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CHAPTER1
INTRODUCTION

1.1 PURPOSE OF THE FINAL EIR

The Mammoth Community Water District, as the Lead Agency under the California
Environmental Quality Act (CEQA), has prepared this Final Environmental Impact Report
(Final EIR) for the Mammoth Creek fishery bypass flow requirements, watershed operation
constraints, point of measurement, and place of use. The project is located in the Mammoth
Lakes Basin, on the eastern slope of the Sierra Nevada, encompassing Lake Mary and the
Mammoth Creek watercourse, downstream to the United States Geological Survey flume gage
on Hot Creek, the length of Bodle Ditch from Lake Mary to the head of Mammoth Meadows.

The Draft EIR, comments received on the Draft EIR, responses to these comments, and certain
changes and additions collectively comprise the Final EIR. As described in Sections 15089,
15090 and 15132 of the CEQA Guidelines, the Lead Agency must prepare and consider the
information contained in a Final EIR before approving a project. The purpose of a Final EIR is to
incorporate into the EIR: a) comments and recommendations on the Draft EIR; b) a list of
persons, organizations, and public agencies commenting on the Draft EIR; c) the Lead Agency
responses to comments made by the public and agencies; and d) other information added by the
Lead Agency.

1.2 ORGANIZATION OF THE FINAL EIR
The Final EIR consists of the following four chapters:

Chapter 1.0 Introduction. This chapter describes the purpose of the Final EIR, summarizes the
Final EIR public review process, and presents the contents of this document.

Chapter 2.0 Comments and Responses. This chapter presents all comments received by the
District during the 45-day public review period of the Draft EIR (September 20, 2010 through
November 3, 2010). Comments received after the close of the public review period are also
responded to in this section.

Chapter 3.0 Corrections and Additions to the Draft EIR. This chapter includes revisions to the
Draft EIR that represent minor changes or additions in part as a response to some of the
comments received on the Draft EIR and includes certain additional information which
provides clarification of matters in the Draft EIR and addresses a minor change to the proposed
project description. Changes to the Draft EIR are shown with strikethrough text for deletions
and underline text for additions. These changes do not add significant new information that
would affect the analysis or conclusions presented in the Draft EIR.
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Chapter 1 Introduction

1.3 OVERVIEW OF THE PUBLIC REVIEW PROCESS FOR THE DRAFT EIR

In accordance with CEQA Guidelines Section 15085, upon completion of the Draft EIR, a Notice
of Completion (NOC) and a Notice of Availability (NOA) as well as CD copies of the Draft EIR
were submitted to the State Clearinghouse, Governor’s Office of Planning and Research for
distribution to State Agencies. The Draft EIR was circulated for a 45-day public review on
September 20, 2010 through November 3, 2010. As required under Section 15086 of the CEQA
Guidelines, a NOA requesting comments on the Draft EIR and CDs of the Draft EIR were sent
to approximately 40 public agencies and other interested parties. In compliance with CEQA
Guidelines, Section 15087 the NOA was published in The Sheet and the Mammoth Times
newspapers and posted with the Mono County Clerk on September 22, 2010. Copies of the
Draft EIR were also placed at the Mammoth Public Library. The Draft EIR was also available
for review on the internet at: http:/ /www.mcwd.dst.ca.us.
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CHAPTER 2
COMMENTS AND RESPONSES

CEQA Guidelines Section 15088(a) states that “The Lead Agency shall evaluate comments on
environmental issues received from persons who reviewed the Draft EIR and shall prepare a
written response. The Lead Agency shall respond to comments that were received during the
noticed comment period.” In accordance with these requirements, this chapter of the Final EIR
provides responses to each of the written comments received during and after the formal public
comment period on the Draft EIR regarding the proposed Mammoth Creek project.

Table 2-1, which starts on page 2-2, provides a list of the agencies, organizations, and
individuals commenting on the Draft EIR and the corresponding environmental issues raised
by the respective commenter. Comments received after the formal public comment period was
over were also responded to. Issues identified in the matrix as “Other Comments” relate to
non-CEQA issues or issues that do not address the content of the Draft EIR, such as comments
regarding water rights issues.

Section 2.A, Responses to Individual Comments presents comments submitted during the
public comment period for the Draft EIR from Federal, State, County and local agencies, as well
as from private organizations and individuals as listed on Table 2-1. The individual letters are
each assigned a letter and number based on the date of the comment letter and the affiliation, if
any, of the commenter. Each comment that requires a response within the letters is also
assigned a letter and number. For example, the first State agency (Letter A) to provide
comments was the Native American Heritage Commission and therefore this is Letter Number
Al. The first comment contained in the Native American Heritage Commission comment letter
would be Comment Al-1, and the fourth comment in Letter Number A1 would be Comment
A1-4. The responses to each comment are then correspondingly numbered, (i.e., Response Al-1
and Response Al-4). The comment letter is presented first followed by the responses to the
comments included in the letter. Comments received after the close of the formal public review
period on the Draft EIR are also responded to in this section. Responses to these comments are
provided in the same manner as responses to individual comments. Comments that have
resulted in changes to the Draft EIR are identified in Table 2-1.
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Table 2-1. Summary of Comments on the Draft EIR
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Commenter o o o <!l 5l o ~ o sl 8 s Changes to Draft EIR
A. State Agencies
A1 Native American Heritage Commission
9/22/10 Dave Singleton, Program Analyst X
915 Capitol Mall, Room 364
Sacramento, CA
A2 California Regional Water Quality Control Board
10/29/10 | Lahontan Region Yes
Mary Dellavalle, Environmental Scientist X X[ X| X X X | X]| X Section 1.7.3
14440 Civic Drive, Suite 200 ection 1.7.
Victorville, CA 92392
A3 California Department of Fish and Game Yes
11/5/10 | Inland Deserts Region New figure 7-3a
Brad Henderson, Senior Environmental Scientist X X X Section 7.1.5.6
407 West Line Street Section 7.3.3.2
Bishop, CA 93514 Section 7.3.3.3-7
B. Regional and Local Agencies
B1 Dept. of Water and Power, City of Los Angeles
11/3/10 Martin L. Adams, Water Operations Division
111 North Hope Street X X | X|X] X X
Box 51111
Los Angeles, CA 90051-5700
C. Private Individuals and Organizations
C1 Best Best & Krieger, LLP
11/2/10 William J. Thomas X X
400 Capitol Mall, Suite 1650
Sacramento, CA 95814
C2 California Trout, Eastern Sierra Program Yes
1/6/11 Mark Drew, Program Manager X X New section 1.3.13
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COMMENTS AND RESPONSES
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Letter No. Al

STATE OF CALIFORNIA

NATIVE AMERICAN HERITAGE COMMISSION
915 CAPITOL MALL, ROOM 364

SACRAMENTO, CA 95814

(916) 653-6251

Fax (916) 657-5390

Web Site www.nahc.ca.gov
e-mail: ds_nahc@pacbell.net

September 22, 2010

Ms. Irene Yamashita and Greg Norby
MAMMOTH COMMUNITY WATER DISTRICT

1315 Meridian Boulevard; P.O. Box 597
Mammoth Lakes, CA 93546

Re:

Lakes Area; Mono County, California.

Dear Ms. Yamashita and Mr. Norby:

The Native American Heritage Commission (NAHC) is the state ‘trustee agency’
pursuant to Public Resources Code §21070 for the protection and preservation of California’s
Native American Cultural Resources. (Also see Environmental Protection Information Center v.
Johnson (1985) 170 Cal App. 3° 604). The California Environmental Quality Act (CEQA - CA
Public Resources Code §21000-21177, amendment effective 3/18/2010) requires that any
project that causes a substantial adverse change in the significance of an historical resource,
that includes archaeological resources, is a ‘significant effect’ requiring the preparation of an
Environmental Impact Report (EIR) per the California Code of Regulations §15064.5(b)(c )(f)
CEQA guidelines). Section 15382 of the CEQA Guidelines defines a significant impact on the
environment as “a substantial, or potentially substantial, adverse change in any of physical
conditions within an area affected by the proposed project, including ...objects of historic or
aesthetic significance. The lead agency is required to assess whether the project will have an
adverse impact on these resources within the ‘area of potential effect (APE), and if so, to
mitigate that effect. State law also addresses Native American Religious Expression in Public
Resources Code §5097.9.

The Native American Heritage Commission did perform a Sacred Lands File (SLF)
search in the NAHC SLF Inventory, established by the Legislature pursuant to Public
Resources Code §5097.94(a) and_Native American Cultural Resources were identified
within one-half mile radius of the ‘area of potential effect (APE)’. Early consultation with
Native American tribes in your area is the best way to avoid unanticipated discoveries once
a project is underway. Enclosed are the names of the culturally affiliated tribes and
interested Native American individuals that the NAHC recommends as ‘consulting parties,’
for this purpose, that may have knowledge of the religious and cultural significance of the
historic properties in the project area (e.g. APE). A Native American Tribe or Tribal Elder
may be the only source of information about a cultural resource.. Also, the NAHC
recommends that a Native American Monitor or Native American culturally knowledgeable
person be employed whenever a professional archaeologist is employed during the ‘Initial
Study’ and in other phases of the environmental planning processes.

Furthermore the NAHC recommends that you contact the California Historic
Resources Information System (CHRIS) of the Office of Historic Preservation (OHP), for
archaeological data. (916) 653-7278.
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Consultation with tribes and interested Native American tribes and interested Native American
individuals, as consuiting parties, on the NAHC list ,should be conducted in compliance with the
requirements of federal NEPA (42 U.S.C. 4321-43351) and Section 106 and 4(f) of federal
NHPA (16 U.S.C. 470 [f)let se), 36 CFR Part 800.3, the President's Council on Environmental
Quality (CSQ; 42 U.S.C. 4371 ef seq.) and NAGPRA (25 U.S.C. 3001-3013), as appropriate.
The 1992 Secretary of the Interior's Standards for the Treatment of Historic Properties were
revised so that they could be applied to all historic resource types included in the National
Register of Historic Places and including cultural landscapes. Consultation with Native American
communities is also a matter of environmental justice as defined by California Government
Code §65040.12(e).

Lead agencies should consider avoidance, as defined in Section 15370 of the
California Environmental Quality Act (CEQA) when significant cultural resources could be
affected by a project. Also, Public Resources Code Section 5097.98 and Health & Safety
Code Section 7050.5 provide for provisions for accidentally discovered archeological
resources during construction and mandate the processes to be followed in the event of an
accidental discovery of any human remains in a project location other than a ‘dedicated
cemetery. Discussion of these should be included in your environmental documents, as
appropriate.

The authority for the SLF record search of the NAHC Sacred Lands Inventory,
established by the California Legislature, is California Public Resources Code §5097.94(a)
and is exempt from the CA Public Records Act (c.f. California Government Code
§6254.10). The results of the SLF search are confidential. However, Native Americans on
the attached contact list are not prohibited from and may wish to reveal the nature of
identified cultural resources/historic properties. Confidentiality of “historic properties of
religious and cultural significance’ may also be protected the under Section 304 of the
NHPA or at the Secretary of the Interior’ discretion if not eligible for listing on the National
Register of Historic Places. The Secretary may also be advised by the federal indian
Religious Freedom Act (cf. 42 U.S.C, 1996) in issuing a decision on whether or not to
disclose items of religious and/or cultural significance identified in or near the APE and
possibly threatened by proposed project activity.

CEQA Guidelines, Section 15064.5(d) requires the lead agency to work with the Native
Americans identified by this Commission if the initial Study identifies the presence or likely
presence of Native American human remains within the APE. CEQA Guidelines provide for
agreements with Native American, identified by the NAHC, to assure the appropriate and
dignified treatment of Native American human remains and any associated grave liens.
Although tribal consultation under the California Environmental Quality Act (CEQA; CA Public
Resources Code Section 21000 — 21177) is ‘advisory’ rather than mandated, the NAHC does
request ‘lead agencies’ to work with tribes and interested Native American individuals as
‘consulting parties,” on the list provided by the NAHC in order that cultural resources will be
protected. However, the 2006 SB 1059 the state enabling legislation to the Federal Energy
Policy Act of 2005, does mandate tribal consultation for the ‘electric transmission corridors. This
is codified in the California Public Resources Code, Chapter 4.3, and §25330 to Division 15,
requires consultation with California Native American tribes, and identifies both federally
recognized and non-federally recognized on a list maintained by the NAHC

Health and Safety Code §7050.5, Public Resources Code §5097.98 and Sec. §15064.5 (d)
of the California Code of Regulations (CEQA Guidelines) mandate procedures to be followed,
including that construction or excavation be stopped in the event of an accidental discovery of
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any human remains in a location other than a dedicated cemetery until the county coroner or

medical examiner can determine whether the remains are those of a Native American. . Note A1-8
that §7052 of the Health & Safety Code states that disturbance of Native American cemeteries
is a felony.

Please feel free to contact me at (916) 653-6251 if you have any questions.

?
Dave Singléto
Program Analyst

Attachment: List of Culturally Affiliated Native American Contacts

Cc:  State Clearinghouse
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Native American Contacts

Mono County
September 22, 2010

Benton Paiute Reservation
Mike Keller, Chairperson

Star Route 4, Box 56-A
Benton » CA 93512
numic@qnet.com

(760) 933-2321
(760)933-2412

Paiute

Big Pine Band of Owens Valley
David Moose, Chairperson

P. O. Box 700

Big Pine » CA 93513
bigpinetribaladmin@earthl
(760) 938-2003

(760) 938-2942-FAX

Owens Valley Paiute

Bridgeport Paiute Indian Colony
Joseph Art Sam, Chairperson

P.O. Box 37

Bridgeport ., CA 93517
bicgovadm@yahoo.com
(760) 932-7083

(760) 932-7846 Fax

Paiute

Mono Lake Indian Community
Charlotte Lange, Chairperson

P.O. Box 117
Big Pine » CA 93513
clange2008 @hotmail.com

(760) 938-1190

Mono
Northern Pauite

This list is current only as of the date of this document.

Big Pine Band of Owens Valley THPO
Bill Hellmer, Tribal Historic Preservation Officer

P.O. Box 700 Paiute
Big Pine » CA 93513
amargosa@aol.com

(760) 938-2003

(760) 938-2942 fax

Bishop Paiute Tribe THPO
Theresa Stone-Yanez

50 Tu Su Lane
Bishop ,
theresa.

(760) 873-3584, Ext 250
(760) 937-0351 -cell
(760) 873-4143 - FAX

Paiute - Shoshone
CA 93514

KutzadikaA Indian Community Cultural Presv.
Raymond Andrews, Chairman

P.O. Box 591 Paiute
Bishop » CA 93515

(760) 920-0357

Distribution of this list does not relieve any person of statutory responsibllity as deflned in Sectlon 7050.5 of the Health and
Safety Code, Section 5097.94 of the Public Resources Code and Section 5097.98 of the Public Resources Code. Also,
federal Natlonal Environmental Policy Act (NEPA), National Historic Preservation Act, Sectlon 106 and fed

eral NAGPRA. And 36 CFR Part 800.

This list is only applicable for contacting local Native Americans for consultation purposes with regard to cultural resources Impact by the proposed
SCH#1997032082; CEQA Notice of Completlon; draft Environmental Impact Report (DEIR) for the Mammoth Creek Fishery Bypass Flow Requirements,
Watershed Operation Constraints, Point of Measurement, and Place of Use (Mammoth Community Water District); Mammoth Lakes reglon; Mono Couni



Chapter 2 Comments and Responses

Letter No. Al

Dave Singleton

Native American Heritage Commission
915 Capitol Mall, Room 364
Sacramento, CA 95814

Response to comment A1 -1

The Draft EIR describes the proposed project in Section 2.1.1 at pages 2-1 through 2-11. The
proposed project components to establish long-term fishery bypass flow requirements, change
the point of measurement for the fishery bypass flow compliance, change the place of use for
diverted flows, and to revise certain watershed operation constraints do not involve any
construction activities or other physical changes to the environment that could impact historical
resources. Section 3.2 of the Draft EIR at page 3-2 explains why cultural resources would not be
impacted by the proposed project and thus was omitted from further evaluation. Staff from the
Mammoth Community Water District contacted Mr. Singleton on October 21, 2010, to discuss
the proposed project description and seek advice on pursuing the recommended direction
provided in the letter. Mr. Singleton indicated that the lack of physical changes to the
environment as described in Chapter 2 of the Draft EIR would eliminate the need to perform the
consultations requested in his letter.

Response to comment Al -2
See response to comment Al - 1 regarding lack of any physical changes impacting historical
resources and consultation with Native American tribes in our area.

Response to comment A1 -3

See response to comment Al - 1 regarding lack of any physical changes impacting historical
resources and consultation with the California Historic Resources Information System of the
Office of Historic Preservation.

Response to comment A1 -4

See response to comment Al - 1 regarding lack of any physical changes impacting historical
resources and consultation with interested Native American tribes, communities and
individuals.

Response to comment A1 -5
The Draft EIR did not identify any potential impacts to cultural resources as a result of
implementing the proposed project. See also response to comment A1l - 1.

Response to comment Al - 6
The comment is noted. This is not a comment on the contents or adequacy of the Draft EIR; and
therefore no further response is required.

Response to comment Al -7
See response to comment Al-1. No ground disturbance will occur as a result of implementing
the proposed project.

Mammoth Creek Final EIR 2-9 May 2011



Chapter 2 Comments and Responses

Response to comment Al -8
The proposed project does not involve any construction or excavation. See also response to
comment Al -7.
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Letter No. A2
California Regional Water Quality Control Board

\(‘, Lahontan Region

Victorville Office

Linda S. Adams 14440 Civic Drive, Suite 200, Victorville, California 92392 Arnold Schwarzenegger
' Secretary for ] (760) 241-6583 « Fax (760)241-7308 Governor
Environmental Protection http://www.waterboards.ca.gov/lahontan

October 29, 2010
File: Environmental Doc Review
Mono County

Irene Yamashita, Public Affairs/Environmental Specialist
Mammoth Community Water District

Post Office Box 597

Mammoth Lakes, CA 93546

COMMENTS ON DRAFT ENVIRONMENTAL IMPACT REPORT FOR MAMMOTH
CREEK FISHERY BYPASS FLOW REQUIREMENTS, WATERSHED OPERATION
CONSTRAINTS, POINT OF MEASUREMENT, AND PLAN OF USE PROJECT, MONO
COUNTY, STATE CLEARINGHOUSE NO. 1997032082

Please refer to the items checked for staff comments on the above-referenced project:
[X]  The project may require a Federal Clean Water Act Section 401 Water Quality

Certification from the Regional Board. Application forms can be found at our web
site homepage (http://www.waterboards.ca.gov/lahontan).

[X]  The proposal does not provide specific information on how impacts to surface
waters of the State and/or waters of the U.S. will be mitigated. These surface
waters include, but are not limited to drainages, streams, washes, ponds, pools,
playas, or wetlands. Waters of the State include waters determined to be
isolated or otherwise non-jurisdictional by the Army Corps of Engineers. The
Environmental Document needs: to quantify these impacts, and to discuss the
following: the purpose of the project, the need for surface disturbance, and
alternatives (avoidance, minimization, of disturbances, and mitigation).
Mitigation must be identified in the environmental document and include the
timing of construction.

Mitigation must replace the functions and values of waters lost. For more
information see the Lahontan Region Basin Plan
http.//www.waterboards.ca.gov/lahontan/water_issues/programs/basin_plan/refer
ences.shtml

[X]  Other

e We are concerned by the narrow perception of the jurisdiction of Water
Quality Control Boards expressed in the EIR for the Mammoth Bypass
Project. “Waters of the State” means any surface water or groundwater,
including saline waters, within the boundaries of the state. "Surface waters”

California Environmental Protection Agency

©
K} Recycled Paper
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Ms. Yamashita =2 = October 29, 2010

are bodies of water or geographical features, not just aqueous solutions
contained within those features. These surface waters include, but are not
limited to drainages, streams, washes, ponds, pools, playas, or wetlands.
Waters of the State include waters determined to be isolated or otherwise
non-jurisdictional by the Army Corps of Engineers. “Quality of the water”
refers to chemical, physical, biological, bacteriological, radiological, and other
properties and characteristics of water which affect its use. “Beneficial uses”
of the waters of the State that may be protected against quality degradation
include, but are not limited to, domestic, municipal, agricultural and industrial
supply; power generation; recreation; aesthetic enjoyment; navigation; and A2-3
preservation and enhancement of fish, wildlife, and other aquatic resources
or preserves. In addition to regulating alterations to waters of the State by
addition of constituents that may impair the beneficial uses of aqueous
solutions within waters of the State, we also regulate alterations to waters of
the State which may impair the beneficial uses of the water body itself. For
example physical characteristic of waters of the State may include, but are
not limited to, the quality of: substrate, banks, channel structure, morphology,
water depth, sediment load, temperature or other physical characteristics that
may affect beneficial use of the water by humans or wildlife. Alteration of
flow regime may impair these characteristics of water bodies and their
beneficial uses.

e We are concerned that the proposed project may impair the quality of the
waters of the State within the Mammoth Creek watershed. We need
assurance that the quality of water will be protected not only for beneficial use A2-4
by humans and brown trout, but for all organisms within the ecosystem.

e We request that the project include a post implementation monitoring and
adaptive management plan for potential impacts to waters of the State that
may be caused by the proposed project. The monitoring and adaptive
management plan should include the following:

o  Monitoring protocols consistent with SWAMP and CRAM protocols
adopted by Water Boards that include measurement of physical, A2-5
macroinvertebrate, periphyton, and vegetative parameters;

Standard Operating Procedures;

Quality Assurance and Quality Control Protocols;
Corrective Measures Protocols; and

Triggers for adaptive management

O O O O

Please note that obtaining a permit and conducting monitoring does not constitute
adequate mitigation. Development and implementation of acceptable mitigation is A2-6
required.

California Environmental Protection Agency

44
R Recycled Paper


iyamashita
Line

iyamashita
Line

iyamashita
Line

iyamashita
Line

iyamashita
Typewritten Text
A2-3

iyamashita
Typewritten Text
A2-4

iyamashita
Typewritten Text
A2-5

iyamashita
Typewritten Text
A2-6


Ms. Yamashita -3- October 29, 2010

Thank you for the opportunity to comment on your project. If you have any questions
regarding this letter, please contact me at (760) 241-7365
(mdellavalle@waterboards.ca.gov) or Patrice Copeland, Senior Engineering Geologist,
at (760) 241-7404 (pcopeland@waterboards.ca.gov).

Sincerely,

ary Dellavalle
Environmental Scientist

cc:  State Clearinghouse (SCH# 1997032082)
Gerardo Salas, U.S. Army Corps of Engineers
Brad Henderson, California Department of Fish and Game
Tonya Moore, Department of Fish and Game
Inyo County, Department of Environmental Health Services
Jorine Campopiano, Wetlands Regulatory Office, WUEPA, Region 9
United States Fish and Wildlife Service
Tobi Tyler Lahontan Water Boards 401 WQ Cert Program Area
Jan Zimmerman Lahontan Water Boards 401 WQ Cert Program Area

MD/rc/MammothBypass.doc

California Environmental Protection Agency

F 437
oK) Recycled Paper



Chapter 2 Comments and Responses

Letter A2

Mary Dellavalle

California Regional Water Quality Control Board
Lahontan Region

14440 Civic Drive, Suite 200

Victorville, CA 92392

Response to comment A2 -1

The Draft EIR addressed the applicability of the Federal Clean Water Act and the Section 401
water quality certification. Please refer to Chapter 7, Section 7.1.4, page 7-29, of the Draft EIR.
The proposed project does not involve a discharge to waters of the State or a dredging of
material respecting such waters.

Response to comment A2 -2

The proposed project does not involve any construction activity or surface disturbance of any
nature. The Draft EIR concluded that there would be no significant impacts to Mammoth Creek
or the biological and botanical resources associated with it. These conclusions were reached
based on the analyses described in Chapters 4 - 10 of the Draft EIR. The purpose of the
proposed project is described in Section 1.1 of Chapter 1 of the Draft EIR at page 1-1. It is to
establish long-term fishery bypass flow requirements, the compliance measuring points, add
water users that are outside of the District's authorized place of use for surface water
appropriative rights, and revise watershed operating constraints that were developed in 1977.
The fishery bypass flow requirements evaluated in the Draft EIR have been in place since at
least 1997 with the addition of a 4 cfs fishery bypass flow requirement measured at a gage
located near Highway 395 (OLD395).

Response to comment A2 -3

Thank you for the description of waters of the State and the clarification regarding your
regulatory authority. The Draft EIR, section 1.7.3, page 1-19 will be revised to include
additional descriptions of your agency’s regulatory authority. The following revised text is
included in the Final EIR, Chapter 3, Corrections and Additions to the Draft EIR.

1.7.3 LAHONTAN REGIONAL WATER QUALITY CONTROL BOARD

The SWRCB is responsible for both the appropriation of surface water, and through the
Regional Water Quality Control Boards, for ensuring compliance with State and Federal
water quality laws, including the Porter-Cologne Act and the Clean Water Act. For the
Project Area, the Lahontan Regional Water Quality Control Board (Lahontan RWQCB)
serves as a responsible agency. Regional Water Quality Control Boards protect surface water
and groundwater bodies or geographical features within the boundaries of the state. Quality
of the water refers to chemical, physical, biological, bacteriological, radiological, and other
properties and characteristics of water which affect its use. Beneficial uses of the waters of the
State that may be protected against quality degradation include, but are not limited to,
domestic, municipal, agricultural and industrial supply; power generation; recreation;
aesthetic enjoyment; navigation; and preservation and enhancement of fish, wildlife, and
other aquatic resources or preserves.
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Chapter 2 Comments and Responses

The District will complete any required notifications and permits as applicable to the proposed
project.

Response to comment A2 -4

The Draft EIR provided substantial discussions regarding potential environmental impacts to
Mammoth Creek and Bodle Ditch. Chapter 4 describes that the proposed project provides
flows in Mammoth Creek that are equal to, or higher than, those that occur during the Existing
Condition. Results presented and discussed include monthly flow exceedance distributions, as
well as daily time series for the OMR, OLD395 and USFS Hot Creek Flume gages. Chapter 5 of
the Draft EIR evaluates potential impacts of the proposed project to water quality. No
significant effects were identified.

Response to comment A2 - 5

In Chapter 7 at page 7-82, the Draft EIR describes a detailed riparian and wetland monitoring
and adaptive management program in the event that unexpected impacts occur to botanical
resources in the vicinity of Bodle Ditch. Please also see Response to Comment A2 - 2.

Response to comment A2 - 6
Thank you for the comment. Comment noted.
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Letter No. A3
State of California The Resources Agency ARNOLD SCHWARZENEGGER, Governor

DEPARTMENT OF FISH AND GAME

http://www.dfg.ca.gov

Inland Deserts Region (IDR) »
407 West Line Street .
Bishop, CA 93514

(760) 872-1171

(760) 872-1284 FAX

November 5, 2010

Ms. Irene Yamasbhita, Public Affairs/Environmental Specialist
Mammoth Community Water District

1315 Meridian Road

P.O. Box 597

Mammoth Lakes, CA 93546

Mammoth Creek Fishery Bypass Flow Requirements, Watershed Operation
Constraints, Point of Measurement, and Place of Use Draft EIR
(State Clearinghouse Number: 1997032082)

Dear Ms. Yamashita:

The Department of Fish and Game (Department) has reviewed the Draft
Environmental Impact Report (DEIR) by the Mammoth Community Water District
(District) for the above mentioned project relative to impacts to biological resources. The
proposed project would encompass the following actions, which would be reflected in an
application to amend the District's Water Right Permit #17332:

o Make permanent the present court-ordered minimum instream flow thresholds below
which diversion from Lake Mary may not occur

o Make permanent the present court ordered change in compliance measurement
point to the Old Mammoth Road stream gauge

e Add a concomitant minimum flow threshold of 4 cfs at the Highway 395 gauge

¢ Update the District's Place of Use for delivery of surface-derived water supplies

e Change certain “watershed operating constraint” (WOC) practices to make
consistent with current regulatory and physical conditions, and make all WOCs
explicit in the body of the permit. The nature of these changes affect requirements
to store water, monitor, and maintain streamflows in the upper Lakes Basin; remove
flow requirement for Bodle Ditch, and correct other inapplicable permit conditions.

The Department is providing comments on the DEIR as the State agency which has
the statutory and common law responsibilities with regard to fish and wildlife resources
and habitats. California’s fish and wildlife resources, including their habitats, are held in
trust for the people of the State by the Department (Fish and Game Code §711.7). The
Department has jurisdiction over the conservation, protection, and management of fish,
wildlife, native plants, and the habitats necessary for biologically sustainable
populations of those species (Fish and Game Code §1802). The Department's Fish
and wildlife management functions are implemented through its administration and
enforcement of Fish and Game Code (Fish and Game Code §702). The Department is

Conserving California’s Wildlife Since 1870
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Mammoth Creek Draft EIR
SCH # 1997032082
November 5, 2010

a trustee agency for fish and wildlife under the California Environmental Quality Act (see
CEQA Guidelines, 14 Cal. Code Regs. §15386(a)). The Department is providing these
comments in furtherance of these statutory responsibilities, as well as its common law
role as trustee for the public’s fish and wildlife.

The Department offers the following comments and recommendations:

1) Page 7-94, indicates that plant surveys were not conducted during the blooming .
season for the following potentially occurring sensitive plant species: scalloped
moonwort; Kern milk-vetch; scalloped-leaved lousewort; and slender-leaved pondweed.

The DEIR states (P. 7-94):

“Sensitive plant surveys are recommended for the Bodle Ditch area in July of
next year to determine the status of these species in the Bodle Ditch riparian
and wet meadow habitats. If present in substantial numbers, their loss would
be considered a potentially significant impact”.

Impact Determination 7.3.3.3-7 states that impacts to these species would be “Less
Than Significant.” The Department contends that such a finding is completely

unsupported by evidence in the record as the DEIR does not determine whether the
species are even present, nor does it include significance criteria for impacts. A3-1

The above statement should be rewritten as:

“Sensitive plant surveys are required for the Bodle Ditch area between mid-
June to mid- July of 2011 to determine the status of these species in the
Bodle Ditch riparian and wet meadow habitats. If any of these species are
present, their loss would be considered a potentially significant impact”.

Impact Determination 7.3.3.3-7 should also be revised to state that there is a potentially
significant effect to scalloped moonwort, Kern milk-vetch, scalloped-leaved lousewort,
and slender-leaved pondweed, and feasible mitigation measures should be developed
and presented in the FEIR.

2) The Department recommends that the District provide written notification to the
Department pursuant to Section 1602 of the Fish and Game Code. Activities
associated with both the proposed project, as well as adaptive management activities
described in the Riparian and Wetland Monitoring and Adaptive Management Program A3-2
are subject to notification. If the Department determines that a Lake or Streambed
Alteration Agreement is warranted, the Riparian and Wetland Monitoring and Adaptive
Management Program would be incorporated into the agreement and would thereby be
granted Department approval.

3). Any of the listed alternatives would cease surface diversion when flow measured

at either monitoring gauge falls below specified thresholds. At such times the District A3-3
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Mammoth Creek Draft EIR
SCH # 1997032082
November 5, 2010

relies wholly on well pumping to meet water demand. The Department has previously
identified a concern over the potential for groundwater extraction to diminish flows in
Mammoth Creek through increased channel losses (Custis, 2008; attached). An update
and further analysis is attached herein as Custis (2010). The Water Balance
Operations Model does not appear to account for potential pumping impacts on surface
flow, therefore, actual flows and fish habitat may both be overstated by the analysis.
This concern was also not addressed in the District's Groundwater Management Plan
and associated Negative Declaration. We request that the final EIR analyze the
potential cumulative effect of surface diversion and groundwater extraction on surface
flow and fish habitat in Mammoth Creek, and propose mitigation if significant effects are
identified.

4). Figure 7-3. “Critical Habitat for the Owens Tui Chub” is misleading in that it
incorrectly locates the designated Critical Habitat, and appears to exclude the actual
confluence of Mammoth and Hot Creeks from the Project Area. Please correct these
errors in the final EIR.

Thank you for this opportunity to comment. The Department appreciates the
collaborative approach taken by the District and District staff in this undertaking, and the
well considered and well written draft EIR. Questions regarding this letter and further
coordination on these issues should be directed to Mr. Steve Parmenter, Senior
Biologist, at (760) 872-1123 or Ms. Tammy Branston, Environmental Scientist, at (760)
872-0751.

Sincerely,

%M) -M,\

Brad Henderson
Senior Environmental Scientist

Attachments: As stated.
cc: Nancee Murray, Senior Staff Counsel

State Clearinghouse
Chron

A3-3

A3-4
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State of California

Department of Fish and Game I)()‘YEIQt

Memorandum

Date: October 16, 2008
To: Nancee Murray
Senior Staff Counsel
California Department of Fish and Game
1416 Ninth Street, 13" Floor
Sacramento, CA 95814

Steve Parmenter

Associate Fishery Biologist
Department of Fish and Game
Eastern Sierra Inland Desert Region
407 West Line Street

Bishop, CA 93514

From:  Kit Custis,
Senior Engineering Geologist
PG #3942, CEG #1219, CHG #254
Department of Fish and Game
Fisheries Engineering Program
Regional Operations Division
1812 9" Street
Sacramento, CA 95811

Subject: Preliminary Evaluation of Hydrogeologic Setting and Impacts of Mammoth Community
Water District Ground Water Extraction on Surface Water Flows in Mammoth Creek,
Mammoth Lakes, California

This letter discusses the preliminary findings of my review of the hydrogeologic setting at the
Mammoth Community Water District’s (MCWD) well field in Mammoth Lakes, California. The
emphasis of this review is to evaluate the potential impacts from pumping at the MWCD well field
on the surface water flows in Mammoth Creek. This review is based on numerous published and
unpublished reports on the hydrology and hydrogeology of the Mammoth Lakes area, MCWD
annual groundwater monitoring reports, well logs and well hydrographs. Reports considered
relevant to this analysis are listed as references.

Geologic Setting

The community of Mammoth Lakes is in the southwestern portion of Long Valley in Mono

County, California. Long Valley is an elliptical, volcanic caldera that formed approximately
700,000 years ago during the eruption of ash that formed the Bishop Tuff (Bailey and others,
1976). Mammoth Lakes is within an area referred to as the “Mammoth embayment,” an area
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where Long Valley extends into the basement rock of the Sierra Nevada. A prominent resurgent
magma dome has intruded the collapsed caldera. The Casa Diablo Hot Springs just east of the
town lie on the southwestern flank of this dome.

South flanks of the MCWD well field are bounded by a zone of faults that are part of a system of
fractures that ring the Long Valley caldera. Reinhart and Ross (1964) named this the Long Valley
Fault Zone. This fault zone separates the down dropped caldera basin fill from the surrounding
bedrock. Several northwest-southeast trending active faults at the eastern edge of the MCWD well
field extend from within the resurgent dome south to join the Hilton Creek Fault (Figure 1). These
faults are within a state designated Alquist-Priolo Special Study Zone (Bryant, 1981). Several
north-trending active faults occur northwest of Mammoth Lakes (Bryant, 1984). The most well
known is a tourist attraction called the “Earthquake Fault.” Other older faults mapped in the area
of the MCWD well field are shown on Figure 1 (Reinhart and Ross, 1964).

There are more than 20 geologic units in the Mammoth Lakes area that Wildermuth (2003) divided
into five hydrogeologic groups. For the purpose of this letter, they have been reduced to three
groups: 1) Quaternary alluvial deposits that include recent alluvium, lake deposits and glacial tills;
2) Quaternary to Tertiary igneous rocks including lava flows, breccia, scoria, and tuffs whose
compositions range from basalt to andesite and latite, to rhyolite; 3) pre-Tertiary igneous and
metamorphic basement rocks.

Hydrogeologic Setting

The groundwater basin that MCWD extracts from is generally formed by elevated Tertiary
extrusive igneous rocks to the north, a central trough filled with Quaternary alluvium, glacial till
inter-bedded with volcanic flows, and a rapidly rising pre-Tertiary igneous and metamorphic rocks
to the south (Wildermuth, 2003). Most of the production well ground water is derived from
volcanic flows, mostly basalts, with minor yield from the inter-bedded glacial deposits. Ground
water from the volcanic rocks is produced mostly from secondary porosity, i.e. fractures, and
scattered scoria layers. Glacial deposits consisting of boulders, sands and clays generally do not
yield sufficient water for a successful municipal production well. The groundwater basin that the
MCWD extracts from is recharged by surface water runoff from the Sierra Nevada that flows
northward and eastward into the basin and by ground water flowing through bedrock from the west
and south. Figure 1 depicts the numerous springs that were mapped Lipshie (1974) primarily
along the edges of the basin. Figure 1 also shows the areas of meadow identified by Lipshie
(1974).

MCWD currently has nine production wells (Figure 1). Five wells are in the southern part of the
well field in the area of Old Mammoth and lie within the central trough traversed by Mammoth
Creek, which flows from west to east. The other four are in the northern elevated area in the
western half of the town.

More comprehensive discussions of the hydrology and hydrogeologic setting of the MCWD well
field and surrounding area are given in DWR (1973), Farrar and others (1985), Wildermuth (2003),
Burak and others (2006), and Schmidt (2006).



This review of the MCWD well field hydrogeology has identified five important features relevant
in determining impacts from MCWD’s pumping to surface water flows in Mammoth Creek. These
features include:

1. A western artesian zone defined by wells that tap deep ground water — the deep ground
waster flows upwards producing water levels at or near the ground surface;

2. A groundwater barrier that defines the eastern boundary of the artesian zone;

3. Decreases in the amount of upward flow of ground water in the artesian zone that correlate to
periods of high pumping. Decreases in the amount of upward flow of ground water have the
potential for altering the flow in Mammoth Creek;

4. Correlation of groundwater levels with those in the eastern portion of the basin, which allows
extrapolation of water elevation prior to 1992; and

5. A system of faults at the eastern boundary of the basin that likely have a significant impact
on the flow of ground water out of the basin. The following discusses each of these features
and their potential impact on flows in Mammoth Creek.

These features have not been previously identified or have only been given minor importance. The
following discusses each of these features and their potential impact on flows in Mammoth Creek.

Western Artesian Zone

In the western portion of the MCWD well field, near the area of Old Mammoth Area, static ground
water elevations in the deep wells, both production and monitoring, have had historic periods at
near or above the ground surface. 1 call this area the western artesian zone because the water
levels in the deep wells are significantly higher than those to the east and north with repeated
periods where the recorded depth to water is zero feet. The artesian zone has three of the nine
MCWD production wells, including wells #6, #10 and #18. This artesian zone also includes
monitoring wells include well #5A, #5M, #10M, #11, #11M, and #12M.

Consistent with an artesian condition, shallow groundwater levels measured in adjacent monitoring
wells #5M and #11M are generally lower than those in the adjacent deep wells, #5A and #11
(Figures 2 and 4). Since 1995, water levels in wells #5A, #6, and #11 have had extended periods
where the depth is reported at zero feet (Schmidt, 2006). In 1987, just after the completion of well
#6, the water level was reported at +2 feet, an artesian condition (DWR Well Completion Report
No. 258587). The repeated reporting of zero depth to the water table in these wells suggest that
these measurements are the maximum obtainable due to the wells’ configuration and not the actual
water level elevation which may have risen above the ground surface. In recent years, water levels
above the ground surface, an artesian condition, have been reported for well #11 rather than zero.

The western artesian zone is created by a groundwater barrier that restricts the eastward flow of
deep and possibly shallow ground water. The natures of this and other groundwater barriers are
discussed below.



Groundwater Barriers

A hydrologic barrier has been identified by MCWD trending east to west between wells #16 and
#25, and wells #1 and #5A, Figure 1. This barrier is apparently identified by a steep drop in the
elevation of the deep ground water from wells #1 and #5A to wells #16 and #25 that differed from
approximately 43 to 300+ feet in September 2006 (Figure 18 of Schmidt, 2006). This groundwater
barrier creates a boundary between the steeper gradient, eastward flowing ground water in the Old
Mammoth area south of the barrier, and the flatter, radially outward flowing ground water that
underlies the City of Mammoth Lakes.

I have identified a second groundwater barrier within the MCWD well field that trends generally
northwest to southeast and bounds the western artesian zone on the east. This barrier appears to
extend from the western end of the Long Valley faults on the south to at least the east-west
MCWD hydrologic barrier discussed above (Figure 1). This barrier is defined by the change from
an artesian to a non-artesian condition for the static water levels in the deeper wells. Groundwater
gradients between the non-artesian and artesian wells are steep, typically 10 percent or greater.
Elevation differences across the barrier in the deep wells ranged from 222 to 265 feet in September
2006 (Figure 18 of Schmidt, 2006). The cause of this barrier is unknown, but may be the result of
juxtaposition of the volcanic and glacial units, or from a fault zone extending between the Long
Valley fault and the active faults northwest of the town, or a combination of both (Figure 1).

My review of the existing literature on ground water in the MCWD’s Old Mammoth well field
found several discussions that support the existence of the ground water barrier I identified.
Previous analysis of a pumped well recovery test conducted in July 1976 on well #1 suggested that
an “impermeable barrier” is not too distant from the well (McCann, 1981). The impermeable
barrier identified in this recovery test is likely the barrier | identified west of well #1 rather than to
the east, the original interpretation. Wildermuth (2003) also noted the existence of a “competent
groundwater barrier” east of wells #5A and #5M in the discussion of the relationship between
groundwater production and discharge at Valentine Reserve springs. Wildermuth concluded that
the barrier prevents production from MCWD and Snowcreek wells from having an impact on the
Valentine Reserve springs. However, this conclusion may not be correct based on analysis of
water levels in monitoring wells #5A and #5M (see below the discussion of ground water levels).
Burak and others (2006) found evidence of a possible groundwater barrier that separates wells #6
and #10 from wells #1 and #15 based on isotope geochemistry. Their research suggests that
ground water pumped in wells #6 and #10 is recharged from a source different from wells #1 and
#15, and suggest that the wells #6 and #10 source is likely mountain front recharge from the
caldera ring fractures below (south of) Sherwin Ridge. The fact that the ground water in these
wells does not co-mingle suggests that some type of ground water barrier exists between them.

Chase (1972) conducted a series of seismic refraction surveys for the Department of Water
Resource as part of the Mammoth water resource study (DWR, 1973). Chase postulated that a
fault zone exists between stations 1100 and 1650 of his seismic Line D(ext) because of a conflict
in depths to basement. Chase estimated depth to basement rock of about 100 feet in the western
portion of the seismic line and 200-300 feet for eastern end with a fault zone as the cause of offset.
Chase also postulates that this fault zone may be associated with the caldera escarpment shown 2
mile to the south of Line D(ext) (page 9, Chase 1972). Chase’s postulated fault zone lies in the
area between wells #1 and #3, similar to that the impermeable barrier suggested by McCann
(1981) based on pump test data from well #1. McCann also notes that the quality of the seismic
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surveys in the area west of the Los Angeles YMCA was considered poor to questionable. Although
Chase’s Line D(ext) lies within this area of poor quality seismic data, the boundary identified in
the pump test of well #1, the change from artesian to non-artesian conditions and the steep drop in
groundwater elevation all suggest that at least one northwest-to-southeast trending barrier is
present in the Old Mammoth Well field.

The barrier I identified appears to allow some flow of ground water across it. For example, static
water levels in artesian zone well #18, while at a much higher elevation than levels to the east in
non-artesian zone wells #1 and #15, still do not reach the ground surface (Figure 3). The highest
water level in well #18 is approximately 40 feet from the surface. Similarly, water levels in well
#10 have risen to within approximately 10 feet of the surface. Water levels in adjacent monitoring
well #10M are always higher than in production well #10 indicating downward gradient for ground
water at least in the area of these wells. The direction of ground water flow at well #10 differs
from the direction of upward vertical flow found in artesian zone wells to the south and north. To
the south, at wells #11 and #11M, ground water has almost always had an upward gradient, with
water levels in the deeper well #11 often at the ground surface, Figure 2. In the north, water levels
in well #5A, the deep well, are generally higher than those in the shallow monitoring well #5M
(Figure 4). Important exceptions will be discussed below. The reduction in elevation of the deep
ground water at wells #10 and #18 suggests that there is a hydraulic gap in the barrier, centered in
the area between wells #18 and #15, that allows ground water to more easily flow to the east into
the non-artesian zone. The location of this hydraulic gap aligns with the bend in water levels
shown in the annual MCWD ground water monitoring reports (Figure 18 of Schmidt, 2006).

An alternative hydrogeologic model to the upward flow of deep ground water in the artesian zone
is the presence of an extensive confining layer that creates a high piezometeric surface, but does
not allow actual flow of deeper ground water upward to shallower depths. Although data to
determine whether this confining layer exists and if so it’s lateral extent is generally lacking, some
information can be acquired from existing wells from the levels of ground water and the depth of
the annual well seals. If there is an effective, laterally extensive layer confining the deep ground
water, it may lie above a depth of 112 feet at well #5A, elevation 7875 feet, and below a depth of
90 feet at well #18, elevation 7899 feet. Water level in well #5A is near the ground surface at
approximately 7986 feet, while at well #18 recorded water level has never risen above an elevation
of 7960 feet even with the ground surface close to that of well #5A at 7989 feet (Figures 2 and 4).
If a laterally extensive confining layer exists, then it would have to occur above the annular seal of
well #5A, above elevation 7975, to sustain the high near surface water levels. The lower deep
water level at well #18 may be the result of the open well casing below elevation 7899 allowing
the interconnection of deeper confined ground water with the shallower unconfined aquifers. This
would likely reduce the head at well #18 due to the deep confined waters flowing into the shallow
aquifer. Unfortunately, there is no shallow monitoring well adjacent to well #18 to determine
levels of shallow ground water (Figure 1). The other wells that appear to contradict the confining
layer model is wells #10 and #10M. Well #10 seems to contradict the hypothesis of an extensive
confining layer between elevations 7875 and 7899 feet. The screen interval for well #10 begins at
an elevation of 7792 feet approximately 80 feet below where a confining layer needs to occur
based on wells #5A and #18 information, but similar to well #18 its water level does not reach the
ground surface, and is consistently below levels in well #18 during one period in 2000 (see Figure
2). The shallow water level in the adjacent monitoring well #10M is consistently higher than well
#10, suggesting shallow water recharge of the deeper aquifer. 1f well #10 also pierces a laterally
extensive confining layer between elevations 7875 and 7899 feet, then why is there a consistent
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downward groundwater gradient between wells #10M and #10? Perhaps the rate of pumping
exceeds recharge in the area of wells #10 and #6 creating a sustained, local depression in the water
table of deep aquifer. The lack of knowledge on the pre-pumping water levels in the area prevents
understanding the natural condition. The fact that deep water levels in wells #5A and #11 remain
in a near artesian condition on either side of well #10 and well #18, suggest that a confining
layer(s) does not extend across the entire artesian zone well field. If there is a confining layer
above the deep aquifer, there may be areas of significant leakage in the vicinity of wells #10 and
#18, due either to well interconnection, the thinning of the layer, or an increase in the permeability
from increased fracturing or higher porosity (scoria). No pump tests to date have reported that the
deeper aquifers are in a confined condition and if so whether any leakage occurs across such a
layer. Because of the lack of definitive information and the correspondence between the cycles of
shallow and deep water levels, Figures 2 and 4, the hypothesis of a deep aquifer confining layer as
the cause of the conditions in the western artesian zone is rejected, and the presence of a
hydrologic barrier at the eastern boundary is assumed.

The east-west hydrologic barrier by MCWD may actually be a part of the northwest-southeast
groundwater barrier | identified based on the following:

1. The difference in groundwater elevation between wells #1 and #25 is approximately 50 feet,
with well #1 being higher. Well #1 is, however, screened slightly higher than well #25, and
well #25’s screen extends approximately 90 feet deeper than the screen in well #1. Because
the vertical gradient of ground water in the non-artesian zone is downward, the static water
being higher in the higher screened well than in the lower screened well is consistent.
Because specific information is lacking on what part of the screened sections in each well
actually provide most of the ground water, this 50-foot difference in water level may be
attributed to where along the screened interval the ground water is produced to the wells. A
similar drop in groundwater level of approximately 50 feet occurs between wells #25 and #20
where the screened interval for well #20 extends approximately 150 feet deeper than the
screen in well #25.

2. A difference in groundwater level between deep monitoring well #5A in the artesian zone
and production well #16 in the non-artesian zone is greater than 300 feet (388 feet in
September 2006). A similar magnitude of groundwater elevation difference occurs in other
wells across my groundwater barrier. In September 2006 ground water dropped from 222 to
280 feet across my ground water barrier.

3. If the northwest-southeast ground water barrier extends to well #16, it may extend further
northwest to intersect the north-south fault zone northeast of Mammoth Lakes (Figure 1).
The impact of any extension of the northwest-southeast barrier to the north-south zone of
faults is poorly known. Only two test holes, wells #9B and well TH-9B, are located in this
area (LeRoy Crandall, 1984). Both wells were drilled at the southern extension of the
“Earthquake Fault” in the northwest corner of Section 33. Test hole well #9B was drilled to
602 feet, and well TH-9B to 802 feet without encountered ground water. The base of well
TH-9B is at 7548 feet elevation, which is approximately 50 feet lower than at well #16, but
consistent with the radially outward groundwater gradient depicted on Figure 18 of Schmidt
(2006). The lack of deep ground water just west of the “Earthquake Fault” is not inconsistent
with the northwest-southeast barrier with the “Earthquake Fault” acting as a hydrologic
barrier to restrict eastward flow of deep groundwater.
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Non-Artesian Zone

Wells to the east and north of the northwest-southeast groundwater barrier | identified are not in
the artesian zone. In fact, water levels in these deeper aquifers are several hundreds of feet below
the surface. This non-artesian zone appears to have two hydrogeologically distinct areas. In the
southernmost area, MCWD production wells #1 and #15, and the Snowcreek production well that
lie in the central trough of the basin just east of the northwest-southeast groundwater barrier. The
second hydrogeologically distinct are is a northern area that underlie the town of Mammoth Lakes.

The geologic units of the southern portion of the non-artesian zone consist of glacial tills
interlayered with basalt flows and scoria to a depth of approximately 600 feet. In the northern
non-artesian zone, glacial tills were encountered in the upper portion of the wells to depths ranging
from approximately 125 to 375 feet with only rock encountered below.

The northern non-artesian zone lies under the town of Mammoth Lakes at a slightly higher
elevation than the southern non-artesian zone. There are four operating MCWD production wells
in this northern portion of this basin: #16, #17, #20 and #25. Two productions wells are located in
the southern non-artesian zone: wells #1 and #15 In the southern non-artesian zone deep ground
water generally flows west to east in a trough roughly aligned with Mammoth Creek. In the
northern non-artesian zone ground water appears to flow radially outward from the center of town
(Figure 18 of Schmidt, 2006).

Hydrogeologic characteristics that distinguish the non-artesian zone are the static water levels of
deeper wells that are several hundred of feet below the ground surface, and shallow well static
water elevations that are higher than the corresponding deeper wells indicating a downward flow
of ground water. Burak and others (2006) note that the ground water discharged from wells #1 and
#15 is a mixture of surface and meteoric waters which they feel shows a hydrologic connection to
surface water and precipitation.

Deep wells in the non-artesian zone include production wells #1, #2 (abandoned), #3 (abandoned),
#15, #16, #17, #20, #25 and Snowcreek (Figure 1). Deep non-artesian monitoring wells include
#7, #14M, #19, #24, #28, #29, #30, and USGS SC-2. Shallow non-artesian monitoring wells
include wells #4M, #22, #23, and USGS SC-1. A more detailed discussion of the hydrogeologic
characteristics of this non-artesian zone is discussed below in section of fluctuations in historic
water levels.

Historic Groundwater Levels and Gradient

The depth of ground water has been reported consistently in the MCWD well field since
approximately 1992-1993, a time when many of the wells were constructed. Reports of
measurement of groundwater levels prior to 1992 are fewer. Figures 2 and 3 show hydrographs of
MCWD wells in the artesian and southern non-artesian zones, respectively. These figures were
developed by scaling traces of the hydrographs from the MCWD groundwater monitoring reports
(Schmidt, 2006) to uniform time and elevation scales. Artesian wells #6, #10 and #18 were added
to the non-artesian Figure 3 to show their relatively higher water elevations, but also to show how
they fluctuates like wells #1 and #15. The changes in water levels in well #18 have less amplitude
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than wells #1 and #15, while wells #6 and #10 are greater. Wells #10 and #1 have a similar
specific capacity, gallons per minute per foot of drawdown, and well #6 is slightly higher
suggesting that the difference in elevation and amplitude of fluctuation is not due to transmissivity.
The reduced amplitude at well#18 may be caused by less pumping reducing the impact to the
aquifer, or more recharge. If the northeast-southwest groundwater barrier is less effective at well
#18 as is suggested by the fact that the static water level at well #18 does not reaching the ground
surface, then there may be greater flow of ground water between the artesian and non-artesian zone
in the area between wells #18 and #15. The curvature of the groundwater contours in the area of
wells #18 and #15 suggest a zone of higher flow.

Water Level Fluctuation at Wells #5A and #5M and the Artesian Zone

The artesian zone monitoring wells #5A and #5M are north of Mammoth Creek and just east of the
Valentine Reserve. The water levels and the variation in elevation, which translate to vertical
gradient between these two wells, suggest that pumping of the MCWD wells may have an impact
on flows in Mammoth Creek for the following reasons:

1. Figure 4 presents the historic water elevations in wells #5A and #5M. The graph shows that
water levels in the deeper well, #5A, are generally higher than those in the shallower well,
#5M, which indicates a general upward flow of ground water. The upward flow of ground
water creates a condition where Mammoth Creek can gain flow from groundwater discharge.
The elevation of the ground at the wells is approximately 7,985 feet. A similar elevation of
the creek bed appears to lie several hundred feet to the east, near the beginning of the
meadow area mapped by Lipshie (1974).

2. Figure 5 shows the difference in groundwater elevations between wells #5A and #5M. A
positive difference indicates an upward flow of ground water, while a negative is downward.
The graph shows that the elevation difference between these wells has varied. During the
period from 1993 to 1995 the differences dropped. From 1995 to 1999 the upward flow
increased as the difference increased, reaching the highest level in 1998/99. From 1999 to
mid-year 2005, the elevation difference dropped and at times the gradient reversed and
vertical flow was downward. This downward flow creates a condition where Mammoth
Creek can lose flow rather than gain. After mid-year 2005 the elevation difference began to
increase and upward gradient was re-established. At the bottom of Figure 5 is a list taken
from Burak and others (2006) of the days per year where the flow out of Twin Lakes was
greater than the flow at the Old Mammoth Road gage. Whenever the flow out of Twin Lakes
was greater than at Old Mammoth Road gage, the creek was losing water. The analysis by
Burak and others (2006) generally correlates with the variation in groundwater elevation
difference in wells #5A and #5M. This suggests that the difference in groundwater elevation
is reflected in the flows of Mammoth Creek.

3. Figure 6 shows the amount of monthly pumpage from the MCWD wells for both the artesian
(wells #6, #10 and #18) and the southern non-artesian (wells #1 and #15). The variation
MCWD pumpage appears be negatively correlated with the changes in water elevation
between wells #5A and #5M with a time-lag of several months. That is, when pumping
increases, the elevation difference decreases several months later, and when the pumping
stops the groundwater elevation differences increase.



4. The causes of this variation in groundwater elevations and their differences between wells
#5A and #5M can be several. Seasonal fluctuations in groundwater levels caused by
recharge are probably the cause of much of the annual variation. Long-term changes in
precipitation could be responsible for the multi-year cycles. However, the long-term
precipitation cycles are also reflected in the MCWD pumping cycles. Periods of low
precipitation results in greater groundwater pumping.

5. The plots of water elevation in Figure 4 suggest that pumping of the deep aquifers influences
the variation in elevation difference between wells #5A and #5M. If the changes were solely
the result of long-term climate variation, the change in water levels would be expected to rise
and fall together. There might be a time lag and suppression of peak water levels in the deep
well relative to those in the shallow well. This type of synchronization is apparent from 1995
to 2000, a period of high precipitation and lower pumping. However, during the heavy
pumping period from 2000 to mid-year 2005, the pattern changes. The water levels from the
deeper aquifer drop faster and to a greater extent than those from the shallower aquifer, and
the seasonal amplitudes of deep water levels increase. It is during this period that the
gradient reverses and extended periods of downward flow occur. The greater drop in water
levels in the deeper aquifer is consistent with the increase in pumping and a reduction in
recharge with less precipitation. This pattern suggests that MCWD pumping above a certain
level can have an impact on flow in Mammoth Creek. There do not appear to be sufficient
data to determine whether artesian zone pumping causes the impact or whether non-artesian
zone pumping also has an effect. The apparent gap in the groundwater barrier at well #18
suggests that effects of pumping wells #1 and #15 could extend into the artesian zone and
may cause a reduction in the amount of groundwater discharge to Mammoth Creek. Any
losses in Mammoth Creek flow within the artesian zone will extend downstream into the area
of the non-artesian ground water.

Water Level Fluctuation in the Non-Artesian Zone

Groundwater levels in many of the wells in the non-artesian zone fluctuate more than others
(Figure 3). In particular, the amplitude of water level variations in production wells #1 and #15 is
greater than in production wells #17 and #20. This suggests that there is a hydrologic difference
between these wells. The difference may be due to differences in amount of pumpage, rate of
recharge, depth of pumping, a hydraulic barrier, or aquifer properties. As noted above, Schmidt
(2006) places an east-west trending hydrologic barrier just north of well #1. Regardless of the
cause, it appears that deep ground water levels in the southern portion of the non-artesian basin
respond to MCWD pumping with greater changes in groundwater elevation. This portion of the
basin also underlies Mammoth Creek.

An important question is whether pumping of the MCWD wells in the non-artesian zone can affect
the flows in Mammoth Creek. To begin to address this issue, information is needed on
groundwater elevations prior to pumping as well as knowledge of where the creek gains or loses
flow. Unfortunately, this information is scarce to non-existent. Reports of groundwater levels in
the non-artesian zone prior to 1992 are restricted to levels measured at the time of drilling. There
is however one deeper-zone well in the eastern end of the southern non-artesian zone, USGS well
SC-2, which has water level data going back to 1984, a period before significant ground water
pumping began.



USGS well SC-2 is interesting because its water level has fluctuated similarly to wells #1, #15,
#14M and #24, but with less amplitude, even though it is more than two miles east of any major
production well. Hydrographs for these wells in the southern non-artesian zone are given in Figure
7. The timing and amplitude of water level fluctuations in well #24 are almost identical to those in
well SC-2 for the period of measurement except for the years 1999 and 2000. This suggests that
the hydrograph for well SC-2 can be used to estimate water levels for well #24 from 1984 to 1994.
Figure 7 shows the projected hydrograph for well #24 between 1984 and 1994 based on the ratio of
the 1984-high to 1994-low versus 1999-high to 1994-low in well SC-2. This results in an
estimated peak historic groundwater level of 7,395 feet in well #24 for 1984.

Using the same high-to-low ratio of well SC-2 on the hydrograph of well #1, an estimate can also
be made of the ground water elevations in the pumping area of the southern non-artesian zone.
The accuracy of this estimate would be less than for well #24, but water levels recorded during
drilling of wells #1, #2 and #3 can be used to calibrate the estimate (McCann, 1981). Figure 7
shows the projected 1984-peak ground water elevation in well#1 at 7,831 feet as well as the 7,789-
foot elevation in July 1976 that was measured at the time of drilling. Additional information on
the water level in well #1 may be available from MCWD records and would be worth researching
to evaluate this estimate.

Water levels in wells #2 and #3 were also recorded at the time of their drilling and these levels are
also much higher than those recorded since 1992. Figure 8 is a revision of the 2006 geologic
cross-section provide in the MCWD annual ground water report (Schmidt, 2006). Measured
groundwater levels in the deeper aquifers for the years 1994 (a low year), 1998 (a high year) and
2006 are shown. The figure also has water levels, both measured and estimated for wells, #1, #2,
#3, #24 and SC-2. The water levels measured before 1984 in wells #1, #2, and #3 clearly show a
much higher historic water level in the basin than at any time since 1992. When the 1984 water
level measured in SC-2 is also considered, the peak water level in well #24 for 1984 is a
reasonable estimate.

Figure 8 shows that the recent groundwater elevations in the southern non-artesian basin appear to
be permanently lower than those of the mid-1980s. The fluctuations in water levels from the lows
of 1994 and 2003/04 to the high of 1998/99 are too small to expect that levels before the mid-
1980s will ever be reached again with pumping continuing at current rates. Thus, the cumulative
effect of pumping is the permanent reduction in groundwater level and a reduction of the ground
water in storage.

Non-Artesian Water Level and Flows in Mammoth Creek

An important question on the potential impacts of MCWD pumping is whether a drop in
groundwater levels in the non-artesian zone has an impact on the flows in Mammoth Creek.
Although there is not sufficient data to quantify the impact, | believe that the hydrogeologic
conditions are such that an impact is likely, but it will not be as great in the area of pumping as
further downstream near Highway 395 for reasons that will be discussed below. Unfortunately,
there are no monitoring wells in this area to document hydrogeologic conditions in this lower
portion of the basin.

Gains and losses in Mammoth Creek likely occur seasonally in various reaches downstream from
the Old Mammoth Road (OMR) gage due to movement of shallow ground water, and inflow from
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tributary drainage. Although site-specific data on whether the shallow ground water is in saturated
hydraulic connection with the deep ground water are lacking, the recent drop in deep ground water
levels increases the likelihood that some area of the intermediate aquifer zone is unsaturated. If
this is the case, then the changes in deep ground water levels may not have a significant effect on
creek flows because the unsaturated zone creates a hydraulic break between the shallow and
deeper aquifers. If there is an impact, it will likely be a delayed response, with greater creek losses
due to re-filling of the drained shallow aquifer.

The exception to the creating of an unsaturated zone would be at the lower reaches of the creek
beginning just upstream from Highway 395. Approximately 3,000 feet before reaching Highway
395, Mammoth Creek gradient flattens and the channel becomes multi-branched or anastomosed
(Figure 1). In this area there also appears to be the beginnings of a meadow as mapped by Lipshie
(1974) that extends beyond Highway 395. This change in channel characteristics occurs at an
elevation of approximately 7,240 to 7,220 feet.

Hydrogeologic conditions at this area appear to change when the channel branches with the creek
flowing out of a basalt flow and into an alluvial area. There are also north-south trending faults,
active and inactive, in the area. One fault is mapped approximately 1,500 feet west and the others
east of Highway 395. They extend south from the resurgent dome at Casa Diablo and eventually
link with the active Hilton Creek Fault zone to the south. Faults are well known causes of
groundwater barriers where they juxtapose geologic units with differing aquifer transmissivities.
This reduces the flow of water and at the same time provides a vertical pathway for water to spring
to the surface. In this transition area of Mammoth Creek there are also geothermal waters
associated with Casa Diablo Hot Springs. The deeper, saline hot waters migrate upward along
these faults and mingle with the cooler fresh waters (Farrar and others, 1985). The reduction in
channel gradient, change in geologic units and presence of faults up and down gradient all
combine to create a likely condition where deep ground water can more easily rise to intersect the
land surface, thereby adding to the surface flows of Mammoth Creek. Although site-specific
subsurface information in this lower basin is lacking, a hydrogeologic condition where
groundwater flow is restricted as it moves through the series of faults is more likely than one
where flow is unimpeded.

In the down gradient portion of the basin near Highway 395, ground water elevations will respond
to changes in recharge and pumping either in unison with those to the west, e.g., well #24, or they
will remain relatively constant at the groundwater barrier(s) while fluctuating in the west. Both of
these conditions can lead to a reduction in discharge of ground water to Mammoth Creek, although
the former condition will likely cause greater loss than the latter. | believe that in the area where
the faults create groundwater barriers, the latter condition of a relatively constant groundwater
elevation is more likely. This is similar to what occurs to the west in the artesian zone of the
MCWD well field. Elevations at artesian zone wells #5A and #5M vary much less than those in
the non-artesian zone to the east. The following discusses the implications of both lower basin
conditions on flows in Mammoth Creek.

1. For the condition where ground water in the lower basin fluctuates in unison with that to the
west, creating a constant gradient, impacts to flows in Mammoth Creek will be dependent on
whether the elevation of deep ground water intersects the ground surface near the creek,
creating a gaining reach condition, or does not, creating a losing reach. In September 2006,
the gradient of the drop in groundwater elevation from monitoring wells #30 to #24 was
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0.0092. Both wells lie near the center of ground water flow in the non-artesian basin (Figure
18, Schmidt, 2006). If this gradient between wells #30 and #24 were to remain relatively
constant when water levels fluctuate, then the water levels in the deep aquifer below the
lower sections of Mammoth Creek could be estimated from levels in wells further to the
west, e.g., well #24. For example, in September 2006, a 0.0092 gradient east from well #24
at an elevation of 7,347 feet would produce a deep groundwater elevation of approximately
7,240 feet at the anastomosed lower reach, a distance of approximately 11,500 feet to the
east. This s at or near the elevation of the ground surface. The gaining reach condition in
the lower reach of Mammoth Creek would cease whenever the water level in well #24 fell
below a depth of 370 to 390 feet, or elevations 7,345 to 7,325 feet. This condition occurred
at least once before, in 1993 to 1995, and perhaps again in 2004 to 2005 (Figure 7). The
location where a gain in surface water flow would occur also changes with fluctuations in
deep groundwater elevation. As groundwater elevation rises, the extent of gaining reach
increases upstream. With a condition of a consistent gradient, the gaining reach likely
extended 1,000 feet up from the anastomosed reach during the groundwater high in 1998/99,
and may have gone as far as 2,000 feet upstream during the high of 1984, if the projected
elevation of 7,325 feet in well #24 is correct.

2. The second potential condition of ground water in the lower basin would occur if the faults
create a groundwater barrier that at least partially restricts horizontal groundwater flow,
causing a relatively constant elevation at the down gradient end. This scenario assumes that
a relatively constant artesian condition occurs in the lower reach with a relatively constant
elevation of deep ground water near the faults. Fluctuations in groundwater levels further to
the west, e.g., well #24, will result in a change in the groundwater gradient. Movement of
ground water follows Darcy’s Law, which means that rate of flow changes are in part due to
variation in the gradient of the ground water. In this scenario, whenever ground water levels
fluctuate at well #24 the groundwater gradient to the east will change. The potential impact
of this fluctuating groundwater gradient on flows in Mammoth Creek would be due to
changes in the rate of groundwater available for discharged to the surface and also possible
changes in the temperature and chemical character as a result of mixing with deeper
geothermal waters. An example of the change in groundwater gradient is shown in a
simplified diagram at the bottom of Figure 8. Change in gradient during periods of high
ground water can be calculated from the estimated high at well #24 in 1984 and the measured
level in 1998/99. The ground water gradient from well #24 to the anastomosed reach in 1984
is estimated to be 0.00135, and in 1998/99 measured at 0.0109. This represents a decrease in
gradient of approximately 19 percent from 1984 to 1998/99. This change in gradient would
result in a reduction of groundwater flow of an equal percentage, assuming the cross-
sectional area of flow in the lower basin does not change appreciably. This reduction in
groundwater flow appears to be permanent based on the discussion above, (i.e., that water
level in SC-2 correlates with well #24). The level of ground water in the lower basin will
therefore not likely rise to the historic, pre-pumping high. As noted above, data are lacking
in the lower portion of the basin to determine which scenario is correct or determine the
amount or location of any groundwater discharge to Mammoth Creek.

Conclusions

1. The groundwater basin that MCWD extracts from is hydrogeologically more complex than
previously described. There appears to be a barrier to the flow of ground water that extends
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northwest from the western end of the Long Valley fault to at least the area between wells
#5A and #16.

The annual MCWD ground water monitoring reports place an east-west trending hydrologic
barrier north of wells #5A/#5M and #1 and south of wells #16 and #25. The western end of
the MCWD barrier may join with the northwest-southeast barrier that | and others have
identified.

The elevation of deep ground water up gradient, or west of the northwest-southeast
groundwater barrier is several hundred feet higher than to the east. The flow of ground water
in this area typically has an upward component of flow that creates a near-artesian condition
during periods of high precipitation and low pumping.

Groundwater levels in wells #5A and #5M appear to change in response to the amount of
pumping. Changes in water levels cause a change in the difference in groundwater
elevations between the wells, which changes the magnitude and direction of the vertical
gradient. The upward flow of ground water in the artesian zone creates the potential for
ground water to discharge to Mammoth Creek, creating a gaining reach. During the most
recent period of high pumping, 2001 to 2005, the upward vertical gradient between wells
#5A and #5M dropped significantly and at times reversed direction with flow temporarily
going downward.

. Arreduction in the vertical flow of ground water in the artesian zone may cause a reduction in
the amount of ground water discharged to Mammoth Creek. This reduction in discharge
would be felt downstream, possibly as far as the area of the non-artesian ground water.

. Water levels in the southern non-artesian zone were higher prior to 1992 then today.
Measurements taken in wells #1, #2, and #3 show that water levels have dropped since the
MCWD well field was developed and pumping increased. A lack of data during the pre-well
field development hampers analysis.

The lowering of water level in the non-artesian zone appears to be permanent; levels have not
recovered to the highs measure during early years of development.

. Water levels in wells #24 and SC-2 are correlated for the period of record, which allows the
estimation of the water level in well #24 back to 1984. Water level in well #24 was likely 30
feet higher than the measured high in 1998/99. This estimated rise in water level is
consistent with other measured water levels in wells #1, #2, #3 and SC-2.

Dropping water levels in the lower, eastern portion of the basin near Highway 395 may affect
surface flows in Mammoth Creek. Two scenarios are likely: a constant groundwater
gradient or a variable gradient. While data are lacking to determine which condition occurs,
with either scenario a drop in groundwater level in the area of MCWD wells can produce a
reduction in groundwater discharges to the lower reaches of the creek in the area near
Highway 395.
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Figure 7. Groundwater hydrographs of
MCWD non-artesian zone wells
with pre-pumping groundwater
elevations for MCWD well #1
and #24 based on ratio of

1984 high to 1994 low and

1999 high to 1994 low in

USGS well SC-2.
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data and information that | presented in my October 16, 2008
memorandum on the hydrogeologic setting of the Mammoth Creek basin
show evidence of the potential impact of ground water pumping on surface
water flows.

. There should be temporal and spatial lags between the pumping of ground
water and changes in the creek flow due, in part, to the depth to
groundwater in a large portion of the basin, the depth of the screens in the
wells, and the time it takes for the cone of depression from pumping to
expand or recover with pumping. The ground water monitoring reports
don’t appear to consider the potential for temporal or spatial lags between
groundwater pumping and surface flow impacts. There is also a problem
in expecting the pumping impacts to be immediately adjacent to the wells
that are down gradient of the OMR gage as there apparently is no
immediate saturated connect between the shallow surface water and the
deeper aquifer being pumped by the District’s wells. In this setting, any
response in the creek flow from changes in ground water pumping rates
would occur further down gradient in areas where ground water naturally
discharges to the surface.

. There is however, an apparent saturated connection between the shallow
ground water and deeper pumped aquifers in the area up gradient of the
OMR gage. As | discussed in my October 16, 2008 memorandum on the
hydrogeologic setting of the Mammoth Creek basin, the water level data
indicate an artesian groundwater zone occurs in the western part of the
basin. | called this zone the Western Artesian Zone and impacts from the
District’s groundwater pumping can be seen in the historic changes in
groundwater levels in the artesian zone, especially for wells #5A and #5M
(see pages 3, 7, 8, and 9, and Figures 1, 4, 5, and 6 in my October 16,
2008 memorandum). Wells #5A and #5M are important because they are
adjacent to each other and their screens are set at two different
elevations, one shallow and one deep. Water levels in these two wells
can be used to measure the magnitude and direction of vertical
groundwater flow, which appear to respond to changes in the rate and
duration of groundwater pumping as | discussed in my October 16, 2008
memorandum.

. Interestingly, some of the pumping impacts on vertical groundwater
gradient measured at wells #5A and #5M, which are upstream of the OMR
gage, are evident in the changes in surface water flows between OMR
and Old 395 gage. | have attached Figure 1 that plots the monthly
groundwater pumping rate, calculated as an average cubic feet per
second (cfs), with the difference in creek flow between OMR and Old 395
gages, also in units of cfs. Gage data plotted Figure 1 begins in 1988, but
because | don’t have earlier data the groundwater pumping rate graph
begins in 1992. The creek flows come from tables in Appendix D of the



2010 DEIR, while the groundwater pumping rate is taken from the Schmidt
annual monitoring reports. A positive flow difference means that the creek
gains flow between the OMR and Old 395 gages. A negative value
means the creek loses flow. The wet and dry years are labeled, otherwise
the peaks are considered normal years.

There is a general trend in the difference in flow between OMR and Old
395 gages going downward following an increase in groundwater pumping
during the period from 1999 to 2005. As pumping rate increases from
1999 to 2001, the difference in flow between the gages become more
negative; that is, more loss in creek flow occurs with continued pumping.
The pattern reverses from 2001 to 2003 with a decrease in pumping, the
flow difference become more positive; a slight gain in flow between the
gages. A similar pattern is seen in wells #5A and #5M as shown in
Figures 4 and 5 of my October 16, 2008 memorandum. The periods of
increased loss in creek flow shown in Figure 1 also generally correspond
to the 1999 to mid-2005 period of reduced vertical groundwater elevation,
changes in vertical groundwater flow magnitude, and vertical groundwater
flow direction in wells #5A and #5M associated with increased
groundwater pumping. At times during this period, the vertical direction of
ground water flow becomes periodically negative indicating that the creek
may be losing flow to the shallow ground water. In summary, the negative
elevation difference at wells #5A and #5M (Figure 5 in my October 16,
2008 report) also corresponds to the period where the creek had
increased losses in flow between the OMR and Old 395 gages. lItis
interesting that during the 1999-2005 period, the greatest loss in creek
flow between OMR and Old 395 gages (Figure 1) occurs in the same
month, May 2000, as the greatest difference in ground water elevation
between wells #5A and #5M (Figures 5 in my October 16, 2008 report).

. The correlation between changes in the magnitude and direction of
vertical groundwater gradient at wells #5A and #5M with the changes in
stream flow between OMR and Old 395 gage suggests that a hydraulic
linkage exists between the rate and duration of groundwater pumping and
creek flow. I've attached Figure 2, which shows the flow difference
between gages by month for each year from 1988 to 2007. Obviously,
many other factors that influence the changes in the pattern of flows in
Mammoth Creek at the OMR and Old 395 gages in the period before and
after 1992. Figure 2 shows that there has been a significant change in the
pattern of flows between the two gages after 1992. This may reflect some
operation changes in the releases from Lake Mary, changes in rate,
duration and timing of groundwater pumping, or climate changes. Note
that following a wet year there is a sustained increase in creek flow
between gages lasting several years. Interestingly, some of peaks in the
gage difference shown in Figure 1 during “normal” years between 1996
and 2004 are higher than the peaks for “wet” years 1993 and 2005.



6.

| would recommend that we continue to track the changes in flow between
OMR and Old 395 gages against the groundwater pumping along with the
elevation differences between wells #5A and 5M to see if the pattern
continues. The linking of bypass flow requirements to flows measured at
the Old 395 gage and the difference in flow with the OMR gage is critical
to ensuring that groundwater pumping doesn’t cause surface water flow
impacts. A sustained decrease in the creek flow between these gages
with constant or increased groundwater pumping would suggest that
groundwater pumping is having a negative impact on creek flows.

Impacts of groundwater pumping on creek flow may increase if the flows
measured at either gage repeatedly fall below the level of bypass flow that
results in greater and longer periods of groundwater pumping.
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Figure 1: Monthly ground water pumpage versus difference in
Mammoth Creek flow between the OMR and Old 395 gages.
Positive values indicate a gaining stream, negative values a
losing stream.
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Figure 2: Difference in creek flow between OMR and Old 395 gages.
Positive when flow increases below OMR gage (gaining stream),
and negative when flow decreases (losing stream).



Chapter 2 Comments and Responses

Letter A3

Brad Henderson

Senior Environmental Scientist
Inland Deserts Region

407 West Line Street

Bishop, CA 93514

Response to comment A3 -1

The Draft EIR evaluated potential impacts to sensitive plant species at pages 7-93 to 7-94 of the
Draft EIR in the Impact Consideration 7.3.3.3-7. The Draft EIR at page 7-93 provides that
sensitive plant species “may occur within the region but are not expected to occur within the
Project Area due to the lack of suitable habitat or the Project Area’s location outside the species’
range.” At page 7-94, the Draft EIR states that “Sensitive plant surveys are recommended for
the Bodle Ditch area in July of next year to determine the status of these species [those noted in
the comment letter] in the Bodle Ditch riparian and wet meadow habitats.” Based on these
recommendations, the District planned on conducting the focused surveys for the four species
identified in the comment letter at the appropriate time of year (mid-June to mid-July or as
otherwise determined through consultation with the Inyo National Forest botanist) prior to the
cessation of managed diversions from Lake Mary into Bodle Ditch. Impact Consideration
7.3.3.3-7 will be revised to reflect the District’s intent to complete the surveys in 2011. The Draft
EIR also inadvertently omitted inclusion of provisions for monitoring and implementing
adaptive management measure should sensitive plant populations be discovered during the
survey.

As discussed at page 7-80 of the Draft EIR, the riparian vegetation and habitat along Bodle
Ditch that is comprised of obligate or facultative plant species appears to be supported by
hydrologic inputs other than the managed diversions into Bodle Ditch from Lake Mary. In
particular, culverts under Lake Mary Road collect and discharge rain and snowmelt runoff to
Bodle Ditch as do several springs along the middle and downstream reaches. In addition,
shallow groundwater may potentially play a role in supporting riparian vegetation and habitat
along Bodle Ditch. In addition, it should be noted that an intensive botanical survey was
conducted in 2000 for the Lake Mary Road Bicycle Lanes and Off-Street Bicycle Paths!. That
survey covered an area that overlapped most of Bodle Ditch from Lake Mary to Old Mammoth
Road and found no occurrences of rare plant species. Additionally, the flows in Bodle Ditch are
not characteristic of the habitat for pondweeds. These species require relatively stable lakeshore
or lake outflow habitat for rooting.

The proposed project’s Riparian and Wetland Monitoring and Adaptive Management Program
(RWMAMP) was developed to monitor changes in the riparian and wetland plant communities
and to address significant loss of riparian and/or wetland habitat. Any population of sensitive
plant species located during the rare plants surveys, described above, will be included in the
RWMAMP and monitored. The RWMAMP has been revised in several sections to include

1 Paulis, J. 2000. Botanical Survey for the Proposed Lake Mary Road Bike Path. Final Environmental
Assessment for Lake Mary Road Bicycle Lanes and Off-Street Bicycle Paths, Town of Mammoth Lakes
and USDA Forest Service-Inyo National Forest.
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monitoring and additional consideration of adaptive management measures for populations of
sensitive plant species should they be located during the 2011 surveys. The first paragraph
following the heading, Riparian and Wetland Monitoring and Adaptive Management Program,
at page 7-82 has been revised to read as follows:

As discussed above, riparian and wetland vegetation, including a number of obligate and
facultative hydrophytic plant species, have established themselves along the banks of Bodle
Ditch and surrounding areas since it was constructed in the late 1880s to supply water to
mining camps that existed in the area. In addition, several sensitive plant species may be
present in locations supported by Bodle Ditch flows. The hydrophytic vegetation along the
ditch is supported by rain, snowmelt runoff, input from several natural seeps and springs
along its length, natural accretion, and by the direct diversion of water from Lake Mary into
the ditch between May 1 and November 1, although the specific amount and timing of water
released is dependent on the availability of water in Lake Mary. It is not known what
percentage of water flow in the ditch annually comes from “natural” sources and what
percentage comes from Lake Mary. In addition, determining the amounts, by source, of water
flowing into Bodle Ditch, and its relationship to the health of hydrophytic plant species,
would require several years of data and installation of additional gauges, where the data
ultimately collected could be difficult to interpret given seasonal variations and other factors.
While it is suspected that the riparian vegetation and habitat found along Bodle Ditch is
supported primarily by inputs other than the diversions from Lake Mary, the potential for
impacts associated with the Proposed Project Alternative’s cessation of direct diversion from
Lake Mary into Bodle Ditch cannot be accurately determined based on available information.
Due to this uncertainty, a Riparian and Wetland Monitoring and Adaptive Management
Program (RWMAMP) is proposed as part of the Proposed Project Alternative.

An additional section describing monitoring of sensitive plant species has been added to follow
the section titled, Measurement of Woody Species Regeneration, at page 7-83 and reads:

SURVEY AND MONITORING OF SENSITIVE PLANT SPECIES

Prior to cessation of managed diversions from Lake Mary into Bodle Ditch, a sensitive plant
survey for scalloped moonwort, Kern milk-vetch, scalloped-leaved lousewort, and slender-
leaved pondweed will be conducted for the Bodle Ditch area between mid-June and mid July
(or as otherwise determined appropriate) in 2011. If populations of these species are found to
be present, CDFG and the Inyo National Forest botanist shall be consulted and the
populations shall be monitored in accordance with the regime described below. If the
monitoring biologist detects any adverse effects on the population(s), the need for responsive
measures and how they will be carried out will be documented.

The paragraph following the heading, Monitoring Stations and Monitoring Regime at page 7-83
has been revised to read:

To best elucidate the relationship between diversions from Lake Mary to the maintenance,
health and vigor of riparian vegetation along Bodle Ditch, as well as the role of rain,
snowmelt runoff, input from several natural seeps and springs along its length, and natural
accretion in supporting riparian vegetation along Bodle Ditch, three to four monitoring
stations will be established: (1) just below the point of current discharge from Lake Mary; (2)
just downstream of the LADWP weir; (3) just downstream of the spring at the base of Red
Mountain; and (4) sensitive plant populations, if located during the 2011 survey. These
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stations represent a woody riparian community, a lodgepole pine dominated riparian
community, a woody riparian community, and potentially, populations of sensitive plant
species, respectively. The measurement of baseline, or starting conditions, following the
methods outlined above, will be conducted in mid- to late July (corresponding to the middle of
the growing season) in the beginning year of the RWMAMP. Monitoring at these stations,
following the methods outlined above, will take place in mid to late July during each
following year of monitoring. Monitoring will be conducted annually for the first three years
in order to discern the potential, but unanticipated loss of riparian vegetation along Bodle
Ditch, and implement responsive measures if necessary, as set forth below. Following year
three of monitoring, if no loss of riparian communities is detected due to the cessation of
diversions from Lake Mary, monitoring will take place at year six following the cessation of
diversions. If, at the end of the entire 6-year monitoring program no significant loss of
riparian communities is detected, the monitoring program will be terminated.

The paragraph following the heading, Adaptive Management Measures, at page 7-83 has been
revised to include additional measures that may be considered for sensitive plant species and
will read:

The adaptive management strateqy for identified degradation and/or loss of riparian and
wetland communities and/or sensitive plant populations shall include creation, restoration
and/or enhancement of riparian and/or wetland habitat. The adaptive management shall be
accomplished in one or more of the following ways: (a) creation, restoration and/or
enhancement of habitat within the Mammoth Creek riparian zone; (b) creation, restoration
and/or enhancement outside the Mammoth Creek riparian zone, but within the Mammoth
Creek watershed; (c) payment of in lieu fees to an existing riparian mitigation/conservation
bank and/or existing Inyo National Forest habitat management and/or enhancement
program; and (d) through such actions as “set asides” and transplantation receiver site(s),
including the recordation of a conservation easement or deed restriction and related best
management practices (BMPs) such as protective fencing. The site(s) will be chosen with an
emphasis placed on both ecological suitability to allow for maximum survival rate of
transplants as well as the minimization of impacts to existing quality habitat. The selection
of a site or program to which adaptive management measures will be applied should set a
priority for locations where the highest benefit to habitat can be realized while also enhancing
the quality of public views and the enjoyment of trail experiences by the public. The payment
of in lieu fees, if such a program exists, shall fulfill these requirements, in part or in full. For
adaptive management entailing habitat creation, restoration and/or enhancement, a Habitat
Management and Monitoring Plan shall be prepared for review and approval by MCWD and
trustee agencies, as appropriate (for example, CDFG). The plan shall stipulate success
criteria for the habitat being created, restored and/or enhanced and shall be monitored by a
qualified restoration ecologist for five years or until such time as the success criteria are met,
but no sooner than one year following cessation of all inputs (e.g., soil amendments,
irrigation, etc.) to the creation, restoration and/or enhancement project. The success criteria
will address requirements for no significant net loss of riparian and/or wetland habitat and
will focus on habitat replacement to the extent practicable and satisfactory to the
participating trustee resource agencies.

The second paragraph at page 7-94 in the Draft EIR, under the heading Impact Consideration
7.3.3.3-7 Potential Adverse Effects on Sensitive Biological Resources, has been revised as
follows:
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The species listed in the preceding paragraph (except alkali tansy-sage, smooth saltbush,
Lemmon’s milk-vetch, alkali ivesia, and Inyo County star tulip which occur in alkali
areas not present within Bodle Ditch) have a potential to occur within Bodle Ditch. A
sensitive plant survey was conducted by PCR in August 2009 which covered the
blooming period of all potential sensitive plant species in Bodle Ditch except scalloped
moonwort (blooming period of June to July), Kern milk-vetch (blooming period of June to
July), scalloped-leaved lousewort (blooming period of June to July), and slender-leaved
pondweed (May to July). Sensitive plant surveys shall be conducted for the Bodle Ditch
area between mid-June and mid-July (or as otherwise determined appropriate) in 2011
prior to the cessation of managed diversions from Lake Mary into Bodle Ditch to
determine the status of these species in the Bodle Ditch riparian and wet meadow
habitats. If populations of these species are found to be present, CDFG and the Inyo
National Forest botanist shall be consulted and the populations shall be monitored as part
of the Riparian and Wetland Monitoring and Adaptive Management Program with
adverse effects avoided through adaptive management strategies. If the monitoring
biologist detects any adverse effects on the population(s) the need for responsive measures
and how they will be carried out will be documented. As trustee agencies, the CDFG and
USFS, and other agencies, as appropriate, shall be provided copies of the annual reports
and related documentation concerning the survey findings and any responsive measures
for their review and comment.

This revised text is included in the Final EIR at Chapter 3, Corrections and Additions to the
Draft EIR.

Response to comment A3 -2

Comment noted. The District will provide written notification to the California Department of
Fish and Game (CDFG) pursuant to Section 1602 of the Fish and Game Code as applicable to the
proposed project.

Response to comment A3 - 3

The Department’s concern is acknowledged. The District has expended a considerable effort to
study and monitor potential groundwater and surface water interactions. To date, these studies
and monitoring activities indicate that District’s pumping is not having a detectable impact on
Mammoth Creek streamflows, the springflows at the UC Valentine Reserve, or the Hot Creek
headsprings. In addition, water level monitoring demonstrates that pumped aquifers fully
recover following normal and higher runoff years. The Water Balance Operations Model does
reflect the influence of accretions and depletions on each major reach of Mammoth Creek, as
noted in Appendix C MCWD Water Balance Operations Model Technical Appendix. The water
balance model was developed and calibrated using 20 years of data, from 1987-2007, during
which time the District’s groundwater pumping averaged approximately 1,700 ac-ft/year. The
stream flow data reflect the influence of any changes to accretion and depletion characteristics
both seasonally and spatially, including any of those potentially related to groundwater level
changes.

The groundwater studies, conducted by two hydrogeologists, are described in Chapter 4 -
Hydrology, beginning at Section 4.1.2. A description of the groundwater basin appears at page
4-9; the groundwater monitoring program is discussed at page 4-15; a summary of water
balance estimation for the Mammoth groundwater basin is presented at page 4-16; and Section
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4.1.2.4 addresses the potential for groundwater/surface water interactions. The cited studies
(full citations of the studies are found in Chapter 14 of the Draft EIR) are:

e Ken Schmidt & Associates 1993 - Study and report on an aquifer test of the District’'s Well
No. 15 to determine whether the District’s groundwater pumping affected certain springs in
the UC Valentine Reserve area. During continuous pumping of Well 15, flow measurements
were collected at the North Spring on the Reserve and at Mammoth Creek and water levels
were monitored in several shallow and deep observation wells. This study was conducted
pursuant to a settlement agreement among the District, CDFG and the University of
California. The study concluded that “pumping Well No. 15 does not influence streamflow
in Mammoth Creek, reduce flow of the North Spring at the Valentine Reserve, or lower
water levels in other wells in the area.”

e Ken Schmidt & Associates 1993 - current (ongoing).  Annual reports presenting an
evaluation of groundwater levels, surface flows, and water quality monitoring data. The
analyses of the data have been unable to detect a connection between District groundwater
pumping and streamflows in Mammoth Creek, the springs at Valentine Reserve or the Hot
Creek headsprings. Springflow data at the Valentine Reserve has not been provided to the
District for all years of the annual reports.

e Wildermuth 1996. This study evaluated the potential effects of groundwater pumping
expected under the Snowcreek golf course expansion project on the Hot Creek headsprings.
The report concluded that, “historical groundwater extraction in the western part of the
Mammoth Basin has not noticeably impacted the discharge at the AB and CD headspring.”
In addition, Wildermuth concluded, “groundwater extraction has not impacted the surface
discharge measured at this location [Mammoth Creek at the OLD395 Gage] - groundwater
levels are too deep to influence streamflows.”

e Ken Schmidt & Associates 1997. A short-term aquifer study conducted at the request of
CDEFG to investigate whether pumping of Well No. 15 negatively impacted spring flow on
the Valentine Reserve, Mammoth Creek flows or groundwater levels. The study did not
find effects on surface water flows or groundwater levels. The study description and results
were included in the 1997 annual report.

e Wildermuth 2003. This report addressed concerns that groundwater production in the
western part of the Mammoth basin would cause a reduction in spring flow at the Hot
Creek headsprings or at the Valentine Reserve springs. Wildermuth concluded that historic
production at District wells has not influenced spring discharge at the Valentine Reserve or
at the Hot Creek headsprings.

e Ken Schmidt & Associates 2009. An evaluation of District pumping effects on Mammoth
Creek streamflow and water levels in monitoring wells. The evaluation describes recharge
influences on the wells, the localized extent of the cone of depression, and the lack of
evidence for impacts to springs on the Valentine Reserve, flows in Mammoth Creek, and the
flow at the Hot Creek headsprings.

e Wildermuth 2009. This study was conducted to develop and report on a groundwater
basin model for the Mammoth basin. Data used for the model included calendar years 1992
- 2006. The report described the response of groundwater levels to pumping of District
production wells over time and indicated that groundwater levels recover almost
completely each year, even during periods of lower than normal precipitation.
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Since 1993, the annual monitoring and evaluations reports completed by Ken Schmidt &
Associates have been provided to CDFG and to the UC Valentine Reserve Manager. In
addition, the Long Valley Hydrologic Advisory Committee (LVHAC) established by the Mono
County Board of Supervisors in 1986 monitors groundwater in order to track changes in
hydrologic features that could be impacted by geothermal or water resource developments.

The monitoring program and studies indicate no detectable effects of groundwater pumping on
surface water flow in Mammoth Creek. The District will continue the groundwater monitoring
program reporting that began in 1993 pursuant to the District’s agreement with CDFG and will
continue future groundwater/surface water modeling work. In addition, as described at page
4-22 of the Draft EIR, the proposed project does not propose any changes to the District’s
groundwater management activities.

Response to comment A3 - 4

Figure 7-3 in the Draft EIR exactly depicts the map provided at the USFWS’ Critical Habitat
Portal website (http://criticalhabitat.fws.gov/). Additionally, the Final Rule designating
critical habitat for the Owens tui chub describes critical habitat in or near the study area as “a
portion of Hot Creek and outflows, and those areas of land within 50 feet of all sides of the
springs, their outflows, and a portion of Hot Creek. This area includes about 0.25 miles of
stream and springs, and about 5 acres of fronting land.” No mention is made of the confluence
of Mammoth and Hot Creeks or sections of Mammoth Creek, although a portion of Mammoth
Creek is shown as critical habitat. If the actual critical habitat differs from that depicted in the
Draft EIR, the USFWS web site does not reflect this. Despite efforts to resolve the discrepancy
with the USFWS, no response was received by the time of this publication.

To eliminate the potential for incorrectly depicting the Owens tui chub critical habitat area, the
Draft EIR will be revised to include an additional map in Chapter 7. The new map was
developed by the CDFG Senior Biologist of the Inland Desert Region Office, Steve Parmenter,
depicting his understanding of the Owens tui chub critical habitat area. This map is labeled,
Figure 7- 3a, Potential Considerations Regarding the USFW Critical Habitat Map for the Owens
Tui Chub, and will follow Figure 7-3 at page 7-72. Figure 7-3a is contained at Chapter 3,
Corrections and Additions to the Draft EIR, of the Final EIR. The Draft EIR text in Chapter 7,
section 7.1.5.6, page 7-71, will be revised to describe that the Owens tui chub critical habitat map
on the USFWS website that was used in the Draft EIR may contain errors; therefore, a new
figure has been inserted in the EIR to illustrate the potential corrections that Mr. Parmenter has
submitted to the USFWS. The Draft EIR text will be revised to add the following text to the
second paragraph in the Draft EIR section heading 7.1.5.6 Critical Habitat, at page 7-71:

CDFG Senior Biologist of the Inland Desert Region Office, Steve Parmenter, has
informed the District that the USFWS has been notified that the Owens tui chub critical
habitat map should be considered for revision based on the written description of the
critical habitat area and his knowledge of area. Figure 7-3a, Potential Corrections to the
USFWS Critical Habitat Map for the Owens Tui Chub, is the same map as Figure 7-3
with the addition of three roman numerals and associated explanations from Mr.
Parmenter regarding the need to potentially revise the Owens tui chub critical habitat
map. His explanations are as follows:
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I. This polygon encloses a waterway that is traditionally known as Mammoth Creek;
however, this section of Mammoth Creek is labeled Hot Creek on the USGS map.
Locally, Hot Creek begins at the confluence of the waterway comprised of the outflow
from the hot springs with Mammoth Creek. The Owens tui chub are not in this
northernmost polygon and have not been there since well before the listing date. The area
described in the recovery plan as the “two spring provinces at Hot Creek Hatchery” is
outside of the northernmost polygon. The spring provinces where the tui chub occur are
well known and have not changed since well before listing and critical habitat
designation. These are shown in light blue highlight on the map, and are labeled “AB
Spring” and “CD Spring.”

II. This blue line depicts the approximate location of the spring channel known as AB
Supply, one of the two spring provinces where Owens tui chub are known to occur.

III. This blue line depicts the spring channel known as CD Supply, one of the two spring
provinces where Owens tui chub are known to occur.

The Final EIR will include this revision at Chapter 3, Corrections and Additions to the Draft
EIR.

Regardless of the discrepancy, as described at pages 6-48 to 6-50 of Chapter 6 of the Draft EIR,
there would not be substantial differences between the proposed project and the Existing
Condition relative to the magnitude, frequency, duration, timing and rate of change of
hydrologic conditions in Mammoth and Hot creeks, and therefore, the proposed project’s
potential impacts to Owens tui chub critical habitat would be less than significant.
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Ms. Irene Yamashita
Page 2
November 3, 2010

‘District’s request to the State Water Resources Control Board (SWRCB) to grant the
District's efforts to amend Permlt 17332 based on the current Draft EIR. The reasons

. '-fare detalled beiow

Water R:ght tssues

'-LADWP isa sen:or riparian and pre-1914 approprlative water nght hotder on Mammoth
" Creek. Our riparian rights on Mammoth and Hot Creek are utilized on approximately
- '660 acres of City of Los Angeles (City)-owned land that stretches from the property .
‘known as Chance Ranch to the area where Hot Creek intersects Upper Owens. River.
'.Our pre -1914 appropriative right stems from a 1905 Notice of Appropnatlon witha -
- 'maximum diversion of 1 250 cfs from Owens R;ver and alt of its tnbutaries measured at |

o .tn regard to water rsghts ;ssues the fottowmg ;tems shoutd be included and addressed

1 The Dlstnct has based aII of thelr current and future operatlons on water that ]
' betongs to senior water nght holders, including LADWP's riparian and pre-1914
: _appropropriated nghts There is no indication that the Dlstnct has the water to

" LADWP, yet the EIR specifies in Section 1.5.2.1 on page 1-12, that fishery _
. bypass requ:rements in Permit 17322 have no retevance to senior: downstream
- ‘water rights. Accordingly, the District states that the matter. of protection of - .
- downstream water nghts is outside the sc0pe of this Draft EIR. This. statement is
_ “inconsistent with the requirements of CEQA. Not only must this document e
- consider downstream senior water nght holders ‘but CEQA analysts calls for the '
S '.proper anatysns of a rellable water source e : :

S 2, --Amongst the City s riparlan tand hotdmgs the Clty owns 3 parcets of tand thCh
‘total approximately 660 acres of irrigated land. These properties are composed
- of the approxnmatety 400 acre Chance Ranch (of which about 360 acres is -
; _'-lrngated) .and the approxzmatety 300 acre. trngated prOperty Whlch had once ORI
‘been leased to Jess Chance (before the City bought Chance’s property in 1967). -
- According to SWRCB Decisions D904 and D917, dated 1958 and 1959 :
: 3'_'respecttvety, a water duty of 1 cfs for every 60 acres of ;rngated Iand is

Vmevard Area Cltszens for Responmbte Growth v C|tv of Rancho Cordova (2007)
4OCal 4th412 SN . : o : S

“carry out the project or acknowtedgement that the Dtstnct has junior nghts to S B1 2 -
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_- desrgnated for this area. (Attachments A and B). Using the SWRCB s water
“duty, the City’s 660 acres of irrigated land along Mammoth Creek should receive
-approximately 11 cfs during irrigation season; May 1 to QOctober 1. Furthering the
- SWRCB's Decisions 904 and 917, the Mono County Super:or Court granted a
: permanent injunction, on July 6, 1964 against the District on behaif of Jess
-Chance (owner of 400 acres at the time) that forever enJo:ned and restralned
.'[Dtstnct] from d:vertfng any water.from Mammoth Creek or its tributaries unEess a
flow of not less than 6.67 -cubic feet per ! second in said creek is reachmg
_Plamt:ff’s [Chance] said real property (400 acres) during the irrigation season
- {Attachment C). ‘Hence, the minimum bypass flow of 4 cfs at OLD395 is -
- insufficient in prov;dlng adequate water to the City's 660 acre property and atso
" violates both SWRCB Decrsrons and the Mono County Supenor Court s o
_ Permanent Injunctlon o S : _ o

3 .jAs stated prevlousty, LADWP a}so holds a pre 1914 appropnatlon to all

~unappropriated water from. Owens River and all of its tributaries to the extent of :

11,250 cfs. The priority date of this- appropriation is October 23, 1905..

(Attachment D). As such, with Mammoth Creek being tributary to Owens Rlver

- all water that had been unappropnated on, and following, October 23, 1905
“would be included in LADWP's pre- -1914. 1 250 cfs water. right holdtng :
o Consequentiy, Mammoth Creek had effectlveiy been a fully appropnated stream -
.as.0f 1913 when the Los Angeles Aqueduct (LAA) started operating. The City =
. has since been contmuously putt:ng all.of the water from Owens Rrver and rts

o -'-_Z'tr;butartes to reasonabie and beneflcral use. = : :

4, .Respectfulty, because the SWRCB has no Junsdictlon over pre 1914
- appropriated water. rights, they had no right to award the District its . -
~two post-1914 licenses 1947, 1957 and the permit in 1978. The SWRCB may
' have given away a portion of the City s water rzghts ' R _

N On a related water rrght |ssue LADWP is currentiy mvolved in two |Iiegal
- diversion drsputes with Snow Creek Resort and Valentine Eastern Sierra -

Reserve (Valentine); iocated near ‘Mammoth Creek LADWP filed two comp}atnts E

with the. SWRCB on August 11, 2006 and January 18, 2007 requestlng that the
rSWRCB mvesttgate these |Ilegai d:verssons ‘Both drvert water flow from o

R cannot iocate records that support the Snow Creek Resert and Vatentlne T
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drverslons With the detentson of Mammoth Creek waters at the Snow Creek
"Resort and Valentine ponds, the flows in Mammoth Creek are belng restricted;
'further erodlng LADWP S water right holdings on the creek '

| B1-2

8. This ElR also fails to analyze the |mpacts of movrng the pornt of measurement
- OLD395 to OMR. No studies were conducted to quantify the loss of flow
~  between the two gauges OLD395 is approxrmately 4 miles downstream of OMR.
ltis critical that these |mpacts must be quantified since. MCWD is also propos:ng
~ to lower the minimum bypass flows for all months of the year except January- O
-March (Table 2-2 of EIR). An earlier. study conducted by HDR (Attachment E), | B1-3
~consultant to the District, calculated accretlonsldeplet:ons between the two
- gauges for each month of year using data from 1988 to 2008. The study showed ]
~that in dry years, the deptetaon losses between the two gauges ranges between |
1.1 and 4.2 cfs. It is highly recommended that the. District conduct further. studies | -
to quantrfy the relatlonshlp of flows between these two gauges especzally dunng T
' "f.dry year condltsons f_ T - i '

7. Regard:ng Sectzon 1 2 2 on page 1 -5, the Draft ElR's study area excludes the
_area located downstream of the USGS Flume Gauge and the upper: Owens
i _:;Rlver 1t claims that Hot Creek flows are strongly influenced by spring .
" contributions and that Mammoth Creek has limited contribution to flows in Hot o
" “'Creek. However, the District itself states that Mammoth Creek accounts for | Bl4
S _f__'approxlmately 19% of the fiow in Hot Creek; measured at the USGS gauge As 1 :
- such, the Draft ElR's study area is mcomplete and should be expanded to -
_'_|nclude the area downstream of the USGS gauge since there is st;ll a resuitant
-. effect on Hot Creek when fiows are altered in Mammoth Creek -

‘8. On page 1—6 the D;stnct clalms that the proposed prOJect's alternatives would 1.
- 'prowde fiows in Mammoth Creek that are. equal to, or: hlgher than those that - |'B1-5 .
‘oceur during the Exrstrng Condition.-However, this is not the case for the. persod [
" between April and December. Flows are all Iower than the original flow: regime in
" Permit 17332. Once again, no studies were performed to show the relationship -
. between changes in flow: requrrements at OMR on the flow at the downstream -
.- OLD395 gauge. Therefore, this EIR fails to prove that the potential changes in
R ;flow assoc;ated wnth the lmplementatron of the. proposed project are not going to
_.adversely affect hydrolog;c conditions downstream of the USGS Hot Creek -
~ .~ Flume gauge.. (Note that the City of Los Angeles owns approxamately 2, 500
o g acres of land downstream of the USGS Gauge that is ripar;an to Hot Creek )
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9.

Section 1.5.2.1 on page 1-12, the District states that the proposed fishery .

" bypass requirements are based on the SWRCB order in the temporary water

- right Permit 20250 for the District to study and determine flow requzrements to

.protect in-steam beneﬂcial uses. This study, however did not consider -

downstream water. rights holders. ‘But, with the City. owning tand riparianto -

o Mammoth Creek and continuously using its flow, water rrghts 'should have been

‘included in the study. Additionally, since permrt 20250 was rssued without any
“CEQA documents, the bypass f!ow requtrements in this. perm;t were lnsuffacrently .

o -_substantrated

10 Sectron 1 5 2 1 on page 112, the EIR claims that senlor water rrghts are : :

_ _12593 since they are subject to praor vested nghts However the C|ty s senior
jrrpanan and approprlated water rights have in fact not been protected And as a g

- senior riparian water right holder, the City should be able to exercise its full
- riparian right X before any other. approprfattve nght on Mammoth Creek B un— '
o -'_;appropr;ated flow: remarned (Wthh there js not. because of the. Crty s 1905

- -appropriated. nght to a'maximum of 1 250 cfs), then the Dtstnct couid exerc:se |ts - B

- 'post 1914 appropriated water nghts

O AUE

Per the statutory “no 1n]ury” ru}e set forth in Water Code sect;on 1702 whrch

- codifies the common law.no tnjury rule, Section 1702 states that before

"permzssron to. make @ change of point of diversion, place of use, or purpose' of

B1-8

- use is granted the petttroner shall estabhsh to the: sat|sfact|on of the: State Water ".-81".9: .: '

_ Resources Control Board (SWRCB) and the SWRCB shall frnd that the change o
o _wrll not operate to the mjury of any tegat user: of the water mvotved '

S lt is crltlcat to consrder senror downstream water nght ho!ders because they requrre
- specific minimum flows for |rngatron livestock, ‘and domestic.uses. In addition, npanan
- rights are generalty held superror to pre- ‘and post—1 914 approprrated water. rights. - :
Hence, before water nghts or creek contnbutlons are deemed 1rre|evant the 1mpact of .

-_fthe proposed changes in ﬂow must be satlsfactoniy studred

";Waterguahgy Issue '

g '. | "-gThe proposed amendments impact the water qualrty in Mammoth Creek in the followrng =
.._-.__ways o _ e RIE

| B1-10
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1. LADWP is concerned about the decreased flows in Mammoth Creek affecting

“the temperature of Hot Creek as it enters the Upper Owens River. California
Department of Fish and Game conducted studies in the late 1980’s and
‘concluded that, durfng low flow years, a thermal barrier is created in the Upper
‘Owens River at the confluence with Hot Creek. This barrier is created -

" because the quantity of water entering Hot Creek from Mammoth Creek is not
-adequate to cool water temperatures High temperature water from Hot Creek .
enters the Upper Owens River creating a thermal barrier to the upstream s B1-11

_ :mlgration of spawning trout. The District’s project could i increase the occurrences
'of the formatron of thrs thermal barner by decreaslng ﬂows in Mammoth Creek

: -The reductron in creek ftows reduces the thermal mrxmg wrth Hot Creek resulting
~ " in warmer water entering the Upper Owens Rrver as d:scussed above. This -
" warm water enters Crowley Reservoir and increases the growth of algae Thts '
creates probiems regardlng reservonr management water quahty, and for
N recreatronai users : e e

2. -Water from the Owens VatteyIMono Basrn vra the LAA is a h:gh qualtty, prfstine
. source that is generally free of anthropogenic sources of contamination. LADWP
~has relied on the high quahty of this water to meet dnnkrng water and turb;drty
. standards. In contrast, the State. Water Project supply contains higher levels of -
_— '_chlorlde and bromide due to seawater intrusion in the Sacramento Delta and .
S hlgher natural organic matter (NOM) Both of these water quahty parameters _
" 'pose treatment chaltenges to. meet dnnking water standards for turbidity and the s :
* . following disinfection by-products (DBPs) = trihalomethanes, haloacetic acids | B1-12
- - ‘and bromate. If LADWP:is forced to reduce the LAA supply andrelymore =~ - - |
~ heavily on SWP. supp!y, which has varying turbidlty levels, treatment willbe - -
‘more dlfflcuit (and costly) and piant capacnty may be exceeded on occasion.
. .Addlt:onally, the higher natural organic matter and mlneral content of the SWP
. will result in increased DBP. levels, will restrict the full use of ozone to meet _
L '_dlslnfectzon requrrements and wnll make it mcreasrngty drfﬂcult to mest m!and '
. chloride discharge standards. The result will be an overall dlmrnrshed quality of
: water dehvered to resldents of Los Angeles (Attachment F) ERDIRE RN S

GroundwaterlSurface Water lnteractron Issues o

1 Referr;ng to Sectlon 1.5. 2. 5 on page1 15 the DlStI’iCt clatms that the =
groundwaterlsurface water interaction has been the subject of cons;derable - | B1-13
. study over the past few decades mclud:ng the hydro~geoiog|c evaiuatsons SRR
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| -performed by Kenneth Schmidt and Assocsates and Wildermuth. However, both
~studies are incomplete and need to be expanded in order to conclude that
o groundwater pumping from the. Dzstrlct’s productron wells have not influenced
~ flows in Mammoth Creek. ‘For one, the study area in Schmidt’s evaluation is.
restrrcted to the town of Mammoth Lakes, It does not include Chance Ranch or
. _any area downstream of the town. Since Mammoth Creek contributes to the flow
“in Hot Creek, a minimum of 19% as measured at the USGS gauge the
-evaluatron should include. the area downstream of the USGS gauge before it can
be concluded that there are no. |mpacts Additionally, even though erdermuth s
~studies include land anng ‘Mammoth and Hot Creek up to the USGS gauge, the
_ -_'study area should be. expanded to land downstream of the. gauge for the same.
reasons the Schmidt studies should be expanded Furthermore Wlldermuth’
-study farls to mcorporate future groundwater production scenarios to determ;ne
- the. potentrat impacts on Hot Creek. (Wildermuth’s analysis. only mctuded
- historical: groundwater product|on by MCWD and the. Snowcreek gotf courses on
I spr:ngs that d;scharge to Hot Creek or the Valentrne Reserve ) -

B1-13

' '_2. 'Section 1, 5. 2 5 and 4 1 2 40f the EIR descrrbes the surface groundwater _ :

" interactions. While the EIR describes the historic and the current conditions, it | B1-14

- lacks a presentation of a water balance for the basin, including the inflow and - :

- outﬂow components The: EIR dectares that currentty, water levels in the basm A REERENT

~are stable. However, the EIR lacks an analysis of the effect of future ~~ =~ | B1-15"

' _-jgroundwater pumping on the flow in Mammoth Creek Such ana}ysrs would - : '
‘require a modeling srmutatson of future. pumplng ‘'scenarios. Additionally, the

o igroundwater monitorlng shoutd be based on water levels in the shallow and

- - deep.monitoring wells near Mammoth Creek that could detect possmte future

'-effects of pumping on the ftow rn Mammoth Creek ' : : :

B1-16

Water Avallabllrty tssues

' 1 LADWP understands that the bypass ftows were set for the purpose of :
s '_‘protectrng fish in the stream, however, LADWP consrders them as a partrat S

-~ ‘measure of protectmg downstream water nght holders, as well. By. reteas;ng Lo
o “reduced bypass flow and moving the point of measurement upstream to OMR, - |. Bl-17 o

o _LADWP's water rights are going to be further eroded caus:ng srgn}frcant rmpacts Ly
- that have not been evaluated by the Draﬂ EtR SR = .
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2, LADWP is concerned with the District's proposed project has potentlal to alter
- the peak flows on Mammoth Creek. LADWP, working with its ranching lessees,
began a riparian improvement/restoration project on Mammoth, Convict and
‘McGee Creeks in 1992. This project involved the establlshment of riparian
_pastures, grazing management plans and altowang unimpeded peak runoff on
- LADWP owned lands for the promotion of riparian vegetation. The project has
. been very successful because of good flow management and good land
management- resultlng in the establishment of healthy stream banks that are

armored with native rtpar:an vegetatton and dlverse aquatlc hab:tats wzth healthy

“pool- to-riffle rat:os -

.'Thts pro;ect would not be successful wrthout the peak ﬂows The Dtstnct 5 pro;ect

~has the potential to decrease peak flows and the tsmtng of these eventson

-.}Mammoth Creek LADWP is concerned that changes in Mammoth Creek flows :

: _jcould negatfvely affect the success of the npanan improvementlrestoratlon L
-. project The potentral result isa decrease in creek bank stablllty and fashery
.heahh ' . i R : _

3. -_ln Sectlon 2, 1 2 on page 2- 1 1 the Dtstnct proposes a second alternatlve bypass

flow reqUirement ‘However, thrs flow schedule is. insuffi cfently supported since.

" no in-stream flow study was performed to. analyze the impacts on the brown trout

o _.ﬁshery, the rarnbow trout and the downstream senior water right holders
- resulting from these flow. changes Once this in-stream flow study has been

- .'“conducted LADWP would revuew the Dlstrtct s proposed alternatwe flow reg:me :

4, The Draft ElR fatfs to conduct relevant dry year evatuat:ons ;n partlcu!ar to _
- 'successive dry year scenarios. These dry year: evaluat:ons are critical because
~minimum flows impact fish. and other creek dependent resources. A clear

. '-analy3|s of future dry. year impacts has been masked by using the twenty year =

- average, ‘which does not provide clear ms:ght into the project’s impacts in future -

dry years. Thus, more comprehens:ve dry year studles need to be mcluded in
_- _’the Dlstnct’s Draft EIR . A :

Other Genera! tssues

The Dlstrsct is proposmg to delete 3 terms (21 24, and 25) from Perm;t 17332 Our o

: ISSUBS ;nvolve the follow;ng |tems '

B1-18

'B1-20
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1. The District's intent to eliminate its responsibility to reevaluate management
constraints within five years of the date of permit issuance and prior to the
issuance of a license (Term 21). It is important for the District to study the effects
of therr proposed changes S0 any negatrve |mpacts can be mttlgated :

2. The Drstrict’s rntent to change the measurrng frequency of all natural flow
entering | Lake Mary from daily monrtor;ng to weekly monitoring. (Term 24) Daily
~ reads are preferred so that the District, and other interested. parttes can respond
. .'_more qurckty in adJustrng diversions to adhere to the frshery bypass fiow
- requirements and to also satrsfy the water demands of semor downstream
_ 'rrparran water users . . .

3. The Dlstrrct has farled to specrfy what the;r submrttal of dally data ona regular 3
R basis” means, regardrng Term 25 Thrs should be exphcrtly defrned and
: : _-substantiated SR S

;. iln summary, the Draft ElR falts to adequately anatyze and dfsctose potent|a| impacts to
w senior water. r:ghts holders, water quality, water avarlabrirty, and groundwater and -
' -'surface water interaction and therefore. has failed to comply ! with CEQA. ‘Unless and

B1-21 .

B1-22

B1-23 -

'.._untrl these issues are adequately rdentlfled studled ‘and mitigated, LADWP must act to .

‘protect the City’ s water suppty and w|II oppose the proposed amendment of Permit '
'11-3'17332 ' - R R . , . LI EE

;Please contact me at (213) 367 1014 rf you have any questaons or need clarrfrcattons '
'_Srncerety, E | |
' ﬂyﬂfé

artrnL Adams | ._
. _-Water Operatrons Dw;sron

Cwgm
- 3Enclosures S BT R
Ms Barbara Evoy, S__W_RC_B_ o



iyamashita
Line

iyamashita
Line

iyamashita
Line

iyamashita
Typewritten Text
B1-21

iyamashita
Typewritten Text
B1-22

iyamashita
Typewritten Text
B1-23

iyamashita
Typewritten Text


s

. M«T'

Attachment A

" 4

—
' £ "i‘i-s.

STATE OF CALIFORNIA
STATE WATER RIGHTS BOARD

In the matter of Application
17770 by Mammoth County Water

District

o0o

Source: Twin Lakes

County: Mono

N Nt Nt St g v

Decision No. D 904
Decided: May 14, 1958

o0o

In attendance at conference held by the staff of the State Water

Rights Board in Bishop on April 3, 1958:

L. M. Butler

Hugh J. 0'Connell

N. Edward Denton and
Vern Summers

Jess W, Chance, Sr.
Mildred F. Chance
Willis Smith

Jess W. Chance, dJr.
Gerald Chance

Howard Arcularius

K. L. Woodward

President, Mammoth County Water
District

Secretary, Mammoth County Water
District

Attorneys for Applicant

Protéstant

Protestant

Attorney for Protestants
Interested party

Interested party

Interested party

Supervising Hydraulic Engineer,

representing State Water Rights
Board

o0o



jwong1
Typewritten Text
Attachment A


DECISION

Substance of the Application

Application 17770 was filed by Mammoth County Water
District on August 13, 1957, for a permit to appropriate 2
cubic feet per second (cfs) of unappropriated water, year-round,

Mammoth k thence Hot Creek in Mono County for municipal
and domestic purposes. Water is to be diverted by a wood and

outlet of Twin Lakes within the SWi of SWZ of Section 4, T4S,
R27E, MDB&M* and will be conveyed through about 11,000 feet of
8" steel pipe for use within the District boundaries in Sections
33, 34 and 35, T3S, R27E. According to the application, the
present population of the place of use is 1,188 persons, with
an expected increase to 12,000 personsiby 1980, It is further
estimated that use will eventually extend to about 200 acres of

domestic lawns and gardens in addition to household use.

Protest and Answer

A written protest against approval of Application
17770 is of record from Jess W. Chance, Sr., and Mildred F,
Chance, doing business as Jess Chance and Sons,‘based upon ri-

parian rights and continuous and uninterrupted use since prior

% Hereinafter all township references are to Mount Diablo
Base and Meridian (MDB&M) .

-2-




to 1900, The protestants allege there is insufficient water at
present for irrigation, livestock and domestic use on approxi-
mately LOO acres owned by them; .that they irrigate 360 acres
from April to October of each year; that all water in Mammoth
Creek is necessary for their present requirements, and that
during many dry years there is not sufficient water to complete
the irrigation season.

In reply to the protest, the applicant states that
there is a sufficient water supply for both the reasonable use

of the riparian protestant and the applicant.

Proceedings in Lieu of Hearing

The applicant and protestants, with the approval of
the State Water Rights Board, stipulated to the proceedings in
lieu of hearing as provided for by Section 737 of the Board's
rules, and a conference was held by K, L. Woodward, an engineer
of the Board, with all record interested parties in the City
Council Chambers, City Hall, Bishop, California, on April 3,
1958.

Records Relied Upon

The records relied upon in support of this decision
are Application 17770 and all relevant information on file there-
with with particular reference to a memorandum dated April 7;
1958, of the conference held on April 3, 1958; streamflow re-
cords of City of Los Angeles, Department of Water and Power; at

Station "Hot Creek-Highway" for the period October, 1946 through

-3=




September,1957; a publication of the Division of Water Resources
entitled ‘"Report on Water Supply and Use of Water on Middle Fork
of Feather River and Tributaries, Plumas and Sierra Counties,
California', dated August, 1937; Division of Water Resources,
"Report on Investigation and Water Master Service on Middle Fork
of Feather River Above Beckwith, Sierra and Plumas Counties,
California, During Season of 1937", dated April, 1938; United
States Geological Survey, Devils Post, California and Mt.
Morrison, California, quadrangles, both l5-minute series, dated
1953; and United States Weather Bureau, Climatological Data,

California.,

Source and Watershed

Mammoth Creek heads on the eastern slope of the Sierra
Nevada at Barney and Woods Lakes near the Mono-Fresno County
line. The creek flows in a northwesterly direction for about
3 miles through Skelton and Arrowhead Lakes into Lake Mary,
thence in a northerly direction for about 1% miles through Lake
Mamie into Twin Lakes, the proposed point of diversion under Ap-
plication 17770. Overflow from Twin Lakes continues in a north-
easterly direction for about one mile thence easterly about 5
miles to U. S. Highway 395 crossing where a stream gaging station
of the City of Los Angeles is located. Below the highway, the
water course (called Hot Creek on the Mt. Morrison quadrangle)
continues for about 9 miles in a northeasterly direction to the
confluence with Owens River. The point of diversion of protestants

Chance as described in their protest is located on Hot Creek about

Y.




one-half mile downstream from the highway crossing. Sherman
Creék, the principal tributary of Mammoth Creek downstream from
Twin Lakes, joins thé latter stream from the south at a point
about two miles above the aforementioned gaging station;

The drainage area above the applicant's proposed point
of diversion scales about 11 square miles ranging from a maximum

elevation of 11,772 feet to about 8,600 feet.,

Protestants'! Project

According to the memorandum of the April 3, 1958, con-

ferénce, Protestants Chance claim to be irrigating each year
approximately 360 acres of pasture (seeded clover and natural
grasses) within Sections 34 and 35, T3S, R28E, under an appro-
priative right initiated prior to the effective date of the Water
Commission Act and by virtue of riparian ownership. From the
legal description given in the protest, this property as plotted
on the Mt. Morrison quadrangle is contiguous to Hot Creek. The
protestants also claim to have under lease from the City of Los
Angeles, Department of Water and Power considerable acreage of
pasture land in Sections 4, 5, 6, 7, 8, and 9, T4S, RZéE, and
Seetions 32, 33, 34, and 35; T3S, R28E, which is susceptible of
irrigation; that the City owned land is likewise claimed riparian
to the stream; that except during extremely dry years (when use
of water on the City owned land is allegedly disallowed by order
of the City) the protestants also irrigate some 300 acres of the
leased property; and that more land would be irrigated if the

water sﬁpply during the critically dry months were adequate.
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The protestants claim to divert by gravity from Hot
Creek at one or more of four points along the stream; that the
water is applied to the land by flooding; that their irrigation
season extends from about May 1 to about October 1 of each year;
that no shortage is usually experienced prior to July 15; that
August and September are usually months of deficient supply;

that except for a limited by-pass for the maintenance of fish

life the entire flow is diverted during August and September;

and that even during years of unusually large runoff the entire
flow reaching the protestants' property is put to beneficial

use during August and September.

Water Supply

The flow of Mammoth Creek (Hot Creek) is measured at a
point near U. 5. Highway 395 by the City of Los Angeles, Depart-
ment of Water and Power. The point of measurement scales about
one-half mile upstream from protestants' Chance point of diver-
sion. As there is reportedly no intervening use of water, the

flow passing the City's gage, less channel losses, represents

the flow reaching the protestants' property. Except during ex-~

tremely low flows such losses are probably within the accuracy
of the measurements and will be disregarded in the following
discussion. Table I sets forth in cubic feet per second the
monthly mean flow of Hot Creek covering the period from October,
1946, through September, 1957, as measured by the City of Los

Angeles., As shown in Table I, flow during the months of August

and September, the months of primary concern, has varied during




the above-mentioned period from a maximum and minimum, respectively,
of 42.0 cfs and 6.26 cfs during August and 19.9 cfs and 2.6 cfs
during September., Median monthly flow for the period was 8.6

cfs during August and 5.0 cfs during September,

Estimated Water Requirements of Protestants

Present use of water by the protestants from Hot Creek
(except during extremely dry years‘when use on 300 acres of
leased prbperty is prohibited) is for the irrigation of 660 acres
of pasture, for stockwater and for incidental domestic purposes.
As no information is apparently available as to the reasonable
water requirements for land being served by the protestants, it
is necessary that an estimate be made from the findings of water
requirements in other areas of similar physiography.

In 1936 and 1937 the Division of Water Resources made
an extensive study of water requirements of Sierra Valley in
Plumas and Sierra Counties in connection with the Middle Fork
Feather River Adjudication. The results of the investigation
are contained in publications by that agency entitled "Report
on Water Supply and Use of Water on Middle Fork of Feather
River and Tributaries, Plumas énd Sierra Counties, California',
dated August, 1937, and "Report on Investigation and Water Master
Service on Middle Fork of Feather River Above Beckwith, Sierra
and Plumas Counties, California, during Season of 1937%, dated

April, 1938.
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Sierra Valley is a mountain valley in the northeastern

par£ of California at an elevation of about 5,000 feet. The
winters are moderately severe with the monthly minimun
ture remaining below freezing during the period from November
through March., The summers are warm throughout the day, but are
coollduring the night, During the period from June through
‘September the monthly mean maximum temperature ranges from about
76 to 85 degrees. The highest recorded temperature at Sierra-
ville in a 27~year record was 104 degrees and the lowest was a
minus 30 degrees, a range of 134 degrees.
- The protestants' property is located at an elevation
of about 7,000 feet and although the mean annual precipitation
is undoubtedly somewhat less in that vicinity than in Sierra
Valley, the summer precipitation and temperatures are believed
reasonably comparable. Table II and Table III set forth the
monthly temperatures and total precipitation for May through
September, 1957, at the United States Weather Bureau Station,
Sierraville in Sierra Valley, elevation 4,975 feet; Mono Lake
in Mono Valley, elevation 6,520 feet (about 25 miles north of
the protestants' property); and Bishop in Owens Valley, elevation
L,108 (about 30 miles southeast of the protestants' property).
Relative to the water requirements in Sierra Valley, the afore-
mentioned 1937 report states as follows:
"By reference to studies made on other streams

of similar characteristics in mountain valleys in

Northeastern California it appears that the return

flow from meadow grass irrigation is ordinarily

approximately one-third of the gross diversions,

where a proper spread and penetration of irriga-
tion water has been obtained, i.e., it is necessary

-8-




to divert and apply to meadow grass about 50 per-
cent more water than is actually consumed in
order to secure an adequate and proper irrigation.
Such additional water is utilized as a vehicle
for spreading. If such an allowance is made for
a spreading head over and above the consumptive
duty on upper Smithneck Creek, the resultant
gross duty of water is calculated to be one

cubic foot per second to about 80 acres of irri-
gated land.™

According to Table 84 of the aforementioned report,
the gross duty of water for land irrigated from Middle Fork
Feather River and its tributaries within Sierra Valley varies
from 1 cfs per 47 acres to 1 cfs per 160 acres as computed on a
continuous flow basis. Further investigation and study during
the 1937 irrigation season, as described in the aforementioned
1938 report, revealed that one cubic foot per second for 80 acres
for the area was inadequate and that one cubic foot per second
for 60 acres appeared to be more realistic of requirements. The
Board concludes that a gross duty of one cfs for each 60 acres

irrigate

3

-
)
)

)

is a reasonable duty for the area in the vicinity of

Q

the protestants' place of use in view of the findings of water
requirements in Sierra Valley. On that basis, irrigation of
660 acres of pasture will require a continuous flow of 11.0

cubic feet per second.

Discussion

Inspection of Table I shows that for the past eleven
years flow of water in Mammoth Creek on a monthly mean flow
basis has been inadequate to meet the protestants' estimated

water requirements during August of 6 years and during September

-.-9—
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TABLE 1T
Average Temperature - Long-Term Mean
in OF
Station May June July Aug, Sept.
‘Sierraville 50.6  56.8 62.9 61.7 55,8
Mono Lake 51.7 59.8 67.7 66.6 61.
Bishop 62.6 69.4 7545 72.7 67.3
@ TABLE IIT
Total Precipitation - Long-Term Mean
. in Inches
Station May June July Aug. Sept.
Sierraville 0.92 0.57 0.32 0.15 0.48
Mono Lake 0.83 0.21 0.81 O.1lL4 0.41
Bishop 0.20 0.10 0.10 ~ 0.1l4 0.19

_93_..



of 9 years. As irrigation in that area usually does not extend
outside the period from about the first of May to the end of
September, diversion under Application 17770 between October 1
and July 31 may be allowed without qualification.

According to the applicant, the period of its greatest
demand for water from Twin Lakes will be during those months of
surplus flow, and that during August and September the District
believes that its present well will produce an amount equal to
the District's anticipated future needs. A water supply for a
development such as contemplated under Application 17770 must
be available year-round. Unlike most irrigation projects, it

cannot be designed on a possible deficiency basis without undue

* hardship to the users. Furthermore, the District may be re-

quired from a public health standpoint to provide certain water
treatment facilities which could not be conveniently operated
should the District, due to the requirements for downstream
prior rights, be forced to resort to an alternate supply during
periods of low streamflow., On the other hand, Application 17770
is for a permit to appropriate '"unappropriated" water and use of
water thereunder must be subject to vested rights.

Under the circumstances heretofore discussed, approval
of Application 17770 can be allowed year-round provided adequaté
protection is afforded to the downstream prior right users. The
applicant has suggested that during such ﬁimes as a deficiency
exists in Mammoth Creek for downstream users that the District

release into the creek from its well water supply an amount equal

~10-




to that diverted by it from Twin Lakes. Such a proposal appears
fair to all parties and the Board believes that the physical
circumstances are such that a provision to this effect can be
inserted in the permit which will not be an unreasonable burden

on the applicant.
Conclusion

The information before the Board indicates and the
Board finds that there is unappropriated water in Twin Lakes
which water may be appropriated to a substantial extent in the
manner proposed under Apblication 17770 and that the application
may be approved and permit issued, if appropriately conditioned,

without injury to downstream existing rights.




ORDER

Application 17770 for a permit to appropriate unappro-
priated water having been filed, a protest having been submitted,
the parties having stipulated to proceedings in lieu of hearing,
a conference with all record interested parties having been held,
the Board having considered all available relevant information,
and said Board now being fully informed in the premises:

IT IS HEREBY ORDERED that Application 17770 be, and the
same is hereby approved and that a permit be issued to the
applicant subject to vested rights and to the folloWing terms
and conditions to wit:

| 1. The amount of water appropriated shall be limited
to the amount which can be beneficially used and shall not exceed
2.0 cubic feet per second to be diverted from Janvary 1 to
December 31 of each year.

2. The maximum amount herein stated may be reduced in
the license if investigation so warrants.

3, Actual construction work shall begin on or before
September 1, 1958, and shall thereafter be prosecuted with
reasonable diligence, and if not so commenced and prosecuted,
this permit may be revoked.

L. Said construction work shall be completed on or before
December 1, 1959.
5, Complete application of the water to the proposed use

shall be made on or before December 1, 1965.
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6. Progress reports shall be filed promptly by per-
mittee on forms which will be provided annually by the State
Water Rights Board until license is issued.

7. All rights and privileges under this permit in-
cluding method of diversion, method of use and quantity of water
diverted are subject to the continuing authority of the State
Watér Rights Board in accordance with law and in the interest
of the public welfare to prevent waste, unreasonable use, un-
reasonable method of use or unreasonable method of diversion of
said water.

8. At such times during August and September of each
year that flow of Mammoth (Hot) Creek at or near U. S. Highway
395 Crossing in Section 32, T3S, R28E, MDB&M, does not exceed
11.0 cubic feet per second, permittee shall, upon demand of
Protestants Chance, release into Mammoth Creek from a nontribu-
tary source at any point between Twin Lakes and said highway
crossing sufficient water to provide a flow of 11.0 cubic feet
per second at said highway crossing; provided however, permittee

shall not be required to release water into Mammoth Creek at a

rate in excess of that beihg diverted by permittee from Twin Lakes.

9. This permit is conditioned upon full compliance

with Section 5937 of the Fish and Game Code.

-13-




' Adopted as the decision and order of the State Water
| Rights Board at a meeting duly called and held at Fresno,
California, on the 1l4th day of May, 1958.

/s/ Henry Holsinger
Henry Holsinger, Chairman

/s/ W. P. Rowe
W} P, Rowe, Member

/s/ Ralph J, McGill
Ralph J. McGill, Member
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DECISION

Substance of the Application

Application 1781l was filed by U.S.-Inyo National
Forest on September 5, 1957, for a permit to appropriate 36,000
gallons per day (approximately 0.056 cubic foot per second) year-
round, from Hot Creek™ tributary to Owens River in Mono County
for domestic and recreational purposes. Water is to be diverted
at a point within the NW: of SWZ of Section 33, T33, R28E,
MDB&M* ¥ by a pump and conveyed through 3350 feet of l-inch steel
pipe to the place of use within the SEZ of NWi of Section 32,
T3S, R28E. The water is to be used to supply a 50-room motor

hotel, & restaurant, a bar and a small swimming pool,

Protest and Answer

A written protest against approval of Application 17815
is of record from Jess W. Chance and Mildred F. Chance, doing
business as Jess Chance and Sons, based upon riparian rights and
continuous and uninterrupted use since prior to 1900. The prot-
estants allege there 1s insufficient water at present for irri-
gation, livestock and domestic use on approximately LOO acres
owned by them; that they irrigate 360 acres from April to October

% According to USGS Mt. Morrison quadrangle 1l5-minute series,
dated 1953, and as confirmed by the parties present at the
field investigation on June 2l, 1958i the source is Mammoth
Creek which joins Hot Creek in the N& of Section 34, T3S,
R28E, MDB&M, about 2 miles downstream from U.S. Highway 395.
Hereinafter the names of the various streams involved will be
referred to as shown on the above named quadrangle,

%A1l township references are to Mount Diablo Base and Meridian
(MDB&M) .
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of each year; that all water in Mammoth Creek is necessary for
their present requirements, and that during many dry years there
is not sufficient water to complete the irrigation season.

In reply to the protest the applicant indicates that
it does not believe the relatively small amount requested will
have an adverse effect upon the protestants! operations. It
claims that records supplied by the Los Angeles Department of
Mammoth Creek
to be 1.7 cfs, which, the applicant claims, is over a million
gallons per day, and that the proposed appropriation is just 3
percent of this minimum flow. The applicant further claims
riparian rights and cites the court case of Pabst vs. Finmand

a8 evidence that

Ep e est

1"Mos
“w W

right under a riparian right.

Proceedings in Lieu of Hearing

The applicant and protestants, with the approval of the
State Water Rights Board, stipulated to the proceedings in lieu
of hearing as provided for by Section 737 of the Board'!s rules,
and a field investigation was conducted on June 2L, 1958, by
R. R, Forsberg and K. L. Woodward, engineers of the Board., The
applicant and protestants were present or represented at the

investigation,

Records Relied Upon

The records relied upon in support of this decision
are Application 17770 of Mammoth County Water District and Appli-

cation 17814 and all relevant information on file therewith, with



particular reference to "Report of Field Investigation on Appli-

‘ cation 17814", dated June 26, 1958; streamflow records obtained

b-x
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Los Angeles, Department of Water and Power, of
Mammoth Creek immediately below U.S. Highway 395 at Station "Hot
Creek-Highway" for the period October, 1946, through September,

"Report on Water Supply and Use of Water on Middle Fork of Feather
River and Tributaries, Plumas and Sierra Counties, California,
dated August, 1937; Division of Water Resources, "Report on

Investigation and Water Master Service on Middle Fork of Feather

During Season of 1937", dated April, 1938; United States Geo=-
logical Survey, Devils Post, California and Mt. Morrison,
California, quadrangles, both 15-minute series, dated 1953; and

quaill al

Unlted States Weather Bureau, Climatological Data, California.

Source and Watershed

Mammoth Creek heads on the eastern slope of the Sierra

Nevada at Barney and Woods Lakes near the Mono-Fresno County line,
The creek flows in a northwesterly direction for about 3 miles
through Skelton and Arrowhead Lakes into Lake Mary, thence in a
northerly direction for about 1% miles through Lake Mamie into
Twin Lakes, Overflow from Twin Lakes contlnues in a northeasterly
direction for about one mile thence easterly about 5 miles to

U.S. Highway 395 crossing. Below the highway, the water course
continues for about 9 miles in a northeasterly direction to the

J confluence with Owens River, Sherman Creek, the principal
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tributary of Mammoth Creek downstream from Twin Lakes, joins the

latter stream from the south at a point about two miles above

The drainage area above the applicant!s proposed point
of diversion scales about 36.6 square miles ranging from a

maximum elevation of 12,052 feet to about 7,200 feet.

Protestants! Project

According to the report of field investigation on Appli-
cation 1781L dated June 26, 1958, protestants Chance claim to be
irrigating each year approximately 360 acres of pasture (seeded
clover and natural grasses) within Sections 34 and 35, T3S, R28E,
under an appropriative right initiated prior to the effective
date of the Water Commission Act and by virtue of riparian
ownership. From the legal description given in the protest, this
property as plotted on the Mt. Morrison quadrangle is contiguous
to the stream channel. The protestants also claim to have under
lease from the City of Los Angeles, Department of Water and Power,
considerable acreage of pasture land in Sections L, 5, 6, 7, 8
and 9, T4S, R28E, and Sections 32 and 33, T3S, R28E, which is
susceptible of irrigation; that the City owned land is riparian
to the stream; that except during extremely dry years (when use
of water on the City owned land is allegedly disallowed by order
of the City) the protestants irrigate some 300 acres of the
leased property; and that more land would be irrigated if the
water supply during the critically dry months were adequate.

The protestants divert by gravity at one or more of

-
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four points along the stream beginning with the uppermost point
being about 0.5 mile below the highway for flood irrigationg
claim that their irrigation season extends from about May 1 to
about October 1 of each year; that no shortage is usually experi-
enced prior to July 15; that August and September are usually
months of deficient supply; that except for a limited by-pass
for the maintenance of fish life the entire flow is diverted
during August and September; and that even during years of un-

usually large runoff the entire flow reaching the protestants!

property 1s put to beneficial use during August and September.

Water Supply

The flow of Mammoth Creek is measured at a point
immediately downstream from U.S. Highway 395 by the City of Los
Angeles, Department of Water and Power. This gaging station is
approximately 300 feet upstream from the proposed point of
diversion. As there is no intervening use of water between the
gage and protestants Chance upper point of diversion, the flow
passing the City's gage, less channel losses, represents the
flow reaching the protestants! property. Except during extremely
low flows such losses are of no moment and will be disregarded
in the following discussion. Table I sets forth in cubic feet
rer second the monthly mean flow of Mammoth Creek covering the
period from October, 1946, through September, 1957, as measured
by the City of Los Angeles., As shown in Table I, flow during

the months of August and September, the months of primary concern,

a
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and 19,9 cfs and 2.6 cfs during September. Median monthly flow
for the period was 8.6 cfs during August and 5.0 cfs during

September,

Estimated Water Requirements of Protestants

Present use of water by the protestants from Mammoth
Creek (except during extremely dry years when use on 300 acres
of leased property is prohibited) is for the irrigation of 660
acres of pasture, for stockwater and for incidental domestic
purposes. As no information is apparently available as to the
reasonable water requirements for land being served by the
protestants, it is necessary that an estimate be made from the
findings of water requirements in other areas of similar
physiography.

In 1936 and 1937 the Division of Water Resources made
an extensive study of water requirements of Sierra Valley in
Plumas and Sierra Counties in connection with the Middle Fork
Feather River Adjudication., The results of the investigation are
contained in publications by that agency entitled "Report on
Water Supply and Use of Water on Middle Fork of Feather River
and Tributaries, Plumas and Sierra Counties, California", dated
August, 1937, and "Report on Investigation and Water Master
Service on Middle Fork of Feather River Above Beckwith, Sierra
and Plumas Counties, California, during Season of 1937", dated
April, 1938,

Silerra Valley is a mountain valley in the northeastern

part of California at an elevation of about 5,000 feet. The
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winters are moderately severe with the monthly minimum temperature
remaining below freezing during the period from November through
March., The summers are warm throughout the day, but are cool
during the night. During the period from June through September
the monthly mean maximum temperature ranges from about 76 to 85
degrees. The highest recorded temperature at Sierraville in a
27=year record was 1lOL degrees and the lowest was a minus 30
degrees, a range of 13l degrees.

The protestants! property is located at an elevation
of about 7,000 feet and although the mean annual precipitation
is undoubtedly somewhat less in that vicinity than in Sierra
Valley, the summer precipitation and temperatures are believed
reasonably comparable., Table II and Table III set forth the
monthly temperatures and total precipitation for May through
September, 1957, at the United States Weather Bureau Station,
Sierraville in Sierra Valley, elevation l,975 feet; Mono Lake in
Mono Valley, elevation 6,520 feet (about 25 miles north of the
protestants! property); and Bishop in Owens Valley, elevation
1,108 (about 30 miles southeast of the protestants! property).
Relative to the water requirements in Sierra Valley, the afore-
mentioned 1937 report states as follows: .

"By reference to studies made on other streams of
gimilar characteristics in mountain valleys in North-
eastern California it appears that the return flow from
meadow grass irrigation is ordinarily approximately one-
third of the gross diversions where a proper spread and
penetration of irrigation water has been obtained, i.e.,
it is necessary to divert and apply to meadow grass about
50 percent more water than is actually consumed in order

to secure an adequate and proper irrigation. Such
additional water is utilized as a vehicle for spreading.



TABLE ITI
Average Temperature - Long~Term Mean
in ©p
Station May June July Auga Sept.,
Sierraville 50,6 56,8 62.9 61.7 55,8
Monc Lake 51,7 59.8 67.7 66.6 61,9
Bishop 62. 69.4 75.5 72.7 67.3
TABLE IIT
Total Precipitation - Long-Term Mean
in Inches
Station May June July Aug., Sept.,
Sierraville 0.92 0.57 0.32 0.15 0.48
Mono Lake 0.83 0.21 0.81 0.1k 0.41
Bishop 0.20 0.10 0.10 0.1 0.19
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If such an allowance is made for a spreading head over and
above the consumptive duty on upper Smithneck Creek,

the resultant gross duty of water is calculated to be

one cubic foot per second to about 80 acres of irrigated
land,"

According to Table 8L of the aforementioned report, the
gross duty of water for land irrigated from Middle Fork Feather
River and its tributaries within Sierra Vsl ley varies from 1 cfs
per L7 acres to 1 cfs per 160 acres as computed on a continuous
flow basis. Further investigation snd study during the 1937 irri-
gation season, as described in the aforementioned 1938 report,
revealed that an allowance of one cubic foot per second for 80
acres for the area was inadequate and that one cubic foot per
second for 60 acres appeared to be more realistic., The Board
concludes that a gross duty of one cfs for each 60 acres irrigated
is a reasonable duty for the area in the vicinity of the pro-
testants! place of use in view of the findings of water require-

ments in Sierra Valley. On that basis, irrigation of 660 acres

of pasture will require a continuous flow of 11,0 cubic feet per

second,
Discussion
The question of availability of unappropriated water in
Mammoth Creek was previously considered by the Board in Decision

No. D 90l adopted on May 14, 1958, That decision involved Appli-
cation 17770 of Mammoth County Water District to appropriate 2.0
cubic feet per second, year-round, from Twin Lakes for municipal
purposes. Twin Lakes is located on Mammoth Creek about six miles

upstream from the aforementioned stream gaging station of the City

-]l




of Los Angeles. Jess Chance and Sons were likewise protestants to
‘ Application 17770.

In Decision No. D 904 the Board concluded that unappro-
priated water normally exists in Mammoth Creek only during the
ten-month period of October through July. Mammoth County Water
District contended that its present well water supply is adequate
to meet the District's requirements during the months of August
and September. Therefore in order to obviate the necessity of
maintaining'an alternate water supply during the two-month periocd
of shortage, the application was approved for a year-round diver-
sion season with the condition that at such times during August
and September as the flow of Mammoth Creek at the City'!s gage does

not exceed 11.0 cubic feet per second, the deficiency, up to the

amount being diverted by the District at its Twin Lake diversion,

would be released into Mammoth Creek from a non~tributary source
(presumably from its well) upon demand of the protestants.

Inyo National Forest, to our knowledge, does not have
a convenient alternate supply available which could be used to
offset its diversion under Application 1781l during periods of
shortage and accordingly the Board does not believe that circum=-
stances warrant extending to the United States the alternative
afforded Mammoth County Water District.

Inspection of Table I shows that for the past eleven
years, flow of water in Mammoth Creek on a monthly mean flow basis
has been inadequats to meet the protestants! estimated water re-
quirements during August of 7 years and during September of 9
3 years, Flow during the other months of the years of record has

been adequate without exception.

-12-




Application 1781l is for a permit to appropriate "un-
. appropriated" water and diversion thereunder can be allowed with=-
out restriction as to season provided adequate protection is
afforded to the downstream users under prior rights. From the
preceding section, "Estimated Water Requirements of Protestants",
it is determined that a flow of 11 cfs is a reasonable require-
ment on a continuous flow basis for the irrigation of 660 acres
of pasture in the area under consideration (This is the acreage
claimed by the protestants to be under irrigation). Inasmuch as
the points of diversion of the applicant and protestants are
both located downstream from the gaging station of the City of
Los Angeles on Mammoth Creek and the available flow can be
. readily determined by the parties, a permit conditioned upon the
basis of flow at that gage would not be an unreasonable method
. of determining when water is available for appropriation under
the subject application. Therefore, in order to protect down-
stream prior rights a provision should be inserted in the permit
issued to the applicant restricting diversion during the months
of August and September to such times as the flow of Mammoth
Creek at the aforementioned gage is in excess of 11,0 cubic feet

per second.

Concluslon

The information before the Board indicates and the
Board finds that there is unappropriated water in Mammoth Creek
which water may be appropriated to a substantial extent in the
A& manner proposed under Application 1781L and that the application
‘ may be approved and permit issued, if appropriately conditioned,

without injury to downstream existing rights.




ORDER
. Application 1781l for a permit to appropriate unappro-
priated water having been filed, a protest having been submitted,
the parties having stipulated to proceedings in lieu of hearing,
an investigation having been made by the Board, the Board having
considered all available relevant information, and said Board
now being fully informed in the premises:

IT IS HEREBY ORDERED that Application 17814 be, and
the same 1s hereby approved and that a permit be issued to the
applicant sub ject to vested rights and to the following tefms
and conditions to wits

1. The amount of water appropriated shall be limited

. to the amount which can be beneficially used and shall not ex-

ceed 0,056 cubic foot per second to be diverted from January 1l

to December 31 of each year.

2+ The maximum amount herein stated may be reduced
in the license if investigation so warrants.

3+ Actual construction work shall begin on or before
June 1, 1959, and shall thereafter be prosecuted with reasonable
diligence, and if not so commenced énd prosecuted, this permit
may be revoked,

e Said comstruotion work shall be completed on or
before December 1, 1961. |

5. Complete application of the water to the proposed
use shall be made on or before December 1, 1962,

6. Progress reports shall be filed promptly by
permittee on forms which will be provided annually by the State

o

Water Rights Board until license is issued.

-l



7« All rights and privileges under this permit in-
cluding method of diversion, method of use and quantity of water
diverted are subject to the continuing authority of the State
Water Rights Board in accordance with law and in the interest of
the public welfare to prevent waste, unreasonable use, unreason-
able method of use or unreasonable method of diversion of said
water,

8, No water shall be diverted under this permit during
the months of August and September when the flow of Mammoth Creek
at U.S. Highway 395 Crossing in Section 32, T3S, R28E, MDB&M, is
11.0 cubic feet per second or less.

9. This permit is conditioned upon full compliance
with Section 5937 of the Fish and Game Code.

Adopted as the decision and order of the State Water
Rights Board at a meeting duly called and held at Sacramento,
California, on the 9th day of January, 1959.

/s/ Henry Holsinger
Henry Holsinger, Chairman

/s/ We Po Rowe
W. P. Rowe, Member

" /s/ Ralph J. McGill
Ralph J. McGill, Member
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Attachment D
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NOTICE OF WATER APPROPRIATION.

Notice is hereby given , that the undersigned
Fred EZaton, clsims all of the water, both surface and undertflow,
and seepage and return weters thst are now flowing, or thal may
hereafter flow in this certain natural stream, to-wit: Owans
River, to the extent of 50,000 inches, measured under & four

inch pressure.

The point where this notice 1is posted 1s the
point of intended diversion, and is situated and described as
follows:~ On a willow tree.at or near the Southern end of what
is known as Charley's Butte on the ¥est side of Owens River.
Sgid water 1s claimed for irrigation, manufacturing purposes,
water power, domestic use, supolying m&nicipalities with water,
and other beneficial uses, and the places of its 1ntended use
are in Owens Valley, Inyo County,. Galifornia, and in the County

of Los Angeles, Calilfornia, and. at intermed;ate=points along

the line. of the canal or waterway.

The hater will be diverted by meens of a dem in
&nd across said Owens River and will be conveyed through a ditch
_or canel, 60 fest wide on top, 35 feet wide om'the bottom and
.10 feet deep, having a grade of at least one f&bt to the mile,
or through a waterway or canal having a cross sectional area of
at least. 400 square feet.and with a grads of one- foot to the mile.

ST . . . o

"wf

" Fred Eatoh,
Dated and posted. this 23rd day of October, 1905.

WITNESS:
E. MacFarlane

c/fﬂ7 /7]5 Vol A "‘/Aztd/r' =2 1(4#4;50’
roge W, Lentts o7 Leese Coee vy
. £ / /

7
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DERIVATION OF ACCRETIONS AND DEPLETIONS

ACCRETIONS/DEPLETIONS BETWEEN THE OMR AND OLD395 GAGES

After compiling the available OMR and OLD395 gage daily flow data for the April 1988 through
March 2008 period, the resulting series were scrutinized for completeness (i.e., presence and extent
of missing data) and quality (i.e., detection of potential erroneous recordings). Inspection of the daily
records identified missing data for short periods extending from one to a few days, and longer periods
extending for one or more weeks. Annotations in some of the records also identified suspect readings
caused by external forces (e.g., frozen gages, debris obstructing measurements, power or mechanical
failures of the installed equipment).

Initial inspections of the daily data series identified periods of consecutive days with identical
readings at a gage, while the data series for the closest gage upstream or downstream exhibited daily
variation. These periods of constant readings were particularly evident during winter months and
were attributed to frozen or stuck gages. Additionally, days with aberrant, often extremely high flow
readings at one gage without comparably high readings in the closest gages upstream or downstream
to the site of the aberrant gbservation, and with no clear relation to precipitation data recorded at the
USBR Mammoth Pass (MHP) meteorological station, also were identified. Both the constant and the
aberrantly high récords were eliminated from the calculation of daily accretions and depletions.

Additionally, potential erroneous recordings at the OMR and OLD395 flow gages were identified by

the examination of the residual distributions obtained by performing simple linear regressions

between both flow variables sorted by month and runoff year types. For each monthly and runoff
year type regression line, the Studentized residuals with absolute value greater than 2 were identified,

and the pattern of the series of consecutive OMR and OLD395 flow records surrounding the pair that -
produced the large residual were examined. The pairs of records with identified large residuals were

eliminated from the model calculation of daily accretions and depletions, particularly when the daily

distributional patterns of OMR and OLD395 flow records surrounding the pair were not

parsimonious.

For the regression analyses mentioned above and derivation of accretions/depletions between the
OMR and OLD395 gages (see below), the runoff year was defined as beginning on April 1 and
extending through March 31 of the following calendar year. Runoff year types were identified as
Wet, Normal, or Dry based upon the April 1 snowpack water content (SWC) data for the Mammoth
Pass station (the “revised” snowpack water content readings for 1988 through 2000 and the “raw”
SWC for 2001 through 2007 were used for the runoff year type characterization). The runoff year
type definitions were based on a 20/80 frequency demarcation to be consistent with CDFG’s
recommendation and the State Water Resources Conirol Board’s (SWRCB) adoption for the Mono
Basin Decision D-1631 (pages 18-19).

Once potentially erroneous readings at the OMR and OLD395 gages were eliminated from the data
set, daily flow averages per month and runoff year type were calculated for both gages, and the
average accretions/depletions were calculated by subtracting the average OLD395 flows from the
average OMR flows. Table 1 (below) summarizes the results of these calculations.

MCWD Water Balance Operations Model 1 October 28, 2008
Accretions/Depletions Derivation
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Table 1. Average daily flows and average differences between daily flows measured at the OMR
gage and the OLD395 gage in Mammoth Creek, Mono Country, California, for each month during
dry, normal and wet runoff years (using 20/80 frequency demarcation of Mammoth Pass sncwpack

SWRI
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Draft Technical Memorandum

water content) over the period extending from April 1988 through March 2008.

Dry Years Normal Years Wet Years

wort [ oy | A0 L vrmgpat | Ao | | g | Az o
Fiow at OMR N Fiow at OMR ’ N Flow at OMR P N

Gage {cfs) Gain (+) to Old Gage (cfs) Gain (+) to Oid Gage (cfs) Gain (+) to Old

395 Gage (cfs) g 385 Gage (cfs) g 395 Gage (cfs)
April 1013 - =201 118 13.88 -1.48 358 13.89 -0.38 120
May 24.68 -4,22 121 42.05 -4.81 358 64.93 2.1 121
June 27.01 -3.23 118 58.61 313 358 122.88 8.23 117
July 10.60 0.21 . 118 30._30 4,53 372 £2.08 19.55 118
August 6.59 -1.16 C 112 13.21 3.15 372 29.96 1545 112
September 5.30 -1.28 118 8.71 1.54 360 1257 8_.19 116
Qdtaber 5.29 ~1.25 121 7186 0.81 3an 9758 3.37 122
November 6.21 -1.97 86 8.98 -0.16 325 877 1.54 1QD
December 6.38 2,03 85 B.25 -1.36 263 10.96 -0.59 1%
January 7.36 246 112 8.57 -{.56 305 .78 -0.88 117
Fehruary 6.20 -1.54 102 8,20 -1,09 304 9.81 0,72 106
March 8.75 -2.57 82 8.99 -1.45 350 16.08 -1.26 107

MODEL TREATMENT OF ACCRETIONS AND DEPLETIONS

MCWD Water Balance Operations Model 2

Accretions and depletions between the various nodes are not calculated by the MCWD Model
Accretions and depletions are calculated externally and input to the MCWD Model

Accretions and depletions between two adjacent locations (i.e., nodes) are calculated from
known points of measurement in Mammoth Creek and reservoirs (see Figure 1 in the MCWD
Model Technical Memorandum)

For each day in the simulated period when there is a reliable data record (see data QA/QC
procedure described above) at two adjacent nodes, the accretion or depletion is the resultant
difference between the data records at the two nodes

For periods of missing data extending from one to several days, values were estimated based
on the data values of the previous and subsequent daily data points, often using simple
averaging or linear interpolation

The longer gaps in the data sets, extending for one or more weeks, were typically estimated
using linear regression equations, developad by runoff year type and month, for the particular
flow locations '

After the missing data value is generated, the accretion or depletion is calculated as the
difference between the data values at the two nodes

October 28, 2008

Accretions/Depletions Derivation
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For example, if a two-week gap in the data for the OMR Gage occurred during Apnl ofa dry
runoff year, the daily flows obtained from the OLD395 Gage are input info the régression
equation describing the relationship of natural logarithm of OMR flow as function of the
natural logarithm of OLD395 flow for April of dry years

o After applying the antilogarithm to the predicted values, the results are utilized as the
estimated flows at the OMR Gage during the period when daily flows were missing

¢ An analogous process is used to estimate daily flows at the OLD395 gage when data gaps
occur at that gage, but daily flow data are available at the OMR gage

s The intercept and slope parameters of the monthly linear regressions relating OMR and
OLD395 flows are presented in Table 2 and Table 3 of the MCWD Model Technical
Memorandum.

s For those occasions when daily flow data are not available at either the OMR or OLD395
gages, linear interpolation is performed between the last known and the next known data point
at the OMR gage, and the appropriate month/runoff year type regression equation is used to -
estimate the data at the OLD395 gage ,

e A process analogous to the entire process described above is used to estimate daily flows and
accretions/depletions between various adjacent nodes incorporated into the MCWD Model

o Scatterplots, intercepts and slope parameters, coefficients of determination (r%), and levels of
significance (P) of the linear regressions used to reconstruct OMR gage daily flows from
OLD395 gage daﬂy flows for each month of the year by runoff year type (dry, normal, and
wet) are presented in Figures 24-35 (attached)

e Scatterplots, mtercepts and slope parameters coefficients of determination (1%), and levels of
significance (P) of the linear regressions used to reconstruct OLD395 gage daily flows from
OMR gage daily flows for each month of the year by runoff year type (dry, normal, and wet)
are presented in Figures 36-47 (attached)

s Because the MCWD Model operates on a daily time-step calculating daily accretions and
depletions between consecutive flow gages, daily flow values at the gage locations must be
included over the entire modeled hydrologic period. Thus, input to the MCWD Model
includes estimates of accretions and depletions derived from both reliable recorded data, as
well as reconstructed data to fill in missing data gaps. Table 2 (below) summarizes daily
flow averages per month and runoff year type at the OMR gage, and the average of the daily
accretions/depletions between the OMR and OLD395 gages which were input to the MCWD
Model.

MCWD Water Balance Operations Medel 3 October 28, 2008
Accretions/Depletions Derivation
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Table 2. Modeled Ex1stmg Condition average daily flows at the OMR gage, and the average of the
daily accretions/depletions between the OMR gage and the OLD395 gage which were input to the
MCWD Model, for each month during dry, normal and wet runoff years (using 20/80 frequency

demarcation of Mammoth Pass snowpack water content) over the period extendmg from Aprﬂ 1988
through March 2008.

Draft Technical Memorandum

Dry Years Normal Years Wet Years
Month | Average Daily | Average Flow Average Daily | Average Flow Average Daily | /\verage Flow
FlowalOMR | L0500 |\ I riowatomr [ 505300 | | Fiowatomr | bossOer |

Gage (cfs) s ;gn G(a) to Old Gage (cfs) Gain (+) 1o Old Gage {cfs) Gain {+} to Oid

ge (cfs) 385 Gage (cfs) 385 Gage {cfs)
April 1019 -2.00 120 13.87 ~1.48 360 13.89 0.38 120
May 24,72 422 124 44.26 -1.67 372 67.11 2.20 124
June 26.98 -3.22 120 59.65 3.13 360 - 12é.05 8.27 120
July 10.55 0.24 124 30.30 4.53 372 8147 " 18.50 24
August 6.51 .11 124 13.21 315 372 28.89 15.01 124
September 5.30 -1.28 120 8.71 1.54 360 12.60 8.21 126
October 5.33 -1.24 124 7.16 0.82 372 9.73 3.33 124
November 6.61 -2.08 120 B8.96 -0.16 360 8.77 1.61 120
Dacember 6.26 -2.06 124 8.10 -1.41 372 11.16 -0.38 124
January 7.25 «2.48 124 9.68 -0.25 372 9.96 -1.08 124
February 6.27 «1.57 113 8.08 -1.13 339 10.12 072 113
March 8.90 .54 124 8.97 -1.45 372 10.26 ~1.14 124

MCWID Water Balance Operations Mode! 4 October 28, 2008

Accretions/Depletions Derivation
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Figure 24. Intercept and slope parameters, coefficient of determination (1*), and level of significance (P) of the
linear regression used to reconstruct OMR gage daily flows from OLD395 gage daily flows during April for
(a) dry, (b) normal, and (c) wet runoff years.
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Figure 25, Intercept and slope parameters, coefficient of determination (1), and level of significance (P} of the
linear regression used to reconstruct OMR gage daily flows from OLD395 gage daily flows during May for (a)
dry, (b) normal, and (c) wet runoff years.
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Figure 26. Intercept and slope parameters, coefficient of determination (1%), and level of significance (P) of the
linear regression used to reconstruct OMR gage daily flows from OLD395 gage daily flows during June for (a)
dry, (b) normal, and (c) wet runoff years.
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