Final
Environmental Impact Statement
Volume Il — Appendices

S

Implementation Agreement,
Inadvertent Overrun and Payback Policy,
and Related Federal Actions

October 2002

<ZRRRTMENT OF THE | )
m U.S. Department of the Interior

~&mw o gt~ DUr€AU Of Reclamation



TABLE OF CONTENTS

APPENDICES
A Implementation Agreement
B Quantification Settlement Agreement
C Technical Memorandum No. 2 - Evaluation of Hydrologic Effects of Proposed Draft

Inadvertent Overrun and Payback Policy
D Biological Assessment/Supplemental Biological Assessment
E Biological Opinion
F Wildlife and Plant Species Occurring within the Project Area
Technical Memorandum No. 1 - Analysis of River Operations and Water Supply

H Implementation Agreement Among the U.S,, the La Jolla, Pala, Pauma, Rincon and San
Pasqual Bands of Mission Indians, the San Luis Rey Indian Water Authority, the City of
Escondido, and the Vista Irrigation District

I Inadvertent Overrun and Payback Policy

J Further Explanation of the Relationship of River Flow and Stage for the Parker Dam to
Imperial Dam Reach of the Colorado River

IA, IOP, and Related Federal Actions EIS FEIS - October 2002



Appendix A

Implementation Agreement



Draft 4/19/01

IMPLEMENTATION AGREEMENT

The United States by and through the Secretary of the Interior (Secretary) hereby agrees
with the Imperial Irrigation District (IID), the Coachella Valley Water District (CVWD)), the
Metropolitan Water District of Southern California (MWD), (these three districts are collectively
referred to herein as the Districts), and the San Diego County Water Authority (SDCWA) as
follows:

A. Predicates to Operative Terms

1. By regulations dated September 28, 1931, the Secretary incorporated the schedule
of priorities provided in the Seven Party Agreement dated August 18, 1931, and
established priorities One through Seven for use of the waters of the Colorado
River within the State of California. The regulations were promulgated pursuant
to the Boulder Canyon Project Act (BCPA) and required that contracts be entered
into for the delivery of water within those priorities.

2. The Secretary has entered into contracts with, among others, the Palo Verde
Irrigation District (PVID), IID, CVWD, and MWD and for the delivery of
Colorado River water pursuant to Section 5 of the BCPA (Section 5 Contracts).
Under those Section 5 Contracts, PVID, IID, CVWD and MWD have certain
rights to the delivery of Colorado River water.

3. IID and MWD have entered into an Agreement for the Implementation of a Water
Conservation Program and Use of Conserved Water dated December 22, 1988
(1988 Agreement); IID, MWD, PVID and CVWD have entered into a related
Approval Agreement, dated December 19, 1989 (1989 Approval Agreement); and
MWD and CVWD have entered into an Agreement to Supplement Approval
Agreement, dated December 19, 1989 (1989 Supplemental Agreement).

4. IID and SDCWA have entered into an Agreement for Transfer of Conserved
Water, dated April 29, 1998, and a Third Amendment to Agreement For Transfer
of Conserved Water dated as of (as amended, the 1998
IID/SDCWA Transfer Agreement).

5. SDCWA and MWD have entered into an Agreement for the Exchange of Water,
dated November 10, 1998 and an Amendment Agreement dated as of
, (as amended, the MWD/SDCWA Exchange Agreement).

6. CVWD, IID and MWD have entered into a Quantification Settlement Agreement
dated as of (QSA).

7. IID, CVWD, MWD, PVID, the San Luis Rey Indian Water Rights Settlement
Parties and the Secretary have entered into an Agreement pertaining to the water
to be conserved from the All American Canal Lining Project and the Coachella
Canal Lining Project of even date herewith (Allocation Agreement).
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10.

11.

12.

13.

14.

15.

16.

CVWD and MWD have entered into a Transfer and Exchange Agreement for
35,000 acre-feet of State Water Project entitlement for Colorado River water of
even date herewith (MWD/CVWD Transfer and Exchange Agreement).

The 1988 Agreement, the 1989 Approval Agreement, and the 1989 Supplemental
Agreement have been modified by Amendatory Agreements of even date
herewith to reflect the terms of the QSA (as modified, the Amended 1988 and
1989 Agreements).

IID and CVWD have entered into an Agreement for Acquisition of Conserved
Water (IID/CVWD Acquisition Agreement).

CVWD and MWD have entered into an Agreement for Acquisition of Water
(CVWD/MWD Acquisition Agreement).

IID and MWD have entered into an Agreement for Acquisition of Conserved
Water (IID/MWD Acquisition Agreement).

IID, CVWD, MWD and SDCWA desire that, for a temporary period, Priority 3a
and 6a Colorado River water be delivered by the Secretary in the manner
contemplated by the QSA and the other agreements specifically referenced herein.

The Secretary has determined that appropriate environmental review and
compliance for this Implementation Agreement (Agreement) have been
completed under federal law.

The Secretary finds that the water budget components of the QSA and the water
budget components of the other agreements specifically referenced herein
facilitate and will benefit the Secretary's management of the Colorado River.

The Secretary has the authority to enter into this Implementation Agreement on
behalf of the United States pursuant to the BCPA, the Decree in Arizona v.
California, and other applicable authorities.

B. Operative Terms

1.

2.

528876.03/SD

Priorities 1, 2, 3b, 6b, and 7 are not affected by this Agreement.
Water Delivery Contracts

a. The Secretary agrees to deliver Colorado River water in the manner set
forth in this Agreement during the Quantification Period. The
Quantification Period shall commence on the Effective Date of the QSA
and shall end on the Termination Date of the QSA. The Secretary shall
begin to deliver water in the manner set forth in this Agreement when the
Quantification Period begins and shall cease delivering water in the
manner provided in this Agreement when the Quantification Period ends;
provided, however, that the Secretary's delivery commitment to the San
Luis Rey Indian Water Rights Settlement Parties shall not terminate at the
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end of the Quantification Period but shall instead continue, pursuant to
Section 106 of Public Law 100-675, 102 Stat. 4000 et seq., as amended,
subject to the terms of the Allocation Agreement.

The Districts' respective Section 5 Contracts shall remain in full force and
effect throughout the Quantification Period and with this Agreement shall
govern the delivery of Colorado River water during the Quantification
Period.

At the end of the Quantification Period, the Agreement shall terminate;
provided, however, that the rights of the Districts under their respective
Section 5 Contracts shall be subject to any continuing reparation
requirements under any agreements relating to the impacts of delivering
surplus; and provided, further, the Secretary shall continue to deliver for
the benefit of the San Luis Rey Indian Water Rights Settlement Parties, a
maximum of 16,000 AFY of water made available by the lining of
portions of the All American Canal and the Coachella Canal in accordance
with Section 2.a of this Agreement.

3. Priority 3a - IID's Entitlement

a.
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Except as otherwise provided in this Section B.3, or as otherwise
determined under the Inadvertent Overrun and Payback Program
referenced in Section B.8.a hereof, the Secretary shall deliver Colorado
River water to IID in an amount up to but not more than IID's QSA
Priority 3a consumptive use quantification cap of 3.1 million AFY less
the amount of water equal to that conserved by IID for the benefit of
others as outlined in paragraphs b, c, d, e and f below. Colorado River
water acquired by IID pursuant to a transaction permitted under the QSA
or a Related Agreement (as defined in the QSA) and, where necessary,
approved by the Secretary after appropriate environmental compliance,
shall not count against this cap.

The Amended 1988 and 1989 Agreements

1. IID has implemented water conservation measures for the benefit
of MWD under the Amended 1988 and 1989 Agreements and has
reduced IID's diversion of Colorado River water accordingly by up
to 110,000 AFY.

ii. The Secretary shall deliver Priority 3a water for the benefit of
MWD in an amount equal to that amount of water conserved by
IID for the benefit of MWD in accordance with the terms of the
Amended 1988 and 1989 Agreements.



C.
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1998 IID/SDCWA Transfer Agreement

1.

ii.

iil.

IID has agreed to implement water conservation measures for the
benefit of SDCWA under the circumstances specified in the 1998
IID/SDCWA Transfer Agreement and to reduce IID's diversions of
Colorado River water accordingly by up to 200,000 AFY.

The Secretary shall deliver Priority 3a water for the benefit of
SDCWA, in an amount equal to that water conserved by IID for
the benefit of SDCWA, in accordance with the terms, including the
point of delivery, of the 1998 [ID/SDCWA Transfer Agreement.
At SDCWA's election, the Secretary shall deliver that water to the
intake facilities for the Colorado River Aqueduct and SDCWA
may then exchange up to 200,000 AFY of Colorado River water
with MWD at Lake Havasu pursuant to, and during the term of, the
MWD/SDCWA Exchange Agreement.

The rights and interests of SDCWA under this Agreement are
limited to those provided in Section B.3.a., this Section B.3.c., and
in Sections B.9, B.10 and B.11 hereof.

Conserved Water for CVWD

1.

ii.

IID has agreed to implement water conservation measures for the
benefit of CVWD under the circumstances specified in the
I[ID/CVWD Acquisition Agreement in order to reduce IID's
diversion of Priority 3a water by amounts up to a total of 100,000
AFY.

The Secretary shall deliver such amount of Priority 3a water to
CVWD at Imperial Dam, as and to the extent requested by CVWD
in an amount equal to that amount of water conserved by IID for
the benefit of CVWD in accordance with the terms of the
I[ID/CVWD Acquisition Agreement. This water shall be in
addition to CVWD's entitlement to Priority 3a water under Section
B.4. hereof. In the event CVWD declines a portion of this water,
and the water is not delivered to others in accordance with

Section 5.e. of this Agreement so that CVWD is required to pay
IID under the terms of Section 3.6 of the ID/CVWD Acquisition
Agreement, the declined water may then be used by CVWD for
any lawful purpose anywhere within CVWD's jurisdictional area.

Canal Lining Projects

1.

Pursuant to California Water Code Sections 12560-12565, the
State of California has agreed to provide funds to construct a new
lined canal parallel to the unlined portion of the All American
Canal from Pilot Knob to Drop 3 (the AAC Project), and to line the
unlined portion of the Coachella Canal.
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ii. The Secretary shall deliver Priority 3a water, available as a result
of the AAC Project, to MWD, and/or to IID, and make available
Colorado River water for the benefit of the San Luis Rey Indian
Water Rights Settlement Parties, in accordance with the terms of
the Allocation Agreement and in accordance with Section 106 of
Public Law 100-675, 102 Stat. 4000 et seq., as amended.

Miscellaneous and Indian Present Perfected Rights

1. In any given Year (as Year is defined in the QSA), the Secretary
may reduce the amount of water otherwise available for IID's
consumptive use by up to 11,500 AFY as a result of the
satisfaction within the State of California of the miscellaneous and
Indian present perfected rights recognized in the Decree in Arizona
v. California, as amended and supplemented.

il. If the aggregate volume of such miscellaneous and Indian present
perfected rights used in any year is less than 14,500 AF, then the
maximum amount of reduction will be in accordance with the
terms of the [ID/CVWD Acquisition Agreement.

1il. Any such reduction shall be charged to IID's rights under Priorities
3a, 6a, or 7 to the extent such rights exist and water is available, as
elected by IID for such year.

iv. Nothing herein waives the ability of IID to challenge the exercise
of particular miscellaneous or Indian present perfected rights.

4. Priority 3a - CVWD's Entitlement

a.

528876.03/SD
88888-148/10-16-02/dlo/cas

Except as otherwise provided in this Section B.4., or as otherwise
determined under the Inadvertent Overrun and Payback Program
referenced in Section B.8.a. hereof, the Secretary shall deliver Colorado
River water to CVWD in an amount up to but not more than CVWD's
QSA Priority 3a consumptive use quantification cap of 330,000 AFY less
an amount of water equal to that conserved by CVWD for the benefit of
others, as outlined in paragraphs c. and d. below. Colorado River water
acquired by CVWD pursuant to a transaction permitted under the QSA, or
a Related Agreement (as defined in the QSA) and, where necessary,
approved by the Secretary after appropriate environmental compliance,
shall not count against this cap.

CVWD may utilize Colorado River water, in accordance with the
provisions of Section 4.5 of the QSA, outside of Improvement District No.
1 for the purpose of maximizing the effectiveness of Improvement District
No.1's water use and recharge programs, so long as such utilization occurs
within Coachella Valley and is otherwise consistent with the applicable
provisions of the QSA.



Canal Lining Projects

The Secretary shall deliver Priority 3a water, available as a result of the
lining of the unlined portion of the Coachella Canal to MWD and/or 11D,
and make available Colorado River water for the benefit of the San Luis
Rey Indian Water Rights Settlement Parties, as and to the extent provided
under the Allocation Agreement and in accordance with Section 106 of
Public Law 100-675, 102 Stat. 4000 et seq., as amended.

Miscellaneous and Indian Present Perfected Rights

1. In any given Year (as Year is defined in the QSA), the Secretary
may reduce the amount of water otherwise available for CVWD's
consumptive use by up to 3,000 AFY as a result of the satisfaction
within the State of California of the miscellaneous and Indian
present perfected rights recognized in the Decree in Arizona v.
California, as amended and supplemented.

ii. If the aggregate volume of such miscellaneous and Indian present
perfected rights used in any year is less than 14,500 AF, then the
maximum amount of reduction will be in accordance with the
terms of the IID/CVWD Acquisition Agreement.

iil. Any such reduction shall be charged to CVWD's rights under
Priorities 3a, 6a, or 7 to the extent such rights exist and water is
available, as elected by CVWD for such year.

1v. Nothing herein waives the ability of CVWD to challenge the
exercise of particular miscellaneous and Indian present perfected
rights.

5. MWD's Entitlement

a.
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Except as otherwise provided in this Section B.5., or as otherwise
determined under the Inadvertent Overrun and Payback Program
referenced in Section B.8.a hereof, the Secretary shall deliver Colorado
River water to MWD in an amount up to but not more than 550,000 AFY
under Priority 4 and 662,000 AFY under Priority 5; provided, however, if
in any given calendar year the use of Colorado River water in accordance
with Priorities 1 and 2, together with the use of Colorado River water on
PVID Mesa lands in accordance with Priority 3b, exceeds 420,000 AFY,
the Secretary will reduce the amount of water available to MWD in
Priorities 4, 5 or 6 by the amount that such use exceeds 420,000 AFY. To
the extent that the amount of water used in accordance with Priorities 1, 2
and 3b is less than 420,000 AFY, the Secretary shall deliver to MWD the
difference.



MWD's Entitlement to be Made Available to CVWD

1. The Secretary shall deliver to CVWD at Imperial Dam 20,000
AFY of Priority 3a water made available by MWD under the
Amended 1989 Agreement.

il. The Secretary shall deliver to CVWD at Imperial Dam up to
50,000 AFY of water made available by MWD in Year 46 (as
Year 46 is defined in the QSA) and thereafter under the
CVWD/MWD Acquisition Agreement.

iil. The Secretary shall deliver to CVWD at Imperial Dam up to
35,000 AFY of water under the terms of the MWD/CVWD
Transfer and Exchange Agreement.

Miscellaneous and Indian Present Perfected Rights

1. In any given Year (as Year is defined in the QSA), the Secretary
may reduce the amount of water otherwise available for MWD's
consumptive use by the amount necessary to satisfy within the
State of California the miscellaneous and Indian present perfected
rights, recognized in the Decree in Arizona v. California, as
amended and supplemented, to the extent those uses exceed 14,500
AF.

il. Any such reduction shall be charged at MWD's election to any
Priority pursuant to which MWD has water available.

1il. Nothing herein waives the ability of MWD to challenge the
exercise of particular miscellaneous and Indian present perfected
rights.

CVWD may decline to take a portion of the water to be conserved by IID
pursuant to the [ID/CVWD Acquisition Agreement. In this event, the
Secretary shall instead deliver such portion of water to IID or MWD, or to
other unspecified water users, as and to the extent requested by any of
them; provided, however, that any such request must be in accordance
with the provisions of the [ID/MWD Acquisition Agreement; and
provided, further, that any such delivery to an unspecified user is, where
necessary, subject to Secretarial approval and must be otherwise lawful
and will be subject to any necessary environmental review.

6. Priority 6a Entitlements

a.
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Except as otherwise provided under the Interim Surplus Guidelines, or
under the agreements contemplated by those guidelines, the Secretary will
deliver Priority 6a water to MWD, IID and CVWD in the following order
and volumes: (i) 38,000 AFY to MWD; (ii) 63,000 AFY to IID; and (iii)
119,000 AFY to CVWD.



b. Any water not used by MWD, IID or CVWD as set forth above will be
available to satisfy the next listed amount in Section 6.a. Any additional
water available for Priority 6.a shall be delivered by the Secretary in
accordance with IID and CVWD's entitlements under their respective
Section 5 Contracts in effect as of October 15, 1999.

7. Reasonable and Beneficial Use

a. The Secretary has considered the water budget components and
transactions contemplated by the QSA. Because of the substantial
commitment by IID to implement water conservation measures in
accordance with the terms of the QSA and its related agreements, the
Secretary has determined no action by the United States Department of the
Interior is necessary to consider whether the past use of Colorado River
water by 11D satisfies applicable requirements for reasonable and
beneficial use.

b. The QSA contemplates major conservation activities to be implemented
by IID over the course of many years. The Secretary will take IID's
conservation measures and the schedule of implementation under the QSA
and the related agreements into account in connection with any future
assessment of IID's reasonable and beneficial use of water. Subject to
IID's implementation of such conservation measures, and absent any
material adverse change in IID's irrigation practices or material advances
in technology associated with economically feasible irrigation efficiency,
and assuming the continuing effectiveness of the QSA, the Secretary, as of
the date of the execution of this Agreement, does not anticipate any need
to assess I1ID's reasonable and beneficial use of water prior to Year 20 (as
Year 20 is defined in the QSA).

8. Decree Accounting
a. The Secretary acknowledges the ongoing importance to the QSA of the
Secretary's recently adopted Inadvertent Overrun and Payback Program,
adopted , which is consistent in all material respects with that

contemplated by the QSA and set forth in Exhibit B thereto. The
Secretary also acknowledges that the application of such Program during
the Quantification Period has been determined by each of IID, CVWD and
MWD to be essential to their willingness to enter into the QSA's related
agreements and this Agreement. Accordingly, so long as there is full and
timely implementation of the water budget components of the QSA, the
Secretary will not materially modify the Inadvertent Overrun and Payback
Program for a 30 year period (during which the implementation of the
California plan to reduce its use to 4.4 million acre-feet per year is
anticipated), absent extraordinary circumstances such as significant
Colorado River infrastructure failures, and subject to the provisions of
Section 9 of this Agreement. In the event that extraordinary circumstances
arise, the Secretary will consult with the Districts and other interested
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parties before initiating any material change. If at any time
implementation of the water budget components falls short of the
requirements of the QSA, the Secretary may, after consultation with the
Districts and other interested parties, change or alter the Inadvertent
Overrun and Payback Program, including but not limited to putting into
effect an immediate payback policy for inadvertent overruns.

The Secretary also acknowledges the ongoing importance to the QSA, and
to the willingness of each of [ID, CVWD and MWD to enter into the
QSA's related agreements and this Agreement, of the recently adopted
Interim Surplus Guidelines and the accompanying Record of Decision.

0. Shortages

a.

The Secretary's authority under I1.B.3 of the Decree in Arizona v.
California is not limited in any way by this Agreement, by the QSA, or by
the QSA's related agreements which include all agreements specifically
referenced herein.

If for any reason there is less than 3.85 million AF available under
Priorities 1, 2 and 3 during the Quantification Period, any water which is
made available by the Secretary to IID shall be delivered to IID, CVWD,
MWD and SDCWA in accordance with the shortage sharing provisions in
the 1998 IID/SDWCA Transfer Agreement and the Acquisition
Agreements.

10. Amendments

a.

This Agreement may be modified or amended only by written amendment
signed by the Secretary, [ID, CVWD, and MWD (and, with respect to any
modification or amendment of this Section B.3.a., B.3.c., B.10., B.11. or
B.12., also by SDCWA).

1. No amendment of the QSA or of any of the QSA's related
agreements, including the agreements specifically referenced in
this Agreement, shall modify or otherwise affect any right or
obligation of the Secretary with respect to the limitations on, or the
timing or volume of, any Colorado River water deliveries to be
made hereunder without the Secretary's written consent.

11. Reservation of Legal Positions

a.
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IID, CVID, MWD and SDCWA do not agree on the nature or scope of
rights to the delivery, use or transfer of Colorado River water within the
State of California.

IID, CVID, MWD and SDCWA agree not to use this Agreement or any
provision hereof, as precedent for purposes of evidence, negotiation or
agreement on any issue of California or federal law in any administrative,



judicial or legislative proceeding, including without limitation, any
attempt by IID and SDCWA to obtain future approval of any water
transaction.

c. By executing this Agreement, the Districts and SDCWA are not estopped
from asserting in any administrative, judicial or leglislative proceeding,
including those involving the United States, that neither this Agreement
nor any of its terms was necessary or required in order to effectuate the
transactions contemplated herein.

12. Relation to Reclamation Law

a. This Agreement shall not be deemed to be a new or amended contract for
the purpose of Section 203(a) of the Reclamation Reform Act of 1982
(Public Law 97-293, 93 Stat. 1263).

UNITED STATES SECRETARY OF THE
INTERIOR

Gale A. Norton

COACHELLA VALLEY WATER DISTRICT

By

Tom Levy
General Manager-Chief Engineer

IMPERIAL IRRIGATION DISTRICT

By

Jesse Silva
General Manager

THE METROPOLITAN WATER DISTRICT OF
SOUTHERN CALIFORNIA

By

Ronald R. Gastelum
General Manager

SAN DIEGO COUNTY WATER AUTHORITY

By

Maureen Stapleton
General Manager
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Appendix B

Quantification Settlement Agreement



DRAFT 12-12-00

QUANTIFICATION SETTLEMENT AGREEMENT

THIS AGREEMENT is made and entered into this ____ day of

, 2000, by and among Imperial Irrigation District ("IID") a
California irrigation district, The Metropolitan Water District of Southern California ("MWD"),
a California metropolitan water district, and Coachella Valley Water District ("CVWD"), a
California county water district, each of which is at times referred to individually as "Party" and
which are at times collectively referred to as "Parties.”

RECITALS:

A. 1ID is an irrigation district organized under the California Irrigation District Law,
codified at § 20500 et seq. of the California Water Code, and delivers Colorado River water in
Imperial County, California for potable and irrigation purposes.

B. MWD is a metropolitan water district organized under the California Metropolitan
Water District Act, codified at § 109-1 of the Appendix to the California Water Code, engaged in
developing, storing and distributing water in the counties of Los Angeles, Orange, Riverside, San
Bernardino, San Diego and Ventura, California.

C. CVWD is a county water district organized under the California County Water
District Law, codified at 30000 et seq. of the California Water Code, and delivers Colorado
River water in Riverside County, California, for potable and irrigation purposes.

D. IID, MWD, PVID and CVWD are each contractors with the United States for
delivery of Colorado River water as authorized by the Boulder Canyon Project Act (Act of
December 21, 1928: 45 Stat. 1057, as amended.)

E. Pursuant to those contracts, PVID, the Yuma Project (Reservation Division), IID and
CVWD (collectively “the agricultural agencies”) hold California’s first three priorities to
Colorado River water and are collectively entitled to the beneficial consumptive use as
reasonably required of not to exceed 3,850,000 AFY. The fourth and fifth priorities totaling
1,212,000 AFY are held by MWD. The sixth priority of 300,000 AFY is held by IID, CVWD
and PVID. The seventh priority of all remaining water available for use within California is
reserved for agricultural use in the Colorado River Basin within California, which includes the
lands within I[ID, CVWD and PVID. MWD and CVWD also have surplus water delivery
contracts with the Secretary of the Interior.

F. MWD, IID and CVWD recognize that they have differences of opinion over various
legal questions including the right to transfer water and the volumes of water to which the
various right holders are entitled, but each Party wishes to go forward with this Agreement and
associated agreements without regard to certain current or future differences, subject to the
provisions of Article 4 hereof.
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G. This Agreement and the Related Agreements are intended to consensually settle
longstanding disputes regarding the priority, use and transfer of Colorado River water, to
establish by agreement the terms for the further distribution of Colorado River water among the
Parties for up to seventy-five years based upon the water budgets set forth herein, and to
facilitate agreements and actions which will enhance the certainty and reliability of Colorado
River water supplies available to the Parties and assist the Parties in meeting their water demands
within California’s apportionment of Colorado River water by identifying the terms, conditions
and incentives for the conservation and distribution of Colorado River water within California.

H. HD seeks to settle disputes with CVWD and MWD and to use proceeds from the
acquisition of Conserved Water by those Parties from IID to improve the reliability, efficiency
and management of its Colorado River supply.

I. CVWD seeks to settle disputes with IID and MWD and to acquire Conserved Water
for agricultural uses to accommodate anticipated reductions in groundwater extraction.

J. MWD seeks to settle disputes with I[ID and CVWD and to ensure the reliability of its
Colorado River supplies.

K. The Parties intend that the Effective Date (defined below) of this Agreement will be
contingent upon the completion of review and adequate provision for any required mitigation
under and in compliance with the California Environmental Quality Act, California Public
Resources Code § 2100 et seq. ("CEQA").

ARTICLE 1
DEFINITIONS

1.1 Definitions. As used in this Agreement, the following terms have the following
meanings:

(1) Approval Agreement. The agreement between [ID, MWD, CVWD and
PVID dated December 19, 1989, and entitled Approval Agreement.

(2) 1998 1ID/SDCWA Transfer Agreement. The Agreement for Transfer of
Conserved Water by and between IID and the San Diego County Water Authority dated
April 29, 1998 as amended by Conditional Amendment Agreement dated __, 2000, with such
changes thereto as IID and SDCWA may from time to time agree subject to the provisions of
Section 4.9 hereof.

(3) Acquisition Agreements. Collectively, the 1998 IID/SDCWA Transfer
Agreement, the [ID/SDCWA Early Transfer Agreement, the CVWD/MWD Acquisition
Agreement, the [ID/MWD Acquisition Agreement, the [ID/CVWD Acquisition Agreement, and
the MWD/CVWD Transfer and Exchange Agreement.

(4) AF. Acre-foot, a measure of volume.
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(5) AFY. Acre-feet per Calendar Year.

(6) All-American Canal The canal and appurtenant works from Imperial
Dam to the Imperial and Coachella Valleys authorized in Section 1 of the Boulder Canyon
Project Act.

(7)  Allocation Agreement. The Agreement dated as of the Closing Date
among the Parties, SDCWA, PVID, City of Escondido, Vista Irrigation District, San Luis Rey
River Indian Water Authority, the La Jolla, Pala, Pauma, Rincon and San Pasqual Bands of
Mission Indians and the Secretary concerning the allocation of Conserved Water created by the
lining of the All-American Canal and the Coachella Canal.

(8) Assignment (or Assign). Any sale, gift, pledge, hypothecation,
encumbrance, or other transfer of all or any portion of the rights in or arising from this
Agreement to any person or entity (excluding such a transfer by operation of law), regardless of
the legal form of the transaction in which the attempted transfer occurs.

(9) BOR. The United States Bureau of Reclamation.

(10) Business Day. A day that is not a Saturday, Sunday, or federal or
California state legal holiday.

(1) Calendar Year. The 12-month period running from January 1 through
December 31.

(12) CEQA. As defined in Recital K.

(13) Closing Date. The date established by the Parties as soon as practicable
after each Party determines that the respective conditions set forth in Section 6.2 applicable to all
Parties and in Sections 7.1, 8.1 and 9.1 applicable to IID, CVWD and MWD, respectively, have
been satisfied or waived, which date shall be no later than December 31, 2002.

(14) Coachella Canal The Coachella branch of the All American Canal
leading from the All American Canal to the CVWD service area authorized in Section 1 of the
Boulder Canyon Project Act.

(15) Colorado River Aqueduct. The aqueduct system owned and operated by
MWD and extending from Lake Havasu to Lake Mathews in Riverside County.

(16) Conserved Water. Water made available for acquisition under this
Agreement and the Related Agreements attributable to: (a) Temporary Land Fallowing or crop
rotation, if an allowed use is for irrigation, or (b) projects or programs that enable the use of less
water to accomplish the same purpose or purposes of allowed use; provided, however, that such
term does not include water attributable to:

(i) the activities described in (a) or (b) above not voluntarily undertaken;
or
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(ii)  to the activities described in (a) above voluntarily undertaken in
exchange for money payment or other valuable consideration received from a governmental
source; and

(i) the resulting volume of reduced water used from (i) or (ii) above
cannot be used anywhere within the IID service area, as described in IID’s Section 5 Contract as
in effect on October 15, 1999.

(17) Consumptive Use. The diversion of water from the main stream of the
Colorado River, including water drawn from the main stream by underground pumping, net of
measured and unmeasured return flows.

(18) Conveyance Loss. The actual loss of water to evaporation, seepage, or
other similar cause resulting from any transportation of Conserved Water from Imperial Dam to
the CVWD service area or to the MWD service area, as the case may be.

(19) CYWD. As defined in Recital C.

(20) CVWD/MWD Acquisition Agreement. The agreement between CVWD
and MWD date as of the Closing Date regarding the acquisition of Conserved Water in the form
attached hereto as Exhibit ___, with such changes thereto as CVWD and MWD may from time
to time agree subject to the provisions of Section 4.9 hereof.

(21) CVWD/MWD Supplemental Agreement. The agreement between
CVWD and MWD dated December 19, 1989 and entitled Agreement to Supplement Approval
Agreement.

(22) Date of Non-consensual Termination of the 1998 IID/SDCWA Transfer
Agreement. The date on which the Non-consensual Termination of the 1998 IID/SDCWA
Transfer Agreement becomes effective.

(23) Delegation (or Delegate). Any sale, gift, pledge, hypothecation,
encumbrance, or other transfer of all or any portion of the obligations or liabilities in or arising
from this Agreement to any person or entity (excluding such a transfer by operation of law),
regardless of the legal form of the transaction in which the attempted transfer occurs.

(24) Decree Accounting Program. The BOR Program described in and
contemplated under Section 9.1 (1) hereof.

(25) Effective Date. The "initial transfer date" as such term is defined in and
determined under the 1998 IID/SDCWA Transfer Agreement.

(26) Environmental Cost Sharing Agreement. The Agreement among 11D,
CVWD, SDCWA and MWD dated as of _____, 2000, concerning the sharing and payment of
certain environmental review and mitigation costs pertaining to this Agreement and the Related
Agreements.
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(27) Environmental Cost Condition Precedent Test Date. The ninetieth day
after the first date on which all environmental review and assessment contemplated under
Section 6.2(2) (a) hereof are completed and all resource approvals contemplated under Section
6.2 (2) (b) hereof have been obtained. In the event that any action is filed challenging any such
review, assessment or approval and is not finally resolved before such ninetieth day, the “Second
Environmental Cost Condition Precedent Test Date” shall be the ninetieth day after the first date
on which all such actions are finally resolved.

(28) Environmental Mitigation Insurance. One or more insurance policies
which may be obtained and maintained by and with the consent of each of the Parties and
SDCWA insuring IID and SDCWA (and CVWD and MWD to the extent their interests may
appear) by indemnity or other means, at coverage levels and upon other terms acceptable to
them, in their discretion, against the risk of unanticipated environmental consequences that may
result in mitigation costs with respect to the transactions contemplated by the 1998 IID/SDCWA
Transfer Agreement in excess of the IID Environmental Cost Ceiling and the Authority
Environmental Cost Ceiling, as such terms are defined in the 1998 IID/SDCWA Transfer
Agreement.

(29) Execution Date. The date on which the Parties have signed this
Agreement; provided, however, that, if the Parties sign on different dates, the Execution Date is
the date on which the later-to-sign Party has signed this Agreement.

(30) Flood Control Release. The release of water from Lake Mead and the
operation of Hoover Dam for flood control purposes pursuant to the reservoir operating criteria
specified in the February 8, 1984 Field Working Agreement between the U. S. Army Corps of
Engineers and the BOR, and the U. S. Army Corps of Engineers regulations contained in
Volume 33 of the Code of Federal Regulations, Part 208.11.

(31) Force Majeure. An event, not within the control of the Parties, which
materially and adversely affects the performance of their respective obligations and duties to
properly construct, operate establish, implement or maintain the means of creating or receiving
deliveries of Conserved Water.

(32) HD. As defined in Recital A.

(33) I1ID/CVWD Acquisition Agreement. The agreement between the IID and
CVWD, dated as of the Closing Date, regarding the acquisition of Conserved Water, in the form
attached hereto as Exhibit ____, with such changes thereto as the I[ID and CVWD may from time
to time agree subject to the provisions of Section 4.9 hereof.

(34) IID/MWD 1988 Agreement. The agreement between IID and MWD
dated December 22, 1988, and entitled Agreement for the Implementation of a Water
Conservation Program and Use of Conserved Water.

(35) IID/MWD Acquisition Agreement. The agreement between the IID and
MWD dated as of the Closing Date regarding the acquisition of Conserved Water in the form
attached hereto as Exhibit ___, with such changes thereto as the IID and MWD may from time to
time agree subject to the provisions of Section 4.9 hereof.
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(36) Inadvertent Overrun Program The BOR program described in and
contemplated under Section 6.2(4) hereof.

(37) Implementation Agreement. The agreement among the Parties, SDCWA,
and the Secretary, dated as of the Closing Date, containing the terms of agreement with the
Secretary to honor the terms of this Agreement and the Related Agreements in taking actions
concerning the Colorado River, in the form attached hereto as Exhibit ____, with such changes
thereto as the Parties and the Secretary may from time to time approve.

(38) Interim Surplus Guidelines. The federal guidelines described in and
contemplated under Section 6.2(5) hereof.

(39) MWD. As defined in Recital B.

(40) Improvement District No. 1. That area of land described in Exhibit “B”
of the Contract for Construction of Capacity in Diversion Dam, Main Canal and Appurtenant
Structures and for delivery of Water between the United States and Coachella Valley County
Water District dated October 15, 1934, as heretofore or hereafter modified under Section 15 of
the Agreement of Compromise between Imperial Irrigation District and Coachella Valley County
Water District dated February 14, 1934; provided, however, that any modification that requires
IID’s consent shall also require MWD’s consent for purposes of this definition.

(41) Inflation Index. For the period starting January 1, 1999, the arithmetic
average of the Producer Price Index for the Materials and Components for Construction (ID#
WPU2200) published monthly by the United States ; and the Gross Domestic Product
Implicit Price Deflator (ID# ) published monthly by the United States

. If the publication of the Producers Price Index for the Materials and Components

for Construction (ID# WPU2200) or the Gross Domestic Product Implicit Price Deflator
(ID# ) is discontinued, or if the Producers Price Index for the Materials and
Components for Construction (ID# WPU2200) or the Gross Domestic Product Implicit Price
Deflator (ID# ) is altered in some material manner, including changing the name of the
index, the geographic area covered, or the base year, the Parties must use their reasonable best
efforts to agree on a substitute index or procedure that reasonably reflects and monitors inflation
impacts on prices.

(42) MWD/CVWD Transfer and Exchange Agreement. The agreement
between MWD and CVWD dated as of the Closing Date regarding the transfer by MWD to
CVWD of thirty-five thousand AFY of MWD’s State Water Project entitlement and the
exchange of such water for Colorado River water, with such changes thereto as MWD and
CVWD may from time to time agree subject to the provisions of Section 4.9 hereof.

(43) “N” Dollars. That nominal dollar amount which, when adjusted based on
the Inflation Index, is equivalent to the specified dollar amount in the Agreement measured as of
January 1, Year "N." The adjustment is calculated according to the following formula:

Nominal-Dollar Amount = $nnn(Year N) x Inflation Index,
Inflation Index,
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Where:

Inflation Index, is the most currently available monthly published Inflation Index
before January 1, Year N, and

Inflation Index, is the most currently available monthly published Inflation Index
before the applicable adjustment date, and

$nnn (Year N) is the amount stated in the Agreement.

Suppose, for example, that the applicable provision requires payment of one hundred dollars
($100.00) in 1999 Dollars and the payment date is July 1, 2010. Assume further that the
Inflation Index. is 161.5, and that the Inflation Index, is 172 because (i) the arithmetic average of
the Producer Price Index for the Materials and Components for Construction and the Gross
Domestic Product Implicit Price Deflator for the most current month published before January 1,
1999 equals 161.5, and (ii) the arithmetic average of the Producer Price Index for the Materials
and Components for Construction and the Gross Domestic Product Implicit Price Deflator for the
most current month published before July 1, 2010 equals 172.0. The actual amount that must be
paid is:

172.0

$106.50 = $100.00 (1999) x —75—

(44) Neutral County. Any county other than Imperial, Los Angeles, Orange,
Riverside, San Bernardino, San Diego or Ventura.

(45) Non-consensual Termination of the 1988 IID/SDCWA Transfer
Agreement. The termination of the 1998 IID/SDCWA Transfer Agreement after the Effective
Date,

(i)  other than by the mutual voluntary agreement or consent of IID and
SDCWA;

(ii) by reason of the environmental condition subsequent contained in
Sections 7.1 (b) (ii1) and 8.1 (b) (i11) of the 1998 IID/SDCWA Transfer Agreement, but only after
the later of December 31, 2016 or December 31 of the fifteenth (15™ ) year after the initial
implementation of the Interim Surplus Guidelines, and after taking into account any proceeds of,
or the value of other benefits provided by, any Environmental Mitigation Insurance, and without
IID or SDCWA exercising rights under Sections 7.3 or 8.3 of the 1998 IID/SDCWA Transfer
Agreement; or

(ili) by reason of the expiration of the Initial Term without the
commencement of a Renewal Term in Year 46, as defined in the 1998 IID/SDCWA Transfer
Agreement, as it existed on April 29, 1998, or as the Initial and Renewal Term may be modified
to change Year 46 to Year 31.

(46) Priority "Z". The contractual priority level of the right to Colorado River
water by the California agencies with Section 5 Contracts, with "Z" varying between Priority 1
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and Priority 7, as set forth in the provisions of Article I, Sections 1-7 of the Seven-Party
Agreement of 1931, which provisions are included in each Section 5 Contract.

(47) PVID. The Palo Verde Iirigation District, an irrigation district organized
under the California Irrigation District Law, codified at § 20500 et seq. of the California Water
Code.

(48) Related Agreements. The Acquisition Agreements, the Allocation
Agreement, the Implementation Agreement, the IID/MWD 1988 Agreement, the 1989 Approval
Agreement, the CVWD/MWD Supplemental Agreement, and any other agreements,
amendments and waivers entered into or adopted by or with the written consent of all Parties in
connection with this Agreement or made pursuant to Section 4.9 hereof.

(49) SDCWA. The San Diego County Water Authority, a California county
water authority incorporated under the California County Water Authority Act, Stats. 1943,
c. 545 as amended.

(50) Secretary. The Secretary of the United States Department of the Interior,
and duly appointed successors, representatives and others with properly delegated authority.

(51) Section 5 Contract. A contract between the Secretary and a California

agency for permanent service for the delivery of Colorado River water, established pursuant to
Section 5 of the Boulder Canyon Project Act, 43 U.S.C. § 617d.

(52) SWRCB. The California State Water Resources Control Board.

(53) Temporary Land Fallowing. The creation of Conserved Water from the
retirement of land from crop production activities for a period starting no earlier than the
Effective Date and ending on or prior to the Termination Date.

(54) Termination Date. If the Closing Date has not occurred by December 31,
2002, the Termination date is December 31, 2002; if the Closing Date has by then occurred, the
Termination Date is the earlier of (1) the Date of Non-consensual Termination of the 1998
IID/SDCW A Transfer Agreement, or (ii) December 31 of Year 75.

(55) “Year ” (e.g.. Year 25.) One in the series of Calendar Years occurring
after the Effective Date with Year 1 being the first full Calendar Year after the Effective Date;
provided, however, that, if the Effective Date occurs on or before June 30" of any Calendar
Year, Year 1 shall commence on the Effective Date and end on December 31°' of that Calendar
Year.

1.2 Rules of Construction and Word Usage. Unless the context clearly requires
otherwise:

(1) The Recitals to this Agreement are a part of this Agreement to the same
extent as the Articles;
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(2) The Exhibits attached to this Agreement are incorporated by reference and
are to be considered part of the terms of this Agreement;

(3) The plural and singular numbers include the other;

(4) The masculine, feminine, and neuter genders include the others;
(5) "Shall," "will," "must," and "agrees" are each mandatory;

(6) "May" is permissive;

(7) "May not" is prohibitory;

(8) "Or"is not exclusive;

(9) "Includes" and "including" are not limiting;

(10) "Between" includes the ends of the identified range;

(11) "Person” includes any natural person or legal entity; and

(12) “Transfer,” when used herein or in the Related Agreeements in relation to a
transaction involving Conserved Water, does not mean or imply that the Parties agree as to
whether any such transaction is properly characterized as a transfer under California law or
whether such transaction is subject to SWRCB jurisdiction.

ARTICLE 2
WATER BUDGETS

2.1 IID Water Budget.

(1) Priority 3a Cap. IID’s Consumptive Use entitlement under its share of
Priority 3a is capped by this Agreement at three million one hundred thousand (3,100,000) AFY
at Imperial Dam, less (i) the Conserved Water made available by IID for use by others
hereunder, and (ii) the water made available under Paragraph (2) of this Section 2.1 to the extent
charged to Priority 3a. This cap shall be subject to adjustment in any Year to the extent
permitted under or required by the Inadvertent Overrun Program. Any Colorado River water
permitted to be acquired under Section 4.3 hereof shall be in addition to this cap.

(2) Miscellaneous and Indian PPR's. 1ID shall forbear Consumptive Use
when necessary, in conjunction with the Inadvertent Overrun Program, to permit the Secretary to
make available for Consumptive Use by holders of miscellaneous and Indian present perfected
Colorado River water rights the aggregate amount necessary to satisfy individually their
respective present perfected rights to Colorado River water, up to a maximum of eleven thousand
five hundred (11,500) AFY. IID’s obligation to forbear use of water for this purpose may be
charged, at IID’s option, to its rights under Priorities 6a, 7 or 3a as available. In the event it is
not necessary in any Year for IID and CVWD to collectively forbear a total of fourteen thousand
five hundred (14,500) AF for this purpose, then a credit equal to the difference between 14,500
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AF and the amount of actual necessary forbearance responsibility shall be shared seventy-five
percent (75%) to 1ID and twenty-five percent (25%) to CVWD.

(3) 1ID Priority 6a Forbearance and Priority 7 Use. IID agrees to forbear
Consumptive Use under Priority 6a sufficient to enable IID, CVWD and MWD to
Consumptively Use Priority 6a water as it may be available in accordance with the following
order of use, except as may otherwise be required under the Interim Surplus Guidelines: first,
thirty-eight thousand (38,000) AFY to MWD; second, sixty-three thousand (63,000) AFY to IID;
third, one hundred nineteen thousand (119,000) AFY to CVWD; fourth, any balance of
Priority 6a and 7 water available in accordance with the priorities identified in IID, CVWD and
MWD Section 5 Contracts, as in effect on October 15, 1999. Should IID, CVWD or MWD not
Consumptively Use all or any of the Priority 6a or 7 water available to it as provided above, any
unused volume shall be available in the above order to meet the next lower order Consumptive
Use needs.

(4)  Acquisition Mechanism and Location. IID performs its obligations to
make Conserved Water available for CVWD and MWD acquisition as contemplated by this
Agreement by reducing its Consumptive Use at Imperial Dam by an amount equal to the
Conserved Water to be acquired. WhenIID acts in that manner, IID has satisfied its obligation
to make Conserved Water available for acquisition. CVWD and MWD each accept
responsibility for any arrangements and facilities necessary to divert the Conserved Water made
available to either of them and for any Conveyance Loss. CVWD and MWD have no duty to
divert any or all of the Conserved Water. The payments by CVWD and MWD to IID under their
respective Acquisition Agreements are for the conservation and acquisition of the Conserved
Water, whether or not CVWD or MWD actually diverts that Conserved Water.

(5) Conserved Water for CYWD. IID shall make Conserved Water available
to CVWD under and subject to the terms and conditions of the IID/CVWD Acquisition
Agreement.

(6) Conserved Water for SDCWA. The terms and conditions applicable to
IID’s conservation and transfer of Conserved Water to SDCWA contemplated by this Agreement
shall be as set forth in the 1998 IID/SDCWA Transfer Agreement and the [ID/SDCWA Early
Transfer Agreement.

(7) Conserved Water for MWD, 1ID shall make Conserved Water available
to MWD under and subject to the terms and conditions of the ID/MWD Acquisition Agreement.

(8) Conserved Water from Canal Lining Projects. Conserved water
resulting from the lining of the All American Canal and the Coachella Canal shall be made
available to MWD under and subject to the terms and conditions of the Allocation Agreement.

2.2 CVWD Water Budget.

(1) Priority 3a Cap. CVWD’s Consumptive Use entitlement under its share of
Priority 3a is capped by this Agreement at three hundred thirty thousand (330,000) AFY at
Imperial Dam, less (i) Conserved Water made available from the lining of the Coachella Canal,
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as provided under Section of the CVWD/MWD Acquisition Agreement, and (ii) the water
made available under Paragraph (2) of this Section 2.2 to the extent charged to Priority 3a. This
cap shall be subject to adjustment in any Year to the extent permitted under or required by the
Inadvertent Overrun Program-and Decree Accounting Program. Any Colorado River water
acquired from any Party pursuant to a transaction contemplated by this Agreement or permitted
to be acquired under Section 4.3 hereof shall be in addition to this cap.

(2) Miscellaneous and Indian PPR's. CVWD shall forbear Consumptive
Use when necessary, in conjunction with the Inadvertent Overrun Program, to permit the
Secretary to make available for Consumptive Use by holders of miscellaneous and Indian present
perfected Colorado River water rights the aggregate amount necessary to satisfy individually
their respective present perfected rights to Colorado River water, up to a maximum of three
thousand (3,000) AFY. CVWD’s obligation to forbear use of water for this purpose may be
charged, at CVWD’s option to its rights under Priorities 6, 7 or 3 as available. In the event that it
1s not necessary in any Year for IID and CVWD to collectively forbear a total of fourteen
thousand five hundred (14,500) AF for this purpose, then a credit equal to the difference between
14,500 AF for this purpose and the amount of actual necessary forbearance responsibility shall
be shared seventy-five percent (75%) to IID and twenty-five percent (25%) to CVWD.

(3) CVWD Priority 6a Forbearance and Priority 7 Use. CVWD agrees to
forbear Consumptive Use under Priority 6a sufficient to enable IID, CVWD and MWD to
Consumptively Use Priority 6a water as it may be available in accordance with the following
order of use, except as may otherwise be provided under the Interim Surplus Guidelines: first,
thirty-eight thousand (38,000) AFY to MWD; second, sixty-three thousand (63,000) AFY to IID;
third, one hundred nineteen thousand (119,000) AFY to CVWD; fourth, any balance of
Priority 6a and 7 water available in accordance with the priorities identified in the IID, CVWD
and MWD Section 5 Contracts, as in effect on October 15, 1999. Should IID, CVWD or MWD
not consumptively use all or any of the Priority 6a or 7 water available to it as provided above,
any unused volume shall be available in the above order to meet the next lower order
Consumptive Use needs.

(4) Acquisition From IID. The terms and conditions applicable the
acquisition of Conserved Water by CVWD from IID, as contemplated by this Agreement, shall
be as set forth in the ID/CVWD Acquisition Agreement.

(5) Acquisition From MWD. The terms and conditions of the acquisition of
water and entitlement to water by CVWD from MWD, as contemplated by this Agreement, shall
be as set forth in the CVWD/MWD Acquisition Agreement, the MWD/CVWD Transfer and
Exchange Agreement.

2.3 MWD Water Budget.

(1) MWD Priority 4 and 5 Cap. MWD's Consumptive Use entitlements
under Priorities 4 and 5 are capped by this Agreement at five hundred fifty thousand (550,000)
AFY, and six hundred sixty-two thousand (662,000) AF, respectively, at Lake Havasu, less the
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water made available under paragraph (2) of this Section 2.3 to the extent charged to Priority 4 or
5. This cap shall be subject to adjustment in any Year to the extent permitted under or required
by the Inadvertent Overrun Program. Water made available by MWD to CVWD in any Year
pursuant to this Agreement shall be charged at MWD’s option to any water available to MWD in
that Year. Any Colorado River water acquired from any Party pursuant to a transaction
contemplated by this Agreement or permitted to be acquired under Section 4.3 hereof shall be in
addition to this cap.

2) Miscellaneous and Indian PPR's. MWD shall forbear Consumptive Use
when necessary, in conjunction with the Inadvertent Overrun Program, to permit the Secretary to
make available for Consumptive Use by holders of miscellaneous and Indian present perfected
Colorado River water rights the aggregate amount necessary to satisfy individually their
respective present perfected rights to Colorado River water in excess of fourteen thousand five
hundred (14,500) AFY. MWD’s obligation to forbear Consumptive Use for this purpose shall be
charged at MWD’s option to any Priority pursuant to which MWD has water available.

(3) Priorities 1 & 2 Consumptive Use Over and Under 420,000 AF. MWD
shall be responsible when necessary, in conjunction with the Inadvertent Overrun Program and
the Decree Accounting Program, for repayment of any overrun as a result of aggregate use by
Priorities 1, 2 and 3b in excess of four hundred twenty thousand (420,000) AFY; and to the
extent that Priorities 1, 2 and 3b use is less than 420,000 AFY, MWD shall have the exclusive
right to Consumptively Use such unused water.

(4) Acquisitions From IID. The terms and conditions applicable to the
acquisition of Conserved Water by MWD from IID, as contemplated by this Agreement, shall be
as set forth in the [ID/MWD Acquisition Agreement and the Implementation Agreement.

(5) Acquisition From CYVWD. The terms and conditions of the acquisition of
water by MWD from CVWD, as contemplated by this Agreement, shall be as set forth in the
CVWD/MWD Acquisition Agreement.

(6) Acquisition by CVWD. The terms and conditions of the acquisition of
water and entitlement to water by CVWD from MWD, as contemplated by this Agreement, shall
be as set forth in the CVWD/MWD Acquisition Agreement, the MWD/CVWD Transfer and
Exchange Agreement.

ARTICLE 3
TERM/CLOSING/EFFECTIVE DATE

3.1 Term. This Agreement shall commence on the Execution Date and shall
terminate on the Termination Date.

3.2 Closing Date. As of the Closing Date, provided that the parties shall each have
completed any necessary public or other review process and shall each have received a final
determination of approval from its governing board concerning the obligations contemplated by
this Agreement, each Party shall execute and deliver the Acquisition Agreements and the
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Implementation Agreement to which it is a signatory and shall use its reasonable efforts to obtain
the execution and delivery of the Implementation Agreement by the Secretary.

3.3  Effective Date. Notwithstanding any other provision of this Agreement, the
obligations of the Parties under Articles 2 and 4, and under the related provisions of the
Acquisition Agreements and the Implementation Agreement contemplated by this Agreement,
shall be contingent upon the occurrence of, and shall not become effective until, the Effective
Date.

3.4 Early Termination. In the event of Non-consensual Termination of the 1998
IID/SDCWA Transfer Agreement:

(1) Advance Notice. IID shall to the extent reasonably possible, give the other
Parties, SWRCB, BOR and the Secretary at least 12 months advance written notice of such event
together with a written explanation of the underlying factors and calculations;

(2) Relief or Contribution. Any termination pursuant to Section 1.1 (44) (ii)
shall not be effective and shall be of no further force or effect, if, prior to the Date of Non-
consensual Termination of the 1998 IID/SDCW A Transfer Agreement, SDCWA or IID, as
applicable, shall have exercised its rights under Sections 7.3 or 8.3 of the 1998 IID/SDCWA
Transfer Agreement, or funding for or other relief from the environmental excess costs, as
reasonably determined pursuant to the 1998 IID/SDCWA Transfer Agreement, shall have been
covered by Environmental Mitigation Insurance or authorized by enactment of California or
federal legislation, or by final California or federal administrative action, or one or both of the
other Parties shall have agreed to fund the excess cost amount; and

3) Base Obligation. In the event that relief or contribution is timely provided
or agreed to in accordance with the foregoing, IID shall undertake the additional measures and
pay for the excess environmental costs, subject to its entitlement to such relief or contribution.

35 Effect of Termination. As of the Termination Date, neither the terms of this
Agreement nor the conduct of the Parties in performance of this Agreement shall be construed to
enhance or diminish the rights of any of the Parties as such rights existed at the Execution Date,
including any enhancement or diminishment by reason of an alleged application of common law
principles of reliance, estoppel, intervening public use, domestic or municipal priority, shortage
or emergency, or equitable apportionment. Notwithstanding any provision to the contrary in this
Agreement, in the Acquisition Agreements, or in the Implementation Agreement, all water
budget components contemplated under Article 2 of this Agreement and all state and federal
approvals, permits and water contract amendments issued or adopted in connection therewith,
other than environmental related permits with continuing mitigation obligations, shall thereupon
terminate by consent of each of the Parties, which consents are hereby given, and which consents
shall be reaffirmed in writing at the request of any Party, and the rights of the Parties shall revert
to the status quo as though the Parties had never entered into, or intended to enter into, this
Agreement, the Acquisition Agreements, or the Implementation Agreement.
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ARTICLE 4
ADDITIONAL SETTLEMENT PROVISIONS

4.1  General Settlement Provisions; No Admission of Settlement Terms;
Reservation of Rights and Claims. The Parties do not agree on the nature or scope of their
relative rights to the delivery, use or transfer of Colorado River water. This Agreement is a
consensual, comprehensive settlement arrangement acceptable to all Parties. It does not reflect
any Party's rights or claims singularly or collectively, nor does it reflect the anticipated, predicted
or possible outcome to any of the many disputes between the Parties if they were to be resolved
without consensus. The Parties acknowledge that this Agreement is, in fact, a settlement and
thus may not be used for any purpose in any judicial, legislative or administrative proceeding,
and may not be used in any future attempt to reallocate water or water rights or to reorder the
priorities of the Parties upon the termination of this Agreement. Subject to the provisions of this
Agreement which compromise such matters, the legal rights, duties, obligations, powers and
claims of each Party are preserved and may be acted upon by any Party during the term of this
Agreement.

4.2 All American Canal and Coachella Canal Lining Projects Conserved Water.

(1) The Parties agree that sixty seven thousand seven hundred (67,700) AFY
and twenty six thousand (26,000) AFY are to be the amounts of Conserved Water from the
completed All American Canal Lining Project and the Coachella Canal Lining Project,
respectively.

(2) After the Effective Date, subject to the terms and conditions of the
Allocation Agreement, up to sixteen thousand (16,000) AFY of Conserved Water attributable to
the lining of the All American and Coachella Canals will be made available to be utilized by the
Secretary to facilitate implementation of the San Luis Rey Indian Water Rights Settlement Act.
The volume of Conserved Water from each canal lining project made available for this purpose
shall be in proportion to its percentage of the total water conserved, eleven thousand five
hundred (11,500) AFY from the All American Canal and four thousand five hundred (4,500)
AFY from the Coachella Canal. The remaining amount of Conserved Water from such canal
lining projects shall be made available to MWD, except under the circumstances specified in the
Allocation Agreement.

(3) For decree accounting purposes, Consumptive Use of the Conserved Water
utilized by the Secretary to facilitate implementation of the San Luis Rey Indian Water Rights
Settlement Agreement will be assigned and will not be charged to 1ID or CVWD, but will be
deducted from IID’s Consumptive Use cap under Section 2.1(1) and CVWD’s Consumptive Use
cap under Section 2.2(1) in proportion to the Conserved Water from the All American Canal and
Coachella Canal, respectively. For decree accounting purposes, Consumptive Use of the
Conserved Water utilized by MWD will be deducted from IID’s Consumptive Use cap under
Section 2.1 (1) and CVWD’s Consumptive Use cap under Section 2.2 (1) in proportion to the
Conserved Water from the All American Canal and Coachella Canal, respectively.

(4)  As the Conserved Water to be made available by the lining of the All
American and Coachella Canals is produced, it will be made available 83 percent to MWD and
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17 percent to the Secretary for the benefit of the San Luis Rey Settlement Parties, except under
the circumstances specified in the Allocation Agreement.

(5)  The specific terms and conditions governing the distribution of Conserved
Water as contemplated by this Section 4.2 shall be as set forth in the Allocation Agreement.

4.3  Other Acquisitions of Colorado River Water. During the period from the
Effective Date to the Termination Date, the Parties may acquire Colorado River water from any
person, without objection by any of the Parties, so long as any such acquisition is not
inconsistent with any other term of this Agreement for the Related Agreements and does not
materially reduce the water available to the Parties.

4.4 Salinity Contrel Act Interim Period. 11D, CVWD and MWD will submit
annual estimates of water diversions to the BOR with the modifier “to the extent Colorado River
water is available to this requesting agency under its entitlements, the Quantification Settlement
Agreement and otherwise.”

4.5 CVWD Utilization of Water.

(1)  Other than as provided in Section 3.6 of the [ID/CVWD Acquisition
Agreement, CVWD shall not utilize its water budget to facilitate any water use outside of
Improvement District No. 1 other than for direct and in lieu recharge, and shall use its best
efforts to utilize its water budget to address the groundwater overdraft problem in Improvement
District No. 1 and to implement a program that is designed to achieve a safe yield within
Improvement District No. 1 by the end of CVWD’s water budget ramp-up in approximately Year
30.

(2) 1ID and MWD shall not object to the utilization of Colorado River water in
the Coachella Valley, but outside Improvement District No. 1 in order to maximize the
effectiveness of Improvement District No. 1’s water use and recharge programs.

(3) CVWD shall make no claim as a matter of right to any additional Colorado
River water in Priorities 3 or 6.

(4) This Agreement does not affect CVWD’s rights under its surplus contract
with the Secretary dated [ ], including its right to use water delivered under that
contract anywhere within its boundaries.

4.6 CVWD Groundwater Storage of IID Water. Subject to the physical
availability of storage in the Coachella Valley after accounting for the storage to be utilized by
CVWD for the MWD/CVWD conjunctive use program, if implemented, CVWD will provide
groundwater storage for IID’s use in accordance with the ID/CVWD Acquisition Agreement.

4.7  Public Awareness Program The Parties will each implement and maintain a
water conservation public awareness program.

4.8  Shortage and Sharing of Reduced Water Availability. If for any reason there
is less than 3.85 million (3,850,000) AF available to Priorities 1, 2 and 3 in any Year, there will
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be no termination of this Agreement. Shortages will be shared pursuant to the particular
provisions of the Acquisition Agreements and the Allocation Agreement.

49  Amendments to Acquisition Agreements. The Parties to each Acquisition
Agreement shall have the right to amend that Agreement from time to time without the consent
of any other Party hereto (a “non-signatory Party”); provided, however, that prompt notice and a
copy of any such amendment is provided to each non-signatory Party, the Secretary, BOR and,
with respect to the transfers to SDCWA contemplated under the 1998 IID/SDCWA Transfer
Agreement and acquisitions from IID by CVWD under the IID/CVWD Acquisition Agreement,
SWRCB; and provided, further, that no such amendment shall be given any force or effect, or be
binding on any Party, if:

(1)  such amendment would affect in any respect the rights of any non-signatory
Party to Colorado River water; or

(2) such amendment could reasonably have a significant adverse effect on the
interests of a non-signatory Party; unless or until

(3) in the circumstances of either (1) or (2), the written consent to such
amendment shall have been obtained from each non-signatory Party, which consent shall not be
unreasonably withheld and, if determined to have been unreasonably withheld, shall be effective
retroactively to the date originally requested.

4.10 MWD Mitigation of Certain Effects of Interim Surplus Guidelines. In the
event that Priority 3a Consumptive Use by IID and CVWD, consistent with and as adjusted by
this Agreement, are reduced as a direct result of the application and operation of Interim Surplus
Guideles, referenced in Section 6.2 (5) hereof, MWD will assume any such resulting water use
overruns by IID and CVWD as MWD overruns up to the amount of surplus water
Consumptively Used by MWD under the Full Domestic Surplus and/or Partial Domestic Surplus
conditions specified in the Interim Surplus Guidelines.

4.11 SWRCB Proceeding. The terms and conditions applicable to the Parties in
connection with the matters referenced in Section 6.2 (11) hereof shall be as set forth in the
Protest Dismissal Agreement attached hereto as Exhibit [ ].

ARTICLE 5
REPRESENTATIONS AND WARRANTIES

5.1 IID’s Representations and Warranties.

(1)  Subject only to the determinations and approvals contemplated by Section
6.2(2) of this Agreement and compliance with environmental laws as contemplated by Section
6.2(2) of this Agreement: (i) IID has all legal power and authority to enter into this Agreement
and to perform its obligations hereunder on the terms set forth in this Agreement and (ii) the
execution and delivery hereof by IID and the performance by IID of its obligations hereunder
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will not violate or constitute an event of default under the terms or provisions of any agreement,
document or instrument to which IID is a party or by which IID is bound.

(2) Signatories. The persons executing this Agreement on behalf of IID have
the full power and authority to bind IID to the terms of this Agreement. In addition, the persons
signing this Agreement on IID’s behalf personally warrant and represent that they have such
power and authority. Furthermore, the persons signing this Agreement on the IID’s behalf
personally warrant and represent that they have reviewed this Agreement, understand its terms
and conditions, and have been advised by counsel regarding the same.

(3) Enforceability. Subject only to the determinations and approvals
contemplated by Section 6.2(2) of this Agreement, compliance with environmental laws as
contemplated by Section 6.2(2) of this Agreement, and satisfaction or waiver of the conditions
set forth in Sections 6.2 and 7.1 of this Agreement, this Agreement constitutes a valid and
binding agreement of IID, enforceable against IID in accordance with its terms.

(4) No Pending or Threatened Disputes. Except as disclosed in Appendix
5.1, attached to this Agreement, there are no actions, suits, legal or administrative proceedings,
or governmental investigations pending or, to 1ID’s knowledge, threatened against or affecting
the IID relating to the performance contemplated by this Agreement.

(5) Notice of Developments. IID agrees to give prompt notice to the parties if
the IID discovers that any of its own representations and warranties were untrue when made or
determines that any of its own representations and warranties will be untrue as of the Closing
Date.

5.2 CVWD’s Representations and Warranties.

(1)  Subject only to the determinations and approvals as contemplated by
Section 6.2(2) of this Agreement and compliance with environmental laws as contemplated by
Section 6.2(2) of this Agreement: (i) CVWD has all legal power and authority to enter into this
Agreement and to perform its obligations hereunder on the terms set forth in this Agreement and
(i1) the execution and delivery hereof by CVWD and the performance by CVWD of its
obligations hereunder will not violate or constitute an event of default under the terms or
provisions of any agreement, document or instrument to which CVWD is a party or by which
CVWD is bound.

(2) Signatories. The persons executing this Agreement on behalf of CVWD
have the full power and authority to bind CVWD to the terms of this Agreement. In addition, the
persons signing this Agreement on CVWD’s behalf personally warrant and represent that they
have such power and authority. Furthermore, the persons signing this Agreement on CVWD’s
behalf personally warrant and represent that they have reviewed this Agreement, understand its
terms and conditions, and have been advised by counsel regarding the same

(3) Enforceability. Subject only to the determinations and approvals

contemplated by Section 6.2(2) of this Agreement, compliance with environmental laws as
contemplated Section 6.2(2) of this Agreement, and satisfaction or waiver of the conditions set
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forth in Sections 6.2 and 8.1 of this Agreement, this Agreement constitutes a valid and binding
agreement of CVWD, enforceable against CVWD in accordance with its terms.

(4) No Pending or Threatened Disputes. Except as disclosed in Appendix
5.2, attached to this Agreement, there are no actions, suits, legal or administrative proceedings,
or governmental investigations pending or, to CVWD’s knowledge, threatened against or
affecting CVWD relating to the performance contemplated by this Agreement.

(5) Notice of Developments. CVWD agrees to give prompt notice to the
parties if CVWD discovers that any of its own representations and warranties were untrue when
made or determines that any of its own representations and warranties will be untrue as of the
Closing Date.

5.3 MWD’s Representations and Warranties.

(1)  Subject only to the determinations and approvals contemplated by Section
6.2(2) of this Agreement and compliance with environmental laws as contemplated by Section
6.2(2) of this Agreement: (i) MWD has all legal power and authority to enter into this Agreement
and to perform its obligations hereunder on the terms set forth in this Agreement and (ii) the
execution and delivery hereof by MWD and the performance by MWD of its obligations
hereunder will not violate or constitute an event of default under the terms or provisions of any
agreement, document or instrument to which MWD is a party or by which MWD is bound.

(2) Signatories. The persons executing this Agreement on behalf of MWD
have the full power and authority to bind MWD to the terms of this Agreement. In addition, the
persons signing this Agreement on MWD’s behalf personally warrant and represent that they
have such power and authority. Furthermore, the persons signing this Agreement on MWD’s
behalf personally warrant and represent that they have reviewed this Agreement, understand its
terms and conditions, and have been advised by counsel regarding the same.

(3) Enforceability. Subject only to the determinations and approvals
contemplated by Section 6.2(2) of this Agreement, compliance with environmental laws as
contemplated by Section 6.2(2) of this Agreement, and satisfaction or waiver of the conditions
set forth in Sections 6.2 and 9.1 of this Agreement, this Agreement constitutes a valid and
binding agreement of MWD, enforceable against MWD in accordance with its terms.

(4) No Pending or Threatened Disputes. Except as disclosed in Appendix
5.3, attached to this Agreement, there are no actions, suits, legal or administrative proceedings,
or governmental investigations pending or, to MWD’s knowledge, threatened against or
affecting MWD relating to the performance contemplated by this Agreement.

(5) Notice of Developments. MWD agrees to give prompt notice to the parties
if MWD discovers that any of its own representations and warranties were untrue when made or
determines that any of its own representations and warranties will be untrue as of the Closing
Date.
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ARTICLE 6
GENERAL CONDITIONS TO IID, MWD AND CVWD OBLIGATIONS

6.1 Performance by 11D, CYWD and MWD. IID's, MWD's and CVWD's
obligations under Articles 2 and 4 of this Agreement are subject to the satisfaction or waiver of
the general conditions set forth in Section 6.2 and the particular conditions set forth in Articles 7,
8 and 9, in each case on or before December 31, 2002. 11D, MWD and CVWD shall each
proceed in good faith with reasonable diligence and use reasonable efforts to satisfy the
conditions for which it has responsibility, including the conditions set forth in the Related
Agreements and in the Implementation Agreement.

6.2 Satisfaction of General Conditions to IID's, MWD's and CVWD's
Obligations.

(1) Representations and Warranties. The representations and warranties of
each of the Parties shall be true as of the date each such Party signs this Agreement, and as of the
Closing Date.

(2) Environmental Obligations.

(a) Environmental Review. All environmental review and assessment
required under CEQA, NEPA and applicable federal, state and agency regulations implementing
the same have been completed, to the extent required to authorize implementation of the
activities contemplated by this Agreement. An environmental review process will be deemed
"completed" only when all required Notices of Determination pursuant to CEQA have been duly
filed; all required Records of Decision pursuant to NEPA have been duly issued; all
administrative appeal periods have expired; all statutes of limitation for filing an action
challenging any environmental process pursuant to CEQA have expired; as of the deadline for
satisfying these conditions, no action challenging any environmental process has been filed, or, if
filed, has been resolved by a final judgment which upholds or sustains the environmental review
process and allows implementation of the covered activities and all judicial appeal periods have
expired. The environmental review processes described above shall include, but are not limited
to:

(1) The federal programmatic Environmental Assessment (or EIS
if BOR determines that an EIS is required) in connection with this Agreement, to be prepared by
BOR as the lead agency;

2) The EIS relating to the Interim Surplus Guidelines, to be
prepared by BOR as the lead agency;

3 Any federal assessment required to implement the Inadvertent
Overrun Program and the Decree Accounting Program, to be prepared by BOR as the lead
agency;

“) The program EIR relating to this Agreement, to be prepared
by IID, MWD, CVWD and SDCWA as co-lead agencies;
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5 The joint EIR/EIS relating to the conservation and transfer by
IID of up to three hundred thousand (300,000) AFY and IID's Priority 3 cap, to be prepared by
IID as the lead agency under CEQA and BOR as the lead agency under NEPA;

(6) Final approval by all necessary federal and state agencies of a
mitigation plan, a cultural resources plan and any other documents required to allow
implementation of the All American Canal Lining project pursuant to the certified EIR/EIS for
that project;

7N Final approval by all necessary federal and state agencies of a
mitigation plan, a cultural resource plan and any other documents required to allow
implementation of the Coachella Canal Lining project pursuant to the certified EIR/EIS for that
project; and

(8) The program EIR for the CVWD Groundwater Recharge
project, to be prepared by CVWD as the lead agency.

(b) Resource Approvals. All permits, approvals, authorizations,
opinions, assessments and agreements pursuant to the federal Endangered Species Act (“ESA”),
the California Endangered Species Act (“CESA”) and any other federal or state environmental
resource protection laws, and applicable federal or state regulations implementing the same
(collectively "Resource Approvals"), have been finalized, to the extent required by such statutes
or regulations or deemed necessary or appropriate by the U.S. Fish and Wildlife Service
(“USFWS”), the California Department of Fish and Game (“CDFG”), BOR or IID to document
compliance therewith and to authorize implementation of the 1998 IID/SDCWA Transfer
Agreement, the conservation by IID of up to three hundred thousand (300,000) AFY and IID's
Priority 3a cap. A Resource Approval shall be deemed "final" only when all required
environmental review has been completed as described in Section 6.2(2)(a) above; final action
has been taken and all required documents have been approved and executed by the resource
agencies and the applicant; all required biological assessments and biological opinions have been
1ssued; all administrative appeal periods have expired; as of the deadline for satisfying these
conditions, no action challenging any Resource Approval has been filed, or, if filed, has been
resolved by a final judgment which upholds or sustains the Resource Approval in a manner
acceptable to the resource agencies and the applicant and all judicial appeal periods have
expired. The Resource Approvals described above shall include, but are not limited to, all
required approvals by federal and state agencies of:

1) The change in the point of diversion on the Colorado River
and transfer of up to three hundred thousand (300,000) AFY of water to be conserved by IID;

2) Incidental take authorization pursuant to ESA and CESA, to
the extent required to implement the change in the point of diversion on the Colorado River, the
water transfer described above, the Interim Surplus Criteria, the Inadvertent Overrun Program
and the Decree Accounting Program, the All American Canal Lining project, and the Coachella
Canal Lining project; and
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3 A habitat conservation plan and an incidental take permit and
execution of an implementation agreement by and among USFWS, CDFG and IID, permitting
implementation of conservation and water use activities within the IID service area consistent
with this Agreement, including impacts on the Salton Sea and areas outside of IID's service area,
and including "No Surprises" assurances pursuant to ESA Section 10(a), all of the foregoing
acceptable in form, substance, scope and coverage to 1ID.

(c) Party Approvals of Environmental Requirements. Each Party,
by action of its governing board, has approved and accepted the terms, conditions and mitigation
measures of the environmental review processes described in Section 6.2(2)(a) above and the
Resource Approvals described in Section 6.2(2)(b) above (collectively, "Environmental
Requirements"), to the extent such Party is responsible, in whole or in part, for compliance,
performance or payment of the costs of such Environmental Requirements.

(d) Assurances. “No Surprises” assurances pursuant to ESA Section
10 (a) shall have been obtained by IID and CVWD for 50 years for the first fifty thousand
(50,000) AFY acquisition by CVWD and through Year 50 or, if appropriate, Year 45 for the
second fifty thousand (50,000) AFY acquisition by CVWD, as contemplated under Sections
2.1(5) and 2.2(4) hereof and the IID/CVWD Acquisition Agreement.

(3) Yuma Island. The Secretary shall have appointed an independent panel to
conduct a public review and, based thereon, to provide recommendations to the Secretary
regarding the determination of the amount of Consumptive Use of water on the Yuma Island and
whether such use is charged to Priority 2.

(4) Inadvertent Overrun Program. The BOR shall have adopted on or
before the Closing Date standards and procedures for an Inadvertent Overrun Program to be
implemented over a period commencing on or before the Effective Date and ending on or after
the Termination Date that is in all material respects in conformity with the proposal set forth in
Exhibit [ ] hereto, or is otherwise acceptable to IID, MWD and CVWD.

(5) Interim Surplus Guidelines. The BOR shall have adopted on or before
the Closing Date interim surplus guidelines, to be implemented over a period commencing on or
before the Effective Date and ending on or after Year 15, which guidelines are in all material
respects in conformity with the proposal set forth in Exhibit __ hereto, or are otherwise
acceptable to MWD.

(6) PVID Waiver. PVID shall have agreed for the period commencing on or
before the Effective Date and ending on the Termination Date: (a) to waive any call rights on
Conserved Water from the lining of the All American Canal and the Coachella Canal, as
contemplated by this Agreement, (b) to limit use on the PVID Mesa, (c¢) to forego any rights to
Priority 6b water, and (d) to the amendment to the 1989 Approval Agreement contemplated
under the CVWD/MWD Acquisition Agreement.

(7) The IID/CVWD Acquisition Agreement shall have been executed by the
Parties signatory thereto for delivery as of the Closing Date.
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(8) The IID/MWD Acquisition Agreement shall have been executed by the
Parties signatory thereto for delivery as of the Closing Date.

(9) The CYWD/MWD Acquisition Agreement and the MWD/CVWD
Transfer and Exchange Agreement shall have been executed by the Parties signatory thereto
for delivery as of the Closing Date.

(10) The Implementation Agreement shall have been executed by the Parties,
SDCWA, and the Secretary for delivery as of the Closing Date.

(11) SWRCB Approval. The SWRCB shall have entered a final order of
approval of the Petition for Change relating to the 1998 IID/SDCWA Transfer Agreement and
the [ID/CVWD Acquisition Agreement in conformity with the Protest Dismissal Agreement
attached hereto as Exhibit __, which order in effect establishes that:

(a) IID has presented substantial evidence to support the transfers to
SDCWA and the acquisitions by CVWD contemplated hereunder;

(b) As of the effective date of such final order, such substantial
evidence, which includes the provisions of the Petition Process Agreement, satisfies any existing
SWRCB concerns with respect to IID reasonable and beneficial use and with respect to injury to
junior right holders;

(c) Pursuant to the request of IID, CVWD, MWD and SDCWA, such
final order shall have no binding precedential effect on the applicability of California or any
other law to any other water transfer transaction;

(d) In light of the substantial evidence, and based upon the continuing
effectiveness of this Agreement and the continuing fulfillment of 1ID’s contractual commitments
to undertake major conservation activities, the SWRCB does not anticipate a need to reassess the
reasonable and beneficial use of water by IID until the end of the Year 20, absent any substantial
material adverse change in IID’s irrigation practices or advances in economically feasible
technology associated with irrigation efficiency.

(e) The order by its terms shall lapse and be of no force or effect if this
Agreement terminates.

(12) Effectiveness of 1998 IID/SDCWA Transfer Agreement. 1ID's
obligations to undertake "water conservation" efforts and to transfer "conserved water," as
defined in and determined under the 1998 IID/SDCW A Transfer Agreement, shall have become
effective as of the Closing Date, subject only to the execution and delivery of the other
Acquisition Agreements and the Implementation Agreement contemplated by Section 3.2 hereof.

(13) Environmental Cost Sharing Agreement. The Environmental Cost
Sharing Agreement shall be in full force and effect, and each party thereto shall be in full
compliance with the provisions thereof applicable to it.
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6.3 Contribution to Satisfaction of Environmental Obligations Condition. With
respect to any required environmental mitigation, contemplated under Section 6.2(2), and except
as otherwise expressly provided under an Acquisition Agreement, a Party may, but shall not be
in any way compelled to, contribute the additional cost, in excess of a specified cap, such that the
net economic effect to the responsible Party is the same as if the condition had been satisfied
directly. In that event, the condition shall be deemed satisfied with respect to that Party, and
such Party may not terminate this Agreement on the basis that the condition has not been
satisfied.

6.4  Written Waiver of Conditions. The Parties agree that a Party may waive in
writing any one or more of the conditions to its obligations under Articles 2 and 4, provided,
however, that no Party shall waive compliance with CEQA, NEPA or other requirements under
applicable laws. A written waiver of a condition must be delivered in accordance with the notice
provisions of Section 11.1 hereof. As to any condition to the obligations of all Parties, a waiver
of that condition will be effective only if made by all Parties.

6.5  Determination of Environmental Cost Conditions. The Parties shall cooperate
in their determinations of costs applicable to their respective environmental cost ceilings for
purposes of Articles 7, 8 and 9 hereof. Each Party shall use reasonable assumptions and methods
in making such determinations, and, at the request of any other Party, shall promptly provide a
written explanation of such assumptions and methods. In the event of any disagreement between
or among Parties as to the reasonableness of any such method or assumption, the Parties shall in
good faith try to resolve such disagreement through negotiation.

ARTICLE 7
PARTICULAR CONDITIONS TO IID'S OBLIGATIONS

7.1 Conditions to IID's Obligations.

(1) 11D Environmental Costs. IID shall have determined that the
environmental process and mitigation costs for which it is responsible under the terms and
conditions of the Environmental Cost Sharing Agreement will not exceed in total present value
as of the Environmental Cost Condition Precedent Test Date (and, if applicable, the Second
Environmental Cost Condition Precedent Test Date) $15,000,000 (in 1998 Dollars) after taking
into account any contribution to such costs by any other person.

ARTICLE 8
PARTICULAR CONDITIONS TO CYWD'S OBLIGATIONS

8.1 Conditions to CYWD's Obligations.

(1)  Salinity Control Act. The Amendment to Amendatory Contract between
the United States of America and Coachella Valley Water District for Replacing a Portion of the
Coachella Canal in the form attached as Exhibit __ shall have been executed by the United
States.
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(2) C€VWD Environmental Costs. CVWD shall have determined that the
environmental process and mitigation costs for which it is responsible under the terms and
conditions of the Environmental Cost Sharing Agreement will not exceed in total present value
as of the Environmental Cost Condition Precedent Test Date (and, if applicable, the Second
Environmental Cost Condition Precedent Test Date) $2,100,000 (in 2001 Dollars) after taking
into account any contribution to such costs by any other person.

ARTICLE 9
PARTICULAR CONDITIONS TO MWD'S OBLIGATIONS

9.1 Conditions to MWD's Obligations.

(1) Decree Accounting.

(a) BOR shall have adopted and implemented standards and procedures
for decree accounting for annual Consumptive Use by Priorities 1, 2 and 3b which utilize a 25-
year running average, that is in all material respects in conformity with the proposal set forth in
Exhibit __ hereto.

(b) BOR shall have agreed with the Parties to develop a process for
establishing a statistically significant trend test for increases in use by Priorities 1, 2 and 3b.

(2) Waiver. SDCWA shall have waived any and all rights under the 1998
HID/SDCWA Transfer Agreement with respect to Conserved Water that may be acquired by
MWD pursuant to the ID/MWD Acquisition Agreement, in conjunction with MWD’s
agreement that, should IID transfer less than the full two hundred thousand (200,000)AFY to
SDCWA as part of the stabilized primary quantity under the 1998 IID/SDCWA Transfer
Agreement, but later make available additional Conserved Water for transfer to SDCWA, MWD
will exchange such additional amounts up to a total of two hundred thousand (200,000) AFY
under the terms of the 1998 Agreement between MWD and SDCWA for the Exchange of Water.

(3) MWD Environmental Costs. MWD shall have determined that the
environmental process and mitigation costs for which it is responsible under the terms and
conditions of the Environmental Cost Sharing Agreement will not exceed in total present value
as of the Environmental Cost Condition Precedent Test Date (and, if applicable, the Second
Environmental Cost Condition Precedent Test Date) $5,000,000 (in 2001 Dollars) after taking
into account any contribution to such costs by any other person.

ARTICLE 10
REMEDIES

10.1 Specific Performance. Each Party recognizes that the rights and obligations of
the Parties under this Agreement are unique and of such a nature as to be inherently difficult or
impossible to value monetarily. If one Party does not perform in accordance with this
Agreement, the other Parties will likely suffer harm curable only by the imposition of an
injunction requiring specific performance. Thus, each of the Parties agrees that any breach of
this Agreement by any Party shall entitle the non-breaching Parties, or any one of them, to
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injunctive relief, including but not limited to a decree of specific performance, in addition to any
other remedies at law or in equity that may be available in the circumstances.

10.2 Cumulative Rights and Remedies. The Parties do not intend that any right or
remedy given to a Party on the breach of any provision under this Agreement be exclusive; each
such right or remedy is cumulative and in addition to any other remedy provided in this
Agreement or otherwise available at law or in equity. If the non-breaching Party fails to exercise
or delays in exercising any such right or remedy, the non-breaching Party does not thereby waive
that right or remedy. In addition, no single or partial exercise of any right, power or privilege
precludes any other or further exercise of a right, power or privilege granted by this Agreement
or otherwise.

10.3  Action or Proceeding between the Parties. Each Party acknowledges that it is a
“local agency” within the meaning of § 394(c) of the California Code of Civil Procedure (CCP).
Each Party further acknowledges that any action or proceeding commenced by one Party against
the other would, under § 394(a) of the CCP, as a matter of law be subject to:

(1) being transferred to a “Neutral County,” or instead

(2) having a disinterested judge from a Neutral County assigned by the
Chairman of the Judicial Council to hear the action or proceeding.

(3) A “Neutral County” is any county other than Imperial, Los Angeles,
Orange, Riverside, San Bernardino, San Diego or Ventura. In the event an action is filed by
either Party against the other to enforce this Agreement and to obtain damages for its alleged
breach, each Party hereby:

(i)  Stipulates to the action or proceeding being transferred to a Neutral
County or to having a disinterested judge from a Neutral County assigned to hear the action;

(ii) Waives the usual notice required under the law-and-motion
provisions of Rule 317 of the California Rules of Court;

(iii) Consents to having any motion under § 394(c) heard with notice as
an ex parte matter under Rule 379 of the California Rules of Court; and

(iv) Acknowledges that this Agreement, and in particular this Paragraph
8.3, may be submitted to the court as part of the moving papers.

(4) Nothing in this Section, however, shall impair or limit the ability of a Party
to contest the suitability of any particular county to serve as a Neutral County, or shall operate to
waive any other rights.
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ARTICLE 11
GENERAL PROVISIONS

11.1 Notices. All notices, requests, demands, or other communications under this
Agreement must be in writing, and sent to the addresses of each Party set forth below. Notice
will be sufficiently given for all purposes as follows:

Personal Delivery. When personally delivered to the recipient. Notice is
effective on delivery.

Certified Mail. When mailed certified mail, return receipt requested. Notice is
effective on receipt, if a return receipt confirms delivery.

Overnight Delivery. When delivered by an overnight delivery service such as
Federal Express, charges prepaid or charged to the sender’s account. Notice is
effective on delivery, if delivery is confirmed by the delivery service.

Facsimile Transmission. Notice is effective on receipt, provided that the
facsimile machine provides the sender a notice that indicates the transmission was
successful, and that a copy is mailed by first-class mail on the facsimile
transmission date.

Addresses for purpose of giving notice are as follows:

To IID: Imperial Irrigation District
Attn.: General Manager

Address for U.S. Mail P.O. Box 937
Imperial, California 92251
Address for Personal or 333 E. Barioni Boulevard
Overnight Delivery: Imperial, California 92251

Telephone: 760-398-9477
Facsimile: 760-398-5893

With a copy delivered by the same means to:
Horton, Knox, Carter & Foote
895 Broadway
El Centro, CA 92243
Attention: John P. Carter, Esq.

Telephone: 760-352-2821
Facsimile: 760-352-8540
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To MWD: The Metropolitan Water District of
Southern California
Attn.: General Manager

Address for U.S. Mail P.O. Box 54153
Los Angeles, California 90054
Address for Personal or 700 North Alameda Street
Overnight Delivery. Los Angeles, California 90012-2944

Telephone: 213-217-6000
Facsimile: 213-217-6950

With a copy delivered by the same means and at the same address to:

The Metropolitan Water District of
Southern California
Attn: General Counsel

To CVWD: Coachella Valley Water District
Attn.: General Manager-Chief Engineer
Address for U.S. Mail P.O. Box 1058
Coachella, California 92236
Address for Personal or Highway 111 and Avenue 52
Overnight Delivery: Coachella, California 92236

Telephone: 760-398-2651
Facsimile: 760-398-3711

With a copy delivered by the same means and at the same address to:

Redwine & Sherrill
1950 Market Street
Riverside, CA 92501

Telephone: 909-684-2520
Facsimile: 909-684-9583

(1) A correctly addressed notice that is refused, unclaimed, or undeliverable
because of an act or omission by the Party to be notified will be deemed effective as of the first
date that notice was refused, unclaimed, or deemed undeliverable by the postal authorities,
messenger, or overnight delivery service.

(2) A Party may change its address by giving the other Parties notice of the
change in any manner permitted by this Agreement.
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11.2 Waiver. No waiver of a breach, failure of condition, or any right or remedy
contained in or granted by the provisions of this Agreement is effective unless it is in writing and
signed by the Party waiving the breach, failure, right or remedy. No waiver of a breach, failure
of condition or right or remedy is or may be deemed a waiver of any other breach, failure, right
or remedy, whether similar or not. In addition, no waiver will constitute a continuing waiver
unless the writing so specifies.

11.3  Post-Closing Notices. Each Party will give the other Parties prompt notice from
time to time after the Closing Date and prior to the Termination Date of any actions, suits, legal
or administrative proceedings, or governmental investigations pending or, to such Party’s
knowledge, threatened against or affecting any Party relating to the performance contemplated
by this Agreement and the Related Agreements.

11.4  Counterparts. This Agreement may be executed in three or more counterparts,
each of which, when executed and delivered, shall be an original and all of which together shall
constitute one instrument, with the same force and effect as though all signatures appeared on a
single document.

11.5 No Third-Party Rights. This Agreement is made solely for the benefit of the
Parties and their respective permitted successors and assigns (if any). Except for such a
permitted successor or assign, no other person or entity may have or acquire any right by virtue
of this Agreement.

11.6  Ambiguities. Each Party and its counsel have participated fully in the drafting,
review and revision of this Agreement. A rule of construction to the effect that ambiguities are
to be resolved against the drafting Party will not apply in interpreting this Agreement, including
any amendments or modifications.

11.8  Governing Law. This Agreement shall be governed by and construed in
accordance with the laws of the State of California, without giving effect to conflict of law
provisions; provided, however, that federal law shall be applied as appropriate to the extent it
bears on the resolution of any claim or issue relating to the permissibility of the acquisitions of
Colorado River water contemplated herein.

11.9  Binding Effect and No Assignment. This Agreement is and will be binding
upon and will inure to the benefit of the Parties and, upon dissolution, the legal successors and
assigns of their assets and liabilities. No Party may assign any of its rights or Delegate any of its
duties under this Agreement or the Related Agreements, and any such Assignment or Delegation
made in violation of this Section 11.8 shall be void and of no force or effect.

11.10 Joint Defense. The Parties agree to cooperate, to proceed with reasonable
diligence, and to use reasonable best efforts to defend any lawsuit or administrative proceeding
challenging the legality, validity or enforceability of any term of this Agreement, or any Party*s
right to act in accordance with any of the terms of this Agreement. Except as otherwise provided
in the Environmental Cost Sharing Agreement, each Party shall bear its own costs of
participation and representation in any such defense.

(28)



11.11 Entire Agreement. This Agreement (including the exhibits and other agreements
attached to and referenced in this agreement) constitutes the final, complete, and exclusive
statement of the terms of the Agreement among the Parties pertaining to its subject matter and
supersedes all prior and contemporaneous understandings or agreements of the Parties. No Party
has been induced to enter into this Agreement by, nor is any Party relying on, any representation
or warranty outside those expressly set forth in this Agreement.

11.12 Modification. This Agreement may be supplemented, amended, or modified
only by the written agreement of the Parties. No supplement, amendment, or modification will
be binding unless it is in writing and signed by all Parties.

IMPERIJAL IRRIGATION DISTRICT

By:
Dated JESSE SILVA
GENERAL MANAGER

COACHELLA VALLEY WATER DISTRICT

By:
Dated TOM LEVY
GENERAL MANAGER-CHIEF
ENGINEER

THE METROPOLITAN WATER DISTRICT
OF SOUTHERN CALIFORNIA

By:
Dated RONALD R. GASTELUM
GENERAL MANAGER

(29)



Appendix C

Technical Memorandum No. 2
Evaluation of Hydrologic Effects of
Proposed Draft Inadvertent Overrun
and Payback Policy



TECHNICAL MEMORANDUM NO. 2

EVALUATION OF HYDROLOGIC EFFECTS OF THE
PROPOSED DRAFT INADVERTENT OVERRUN
AND PAYBACK POLICY

Prepared as Part of the

ENVIRONMENTAL IMPACT STATEMENT FOR THE
IMPLEMENTATION AGREEMENT, INADVERTENT OVERRUN
AND PAYBACK POLICY, AND RELATED FEDERAL ACTIONS

October 18, 2002



Table of Contents

Section Page
BACKGROUND 1
I0P FEATURES CONSIDERED 2
MODELING APPROACH 5
POTENTIAL INADVERTENT OVERRUN USERS 8
POTENTIAL ARIZONA INADVERTENT OVERRUN CONDITIONS 8
POTENTIAL NEVADA INADVERTENT OVERRUN CONDITIONS 11
POTENTIAL CALIFORNIA INADVERTENT OVERRUN CONDITIONS 11
Development of Projected California Depletion Schedules For The No Action Alternative 14
Accounting Effects Of Quantification Settlement Agreement 15
OTHER MODELING AND DECREE ACCOUNTING CONSIDERATIONS 16
DECREE ACCOUNTING METHOD 16
MODELING OVERRUN VS. MODELING OF TRANSFERS 17
QUANTIFIED OR CAP SYSTEMS 17
VERIFICATION OF PAYBACK 18
MODELING RESULTS 19
GENERAL MODELING RESULTS AND ANALYSES 19
EVALUATION OF POTENTIAL RIVER FLOW IMPACTS 20
River Flow Between Hoover Dam And Parker Dam 21
River Flow Between Parker Dam and Imperial Dam 22
EVALUATION OF POTENTIAL STORAGE IMPACTS 24
EVALUATION OF POTENTIAL IMPACTS TO FLOOD RELEASES AND EXCESS FLOWS To MEXICO 27
Analysis of Water Transfers 27
Analysis of Cumulative Impacts 39
TABLES
Table Description Page
1 Modeled Scenarios 6
Historical Depletions of Arizona Other Users 9

Summary of Data Used in the Analysis 20

Probability of Occurrence of Excess Flows Greater Than 250 Kaf And 1.0 Maf Below the Mexico
Diverision at Morelos Dam Comparison Between No Action and Combined Implementation
Agreement and IOP Modeled Conditions 30

W

5A  Comparison of Observed Excess Flow Below Morelos Dam for Year 2006 Under No Action,
IA-IOP 66 kafy, and IA-Top 331 kafy Modeled Conditions 10 Percent Maximum Overrun w/ 3-Year
Payback Schedule 35

5B Differences in Observed Excess Flows Below Morelos Dam for Year 2006 Comparison of the No
Action, to IA-IOP 66 kafy, and IA-Iop 331 kafy Modeled Conditions 10 Percent Maximum Overrun w/
3-Year Payback Schedule 36

6A  Comparison of Observed Excess Flows Below Morelos Dam for Year 2016 Under No Action,
IA-IOP 66 kafy, and IA-Top 331 kafy Modeled Conditions 10 Percent Maximum Overrun w/ 3-Year
Payback Schedule 36

6B Differences in Observed Excess Flows Below Morelos Dam for Year 2016 Comparison of the No
Action, to IA-IOP 66 kafy, and IA-Iop 331 kafy Modeled Conditions 10 Percent Maximum Overrun w/
3-Year Payback Schedule 36

TA Comparison of Observed Excess Flow Below Morelos Dam for Year 2026 Under No Action,
IA-IOP 66 kafy, and IA-Top 331 kafy Modeled Conditions 10 Percent Maximum Overrun w/ 3-Year
Payback Schedule 37

Technical Memorandum No. 2 October 18, 2002
IA, IOP and Related Actions EIS i



Table of Contents

7B Differences in Observed Excess Flows Below Morelos Dam for Year 2026 Comparison of the No
Action, to IA-IOP 66 kafy, and IA-Iop 331 kafy Modeled Conditions 10 Percent Maximum Overrun w/
3-Year Payback Schedule 37

8A  Comparison of Observed Excess Flow Below Morelos Dam for Year 2050 Under No Action,
IA-IOP 66 kafy, and IA-Top 331 kafy Modeled Conditions 10 Percent Maximum Overrun w/ 3-Year
Payback Schedule 38

8B Differences in Observed Excess Flows Below Morelos Dam for Year 2050 Comparison of the No
Action, to IA-IOP 66 kafy, and IA-Iop 331 kafy Modeled Conditions 10 Percent Maximum Overrun w/
3-Year Payback Schedule 38

9 Probability of Occurrence of Excess Flows Greater Than 250 Kaf and 1.0 Maf Below the Mexico

Diversion at Morelos Dam Comparison Between baseline and Combined Cumulative Analysis and IOP
Modeled Conditions 40

10A  Comparison of Observed Excess Flow Below Morelos Dam for Year 2006 Under baseline, CA-IOP
66kafy, and CA-IOP 331 kafy Modeled Conditions 10 Percent Maximum Allowed Overrun w/ 3-Year
Payback Schedule. 46

10B  Differences in Observed Excess Flow Below Morelos Dam for Year 2006 Comparison of the baseline,
CA-IOP 66kafy, and CA-IOP 331 kafy Modeled Conditions 10 Percent Maximum Allowed Overrun
w/ 3-Year Payback Schedule. 47

11A Comparison of Observed Excess Flow Below Morelos Dam for Year 2016 Under baseline, CA-IOP
66kafy, and CA-IOP 331 kafy Modeled Conditions 10 Percent Maximum Allowed Overrun w/ 3-Year
Payback Schedule. 47

11B  Differences in Observed Excess Flow Below Morelos Dam for Year 2016 Comparison of the baseline,
CA-IOP 66kafy, and CA-IOP 331 kafy Modeled Conditions 10 Percent Maximum Allowed Overrun
w/ 3-Year Payback Schedule. 47

12A°  Comparison of Observed Excess Flow Below Morelos Dam for Year 2026 Under baseline, CA-IOP
66kafy, and CA-IOP 331 kafy Modeled Conditions 10 Percent Maximum Allowed Overrun w/ 3-Year
Payback Schedule. 48

12B  Differences in Observed Excess Flow Below Morelos Dam for Year 2026 Comparison of the baseline,
CA-IOP 66kafy, and CA-IOP 331 kafy Modeled Conditions 10 Percent Maximum Allowed Overrun
w/ 3-Year Payback Schedule 48

13A°  Comparison of Observed Excess Flow Below Morelos Dam for Year 2050 Under baseline, CA-IOP
66kafy, and CA-IOP 331 kafy Modeled Conditions 10 Percent Maximum Allowed Overrun w/ 3-Year
Payback Schedule. 49

13B  Differences in Observed Excess Flow Below Morelos Dam for Year 2050 Comparison of the baseline,
CA-IOP 66kafy, and CA-IOP 331 kafy Modeled Conditions 10 Percent Maximum Allowed Overrun

w/ 3-Year Payback Schedule 49
FIGURES
Figure Description Page

1 Projected Future Depletions for Arizona Others 10
2 Projected Future Depletions for PVID 13
3 Projected Future Depletions for PVID/YPRD 13
4 Projected Future Depletions for ID/CVWD 14
5 MWD + [ID/CVWD Modeled Overruns and Paybacks and 21

Resulting River Flow Effects Between Hoover Dam and Parker Dam
Based on 3-Year Payback Schedule w/ Maximum Overrun Equal to 10% of Entitlement

6 MWD + [ID/CVWD Modeled Overruns and Paybacks and 22
Resulting River Flow Effects Between Hoover Dam and Parker Dam
Based on 1-Year Payback Schedule w/ Maximum Overrun Equal to 10% of Entitlement

7 IID/CVWD Modeled Paybacks and 23
Resulting River Flow Effects Between Parker Dam and Imperial Dam
Based on 3-Year Payback Schedule w/ Maximum Overrun Equal to 10% of Entitlement

Technical Memorandum No. 2 October 18, 2002
IA, IOP and Related Actions EIS ii



Table of Contents

FIGURES
Figure Description Page
8 IID/CVWD Modeled Paybacks and
Resulting River Flow Effects Between Parker Dam and Imperial Dam 24
Based on 1-Year Payback Schedule w/ Maximum Overrun Equal to 10% of Entitlement
9 End-of-Year Overrun Account Balances and Resulting Reductions in Lake Mead Storage
(PVID/YPRD/IID/CVWD End-of-Year Overrun Account Balances — Based on 10% O.R. & 3-Year
Payback Schedule) 26
10 End-of-Year Overrun Account Balances and Resulting Reductions in Lake Mead Storage
(PVID/YPRD/IID/CVWD End-of-Year Overrun Account Balances — Based on 10% O.R. & 1-Year
Payback Schedule) 27

11 Lake Mead Flood Release Frequency

No Action to IA-IOP w/ Average Lower Basin Overrun Account Balance of 66 kafy

10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule 29
12 Comparison of Lake Mead Flood Release Frequency

No Action to IA-IOP w/ Maximum Observed Lower Basin Overrun Account Balance of 331 kafy

10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule 29
13 Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2006

No Action to IA-IOP w/ Average Lower Basin Over-run Account Balance of 66 kafy

10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule 31
14 Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2016

No Action to IA-IOP w/ Average Lower Basin Overrun Account Balance of 66 kafy

10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule 31
15 Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2026

No Action to IA-IOP w/ Average Lower Basin Overrun Account Balance of 66 kafy

10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule 32
16 Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2050

No Action to IA-IOP w/ Average Lower Basin Overrun Account Balance of 66 kafy

10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule 32
17 Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2006

No Action to IA-IOP w/ Maximum Observed Lower Basin Overrun Account Balance of 331 kafy

10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule 33
18 Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2016

No Action to IA-IOP w/ Maximum Observed Lower Basin Overrun Account Balance of 331 kafy

10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule 34
19 Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2026

No Action to IA-IOP w/ Maximum Observed Lower Basin Overrun Account Balance of 331 kafy

10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule 34
20 Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2050

No Action to IA-IOP w/ Maximum Observed Lower Basin Overrun Account Balance of 331 kafy

10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule 35
21 Comparison of Lake Mead Flood Release Frequency

Baseline to CA-IOP w/ Maximum Lower Basin Overrun Account Balance of 331 kafy

10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule 40
22 Comparison of Lake Mead Flood Release Frequency

Baseline to CA-IOP w/ Maximum Observed Lower Basin Overrun Account Balance of 331 kafy

10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule 41
23 Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2006

Baseline to CA-IOP w/ Maximum Lower Basin Overrun Account Balance of 331 kafy

10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule 42
24 Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2016

Baseline to CA-IOP w/ Maximum Lower Basin Overrun Account Balance of 331 kafy

10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule 42

Technical Memorandum No. 2 October 18, 2002
IA, IOP and Related Actions EIS fii



Table of Contents

FIGURES

Figure Description Page

25 Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2026

Baseline to CA-IOP w/ Maximum Lower Basin Overrun Account Balance of 331 kafy

10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule 43
26 Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2050

Baseline to CA-IOP w/ Maximum Lower Basin Overrun Account Balance of 331 kafy

10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule 43
27 Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2006

Baseline to CA-IOP w/ Maximum Observed Lower Basin Overrun Account Balance of 331 kafy

10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule 44
28 Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2016

Baseline to CA-IOP w/ Maximum Observed Lower Basin Overrun Account Balance of 331 kafy

10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule 45
29 Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2026

Baseline to CA-IOP w/ Maximum Observed Lower Basin Overrun Account Balance of 331 kafy

10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule 45
30 Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2050

Baseline to CA-IOP w/ Maximum Observed Lower Basin Overrun Account Balance of 331 kafy

10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule 46

Technical Memorandum No. 2 October 18, 2002
IA, IOP and Related Actions EIS iv



TECHNICAL MEMORANDUM NO. 2
EVALUATION OF POTENTIAL HYDROLOGIC EFFECTS OF THE
PROPOSED DRAFT INADVERTENT OVERRUN POLICY

The Bureau of Reclamation (Reclamation) proposes a policy that will identify inadvertent overruns,
establish procedures that account for inadvertent overruns, and define subsequent payback requirements
to the Colorado River mainstream. This Inadvertent Overrun and Payback Policy (IOP) is a condition
precedent of the Quantification Settlement Agreement (QSA) between three California water agencies.
The implementation of an IOP is a federal action. As such, the National Environmental Policy Act
(NEPA) requires the evaluation of potential environmental impacts resulting from this proposed federal
action.

This technical memorandum describes the methodology employed to evaluate the potential hydrologic
effects resulting from the proposed implementation of the IOP. Also included in this technical
memorandum is a summary of the evaluation results, findings and conclusions.

BACKGROUND

In its June 3, 1963 opinion in the case of Arizona v. California (373 U.S. 546), the Supreme Court of the
United States held that the Congress has directed the Secretary of the Interior (Secretary) to administer a
network of useful projects constructed by the Federal Government on the lower Colorado River, and it
has entrusted the Secretary with sufficient power to direct, manage, and coordinate their operation. The
Court held that this power must be construed to permit the Secretary to allocate and distribute the waters
of the mainstream of the Colorado River within the boundaries set down by the Boulder Canyon Project
Act (45 Stat. 1057, 43 U.S.C. 617) (BCPA). The Secretary has entered into contracts for the delivery of
Colorado River water with entities in Arizona, California, and Nevada in accordance with section 5 of the
BCPA.

The Secretary has the responsibility of operating Federal facilities on the Colorado River and delivering
mainstream Colorado River water to users in Arizona, California, and Nevada that hold entitlements,
including present perfected rights, to such water.

Article V of the Decree of the Supreme Court of the United States in Arizona v. California dated March 9,
1964 (376 U.S. 340) requires the Secretary to compile and maintain records of diversions of water from
the mainstream, of return flow of such water to the mainstream as is available for consumptive use in the
United States or in satisfaction of the Mexican Treaty obligation, and of consumptive use of such water.
Reclamation reports this data each year in the Decree Accounting Record.

Pursuant to the Criteria for Coordinated Long-Range Operation of Colorado River reservoirs developed
as a result of the Colorado River Basin Project Act of September 30, 1968, the Secretary annually
consults with representatives of the governors of the Colorado River Basin States, general public and
others and issues an Annual Operating Plan (AOP) for the coordinated operation of the Colorado River
reservoirs. Reclamation also requires the major Colorado River water users in the Lower Basin to
schedule water deliveries in advance for the following calendar year (calendar year is the annual basis for
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Decree Accounting of consumptive use in the lower Colorado basin). Reclamation requires each water
user to later report its actual water diversions and returns to the mainstream.

Pursuant to 43 CFR part 417, prior to the beginning of each calendar year, Reclamation consults with
entities holding BCPA section 5 contracts (Contractor) for the delivery of water. Under these
consultations, Reclamation makes recommendations relating to water conservation measures and
operating practices in the diversion, delivery, distribution, and use of Colorado River water. Reclamation
also makes a determination of the Contractor’s estimated water requirements for the ensuing calendar
year to the end that deliveries of Colorado River water to each Contractor will not exceed those
reasonably required for beneficial use under the respective BCPA contract or other authorization for use
of Colorado River water. Reclamation then monitors the actual water orders, receives reports of
measured diversions and return flows from major contractors and federal establishments, estimates
unmeasured diversions and return flows, calculates consumptive use from preliminary diversions and
measured and unmeasured return flows, and reports these records on an individual and aggregate monthly
basis. Later, when final records are available, Reclamation prepares and publishes the final Decree
Accounting Record on a calendar year basis.

For various reasons, a user may inadvertently consumptively use Colorado River water in an amount that
exceeds the amount available under its entitlement (inadvertent overrun). Further, the final Decree
Accounting Record may show that an entitlement holder inadvertently diverted water in excess of the
quantity of the entitlement that may not have been evident from the preliminary records. Reclamation is
therefore considering an administrative policy to define inadvertent overruns, establish procedures that
account for the inadvertent overruns and define the subsequent requirements for payback to the Colorado
River mainstream.

I0OP FEATURES CONSIDERED

The following features of Reclamation’s proposed Lower Colorado River Basin IOP were considered in
this evaluation:

a. Inadvertent overruns are those that the Secretary deems to be beyond the control of the water user.
Examples of inadvertent overruns include; overruns resulting from discrepancies between
preliminary and final stream flow and diversion records and overruns resulting from an
unanticipated but lawful use by a higher-priority water user.

b. An inadvertent overrun is Colorado River water diverted, pumped or received by an entitlement
holder of the Lower Division States that is in excess of the water user’s entitlement for that year.
The inadvertent overrun policy provides a structure to pay back the amount of water diverted,
pumped or received in excess of entitlement. The inadvertent overrun policy does not create any
right or entitlement to this water, nor does it expand the underlying entitlement in any way. An
entitlement holder has no right to order, divert, pump or receive an inadvertent overrun. If,
however, water is diverted, pumped or received inadvertently in excess of entitlement, and the
Contractor’s State’s apportionment of Colorado River water for that year is exceeded, the
inadvertent overrun policy will govern the payback. The IOP cannot be applied to diversion or
acreage based entitlements without appropriate methodology, nor does this policy apply in any
manner to the deliveries made under the United States Mexico Water Treaty of 1944,
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c. Payback will be required to commence in the calendar year that immediately follows the release
date of a Decree Accounting Record that reports uses that are in excess of an individual’s
entitlement.

d. Payback must be made only from measures that are above and beyond the normal consumptive
use of water (extraordinary conservation measures). Extraordinary conservation measures mean
actions taken to conserve water that otherwise would not return to the mainstream of the Colorado
River and be available for beneficial consumptive use in the United States or to satisfy the
Mexican treaty obligation. Any entitlement holder with a payback obligation must submit to
Reclamation, along with its water order, a plan that will show how it will intentionally forbear use
of Colorado River water by extraordinary conservation and/or fallowing measures sufficient to
meet its payback obligation and that demonstrates that the measures being proposed are in
addition to those being implemented to meet an existing transfer or conservation agreement, and
that are in addition to the measures found in its Reclamation approved conservation plan. Plans for
payback could also include supplementing Colorado River system water supplies with non-system
water supplies through exchange or forbearance or other accepTable arrangements, provided that
non-system water is not physically introduced into the system. Water banked off-stream or
groundwater from areas not hydrologically connected to the Colorado River or its tributaries are
examples of such supplemental supplies. Water ordered but subsequently not diverted is not
included in this policy in any manner. If such water is not charged against a user's entitlement, it
will not be counted in any other manner with respect to decree accounting.

e. Maximum cumulative inadvertent overrun accounts will be specified for individual entitlement
holders as ten percent of an entitlement holder’s normal year consumptive use entitlement. With
regard to a conservation transfer, the specific terms of the transfer would address whether or not
the proportionate overrun account is also transferred. (Normal year means a year for which the
Secretary has determined that sufficient mainstream Colorado River water is available for release
to satisfy 7.5 maf of annual consumptive use in the States of California, Arizona and Nevada.)

f.  The number of years within which an overrun (calculated from consumptive uses reported in final
Decree Accounting Records) must be paid back and the minimum payback required for each year
shall be as follows:

1. In ayear in which the Secretary makes a flood control release or a space building release, any
accumulated amount in the overrun account will be forgiven.

2. If the Secretary has declared a 70R surplus in the AOP, any payback obligation will be
deferred at the entitlement holder’s option.

3. In a year when the Lake Mead water surface elevation is between the elevation for a 70R
surplus declaration and elevation 1,125 feet above mean sea level on January 1, the payback
obligation incurred in that year must be paid back in full within 3 years of the reporting of the
obligation, with a minimum payback each year being the greater of 20 percent of the
individual entitlement holder’s maximum allowable cumulative overrun account amount or
33.3 percent of the total account balance.
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4. In a year when the Lake Mead water surface elevation is at or below elevation 1,125 feet
above mean sea level on January 1, the total account balance will be paid back in full in that
calendar year.

5. For any year in which the Secretary declares a shortage under the Decree, the total account
will be paid back in full that calendar year, and further accumulation of inadvertent overruns
will be suspended as long as shortage conditions prevail.

g. A separate inadvertent overrun account may be established in those limited cases in which a lower
priority user is, or has agreed to be, responsible for consumptive uses by one or more un-
quantified senior water entitlement or right holders having finite service area acreage. The separate
inadvertent overrun account will be limited to a maximum cumulative amount of 10 percent of the
senior right holders average consumptive use. Such inadvertent overrun accounts will be the
assigned responsibility of the lower priority user in addition to their own entitlement based
inadvertent overrun account. If, however, such senior entitlement or right holders’ approved
aggregate calendar year water orders are in excess of the specified amount above which the lower
priority user will be responsible, such excess will not be deemed inadvertent and the lower priority
user’s water order for that year will be reduced accordingly by Reclamation.

h. Each month, Reclamation will monitor the actual water orders, receive reports of measured
diversions and return flows from Contractors and federal establishments, estimate unmeasured
diversions and return flows, and project individual and aggregate consumptive uses for the year.
Should preliminary determinations indicate that monthly consumptive uses by individual users, or
aggregate uses, when added to the approved schedule of uses for the remainder of that year,
exceed contract entitlements but are not exceeding the maximum inadvertent overrun account
amount, Reclamation will notify in writing the appropriate entities that the preliminary
determinations are forecasting annual uses in excess of their entitlements.

i. During years in which an entitlement holder is forbearing use to meet its payback obligation,
Reclamation would monitor the implementation of the extra-ordinary conservation measures and
require that the district’s consumptive use be at or below their adjusted entitlement. Should the
district’s actual monthly deliveries for about the first five months of the year exceed their
forecasted orders, and projections indicate the district’s end-of-year use is likely to be five percent
above their adjusted entitlement, Reclamation will notify the district in writing. At the end of
about seven months, if it continues to appear that the district is likely to be above their adjusted
entitlement, Reclamation will notify the district that they are at risk of exceeding their adjusted
entitlement and having their next years orders placed under enforcement proceedings.

j. Under enforcement proceedings, during the year, Reclamation would again monitor the
implementation of the extra-ordinary conservation measures and require that the districts
consumptive use be at or below their re-adjusted entitlement. Should the district’s actual monthly
deliveries for about the first five months exceed their forecasted orders and projections indicate the
district’s end-of-year use is likely to be five percent above their re-adjusted entitlement,
Reclamation will notify the district in writing that they are at risk of being subjected to
enforcement proceedings. Should the district’s actual monthly deliveries for the first seven months
exceed their forecasted orders, and projections indicate the district’s end-of-year use is likely to be
above their adjusted entitlement Reclamation would advise the entitlement holder in writing by
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July 31, consult with the entitlement holder on a modified diversion schedule and then limit
diversions to the entitlement holder for the remainder of the year such that by the end of the year,
the individual entitlement holder has met their payback obligation.

k. Procedures will be established for accounting for inadvertent overruns on an annual basis and for
supplementing the final Decree Accounting Record. The procedures and measures for
administering the IOP will be reviewed every five years under the Long Range Operating
Procedures review.

MODELING APPROACH

A numeric model was used to analyze the potential hydrological effects associated with the proposed
implementation of the IOP. The model was used to provide projections of potential future Colorado
River system conditions (i.e., reservoir releases, reservoir surface elevations, diversions and depletions,
and river flows) under the various operational scenarios being considered under the IOP. The modeling
results were then used to compare the potential future conditions under the action and no action
alternatives. Specifically, the analyses presented herein are based on potential effects of changed river
flows and water levels within the Colorado River and mainstream reservoirs. The analysis was limited to
the portion of the river and facilities that extend from Lake Mead to the Northerly International Boundary
upstream of Morelos Dam.

Certain assumptions were developed and used to model the potential users that could potentially incur
inadvertent overruns in the future, the quantities of overruns and the payback requirements. The assumed
annual overrun and payback amounts were converted to annual flow volumes that were then reflected as
increases or decreases to river flows and reservoir releases.

A general overview of the steps taken to model the potential effects that could result from the
implementation of the proposed IOP follows:

1. Developed assumptions with respect to which Colorado River water users potentially would incur
overruns and therefore be subject to the IOP payback requirements. This was achieved through a
combination of the following activities:

a. Identification of agencies with quantified water entitlements,

b. An evaluation of historical delivery requests and actual depletion records to identify agencies
with a history of incurred overruns, and

c. An evaluation of current agency water management practices to determine if sufficient
scheduling, measurement and reporting practices are in place to enable the agency to minimize,
control, or eliminate future overruns.

2. A reasonable estimate of future overrun account balances was then developed for those agencies
identified as having the potential to incur future overruns and that are subject to IOP payback
requirements. This was achieved through the following steps:

a. The historic depletions of each affected agency were quantified, verified and evaluated to
ascertain the historic and more recent water use trends. In several instances, the analysis of the
agency historic demands were focused on only the most recent 12 years of depletion data since
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it became apparent that these values most accurately represent the current demand trends of
these agencies and are reflective of current water management practices, service area water
demands and cropping patterns, where applicable.

b. The historical demand data for each agency were used to project the future demand conditions.
Where appropriate, the projected demands were adjusted to reflect the projected increases in
demand provided by the individual agencies. The historical pattern of fluctuating annual
demands was then replicated over the projected demands in order to achieve a more reasonable
estimate of future depletion conditions for the 75-year study period. The integrity of this
process was maintained by making sure that the average of the fluctuating demands was equal
to the average of the projected normalized demands. In some instances, such as in the case of
the Imperial Irrigation District, projected demands developed by them and used for similar
studies were made available for use in this study.

c¢.  Using the projected future depletion conditions discussed above, an estimate of future depletion
conditions without the IOP (no overruns allowed) was then developed and used in the modeling
of the No Action alternative. To reflect the “no overrun conditions”, the depletions for each
agency (or group of agencies) were limited by the provisions of their existing contracts.

d.  The numeric model was then used to simulate the future depletion conditions with the IOP and
future depletion conditions without the IOP (No Action alternative). A total of six different
scenarios were run for each agency or combination of agencies (see Table 1). Each run
considered a different combination of maximum allowed overrun account balance and payback
period. The maximum allowed overrun account balance was based on a percentage of the
agency entitlement. Two percentages were considered, ten percent and five percent. Also,
three payback periods were considered — three years, one year and zero years. The zero year
payback schedule represents the shortage water supply conditions. Under these conditions,
there would be no overruns allowed and previously existing balances would need to be paid
back in full in the current existing calendar year. The following Table provides a summary of
the different simulated IOP scenarios.

Table 1
Modeled Scenarios
Scenario Maximum Allowed Overrun
No. Account Balance Payback Period (years)

1 10% 3
2 10% 1
3 10% 0
4 5% 3
5 5% 1
6 5% 0

Scenario accounting was then performed to determine how each combination of maximum
allowed overrun account balance and payback period conditions compared to the modeled No
Action conditions (future conditions without the IOP). The differences are believed to
represent a reasonable estimate of future overrun account balances under each of the respective
modeled IOP scenarios.
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3. For each modeled scenario, the range of estimated future overrun account balances over the 75-year
period that was analyzed was then ranked and analyzed statistically. Key statistics identified for

each modeled scenario included the mean and maximum values and cumulative distribution.

4. The mean and maximum values were then used to analyze the potential effects to Colorado River

flow below Hoover Dam and effects on storage and releases from storage at lakes Mead, Mohave
and Havasu resulting from each modeled IOP scenario. The hydrological effects identified in this

technical memorandum were then used to further analyze potential effects on other resources. The

analysis of these other resources was a separate analysis by others and the results of said analyses are
addressed in the Draft EIS. The hydrological effects were generally determined as follows:

a.

Evaluation of River Flow Impacts — The proposed implementation of the IOP could affect

Colorado River flows in two ways. First, when an overrun is incurred, the flows in the river are
increased by an amount equivalent to the amount of inadvertent overrun incurred in that
specific year. For analysis purposes, the average value of the range of estimated future overrun
amounts under each modeled IOP scenario was assumed to represent the most likely scenario
and the maximum value was assumed to represent the potential maximum effect on river flows
under the first condition — river flow increase due to incurred overrun.

Secondly, in a payback period, the flows in the river are decreased by an amount equivalent to
the amount of payback required in each year of the payback period. The potential river flow
reductions under this condition are greatly affected by the length of the payback period. For
example, the potential river flow reduction resulting from a one-year payback period
requirement could potentially be three times that which would be incurred under a three-year
payback period. However, it was assumed that in any given year under IOP, some of the IOP
participating agencies would be incurring overruns while others would be in a payback cycle.
Based on this most likely scenario, the mean value of the range of estimated future overrun
account balances under each modeled IOP scenario was assumed to represent the potential
maximum effect on river flows under this condition — river flow reductions due to required IOP
payback.

Evaluation of Lake Level Impacts — The proposed implementation of the IOP could affect

Colorado River mainstream reservoirs by reducing the amount of water in storage. Again, this
analysis was limited to the portion of the river and facilities that extend from Lake Powell to
the Northerly International Boundary upstream of Morelos Dam. Therefore, only those
mainstream reservoirs located within that portion of the river system were evaluated. This
included lakes Powell, Mead, Mohave and Havasu. A reduction in the amount of water in
storage and water levels in Lake Mead (and Lake Powell due to equalization) could potentially
occur when an inadvertent overrun is incurred. The amount of reduction in these two reservoirs
would be equivalent to the amount of inadvertent overrun incurred in that specific year.
However, this is believed to be a temporary condition since the depletion resulting from the
inadvertent overrun would be restored though the payback system or with flood waters. At the
end of the payback period, the depletion resulting from the inadvertent overrun is assumed to be
offset and therefore, the long-term effect is considered to be negligible. For analysis purposes,
the maximum value of the range of estimated future overrun account balances under each
modeled IOP scenario was assumed to represent the potential maximum effect on reservoir
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storage content, albeit a temporary effect.

c. Evaluation of Flood Control Releases and Excess Flows to Mexico Impacts - The proposed
implementation of the IOP could affect Lake Mead flood control releases and excess flows by
reducing the amount of water in storage at Lake Mead. For the purposes of this analysis,

excess flows to Mexico are assumed to occur entirely due to flood control releases originating
at Hoover Dam. A reduction in the amount of water in storage would effectively increase the
ability of Lake Mead to capture more water and thereby reduce flood releases. The reduction in
the amount of water in storage would be equivalent to the amount of inadvertent overrun
incurred in that specific year in addition to any unpaid account balances. Again, this is believed
to be a temporary condition since depletion resulting from the inadvertent overrun would be
restored through the payback system. For analysis purposes, the mean and maximum values of
the range of estimated future overrun account balances under each modeled IOP scenario were
used to evaluate the potential effect on Lake Mead flood control releases and excess flows to
Mexico.

To accomplish this evaluation, it was necessary to integrate the results from the previously
described numeric model with the RiverWare model. The mean and maximum values of the
range of estimated future overrun account balances under each modeled IOP scenario were
used as Lake Mead depletions in the Implementation Agreement and Cumulative Analysis
modeled conditions. A detailed explanation of these and other operation scenarios considered
and evaluated as part of the overall environmental impact study can be found in Technical
Memorandum No. 1 - Analysis of River Operations And Water Supply (Appendix G of EIS).
The overrun account balance was simulated by holding the respective overrun account balance
as a depletion from Lake Mead. To ensure that the affect of an overrun account balance was
reflected in every flood control year, an overrun account balance was assumed to exist in year
one. Thereafter, the same amount was removed from the Lake Mead content every time there
was a flood release from Lake Mead. This approach generally held the depleted content amount
constant throughout the 75-year period of analysis. In actuality, this would not be the case
because overrun account balances will vary from year to year and may not exist in some years.
Nevertheless, this approach provided a means of identifying the worst-case potential impact
that could occur in any given year under each of the modeled IOP scenarios. However, it
should be noted that the probability that such an effect would occur is uncertain, although
believed to be low, due to the low likelihood that flood release event will coincide with a period
when all entities have maximum overrun account balances.

POTENTIAL INADVERTENT OVERRUN USERS

A discussion of which Lower Basin States and agencies were assumed would incur inadvertent overruns
in the future follows. The assumed amounts of inadvertent overruns that could be incurred by each state
and agency are also discussed below.

POTENTIAL ARIZONA INADVERTENT OVERRUN CONDITIONS

Arizona Colorado River water users were segregated into two groups to facilitate evaluation of historical
and future Arizona water depletions. The two groups were - Central Arizona Project (CAP) users, and
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other Arizona users. An assessment of the likelihood that each one of these groups could incur future
inadvertent overruns was then made.

An evaluation of historical depletion records identified few instances where the depletions of Arizona
agricultural users located below Parker Dam approached their respective entitlements. The likelihood that
these users would incur future inadvertent overruns was thus considered to be very low. Therefore, for
modeling purposes, the assumption was made that this group of Arizona users would not incur future
inadvertent overruns.

The agricultural users located along the river have a higher priority than the CAP users. As such, the
beneficial use requirements for the agricultural users would, in most instances, be fully satisfied. The
CAP users would then be entitled to use the remaining water supplies that are within Arizona’s 2.8 maf
normal year Colorado River water apportionment. The CAP has several water management programs
that can be used to minimize or eliminate Arizona’s inadvertent overruns. First, the CAP intends to use
Lake Pleasant and various central Arizona groundwater storage programs to manage future available
Colorado River water supplies. CAP will use water supplies stored in these facilities to minimize or
offset any inadvertent overruns that may be incurred by the higher priority Arizona agricultural users.
Further, CAP has the ability to adjust its diversions on a near daily basis. Given these water management
systems, it is highly probable that Arizona will be able to adhere to its depletion schedules and stay within
its apportioned amounts.

The recorded Arizona depletions for the most recent 12 years were used to represent the current demand
trends. This period was used because the depletions are probably most indicative of current water
management practices, service area water demands and cropping patterns, where applicable. Table 2
presents the historical depletions of the Arizona Other Users for the most recent twelve years.

Table 2
Historical Depletions of Arizona Other Users
Year Depletion (kaf)
1988 1,423
1989 1,471
1990 1,481
1991 1,411
1992 1,314
1993 1,222
1994 1,421
1995 1,436
1996 1,519
1997 1,440
1998 1,338
1999 1,340

The historic demand data was normalized and then extrapolated to provide a basis for future demand
conditions. Recognizing that the historic demand data does not reflect recent water management
practices, the historic demand data was normalized to remove any increasing or decreasing trend and it
was also adjusted in a manner that the average of the historic demand data was made equal to the average
of the demand data for the most recent 12-years. The focus of the analysis being on the fluctuation or
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departure from the average demand data. The projected future demands were also adjusted to reflect
ADWR’s projected 70 kaf per year water demand increase, as published in Appendix H of Reclamations
2001 Surplus EIS. The historical pattern of fluctuating annual demands was then replicated over the
projected demands in order to achieve a more reasonable estimate of future depletion conditions. The
integrity of this process was maintained by making sure that the average of the fluctuating demands was
equal to the average of the projected normalized demands. Figure 1 presents the projected future Arizona
Other demands that were used to assess the likelihood and magnitude of future potential Arizona
inadvertent overruns.

Figure 1 shows total projected demands for Arizona Others (AZOTH) average approximately 1.34 mafy
and fluctuate an average of approximately 50 kaf from year to year, with the maximum annual fluctuation
being approximately 260 kaf in year 2013. Since CAP has the capacity to divert up to 180 kaf per month,
it is reasonable to assume that CAP will be able to monitor Arizona’s total scheduled deliveries and
monthly diversions, and make the necessary adjustments to remain essentially even, offsetting any
inadvertent overruns that might be incurred by the Arizona Others users. These adjustments could occur
in the later lower water use months, i.e., November and December. With this approach, CAP could
potentially keep overruns to less than 5 kafy.

Figure 1
Projected Future Depletions for Arizona Others
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However, there could still be instances of additional inadvertent overruns by the Arizona groundwater
pumpers. These depletions are typically not totaled until the final Decree Accounting is completed. This
accounting does not occur until after the close of the accounting year, usually March or April of the
following year. However, an evaluation of recent historical Arizona groundwater pumpers’ depletions
suggests that inadvertent overruns incurred by these users are usually less than 5 kaf, with a maximum of
15 kaf.
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Recognizing that the CAP can make day-to-day adjustments to their December diversions to match the
remaining amounts available, the total future inadvertent overruns for Arizona are not expected to be
significant. Because of the complexity involved in modeling such a small amount of potential inadvertent
overrun, and recognizing that the real time operation would be refined with experience the decision was
made to not include this amount in the analysis. However, it should be noted that this does not mean that
these inadvertent overruns would not be subject to the requirements of the IOP, if and when such a policy
is implemented.

POTENTIAL NEVADA INADVERTENT OVERRUN CONDITIONS

The portion of Nevada that depends on Colorado River water is limited to southern Nevada, primarily the
Las Vegas Valley and the Laughlin area further south. The Colorado River Commission and the Southern
Nevada Water Agency (SNWA) manage Nevada's Colorado River water supply. The SNWA coordinates
the distribution and use of the water by its member agencies whose systems provide retail distribution.
Nevada has five principal points of diversion for Colorado River water. The largest occurs in the Las
Vegas Valley that pumps water from Lake Mead at Saddle Island (on the west shore of the lake's Boulder
Basin) through facilities of SNWA. The water is pumped at two adjacent pumping plants. Three other
diversion points are downstream of Davis Dam. They serve the community of Laughlin, Southern
California Edison's coal fired Mohave Generating Station and uses on that portion of the Fort Mojave
Indian Reservation lying in Nevada. The fifth diversion consists of water used by federal agencies in
Nevada, primarily the National Park Service and its concessionaires at various points on lakes Mead and
Mohave. Nevada’s current Colorado River water demand now exceeds its Colorado River normal water
apportionment of 300 kafy. SNWA depletions represent approximately 90 percent of this amount.

Nevada has no history of incurring inadvertent overruns. Further, since SNWA manages Nevada's
Colorado River water supply and its own depletions account for over 90 percent of Nevada’s total
depletions, the responsibility of managing and controlling future inadvertent overruns will fall on SNWA.
SNWA intends to use its groundwater supplies within the Las Vegas Valley to manage future available
Colorado River water supplies. It was assumed that SNWA’s ability to adjust its diversions on a near
daily basis and its use of groundwater supplies would be effective in minimizing and offsetting any
inadvertent overruns that may be incurred by other Nevada users. As such, it is highly probable that
Nevada will be able to adhere to its future depletion schedules and stay within its apportioned amounts.
Therefore, for modeling purposes, the inadvertent overruns that may be incurred by Nevada users other
than SNWA are believed to be minimal and therefore were not modeled or analyzed.

POTENTIAL CALIFORNIA INADVERTENT OVERRUN CONDITIONS

California does not have a history of exceeding their entitlement. This is due to the fact that Article
II(B)6 of the Decree allows some agencies to utilize unused Lower Basin apportionment and also
Colorado River water contracts allow some agencies to receive surplus water supplies that are made
available coincident with Lake Mead flood release conditions. The Seven Party Agreement provides up
to 3.85 mafy to California water users, in three priorities during a normal year. The Palo Verde Irrigation
District (PVID) and the Yuma Project Reservation Division (YPRD) hold the first two priorities. Within
this priority, PVID’s water use is restricted to 104,500 acres of valley land. Imperial Irrigation District
(IID), Coachella Valley Water District (CVWD) and 16,000 acres of PVID Mesa lands hold third priority.
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Within this priority are PVID’s mesa lands. In addition, the 1934 Agreement of Compromise gave IID a
higher priority, within this third priority, than CVWD. Metropolitan Water District of Southern
California (MWD) holds fourth priority.

PVID and YPRD do not have quantified water rights. Their Colorado River water depletions are
restricted by the number of acres that they are allowed to irrigate with Colorado River water. PVID’s
entitlement is tied to their right to irrigate 104,500 acres with Priority 1 water in the valley and an
additional 16,000 acres associated with Priority 3B. YPRD’s entitlement is tied to their right to irrigate
25,000 acres within the Project boundary.

Currently there is no specific quantification of the rights of each of the above named irrigation districts.
In any given year, the depletions by each of these agencies will vary, with the only restriction being that
the total use by the four districts cannot exceed the 3.85 mafy cap in a normal year. An exception to this
occurs under surplus determinations by the Secretary. Also, 1989 Approval Agreement among IID,
CVWD, PVID, and MWD amended the 3.85 maf cap by allowing MWD to access up to 110 kaf of water
conserved under the 1988 MWD/IID agreement, provided that under certain specified conditions, CVWD
would be given the right to use the first 50 kaf. As such, the current cap for the four districts (PVID,
YPRD, IID and CVWD) is from 3.74 to 3.80 maf, during a normal year depending upon certain specified
conditions. Consistent with utilizing an assumed 3.80 maf cap for modeling purposes, the I1ID projected
depletions also assumed that the IID/MWD conservation agreement is also in place. In addition, the
CVWD demands were assumed to be the demands that CVWD would seek to maintain consistent with
their current entitlement.

Because of the similar water rights of PVID and YPRD, the historic and future depletions of these two
agencies were analyzed together. For similar reasons, the historic and future depletions of CVWD and
IID were also analyzed together. PVID/YPRD historic depletions were normalized and extrapolated to
develop projected Colorado River water depletions for these agencies. The historic PVID data was first
normalized which removed any increasing or decreasing trend in the historic demands data. (In the
earlier years, PVID use was increasing as the amounts of land under irrigation was increasing).
Normalizing the data allowed the analysis to focus on the potential for overruns assuming more recent
farming and water management practices. However, since the historic depletions for YPRD include a
significantly higher percentage of estimated unmeasured returns and is less accurate, the normalized data
for PVID was increased such that the projected average depletions and the average depletions over the
last 12 years for both districts combined equaled 420 kaf. The 420 kaf average is consistent with Decree
Accounting records.

The inadvertent overrun analysis focuses on the potential for MWD overruns as they relate to PVID
fluctuations. In the analysis, the maximum overrun that can occur due to a PVID fluctuation in use is
calculated by adding 10% of the estimated 420 kaf that MWD is responsible for and 10% of MWD base
entitlement of 550 kaf. It needs to be noted that prior to determining the amount of overage MWD is
responsible for as it relates to uses of the first two priorities, the IID and Coachella incurred depletions are
first considered. If any unused entitlement is available to MWD from IID/CVWD, that unused supply
was assumed to be applied that year against any uses above the 420 kaf related to PVID/YPRD.

For the purpose of this analysis, it was also assumed that MWD would not exceed its annual entitlement
amount and therefore would not incur any direct overruns. The bases for this modeling assumption
include the knowledge that MWD has access to other supplies and that it has the ability to accurately
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monitor and measure their diversions. Further, because of its responsibility to payback overruns incurred

by PVID, it was assumed that MWD would attempt to minimize additional overruns beyond those that are
assigned to MWD by way of PVID fluctuations. As such, no direct MWD overruns were modeled as part

of this analysis. Figure 2 presents the projected future PVID depletions.

Figure 2
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The projected future YPRD depletions were then added to the projected future PVID depletions to
represent the combined PVID/YPRD future depletions (California Priorities 1 and 2 demands). Figure 3
presents the projected future PVID/YPRD depletions.

The projected future IID/CVWD depletion schedule was developed similar to that developed for PVID
but with some differences. = While the historic data was normalized based on the 12-year depletion
record, the normalization method applied to the projected depletions differed. IID previously developed
an elaborate model based on the 12-year gate delivery records for the period between 1987 to 1998. 11D
used this model to evaluate the potential effects of the conservation transfers currently being considered.
The model allows alternate conservation methods to be considered by different farming operations and
yields change in drainflow, drainflow quality, and change in gate delivery data for each different modeled
scenario. In order to extend the 12-year base historic data to 75 years, the historic fluctuations were
mapped using net Eto. Further details on how this mapping occurred is explained in the IID/SDWA
EIR/EIS. The projected future CVWD depletions were added to the projected future IID depletion
schedule. Figure 4 presents the projected IID/CVWD depletions. It should be noted that the any
differences between the projected future depletions for IID/CVWD used in this study and those being
used by IID in their own studies related to assumptions with respect to the transfer programs that are
considered to be put in place at different points in the future. Any minor differences are expected to be
reconciled prior to the preparation of the Final EIS for this study.

Figure 4
Projected Future Depletions for IID/CVWD
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Development of Projected California Depletion Schedules for the No Action Alternative

The Seven Party Agreement provides up to 3.85 mafy to California water users holding priorities one to
three, during a normal year. However, because of existing water conservation agreements between the
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California agricultural agencies and MWD , the total entitlement under priorities one thru three were
modeled as being limited to 3.80 maf (explanation of assumed 3.8 maf cap previously provided in section
entitled — “Potential Future California Inadvertent Overrun Conditions”, page 12). PVID/YPRD holds the
first two priorities. IID/CVWD/PVID hold third priority and MWD holds the fourth priority.
PVID/YPRD do not have quantified water rights. PVID/YPRD depletions are restricted by the number of
acres that they are allowed to irrigate with Colorado River water and their district/project boundaries.

Under nearly all water supply conditions, the water demands of the two highest priorities (PVID/YPRD)
must be fully satisfied. This condition was maintained in the development of the No Action modeled
condition. As such, the IID/CVWD No Action condition depletion schedule was calculated by
subtracting the PVID/YPRD annual depletions from 3.80 maf. The depletion schedules provided by
IID/CVWD were compared to the IID/CVWD No Action condition depletion schedule. In years where
the IID/CVWD No Action condition depletion was greater than the amount shown on the depletion
schedules provided by IID/CVWD, the difference was said to be water that could be made available for
use by MWD (unused Priority 1, 2 & 3 supply) in accordance with the provisions of the Seven Party
Agreement. As such, the MWD No Action condition depletion schedule (the amount remaining of the 4.4
maf) was calculated by subtracting from 4.4 maf the lesser of either the depletion schedules provided by
[ID/CVWD or IID/CVWD No Action condition depletion schedule, the PVID/YPRD annual depletion
schedule, and the Present Perfected Rights (50 kaf). Tables A2, A3 and A4 in Appendix A provide the
detailed calculations for each modeled year.

Accounting Effects of Quantification Settlement Agreement:

During the negotiations for the Quantification Settlement Agreement (QSA) it was recognized that
constantly fluctuating uses by PVID/YPRD would make it very difficult for IID to plan for and assure a
specific quantity of urban transfer. To accommodate this issue, MWD agreed to assume responsibility
for any uses by PVID/YPRD that exceed their long-term annual average depletion of 420 kaf provided
that other provisions of the key terms of the QSA that benefited MWD were realized. For the purposes
of modeling the IOP, PVID/YPRD’s use in excess of 420 kafy is treated as an inadvertent overrun.
However, the obligation for payback of this overrun is assumed by MWD. Under this same agreement,
MWD receives the right to use any unused portion of the 420 kafy PVID/YPRD target supply without
claims by IID or CVWD to use of this water.

This provision of the QSA provides a slight modification to the manner that water is allocated under the
Seven-Party Agreement. It will have a tendency to stabilize the widely fluctuating depletions of the first
three priorities as well as the Priority 4 supply (MWD). This provision of the QSA was modeled by
holding IID/CVWD’s annual depletion to 3.38 maf. The depletion schedules provided by IID/CVWD
were compared to this capped depletion schedule. In years when the depletion was less than the amount
shown on the capped depletion schedule, the difference was assumed to be water available for use by
MWD (unused Priority 1, 2 & 3 supply). In years where PVID/YPRD’s use was over the target of 420
kaf, the average was assumed to be MWD’s payback obligation. In years where the ID/CVWD’s use
was less than 3.38 maf, MWD’s payback obligation was reduced by the difference between the observed
[ID/CVWD use and the 3.38 maf The results of these calculations are shown in Table A-4 in Appendix
A. The depletion schedule that was calculated and used to model MWD’s annual depletions is also
shown on Table A-4, in Appendix A.
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For modeling purposes, it was assumed that the 420 kaf target depletion for PVID/YPRD was a fixed cap
obligation for MWD. The responsibility for paying back the amount over the 420 kaf target depletion is
assumed by MWD. Thus any amount of use over the 420 kaf would need to be paid back. Normal
reduced PVID/YPRD uses the following year would not be considered a payback. To further facilitate
the modeling process, the assumption was made that MWD’s minimum annual depletion was 550 kaf per
year.

The analysis assumed that MWD would utilize any unused portion of the 3.38 mafy to reduce or avoid an
overrun incurred by PVID/YPRD. To account for the unused IID/CVWD entitlement that is made
available to MWD, the IID/CVWD-provided depletion schedules were first capped at 3.38 maf. Any
unused portion of the 3.38 maf - Capped Projected Use is assumed to equal the amount of water under
IID/CVWD’s entitlement that would be available to MWD to offset any uses by PVID/YPRD above 420
kaf. The amount available was then subtracted from the projected PVID/YPRD use to calculate MWD’s
obligation account. In years when MWD’s obligation account exceeded 420 kaf, the overage was added
to MWD’s payback schedule. This schedule represents the assumed debt that is assumed for
PVID/YPRD overages beyond the target 420 kafy.

Under the No Action modeled conditions, there may be future circumstances where [ID/CVWD’s annual
depletions total less than 3.38 maf. Under such conditions, MWD would be able to use the unused
remaining entitlement to avoid an overrun, or reduce its need for surplus Colorado River water.

OTHER MODELING AND DECREE ACCOUNTING CONSIDERATIONS

The following additional assumptions were used in the modeling of the operational scenarios being
considered.

DECREE ACCOUNTING METHOD

A factor which may affect the ability for CAP and other low priority users to accurately utilize the amount
of state apportionment remaining, is the methodology used in determining use. This analysis assumes
current Decree Accounting which emphasizes measured diversions and measured return flow data, and
estimates the unmeasured return flow values as a factor times the diversion. While there may be methods
to make the current method of estimating use more accurate, the current method does provide immediate
depletion information which results in a lag in Reclamation’s recordation and accounting system. In
order to improve the accuracy of the existing system, Reclamation is considering using an
evapotranspiration method that would enable it to develop more accurate estimates that could be then
used to forecast total end-of-year use. An evapotranspiration approach could include the use of multiple
variables and thereby potentially yield more accurate estimates. However the timeliness of such an
approach could be affected by the need to collect a large amount of data. At this time, the decision to
pursue this type of approach has not been made, as such, this analysis does not evaluate the potential
impacts to the current Decree Accounting or to the proposed inadvertent overruns and paybacks that
could result from the use of a different methodology.
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A comparison of consumptive use values produced by the current Decree Accounting methodology and a
future methodology utilizing an evapotranspiration approach is available in the Reclamation report
entitled, "Lower Colorado River Accounting System Demonstration of Technology Calendar Year 2000"
available from Reclamation’s Boulder Canyon Operations Office in Boulder City.

MODELING OVERRUN VS. MODELING OF TRANSFERS

Overruns can be a characteristic of unforcasted year-to-year changes in agricultural use. In the lower
Colorado River corridor there is a significant relationship between lack of rainfall and agricultural
demand in the Lower Colorado River corridor. This can be demonstrated by comparing the measured
inflows minus measured outflows per acre of PVID to local rainfall. As PVID cannot predict next year’s
rainfall, there is reasonable certainty that the order developed in August of the previous year will not be
the actual amount diverted. Similarly the other agricultural irrigation districts that depend upon the
leftover amounts know that the amounts predicted to be available would likely not prove out. Thus, the
potential for unexpected overruns is ever present yet cannot be accurately predicted.

Transfers, however, are not related to year-to-year variations in rainfall or to agricultural irrigation needs.
Transfer water conserved from a quantified baseline, due to canal lining, conservation of tailwater, or
system improvements, are reductions in use that would consistently reduce the consumptive use below
what it would have been, regardless of the variability in year to year uses. Modeling of the effects due to
the water transfers generally assumed baselines where IID was fully utilizing their entitlement. The water
conservation and transfer programs modeled further considered the reductions in use from a quantified
baseline. Therefore, a gradual reduction in use that is associated with the planned development and
implementation of conservation programs was utilized in the modeling of the Implementation Agreement
to evaluate river impacts associated with the water transfers.

Another assumption with respect to the overruns and water transfers is that the magnitude of inadvertent
overruns would remain constant over the period of analysis. Although, the use of Colorado River water
for agricultural irrigation use is expected to fluctuate above and below a declining average as the water
conservation and transfer programs are implemented, the level of the modeled inadvertent overruns is
assumed to remain unchanged. This assumption reflects the probability that the final IOP or the water
transfer agreements will include provisions for an agency to retain or transfer the overrun right associated
with the transferred water.

QUANTIFIED OR CAP SYSTEMS

Under the Quantification Agreement, IID and CVWD would be accepting a quantified entitlement
“subject to the provisions of the IOP” policy, and MWD would be assuming responsibility for the uses of
the first two priorities when they exceed 420 kaf, but would receive the benefits when uses are less than
420 kaf.  This analysis assumes the QSA sets the upper limit rights for IID and CVWD. As an upper
limit right, (and not a right to an average use), exceeding the right cannot be paid back by a simple under-
use the following year. Some form of extraordinary conservation such as fallowing, or importing water
from another source such as recovering stored groundwater would need to be implemented to “payback”
the over-use.
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VERIFICATION OF PAYBACK

This analysis assumes that the verification of extraordinary conservation prescribed in the draft [OP will
include verification that the payback reduces the consumptive use from the Colorado River system.
Extraordinary conservation, such as land fallowing, recovery of off-stream stored Colorado River water
or importing water from another source, must reduce the use from what it could have been at the specific
location, and the reduction in use or increase in supply can be verified. However, whether the
extraordinary measure actually results in a reduced diversion or consumptive use from the Colorado River
is dependent upon all the other uses within a district. Changes in cropping patterns, leaching, tailwater
practices, weather conditions, recharge operations, reductions in other importations, as well as changes in
district system operations, and on-farm conservation practices may consume the “saved or recovered
water”. This analysis assumes that; 1) the consumptive use from the river will be the final measure of
payback, 2) that in a payback year a district must do extraordinary conservation, and 3) that the measured
depletion must show a reduction in river consumptive use equal to or greater than their base entitlement
minus the payback amount. In a payback year, an entity in a payback cycle has an “entitlement target.”
The entitlement target is assumed to consist of:

[Base Entitlement] +/- [Conservation Transfers] — [Extraordinary Conservation]

Note: The conservation transfers is added for entities receiving water and subtracted for entities transferring
water.

When intent to payback has been confirmed through verification of extraordinary conservation measures,
Reclamation will not undertake a strict enforcement process. Rather, Reclamation will compare the final
diversion records to the entitlement target. More detail is provided in the section entitled “IOP Features
Considered,” bullets g thru j.

FORGIVENESS VS. NO FORGIVENESS

Two of the top priorities established for the operation of Hoover Dam and Lake Mead are flood control
and the maximization of water supplies. Today, developments along the river have restricted the flood
plain downstream of Hoover Dam such that releases greater than 45,000 cfs can cause extensive property
damage to homes and property located within the flood plain. In the past, flood control releases on the
Colorado River have typically occurred in clusters. An example of this is the flood control releases that
occurred in 1998, 1999, and 2000. This series of flood release events showed that once the Colorado
River system storage fills, it does not require a very high runoff the following year to cause the system to
spill again.

Insisting on payback following a flood control event would increase the likelihood of a flood control spill
and would also increase the risk of flood damaging flows. Further, the spilling of water diminishes the
water supply that can be made available for consumptive use by Colorado River water users. As such,
Reclamation believes that overrun accounts balances should be forgiven upon a flood release or space
building release. Reclamation further believes that the principal of “forgiveness” is consistent with the
previously stated priorities in the operation of Hoover Dam and Lake Mead.

The opportunities for flood control forgiveness are not expected to occur all that frequently. Again, the
only instances where forgiveness would occur is in the event of a flood control release or space building
release. Probability studies conducted by Reclamation indicate that, in the future, the Colorado River
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system may be operated under flood control conditions about 20 percent of the time. Given this level of
probability and the fact that the flood release events occur in clusters, the actual probability of forgiveness
is uncertain but believed to be very low. Further, preliminary modeling of the “No Forgiveness”
alternative showed that paybacks after a flood control event would not significantly impact long-term
reservoir storage or the magnitude of excess flows to Mexico. This is because most of the payback
required after a flood event would most likely be released as surplus water in the years that follow, rather
than staying in the reservoir and augmenting a later flood flow. Because this preliminary modeling
showed that the “No Forgiveness” alternative varied so little from the “Forgiveness” alternative, it was
determined that additional detailed modeling of the “No Forgiveness” alternative was not needed.

MODELING RESULTS

GENERAL MODELING RESULTS AND ANALYSES

To evaluate the potential impacts that the proposed implementation of the IOP could have on river flows,
storage, and excess flows to Mexico, the following additional assumptions were made:

» The payback period was held constant for each model run. Three different payback periods were
considered (3-year, 1-year and 0-year). Some model runs assumed that the Lower Basin was in a
3-year payback condition all the time (Lake Mead always stayed above elevation 1125 feet).
Although this represents an unrealistic condition, it facilitated and simplified the analysis. The
model was also run with the assumption that the Lower Basin was always in 1-year payback
conditions (Lake Mead always stayed below elevation 1125 feet).

» The sum of the mean and the sum of the maximum observed IID/CVWD and PVID/YPRD
overrun amounts were used as the basis for evaluating the most likely and maximum possible
increase in river flows for the reach of the Colorado River located between Parker Dam and
Imperial Dam, respectively.

» The mean and maximum observed IID/CVWD payback amounts were used as the basis for
evaluating the most likely and maximum possible reduction in river flows for the reach of the
Colorado River located between Parker Dam and Imperial Dam, respectively.

» The sum of the mean and the sum of the maximum observed IID/CVWD and PVID/YPRD
overrun amounts were used as the basis for evaluating the most likely and the maximum possible
increase in river flows for the reach of the Colorado River located between Hoover Dam and
Parker Dam, respectively.

» The sum of the mean and sum of the maximum observed IID/CVWD and MWD (as incurred by
PVID/YPRD) payback amounts were used as the basis for evaluating the most likely and the
maximum possible reduction in river flows for the reach of the Colorado River located between
Hoover Dam and Parker Dam, respectively.

» The sum of the mean and the sum of the maximum observed IID/CVWD and PVID/YPRD
overrun account balances were used as the basis for evaluating the most likely and the maximum
possible effect on storage and excess flows to Mexico, respectively.
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A summary of the values used in each respective analysis, the respective modeled conditions and the

source of the data is presented in Table 3.

Table 3

Summary of Data Used in the Analysis

Analysis Application

Modeled Value
(kaf)

Value Source Reference

Modeled Conditions

Effect on River Flows - Between Hoover Dam and Parker Dam

Maximum Overrun 313 Column 7, Table A-9 IID/CVWD + MWD - 10% Overrun with 1-Year Payback
Average Overrun 90 Column 7, Table A-9 [ID/CVWD + MWD - 10% Overrun with 1-Year Payback
Maximum Payback 206 Column 7, Table A-9 IID/CVWD + MWD - 10% Overrun with 1-Year Payback

Average Payback

72

Column 7, Table A-9

[ID/CVWD + MWD - 10% Overrun with 1-Year Payback

Effect on River Flows - Between Parker Dam and Imperial Dam

Maximum Overrun

313

Column 7, Table A-9

[ID/CVWD + MWD - 10% Overrun with 1-Year Payback

Average Overrun 90 Column 7, Table A-9 IID/CVWD + MWD - 10% Overrun with 1-Year Payback
Maximum Payback 176 Coumn 8, Table A-6 IID/CVWD - 10% Overrun with 1-Year Payback
Average Payback 63 Coumn 8, Table A-6 IID/CVWD - 10% Overrun with 1-Year Payback
Effect on Storage
Maximum Overrun Account Balance 331 Column 7, Table A-11 IID/CVWD + MWD - 10% Overrun with 3-Year Payback
Average Overrun Account Balance 66 Column 7, Table A-11 IID/CVWD + MWD - 10% Overrun with 3-Year Payback
Effect on Excess Flows to Mexico
Maximum Overrun Account Balance 331 Column 7, Table A-11 [ID/CVWD + MWD - 10% Overrun with 3-Year Payback
Average Overrun Account Balance 66 Column 7, Table A-11 IID/CVWD + MWD - 10% Overrun with 3-Year Payback

EVALUATION OF POTENTIAL RIVER FLOW IMPACTS

A modeling assumption made with respect to IOP effects on river flows is that the proposed
Quantification Settlement Agreement and IOP will not affect future Colorado River water deliveries to
PVID and YPRD. PVID’s and YPRD’s Priority 1 and 2 water rights are preserved. This means that
these two agencies are not directly subject to the entitlement quantification requirements under the QSA
and to the payback requirements of the IOP. However, it should be noted that delivery of Colorado River
water to these agencies will affect the remaining water supplies that are available to the other California
Colorado River water users. As such, the delivery of Colorado River water to PVID and YPRD may have
an indirect effect on river flows.

As noted above, under existing contracts, water deliveries to PVID/YPRD directly affect the amount of
water that is available for use by IID/CVWD. Additionally, the total amount of water that is used by
PVID, YPRD, IID and CVWD directly affects the amount of water that is available for use by MWD.
The amount of water delivered to each of these agencies also has a direct effect on the water available in
the Colorado River as does the amount of water delivered to the other basin states and to Mexico. As the
delivery of water to each agency increases or decreases, so does the flow in the reach of the river that
serves the respective agency(s). The exception to this is the overruns and payback requirements that are
incurred by PVID/YPRD. Any amount of water that is used by PVID/YPRD over 420 kafy is treated as
an incurred overrun that MWD is obligated to payback. When MWD is required to pay back a

October 18, 2002
Page 20

Technical Memorandum No. 2
IA, IOP and Related Actions EIS



Evaluation of Hydrologic Effects of the
Proposed Draft Inadvertent Overrun and Payback Policy

PVID/YPRD incurred overrun, only that part of the river that is located between Hoover Dam and Parker
Dam is affected. However, a PVID/YPRD incurred overrun is considered to affect both reaches of the
river, Parker Dam to Imperial Dam and Hoover Dam to Parker Dam. A description of the hydrological
effects observed in each of the two above noted river reaches follows:

River Flow Between Hoover Dam And Parker Dam

Figures 5 and 6 present the modeling results for the 3-year and 1-year overrun and payback conditions
and their effect on the river reach between Hoover Dam and Parker Dam. The data used to produce these
figures was generated using the numeric model (simulation accounting) and can be found in Table A-9 in
Appendix A. The two modeled conditions show the modeled overruns and paybacks values relating to
MWD (for overruns incurred by PVID/YPRD) and IID/CVWD. That is - the payback amounts for these
modeled conditions consist of the sum of the paybacks required by MWD (for overruns incurred by
PVID/YPRD) and IID/CVWD. The overrun amounts consist of the sum of the overrun incurred by
MWD (for overruns incurred by PVID/YPRD) and IID/CVWD. Both conditions assume that the
maximum allowed overrun is equal to 10 percent of the Colorado River water entitlement of each
respective agency. In the case of MWD, the payback requirements reflect the amount of water that
PVID/YPRD used beyond 420 kafy. The detailed Tables that present the accounting results for the
various modeled conditions are presented in Appendix B. Additional modeled conditions that considered
a lower maximum allowed overrun amount (5 percent) are also included in Appendix B. However, only
the condition that considers a maximum allowed overrun equal to 10 percent of entitlement is shown here
since these conditions reflect the worst-case scenario.

Figure 5
MWD + IID/CVWD Modeled Overruns and Paybacks and
Resulting River Flow Effects Between Hoover Dam and Parker Dam
Based on 3-Year Payback Schedule w/ Maximum Overrun Equal to 10% of Entitlement
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As shown in Figure 5, the average and maximum reduction in river flow resulting from the 3-year
payback modeled scenario is 46 and 136 kafy, respectively. The average and maximum increase in river
flow resulting from the PVID/YPRD and IID/CVWD incurred overruns under these conditions are 77 and
237 kafy, respectively. Figure 6 shows that the average and maximum reduction in river flow resulting
from the 1-year payback modeled conditions is 72 and 206 kafy, respectively. The average and maximum
increase in river flow resulting from the PVID/YPRD and IID/CVWD incurred overruns under these
conditions are 90 and 313 kafy, respectively.

Figure 6
MWD + IID/CVWD Modeled Overruns and Paybacks and
Resulting River Flow Effects Between Hoover Dam and Parker Dam
Based on 1-Year Payback Schedule w/ Maximum Overrun Equal to 10% of Entitlement
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River Flow Between Parker Dam and Imperial Dam

Figures 7 and 8 present the modeling results for the 3-year and 1-year payback conditions and their effect
on the river reach between Parker Dam and Imperial Dam. The data used to produce these figures was
also generated using the numeric model (simulation accounting). The results of this simulation can be
found in Table A-6 in Appendix A. Figures 7 and 8 show only the payback requirement relating to
IID/CVWD. The overruns and their effect on this reach of the river are assumed to be equal to those
presented above for the portion of the river between Hoover Dam and Parker Dam and were therefore not
shown in these figures. The payback amounts for these modeled conditions consist of the paybacks
required by IID/CVWD only since the obligation for payback of the PVID/YPRD is assumed by MWD.
Paybacks made by MWD for PVID/YPRD incurred overruns affect only that reach of the river between
Hoover Dam and Parker Dam. The effect of an MWD payback is a reduction in flow equal to the amount
of payback.
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The modeled conditions described herein assume that the maximum allowed overrun is equal to 10
percent of the Colorado River water entitlement of each respective agency. The detailed Tables that
present the accounting results for these modeled conditions are presented in Appendix B. Additional
modeled conditions that considered a lower maximum allowed overrun amount (5 percent) are also
included in Appendix B. However, only the condition that considers a maximum allowed overrun equal
to 10 percent of entitlement is shown here since these conditions reflect the worst-case scenario.

As shown in Figure 7, the average and maximum reduction in river flow resulting from the 3-year
payback modeled conditions is 47 and 136 kafy, respectively. Figure 8 shows that the average and
maximum reduction in river flow resulting from the 1-year payback modeled conditions is 63 and 176
kafy, respectively. Again, the overrun results and their resulting potential increase in river flows for this
portion of the river are assumed to be similar to those previously described for the portion of the river
extending from Hoover Dam to Parker Dam.

Figure 7
IID/CVWD Modeled Paybacks and
Resulting River Flow Effects Between Parker Dam and Imperial Dam
Based on 3-Year Payback Schedule w/ Maximum Overrun Equal to 10% of Entitlement
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Figure 8
IID/CVWD Modeled Paybacks and
Resulting River Flow Effects Between Parker Dam and Imperial Dam
Based on 1-Year Payback Schedule w/ Maximum Overrun Equal to 10% of Entitlement
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EVALUATION OF POTENTIAL STORAGE IMPACTS

Implementation of the IOP could affect Colorado River mainstream reservoirs by reducing the amount of
water in storage. Every time that an overrun occurs, the amount of water in storage is reduced. The
facilities that could be directly impacted include lakes Mead, Mohave and Havasu. Lake Powell could
also be impacted, although indirectly. The indirect effect could be due to the equalization requirements
between lakes Powell and Mead. Lakes Mohave and Havasu are regulating reservoirs and are operated
under rule curves. Therefore, there would be no affect on the water levels and water in storage.

The facility that could potentially be impacted the most is Lake Mead. A reduction in the amount of
water in storage and water levels in this reservoir could potentially occur when an inadvertent overrun is
incurred. The amount of reduction would be equivalent to the amount of inadvertent overrun incurred in
that specific year. However, this is believed to be a temporary condition since the depletion resulting from
the inadvertent overrun would be restored through the payback system, flood waters or a combination of
both. At the end of the payback period, the depletion resulting from the inadvertent overrun is assumed to
be offset and therefore, the long-term effect is considered to be negligible.

For analysis purposes, the average value of the range of estimated future overrun account balances under
each modeled IOP scenario was assumed to represent the most likely scenario and representative of the
most likely impacts that could be anticipated. Similarly, the maximum value of the range of estimated
future overrun account balances under each modeled IOP scenario was assumed to represent the potential
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maximum effect on reservoir storage content. However, this is considered to be a condition that has an
extremely low probability of occurrence. The likelihood that all agencies would incur an overrun
equivalent to the maximum analyzed overrun amount at the same time is an unlikely scenario. Because of
the accounting and overrun restrictions, it is most likely that the agencies that will participate in the
program will be in different stages of the overrun/payback cycle in any given year. This means that in
any given year, some agencies will be incurring an overrun, others will be paying back the overrun they
incurred in a previous year, and still others will have a zero balance on their overrun account. The net
effect of this is a balancing or stabilization of the overruns and paybacks and their effect on water in
storage and lake levels.

To evaluate the potential impacts that the proposed implementation of the IOP could have on storage and
lake levels, the following additional assumptions were made:

» Storage impacts were evaluated under IOP conditions that allow a maximum overrun equal to 10
percent of entitlement and 5 percent of entitlement. Each of these conditions was also evaluated
under two different payback schedules, 3-year and 1-year payback. The average overrun balance
account under each of these modeled conditions was used to evaluate the resulting reduction in
storage.

» The payback period was held constant for each model run. Two different payback periods were
considered (3-year and 1-year). This means that some model runs assumed that the Lower Basin
was in a 3-year payback condition all the time (Lake Mead always stayed above elevation 1125
feet). Although this represents an unrealistic condition, it facilitated and simplified the analysis.
The model was also run with the assumption that the Lower Basin was always in 1-year payback
conditions (Lake Mead always stayed below elevation 1125 feet).

» The sum of the maximum observed IID/CVWD and PVID/YPRD end-of-year overrun account
balances were used as the basis for evaluating the maximum possible reductions in Lake Mead
water surface levels, albeit a temporary and highly infrequent condition.

» The sum of the average of the IID/CVWD and PVID/YPRD end-of-year overrun account
balances were used as the basis for evaluating the most likely scenario with respect to possible
reductions in Lake Mead water surface levels.

Figures 9 and 10 present the modeling results for the 3-year payback modeled scenario and assuming that
the maximum allowed overrun is equal to 10 percent of the Colorado River water entitlement of each
agency. Both conditions reflect the end-of-year overrun account balances and the potential volume of
reduced Lake Mead storage under the respective modeled conditions. The end-of-year overrun account
balances for these modeled conditions consist of the sum of the end-of-year overrun account balances for
PVID/YPRD and IID/CVWD. However, as noted before, PVID/YPRD modeled overruns are treated
differently than those incurred by IID/CVWD and MWD is responsible for the payback of PVID/YPRD
overruns. The detailed Tables that present the accounting results for these modeled conditions are
presented in Appendix B. Additional modeled conditions that considered a lower maximum allowed
overrun amount (5 percent) are also included in Appendix B.

As shown in Figure 9, the average and maximum reduction in Lake Mead storage resulting from the 3-
year payback modeled conditions is 66 and 331 kafy, respectively. Figure 10 shows that the average and
maximum reduction in Lake Mead storage resulting from the 1-year payback modeled conditions is 42
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and 254 kafy, respectively.

Figure 9

End-of-Year Overrun Account Balances and Resulting Reductions in Lake Mead Storage
(PVID/YPRD/IID/ICVWD End-of-Year Overrun Account Balances — Based on 10% O.R. & 3-Year Payback Schedule)
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Figure 10
End-of-Year Overrun Account Balances and Resulting Reductions in Lake Mead Storage
(PVID/YPRD/IID/CVWD End-of-Year Overrun Account Balances — Based on 10% O.R. & 1-Year Payback Schedule
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EVALUATION OF POTENTIAL IMPACTS TO FLOOD RELEASES AND EXCESS FLOWS TO MEXICO

The proposed implementation of the IOP could impact Lake Mead flood control releases and excess flows
by reducing the amount of water in storage at Lake Mead. For the purposes of this analysis, excess flows
consist of any water in excess of 1.7 maf that is delivered to Mexico at the Northerly International
Boundary (NIB) located upstream of Morelos Dam. These excess flows are assumed to occur entirely
due to flood control releases originating at Hoover Dam. A reduction in the amount of water in storage
would effectively increase the ability of Lake Mead to capture more water and thereby reduce the
frequency of flood releases. The annual reduction in the amount of water in storage would be equivalent
to the amount of inadvertent overrun incurred in that specific year. Again, this is believed to be a
temporary condition since any depletion resulting from the inadvertent overrun would be restored through
the payback system. For analysis purposes, the mean and maximum values of the range of estimated
future overrun account balances under each modeled IOP scenario were used to evaluate the potential
effect on Lake Mead flood control releases and excess flows to Mexico.

Analysis of Water Transfers and IOP

This section compares the results of the evaluation of the effect of the IOP on the frequency of flood
control releases from Hoover Dam and impacts to the delivery of excess flows to Mexico under the
Implementation Agreement modeled conditions to the No Action modeled conditions. More properly, this
analysis evaluates the effect of the combined water transfers and IOP. The results of a separate analysis
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that compares the observed flood control frequencies and impacts to the delivery of excess flows to
Mexico under the Cumulative Analysis modeled conditions to the Baseline for Cumulative Analysis
modeled conditions is provided in the subsequent section.

Figures 11 and 12 show the effect of the IOP on the frequency of flood control releases from Hoover
Dam. Both of the figures compare the observed flood control frequencies under the No Action modeled
conditions to the modeled Implementation Agreement modeled conditions that included the IOP criteria.
For this analysis, the IOP criteria was added to the RiverWare model run that was used to model the
Implementation Agreement conditions and only considered the overrun account balances that were
calculated using the maximum allowed 10 percent overrun criteria with a 3-year payback schedule. The
flood flow frequency for each year was calculated by counting the number of traces that showed flood
flows and dividing that number by 85, the number of total traces simulated in the model (RiverWare).

Figure 11 compares the differences in flood release frequencies when the average observed overrun
account balance of 66 kaf was used to model the depleted storage on Lake Mead. As shown in this figure,
the frequency differed in only 15 of the 75 years modeled. In approximately one-third of these years the
modeled IOP criteria actually yielded a slightly higher frequency of flood release than those observed
under the No Action conditions, albeit a maximum of 1.2 percent better. In 10 of the 75 years modeled,
the modeled IOP criteria resulted in a reduced frequency of flood releases. The maximum observed
reduction in flood control frequency was 1.2 percent.

Figure 12 compares the differences in flood release frequencies when the maximum overrun account
balance of 331 kaf was used to model the depleted storage in Lake Mead. The frequency differed with
the modeled IOP criteria yielding a generally slightly lower frequency of flood release than those
observed under the No Action conditions. A decrease in frequency occurred in approximately 40 of the
75 years modeled and the decreases generally ranged between 1 percent to a maximum of 3.5 percent.
The average decrease in frequency was approximately 1.8 percent. However, an increase in frequency
did occur in five of the 75 years modeled. The average frequency increase in these years was
approximately 1.18 percent.
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Figure 11
Comparison of Lake Mead Flood Release Frequency
No Action to IA-IOP w/ Average Lower Basin Overrun Account Balance of 66 kafy
10 Percent Maximum Allowed Overrun w/ 3-Year Pavback Schedule
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Figure 12
Comparison of Lake Mead Flood Release Frequency
No Action to IA-IOP w/ Maximum Observed Lower Basin Overrun Account Balance of 331 kafy

10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule
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dditional analyses were performed to evaluate the potential impacts that the IOP combined with the
Implementation Agreement modeled conditions would have on excess flows that occur below the Mexico
diversion at Morelos Dam. Specifically, these additional analyses compared the probability of occurrence
of excess flows greater than 250 kaf and 1.0 maf below the Mexico diversion at Morelos Dam between
the different modeled conditions. The results of these analyses are provided in Attachment C to this

technical memorandum. A summary of the results is presented in Table 4.

Probability Of Occurrence Of Excess Flows Greater Than 250 Kaf And 1.0 Maf

Table 4

Below The Mexico Diversion At Morelos Dam
Comparison Between No Action and Combined Implementation Agreement and IOP Modeled Conditions

Differences in Probability of Excess Differences in Probability of Excess
Flows Greater than 250 kaf Flows Greater than 1.0 maf
NA to IA-IOP w/ NA to IA-IOP w/ | NA to IA-IOP w/ NA to IA-IOP w/
Overrun Account | Account Balance of | Overrun Account | Overrun Account
Differences in Probability Balance of 66 kaf 331 kaf Balance of 66 kaf | Balance of 331 kaf
No. of Years w/ Observed Differences 10 45 22 33
No. of Years w/ Observed Increases 5 8 4 4
No. of Years w/ Observed Decreases 5 37 18 29
Average Difference 0.0% -0.7% -0.2% -0.5%
Maximum Increase 1.2% 2.4% 1.2% 1.2%
Maximum Decrease -1.2% -3.5% -2.4% -3.5%

Figures 11 and 12 provided an assessment of the effect of the combined Implementation Agreement and
IOP modeled criteria on the frequency of flood releases. The figures that follow (Figures 13 through 20)
provide an assessment on the potential impact to the magnitude of excess flows below Morelos Dam.
Again, these excess flows represent the volume over the 1.7 mafy entitlement that is delivered to Mexico
under the Treaty.

Figures 13 through 16 compare the magnitude of excess flows under the No Action to the combined
Implementation Agreement and IOP criteria. The IOP criteria used in these model runs considers the
average Lower Division states’ overrun account balance of 66 kafy, a 10 percent maximum allowed
overrun and a 3-year payback schedule. Figure 13 shows the range of observed magnitudes of excess
flows for year 2006, Figure 14 shows the range of observed magnitudes of excess flows for year 2016,
Figure 15 shows the range of observed magnitudes of excess flows for year 2026, and Figure 16 shows
the range of observed magnitudes of excess flows for year 2050. In all these years, the results of the
analysis indicate that the magnitude of observed excess flows is essentially the same under the two model
conditions.
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Figure 13
Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2006
No Action to IA-IOP w/ Average Lower Basin Over-run Account Balance of 66 kafy
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule
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Figure 14
Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2016
No Action to IA-IOP w/ Average Lower Basin Overrun Account Balance of 66 kafy
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule
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Figure 15
Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2026
No Action to IA-IOP w/ Average Lower Basin Overrun Account Balance of 66 kafy
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule
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Figure 16
Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2050
No Action to IA-IOP w/ Average Lower Basin Overrun Account Balance of 66 kafy
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule
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Figures 17 through 20 present a similar comparison of the magnitude of excess flows under the No Action
to the combined Implementation Agreement and IOP criteria. However, under these modeled conditions,
the IOP criteria used in this model run considered the maximum observed Lower Basin overrun account
balance of 331 kafy. The maximum allowed overrun and payback schedule remained the same
(maximum 10 percent overrun allowed with 3-year payback).

Figure 17 shows the range of observed magnitudes of excess flows for year 2006, Figure 18 shows the
range of observed magnitudes of excess flows for year 2016, Figure 19 shows the range of observed
magnitudes of excess flows for year 2026, and Figure 20 shows the range of observed magnitudes of
excess flows for year 2050. In year 2006, the magnitude of the observed excess flows are essentially the
same, albeit with a slight change in the frequency. The positive effect seen in the lower excess flow range
(excess flows less than 1.0 mafy) is perhaps more related to the effect of the water transfers modeled as
part of the Implementation Agreement conditions. The negative effect seen on the higher range of the
excess flows (excess flows greater than 1.0 mafy) can be mostly attributed to the IOP modeled criteria.
The same generally applies to years 2016, 2026 and 2050. The observed increases in magnitude ranged
from approximately 2,000 af to approximately 148,000 af with the average being around 88,000 af. The
observed decreases in magnitude ranged from approximately 1,300 af to approximately 742,000 af with
the average being around 230,000 af.

Figure 17
Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2006
No Action to IA-IOP w/ Maximum Observed Lower Basin Overrun Account Balance of 331 kafy
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule
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Figure 18

Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2016
No Action to IA-IOP w/ Maximum Observed Lower Basin Overrun Account Balance of 331 kafy

10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule
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Figure 19
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Figure 20
Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2050
No Action to IA-IOP w/ Maximum Observed Lower Basin Overrun Account Balance of 331 kafy
10 Percent Maximum Allowed Overrun w/ 3-Year Pavback Schedule
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Tables 5 through 8 present a tabular summary of the data depicted in Figures 13 through 20. These
Tables compare and provide a summary of the differences between the No Action and the Implementation
Agreement that considered an average Lower Basin Overrun Account Balance of 66 kafy and the
differences between the No Action and the Implementation Agreement that considered a Lower Basin
Overrun Account Balance of 331 kafy. Table 5 provides the comparison of the modeled results for year
2006, and Tables 6, 7 and 8 provide the comparisons of years 2016, 2026 and 2050, respectively. Again,
all of these modeled conditions further considered a 10 Percent Maximum Allowed Overrun and a 3-Year
Payback Schedule.

Table SA
Comparison of Observed Excess Flows Below Morelos Dam for Year 2006
Under No Action, IA-IOP 66 kafy, and IA-IOP 331 kafy Modeled Conditions
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule

Comparison Factor No Action IA-IOP 66 kafy IA-IOP 331 kafy
Number of Traces 85 85 85
Number of Occurrences of Observed Excess Flows 20 20 20
Range of Observed Excess Flows (afy) 247,434 to 6,757,064 247,434 to 6,843,182 525,724 to 6,590,573
Mean of Observed Excess Flows (afy) 2,542,361 2,539,481 2,395,568
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Table SB
Differences in Observed Excess Flows Below Morelos Dam for Year 2006
Comparison of the No Action to IA-IOP 66 kafy and No Action to IA-IOP 331 kafy Modeled Conditions
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule

Comparison Factor

Differences Between No Action
and IA-IOP 66 kafy

Differences Between No
Action to IA-IOP 331 kafy

Number of Occurrences of No Difference in Excess Flows 5 4

Number of Occurrences of Observed Decreased Flows 10 15

Range of Differences in Decreased Flows (af) 35,841 to 67,267 17,429 to 505,924
Average of Differences in Decreased Flows (af) 60,783 231,370
Number of Occurrences of Observed Increased Flows 5 1

Range of Differences in Increased Flows (af) 4,357 t0 214,934 534,704 to 534,704
Average of Differences in Increased Flows (af) 110,049 534,704
Average Difference of Observed Excess Flows (af) -2,879 -146,792

As noted in Table 5, for year 2006, the average of the differences in observed excess flows below
Morelos Dam between the No Action and the Implementation Agreement that considered an average
Lower Basin Overrun Account Balance of 66 kafy modeled conditions, is a decrease of 2,879 af. This
volume represents an approximately 0.11 percent reduction from the average excess flow (2,542,361 af)
observed under the No Action modeled conditions. The average of the differences in observed excess
flows between the No Action and the Implementation Agreement that considered a Lower Basin Overrun
Account Balance of 331 kafy modeled conditions, is a decrease of 146,792 af, which represents an
approximately 5.8 percent reduction from the average excess flow (2,542,361 af) observed under the No

Action modeled conditions, for year 2006.

Table 6A
Comparison of Observed Excess Flows Below Morelos Dam for Year 2016
Under No Action, IA-IOP 66 kafy, and IA-IOP 331 kafy Modeled Conditions
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule

Comparison Factor No Action IA-IOP 66 kafy TIA-IOP 331 kafy
Number of Traces 85 85 85
Number of Occurrences of Observed Excess Flows 16 17 17
Range of Observed Excess Flows (afy) 522,340 to 6,337,995 194,557 to 6,259,313 150,599 to 5,595,282
Mean of Observed Excess Flows (afy) 2,510,881 2,336,563 2,172,049
Table 6B

Differences in Observed Excess Flows Below Morelos Dam for Year 2016
Comparison of the No Action to IA-IOP 66 kafy and No Action to IA-IOP 331 kafy Modeled Conditions
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule

Differences Between No Differences Between No
Action and TA-IOP 66 Action to TA-IOP 331
Comparison Factor kafy kafy
Number of Occurrences of No Difference in Excess Flows 5 4
Number of Occurrences of Observed Decreased Flows 10 10
Range of Differences in Decreased Flows (af) 35,728 to 194,398 142,270 to 852,726
Average of Differences in Decreased Flows (af) 80,399 387,853
Number of Occurrences of Observed Increased Flows 2 3
Range of Differences in Increased Flows (af) 156,919 to 194,437 150,479 to 280,119
Average of Differences in Increased Flows (af) 175,678 209,714
Average Difference of Observed Excess Flows (af) -26,626 -191,140

Table 6 presented a summary and compared the observed excess flows for the modeled year 2016.

For

this modeled year, the average of the differences in observed excess flows below Morelos Dam between
the No Action and the Implementation Agreement that considered an average Lower Basin Overrun
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Account Balance of 66 kafy modeled conditions, is a decrease of 26,626 af, which represents an
approximately 1.1 percent reduction from the average observed excess flow (2,510,881 af) observed
under the No Action modeled conditions. The average of the differences in observed excess flows below
Morelos Dan between the No Action and the Implementation Agreement that considered a Lower Basin
Overrun Account Balance of 331 kafy modeled conditions, is a decrease of 191,140 af, which represents
an approximately 7.6 percent reduction from the average excess flow (2,510,881 af) observed under the
No Action modeled conditions, for year 2016.

Table 7A
Comparison of Observed Excess Flows Below Morelos Dam for Year 2026
Under No Action, IA-IOP 66 kafy, and IA-IOP 331 kafy Modeled Conditions
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule

Comparison Factor No Action IA-IOP 66 kafy IA-IOP 331 kafy
Number of Traces 85 85 85
Number of Occurrences of Observed Excess Flows 18 18 18
Range of Observed Excess Flows (afy) 166,276 to 6,166,892 166,275 to 6,101,057 125,648 to 5,836,797
Mean of Observed Excess Flows (afy) 1,997,028 1,960,524 1,867,481
Table 7B

Differences in Observed Excess Flows Below Morelos Dam for Year 2026
Comparison of the No Action to IA-IOP 66 kafy and No Action to IA-IOP 331 kafy Modeled Conditions
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule

Differences Between No Differences Between No
Action and IA-IOP 66 Action to IA-IOP 331
Comparison Factor kafy kafy
Number of Occurrences of No Difference in Excess Flows 4 1
Number of Occurrences of Observed Decreased Flows 12 14
Range of Differences in Decreased Flows (af) 1to0 102,811 1 t0 455,996
Average of Differences in Decreased Flows (af) 60,048 271,088
Number of Occurrences of Observed Increased Flows 2 3
Range of Differences in Increased Flows (af) 10,924 to 52,575 178,103 to 747,608
Average of Differences in Increased Flows (af) 31,750 487,793
Average Difference of Observed Excess Flows (af) -36,504 -129,547

Table 7 presented a summary and compared the observed excess flows for the modeled year 2026.

For

this modeled year, the average of the differences in observed excess flows below Morelos Dam between
the No Action and the Implementation Agreement that considered an average Lower Basin Overrun
Account Balance of 66 kafy modeled conditions, is a decrease of 36,504 af, which represents an
approximately 1.8 percent reduction from the average observed excess flow (1,997,028 af) observed
under the No Action modeled conditions. The average of the differences in observed excess flows below
Morelos Dan between the No Action and the Implementation Agreement that considered a Lower Basin
Overrun Account Balance of 331 kafy modeled conditions, is a decrease of 129,547 af, which represents
an approximately 6.5 percent reduction from the average excess flow (1,997,028 af) observed under the
No Action modeled conditions, for year 2026.
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Table 8A

Comparison of Observed Excess Flows Below Morelos Dam for Year 2050
Under No Action, IA-IOP 66 kafy, and IA-IOP 331 kafy Modeled Conditions
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule

Comparison Factor No Action IA-IOP 66 kafy IA-IOP 331 kafy
Number of Traces 85 85 85
Number of Occurrences of Observed Excess Flows 13 13 13

Range of Observed Excess Flows (afy)

45,156 to 5,212,767

44,859 to0 5,147,031

88,274 to 4,883,090

Mean of Observed Excess Flows (afy)

1,750,421

1,712,683

1,654,026

Table 8B

Differences in Observed Excess Flows Below Morelos Dam for Year 2050
Comparison of the No Action to IA-IOP 66 kafy and No Action to IA-IOP 331 kafy Modeled Conditions
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule

Differences Between No Differences Between No
Action and IA-IOP 66 Action to IA-IOP 331
Comparison Factor kafy kafy

Number of Occurrences of No Difference in Excess Flows 5 4

Number of Occurrences of Observed Decreased Flows 7 7

Range of Differences in Decreased Flows (af) 297 to 137,449 201,193 to 460,039
Average of Differences in Decreased Flows (af) 74,758 337,922
Number of Occurrences of Observed Increased Flows 1 2

Range of Differences in Increased Flows (af) 32,715 to 32,715 43,118 to 1,069,202
Average of Differences in Increased Flows (af) 32,715 556,160
Average Difference of Observed Excess Flows (af) -37,738 -96,395

Table 8 presented a summary and compared the observed excess flows for the modeled year 2050. For
this modeled year, the average of the differences in observed excess flows below Morelos Dam between
the No Action and the Implementation Agreement that considered an average Lower Basin Overrun
Account Balance of 66 kafy modeled conditions, is a decrease of 37,738 af, which represents an
approximately 2.2 percent reduction from the average observed excess flow (1,750,421 af) observed
under the No Action modeled conditions. The average of the differences in observed excess flows below
Morelos Dan between the No Action and the Implementation Agreement that considered a Lower Basin
Overrun Account Balance of 331 kafy modeled conditions, is a decrease of 96,395 af, which represents an
approximately 5.5 percent reduction from the average excess flow (1,750,421 af) observed under the No

Action modeled conditions, for year 2050.

It should be emphasized that not all of the differences in observed excess flows were negative
(reductions). In both comparisons, there were modeled years where the differences were positive, which
represented increases in the magnitude of observed excess flows. For example, in the evaluation of the
comparison of the differences in the observed excess flows below Morelos Dam between the No Action
and the Implementation Agreement that considered an average Lower Basin Overrun Account Balance of
66 kafy modeled conditions, approximately 16.3 percent of instances where differences were observed,
the differences were positive which represented increase in the magnitude of excess flows. However, for
the 75-year period of analysis, the average of the differences was a reduction of 35,811 af.

In the evaluation of the comparison of the differences in the observed excess flows below Morelos Dam
between the No Action and the Implementation Agreement that considered a Lower Basin Overrun
Account Balance of 331kafy modeled conditions, approximately 11.7 percent of instances where
differences were observed, the differences were positive which represented increase in the magnitude of
excess flows. However, for the 75-year period of analysis, the average of the differences was a reduction
0f 219,539 af.
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Analysis of Cumulative Impact

The previous section provided a comparison of the results of the evaluation of the effect of the IOP on the
frequency of flood control releases from Hoover Dam and impacts to the delivery of excess flows to
Mexico under the Implementation Agreement modeled conditions to the No Action modeled conditions.
This section compares the results of the evaluation of the effect of the IOP on the frequency of flood
control releases from Hoover Dam and impacts to the delivery of excess flows to Mexico under the
Cumulative Analysis modeled conditions to the Baseline for Cumulative Analysis (Baseline) modeled
conditions.

Figures 21 and 22 show the effect of the IOP on the frequency of flood control releases from Hoover
Dam. Both of the figures compare the observed flood control frequencies under the Baseline for
Cumulative Analysis modeled conditions to the modeled conditions that included the IOP criteria. For
this analysis, the IOP criteria was added to the RiverWare model run that was used to model the
Cumulative Analysis conditions and only considered the overrun account balances that were calculated
using the maximum allowed 10 percent overrun criteria with a 3-year payback schedule. The flood flow
frequency for each year was calculated by counting the number of traces that showed flood flows and
dividing that number by 85, the number of total traces simulated in the model (RiverWare).

Figure 21 compares the differences in flood release frequencies when the average observed overrun
account balance of 66 kaf was used to model the depleted storage on Lake Mead. As shown in this figure,
the frequency differed in 32 of the 75 years modeled. A decrease in frequency occurred in approximately
31 of the 75 years modeled and the decreases generally ranged between 1 percent to a maximum of 3.5
percent. The average decrease in frequency was approximately 1.9 percent. However, an increase in
frequency did occur in one of the 75 years modeled. The frequency increase in this year was
approximately 1.18 percent.

Figure 22 compares the differences in flood release frequencies when the maximum overrun account
balance of 331 kaf was used to model the depleted storage in Lake Mead. The frequency differed with
the modeled IOP criteria yielding a generally slightly lower frequency of flood release than those
observed under the Baseline for Cumulative Analysis conditions. A decrease in frequency occurred in
approximately 54 of the 75 years modeled and the decreases generally ranged between 1 percent to a
maximum of 4.7 percent. The average decrease in frequency was approximately 2.1 percent. An increase
in frequency did not occur in any of the 75 years modeled.

Additional analyses were performed to evaluate the potential impacts that the IOP combined with the
Cumulative Analysis modeled conditions would have on excess flows that occur below the Mexico
diversion at Morelos Dam. Specifically, these additional analyses compared the probability of occurrence
of excess flows greater than 250 kaf and 1.0 maf below the Mexico diversion at Morelos Dam between
the different modeled conditions. The results of these analyses are provided in Attachment C to this
technical memorandum. A summary of the results is presented in Table 9.
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Probability Of Occurrence Of Excess Flows Greater Than 250 Kaf And 1.0 Maf
Below The Mexico Diversion At Morelos Dam

Table 9

Comparison Between Baseline and Combined Cumulative Analysis and IOP Modeled Conditions

Probability of Excess Flows Greater than
250 kaf

Probability of Excess Flows Greater than
1.0 maf

Baseline to CA-IOP
w/ Overrun Account

Baseline to CA-IOP
w/ Overrun Account

Baseline to CA--IOP
w/ Overrun Account

Baseline to CA--IOP
w/ Overrun Account

Differences in Probability Balance of 66 kaf | Balance of 331 kaf | Balance of 66 kaf | Balance of 331 kaf
No. of Years w/ Observed Differences 34 48 37 43
No. of Years w/ Observed Increases 4 3 7 2
No. of Years w/ Observed Decreases 30 45 30 41
Average Difference -0.8% -1.4% -0.6% -1.1%
Maximum Increase 1.2% 1.2% 2.4% 1.2%
Maximum Decrease -4.7% -5.9% -3.5% -3.5%

Figures 21 and 22 provide an assessment of the effect of the combined Cumulative Analysis and IOP
modeled criteria on the frequency of flood releases. The figures that follow (Figures 23 through 30)
provide an assessment on the potential impact to the magnitude of excess flows below Morelos Dam.

Again, these excess flows represent the volume over the 1.7 mafy entitlement that is delivered to Mexico

under the Treaty.
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Figure 22
Comparison of Lake Mead Flood Release Frequency
Baseline to CA-IOP w/ Maximum Observed Lower Basin Overrun Account Balance of 331 kafy
10 Percent Maximum Allowed Overrun w/ 3-Year Pavback Schedule
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Figures 23 through 26 compare the magnitude of excess flows under the Baseline for Cumulative
Analysis to the combined Cumulative Analysis and IOP criteria. The IOP criteria used in these model
runs considers the average Lower Division states’ overrun account balance of 66 kafy, a 10 percent
maximum allowed overrun and a 3-year payback schedule. Figure 23 shows the range of observed
magnitudes of excess flows for year 2006, Figure 24 shows the range of observed magnitudes of excess
flows for year 2016, Figure 25 shows the range of observed magnitudes of excess flows for year 2026,
and Figure 26 shows the range of observed magnitudes of excess flows for year 2050. In all these years,
the results of the analysis indicate that the magnitude of observed excess flows is essentially the same
under the two model conditions.
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Figure 23

Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2026
Baseline to CA-IOP w/ Maximum Lower Basin Overrun Account Balance of 331 kafy
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule
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Figure 24

Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2016
Baseline to CA-IOP w/ Maximum Lower Basin Overrun Account Balance of 331 kafy
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule
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Figure 25

Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2026
Baseline to CA-IOP w/ Maximum Lower Basin Overrun Account Balance of 331 kafy
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule
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Figure 26
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Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2050
Baseline to CA-IOP w/ Maximum Lower Basin Overrun Account Balance of 331 kafy
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule
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Figures 27 through 30 present a similar comparison of the magnitude of excess flows under the Baseline
for Cumulative Analysis to the combined Cumulative Analysis and IOP criteria. However, under these
modeled conditions, the IOP criteria used in this model run considered the maximum observed Lower
Basin overrun account balance of 331 kafy. The maximum allowed overrun and payback schedule
remained the same (maximum 10 percent overrun allowed with 3-year payback).

Figure 27 shows the range of observed magnitudes of excess flows for year 2006, Figure 28 shows the
range of observed magnitudes of excess flows for year 2016, Figure 29 shows the range of observed
magnitudes of excess flows for year 2026, and Figure 30 shows the range of observed magnitudes of
excess flows for year 2050. In year 2006, the magnitude of the observed excess flows are essentially the
same, albeit with a slight change in the frequency. The positive effect seen in the lower excess flow range
(excess flows less than 1.0 mafy) is perhaps more related to the effect of the water transfers modeled as
part of the Cumulative Analysis conditions. The negative effect seen on the higher range of the excess
flows (excess flows greater than 1.0 mafy) can be mostly attributed to the IOP modeled criteria. The
same generally applies to years 2016, 2026 and 2050. The observed increases in magnitude ranged from
approximately 2,000 af to approximately 148,000 af with the average being around 88,000 af. The
observed decreases in magnitude ranged from approximately 1,300 af to approximately 742,000 af with
the average being around 230,000 af.

Figure 27
Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2006
Baseline to CA-IOP w/ Maximum Observed Lower Basin Overrun Account Balance of 331 kafy
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule
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Figure 28
Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2016
Baseline to CA-IOP w/ Maximum Observed Lower Basin Overrun Account Balance of 331 kafy
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule
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Figure 29
Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2026
Baseline to CA-IOP w/ Maximum Observed Lower Basin Overrun Account Balance of 331 kafy
10 Percent Maximum Allowed Overrun w/ 3-Year Pavback Schedule
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Figure 30

Comparison of Magnitude of Excess Flows Below Morelos Dam in Year 2050
Baseline to CA-IOP w/ Maximum Observed Lower Basin Overrun Account Balance of 331 kafy

10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule
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Tables 10 through 13 present a tabular summary of the data depicted in Figures 23 through 30. These

Tables compare and provide a summary of the differences between the Baseline and the Cumulative
Analysis that considered an average Lower Basin Overrun Account Balance of 66 kafy and the
differences between the Baseline and the Cumulative Analysis that considered a Lower Basin Overrun

Account Balance of 331 kafy. Table 10 provides the comparison of the modeled results for year 2006,
and Table 11, 12 and 13 provide the comparison of the results of years 2016, 2026 and 2050, respectively.
Again, all of these modeled conditions further considered a 10 Percent Maximum Allowed Overrun and a

3-Year Payback Schedule.

Table 10A

Comparison of Observed Excess Flows Below Morelos Dam for Year 2006
Under Baseline, CA-IOP 66 kafy, and CA-IOP 331 kafy Modeled Conditions
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule

Comparison Factor Baseline CA-1OP 66 kafy CA-1OP 331 kafy
Number of Traces 85 85 85
Number of Occurrences of Observed Excess Flows 22 21 20
Range of Observed Excess Flows (afy) 525,724 t0 7,692,917 118,574 to 6,938,588 8,313 t0 6,686,053
Mean of Observed Excess Flows (afy) 2,702,982 2,439,502 2,381,791

Technical Memorandum No. 2
IA, IOP and Related Actions EIS

October 18, 2002
Page 46



Evaluation of Hydrologic Effects of the

Proposed Draft Inadvertent Overrun and Payback Policy

Table 10B

Differences in Observed Excess Flows Below Morelos Dam for Year 2006
Comparison of the Baseline to CA-IOP 66 kafy and Baseline to CA-IOP 331 kafy Modeled Conditions
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule

Differences Between Baseline Differences Between Baseline

Comparison Factor and CA-IOP 66 kafy to CA-IOP 331 kafy
Number of Occurrences of No Difference in Excess Flows 3 2
Number of Occurrences of Observed Decreased Flows 16 17
Range of Differences in Decreased Flows (af) 35,841 to 1,854,919 35,841 to 1,905,349
Average of Differences in Decreased Flows (af) 538,527 696,749
Number of Occurrences of Observed Increased Flows 2 1
Range of Differences in Increased Flows (af) 133,650 to 246,861 15,203 to 15,203
Average of Differences in Increased Flows (af) 190,256 15,203
Average Difference of Observed Excess Flows (af) -374,360 -537,706

As noted in Table 10, for year 2006, the average of the differences in observed excess flows below
Morelos Dam between the Baseline and the Cumulative Analysis that considered an average Lower Basin
Overrun Account Balance of 66 kafy modeled conditions, is a decrease of 374,360 af. This volume
represents an approximately 13.8 percent reduction from the average excess flow (2,702,982 af) observed
under the Baseline modeled conditions. The average of the differences in observed excess flows between
the Baseline and the Cumulative Analysis that considered a Lower Basin Overrun Account Balance of
331 kafy modeled conditions, is a decrease of 537,706 af, which represents an approximately 19.9 percent
reduction from the average excess flow (2,702,982 af) observed under the Baseline modeled conditions,

for year 2006.

Table 11A

Comparison of Observed Excess Flows Below Morelos Dam for Year 2016
Under Baseline, CA-IOP 66 kafy, and CA-IOP 331 kafy Modeled Conditions
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule

Comparison Factor Baseline CA-IOP 66 kafy CA-IOP 331 kafy
Number of Traces 85 85 85
Number of Occurrences of Observed Excess Flows 20 18 17
Range of Observed Excess Flows (afy) 143,242 to 6,337,995 18,952 to0 6,259,752 223,667 to 5,595,282
Mean of Observed Excess Flows (afy) 2,266,241 2,243,940 2,176,529
Table 11B

Differences in Observed Excess Flows Below Morelos Dam for Year 2016
Comparison of the Baseline to CA-IOP 66 kafy and Baseline to CA-IOP 331 kafy Modeled Conditions
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule

Comparison Factor

Differences Between Baseline
and CA-IOP 66 kafy

Differences Between Baseline
to CA-IOP 331 Kkafy

Number of Occurrences of No Difference in Excess Flows 3 0

Number of Occurrences of Observed Decreased Flows 14 14

Range of Differences in Decreased Flows (af) 65,055 to 1,610,062 127,193 to 1,699,417
Average of Differences in Decreased Flows (af) 397,320 624,037
Number of Occurrences of Observed Increased Flows 1 3

Range of Differences in Increased Flows (af) 628,825 to 628,825 24,642 to 307,996
Average of Differences in Increased Flows (af) 628,825 137,688
Average Difference of Observed Excess Flows (af) -246,683 -416,173

Table 11 presented a summary and compared the observed excess flows for the modeled year 2016.
this modeled year, the average of the differences in observed excess flows below Morelos Dam between

For

the Baseline and the Cumulative Analysis that considered an average Lower Basin Overrun Account
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Balance of 66 kafy modeled conditions, is a decrease of 246,683 af, which represents an approximately
10.9 percent reduction from the average observed excess flow (2,266,241 af) observed under the Baseline
modeled conditions. The average of the differences in observed excess flows below Morelos Dan
between the Baseline and the Cumulative Analysis that considered a Lower Basin Overrun Account
Balance of 331 kafy modeled conditions, is a decrease of 416,173 af, which represents an approximately
18.4 percent reduction from the average excess flow (2,266,241 af) observed under the Baseline modeled

conditions, for year 2016.

Table 12A

Comparison of Observed Excess Flows Below Morelos Dam for Year 2026
Under Baseline, CA-IOP 66 kafy, and CA-IOP 331 kafy Modeled Conditions
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule

Comparison Factor Baseline CA-IOP 66 kafy CA-IOP 331 kafy
Number of Traces 85 85 85
Number of Occurrences of Observed Excess Flows 18 18 18
Range of Observed Excess Flows (afy) 166,276 to 6,166,892 166,275 to 6,101,057 125,648 to 5,836,797
Mean of Observed Excess Flows (afy) 2,041,729 1,975,135 1,770,989
Table 12B

Differences in Observed Excess Flows Below Morelos Dam for Year 2026
Comparison of the Baseline to CA-IOP 66 kafy and Baseline to CA-IOP 331 kafy Modeled Conditions
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule

Differences Between Baseline Differences Between Baseline
Comparison Factor and CA-IOP 66 kafy to CA-1OP 331 kafy
Number of Occurrences of No Difference in Excess Flows 4 1
Number of Occurrences of Observed Decreased Flows 12 17
Range of Differences in Decreased Flows (af) 1 to 346,386 1 to 665,675
Average of Differences in Decreased Flows (af) 103,637 286,666
Number of Occurrences of Observed Increased Flows 2 0
Range of Differences in Increased Flows (af) 17,452 t0 27,492 NA
Average of Differences in Increased Flows (af) 22,472 NA
Average Difference of Observed Excess Flows (af) -66,594 -270,740

For
this modeled year, the average of the differences in observed excess flows below Morelos Dam between
the Baseline and the Cumulative Analysis that considered an average Lower Basin Overrun Account
Balance of 66 kafy modeled conditions, is a decrease of 66,594 af, which represents an approximately 3.3
percent reduction from the average observed excess flow (2,041,729 af) observed under the Baseline
modeled conditions.

Table 12 presented a summary and compared the observed excess flows for the modeled year 2026.

The average of the differences in observed excess flows below Morelos Dan
between the Baseline and the Cumulative Analysis that considered a Lower Basin Overrun Account
Balance of 331 kafy modeled conditions, is a decrease of 270,740 af, which represents an approximately
13.3 percent reduction from the average excess flow (2,041,729 af) observed under the Baseline modeled
conditions, for year 2026.
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Table 13A

Comparison of Observed Excess Flows Below Morelos Dam for Year 2050
Under Baseline, CA-IOP 66 kafy, and CA-IOP 331 kafy Modeled Conditions
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule

Comparison Factor Baseline CA-IOP 66 kafy CA-IOP 331 kafy
Number of Traces 85 85 85
Number of Occurrences of Observed Excess Flows 13 13 13
Range of Observed Excess Flows (afy) 45,156 to0 5,212,767 44,864 to 5,147,031 186,149 to 4,883,090
Mean of Observed Excess Flows (afy) 1,820,599 1,716,903 1,578,693
Table 13B

Differences in Observed Excess Flows Below Morelos Dam for Year 2050
Comparison of the Baseline to CA-IOP 66 kafy and Baseline to CA-IOP 331 kafy Modeled Conditions
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule

Differences Between Baseline Differences Between Baseline

Comparison Factor and CA-IOP 66 kafy to CA-IOP 331 kafy
Number of Occurrences of No Difference in Excess Flows 4 3
Number of Occurrences of Observed Decreased Flows 8 8
Range of Differences in Decreased Flows (af) 292 to 949,205 201,193 to 1,007,188
Average of Differences in Decreased Flows (af) 176,210 418,425
Number of Occurrences of Observed Increased Flows 1 2
Range of Differences in Increased Flows (af) 61,630 to 61,630 61,630 to 140,993
Average of Differences in Increased Flows (af) 61,630 101,312
Average Difference of Observed Excess Flows (af) -103,696 -241,906

Table 13 presented a summary and compared the observed excess flows for the modeled year 2050. For
this modeled year, the average of the differences in observed excess flows below Morelos Dam between
the Baseline and the Cumulative Analysis that considered an average Lower Basin Overrun Account
Balance of 66 kafy modeled conditions, is a decrease of 103,696 af, which represents an approximately
5.7 percent reduction from the average observed excess flow (1,820,599 af) observed under the Baseline
modeled conditions. The average of the differences in observed excess flows below Morelos Dan
between the Baseline and the Cumulative Analysis that considered a Lower Basin Overrun Account
Balance of 331 kafy modeled conditions, is a decrease of 241,906 af, which represents an approximately
13.3 percent reduction from the average excess flow (1,820,599 af) observed under the Baseline modeled

conditions, for year 2050.

It should be emphasized that not all of the differences in observed excess flows were negative
(reductions). In both comparisons, there were modeled years where the differences were positive, which
represented increases in the magnitude of observed excess flows. For example, in the evaluation of the
comparison of the differences in the observed excess flows below Morelos Dam between the Baseline and
the Cumulative Analysis that considered an average Lower Basin Overrun Account Balance of 66 kafy
modeled conditions, approximately 12.1 percent of instances where differences were observed, the
differences were positive which represented increase in the magnitude of excess flows. However, for the
75-year period of analysis, the average of the differences was a reduction of 153,090 af.

In the evaluation of the comparison of the differences in the observed excess flows below Morelos Dam
between the Baseline and the Cumulative Analysis that considered a Lower Basin Overrun Account
Balance of 331 kafy modeled conditions, approximately 8.0 percent of instances where differences were
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observed, the differences were positive which represented increase in the magnitude of excess flows.
However, for the 75-year period of analysis, the average of the differences was a reduction of 323,112 af.
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Proposed Draft Inadvertent Overrun and Payback Policy Attachment A
Table A-1
Comparison of Historical Arizona Projected and Actual Depletions
Column 1 2 3 4 5 6 7
AZPUMP AZPUMP AZPUMP AZOTH AZOTH AZOTH

CY FORCAST ACTUAL DIFF FORCAST ACTUAL DIFF
1990 71,000 36,360 34,640 1,465,000 1,481,218 (16,218)
1991 36,000 45,176 (9,176) 1,392,199 1,410,529 (18,330)
1992 0 0 0 0 0 0
1993 50,000 35,013 14,987 1,455,461 1,221,895 233,566
1994 50,000 35,863 14,137 1,271,010 1,420,812 (149,802)
1995 40,000 36,457 3,543 1,442,095 1,436,084 6,011
1996 36,000 37,369 (1,369) 1,509,251 1,515,695 (6,444)
1997 37,000 35,444 1,556 1,471,816 1,439,761 32,055
1998 37,000 32,616 4,384 1,382,072 1,355,975 20,097
1999 37,000 35,010 1,990 1,309,310 1,339,798 (30,488)
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Table A-2
Priority 1, 2 and 3 Depletion Projections
Column 1 2 3 4 5 6 7 8
Priority Priority Priority 3 (2)
CY 11D Base (af) CVWD (af) SUM (kaf) 1&2 (kaf) 1-3 (kaf) CAPPED (kaf) (1) Base (kaf)
2002 2,915,621 334,046 3,252 478 3,730 3,730 3,252
2003 3,044,916 334,503 3,381 465 3,846 3,800 3,335
2004 3,064,253 336,665 3,403 467 3,870 3,800 3,333
2005 3,006,884 337,862 3,347 425 3,772 3,772 3,347
2006 2,915,621 342,708 3,260 456 3,716 3,716 3,260
2007 2,915,621 342,995 3,261 435 3,696 3,696 3,261
2008 2,772,663 344,174 3,119 437 3,556 3,556 3,119
2009 3,044,916 346,233 3,393 419 3,812 3,800 3,381
2010 2,915,621 346,414 3,264 421 3,685 3,685 3,264
2011 3,006,884 346,588 3,355 449 3,804 3,800 3,351
2012 2,772,663 346,760 3,121 361 3,482 3,482 3,121
2013 3,205,935 346,943 3,555 374 3,929 3,800 3,426
2014 3,205,935 347,116 3,555 372 3,927 3,800 3,428
2015 3,058,162 347,295 3,407 375 3,782 3,782 3,407
2016 2,896,071 347,470 3,246 388 3,634 3,634 3,246
2017 3,058,162 347,617 3,408 431 3,839 3,800 3,369
2018 2,896,071 347,732 3,246 407 3,653 3,653 3,246
2019 3,205,935 347,833 3,556 427 3,983 3,800 3,373
2020 2,915,621 347,934 3,266 411 3,677 3,677 3,266
2021 3,178,829 348,046 3,529 421 3,950 3,800 3,379
2022 2,772,663 348,156 3,123 420 3,543 3,543 3,123
2023 3,044,916 348,268 3,395 455 3,850 3,800 3,345
2024 3,006,884 348,380 3,357 431 3,788 3,788 3,357
2025 3,205,935 348,495 3,556 450 4,006 3,800 3,350
2026 3,058,162 348,607 3,409 439 3,848 3,800 3,361
2027 3,006,884 348,718 3,358 405 3,763 3,763 3,358
2028 3,064,253 348,829 3,415 369 3,784 3,784 3,415
2029 3,058,162 348,944 3,409 380 3,789 3,789 3,409
2030 3,006,884 349,071 3,358 396 3,754 3,754 3,358
2031 3,006,884 349,218 3,358 438 3,796 3,796 3,358
2032 3,178,829 349,364 3,530 409 3,939 3,800 3,391
2033 3,006,884 349,514 3,358 467 3,825 3,800 3,333
2034 2,772,663 349,671 3,124 414 3,538 3,538 3,124
2035 3,058,162 349,671 3,410 427 3,837 3,800 3,373
2036 3,058,162 349,671 3,410 445 3,855 3,800 3,355
2037 2,915,621 349,671 3,267 366 3,633 3,633 3,267
2038 3,058,162 349,671 3,410 396 3,806 3,800 3,404
2039 3,058,162 349,671 3,410 375 3,785 3,785 3,410
2040 3,178,829 349,671 3,531 361 3,892 3,800 3,439
2041 3,044,916 349,671 3,397 402 3,799 3,799 3,397
2042 2,772,663 349,671 3,124 363 3,487 3,487 3,124
2043 2,729,694 349,671 3,081 414 3,495 3,495 3,081
2044 2,896,071 349,671 3,248 373 3,621 3,621 3,248
2045 3,064,253 349,671 3,416 400 3,816 3,800 3,400
2046 2,772,663 349,671 3,124 400 3,524 3,524 3,124
2047 3,064,253 349,671 3416 417 3,833 3,800 3,383
2048 3,044,916 349,671 3,397 464 3,861 3,800 3,336
2049 3,044,916 349,671 3,397 446 3,843 3,800 3,354
2050 3,058,162 349,671 3,410 470 3,880 3,800 3,330
2051 3,058,162 349,671 3,410 462 3,872 3,800 3,338
2052 2,729,694 349,671 3,081 453 3,534 3,534 3,081
2053 2,896,071 349,671 3,248 398 3,646 3,646 3,248
2054 3,127,806 349,671 3,480 439 3,919 3,800 3,361
2055 2,772,663 349,671 3,124 427 3,551 3,551 3,124
2056 3,044,916 349,671 3,397 462 3,859 3,800 3,338
2057 2,772,663 349,671 3,124 424 3,548 3,548 3,124
2058 3,058,162 349,671 3,410 516 3,926 3,800 3,284
2059 2,896,071 349,671 3,248 460 3,708 3,708 3,248
2060 2,896,071 349,671 3,248 345 3,593 3,593 3,248
2061 2,772,663 349,671 3,124 341 3,465 3,465 3,124
2062 3,178,829 349,671 3,531 404 3,935 3,800 3,396
2063 3,064,253 349,671 3416 412 3,828 3,800 3,388
2064 2,729,694 349,671 3,081 428 3,509 3,509 3,081
2065 2,915,621 349,671 3,267 449 3,716 3,716 3,267
2066 3,006,884 349,671 3,259 456 3,815 3,800 3,344
2067 3,064,253 349,671 3,416 464 3,880 3,800 3,336
2068 2,896,071 349,671 3,248 421 3,669 3,669 3,248
2069 2,528,424 349,671 2,880 348 3,228 3,228 2,880
2070 2,772,663 349,671 3,124 349 3,473 3,473 3,124
2071 3,044,916 349,671 3,397 394 3,791 3,791 3,397
2072 3,058,162 349,671 3,410 434 3,844 3,800 3,366
2073 3,205,935 349,671 3,558 496 4,054 3,800 3,304
2074 3,178,829 349,671 3,531 426 3,957 3,800 3,374
2075 3,127,806 349,671 3,480 432 3,912 3,800 3,368
2076 3,064,253 349,671 3,416 472 3,888 3,800 3,328
Average 2,984,899 348,112 3,335 420

(1) Capped is equal to the lesser of the Projected Priority 1-3 depletion or 3,800 kaf (capped depletion for Priority 1-3).

2) Priority 3 Base is equal to Capped less Priority 1 & 2 amounts.
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Table A-3
Priority 1, 2 and 3 Capped Depletions
Column 1 2 3 4 5 6 6 7
CAPPED Difference from Priority Available

CcY 1IDbase (af) CVWD (af) SUM (kaf) 3.38 (kaf) (1) 3800 (kaf) (2) 1&2 (kaf) To MWD (kaf) (3)
2002 2,915,621 334,046 3,252 3,252 548 478 128
2003 3,044,916 334,503 3,381 3,380 420 465 0
2004 3,064,253 336,665 3,403 3,380 420 467 0
2005 3,006,884 337,862 3,347 3,347 453 425 33
2006 2,915,621 342,708 3,260 3,260 540 456 120
2007 2,915,621 342,995 3,261 3,261 539 435 119
2008 2,772,663 344,174 3,119 3,119 681 437 261
2009 3,044,916 346,233 3,393 3,380 420 419 0
2010 2,915,621 346,414 3,264 3,264 536 421 116
2011 3,006,884 346,588 3,355 3,355 445 449 25
2012 2,772,663 346,760 3,121 3,121 679 361 259
2013 3,205,935 346,943 3,555 3,380 420 374 0
2014 3,205,935 347,116 3,555 3,380 420 372 0
2015 3,058,162 347,295 3,407 3,380 420 375 0
2016 2,896,071 347,470 3,246 3,246 554 388 134
2017 3,058,162 347,617 3,408 3,380 420 431 0
2018 2,896,071 347,732 3,246 3,246 554 407 134
2019 3,205,935 347,833 3,556 3,380 420 427 0
2020 2,915,621 347,934 3,266 3,266 534 411 114
2021 3,178,829 348,046 3,529 3,380 420 421 0
2022 2,772,663 348,156 3,123 3,123 677 420 257
2023 3,044,916 348,268 3,395 3,380 420 455 0
2024 3,006,884 348,380 3,357 3,357 443 431 23
2025 3,205,935 348,495 3,556 3,380 420 450 0
2026 3,058,162 348,607 3,409 3,380 420 439 0
2027 3,006,884 348,718 3,358 3,358 442 405 22
2028 3,064,253 348,829 3,415 3,380 420 369 0
2029 3,058,162 348,944 3,409 3,380 420 380 0
2030 3,006,884 349,071 3,358 3,358 442 396 22
2031 3,006,884 349,218 3,358 3,358 442 438 22
2032 3,178,829 349,364 3,530 3,380 420 409 0
2033 3,006,884 349,514 3,358 3,358 442 467 22
2034 2,772,663 349,671 3,124 3,124 676 414 256
2035 3,058,162 349,671 3,410 3,380 420 427 0
2036 3,058,162 349,671 3,410 3,380 420 445 0
2037 2,915,621 349,671 3,267 3,267 533 366 113
2038 3,058,162 349,671 3,410 3,380 420 396 0
2039 3,058,162 349,671 3,410 3,380 420 375 0
2040 3,178,829 349,671 3,531 3,380 420 361 0
2041 3,044,916 349,671 3,397 3,380 420 402 0
2042 2,772,663 349,671 3,124 3,124 676 363 256
2043 2,729,694 349,671 3,081 3,081 719 414 299
2044 2,896,071 349,671 3,248 3,248 552 373 132
2045 3,064,253 349,671 3,416 3,380 420 400 0
2046 2,772,663 349,671 3,124 3,124 676 400 256
2047 3,064,253 349,671 3,416 3,380 420 417 0
2048 3,044,916 349,671 3,397 3,380 420 464 0
2049 3,044,916 349,671 3,397 3,380 420 446 0
2050 3,058,162 349,671 3,410 3,380 420 470 0
2051 3,058,162 349,671 3,410 3,380 420 462 0
2052 2,729,694 349,671 3,081 3,081 719 453 299
2053 2,896,071 349,671 3,248 3,248 552 398 132
2054 3,127,806 349,671 3,480 3,380 420 439 0
2055 2,772,663 349,671 3,124 3,124 676 427 256
2056 3,044,916 349,671 3,397 3,380 420 462 0
2057 2,772,663 349,671 3,124 3,124 676 424 256
2058 3,058,162 349,671 3,410 3,380 420 516 0
2059 2,896,071 349,671 3,248 3,248 552 460 132
2060 2,896,071 349,671 3,248 3,248 552 345 132
2061 2,772,663 349,671 3,124 3,124 676 341 256
2062 3,178,829 349,671 3,531 3,380 420 404 0
2063 3,064,253 349,671 3,416 3,380 420 412 0
2064 2,729,694 349,671 3,081 3,081 719 428 299
2065 2,915,621 349,671 3,267 3,267 533 449 113
2066 3,006,884 349,671 3,359 3,359 441 456 21
2067 3,064,253 349,671 3,416 3,380 420 464 0
2068 2,896,071 349,671 3,248 3,248 552 421 132
2069 2,528,424 349,671 2,880 2,880 920 348 500
2070 2,772,663 349,671 3,124 3,124 676 349 256
2071 3,044,916 349,671 3,397 3,380 420 394 0
2072 3,058,162 349,671 3,410 3,380 420 434 0
2073 3,205,935 349,671 3,558 3,380 420 496 0
2074 3,178,829 349,671 3,531 3,380 420 426 0
2075 3,127,806 349,671 3,480 3,380 420 432 0
2076 3,064,253 349,671 3,416 3,380 420 472 0
AVG 2,984,899 348,112 3,335 3,301 499 420 79

(1) Capped 3.38 is equal to the lesser of the Sum (IID base + CVWD) or 3,380 kaf (assumed capped depletion for Priority 3).

2) Difference from 3,800 is equal to 3,800 kaf less the amount calculated under the Capped 3,380 kaf column.

3. Available to MWD is equal to amount under “Difference from 3800 column and Priority 1&2 column.
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Evaluation of Hydrologic Effects of the

Proposed Draft Inadvertent Overrun and Payback Policy

Attachment A

Table A-4
MWD Projected Depletions and Inadvertent Overrun (PVID/YPRD) Accounting
Column 1 2 3
MWD MWD

CY OBLIGATION (kaf) BASE (kaf)
2002 350 620
2003 465 550
2004 467 550
2005 392 578
2006 336 634
2007 316 654
2008 176 794
2009 419 550
2010 305 665
2011 424 550
2012 102 868
2013 374 550
2014 372 550
2015 375 568
2016 254 716
2017 431 550
2018 273 697
2019 427 550
2020 297 673
2021 421 550
2022 163 807
2023 455 550
2024 408 562
2025 450 550
2026 439 550
2027 383 587
2028 369 566
2029 380 561
2030 374 596
2031 416 554
2032 409 550
2033 445 550
2034 158 812
2035 427 550
2036 445 550
2037 253 717
2038 396 550
2039 375 565
2040 361 550
2041 402 551
2042 107 863
2043 115 855
2044 241 729
2045 400 550
2046 144 826
2047 417 550
2048 464 550
2049 446 550
2050 470 550
2051 462 550
2052 154 816
2053 266 704
2054 439 550
2055 171 799
2056 462 550
2057 168 802
2058 516 550
2059 328 642
2060 213 757
2061 85 885
2062 404 550
2063 412 550
2064 129 841
2065 336 634
2066 435 550
2067 464 550
2068 289 681
2069 (152) 1,122
2070 93 8771
2071 394 559
2072 434 550
2073 496 550
2074 426 550
2075 432 550
2076 472 550

(1) MWD obligation is equal to Priority 1&2 (Table A-3) less amount “Available to MWD” (Table A-3).
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Evaluation of Hydrologic Effects of the

Proposed Draft Inadvertent Overrun and Payback Policy Attachment A
Table A-5
CALIFORNIA AGRICULTURAL AGENCY OVER/UNDER RUN DIFFERENT FROM BASE CASE
MWD (PVID+YPRD) 1IID+CVWD
Column 1 2 3 4 5 6 7 3 9
3YR-PAY 1YR-PAY 3YR-PAY 1YR-PAY 3YR-PAY 1YR-PAY 3YR-PAY 1YR-PAY
CY 10% MAX 10% MAX 5% MAX 5% MAX 10% MAX 10% MAX 5% MAX 5% MAX
2002 0 0 0 0 0 0 0 0
2003 0 45 0 45 46 46 46 46
2004 0 47 0 47 70 70 70 70
2005 (18) (45) a5) (45) @ @ @ @
2006 (36) (47) (30) (47 (23) (23) (23) (23)
2007 7 0 (30 0 0 0 0 0
2008 (an 0 (15) 0 0 0 0 0
2009 1 0 ) 0 12 12 12 12
2010 0 0 0 0 0 0 0 0
2011 0 4 0 4 9) 9) 9) 9)
2012 0 0 0 0 0 0 0 0
2013 42 ) 42 (4) 129 129 129 129
2014 48 0 48 0 127 127 127 127
2015 27 0 27 0 (68) (175) (62) (175)
2016 0 0 0 0 (136) (175) (118) (175)
2017 0 11 0 11 (95) 12 (100) 12
2018 0 ¢} 0 0 (39) 0 (58) 0
2019 an 4) (11 4 155 155 155 155
2020 0 0 0 0 0 0 0 0
2021 ) (6) ) (6) 82 (26) 87 (26)
2022 0 0 0 0 (68) 0 (56) 0
2023 1 34 (@) 34 (58) 99) (80) (99)
2024 0 0 0 0 (68) 0 37 0
2025 (18) (5) (12) (5) 188 191 152 191
2026 an 8 (12) 8 33 48 48 48
2027 (18) (30) (21) (30) (68) (176) (63) (176)
2028 5 (19) 15 (19) (68) (29) (85) (29)
2029 28 0 100 (69) 0 (57) 0
2030 0 0 0 0 (35) (35) (34) (35)
2031 0 0 0 0 29) 29) (30) (29)
2032 11 0 11 0 139 139 139 139
2033 0 25 0 25 25 25 25 25
2034 0 0 0 0 (68) (150) (50) (150)
2035 (18) (18) (10) (18) [€1)) 37 (13) 37
2036 7 25 (10) 25 41 55 5 55
2037 @) (7 (12) ) (30) (30) (30) (30)
2038 6 (25) 14 (25) 4) 4) (24) 24)
2039 23 0 20 0 0 0 0 0
2040 59 0 54 0 62 62 62 62
2041 17 0 17 0 (30) (30) (30) (30)
2042 0 0 0 0 (68) (151) (50) (151)
2043 0 0 0 0 (68) a7 (67) (17)
2044 0 0 0 0 (32) 0 (&) 0
2045 20 0 20 0 16 16 16 16
2046 0 0 0 0 0 0 0 0
2047 0 0 3 0 3) 3) 3) 3)
2048 0 44 0 44 61 61 61 61
2049 0 26 0 26 7 7 7 7
2050 (18) 6 (15) 6 63 63 63 63
2051 (36) (14) (25) 14) 55 55 55 55
2052 (34) (50) (41) (50) (30) (30) (30) (30)
2053 (30) (12) (33) (12) (30) (30) (30) (30)
2054 (14) 19 (18) 19 119 119 119 119
2055 0 0 0 0 0 1 0 1
2056 (18) 23 (10) 23 9) (41) 25 41
2057 (1) 0 9) 0 (32) 0 (34) 0
2058 (18) 54 (14) 54 109 109 77 109
2059 (18) 0 (14) 0 0 0 0 0
2060 (43) (96) (78) (96) (30) (30) (30) (30)
2061 (32 0 (16) 0 0 0 0 0
2062 (11) 0 0 0 135 135 135 135
2063 8 0 8 0 28 28 28 28
2064 0 0 0 0 (68) (151) (50) (151)
2065 0 0 0 0 (104) (36) (84) (36)
2066 0 15 0 15 0 15 (38) 15
2067 0 44 0 44 80 80 80 80
2068 (15) (15) (10) (15) 0 0 0 0
2069 (18) 0 (20) 0 (36) 0 (36) 0
2070 (an 0 (15) 0 0 0 0 0
2071 17 0 3 0 0 0 0 0
2072 0 14 0 14 44 44 44 44
2073 0 76 0 76 237 237 237 237
2074 (14) ) (10) 8) 127 127 127 127
2075 (25) (64) (48) (64) 44 (66) 47 (66)
2076 31 46 (22) 46 20 (63) 97) (63)
AVG (4) 1 ) 1 10 8 8 8
Note: Negative numbers (in parenthesis “(#)™) represent observed payback amounts and whole numbers represent overruns.

Individual IID/CVWD and MWD values reflect the values from the columns entitled - “Diff. From Base Case (kaf)” under the respective modeled condition (from the Tables B-1

to B-12 in Appendix B).
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Evaluation of Hydrologic Effects of the

Proposed Draft Inadvertent Overrun and Payback Policy Attachment A
Table A-6
ID+CVWD OVER/UNDER RUN DIFFERENT FROM BASE CASE
Column 1 2 3 4 5 6 7 8 9 10
PERCENT RANKED RANKED RANKED RANKED
3YR-PAY 1YR-PAY 3YR-PAY 1YR-PAY LESS THAN 3YR-PAY 1YR-PAY 3YR-PAY 1YR-PAY
CY 10% MAX 10% MAX 5% MAX 5% MAX OR EQUAL TO 10% MAX 10% MAX 5% MAX 5% MAX
2002 0 0 0 0 1 (136) (176) (118) (176)
2003 46 46 46 46 3 (104) (175) (100) (175)
2004 70 70 70 70 4 (95) (175) 97) (175)
2005 ) [ [ 1) 5 (69) (151) (85) (151)
2006 (23) (23) (23) (23) 7 (68) (151) (34) (151)
2007 0 0 0 0 8 (68) (150) (80) (150)
2008 0 0 0 0 9 (68) (99) (67) (99)
2009 12 12 12 12 11 (68) (66) (63) (66)
2010 0 0 0 0 12 (68) (63) (62) (63)
2011 9) 9) 9) 9) 13 (63) (41) (58) (41)
2012 0 0 0 0 15 (68) (36) (57) (36)
2013 129 129 129 129 16 (68) (35) (56) (35)
2014 127 127 127 127 17 (68) (30) (51) (30)
2015 (68) (175) (62) (175) 19 (58) (30) (50) (30)
2016 (136) (175) (118) (175) 20 (39) (30) (50) (30)
2017 (95) 12 (100) 12 21 (36) (30) (50) (30)
2018 39 0 (58) 0 23 (35) (30) (38) (30)
2019 155 155 155 155 24 (32) (29) (37) (29)
2020 0 0 0 0 25 (32) (29) (36) (29)
2021 82 (26) 37 (26) 27 (31) (26) (34) (26)
2022 (68) 0 (56) 0 28 (30) 24) (34 24)
2023 (58) (99) (80) (99) 29 (30) (23) (30) (23)
2024 (68) 0 (37 0 31 (30) (17) (30) (17
2025 188 191 152 191 32 (30) 9 (30) 9)
2026 33 48 48 48 33 30 3) (30) 3)
2027 (68) (176) (63) (176) 35 (29) (1) (30) (1)
2028 (68) (29) (85) (29) 36 24) 0 (30) 0
2029 (69) 0 (57) 0 37 (23) 0 24) 0
2030 (35) (35) (34) (35) 39 ©9) 0 (23) 0
2031 (29) (29) (30) 29) 40 ) 0 (13) 0
2032 139 139 139 139 41 (3) 0 © 0
2033 25 25 25 25 43 1)) 0 3) 0
2034 (63) (150) (50) (150) 44 0 0 (1) 0
2035 3 37 (13) 37 45 0 0 0 0
2036 41 55 5 55 47 0 0 0 0
2037 (30) (30) (30) (30) 48 0 0 0 0
2038 24) 24) 24) 24) 49 0 0 0 0
2039 0 0 0 0 51 0 0 0 0
2040 62 62 62 62 52 0 0 0 0
2041 (30) (30) (30) (30) 53 0 0 0 0
2042 (68) (1s1) (50) (151) 55 0 0 0 0
2043 (68) (17) (67) 17 56 0 0 0 0
2044 (32) 0 (51) 0 57 0 0 0 0
2045 16 16 16 16 59 0 0 0 0
2046 0 0 0 0 60 0 0 0 0
2047 3) 3) 3) 3) 61 0 0 0 0
2048 61 61 61 61 63 0 1 0 1
2049 7 7 7 7 64 7 7 5 7
2050 63 63 63 63 65 12 12 7 12
2051 55 55 55 55 67 16 12 12 12
2052 (30) (30) (30) (30) 68 20 15 16 15
2053 (30) (30) (30) (30) 69 25 16 25 16
2054 119 119 119 119 71 28 25 25 25
2055 0 1 0 1 72 33 28 28 28
2056 ) 41 25 (41) 73 41 37 44 37
2057 (32) 0 (34 0 75 44 44 46 44
2058 109 109 771 109 76 44 46 47 46
2059 0 0 0 0 77 46 48 48 48
2060 (30) (30) (30) (30) 79 55 55 55 55
2061 0 0 0 0 80 61 55 61 55
2062 135 135 135 135 81 62 61 62 61
2063 28 28 28 28 83 63 62 63 62
2064 (68) (151) (50) (151) 34 70 63 70 63
2065 (104) (36) (84) (36) 85 80 70 71 70
2066 0 15 (38) 15 87 82 8 80 80
2067 80 80 80 80 88 109 109 87 109
2068 0 0 0 0 89 119 119 119 119
2069 (36) 0 (36) 0 91 127 127 127 127
2070 0 0 0 0 92 127 127 127 127
2071 0 0 0 0 93 129 129 129 129
2072 44 44 44 44 95 135 135 135 135
2073 237 237 237 237 96 139 139 139 139
2074 127 127 127 127 97 155 155 152 155
2075 44 (66) 47 (66) 99 188 191 155 191
2076 20 (63) (E1) (63) 100 237 237 237 237
NegP 0.2267 0.1867 0.2400 0.1867
AVG PAYBACK (48) (63) 7 (63)
Note: Negative numbers (in parenthesis “(#)”") represent observed payback amounts and whole numbers represent overruns.

Individual IID/CVWD values reflect the values from the columns entitled - “Diff. From Base Case (kaf)” under the respective modeled condition (from the Tables B-1 to B-6 in Appendix B).
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Evaluation of Hydrologic Effects of the

Proposed Draft Inadvertent Overrun and Payback Policy Attachment A
Table A7
IID+CVWD PROBABILITY OF AVERAGE DIFFERENCE FROM BASE CASE RIVER FLOWS
Column 1 2 3 4 5 6 7 8 9
3YR-PAY 1YR-PAY 3YR-PAY 1YR-PAY
CY Probability 10% MAX Probability 10% MAX Probability 5% MAX Probability 5% MAX
2002 0.3614 (48) 0.0000 (63) 0.3727 (47) 0.0000 (63)
2003 0.3062 (48) 0.0000 (63) 0.3158 (47) 0.0000 (63)
2004 0.2912 (48) 0.0000 (63) 0.3002 (47) 0.0000 (63)
2005 0.3163 (48) 0.0000 (63) 0.3261 (47) 0.0000 (63)
2006 0.3012 (48) 0.0041 (63) 0.3106 (47) 0.0041 (63)
2007 0.2861 (48) 0.0122 (63) 0.2951 (47) 0.0122 (63)
2008 0.2711 (48) 0.0286 (63) 0.2795 (47) 0.0286 (63)
2009 0.2510 (48) 0.0408 (63) 0.2588 (47) 0.0408 (63)
2010 0.2410 (48) 0.0489 (63) 0.2485 (47) 0.0489 (63)
2011 0.2460 (48) 0.0286 (63) 0.2536 (47) 0.0286 (63)
2012 0.2309 (48) 0.0367 (63) 0.2381 (47) 0.0367 (63)
2013 0.2008 (48) 0.0408 (63) 0.2071 (47) 0.0408 (63)
2014 0.2159 (48) 0.0286 (63) 0.2226 (47) 0.0286 (63)
2015 0.1506 (48) 0.0653 (63) 0.1553 (47) 0.0653 (63)
2016 0.1506 (48) 0.0612 (63) 0.1553 (47) 0.0612 (63)
2017 0.1456 (48) 0.0326 (63) 0.1501 (47) 0.0326 (63)
2018 0.1456 (48) 0.0082 (63) 0.1501 (47) 0.0082 (63)
2019 0.1456 (48) 0.0082 (63) 0.1501 (47) 0.0082 (63)
2020 0.1305 (48) 0.0041 (63) 0.1346 (47) 0.0041 (63)
2021 0.1355 (48) 0.0041 (63) 0.1398 (47) 0.0041 (63)
2022 0.1104 (48) 0.0122 (63) 0.1139 (47) 0.0122 (63)
2023 0.1255 (48) 0.0204 (63) 0.1294 (47) 0.0204 (63)
2024 0.1205 (48) 0.0122 (63) 0.1242 (47) 0.0122 (63)
2025 0.1104 (48) 0.0000 (63) 0.1139 (47) 0.0000 (63)
2026 0.1054 (48) 0.0000 (63) 0.1087 (47) 0.0000 (63)
2027 0.1104 (48) 0.0000 (63) 0.1139 (47) 0.0000 (63)
2028 0.1155 (48) 0.0000 (63) 0.1191 (47) 0.0000 (63)
2029 0.1205 (48) 0.0000 (63) 0.1242 (47) 0.0000 (63)
2030 0.0954 (48) 0.0000 (63) 0.0984 (47) 0.0000 (63)
2031 0.1104 (48) 0.0000 (63) 0.1139 (47) 0.0000 (63)
2032 0.1104 (48) 0.0000 (63) 0.1139 (47) 0.0000 (63)
2033 0.1155 (48) 0.0000 (63) 0.1191 (47) 0.0000 (63)
2034 0.1155 (48) 0.0000 (63) 0.1191 (47) 0.0000 (63)
2035 0.1104 (48) 0.0000 (63) 0.1139 (47) 0.0000 (63)
2036 0.1155 (48) 0.0000 (63) 0.1191 (47) 0.0000 (63)
2037 0.1255 (48) 0.0000 (63) 0.1294 (47) 0.0000 (63)
2038 0.1255 (48) 0.0000 (63) 0.1294 (47) 0.0000 (63)
2039 0.1054 (48) 0.0000 (63) 0.1087 (47) 0.0000 (63)
2040 0.1255 (48) 0.0000 (63) 0.1294 (47) 0.0000 (63)
2041 0.1054 (48) 0.0000 (63) 0.1087 (47) 0.0000 (63)
2042 0.1205 (48) 0.0000 (63) 0.1242 (47) 0.0000 (63)
2043 0.1104 (48) 0.0000 (63) 0.1139 (47) 0.0000 (63)
2044 0.1104 (48) 0.0000 (63) 0.1139 (47) 0.0000 (63)
2045 0.1205 (48) 0.0000 (63) 0.1242 (47) 0.0000 (63)
2046 0.1155 (48) 0.0000 (63) 0.1191 (47) 0.0000 (63)
2047 0.1205 (48) 0.0000 (63) 0.1242 (47) 0.0000 (63)
2048 0.1205 (48) 0.0000 (63) 0.1242 (47) 0.0000 (63)
2049 0.1255 (48) 0.0000 (63) 0.1294 (47) 0.0000 (63)
2050 0.1205 (48) 0.0000 (63) 0.1242 (47) 0.0000 (63)
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Evaluation of Hydrologic Effects of the

Proposed Draft Inadvertent Overrun and Payback Policy Attachment A
Table A-8
MWD (PVID/YPRD) OVER/UNDER RUN DIFF FROM BASE CASE
Column 1 2 3 4 5 6 7 8 9 10
PERCENT RANKED RANKED RANKED RANKED
3YR-PAY 1YR-PAY 3YR-PAY 1YR-PAY LESS THAN 3YR-PAY 1YR-PAY 3YR-PAY 1YR-PAY
CY 10% MAX 10% MAX 5% MAX 5% MAX OR EQUAL TO 10% MAX 10% MAX 5% MAX 5% MAX
2002 0 0 0 0 1.33 (43) (96) (78) (96)
2003 0 45 [0} 45 2.67 (36) (64) (48) (64)
2004 0 47 0 47 4.00 (36) (50) (41) (50)
2005 (18) 45) (15) (45) 5.33 34 “n (33) “n
2006 (36) (47 (30) (47) 6.67 (32) (45) (30) (45)
2007 21N 0 30) 0 8.00 3D 30) (30) 30)
2008 an 0 (15) 0 9.33 (30) (25) (25) (25)
2009 1 0 [0)) 0 10.67 27) (19) (22) (19)
2010 0 0 0 0 12.00 (25) (18) 21 (18)
2011 0 4 0 4 13.33 (18) (15) (20) (15)
2012 0 0 0 0 14.67 (18) (14) (18) (14)
2013 42 (4) 42 4) 16.00 (18) (12) (16) (12)
2014 48 0 48 0 17.33 (18) ®) (15) ®)
2015 27 0 27 0 18.67 (18) (U] (15) (0]
2016 0 0 0 0 20.00 (18) (6) (15) (6)
2017 0 11 0 11 21.33 (18) [©)] (15) [©)]
2018 0 0 0 0 22.67 (18) 4 (14) 4
2019 (1D 4) (an @) 24.00 (18) @) (14) )
2020 0 0 0 0 2533 (17) 0 (12) 0
2021 (0] () (0] (©6) 26.67 (15) 0 (12) 0
2022 0 0 0 0 28.00 (14) 0 (12) 0
2023 [0)) 34 [0 34 29.33 (14) 0 (11) 0
2024 0 0 0 0 30.67 (11 0 (10) 0
2025 (18) (5) (12) [©) 32.00 (11) 0 (10) 0
2026 an 8 (12) 8 33.33 (11 0 (10) 0
2027 (18) (30) [¢2)) (30) 34.67 (11) 0 (10) 0
2028 5 (19 15 (19) 36.00 () 0 (10) 0
2029 28 0 10 0 37.33 (0] 0 (O] 0
2030 0 0 0 0 38.67 ()] 0 () 0
2031 0 0 0 0 40.00 (1)) 0 (1)) 0
2032 11 0 11 0 41.33 () 0 [0} 0
2033 0 25 0 25 42.67 0 0 0 0
2034 0 0 0 0 44.00 0 0 0 0
2035 (18) (18) (10) (18) 4533 0 0 0 0
2036 (0] 25 (10) 25 46.67 0 0 0 0
2037 (0] )] (12) (0] 48.00 0 0 0 0
2038 6 (25) 14 (25) 49.33 0 0 0 0
2039 23 0 20 0 50.67 0 0 0 0
2040 59 0 54 0 52.00 0 0 0 0
2041 17 0 17 0 53.33 0 0 0 0
2042 0 0 0 0 54.67 0 0 0 0
2043 0 0 0 0 56.00 0 0 0 0
2044 0 0 0 0 57.33 0 0 0 0
2045 20 0 20 0 58.67 0 0 0 0
2046 0 0 0 0 60.00 0 0 0 0
2047 0 0 3 0 61.33 0 0 0 0
2048 0 44 0 44 62.67 0 0 0 0
2049 0 26 0 26 64.00 0 0 0 0
2050 (18) 6 (15) 6 65.33 0 0 0 0
2051 (36) 14 (25) (14) 66.67 0 0 0 0
2052 (34 (50) (41 (50) 68.00 0 0 0 0
2053 (30) (12) 33 (12) 69.33 0 0 0 0
2054 (14 19 (18) 19 70.67 0 0 0 0
2055 0 0 0 0 72.00 0 0 0 0
2056 (18) 23 (10) 23 73.33 0 0 0 0
2057 [0))] 0 [C)] 0 74.67 0 0 0 0
2058 (18) 54 (14 54 76.00 0 4 0 4
2059 (18) 0 (14) 0 71.33 0 6 0 6
2060 (43) (96) (78) (96) 78.67 0 8 0 8
2061 32) 0 (16) 0 80.00 0 11 0 11
2062 (11) 0 0 0 81.33 0 14 0 14
2063 8 0 8 0 82.67 1 15 3 15
2064 0 0 0 0 84.00 5 19 3 19
2065 0 0 0 0 85.33 6 23 8 23
2066 0 15 0 15 86.67 8 25 10 25
2067 0 44 0 44 88.00 11 25 11 25
2068 (15) (15) (10) (15) 89.33 17 26 14 26
2069 (18 0 (20) 0 90.67 17 34 15 34
2070 an 0 (15) 0 92.00 20 44 17 44
2071 17 0 3 0 93.33 23 44 20 44
2072 0 14 0 14 94.67 27 45 20 45
2073 0 76 0 76 96.00 28 46 27 46
2074 (14) (8) (10) 8) 97.33 Iy 47 42 47
2075 (25) (64) (48) (64) 98.67 48 54 48 54
2076 [€1)) 46 (22) 46 100.00 59 76 54 76
NegP 0.2267 0.1333 0.2267 0.1333
AVG PAYBACK a9 26) a9 26)
Note: Negative numbers (in parenthesis “(#)”) represent observed payback amounts and whole numbers represent overruns.
Individual MWD (PVID/YPRD) values reflect the values from the columns entitled - “Diff. From Base Case (kaf)” under the respective modeled condition (from the Tables B-7 to B-
12 in Appendix B).
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Evaluation of Hydrologic Effects of the
Proposed Draft Inadvertent Overrun and Payback Policy

Attachment A

Table A-9

MWD + IID/CVWD OVER/UNDER RUN DIFFERENT FROM BASE CASE

SUM (MWD + IID/CVWD) NKED SUM (MWD + IID/CVWD)
Column 1 2 3 4 5 6 7 8 9

3YR-PAY 1YR-PAY 3YR-PAY 1YR-PAY 3YR-PAY 1YR-PAY 3YR-PAY 1YR-PAY
CY 10% MAX 10% MAX 5% MAX 5% MAX 10% MAX 10% MAX 5% MAX 5% MAX
2002 0 0 0 0 (136) (206) (119) (206)
2003 46 91 46 91 (104) (175) (118) (175)
2004 70 117 70 117 95) (175) (108) (175)
2005 (19) (46) (16) (46) (86) (151) (100) (151)
2006 (59) (70) (53) (70) (73) (151) (84) (151)
2007 (27) 0 (30) 0 (68) (150) (84) (150)
2008 (11) 0 (15) 0 (68) (130) (81) (130)
2009 13 12 11 12 (68) (126) (71) (126)
2010 0 0 0 0 (68) (80) (70) (80)
2011 9) (5) 9) (5) (68) (70) (67) (70)
2012 0 0 0 0 (68) (65) (63) (69)
2013 171 125 171 125 (64) (57) (58) (65)
2014 175 127 175 127 (63) (49) (56) (49)
2015 (41 (175) (35) (175) (60) (48) (56) (48)
2016 (136) (175) (118) (175) (59) (46) (53) (46)
2017 (95) 23 (100) 23 (59) (42) (51) (42)
2018 39) 0 (58) 0 (54) 37 (50) 37
2019 144 151 144 151 (49) (36) (50) (36)
2020 0 0 0 0 41 (35) (50) (35)
2021 75 (32) 30 (32) (39) (32) (43) (32
2022 (68) 0 (56) 0 (37 (30) (42) (30)
2023 (59) (65) (81) (65) (35) (29) (38) (29)
2024 (68) 0 (37) 0 (33) (18) (37) (18)
2025 170 186 140 186 (32) an (35) (17)
2026 16 56 36 56 (32) (17) (34) (17)
2027 (86) (206) (84) (206) (29) (15) (30) (15)
2028 (63) (48) (70) (48) 27) (5) (30) (5)
2029 28 (57) 100 (69) 27 3) (23) 3)
2030 (35) (35) (34) (35) (19) 0 (16) 0
2031 (29) (29) (30) (29) (18) 0 (16) 0
2032 150 139 150 139 (18) 0 (15) 0
2033 25 50 25 50 (15) 0 (15) 0
2034 (68) (150) (50) (150) (13) 0 (14) 0
2035 (49) 19 (23) 19 (11) 0 (13) 0
2036 34 80 Q)] 80 (1 0 (10) 0
2037 (37) (37) (42) (37) (11) 0 (10) 0
2038 (18) (49) (10) (49) ) 0 ) 0
2039 23 0 20 0 3) 0 &) 0
2040 121 62 116 62 0 0 [Q))] 0
2041 (3) (30) (13) (30) 0 0 0 0
2042 (68) (1s1) (50) asn) 0 0 0 0
2043 (68) (17 (67) (17) 0 0 0 0
2044 (32) 0 (51) 0 0 0 0 0
2045 36 16 36 16 0 0 0 0
2046 0 0 0 0 0 0 0 0
2047 (3) (3) 0 (3) 7 0 0 0
2048 61 105 61 105 13 1 3 1
2049 7 33 7 33 16 12 7 12
2050 45 69 48 69 17 16 11 16
2051 19 41 30 41 19 19 15 19
2052 (64) (80) (71) (80) 19 23 20 23
2053 (60) (42) (63) (42) 23 28 25 28
2054 105 138 101 138 25 30 30 30
2055 0 1 0 1 28 33 36 33
2056 27) (18) 15 (18) 34 41 36 41
2057 (33) 0 (43) 0 36 50 36 50
2058 91 163 63 163 36 56 44 56
2059 (18) 0 (14) 0 44 58 46 58
2060 (73) (126) (108) (126) 45 62 48 62
2061 (32) 0 (16) 0 46 69 61 69
2062 124 135 135 135 61 80 63 80
2063 36 28 36 28 70 91 70 91
2064 (68) (s (50) (1s1) 75 105 80 105
2065 (104) (36) (84) (36) 80 117 80 117
2066 0 30 (38) 30 91 119 100 119
2067 80 124 80 124 105 124 101 124
2068 (15) (15) (10) (15) 113 125 116 125
2069 (54) 0 (56) 0 121 127 117 127
2070 (11) 0 (15) 0 124 135 135 135
2071 17 0 3 0 144 138 140 138
2072 44 58 44 58 150 139 144 139
2073 237 313 237 313 170 151 150 151
2074 113 119 117 119 171 163 171 163
2075 19 (130) (1)) (130) 175 186 175 186
2076 (11) (17) (119) (17) 237 313 237 313
AVG 6 9 4 9

Average Payback (47) (71) 47) (72)
Average Overrun| 71 90 79 90
Note: Negative numbers (in parenthesis “(#)”) represent observed payback amounts and whole numbers represent overruns.
Individual MWD (PVID/YPRD) values reflect the values from the columns entitled - “Diff. From Base Case (kaf)” under the respective
modeled condition (from the Tables B-7 to B-12 in Appendix B).
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Evaluation of Hydrologic Effects of the
Proposed Draft Inadvertent Overrun and Payback Policy

Attachment A

Table A-10

SUMMARY OF INDIVIDUAL AND TOTAL END-OF-YEAR OVERRUN ACCOUNT BALANCES FOR IID/CVWD PLUS MWD

10% Overrun with 3-Year Payback 10% Overrun with 1-Year Payback 5% Overrun with 3-Year Payback 5% Overrun with 1-Year Payback
Column 1 2 3 4 5 6 7 8 9 10 11 12 13
Sum Sum Sum Sum
(IID/CVWD+ (IID/CVWD+ (IID/CVWD+ (IID/CVWD+
CY 1ID/CVWD | MWD MWD) 1ID/CVWD | MWD MWD) 1ID/CVWD | MWD MWD) 1ID/CVWD | MWD MWD)
2002 0 0 0 0 0 0 0 0 0 0 0 0
2003 0 0 0 0 0 0 0 0 0 0 0 0
2004 1 45 46 1 45 46 1 45 46 1 45 46
2005 23 74 97 23 47 70 23 71 100 23 47 70
2006 0 38 38 0 0 0 0 47 47 0 0 0
2007 0 11 11 0 0 0 0 17 17 0 0 0
2008 0 0 0 0 0 0 0 2 2 0 0 0
2009 0 0 0 0 0 0 0 0 0 0 0 0
2010 13 0 13 13 0 13 13 0 13 13 0 13
2011 0 0 0 0 0 0 0 0 0 0 0 0
2012 0 4 4 0 4 4 0 4 4 0 4 4
2013 0 0 0 0 0 0 0 0 0 0 0 0
2014 175 0 175 175 0 175 175 0 175 175 0 175
2015 282 0 282 175 0 175 288 0 288 175 0 175
2016 173 0 173 27 0 27 197 0 197 27 0 27
2017 39 0 39 0 0 0 58 0 58 0 0 0
2018 28 11 39 28 11 39 28 11 39 28 11 39
2019 0 0 0 0 0 0 0 0 0 0 0 0
2020 176 7 183 176 7 183 176 7 183 176 7 183
2021 108 0 108 0 0 0 113 0 113 0 0 0
2022 189 1 190 149 1 150 206 1 207 149 1 150
2023 81 0 81 0 0 0 76 0 76 0 0 0
2024 28 35 63 15 35 50 54 35 89 15 35 50
2025 15 17 32 0 11 11 0 23 23 0 11 11
2026 176 30 206 176 30 206 176 41 217 176 30 206
2027 137 31 168 29 19 48 142 39 181 29 19 48
2028 40 1 41 0 0 0 57 19 76 0 0 0
2029 35 0 35 35 0 35 35 0 35 35 0 35
2030 29 0 29 29 0 29 30 0 30 29 0 29
2031 0 0 0 0 0 0 0 0 0 0 0 0
2032 0 0 0 0 0 0 0 0 0 0 0 0
2033 150 0 150 150 0 150 150 0 150 150 0 150
2034 82 25 107 0 25 25 100 25 125 0 25 25
2035 14 7 21 0 0 0 50 15 65 0 0 0
2036 30 7 37 30 7 37 30 12 42 30 7 37
2037 30 25 55 30 25 55 30 25 55 30 25 55
2038 0 7 7 0 0 0 0 15 15 0 0 0
2039 30 0 30 30 0 30 30 5 35 30 0 30
2040 30 0 30 30 0 30 30 0 30 30 0 30
2041 151 0 151 151 0 151 151 0 151 151 0 151
2042 100 0 100 17 0 17 118 0 118 17 0 17
2043 15 0 15 0 0 0 51 0 51 0 0 0
2044 0 0 0 0 0 0 0 0 0 0 0 0
2045 0 0 0 0 0 0 0 0 0 0 0 0
2046 36 0 36 36 0 36 36 0 36 36 0 36
2047 0 0 0 0 0 0 0 0 0 0 0 0
2048 36 0 36 36 0 36 36 0 36 36 0 36
2049 17 44 61 17 44 61 17 44 61 17 44 61
2050 17 52 69 17 26 43 17 55 72 17 26 43
2051 30 66 96 30 50 80 30 80 110 30 50 80
2052 30 44 74 30 12 42 30 51 81 30 12 42
2053 0 14 14 0 0 0 0 18 18 0 0 0
2054 0 0 0 0 0 0 0 0 0 0 0 0
2055 100 19 119 100 19 119 100 19 119 100 19 119
2056 32 1 33 0 0 0 66 9 75 0 0 0
2057 17 42 59 17 42 59 49 42 91 17 42 59
2058 0 24 24 0 0 0 0 28 28 0 0 0
2059 30 102 132 30 96 126 30 110 140 30 96 126
2060 0 59 59 0 0 0 0 32 32 0 0 0
2061 0 27 27 0 0 0 0 16 16 0 0 0
2062 0 0 0 0 0 0 0 0 0 0 0 0
2063 151 0 151 151 0 151 151 0 151 151 0 151
2064 119 0 119 36 0 36 137 0 137 36 0 36
2065 15 0 15 0 0 0 53 0 53 0 0 0
2066 0 0 0 0 0 0 0 0 0 0 0 0
2067 0 15 15 0 15 15 0 15 15 0 15 15
2068 36 29 65 0 0 0 36 49 85 0 0 0
2069 0 11 11 0 0 0 0 29 29 0 0 0
2070 0 0 0 0 0 0 0 14 14 0 0 0
2071 0 0 0 0 0 0 0 0 0 0 0 0
2072 17 0 17 17 0 17 17 0 17 17 0 17
2073 30 14 44 30 14 44 30 14 44 30 14 44
2074 178 76 254 178 76 254 178 80 258 178 76 254
2075 261 57 318 151 6 157 264 38 302 151 6 157
2076 225 106 331 100 12 112 179 28 207 100 12 112

Note: Individual ID/CVWD and MWD values reflect the values from the columns entitled - “Diff. From Base Case (kaf)” for each respective modeled condition (from Tables B-1 to B-12 in Appendix B).
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Evaluation of Hydrologic Effects of the

Proposed Draft Inadvertent Overrun and Payback Policy Attachment A
Table A-11
CALIFORNIA TOTAL END-OF-YEAR OVERRUN ACCOUNT BALANCES (KAF)
Column 1 2 3 4 5 6 7 8 9 10
PERCENT RANKED RANKED RANKED RANKED
3YR-PAY 1YR-PAY 3YR-PAY 1YR-PAY LESS THAN 3YR-PAY 1YR-PAY 3YR-PAY 1YR-PAY
CY 10% MAX 10% MAX 5% MAX 5% MAX OR EQUAL TO 10% MAX 10% MAX 5% MAX 5% MAX
2002 0 0 0 0 1.33 331 254 302 254
2003 0 0 0 0 2.67 318 206 288 206
2004 46 46 46 46 4.00 282 183 258 183
2005 97 70 100 70 533 254 175 217 175
2006 38 0 47 0 6.67 206 175 207 175
2007 11 0 17 0 8.00 190 157 207 157
2008 0 0 2 0 9.33 183 151 197 151
2009 0 0 0 0 10.67 175 151 183 151
2010 13 13 13 13 12.00 173 150 181 150
2011 0 0 0 0 13.33 168 150 175 150
2012 4 4 4 4 14.67 151 126 151 126
2013 0 0 0 0 16.00 151 119 151 119
2014 175 175 175 175 17.33 150 112 150 112
2015 282 175 288 175 18.67 132 80 140 80
2016 173 27 197 27 20.00 119 70 137 70
2017 39 0 58 0 21.33 119 61 125 61
2018 39 39 39 39 22.67 108 59 119 59
2019 0 0 0 0 24.00 107 55 118 55
2020 183 183 183 183 2533 100 50 113 50
2021 108 0 113 0 26.67 97 48 110 48
2022 190 150 207 150 28.00 96 46 100 46
2023 81 0 76 0 29.33 81 44 91 44
2024 63 50 89 50 30.67 74 43 89 43
2025 32 11 23 11 32.00 70 42 85 42
2026 206 206 217 206 3333 69 39 81 39
2027 168 48 181 48 34.67 65 37 76 37
2028 70 0 76 0 36.00 63 36 76 36
2029 35 35 35 35 3733 61 36 75 36
2030 29 29 30 29 38.67 59 36 72 36
2031 0 0 0 0 40.00 59 35 65 35
2032 0 0 0 0 4133 55 30 61 30
2033 150 150 150 150 42.67 46 30 58 30
2034 107 25 125 25 44.00 44 29 55 29
2035 21 0 65 0 45.33 39 27 53 27
2036 37 37 42 37 46.67 39 25 51 25
2037 55 55 55 55 48.00 38 17 47 17
2038 7 0 15 0 49.33 37 17 46 17
2039 30 30 35 30 50.67 36 15 44 15
2040 30 30 30 30 52.00 36 13 42 13
2041 151 151 151 151 53.33 35 11 39 11
2042 100 17 118 17 54.67 33 4 36 4
2043 32 0 51 0 56.00 32 0 36 0
2044 0 0 0 0 57.33 32 0 35 0
2045 0 0 0 0 58.67 30 0 35 0
2046 36 36 36 36 60.00 30 0 32 0
2047 0 0 0 0 61.33 29 0 30 0
2048 36 36 36 36 62.67 27 0 30 0
2049 61 61 61 61 64.00 24 0 29 0
2050 69 43 72 43 65.33 21 0 28 0
2051 96 80 110 80 66.67 17 0 23 0
2052 74 42 81 42 68.00 15 0 18 0
2053 14 0 18 0 69.33 15 0 17 0
2054 0 0 0 0 70.67 14 0 17 0
2055 119 119 119 119 72.00 13 0 16 0
2056 33 0 75 0 7333 11 0 15 0
2057 59 59 91 59 74.67 11 0 15 0
2058 24 0 28 0 76.00 7 0 14 0
2059 132 126 140 126 77.33 4 0 13 0
2060 59 0 32 0 78.67 0 0 4 0
2061 27 0 16 0 80.00 0 0 2 0
2062 0 0 0 0 81.33 0 0 0 0
2063 151 151 151 151 82.67 0 0 0 0
2064 119 36 137 36 84.00 0 0 0 0
2065 15 0 53 0 85.33 0 0 0 0
2066 0 0 0 0 86.67 0 0 0 0
2067 15 15 15 15 88.00 0 0 0 0
2068 65 0 85 0 89.33 0 0 0 0
2069 11 0 29 0 90.00 1 0 0 0
2070 0 0 14 0 92.00 0 0 0 0
2071 0 0 0 0 93.33 0 0 0 0
2072 17 17 17 17 94.67 0 0 0 0
2073 44 44 44 44 96.00 0 0 0 0
2074 254 254 258 254 97.33 0 0 0 0
2075 318 157 302 157 98.67 0 0 0 0
2076 331 112 207 112 100.00 0 0 0 0
AVERAGE 66 42 70 42
Note: Values in column nos. 2, 3, 4 and 5 above reflect values in column nos. 4, 7, 10 and 13 in Table A-10, respectively.
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Evaluation of Hydrologic Effects of the

Proposed Draft Inadvertent Overrun and Payback Policy Attachment A
Table A-12
AVERAGE OVERRUN ACCOUNT FORGIVEN
Column 1 2 3 4 5 6
3YR-PAY 1YR-PAY 3YR-PAY 1YR-PAY
CY PROB 10% MAX 10%MAX 5% MAX 5% MAX
2002 0.1295 66 42 70 42
2003 0.1857 66 42 70 42
2004 0.1927 66 42 70 42
2005 0.1831 66 42 70 42
2006 0.1910 66 42 70 42
2007 0.1815 66 42 70 42
2008 0.1644 66 42 70 42
2009 0.1315 66 42 70 42
2010 0.1129 66 42 70 42
2011 0.1221 66 42 70 42
2012 0.1146 66 42 70 42
2013 0.1052 66 42 70 42
2014 0.1012 66 42 70 42
2015 0.0747 66 42 70 42
2016 0.0664 66 42 70 42
2017 0.0763 66 42 70 42
2018 0.0803 66 42 70 42
2019 0.0642 66 42 70 42
2020 0.0720 66 42 70 42
2021 0.0635 66 42 70 42
2022 0.0579 66 42 70 42
2023 0.0623 66 42 70 42
2024 0.0565 66 42 70 42
2025 0.0518 66 42 70 42
2026 0.0436 66 42 70 42
2027 0.0548 66 42 70 42
2028 0.0541 66 42 70 42
2029 0.0531 66 42 70 42
2030 0.0473 66 42 70 42
2031 0.0518 66 42 70 42
2032 0.0518 66 42 70 42
2033 0.0509 66 42 70 42
2034 0.0573 66 42 70 42
2035 0.0548 66 42 70 42
2036 0.0509 66 42 70 42
2037 0.0484 66 42 70 42
2038 0.0450 66 42 70 42
2039 0.0494 66 42 70 42
2040 0.0484 66 42 70 42
2041 0.0436 66 42 70 42
2042 0.0399 66 42 70 42
2043 0.0426 66 42 70 42
2044 0.0426 66 42 70 42
2045 0.0399 66 42 70 42
2046 0.0414 66 42 70 42
2047 0.0432 66 42 70 42
2048 0.0365 66 42 70 42
2049 0.0415 66 42 70 42
2050 0.0432 66 42 70 42
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Evaluation of Hydrologic Effects of the

Proposed Draft Inadvertent Overrun and Payback Policy Attachment B
MODELING SIMULATIONS
Table Maximum Allowed Payback Period
No. User(s) Overrun Account Balance (years)
B-1 IID/CVWD 10% 3 Priority 3 Entitlement = 3.38 kafy
B-2 IID/CVWD 10% 1 Priority 3 Entitlement = 3.38 kafy
B-3 [ID/CVWD 10% 0 Priority 3 Entitlement = 3.38 kafy
B-4 IID/CVWD 5% 3 Priority 3 Entitlement = 3.38 kafy
B-5 [ID/CVWD 5% 1 Priority 3 Entitlement = 3.38 kafy
B-6 IID/CVWD 5% 0 Priority 3 Entitlement = 3.38 kafy
B-7 PVID/YPRD 10% 3 Priority 1&2 Target = 0.42 kafy
B-8 PVID/YPRD 10% 1 Priority 1&2 Target = 0.42 kafy
B-9 PVID/YPRD 10% 0 Priority 1&2 Target = 0.42 kafy
B-10 PVID/YPRD 5% 3 Priority 1&2 Target = 0.42 kafy
B-11 PVID/YPRD 5% 1 Priority 1&2 Target = 0.42 kafy
B-12 PVID/YPRD 5% 0 Priority 1&2 Target = 0.42 kafy
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Evaluation of Hydrologic Effects of the

Proposed Draft Inadvertent Overrun and Payback Policy

Attachment B

Explanation of contents of columns in Tables B-1 to B-12.

Column Title Content Description

1 Year Modeled calendar year, starting with 02 or 2002.

2 Estimated Consumptive Use Estimated consumptive use based on projections
developed by Reclamation or as provided by the
respective agency.

3 Measured Consumptive Use Represents the "Measured” Consumptive Use assuming
that variable extraordinary Conservation is taking place.
Measured Consumptive use is therefore equal to historic
minus the Extraordinary Conservation.

4 Entitlement Minus the Payback Target Entitlement less payback amount (Column 9)

Over/Under Amount of Over-Run exceeding entitlement or
entitlement minus payback amount.

6 Overrun Account Reported Amount of Over-run that occurred last year, but was
reported this year.

7 % of Entitlement Maximum Overrun Account Amount

20% of Maximum Minimum payback = greater of 20% of Maximum or 1/3
of Account

9 Extraordinary Conservation Required Amount of Extra Ordinary Conservation district
implementing (required payback).

10 End of Year Account Amount in Over-run Account including paybacks and any
additional overruns

11 Base Case The base case data for each respective agency or priority
right group as developed and presented in Table A-2,
Appendix A.

12 Difference from Base Case Estimated Consumptive Use (Column 3) less Base Case
Amount (Column 11)
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Evaluation of Hydrologic Effects of the
Proposed Draft Inadvertent Overrun and Payback Policy Attachment B

Modeling Conditions for
Table Nos. B-1, B-2 and B-3 (IID/CVWD)

Conditions:
1. Inadvertent Overruns are limited to a maximum of 10% of entities’ entitlement.
Rules:

1. Minimum Payback = greater of 20% maximum allowed Inadvertent Overrun or 1/3 of Account
Balance.

2. Accounts which exceed 10% of entitlement - Strict enforcement 1 yr payback

98]

First Year of payback not strictly enforced, except that exceeding maximum account will not be
allowed during a payback year.

Second Year of payback - strict enforcement and balancing of Account
Inadvertent Overrun Account balances are forgiven when flood releases occur.

Under 1 year payback (normal, or overage greater than 10%)

NS e

For 1 year delay in reporting, as long as entity has not exceeded its 10% overrun allowance and
they are meeting their payback schedule, the second year overrun, which was not reported prior to
implementation of the first year of payback, would be treated as a separate overrun, with the
payback amount criteria applying to the second amount. The full payback would be the sum of
the two paybacks occurring together.
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Evaluation of Hydrologic Effects of the

Proposed Draft Inadvertent Overrun and Payback Policy Attachment B
Table B-1
IID and Coachella Baselines Added Together - 10% Overrun with 3-Year Payback
(Assume base entitl t of 3.38 maf)
Column 1 2 3 4 5 6 7 8 9 10 11 12
Entitlement
Estimated Measured Minus Overrun 20% of Extraordinary |End of Year Difference
Consumptive | Consumptive Payback Over / Under Account 10% of Maximum Conservation Overrun From Base
Year Use Use Target Runs Reported Entitlement | Entitl t Required Account Base Case Case
2002 3,252 3,252 0 338 68 3,252 0
2003 3.381 3.381 1 0 338 68 0 3,335 46
2004 3,403 3,403 23 1 338 68 1 3,333 70
2005 3,347 3,346 3,379 0 23 338 68 1 23 3,347 (1)
2006 3,260 3,237 3,357 0 0 338 68 23 0 3,260 (23)
2007 3,261 3,261 0 0 338 68 0 3,261 0
2008 3,119 3,119 0 0 338 68 0 3,119 0
2009 3.393 3.393 13 0 338 68 0 3.381 12
2010 3,264 3,264 0 13 338 68 13 3,264 0
2011 3,355 3,342 3,367 0 0 338 68 13 0 3,351 9)
2012 3,121 3,121 0 0 338 68 0 3,121 0
2013 3,555 3,555 175 0 338 68 0 3,426 129
2014 3,555 3,555 175 175 338 68 175 3,428 127
2015 3.407 3.339 3.312 27 175 338 68 68 282 3.407 (68)
2016 3,246 3,110 3,244 0 27 338 68 136 173 3,246 (136)
2017 3,408 3,274 3,246 28 0 338 68 134 39 3,369 (95)
2018 3,246 3,207 3,341 0 28 338 68 39 28 3,246 39)
2019 3,556 3,528 3,352 176 0 338 68 28 0 3,373 155
2020 3,266 3,266 0 176 338 68 176 3,266 0
2021 3,529 3.461 3.312 149 0 338 68 68 108 3.379 82
2022 3,123 3,055 3,312 0 149 338 68 68 189 3,123 (68)
2023 3,395 3,287 3,272 15 0 338 68 108 81 3,345 (58)
2024 3,357 3,289 3,312 0 15 338 68 68 28 3,357 (68)
2025 3,556 3,528 3,352 176 15 338 68 28 15 3,350 178
2026 3.409 3,394 3,365 29 176 338 68 15 176 3,361 33
2027 3.358 3.290 3.312 0 29 338 68 68 137 3,358 (68)
2028 3.415 3,318 3,283 35 0 338 68 97 40 3,415 97)
2029 3,409 3,369 3,340 29 35 338 68 40 35 3,409 (40)
2030 3,358 3,323 3,345 0 29 338 68 35 29 3,358 (35)
2031 3,358 3,329 3,351 0 0 338 68 29 0 3,358 (29)
2032 3,530 3,530 150 0 338 68 0 3,391 139
2033 3.358 3,358 0 150 338 68 150 3,333 25
2034 3,124 3,056 3,312 0 0 338 68 68 82 3,124 (68)
2035 3,410 3,342 3,312 30 0 338 68 68 14 3,373 [€1))
2036 3,410 3,396 3,366 30 30 338 68 14 30 3,355 41
2037 3,267 3,237 3,350 0 30 338 68 30 30 3,267 (30)
2038 3.410 3.380 3.350 30 0 338 68 30 0 3,404 (24)
2039 3.410 3.410 3.380 30 30 338 68 30 3.410 0
2040 3,531 3,501 3,350 151 30 338 68 30 30 3.439 62
2041 3,397 3,367 3,350 17 151 338 68 30 151 3,397 (30)
2042 3,124 3,056 3,312 0 17 338 68 68 100 3,124 (68)
2043 3,081 2,996 3,295 0 0 338 68 85 15 3,081 (85)
2044 3,248 3,233 3,365 0 0 338 68 15 0 3,248 (15)
2045 3.416 3.416 36 0 338 68 0 3,400 16
2046 3,124 3,124 0 36 338 68 36 3,124 0
2047 3,416 3,380 3,344 36 0 338 68 36 0 3,383 3)
2048 3,397 3,397 17 36 338 68 36 3,336 61
2049 3,397 3.361 3,344 17 17 338 68 36 17 3,354 7
2050 3.410 3,393 3,363 30 17 338 68 17 17 3,330 63
2051 3.410 3.393 3,363 30 30 338 68 17 30 3,338 55
2052 3,081 3,051 3,350 0 30 338 68 30 30 3,081 (30)
2053 3,248 3,218 3,350 0 0 338 68 30 0 3,248 (30)
2054 3,480 3,480 100 0 338 68 0 3,361 119
2055 3,123 3,123 0 100 338 68 100 3,123 0
2056 3.397 3.329 3.312 17 0 338 68 68 32 3,338 [C)]
2057 3,124 3,092 3.348 0 17 338 68 32 17 3,124 (32)
2058 3.410 3,393 3,363 30 0 338 68 17 0 3,284 109
2059 3,248 3,248 0 30 338 68 30 3,248 0
2060 3,248 3,218 3,350 0 0 338 68 30 0 3,248 (30)
2061 3,124 3,124 0 0 338 68 0 3,124 0
2062 3,531 3,531 151 0 338 68 0 3,396 135
2063 3.416 3.416 3.380 36 151 338 68 151 3,388 28
20064 3,081 3,013 3,312 0 36 338 68 68 119 3,081 (68)
2065 3,267 3,163 3,276 0 0 338 68 104 15 3,267 (104)
2066 3,359 3,344 3,365 0 0 338 68 15 0 3,344 0
2067 3.416 3.416 36 0 338 68 0 3,336 80
2068 3,248 3,248 0 36 338 68 36 3,248 0
2069 2,880 2,844 3,344 0 0 338 68 36 0 2,880 (36)
2070 3,124 3,124 0 0 338 68 0 3,124 0
2071 3,397 3,397 3,380 17 0 338 68 0 3,397 0
2072 3,410 3,410 3,380 30 17 338 68 17 3,366 44
2073 3,558 3.541 3,363 178 30 338 68 17 30 3,304 237
2074 3,531 3,501 3.350 151 178 338 68 30 178 3.374 127
2075 3.480 3.412 3,312 100 151 338 68 68 261 3,368 44
2076 3.416 3,280 3,244 36 100 338 68 136 225 3,328 (48)
Maximum 178
Average 47
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Evaluation of Hydrologic Effects of the

Proposed Draft Inadvertent Overrun and Payback Policy Attachment B
Table B-2
IID and Coachella Baselines Added Together - 10% Overrun with 1-Year Payback
(Assume base entitl t of 3.38 maf)
Column 1 2 3 4 5 6 7 8 9 10 11 12
Entitlement
Estimated Measured Minus Overrun 20% of Extraordinary |End of Year Difference
Consumptive | Consumptive Payback Over / Under Account 10% of Maximum Conservation Overrun From Base

Year Use Use Target Runs Reported Entitlement | Entitl t Required Account Base Case Case
2002 3,252 3,252 0 338 68 3,252 0
2003 3.381 3.381 1 0 338 68 0 3,335 46
2004 3,403 3,403 23 1 338 68 1 3,333 70
2005 3,347 3,346 3,379 0 23 338 68 1 23 3,347 (1)
2006 3,260 3,237 3,357 0 0 338 68 23 0 3,260 (23)
2007 3,261 3,261 0 0 338 68 0 3,261 0
2008 3,119 3,119 0 0 338 68 0 3,119 0
2009 3.393 3.393 13 0 338 68 0 3.381 12
2010 3,264 3,264 0 13 338 68 13 3,264 0
2011 3,355 3,342 3,367 0 0 338 68 13 0 3,351 9)
2012 3,121 3,121 0 0 338 68 0 3,121 0
2013 3,555 3,555 175 0 338 68 0 3,426 129
2014 3,555 3,555 175 175 338 68 175 3,428 127
2015 3.407 3,232 3,205 27 175 338 68 175 175 3.407 (175)
2016 3,246 3,071 3,205 0 27 338 68 175 27 3,246 (175)
2017 3,408 3,381 3,353 28 0 338 68 27 0 3,369 12
2018 3,246 3,246 0 28 338 68 28 3,246 0
2019 3,556 3,528 3,352 176 0 338 68 28 0 3,373 155
2020 3,266 3,266 0 176 338 68 176 3,266 0
2021 3,529 3.353 3.204 149 0 338 68 176 0 3.379 (26)
2022 3,123 3,123 0 149 338 68 149 3,123 0
2023 3,395 3,246 3,231 15 0 338 68 149 0 3,345 (99)
2024 3,357 3,357 0 15 338 68 15 3,357 0
2025 3,556 3,541 3,365 176 338 68 15 0 3,350 191
2026 3.409 3.409 29 176 338 68 176 3,361 48
2027 3.358 3,182 3.204 0 29 338 68 176 29 3,358 (176)
2028 3.415 3,386 3,351 35 0 338 68 29 0 3,415 (29)
2029 3,409 3,409 3,380 29 35 338 68 35 3,409 0
2030 3,358 3,323 3,345 0 29 338 68 35 29 3,358 (35)
2031 3,358 3,329 3,351 0 0 338 68 29 0 3,358 (29)
2032 3,530 3,530 150 0 338 68 0 3,391 139
2033 3.358 3,358 0 150 338 68 150 3,333 25
2034 3,124 2,974 3,230 0 0 338 68 150 0 3,124 (150)
2035 3,410 3,410 30 0 338 68 0 3,373 37
2036 3,410 3,410 30 30 338 68 30 3,355 55
2037 3,267 3,237 3,350 0 30 338 68 30 30 3,267 (30)
2038 3.410 3.380 3.350 30 0 338 68 30 0 3,404 (24)
2039 3.410 3.410 3.380 30 30 338 68 30 3.410 0
2040 3,531 3,501 3,350 151 30 338 68 30 30 3.439 62
2041 3,397 3,367 3,350 17 151 338 68 30 151 3,397 (30)
2042 3,124 2,973 3,229 0 17 338 68 151 17 3,124 (151)
2043 3,081 3,064 3,363 0 0 338 68 17 0 3,081 (17)
2044 3,248 3,248 0 0 338 68 0 3,248 0
2045 3.416 3.416 36 0 338 68 0 3,400 16
2046 3,124 3,124 0 36 338 68 36 3,124 0
2047 3,416 3,380 3,344 36 0 338 68 36 0 3,383 3)
2048 3,397 3,397 17 36 338 68 36 3,336 61
2049 3,397 3.361 3,344 17 17 338 68 36 17 3,354 7
2050 3.410 3,393 3,363 30 17 338 68 17 17 3,330 63
2051 3.410 3.393 3,363 30 30 338 68 17 30 3,338 55
2052 3,081 3,051 3,350 0 30 338 68 30 30 3,081 (30)
2053 3,248 3,218 3,350 0 0 338 68 30 0 3,248 (30)
2054 3,480 3,480 100 0 338 68 0 3,361 119
2055 3,124 3,124 0 100 338 68 100 3,123 1
2056 3.397 3,297 3,280 17 0 338 68 100 0 3,338 (41)
2057 3,124 3,124 0 17 338 68 17 3,124 0
2058 3.410 3,393 3,363 30 0 338 68 17 0 3,284 109
2059 3,248 3,248 0 30 338 68 30 3,248 0
2060 3,248 3,218 3,350 0 0 338 68 30 0 3,248 (30)
2061 3,124 3,124 0 0 338 68 0 3,124 0
2062 3,531 3,531 151 0 338 68 0 3,396 135
2063 3.416 3.416 3.380 36 151 338 68 151 3,388 28
20064 3,081 2,930 3,229 0 36 338 68 151 36 3,081 (151)
2065 3,267 3,231 3,344 0 0 338 68 36 0 3,267 (36)
2066 3,359 3,359 0 0 338 68 0 3,344 15
2067 3.416 3.416 36 0 338 68 0 3,336 80
2068 3,248 3,248 0 0 338 68 0 3,248 0
2069 2,880 2,880 0 0 338 68 0 2,880 0
2070 3,124 3,124 0 0 338 68 0 3,124 0
2071 3,397 3,397 3,380 17 0 338 68 0 3,397 0
2072 3,410 3,410 3,380 30 17 338 68 17 3,366 44
2073 3,558 3.541 3,363 178 30 338 68 17 30 3,304 237
2074 3,531 3,501 3.350 151 178 338 68 30 178 3.374 127
2075 3.480 3,302 3,202 100 151 338 68 178 151 3,368 (66)
2076 3.416 3,265 3,229 36 100 338 68 151 100 3,328 (63)
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Evaluation of Hydrologic Effects of the

Proposed Draft Inadvertent Overrun and Payback Policy Attachment B
Table B-3
1ID and Coachella Baselines Added Together - Baseline and Shortage Years w/ 10% Overrun
(Assume base entitl t of 3.38 maf)
Column 1 2 3 4 5 6 7 8 9 10 11 12
Entitlement
Estimated Measured Minus Overrun 20% of Extraordinary |End of Year Difference
Consumptive | Consumptive Payback Over / Under Account 10% of Maximum Conservation Overrun From Base

Year Use Use Target Runs Reported Entitlement | Entitl Required Account Base Case Case
2002 3,252 3,252 0 338 68 3,252 0
2003 3,335 3,335 0 0 338 68 0 3,335 0
2004 3,333 3,333 0 0 338 68 0 3,333 0
2005 3,347 3,347 0 0 338 68 0 3,347 0
2006 3,260 3,260 0 0 338 68 0 3,260 0
2007 3,261 3,261 0 0 338 68 0 3,261 0
2008 3,119 3,119 0 0 338 68 0 3,119 0
2009 3,381 3,380 0 0 338 68 0 3,380 0
2010 3,264 3,264 0 0 338 68 0 3,264 0
2011 3,351 3,351 0 0 338 68 0 3,351 0
2012 3,121 3,121 0 0 338 68 0 3,121 0
2013 3,426 3,380 0 0 338 68 0 3,380 0
2014 3,428 3,380 0 0 338 68 0 3,380 0
2015 3,407 3,380 0 0 338 68 0 3,380 0
2016 3,246 3,246 0 0 338 68 0 3,246 0
2017 3,369 3,369 0 0 338 68 0 3,369 0
2018 3,246 3,246 0 0 338 68 0 3,246 0
2019 3,373 3,373 0 0 338 68 0 3,373 0
2020 3,266 3,266 0 0 338 68 0 3,266 0
2021 3,379 3,379 0 0 338 68 0 3,379 0
2022 3,123 3,123 0 0 338 68 0 3,123 0
2023 3,345 3,345 0 0 338 68 0 3,345 0
2024 3,357 3,357 0 0 338 68 0 3,357 0
2025 3,350 3,350 0 338 68 0 3,350 0
2026 3,361 3,361 0 0 338 68 0 3,361 0
2027 3,358 3,358 0 0 338 68 0 3,358 0
2028 3,415 3,380 0 0 338 68 0 3,380 0
2029 3,409 3,380 0 0 338 68 0 3,380 0
2030 3,358 3,358 0 0 338 68 0 3,358 0
2031 3,358 3,358 0 0 338 68 0 3,358 0
2032 3,391 3,380 0 0 338 68 0 3,380 0
2033 3,333 3,333 0 0 338 68 0 3,333 0
2034 3,124 3,124 0 0 338 68 0 3,124 0
2035 3,373 3,373 0 0 338 68 0 3,373 0
2036 3,355 3,355 0 0 338 68 0 3,355 0
2037 3,267 3,267 0 0 338 68 0 3,267 0
2038 3,404 3,380 0 0 338 68 0 3,380 0
2039 3,410 3,380 0 0 338 68 0 3,380 0
2040 3,439 3,380 0 0 338 68 0 3,380 0
2041 3,397 3,380 0 0 338 68 0 3,380 0
2042 3,124 3,124 0 0 338 68 0 3,124 0
2043 3,081 3,081 0 0 338 68 0 3,081 0
2044 3,248 3,248 0 0 338 68 0 3,248 0
2045 3,400 3,380 0 0 338 68 0 3,380 0
2046 3,124 3,124 0 0 338 68 0 3,124 0
2047 3,383 3,380 0 0 338 68 0 3,380 0
2048 3,336 3,336 0 0 338 68 0 3,336 0
2049 3,354 3,354 0 0 338 68 0 3,354 0
2050 3,330 3,330 0 0 338 68 0 3,330 0
2051 3,338 3,338 0 0 338 68 0 3,338 0
2052 3,081 3,081 0 0 338 68 0 3,081 0
2053 3,248 3,248 0 0 338 68 0 3,248 0
2054 3,361 3,361 0 0 338 68 0 3,361 0
2055 3,123 3,123 0 0 338 68 0 3,123 0
2056 3,338 3,338 0 0 338 68 0 3,338 0
2057 3,124 3,124 0 0 338 68 0 3,124 0
2058 3,284 3,284 0 0 338 68 0 3,284 0
2059 3,248 3,248 0 0 338 68 0 3,248 0
2060 3,248 3,248 0 0 338 68 0 3,248 0
2061 3,124 3,124 0 0 338 68 0 3,124 0
2062 3,396 3,380 0 0 338 68 0 3,380 0
2063 3,388 3,380 0 0 338 68 0 3,380 0
2064 3,081 3,081 0 0 338 68 0 3,081 0
2065 3,267 3,267 0 0 338 68 0 3,267 0
2066 3,344 3,344 0 0 338 68 0 3,344 0
2067 3,336 3,336 0 0 338 68 0 3,336 0
2068 3,248 3,248 0 0 338 68 0 3,248 0
2069 2,880 2,880 0 0 338 68 0 2,880 0
2070 3,124 3,124 0 0 338 68 0 3,124 0
2071 3,397 3,380 0 0 338 68 0 3,380 0
2072 3,366 3,366 0 0 338 68 0 3,366 0
2073 3,304 3,304 0 0 338 68 0 3,304 0
2074 3,374 3,374 0 0 338 68 0 3,374 0
2075 3,368 3,368 0 0 338 68 0 3,368 0
2076 3,328 3,328 0 0 338 68 0 3,328 0
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Evaluation of Hydrologic Effects of the
Proposed Draft Inadvertent Overrun and Payback Policy Attachment B

Modeling Conditions for
Table Nos. B-4, B-5 and B-6 (IID/CVWD)

Conditions:
1. Inadvertent Overruns are limited to a maximum of 5% of entities entitlement.
Rules:

1. Minimum Payback = greater of 20% maximum allowed Inadvertent Overrun or 1/3 of Account
Balance.

2. Accounts which exceed 5% of entitlement - Strict enforcement 1 yr payback

W

First Year of payback not strictly enforced, except that exceeding maximum account will not be
allowed during a payback year.

Second Year of payback - strict enforcement and balancing of Account
Inadvertent Overrun Account balances are forgiven when flood releases occur.

Under 1 year payback (normal, or overage greater than 5%)

NS ks

For 1 year delay in reporting, as long as entity has not exceeded its 5% overrun allowance and
they are meeting their payback schedule, the second year overrun, which was not reported prior to
implementation of the first year of payback, would be treated as a separate overrun, with the
payback amount criteria applying to the second amount. The full payback would be the sum of
the two paybacks occurring together.
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Evaluation of Hydrologic Effects of the

Proposed Draft Inadvertent Overrun and Payback Policy Attachment B
Table B-4
IID and Coachella Baselines Added Together - 5% Overrun with 3-Year Payback
(Assume base entitl t of 3.38 maf)
Column 1 2 3 4 5 6 7 8 9 10 11 12
Entitlement
Estimated Measured Minus Overrun 20% of Extraordinary |End of Year Difference
Consumptive | Consumptive Payback Over / Under Account 5% of Maximum Conservation Overrun From Base
Year Use Use Target Runs Reported Entitlement | Entitl Required Account Base Case Case
2002 3,252 3,252 0 169 34 3,252 0
2003 3,381 3,381 1 0 169 34 0 3,335 46
2004 3,403 3,403 23 1 169 34 1 3,333 70
2005 3,347 3,346 1,689 0 23 169 34 1 23 3,347 (1)
2006 3,260 3,237 1,667 0 0 169 34 23 0 3,260 (23)
2007 3,261 3,261 0 0 169 34 0 3,261 0
2008 3,119 3,119 0 0 169 34 0 3,119 0
2009 3,393 3,393 13 0 169 34 0 3,381 12
2010 3,264 3,264 0 13 169 34 13 3,264 0
2011 3,355 3,342 1,677 0 0 169 34 13 0 3,351 9)
2012 3,121 3.121 0 0 169 34 0 3,121 0
2013 3,555 3,555 175 0 169 34 0 3,426 129
2014 3,555 3,555 175 175 169 34 175 3,428 127
2015 3,407 3,345 3,318 27 175 169 34 62 288 3,407 (62)
2016 3,246 3,128 3,262 0 27 169 34 118 197 3,246 (118)
2017 3,408 3,269 3,241 28 0 169 34 139 58 3,369 (100)
2018 3,246 3,188 3,322 0 28 169 34 58 28 3,246 (58)
2019 3,556 3,528 3,352 176 0 169 34 28 0 3,373 155
2020 3,266 3,266 0 176 169 34 176 3,266 0
2021 3,529 3,466 3,317 149 0 169 34 63 113 3,379 87
2022 3,123 3,067 3,324 0 149 169 34 56 206 3,123 (56)
2023 3,395 3,265 3,250 15 0 169 34 130 76 3,345 (80)
2024 3,357 3,320 3,343 0 15 169 34 37 54 3,357 37
2025 3,556 3,502 3,326 176 0 169 34 54 0 3,350 152
2026 3,409 3,409 29 176 169 34 176 3,361 48
2027 3,358 3,295 1,627 0 29 169 34 63 142 3,358 (63)
2028 3,415 3,330 1,605 35 0 169 34 85 57 3,415 (85)
2029 3,409 3,352 1,633 29 35 169 34 57 35 3,409 (57)
2030 3,358 3,324 1,656 0 29 169 34 34 30 3,358 (34)
2031 3,358 3,328 1,660 0 0 169 34 30 0 3,358 (30)
2032 3,530 3,530 150 0 169 34 0 3,391 139
2033 3,358 3,358 0 150 169 34 150 3,333 25
2034 3,124 3,074 1,640 0 0 169 34 50 100 3,124 (50)
2035 3,410 3,360 1,640 30 0 169 34 50 50 3,373 (13)
2036 3.410 3,360 1,640 30 30 169 34 50 30 3,355 5
2037 3,267 3,237 3.350 0 30 169 34 30 30 3,267 (30)
2038 3,410 3,380 3,350 30 0 169 34 30 0 3,404 (24)
2039 3,410 3,410 3,380 30 30 169 34 30 3,410 0
2040 3,531 3,501 3,350 151 30 169 34 30 30 3,439 62
2041 3,397 3,367 3,350 17 151 169 34 30 151 3,397 (30)
2042 3,124 3,074 3,330 0 17 169 34 50 118 3,124 (50)
2043 3,081 3,014 3,313 0 0 169 34 67 51 3,081 (67)
2044 3,248 3,197 3,329 0 0 169 34 51 0 3,248 (51
2045 3,416 3,416 36 0 169 34 0 3,400 16
2046 3,124 3,124 0 36 169 34 36 3,124 0
2047 3,416 3,380 3,344 36 0 169 34 36 0 3,383 3)
2048 3,397 3,397 17 36 169 34 36 3,336 61
2049 3,397 3,361 3,344 17 17 169 34 36 17 3,354 7
2050 3,410 3,393 3,363 30 17 169 34 17 17 3,330 63
2051 3,410 3,393 3,363 30 30 169 34 17 30 3,338 55
2052 3,081 3,051 3,350 0 30 169 34 30 30 3,081 (30)
2053 3,248 3,218 3,350 0 0 169 34 30 0 3,248 (30)
2054 3.480 3.480 100 0 169 34 0 3,361 119
2055 3,123 3,123 0 100 169 34 100 3,123 0
2056 3,397 3,363 3,346 17 0 169 34 34 66 3,338 25
2057 3,124 3,090 3,346 0 17 169 34 34 49 3,124 (34)
2058 3,410 3,361 3,331 30 0 169 34 49 0 3,284 77
2059 3,248 3,248 0 30 169 34 30 3,248 0
2060 3,248 3,218 3,350 0 0 169 34 30 0 3,248 (30)
2061 3,124 3,124 0 0 169 34 0 3,124 0
2062 3,531 3,531 151 0 169 34 0 3,396 135
2063 3,416 3,416 3,380 36 151 169 34 151 3,388 28
2064 3,081 3,031 3,330 0 36 169 34 50 137 3,081 (50)
2065 3,267 3,183 3,296 0 0 169 34 84 53 3,267 (84)
2066 3.359 3,306 3,327 0 0 169 34 53 0 3,344 (38)
2067 3.416 3.416 36 0 169 34 0 3,336 80
2068 3,248 3,248 0 36 169 34 36 3,248 0
2069 2,880 2,844 3,344 0 0 169 34 36 0 2,880 (36)
2070 3,124 3,124 0 0 169 34 0 3,124 0
2071 3,397 3,397 3,380 17 0 169 34 0 3,397 0
2072 3.410 3,410 3,380 30 17 169 34 17 3,366 44
2073 3,558 3.541 3,363 178 30 169 34 17 30 3,304 237
2074 3,531 3,501 3,350 151 178 169 34 30 178 3,374 127
2075 3,480 3,415 3315 100 151 169 34 65 264 3,368 47
2076 3,416 3,231 3,195 36 100 169 34 185 179 3,328 97)
119
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Evaluation of Hydrologic Effects of the

Proposed Draft Inadvertent Overrun and Payback Policy Attachment B
Table B-5
IID and Coachella Baselines Added Together - 5% Overrun with 1-Year Payback
(Assume base entitlement of 3.38 maf)
Column 1 2 3 4 5 6 7 8 9 [ 10 11 12
Entitlement
Estimated Measured Minus Overrun 20% of Extraordinary |End of Year Difference
Consumptive | Consumptive Payback Over / Under Account 5% of Maximum Conservation Overrun From Base

Year Use Use Target Runs Reported Entitlement | Entitl Required Account Base Case Case
2002 3,252 3,252 0 169 34 3,252 0
2003 3,381 3,381 1 0 169 34 0 3,335 46
2004 3,403 3,403 23 1 169 34 1 3,333 70
2005 3,347 3,346 3,379 0 23 169 34 1 23 3,347 1)
2006 3,260 3,237 3,357 0 0 169 34 23 0 3,260 (23)
2007 3,261 3,261 0 0 169 34 0 3,261 0
2008 3,119 3,119 0 0 169 34 0 3,119 0
2009 3,393 3,393 13 0 169 34 0 3,381 12
2010 3,264 3,264 0 13 169 34 13 3,264 0
2011 3,355 3,342 3,367 0 0 169 34 13 0 3,351 ©9)
2012 3,121 3,121 0 0 169 34 0 3,121 0
2013 3,555 3,555 175 0 169 34 0 3,426 129
2014 3,555 3,555 175 175 169 34 175 3,428 127
2015 3,407 3,232 3,205 27 175 169 34 175 175 3,407 (175)
2016 3,246 3,071 3,205 0 27 169 34 175 27 3,246 (175)
2017 3,408 3,381 3,353 28 0 169 34 27 0 3,369 12
2018 3,246 3,246 0 28 169 34 28 3,246 0
2019 3,556 3,528 3,352 176 0 169 34 28 0 3,373 155
2020 3,266 3,266 0 176 169 34 176 3,266 0
2021 3,529 3,353 3,204 149 0 169 34 176 0 3,379 (26)
2022 3,123 3,123 0 149 169 34 149 3,123 0
2023 3,395 3,246 3,231 15 0 169 34 149 0 3,345 (99)
2024 3,357 3,357 0 15 169 34 15 3,357 0
2025 3,556 3,541 3,365 176 169 34 15 0 3,350 191
2026 3,409 3,409 29 176 169 34 176 3,361 48
2027 3,358 3,182 3,204 0 29 169 34 176 29 3,358 (176)
2028 3,415 3,386 3,351 35 0 169 34 29 0 3,415 (29)
2029 3,409 3,409 3,380 29 35 169 34 35 3,409 0
2030 3,358 3,323 3,345 0 29 169 34 35 29 3,358 (35)
2031 3,358 3,329 3,351 0 0 169 34 29 0 3,358 (29)
2032 3,530 3,530 150 0 169 34 0 3,391 139
2033 3,358 3,358 0 150 169 34 150 3,333 25
2034 3,124 2,974 3,230 0 0 169 34 150 0 3,124 (150)
2035 3,410 3,410 30 0 169 34 0 3,373 37
2036 3,410 3,410 30 30 169 34 30 3,355 55
2037 3,267 3,237 3,350 0 30 169 34 30 30 3,267 (30)
2038 3,410 3,380 3,350 30 0 169 34 30 0 3,404 (24)
2039 3,410 3,410 3,380 30 30 169 34 30 3,410 0
2040 3,531 3,501 3,350 151 30 169 34 30 30 3,439 62
2041 3,397 3,367 3,350 17 151 169 34 30 151 3,397 (30)
2042 3,124 2,973 3,229 0 17 169 34 151 17 3,124 (151)
2043 3,081 3,064 3,363 0 0 169 34 17 0 3,081 17
2044 3,248 3,248 0 0 169 34 0 3,248 0
2045 3,416 3,416 36 0 169 34 0 3,400 16
2046 3,124 3,124 0 36 169 34 36 3,124 0
2047 3416 3,380 3,344 36 0 169 34 36 0 3,383 3)
2048 3,397 3,397 17 36 169 34 36 3,336 61
2049 3,397 3,361 3,344 17 17 169 34 36 17 3,354 7
2050 3,410 3,393 3,363 30 17 169 34 17 17 3,330 63
2051 3,410 3,393 3,363 30 30 169 34 17 30 3,338 55
2052 3,081 3,051 3,350 0 30 169 34 30 30 3,081 (30)
2053 3,248 3,218 3,350 0 0 169 34 30 0 3,248 (30)
2054 3,480 3,480 100 0 169 34 0 3,361 119
2055 3,124 3,124 0 100 169 34 100 3,123 1
2056 3,397 3,297 3,280 17 0 169 34 100 0 3,338 (41)
2057 3,124 3,124 0 17 169 34 17 3,124 0
2058 3,410 3,393 3,363 30 0 169 34 17 0 3,284 109
2059 3,248 3,248 0 30 169 34 30 3,248 0
2060 3,248 3,218 3,350 0 0 169 34 30 0 3,248 (30)
2061 3,124 3,124 0 0 169 34 0 3,124 0
2062 3,531 3,531 151 0 169 34 0 3,396 135
2063 3,416 3,416 3,380 36 151 169 34 151 3,388 28
2064 3,081 2,930 3,229 0 36 169 34 151 36 3,081 (151)
2065 3,267 3,231 3,344 0 0 169 34 36 0 3,267 (36)
2066 3,359 3,359 0 0 169 34 0 3,344 15
2067 3,416 3,416 36 0 169 34 0 3,336 80
2068 3,248 3,248 0 0 169 34 0 3,248 0
2069 2,880 2,880 0 0 169 34 0 2,880 0
2070 3,124 3,124 0 0 169 34 0 3,124 0
2071 3,397 3,397 3,380 17 0 169 34 0 3,397 0
2072 3,410 3,410 3,380 30 17 169 34 17 3,366 44
2073 3,558 3,541 3,363 178 30 169 34 17 30 3,304 237
2074 3,531 3,501 3,350 151 178 169 34 30 178 3,374 127
2075 3,480 3,302 3,202 100 151 169 34 178 151 3,368 (66)
2076 3,416 3,265 3,229 36 100 169 34 151 100 3,328 (63)
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Evaluation of Hydrologic Effects of the

Proposed Draft Inadvertent Overrun and Payback Policy Attachment B
Table B-6
IID and Coachella Baselines Added Together - Baseline and Shortage Years w/ 5% Overrun
(Assume base entitl t of 3.38 maf)
Column 1 2 3 4 5 6 7 8 9 10 11 12
Entitlement
Estimated Measured Minus Overrun 20% of Extraordinary |End of Year Difference
Consumptive | Consumptive Payback Over / Under Account 5% of Maximum Conservation Overrun From Base

Year Use Use Target Runs Reported Entitlement | Entitl Required Account Base Case Case
2002 3,252 3,252 0 169 34 3,252 0
2003 3,335 3,335 0 0 169 34 0 3,335 0
2004 3,333 3,333 0 0 169 34 0 3,333 0
2005 3,347 3,347 0 0 169 34 0 3,347 0
2006 3,260 3,260 0 0 169 34 0 3,260 0
2007 3,261 3,261 0 0 169 34 0 3,261 0
2008 3,119 3,119 0 0 169 34 0 3,119 0
2009 3,381 3,380 0 0 169 34 0 3,380 0
2010 3,264 3,264 0 0 169 34 0 3,264 0
2011 3,351 3,351 0 0 169 34 0 3,351 0
2012 3,121 3,121 0 0 169 34 0 3,121 0
2013 3.426 3.380 0 0 169 34 0 3,380 0
2014 3,428 3,380 0 0 169 34 0 3,380 0
2015 3,407 3,380 0 0 169 34 0 3,380 0
2016 3,246 3,246 0 0 169 34 0 3,246 0
2017 3,369 3,369 0 0 169 34 0 3,369 0
2018 3,246 3,246 0 0 169 34 0 3,246 0
2019 3,373 3,373 0 0 169 34 0 3,373 0
2020 3,266 3,266 0 0 169 34 0 3,266 0
2021 3,379 3,379 0 0 169 34 0 3,379 0
2022 3,123 3,123 0 0 169 34 0 3,123 0
2023 3,345 3,345 0 0 169 34 0 3,345 0
2024 3,357 3,357 0 0 169 34 0 3,357 0
2025 3.350 3.350 0 169 34 0 3,350 0
2026 3,361 3,361 0 0 169 34 0 3,361 0
2027 3,358 3,358 0 0 169 34 0 3,358 0
2028 3,415 3,380 0 0 169 34 0 3,380 0
2029 3,409 3,380 0 0 169 34 0 3,380 0
2030 3,358 3,358 0 0 169 34 0 3,358 0
2031 3,358 3,358 0 0 169 34 0 3,358 0
2032 3,391 3,380 0 0 169 34 0 3,380 0
2033 3,333 3,333 0 0 169 34 0 3,333 0
2034 3,124 3,124 0 0 169 34 0 3,124 0
2035 3,373 3,373 0 0 169 34 0 3,373 0
2036 3,355 3,355 0 0 169 34 0 3,355 0
2037 3,267 3,267 0 0 169 34 0 3,267 0
2038 3,404 3,380 0 0 169 34 0 3,380 0
2039 3,410 3,380 0 0 169 34 0 3,380 0
2040 3,439 3,380 0 0 169 34 0 3,380 0
2041 3,397 3,380 0 0 169 34 0 3,380 0
2042 3,124 3,124 0 0 169 34 0 3,124 0
2043 3,081 3,081 0 0 169 34 0 3,081 0
2044 3,248 3,248 0 0 169 34 0 3,248 0
2045 3,400 3,380 0 0 169 34 0 3,380 0
2046 3,124 3,124 0 0 169 34 0 3,124 0
2047 3,383 3,380 0 0 169 34 0 3,380 0
2048 3,336 3.336 0 0 169 34 0 3,336 0
2049 3,354 3,354 0 0 169 34 0 3,354 0
2050 3,330 3,330 0 0 169 34 0 3,330 0
2051 3,338 3,338 0 0 169 34 0 3,338 0
2052 3,081 3,081 0 0 169 34 0 3,081 0
2053 3,248 3,248 0 0 169 34 0 3,248 0
2054 3.361 3,361 0 0 169 34 0 3,361 0
2055 3,123 3,123 0 0 169 34 0 3,123 0
2056 3,338 3,338 0 0 169 34 0 3,338 0
2057 3,124 3,124 0 0 169 34 0 3,124 0
2058 3,284 3,284 0 0 169 34 0 3,284 0
2059 3,248 3,248 0 0 169 34 0 3,248 0
2060 3,248 3,248 0 0 169 34 0 3,248 0
2061 3,124 3,124 0 0 169 34 0 3,124 0
2062 3,396 3,380 0 0 169 34 0 3,380 0
2063 3,388 3,380 0 0 169 34 0 3,380 0
2064 3,081 3,081 0 0 169 34 0 3,081 0
2065 3,267 3,267 0 0 169 34 0 3,267 0
2066 3,344 3,344 0 0 169 34 0 3,344 0
2067 3.336 3.336 0 0 169 34 0 3,336 0
2068 3,248 3,248 0 0 169 34 0 3,248 0
2069 2,880 2,880 0 0 169 34 0 2,880 0
2070 3,124 3,124 0 0 169 34 0 3,124 0
2071 3,397 3.380 0 0 169 34 0 3,380 0
2072 3,366 3,366 0 0 169 34 0 3,366 0
2073 3.304 3,304 0 0 169 34 0 3,304 0
2074 3,374 3,374 0 0 169 34 0 3,374 0
2075 3,368 3,368 0 0 169 34 0 3,368 0
2076 3,328 3,328 0 0 169 34 0 3,328 0
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Evaluation of Hydrologic Effects of the
Proposed Draft Inadvertent Overrun and Payback Policy Attachment B

Modeling Conditions for
Table Nos. B-7, B-8 and B-9 (PVID/YPRD)

Conditions:
1. Inadvertent Overruns are limited to a maximum of 10% of entities entitlement.
Rules:

1. Minimum Payback = greater of 20% maximum allowed Inadvertent Overrun or 1/3 of Account
Balance.

2. Accounts which exceed 10% of entitlement - Strict enforcement 1 yr payback

W

First Year of payback not strictly enforced, except that exceeding maximum account will not be
allowed during a payback year.

Second Year of payback - strict enforcement and balancing of Account
Inadvertent Overrun Account balances are forgiven when flood releases occur.

Under 1 year payback (normal, or overage greater than 10%)

NS s

For 1 year delay in reporting, as long as entity has not exceeded its 10% overrun allowance and
they are meeting their payback schedule, the second year overrun, which was not reported prior to
implementation of the first year of payback, would be treated as a separate overrun, with the
payback amount criteria applying to the second amount. The full payback would be the sum of
the two paybacks occurring together.
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Evaluation of Hydrologic Effects of the

Proposed Draft Inadvertent Overrun and Payback Policy Attachment B
Table B-7
PVID and YPRD Baselines Added Together — 10% Overrun with 3-Year Payback
(Assume base entitl t of 0.42 maf)
Column 1 2 3 4 5 6 7 8 9 10 11 12
Entitlement
Estimated Measured Minus Overrun 20% of Extraordinary |End of Year Difference
Consumptive | Consumptive Payback Over / Under Account 10% of Maximum Conservation Overrun From Base

Year Use Use Target Runs Reported Entitlement | Entitl t Required Account Base Case Case
2002 350 620 0 42/97 18 620 0
2003 465 550 45 0 42/97 18 0 550 0
2004 467 550 47 45 42/97 18 45 550 0
2005 392 560 402 0 47 42/97 18 18 74 578 (18)
2006 336 598 384 0 0 42/97 18 36 38 634 (36)
2007 316 627 393 0 0 42/97 18 27 11 654 27)
2008 176 783 409 0 0 42/97 18 11 0 794 (1D
2009 419 551 0 0 42/97 18 0 550 1
2010 305 665 0 0 42/97 18 0 665 0
2011 424 550 4 0 42/97 18 0 550 0
2012 102 868 0 4 42/97 18 4 868 0
2013 374 592 416 0 0 42/97 18 4 0 550 42
2014 372 598 0 0 42/97 18 0 550 48
2015 375 595 0 0 42/97 18 0 568 27
2016 254 716 0 0 42/97 18 0 716 0
2017 431 550 11 0 42/97 18 0 550 0
2018 273 697 0 11 42/97 18 11 697 0
2019 427 539 409 7 0 42/97 18 11 0 550 (1D
2020 297 673 0 7 42/97 18 7 673 0
2021 421 543 413 1 0 42/97 18 7 0 550 (@)
2022 163 807 0 1 42/97 18 1 807 0
2023 455 549 419 35 0 42/97 18 1 0 550 [€))
2024 408 562 0 35 42/97 18 35 562 0
2025 450 532 402 30 0 42/97 18 18 17 550 (18)
2026 439 533 403 19 30 42/97 18 17 30 550 (17)
2027 383 569 402 0 19 42/97 18 18 31 587 (18)
2028 369 571 390 0 0 42/97 18 30 1 566 5
2029 380 589 419 0 0 42/97 18 1 0 561 28
2030 374 596 0 0 42/97 18 0 596 0
2031 416 554 0 0 42/97 18 0 554 0
2032 409 561 0 0 42/97 18 0 550 11
2033 445 550 420 25 0 42/97 18 0 550 0
2034 158 812 0 25 42/97 18 25 812 0
2035 427 532 402 7 0 42/97 18 18 7 550 (18)
2036 445 543 413 25 7 42/97 18 7 7 550 (@)
2037 253 710 413 0 25 42/97 18 7 25 717 (7)
2038 396 556 402 0 0 42/97 18 18 7 550 6
2039 375 588 413 0 0 42/97 18 7 0 565 23
2040 361 609 0 0 42/97 18 0 550 59
2041 402 568 0 0 42/97 18 0 551 17
2042 107 863 0 0 42/97 18 0 863 0
2043 115 855 0 0 42/97 18 0 855 0
2044 241 729 0 0 42/97 18 0 729 0
2045 400 570 0 0 42/97 18 0 550 20
2046 144 826 0 0 42/97 18 0 826 0
2047 417 553 0 0 42/97 18 0 550 3
2048 464 550 44 0 42/97 18 0 550 0
2049 446 550 26 44 42/97 18 44 550 0
2050 470 532 402 50 26 42/97 18 18 52 550 (18)
2051 432 514 384 12 50 42/97 18 36 66 550 (36)
2052 154 782 386 0 12 42/97 18 34 44 816 (34
2053 266 674 390 0 0 42/97 18 30 14 704 (30)
2054 439 536 406 19 0 42/97 18 14 0 550 (14)
2055 171 799 0 19 42/97 18 19 799 0
2056 462 532 402 42 0 42/97 18 18 1 550 (18)
2057 168 801 419 0 42 42/97 18 1 42 802 (1)
2058 516 532 402 96 0 42/97 18 18 24 550 (18)
2059 328 624 402 0 96 42/97 18 18 102 642 (18)
2060 213 714 390 0 0 42/97 18 43 59 757 (43)
2061 85 853 370 0 0 42/97 18 32 27 885 (32)
2062 404 539 370 0 0 42/97 18 27 0 550 (1
2063 412 558 420 0 0 42/97 18 0 550 8
2064 129 841 0 0 42/97 18 0 841 0
2065 336 634 0 0 42/97 18 0 634 0
2066 435 550 15 0 42/97 18 0 550 0
2067 464 550 44 15 42/97 18 15 550 0
2068 289 666 405 0 44 42/97 18 15 29 681 (15)
2069 (152) 1,104 405 0 0 42/97 18 18 11 1,122 (18)
2070 93 866 404 0 0 42/97 18 11 0 877 (11
2071 394 576 420 0 0 42/97 18 0 559 17
2072 434 550 420 14 0 42/97 18 0 550 0
2073 496 550 76 14 42/97 18 14 550 0
2074 426 536 406 6 76 42/97 18 14 76 550 (14)
2075 432 525 395 12 6 42/97 18 25 57 550 (25)
2076 472 519 389 52 12 42/97 18 31 38 550 3D
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Evaluation of Hydrologic Effects of the

Proposed Draft Inadvertent Overrun and Payback Policy Attachment B
Table B-8
PVID and YPRD Baselines Added Together — 10% Overrun with 1-Year Payback
(Assume base entitlement of 0.42 maf)
Column 1 2 3 4 5 6 7 8 9 10 11 12
Entitlement
Estimated Measured Minus Overrun 20% of Extraordinary |End of Year Difference
Consumptive | Consumptive Payback Over / Under Account 10% of Maximum Conservation Overrun From Base

Year Use Use Target Runs Reported Entitlement | Entitl t Required Account Base Case Case
2002 350 350 0 42/92 18 350 0
2003 465 465 45 0 42/92 18 0 420 45
2004 467 467 420 47 45 42/92 18 45 420 47
2005 392 347 375 0 47 42/92 18 45 47 392 (45)
2006 336 289 373 0 0 42/92 18 47 0 336 (47)
2007 316 316 0 0 42/92 18 0 316 0
2008 176 176 0 0 42/92 18 0 176 0
2009 419 419 0 0 42/92 18 0 419 0
2010 305 305 0 0 42/92 18 0 305 0
2011 424 424 4 0 42/92 18 0 420 4
2012 102 102 0 4 42/92 18 4 102 0
2013 374 370 416 0 0 42/92 18 4 0 374 (4)
2014 372 372 409 0 0 42/92 68 0 372 0
2015 375 375 0 0 42/92 68 0 375 0
2016 254 254 0 0 42/92 68 0 254 0
2017 431 431 11 0 42/92 68 0 420 11
2018 273 273 0 11 42/92 68 11 273 0
2019 427 416 409 7 0 42/92 68 11 0 420 (4)
2020 297 297 0 7 42/92 68 7 297 0
2021 421 414 413 1 0 42/92 68 7 0 420 (©)
2022 163 163 0 1 42/92 68 1 163 0
2023 455 454 419 35 0 42/92 68 1 0 420 34
2024 408 408 0 35 42/92 68 35 408 0
2025 450 415 385 30 11 42/92 18 35 11 420 (5)
2026 439 428 392 19 30 42/92 18 11 30 420 8
2027 383 353 390 0 19 42/92 18 30 19 383 (30)
2028 369 350 401 0 0 42/92 18 19 0 369 (19)
2029 380 380 0 0 42/92 18 0 380 0
2030 374 374 0 0 42/92 18 0 374 0
2031 416 416 0 0 42/92 18 0 416 0
2032 409 409 0 0 42/92 18 0 409 0
2033 445 445 25 0 42/92 18 0 420 25
2034 158 158 0 25 42/92 18 25 158 0
2035 427 402 395 7 0 42/92 18 25 0 420 (18)
2036 445 445 25 7 42/92 18 7 420 25
2037 253 246 413 0 25 42/92 18 7 25 253 (7
2038 396 371 395 0 0 42/92 18 25 0 396 (25)
2039 375 375 0 0 42/92 18 0 375 0
2040 361 361 0 0 42/92 18 0 361 0
2041 402 402 420 0 0 42/92 18 0 402 0
2042 107 107 0 0 42/92 18 0 107 0
2043 115 115 0 0 42/92 18 0 115 0
2044 241 241 0 0 42/92 18 0 241 0
2045 400 400 0 0 42/92 18 0 400 0
2046 144 144 0 0 42/92 18 0 144 0
2047 417 417 0 0 42/92 18 0 417 0
2048 464 464 44 0 42/92 18 0 420 44
2049 446 446 26 44 42/92 18 44 420 26
2050 470 426 376 50 26 42/92 18 44 26 420 6
2051 432 406 394 12 50 42/92 18 26 50 420 (14)
2052 154 104 370 0 12 42/92 18 50 12 154 (50)
2053 266 254 408 0 0 42/92 18 12 0 266 (12)
2054 439 439 19 0 42/92 18 0 420 19
2055 171 171 0 19 42/92 18 19 171 0
2056 462 443 401 42 0 42/92 18 19 0 420 23
2057 168 168 0 42 42/92 18 42 168 0
2058 516 474 378 96 0 42/92 18 42 0 420 54
2059 328 328 0 96 42/92 18 96 328 0
2060 213 117 324 0 0 42/92 18 96 0 213 (96)
2061 85 85 0 0 42/92 18 0 85 0
2062 404 404 0 0 42/92 18 0 404 0
2063 412 412 0 0 42/92 18 0 412 0
20064 129 129 0 0 42/92 18 0 129 0
2065 336 336 0 0 42/92 18 0 336 0
2066 435 435 15 0 42/92 18 0 420 15
2067 464 464 44 15 42/92 18 15 420 44
2068 289 274 405 0 15 42/92 18 15 0 289 (15)
2069 (152) (152) 0 0 42/92 18 0 (152) 0
2070 93 93 0 0 42/92 18 0 93 0
2071 394 394 0 0 42/92 18 0 394 0
2072 434 434 14 0 42/92 18 0 420 14
2073 496 496 76 14 42/92 18 14 420 76
2074 426 412 406 6 76 42/92 18 14 76 420 (8)
2075 432 356 344 12 6 42/92 18 76 6 420 (64
2076 472 466 414 52 12 42/92 18 6 12 420 46
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Evaluation of Hydrologic Effects of the

Proposed Draft Inadvertent Overrun and Payback Policy Attachment B
Table B-9
PVID and YPRD Baselines Added Together - Baseline and Shortage Years with 10% Overrun
(Assume base entitl t of 0.42 maf)
Column 1 2 3 4 5 6 7 8 9 10 11 12
Entitlement
Estimated Measured Minus Overrun 20% of Extraordinary |End of Year Difference
Consumptive | Consumptive Payback Over / Under Account 10% of Maximum Conservation Overrun From Base

Year Use Use Target Runs Reported Entitlement | Entitl Required Account Base Case Case
2002 350 350 0 42/92 18 350 0
2003 465 420 0 0 42/92 18 0 420 0
2004 467 420 0 0 42/92 18 0 420 0
2005 392 392 0 0 42/92 18 0 392 0
2006 336 336 0 0 42/92 18 0 336 0
2007 316 316 0 0 42/92 18 0 316 0
2008 176 176 0 0 42/92 18 0 176 0
2009 419 419 0 0 42/92 18 0 419 0
2010 305 305 0 0 42/92 18 0 305 0
2011 424 420 0 0 42/92 18 0 420 0
2012 102 102 0 0 42/92 18 0 102 0
2013 374 374 0 0 42/92 18 0 374 0
2014 372 372 0 0 42/92 18 0 372 0
2015 375 375 0 0 42/92 18 0 375 0
2016 254 254 0 0 42/92 18 0 254 0
2017 431 420 0 0 42/92 18 0 420 0
2018 273 273 0 0 42/92 18 0 273 0
2019 427 420 0 0 42/92 18 0 420 0
2020 297 297 0 0 42/92 18 0 297 0
2021 421 420 0 0 42/92 18 0 420 0
2022 163 163 0 0 42/92 18 0 163 0
2023 455 420 0 0 42/92 18 0 420 0
2024 408 408 0 0 42/92 18 0 408 0
2025 450 420 0 42/92 18 0 420 0
2026 439 420 0 0 42/92 18 0 420 0
2027 383 383 0 0 42/92 18 0 383 0
2028 369 369 0 0 42/92 18 0 369 0
2029 380 380 0 0 42/92 18 0 380 0
2030 374 374 0 0 42/92 18 0 374 0
2031 416 416 0 0 42/92 18 0 416 0
2032 409 409 0 0 42/92 18 0 409 0
2033 445 420 0 0 42/92 18 0 420 0
2034 158 158 0 0 42/92 18 0 158 0
2035 427 420 0 0 42/92 18 0 420 0
2036 445 420 0 0 42/92 18 0 420 0
2037 253 253 0 0 42/92 18 0 253 0
2038 396 396 0 0 42/92 18 0 396 0
2039 375 375 0 0 42/92 18 0 375 0
2040 361 361 0 0 42/92 18 0 361 0
2041 402 402 0 0 42/92 18 0 402 0
2042 107 107 0 0 42/92 18 0 107 0
2043 115 115 0 0 42/92 18 0 115 0
2044 241 241 0 0 42/92 18 0 241 0
2045 400 400 0 0 42/92 18 0 400 0
2046 144 144 0 0 42/92 18 0 144 0
2047 417 417 0 0 42/92 18 0 417 0
2048 464 420 0 0 42/92 18 0 420 0
2049 446 420 0 0 42/92 18 0 420 0
2050 470 420 0 0 42/92 18 0 420 0
2051 432 420 0 0 42/92 18 0 420 0
2052 154 154 0 0 42/92 18 0 154 0
2053 266 266 0 0 42/92 18 0 266 0
2054 439 420 0 0 42/92 18 0 420 0
2055 171 171 0 0 42/92 18 0 171 0
2056 462 420 0 0 42/92 18 0 420 0
2057 168 168 0 0 42/92 18 0 168 0
2058 516 420 0 0 42/92 18 0 420 0
2059 328 328 0 0 42/92 18 0 328 0
2060 213 213 0 0 42/92 18 0 213 0
2061 85 85 0 0 42/92 18 0 85 0
2062 404 404 0 0 42/92 18 0 404 0
2063 412 412 0 0 42/92 18 0 412 0
2064 129 129 0 0 42/92 18 0 129 0
2065 336 336 0 0 42/92 18 0 336 0
2066 435 420 0 0 42/92 18 0 420 0
2067 464 420 0 0 42/92 18 0 420 0
2068 289 289 0 0 42/92 18 0 289 0
2069 (152) (152) 0 0 42/ 92 18 0 (152) 0
2070 93 93 0 0 42/92 18 0 93 0
2071 394 394 0 0 42/92 18 0 394 0
2072 434 420 0 0 42/92 18 0 420 0
2073 496 420 0 0 42/92 18 0 420 0
2074 426 420 0 0 42/92 18 0 420 0
2075 432 420 0 0 42/92 18 0 420 0
2076 472 420 0 0 42/92 18 0 420 0
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Evaluation of Hydrologic Effects of the
Proposed Draft Inadvertent Overrun and Payback Policy Attachment B

Modeling Conditions for
Table Nos. 10, 11 and 12 (PVID/YPRD)

Conditions:
1. Inadvertent Overruns are limited to a maximum of 5% of entities entitlement.
Rules:

1. Minimum Payback = greater of 20% maximum allowed Inadvertent Overrun or 1/3 of Account
Balance.

2. Accounts which exceed 5% of entitlement - Strict enforcement 1 yr payback

W

First Year of payback not strictly enforced, except that exceeding maximum account will not be
allowed during a payback year.

Second Year of payback - strict enforcement and balancing of Account
Inadvertent Overrun Account balances are forgiven when flood releases occur.

Under 1 year payback (normal, or overage greater than 5%)

NS ks

For 1 year delay in reporting, as long as entity has not exceeded its 5% overrun allowance and
they are meeting their payback schedule, the second year overrun, which was not reported prior to
implementation of the first year of payback, would be treated as a separate overrun, with the
payback amount criteria applying to the second amount. The full payback would be the sum of
the two paybacks occurring together.
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Evaluation of Hydrologic Effects of the

Proposed Draft Inadvertent Overrun and Payback Policy Attachment B
Table B-10
PVID and YPRD Baselines Added Together — 5% Overrun with 3-Year Payback
(Assume base entitl t of 0.42 maf)
Column 1 2 3 4 5 6 7 8 9 10 11 12
Entitlement
Estimated Measured Minus Overrun 20% of Extraordinary |End of Year Difference
Consumptive | Consumptive Payback Over / Under Account 5% of Maximum Conservation Overrun From Base
Year Use Use Target Runs Reported Entitlement | Entitl t Required Account Base Case Case
2002 350 620 0 42/48 10 620 0
2003 465 550 45 0 42/48 10 0 550 0
2004 467 550 47 45 42/48 10 45 550 0
2005 392 563 405 0 47 42/48 10 15 71 578 (15)
2006 336 604 390 0 0 42/ 48 10 30 47 634 (30)
2007 316 624 390 0 0 42/48 10 30 17 654 (30)
2008 176 779 405 0 0 42/48 10 15 2 794 (15)
2009 419 549 418 0 0 42/48 10 2 0 550 (1)
2010 305 665 0 0 42/48 10 0 665 0
2011 424 550 4 0 42/48 10 0 550 0
2012 102 868 0 4 42/ 48 10 4 868 0
2013 374 592 416 0 0 42/48 10 4 0 550 42
2014 372 598 0 0 42/48 10 0 550 48
2015 375 595 0 0 42/48 10 0 568 27
2016 254 716 0 0 42/48 10 0 716 0
2017 431 550 11 0 42/48 10 0 550 0
2018 273 697 0 11 42/ 48 10 11 697 0
2019 427 539 409 7 0 42/48 10 11 0 550 (1D
2020 297 673 0 7 42/48 10 7 673 0
2021 421 543 413 1 0 42/48 10 7 0 550 (@)
2022 163 807 0 1 42/48 10 1 807 0
2023 455 549 419 35 0 42/48 10 1 0 550 [€))
2024 408 562 0 35 42/ 48 10 35 562 0
2025 450 538 408 30 0 42/48 10 12 23 550 (12)
2026 439 538 408 19 30 42/48 10 12 41 550 (12)
2027 383 566 399 0 19 42/48 10 21 39 587 21
2028 369 581 400 0 0 42/48 10 20 19 566 15
2029 380 571 401 0 0 42/48 10 19 0 561 10
2030 374 596 0 0 42/ 48 10 0 596 0
2031 416 554 0 0 42/48 10 0 554 0
2032 409 561 0 0 42/48 10 0 550 11
2033 445 550 420 25 0 42/48 10 0 550 0
2034 158 812 0 25 42/48 10 25 812 0
2035 427 540 410 7 0 42/ 48 10 10 15 550 (10)
2036 445 540 410 25 7 42/ 48 10 10 12 550 (10)
2037 253 705 408 0 25 42/48 10 12 25 717 (12)
2038 396 564 410 0 0 42/48 10 10 15 550 14
2039 375 585 410 0 0 42/48 10 10 5 565 20
2040 361 604 415 0 0 42/48 10 5 0 550 54
2041 402 568 0 0 42/ 48 10 0 551 17
2042 107 863 0 0 42/ 48 10 0 863 0
2043 115 855 0 0 42/48 10 0 855 0
2044 241 729 0 0 42/48 10 0 729 0
2045 400 570 0 0 42/48 10 0 550 20
2046 144 826 0 0 42/48 10 0 826 0
2047 417 553 0 0 42/ 48 10 0 550 3
2048 464 550 44 0 42/ 48 10 0 550 0
2049 446 550 26 44 42/48 10 44 550 0
2050 470 535 405 50 26 42/48 10 15 55 550 (15)
2051 432 525 395 12 50 42/48 10 25 80 550 (25)
2052 154 775 379 0 12 42/48 10 41 51 816 (41)
2053 266 671 387 0 0 42/ 48 10 33 18 704 (33)
2054 439 532 402 19 0 42/ 48 10 18 0 550 (18)
2055 171 799 0 19 42/48 10 19 799 0
2056 462 540 410 42 0 42/48 10 10 9 550 (10)
2057 168 793 411 0 42 42/48 10 9 42 802 9)
2058 516 536 406 96 0 42/48 10 14 28 550 (14
2059 328 628 402 0 96 42/48 10 14 110 642 (14)
2060 213 679 390 0 0 42/ 48 10 78 32 757 (78)
2061 85 869 370 0 0 42/48 10 16 16 885 (16)
2062 404 550 370 0 0 42/48 10 16 0 550 0
2063 412 558 420 0 0 42/48 10 0 550 8
2064 129 841 0 0 42/48 10 0 841 0
2065 336 634 0 0 42/ 48 10 0 634 0
2066 435 550 15 0 42/ 48 10 0 550 0
2067 464 550 44 15 42/48 10 15 550 0
2068 289 671 410 0 44 42/48 10 10 49 681 (10)
2069 (152) 1,102 405 0 0 42/48 10 20 29 1,122 (20)
2070 93 862 404 0 0 42/48 10 15 14 877 (15)
2071 394 562 406 0 0 42/ 48 10 14 0 559 3
2072 434 550 420 14 0 42/48 10 0 550 0
2073 496 550 76 14 42/48 10 14 550 0
2074 426 540 410 6 76 42/48 10 10 80 550 (10)
2075 432 502 372 12 6 42/48 10 48 38 550 (48)
2076 472 528 398 52 12 42/48 10 22 28 550 (22)
28
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Evaluation of Hydrologic Effects of the

Proposed Draft Inadvertent Overrun and Payback Policy Attachment B
Table B-11
PVID and YPRD Baselines Added Together — 5% Overrun with 1-Year Payback
(Assume base entitl t of 0.42 maf)
Column 1 2 3 4 5 6 7 8 9 10 11 12
Entitlement
Estimated Measured Minus Overrun 20% of Extraordinary| End of Year Difference
Consumptive | Consumptive Payback Over / Under Account 5% of Maximum | Conservation Overrun From Base

Year Use Use Target Runs Reported Entitlement | Entitl t Required Account Base Case Case
2002 350 350 0 42/92 18 350 0
2003 465 465 45 0 42/92 18 0 420 45
2004 467 467 420 47 45 42/92 18 45 420 47
2005 392 347 375 0 47 42/92 18 45 47 392 45)
2006 336 289 373 0 0 42/92 18 47 0 336 (47)
2007 316 316 0 0 42/92 18 0 316 0
2008 176 176 0 0 42/92 18 0 176 0
2009 419 419 0 0 42/92 18 0 419 0
2010 305 305 0 0 42/92 18 0 305 0
2011 424 424 4 0 42/92 18 0 420 4
2012 102 102 0 4 42/92 18 4 102 0
2013 374 370 416 0 0 42/92 18 4 0 374 4)
2014 372 372 409 0 0 42/92 68 0 372 0
2015 375 375 0 0 42/92 68 0 375 0
2016 254 254 0 0 42/92 68 0 254 0
2017 431 431 11 0 42/92 68 0 420 11
2018 273 273 0 11 42/92 68 11 273 0
2019 427 416 409 7 0 42/92 68 11 0 420 4)
2020 297 297 0 7 42/92 68 7 297 0
2021 421 414 413 1 0 42/92 68 7 0 420 (©)
2022 163 163 0 1 42/92 68 1 163 0
2023 455 454 419 35 0 42/92 68 1 0 420 34
2024 408 408 0 35 42/92 68 35 408 0
2025 450 415 385 30 11 42/92 18 35 11 420 (5)
2026 439 428 392 19 30 42/92 18 11 30 420 8
2027 383 353 390 0 19 42/92 18 30 19 383 (30)
2028 369 350 401 0 0 42/92 18 19 0 369 (19)
2029 380 380 0 0 42/92 18 0 380 0
2030 374 374 0 0 42/92 18 0 374 0
2031 416 416 0 0 42/92 18 0 416 0
2032 409 409 0 0 42/92 18 0 409 0
2033 445 445 25 0 42/92 18 0 420 25
2034 158 158 0 25 42/92 18 25 158 0
2035 427 402 395 7 0 42/92 18 25 0 420 (18)
2036 445 445 25 7 42/92 18 7 420 25
2037 253 246 413 0 25 42/92 18 7 25 253 (@)
2038 396 371 395 0 0 42/92 18 25 0 396 (25)
2039 375 375 0 0 42/92 18 0 375 0
2040 361 361 0 0 42/92 18 0 361 0
2041 402 402 420 0 0 42/92 18 0 402 0
2042 107 107 0 0 42/92 18 0 107 0
2043 115 115 0 0 42/92 18 0 115 0
2044 241 241 0 0 42/92 18 0 241 0
2045 400 400 0 0 42/92 18 0 400 0
2046 144 144 0 0 42/92 18 0 144 0
2047 417 417 0 0 42/92 18 0 417 0
2048 464 464 44 0 42/92 18 0 420 44
2049 446 446 26 44 42/92 18 44 420 26
2050 470 426 376 50 26 42/92 18 44 26 420 6
2051 432 406 394 12 50 42/92 18 26 50 420 (14)
2052 154 104 370 0 12 42/92 18 50 12 154 (50)
2053 266 254 408 0 0 42/92 18 12 0 266 (12)
2054 439 439 19 0 42/92 18 0 420 19
2055 171 171 0 19 42/92 18 19 171 0
2056 462 443 401 42 0 42/92 18 19 0 420 23
2057 168 168 0 42 42/92 18 42 168 0
2058 516 474 378 96 0 42/92 18 42 0 420 54
2059 328 328 0 96 42/92 18 96 328 0
2060 213 117 324 0 0 42/92 18 96 0 213 (96)
2061 85 85 0 0 42/92 18 0 85 0
2062 404 404 0 0 42/92 18 0 404 0
2063 412 412 0 0 42/92 18 0 412 0
20064 129 129 0 0 42/92 18 0 129 0
2065 336 336 0 0 42/92 18 0 336 0
2066 435 435 15 0 42/92 18 0 420 15
2067 464 464 44 15 42/92 18 15 420 44
2068 289 274 405 0 15 42/92 18 15 0 289 (15)
2069 (152) (152) 0 0 42/92 18 0 (152) 0
2070 93 93 0 0 42/92 18 0 93 0
2071 394 394 0 0 42/92 18 0 394 0
2072 434 434 14 0 42/92 18 0 420 14
2073 496 496 76 14 42/92 18 14 420 76
2074 426 412 406 6 76 42/92 18 14 76 420 (8)
2075 432 356 344 12 6 42/92 18 76 6 420 (64)
2076 472 466 414 52 12 42/92 18 6 12 420 46
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Proposed Draft Inadvertent Overrun and Payback Policy Attachment B
Table B-12
PVID and YPRD Baselines Added Together — Baseline and Shortage Years with 5% Overrun
(Assume base entitl t of 0.42 maf)
Column 1 2 3 4 5 6 7 8 9 10 11 12
Entitlement
Estimated Measured Minus Overrun 20% of Extraordinary |End of Year Difference
Consumptive | Consumptive Payback Over / Under Account 5% of Maximum Conservation Overrun From Base

Year Use Use Target Runs Reported Entitlement | Entitl Required Account Base Case Case
2002 350 350 0 42/92 18 350 0
2003 465 420 0 0 42/92 18 0 420 0
2004 467 420 0 0 42/92 18 0 420 0
2005 392 392 0 0 42/92 18 0 392 0
2006 336 336 0 0 42/92 18 0 336 0
2007 316 316 0 0 42/92 18 0 316 0
2008 176 176 0 0 42/92 18 0 176 0
2009 419 419 0 0 42/92 18 0 419 0
2010 305 305 0 0 42/92 18 0 305 0
2011 424 420 0 0 42/92 18 0 420 0
2012 102 102 0 0 42/92 18 0 102 0
2013 374 374 0 0 42/92 18 0 374 0
2014 372 372 0 0 42/92 18 0 372 0
2015 375 375 0 0 42/92 18 0 375 0
2016 254 254 0 0 42/92 18 0 254 0
2017 431 420 0 0 42/92 18 0 420 0
2018 273 273 0 0 42/92 18 0 273 0
2019 427 420 0 0 42/92 18 0 420 0
2020 297 297 0 0 42/92 18 0 297 0
2021 421 420 0 0 42/92 18 0 420 0
2022 163 163 0 0 42/92 18 0 163 0
2023 455 420 0 0 42/92 18 0 420 0
2024 408 408 0 0 42/92 18 0 408 0
2025 450 420 0 42/92 18 0 420 0
2026 439 420 0 0 42/92 18 0 420 0
2027 383 383 0 0 42/92 18 0 383 0
2028 369 369 0 0 42/92 18 0 369 0
2029 380 380 0 0 42/92 18 0 380 0
2030 374 374 0 0 42/92 18 0 374 0
2031 416 416 0 0 42/92 18 0 416 0
2032 409 409 0 0 42/92 18 0 409 0
2033 445 420 0 0 42/92 18 0 420 0
2034 158 158 0 0 42/92 18 0 158 0
2035 427 420 0 0 42/92 18 0 420 0
2036 445 420 0 0 42/92 18 0 420 0
2037 253 253 0 0 42/92 18 0 253 0
2038 396 396 0 0 42/92 18 0 396 0
2039 375 375 0 0 42/92 18 0 375 0
2040 361 361 0 0 42/92 18 0 361 0
2041 402 402 0 0 42/92 18 0 402 0
2042 107 107 0 0 42/92 18 0 107 0
2043 115 115 0 0 42/92 18 0 115 0
2044 241 241 0 0 42/92 18 0 241 0
2045 400 400 0 0 42/92 18 0 400 0
2046 144 144 0 0 42/92 18 0 144 0
2047 417 417 0 0 42/92 18 0 417 0
2048 464 420 0 0 42/92 18 0 420 0
2049 446 420 0 0 42/92 18 0 420 0
2050 470 420 0 0 42/92 18 0 420 0
2051 432 420 0 0 42/92 18 0 420 0
2052 154 154 0 0 42/92 18 0 154 0
2053 266 266 0 0 42/92 18 0 266 0
2054 439 420 0 0 42/92 18 0 420 0
2055 171 171 0 0 42/92 18 0 171 0
2056 462 420 0 0 42/92 18 0 420 0
2057 168 168 0 0 42/92 18 0 168 0
2058 516 420 0 0 42/92 18 0 420 0
2059 328 328 0 0 42/92 18 0 328 0
2060 213 213 0 0 42/92 18 0 213 0
2061 85 85 0 0 42/92 18 0 85 0
2062 404 404 0 0 42/92 18 0 404 0
2063 412 412 0 0 42/92 18 0 412 0
2064 129 129 0 0 42/92 18 0 129 0
2065 336 336 0 0 42/92 18 0 336 0
2066 435 420 0 0 42/92 18 0 420 0
2067 464 420 0 0 42/92 18 0 420 0
2068 289 289 0 0 42/92 18 0 289 0
2069 (152) (152) 0 0 42/ 92 18 0 (152) 0
2070 93 93 0 0 42/92 18 0 93 0
2071 394 394 0 0 42/92 18 0 394 0
2072 434 420 0 0 42/92 18 0 420 0
2073 496 420 0 0 42/92 18 0 420 0
2074 426 420 0 0 42/92 18 0 420 0
2075 432 420 0 0 42/92 18 0 420 0
2076 472 420 0 0 42/92 18 0 420 0
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Results of Additional Analysis of Potential Impacts to

Excess Flows Below Mexico Diversion at Morelos Dam



Evaluation of Hydrologic Effects of the

Proposed Draft Inadvertent Overrun and Payback Policy

Attachment C

This attachment provides the results of additional analyses performed to evaluate the potential
impacts that the Inadvertent Overrun and Payback Policy (IOP) combined with the other action
alternatives may have on excess flows that occur below the Mexico diversion at Morelos Dam.
Specifically, the results included herein consists of an evaluation of the probability of occurrence
of excess flows greater than 250 kaf and 1.0 maf below the Mexico diversion at Morelos Dam.
Figures C-1 through C-4 compare the results of the Implementation Agreement (IA) to the No

Action (NA) modeled conditions.

Figures C-5 through C-8 compare the results of the

Cumulative Analysis (CA) to the Baseline for Cumulative Analysis (Baseline) modeled
conditions. A total of eight figures are presented herein. The modeled conditions represented by
each of figure is as follows:

Probability of Payback Period
Figure | Occurrence of Excess Comparison of Modeled Overrun Account and Maximum
No. Flows Greater than Conditions Balance Considered | Allowed Overrun
C-1 250 kaf NA to IA-IOP Average (66 kafy) 3- Year/ 10%
C-2 250 kaf NA to IA-IOP Maximum (331 kafy) 3-Year/ 10%
C-3 1.0maf NA to IA-IOP Average (66 kafy) 3- Year/ 10%
C-4 1.0maf NA to IA-IOP Maximum (331 kafy) 3-Year/ 10%
C-5 250 kaf Baseline to CA-IOP Average (66 kafy) 3-Year/ 10%
C-6 250 kaf Baseline to CA-IOP Maximum (331 kafy) 3- Year/ 10%
C-7 1.0maf Baseline to CA-IOP Average (66 kafy) 3- Year/ 10%
C-8 1.0maf Baseline to CA-IOP Maximum (331 kafy) 3- Year/ 10%

A summary of the results in tabular format follows:

Probability Of Occurrence Of Excess Flows Greater Than 250 Kaf And 1.0 Maf

Table C-1

Below The Mexico Diversion At Morelos Dam

Differences in Probability of Excess Differences in Probability of Excess
Flows Greater than 250 kaf Flows Greater than 1.0 maf
NA to IA-IOP w/ | NA to IA-IOP w/ | NA to IA-IOP w/ NA to IA-IOP w/
Overrun Account | Overrun Account | Overrun Account | Overrun Account
Differences in Probability Balance of 66 kaf | Balance of 331 kaf | Balance of 66 kaf | Balance of 331 kaf
No. of Years w/ Observed Differences 10 45 22 33
No. of Years w/ Observed Increases 5 8 4 4
No. of Years w/ Observed Decreases 5 37 18 29
Average Difference 0.0% -0.7% -0.2% -0.5%
Maximum Increase 1.2% 2.4% 1.2% 1.2%
Maximum Decrease -1.2% -3.5% -2.4% -3.5%
Baseline to CA-IOP | Baseline to CA-IOP| Baseline to CA-- Baseline to CA--
w/ Average w/ Average IOP w/ Average IOP w/ Average
Account Balance of | Account Balance of | Account Balance of | Account Balance of
Differences in Probability 66 kaf 331 kaf 66 kaf 331 kaf
No. of Years w/ Observed Differences 34 48 37 43
No. of Years w/ Observed Increases 4 3 7 2
No. of Years w/ Observed Decreases 30 45 30 41
Average Difference -0.8% -1.4% -0.6% -1.1%
Maximum Increase 1.2% 1.2% 2.4% 1.2%
Maximum Decrease -4.7% -5.9% -3.5% -3.5%
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Figure C-1

Probability of Occurrence of Excess Flows Greater than 250 KAF Below Mexico Diversion at Morelos Dam
Comparison of No Action to IA-IOP w/ Average Lower Basin Overrun Account Balance of 66 kafy
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Figure C-2

Probability of Occurrence of Excess Flows Greater than 250,000 KAF Below Mexico Diversion at Morelos Dam
Comparison of No Action to IA-IOP w/ Maximum Lower Basin Overrun Account Balance of 331 kafy
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Figure C-3
Probability of Occurrence of Excess Flows Greater than 1,000,000 KAF Below Mexico Diversion at Morelos Dam
Comparison of No Action to IA-IOP w/ Average Lower Basin Overrun Account Balance of 66 kafy
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule
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Figure C-4
Probability of Occurrence of Excess Flows Greater than 1,000,000 KAF Below Mexico Diversion at Morelos Dam
Comparison of No Action to IA-IOP w/ Maximum Lower Basin Overrun Account Balance of 331 kafy
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule
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Figure C-5
Probability of Occurrence of Excess Flows Greater than 250,000 KAF Below Mexico Diversion at Morelos Dam
Comparison of Baseline to CA-IOP w/ Average Lower Basin Overrun Account Balance of 66 kafy
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule
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Figure C-6
Probability of Occurrence of Excess Flows Greater than 250,000 KAF Below Mexico Diversion at Morelos Dam
Comparison of Baseline to CA-IOP w/ Maximum Lower Basin Overrun Account Balance of 331 kafy
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule
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Figure C-y
Probability of Occurrence of Excess Flows Greater than 1,000,000 KAF Below Mexico Diversion at Morelos Dam
Comparison of No Action to IA-IOP w/ Average Lower Basin Overrun Account Balance of 66 kafy
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule
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Figure C-8
Probability of Occurrence of Excess Flows Greater than 1,000,000 KAF Below Mexico Diversion at Morelos Dam
Comparison of No Action to IA-IOP w/ Maximum Lower Basin Overrun Account Balance of 331 kafy
10 Percent Maximum Allowed Overrun w/ 3-Year Payback Schedule

25.0%

—A— Baseline for Cumulative Analysis
20.0%
—o— CA-IOP w/ Maximum Overrun Account
Balance (331 kaf)
o
o
c
2 15.0%
5 15.0%
o
o
o
L3
°
>
£
% 10.0%
o
[
=
o
5.0% -
0.0% T T T T T T T T T T T T T T T
2001 2006 2011 2016 2021 2026 2031 2036 2041 2046 2051 2056 2061 2066 2071 2076
Year
Technical Memorandum No. 2 October 18, 2002

IA, IOP and Related Actions EIS Page C-6



Appendix D

Biological Assessment/
Supplemental Biological Assessment



Biological Assessment

for

Proposed
Interim Surplus Criteria,
Secretarial Implementation Agreements for California Water Plan
Components and
Conservation Measures

on the
Lower Colorado River
{Lake Mead to the Southerly International Boundary)

US Bureau of Reclamation
Lower Colorado Region

08/30/00

Final



Biological Assessment
for

Proposed
Interim Surplus Criteria,
Secretarial Implementation Agreements
for California Water Plan Components
and
Conservation Measures

on the
Lower Colorado River
{Lake Mead to the Southerly International Boundary)

US Bureau of Reclamation
Lower Colorado Region

08/30/00
Final



TABLE OF CONTENTS

1. BIOLOGICAL ASSESSMENT OVERVIEW .. .....oo vt oo e e e e e 3
M. FEDEREAL ENVIRONMENTAL COMPLIANMCE FORE PROPOSED ACTIONS .. ...... =
IV, DESCRIPTIH N OF A THIN S .. uivr st nnsrasnicois o sinssresssasessn 7
A Interim Surplus Criteria . ... ... ... ... .. i i i 7

], o Ao (AR e ) . .. uein i mmeamma o ees s s ot feenn e, %

=1 T T 8

B. Secretanial Implementation Agreements (SIAs) .. ....... ..o iiiiiaL L 1D

C. Conservation Measures ................ .00 it iiaiaaaaans 11

V. ENVIRONMENTAL BASELINE ....... venneld
A. Historic and Present Biological Communities on the Lower Eﬂlﬂ[‘ﬂﬂ{] Rw-l:r ...... 13

b O e e e e e A e s e e SRR a1 13

2. Chronology of development along the lower Colorado River ............ 14

L DR i e e e e i e o e W TR B ) A e 21

a. Riparian Commmumities ..............c00veiennnnenenansnnnndl

B N e e e 28

¢. Aquatic ......, AR S e |

B. Previous and On-Going T e e 34

C. Indircet and Cumulative Astiems .......... . o0 iiiiiii i i siiai i e 35

L. Indimeet ey e e e e e e a5

VI. IMPACTS OF PROPOSED ACTIONS ON HABITAT AND SPECIAL STATUS SPECIES
i . 39

A. Imp.:::!.r. on rlpanan-“tl:rr:smal T 39

1 Imtecim Soeplies Crlberian - . o o i L e e Dl e e, 39

2. Secrctarial Implementation Agreement . ........000e e eeinaaaaa.. M
B. Impacts on aquatic and backwater habitat .. ...... ... ... ... ... il 49

1. Imterim Surplus Criteria ... ... e R R e O

2. ".u-:retana]lmpmm:nmumhgrmmmm g G e oty L M

V1. SPECIES. DESURIFTIOMNGS - i em i im i i i s i s oo s i @ e gl
A eI e P TR & Bl & W R e 51

I g L B Ty 59

B T | 1 1 e R S S S o e S

I. Critical Habitat Description - Razorback Sucker and Bonytail ........... 71

D. Summary of Bffects Analysis ...........ccciiiiiaiirecnninnasanrsaninns 73



LIST OF FIGURES

Figure 1. Overview Map of the Colorado River Dams and Divisions ..................... 2

Figure 2. Relationships of various components of California’s Colorado River Water Use Plan
covered by this Biological Assessment and Reclamation NEPA Documents .......... 5

Figure 3. California surplus altemmative showing tier elevations for Lake Mead ............. Q

Figure 4. Historic lower Coloradoe River floodplain and associated vegetation communities .. 15
Figure 5. Reconstruction of native plant community placement and species composition from
original surveyor notes and plats along the lower Colorado Riverin 1879 . .......... 16
Figure 6. 1879-1977 Comparison of vegetation communities along same stretch of lower
Colorado River near Blythe, California (1879 Reconstruction; Ohmart et al., 1977) ... 22
Figure 7. Examples of Vertical Configurations for the Vegetation Structural Tvpes ... ... .. 23
Figure 8. 1995 Colorado River Delta at Lake Mead Vegeration Classification ............. 29
Figure 9. Lake Mead End-of-Year Water Elevations Comparison of Surplus Alternatives and
Baseline Conditions 90", S0, and 10™ Percentile Values
Figure 10, Known Sonoran Tortmse SIBs o e e e 50
Figure 11. Location of Critical Habitat for Bonytail Chub and Razorback Sucker .......... 74



LIST OF TABLES

Table 1 - Components of California’s Colorado River Water Use Plan That Are E.ubje-:l to SLAs

and Are Undergoing NEPA Compliance Actions ...... B e
Table 2 - Interim Surplus Criteria Alternatives and Lake Mead Tngger Elevations ........... 7
Table 3 - Secretanal Implementation Agreements / Water Transfers ......... S L |
Table 4. Secretanal Implementation Agreements / Canal meg Pr::r]en:ts A N el |
Table 5, Conservation Measures | R e et S S L
Table 6. Chronology ﬂﬂﬁwwﬂahmﬂu Rlvcrl}l:'-l:]upm:nt P e S S
Table 7. Description of Vegetation Struchural Types . ..o v v vrirn s rrrrrrnrnrrcanas 24
Table 8. Acrcage Delineated for Each Vegetation Community Type During -*n.:rial Surveys

I DO N T s e s o e b e A, e 8AE 8 m Wft ch o e 25
Table 9. 1997 Acreapges of Lower Colorado River Floodplain Vegetation Community Tvpes F'n::r

Fiver Maintenamce DTS o .« . v v s e e s s s anssenssssssnsassssssrssseensennsa 27

Table 10. Surface acreage of open water alung the lower Colorado River from Pierce Ferry to
the U.S./Mexico International Boundary by river maintenance division (Water

Classification) . .3
Table 11. Hahitat Types ‘Within the Area -::lt'Afﬁ:l:ibv d.-:-reage taes .45
Table 12. Acreage of *Potential Southwestern Willow Flycatcher Habitat Within the Pmp-ﬁsed

Action Area . ....46
Table 13, Site H:.-'dmlngg, at S.umhmﬂmﬁ Willow Flymmher E.u.wey E.Ltes 1996 -1999 _ ... 48
Table 14. Open Water and Emergent Vepetation Reductions ....... il R |
Table 15. Cuckoos detected ﬁml?@] 000 . JEvEs RS e
Table 16. Yuma Clapper Rail Survey Data 1990-1099 | e g s et S

Table 17. Summary of Effect Analyses ......... e

ii



LIST OF APPENDICES

APPENDIX A.

Tables Showing Flows at Selected Sites Along the Lower Colorado River ........ A-1
APPENDIX B.

Description of the Interim Surplus Criteria Alternatives .. ......................B-4
APPEMDIX C,

California’s Colorado River Water Use Plan Principal Components .............. C-1
APPENDIX D.

Programs, Projects and Activities as Part of Califormia’s Colorado River Water Use Plan
APPENDIX E.

Descrnption of Preliminary Hydrologic Depletion Analysis of Backwater, Aquatic, and

Riparian Changes Resulting from a 1.574 Million Acre Foot (MAF) Change in Point of

Diversion Between Parker and Imperial Dams on the Lower Colorado River California

and Arizona, August 20 L e aea e E-1
APPENDIX F.

Historical Total Selenium - Lower Colorado RiIver ... v vt iniinnnii e innnns F-1
APPENDLX G,

Literature Cited .. .........00c0eenasnnsasssasnnnsnasasssasserereerrees o=l



I. INTRODUCTION

The Secretary of the Interior (Secretary) serves as Water Master for managing the beneficial use of
Colerado River water under a legal framework known collectively as the Law of the River. The
Secretary is considering the adoption and implementation of proposed water management actions related
to the delivery of water in Arizona, California and Nevada. These proposed actions are (1) adoption of
Colorado River Interim Surplus Criteria (ISC) (USBR,, 2000) and (2) execution of Secretarial
Implementation Agreements (S1As) for those components of California’s Colorado River Water Use
Plan (CA Plan)(May, 2000) that would require Secretarial approval. Additionally, biological
conservation measures are proposed as part of these actions.

The ISC would provide for additional predictability with respect 1o the prospective existence of surplus
conditions and the potential quantity of water available for releass from Hoover Dam on an annual basis
through 2015. The ISC would also assist planning and operations of the entities that receive surplus
Colorado River water pursuant 1o contracts with the Secretary. The 51As would provide for a new
upstream delivery point for up to 400,000 acre feet (400 kaf) of water annually over the next 75 years.
The point of delivery would be moved up stream to Lake Havasu from Imperial Dam, Water transferred
under these SLAs will meet needs in the San Diego and Los Angeles basin areas and provide 16,000 acre
feet of water for the San Luis Rey Indian Settlement. The associated biological conservation measures,
which are describad herein, are permanent for the length of the covered projects,

Through the Law af the River, the Lower Division States of Arizona, California and Nevada are
apportioned a total of 7.5 million acre feet (maf) per year of Colorado River water; with California
alloned 4.4 maf, Arizona 2.8 maf, and MNevada 300 thousand acre feet (kaf). The proposed 15C would be
used annually by the Secretary to determine the availability of Colorado River water in excess of 7.5 maf
and available for use by the three States. Entitlements to the variable amounts of surplus water that may
be available in any given year have also been divided among the Lower Division States, with 50 percent
allocated for use in California, 46 percent for use in Arizona, and 4 percent for use in Nevada. Unused
apportionments can be made available to another State by the Secretary on an annual basis. The States
divert their allotment of Colorado River water directly from Lake Mead or, following release through
Hoover Dam, from existing facilities on the lower Colorado River (Figure 1). Until recently, Arizona
and Nevada have not used their entire basic apportionment, and California’s annual use of Colorado
River water has averaged 5.2 maf, which is above its apportionment.

The water resources of the lower Colorado River are vital to these three Lower Division States. Over
twenty million people in the three States benefit from use of this water. Arizona and Nevada have
recently developed the need and means to use their full apportionment, Seven counties in southern
California, with a current population of about 17 million {more than half the stae’s population), depend
on Colorado River water for municipal. industrial. and agricultural purposes. Use of this water
represents about 64 percent of the total water used in southern California.

Within California, an agreement has governed the use of Colorado River water among seven parties
having rights to it. Recently, these parties negotiated a Quantification Settlement Agreement (QSA)
that is consistent with the CA Plan and when fully implemented, would allow California to live within
1ts basic 4.4 maf apportionment. Some of the CA Plan components involve the transfer of water among
the California parties, which requires a change in the point at which the Secretary would deliver
Colorado River water to the E‘ﬁifﬂmia entities. Under the SLAs, water previously diverted at Imperial
Dam would be diverted at Lake Havasu (Figure 1).

This Biological Assessment (BA) has been prepared for compliance with Section 7 of the Endangered
Species Act (ESA). It contains a description of the action under consultation, environmental baseline
with species ecology and biology, and an analysis of potential effects of the 1SC, S1As, water
administration and conservation measures on threatened or endangered species and designated critical
habitat along the lower Colorado River, Lake Mead to the Southerly International Boundary (SIB).
Additional detail is provided in the following overview.

1 Section [ = Introduction



Figure |. Overview Map of the Colorado River Dams and Divisions.
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II. BIOLOGICAL ASSESSMENT OVERVIEW

This BA provides an analysis of impacts to special status and federally-listed threatened and endangered
species and critical habitat from Reclamation’s discretionary actions implementing the ISC for the lower
Colorado River and SIAs with Southern California entities. The physical impacts which are under
analysis include:

1. Change in point of diversion (CPD) of up to 400 kaf of water annually from Imperial Dam to
Parker Dam.

2. Change in median levels of Lakes Mead and Powell of up to 24 and 21 feet respectively
which may result from releasing water at various elevations determined by the ISC.

3. Reduction in probability of flood flow releases from Lake Mead as a result of implementing
the ISC.

Specific ISC are being proposed pursuant to Article III(3)(b) of the Criteria for Coordinated Long-
Range Operation of the Colorado River Reservoirs Pursuant to the Colorado River Basin Project Act of
September 30, 1968 (Long-Range Operating Criteria [LROC]). The ISC would be used annually to
determine whether the conditions exist under which the Secretary may declare the availability of surplus
water, as defined, for use within the states of Arizona, California and Nevada. The criteria must be
consistent with both the Decree entered by the U.S. Supreme Court in 1964 in the case of Arizona v.
California (Decree) and the LROC. The ISC would remain in effect for a period of 15 years, subject to
five-year reviews, concurrent with the LROC reviews, and applied each year as part of the Annual
Operating Plan. Presently 4 alternatives have been proposed for these criteria. The analysis contained in
this BA focuses on the California Alternative (not to be confused with the CA Plan) because it is the
most liberal of the probable criteria to be adopted. Specifics and a description of the criteria is found in
*Colorado River Interim Surplus Criteria Draft Environmental Impact Statement” (ISC DEIS) (USBR,
2000). '

The SIAs are for various Components of the CA Plan and associated QSA which require the Secretary of
the Interior’s approval. These SIA’s are intended to be in force for a period of 75 years. The purpose of
the CA Plan is to provide Colorado River water users with a framework by which programs, projects and
other activities will be coordinated and cooperatively implemented, allowing California to most
effectively satisfy its annual water supply needs within its annual apportionment of Colorado River
water. The framework specifies how California will transition and live within its annual basic
apportionment of 4.4 million acre feet of Colorado River water.

The geographical area included in this BA includes Lake Powell to the SIB (Figure 1). On the lower
Colorado River, the area includes the River’s 100-year flood plain and Lakes Mead, Mohave, and
Havasu to full pool elevations.

Any off-river effects in the United States attributable to the actions will obtain ESA compliance through
either the consultation or permit provisions of section 7 of ESA for Federal actions and/or section 10
permitting provision of ESA for non-Federal actions. Such compliance would be effected prior to
implementation of specific projects. This concept of providing ESA compliance for off-river effects,
prior to site specific implementation, has been discussed with two Fish and Wildlife Service regions.

Section II -
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III. FEDERAL ENVIRONMENTAL COMPLIANCE FOR PROPOSED ACTIONS

While the proposed ISC and 51As are distinct water actions they are also important components of the
CA Plan and QSA that address southern California’s shori- and long-term water use of Colorado River
watar. The proposed ISC also affect surplus water deliveries 10 Arizona and Nevada, These and related
conservation actions require compliance with the ESA and the National Environmental Policy Act
{NEFPA). The Bureau of Reclamation (USER) is the lead Federal agency for compliance with these
environmental laws.

The regulatory provision of ESA provides for the recognition of non-Federal applicants, who are parties
that ininiate the proposed action that requires formal approval by the Federal action agency (USBR). For
purposes of the SIAs portion of this section 7 consultation, Coachella Valley Water District (CVWD),
Impenal Imigation Dastrict (1ID), Metropolitan Water District of Southern California (MWD}, San Diego
County Water Authority (SDCWA), and the San Luis Rey Tribes (SLR) are considered applicants.

The NEPA process for the Secretary’s adoption of 1SC involves the preparation of an Environmental
Impact Statement (EIS). The ISC DEIS was released for public review on July 7, 2000. Appropriate
portions of analyses from that document are referenced in this BA.

SIAs are proposed as a means o approve components of the CA Plan and QS5 A that involve a new point
of delivery of Colorado River water by Reclamation. The water invalved is Califormia’s allotment and
the 5LAs would approve a new point of delivery for diversion by California. The specific components of
the CA Plan requiring secretarial approval are summarized in Table 1. This table also provides a column
that indicates the level of NEPA/CEQA documentation, if any, that is necessary for each identified
action. An Environmental Assessment (EA) and EIS/EIR(s) are being prepared for the SIAs concurrent
with preparation of this BA.

Entities responsible for implementing components of the CA Plan and QSA are also responsible for
complying with State environmental laws - the California Environmental Quality Act (CEQA) and
California Endangered Species Act (CESA), Therefore, environmental compliance for components of
the CA Plan and QSA that also require Federal action can involve preparation of a combined CEQA and
WEPA document, which may be an Environmental Impact Report and EIS (EIR/EIS). or an EIR and EA
(EIR/EA). For components where it is not possible to analyze site-specific impacis of proposed actions,
the type of impacts that may occur are more generally discussed. In these instances, programmatic
documents are prepared, such as a Programmatic Environmental Assessment and/or EIR (PEA and'or
PEIR). Programmatic documents will be followed by additional analyses when more specific plans are
proposed. It is the purpose of this BA 0 effect Federal ESA compliance for proposed 1SC and S1As,
including relared water administration and conservation actions.

It is not the purpose of this BA o provide for any non-Federal comphance with ESA, or California State
requirements of the CEQA or CESA. However, the information herein can be used, as appropriate, to
help effect compliance with the California environmental acts.

Figure 2 illustrates some of the principal components and sub-components of the California Plan and
how those with a Federal nexus, i.e., requiring $1As, will undergo NEPA and ESA compliance. A
complete listing of the CA Plan components 15 provided in Appendix C.

This B.A 1:-.rill SETVE A% 3 r.'m'l_'lhintd Assessment {_:f the effects of 1SC and S1As actions, and related
conservation measures on listed species and critical habitat.
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Figure 2. Relationships of Yarious components of California’s Colorado River Water Use Plan covered by this Biological
Assessment and Reclamation NEPA documents.
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Table 1 - Components of California’s Colorado River Water Use Plan That Are Subject to 51As
and Are Llnder%ning NEPA Compliance Actions.
i

Type of Component Specific Components Requiring Type of
Secretarial Approval CEQA/NEPA
Decumentation
Waler 1ransiers = ND/SDUWA Water Conservation = EILES

and Transter Program
« [IDVCVWDMWD Water
Conservation and Transfer Program
« MWD/'CVWD Exchange
Ohiher Tniegrated Sources of | » All-Amenican Canal Lining Project |+ Fimal EIS/EIR

User Supply « Coachella Canal Lining Project - EISEIR
Water Supply to Cithers = San Luis Rey Indian Water Right » Separate EA
iNon-Colorado River Water Bettlement Parties

Rights Users) |
Tmproved River and ~Colorado River Interim surplus - EIS
Reservoir Management and Criteria

Operations

1D - Impeerial Irrigation District; SDCWA - San Diege County Water Authority; CVWD - Coachella Valley Water [isrict,
MWD - Metropolian Water District
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IV. DESCRIPTION OF ACTIONS
A. Interim Surplus Criteria.

The ISC are proposed to define the terms upon which the Secretary may declare the existence of surplus
conditions in managing the lower Colorado River for the 15 years after the adoption of an ISC. The
criteria must be in accordance with the decree entered March 9, 1964, by the United States Supreme
Court in Arizena v. California, known as the Decree. The 1SC must also be consistent with Long Range
Operating Crireria which have been developed pursuant to the Colorado River Basin Project Act of
1968 and the Decree. The purpose of adopting the ISC is to afford mainstern users of Colorado River
water a greater degree of predictability with respect to the likely existence of surplus conditions on the
river in a given year. This increased level of predictability will aid in the planning and operations of
those entities that receive Colorado River water pursuant to contracts held with the Secretary.

Pursuant to Article II{B)2 of the Decree, if there exists sufficient water available in a single year for
pumping or release from Lake Mead to satisfy annual consumptive use in the States of California,
Nevada, and Arizona in excess of 7.5 maf, such water may be determined by the Secretary to be made
available as surplus water. The Secretary is authorized, and therefore has discretion, to determine the
conditions upon which such water will be made available to the States.

In developing its ISC DEIS, Reclamation considered four aliernatives in addition to the No Action
{Baseline) Alternative (USBR., 2000). The action alternatives are the Flood Control Alternative, Six-
States Alternative, California Alternative, and Shortage Protection Alternative. The amounts of surplus
water that would be made available under each alternative in any given vear varies. All alternatives were
developed in terms of parameters that could be used in a mathematical model used to plan operation of
the river system. A baseline condition was established against which the impacts of each of the action
alternatives are compared, in order to accommodate the dynamic nature of the No Action Altemative.
Each alternative designates specific water elevations or methodologies that have been shown as the
water elevation on Lake Mead at which a surplus determination is triggered. The elevations and
methodologies to determine a surplus differ among the alternatives. The California and Six-States
Alternatives establish various levels (also referred to as tiers) of availability and specify the uses to
which surplus water could be delivered as the water surface elevation at Lake Mead decreases o the
specified trigger elevation. Table 2 summarizes the elevations that would trigger a determination of
surplus for each of the alternatives. For complete descriptions of the alternatives see Appendix B.

Table 2 - Interim Surplus Criteria Alternatives and Lake Mead Trigger Elevations.

DEIS Alternatives Surplus Trigger Elevation on Lake Mead
No Action - TAK Basehne Conditon TSR = 1300 Epl“ Avoidance Strategy under

which the trigger rises from 1,194 to 1,196 ft
from year 2001 through 2015

Flood Control Alternative Required flood control releases = surplus
conditions
S1% States Alternative 3 Tiers (Levels) that igger surpluses at the

following elevations: above the 75R line,
1,145 ft, and 1,125 fi

Cabtormia Alternative A Thers (Levels) that rigger surpluses at the
following elevations: 1,160, 1,116, and 1,098
ft
Shortage Protection Allernative Trigger elevation determined for each year on

maintaining Lake Mead storage to provide

Lower Basin normal supply plus the storage

necessary to provide an 80% probability of
avoiding future shortages.

Reclamation does not identify a preferred alternative in the ISC DEIS. To facilitate consultation with
the Fish and Wildlife Service (FWS), the California Altemative described in the 1SC DEIS is evaluated
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as the Proposed Action in this BA. This alternative was selected because it represents the plan that the
California Parties have proposed as part of their CA Plan. It also includes a range of water releases
between the most conservative (Flood Control) and most liberal {Shortage Protection Allernative). As
the EIS alternatives are refined, a preferred alternative is identified, the final EIS is prepared, and a
Record of Decision is made, some changes may be made to the proposed action.

Figure 3 is a graph from the ISC DEIS that shows the levels in Lake Mead proposed by the tier
elevations of the California Alternative in relation to those defined for the No Acrion (73R mrigger line).
and Flood Control Aliematives.

1. Mo Action (Baseline)

The No Action Alternative represents future annual operating plan determination that would be
developed without ISC. Surplus determinations consider such factors as end-of-year system storage,
potential runoff conditions, projected water demands of the Basin States and the Secretary’s discretion in
addressing year-to-year issues. However, the year-to-year variation in the conditions considered by the
Secretary in making surplus water determinations makes projections of surplus water availability highly
uncertain. As mentioned above, analysis of the hydrologic aspects of the ISC alternatives required use of
a computer model that simulates specific operating parameters and constraints. To accommodate use of
the No Action aliernative in establishing a baseline against which to compare impacts of proposed
alternatives, Reclamation selected a specific operating strategy which could be described mathematcally
in a model. The baseline conditions were developed using a 75R spill avoidance operating strategy. The
effect of simulating operation with the 75R operating strategy would be that surplus conditions would be
determined when Lake Mead is nearly full. The R srralegy was first developed in 1986 for use in
distributing surplus water and avoiding spills (USBR, 2000). The strategy assumes a particular
percentile historical runoff, along with normal depletion projections, for the next year. The 75R strategy
used for the No Action alternative of the ISC DEIS assumes an annual runoff of 18.1 maf. Applyving
these values to the current reservoir storage, the projected reservoir storage at the end of the next year is
caleulated. If the calculated space available at the end of the next year is less than the space required by
flood control criteria for Lake Mead, then a surplus condition i1s declared.

2. California Alternative

The California Alternative specifies Lake Mead water surface elevations to be used for an interim period
through 2015 for determining the availability of surplus water. The elevation ranges are coupled with
uses of surplus water in such a way that, if Lake Mead's surface elevation declines, the permitted uses of
surplus water would become more restrictive, thereby reducing deliveries of surplus water. This
combination of tiered surplus trigger elevations would limit the use of surplus water to junior priority
municipal and industrial (M&IT) needs at lower water levels. The trigger elevations for each ter are not
static, but are expressed by lines as discussed below (Figure 3). The California Alernative also provides
for perindic adjustment of the triggering line elevations in response to changes in Upper Basin water
demand projections through calendar year 2015, as describad below.

The Lake Mead elevations at which surplus conditions would be determined under the California
Alternative are indicated by a series of tiered, sloping lines from the present to 2015, Each tiered line
would be coupled with stipulations regarding the purposes for which surplus water may be used at that
tier. Each tier is defined as a wrigger line that rises gradually vear by vear through 2015, in recognition of
the gradually increasing water demand of the Upper Division States. Each tier under the California
Alternative would be subject to adjustment during the interim period based on changes in Upper Basin
demand projections or other factors during the five-year reviews or as a result of actual operating
EXperience.

The following sections describe the California Alwernative tiers. Notwithstanding the reswrictions
mentionad in the description of these tiers, when flood control releases are made, any and all beneficial
uses would be met, including unlimited off-stream groundwater banking and additional water for
Mﬂﬁfg abaﬁsl%c:lﬁcd in the Treaty. Further details and use schedules on this alternative can be found in
the .
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Figure 3. Califormia surplus alternative showing tier elevations for Lake Mead.
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- California Alternative Tier 1 - Lake Mead surplus trigger elevations range from a
current elevation of 1,160 feet mean sea level (msl) to 1,166 feet msl in 2015 (based on
1998 Upper Basin demand projections). Lake Mead water surface elevations at or above

the Tier 1 tngger line would permit surplus water diversions by the Lower Division
States,

- California Alternative Tier 2 - Lake Mead surplus tngger elevations range from 1,116
feet msl to 1,125 feet msl (based on 1998 Upper Basin demand projections). Lake Mead
water surface elevations at or above the Tier 2 line (and below lﬁ?‘l‘ier 1 line) would
permit surplus water diversions as outlined in applicable use schedules.

- California Alternative Tier 3 - Lake Mead surplus rigger elevations range from 1,098
feet msl to 1,102 feet msl (based on Upper Basin demand projections). Lake Mead water
surface elevations al or above the Tier 3 line (and below the Tier 2 line) would permit
surplus water diversions. When Lake Mead water levels are below the Tier 3 trigger
elevation, surplus water would not be made available.

B. Secretarial Implementation Apreements (S1As).

The S1As are intended 1o establish a framework for the Secretary 1o release Colorado River water in a
way that will help Califormia to satisfy 1ts annual water supply needs within its basic annual
apportionment (4.4 maf) of Colorado River water, Water delivenes will be made in accordance with the
California Plan and its accompanying QSA. Actions covered by the S1As will be implemented over the
next 75 vears, with some actions starting as soon as 2002,

When fully implemented, these modifications in Colorado River water delivery will result in a change in
point of diversion of up to 400 kaf. Releases would be diverted above Parker Dam from Lake Havasu
and would no longer be delivered to and diverted at Imperial Dam. Implementation of actions under the
SIAs would result in Reclamation changing the point of delivery of the up to 400 kaf of California’s
water from Imperial Dam to Lake Havasu, thereby reducing flows between Parker and Imperial Dams by
that amount.

A summary of the components of the CA Plan that will require an accounting of effects under the ESA
and NEPA are listed in Table 3. The SIA will address these actions by providing a framework for the
Secretary to release and deliver Colorado River water in a way that will allow California to satisfy its
annual water supply needs within 1ts basic annual apportionment of 4.4 maf of Colorado River water.

Up to 400 kaf of water is subject (o a change in point of delivery and diversion and is summarized as
follonws:

. Priority 3: [ID/SDCWA Water Conservation and Transfer . ........... ... 200,000 af
. MD/CVWD/MWD Conservation Program .. .........cnvnnvnnnnnsnsrnen-.- 100,000af
. All American Canal Lining: For MWD ... .. ... oo .. 36,200 af
. Coachella Lining Project: ForMWD ... ... civiiiniiiiiiiieennrnenas.. 2L, 3001
. San Luis Rey Water Settlement: water from canal linings ...............c00000 16,000 af

Total: 393,700 af

For purposes of this BA, the total amount of water used in the effect analyses has been rounded up to
400 kaf. However, the total amount of water that could be transferred over the 73 years of

the intended actions could be less, depending on the execution and timing of numerous supporting
events within California. For example if CVWD retains the 100 kaf of the conservation program water,
then none of it would be subject to delivery to MWD at Parker Dam and Lake Havasu.

In terms of the CA Plan, several actions will affect the amount of Colorado River water that will be
available to various California entities. The activities, programs, and projects (Tables 3 and 4) that will
help to implement the CA Plan are described in Appendix C. Together, Figure 2, Table 3, Table 4 and
Appendix C should provide both an overview of the CA Plan and its components with a Federal nexus
{SIAs). The Federal actions are a subset of the many actions identified by the CA Plan and QSA to
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reduce California’s use of Colorado River water downward towards 1ts 4.4 maf allocation. The focus of
this BA as it relates to the S1As is a change in the point of delivery of up to 400 kaf of California’s
Colorado River water from Imperial Dam upstream to Parker Dam, The overall purpose of these actions
15 10 move water presently used in the agricultural areas of the Imperial and Coachella Valley areas into
urban areas of the coastal plain of Southern California. In addition the SIA’s would provide the basis for
moving a portion of the water conserved through lining of the AAC and CC through the CRA as part of
the San Luis Rey Indian Settlement.

Table 3 - Secretarial Implementation Agreements Water Transfers

Activity Uuaniitics ol yaler Involved
Frnionty » Enttlements:
. IDSDCWA . 130,000 to 200,000 af to SDCWA; starting 2002
Transfer Project with up to 20,000 af ea subsequent yr for 10 yrs
DTV WLO WD : Up to 100,000 af to CYWL/ MWD
Conservation Program

Table 4 - Secretarial Implementation Agreements / Canal Lining Projects
All-Amenican Lanal (AAL) " 20,200 af to MWD
Lining
Coachella Canal (LC) Lining
TConserved Waler 10 san Lul
Eev Indian Settlement:
. AAC Lining . 11,500 af to San Luis Rey
. CC Lining . 4,500 af to San Luis Rey

. 21,000 af 1o MWD

Ll

. Conservation Measures

Table 5 identifies conservation measures included as part of the proposed action to offset projected
impacts to the species and habitat. These measures were developed following the impact analysis.'
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Table 5. Conservation Measures

Tirle Species benefitted Dheseription
Oceupied Southwestern Willow Southwestern Willow Flycatcher Resmore, protect and'of enhance
Flycatcher Habitat Monioring, approximaely 124 acres of
Restoration and Enhancement riparian habitat primarily for

Southwestern Willow Flycaicher
(within 5 years). Monidor 372
seres of existing occupied habitat
and restore, protect and/or enhance
areas of equal vale: 1o those
determined 10 be adversely

affected. -
Backwater ¥ L lapper B, Laliorms Constrsct or restore 62 gores of
Construction'Bestoration Black Rail, Razorback Sucker, hackwaters.
Bonyiail Chub
Razorhack Sucker re-introdaction Razorback Sucker Re-introduce and manitor 20,000
sub-adult Razorback Sucker below
Parker Dam
Lake Mead Razorback Sucker Ruzorback Sucker Continue on-going study on Lake
Sty Mead for an additional 4 vears 1o
determine reasons for persistence
of n Bazorbock Sucker population
Bonyvtall Chub Broodstock Capture | Boaytal Chub Conduect life history studees on
extant bonytail populations in the
lower Colorado River.

' Specifics of implementing these conservation measures will be developed ameng the affected entities including project
beneficiaries and S1ae and Federal agencies.

“This can be accomplished either by direct resioration, or enhancing existing habitar with various management praciices such
25 flocding, creating patches of mixed native/nen native vegetation within the areas. fire control. and so forth,
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V. ENVIRONMENTAL BASELINE

The envircnmental bascline for this assessment includes effects of past and ongoing human and narral
factors leading to the current status of the species or its habitat and ecosystem (FWS, 1994b). Additional
baseline information on species abundance and distribution is provided in Section V.

A. Historic and Present Biological Communities on the Lower Colorado River
1. Historic

Prior to development, the Colorado River flowed unimpeded some 1,700 miles, with 2 vertical elevation
drop of more than 14,000 feet, from its beginnings in the Rocky Mountains to its terminus at the Gulf of
California (Ohmart et al., 1988). The Colorade River, in its natural state, was a highly dynamic system.
Historically, the seasonal hydrograph and tremendous sediment loads associated with the lower
Colorado River were dominating factors driving the physical and biological attributes of the ecosystem.
Recorded flows at Yuma ranged from 18 cubic feet'second (cfs) to 250,000 cfs with sediment loads
averaging more than 10° metric tons per year (USGS, 1973). These flow regimes could affect a portion
of the river but rarely disturbed the entire system. Sediment loading occurred in some areas causing
degradation of the river channel, aggradation in other reaches, and the shifting of the river channel itself
in still others. Riparian, marsh, and aquatic communities had to be adaptive.

The geomorphology of the river helped dictate where soil deposition, degradation, and aggradation
occurred. The lower Colorado River was a series of nammow canyons interspersed with wide valleys.
Water and sediment moved rapidly through the nammow canyons in all but the most dry years. These
rapid. sediment-filled flows prevented the establishment of most riparian plant communities within the
canyons. Conversely, once the water and sediment were released from a narrow canyon into one of the
broad valleys, soil deposition occurred. The rate of aggradation was dependent on flow rate and
sediment loading. It was within these large valleys that native plant communities became established.
The riparian belt extended away from the river for up to several miles where the water table was
relatively shallow. Sporadic large flows caused the river channel to meander and ereated or reconnected
oxbows and backwaters. At its mouth was an alluvial delta containing vast marshes, nparian forests and
backwaters {Ohmart, 1982).

Historically, the lower Colorado River represented a unigue aguatic habitat, ranging from a swift-
flowing. turbid river during the annual runoff period {May-July) with flows exceeding 100,000 ¢fs o a
gentle meandering river during late fall and winter periods with flows of 5,000 cfs or less (Gnnnell,
1914; Carothers and Minckley, 1981). Remarkably high sediment loads accompanied floods and
seasonal runoff from the Rocky Mountains. In all but those places where the river breached hard-rock
barriers, the bottom continuously shifted as bedload was transported (Minckley, 1979). Where the
stream occupied broad alluvial valleys, sediment was deposited and wide, shallow, braided channels
developed. As meanders matured, they were cut off to form oxbow lakes and backwaters. Extensive,
although transitory, marshes were formed, only to be obliterated by vegetative succession, of more
rapidly destroyed by currents and transported sediments during floods (Minckley, 1979). Some of the
larger historic backwaters and/or oxbows were persistent enough to be given names, these included
Beaver Lake, Lake Su-1a-nah, Duck Lake, Spears Lake, Powell Slough {now part of Topock Marsh), and
Lake Tapio. All were located between present day Bullhead City and Topock (Ohmart et al., 1973).

Seasonal flooding resulted in the creation of several distinct communities of plants and animals. High
water occurred around June with low flows occurming during the winter months. Riparian communities
were in a constant state of succession as the river, on a seasonal basis, was constantly depositing new
sediment, shifting its channel, and creating and destroying habitat. Floodplain communities developed
in areas that were seasonally, or only intermittently, inundated.

Marsh communities developed in areas prone to extended periods of inundation, and the aquatic
community evolved consisting of a main channel with separate or connected oxbows and backwaters.
With the exception of the lower Colorado River delta area, historic evidence suggests that backwater
marshes that lasted several vears seldom were very large along the lower Colorado River. Freeland
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{1973) stated that before completion of Parker and Imperial Dams, marshes along the river below Davis
Dam were 1 000 acres or less in area.

'i['he h rology ﬂflthl: ver ;r&at:d a series of terraces and bottoms along its route. Grinnell (1914)
identi _led SEeVEen TIver mmah!:& communities. Five of these were specifically flood-plain in nature
including: 1) Cottonwood-Willow association; 2) Arrowweed association; 3) Quail-bush association: 4)
Mesquite association; and 5) Saltbush association. Grinnell discussed two other communities, the River
and Tule association (Ohmart et al., 1988). Figure 4 illustrates typical historic floodplain terraces and
associated vegetation communities occurring along the lower Colorado River. Figure 5 illustrates a
reconstruction of historic native plant community placement and principal species composition from
original surveyor notes and plats along the lower ‘galnradc- River in 1879,

2. Chronology of development along the lower Colorado River

Native American tribes have called the lower Colorado River home for centuries. The first European
explorers were Spanish priests and military expeditions whose main goals were obtaining gold, silver,
and land for Spain (Ohmart, 1982). Journals left by these early Spanish explorers mainly noted the
things of concern to the explorers: the native inhabitants and natural resources of immediate use 1o the
Spanish. From the discovery of the Colorado River in 1540 by Hernando de Alarcon until the
acquisition of the lower Colorado River by the United States after the Mexican-American War in 1848,
European settlers had little effect on the native habitats found along the Colorado River.

Expeditions conducted by the United States military in the mid-1800s evaluated the region for mineral
wealth, navigable waterways, and overland routes to California. Although several of the early explorers
believed that the Colorade River had limited value (Ives, 1861), prospectors began to arrive by the mid-
1800s. In 1861, silver was discovered at Eldorado Canyon and gold was found at Laguna de la Paz,
creating the Colorado River Gold Rush of 1862 (Lingenfelter, 1478),

The Gold Rush fueled the fledgling steamboat trade along the Colorado River. Initially, downed, dried
mesquite, cottonwood, and willow were utilized as fuel by the steamboats {Ives, 1861). However,
increased river traffic soon utilized all of the available wood debris so crews began cutting down large
quantities of cononwoads, willows, and mesquites. By 1890, most of the large cottonwood-willow
stands and mesquite bosques had been cut over (Ohmart et al., 1988; Grinnell, 1914). Natural flood
events still enabled regeneration to occur, however.

Major changes to the lower Colorado River ecosystem really began with the advent of large-scale
agriculture. European settlers first began diverting water from the Colorado River in 1877 to irrigate
agricultural lands in the Palo Verde Valley near Blythe, California. By 1901, water was being diverted
for large-scale agriculture in the Imperial Valley via the Alamo Canal at Yuma, Arizona (USBR, 1996).
In 1902, the United States Congress passed the Reclamation Act which established the U.5, Reclamation
Service. The Reclamation Service began to plan large-scale immigation projects throughout the west,
especially along the lower Colorado River (LaRue, 1916). Additional emphasis was placed on flood
control along the lower Colorado River after the floods of 1905-07, which inundated over 330,000 acres
and created the Salton Sea after breaching the diversion structure at the head of the Alamo Canal
{Ohmart et al., 1988; USBR, 1996). The solution to the growing needs for water, floed control, and
power was to build a series of dams along the lower Colorado.

The Laguna Diversion Dam was the first dam completed on the Colorado River in 1909. Water diverted
at Laguna Dam and transported through the Yuma Main Canal imrigated 53,000 acres in the Yuma Valley
and 14,700 acres in the Reservation Division in California. An additional 3,500 acres of agricultural
land was irrigated from water diverted at Laguna Dam and transported to the Gila Valley via
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Figure 4. Historic lower Colorado River tlood plain and associated vegetation
communities
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Figure 5. Reconstruction of native plant community placement and species
composition from original surveyor notes and plats along the lower Colorado River
in 1879 (Ohmart et. al., 1977).
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the North Gila Canal (USBR, 1996). The large sediment lozds historically found in the Colorado River
caused Laguna Dam to silt in almost immediately. From 1913 to 1927, irrigated acreage increased along
the lower Colorado River to 95,000 acres (Wilber and Ely, 1948).

In 1918, Arthur P. Davig, Reclamation’s Director and chief engineer, proposed a dam of unprecedented
height to be built in Black Canyon, between Nevada and Arizona, to control the Coloradoe River. In
1928, Congress passed the Boulder Canyon Project Act, authorizing the construction of Hoover Dam.
Construction began with the diversion of the Colorado River around the dam site in 1932, Construction
of Hoover Dam was completed on May 29, 1935, In subsequent years, Parker Dam (1938), Impenal
Dam (1938). Headgate Rock Dam (1941), Morelos Dam (1950), Davis Dam (1953), Palo Verde
Diversion Dam (1937}, and Glen Canyon Dam (1963) have all been constructed along the Colorado
River. Detailed accounts of the operations of each of these facilities can be found in the Descriprion and
Assessment of Operations, Maintenance, and Sensitive Species of the Lower Colorado River, Biological
Assessment (USBR, 1996),

The overall ecosystem of the lower Colorado River today is quite different from that which existed prior
to modern day use and development. The Descriprion and Assessment of Operarions, Maintenance, and
Sensitive Species of the Lower Colorade River, Biological Assessment (USBR, 1996) includes a more
complete description of the Colorado River. Table 6 summarizes the chronclogy of the lower Colorado
River development which has, in part, resulted in the cumrent ecosystem.

Table 6. Chronology of Lower Colorado River Development.

1700-1800 Exploration of lower Colorado River by Spanish priests and military, culminating
with the establishment of a mission at Yuma in 1774 and its subsequent destruction
by Yuma Indians in 1781 (Ohmart et al., 1988).

1848 Acquisition of lower Colorado River area north of the Gila River by the United States.

1840-1870 Exploration of lower Colorado River by U.5. military. Most of the early expeditions

were exploring possible tramgurtatiun routes through the area. MNotes on the geology,
flora, and fauna of the lower Colorado River were made. Tamarizk introduced into
the United States as an omamental tree and escaped cultivation by the late 1 800s,
Expansion of range rapid by the early 1900s, especially between 1935 and 1955 along
the Colorado River (DeLoach, 1989).

1850 Fort Yuma established by U5, Army.

1852 First steamboat, the “Uncle Sam" captained by James Tumbull, travels up the
Colorado River to re-supply Fort Yuma. Marks beginning of the steamboat trade
which would eventually have profound effects on the mature riparian areas along the
river (Lingenfelter, 1978).

1854 Gadsden Purchase consummated, extending ULS. termitory south of the Gila River o
the present international boundary with Mexico.

1857 Lower Colorado River from Yuma, Arizona, north to present site of Hoover Dam
explored by J.C. Ives; region reported to be valueless.
1862 Colorado River Gold Rush begins. 1861 silver strike at Eldorado Canyon and the

1861 gold strike at Laguna de la Paz created what is known as the Colorado River
Gold Rush of 1862 (Lingenfelter, 1978). Gold rush fueled steamboat trade along
lower Colorado River. Initially, downed, dried cottonwood, willow, and mesquite
were utilized as fuel for the steamboats (Ives, 1861). Increased river traffic soon
utilized all of the available wood debris, and crews began cutting down large
quantities of cottonwoods, willows, and mesquites. By 1890, most of the large
cottonwood-willow stands and mesquite bosques had been cut over (Ohmart et al.,
I98E; Grinnell, 1914). Natural regeneration continued to establish new stands with
each annual flood event,
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1869

Colorado River from Green River in Utah to the Virgin River confluence explored by '
John Wesley Powell, |

|87

Southern Pacific Railroad completes line over the Colorado River at Yuma, First :
diversion of water from lower Colorado River by European settlers for imigating the
Palo Verde Valley near Blythe, California.

1883

Second rail line erosses river. Together with the crossing at Yuma. the crossing at
Meedles by the Atlantic and Pacific Railroad in 1883 sounded the death knell ot
steamboat trade along the lower Colorado River (LaRue, 1916). Declines in mining
further reduced steamboat commerce, and by 1887, steamboats no longer went above
Eldorado Canyon (Lingenfelter, 1978).

18ES

First documented improvements on the lower Colorado River. Liewtenant 5.W.
Roessler hired a barge and erew to make improvements at Six Mile Rapids and
Mojave Crossing for navigation; first recorded instance of alteration of river (Smith,
1972).

Carp known established in the lower Colorado River ecosystem; first alteration of the
native fish fauna (Minckley, 1973).

1892

Channel catfish stocked into Colorado River by Arizona Game and Fish (LaRivers,
1962)

| 1895

Construction begins on Alamo Canal at Yuma to irrigate Impenal Valley.

1901

Alamo (Imperial) Canal completed; water diverted near Yuma and conveyed through
Mexico to irrigate the Imperial Valley in California; canal supplied 700 miles of
lateral canals, enabling imigation of 75,000 acres.

1902

Reclamation Act passed establishing U.S. Reclamation Service. 1.5, government
began planning large scale irrigation projects. (LaRue, 1916).

1905

Flood on Gila River breaks through temporary diversion structure at Alamo Canal
heading and Colorado River flows into Salton Sink.

1907

Southern Pacific Railroad repairs dike and redirects river back to correct channel.
Salton Sea accidentally created from Colorado River floodwaters; 330,000 acres
inundated: flooding increased the political pressure to dam the Colorado River.

1909

Laguna Diversion Dam completed; water diverted through the Yuma Main Canal to
imigate 33,000 acres in the Yuma Valley, Arizona, and 14,700 acres in the
Reservation Division in California, and through the North Gila Canal to irrigate 3,500
acres in the Gila Valley, Arizona.

1910

Joseph Grinnell leads 3-month expedition from Needles to Yuma to collect data on
mammals, birds, and associated habitats. Expedition provides one of first detailed
accounts of the flora and fauna of the lower Colorado River. Grinnell observed carp
and catfish, documented effects of Laguna Dam on the ecosystem, and documented
loss of riparian habitat to agriculture (Grinnell, 1914).

1913

Estimated acreage imigated along the mainstern Colorado River between the Virgin
River and the International Boundary was 367,000 acres, most of this being in the
Imperial Valley (LaRue, 1916). The 53,000 acres along the mainstem Colorado
between Cottonwood Basin and the U.S./Mexico boundary resulted in a substantial
loss of riparian habita.
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1920

Tamarisk appears along the mainstemn of the Colorado River (Ohmart et al., 1988).
This species 1s adapted to the changed riverine ecosystem and displaces native
riparian species throughout the lower Colorade River, (Important wildlife habitats,
including the cottonwood-willow gallery forests, have all but disappeared from the
Colorado River and have been replaced by the less desirable Tamarisk [Anderson and
Ohmart, 1984b]).

1922

Colorado River Compact signed: water allocated berween the upper (Colorado,
Wyoming, New Mexico, Utah) and lower (California, Nevada, Arizona) basins.

1927

Irigated acreage along the mainstem of the lower Colorado River increased from
533,000 in 1913 1o 95,000 in 1927 (Wilbur and Ely, 1948). Results in further
decreases in riparian habitat.

1935

Boulder Dam (now Hoover Dam) completed; Lake Mead covers 300 square miles and
stores 31 maf of water, enough to irrigate 650,000 acres in California and Arizona and
400,000 acres in Mexico.

Hyvdrography of river changed; devastating floods eliminated.

FWS stocks largemouth bass, bluegill sunfish, green sunfish and black crappie into
Lake Mead; stock rainbow trout into river below Lake Mead (Jonez and Summner
1954).

1933

Parker Dam completed; Lake Havasu behind dam covers 39 square miles and stores
600000 acre-feet of water. MWD diversions into the Colorado River Agueduct
initiated.

Imperial Dam completed; additional water diverted for imigating southeast Califomia
and southwest Arizona.

Filot Knob Wasteway completed, allowing water diverted from behind Imperial Dam
on the Califorma side o be returned 1o the river.

1938-

1939

Although largemouth bass and bluegills already present in the system, the State of
California plants additional stocks to increase the spread of the species (Dill, 1944).

1939

Gila Gravity Main Canal completed, replacing the North Gila Canal (from behind

Laguna Dam) and delivering imgation water from behind Imperial Dam to imgate
105,000 acres in Arizona’s Gila Valley.

1940

All-American Canal completed, replacing Alamo Canal and delivering irrigation
water from behind Imperial Dam to Imperial Valley in Califormia; 461,642 acres
currently irrigated.

1941

Havasu MNational Wildlife Refuge established near Needles, Califormia. Impenal

National Wildlife Refuge established near Martinez Lake, Arizona. Siphon Drop

completed, delivering imigation water from All-American Canal to the Yuma Valley

E Arizona; replaces Yuma Main Canal (sealed in 1948) onginating behind Laguna
arTi.

1944

Headgate Rock Dam completed; imgation water diverted to the CRIT Reservation
near Parker, Arizona; water diverted 10 enable irmigation of 107,588 acres.

1948

Coachella Canal completed; water from All- Amencan Canal conveyed to Coachella
Valley in Califorma; 58,579 acres currently imgated. Red shiners mtroduced 1o
Colorado River as baitfish.

1950

Morelos Dam completed; imigation water delivered by Mexico to the Mexicali
Valley.

Davis Dam closes and first water storage for Lake Mohave begins in January 1950.
Powerplant still under construction.
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1952

‘ruma division stabilized from Laguna Dam to SIB; 17.6 miles of levees constructed.
17.4 miles dredged, 264,000 cubic vards of riprap placed. 41 miles of access roals
constructed.

1953

Davis Dam and powerplant completed, providing regulation of water to be delivered
to Mexico and regulating flows from Hoover Dam; Lake Mohave behind dam capable
of storing 1.8 maf of water.

Threadfin shad introduced into Lake Mead. By 1956, threadfin shad had spread
throughout the lower Colorado River (Minckley 1973),

Mohave Division from Davis Dam 1o Topock, Arizona, channelized and stabilized:

FI! mllft;é- of channel dredged, 288,082 cubic yards of riprap placed. and 47 miles of
evees built.

1954

Laguna Dam no longer used for diversion (Imperial Dam used instead).

1956

Topock Settling Basin completed, providing control of river sediment near Needles,
California; 4,400,000 cubic yards of material excavated.

1957

Palo Verde Diversion Dam completed; irrigation water diverted to the Palo Verde
Valley near Blythe, California; 112,000 acres currently irrigated.

1959

Striped bass introduced by the State of California into Colerado River near Blythe.
(Introduced into Lake Havasu in 1960 and into Lake Mead in 1969). Became top fish
predator in the Colorado River system.

1962

Flathead catfish introduced into river by State of Arizona.

1963-1967

Tilapia introduced inte Colorado River by California and Arizona.

1964

Cibola National Wildlife Refuge established near Blythe, California.

1963

Laguna Settling Basin completed, providing control of river sediment north of Yuma,
Arnizona; 3,120,000 cubic vards of material excavated.

Irrigated acreage estimated at 293,000 acres along the mainstem of the lower
Colorado River (Lower Coloradoe Region State-Federal Interagency Group for the
Pacific Southwest Interagency Comminee 1971),

1966

Senator Wash Dam and Reservoir completed north of Yuma, reservoir covers 470
acres and holds 13,836 acre-feet of water. Topock Marsh inlet and outlet structures
completed providing 4.000 acres of marsh habitat at Havasu MNational Wildlife
Refuge.

1967

Palo Verde Oxbow mlet and outlet structures completed near Blythe, California, to
provide wildlife habitat.

1968

River channel stabilized from Palo Verde Dam to Taylor Ferry; 19.5 miles. Banklines
armored in Parker Division, Section I; 11 miles stabilized.

19659

Training structures south of Laughlin, Nevada, completed, reducing bankline erosion.

1970

Mittry Lake inlet structure completed south of Imperial Dam, to provide wildlife
habitat. Cibola Division stabilized from Taylor Ferry to Adebe Ruin; 16 miles
dredged.

1974

Cibola Lake inlet and outlet structures completed at Cibola National Wildlife Refuge,
to improve wildlife habitat,

| 983

Reservoirs on the entire lower river spilled for the first time due to extremely high
precipitation from an El Nifio weather event.
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1985 Inlet structure to CAP agueduct behind Parker Dam completed; water diverted to
supply Phoenix and Tueson, Anzona; 0.5 maf currently diverted.

1992 Powerplant added to Headgate Rock Dam; maximum generating capacity is 19.5
megawatts (MW,
1993 Hoover Dam powerplant upgraded from 1340 MW 10 2074 MW output.
1995 Parker Division, Section [ stabilized.
2. Present

a. Riparian Communities

Although the historic ripanian communities along the lower Colorado River were dynamic,
human-induced change since the beginning of the century has resulted in an ecosystem having
significantly different physical and biological charactenstics. Such changes have taken place as a result
of the introduction of exotic plants (such as saltcedar), the construction of dams, river channel
modification, the clearing of native vegetation for agriculture and fuel, fires, increasing soil salinity, the
cessation of seasonal flooding, and lowered water tables. Figure € illustrates an example of the change
in vegetation communities from 1879 to 1977,

The system currently used to classify vegetation along the lower Colorado River is based on plant
community and structural type (Anderson and Ohmart, 1984). Six structural types have been described
(I o VI} and refer to the proportion of foliage present in each of three vertical lavers. For example, a
plant community with structural type VI has most of its foliage in the lowermost layer, less foliage in the
mid-height layer, and little or no foliage in the upper canopy. A structural type 1 community has well-
developed foliage in all three layers, with the upper canopy dominating. Figure 7 and Table 7 illusirate
the relationship between the six structural types and the foliage density at various heights. Community
and structural types correlate with wildlife habitat quality, especially for birds; generally type VI
provides the poorest habitat and type I the best.

Reclamation has mapped the distribution and acreage of the different riparian plant communities along
the lower Colorado River since 1976 { Anderson and Ohmart, 1976; Anderson and Ohmart, 1984,
Younker and Anderson, 1986; USBR, 1996; CHZMHIll, 1999). The most recent compilation was
conducted by CHZMHill using 1997 aenal photography (CH2ZMHill, 1999).

although the 1994 aerial photography covered the entire river from Davis Dam to the United States-
Mexico border, the entire width of the floodplain was not flown in all places so that coverage is

[irect comparison of acreage delineated during each study m:lly not always be applicable, For instance,
r
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Table 7. Description of Vegetation Structural Types.

Typel Mature stand with distinctive overstory greater than 15 feet in height, intermediate
class from 2-15 feet tall, and understory from 0-2 feet tall.

Type Il Overstory 15 greater than 15 feet tall and constitutes greater than 50% of the rees with |
little or no intermediate class present.

Type I Largest proportion of trees are between 10-20 feet in height with few trees above 20
feet or below 5 feet in height.

Type IV Few trees above 15 feet present. 50% of the vegetation is 5-15 feet tall with the other ]
50% between 1-2 feet in height. |

Type V 60-70% of the vegetation present is between 0-2 feet tall, with the remainder in the
5-15 foot class.

Type VI 75-100%: of the vegetation from 0-2 feet in height

approximately 80 percent of the previous efforts (John Carlson and David Salas, USBR, pers. comm. ).

This discrepancy is especially important for community and structural types prevalent at the extreme
outer portions of the floodplain. Interpreter bias and differences in minimum mapping unit size also led
to potential discrepancies between mapping efforts.

Mumerous disturbances have altered the plant community composition along the lower Colorado River
since 1976, Two major flocd events have occurred since these surveys began. First, high flows were
recorded along the mainstem of the Colorado River from 1983 to 1987, Next, the Gila River flooded in
1993, Both flood events, as well as numerous small-scale disturbances such as wildfires, clearings,
channel modifications, and restoration projects have changed species composition along the lower
Colorado River. The change in community and structure types are documented in Table 8.

As of 1997, the lower Colorado River floodplain supported approximately 109,018 acres of riparian,
marsh, and desert vegetation between the United States-Mexico border and Davis Dam. This includes
55,437 acres of saltcedar; 5,044 acres of cottonwood-willow: 3,258 acres of honey mesquite; 8,906 acres
of screwbean mesquite; 18,065 acres of salteedar and honey mesquite association; 4,145 acres of
arrowweed; 798 acres of quailbush: 11,842 acres of marsh vegetation; and 1,463 acres of creosote scrub
{CHZMHill, 1999).

The maost abundant community/struetural types observed in 1997 (CH2ZMHIll, 1999) were, hz.rlfa.r.
saltcedar type IV (33,175 acres) and salicedar type V (14,528 acres). Saltcedar-honey mesquite type TV
consisted of 10,470 acres, saltcedar-screwbean mesquite type IV consisted of 6,280 acres, salicedar type
VI consisted of 6,479 acres, and arrowweed type V1 consisted of 4,145 acres. A complete description of
the 1997 community and structural type acreages found along the lower river (per River Division) is
shown in Tahle 9.

The 1997 aerial photography identifies a change in the acreage and structure of certain riparian plant
communities (CH2MHill, 1999), Data indicate a trend in several plant communities since 1976.
Saltcedar has steadily increased in abundance since vegetation type mapping began in 1976, with a total
of 55,000 acres being classified as monotypic saltcedar and an additional 27,000 acres classified as
mixed salicedar-mesquite types in 1997. Monotypic honey mesquite acreage trends show a steady
decrease 1o 3,258 acres in 1997, Screwbean mesquite acreage has also shown a decline since the 1983
Colorade River flood event,

Cotonwood-willow community types, along the lower Colorado River below Davis Dam, declined over
28% after the 1983 Colorado River flood event. The 1994 survey indicated that this wrend was
continuing, with only 3,398 acres being typed as cottonwood-willow during this effort. However, the
1997 survey typed over 5,000 acres of cottonwood-willow, a loss of anly 700 acres from 1986. Some of

the increases i

n cottonwood-willow acreage may be attributable to the 1993 Gila River flood event as the
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Table 8. Acreage Delineated for Each Vegetation Community Type During Aerial

Sur\'e;rs Conducted Since 1976.

Commumity Type 1976 1981 1986 9L 1997
S 1105 330 L] 20 g1
S5C I 158 101 9 87 40
SC I 334 425 11 267 B4l
SC IV 25.080 2510 11381 2 0a3 33,175
SO 6,567 110,438 17560 L 3.0k 14.52%
SC W1 1578 5057 4,76 G &.479
SCTOTAL 15,461 38861 43,047 44 843 55437
CW 1 383 0 0 68 430
CW I o4 |63 225 151 64
W LI did il 502 1,533 2774
CW Y 4. 3% 4.581 1.733 938 1.12%
CW W 1417 1.700 2867 152 36
CW V] s34 X 427 266 27
CW TOTAL B_2EE TOT7A 5,754 3304 5044
HM 111 1.E14 1228 1080 41 402
HM IV 1, 4500 9,051 §.BED 140 2,309
HM ¥ 1,963 2,156 1,583 193 483
HM VI 0 33 20 24 4
HM TOTAL 1e207 12470 11.581] 407 3.258
EM1 0 Il a 3 10
sMII 272 Qo 0 L5 i
ST 1,858 T6HE £l 508 672
Shd IV 13,734 12,067 1825 Ly 6,280
MV 4.561 5238 1067 16T 1,386
58 VI 158 3,208 140 1.565 8
M TOTAL 20,783 21.380 15,492 14,541 E.h66
SH I 175 204 Pl &7 546
SHIV 5.168 1140 5,960 LI13 L0470
SHY 2.503 2,735 1579 1027 6128
SH VI 0 130 T 131 LIl
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Community Type 1976 1581 986 1994 447
SH TOTAL 7.946 10218 T.EED 2.340 10065
AW TOTAL 3.944 4,253 7.47% 5197 1,145
ATX TOTAL 597 1,231 T14 TUE
CR TOTAL 426 T4 1463
MA L 3.975 5657 4706 4748
MAZ 1382 T 533 G5l
MA 3 1.241 1.857 1.913 2 592
b 4 573 369 1,523 2078
MA 5 1093 443 314 823
MA 6 836 1,757 2 639
MA T 1,155 1757 o3l 511
Ma TOTAL 5834 10,155 12.54% 11.022 11.842
TOTAL 98,463 105,509 107.428 83211 109.018 |

1994 gerial survey did not cover the entire floodplain

26

Section ¥ - Envireonmental Baseline



Table 0, 1997 Acreages of Lower Colorado River floodplain vegetation community types per river maintenance division.

MOHAVE TOPOCK GORGEHAVASU PARKER PALOVERDE CIBOLA IMPERIAL LAGUHA YLUMA LIMITROPHE  Total
s5C-l 284 1] . T o a 14 15 3z - | 361
sC-l a i 2 i 0 ] L] e a5 L] |
sSC- R ] k] an a4 196 .1 a9 B5 15 B4s
SC4V EB15 1315 1067 357 6,792 T.arT 2,514 2071 ¢ 605 1,104 32,478
SC-W 3,449 10 -+ 4,180 1,459 99z 622 481 575 1,682 13,962
SC-VI 583 0 157 2,585 469 65 137 &8 235 ars 6,178
CW-I ] T 19 4 33 67 32 163 58 40 430
CwW-li 12 o 1 8 14 2 o T 1 0 63
CW-I 551 55 343 az 143 465 27 445 3z8 a1 2,1
CW-I 54 T ] 184 105 18 132 262 260 [3:] 1,429
CW-W 28 0 1B 13 ] 2 12 i3] 143 83 364
CW-YI ] f 72 a 0 16 0 78 n ar 245
HM-IlI 5 0 2 a8 B4 o 12 (1] 1 0 802
HM-IV 1 o 12 1,658 299 241 18 5 3 0 2,208
HM-V 0 o 1] 275 16 53 ] 0 ] L] 402
HM-W ] ] o &4 ] 0 i ] o b &
sM- ] o 10 ] o o i o a o  [:]
SM-N ] L] o 31 i 3 ) ] 43 o 438
SM-I 550 10 545 1,677 B43 440 118 Bl 75 o BAZE
SM-V 108 ] T 408 167 T 11 15 ] 0 BTH
SV 1] ] 184 T 18 a 3 ] ] o 2m8
aH-11 k1] M 3 24 51 L b a 0 13 o 218
SH-V 109 103 a8 5,581 1,887 983 69 118 (i 0 8,641
SH B2 4 iTE 2,506 1,ME 407 57 47 0 5305
SH-VI (1] 1] 62 3B 10z 4 o 1 a 1] 5ES
AW 193 2 a5 2178 102 o 433 280 i 5 1,842
ATX o o 115 ¥l ] 64 o as BT 120 25 TED
MA-1 1,335 4590 125 58 134 B EET 268 o b 4,180
MA-2 4 135 H w T 243 a0 (] 5 o 627
MA-T 108 M L] b | L] GTHE 1,048 12 6a 3 2,830
MA-4 554 T B85 258 a4 394 204 M 19 o 2,048
MA-5 158 11z 14 17 23 k2| 248 8 o i B4
MA-6 L) a 13 16 o 158 160 03 23 T 639
MA-T 45 g 1 B | 15 13 b1 Ja 132 450
CR 24 kLT B & i} Ma 311 EAT s ] 1,480
Total 24,355 4,924 12,405 32,508 17415 18,565 10,168 8,110 3,554 4 365 143,370

Table 9. 1997 Acreages of Lower Colorado River Floodplain Yegetation Community Types Per River
Maintenance Division.
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1994 aerial photography may have been flown 100 soon after the flood event to adequately show the
amount of cottonwood-willow regenerated. Another possible explanation is the ambiguity associated
with this method of vegeration classification, especially when typing cottonwood-willow communities,
To be classified as a cottonwood-willow type under the present system, cottonwoods or willows need
only comprise 10% or more of the total number of trees present within the stand.

One trend does appear within the cottonwood-willow communities since the 1983 Colorade River flood.
however. There has been a steady increase in the number of acres classified as CW [ and CW III below
Davis Dam. This trend signifies the mamrity of stands regenerated during the 1983 Colorado River and
1993 Gila River flood events. It 15 interesting to note that CW I has never appeared in any significant
amount in any of the surveys conducted as the shade-intolerant cottonwood and willow rarely grows 10

maturity as a dense overstory without gaps being created which enables other species, especially
salucedar, to become established within the stand.

Pricr to 1997, acrial survey efforts were restricted 1o the portion of the Colorado River floodplain that
stretched from Davis Dam to the southerly international boundary with Mexico. However, increased
emphasis has been placed on the riparian habitats associated with Lake Mead. Following the Colorado
River flood of 1983-87, an extended dry hydrologic cycle occurred which exposed sediments at the Lake
Mead delwa, Virgin River delta, Muddy River delta, and the lower Grand Canyon. Exposure of saturated
soils eoincided with natural seedfall producing large tracts of riparian habitat, especially in the lower
Grand Canyon and Lake Mead delta, near Pierce Ferry, Arizona (Figure B). An estimated 1 400 acres of
eottonwood-willow habitat became established at the Lake Mead delta at this time (USBR, 1996). By
1995, lake levels had increased enough to inundate the majority of the Lake Mead delta resulting in the
loss of this habitat by 1999, A similar scenario occurred at the Virgin River and Muddy River deltas,
albeit at a much smaller scale. [t is estimated that approximately 20 acres of occupied southwestern
willow flycatcher breeding habitat was lost at the Virgin River delta due 1o rising lake levels (Mckernan
and Braden, 1999).

Since Grinnell's 1910 survey of the lower Colorado River, numerous additional surveys and
investigations concerning the biotic atributes of the lower river system have been conducted. Probably
one of the most recent and comprehensive terresirial descriptions can be found in the Reclamation-
funded Wildlife Use and Densities Report of Birds and Mammals in the Lower Colorade River Valley

{ Anderson and Ohmart, 1977). This report describes the average densitics and diversities of birds and
mammals as associated with the 26 vegetative community and structural types mentioned above. The
information given in this report was obtained from data collected over a 4-year period, and involved
continuous vear-round surveys in each of the habitat types from Davis Dam to the Mexican border, near
Yuma, Arizona. Over 250 species of birds and approximately 15 specics of mammals were observed
during this survey. Generally, the survey showed the highest bird and mammal densities and diversities
in cottonwood-willow with mesquite, mesquite-saltcedar (mix) and saltcedar communities, respectively
lower. Structural types | and I1 had the greatest species richness while the least diverse siructure types ¥
and V1 had the lowest richness. More recent studies indicate that the 1977 survey underestimated the
use of saltcedar communities, especially by neo-tropical migrant birds (Lynn and Averill, 1996;
McKeman and Braden, 1999).

h. Marsh

Present-day marshes along the lower Colarado River are of two kinds. The first kind includes backwater
marshes, which are defined as marsh areas adjacent to the river and which are either directly connected
to the river or are connected by seepage. The second kind, which is more extensive, includes those
marshes formed by impoundments such as the marshes in Mitry Lake, Imperial Reservoir, Lake Havasu,
Topock Marsh, and other similar impounded arcas.

The construction of river control features, such as training structures, along the lower Colorado River
has resulted in the formation of more permanent and expansive backwater marshes. There are over 400
backwater marshes along the lower Colorado River today from Davis Dam to Laguna Dam. Some of
these marshes were created and are maintained specifically for mitigation for channel improvement
projects. Reclamation actively pursues maintenance and restoration of backwater marshes not tied 1o
mitigation on a cost shared basis. These backwater marsh habitats are subject to successional factors as
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were the historic marshes along the Aver. Under normal operating conditions, this succession is greatly
slowed because current river conditions and operating criteria result in less scouring and associated
sediment movement. Bankline stabilization has reduced erosion and associated sediment accrual to the
river. When exceptional conditions are encountered, such as the high flow releases which occurred in
1983- 19835, channel scouring occurs with associated sediment deposition in those backwater areas.
These exceptional conditions would be expected to promote accelerated succession to upland conditions
which are dominated by saltcedar (Tamarix sp.).

The majority of the banklines of the flowing river have been stabilized. This does not allow for narural
marsh formation resulting from the river channel moving laterally, which would occur during high
flows. Additionally, curmrent river operating criteria reduce the opportunity for high flows (floods) whick
would also reduce natural marsh formation during those type of flows. A portion of the backwater
marshes, which exist along the river today, are isolated from the main rver channel, reducing the
opportunity for flushing flows through them. However, it was observed during the high flows
experienced on the river during 1983 through 1985, the isolated backwater marshes did not fill in with
deposited sediment. Impacts which occurred to those isolated backwater marshes were a result of the
main river channel scouring and the resulting drop in water table. In any case the marsh communities
formed, as a result of the impoundments and training structures, are much greater in extent and
permanence than those which occurred historically. Ag stated above, some of these marshes are

5];:-;.-;1' fically maintained for fish and wildlife purposes.

Vegetation ma}:ping completed in 1997 shows the lower Colorado River floodplain supporting over
11,000 acres of marsh habitat. Of this amount, 4,248 acres were classified as Type 1, which meets the
criteria of being nearly 100 percent cattail'bulrush with small amounts of common cane and open water.

Reclamation funded a 1986 report describing the development of a fish and wildlife classification
system for backwaters found along the lower Colorado River from Davis Dam to Laguna Dam (Holden
et al., 1986). The 2': year study effort resulted in over 400 backwater areas being identified and
classified. The backwaters were characterized by State, distance from the SIB, river division, how
formed (natural or man-made), quality of associated riparian vegetation, how accessible, size, how
connected to the river, shape, permanence and actual acreage of open water.

After classifying the backwaters, seasonal field studies were then undenaken o sample fish and wildlife
distribution, abundance, and preferences. Eighteen individual backwaters were sampled. These efforts
included sampling water &lualim zooplankion, benthic macro invertebrates, and fish in nine fishery study
backwaters. Wildlife studies on the 18 backwaters also included moming bird censuses, night
spotlighting, small mammal trapping, and aerial waterfow! surveys. Over 100 avian species, 25 mammal
species and 15 fish species were observed, quantified, and associated with classified backwaters.

This report and mapping effort was updated in 2000 with some modifications to meet present data needs
{(USBE, unpub. data). The backwaters for this u were defined as open water with the associated
emergent vegetation (primanly cattail/bulrush). report results still show over 400 backwaters
existing on the lower Colorado River between Davis Dam and Laguna Dam. The open water areas show
7,911 acres, an increase of slightly over 1,300 acres since 1986. This differential may be due to
improved sampling techniques, however. The emergent vegetation associated with the open water of the
backwaters was also mapped. The total emergent vegetation acreage was slightly over 9,200 acres.

c. Aquatic

The present %uatil: ecosystem of the lower Colorado River is tremendously different than found
historically. Changes began in the late 1800s. The human populations of the Colorado River Basin
States prew rapidly during the mid-to-late 18005 as people immigrated from the eastern United States
and from other countries. The Colorado River basin, with its endemic fish community isolated for
thousands of years, was invaded and swamped with new species in a very short period of time. The
growing human population also set out to tame and harness the Colorado River, building flood control
dams, storage reservoirs, and agricultural diversions. A chronology of the introduction of non-native
fishes and dam building, are described above in the history and in the Description and Assessment of
Operations, Maintenance, and Sensitive Species of the Lower Colorado River, Biological Assessment
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(USBR. 1996).

Today, the lower Colorado River downstream of Grand Canyon is a tremendously diverse aquatic
ecosystem with over 240,000 surface-acres of open water (Table 10). There are over 27 fish species
occupying habitats ranging from deep, clear reservoirs to trbid, flowing river, to warm shallow
marshes. While the system on an overall basis is diverse, meaning one reach of river does not look like
the next, individual reaches do not change much from season to season. The annual changes in the
system are missing. Historically the river environment was extreme. The river annually went from hot
to cold, and from raging flood to gentle ranguility. Today, reservoirs are clear and deep all year long.
For example, over two-thirds the volume of Lake Mead remains at 35 degrees 12 months of the year,
resulting in a constant, cool discharge at Hoover Dam. Even in the lower reaches of the Colorado River
between Blythe, California, and Yuma, Anzona, where the nver is turbid and shifting sand beds still
occupy the nver bottom, annual fluctuations in discharge and sediment load are almost immeasurable
when put on a scale with the historical ranges of these parameters. Even the daily water level changes,
which occur below almost every dam, are constant and rhythmic. Unlike conditions described by
Grinnell (1914), whereby rapid changes in water levels rapped fish in shallow pools and side channels
(to the benefit of herons), stranding of fishes under the current operational release parterns are exmremely
rare and virtually non-existent.

Table 10. Surface acreage of open water along the lower Colorado River from
Pierce Ferry to the U.S5/Mexico International Boundary by river maintenance
division (Water Classification).

DIVISION FLOWING | RESERVOIR | BACEWATER | TOTAL
RIVER (acres) (acres) (ocres)
(acres)
Lakes Mead & 1] 191,500 20 191,220
Mohave
Mohave 3,234 i 3,167 1,321
Topock Gorge 1,183 0 239 1.422
Havasu 215 20510 740 21,765
Parker 3,748 0 364 5012
FPalo Verde 2,350 [i] 160 2,210
Cibola 1,971 0 205 L4170
Impenal 3154 360 2608 6,322
Laguna 436 23 580 1,046
fuma 1,782 0 3] 1,864
Limitrophe ] 0 146 146
TOTALS 18,693 212595 10,216 T HLFHE

The native fishes were adapted to the system of extremes. They spawnd early, before the peak runoff,
and their developing young moved into off-channel areas along with the rising flood waters to feed and
grow. Migrations up or downstream were possible due to their body forms, and their long life allowed
them to persist when reproductive failure occurred for successive years due to drought or other
calamities. While top carnivores where included in the community, species such as the razorback sucker
hid during the day and grew quickly to sizes less vulnerable to predation. The introduced fishes such as
carp and catfish quickly inva{l::lled the off-channel habitats as witnessed by Grinnell (1914) who found
them abundant in backwaters along with bonytail and razorback sucker. As discussed by Dill (1944), the
physical extremes of the river system prior to dam construction must have been equally hard on native
and nonnative fishes alike. and although these exotic fishes were present, their numbers were not great.

Dill (1944) reported that the populations of native fishes had declined prior to 1930. He proposed that
native fishes were at a low point in their respective populations just prior to the period of dam building
and that nonnative fish populations rapidly expanded with the taming of the river and prevented the
rebuilding of native stocks. In his own words:

*...it seems probable that the native fish populations have undergone alternate periods of
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rise and fall. But cach period of destruction was followed by a period during which the
population could rehabilitate itself.... Because of the unfavorable water conditions
arpund the early thirties it seems possible that the population of native fishes sank 1o one
of its low points and that the coincidental advent of clear water following Boulder Dam
brought about a heavy production of bass and other alien fishes which preyed upon the
already reduced natives.”™

Dill (1944) argued that the native fishes had a high biotic potential which had allowed them to bounce
back from previous catastrophes and had it not been for the presence of exotic fishes, they would have
done so. ;

Minckley (1979) similarly argues that dam construction alone was not sufficient to destroy the native
fish communities of the lower Celorado River:

“Destruction of the native fauna of the lower Colorado River has been attributed 1o
physical modifications of the environment, such as channelization and construction of
dams.... Considering the great age of the Colorado River, and comrespondingly great ages
of at least some of the genera of fishes inhabiting it.... sufficient time has been available
for them to have experienced far more change than has recently been effected by man.

Excluding special cases..., almost all declines in native fish populations are directly
attributable to predation by small adults or juveniles of introduced kinds upon early life-
history stages of indigenous forms. Shoreline and backwater habitats once exclusively
available to non-piscivorous juveniles of suckers and minnows now are inhabited by
mosquitofish and young centrachids, and cropping by those animals destroys the native
fauna.”

Clearly, destruction of the native fauna was not a onetime event. It took some time, and in the case of
razorback sucker and possibly bonytail, it is still going on today. In Lakes Mead, Mohave, and Havasu
native fish expanded their populations along with the expanding aguatic habitat as the water bodies
filled. Jonez and Sumner (1954) described the spawning of both bonytail and razorback sucker in Lake
Mohave and of razorback sucker in Lake Mead. LaRivers (1962) details spawning of razorback sucker
in Lake Havasu in 1950.

One of the few observations made of large numbers of juvenile razorback sucker this century was made
in Lake Mohave in 1930, and it serves here to demonstrate how these fish lated new reservoirs
during initial filling. In describing the habitat used by razorback sucker, Sigler and Miller (1963) state
the following:

“This large sucker is an inhabitant of large rivers and has adjusted well to the
impoundments of the lower Colorado River Basin.... The young occur in shallows at the
river or reservoir margins where individuals approximately an inch long travel in schools
numbering thousands. Over 6,000 specimens were taken in two hauls of a minnow scinc
at the margin of the Colorado River in Nevada on June 15, 1950. Here the temperature
was 71-76 degrees F, whereas the adjacent river was only 58 degrees.”

Davis Dam closed and began storage in January 1950, According to statements by Minckleyetal.
(1991), the above cited capture of juvenile razorback sucker occurred at Cottonwood Landing, which is
approximately 21 miles upstream of Davis Dam. The guoted information suggests that the reservoir had
backed up to that point, because the differences stated in water temperature between the riverine and
ponded areas is similar to what is found today at the inflow of the Colorade River to the lake some 20
more miles upstream.

It seems apparent that as the new water bodics filled, native and nonnative fish were initially successful
in recruiting young into adulthood. As time went on, the nonnative populations were able to prey on the
eggs and young of native fishes and recruitment into adulthood all but ceased for the native fishes.
Adults eontinued to survive until they succumbed to natural causes, which in the case of razorback
sucker took upwards of 50 years.
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Further data supporting the hypothesis that the native fishes were initially successful in recruitment were
presented by McCarthy and Minckley (1987). They analyzed otoliths of seventy Lake Mchave adule
razorback suckers killed between 1981 and 1982, Roughly 88 percent hatched prior 1o or coincident
with construction and filling of Lake Mohave (1942-1954).

Omngoing work in the upper Colorado River basin, regarding the role of flooded bottom lands in the
ecology of razorback suckers, provides just as siriking information on how quickly the nonnative fishes
can overshadow such recruitment. In attempts to increase nateral recruitment of native fishes, FWS
personnel flooded a bottom land parcel with water from the Green River, near Vernal, Utah, during the
spring of 1995. At the end of the summer, they drained the wetland and found 28 young razorback
suckers. These were the first voung razorback suckers of this size observed in that age group since
1965. However, they only represented a very small portion of the fish in the wetland. Of the 11 tons of
fish measured, 93 percent were non-natives. Carp dominated the catch by weight, and fathead minnows

(Pimephales promelas) were numerically the most abundant fish species (FWS, 1995).

In the lower Colorado River of today, physical and chemical conditions do not favor the nonnative fishes
over the native fishes, except for possibly lack of wrbidity. Adequate water quality exists in the form of
water volume, water temperature, dissolved oxygen, pH, specific conductance, hardness, etc. for
reproduction, nursery, rearing’growth, and resting for native and nonnative fishes. Spawning habitat in
the form of clean hard substrates are excessively abundant in both lentic and lotic reaches (relative to
pre-Hoover Dam period). Primary production is adequate to sustain tons of fish production. Chlorophyl
levels range from 1.0 to 5.0 mg/l (Paulson and Baker, 1984), which is remarkably normal for fresh
waters in the temperate zone world wide (Taylor et al., 1980). Zooplankion levels in mainstem
reservoirs are on the order of 10 to 50 individual organisms per liter, a level typically found in temperate
lakes across North America. Benthic invertebrates in riverine reaches are probably one or two orders of
magnitude greater than that which occurred in the main channel Colorado River prior to Hoover Dam.,
Macrophytes abound in many reaches of the lower river, adding to the already high autotrophic
production. 5o why do the native fish not survive?

The main problem is the sheer number of new species, all with reproductive potentials as great or greater
than the native fishes. Taking the three most common native fish, (historically) razorback sucker has
roughly 100,000 eggs per female, Colorado squawfish produce about 100,000 eggs per female, and
bonytail produce roughly 50,000 eggs per female (Hammeond, pers. comm.). One of each species would
yield 250,000 eggs per spawning season. Female carp average 500,000 eggs (Carlander, 1969), stiped
bass in the lower Colorado River have over 500,000 eggs (Edwards, 1974), one channel catfish produces
10,000 eggs (Carlander, 1969), largemouth bass average 40,000 (Carlander, 1977}, one bluegill sunfish
yield 25.%0 eggs (Carlander, 1977), one green sunfish produces 25,000 eggs (Carlander, 1977), black
crappie average 50,000 eggs (Carlander, 1977}, and even one four inch threadfin shad yields 10,000 eggs
per year (Carlander, 1969). One of each would total over one million for one year. Multiply these
numbers by the factor of differential survival (e.g. catfish and sunfish guard their young in nests while
the three native fish are broadcast spawners) and the picture becomes clearer. The nonnative fish
quickly out produce the native fish. And while not all of these immature fish survive, the greatest
number of each species present are the young fish (young of year and yearlings) which are the primary
predators on young native fishes.

Marsh and Pacey (1998) conducted an extensive literature search on the habitat and resource use of the
native and non-native fish in the lower Colorado River. They concluded the native and non-native fishes
in the river over lap broadly in their physical habitat and resource use. They stated:

“Mo attribute of physical habitat or resource use can be identified that markedly or

inally favors one group of fishes over another, and we cannot envision habitat
manipulations or features that could be made to accomplish such a goal. Rather, the
evidence supports an hypothesis that presence of non-native fishes alone precludes
successful life-cycle completion by components of the native fauna. This array of non-
native fishes now present has feeding, behavioral, and reproductive attributes that allow it
to displace, replace, or exclude native kinds.”

In Lake Mohave, Jonez and Sumner {1954) observed razorback sucker and bonytail (scparate
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observations) spawning in large proups and the adults did not protect their eges and larvae. In each

E‘L??Wﬂﬁﬂm carp were observed feeding on the eggs, and young bass and/or sunfish were ohserved with
arvae.

Juvenile native fishes also succumb to predation. Marsh and Brooks (1989) report on the stocking of
Juvenile razorback suckers into the Gila River in Arizona between 1984 and 1986. They released 35,475
fish in three separate stockings. They concluded that channel catfish and flathead catfish within the first

40 kilometers of nver downsream from the release sites were able 10 remove the entire population of
planted fish,

One possible explanation for this high incidence of catfish predation was provided by the
NFWG on Lake Mohave, Its work showed the juvenile razorback sucker to be noctumal in
habit, seeking protective cover during daylight hours. These observations suggest that
juvenile suckers attempted to hide in the same cavities occupied by catfish, inadvertently
seeking out the predator (USBR file data).

In summary, the agquatic ecosystem that exists in the lower Colorado River woday, and forms
the aguatic baseline for this BA, is highly modified and is physically, chemically, and
biclogically different than that which existed historically. Mative fishes are mostly extirpated
or in danger of becoming so. Physical modifications by dam construction and reservoir
formation have homogenized the river system, effectively removing the “extremes™ to which
only the native fishes were adapted. Without such extremes the native fishes have no
advantage over nonnative fishes and both groups are able to express their reproductive
potential in regard to the release of gametes. Differential mortality on native fishes due 1o
predation on early life stages by nonnative fishes sufficiently suppresses the recruitment of
native fish to the adult life stage and in a matter of only a few generations, extirpation is
achieved. The primary limiting factor for recruitment of native fishes in the lower Colorade
River basin today is nonnative fish predation on voung life stages. This has been
conclusively proven by the myriad of studies and expeniments in which native fishes have
been successtully reared in habitats from which nonnative fishes have been removed and
excluded.

Recognizing this fact, a number of current conservation and recovery actions are being taken
in the lower Colorado River basin by Reclamation and other agencies to raise native fish in
protected, predator-free environments until they are big enough to avoid most predarors
occurmng in the lower Colorado River.  Similarly, fishery biologists in the upper Colorado
River basin now recognize the problems caused by the invasion of nonnative fishes made
possible because of dams and diversions and other developments along the Green and
Colorado Rivers and their ributaries and are developing strategic plans to control nonnative
fishes. Recent actions in the upper basin also include offsite rearing of native fishes and
stocking of juveniles back 1nto the river system.

B. Previous and On-Going Section 7 Consultations

A complete list of previous Section 7 Consultations is contained in the Description and
Assessment of Operations. Maintenance, and Sensitive Species of the Lower Colorado River,
Biclogical Assessment (USBR, 1996). Reclamation completed that consultation and is in the
process of implementing the Reasonable and Prudent Alternatives and Measures contained in
the Biological Opinion (USFWS, 1997).

An on-going Section 7 Consultation involves development of the Lower Colorado River
Multi-Species Conservation Program (MSCF). The LCR MSCP is proposed to serve as a
coordinated, comprehensive conservation approach for the lower Colorado River basin for a
period of 50 years.

The purpose of the LCR MSCP is to: 1) conserve habitat and work toward the recovery of
threatened and endangered species and to reduce the likelihood of additional species listings
under the Endangered Spacies Act; 2) accommodate current water diversions and power
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production and optimize opportunities for future water and power development; and 3)
provide the basis for Federal ESA and California ESA compliance via incidental take
authorizations resulting from the implementation of the first two purposes.

The program 15 a partnership of Federal agencies; State and local agencies in Arizona,
California, and Nevada, Native American tribes; and other non-Federal participants
responding to the need to balance the legal use of lower Colorado River water resources and

Tlu: %ﬂsn;ewminn of threatened and endangered species and their habitats in compliance with

The program area covers the mainstem of the lower Colorado River from Separation Canyon
in the Grand Canyon to the S5IB with Mexico, and includes the 100-year flood plain and
reservoirs to full-pool elevations, Potential conservation measures will focus on the lower
Colorade River from Lake Mead 1o the international boundary, but the partnership may

c?;mid&r cooperative conservation efforts developed by the Grand Canyon management
1o,

A single environmental compliance document will be prepared to fulfill requirements of the
National Environmental Policy Act (NEPA), California Environmental Quality Act (CEQA),
Federal Endangered Species Act (ESA), and California ESA for the LCR. MSCP. This
document will have the working title of LCR. MSCP Environmental Impact
Suatement/Environmental Impact Report/Biological Assessment (EIS'EIR/BA). The Bureau
of Reclamation (Reclamation) and the U.S. Fish and Wildlife Service (Service) are the joint
Federal lead agencies under NEPA, and the Metropolitan Water District of Southern
California (Metropolitan) is the designated CEQA lead agency for the EIR.

The EIS/EIR/BA will contain the following elements:

1. Proposed Action and Habitat Conservation Plan for an ESA Section 10 permit
application

Alternatives

Mo Action Alternative

Reclamation's Biclogical Assessment for ongoing and future actions within its
legal authority.

e g

The EIS/EIR/BA will provide a basis for a number of actions. It will document the basis for
effecting ESA compliance for Federal actions through section 7 consultation and for non-
Federal actions through incidental take authorization approval under a section 10 permit. The
environmental documentation will also provide a hasis for the issuance of a biological
opinion to Reclamation and other participating Federal agencies. Finally, the environmental
documentation will provide the basis for complying with the California ESA and the Natural
Communities Conservation Planning Act.

C. Indirect and Cumulative Actions
1. Indirect Effects

Any indirect effects from implementation of the ISC or the SIAs will be covered under either

project specific or area specific HCPs and/or Section 7 analysis.

a. Interim Surplus Criteria: No indirect effects 1o listed species or their
habitat are expected to occur in any of the Lower Division States because of implementation
of ISC. Any indirect effects of surplus criteria in Nevada will be covered under the Clark
County Multi-Species Habitat Conservation Plan (HCP). This plan provides for incidental
take becanse of growth that might result within the HCP area. Any indirect effects that may
occur because of surplus water flowing into central Arizona under 1SC have previously been
addressed and covered under more than 40 specific consultations for the Central Arizona
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Prpjncl -[E.‘AE}I. The CAP provides for movement and use of some of Arizona's Colorado
River water including that derived from surplus through the CAP.

No indirect effects are expected in Califomnia because of implementation of the 1SC. For
many years, the Colorado River Aqueduct (CRA) has transported its full capacity of abou!
1.3 maf of water diverted from Lake Havasu to the southern coastal plain area of California.
The ultimate result of implementing ISC and the actions under the S1As discussed below will
be a decrease in reliance and use by California on Colorado River water above its basic
apportionment of 4.4 maf. When fully implemented this will result in as much as 800
kaf!year of Colorado River water being left in the mainstem system for other uses. The effect
of ISC for California will be to provide greater predictability about the availability of surplus
through 20153 on a year to year basis. The only real change will be that in years surplus is
available to California. it may make up a greater share of the 1.3 maf of Colorado River water
in the aqueduct. Because of this there will be no change from historic deliveries of Colorado
River water into the southern coastal plain area of California and no growth inducement.
Several HCP's are currently being developed in the San Diego County area.

b. Secretarial Implementation Agreements: The implementation of the
51A(s) would allow for a change in point of delivery for up to 400 kaf of Colorado River
Water from Imperial Dam up stream to Parker Dam. The availability of this water would
result from conservation activitics associated with the lining of portions of the All-American
{AAC) and Coachella Canals {CC) and from on-farm or delivery system conservation actions
in the Imperial Imigation District (1ID) service area associated with the MYSDCW A Project.
The conserved water would be transferred through Metropolitan Water District's (MWD)
Colorado River Aqueduct for subsequent use in the coastal plain area of Southern California.

Any indirect effects of the 51As in California are being evaluated and addressed as effects of
project specific evaluations and preparation of HCPs.  The [D is preparing a HCP thar will
address potential effects of the MIYSDCW A Conservation & Transfer Project to endangered
species within the [ID and the Salton Sea area. The primary effects under evaluation relate to
potential effects on listed and other sensitive species because of changes in water quantity
and'or quality in agricultural drains and in flows into the Salton Sea. The 1D HCP will
include conservation measures for incidental take for any of these effects. Any indirect
effects associated with movement of water into the Southern California area including the LA
bnfﬁjn and San Diego County will also be covered through HCPs in place or being developed
in those areas.

Potential effects to endangered species from the lining of the AAC and CC have or are being
addressed under project specific ESA compliance for the lining activities. The AAC
environmental compliance was completed in 1994 through filing of a FEIS and ROD. This
information was reviewed for adequacy in 1999 including evaluation for the southwestern
willow flvcatcher. No effects were identified during this review, The CC lining DEIS will
be filed in September 2000 and will include an evaluation of potential effects to listed species
in the project arca.

Reclamation’s analysis indicates that the water transfers resulting from the canal linings and
conservation activities on TTD would not result in any growth inducement in the Coastal Plain
area of Southern California becanse no additional Colorado River water will be ransported
through the CRA because of these actions. Historically, the CRA has ransported
approximately 1.3 maf of Colorado River water each year into southern California.
Implementation of these actions will not change this. The only change is in the source from
which the Colorado River water is derived. Historically, the water in the CRA has consisted
of some combination of MWD's basic apportionment, water from a conservation agreement
with IID, any unused higher priority agricultural water within California, unused
apportionment from the States of Anzona or Nevada and surplus water. Under the transfer
and lining actions the CRA will continue to transport the same amount of Colorado River
water each year, with a greater proportion of that water likely coming from conservation and
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lining each year that the actions are implemented.

The environmental baseline also includes State, local, and other human activities that are
contemporaneous with the consultation in process, while cumulative actions involve future
State or private activities, not involving Federal activities, that are reasonably certain to occur
in the action area. The various categories of these non-Federal activities are summarized
below. A detailed accounting of lower Colorado River water diversions, returns, and
consumptive use is provided in the "Calendar Year 1999 Compilation of Records in
Accordance with Article ¥ of the Decree of the Supreme Court of the United States in
Arizona v. California Dated March 9, 1964" (USER file data, 1999). It is anticipated that
these contemporaneous non-Federal actions will continue in the future, and the potential
effects of such actions are referenced for each ESA-protected species in Section VL
Additionally, these cumulative actions will be addressed in the MSCP process,

Many non-Federal activities listed. dealing with the direct use of mainstem water and
resulting from the diversion of water from the mainstem, have affected or may affect the
natural resources of the lower Colorado River and its extended environs. These can be
classified as impacts occurring 1) on the mainstem river or its reservoirs, 2) on the river’s
floodplain, or 3) away from the river and its floodplain primarily due o the long-distance
conveyance and use of Colorado River water.

The following is a list of activities that affect or may affect the resources of the lower
Colorado River and its extended environs.

the m in iv _ i BETVOITS
« diversion of state entitlement waters

= potential decrease in water guality by:
- mumcipal effluent discharge
- §lorm water runoff
- agriculmral drainage
- recreational wasie
- other non-point dischargas

= irash accumulation

= imcreased recreational use:

= fishing
- hunting
- boating
- swimming
Affecting the river's adjacent floodplain

= agricultural development:
- land conversion
- pesticide applications
- soil erosion/minimum tllage :
- cropping patterns that benefit certain species
- land fallowing

= municipal and industrial development:
- land conversion o
- air pollution (dust, automotive and industrial emissions)

- natural area management

» trash accumulation:
- solid waste disposal (landfills)
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« increased wildfire frequency
- reduced native riparian habitat/salicedar expansion

sincreased recreational use:
- hunting
- camping
- hiking
- off-road vehicles

Affecting areas away from the lower Colorado River and its floodplain

« agricultural development:
- land conversion
- pesticide applications
- water pollution (of ground or surface waters)
- s0il erosion‘minimum tillage
- land fallowing
- air pollution {dust and smoke from burning ficld residues)
- cropping patterns benefitting some species
- water conservation and reuse

= municipal and industrial development:
- land conversion
- air pollution (automotive and industrial emissions)
- water pollution {(of ground or surface waters)
- solid waste disposal (landfills)
- water conservation and reuse

» increased recreation:
- resource impacts (off-road vehicles, trampling)
- management plans
- developed recreational sites
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VL IMPACTS OF PROPOSED ACTIONS ON HABITAT AND SPECIAL
STATUS SPECIES

The lower Colorado River is a dynamic system, and changes to the system as a result of
human intervention over the next few decades are going to occur. Measuring the magnitude
of these impacts in reference to an ever-changing baseline presents a challenge. In the
present case, while a change in point of diversion of 400 kaf may not be significant, it is but a
small part of a much larger identified change in point of diversion of 1.574 maf. This figure
is based on projected water uses submitted to Reclamation by the Lower Basin States. This
figure is the wotal change in point of diversion which is being analyzed under the Multi
Species Conservation Program currently being developed. Therefore, impacts of smaller
amounts of diversions are calculated proportional 1o the 1.574 maf for the following reasons:

Future changes in point of diversion may occur in increments from as little as 25 kaf ininally
to much larger figures. The guestion is. how do we apportion the impacts associated with
each change in point of diversion? This is important not only ecologically, but practically. as
project beneficiaries are responsible for offsetting measures for the impact. It could be
argued, for instance, a change in point of diversion of 25 kaf annually is hardly measurable
with insignificant environmental impacts; and indeed, it's doubtful one could place a staff
gauge in the river and record the physical change in water surface elevation. However, once
the change in point of diversion is made, the baseline changes accordingly. The argument
could then be made for the next 25 kaf (no measurable impact) and so on. Eventually,
however, the sum total of these changes in point of diversion will result in measurable
ecological changes, even though individually each change 15 insignificant.

A. Impacts on riparianfterrestrial habitat

There are several proposed actions analyzed within this BA. Direct effects for special status
species and critical habitat are discussed in section V1. Indirect and cumulative effects for the
entire proposed action are discussed in section IV.C

1. Interim Surplus Criteria

Impacts on the riparian ecosystem along the lower Colorado River associated with the
proposed I5C will vary for each reach of the river. The proposed I5C is discussed. in detail,
in the ISC DEIS dated July 2000,

Lower Grand Cenven and Lake Mead

The ISC DEIS utilizes a hydrologic model to predict possible future hydrologic conditions
within the project area (USBR, 2000) for the No Action (Baseline) and Action Alternatives.
Since the future conditions are most sensitive to the inflows into the system, the model is run
85 times, each with a different inflow assumption based on historical data. The resulting set
of possible outcomes (called “traces™) is then statistically analyzed. These analyses consist
primarily of ranking the outcomes in each future year and computing percentiles from the
rankings.

Figure 9 shows the 90", 50" (median), and 10™ percentile lines for Lake Mead elevations for
No Action and Califormia Alternatives for the vears 2000 through 2050. It should be noted
that none of these lines are the result of any particular assumed inflow {or cutcome), but
rather are a statistical compilation of the set of possible outcomes. Therefore, they can be
used to show general trends over the next few decades.

At the 50™ percentile, under the No Action Alternative, Lake Mead is predicted to decline
from approximately 1,205 feet in December 2000 to approximately 1.171 feet in December
2015. This decline is due to the relatively high reservoir levels seen in December, 1999 the
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mitial conditions input to the model) and the increasing Upper Basin depletions, which tend
to lower Lake Powell and reduce releases to the Lower Basin in excess of the minimum
objective release (8.23 maf),

The alternative from the Colorado River 1SC DEIS analyzed in this BA is the California
Alternative (USBR, 2000). Under the California Alternative, Lake Mead levels are predicted
to decline from approximately 1,205 feet in December 2000 to approximately 1,147 feet by
December 20135 at the 50" percentile. This represents a reduction in Lake Mead elevation of
approximately 24 feet from the No Action Alternative at the 50" percentile. By 2033, there

are no predicted differences in Lake Mead elevation between the California Alternative at the
50" percentile,

To further understand the potential effects of the proposed 1SC, %™ percentile and 10™
percentile scenarios were also analyzed. At the 90" percentile Lake Mead staved at its full
pool elevation through the year 2030 for both the No Action Alternative and the California
Alternative because the 90" percentile represents high inflow imo & full system. At the 107
percentile the No Action Alternative predicted lake levels 1o decline o approximately 1,130
feet by 2015 and to 1,011 feer by 2050, The California Alternative predicted lake levels to
decline to approximartely 1,096 feet by 2015 and to 1,010 feet by 2050 at the 10™ percentile
(USBR, 2000).

Three major factors may influence the potential impacts of the implementation of an ISC,
According to the hydrologic modeling, Lake Mead water surface elevation is projected to
fluctuate between full level and progressively lower levels. Neither the timing of water level
variations batween the highs and the lows, nor the length of time the water level would
remain high or low can be predicted. These events would depend on the future variation in
basin runoff conditions. However, the timing of the decline, as it relates to the exposed
sediment, will influence the future riparian habitat composition. The amount of decline may
mnfluence the establishment of riparian habitat. Also, the potential for re-filling Lake Mead
must be considered.

The first factor is the timing of lake level declines. From January 1978 until June 1990, Lake
Mead elevanons were above 1,182 feet on a continuous basis. In June, 1990, Lake Mead
elevation declined 1o approximately 1.182 feet and stayed below that elevation until the end
of 1992. The initial decline o 1,182 feet in June, 1990, and 1.179 feet in July, 1990,
coincided with seedfall for Goodding willow. Approximately 1,400 acres of predominantly
Goodding willow became established at the Lake Mead delta, near Pierce Ferry, Arizona, as
sediments became exposed during this time period. Willow stands also became established
along the lower Grand Canyon, below Separation Rapids to the Lake Mead delta, and at the
mouths of the Virgin and Muddy Rivers. In contrast, Lake Mead elevations were rarely
above 1,182 feet prior to 1978, with an eleven month period from May, 1962, until March,
1963, representing the longest period that Lake Mead elevation stayed above that mark,
inundating the delta area. Drought conditions in the 1930s, compounded by the filling of
Lake Powell in the 1960s, produced a scenario where Lake Mead elevations exposed the
delta area for periods as long as ten yvears, During the yvears when Lake Mead elevations were
high enough to inundate the delta, these high lake levels almost always occurred during June
and July. The Lake Mead delta only became exposed before or after cottonwood-willow
seedfall. Thus, salwcedar, which seeds from early spring to late fall, became the predominant
community type in the Lake Mead delta area (LSBR, unpub. data).

As Lake Mead elevation declines, sediments become exposed. A second factor that may
influence the type of plant community that will become established is the depth to
sroundwater or river surface elevation from these exposed sediments. Current lake bottom
elevations are not known and may, in fact, be slightly higher than the 1,182 foot elevation
seen in 1990 dee 1o the Glen Canvon experimental beach/habitat-building flow conducted
during the spring of 1996 and normal sedimentation since then. As the lake level declines
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and the present day lake bottom becomes exposed, the river elevation as it downcuts through
the newly exposed delta will help determine whether cottonwoods or willows can survive,
even if they become established. If the river surface elevation is 8- 10 feet below the surface
of the exposed soil, cottonwoods and willows would begin to incur mortality, thus, opening
gaps tor saltcedar and other species to become established,

The hydrologic modeling predicts that Lake Mead elevations are projected to fluctuate
between full level and progressively lower levels during the 50-year period of analysis (2001
te 2050) under the California and No Action Alternatives. However, as wet hydrologic
eveles oceur in the future, Lake Mead will fill.  If this event occurs after the establishment of
riparian habitat due to declining lake levels, the newly established habitat would become
mundated as occurred in the 1990s.

It is difficult 10 determine exactly how many acres of riparian habitat may be formed due o
declining Lake Mead elevations. The majority of the Lake Mead shoreline does not have the
snil necessary to regenerale riparian habitat. Riparian habitat created by declining lake levels
would most likely occur in four areas: Lake Mead delta, Virgin River delta, Muddy River
delta, and the portion of the Grand Canyon influenced by Lake Mead.

At the 50" percentile, Lake Mead elevations are predicted to decline by 34 feet under the No
Action Alternative by 2015, The proposed I1SC would decrease lake levels by an additional
24 feet by year 2013, This decrease in elevation i1s within the historic flucations of Lake
Mead. Implementing the California Alternative ISC is unlikely to have a negative effect on
river surface elevation within the delta areas around Lake Mead and may, in fact. increase the
amount of exposed soil for the establishment of riparian habitat.

Hoaver Dam to Parker Dam

River flows between Hoover Dam and Parker Dam are comprised mainly of flow releases
from Hoover Dam and Davis Dam. Inflows from the Bill Williams River and other
intermittent tributaries are infrequent and wsually concentrated into short time periods due to
their reliance on localized precipitation. Tributary inflows comprise less than 1 percent of the
total annwal flow in this reach of the river.

Seasonal, monthly, and daily releases from Hoover Dam reflect the demands of Colorado
River water users with diversions located downstream of Hoover Dam, power production and
storage management in Lakes Mohave and Havasu. The scheduling and subsequent release
of water through Davis and Parker Dams affect daily fluctuations in river flows, depths, and
water surface elevations downstream of these stmuctures. The water surface elevation
fluctuates most noticeably in the river reaches closest 1o the dams. Those fluctuations
become more and more attenuated as the distance downstream increases. The modeling
performed for the DEIS vields only mean monthly flow data. Therefore, the daily attenuation
of flows in the downstream reaches were not evaluated for the DEIS or this BA.

Implementation of the California Alternative ISC may produce slightly higher mean monthly
flows within this stretch of the Colorado River durlgﬁ the 15 year 1SC period as a result of
more frequent or larger surplus deliveries. At the 50 percentile, the California Alternative is
predicted to increase mean monthly releases from Hoover Dam by an average of 370 cfs over
the No Action Alternative, considered the baseline or 75R. At the 90" percentile, the
increase in mean monthly flows average 655 cfs, while at the 10" percentile, the California
Alternative is predicted to average 24 cfs less than the No Action Alternative (USBR, 2000).
Beyond the 15 year interim period, there is little difference between flows predicied for the
Mo Action Allernative conditions and those predicted under the California Alternative. This
is expected as the California Alternative reverts to No Action Alternative in 2016.

Mean monthly releases from Hoover Dam differ berween seasons due mainly to irrigation
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demands. On the Colorade River downstream of Havasu National Wildlife Refuge, the S0
{median) percentile, mean monthly flows for years 2001 to 2015 average around 9,000 cfs in
the winter, 16,000 cfs in the spring. 15,000 cfs in the summer, and 10,000 cfs in the fall under
both the No Action Aliernative and California Alternative. During the winter season, the
probability of flood releases is approximately 25% under No Action Alternative conditions.
The probability declines to approximately 22% under the California Allernative. Probability
of flood releases during the spring and summer are less than 2% under No Action Alternative
conditions or the California Aliernative (USBR, 2000).

The effects of irn%lememjng the California Alternative surplus guideline on riparian habitat
between Hoover Dam and Parker Dam are negligible. Differences expected in mean monthly
flows between the No Action Alternative conditions and the California Alternative are slight.
The proposed surplus guideline may have a slightly positive effect on the riparian plant
community within this reach of the river by providing increased flows and a corresponding
increase in the groundwater table.

Parker Dia i 1

Changes predicted by the hydrologic model in mean monthly flow between Parker Dam and
Imperial Dam are influenced by the S1As discussed in Section 1.B. The hydrologic model
assumed that the SLAs were not in effect under No Action Alternative conditions while the
SLAs were in effect when analyzing the ISC. Changes in mean monthly flow in this reach
that may be due to the 1SC are compounded by the SLAs,

Omne can assume that the change in normal mean monthly flows below Parker Dam due 1o
ISC would be negligible as surplus waters are primarily diverted above Parker Dam.
However, the implementation of 15C could have a slight effect on decreasing the probability
of flood control releases and potential overbank flooding below Parker Dam.

The probability of flood control releases under the No Action Alternative are expected to
decline from approximately 38% i 2005 to 27% in 2015. The frequency is predicted 1o
continue to decline to approximately 18% by 2050. The decrease in probability of flood
control releases is due mainly to Upper Basin development. Under the California
Alternative, the probability of flood control releases are predicted to decline from 38% in
2005 to 22% in 2015, a difference of 5% in frequency from the No Action Aliermnative. The
frequency is predicted to continue 1o decline w approximately 18% by 2050, the same as
under the No Action Alternative (USBR., 2000).

Flood control releases do not necessarily produce the overbank flows needed for regeneration
of nparian habitat, Amount, timing, and duration of potential flood events all are important
elements in determining the effects of overbank flows on regeneration of riparian habitats.
The best available data on the effects of overbank flooding on the lower Colorado River,
since the completion of the Glen Canyon Dam in 1964, are from the 1983-87 flood event.

In January, 1983, Reclamation began flood control releases from Hoover Dam. The January
1983 average release was measured at 19,130 cfs. In early February, 1983, flood control
releases were stopped. However, in April, 1983, the releases were started again, averaging
17,810 cts in April. Releases continued to rise, peaking at 50,800 cfs on July 23, 1983,
Releases continued to exceed 19,000 cfs until the spring of 19%7.

The 1983-87 event impacted riparian vegetation along the Colorado River between Davis
Dam and the SIB {See Table 8). Although the total amount of cottonwood-willow habitar
actually decreased from 7,975 acres in 1981 to 5,754 acres in 1986, the majority of the acres
lost were in the CW IV type. In the younger CW V and CW V1 types, however, the amount
increased slightly from 2,639 acres to 3,294 acres. Loss of older stands and an increase in
recruitment is the pattern seen on the Bill Williams River when flood events occur, and is

Section ¥1 -
Impacts of Pro Actions
43 on Habitat and Special Status Species



how histone flood events on the lower Coloradoe River would likely have affected vegetation
as well, Since 1986, there has been an increase in CW III acres as the younger stands have
matured. Saltcedar also increased in total acreage after the 1983-B7 event, especially in the

SC V type.

The 1983-87 flood event had impacts on the geomarphology of the lower Colorado River. It
is estimated that the nver bottom degraded at least three feet in the vicinity of the Topock
Moarsh inlet ditch (Bill Martin, USBR, pers. comm.). In many areas within the reach between
Parker Dam and Imperial Dam, tflows in excess of 30,000 cfs would be required 1o produce
overbank flooding, without drastic manipulation of the Aver or adjacent floodplain. The
channel bottom of the river below Davis and Parker Dams has degraded over time. but the
1983 flood event increased the degradation much more rapidly (USBR, unpub.data).

The probability of mean daily flows equal 1o or greater than 19.500 cfs being released at
Parker Dam are 13.9% under No Action Alternative conditions and 13.0%% under the
California Alternative between 2001 and 2015. The probabilities increase slightly after the
interim period ends in 2015 to 19.7% for the No Action Alternative and 17.9% for the
California Alternative (USBR. 2000). Flows greater than this magnitude would begin to
cause property damage in the Parker Strip area just south of Parker Dam. The 1983-87 evemt
caused over $5.8 million in damage duning 1983 alone. The 1984 Flood Control Benefits
Report estimated that over $177 million in damage would have occurred along the lower
Colorado River between 1983 and 1984 if flood control structures were not in place during
this flood event (USBR file data. 1984),

2. Secretarial Implementation Agreement

Six actions are covered in the Secretarial Implementation Agreement (SIA). The major
purpose of these actions is to establish a framework for the Secretary of the Interior to release
Colorado River water to satisfy annual water supply needs within the annual apportionment
of Colorado River water available for use in California. Implementation of the S1A will
result in a change in point of diversion from Imperial Dam to Parker Dam of up to 400 kaf
PET VEar.

Concurrent with this BA, a separate biological assessment is being prepared for the Lower
Colorado River Multi-Species Conservation Program (MSCP). The six actions covered
under the 51A and the additional projects covered under the MSCP total 1.574 maf change in
point of diversion. Tt must be noted, however, that this total figure may change in the future

as the MSCP process evolves. If impacts to the affected habitat change as a result, this BA
will be amended.

The effects on annual median flows at twenty points along the lower Colorado River between
Parker Dam and Imperial Dam are shown in Appendix A, Table A-1. Changes o annual
median flow due 10 the change in the point of diversion of the total 1.57 mat flows are
projected o reduce river elevations by a minimum of 0,08 feet to a maximum of 1.55 feet at
various points along this reach of the river.

The relationship between river surface elevation and groundwater elevation is dependent on
several factors. Declines in groundwater elevation are roughly equal 1o river surface
elevation declines in reaches where surface river water is not diverted for imigation.
Tributary inflows and water consumption by riparian vegetation are assumed to remain
constant. In areas where surface water 15 diverted for imigation, subsurface return flows raise
the water table at the point of application. The groundwater table gradually declines as the
water moves from the irrigated field towards the river or any other drain. Changes in
imigation practices and/or crops and cropping patterns will change the relationship between
river surface elevation and groundwater elevation.
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