2-4 (pp. 2-47 to 2-
49) identifies all the beneficial uses and users of groundwater within the Subbasin by
GSA in greater detail, but does not include environmental uses and users. Users
identified include agricultural, public water systems, domestic well owners, municipal
water systems, planning agencies, Native American Tribes, Disadvantaged
Communities, monitoring entities, and surface water users (as represented by GSA
members). California Water Code §1305(f) defines that beneficial uses of waters of
the State include “preservation and enhancement of fish, wildlife, and other aquatic
resources and preserves”. Please expand Table 2-4 to include environmental
uses and users that are present in the Subbasin, such as:

o ecological areas; preserves; potential ISWs and GDEs; managed
wetlands;
Protected Lands, including conservation areas; and
Public Trust Uses including wildlife, aquatic habitat, fisheries, and
recreation.

Checklist Items 2 to 4 - Description of the Plan Area (23 CCR §354.8)

[Section 2.0 Plan Area (pp. 2-1 to 2-2)]

¢ The types and locations of environmental uses, species and habitats supported, and
the designated beneficial environmental uses and users of surface waters that may
be affected by groundwater extraction in the Subbasin should be specified in the
section and in Table 2-4. Please elaborate on the “surface water uses and
users” by identifying the environmental uses and users of surface water for
all GSAs in Table 2-4. Please explicitly identify the environmental users and
take particular note of the species with protected status and any critical
habitat that exists within the Subbasin. The following are resources that can be
used:

o Natural Communities Commonly Associated with Groundwater dataset (NC
Dataset) - https://gis.water.ca.gov/app/NCDatasetViewer/
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o The list of freshwater species located in the Tulare Lake Subbasin in
Attachment C of this letter.

o The California Department of Fish and Wildlife's California Natural Diversity
Database (CNDDB) for species occurrences.

o The USFWS'’s Environmental Conservation Online System (ECOS) for mapping
critical habitat, wildlife and contaminants - https://ecos.fws.gov/ecp/

e The GSP addresses state and federal land ownership to some degree, but there is no
mention of uses related to open space areas, managed wetlands, natural preserve
areas, or other protected lands that contain natural resources. Per the USFWS ECOS
website the Kern National Wildlife Refuge Complex, Tulare Basin Wildlife
Management Area (on southern boundary), and Pixley National Wildlife Refuge (to
the east of Highway 43) abut the GSP area. Within these areas there is critical
habitat mapped for the Buena Vista Lake ornate shrew (Sorex ornatus relictus) near
the Lemoore Naval Air Station and in the Kern National Wildlife Refuge, and the
vernal pool fairy shrimp (Branchinecta lynchyi) in the Pixley National Wildlife Refuge.
These habitat areas or species are not addressed in the description of the plan area,
nor are sensitive habitats within the plan area acknowledged.

o Please identify the natural resources within the plan area and
elaborate on any and all state, federal or other land ownership that
exists within the plan area that provide protection of natural
resources.

o Please address how the GSP will address natural resource
management on a regional scale since management within the GSP
could affect neighboring sensitive resources.

e The GSP goes on to state on p. 2-2 that the primary land use designations are for
agricultural, urban, residential, commercial and industrial lands; however, the figure
on that page shows riparian vegetation and water surface land use classifications
that amount to more than residential and semi-agricultural. Please revise the
statement concerning primary land use designations to accurately reflect
the percentages on the chart (i.e., agricultural, urban, riparian vegetation,
water surface, etc.). Please identify the natural resources within the plan
area and elaborate on any and all state, federal or other land ownership that
exists within the plan area that provide protection of natural resources.

e On page 2-2, it is stated that it was not possible to differentiate types of well uses
between irrigation and domestic extractors because DWR does not have that data.
However, these data are available on well completion reports which may be accessed
on line through the GeoTracker GAMA website
(https://gamagroundwater.waterboards.ca.gov/gama/gamamap/public/Default.asp). This is
the approach taken in almost every other GSP we have reviewed and is an important
distinction of use as it relates to prioritization of project needs and management
decisions. _Please either address this issue or identify this as a data gap to
reconcile in the 5-year GSP update.
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[Section 2.1 Summary of Jurisdictional Areas and Other Features (pp. 2-3 to 2-10)]

e The Plan summarizes the GSP Area and describes the jurisdictional areas and entities
of the GSAs, but does not say anything about the jurisdictional areas of the resource
agencies. Please elaborate on the jurisdictional areas of the resource
agencies and what resources they are in place to protect.

e With exception of a short description of the Kings River Fisheries Management
Program in Section 2.2.2.4, the GSP does not provide a description of other instream
flow requirements, if any, or how the water infrastructure is in compliance with
regulatory requirements set to protect species of concern. Please provide a
description of any current and planned instream flow requirements for
Tulare Subbasin streams / rivers including Kings, Tule, White, Kaweah, and
St. John’s Rivers; and undammed streams including Deer, Dry, Mill,
Cottonwood, and Poso Creeks. If there are no other instream flow
requirements in place or planned, then please state that in the document.

[Section 2.2.1 Monitoring and Management Programs (pp. 2-11 to 2-12)]

e This section addresses the water resources management actions that are being
undertaken to monitor groundwater level, extraction and quality; subsidence;
irrigated lands; and surface water. Management of natural resources is not
considered in this section but should be described in order to provide a context for
how groundwater management actions will be coordinated with environmental
requirements to prevent undesirable results. Please include a description of the
natural resource management and monitoring programs occurring within
the GSP area that affects instream, wetland and riparian ecosystems that
have the potential to be groundwater dependent (i.e., interconnected
surface water [ISWs] and groundwater dependent ecosystems [GDEs]).

[Section 2.3 Relation to General Plans (pp. 2-14 to 2-17)]

e The GSP includes a very short description of the general plans within the GSP area
but fails to specifically elaborate on the goals and policies outlined in the plans, and
how the GSP will fit in with or affect the general plans’ goals and policies related to
the protection and management of GDEs, ISWs and aquatic resources that could be
affected by groundwater withdrawals. Please include a discussion of how
implementation of the GSP may affect and be coordinated with General Plan
policies and procedures regarding the protection of wetlands, aquatic
resources, other GDEs and ISWs, and related threatened or endangered
species.

e This section should identify other land use plans, including Habitat Conservation
Plans (HCPs) or Natural Community Conservation Plans (NCCPs) within the Subbasin
and if they are associated with areas with instream flow requirements; or critical,
GDE or ISW habitats. Please identify all relevant HCPs and NCCPs within the
Subbasin, and any reaches with instream flow and critical habitat
requirements. Please elaborate on the natural resources within the
Subbasin and address how GSP implementation will coordinate with the
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goals of these plans and requirements. If there are no HCPs, NCCPs, or
preservation areas that could be affected, then that should be stated. The
Critical Species Lookbook* includes the potential groundwater reliance of critical
species in the basin. Please include a discussion regarding the management
of critical species and their habitats for these aquatic ecosystems and its
relationship to the GSP.

Please describe how the GSP will coordinate with the General Plan elements
within the GSP area. Specifically, please elaborate on conservation,
recreation and open space elements.

This section states (p. 2-15) that "It is considered unlikely that any Kern County
General Plan Policies have any practical relevance to the plan area”. The Kern
National Wildlife Refuge Complex abuts the GSP area and it is difficult to understand
that the General Plan for Kern County does not address habitat concerns and
conservation that could be directly or indirectly affected by potential groundwater
management actions within and adjacent to the Kern Subbasin. Please 1)
elaborate on the Kern County General Plan’s conservation elements, 2) how
the Tulare Lake Subbasin’s GSP will comply with or not impact conservation
elements being employed within protected habitat areas adjacent to the
Tulare Subbasin, and 3) expand this conversation to include other
neighboring habitat areas, such as Pixley National Wildlife Refuge.

[Section 2.3.4 Permitting Process for New or Replacement Wells (pp. 2-17 to 2-19)]

This section summarizes well permitting requirements and county ordinances for the
counties of Kings, Kern and Tulare. 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 Plan’s sustainability goals.

o How the well permitting process incorporates protection of GDEs within the
Subbasin.

o The State Third Appellate District recently found that Counties 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 programs to comply with this requirement should be
stated in the text.

Checklist Items 5 to 7 — Hydrogeologic Conceptual Model (23 CCR §354.14)

[Section 3.1.7 Definable Bottom of the Basin (pp. 3-16 to 3-19)]

The GSP uses two methods (Water Quality and Geologic) to define the bottom of the
basin but which method, or combination of the methods, that is being relied on for

this GSP is not clearly stated. Please explicitly state the final decision on how
the bottom of the basin was determined, and what it was determined to be.

4 Available online at: https://groundwaterresourcehub.org/sgma-tools/the-critical-species-lookbook/
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e Defining the bottom of the Subbasin based on geochemical properties is a suitable
approach for defining the base of freshwater, however, as noted on page 9 of DWR's
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 determination of the basin bottom. This will
prevent the possibility of extractors 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. Please
characterize groundwater well extractions from the deepest wells in
relation to defining the basin bottom.

[Section 3.1.8 Hydrogeologic Setting: Principal Groundwater Aquifers and Aquitards (pp. 3-
19 to 3-23)]

e Although there is robust description of the confined (lower) and unconfined / semi-
confined (upper) aquifers there is no explicit description with supporting data and
information of how groundwater above the A- and C-clays in the upper aquifer
interacts with the unconfined aquifer, or is influenced by pumping in the unconfined
portion of the upper aquifer. DWR'’s definition of a principal aquifer, is defined as an
“aquifer or aquifer system that store, transmit, and yield significant or economic
quantities of groundwater to wells, springs, or surface water systems” [23 CCR
§351(aa)]. These shallow and perched areas within the upper aquifer range from
near surface to 30 feet below ground surface (bgs) (Figure 3-17, p. 3-74) and likely
provide water supply to GDEs and ISWs. As such, they yield significant quantities of
groundwater to surface water systems and beneficial users, and should not be
dismissed because they do not yield groundwater for human use. Please expand
the description of the upper aquifer to include the interaction of the
unconfined and shallow areas of the upper aquifer. Include cross-sections
to show their connectivity and relationship to potential ISWs and GDEs.

e Regional geologic cross sections are provided in Figures 3-14a, 3-14b and 3-14c (pp.
3-69 to 3-71). These cross-sections do not include a graphical representation of the
shallow groundwater-bearing zones that may be connected to GDEs and ISWs in the
GSP area, and how they are connected to the upper aquifer system. Please include
example near-surface cross section details that depict the conceptual
understanding of shallow groundwater and stream interactions at different
locations, including the shallow zones, any perched aquifers, and the
unconfined / semi-confined upper aquifer.

e Based on the information provided in the GSP, it appears that the confined lower
aquifer is being considered a principal aquifer because of the large amount of
consumption for agriculture and municipal water supply, but this is not explicitly
stated. The unconfined / semi-confined aquifer is stated to have limited use because
of water quality. On pages 3-18 and 3-19, there is a discussion of water quality and
although water with TDS higher than 3,000 is not considered suitable for water
supply or most agriculture, it is potentially suitable for livestock and production of
crops with higher tolerance to salinity. Conversely, in Section 3.1.11 (pages 3-25
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and 3-26), the GSP states that the upper aquifer is primarily used for domestic and
municipal supplies, and agricultural pumping does occur in the deeper portion of the
upper aquifer. Also, if water in the unconfined aquifer is significantly supporting
GDEs and ISWs, production of salt tolerant crops, or livestock operations, then it
should also be identified as a principal aquifer. Even if ultimately the GSA doesn't
define shallow groundwater as a principal aquifer, the text indicates current or future
use that could impact ISWs and GDEs. Thus, disregarding this shallow
groundwater as a principal aquifer due to its water quality is not supported
by the data and is inadequate. SGMA requires GSAs to sustainably manage
groundwater resources in all aquifers, especially if groundwater use and
management can result in impacts to beneficial uses and users. Please refer to Best
Practice #1 in Attachment D for further explanation and accompanying graphics.
Please explicitly enumerate the principal aquifer(s) and intervening
aquitards, their relationship to each other, and their role in supplying
groundwater to all beneficial uses and users of groundwater (including
environmental).

[Section 3.2 Groundwater Conditions (pp. 3-26 to 3-28)]

Groundwater elevation contours are shown for 1905-1907, 1952, 1990, 1995, 2000,
2005, 2010 and 2016 on Figures 3-24 through 3-27 with respect to mean sea level.
However, the wells used to contour groundwater levels in the upper aquifer do not
necessarily monitor shallow or perched groundwater that may be in communication
with GDEs and ISWs. In addition, depth to groundwater cannot be readily assessed
from the maps because they are presented with respect to sea level. Please
provide the following:

1) Groundwater level contour maps representative of the uppermost
aquifer where GDEs and ISWs may be reliant. If this data does not
exist, then identify it as a data gap that will be addressed in the GSP
when the GSP is updated.

2) Depth to water contour maps that allow interpretation of beneficial
groundwater uses by environmental users.

3) If these data are not available, please identify this as a data gap and
outline measures to address the data gap in subsequent sections of
the GSP.

[Section 3.2.5 Groundwater Quality (pp. 3-30 to 3-31)]

There is water quality information for the upper aquifer and a statement that
increases in TDS concentrations, arsenic, nitrate and volatile organic chemicals
(VOCs) are largely due to agricultural practices and pumping, but there is no
information regarding water quality of the perched water or other areas of the upper
aquifer to understand how water quality may affect GDEs, ISWs and associated
aquatic species. Please modify this section of the GSP to include data about
water quality in the zones where GDEs are present. If there are no data
available, then please recognize this as a data gap and specify that
additional data will be collected and analyzed for the GSP update.
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Checklist Items 8 to 10 - Interconnected Surface Waters (ISWs) (23 CCR §354.16)

[Figure 3.1.10 Groundwater Recharge and Discharge Areas (p. 3-25)]

e The text states that "Some discharge is impacted by direct soil evaporation and
evapotranspiration, particularly in areas where groundwater is less than 10 feet bgs.”
Elsewhere the text states that agricultural drainage must be provided in some areas,
indicating very shallow groundwater, or makes reference to deeper groundwater
levels of about 30 feet for groundwater above the A-Clay. Earlier in this comment
letter we pointed out the discrepancy between the various shallow groundwater
levels that are presented (see Section 3.2 Groundwater Conditions [pp. 3-26 to 3-
28]). This GSP also states that riparian and emergent marsh ecosystems are
prevalent in certain areas where they have not already been degraded by land
development. Please 1) rectify the discrepancies in groundwater levels,
particularly as they pertain to ISWs and GDEs; and 2) include the locations
of phreatophytes and other GDEs to provide a complete representation of
evapotranspiration within all groundwater discharge areas. If the regional
groundwater connection of phreatophytes and other GDEs is not known, 1)
please identify this data gap, 2) provide an approach to address it, and 3)
include the ISWs and GDEs as potential features on a figure until they can
be more conclusively evaluated.

[Section 3.2.8 Interconnected Surface Water and Groundwater Systems (pp. 3-33 to 3-34)]

e The regulations [23 CCR §351(0)] define ISWs as “surface water that is hydraulically
connected at any point by a continuous saturated zone to the underlying aquifer and
the overlying surface water is not completely depleted”. “At any point” has both a
spatial and temporal component. Even short durations of interconnections of
groundwater and surface water can be crucial for surface water flow and supporting
environmental users of groundwater and surface water. ISWs can be either gaining
or losing. The GSP disregards IWSs by stating that hydrologic conditions have been
so altered that the ISWs that were historically connected are not any longer. There
are inconsistencies throughout this GSP in regard to ISWs. The GSP states:

o Section 3.1.10 (p. 3-25, also see the comment directly above): “"Groundwater
recharge in the Subbasin occurs primarily by two methods: 1) infiltration of
surface water from the Kings River and unlined conveyances; and 2)
infiltration of applied water for irrigation of crops.” ISWs can be either
gaining or losing (see the definition above). If recharge primarily
occurs through infiltration from rivers and streams, then these
features must be included as an ISW with gaining and losing reaches
defined on a map.

o Section 3.2.8 (p. 34): “A persistent, shallow perched water table at a depth of
about 30 feet bgs is often present above the A-clay in the vicinity of surface
water conveyances and below recharge facilities; however, this shallow
perched zone is disconnected from the regional unconfined aquifer. Other
localized shallow perched zones may exist elsewhere in the Subbasin, but
these are not considered a significant source of groundwater.” Section 3.1.8
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states (p. 3-21) that the perched water is as shallow as 15 feet in some
areas, and the groundwater elevation contour maps show it ranging from 0-
20 feet AMSL. Data to support the claims about the nature of the perched
aquifers is conflicting and the claims that perched units are disconnected or
insignificant are not supported by data. Please clarify the discrepancy
between groundwater depths reported for the shallow perched water
table that are provided in the text and on figures. If the location and
size of other shallow perched zones is unknown, this information
needs to be identified as a data gap, rather than a reason to
completely disregard the features. It is inadequate to assume that
shallow perched zones are not a significant source of groundwater if they
have not been fully characterized, and could be a significant source for GDEs
and ISWs. Please reconcile data gaps (shallow monitoring wells,
stream gauges, and nested/clustered wells) along surface water
features in the Monitoring Network section of the GSP to improve
identification of ISWs prior to disregarding them in the GSP.

Checklist Items 11 to 15 — Identifying and Mapping GDEs (23 CCR §354.16)

[Section 3.2.8.1 Groundwater Dependent Ecosystems (GDEs) (p. 3-34 to 3-35)]

e The text states (p. 3-35): “Groundwater pumping from the principal aquifer system
is not likely to impact the occurrence of perched groundwater because the two
systems are separated by the A-Clay aquitard. Perched groundwater above the A-
Clay is not directly interconnected with the underlying unconfined / semiconfined
aquifer in that pumping from the unconfined / semiconfined aquifer does not induce
increased leakage through the A-Clay aquitard.” This statement is not supported by
the data provided in the GSP (see comments above) and is not a valid reason to
disregard potential GSPs without further evidence. The A-Clay is reported to vary
significantly in thickness and to contain permeable sands in some locations. Please:

1) Explicitly identify the principal aquifers;

2) Provide data regarding the competence of the A-Clay as an aquitard

3) Evaluate the potential degree of connection between the perched and
unconfined aquifer based on objective data;

4) Acknowledge the extent of the perched aquifers throughout the
Subbasin as a data gap;

5) Address data gaps associated with the interconnectivity with the
unconfined / semiconfined aquifer to be reconciled in the GSP update;
and

6) Acknowledge the potential for GDEs and ISWs to be dependent on
these groundwater resources.

e Although this GSP did use the NCCAG database to preliminarily identify GDEs (p. 3-
34), all were disregarded without acknowledgment of data gaps and further
characterization of the natural communities in association with potential perched
aquifers, and disparities in groundwater levels that have not yet been characterized.
This evaluation potentially misses GDEs due to the potential for GDEs to utilize the
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shallow and perched areas of the unconfined / semi-confined aquifer. The following
comments apply:

o

TNC Comments

While depth to groundwater levels within 30 feet are generally accepted as
being a proxy for deciding if 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 or during a discrete season can
misrepresent groundwater levels required by GDEs, and inadvertently result
in adverse impacts to the GDEs. Based on a study we recently submitted to
Frontiers in Environmental Science, 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 timescales. Seasonal fluctuations in
the regional water table can support perched groundwater near an
intermittent river that seasonally runs dry due to such fluctuations. While
perched groundwater itself cannot directly be managed 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 around GDEs, well density rules, etc.) 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 groundwater data
from multiple seasons and water year types (e.g., wet, dry, average,
drought) to determine the range of depth to groundwater around NC
dataset polygons. Please refer to Attachment D of this letter for best
practices for using local groundwater data to verify whether polygons
in the NC Dataset are supported by groundwater in an aquifer. If
insufficient data are available to describe groundwater conditions
within or near polygons from the NC dataset seasonally and
interannually, or to determine conclusively whether shallow
groundwater is hydraulically connected (directly or indirectly) to
underlying aquifers, include those polygons in the GSP until data gaps
are reconciled in the monitoring network, and include specific
measures and time tables to address the data gaps.
If there are insufficient groundwater level data in the shallow and perched
zones, then the NCCAGs in these areas should be included as GDEs in the
GSP until data gaps are reconciled in the monitoring network. Confirmation
of GDEs should be based on depth to groundwater in the shallow and
perched areas. Please revise the GDE analysis in the GSP to include a
complete analysis and identification of data gaps.
Please provide depth to groundwater contour maps and note the
following best practices for doing so:

= Are the wells used for interpolating depth to groundwater sufficiently

close (<5km) to NC Dataset polygons to reflect local conditions
relevant to ecosystems?
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TNC Comments

= Are the wells used for interpolating depth to groundwater screened
within the surficial unconfined aquifer and capable of measuring the
true water table?
= 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 land 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 are commonly found.
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 wells, and then calculate
depth to groundwater using a DEM of the land surface to contour
depth to groundwater.
Groundwater requirements of GDEs vary with vegetation types and rooting
depths. In identifying GDEs, care should be taken to consider rooting depths
of vegetation. Please indicate what vegetation is present in the
potential GDEs, and whether the GDE was eliminated or retained
based solely on a specified depth limit. While Valley Oak (Quercus
lobata) have been observed to have a maximum rooting depth of ~24 feet
(https://groundwaterresourcehub.org/gde-tools/gde-rooting-depths-
database-for-gdes/), rooting depths vary spatially and temporally based on
local hydrologic conditions. Also, maximum rooting depths do not take
capillary action into consideration, which will vary with soil type and is an
important consideration since woody phreatophytes generally do not prefer to
have their roots submerged in groundwater for extended periods of time, and
hence effectively redistribute their root systems to straddle the water table as
it fluctuates. Hence, many riparian, floodplain and desert ecosystem species
are highly capable of accessing groundwater at much deeper depths when
needed.
Rohde, Froend and Howard (2017) acknowledged GDEs as ecosystems that
can rely on groundwater for some or all their requirements. This publication
can be found at:
https://ngwa.onlinelibrary.wiley.com/doi/pdf/10.1111/gwat.12511. GDEs can
rely on multiple water sources simultaneously and at different temporal and /
or spatial scales (e.g., precipitation, river water, reservoir water, soil moisture
in the vadose zone, groundwater, applied water, treated wastewater effluent,
urban stormwater, irrigated return flow). SGMA (Section 351.0) defines GDEs
as "ecological communities and species that depend on groundwater
emerging from aquifers or on groundwater occurring near the ground
surface". Hence, we recommend using depth to groundwater contour
maps derived from subtracting groundwater levels from a DEM, as
described above, to identify whether a connection to groundwater
exists for the wetlands mapped in Figure 3-38 in the Subbasin.
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Please refer to Attachments D and E of this letter for best practices

for using local groundwater data to 1) verify whether polygons in the

NC Dataset are supported by groundwater in an aquifer, and 2) verify

ecosystem decline or recovery is correlated with groundwater levels.

e The GSP states (p. 3-35), “"Most of these vegetation types/plant species [identified in

the NCCGA] are associated with riparian habitat that rely on surface water”, and
goes on to disregard them because they are primarily located on the perched areas
above the A-Clay layer and the * A-Clay is not directly interconnected with the
underlying unconfined / semi-confined aquifer”. Section 354.16 of the California
Code of Regulations states that “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...GDEs”.
Just because GDEs are thought to rely on surface water and the perched areas are
thought to not be directly connected to the unconfined aquifer, does not make them
insignificant to the environment. Many data gaps exist that could clarify these
statements, for example: 1) indirect and direct connection of perched aquifers have
not been fully characterized, 2) the location and extent of perched areas have not
been fully characterized, and 3) species composition and potential max rooting
depths have not be tabulated. Many rare and protected species reside in GDEs since
they are very unique ecosystems. Please provide further information on the
analysis of GDEs and potential ISWs, including citing field studies or
modeling studies that show the hydrologic nature of these systems.
Specifically indicate 1) which streams and GDE polygons were excluded, 2)
identify any data gaps, and 3) ensure that GDE polygons are retained until
data gaps are reconciled.

Checklist Items 16 to 20 - Describing GDEs (23 CCR §354.16)

[Section 3.2.8.1 Groundwater Dependent Ecosystems (GDEs) (p. 3-34 to 3-35)]

¢ Please provide information on the historical or current groundwater
conditions specifically near the GDEs or the ecological conditions present. If
data gaps exist, please acknowledge them and state how they may be
reconciled in the future. Refer to GDE Pulse (https://gde.codefornature.org; See
Attachment E of this letter for more details) or any other locally available data (e.qg.,
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
plant moisture (e.g., NDMI). Below is a screenshot example of data available in GDE
Pulse for NC dataset polygons found in the Tulare Lake GSP Area.
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¢ Please provide an ecological inventory (see Appendix III, Worksheet 2 of
the GDE Guidance) for all potential GDEs that includes vegetation or habitat
types and rank the GDEs as having a high, moderate or low value. Explain
how each rank was characterized.

¢ Please identify whether any endangered or threatened freshwater species
of animals and plants, 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. Resources for this include the list of freshwater
species located in the Subbasin that can be found in Attachment C of this letter, the
Critical Species Lookbook, and the USFWS’s ECOS and CDFW'’s CNDDB databases /
mapping tools.

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

[Section 3.3.1.2 Outflows (pp. 3-39 to 3-40)]

e Evapotranspiration (ET) is included as an outflow category in the water budget;
however, it is only included as it pertains to crop water requirements. Groundwater
outflow to the ET of natural ecosystems (i.e., GDEs, riparian areas, etc.) should be
identified as a groundwater budget component. If the outflow is not known, it
should be identified as a data gap and provisional information should be provided
until an analysis can be performed to address the data gap. Since natural
ecosystems may be beneficial users of groundwater: 1) please provide a
breakdown of ET for all land-cover types, including native and riparian
vegetation (such as wetlands, riparian vegetation, phreatophytes and other
communities); 2) identify any data gaps; 3) outline the actions needed to
address them; 4) and the schedule for their implementation.
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Checklist Item 23-26 Sustainability Goal (23 CCR §354.24)

[Section 4.0 Sustainable Management Criteria (p. 4-1)]

e The GSP states that there is no ISW connectivity within the entire Subbasin, but data
to support this broad assertion are insufficient to dismiss this sustainability indicator.
It is acknowledged earlier in the GSP that recharge primarily occurs through surface
streams / rivers and unlined canals; however, there isn’t any quantitative analysis,
monitoring data, or other information provided to support that ISWs are not present,
and statements within the GSP are contradictory. Please address ISWs in the
Sustainable Management Criteria and the Sustainability Goal until sufficient
data is available to conclude the status of ISWs.

e The GSP states “Indicators for the sustainable management of groundwater were
determined by SGMA based on factors that have the potential to impact the health
and general well-being of the public.” This chapter starts off by disregarding the
environmental use and users of groundwater. Sweeping statements like this should
be modified throughout the chapter to acknowledge all beneficial users. Since GDEs
and ISWs may be present in and near the GSP area due to the prevalence of
shallow groundwater (please see comments under Checklist Items 16-20)
they should be explicitly recognized in the establishment of sustainable
management criteria for the groundwater level decline and ISW
sustainability indicators. Please also update this section to recognize
environmental beneficial groundwater uses as a component of the
sustainable management goals.

[Section 4.1 Sustainability Goal (pp. 4-1 to 4-3)]

¢ The Sustainability Goal states that “...the sustainability goal works as a tool for
managing groundwater, basin-wide, on a long-term basis to protect quality of life
through the continuation of existing economic industries in the area, including but
not limited to agriculture”. The overall theme is to protect groundwater resources
for developed water users, particularly agriculture. The narrative discussion of
the sustainability goal should be expanded to include other beneficial uses
and users of groundwater including environmental uses and users of
groundwater.

e The Discussion of Measures states that "management actions will be implemented to
help mitigate overdraft based on the demand from beneficial uses and users”, but
developed users are the only parties identified in this chapter. Criteria used to
evaluate the priority given to beneficial users during overdraft periods is not
described. Please update this section to provide a discussion of how human
and environmental beneficial uses will be balanced in the implementation of
management actions during periods of drought and overdraft.

e Since GDEs and ISWs may be present in the Subbasin (please see comments
under Checklist Items 16-20) they should be recognized as beneficial users
of groundwater and should be included in the Sustainability Goal and
Discussion of Measures. In addition, a statement about any intention to
address pre-SGMA impacts should be included.
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GDEs are dependent, in part, on suitable water quality; however, the GSP focuses on
subsidence, groundwater levels and changes in groundwater storage; and only
considers water quality for irrigation and domestic use. Given that there are
potential GDEs and ISWs in the Subbasin, and they may be affected by
water quality they should be included in the Sustainability Goal and
addressed in the Sustainable Management Criteria established for the Water
Quality Sustainability Indicator.

[Section 4.2.4 Groundwater Quality Indicator (pp. 4-5 to 4-6)]

The GSP states that the GSAs will rely on the existing programs in place for
monitoring groundwater quality, and the “local GSAs will focus on water quality
issues that are related to groundwater pumping rather than on issues related to
contamination”. However, since much of the groundwater is being used for
irrigation, which then leaches back into the soil or drains elsewhere and carries
nutrients and other solutes with it, the GSA should monitor constituents related to
agriculture in addition to those related to pumping, such as arsenic. This includes
nitrates, phosphates, salts, sodium, boron, chloride and acidification from carbonic
acid which affects soil biota, structure, geochemistry, GDEs and ISWs. Please
consider revising this section to include monitoring for agricultural
constituents.

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

[Section 4.5 Measurable Objectives (pp. 4-18 to 4-20)]

This Measurable Objectives do not consider the water quality needs of GDEs and
ISWs. Please modify this section to include impacts from degraded water
quality on the plant and wildlife communities, and species they support
within these habitats.

This GSP states that "ISWs do not exist within the Subbasin”. However, this
conclusion was based on well groundwater levels that are not reasonably close to the
drainages, shallow or nested monitoring wells to assess potential interaction with
surface water and GDEs and connectivity to underlying aquifers, or hydrogeologic
data that does not fully characterize the location and extent of perched and shallow
zones within the upper aquifer. In addition, there are no supporting data and
information that demonstrates shallow groundwater near the streams and rivers is
not supporting ISWs or GDEs. As such, the data are insufficient to dismiss this
sustainability indicator under the GSP regulations. Please modify this section of
the GSP to retain ISWs as a sustainability indicator, pending the
characterization of the shallow / perched zones and analysis of monitoring
data or monitoring from additional wells to be installed in the future.

Since there are wildlife refuges and protected wildlife area that contain critical
habitat directly adjacent to the GSP area, the GSP needs to address these areas,
whether there are potential GDEs or ISWs, and how management actions within the
Subbasin would affect these sensitive habitats. Please explain how the
measurable objectives will benefit adjacent subbasins and not hinder the
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ability of adjacent subbasins to be sustainable; and how the measurable
objectives would benefit adjacent critical habitat areas. What are the
mechanisms for this benefit?

Sweeping statements, such as (p. 4-20) “interconnected surface waters do not exist
within the Subbasin, so this indicator will not be further discussed in terms of
Measurable Objectives” are completely dismissive with disregard for data gaps.
There is not enough evidence to make statements like these. Many of the wells are
screened too deep, not in the proper location to make comparisons, and / or nested
wells have not been installed to inform how shallow groundwater interacts with
potential ISWs, GDEs or the unconfined aquifer. Please include all potential
ISWs in the analysis and develop measurable objectives and minimum
thresholds for these, to be managed until data gaps prove they are not
interconnected.

Checklist Item 27-29 — Minimum Thresholds (23 CCR §354.28)

[Section 4.4.1.2 Description of Minimum Thresholds and Processes to Establish [for
Groundwater Level Indicator (p. 4-13), Section 4.4.1.4 Description of Minimum Thresholds
and Processes to Establish [for Groundwater Quality Indicator (p. 4-14), and Section 4.4.1.5
Description of Minimum Thresholds and Processes to Establish [for Interconnected Surface
Water Intrusion (p. 4-14)]

These Minimum Thresholds do not consider GDEs and ISWs. Please include GDEs
(see comments under checklist items 8-20) in this section and whether the
minimum thresholds and interim milestones will help achieve the potential
sustainability goal as it pertains to the environment.

Section 4.4.1.5 (p. 4-14) states that “Interconnected surfaces waters are not
considered present in the Subbasin are; therefore, no further discussion will occur on
this indictor in terms of MTs”. However, the GSP fails to provide any monitoring
data, analysis or other information to substantiate this position. Based on the
inconsistencies in groundwater levels presented previously in the GSP and this letter,
and the unknowns associated with the extent and location of shallow and/or perched
zones in the upper aquifer, it is possible that rivers, streams and GDEs may be
hydraulically connected to the regional aquifer system. Minimum thresholds must be
established for ISWs and GDEs unless and until sufficient data are provided to
eliminate them from consideration. Please modify this section of the GSP to 1)
develop minimum thresholds for possible ISWs, including GDEs, and 2)
include a statement that a data gap exists related to the interconnectedness
of the of the Tulare Lakebed, rivers / streams, and shallow groundwater
zones.

[Section 4.4.4 Potential Effects to Beneficial Uses and Users (p. 4-17 to 4-18)]

The evaluation of minimum thresholds completely disregards consideration of
environmental beneficial users, such as ISWs, GDEs or the species they support.
Effects to beneficial uses and users is focused on well capacity, pumping costs,
extraction, and impacts from subsidence on infrastructure. There is no mention
about potential impacts to GDEs or ISWs that could be affected by lowering of the
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shallow portions of the unconfined or semi-confined portions of the upper aquifer
since a continuity / discontinuity between the two is a data gap. Although there are
many data gaps associated with ISWs and GDEs, it must be assumed that potential
significant and unreasonable impacts to these beneficial users could occur. As such,
they should be addressed in the evaluation of minimum thresholds. Section 4.4.4
should be modified to address how potential ISWs and GDEs would be affected by
further lowering of groundwater levels. Please address how 1) potential ISWs
and GDEs would be affected by further lowering of groundwater levels, 2)
these beneficial users will be protected / managed in the interim until data
gaps are filled, and 3) what measures will be employed to protect GDEs and
ISWs that are confirmed after data gaps are filled.

e This Section does not include the required analysis of how the selected minimum
thresholds for decline in groundwater levels could affect potential ISWs and GDEs
within and near the GSP area. Please include an analysis of the potential effect
of the established minimum thresholds on ISWs and GDES within and near
the GSP area, particularly in adjacent wildlife preserves / refuges.

e Although agricultural and domestic water quality concerns have been articulated,
similar concerns were not identified for environmental users. Degradation of water
quality can impact terrestrial and aquatic wildlife that live in or near these
ecosystems during at least part of the year even if the water is not a concern from
an agricultural or municipal standpoint. Please include a discussion about GDEs
and water quality and whether the minimum thresholds and interim
milestones will help achieve sustainability for environmental users.

Checklist Ttem 30-46 - Undesirable Results (23 CCR §354.26)

[Section 4.3 Undesirable Results (pp. 4-6 to 4-12), and Subsection 4.3.3 Potential Effects to
Beneficial Uses and Users (pp. 4-11 to 4-12)]

e The GSP states that there are no ISWs; however, this is largely based on
assumptions and there are no monitoring data, analyses or other information to
support this statement. In addition, the GSP indicates that 1) streams and rivers are
the primary source of recharge; 2) a connection may exist between shallow and
perched groundwater, but the extent and location of perched groundwater is
unknown; and 3) surface and groundwater may be periodically connected in Tulare
Lake. Furthermore, GDEs may exist within and near the GSP area. This is a data
gap that needs to be identified and rectified by employing a monitoring network to
verify the status of ISWs prior to complete dismissal of ISWs from the GSP. Please
modify this section of the GSP to include:

1) A statement that there are potential ISWs and GDEs, unless adequate
data can be provided to dismiss them.

2) An assessment of the nature of potential undesirable results to ISWs
and GDEs.

3) A statement that the aquifers will be managed such there will be no
depletion of ISWs that results in a significant and unreasonable
impacts to ISWs or GDEs.
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4) Data gaps and specific steps to verify the presence or absence of
ISWs and GDEs with monitoring wells screened at the appropriate
depths.

e This section only describes undesirable results relating to human beneficial uses of
groundwater and neglects environmental beneficial uses / users that could be
adversely affected by chronic groundwater level decline or depletion of ISWs.
Please add “possible adverse impacts to potential GDEs and ISWs” to the
list of potential undesirable results.

e The GDE Pulse web application developed by TNC provides easy access to 35 years
of satellite data to view trends of vegetation metrics, groundwater depth (where
available), and precipitation data. This satellite imagery can be used to observe
trends for NC dataset polygons within and near the GSA. Over the past 10 years
(2009-2018), some NC dataset vegetation polygons have experienced adverse
impacts to vegetation growth and moisture. An example screen shot of GDEs near
Lemoore, California from the GDE Pulse tool is presented under Checklist items 16 to
20 above.

o For each potential GDE unit with supporting hydrological datasets
please include the following:

= Plot and provide hydrological datasets for each GDE.

= Define the baseline period in the hydrologic data.

= Classify GDE units as having high, moderate, or low susceptibility to
changes in groundwater.

» Explore cause-and-effect relationships between groundwater changes
and GDEs.

o For each identifiable GDE unit without supporting hydrological
datasets please describe data gaps and / or insufficiencies.

o Compile and synthesize biological data from CDFW's CNDDB, USFWS’
ECOS Mapper, NC dataset, and / or the GDE Pulse tool (as applicable)
for each GDE unit by:

» Characterizing biological resources for each GDE unit, and when possible
provide baseline conditions for assessment of trends and variability.

» Describing data gaps / insufficiencies.

o Describe possible effects on potential ISWs, GDEs, land uses, and
property interests, including:

= Cause-and-effect relationships between potential ISWs and GDEs with
groundwater conditions.

» Impacts to potential ISWs and GDEs that are considered to be
“significant and unreasonable”.

» Report known hydrological thresholds or triggers (e.g., instream flow
criteria, groundwater depths, water quality parameters) for significant
impacts to relevant species or ecological communities.

» Land uses should include recreational uses (e.g., fishing/hunting,
hiking, boating).

» Property interests should include and consider privately and publicly
protected conservation lands and opens spaces, including wildlife
refuges, parks, and natural preserves.
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e This section discusses water quality with respect to agricultural and municipal use
but does not include a discussion of potential undesirable results for GDEs and ISWs.
Please modify this section to address how degraded water quality could
affect vegetation and wildlife species that rely on GDEs and ISWs. Although
arsenic is mentioned in this GSP, please consider adding a statement that
over-pumping and dewatering of aquitards has been identified as a
potential source of elevated arsenic 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 “"Overpumping leads to California
groundwater arsenic threat”: https://www.nature.com/articles/s41467-018-04475-3

Checklist Items 47-49 - Monitoring Network (23 CCR §354.34)

[Chapter 5 Monitoring Network (pp. 5-1 to 5-3), and Section 5.1 Description of Monitoring
Network (pp. 5-3 to 5-15)]

e The GSP describes groundwater monitoring locations and states that groundwater
monitoring in areas de-designated by the Tulare Lake Basin Plan amendment and
associated aquifer zones is not proposed as decided by the GSAs. Although these
areas (designated Management Area A and B) are not designated for municipal and
agricultural uses in the Basin Plan, the groundwater could still potentially be used or
is being used for livestock, crops with a higher tolerance to salt, domestic supply,
public supply, and potentially other uses in the future. Since it is currently unclear
how withdrawals within the unconfined aquifer will affect the perched and shallow
areas of the aquifer (as associated with the A-Clay and C-Clay layers), Management
Areas A and B still need to be monitored to assess effects to the unconfined aquifer
as a whole. As stated above in the comments for other Checklist Items, please
reconcile data gaps (shallow monitoring wells, stream gauges, and
nested/clustered wells, GDE and ISW responses to groundwater levels)
along rivers, creek and the Tulare Lakebed in this section of the GSP to
improve ISW and GDE mapping in future GSPs.

e It is not acceptable to completely disregard these Management Areas based purely
on a de-designation from municipal and agricultural uses only when there are still
current and potential environmental uses of this groundwater. In addition, there is
much uncertainty how the shallow aquifers are interacting with GDEs and ISWs.
Please add Representative Monitoring Sites (RMS) for these areas in order
to better understand the interaction of the A-Clay and C-Clay layers with the
unconfined aquifer, and potential GDEs and ISWs.

e This section lists the proposed facilities for monitoring groundwater levels, storage
and quality, and subsidence on pp. 5-9 through 5-15. This section proposes to use
groundwater level monitoring to assess potential groundwater level and storage
declines, existing programs to monitor water quality, and monitored surface
conditions to evaluate land subsidence. It may acceptable to use groundwater level
[in combination with assessment of vegetation response, for example by remote
sensing] as a proxy for assessing potential effects on ISWs and GDEs, but the data
gaps associated with the A-Clay, C-Clay, and shallow water tables need to be
addressed. A set of representative wells have been selected to monitor the upper
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and lower aquifer (Figures 5-1 to 5-3). There are only five wells that represent the
“Above A-Clay and Shallow Groundwater Levels (i.e., Zone A)”, and there are three
data gaps areas identified (Figure 5-1). Please describe 1) how these five wells
are considered representative of the entire GSP Area, 2) how those data gap
areas were selected, and 3) what methodologies would be used to
extrapolate results to other areas where there are no wells or identified
data gaps.

e Many of the monitoring wells are not screened in the upper portion of the unconfined
aquifer, where environmental beneficial users would obtain the groundwater on
which they rely. Finally, there are currently no plans to monitor groundwater level
declines to assess the potential for significant and unreasonable impacts to ISWs or
GDEs in response to groundwater level declines. Please modify the description of
the new well network in the Proposed Facilities Section (Sections 5.1.4, p.
5-9) and Groundwater Levels Section (Section 5.1.4, p.5-9 to 5-11) to
provide methodologies, data and other information to support the
monitoring of GDEs and ISWs so as to assess and prevent potential
significant and unreasonable impacts. This modification should include 1)
locating new wells that are appropriately screened to detect connectivity of
GDEs and ISWs with the unconfined aquifer and 2) identifying or installing
additional stream gages in areas where there is potential for ISWs and
GDEs. In addition, monitoring GDE responses to groundwater level declines
should be included. GDE Pulse represents an example of how remote
sensing can be used to achieve this objective. Please expand on the
discussion of how the new well, stream and other data will be used to
improve ISW mapping and inform an adequate analysis, and how the data
will be used to verify possible GDEs and their sensitivity to groundwater
level declines.

[Section 5.1.1 Monitoring Network Objectives (p. 5-6)]

e The monitoring objectives listed include developing data to evaluate impacts to
beneficial uses and users of groundwater but does not include filling data gaps as
they specifically pertain to environmental users of groundwater. Please expand
this list to include monitoring to inform data gaps associated with
groundwater use by potential GDEs, ISWs and the species that they support.

[Section 5.4.1.4 Site Selection (p. 5-23)]

e This section includes the scientific rationale for the groundwater level monitoring
network and the rationale used to add new wells to the monitoring system.
However, evaluation and monitoring of potential GDEs and ISWs were not considered
in new well site selection. Please modify the site selection criteria to include
the potential to install new wells that will provide information to support
the investigation of GDEs and ISWs. This modification should include
locating new / existing wells that are appropriately screened to detect
connectivity of GDEs and ISWs with the shallow zones of the unconfined
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aquifer, and 2) expanding information on the extent and location of shallow
/ perched areas within the unconfined aquifer.

[Section 5.5 Data Storage and Reporting (pp. 5-31 to 5-32)]

e The data management system (DMS) described in this section allows for upload and
storage of information related to the development and implementation of the GSP.
The types of information that will be stored in the DMS are listed. Other than
groundwater elevations, quality, and site information, there is no information being
stored specific to the monitoring and evaluation of GDEs or ISWs. We recommend
adding remote sensing information to this list to evaluate possible
correlations of ecosystem response to potential declines in groundwater
level or quality due to pumping. This can be accomplished by incorporating
the GDE pulse tool, Sentinel data, evapotranspiration, or leaf area index.

Checklist Items 50 and 51 — Projects and Management Actions to Achieve Sustainability
Goal (23 CCR §354.44)

[Chapter 6 Projects and Management Actions to Achieve Sustainability (pp. 6-1 to 6-21)]

o This chapter should identify the specific actions and schedules proposed to

address data gaps in the hydrogeologic conceptual model, water budget and
monitoring network.

[Section 6.3 Projects (pp. 6-4 to 6-17)]

e This section identifies many important types of projects, including conveyance
facilities modifications and construction of new facilities, above-ground surface water
storage, intentional recharge basins, on-farm recharge, and aquifer storage and
recovery through injection. However, the descriptions of Measurable Objectives for
these projects only identifies benefits to water level and storage through changes in
allocation, imports, surface water diversions, pumping allowances; and adding
recharge projects or water banking. Since maintenance or recovery of groundwater
levels, or construction of recharge facilities, may have potential environmental
benefits it would be advantageous to demonstrate multiple benefits from a funding
and prioritization perspective.

o For the projects already identified, please consider stating how ISWs
and GDEs will benefit or be protected, or what other environmental
benefits will accrue.

o If ISWs will not be adequately protected by those listed, please include and
describe additional management actions and projects targeted for
protecting potential ISWs.

o Storage and recharge projects can be designed as multiple-benefit projects to
include elements that act functionally as wetlands and provide a benefit for
wildlife and aquatic species. In some cases, such facilities have been
incorporated into local HCPs and NCCPs, more fully recognizing the value of
the habitat that they provide and the species they support. On-farm recharge
may benefit waterfowl during migration, and recreational hunting and
birdwatching depending on the time of year that fields are flooded. For
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recharge projects, please consider identifying if there is habitat value
incorporated into the design and how the recharge ponds can be
managed as multiple-benefit projects to benefit environmental users.
Grant and funding opportunities for SGMA-related work may be
available for multi-benefit projects that can address water quantity as
well as provide environmental benefits. Please include environmental
benefits and multiple benefits as criteria for assessing project
priorities.

The GSP states that recharged water typically remains in the unconfined
aquifer, above the A-Clay, C-Clay and E-Clay; and that existing wells in the
area will be used for extraction of stored water. There appear to be many
unknowns as to the extent and location of perched and shallow areas in the
unconfined aquifer, and the connectivity of those areas with the aquifer. In
addition, there are currently only five wells that will be used to monitor
shallow zones throughout the entire GSP area. There remains a fair amount
of uncertainty as to how this would operate or affect potential GDEs and
ISWs. Please acknowledge these uncertainties and address 1) how
these recharge operations could affect environmental beneficial
users, 2) how ecosystems that could be affected by recharge in the
unconfined aquifer, particularly above the A- and C-Clay layers will be
monitored if there are only five wells.

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 6.5 GSA Sustainable Methods (pp. 6-18 to 6-21)]

e The Subbasin potentially includes GDEs and ISWs (see our comments under
Checklist Items 8-10 and 16-20 above) that are beneficial uses and users of
groundwater and may include sensitive and protected resources. Protection of these
environmental users and uses should be considered in establishing project priorities.
In addition, and consistent 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.
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Attachment C

Freshwater Species Located in the Tulare Lake Subbasin

To assist in identifying the beneficial users of surface water necessary to assess the undesirable result
“depletion of interconnected surface waters”, Attachment C provides a list of freshwater species located
within the Tulare Lake Subbasin. To produce the freshwater species list, we used ArcGIS to select
features within the California Freshwater Species Database version 2.0.9 within the GSA’s boundary.
This database contains information on ~4,000 vertebrates, macroinvertebrates and vascular plants that
depend on fresh water for at least one stage of their life cycle. The methods used to compile the
California Freshwater Species Database can be found in Howard et al. 2015°. The spatial database
contains locality observations and/or distribution information from ~400 data sources. The database is
housed in the California Department of Fish and Wildlife’s BIOS® as well as on TNC’s science website”.

Legally Protected Status
Scientific Name Common Name Federal State Other
BIRDS
Actitis macularius Spotted Sandpiper
Aechmophorus clarkii | Clark's Grebe
Aechmophorus Western Grebe
occidentalis
Agelaius tricolor Tricolored Blackbird BCC SSC BSSC - First
priority, BLM
Aix sponsa Wood Duck
Anas acuta Northern Pintail
Anas americana American Wigeon
Anas clypeata Northern Shoveler
Anas crecca Green-winged Teal
Anas cyanoptera Cinnamon Teal
Anas discors Blue-winged Teal
Anas platyrhynchos Mallard
Anas strepera Gadwall
Anser albifrons Greater White-fronted
Goose
Ardea alba Great Egret
Ardea herodias Great Blue Heron
Aythya affinis Lesser Scaup
Aythya americana Redhead SSC BSSC - Third
priority
Aythya collaris Ring-necked Duck

5 Howard, J.K. et al. 2015. Patterns of Freshwater Species Richness, Endemism, and Vulnerability in California.
PLOSONE, 11(7). Available at: https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0130710

6 California Department of Fish and Wildlife BIOS: https://www.wildlife.ca.gov/data/BIOS
7 Science for Conservation: https://www.scienceforconservation.org/products/california-freshwater-species-

database
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Aythya marila

Greater Scaup

Aythya valisineria Canvasback SSC

Botaurus lentiginosus | American Bittern

Bucephala albeola Bufflehead

Bucephala clangula Common Goldeneye

Butorides virescens Green Heron

Calidris alpina Dunlin

Calidris mauri Western Sandpiper

Calidris minutilla Least Sandpiper

Chen caerulescens Snow Goose

Chen rossii Ross's Goose

Chlidonias niger Black Tern SSC BSSC - Second
priority

Chroicocephalus Bonaparte's Gull

philadelphia

Cistothorus palustris Marsh Wren

palustris

Cygnus columbianus Tundra Swan

Dendrocygna bicolor Fulvous Whistling-Duck SSC BSSC - First
priority

Egretta thula Snowy Egret

Empidonax traillii Willow Flycatcher BCC Endangered | USFS

Fulica americana American Coot

Gallinago delicata Wilson's Snipe

Gallinula chloropus Common Moorhen

Grus canadensis Sandhill Crane

Himantopus Black-necked Stilt

mexicanus

Icteria virens Yellow-breasted Chat SSC BSSC - Third
priority

Limnodromus
scolopaceus

Long-billed Dowitcher

Lophodytes cucullatus

Hooded Merganser

Megaceryle alcyon

Belted Kingfisher

Mergus merganser

Common Merganser

Mergus serrator

Red-breasted

Merganser
Numenius americanus | Long-billed Curlew
Numenius phaeopus Whimbrel

Nycticorax nycticorax

Black-crowned Night-
Heron

Oxyura jamaicensis

Ruddy Duck
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Pelecanus American White SSC BSSC - First
erythrorhynchos Pelican priority
Phalacrocorax auritus | Double-crested
Cormorant
Phalaropus tricolor Wilson's Phalarope
Plegadis chihi White-faced Ibis Watch list
Pluvialis squatarola Black-bellied Plover
Podiceps nigricollis Eared Grebe
Podilymbus podiceps | Pied-billed Grebe
Porzana carolina Sora
Rallus limicola Virginia Rail
Recurvirostra American Avocet
americana
Riparia riparia Bank Swallow Threatened
Setophaga petechia Yellow Warbler BSSC - Second
priority
Tachycineta bicolor Tree Swallow
Tringa melanoleuca Greater Yellowlegs
Tringa semipalmata Willet
Tringa solitaria Solitary Sandpiper
Xanthocephalus Yellow-headed SSC BSSC - Third
xanthocephalus Blackbird priority
CRUSTACEANS
Branchinecta lindahli ‘ Versatile Fairy Shrimp
HERPS

Actinemys marmorata | Western Pond Turtle SSC ARSSC, BLM,
marmorata USFS
Ambystoma California Tiger Threatened | Threatened | ARSSC
californiense Salamander
californiense
Anaxyrus boreas Boreal Toad
boreas
Spea hammondii Western Spadefoot Under SSC ARSSC, BLM

Review in

the

Candidate

or Petition

Process
Thamnophis sirtalis Common Gartersnake
sirtalis

INSECTS AND OTHER INVERTEBRATES

Ameletus amador A Mayfly

Ameletus spp.

Ameletus spp.
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Anax walsinghami Giant Green Darner

Archilestes californica | California Spreadwing

Argia emma Emma's Dancer

Baetis adonis A Mayfly

Baetis spp. Baetis spp.

Caudatella Not on any

columbiella status lists

Caudatella spp. Caudatella spp.

Cinygmula gartrelli A Mayfly

Cinygmula spp. Cinygmula spp.

Doroneuria baumanni | Cascades Stone

Drunella coloradensis | A Mayfly

Drunella doddsii A Mayfly

Drunella spinifera A Mayfly

Drunella spp. Drunella spp.

Enallagma Tule Bluet

carunculatum

Enallagma civile Familiar Bluet

Epeorus albertae A Mayfly

Epeorus spp. Epeorus spp.

Ephemerella tibialis A Mayfly

Erythemis collocata Western Pondhawk

Hetaerina americana American Rubyspot

Heterlimnius Not on any

corpulentus status lists

Ischnura barberi Desert Forktail

Ischnura cervula Pacific Forktail

Ischnura denticollis Black-fronted Forktail

Libellula saturata Flame Skimmer

Malenka bifurcata Not on any
status lists

Malenka spp. Malenka spp.

Optioservus canus Pinnacles Optioservus SSC

Riffle Beetle

Optioservus spp. Optioservus spp.

Oroperla barbara Gilltail Springfly

Pachydiplax Blue Dasher

longipennis

Pantala flavescens Wandering Glider

Pantala hymenaea Spot-winged Glider

Parapsyche almota A Caddisfly

Parapsyche elsis A Caddisfly

TNC Comments

Tulare Lake Subbasin Preliminary Draft GSP
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Parapsyche spp.

Parapsyche spp.

Rhionaeschna

Blue-eyed Darner

multicolor

Rhithrogena decora A Mayfly

Rhithrogena spp. Rhithrogena spp.

Rhyacophila A Caddisfly Not on any

acuminata status lists

Rhyacophila spp. Rhyacophila spp.

Simulium anduzei Not on any
status lists

Simulium spp. Simulium spp.

Skwala americana American Springfly

Skwala spp. Skwala spp.

Sperchon spp. Sperchon spp.

Sperchon stellata Not on any
status lists

Sweltsa adamantea Not on any
status lists

Sweltsa spp. Sweltsa spp.

Telebasis salva Desert Firetail

Tramea lacerata Black Saddlebags

Zapada columbiana Columbian Forestfly

MAMMALS

Castor canadensis American Beaver Not on any
status lists

Ondatra zibethicus Common Muskrat Not on any
status lists

MOLLUSKS
Anodonta California Floater SSC USFS
californiensis
PLANTS

Cephalanthus Common Buttonbush

occidentalis

Cirsium crassicaule Slough Thistle SSC CRPR-1B.1,
BLM

Cyperus erythrorhizos | Red-root Flatsedge

Cyperus squarrosus Awned Cyperus

Eragrostis hypnoides | Teal Lovegrass

Euthamia occidentalis | Western Fragrant

Goldenrod

Galium trifidum Small Bedstraw

Juncus effusus effusus | NA

Lasthenia ferrisiae Ferris' Goldfields SSC CRPR-4.2

TNC Comments
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Ludwigia peploides NA Not on any

peploides status lists

Myosurus minimus NA

Persicaria lapathifolia Not on any
status lists

Rorippa palustris
palustris

Bog Yellowcress

Salix gooddingii

Goodding's Willow

FISHES

Catostomus Sacramento sucker Least Concern
occidentalis - Moyle 2013
occidentalis
Cottus asperssp. 1 Prickly sculpin Least Concern

- Moyle 2013
Lavinia exilicauda Sacramento hitch SSC Near-
exilicauda Threatened -

Moyle 2013
Oncorhynchus mykiss | Coastal rainbow trout Least Concern
irideus - Moyle 2013
Oncorhynchus Central Valley fall SSC SSC Vulnerable -
tshawytscha - CV fall Chinook salmon Moyle 2013
Oncorhynchus Central Valley late fall | SSC Endangered -
tshawytscha - CV late | Chinook salmon Moyle 2013

fall

Orthodon

Sacramento blackfish

Least Concern

microlepidotus - Moyle 2013
Ptychocheilus grandis | Sacramento Least Concern
pikeminnow - Moyle 2013

Notes:

ARSSC = At-Risk Species of Special Concern
BCC = Bird of Conservation Concern

BSSC = Bird Species of Special Concern
CRPR = California Rare Plant Rank

CS = Currently Stable

IUCN = International Union for Conservation of Nature
SSC = Species of Special Concern

TNC Comments

Tulare Lake Subbasin Preliminary Draft GSP
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Attachment D

7\

TheNature
Conservancy

July 2019

IDENTIFYING GDEs UNDER SGMA
Best Practices for using the NC Dataset

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

Matural Cemmunities

i Commonly Associated with
sroundwater (NCCAG)

Local Data

- VeqTAMP [COFW)
. CALVEG (USFS)
- NI {LESFWE)

i FVEG (Cal Fite)

== NHID [U565)

Consideration of: Hydrology Geology Groundwater

_ levels 1
. @ @
4 4

0—
Groundwater Dependent Ecosystems

it

4 4

8 NC Dataset Online Viewer: https://gis.water.ca.gov/app/NCDatasetViewer,

9 California Department of Water Resources (DWR). 2018. Summary of the “Natural Communities Commonly Associated
with Groundwater” Dataset and Online Web Viewer. Available at: https://water.ca.gov/-/media/DWR-Website/Web-
Pages/Programs/Groundwater-Management/Data-and-Tools/Files/Statewide-Reports/Natural-Communities-Dataset-
Summary-Document.pdf
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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 Californial®. It was developed through a
collaboration between DWR, the Department of Fish and Wildlife, and The Nature Conservancy (TNC).
TNC has also provided detailed guidance on identifying GDEs from the NC dataset!! on the Groundwater
Resource Hub'?, a website dedicated to GDEs.

Groundwater basins can be comprised of one continuous aquifer (Figure 2a) or multiple aquifers stacked
on top of each other (Figure 2b). In unconfined aquifers (Figure 2a), using the depth-to-groundwater
and the rooting depth of the vegetation is a reasonable method to infer groundwater dependence for
GDEs. If groundwater is well below the rooting (and capillary) zone of the plants and any wetland
features, the ecosystem is considered disconnected and groundwater management is not likely to affect
the ecosystem (Figure 2d). However, it is important to consider local conditions (e.g., soil type,
groundwater flow gradients, and aquifer parameters) and to review groundwater depth data from
multiple seasons and water year types (wet and dry) because intermittent periods of high groundwater
levels can replenish perched clay lenses that serve as the water source for GDEs (Figure 2c¢). Maintaining
these natural groundwater fluctuations are important to sustaining GDE health.

Basins with a stacked series of aquifers (Figure 2b) may have varying levels of pumping across aquifers
in the basin, depending on the production capacity or water quality associated with each aquifer. If
pumping is concentrated in deeper aquifers, SGMA still requires GSAs to sustainably manage
groundwater resources in shallow aquifers, such as perched aquifers, that support springs, surface
water, domestic wells, and GDEs (Figure 2). This is because vertical groundwater gradients across
aquifers may result in pumping from deeper aquifers to cause adverse impacts onto beneficial users
reliant on shallow aquifers or interconnected surface water. The goal of SGMA is to sustainably manage
groundwater resources for current and future social, economic, and environmental benefits. While
groundwater pumping may not be currently occurring in a shallower aquifer, use of this water may
become more appealing and economically viable in future years as pumping restrictions are placed on
the deeper production aquifers in the basin to meet the sustainable yield and criteria. Thus, identifying
GDEs in the basin should done irrespective to the amount of current pumping occurring in a particular
aquifer, so that future impacts on GDEs due to new production can be avoided. A good rule of thumb
to follow is: if groundwater can be pumped from a well - it's an aquifer.

10 For more details on the mapping methods, refer to: Klausmeyer, K., J. Howard, T. Keeler-Wolf, K. Davis-Fadtke, R. Hull,
A. Lyons. 2018. Mapping Indicators of Groundwater Dependent Ecosystems in California: Methods Report. San Francisco,
California. Available at: https://groundwaterresourcehub.org/public/uploads/pdfs/iGDE data paper 20180423.pdf

11 “Groundwater Dependent Ecosystems under the Sustainable Groundwater Management Act: Guidance for Preparing

Groundwater Sustainability Plans” is available at: https://groundwaterresourcehub.org/gde-tools/gsp-quidance-document/

12 The Groundwater Resource Hub: www.GroundwaterResourceHub.org
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Figure 2. Confirming whether an ecosystem is connected to groundwater. Top: (a) Under the ecosystem is
an unconfined aquifer with depth-to-groundwater fluctuating seasonally and interannually within 30 feet from land
surface. (b) Depth-to-groundwater in the shallow aquifer is connected to overlying ecosystem. Pumping
predominately occurs in the confined aquifer, but pumping is possible in the shallow aquifer. Bottom: (c) Depth-
to-groundwater fluctuations are seasonally and interannually large, however, clay layers in the near surface prolong
the ecosystem’s connection to groundwater. (d) Groundwater is disconnected from surface water, and any water in
the vadose (unsaturated) zone is due to direct recharge from precipitation and indirect recharge under the surface
water feature. These areas are not connected to groundwater and typically support species that do not require
access to groundwater to survive.
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SGMA requires GSAs to describe current and historical groundwater conditions when identifying GDEs
[23 CCR §354.16(g)]. Relying solely on the SGMA benchmark date (January 1, 2015) or any other
single point in time to characterize groundwater conditions (e.g., depth-to-groundwater) is inadequate
because managing groundwater conditions with data from one time point fails to capture the seasonal
and interannual variability typical of California’s climate. DWR’s Best Management Practices document
on water budgets!3 recommends using 10 years of water supply and water budget information to
describe how historical conditions have impacted the operation of the basin within sustainable yield,
implying that a baseline!* could be determined based on data between 2005 and 2015. Using this or a
similar time period, depending on data availability, is recommended for determining the depth-to-
groundwater.

GDEs depend on groundwater levels being close enough to the land surface to interconnect with surface
water systems or plant rooting networks. The most practical approach?!® for a GSA to assess whether
polygons in the NC dataset are connected to groundwater is to rely on groundwater elevation data. As
detailed in TNC’s GDE guidance document?, one of the key factors to consider when mapping GDEs is
to contour depth-to-groundwater in the aquifer that is supporting the ecosystem (see Best Practice #5).

Groundwater levels fluctuate over time and space due to California’s Mediterranean climate (dry
summers and wet winters), climate change (flood and drought years), and subsurface heterogeneity in
the subsurface (Figure 3). Many of California’s GDEs have adapted to dealing with intermittent periods
of water stress, however if these groundwater conditions are prolonged, adverse impacts to GDEs can
result. While depth-to-groundwater levels within 30 feet* of the land surface are generally accepted as
being a proxy for confirming that polygons in the NC dataset are supported by groundwater, it is highly
advised that fluctuations in the groundwater regime be characterized to understand the seasonal and
interannual groundwater variability in GDEs. Utilizing groundwater data from one point in time can
misrepresent groundwater levels required by GDEs, and inadvertently result in adverse impacts to the
GDEs. Time series data on groundwater elevations and depths are available on the SGMA Data Viewer!®,
However, if insufficient data are available to describe groundwater conditions within or near polygons
from the NC dataset, include those polygons in the GSP until data gaps are reconciled in the monitoring
network (see Best Practice #6).

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

SPRING 2018

BASELINE

13 DWR. 2016. Water Budget Best Management Practice. Available at:

https://water.ca.gov/LegacyFiles/groundwater/sgm/pdfs/BMP_Water Budget Final 2016-12-23.pdf

4 Baseline is defined under the GSP regulations as "historic information used to project future conditions for hydrology,
water demand, and availability of surface water and to evaluate potential sustainable management practices of a basin.”
[23 CCR §351(e)]

15 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#).

16 SGMA Data Viewer: https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer
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BEST PRACTICE #3. Ecosystems Often Rely on Both Groundwater and Surface Water

GDEs are plants and animals that rely on groundwater for all or some of its water needs, and thus can
be supported by multiple water sources. The presence of nhon-groundwater sources (e.g., surface water,
soil moisture in the vadose zone, applied water, treated wastewater effluent, urban stormwater, irrigated
return flow) within and around a GDE does not preclude the possibility that it is supported by
groundwater, too. SGMA defines GDEs as "ecological communities and species that depend on
groundwater emerging from aquifers or on groundwater occurring near the ground surface" [23 CCR
§351(m)]. Hence, depth-to-groundwater data should be used to identify whether NC polygons are
supported by groundwater and should be considered GDEs. In addition, SGMA requires that significant
and undesirable adverse impacts to beneficial users of surface water be avoided. Beneficial users of
surface water include environmental users such as plants or animals!’, which therefore must be
considered when developing minimum thresholds for depletions of interconnected surface water.

GSAs are only responsible for impacts to GDEs resulting from groundwater conditions in the basin, so if
adverse impacts to GDEs result from the diversion of applied water, treated wastewater, or irrigation
return flow away from the GDE, then those impacts will be evaluated by other permitting requirements
(e.g., CEQA) and may not be the responsibility of the GSA. However, if adverse impacts occur to the
GDE due to changing groundwater conditions resulting from pumping or groundwater management
activities, then the GSA would be responsible (Figure 4).

Surface Water
Irrigation

Surface Water

WeTLAN: m 'rﬂ,aﬂﬂ" m
WETLAND

i bkl iy LT

SURFACE WATER - GROUNDWATER CONNECTION

SURFACE WATER - DEPENDENT ECOSYSTEM

WELL Surface Water
No Irrigation Irrigation

GSA NOT RESPONSIBLE GSA RESPONSIBLE

Adverse impacts Adverse impacts

SURFACE WATER - GROUNDWATER CONNECTION LOST SURFACE WATER - GROUNDWATER CONNECTION LOST

Surface water irrigation diverted and groundwater conditions unchanged Groundwater conditions changed due to groundwater use

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

17 For a list of environmental beneficial users of surface water by basin, visit: https://groundwaterresourcehub.org/gde-
tools/environmental-surface-water-beneficiaries/

Page 39 of 43



https://groundwaterresourcehub.org/gde-tools/environmental-surface-water-beneficiaries/
https://groundwaterresourcehub.org/gde-tools/environmental-surface-water-beneficiaries/

BEST PRACTICE #4. Select Representative Groundwater Wells

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

e Choose wells that are within 5 kilometers (3.1 miles) of each NC Dataset polygons because they
are more likely to reflect the local conditions relevant to the ecosystem. If there are no wells
within 5km of the center of a NC dataset polygon, then there is insufficient information to remove
the polygon based on groundwater depth. Instead, it should be retained as a potential GDE
until there are sufficient data to determine whether or not the NC Dataset polygon is supported
by groundwater.

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

e Avoid relying on wells that have insufficient information on the screened well depth interval for
excluding GDEs because they could be providing data on the wrong aquifer. This type of well
data should not be used to remove any NC polygons.

'— GROUNDWATER DEPENDENT ECOSYSTEM 4|

INCORRECT WELL
MULTIPLE
AQUIFERS SCREENED

INCORRECT WELL CORRECT WELL
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Figure 5. Selecting representative wells to characterize groundwater conditions near GDEs.
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BEST PRACTICE #5. Contouring Groundwater Elevations

The common practice to contour depth-to-groundwater over a large area by interpolating measurements
at monitoring wells is unsuitable for assessing whether an ecosystem is supported by groundwater. This
practice causes errors when the land surface contains features like stream and wetland depressions
because it assumes the land surface is constant across the landscape and depth-to-groundwater is
constant below these low-lying areas (Figure 6a). A more accurate approach is to interpolate
groundwater elevations at monitoring wells to get groundwater elevation contours across the
landscape. This layer can then be subtracted from land surface elevations from a Digital Elevation Model
(DEM)?!8 to estimate depth-to-groundwater contours across the landscape (Figure b; Figure 7). This will
provide a much more accurate contours of depth-to-groundwater along streams and other land surface
depressions where GDEs are commonly found.

DEPTH: 40’ DEPTH: 30" ELEVATION: 100" ELEVATION: 110"
ECOSYSTE) /ABOVE SEA LEVEL ABOVE SEA LEVEL

INCORRECT

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

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

18 YSGS Digital Elevation Model data products are described at: https://www.usgs.gov/core-science-
systems/ngp/3dep/about-3dep-products-services and can be downloaded at: https://iewer.nationalmap.gov/basic/
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BEST PRACTICE #6. Best Available Science

Adaptive management is embedded within SGMA and provides a process to work toward sustainability
over time by beginning with the best available information to make initial decisions, monitoring the
results of those decisions, and using the data collected through monitoring programs to revise
decisions in the future. In many situations, the hydrologic connection of NC dataset polygons will not
initially be clearly understood if site-specific groundwater monitoring data are not available. If
sufficient data are not available in time for the 2020/2022 plan, The Nature Conservancy strongly
advises that questionable polygons from the NC dataset be included in the GSP until data
gaps are reconciled in the monitoring network. Erring on the side of caution will help minimize
inadvertent impacts to GDEs as a result of groundwater use and management actions during SGMA
implementation.

KEY DEFINITIONS

Groundwater basin is an aquifer or stacked series of aquifers with reasonably well-
defined boundaries in a lateral direction, based on features that significantly impede
groundwater flow, and a definable bottom. 23 CCR §341(g)(1)

Groundwater dependent ecosystem (GDE) are ecological communities or species
that depend on groundwater emerging from aquifers or on groundwater occurring near
the ground surface. 23 CCR §351(m)

Interconnected surface water (ISW) surface water that is hydraulically connected at
any point by a continuous saturated zone to the underlying aquifer and the overlying
surface water is not completely depleted. 23 CCR §351(0)

Principal aquifers are aquifers or aquifer systems that store, transmit, and yield
significant or economic quantities of groundwater to wells, springs, or surface water
systems. 23 CCR §351(aa)

ABOUT US

The Nature Conservancy is a science-based nonprofit organization whose mission is to conserve the
lands and waters on which all life depends. To support successful SGMA implementation that meets the
future needs of people, the economy, and the environment, TNC has developed tools and resources
(www.groundwaterresourcehub.org) intended to reduce costs, shorten timelines, and increase benefits

for both people and nature.
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Attachment E

GDE Pulse
A new, free online tool that allows Groundwater Sustainability Agencies to assess changes in
groundwater dependent ecosystem (GDE) health using satellite, rainfall, and groundwater
data.
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Remote sensing data from satellites has been used to monitor the health of vegetation all over the
planet. GDE pulse has compiled 35 years of satellite imagery from NASA’s Landsat mission for every
polygon in the Natural Communities Commonly Associated with Groundwater Dataset!®. The following
datasets are included:

Normalized Difference Vegetation Index (NDVI) is a satellite-derived index that represents the
greenness of vegetation. Healthy green vegetation tends to have a higher NDVI, while dead leaves
have a lower NDVI. We calculated the average NDVI during the driest part of the year (July - Sept) to
estimate vegetation health when the plants are most likely dependent on groundwater.

Normalized Difference Moisture Index (NDMI) is a satellite-derived index that represents water
content in vegetation. NDMI is derived from the Near-Infrared (NIR) and Short-Wave Infrared (SWIR)
channels. Vegetation with adequate access to water tends to have higher NDMI, while vegetation that
is water stressed tends to have lower NDMI. We calculated the average NDVI during the driest part of
the year (July-September) to estimate vegetation health when the plants are most likely dependent on
groundwater.

Annual Precipitation is the total precipitation for the water year (October 15t - September 30%") from
the PRISM dataset??. The amount of local precipitation can affect vegetation with more precipitation
generally leading to higher NDVI and NDMI.

Depth to Groundwater measurements provide an indication of the groundwater levels and changes
over time for the surrounding area. We used groundwater well measurements from nearby (<1km)
wells to estimate the depth to groundwater below the GDE based on the average elevation of the GDE
(using a digital elevation model) minus the measured groundwater surface elevation.

19 The Natural Communities Commonly Associated with Groundwater Dataset is hosted on the California
Department of Water Resources’ website: https://gis.water.ca.gov/app/NCDatasetViewer/#

20 The PRISM dataset is hosted on Oregon State University’s website: http://www.prism.oregonstate.edu/
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VIA E-MAIL (Isales@ppeng.com)

November 27,2019

Members of the Tulare Lake Subbasin Board
of Directors

c/o Laurie Sales, Project Administrator

Southwest Kings GSA

286 West Cromwell Avenue

Fresno, California 93711

Re: Tulare Lake Subbasin GSP
Dear Board Members:

The California Poultry Federation (“CPF”) appreciates the opportunity to comment on the
draft Tulare Lake Subbasin Groundwater Sustainability Plan (the “Draft GSP”). CPF is the trade
association for California’s diverse and dynamic poultry industry. Our members include growers,
hatchers, breeders, and processors that work with chickens, turkeys, ducks, game birds, and squab.
Water is essential for all of them—both for nutrition and for maintaining sanitary conditions. CPF
therefore supports effective measures to assure reliable water supplies.

In this regard, CPF recommends that each Tulare Lake Subbasin Groundwater
Sustainability Agency (“GSA”) make supply augmentation its top priority. We were encouraged
to see that the Draft GSP incorporated storage, recharge, and conveyance projects and that Table
7-1 listed consideration of incentives as a means of encouraging participation in augmentation.
Additional extraction rights in particular would be an excellent method of increasing landowner
support for supply projects.

But we are concerned that the Draft GSP also emphasized substantial demand management
without explaining precisely how that would be done. The listed management actions are
“conceptual” (Draft GSP page 6-2) and Appendix E, which is to contain GSA appendices, is blank.
Nor does the Draft GSP appear to set out any principles—which should include minimizing
economic impact, maintaining established water rights, and incentivizing investment in water
supply infrastructure—for developing demand management measures. The public will need to
have meaningful opportunities to participate in the development of any specific demand
management measures, which means that there must be sufficient time to evaluate supporting
information and submit written comments. That is especially important in light of the finding (at
Draft GSP page 7-7) that “[a]t this time there is not sufficient information to develop a financial

EXECUTIVE COMMITTEE MEMBERS AND OFFICERS
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