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ATTACHMENT A

Long Range Operating Criteria

This attachment consists of a document referred to as the Long Range Operating
Criteria for Colorado River Reservoirs, which controls the annual determinations of
Colorado River water available for delivery to the Lower Division States. This
document is subject to review at five-year intervals by the Secretary in consultation
with the Basin States and others as required by applicable federal law.
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Long-Range Operating Criteria

CRITERIA FOR COORDINATED LONG-RANGE OPERATION OF
COLORADO RIVER RESERVOIRS PURSUANT TO
THE COLORADO RIVER BASIN PROJECT ACT OF
SEPTEMBER 30, 1968 (p.L. 90-537)

These Operating Criteria are promulgated in compliance with Section 602 of Public
Law 90-537. They are to control the coordinated long-range operation of the storage
reservoirs in the Colorado River Basin constructed under the authority of the
Colorado River Storage Project Act (hereinafter “Upper Basin Storage Reservoirs™)
and the Boulder Canyon Project Act (Lake Mead). The Operating Criteria will be
administered consistent with applicable Federal laws, the Mexican Water Treaty,
interstate compacts, and decrees relating to the use of the waters of the Colorado
River.

The Secretary of the Interior (hereinafter the “Secretary”’) may modify the Operating
Criteria from time to time in accordance with Section 602(b) of P.L. 90-537. The
Secretary will sponsor a formal review of the Operating Criteria at least every 5
years, with participating by State representatives as each Governor may designate
and such other parties and agencies as the Secretary may deem appropriate.

I.  ANNUAL REPORT

(1) On January 1, 1972, and on January 1 of each year thereafter, the
Secretary shall transmit to the Congress and to the Governors of the
Colorado River Basin States a report describing the actual operation
under the adopted criteria for the preceding compact water year and the
projected plan of operating for the current year.

(2) The plan of operation shall include such detailed rules and quantities as
may be necessary and consistent with the criteria contained herein, and
shall reflect appropriate consideration of the uses of the reservoirs for all
purposes, including flood control, river regulation, beneficial
consumptive uses, power production, water quality control, recreation,
enhancement of fish and wildlife, and other environmental factors. The
projected plan of operation may be revised to reflect the current
hydrologic conditions, and the Congress and the Governors of the
Colorado River Basin States shall be advised of any changes by June of
each year.



IL. OPERATION OF UPPER BASIN RESERVOIRS

(1) The annual plan of operation shall include a determination by the
secretary of the quantity of water considered necessary as of
September 30 of each year to be in storage as required by Section 602(2)
of P.L. 90-537 (hereinafter “602(a) Storage”). The quantity of 602(a)
Storage shall be determined by the Secretary after consideration of all
applicable laws and relevant factors, including, but not limited to, the
following:

(a) Historic streamflows,

(b) The most critical period of record;

(c) Probabilities of water supply;

(d) Estimated future depletions in the upper basin, including the
effects of recurrence of critical period of water supply;

(e) The “Report of the Committee on Probabilities and Test Studies
to the Task Force on Operating Criteria for the Colorado River,”
dated October 30, 1969, and such additional studies as the
Secretary deems necessary;

(f) The necessity to assure that upper basin consumptive uses not be
impaired because of failure to store sufficient water to assure
deliveries under Section 602(a)(1) and (2) of P.L. 90-537.

(2) If in the plan of operation, either:

(a) The Upper Basin Storage Reservoirs active storage forecast for
September 30 of the current year is less than the quantity of
602(a) Storage determined by the Secretary under Article II(1)
hereof, for that date;

(b) The Lake Powell active storage forecast for that date is less than
the Lake Mead active storage forecast for that date:

The objective shall be to maintain a minimum release of water
from Lake Powell of 8.23 million acre-feet for that year.
However, for the years ending September 30, 1971 and 1972,
the release may be greater than 8.23 million acre-feet if
necessary to deliver 75,000,000 acre-feet at Lee Ferry for the
10-year period ending September 30, 1972.

(3) If, in the plan of operation, the Upper Basin Storage Reservoirs active
storage forecast for September 30 of the current water year is greater than
the quantity of 602(a) Storage determination for that date, water shall be
released annually from Lake Powell at a rate greater than 8.23 million



acre-feet per year to the extent necessary to accomplish any or all of the
following objectives:

(a) To the extent it can be reasonably applied in the States of the
Lower Division to the uses specified in Article III(e) of the
Colorado River Compact, but no such releases shall be made
when the active storage in Lake Powell is less than the active
storage in Lake Mead;

(b) To maintain, as nearly as practicable, active storage in Lake Mead
equal to the active storage in Lake Powell, and

(c) To avoid anticipated spills from Lake Powell.

(4) In the application of Article II(3)(b) herein, the annual release will be
made to the extent that it can be passed through Glen Canyon Powerplant
when operated at the available capability of the powerplant. Any water
thus retained in Lake Powell to avoid bypass of water at the Glen Canyon
Powerplant will be released through the Glen Canyon Powerplant as soon
as practicable to equalize the active storage in Lake Powell and Lake
Mead.

(5) Releases from Lake Powell pursuant to these criteria shall not prejudice
the position of either the upper or lower basin interests with respect to
required deliveries at Lee Ferry pursuant to the Colorado River Compact.

III. OPERATION OF LAKE MEAD

(1) Water released from Lake Powell, plus the tributary inflows between
Lake Powell and Lake Mead, shall be regulated in Lake Mead and either
pumped from Lake Mead or released to the Colorado River to meet
requirements as follows:

(a) Mexican Treaty obligations;

(b) Reasonable consumptive use requirements of mainstream users in
the Lower Basin;

(c) Netriver losses;

(d) Net reservoir losses;

(e) Regulatory wastes

(2) Until such time as mainstream water is delivered by means of the Central
Arizona Project, the consumptive use requirements of Article III(1)(b) of
these Operating Criteria will be met.

(3) After commencement of delivery of mainstream water by means of the
Central Arizona Project, the consumptive use requirements of Article



HI(1)(Reclamation) of these Operating Criteria will be met to the
following extent:

(a) Normal: The annual pumping and release from Lake Mead will
be sufficient to satisfy 7,500,000 acre-feet of annual consumptive
use in accordance with the decree in Arizona v. California, 376
U.S. 340 (1964).

(b) Surplus: The Secretary shall determine from time to time when
water in quantities greater than "Normal" is available for either
pumping or release from Lake Mead pursuant to Article II(b)(2)
of the decree in Arizona v. California after consideration of all
relevant factors, including, but not limited to, the following:

(1) the requirements stated in Article 111(1) of these
Operating Criteria;

(i1) requests for water by holders of water delivery contracts
with the United States, and of other rights recognized in
the decree in Arizona v. California;

(iii) actual and forecast quantities of active storage in Lake
Mead and the Upper Basin Storage Reservoirs; and

(iv) estimated net inflow to Lake Mead.

(c) Shortage: The Secretary shall determine from time to time when
. insufficient mainstream water is available to satisfy annual
consumptive use requirements of 7,500,000 acre-feet after
consideration of all relevant factors, including, but not limited to,
the following:

(i) the requirements stated in Article III(1) of these
Operating Criteria;

(i1) actual and forecast quantities of active storage in Lake
Mead;

(iii) estimate of net inflow to Lake Mead for the current year;

(iv) historic streamflows, including the most critical period of
record;

(v) priorities set forth in Article II(A) of the decree in
Arizona v. California; and

(vi) the purposes stated in Article 1(2) of these Operating
Criteria.

The shortage provisions of Article II(B)(3) of the decree in
Arizona v. California shall thereupon become effective and
consumptive uses from the mainstream shall be restricted to the



IV.

extent determined by the Secretary to be required by Section
301(b) of Public Law 90-537.

DEFINITIONS

(1) In addition to the definitions in Section 606 of P.L. 90-537, the following
shall also apply:

(a) "Spills," as used in Article II(3)(c) herein, means water released
from Lake Powell which cannot be utilized for project purposed,
including, but not limited to, the generation of power and energy.

(b) "Surplus," as used in Article III(3)(b) herein, is water which can
be used to meet consumptive use demands in the three Lower
Division States in excess of 7,500,000 acre-feet annually. The
term "surplus” as used in these Operating Criteria is not to be
construed as applied to, being interpretive of, or in any manner
having reference to the term "surplus” in the Colorado River
Compact.

(c) "Net inflow to Lake Mead," as used in Article III(b)(iv) and
(c)(iit) herein, represents the annual inflow to Lake Mead in
excess of losses from Lake Mead.

(d) "Available capability," as used in Article II(4) herein, means that
portion of the total capacity of the powerplant that is physically
available for generation.



ATTACHMENT B

Environmental Guidelines for Transboundary Impacts

This attachment contains federal instruction and guidelines governing the analysis of
the Transboundary Impacts in Section 3.16 of the FEIS. Two documents are
included — Executive Order 12114, Environmental Effects Abroad of Major Federal
Actions, and Council on Environmental Quality Guidance on NEPA Analysis for
Transboundary Impacts, July 1, 1997. '
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Exec. Order No. 12114
44 Federal Register 1957
1979 WL 25866 (Pres.)

Executive Order 12114

Environmental Effects Abroad of Major Federal
Actions

January 4, 1979

By virtue of the authority vested in me by
the Constitution and the laws of the United
States, and as President of the United States, in
order to further environmental objectives
consistent with the foreign policy and national
security policy of the United States, it is ordered
as follows:

Section 1.

1-1. Purpose and Scope. The purpose of
this Executive Order is to enable responsible
officials of Federal Agencies having ultimate
responsibility for authorizing and approving
actions encompassed by this Order to be
informed of pertinent environmental
considerations and to take such considerations
into account, with other pertinent considerations
of national policy, in making decisions regarding
such actions. While based on independent
authority, this Order furthers the purpose of the
National Environmental Policy Act and the
Marine Protection Research and Sanctuaries Act
and the Deepwater Port Act consistent with the
foreign policy and national security policy of the
United States, and represents the United States
government's exclusive and complete
determination of the procedural and other actions
to be taken by Federal agencies to further the
purpose of the National Environmental Policy
Act, with respect to the environment outside the
United States, its territories and possessions.

Sec. 2.

2-1. Agency Procedures. Every Federal
agency taking major Federal actions
encompassed hereby and not exempted herefrom
having significant effects on the environment

outside the geographical borders of the United
States and its territories and possessions shall
within eight months after the effective date of
this Order have in effect procedures to
implement this Order. Agencies shall consult
with the Department of State and the Council on
Environmental Quality concerning such
procedures prior to placing them in effect.

2-2. Information Exchange. To assist in
effectuating the foregoing purpose, the
Department of State and the Council on
Environmental Quality in collaboration with
other interested Federal agencies and other
nations shall conduct a program for exchange on
a continuing basis of information concerning the
environment. The objectives of this program
shall be to provide information for use by
decisionmakers, to heighten awareness of and
interest in environmental concemns and, as
appropriate, to facilitate environmental
cooperation with foreign nations.

2-3. Actions Included. Agencies in their
procedures under Section 2-1 shall establish
procedures by which their officers having
ultimate responsibility for authorizing and
approving actions in one of the following
categories encompassed by this Order, take into
consideration in making decisions concerning
such actions, a document described in Section
2-4(a):

(a) major Federal actions significantly
affecting the environment of the global commons
outside the jurisdiction of any nation (e.g., the
oceans or Antarctica);

(b) major Federal actions significantly
affecting the environment of a foreign nation not
participating with the United States and not
otherwise involved in the action;

(c) major Federal actions significantly
affecting the environment of a foreign nation
which provide to that nation:

(1) a product, or physical project
producing a principal product or an emission or
effluent, which is prohibited or strictly regulated
by Federal law in the United States because its
toxic effects on the environment create a serious
public health risk; or

(2) a physical project which in the United
States is prohibited or strictly regulated by
Federal law to protect the environment against




radioactive substances.

(d) major Federal actions outside the
United States, its territories and possessions
which significantly affect natural or ecological
resources of global importance designated for
protection under this subsection by the President,
or, in the case of such a resource protected by
international agreement binding on the United
States, by the Secretary of State.
Recommendations to the President under this
subsection shall be accompanied by the views of
the Council on Environmental Quality and the
Secretary of State.

2-4. Applicable Procedures. (a) There
are the following types of documents to be used
in connection with actions described in Section
2-3;

(1) environmental impact statements
(including generic, program and specific
statements);

(i) bilateral or multilateral environmental
studies, relevant or related to the proposed
action, by the United States and one or more
foreign nations, or by an international body or
organization in which the United States is a
member or participant; or

(iii) concise reviews of the environmental
issues involved, including environmental
assessments, summary environmental analyses or
other appropriate documents.

(b) Agencies shall in their procedures
provide for preparation of documents described
in Section 2-4(a), with respect to actions
described in Section 2-3, as follows:

(i) for effects described in Section 2-3(a),
an environmental impact statement described in
Section 2-4(a)(1);

(it) for effects described in Section
2-3(b), a document described in Section
2-4(a)(ii) or (iii), as determined by the agency;

(iii) for effects described in Section
2-3(c), a document described in Section

2-4(a)(ii) or (iii), as determined by the agency;

(iv) for effects described in Section
2-3(d), a document described in Section
2-4(a)(i), (i) or (iii), as determined by the
agency.

Such procedures may provide that an agency

need not prepare a new document when a
document described in Section 2-4(a) already
exists.

(c) Nothing in this Order shall serve to
invalidate any existing regulations of any agency
which have been adopted pursuant to court order
or pursuant to judicial settlement of any case or
to prevent any agency from providing in its
procedures for measures in addition to those
provided for herein to further the purpose of the
National Environmental Policy Act and other
environmental laws, including the Marine
Protection Research and Sanctuaries Act and the
Deepwater Port Act, consistent with the foreign
and national security policies of the United
States.

(d) Except as provided in Section 2-5(b),
agencies taking action encompassed by this
Order shall, as soon as feasible, inform other
Federal agencies with relevant expertise of the
availability of environmental documents
prepared under this Order.

Agencies in their. procedures under
Section 2-1 shall make appropriate provision for
determining when an affected nation shall be
informed in accordance with Section 3-2 of this
Order of the availability of environmental
documents prepared pursuant to those
procedures.

In order to avoid duplication of
resources, agencies in their procedures shall
provide for appropriate utilization of the
resources of other Federal agencies with relevant
environmental jurisdiction or expertise.

2-5. Exemption and Considerations. (a)
Notwithstanding Section 2-3, the following
actions are exempt from this Order:

(i) actions not having a significant effect
on the environment outside the United States as
determined by the agency;

(i) actions taken by the President;

(iii) actions taken by or pursuant to the
direction of the President or Cabinet officer when
the national security or interest is involved or
when the action occurs in the course of an armed
conflict;

(iv) intelligence activities and arms
transfers;



(v) export licenses or permits or export
approvals, and actions relating to nuclear
activities except actions providing to a foreign
nation a nuclear production or utilization facility
as defined in the Atomic Energy Act of 1954, as
amended, or a nuclear waste management
facility;

(vi) votes and other actions in
international conferences and organizations;

(vii) disaster and emergency relief action.

(b) Agency procedures under Section 2-1
implementing Section 2-4 may provide for
appropriate modifications in the contents, timing
and availability of documents to other affected
Federal agencies and affected nations, where
necessary to:

(1) enable the agency to decide and act
promptly as and when required,;

(i) avoid adverse impacts on foreign
relations or infringement in fact or appearance of
other nations' sovereign responsibilities, or

(iii) ensure appropriate reflection of:

(1) diplomatic factors;

(2) international commercial,
competitive and export promotion factors;

(3) needs for governmental or
commercial confidentiality;

(4) national security considerations;

(5) difficulties of obtaining information
and agency ability to analyze meaningfully
environmental effects of a proposed action; and

(6) the degree to which the agency is
involved in or able to affect a decision to be
made.

(c) Agency procedure under Section 2-1
may provide for categorical exclusions and for
such exemptions in addition to those specified in
subsection (a) of this Section as may be
necessary to meet emergency circumstances,
situations involving exceptional foreign policy
and national security sensitivities and other such
special circumstances. In utilizing such additional
exemptions agencies shall, as soon as feasible,

consult with the Department of State and the
Council on Environmental Quality.

(d) The provisions of Section 2-5 do not
apply to actions described in Section 2-3(a)
uniess permitted by law.

Sec. 3.

3-1. Rights of Action. This Order is
solely for the purpose of establishing internal
procedures for Federal agencies of consider the
significant effects of their actions on the
environment outside the United States, its
territories and possessions, and nothing in this
Order shall be construed to create a cause of
action.

3-2. Foreign Relations. The Department
of State shall coordinate all communications by
agencies with foreign governments concerning
environmental agreements and other
arrangements in implementation of this Order.

3-3. Multi-Agency Actions. Where more
than one Federal agency is involved in an action
or program, a lead agency, as determined by the
agencies involved, shall have responsibility for
implementation of this Order.

3-4. Certain Terms. For purposes of this
Order, 'environment' means the natural and
physical environment and excludes social,
economic and other environments; and an action
significantly affects the environment if it does
significant harm to the environment even though
on balance the agency believes the action to be
beneficial to the environment. The term 'export
approvals' in Section 2-5(a)(v) does not mean or
include direct loans to finance exports.

3-5. Multiple Impacts. If a major Federal
action having effects on the environment of the
United States or the global commons requires
preparation of an environmental impact
statement, and if the action also has effects on
the environment of a foreign nation, an
environmental impact statement need not be
prepared with respect to the effects on the
environment of the foreign nation.

JIMMY CARTER
THE WHITE HOUSE,
January 4, 1979.

Exec. Order No. 12114

44 Federal Register 1957

1979 WL 25866 (Pres.)

END OF DOCUMENT
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=00, EXECUTIVE OFFICE OF THE PRESIDENT
£ v COUNCIL ON ENVIRONMENTAL QUALITY
IS LR WASHINGTON, D.C. 20503

MEMORANDUM TO HEADS OF AGENCIES ON THE APPLICATION OF THE

NATIONAL ENVIRONMENTAL POLICY ACT TO PROPOSED FEDERAL ACTIONS [N
THE UNITED STATES WITH TRANSBOU{NDARY EFFECTS

FROM: KATHLEEN A. MCGINTY (6 Ly
CHAIR 7 /
DATE: JULY 1, 1997 /

[n recent months, the Council has been involved in discussions with several agencies concerning
the applicability of the National Environmental Policy Act (NEPA) to transboundary impacts
that may occur as the result of proposed federal actions in the United States. To set forth a
consistent interpretation of NEPA, CEQ is today issuing the attached guidance on NEPA
analysis for transboundary impacts. In it, we advise that NEPA requires analysis and disclosure
of transboundary impacts of proposed federal actions taking place in the United States.

We recommend that agencies which take actions with potential transboundary impacts consult as

necessary with CEQ concerning specific procedures., proposals or programs which may be
affected.
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COUNCIL ON ENVIRONMENTAL QUALITY GUIDANCE ON NEPA ANALYSES
FOR TRANSBOUNDARY IMPACTS
JULY 1, 1997

The purpose of this guidance is to clarify the applicability of the National Environmental
Policy Act (NEPA) to proposed federal actions in the United States, including its territories and
possessions, that may have transboundary effects extending across the border and affecting
another country’s environment. While the guidance arises in the context of negotiations
undertaken with the governments of Mexico and Canada to develop an agreement on
transboundary environmental impact assessment in North America,’ the guidance pertains to all
federal agency actions that are normally subject to NEPA, whether covered by an international
agreement or not.

It is important to state at the outset the matters to which this guidance is addressed and
those to which it is not. This guidance does not expand the range of actions to which NEPA
currently applies. An action that does not otherwise fall under NEPA would not now fall under
NEPA by virtue of this guidance. Nor does this guidance apply NEPA to so-called
“extraterritorial actions™; that is, U.S. actions that take place in another country or otherwise
outside the jurisdiction of the United States’. The guidance pertains only to those proposed
actions currently covered by NEPA that take place within the United States and its territories,
and it does not change the applicability of NEPA law, regulations or case law to those actions.
Finally, the guidance is consistent with long-standing principles of international law.

NEPA LAW AND POLICY

NEPA declares a national policy that encourages productive and enjoyable harmony

' The negotiations were authorized in Section 10.7 of the North American Agreement on
Environmental Cooperation, which is a side agreement to the North American Free Trade
Agreement. The guidance is also relevant to the ECE Convention on Environmental Impact

Assessment in a Transboundary Context, signed in Espoo, Finland in February, 1991, but not yet
in force.

! For example, NEPA does apply to actions undertaken by the National Science

Foundation in the Antarctica. Environmental Defense Fund v, Massey, 986 F.2d 528 (D.C. Cir.
1993).
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between human beings and their environment, promotes efforts which will prevent or eliminate
damage to the environment and bidsphere, stimulates the health and welfare of human beings,
and enriches the understanding of ecological systems.’ Section 102(1) of NEPA “authorizes and
directs that. to the fullest extent possible . . . . the policies, regulations and public laws of the
United States shall be interpreted and administered in accordance with the policies set forth in
[the] Act.™ NEPA's explicit statement of policies calls for the federal government “to use all
practical means and measures . . . . to create and maintain conditions under which man and nature
can exist in productive harmony . .. ."™ In addition, Congress directed federal agencies to “use
all practical means . . . . to improve and coordinate Federal plans, functions, programs, and
resources to the end that the Nation may . . . . attain the widest range of beneficial uses of the
environment without degradation, risk to health or safety, or other undesirable and unintended
consequences.”™ Section 102(2)(C) requires federal agencies to assess the 'enViroﬁmental
impacts of and alternatives to proposed major federal actions significantly affecting the quality of
the human environment.” Congress also recognized the “worldwide and long-range character of
cnvironmental problems” in NEPA and directed agencies to assist other countries in anticipating
and preventing a decline in the quality of the world environment.?

Neither NEPA nor the Council on Environmental Quality’s (CEQ) regulations
implementing the procedural provisions of NEPA define agencies’ obligations to analyze effects
of actions by administrative boundaries. Rather, the entire body of NEPA law directs federal
agencies to analyze the effects of proposed actions to the extent they are reasonably foreseeable
consequences of the proposed action, regardless of where those impacts might occur. Agencies

' 42 USC 4321.

¢ 42 USC 4332(1).

' 42 USC 4331(a).

¢ 42 USC 4331(b)(3).
7 42 USC 4332(2)(C).
' 42 USC 433202)(F).
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must analyze indirect effects, which arc caused by the action, are later in time or farther removed
in distance, but are still reasonably foreseeable, including growth-inducing effects and related
effects on the ecosystem,” as well as cumulative effects.'® Case law interpreting NEPA has
reinforced the need to analyze impacts regardless of geographic boundaries within the United
States,'' and has also assumed that NEPA requires analysis of major federal actions that take

place entirely outside of the United States but could have environmental effects within the United

. States.!?

Courts that have addressed impacts across the United States’ borders have assumed that
the same rule of law applies in a transboundary coatext. In Swinomish Tribal Community v,
Eederal Energy Regulatory Commission,”’ Canadian intervenors were allowed to challenge the
adequacy of an environmental impactlstatemcnt (EIS) prepared by FERC in connection with its
approval of an amendment to the City of Seattle’s license that permitted raising the height of the
Ross Dam on the Skagit River in Washington State. Assuming that NEPA required
consideration of Canadian impacts, the court concluded that the report had taken the requisite
“hard look™ at Canadian impacts. Similarly, in Wilderness Society v. Morton, ' the court granted
intervenor status to Canadian environmental organizations that were challenging the adequacy of
the trans-Alaska pipeline EIS. The court granted intervenor status because it found that there

was a reasonable possibility that oil spill damage could significantly affect Canadian resources,

? 40 CFR 1508.8(b).
'® 40 CFR 1508.7.

"' See, for example, Sierra Club v, U.S Forest Service, 46 F.3d 835 (8th Cir. 1995);
Resources Ltd.. Inc, v, Robertson, 35 F.3d 1300 and 8 F.3d 1394 (Sth Cir. 1993); Natural
&smursssﬂskmﬂmmlx._ﬂn_dﬂ 865 F.2d 288 (D.C. Cir. 1988); County of Josephine v.

Wan, 539 F.Supp. 696 (N.D. Cal. 1982).

* See Sierra Club v, Adams, 578 F.2d 389 (D.C. Cir. 1978); NORML v, Dept, of State,
452 F.Supp. 1226 (D.D.C. 1978).

627 F.2d 499 (D.C. Cir. 1980).
463 F.2d 1261 (D.C. Cir. 1972).
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and that Canadian interests were not adequately represented by other parties in the case.

In sum, based on legal and policy considerations, CEQ has determined that agencies must
include analysis of reasonably foreseeable transboundary effects of proposed actions in their
analysis of proposed actions in the United States.

PRACTICAL CONSIDERATIONS

CEQ notes that many proposed federal actions will not have transboundary effects, and
cautions agencies against creating boilerplate sections in NEPA analyses to address this issue.
Rather, federal agencies should use the scoping process'? to identify those actions that may have
transboundary environmental effects and determine at that point their information needs, if any,
for such analyses. Agencies should be particularly alert to actions that may affect migratory
species, air quality, watersheds, and other components of the natural ecosystem that cross
borders, as well as to interrelated social and economic effects.'® Should su¢h potential impacts
be identified, agencies may rely on available professional sources of information and should
contact agencies in the affected country with relevant expertise.

Agencies have expressed concern about the availability of information that would be
adequate to comply with NEPA standards that have been developed through the CEQ regulations
and through judicial decisions. Agencies do have a responsibility to undertake a reasonable
search for relevant, current information associated with an identified potential effect. However,
the courts have adopted a “rule of reason” to judge an agency's actions in this respect, and do not

require agencies to discuss “remote and highly speculative consequences”.'” Furthermore,

'* 40 CFR 1501.7. Scoping is a process for determining the scope of the issues to be
addressed and the parties that need to be involved in that process prior 1o writing the
environmental analyses.

' Itis a well accépted rule that under NEPA, social and economic impacts by themsclves
do not require preparation of an EIS. 40 CFR 1508.14.

"’ Trout Unlimited v. Morton, 509 F.2d 1276, 1283 (9th Cir. 1974). See also, Northern
Alaska Environmental Center v, Lyjan, 961 F.2d 886, 890 (Sth Cir. 1992); Idaho Conservation
League v. Mumma, 956 F.2d 1508, 1519 (9th Cir. 1992); San Luis Obispo Mothers for Peace v,
-DLR.C., 751 F.2d 1287, 1300 (D.C. Cir. 1984); Scientists Institute for Public Information, Inc. v,
Amm&Engzxgqmm;mn 481 F.2d 1079, 1092 (D.C. Cir. 1973)
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CEQ's regulation at 40 CFR 1502.22 dealing with incomplete or Qnavailable information sets
forth clear steps to evaluating effects in the context of an EIS when information is unobtainable."
Additionally, in the context of international agreements, the parties may set forth a specific
process for obtaining information from the affected country which could then be relied upon in
most circumstances to satisfy agencies’ responsibility to undertake a reasonable search for
information. |

Agencies have also pointed out that certain federal actions that may cause transboundary
effects do not, under U.S. law, require compliance with Sections 102(2)(C) and 102(2)(E) of
NEPA. Such actions include actions that arc statutorily exempted from NEPA, Presidential
actions, and individual actions for which procedural compliance with NEPA is excused or
modified by virtue of the CEQ regulations'® and various judicial doctrines interpreting NEPA™.
Nothing in this guidance changes the agencies’ ability to rely on those rule$ and doctrines.

INTERNATIONAL LAW

It has been customary law since the 1905 Trail Smelter Arbitration that no nation may

undertake acts on its territory that will harm the territory of another state*'. This rule of

'' See Preamble to Amendment of 40 CFR 1502.22, delcting prior requirement for
“worst case analysis™ at 51 Federal Register 15625, April 25, 1986, for a detailed explanation of
this regulation. '

" For cxample, agencies may contact CEQ for approval of alternative arrangements for
compliance with NEPA in the case of emergencies. 40 CFR 1506.11.

¥ For example, courts have recognized that NEPA does not require an agency to make
public information that is otherwise properly classified information for national security reasons,

Weinberger v, Cathollic Action of Hawaii, 454 U.S. 139 (1981).

! Trail Smelter Arbitration, .S, v. Canada, 3 UN Rep. Int’] Arbit. Awards 1911 (1941).
The case involved a smelter in British Columbia that was causing environmental harm in the
state of Washington. The decision held that “‘under principles of International Law, as well as
the law of the United States, no State has the right to use or permit the use of its territory in such
& manner as to cause injury by fumes in or to the territory of another or the properties or persons
therein, when the case is of serious consequence and the injury is described by clear and
convincing injury.” [d. at 1965). Also see the American Law Institute’s Restatement of the
Coreign Relations Law of the United States 3d. Section 601, (“State obligations with respect to

environment of other States and the common environment™).
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6 .
customary law has been recognized as binding in Principle 21 of the Stockhoim Declaration on
the Human Environment and Principle 2 of the 1992 Rio Declaration on Environment and
Development. This concept, along with the duty to give notice to others to avoid or avert such
harm, is incorporated into numerous treaty obligations undertaken by the United States,
Analysis of transboundary impacts of federal agency actions that occur in the United States is an

appropriate step towards implementing those principles.

CONCLUSION

NEPA requires agencies to include analysis of reasonably foreseeable transboundary
effects of proposed actions in their analysis of proposed actions in the United States. Such
effects are best identified during the scoping stage, and should be analyzed to the best of the
agency’s ability using reasonably available information. Such analysis should be included in the
EA or EIS prepared for the proposed action.
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Exec. Order No. 12114
44 Federal Register 1957
1979 WL 25866 (Pres.)

Executive Order 12114

Environmental Effects Abroad of Major Federal
Actions

January 4, 1979

By virtue of the authority vested in me by
the Constitution and the laws of the United
States, and as President of the United States, in
order to further environmental objectives
consistent with the foreign policy and national
security policy of the United States, it is ordered
as follows:

Section 1.

1-1. Purpose and Scope. The purpose of
this Executive Order is to enable responsible
officials of Federal Agencies having ultimate
responsibility for authorizing and approving
actions encompassed by this Order to be
informed of pertinent environmental
considerations and to take such considerations
into account, with other pertinent considerations
of national policy, in making decisions regarding
such actions. While based on independent
authority, this Order furthers the purpose of the
National Environmental Policy Act and the
Marine Protection Research and Sanctuaries Act
and the Deepwater Port Act consistent with the
foreign policy and national security policy of the
United States, and represents the United States
government's exclusive and complete
determination of the procedural and other actions
to be taken by Federal agencies to further the
purpose of the National Environmental Policy
Act, with respect to the environment outside the
United States, its territories and possessions.

Sec. 2.

2-1. Agency Procedures. Every Federal
agency taking major Federal actions
encompassed hereby and not exempted herefrom
having significant effects on the environment

outside the geographical borders of the United
States and its territories and possessions shall
within eight months after the effective date of
this Order have in effect procedures to
implement this Order. Agencies shall consult
with the Department of State and the Council on
Environmental Quality concerning such
procedures prior to placing them in effect.

2-2. Information Exchange. To assist in
effectuating the foregoing purpose, the
Department of State and the Council on
Environmental Quality in collaboration with
other interested Federal agencies and other
nations shall conduct a program for exchange on
a continuing basis of information concerning the
environment. The objectives of this program
shall be to provide information for use by
decisionmakers, to heighten awareness of and
interest in environmental concerns and, as
appropriate, to facilitate environmental
cooperation with foreign nations.

2-3. Actions Included. Agencies in their
procedures under Section 2-1 shall establish
procedures by which their officers having
ultimate responsibility for authorizing and
approving actions in one of the following
categories encompassed by this Order, take into
consideration in making decisions conceming
such actions, a document described in Section
2-4(a):

(a) major Federal actions significantly
affecting the environment of the global commons
outside the jurisdiction of any nation (e.g., the
oceans or Antarctica);

(b) major Federal actions significantly
affecting the environment of a foreign nation not
participating with the United States and not
otherwise involved in the action;

(¢) major Federal actions significantly
affecting the environment of a foreign nation
which provide to that nation:

(1) a product, or physical project
producing a principal product or an emission or
effluent, which is prohibited or strictly regulated
by Federal law in the United States because its
toxic effects on the environment create a serious
public health risk; or

(2) a physical project which in the United
States is prohibited or strictly regulated by
Federal law to protect the environment against




radioactive substances.

(d) major Federal actions outside the
United States, its territories and possessions
which significantly affect natural or ecological
resources of global importance designated for
protection under this subsection by the President,
or, in the case of such a resource protected by
international agreement binding on the United
States, by the Secretary of State.
Recommendations to the President under this
subsection shall be accompanied by the views of
the Council on Environmental Quality and the
Secretary of State.

2-4. Applicable Procedures. (a) There
are the following types of documents to be used
in connection with actions described in Section
2-3;

(1) environmental impact statements
(including generic, program and specific
statements);

(ii) bilateral or multilateral environmental
studies, relevant or related to the proposed
action, by the United States and one or more
foreign nations, or by an international body or
organization in which the United States is a
member or participant; or

(iii) concise reviews of the environmental
issues involved, including environmental
assessments, summary environmental analyses or
other appropriate documents.

(b) Agencies shall in their procedures
provide for preparation of documents described
in Section 2-4(a), with respect to actions
described in Section 2-3, as follows:

(i) for effects described in Section 2-3(a),
an environmental impact statement described in
Section 2-4(a)(1);

(i) for effects described in Section
2-3(b), a document described in Section
2-4(a)(ii) or (iii), as determined by the agency;

(iii) for effects described in Section
2-3(c), a document described in Section
2-4(a)(ii) or (iii), as determined by the agency;

(iv) for effects described in Section
2-3(d), a document described in Section
2-4(a)(i), (i) or (iii), as determined by the
agency.

Such procedures may provide that an agency

need not prepare a new document when a
document described in Section 2-4(a) already
exists.

(¢) Nothing in this Order shall serve to
invalidate any existing regulations of any agency
which have been adopted pursuant to court order
or pursuant to judicial settlement of any case or
to prevent any agency from providing in its
procedures for measures in addition to those
provided for herein to further the purpose of the
National Environmental Policy Act and other
environmental laws, including the Marine
Protection Research and Sanctuaries Act and the
Deepwater Port Act, consistent with the foreign
and national security policies of the United
States.

(d) Except as provided in Section 2-5(b),
agencies taking action encompassed by this
Order shall, as soon as feasible, inform other
Federal agencies with relevant expertise of the
availability of environmental documents
prepared under this Order.

Agencies in their. procedures under
Section 2-1 shall make appropriate provision for
determining when an affected nation shall be
informed in accordance with Section 3-2 of this
Order of the availability of environmental
documents prepared pursuant to those
procedures.

In order to avoid duplication of
resources, agencies in their procedures shall
provide for appropriate utilization of the
resources of other Federal agencies with relevant
environmental jurisdiction or expertise.

2-5. Exemption and Considerations. (a)
Notwithstanding Section 2-3, the following
actions are exempt from this Order:

(i) actions not having a significant effect
on the environment outside the United States as
determined by the agency;

(ii) actions taken by the President;

(iii) actions taken by or pursuant to the
direction of the President or Cabinet officer when
the national security or interest is involved or
when the action occurs in the course of an armed
conflict;

(iv) intelligence activities and arms
transfers;



(v) export licenses or permits or export
approvals, and actions relating to nuclear
activities except actions providing to a foreign
nation a nuclear production or utilization facility
as defined in the Atomic Energy Act of 1954, as
amended, or a nuclear waste management
facility;

(vi) votes and other actions in
international conferences and organizations;

(vii) disaster and emergency relief action.

(b) Agency procedures under Section 2-1
implementing Section 2-4 may provide for
appropriate modifications in the contents, timing
and availability of documents to other affected
Federal agencies and affected nations, where
necessary to:

(1) enable the agency to decide and act
promptly as and when required;

(ii) avoid adverse impacts on foreign
relations or infringement in fact or appearance of
other nations' sovereign responsibilities, or

(iii) ensure appropriate reflection of*

(1) diplomatic factors;

(2) international commercial,
competitive and export promotion factors;

(3) needs for governmental or
commercial confidentiality;

(4) national security considerations;

(5) difficulties of obtaining information
and agency ability to analyze meaningfully
environmental effects of a proposed action; and

(6) the degree to which the agency is
involved in or able to affect a decision to be
made.

(c) Agency procedure under Section 2-1
may provide for categorical exclusions and for
such exemptions in addition to those specified in
subsection (a) of this Section as may be
necessary to meet emergency circumstances,
situations involving exceptional foreign policy
and national security sensitivities and other such
special circumstances. In utilizing such additional
exemptions agencies shall, as soon as feasible,
consult with the Department of State and the
Council on Environmental Quality.

(d) The provisions of Section 2-5 do not
apply to actions described in Section 2-3(a)
unless permitted by law.

Sec. 3.

3-1. Rights of Action. This Order is
solely for the purpose of establishing internal
procedures for Federal agencies of consider the
significant effects of their actions on the
environment outside the United States, its
territories and possessions, and nothing in this
Order shall be construed to create a cause of
action.

3-2. Foreign Relations. The Department
of State shall coordinate all communications by
agencies with foreign governments concerning

.environmental agreements and other

arrangements in implementation of this Order.

3-3. Multi-Agency Actions. Where more
than one Federal agency is involved in an action
or program, a lead agency, as determined by the
agencies involved, shall have responsibility for
implementation of this Order.

3-4. Certain Terms. For purposes of this
Order, 'environment' means the natural and
physical environment and excludes social,
economic and other environments; and an action
significantly affects the environment if it does
significant harm to the environment even though
on balance the agency believes the action to be
beneficial to the environment. The term 'export
approvals' in Section 2-5(a)(v) does not mean or
include direct loans to finance exports.

3-5. Multiple Impacts. If a major Federal
action having effects on the environment of the
United States or the global commons requires
preparation of an environmental impact
statement, and if the action also has effects on
the environment of a foreign nation, an
environmental impact statement need not be
prepared with respect to the effects on the
environment of the foreign nation.

JIMMY CARTER
THE WHITE HOUSE,
January 4, 1979.

Exec. Order No. 12114

44 Federal Register 1957

1979 WL 25866 (Pres.)
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LY EXECUTIVE OFFICE OF THE PRESIDENT
Foduo oy COUNCIL ON ENVIRONMENTAL QUALITY
25 .\i’; 3E WASHINGTON, D.C. 20503

" . - g.'

MEMORANDUM TO HEADS OF AGENCIES ON THE APPLICATION OF THE

NATIONAL ENVIRONMENTAL POLICY ACT TO PROPOSED FEDERAL ACTIONS IN
THE UNITED STATES WITH TRANSBOUINDARY EFFECTS

FROM: KATHLEEN A. MCGINTY [ 6 L
CHAIR A ’
DATE: JULY 1, 1997 /

In recent months, the Council has been involved in discussions with several agencies concerning
the applicability of the National Environmental Policy Act (NEPA) to transboundary impacts
that may occur as the result of proposed federal actions in the United States. To set forth a
consistent interpretation of NEPA, CEQ is today issuing the attached guidance on NEPA
analysis for transboundary impacts. In it, we advise that NEPA requires analysis and disclosure
of transboundary impacts of proposed federal actions taking place in the United States.

We recommend that agencies which take actions with potential ransboundary impacts consult as

necessary with CEQ concerning specific procedures, proposals or programs which may be
affected.
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COUNCIL ON ENVIRONMENTAL QUALITY GUIDANCE ON NEPA ANALYSES
FOR TRANSBOUNDARY IMPACTS
JULY 1, 1997

The purpose of this guidance is to clarify the applicability of the National Environmental
Policy Act (NEPA) to proposed federal actions in the United States, including its territories and
possessions, that may have transboundary effects extending across the border and affecting
another country’s environment. While the guidance arises in the context of negotiations
undertaken with the governments of Mexico and Canada to develop an agreement on
transboundary environmental impact assessment in North America,' the guidance pertains to all
federal agency actions that are normally subject to NEPA, whether covered by an international
agreement or not.

It is important to state at the outset the matters to which this guidance is addressed and
those to which it is not. This guidance does not expand the range of actions to which NEPA
currently applies. An actjon that does not otherwise fall under NEPA would not now fall under
NEPA by virtue of this guidance. Nor does this guidance apply NEPA to so-called
“extraterritorial actions”; that is, U.S. actions that take place in another country or otherwise
outside the jurisdiction of the United States’. The guidance pertains only to those proposed
actions currently covered by NEPA that take place within the United States and its territories,
and it does not change the applicability of NEPA law, regulations or case law to those actions.
Finally, the guidance is consistent with long-standing principles of international law.

NEPA LAW AND POLICY

NEPA declares a national policy that encourages productive and enjoyable harmony

' The negotiations were authorized in Section 10.7 of the North American Agreement on
Environmental Cooperation, which is a side agreement to the North American Free Trade
Agreement. The guidance is also relevant to the ECE Convention on Environmental Impact

Assessment in a Transboundary Context. signed in Espoo, Finland in February, 1991, but not yet
in force. '

* For example, NEPA does apply to actions undertaken by the National Science

Foundation in the Antarctica. Environmental Defense Fund v, Massev, 986 F.2d 528 (D.C. Cir.
1993).

Recycled Papar



2_
between human beings and their environment, promotes efforts which will prevent or eliminate
damage to the environment and bidsphere, stimulates the health and welfare of human beings,
and enriches the understanding of ecological systems.’ Section 102(1) of NEPA “authorizes and
directs that. to the fullest extent possible . . . . the policies, regulations and public laws of the
United States shall be interpreted and administered in accordance with the policies set forth in
[the] Act.™ NEPA’s explicit statement of policies calls for the federal government “to use ail
practical means and measures . . . . to create and maintain conditions under which man and nature
can exist in productive harmony . . .."* In addition, Congress directed federal agencies to “use
all practical means . . . . to improve and coordinate Federal plans, functions, programs, and
resources to the end that the Nation may . . . . attain the widest range of beneficial uses of the
environment without degradation, risk to health or safety, or other undesirable and unintended
consequences.™ Section 102(2)(C) requires federal agencies to assess the ‘environmental
impacts of and alternatives to proposed major federal actions significantly affecting the quality of
the human environment.” Congress also recognized the “worldwide and long-range character of
environmental problems” in NEPA and directed agencies to assist other countries in anticipating
and preventing a decline in the quality of the world environment.*

Neither NEPA nor the Council on Environmental Quality’s (CEQ) regulations
implementing the procedural provisions of NEPA define agencies’ obligations to analyze effects
of actions by administrative boundaries. Rather, the entire body of NEPA law directs federal
agencies to analyze the effects of proposed actions to the extent they are reasonably foreseeable

consequences of the proposed action, regardless of where those impacts might occur. Agencies

} 42 USC 4321.

* 42 USC 4332(1).

3 42 USC 4331(a).

¢ 42 USC 4331()(3).
7 42 USC 4332(2)(C).
' 42 USC 4332Q2)(F).
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must analyze indirect effects, which are caused by the action, are later in time or farther removed
in distance, but are still reasonably foreseeable, including growth-inducing effects and related
effects on the ecosystem,’ as well as cumulative effects.'® Case law interpreting NEPA has
reinforced the need to analyze impacts regardless of geographic boundaries within the United
States,'' and has also assumed that NEPA requires analysis of major federal actions that take

place entirely outside of the United States but could have environmental effects within the United

. States.'?

Courts that have addressed impacts across the United States’ borders have assumed that
the same rule of law applies in a transboundary context. In Swinomish Trbal Community v.
Eederal Energy Regulatory Commission.'” Canadian intervenors were allowed to challenge the |
adequacy of an environmental impact'statemcnt (EIS) prepared by FERC in connection with its
approval of an amendment to the City of Seattle’s license that permitted raising the height of the
Ross Dam on the Skagit River in Washington State. Assuming that NEPA required
consideration of Canadian impacts, the court concluded that the report had taken the requisite
“hard look” at Canadian impacts. Similarly, in Wilderness Society v. Morton, " the court granted
intervenor status to Canadian environmental organizations that were challenging the adequacy of
the trans-Alaska pipeline EIS. The court granted intervenor status because it found that there

was a reasonable possibility that oil spill damage could significantly affect Canadian resources,

? 40 CFR 1508.8(b).
'® 40 CFR 1508.7.

"' See, for example, Sierra Club v, U.S Forest Service, 46 F.3d 835 (8th Cir. 1995);
Resources Ltd. Inc. v, Robertson, 35 F.3d 1300 and 8 F.3d 1394 (Sth Cir. 1993); Natural
W&mﬁmﬂxﬂajﬂ 865 F.2d 288 (D.C. Cir. 1988); County of Josephine v.

Wan, 539 F.Supp. 696 (N.D. Cal. 1982).

** Seg Sierra Club v, Adams, 578 F.2d 389 (D.C. Cir. 1978); NORML v, Dept, of State,
452 F.Supp. 1226 (D.D.C. 1978).

3 627 F.2d 499 (D.C. Cir. 1980).
" 463 F.2d 1261 (D.C. Cir. 1972).
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and that Canadian interests were not adequately represented by other parties in the case.

In sum, based on legal and policy considerations, CEQ has determined that agencies must
include analysis of reasonably foreseeable transboundary effects of proposed actions in their
analysis of proposed actions in the United States.

PRACTICAL CONSIDERATIONS

CEQ notes that many proposed federal actions will not have transboundary effects, and
cautions agencies against creating boilerplate sections in NEPA analyses to address this issue.
Rather, federal agencies should use the scoping process' to identify those actions that may have
transboundary environmental effects and determine at that point their information needs, if any,
for such analyses. Agencies should be particularly alert to actions that may affect migratory
species, air quality, watersheds, and other components of the natural ecosystem that cross
borders, as well as to interrelated social and economic effects.'® Should su¢h potential impacts
be identified, agencies may rely on available professional sources of information and should
contact agencies in the affected country with relevant expertise.

Agencies have expressed concern about the availability of information that would be
adequate to comply with NEPA standards that have been developed through the CEQ regulations
and through judicial decisions. Agencies do have a responsibility to undertake a reasonable
search for relevant, current information associated with an jdentified potential effect. However,
the courts have adopted a “rule of reason” to judge an agency's actions in this respect, and do not
require agencies to discuss “remote and highly speculative consequences”.'” Furthermore,

* 40 CFR 1501.7. Scoping is a process for determining the scope of the issues to be
addressed and the parties that need to be involved in that process prior to writing the
environmental analyses.

¢ Itis a well accépted rule that under NEPA, social and economic impacts by themselves
do not require preparation of an EIS. 40 CFR 1508.14.

"’ Trout Unlimited v. Morton, 509 F.2d 1276, 1283 (9th Cir. 1974). See also, Northern
Alaska Environmental Center v, Lujan, 961 F.2d 886, 890 (9th Cir. 1992); Idaho Conservation
League v. Mumma, 956 F.2d 1508, 1519 (Sth Cir. 1992); San Luis Obispo Mothers for Peace v,
-N.R.C,, 751 F.2d 1287, 1300 (D.C. Cir. 1984); Scientists Institute for Public Informuation, Inc. v,
Atomic Energy Commission, 481 F.2d 1079, 1092 (D.C. Cir. 1973). :
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CEQ'’s regulation at 40 CFR 1502.22 dealing with incomplete or \inavailable information sets
forth clear steps to evaluating effects in the context of an EIS when information is unobtainable.'®
Additionally, in the context of international agreements, the parties may set forth a specific
process for obtaining information from the affected country which could then be relied upon in
most circumstances to satisfy agencies’ responsibility to undertake a reasonable search for
information. |

Agencies have also pointed out that certain federal actions that may cause transboundary
effects do not, under U.S. law, require compliance with Sections 102(2)(C) and 102(2)(E) of
NEPA. Such actions include actions that are statutorily exempted from NEPA, Presidential
actions, and individual actions for which procedural compliance with NEPA is excused or
modified by virtue of the CEQ regulations'’ and various judicial doctrines interpreting NEPA™.
Nothing in this guidance changes the agencies’ ability to rely on those rule$ and doctrines.

INTERNATIONAL LAW

It has been customary law since the 1905 Trail Smelter Arbitration that no nation may
undertake acts on its territory that will harm the territory of another state?'. This rule of

't See Preamble to Amendment of 40 CFR 1502.22, deleting prior requirement for
“worst case analysis” at 51 Federal Register 15625, April 25, 1986, for a detailed explanation of
this regulation.

" For example, agencies may contact CEQ for approval of alternative arrangements for
compliance with NEPA in the case of emergencies. 40 CFR 1506.11.

¥ For example, courts have recognized that NEPA does not require an agency to make
public information that is otherwise properly classified information for national security reasons,

Weinberger v, Cathollic Action of Hawaii, 454 U.S. 139 (1981).

' Trail Smelter Arbitration, .S, v. Canada, 3 UN Rep. Int’l Arbit. Awards 1911 (1941).
The case involved a smelter in British Columbia that was causing environmental harm in the
state of Washington. The decision held that “under principles of International Law, as well as
the law of the United States, no State has the right to use or permit the use of its territory in such
& manner as to cause injury by fumes in or to the territory of another or the properties or persons
therein, when the case is of serious consequence and the injury is described by clear and
convincing injury.” [d. at 1965). Also see the American Law Institute’s Restatement of the
Coreign Relations Law of the United States 3d. Section 601, (“State obligations with respect to

environment of other States and the common environment™).
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customary law has been recognized as binding in Principle 21 of the Stockhoim Declaration on
the Humnan Environment and Principle 2 of the 1992 Rio Declaration on Environment and
Development. This concept, along with the duty to give notice to others to avoid or avert such
harm, is incorporated into numerous treaty obligations undertaken by the United States.
Analysis of transboundary impacts of federal agency actions that occur in the United States is an

appropriate step towards implementing those principles.

CONCLUSION

" NEPA requires agencies to include analysis of reasonably foreseeable transboundary
effects of proposed actions in their analysis of proposed actions in the United States. Such
effects are best identified during the scoping stage, and should be analyzed to the best of the

agency's ability using reasonably available information. Such analysis should be included in the
EA or EIS prepared for the proposed action.
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ATTACHMENT C

Dams and Reservoirs Along the Lower Colorado River

This attachment describes the dams and reservoirs on the mainstem of the Colorado
River from Glen Canyon Dam in Arizona to Morelos Dam along the international
boundary with Mexico. The role that each plays in the operation of the Colorado
River system is also explained.

COLORADO RIVER INTERIM SURPLUS CRITERIA FEIS
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COLORADO RIVER DAMS AND RESERVOIRS
Lake Powell to the Southerly International Boundary

The following discussion summarizes the dams and reservoirs along the Colorado River from
Lake Powell to the Southerly International Boundary (SIB) with Mexico and their specific
roles in the operation of the Colorado River. Individual dams serve one or more specific
purposes as designated in their federal construction authorizations. Such purposes are, water
storage, flood control, river regulation, power generation, and water diversion to Arizona,
California, Nevada and delivery to Mexico. The All-American Canal is included in this
summary because it conveys some of the water delivered to Mexico and thereby contributes
to the river system operation. The dams and reservoirs are listed in the order of their location
along the river proceeding downstream from Lake Powell.

Glen Canyon Dam - Glen Canyon Dam, which formed Lake Powell, is a principal part of the
Colorado River Storage Project. It is a concrete arch dam 710 feet high and 1,560 feet wide.
The maximum generating discharge capacity is 33,200 cfs which may be augmented by an
additional 15,000 cfs through the river outlet works. The active capacity of Lake Powell is
24,300,000 af. Lake Powell has no legislated flood control space. The required system flood
control space is allocated among selected project reservoirs including Lake Powell, to
augment the 1.5 maf required to be available in Lake Mead.

Hoover Dam - Hoover Dam was constructed in the Black Canyon of the Colorado River
about 36 miles from Las Vegas, Nevada. Hoover Dam was constructed to provide storage for
river regulation and flood control, storage of water for irrigation and domestic uses and
generation of hydropower. Recreation also constitutes a major use of Lake Mead. The dam
is 726 feet high and the water depth is approximately 590 feet. Lake Mead can store water to
a maximum elevation of 1,221.4 feet above msl (maximum water surface). Hoover Dam
spillway gates in the raised position would equal elevation 1229 feet. At that elevation Lake
Mead has a nominal "live capacity” of 27,377,000 af and an active capacity of 17,353,000 af
above elevation 1083 feet msl, the minimum elevation for power generation. However,
sediment accumulation in the upper end of the reservoir is gradually decreasing the water
storage capacity. The dam backs water upstream approximately 115 miles creating a surface
area of about 163,000 acres at its maximum design water surface elevation of 1229 feet msl.

Flood storage of 1.5 maf is located between elevation 1,219.6 and 1,229 msl.

Hoover Powerplant is a major source of hydropower in the Southwest. The powerplant
generating capacity is rated at approximately 2,062,000 Kw with maximum release capacity
of approximately 49,000 cfs. The spillways have a maximum release capacity of about
400,000 cfs at 1,232 msl with the drum gates in a closed position. This provides a total
release capacity of 449,000 cfs.

Davis Dam - Davis Dam and Powerplant are 67 miles downstream from Hoover Dam, and
approximately 2 miles upstream from Laughlin, Nevada, and Bullhead City, Arizona. The
dam’s primary purpose is to re-regulate Hoover Dam releases and aid in delivery of Mexico’s
annual apportionment of 1.5 maf, and meet downstream demand. Located on the Arizona
side of the river, the Davis Dam Powerplant has five generating units, each rated at 50,000
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Kw, whose combined hydraulic capacity is 31,000 cfs.

Lake Mohave lies behind Davis Dam and is bounded for most of its 67-mile length by the
steep walls of Pyramid, Eldorado, and Black Canyons. The lake is relatively narrow, not
more than 4 miles across at its widest point, but provides significant recreation opportunities
and habitat for fish and wildlife. The lake also captures and delays flash flood discharge from
the side washes below Hoover Dam. Typical flow time from Hoover Dam to Lake Mohave is
4 to 6 hours. The lake has a storage capacity of 1,818,000 af.

Parker Dam - Parker Dam spans the Colorado River between Arizona and California 17 miles
northeast of the town of Parker, Arizona. Parker Dam’s primary purpose is to provide
reservoir storage from which water can be pumped into the Colorado River aqueduct and the
CAP aqueduct. Lake Havasu, the reservoir behind Parker Dam, is about 45 miles long and
covers 20,390 acres. It can store 648,000 af of water. Typical flow time from Davis Dam to
Lake Havasu is 1 to 1.5 days. :

Parker Powerplant is located on the California side of the Colorado River immediately below
the dam. It houses four hydroelectric generating units, each of which can produce 30,000 Kw
of hydroelectric power. Four 22-foot diameter penstocks carry up to 5,500 cfs each, to feed
the generating units. Fifty percent of the plant’s power output is reserved for MWD’s use to
pump water along the Colorado River aqueduct to the Pacific Coast. The remaining power is
marketed by WAPA, a DOE agency. Under an agreement between Reclamation and MWD,
the latter agency financed essentially the entire cost of constructing Parker Dam. MWD’s
Whitsett Pumping Plant, 2 miles upstream from the dam on Lake Havasu, lifts water from the
reservoir into the Colorado River Aqueduct.

Headgate Rock Dam - Headgate Rock Dam is located on the river about 14 miles below
Parker Dam about a mile northeast of the town of Parker. It was constructed as a diversion
structure to provide irrigation water to the Colorado River Indian Reservation. A 3-unit, low-
head powerplant is built into the dam structure. The water retained by the dam is named Lake
Moovalya, which extends upstream approximately 10 miles and contributes a stable water
surface to the recreational area referred to as the Parker strip. The dam raises the river water
level approximately 15 feet but develops no useable storage. The water releases below
Headgate Rock Dam mirror the releases from Parker Dam. The maximum powerplant
discharge is 20,000 cfs. The maximum generating capacity of the powerplant is 19.5 MW.

Typical flow time from Parker Dam to Headgate Rock Dam is I to 4 hours.

Palo Verde Diversion Dam ~ The Palo Verde Diversion Dam consists of a concrete, gated
structure with an adjacent embankment, constructed as a permanent replacement for the old
Palo Verde rock weir. The dam raises the water levels approximately 12 feet, which is
sufficient for the gravity flow to provide the water supply to the Palo Verde Valley including
the city of Blythe. The impoundment has no useable storage even though the backwater from
the dam reflects approximately 15 miles upstream. The dam is operated and maintained by the
PVID. Typical flow time from Headgate Rock Dam to Palo Verde Diversion Dam is about 1
day.

Senator Wash Pumping/Generating Plant and Regulating Reservoir — The Senator Wash
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facility is a pumped offstream storage facility located approximately 2 miles upstream from
Imperial Dam. It was constructed to supplement limited storage behind Imperial Dam and
Laguna Dam responding to sudden changes in water delivery requirements at Imperial Dam;
the water travel time from Davis Dam to Imperial Dam is 3 days or more. When sufficient
storage is not available at Imperial and Laguna Dams, Senator Wash is used to regulate excess
flows arriving at Imperial Dam to prevent over deliveries to Mexico, and to ensure demands
can be met when flows arriving at Imperial Dam are less than water user demand. The
reservoir elevation fluctuates according to water user demand and flows arriving at Imperial
Dam.

The reservoir has a capacity of 13,836 af at elevation 251 feet msl. However, current
reservoir restrictions prevent raising the reservoir to elevation 251 feet due to concerns with
seepage and high hydraulic pressure under the toe of Senator Wash Dam and along Squaw
Lake Dike.

Imperial Dam - Imperial Dam, approximately 18 miles northeast of Yuma, Arizona, was
constructed to provide a diversion of Colorado River water to the Imperial and Coachella
Valleys, to the Reservation Division and the City of Yuma through the first reach of the All-
American Canal on the west side of the dam; and to the Gila Project and the Yuma Auxiliary
Project through the Gila Gravity Main Canal on the east side of the dam. Imperial Dam,
which raised the water surface above the original river 23 feet to elevation 181 feet msl, was
designed to provide a maximum diversion of 15,155 cfs for the All-American Canal; 2,200 cfs
for the Gila Gravity Main Canal; and was designed to pass a maximum flood of 180,000 cfs.
Typical flow time from Palo Verde Diversion Dam to Imperial Dam is about 2 days.

Imperial Dam created a reservoir that originally had a capacity of 85,000 af but, as was
anticipated, the reservoir quickly filled with sediment. Intermittent dredging and sluicing
operations are required to maintain a small reservoir pool of about 1,000 af in capacity to
ensure diversions can be made to the All-American Canal and Gila Gravity Main Canal.
Desilting works were provided for both the All-American Canal and Gila Gravity Main
Canal. Sediment accumulations are sluiced downstream to the Laguna Desilting Basin where
the sediment is removed by dredging and disposed of adjacent to the desilting basin.

All-American Canal, Pilot Knob and Siphon Drop Powerplants — The All-American Canal is
approximately 80 miles long and provides irrigation water to over 500,000 acres of land in the
Imperial Valley, over 78,000 acres in the Coachella Valley, approximately 15,000 acres in the
Reservation Division of the Yuma Project, and over 40,000 acres in the Valley Division of the
Yuma Project. Situated along the All-American Canal are two turnouts through which water
is released for use in Mexico and in the Reservation Division, after passing through a
powerplant at each turnout.

A wasteway was constructed on the All-American Canal at Pilot Knob, to which a power
generation facility was added. Both facilities are located upstream of Morelos Dam. The
wasteway was constructed to protect the All-American Canal and provide a place to discharge
excess water back to the Colorado River, in particular those deriving from side wash inflows
or sudden water user cutbacks in Imperial Valley. Pilot Knob Powerplant was constructed to
allow generation of power from water deliveries made in satisfaction of the 1944 Treaty with
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Mexico. Pilot Knob has 55 feet of hydraulic head and can produce up to 33,000 Kw of
electricity.

Siphon Drop Powerplant operates to develop power from Yuma Projéect deliveries and
deliveries made to Mexico. Currently, if Mexico's order at the NIB, less drainage return
flows and sediment control flows below Imperial Dam, is greater than 800 cfs, the water is
routed through the Pilot Knob Powerplant to generate power, which then takes away water
that would otherwise have been delivered either below Laguna Dam or through Siphon Drop
- Powerplant and the California wasteway near Yuma, Arizona.

If Mexico's order at the NIB, less drainage return flows and sediment control flows below
Imperial Dam, js less than 800 cfs, the water is normally routed through the Siphon Drop
Powerplant to generate power. Siphon Drop Powerplant requires a minimum flow of 350 cfs
to operate and, to the extent possible, this flow is maintained through delivery requirements to
Mexico and water ordered for the Valley Division of the Yuma Project.

The Yuma Main Canal wasteway, more commonly referred to as the California wasteway,
was constructed to protect the Yuma Main Canal if excess flows are diverted into the canal or
sudden cutbacks in water use in the Yuma Valley occur. The wasteway allows those excess
flows to be diverted back into the Colorado River. Now a portion of the water delivery to
Mexico is routed down the All-American Canal through Siphon Drop Powerplant and the
Yuma Main Canal wasteway.

Laguna Dam - Laguna Dam was originally constructed (1905 - 1909) to serve as a diversion
structure and desilting works for the Yuma Main Canal on the California side of the Colorado
River and for the North Gila Canal on the Arizona side of the Colorado River. The dam
raised the water level above the original stream bed approximately 13 feet. However, now
these canals receive their water from the All-American Canal, diverted at Imperial Dam. And
Laguna Dam serves as a regulating structure for sluicing flows that control sediment below
Laguna Dam, and to help store excess flows that arrive at Imperial Dam to prevent over
deliveries to Mexico. Water stored behind Laguna Dam can be used to make up part of
Mexico's water order when a shortage of water relative to water user demand arrives at
Imperial Dam. Laguna Dam also protects the downstream toe of Imperial Dam. Typlcal flow
time from Imperial Dam to Laguna Dam is about 2 hours.

Total storage behind Laguna Dam is currently estimated to be 700 af. Prior to the 1983
Colorado River flood the capacity was approximately 1,500 af. Dredging was carried out
behind Laguna Dam in the 1950s to the early 1970s, in order to maintain its relatively small
storage capacity. Sediment removed from above Laguna Dam was placed directly
downstream of the rockfill weir in the flood plain.

Morelos Dam — Morelos Dam is located along the limitrophe section of the Colorado River,
approximately 9 miles southwest of Yuma, Arizona. Morelos Dam was constructed by
Mexico to provide a diversion for the delivery of Colorado River water to the Mexicali
Valley. Mexico is responsible for the operation and maintenance of Morelos Dam and
associated expenses.



Under Minute 242 (Minutes are defined as decisions of IBWC and signed by the Mexican and
United States commissioners of IBWC) of the Mexican Water Treaty of 1944, up to 140,000
af annually of agricultural drainage water can be delivered to Mexico at the SIB. The
remaining 1,360,000 af of water is to be delivered to Mexico at the NIB annually and diverted
at Morelos Dam to the Mexicali Valley of Mexico

Flows below Morelos Dam occur only when water in excess of Mexico's diversion
requirements arrives at the dam, in which case the excess is normally passed through Morelos
Dam into the original Colorado River Channel downstream. Water in excess of Mexico's
water order occurs when surplus or flood releases are made from either the Colorado River
system or the Gila River system. Excess water arriving at Mexico may also result from side
wash inflows that occur above or below Imperial Dam; from a sudden drop in water user
demand; or when insufficient storage is available in Senator Wash, Imperial or Laguna
Teservoirs.

Flows arriving at Morelos Dam normally range from about 900 cfs to over 3,000 cfs during
the year. During 1983, flows in excess of 40,000 cfs arrived at the NIB due to flood control
releases on the Colorado River, and in 1993 flows in excess of 25,000 cfs arrived at the NIB
due to flooding on the Gila River. Typical flow time from Laguna Dam to Morelos Dam is
about 6 hours.
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RECORD OF DECISION

OPERATION OF GLEN CANYON DAM
FINAL ENVIRONMENTAL IMPACT STATEMENT

L. INTRODUCTION

This record of decision (ROD) of the Department of the Interior, Bureau of Reclamation
(Reclamation), documents the selection of operating criteria for Glen Canyon Dam, as analyzed in
the final Environmental Impact Statement (EIS), dated March 21, 1995 (FES 95-8). The EIS on
the operation of Glen Canyon Dam was prepared with an unprecedented amount of scientific
research, public involvement, and stakeholder cooperation.

Scientific evidence gathered during Phase I of the Glen Canyon Environmental Studies (GCES) -
indicated that significant impacts on downstream resources were occurring due to the operation
of Glen Canyon Dam. These findings led to a July 1989 decision by the Secretary of the Interior
for Reclamation to prepare an EIS to reevaluate dam operations. The purpose of the reevaluation
was to determine specific options that could be implemented to minimize, consistent with law,
adverse impacts on the downstream environment and cultural resources, as well as Native
American interests in Glen and Grand Canyons. Analysis of an array of reasonable alternatives
was needed to allow the Secretary to balance competing interests and to-meet statutory
responsibilities for protecting downstream resources and producing hydropower, and to protect
affected Native American interests.

In addition, the Grand Canyon Protection Act of 1992 was enacted on October 30, 1992. Section
1802 (a) of the Act requires the Secretary to operat& Glen Canyon Dam:

"...in such a manner as to protect, mitigate adverse impacts

to, and improve the values for which Grand Canyon National Park
and Glen Canyon National Recreation Area were established,
including, but not limited to natural and cultural resources and
visitor use."

Alternatives considered inciude the No Action Alternative as well as eight operational alternatives
that provide various degrees of protection for downstream resources and hydropower production.



II. DECISION

The Secretary's decision is to implement the Modified Low Fluctuating Flow Alternative (the
preferred alternative) as described in the final EIS on the Operation of Glen Canyon Dam with a
minor change in the timing of beach/habitat building flows (described below). This alternative
was selected because it will reduce daily flow fluctuations well below the no action levels (historic
pattern of releases) and will provide high steady releases of short duration which will protect or
enhance downstream resources while allowing limited flexibility for power operations.

The Modified Low Fluctuating Flow Alternative incorporates beach/habitat-building flows which
are scheduled high releases of short duration designed to rebuild high elevation sandbars, deposit
nutrients, restore backwater channels, and provide some of the dynamics of a natural system. In

the final EIS, it was assumed that these flows would occur in the spring when the reservoir is low,
with a frequency of 1 in 5 years.

The Basin States expressed concern over the beach/habitat-building flows described in the final
EIS because of the timing of power plant by-passes. We have accomodated their concerns, while
maintaining the objectives of the beach/habitat-building flows. Instead of conducting these flows
in years in which Lake Powell storage is low on January 1, they will be accomplished by utilizing
reservoir releases in excess of power plant capacity required for dam safety purposes. Such
releases are consistent with the 1956 Colorado River Storage Project Act, the 1968 Colorado
River Basin Project Act, and the 1992 Grand Canyon Protection Act.

Both the Colorado River Management Work Group and the Transition Work Group, which
participated in the development of the Annual Operating Plan and the EIS, respectively, support
this change as it conforms unambiguously with each member’s understanding of the Law of the
River. These groups include representatives of virttally all stakeholders in this process.

The upramp rate and maximum flow criteria were also modified between the draft and final EIS.
The upramp rate was increased from 2,500 cubic feet per second per hour to 4,000 cubic feet per
second per hour, and the maximum allowable release was increased from 20,000 to 25,000 cubic
feet per second. We made these modifications to enhance power production flexibility, as
suggested by comments received. These modifications were controversial among certain interest
groups because of concerns regarding potential impacts on resources in the Colorado River and
the Grand Canyon. However, our analysis indicates that there would be no significant differences
in impacts associated with these changes (“Assessment of Changes to the Glen Canyon Dam EIS
Preferred Alternative from Draft to Final EIS”, October 1995).

The 4,000 cubic feet per second per hour upramp rate limit will be implemented with the
understanding that results from the monitoring program will be carefully considered. If impacts
differing from those described in the final EIS are identified, a new ramp rate criterion will be

considered by the Adaptive Management Work Group and a recommendation for action
forwarded to the Secretary.



The maximum flow cniterion of 25,000 cubic feet per second will be implemented with the
understanding that actual maximum daily releases would only occasionally exceed 20,000 cubic
feet per second during a minimum release year of 8 23 million acre-feet. This is because the
maximum allowable daily change constraint overrides the maximum allowable release and because
monthly release volumes are lower during minimum release years. If impacts differing from those
described in the final EIS are identified through the Adaptive Management Program, the
maximum flow restriction will be reviewed by the Adaptive Management Work Group and a
recommendation for action will be forwarded to the Secretary.

[II. DESCRIPTION OF ALTERNATIVES

Nine alternative methods.of operating Glen Canyon Dam (including the No Action Alternative)
were presented in the final EIS. The eight action alternatives were designed to provide a
reasonable range of alternatives with respect to operation of the dam. One alternative would
allow unrestricted fluctuations in flow (within the physical constraints of the power plant) to
maximize power production, four would impose varying restrictions on fluctuations, and three
others would provide steady flows on a monthly, seasonal, or annual basis. The names of the
alternatives reflect the various operational regimes. In addition, the restricted fluctuating flow and
steady flow alternatives each include seven elements which are common to all of them. These
common elements are: 1) Adaptive Management, 2) Monitoring and Protecting Cultural
Resources, 3) Flood Frequency Reduction Measures, 4) Beach/Habitat-Building Flows, 5) New
Population of Humpback Chub, 6) Further Study of Selective Withdrawal, and 7) Emergency
Exception Criteria. A detailed description of the alternatives and common elements can be found
in Chapter 2 of the final EIS. A brief description of the alternatives is given below.

UNRESTRICTED FLUCTUATING FLOWS

No Action: Maintain the historic pattern of fluctuating releases up to 31,500 cubic feet
per second and provide a baseline for impact comparison.

Maximum Power plant Capacity: Permit use of full power plant capacity up to 33,200
cubic feet per second.

RESTRICTED FLUCTUATING FLOWS

High: Slightly reduce daily fluctuations from historic levels.

Moderate: Moderately reduce daily fluctuations from historic levels; includes habitat
maintenance flows.

Modified Low (Preferred Alternative): Substantially reduce daily fluctuations from
historic levels; includes habitat maintenance flows.

Interim Low: Substantially reduce daily fluctuations from historic levels; same as interim
operations except for addition of common elements.



STEADY FLOWS

Existing Monthly Volume: Provide steady flows that use historic monthly release
strategies.

Seasonally Adjusted: Provide steady flows on a seasonal or monthly basis; includes
habitat maintenance flows.

Year-Round: Provide steady flows throughout the year.

Table 1 shows the specific operational criteria for each of the alternatives.

IV. SIGNIFICANT ISSUES AND ALTERNATIVES

The Glen Canyon Dam EIS scoping process was initiated in early 1990 and the public was invited
to comment on the appropriate scope of the EIS. More than 17,000 comments were received
during the scoping period, reflecting the national attention and intense interest in the EIS.

As a result of the analysis of the oral and written scoping comments, the following were
determined to be resources or issues of public concern: beaches, endangered species, ecosystem
integrity, fish, power costs, power production, sediment, water conservation, rafting/boating, air
quality, the Grand Canyon wilderness, and a category designated as "other" for remaining
concerns. Comments regarding interests and values were categorized as: expressions about the

Grand Canyon, economics, nonquantifiable values, nature versus human use, and the complexity
of Glen Canyon Dam issues.

The EIS team consolidated and refined the public issues of concern, identifying the significant
resources and associated issues to be analyzed in detail. These resources include: water,
sediment, fish, vegetation, wildlife and habitat, endangered and other special status species,
cultural resources, air quality, recreation, hydropower, and non-use value,

Further meetings were held with representatives from the céoperating agencies and public interest
groups who provided comments on the criteria for development of reasonable alternatives for the
EIS. The public also had an opportunity to comment on the preliminary selection of alternatives at

public meetings and through mailings. The final selection of alternatives took into consideration
the public’s views.

V. COMMENTS RECEIVED ON THE FINAL EIS

Many comments and recommendations on the final EIS were received in the form of pre-printed

postcards and letters that addressed essentially the same issues. The comments are summarized
below along with Reclamation's responses.

COMMENT: Maintain Draft EIS flows. Modifying the upramp rate and maximum flows
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between the draft and final EIS has neither been open for public review nor subjected to serious
scientific scrutiny. These changes should have been addressed in the draft EIS and made available
for public comment at that time. Credible proof, based on the testing of a specific scientific
hypothesis, that alterations in operating procedures at Glen Canyon Dam follow the spirit and
intent of the Grand Canyon Protection Act needs to be provided. The burden of proof that there
will be no impact on downstream resources rests with those proposing changes.

RESPONSE: The modification of the preferred alternative, which incorporated changes in the
upramp rate and maximum flows, was made after extensive public discussion. The new preferred
alternative was discussed as an agenda item during the May, June, August, and November 1994
public meetings of the Cooperating Agencies who assisted in the development of the EIS. A wide
range of public interest groups received advance mailings and agendas and were represented at
the public meetings. The environmental groups attending these meetings included: America
Outdoors, American Rivers, Desert Flycasters, Environmental Defense Fund, Friends of the
River, Grand Canyon River Guides, Grand Canyon Trust, Sierra Club, and Trout Unlimited.
Meeting logs indicate that representatives from at least some of these groups attended all but the
May meeting. In addition, approximately 16,000 citizens received periodic newsletters
throughout the EIS process. This included a newsletter outlining the proposed changes issued

several months prior to the final EIS. The environmental groups mentioned above we: = included
on the newsletter mailing list.

Reclamation’s research and analysis has been thorough with regards to changes in flows and
ramping rates and potential impacts upon downstream resources. A complete range of research
flows was conducted from June 1990 to July 1991. These included high and low fluctuating
flows with fast and slow up and down ramp rates. Glen Canyon Environmental Studies Phase II
identified cause and effect relationships between downramp rates and adverse impacts to canyon
resources. However, no cause and effect relationships between upramp rates and adverse impacts
to canyon resources were identified. The draft EIS; (a public document peer reviewed by GCES
and the EIS Cooperating Agencies) states that upramp rates have not been linked to sandbar

erosion (page 95) and that "Rapid increases in river stage would have little or no effect on
sandbars." (page 190).

With respect to potential impacts occurring with the change in flows, it should be noted that sand
in the Grand Canyon is transported almost exclusively by river flows. The amount of sand
transported increases exponentially with increases in river flow. Maintaining sandbars over the
long term depends on the amount of sand supplied by tributaries, monthly release volumes, range
of flow fluctuations, and the frequency and distribution of flood flows. Conversely, occasional
flows between 20,000 and 25,000 cubic feet per second may cause minor beach building, and may
provide water to riparian vegetation.

As part of the EIS, the effects of each alternative on long-term sand storage in Marble Canyon
(river miles O to 61) were analyzed. The Marble Canyon reach was chosen for analysis because it
is more sensitive to impacts from dam operations than downstream reaches. For each fluctuating
flow alternative, the analysis used 20 years of hourly flow modeled by Spreck Rosekrans of the
Environmental Defense Fund and 85 different hydrologic scenarios (each representing 50 years of



monthly flow data). This analysis was documented in the draft EIS on page 182, and Appendix
D, pages 4-5. The analyses relating to the probability of net gain in riverbed sand for each
alternative is documented in the draft EIS on pages 54-55, 184, 187, and 194.

Specific peer reviewed studies relating to the above analyses are listed in Attachment 1.

COMMENT: Do not change the upramp rate and maximum flow criteria at the same
time. While acknowledging Reclamation's good efforts to identify and establish optimum
operating criteria for all users of Glen Canyon Dam, changing two flow criteria (upramp rate and
maximum flow criterion of preferred alternative) does not make prudent scientific sense. It will

not resuit in reliable data. Not enough information is at hand to predict the outcome of these
proposals.

RESPONSE: Viewed from the purely scientific viewpoint, it would be preferable to change
variables one at a time in a controlled experiment. However, many uncontrolled variables already
exist, and from a resource management standpoint the interest lies in measuring the possible
resource impact, if any, which might result from jointly changing both criteria. The best available

information suggests that the long-term impact of changing both criteria at once will be difficult, if
not impossible to detect.

Even though both parameters would change, for 8 months of an 8.23 million acre foot year
(minimum release year), only the upramp rate will be used. The ability to operationally exceed
20,000 cubic feet per second only exists in months in which releases are in excess of 900,000 acre
feet. In a minimum release year, flows above 20,000 cubic feet per second will most likely occur
in December, January, July, and August. Evaluation of the upramp rates can be initiated
immediately with the evaluation of the increase in maximum flow relegated to the months with the
highest volumes. New upramp and maximum flow criteria would be recommended through the
Adaptive Management Program should monitoring:results indicate that either of these criteria are
resuiting in adverse impacts to the natural, cultural, or recreational (human safety) resources of
the Grand Canyon differing from those shown in the final EIS.

COMMENT: "Habitat/Beach Building Floods" designed to redeposit sediment and
reshape the river’s topography much like the Canyon's historic floods should be conducted.
An experimental release based on this premise is critical to restore some of the river's historic
dynamics; without it, any flow regime will result in continued loss of beach and backwater habitat.
This "spike" should be assessed and implemented for the spring of 1996, subject to a critical
evaluation of its flow size, timing, impact on fisheries, and completion of a comprehensive
monitoring plan. Recent side-canyon floods underscore the need for restoring natural processes.

RESPONSE: Reclamation and the Cooperating Agencies continue to support this concept. The
preferred alternative supports such a flow regime. A test flow was conducted this spring. The

results of this flow are currently being analyzed. We expect to conduct more of these flows in the
future. '

COMMENT: Endorse the Fish & Wildlife Service's Biological Opinion and implement



expenimental steady flows to benefit native fishes, subject to the results of a risk/benefit analysis
nOw In Drogress.

RESPONSE: The preferred alternative provides for experimental steady flows through the
Adaptive Management Program for the reasons put forth in the Biological Opinion.

COMMENT: Fund and implement immediately an Adaptive Management Program. This
is the appropriate forum to address important issues. It is imperative that resource management

rely on good science to monitor, and respond to possible adverse effects resulting from changes in
dam operations.

RESPONSE: The preferred alternative provides for implementation of an Adaptive Managemest
Program.

COMMENT: Interior Secretary Babbitt should issue a Record of Decision by December

31, 1995, and conduct an efficient and timely audit by the General Accounting Office as mandated
by the Grand Canyon Protection Act.

RESPONSE: In compliance with the Grand Canyon Protection Act, Interior Secretary Babbitt
could not issue the Record of Decision until considering the findings of the General Accounting
Office. Those findings were issued on October 2, 1996. '
OTHER COMMENTS: Another set of comments were received from municipalities and other
power user groups. These letters made up about 3 percent of the total received and were
essentially identical in content. Although the authors were not totally in agreement with the
preferred alternative because of the reduction in peaking power, they believe it is a workable
compromise. These letters characterized the final EIS as ". . .a model for resolving complex
environmental issues among divergent interests." They also urged the government to protect the
integrity of the process, resist efforts to overturn the FEIS, and allow the scientists' assessment to
stand, in as much as the Adaptive Management Process will give Reclamation an opportunity to

evaluate the effects of operational changes over time and make modifications according to
scientific findings. -

RESPONSE: While the preferred alternative may not satisfy all interests, Reclamation believes it
is a workable compromise and meets the two criteria set out in the EIS for the reoperation of the

dam, namely restoring downstream resources and maintaining hydropower capability and
flexdbility.

A letter of comment from the Environmental Protection Agency (EPA) indicates that EPA's

comments on the draft EIS were adequately addressed in the final EIS. It also expresses their
support for the preferred alternative.

Samples of the comment letters and cards, and a copy of EPA's comment letter are included as
Attachment 2.



V1. ENVIRONMENTAL COMMITMENTS AND MONITORING

The following environmental and monitoring commitments will be carried out under the preferred
alternative or any of the other restricted fluctuating or steady flow alternatives described in the
final EIS. A detailed description of these commitments can be found on pages 33 - 43 of that

document. All practicable means to avoid or minimize environmental harm from the preferred
alternative have been adopted.

1. Adaptive Management: This commitment includes the establishment of an Adaptive
Management Workgroup, chartered in accordance with the Federal Advisory Committee Act; and
development of a long-term monitoring, research, and experimental program which could result
in some additional operational changes. However, any operational changes will be carried out in
compliance with NEPA.

2. Monitoring and Protection of Cultural Resources: Cultural sites in Glen and Grand
Canyons include prehistoric and historic sites and Native American traditional use and sacred
sites. Some of these sites may erode in the future under any EIS alternative, including the no
action alternative. Reclamation and the National Park Service, in consultation with Native
American Tribes, will develop and implement a long-term monitoring program for these sites.
Any necessary mitigation will be carried out according to a programmatic agreement written in
compliance with the National Historic Preservation Act. This agreement is included as
Attachment § in the final EIS.

3. Flood Frequency Reduction Measures: Under this commitment, the frequency of
unanticipated floods in excess of 45,000 cubic feet per second will be reduced to an average of
once in 100 years. This will be accomplished initially through the Annual Operating Plan process
and eventually by raising the height of the spillway gates at Glen Canyon Dam 4.5 feet.

4. Beach/Habitat-Building Flows: Under certain conditions, steady flows in excess of a given
alternative's maximum will be scheduled in the spring for periods ranging from 1 to 2 weeks.
Scheduling, duration, and flow magnitude will be recommended by the Adaptive Management
Work Group and scheduled through the Annual Operating Plan process. The objectives of these
flows are to deposit sediment at high elevations, re-form backwater channels, deposit nutrients,

restore some of the natural system dynamics along the river corridor, and help the National Park
Service manage riparian habitats. :

S. New Population of Humpback Chub: In consultation with the U.S. Fish and Wildlife
Service (FWS), National Park Service, and Arizona Game and Fish Department (AGFD),
Reclamation will make every effort (through funding, facilitating, and technical support) to ensure
that a new population of humpback chub is established in the mainstem or one or more of the
tributaries within Grand Canyon.

6. Further Study of Selective Withdrawal: Reclamation will aggressively pursue and support .
research on the effects of multilevel intake structures at Glen Canyon Dam and use the results of
this research to decide whether or not to pursue construction. FWS, in consultation with AGFD,



will be responsible for recommending to Reclamation whether or not selective withdrawal should
be implemented at Glen Canyon Dam. Reclamation will be responsible for design, NEPA
compliance, permits, construction, operation, and maintenance.

7. Emergency Exception Criteria: Operating criteria have been established to allow the
Western Area Power Administration to respond to various emergency situations in accordance
with their obligations to the North American Electric Reliability Council. This commitment also
provides for exceptions to a given alternative's operating criteria during search and rescue

situations, special studies and monitoring, dam and power plant maintenance, and spinning
reserves.

VIL BASIS FOR DECISION

The goal of selecting a preferred alternative was not to maximize benefits for the most resources,
but rather to find an alternative dam operating plan that would permit recovery and long-term
sustainability of downstream resources while limiting hydropower capability and flexibility only to
the extent necessary to achieve recovery and long-term sustainability.

Based on the impact analysis described in the final EIS, three of the alternatives are considered to
be environmentally preferable. They are: the Moderate Fluctuating Flow Alternative, the
Modified Low Fluctuating Flow Alternative, and the Seasonally Adjusted Steady-Flow
Alternative. Modified Low Fluctuating Flow is selected for implementation because it satisfies
the critical needs for sediment resources and some of the habitat needs of native fish, benefits the
remaining resources, and allows for future hydropower flexibility, although there would be
moderate to potentially major adverse impacts on power operations and possible decreases in
long-term firm power marketing. Nearly all downstream resources are dependent to some extent
on the sediment resource. This alternative meets the critical requirements of the sediment
resource by restoring some of the pre-dam variability through floods and by providing a long-term
balance between the supply of sand from Grand Canyon tributaries and the sand-transport
capacity of the river. This, in turn, benefits the maintenance of habitat. The critical requirements
for native fish are met by pursuing a strategy of warming releases from Glen Canyon Dam,
enhancing the sediment resource, and substantially limiting the daily flow fluctuations.

The decision process for selecting the preferred alternative for the EIS followed a repetitive
sequence of comparisons of effects on downstream resources resulting from each alternative.
Alternatives resulting in unacceptable adverse effects on resources (such as long-term loss of
sandbars leading to the destruction of cultural resource sites and wildlife habitat) were eliminated

from further comparisons. Comparisons continued until existing data were no longer available to
support assumed benefits.

All resources were evaluated in terms of both positive and adverse effects from proposed
alternatives. Once it was determined that all alternatives would deliver at least 8.23 million acre
feet of water annually, water supply played a minor role in subsequent resource evaluations. (One
of the objectives of the “Criteria for Coordinated Long-Range Operation of Colorado River
Reservoirs” is a minimum annual release of 8.23 million acre feet of water from Glen Canyon



Dam.) The alternatives covered a range of possible dam operations from maximum utilization of
peaking power capabilities with large daily changes in downstream river levels (Maximum Power-
plant Capacity Alternative) to the Year-Round Steady Flow Alternative that would have
eliminated all niver fluctuations and peaking power capabilities. Within this range, the Maximum
Powerplant Capacity, No Action, and High Fluctuating Flow alternatives were eliminated from
consideration as the preferred alternative because they would not meet the first criterion of
resource recovery and long-term sustainability. Data indicated that while beneficial to
hydropower production, these alternatives would either increase or maintain conditions that
resulted in adverse impacts to downstream resources under no action. For example, under these
alternatives, the sediment resource would not likely be maintained over the long-term.

At the other end of the range, the Year-Round Steady Flow Alternative was also eliminated from
consideration as the preferred alternative. This alternative would result in the greatest storage of
sand within the river channel, the lowest elevation sandbars, the largest potential expansion of
riparian vegetation, and the highest white-water boating safety benefits. However, it would not
provide the variability on which the natural processes of the Grand Canyon are dependent (e.g. .
beach building, unvegetated sandbars, and backwater habitats). A completely stable flow regime
would encourage the growth of vegetation thereby reducing bare-sand openings and patches of
emergent marsh vegetation. This would limit beach camping and reduce the habitat value of these
sites. With respect to other resources, this alternative did not provide any benefits beyond those
already provided by other alternatives. Steady flows could also increase the interactions between
native and non-native fish by intensifying competition and predation by non-natives on native fish.
Such interactions would reach a level of concern under steady flows. Finally, this alternative
would have major adverse impacts on hydropower (power operations and marketing).

The Existing Monthly Volume Steady Flow Alternative was eliminated from selection as the

preferred alternative for reasons similar to those discussed above for the Year-Round Steady
Flow Alternative.

Although the Interim Low Fluctuating Flow Alternative performed well over the interim period
(August 1991 to the present), long-term implementation of this alternative would not restore
some of the pre-dam variability in the natural system. The selected Modified Low Fluctuating
Flow Alternative is an improved version of the Interim Low Fluctuating Flow Alternative because
it would provide for some pre-dam variability through habitat maintenance flows.

The three remaining alternatives--the Moderate Fluctuating, Modified Low Fluctuating, and
Seasonally Adjusted Steady Flow Alternatives-- provide similar benefits to most downstream
resources (e.g.. vegetation, terrestrial wildlife, and cultural resources) with respect to increased
protection or improvement of those resources (see Table II-7 in the EIS). The Moderate
Fluctuating Flow Alternative provided only minor benefits to native fish over no action conditions
because of the relative similarity in flow fluctuations; and the benefits from the Seasonally
Adjusted Steady Flow Alternative were uncertain given the improvement in habitat conditions for
non-native fish this alternative would provide. Seasonally adjusted steady flows also would create
conditions significantly different from those under which the current aquatic ecosystem has
developed in the last 30 years and would adversely affect hydropower to a greater extent than the



other two alternatives. The Modified Low Fluctuating Flow could substantially improve the

aquatic food base and benefit native and non-native fish. The potential exists for a minor increase
in the native fish population.

Although the Moderate Fluctuating, Modified Low Fluctuating, and Seasonally Adjusted Steady
Flow Alternatives provide similar benefits to most downstream resources, the Modified Low
Fluctuating Flow Alternative was selected as the preferred alternative because it would provide
the most benefits with respect to the original selection criteria, given existing information. This
alternative would create conditions that promote the protection and improvement of downstream
resources while maintaining some flexibility in hydropower production. Although there would be
a significant loss of hydropower benefits due to the selection of the preferred alternative (between
$15.1 and $44.2 million annually) a recently completed non-use value study conducted under the
Glen Canyon Environmental Studies indicates that the American people are willing to pay much
more than this loss to maintain a healthy ecosystem in the Grand Canyon. The results of this non-
use value study are summarized in Attachment 3 of the ROD.

The results of a General Accounting Office (GAO) audit mandated by the Grand Canyon
Protection Act are in Attachment 4 of the ROD. This audit generally concludes that Reclamation
used appropriate methodologies and the best available information in determining the potential
impact of various dam flow alternatives on important resources. However, GAO identified some
shortcomings in the application of certain methodologies and data, particularly with respect to the
hydropower analysis. Reclamation’s assumptions do not explicitly include the mitigating effect of
higher electricity prices on electricity demand (price elasticity). GAO also determined that
Reclamation’s assumptions about natural gas prices were relatively high and that two
computational errors were made during the third phase of the power analysis. According to
GAQO, these limitations suggest that the estimated economic impacts for power are subject to
uncertainty. GAO also found limitations with some of the data used for impact analysis. Certain
data was incomplete or outdated, particularly data used in assessing the economic impact of
alternative flows on recreational activities. Nevertheless, the National Research Council peer
reviewed both the Glen Canyon Eavironmental Studies and the EIS, and generally found the
analysis to be adequate. The GAQ audit concluded that these shortcomings and limitations are not
significant and would not likely alter the findings with respect to the preferred alternative and
usefulness of the document in the decision-making process. The audit also determined that most

of the key parties (83 percent of respondents) support Reclamation’s preferred alternative for dam
operations, although some concerus remain.
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ATTACHMENT E

Surplus Criteria Proposal by Six States

This attachment is a December 4, 1998 document prepared by representatives of Arizona,
Nevada, New Mexico, Colorado, Utah, and Wyoming presenting their joint
recommendations on interim surplus criteria. -

COLORADO RIVER INTERIM SURPLUS CRITERIA FEIS
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Proposal for Interim Lake Mead Reservoir Operation Criteria Related to Surplus, Normal,
and Shortage Year Declarations ~

Prepared by Representatives of the States of Arizona, Colorade, Nevada, New Mexico,
Utah, and Wyoming in Response to the Draft California 4.4 Plan

December 4, 1998

L Introduction

The States of Arizona, Colorado, Nevada, New Mexico, Utah and Wyoming (“Six
States”) are encouraged by the progress presently being made by the Colorado River water users
within the State of California, who are endeavoring to formulate a defined, enforceable program
to reduce California’s dependence on Colorado River water over its basic entitlement. If
implemented as envisioned, California’s plan to gradually step-down from its curreat use of over
5.2 million acre-feet (“maf”) of Colorado River water to its basic apportionment amount of 4.4
maf over a ten-to-fifteen year period will be a significant accomplishment.

The California 4.4 Plao, however, is greatly dependent upon using Colorado River water
made available from surplus declarations on the Colorado River as a way to ease the State’s
transition to living within its basic apportionment. The other Colorado River Basin States have
been, up to now, unwilling to enter into discussions on operating criteria that would
accommodate California’s plan. The reason for this reticence is obvious--new reservoir operating
criteria on the Colordado River must only be an interim measure while California steps down its
Colorado River water usé. The temporary criteria cannot be viewed as a means to continue
California’s utilization of Colorado River water above its basic entitlement. Therefore, the Six
States have insisted that California demonstrate a tangible commitment to reduce its water use
before entertaining discussions of transitory reservoir operating criteria that might facilitate that
reduction.

The Six States now believe that a reasonable draft plan has been formulated by California
and sufficient commitment to the plan’s implementation has been demonstrated by water users in
California to allow the initiation of discussions on special interim reservoir operating criteria. The

purpose of this paper is to describe the parameters of the interim criteria that would be acceptable



to the Six States. These parameters are copsistent with and based upon the principles described in

the paper issued by the Six States on October 20, 1998 titled Background and Principles for

Negotiation — Special Interim Criteria for Releases of Water from Lake Mead During
Implementation of the California 4.4 Plan.

IO.  Consistency with the Law of the River

It goes without saying that any interim operating criteria implemented to assist California
in its program to eliminate its dependence on Colorado River water above its basic apportionment
must be consistent with the Law of the River. Of particular importance in developing the interim
criteria will be the apportionment system decreed by the United States Supreme Court under
which water diverted into any of the three Lower Division States must fit within one of three
categories:

1) The water diverted is within that state’s basic apportionment. Article II(B)(1) of
the Decree, 374 U.S. 340 (1964).

2) The water diverted is water that has been declared by the Secretary of the Interior
as surplus water available above the 7.5 maf basic apportionment available to the Lower Division
States. It must also be recognized that, of any amount declared to be available as surplus, only
50% of that amount is available to California, unless Arizona or Nevada choose got to divert and
use the 46% and 4% of the surplus amount that is available to those states, respectively. Article
O®X(2).

3) The water diverted is water that was available to one of the othe;' Lower Division
States in accordance with a) or b), above, but was unused by that state. Article [I(B)(6).

III. Other Policy Considerations

In addition to the need for the interim reservoir operating criteria to be consistent with the
existing Law of the River, the Six States assert that, as a matter of fairness to all Colorado River
Basin States, the process of developing and promulgating interim criteria shall be consistent with

the following principles:
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1.)  The federal government and California must affirmatively recognize that interim
operating criteria are only temporary. The interim operating criteria will be in effect only during
the transition period in which California reduces its dependence upon Colorado River water.

Thus, the interim operating criteria must expire by their own terms no later than 2015. However,
the interim criteria will also expiré at an earlier date if it is established that California has achieved
its goal of living within its basic 4.4 maf annual apportionment.

2.) California must commit to implementing its 4.4 Plan as quickly as possible. If,
during the implementation phase of the Plan, it appears reasonable that the goal can be achieved
more quickly than allowed for in the Plan, California must agree to take those steps reasonable to
basten achievement of the goal

The Draft California 4.4 Plas proposed a two phased implementation process. The Six
States accept the reasonableness of that approach, but disagree on the proposed nme frame for
implementation of the second phase. Rather than waiting for the completion of phase 1 core
programs to begia phase 2, the Six States believe that phase 2 programs should be initiated by the
year 2005. This policy is based on the desire for California to complete the entire reduction to 4.4
maf by the year 2015. This schedule provides six years for planning and environmental
compliance, followed by ten years for implementation.

3) For the reasons discussed above, the federal government and California must
affirmatively recognize that there is a direct relationship between the continuation of the interim
operating criteria and California’s continued commitment and implementation of its plan to reduce
its Colorado River water use to its legal entitlement of 4.4 maffyr. At any point that there is
demonstrated a diminishment or lack of commitment by California to achieve its goal as quickly as
is practical, the interim operating criteria must be terminated.

4.)  The interim criteria cannot be adopted without a parallel commitment among the
Colorado River Basin States and the United States to determine how the River will be operated
during periods of water shortage. The interim criteria providing surplus supplies will likely
diminish the amount of Colorado River water in storage and thus increase the risk of water
shortages on the river. While California will gain the greatest benefit under surplus criteria, it will

place a greater risk of shortages on the other Lower Division States. Therefore, it is inherently



unfair to Arizona and Nevada to adopt interim criteria without developing in paralle] an
understanding of how shortages on the river will be managed. The existence of water shortage
management criteria is essential if those states are to adequately analyze the increased risks they
would face from the interim surplus criteria. , '

5) The United States and the Colorado River Basin States must commit to ongoing
studies and analysis to examine whether the interim surplus operating criteria are causing an
increased risk of water shortages to Arizona and Nevada. In this process, all parties must reach a
mutual understanding of how increased risk will be measured.

6.) California must agree to mitigate any increased risk of shortagé to Arizona and
Nevada. That mitigation might be accomplished through several techniques including a waiver by
California of the shortage protection it is afforded by 43 U.S.C. § 1521(b)or, by California
agreeing to store in Arizona through the excess capacity available to the Arizona Water Banking
Authority, water that could be used to compensate Arizona and Nevada for any increased water
shortages they suffer due to the interim operating criteria. Impacts of this interim criteria on the
Upper Basin States would be minimized by measures such as the establishment of interim 602
(a)storage criteria or through other mutually agreed-upon measures.

7.) * Interim operating criteria provisions that would provide extra municipal and
industrial water for California during that state’s reduction in water use transition period must be
designed to provide only that amount of water that is needed by California M&I users after other
sources currently available to the state have been used.

The Metropolitan Water District of Southern California (“MWD”) holds California
priority 4 and 5 rights under the Seven Party Agreement to a total of 1.212 maf. The Six States
believe that if this volume of water can be provided, the California 4.4 Plan’s goal of keeping
MWD’s Colorado River Aqueduct “essentially full” will be satisfied.

The Six States believe that the volume of surplus water to be made available to MWD
must first take into account water unused by higher priority users within California. The Draft 4.4
Plan sets forth a schedule which phases down California’s overall demand for water as
conservation measures are being implemented. What the Draft 4.4 Plan does not indicate is the

amount of unused water that may be available from more senior water uses (present perfected
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rights and agricultural districts) which could keep the Colorado River Aqueduct full without
requiring additional surplus deliveries. The Six States fully anticipate and expect that the water
use of the more senior agricultural users will be carefully monitored by California and the Bureau
of Reclamation and to the extent the irrigation districts do not use water within their contract
entitlements, that water will be made available to MWD, thereby reducing the need for surplus
releases from Lake Mead.

Likewise, to the extent that unused Arizona or Nevada basic apportionment can be made
available to California users under the provisions of Article II(B)6 of the Decree, that water also
must be counted against MWD’s needs prior to determining the need for any surplus water
derived under the interim criteria.

8.) To the extent that these interim criteria operate to provide extra water to municipal
and industrial water users in Southern California, municipal and industrial water users in the other
Lower Division States must be afforded the same opportunity, within the allocations defined by
the Law of the River. For example, if the Secretary declares a surplus, it must be recognized that
municipal and industrial water users in Nevada and Arizona would also be entitled to water above
the states’ basic apportionments to meet their needs.

9.)  The Six States are well aware that the revised Draft 4.4 Plan calls for a
considerable amount of groundwater banking within California at sites in the Cadiz Basin,
Hayfield/Chuckwalla Basin, and Desert/Coachella Basin. These proposals will depend upon the
availability of surplus Colorado River water. The Six States are concerned that under some
circumstances these off stream banking proposals will lower reservoir levels to the point where
the following year a “space building™ type surplus will oot be declared. The interim operating
criteria proposed in the Draft 4.4 Plan insulates MWD from the effects of this condition by merely
triggering a “Level 2 surplus” which still will keep the Colorado River Aqueduct full. The Six
States believe that off stream banking of surplus water must be limited to only those years when a

reservoir spill would otherwise be imminent.



IV. Proposed Lake Mead Reservoir Interim Operating Criteria

A. Introduction

The December 17,1997, Draft of the California 4.4 Plan outlined a proposal for Lake
Mead reservoir operations. The Six States agree with many of the concepts set forth'in that
proposal. However, there are several areas in which those concepts deviate from the principles
discussed above and thus are in need of further definition, discussion and clarification. This
section briefly identifies those areas and proposed additional concepts.

The Draft California 4.4 Plan describes three levels of surplus criteria. Level 1 is a spill
avoidance strategy based on anticipated runoff. Level 2 is a strategy that attempts to keep the
Colorado River Aqueduct full during the transition period during which agricultural conservation
measures are being implemented within California. Level 3 is similar to Level 2, except that the
surplus supplies are more limited, and California is required to use additional alternate supplies
including dry year land fallowing and groundwater basin pumping options if it wishes to keep the
Aqueduct full

The Six State proposal envisions a set of interim criteria for reservoir operation in which
the various levels are less distinct. The Six State proposal seeks to achieve a balance between the
need to release water to build storage space to avoid future flood control regulation dictated
releases and the need to carry over as much water in storage as possible to sustain ﬁeré water
deliveries through droughts. Similar to the California proposal, the Six States are willing to
provide California with additional water for a specified period of time while conservation
measures are being implemented. The States believe that when California is successful in
implementing programs for conservation transfers to M&I uses it will be able to meet its future
needs within its basic 4.4 maf annual entitlement and, therefore, there will be no need to continue
the proposed form of interim reservoir operating criteria in the future.

Underlying all levels of the laterim criteria is the commitmeant to attempt to meet the needs
of southern California municipal and industrial water users which are causing the state to use
more than its 4.4.rna.f basic apportioninent. While this volume is expected to reduce continuously
over time, it is still a significant amount of water , especially in the early years of the Plan’s

implementat_iob. The Six State proposal also includes water for municipal uses in Southern
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Nevada to meet Nevada’s M&I needs above its basic apportionment of 0.3 maf after about the
year 2005.
B. Tiered Surplus Strategy .

The Six State proposal for Lake Mead operation, like the California 4.4 Plan proposal,
envisions a tiered water management approach. In order to meet the objective of providing
additional water to MWD and the Southern Nevada Water Authority (“SNWA”), Arizona must
agree, under certain circumstances, to temporarily waive all or a portion of its legal entitlement to
46% of any surplus. The Six State tiered approach allows Lower Basin demands to be met
incrementally based on designed surplus releases under certain reservoir conditions and
anticipated runoff. The tiered approach steps are summarized as follows:

1.) Normal Year

During the period while the proposed interim criteria are in place, normal years will be
declared only when available Lake Mead storage is at or below elevation 1125 (13.569 maf
content). This represents about 3.8 maf of available storage capacity above the minimum power
pool. This amount of storage will allow a minimum of five years of normal year deliveries
through a drought cycle represented by the 33™ percentile lowest five year average of historic
runoff. At the end of the five-year period, the reservoir elevation would be at 1083, which is the
minimum power head (9.764 maf content). While this elevation is greater than the protection
level proposed for declaration of shortages, the Six States feel that surplus declarations must be

terminated 5 years before power producﬁon is impacted, rather than 5 years before the SNWA

water intake structure is impacted.

In a pormal year, California will be limited to 4.4 maf of consumptive use, and Nevada
will be limited to 0.3 maf of consumptive tise, unless unused apportionment is available from
Arizopa

2) Partial M&I Surplus

During the interim period, MWD and SNWA will be allowed to increase orders which
would result in California’s and Nevada’s consumptive uses exceeding their basic apportionments.
Under the partial surplus tier, the surplus volume would not be large enough to keep the Colorado
River Aqueduct full nor to meet all of the potential needs of the SNWA. The volume of surplus



will be dependent on the water demands in the given year, reduced by the conservation
opportunities the entities bave to provide additional supplies in dry years. The dry year options
are expected to include land fallowing opportunities, groundwater importation, and recovery of
water that had been previously banked within California or possibly in the Arizona Water Bank.
The combination of these programs may yield as much as 250,000 acre feet per year in California.
SNWA would probably rely on recovery of water from the Arizona Water Bank as its dry year
option and would be required to reduce its surplus demand above 300,000 af by one-half.

The partial M&I surplus tier will be implemented when Lake Mead storage is between
elevation 1125 and elevation 1145 (15.585 maf). The volume of the partial M&I surplus will vary
yearly and will decline over time as California proceeds toward its 4.4 maf legal entitlement. It
will be equal to the volume needed to deliver 1.212 maf through the MWD Colorado River
Aqueduct, considering the amount of core transfer programs already in place, less 250,000 af.
When California has reduced its demand to 4.65 maf or lower, the extra water made available
through the partial M&I surplus tiervwill be zero.

3) Full M&I Surplus
During periods when Lake Mead content is above elevation 1145, but less than the

amount which would initiate a surplus under the space building or flood control criteria described
below, limited surpluses would be declared that would meet the goal of keeping the Colorado
River Aqueduct full and meeting the needs of the SNWA. The volume of this surplus, as it relates
to the Colorado River Aqueduct, would be the difference between the amount of water necessary
to keep the aqueduct full (1.212 maf) and the amount that MWD already has available to it from
sources within California’s 4.4 maf basic apportionment. MWD’s available supply includes its
own priority 4 and 5 entitlements under the Seven Party Agreement, the amount conserved
through core conservation programs that have been implemented, and any unused apportionment
from more senior Califomia contractors. The overall Lower Basin surplus, i.e. the amount of
delivery above 7.5 maf, would also be reduced to the extent there is Arizona or Nevada ﬁnused
basic apportionment. The volume of water available to SNWA would be that amount peeded for
M&I purposes within SNWA'’s service area above Nevada’s basic apportionment of 0.3 maf.

Current projections indicate that SNWA may not need additional surpluses uatil about the year
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indicates that additional water should be released for beneficial use in lieu of potential release
through the flood control criteria. If incremental surplus volumes are limited under this tier,
priority must be given to groundwater banking for future M&I needs within California over
agricultural uses. Agricultural uses in California should be limited to those years when the “70R”
criteria resulfs in large surplus volumes and there is a high degree of certainty that water would
otherwise be subject to spill

5) Flood Control criteria

This tier refers to the current Corps of Engineers criteria for space building in Lake Mead
that is necessary to avoid damaging levels of downstream flood releases. The ﬂood control
criteria is not, per se, a surplus strategy. Rather it is a strategy to use reservoir space to be able to
reduce peak inflows so that outflow rates can be reduced to non-damaging levels. The surplus
strategy relationship develops when the Corps criteria call for reservoir releases to be made at
ievels above downstream delivery requirements. Rather than let that volume be spilled to the Gulf
of California, this tier of surpluses are designed to allow increased beneficial use in the Lower
Division States and Mexico.

The Corps has defined specific volumes of storage space that must be left vacant during
certain months of the year depending on forecast volumes to accommodate spring runoff or other
unanticipated weather events. They have also mandated specific release rates by month to achieve
these vacant storage spaces. In order to avoid the “dumping” of water in order to build storage
space, provisions will be made which would allow the Lower Division State;s to schedule
additional water for delivery. The volume of extra water available for delivery is equal to the
amount that must be evacuated from storage, above regularly scheduled downstreamn demands, to
meet the space requirements. Under some conditions, such as when the reservoirs are starting the
year very full and when the forecast runoff is above average, the amount of flood control release
could be several million acre feet. Under other circumstances, the space building formula may be
such that only small volumes of water would need to be evacuated. However, since flood control
related releases are generally associated with very full reservoir conditions, the Six State proposal
would allow any and all beneficial uses to be met, including unlimited off stream groundwater
banking and additional water for Mexico.
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V. Shortage Determination Criteria

The Six States believe that considering current reservoir conditions and with prudent
system management, the Secretary of the Interior should not have to declare a shortage condition
for many years. Even with this recognition, the Six States believe that the establishment of
shortage criteria that work in conjunction with the interim criteria is valuable for two primary
reasons. First, the Arizona Water Bank has been created within Arizona primarily to store water
underground over the next twenty years to mitigate the effects of future shortages to Arizona
municipal water users. Shortage criteria are critical for Water Bank planning. The volumes of
water that Arizona will withdraw as either basic apportionment or surplus apportionment over the
next ten to twenty years is highly dependent on the need for water Sanking that will be used as
shortage protection. Secondly, shortage criteria are needed to be able to identify any negative
impacts created by the implementation of the temporary surplus criteria. All Six States, and
especially Arizona and Nevada, want to be able to identify when the release of water to California
from either the partial or full M&T surplus tiers, causes an increased risk of shortage. This
analysis can only be performed if the shortage criteria are known.

The Bureau of Reclamation has been studying options for shortage criteria for a pumber of
years. The framework for most of these strategies is to declare limited cutbacks we.ll in advance
of the point where those levels are critical The most junior Lower Division water user, the
Central Arizona Project, bears the burden of most of the delivery reduction. The timing of the
reduction is based on the use of computer models to simulate reservoir operations. The model
study focuses on the statistical probability of reservoir levels dropping below a critical “protect”
level. The Six States endorse this framework and propose to adopt the protect level in Lake
Mead of elevation 1050 (7.471 maf content) which is the elevation of the intake structure for the
Southern Nevada Water Project. The Bureau of Reclamation has named this shortage strategy
“80P1050." In accordance with the Bureau’s studies, this level would not be guaranteed but the
risk of drawing down to below that level would be limited to 20%. When the model studies
indicate that the reservoir level is in jeopardy, a first tier shortage would be declared which would
reduce Arizona’s consumptive use by the CAP and other similar priority users to no more than
1,000,000 acre feet (about a 500,000 af reduction). Nevada would also share in shortages, but to
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a much more limited extent. If reservoir conditions continue to deteriorate, additional cuts in use
by CAP will be required.

VL  Qverrun Accounting
The Draft California 4.4 Plan includes a provision that allows individual entitlement

holders to exceed their yearly apportionment. The proposed overrun would be constrained by a
maximum allowable accrual and would be subject to repayment in subsequent years. The overrun
accounting provision is tied to the administration of agricultural éntitlements.

The Six States are concerned with the overrun provisions. First, as the Colorado River
enters into an era of limits, the States expect the Bureau of Reclamation to strictly enforce its
contracts and the entitlements. In essence, within the Lower Basin, the Bureau must play the role
of the State Engineer and enforce current limits on diversions by water users. Secondly, the Six
States are leery of proposals that would allow significant diversions above the amount of water
allowed to a state in shortage, normal, or limited surplus years according to the proposal
described in this paper. It would be extremely inequitable to allow California agricultural districts
to overrun their diversions by 10%, which is over 300,000 acre feet, while at the same time calling
for the Central Arizona Project to reduce diversions by 500,000 acre feet because a shortage had
been declared. |

In spite of these significant concerns, the Six States do recognize that there may be limited
occasions when jnadvertent overruns will occur. Due to the fact that the annual entitlerent of a
Junior priority district is dependent on the actual use by a senior priority user, there may be
occasions when a district will order water only to find out later that it had exceeded its contract
entitlement. This matter is further compounded in the Lower Basin because a state’s
apportionment is for consumptive use rather than diversions. Until the books are reconciled to
calculate diversions less measured and unmeasured return flows, it may not be possible to know
whether or not an overrun has occurred until the after-the-fact accounting is completed.

The Six States propose that a limited form of overrun accounting be instituted. It must be
based on the following principles:

1.) Overruns must be inadvertent.
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2.) Overruns may not exceed 7% of annual entitlement.
3.) Overruns must be repaid the following year by the entity that benefitted from the
extra water unless the following year’s operation is controlled by the flood control

regulation and water must be released beyond downstream demands,

VIL Control of Illegal Diversions and Uses
The implementation of interim reéervoir operating criteria cannot stand alone in the water

management of the Lower Colorado River. The Six States’ concern about California’s
continuing use of Colorado River water above its basic apportionment is an indicator that they
believe that the era of limits in the Lower Basin has begun. In order to implement and enforce
these limits so that other states or individual water entitlement holders are not adversely impacted,
the Bureau of Reclamation must move forward with its identification of

Lower Basin water users who are either exceeding contract entitlements or are diverting water
without a contract. The Bureau must take Steps necessary to require more accurate measurement
and reporting of diversions.' It must also develop accurate techniques for determining both
measured and unmeasured return flows to the river. The issues of withdrawal of Colorado River
water from wells must be dealt with either by adopting a modified version of the “bright line”
approach currently being considered by the Bureau or by some other scientifically and legally
valid approach. The Bureau must consult with the affected states and water users before

proposing any final regulation, but it should establish a schedule and process to undertake this
necessary step.

VIL Conclusion

The Governor’s representatives of the States of Arizona, Colorado, Nevada, New
Mexico, Utah and Wyoming have stated on numerous occasions their desire to work with
representatives of California to develop and implement a plan that will, over time, eliminate
California’s dei)endence on Colorado River water above its 4.4 maf basic apportionment. One
critical component of that plan is the implementation of interim [ake Mead reservoir operating

criteria that will provide California M&I entities greater security of supply through the Colorado
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River Aqueduct than currently exists. The Six State Representatives conditioned their willingness
to work on mutually agreeable interim operating criteria on California’s commitment to enfer into
a defined, enforceable program to reduce its dependence on Colorado River water over its basic
entitlement in a way that avoids undue risk of shortage to other Basin States. While California
has not yet completed the 4.4 Plan that will create the framework for the defined, enforceable
program that the Six States require, it has made meaningful progress. In recognition of that
progress and in order to move the discussions forward, last October the Six States set forth their
principles for defining the interim operating criteria. They have now added additional explanation
and detail to those principles.

The Six State proposal is based on a number of legal and policy considerations. Critical to
these considerations is that the interim operating criteria must be accomplished within the existing
“Law of the River.” Also, any risk of future shortages resulting from the interim operating criteria
be must be borne by those who benefitted. The proposal for surplus determination is similar in
approach to that proposed in the December 1997 Draft California 4.4 Plan, but contains
differences in several of the specific provisions. The Six States also believe that issues of shortage
criteria, overrun accounting, and control of illegal diversions and uses must be addressed and have
suggested how those issues should be resolved. '

The representatives of the Six States believe that this proposal should be viewed as a
positive step toward the successful completion and implementation of the California 4.4 Plan.
They believe the time has come to expedite discussions with California’s representatives on these

critical Colorado River issues.
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ATTACHMENT F

Surplus Criteria Proposal by California

This attachment contains a document prepared by agencies in California presenting
their recommendations on interim surplus criteria. This document was published as
Exhibit A of an October 15, 1999 document entitled Key Terms for Quantification of
Settlement Among the State of California, 11D, CVWD and MWD.

COLORADO RIVER INTERIM SURPLUS CRITERIA FEIS



EXHIBIT A:

SURPLUS CRITERIA FOR MANAGEMENT OF THE COLORADO RIVER

Need For Development of Revised Interim Surplus Criteria

The Criteria for Coordinated Long-Range Operation of the Colorado River Reservoirs
(LROC) reflect the multiple purposes for which the reservoir system is operated. Resource
management requires the optimization of the operation of the Colorado River System reservoirs
to satisfy the growing needs of these purposes. The Colorado River has been widely developed
through great investments by the federal government and many water and power agencies to
provide system storage of more than 60 million acre-feet. The reservoir system and its extensive
étorage allows the operation of the Colorado River to be efficiently managed so as to optimize
the beneficial use of this resource which supports more than 20 million people and multi-billion

dollar farm and business economies.

The governing view of river operations during the development of the LROC anticipated
that the level and growth of water needs for this period and beyond would be such that little or
no surplus water would occur, and did not contemplate a prolonged interim period of surplus
water. Most effoﬂé relating to reservoir operations in the development of the LROC focused on
shortage criteria. Consequently, Colorado River management has the consequence of
maximizing the amount of water held in storage in the near term. This strategy tends to force
more flood control releases in wet years, in excess of downstream needs and the ability to divert
and store such water for subsequent use. In dry years, this strategy leans towards not releasing

water to users even though there is a high probability for the next fifteen years of surplus water
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releases in excess of needs and the ability to store and divert such water. Overall, this strategy
does not optimize the beneficial use of this valuable resource because it does not take full
advantage of the high volume of storage created by the extensive infrastructure on the river. It
was also envisioned in the 1968 Colorado River Basin Project Act that there would be a federal
augmentation of the flow of Colorado River. In the absence of augmentation, the ability to

optimize the use of available surplus water and to store water off-stream is essential.

Revised interim surplus criteria are needed to guide reservoir operations to increase the
reasonable and beneficial use of surplus water while keeping risk of shortages.minimal. Specific
criteria would provide for more effective and efficient use of Colorado River water by providing
for steadier releases over longer periods of time. This would reduce the need for flood control
releases in excess of the downstream needs, and increase the ability to divert and store such

water for subsequent use.

Surplus criteria based on these principles would promote water use efficiency, and
provide increased reliability and predictability to Colorado River water users. Predictability
would allow water agencies to more effectively plan for the future, and more efficiently allocate
limited resources as appropriate. More predictable releases could also benefit the planning

required for developing the Lower Colorado River Multi-Species Conservation Program.
A. Implementation of Surplus Criteria

Revised interim surplus criteria should preferably be developed pursuant to Article III(3)
of the LROC. These surplus criteria would be used in conjunction with the LROC to develop the

annual operating plan (AOP). In this way, the surplus criteria will provide a high degree of



certainty by adoption through a formal process with public comment and input, and publication
in the Federal Register. Certainty is enhanced through the five-year review process already
present in the LROC which requires consultation with the Basin states and water users, before
changes to the surplus criteria can be implemented. By keeping reviews of the surplus criteria on
a five-year time frame, agencies can develop data and gain experience on how the surplus criteria

are operating without reacting to annual fluctuations.

By the same token, the five-year review process in the LROC provides flexibility through
a process in which the surplus criteria can be adjusted without requiring a lengthy administrative
process. The AOP consultation process will serve to put parties on notice of any concerns
regarding the operation of the surplus criteria, which can then be addressed through the five-year
review. This orderly process will prevent sudden or unilateral changes to the surplus criteria
while providing flexibility to adapt the surplus criteria to changed conditions as circumstances

warrant.

The current schedule for development of surplus criteria by the Department of the
Interior calls for circulation of final NEPA documentation in December 2000, with a Record of
Decision by January 2001. This schedule allows the surplus criteria to provide the sought for

benefits and certainty within a reasonable timeframe.
B. Revised Surplus Criteria

Revised interim surplus criteria, also referred to as “River Re-operations”, are based on a
strategy of optimizing use of existing storage to make available the maximum amount of surplus

water while keeping risk of shortages to a minimum during at least the first fifteen-year period of
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the California Quantification Settlement, and possibly beyond. This allows for an efficient use
of the existing supply of Colorado River water by utilizing storage to reduce flood control
releases. The use of revised surplus criteria during this period also allows California to achieve a
“soft landing”, avoiding severe supply impacts and lengthy legal disputes over water rights, in
implementing the California Plan to reduce annual Colorado River water usage to 4.4 million

acre-feet when required.

The proposed surplus criteria specifically use elevations at Lake Mead as a trigger,
instead of the previous concept, which used avoidance of flood control releases as the trigger.
This management strategy uses three levels of surplus water releases with elevation triggers that

are adjusted periodically to reflect real world conditions in the Colorado River Basin.

The proposed surplus criteria provide significant surplus water benefits to California,
Arizona, and Nevada--allowing for beneficial use of water that would otherwise likely be lost.
River modeling indicates that the risk of shortage to Arizona and Nevada is quite slight, and even
these small risks can be mitigated. For instance, with regard to shortage risk for the Central
Arnizona Project caused by revised surplus criteria, there would be a zero percent likelihood of
shortage through 2010, and a 1 to 6 percent likelihood from 2011 through 2015. Withdrawing
prior surplus water from groundwater storage could completely offset the likelihood of shortage
through 2015. Such surplus criteria would provide for more effective use of surplus water, and

provide greater benefits to California, Arizona, and Nevada than under previous proposals.

The proposed three levels of surplus criteria are as follows:
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Level 1 Surplus Release — Level 1 surplus releases will be based on a Lake Mead

elevation at or above 1,160 feet (17.6 million acre-feet (MAF) in storage at Lake Mead) starting
in 2001 and rising to 1,166 feet (18.4 MAF in storage) by 2015. The trigger elevations will be
adjusted based on demands within the Upper Basin. Actual trigger levels will be based on reality
and have the ability to be adjusted depending on the real usage of Colorado River water. If the
Upper Basin demand for a given calendar year differs from the current assumed projection of
demand, the elevation levels will be adjusted upward or downward by 1-foot for every

1.7 percent change in the Upper Basin demands. Level 1 surplus releases will be available to
Arizona, California and Nevada for all direct uses or off-stream storage based on the current
surplus allocation (46%-50%-4%, respectively). Storage water is essential for increasing water
supply reliability during inevitable shortage or normal years. Any water apportioned to but

unused in any state will be available for use in the other states.

Level 2 Surplus Release — Level 2 surplus releases will be based on a Lake Mead

elevation at or above 1,116 feet (13.0 MAF in storage) in 2001 (but below the Level 1 surplus of
1,160 feet in that year) and rising to 1,125 feet (13.9 MAF in storage) in 2015 (but below the
Level 1 surplus of 1,166 feet in that year). Here again, the trigger elevation will be subject to

adj ustment over time. If the Upper Basin demand for a given calendar year differs from the
current assumed projection of demand, the elevation levels will be adjusted upward or downward
by 1-foot for every 1.1 percent change in the Upper Basin demands. Under a Level 2 surplus
declaration, surplus water will be made available for the following uses: Metropolitan will keep
the Colorado River Aqueduct full, the Southern Nevada Water Authority will meet water needs

In its service area, and the Central Arizona Project will meet water needs in its service area. In
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keeping the Colorado River Aqueduct full, Metropolitan will divert water conserved and
available to Metropolitan under the IID/MWD Water Conservation Program, the IID-SDCWA
Transfer, and the All American and Coachella Canal lining projects before diverting Level 2
surplus water. Surplus water will not be made available for any other agricultural uses. Surplus
water may be stored for municipal and industrial uses only. Any water apportioned to but

unused in any state will be available for use in the other states.

Level 3 Surplus Releases -- Level 3 surplus releases will be based on a Lake Mead

elevation at or above 1,088 feet (10.5 MAF in storage) in 2001 (but below the Level 2 surplus of
1,116 feet in that year) and rising to 1,098 feet (11.3 MAF in storage) in 2015 (but below the
Level 2 surplus of 1,125 feet in that year). Here again, the trigger elevation will be subject to
adjustment over time. If the Upper Basin demand for a given calendar year differs from the
current assumed projection of demand, the elevation levels will be adjusted upward or downward
by 1 foot for every 1 percent change in the Upper Basin demands. Under a Level 3 surplus
declaration, surplus water will be made available to satisfy Indian and urban demands;
Metropolitan will keep the Colorado River Aqueduct full, the Southern Nevada Water Authority
will meet water needs in its service area, and the Central Arizona Project will meet urban and
Indian water needs in its service area. In keeping the Colorado River Aqueduct full,
Metropolitan will divert water conserved and available to Metropolitan under the IID/MWD
Water Conservation Program, the [ID-SDCWA Transfer, the All American and Coachella Canal
lining projects, and-an additional 100,000 acre-feet from other sources annually, before diverting
Level 3 surplus water. The additional 100,000 acre-feet will come either from already banked

off-stream storage or an option type program similar to the MWD-PVID Test Land Fallowing
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Program. Surplus water will not be made available for agricultural uses or for off-stream
stcrage. Any water apportioned to but unused in any state will be available for use in the other

states.



ATTACHMENT G

Surplus Criteria Proposal by Pacific Institute

This attachment contains correspondence from the Pacific Institute for Studies in
Development, Environment, and Security. Included are a February 15, 2000 letter
report presenting their proposed alternative for interim surplus criteria and an excerpt
from their September 8, 2000 letter of comment on the DEIS, in which they propose
certain modifications of the alternative proposed in February. The entire text of their
September 8, 2000 letter is reproduced in Volume III.

COLORADO RIVER INTERIM SURPLUS CRITERIA FEIS
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American Rivers - Defenders of Wildlife - Environmenta!l Defense - Friends of Arizona Rivers
Glen Canyon Institute - Grand Canyon Trust - Land and Water Fund of the Rockies
Pacific Institute for Studies in Development, Environment, and Security
Sierra Club : Sonoran Institute

David Hayes

Acting Deputy Secretary of the Interior
Department of the Interior

1849 C Street, NW

Washington, DC 20240

Robert Johnson

Regional Director

Lower Colorado River Region
Bureau of Reclamation

PO Box 61470

Boulder City, NV 89006

RE: Colorado River Interim Surplus Criteria

February 15, 2000

Dear Mr. Hayes and Mr. Johnson:

On behalf of American Rivers, Defenders of Wildlife, Environmental Defense,
Friends of Arizona Rivers, Glen Canyon Institute, Grand Canyon Trust, Land and Water
Fund of the Rockies, the Pacific Institute for Studies in Development, Environment, and
Security, Sierra Club, and the Sonoran Institute, we submit the following set of interim
surplus criteria. We support the development of interim surplus criteria that would
facilitate California’s reduction in demands on the Colorado River to 4.4 million acre-feet
(maf) per year by the year 2015. Yet, absent explicit environmental safeguards, interim
surplus criteria for the Colorado River could have long-term negative impacts on the
Colorado River Delta. We write to ensure that the needs of the Delta are recognized and
satisfied as California implements its 4.4 Plan. We submit the following general set of
interim surplus criteria as an alternative that would balance the municipal and industrial
(M&I) water needs of Southern California and Southern Nevada with the instream flow
requirements of the lower Colorado River and its Delta. We urge you to consider these
interim criteria in the upcoming draft Environmental Impact Statement.

In his speech before the Colorado River Water Users Association in Las Vegas last
December, the Secretary of the Interior described an important environmental baseline
that should inform the development of interim surplus criteria. The Secretary stated that
surpluses must be determined and allocated with no net loss of environmental benefits.

“No net loss” sets an important minimum standard and is a welcome commitment by the
Secretary.
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Background

Historically, prior to the construction of dams, diversions, and other reclamation
projects, millions of acre-feet of Colorado River water flowed every year through the
Colorado River Delta and into the Upper Gulf of California, supporting tremendous
levels of biological productivity and diversity. The Delta has been degraded as human
demands have dramatically reduced the amount of water reaching the Delta. Except for
years with unusually high run-off, virtually the entire flow of the Colorado is now
captured and used before reaching the river's mouth. However, even without the historic
flows, the remnants of the Delta and Upper Gulf still comprise the largest and most
critical desert wetland in North America, as well as one of the world's most diverse and
productive marine ecosystems. In recent years, flood release flows from upstream dams
have prompted the re-emergence of ecologically valuable riparian habitat and have been
strongly correlated with a rise in the shrimp catch in the Upper Gulf, an indication of the
renewed viability of an important estuary. In 1993, Mexico affirmed the importance of
the region and designated it a Biosphere Reserve, which has since received international
recognition.

At its upper reaches, the Delta is dominated by vegetation such as cottonwoods and
willows, offering more than twice the amount of native riparian habitat found in the entire
reach of the river in the United States from Hoover Dam to Morelos Dam. The native
riparian vegetation of the lower Colorado River and the Delta evolved in response to
occasional flood events; such flows must be replicated to ensure the continued viability
of these species. The middle extent of the Delta contains extensive backwaters filled by
occasional floods, providing valuable wetland habitat for migratory birds as well as a
myriad of local species. The Delta supports several species listed by the U.S. Fish &
Wildlife Service, including southwestern willow flycatchers (Empidonax traillii extimus),
Yuma clapper rails (Rallus longirostris yumanensis), totoaba (Totoaba macdonaldi) and
desert pupfish (Cyprinodon macularius), while the river’s estuary is home to the vaquita
porpoise (Phocoena sinus), the world’s most endangered marine mammal.

Interest in the Delta of the Colorado River has grown markedly in the past decade.
Scientists from Mexico and the United States are studying the physical and biological
characteristics of the region, increasing our understanding of its value not only as a desert
wetland and stopover on the Pacific Flyway, but also as a species reservoir for the lower
Colorado River as a whole. Historically, plant and animal species moved upstream to re-
colonize the riparian corridor of the lower Colorado after periodic large-magnitude floods
devastated that reach of the river. Recent, preliminary research indicates that the quantity of
Colorado River baseline flows necessary to sustain the upper reaches of the Delta on an
annual basis is at least 32,000 acre-feet, with periodic flood flows of at least 260,000 acre-
feet every four years, on average, to promote seedling recruitment.’ These instream flows
thus represent the minimum quantities necessary to prevent a net loss of environmental

! See Glenn, Edward P., Valdes-Casillas, Carlos, “Importance of United States’ Water Flows to the
Colorado River Delta and the Northern Gulf of California, Mexico,” unpub. October 13, 1998, at 14; and
Luecke et al,, 4 Delta Once More, Washington, DC: EDF Publications, June 1999.
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benefits in the upper reaches of the Delta. (Such flood flows would also have a
demonstrable salutary effect on the lower reach of the Colorado River within the United
States, freshening backwaters and promoting germination of native vegetation.) Ongoing
research will further improve our understanding of the ecosystems of the Delta and Upper
Gulf. This research will also describe the instream flow requirements of other elements of
the system. When they become available, these refined assessments of instream flow
requirements should be incorporated into the interim surplus criteria described in the
following.

No Net Loss

The Secretary’s “no net loss” standard should be applied to the losses to the Delta
from allocating “surplus” water to California and to any other potential losses in the
United States or Mexico. No water shall be considered surplus until the Secretary has
been assured, through a plan for releases of sufficient instream flows, mitigation,
reservoir management, and other measures, that additional consumptive use would cause
no net loss of the environmental benefits that would result if the potential “surplus” were
left in the niver. Water is surplus only if those benefits are maintained by flows or
through mitigation. Managing water available in the river after satisfying the lower basin
and Mexican apportionments could benefit riparian areas or wetlands or fish and wildlife
or endangered species or water quality, in the United States and/or in Mexico. If there is
scientific evidence that these benefits would be lost by consuming the -water, no
determination of surplus shall be made until the loss of those benefits can be mitigated.

An assessment of the environmental benefits that could accrue if the erstwhile surplus
water were not consumed is therefore a prerequisite to allocating surpluses. Conducting
such an assessment will require a well-funded adaptive management program for the
Delta that includes monitoring and research. Such a program should be an integral
component of the interim surplus criteria. Such an adaptive management program is
necessary to understanding the environmental baseline and satisfying the Secretary’s no
net loss standard.

Discretion

Allocation of surplus water, over and above the basic lower basin apportionment, is a
discretionary function of the Secretary that can and should be exercised consistent with
other responsibilities incumbent upon him for allocating the benefits of the river,
planning its use, and protecting its resources. Past decisions on development, basic
allocations, and operations were made before most of those other responsibilities had
been articulated under laws and policies of the United States. This has resulted in serious
environmental harm. Given this situation, the Secretary can and should use his discretion
in this more enlightened era to the maximum extent possible to ensure that his decisions
result in no further harm and, wherever possible, in an improvement of environmental
quality.

Environmental needs must be met before any quantity of discretionary water is
dedicated to consumptive uses. Until then it is not truly “surplus.” Environmental losses
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were perhaps unfortunate consequences of the basic allocations embedded in the law of
the river and related development; but they need not be perpetuated when the Secretary
has discretion over whether and when to allocate additional water. The Secretary
recognized as much when he insisted that the surpluses must be determined and allocated
with no net loss of environmental benefits.

Surplus Criteria

We support the development of interim surplus criteria to guide the Secretary of the
Interior’s decision to determine a surplus condition for the Colorado River. We agree
that interim surplus criteria should facilitate California’s reduction in consumptive use of
Colorado River water down to California’s entitlement of 4.4 maf/year. Since the
objective is California’s successful and timely implementation of a 4.4 Plan, surplus
criteria should be interim and should be explicitly linked to California’s diligent and
timely reduction of demand on Colorado River water. We are in general agreement with
the principle offered by the Six States' proposal that interim surplus criteria should be
directed towards providing greater security of supply through the Colorado River
Aqueduct (CRA), after all other potential sources of Colorado River water are exhausted.
We further agree that the declaration of surplus under the interim criteria should be
explicitly linked to California’s diligent implementation of water conservation strategies
as specified in the 4.4 Plan, and that surplus allocations should be suspended in the

absence of such implementation. In any case, these interim criteria should expire in
2015.

Absent a prolonged above-average cycle of precipitation in the Upper Basin and
explicit environmental safeguards, the interim surplus criteria would reduce Colorado
River reservoir storage, in turn decreasing the likelihood of the flood release and space-
building flows that sustain the Colorado River Delta, undermining efforts to restore and
preserve the Delta and violating the Secretary’s no net loss standard.

Prior to the implementation of interim surplus criteria, there must be a guaranteed
delivery of water to the Delta. Surplus conditions should not be declared until sufficient
water is identified and scheduled to be delivered to meet the water needs of the Delta, as
described above. Article II(A) of the Supreme Court Decree (1964) states that “river
regulation” and flood control are the Secretary’s first priority in managing the Colorado
River, precedent over deliveries for consumptive uses. “River regulation” has yet to be
satisfactorily defined; today it necessarily encompasses the full range of the Secretary’s
authority and missions under current law including but not limited to fish and wildlife,
recreation, water quality, and conservation of endangered species. As a first priority
under the Decree, “river regulation” would therefore permit the delivery of water to the
Delta as described below.

We recommend an interim tiered strategy to meeting the needs of both the Delta and
the municipal and industrial needs of California’s coastal plain and of southern Nevada.
This tiered strategy is a modified version of that proposed by the Six States in December
1998. In this modified approach, guarantees of delivery to satisfy the baseline needs of
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the Delta would be made before any surplus flows for M&I could be allocated in the
United States or Mexico. In the tiered interim surplus strategy outlined in the following,
surplus agricultural deliveries could only be scheduled after the Secretary makes his no
net loss determination as described above, including scheduling the necessary delta flood
flows. Diversions for off-stream storage and groundwater banking would be permitted
from flood release flows.

Proposed Interim Surplus Criteria
We recommend that the Interim Surplus Criteria contain the following provisions:

No water shall be considered surplus until the Secretary has been assured, through a
plan for releases of sufficient instream flows, mitigation, reservoir management, and
other measures, that additional consumptive use would cause no net loss of the
environmental benefits that would result if the potential “surplus” were left in the river. If
there is scientific evidence that these benefits would be lost by consuming the water, no
determination of surplus shall be made until the loss of those benefits can be mitigated.
The Secretary shall make a no net loss determination before releases at any of the three
surplus tiers — partial M&I, full M&I, or full surplus.

The Secretary’s no net loss determination shall be based on an assessment of the
lower Colorado River as a whole, including the Colorado River Delta. Conducting such
an assessment will require a well-funded adaptive management program for the Delta that
includes monitoring and research. Current research, based on empirical evidence from
the past decade, suggests that the baseline and Delta flood flow releases described below
may serve as interim mitigation measures. The Delta flow requirements and other
conditions necessary to achieve no net loss shall be adjusted from time to time as the
Secretary deems appropriate based on scientific and technical information.

The surplus criteria described below are interim and are intended to expire in 2015.

1) Normal Year
Normal years will be declared when available Lake Mead storage is at or below
elevation 1120.4 (13.40 maf storage). This level will allow a minimum of five years
of normal year deliveries through a drought cycle represented by the 34™ percentile
lowest five year average of historic runoff. At the end of the five-year period, the

reservoir elevation would be at 1083, which is the minimum power head (9.764 maf
content).

2) Baseline Delta Flows
When Lake Mead storage is above elevation 1120.4, the Bureau of Reclamation will
deliver at least 32,000 af to the Delta.” These waters shall be released on a consistent,
regular basis, to provide a perennial flow for the upper reaches of the Delta.

? Quantities of water determined sufficient to provide baseline and flood flows for the Colorado River
Delta shall be adjusted periodically through adaptive management based on ongoing research and data
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Partial M&I Surplus

Equivalent to the Six States’ 1998 proposal, that releases will be dependent on the
water demands in the given year, reduced by the conservation opportunities available
in dry years. This tier yields a maximum surplus of about 412,000 af for California
and half of Nevada’s demonstrated surplus demand. Total volume of this tier is
equivalent to that needed to deliver 1.212 maf through the CRA, considering the
amount of core transfer programs already in place, less 250,000 af. This tier is
implemented between Lake Mead elevation 1125 and elevation 1145, upon a *“no net
loss” determination by the Secretary, as described above, and based on such
conditions and operational changes as the Secretary may require.

Full M&I Surplus

Equivalent to the Six States’ 1998 proposal. This would effectively make available
an additional 250,000 af for MWD, after other sources had been exhausted, and
would satisfy southern Nevada’s full M&I needs. In this tier, surpluses could not be
used for offstream storage, groundwater banking, or agricultural uses. This tier is
triggered at Lake Mead elevation 1145, upon a “no net loss” determination by the
Secretary, as described above, and based on such conditions and operational changes
as the Secretary may require.

Delta Flood Flows

This tier is triggered by the Bureau of Reclamation’s 70 percent flood control
avoidance (70A1) elevation, which is the elevation required on January 1 to avoid
flood control releases with a 70% assurance over the next sixty years. This is a
slightly more liberal definition of surplus than the Bureau’s “70R” criteria. When the
surface of Lake Mead exceeds this elevation at the beginning of the year, the Bureau
will deliver at least 260,000 af to the Delta.> These waters shall be released as late in
the Spring as possible without violating Army Corps of Engineers flood control
release guidelines.

Full Surplus

Upon a “no net loss” determination by the Secretary, as described above, and based
on such conditions and operational changes as the Secretary may require, this tier is
triggered when an assumed runoff, set at the 70" percentile of exceedance (roughly
17.3 maf), less uses and losses and delta flood flows, would cause Lake Mead
elevation on January 1 to exceed the required system space capacity of 5.35 maf. In
this tier, agricultural uses would be permitted, in addition to the M&I permitted in
previous tiers.

Shortage Criteria

The implementation of surplus criteria based upon demand rather than supply, as is

the case with the California 4.4 Plan and current efforts to develop security of supply
through the CRA, will increase the likelihood of shortage conditions on the river in future
years. The Department of the Interior should define shortage criteria so that stakeholders

collection.
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will be better able to project future supply and plan accordingly. The Record of Decision
should commit the Department of the Interior to commencing rulemaking and appropriate
environmental reviews at once, leading to setting shortage criteria that will based on
principles consistent with those that guide the surplus criteria, including protection
against net loss of environmental benefits.

Mexico and the Delta

If at any time surplus flows intended to benefit the Delta are intercepted and
consumed by users within Mexico, further deliveries of surplus waters for such purposes
shall cease unless and until Mexico enters into a commitment to prevent future releases
from being diverted and consumed and to guarantee their delivery to the Delta.

Mexico and Surplus

Article 10 of the 1944 Treaty with Mexico grants the International Boundary and
Water Commission (IBWC) the discretion to determine surplus flows to Mexico. It is
therefore beyond the scope of the current process to set surplus criteria for Mexico.

Thank you for the opportunity to participate in this important process.

Sincerely,

Mindy Schlimgen-Wilson William J. Snape, III
Associate Director Legal Director
Southwest Regional Office Defenders of Wildlife
American Rivers

Dan Luecke Timothy Flood

Regional Director
Environmental Defense

Conservation Coordinator
Friends of Arizona Rivers

Pamela Hyde Geoffrey S. Barnard
Executive Director President
Glen Canyon Institute Grand Canyon Trust



Page 8 of 8
Interim Surplus Criteria

Bruce C. Driver Jason Morrison
Executive Director Senior Associate
Land and Water Fund of the Rockies Pacific Institute for Studies in Development,

Environment, and Security

Steve Cornelius Steve Glazer

Borderlands Director Charr

Sonoran Institute Colorado River Task Force
Sierra Club

cc: Bill Rinne, Bureau of Reclamation

Jayne Harkins, Bureau of Reclamation

Tom Ryan, Bureau of Reclamation

Larry Anderson, Utah Division of Water Resources

Wayne Cook, Upper Colorado River Commission

Gordon Fassett, Wyoming State Engineer

Thomas Hannigan, California Department of Water Resources
Patricia Mulroy, Southern Nevada Water Authority

Rita Pearson, Arizona Department of Water Resources
Thomas Turney, New Mexico State Engineer

Greg Walcher, Colorado Water Conservation Board

Gerald Zimmerman, Colorado River Board of California
John Bernal, IBWC

Arturo Herrera Solis, CILA .

Julia Carabias Lillo, SEMARNAP -
Francisco Oyarzabal Tamargo, Comision Nacional del Agua
Lic. José Samaniegos, SEMARNAP
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The following information is excerpted from an attachment to the Pacific Institute's letter of
September 8, 2000 commenting on the Colorado River Interim Surplus Criteria Draft EIS.

PACIFIC INSTITUTE PROPOSAL

The “Environmental Interim Surplus Criteria,” submitted by ten NGOs and subsequently
endorsed by the Center for Biological Diversity and The Wildemess Society, should be analyzed
in a supplemental DEIS. These criteria would satisfy the objective of facilitating California’s
reduction in its use of (blorado River water, without forcing the environment to bear the costs of
such actions. Although similar in many respects to the Six States Plan, the Environmental
Criteria differ sufficiently to merit appraisal in a supplemental DEIS.

In the following, and per previous conversations and correspondence with Reclamation staff, we
offer suggestions as to how best to model the Environmental Interim Surplus Criteria, and
suggest several specific projections that should be included in the supplemental DEIS.

Clarifications:
* Reclamation should model the monthly release schedule under ‘“2) baseline delta flows” so
that these delta flows are relatively constant throughout the year

= Reclamation should model the monthly release schedule under “5) delta flood flows” so that
100% of such releases are made from May through July, peaking in June at a ratio of 35%:
45%: 20% (flows in other months would be released by the baseline flow trigger, above)

* Due to difficulties in modeling a Secretarial determination of “No Net Loss,” for the
purposes of modeling Reclamation should assume that such a determination is made

Differences between the Environmental Criteria (“NGO”) and the 7 States’ Plan (“States”):
* Normal elevation trigger. < 1120.4 for NGO, < 1125 for States

= Baseline delta flows 0.032 MAF above elevation 1120.4 for NGO; none for States

* Partial M&I/Domestic surplus elevation triggered between 1125 & 1145 for both; for
purposes of these modeling runs, the quantities of water released under the two plans are
equivalent

* Full M&LU/Domestic Surplus triggered above elevation 1145. NGO plan equivalent to
States’ plan with the following exceptions: Total deliveries through the Colorado River
Aqueduct would be limited to 1.212 million acre-feet under the NGO plan instead of 1.250
under the States’ plan

* Delta Flood Flows triggered by Reclamation 70 percent flood control avoidance elevation
(70A1) under the NGO plan; no such release under the States’



Pacific Institute comments on
the Interim Surplus Criteria DEIS
September 8, 2000 Page 9 of 14

Full Surplus/Quantified Surplus 70R trigger for both plans, although for the purposes of
determining the trigger elevation the NGO plan considers the above delta baseline and flood
flows as “uses” and the States plan does not (so the trigger elevation will be higher under the
NGO plan). Unlike the States’ plan, under the NGO plan, no water would be made available
to Califomia or Nevada for off-stream storage, including groundwater banking, under this
tier, and no surplus water would be made available to Arizona for such purposes under this
tier.

Flood Control Surplus equivalent for the two plans
Shortage Criteria the NGO plan does not establish shortage criteria



ATTACHMENT H

Lower Division Depletion Schedules

This attachment contains schedules of projected depletions (consumptive use) of
Colorado River system water by the Lower Division States. These schedules were
used in the Colorado River Simulation System to model the river system operation
under baseline conditions and the alternatives.

COLORADO RIVER INTERIM SURPLUS CRITERIA FEIS



Attachment H

Lower Division Depletion Schedules

Overview

This attachment to the Colorado River Interim Surplus Criteria FEIS consists of the
depletion schedules for the Lower Division states (17 tables) that were used to simulate
the Colorado River water demands under the modeled baseline conditions and each of
the surplus alternatives. These schedules contain the states’ projections of future water
needs. Separate schedules were used for normal, surplus, and shortage conditions.
Schedules used for more than one alternative and/or baseline conditions are hereafter
noted accordingly. It should be noted that the data presented in this attachment is model
input data and should not be confused with the model output data discussed in Section
3.3.4 and 3.4 of the main document.

Normal Depletion Schedules With and Without California Transfers

The surplus alternatives (Basin States, California, Flood Control, Six States, and
Shortage Protection alternatives) and the baseline conditions used normal schedules that
included proposed California intrastate water transfers.

A breakdown of the depletions for the major diverters in each state is included in the
appropriate schedule. Smaller diversions are aggregated into a single amount that is
referred to as “Other Users” (i.e. Other AZ Users). Table H-1 presents a summary of
the Lower Basin depletion schedule that shows depletions for the major diverters and
other users by state as well as a total for the lower basin. The “other user’s” depletion
schedules (from Table H-1) for the states of Arizona, California and Nevada are shown
in more detail on Tables H-3, H-4 and H-5, respectively.

The baseline conditions were also modeled without California intrastate water transfers
and the results were evaluated in a sensitivity analysis (see Attachment L). The
California intrastate water transfers affect the schedules of MWD, CVWD and IID only.
The depletion schedule for these entities under the baseline without transfers modeled
conditions are also presented in Table H-2. It should be noted that the transfers were
based on Reclamation’s interpretation of the original California 4.4 Plan (December
1997) and subsequent discussions with the State of California with respect to data
changes. It should also be noted that IID’s depletion schedule under these modeled
conditions reflects IID’s most recent 10-year average depletion.

The California Alternative normal schedule is shown in Table H-11. This schedule is
not to be confused with the depletion schedules that were used to model the four other
surplus alternatives (Basin States, Flood Control, Six States, and Shortage Protection
alternatives). Under the California Alternative, PVID is assumed to transfer 100,000
acre-feet to the MWD under normal conditions. This modeling assumption is indicative
of the type of intrastate water transfer that might occur under the California Plan and is
not intended to imply that the transfer will occur. The depletion schedules of the rest of
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the California users, as well as for the states of Arizona and Nevada remained
unchanged from the normal schedules used to model the other alternatives.

For all normal schedules, Arizona depletions for the first four years (2002 through
2005) are below its 2.8 million acre-feet (maf). Arizona’s unused apportionment is
distributed as follows:

e  Metropolitan Water District of Southern California (73 percent of unused
apportionment), and

e  Southern Nevada Water Authority (27 percent of unused apportionment)

Shortage Depletion Schedules

Under shortage conditions, the model used operating rules to determine the shortage
condition deliveries, instead of using specific shortage schedules, as discussed in
Section 3.3.3.

Under a Level 1 shortage condition, the CAP deliveries are reduced to one mafy and the
SNWA receives a delivery reduction equal to four percent of the total shortage amount.
The model computes and allocates these Level 1 shortage condition deliveries in years
when the modeled conditions render a Level 1 shortage condition. Table H-6 presents a
summary of the Lower Division depletion schedule with the reduced CAP and SNWA
depletions under a Level 1 shortage condition. The California normal depletion amount
is included to show a total for the lower basin after a Level 1 shortage is computed.

A Level 2 shortage condition occurs if the Lake Mead water surface elevation drops
below 1000 feet msl. Under a Level 2 shortage condition, the deliveries to the CAP and
SNWA are further reduced, as needed, to maintain the Lake Mead water level at 1000
feet msl. If the Lake Mead water level continues to drop and if the CAP deliveries are
reduced to zero, then at that time, the deliveries to MWD and Mexico would also be
reduced, as needed, to maintain the Lake Mead water surface level at 1000 feet msl.
CAP deliveries of zero were not observed in the simulations conducted as part of this
FEIS.

Surplus Depletion Schedules

For the baseline conditions and Shortage Protection Alternative, the full surplus
depletion schedule was used to model deliveries under surplus water supply conditions.
Under a full surplus condition, the full amount of surplus water requested by each
agency with a surplus water contract is delivered.

Furthermore, a full surplus delivery would be available under baseline conditions and
all surplus alternatives when water is released from Lake Mead in excess of lower basin
demands due to flood control regulations. Under these conditions, the model will
assume delivery of up to the annual full surplus schedules, depending upon which
month the flood control begins. Once a flood control surplus is determined, it remains
in effect for the remainder of that calendar year. The full surplus schedules are shown
in Table H-7. [t should be noted that this schedule includes the California intrastate
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water transfers. The only difference between the full surplus schedules of the with
transfers and without transfers conditions is the IID depletion. IID’s full surplus amount
without transfers is equal to a constant 3,240,000 afy, while the full surplus amount
with transfers is equal to 250,000 afy plus IID’s normal schedule from Table H-1. The
full surplus schedules for the baseline without transfers condition are shown in Table H-
8.

The Six States Alternative used a “tiered” surplus strategy, making different amounts of
water available under each tier (or level) as specified for the Lake Mead elevation
triggers. The first level is identical to the baseline (70R), and therefore uses the full
surplus schedules with transfers. The second and third level surplus schedules for the
Six State alternative are shown in Tables H-9 and H-10, respectively.

The California Alternative also used a “tiered” surplus strategy, making different
amounts of water available under each tier (or level) as specified for the Lake Mead
elevation triggers. The first and second level surplus schedules for the California
Alternative are shown in Tables H-12 and H-13 and do not include the transfer of
100,000 acre-feet to MWD from PVID’s schedule. The third level surplus schedules
are shown in Table H-14 and again would transfer 100,000 acre-feet to MWD. Surplus
water deliveries to Arizona and Nevada occur only in the first level of surplus and are
full surplus deliveries. No surplus deliveries to Arizona and Nevada would take place
in the second or third levels.

The Basin States Alternative also used a “tiered” surplus strategy (similar to that of the
Six States Alternative) making different amounts of water available under each tier (or
level) as specified for the Lake Mead elevation triggers. The first level of surplus is
shown in Table H-15. The second and third level surplus schedules are shown in Table
H-16 and Table H-17, respectively.

The contents of Tables H-1 through H-17 are listed on the following tabulation.
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LISTING OF TABLES
H-1 Normal Schedules with California Intrastate Transfers (kaf)
H-2 Normal Schedules without California Intrastate Transfers (kaf)
H-3 State of Arizona - Other Users (kaf)
H-4 State of California - Other Users (kaf)
H-5 State of Nevada - Others Users (kaf)
H-6 Lower Division Level 1 Shortage Schedules (kaf)
H-7 Full Surplus Schedule with California Transfers (kaf)
H-8 Full Surplus without California Intrastate Transfers (kaf)
H-9 Six State Alternative Level 2 Surplus Schedules (kaf)
H-10 Six State Alternative Level 3 Surplus Schedules (kaf)
H-11 California Plan Normal Schedules (kaf)
H-12 California Plan Surplus Schedules Level 1 (kaf)
H-13 California Plan Surplus Schedules Level 2 (kaf)
H-14 California Plan Surplus Schedules Level 3 (kaf)
H-15 Basin States Plan Surplus Schedules Level 1 (kaf)
H-16 Basin States Plan Surplus Schedules Level 2 (kaf)
H-17 Basin States Plan Surplus Schedules Level 3 (kaf)




Table H-1
Normal Schedules with California Intrastate Transfers (kaf)

CALIFORNIA ARIZONA NEVADA TOTAL
Year | JCA | MwD D | CVWD TOQI{;\AL onr | CAP | AZ Total Other | SNWP ooloLs
2002 444 645 2959 360 4407 1332 1458 2790 26 277 303 7500
2003 445 674 2939 354 4412 1337 1447 2784 26 278 304 7500
2004 446 758 2902 350 4455 1342 1382 2724 27 294 321 7500
2005 447 743 2882 356 4427 1348 1415 2763 28 282 310 7500
2006 449 784 2811 356 4400 1353 1447 2800 28 272 300 7500
2007 451 802 2786 361 4400 1359 1441 2800 28 272 300 7500
2008 454 819 2761 366 4400 1364 1436 2800 29 271 300 7500
2009 456 837 2736 371 4400 1369 1431 2800 29 271 300 7500
2010 459 855 2711 376 4400 1375 1425 2800 29 271 300 7500
2011 463 870 2686 381 4400 1375 1425 2800 29 271 300 7500
2012 468 865 2681 386 4400 1376 1424 2800 29 271 300 7500
2013 472 861 2676 391 4400 1376 1424 2800 29 271 300 7500
2014 477 856 2671 396 4400 1377 1423 2800 29 271 300 7500
2015 482 852 2666 401 4400 1378 1422 2800 29 271 300 7500
2016 482 852 2661 406 4400 1378 1422 2800 29 271 300 7500
2017 482 852 2656 411 4400 1379 1421 2800 29 271 300 7500
2018 482 852 2651 416 4400 1380 1420 2800 29 271 300 7500
2019 482 852 2646 421 4400 1380 1420 2800 29 271 300 7500
2020 482 852 2641 426 4400 1381 1419 2800 29 271 300 7500
2021 482 852 2636 431 4400 1382 1418 2800 29 271 300 7500
2022 482 852 2631 436 4400 1383 1417 2800 29 271 300 7500
2023 482 852 2626 441 4400 1385 1415 2800 29 271 300 7500
2024 482 852 2621 446 4400 1386 1414 2800 29 271 300 7500
2025 482 852 2616 451 4400 1388 1412 2800 29 271 300 7500
2026 482 852 2611 456 4400 1389 1411 2800 21 279 300 7500
2027 482 852 2611 456 4400 1390 1410 2800 13 287 300 7500
2028 482 852 2611 456 4400 1392 1408 2800 13 287 300 7500
2029 482 852 2611 456 4400 1393 1407 2800 13 287 300 7500
2030 482 852 2611 456 4400 1394 1406 2800 13 287 300 7500
2031 482 852 2611 456 4400 1395 1405 2800 13 287 300 7500
2032 482 852 2611 456 4400 1396 1404 2800 13 287 300 7500
2033 482 852 2611 456 4400 1397 1403 2800 13 287 300 7500
2034 482 852 2611 456 4400 1398 1402 2800 13 287 300 7500
2035 482 852 2611 456 4400 1398 1402 2800 13 287 300 7500
2036 482 852 2611 456 4400 1399 1401 2800 13 287 300 7500
2037 482 852 2611 456 4400 1400 1400 2800 13 287 300 7500
2038 482 852 2611 456 4400 1401 1399 2800 13 287 300 7500
2039 482 852 2611 456 4400 1402 1398 2800 13 287 300 7500
2040 482 852 2611 456 4400 1402 1398 2800 13 287 300 7500
2041 482 852 2611 456 4400 1403 1397 2800 13 287 300 7500
2042 482 852 2611 456 4400 1403 1397 2800 13 287 300 7500
2043 482 852 2611 456 4400 1403 1397 2800 13 287 300 7500
2044 | 482 852 2611 456 4400 | 1404 | 1396 | 2800 13 287 300 7500
2045 482 852 2611 456 4400 1404 1396 2800 13 287 300 7500
2046 482 802 2661 456 4400 1404 1396 2800 13 287 300 7500
2047 | 482 802 2661 456 4400 | 1404 | 1396 | 2800 13 287 300 7500
2048 482 802 2661 456 4400 1405 1395 2800 13 287 300 7500
2049 | 482 802 2661 456 4400 | 1405 | 1395 2800 13 287 300 7500
2050 482 802 2661 456 4400 1405 1395 2800 13 287 300 7500
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Table H-2
Normal Schedules without California Intrastate Transfers (kaf)
Date CA Other MWD IID CVWD CA Total
2002 444 644 2990 330 4407
2003 445 647 2990 330 4412
2004 446 690 2990 330 4455
2005 447 660 2990 330 4427
2006 449 631 2990 330 4400
2007 451 629 2990 330 4400
2008 454 626 2990 330 4400
2009 456 624 2990 330 4400
2010 459 621 2990 330 4400
201 483 617 2990 330 4400
2012 468 612 2990 330 4400
2013 472 608 2990 330 4400
2014 477 603 2990 330 4400
2015 482 598 2990 330 4400
2016 482 598 2990 330 4400
2017 482 598 2990 330 4400
2018 482 598 2990 330 4400
2019 482 598 2990 330 4400
2020 482 598 2990 330 4400
2021 482 598 2990 330 4400
2022 482 598 2990 330 4400
2023 482 598 2990 330 4400
2024 482 598 2990 330 4400
2025 482 598 2990 330 4400
2026 482 598 2990 330 4400
2027 482 598 2990 330 4400
2028 482 598 2990 330 4400
2029 482 598 2990 330 4400
2030 482 598 2990 330 4400
2031 482 598 2990 330 4400
2032 482 598 2990 330 4400
2033 482 598 2990 330 4400
2034 482 598 2980 330 4400
2035 482 598 2990 330 4400
2036 482 598 2990 330 4400
2037 482 598 2990 330 4400
2038 482 598 2990 330 4400
2039 482 598 2990 330 4400
2040 482 598 2990 330 4400
2041 482 598 2990 330 4400
2042 482 598 2990 330 4400
2043 482 598 2990 330 4400
2044 482 598 2990 330 4400
2045 482 598 2990 330 4400
2046 482 598 2990 330 4400
2047 482 598 2990 330 4400
2048 482 598 2990 330 4400
2049 482 598 2990 330 4400
2050 482 598 2990 330 4400
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Table H-3
State of Arizona - Other Users (kaf)
Lake FL Mohave Mohave | Havasu Unused ll-:r‘:Zroé Impenial | Cibola CRIR G?ai:zty Cocopah | Cityof | YumaCo.| Asrizona |Total Arizona
Date TJT:: Kingman Ir;h;::. Y:g%y valleyMai| NwR |PakerAg. Depletion 8;:.?; NWR | NwR | CRR Pumped &anigl Ind.Res. | Yuma | WUA | Pumpers | Other
2002| 0O 0 46 | 25 4 5 14 0 18 9 6 | 343 0 [549| 25 | 25 | 267 | 10 | 1332
2003 0O 0 50 | 25 4 5 13 0 19 9 6 | 351 0 |543| 13 [ 25| 264 | 10 | 1337
2004 O 0 55 | 24 4 5 13 0 19 9 6 | 359 0 1537 13 | 25 262 | 10 | 1342
2005| O 0 60 | 24 4 5 13 0 20 9 7 | 367 0 |531] 13 [ 25| 259 | 10 | 1348
2006 | O 0 63 | 24 4 5 13 0 21 10 7 | 376 0 526 13 |26 | 257 | 10 | 1353
2007 0O 0 65 | 24 4 5 13 0 22 | 10 7 | 386 0 |521] 13 | 26 1255 | 10 | 1359
2008 | 0 0 68 | 23 4 |5 13 0 22 | 10 8 | 395 0 |516] 12 | 26 | 252 | 10 | 1364
2009 0 0 70 | 23 4 5 13 0 23] 10 8 | 405 0 |510] 12 | 26 | 250 ]| 10 | 1369
2010} O 0 73 | 23 4 5 13 0 24 | 10 8 | 414 0 |505| 12 | 27 | 248 | 10 | 1375
2011 0O 0 73 | 22 4 5 12 0 24 | 10 8 | 424 O 1499| 12 |27 1 245 | 10 | 1375
2012 0 0 73 | 22 4 5 12 0 24 | 10 8 | 434 0 |494| 12 | 27 {242 | 10 | 1376
20131 0 0 73 | 2 4 5 12 0 24 | 10 8 | 443 0 1487| 12 | 27 | 239 | 10 | 1376
2014 O 0 73 120 4 5 12 0 24 1 10 8 | 453 0 1482| 12 | 27 {237 | 10 | 1377
20151 0 0 73 | 20 5 5 12 0 24 9 8 | 463 O 1477| 12 | 27 1234 | 10 | 1378
20161 0 0 73 | 19 5 5 12 0 25 9 8 | 463 0 [476] 12 | 28 | 234 | 10 | 1378
2017 0 0 73 | 19 5 5 12 0 25 9 8 | 463 0 1477 12 |1 28 | 234 | 10 | 1379
2018 0 0 73 | 18 5 5 12 0 26 9 8 | 463 0 1477] 12 |29 {234 | 10 | 1380
2019 0 0 73 | 18 5 5 12 0 26 9 8 | 463 0 1476 12 {29 | 234 | 10 | 1380
2020 0 0 73 | 17 5 5 12 0 27 9 8 | 463 0 {477] 12 |30 234 | 10 | 1381
20211 O 0 73 | 17 5 5 12 0 27 9 9 | 463 0 1477] 12 |30 1233 | 10 | 1382
2022 | 0 0 73 | 17 5 5 12 0 27 9 10 | 463 0 14767 12 {31233 | 10 | 1383
2023| 0 0 73 | 17 5 5 12 0 28 | 10 | 10 | 463 0 [477] 12 |32 1233 ]| 10 | 1385
2024 | 0 0 73 | 17 5 5 12 0 28 | 10 | 11 | 463 0 [477] 12 | 321232 | 10 | 1386
2025 0 0 73 | 17 5 5 12 0 28 | 10 | 12 | 463 0 [477] 12 1331232 | 10 | 1388
2026 0O 0 73 | 17 5 5 12 0 29 | 10 | 13 | 463 0 [477] 12 | 331232 | 10 | 1389
2027 0 0 73 | 17 5 5 12 0 29 | 10 | 14 | 463 0 476 12 | 34 | 231 10 | 1390
2028 | 0 0 73 | 17 5 5 12 0 29 | 10 | 14 | 463 0 14771 12 | 34 | 231 10 | 1392
2029 | 0 0 73 | 17 6 5 12 0 30 | 10 | 15 | 463 0 1477 12 1 35(230 | 10 | 1393
2030 0 0 73 | 17 6 5 12 0 30 | 10 | 16 | 463 0 1476| 12 | 35} 229 | 11 1394
2031 0 0 73 | 17 6 5 12 0 30 | 10 | 16 | 463 0 |476| 12 1361229 | 11 1395
2032 0 0 73 | 17 6 5 12 0 30| 10 | 16 | 463 0 |476| 12 | 36 | 230 | 11 1396
2033 0 0 73 | 17 6 5 12 0 30 | 10 | 16 | 463 0 1476] 12 | 37 [ 230 | 11 1397
2034 | 0 0 73 | 17 6 5 12 0 31 10 | 16 | 463 0 [477] 12 | 38 | 230 | 11 1398
2035| 0 0 73 |17 6 5 12 0 31 10 | 16 | 463 0O 1476] 12 | 38 1229 | 11 1398
2036 | O 0 73 | 17 6 5 12 0 311 10 | 16 {463 | O [476] 12 | 39 [ 229 | 11 | 1399
20371 0 0 73 | 17 6 5 12 0 31 10 | 16 | 463 0O 14761 12 | 39 | 230 | 11 1400
2038 0 0 73 | 17 6 5 12 0 31 10 | 16 | 463 0 14771 12 | 40 | 230 | 11 1401
2039 | O 0 73 | 17 6 5 12 0 32| 10 | 16 | 463 Q 477 12 | 40 | 230 | 11 1402
2040 O 0 73 {17 6 5 12 0 32| 10 | 16 | 463 0O [476] 12 | 41 | 229 | 11 1402
20411 0 0 73 | 17 6 5 12 0 32 ] 10 | 16 | 463 0 14771 12 | 41 | 230 | 11 1403
20421 0O 0 73 | 17 6 5 12 0 32 | 10 | 16 | 463 0 1477 12 | 411230 11 1403
2043| 0 0 73 | 17 6 5 12 0 32 | 10 | 16 | 463 0 14767 12 | 41 | 230 | 11 | 1403
2044 | 0 0 73 | 17 6 5 12 0 33| 10 | 16 | 463 0 [477] 12 1411230 11 | 1404
2045 0 0 73 117 | B 5 12 0 33 | 10 | 16 | 463 0 [477] 12 141|230 ] 11 1404
2046 | 0 0 73 | 17 6 5 12 0 33 | 10 | 16 | 463 0 477 12 [ 41 | 230 | 11 | 1404
20471 0 0 73 | 17 6 5 12 0 33 | 10 | 16 | 463 0 1476 12 [ 41 | 230 11 1404
2048] 0 0 73 |17 6 5 12 0 34| 10 | 16 | 463 0 |477] 12 [ 41 | 230 | 11 1405
2049 | © 0 73 | 17 6 5 12 0 34 | 10 | 16 | 463 0 1477 12 {41 1230 11 1405
2050] O 0 73 | 17 6 5 12 0 34 | 10 | 16 | 463 0 [476] 12 |41 | 230 | 11 1405
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Table H-5
State of Nevada - Other Users (kaf)
. Mohave Ft. Mohave Total NV
Year Laughlin M&l Steam Plant Ind. Res. Other
2002 4 16 6 26
2003 4 16 6 26
2004 4 16 7 27
2005 4 16 8 28
2006 4 16 8 28
2007 4 16 8 28
2008 4 16 9 29
2009 4 16 9 29
2010 4 16 9 29
2011 4 16 9 29
2012 4 16 9 29
2013 4 16 9 29
2014 4 16 9 29
2015 4 16 9 29
2016 4 16 9 29
2017 4 16 9 29
2018 4 16 9 29
2019 4 16 9 29
2020 4 16 9 29
2021 4 16 9 29
2022 4 16 9 29
2023 4 16 9 29
2024 4 16 9 29
2025 4 16 9 29
2026 4 8 9 21
2027 4 0 9 13
2028 4 0 9 13
2029 4 0 9 13
2030 4 0 9 13
2031 4 0 9 13
2032 4 0 9 13
2033 4 0 9 13
2034 4 0 9 13
2035 4 0 9 13
2036 4 0 9 13
2037 4 0 9 13
2038 4 0 9 13
2039 4 0 9 13
2040 4 0 9 13
2041 4 0 9 13
2042 4 0 9 13
2043 4 0 9 13
2044 4 0 9 13
2045 4 0 9 13
2046 4 0 9 13
2047 4 0 9 13
2048 4 0 9 13
2049 4 0 9 13
2050 4 0 9 13
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Table H-6
Lower Division Level 1 Shortage Schedule (kaf)
Year CA Total AZ Other CAP AZ Total NV Other SNWP NV Total Total LB
2002 4407 1332 1000 2332 26 258 284 7023
2003 4412 1337 1000 2337 26 260 286 7034
2004 4455 1342 1000 2342 27 278 305 7102
2005 4427 1348 1000 2348 28 265 293 7068
2006 4400 1353 1000 2353 28 253 281 7034
2007 4400 1359 1000 2359 28 254 282 7041
2008 4400 1364 1000 2364 29 253 282 7046
2009 4400 1369 1000 2369 29 253 282 7051
2010 4400 1375 1000 2375 29 253 282 7057
2011 4400 1375 1000 2375 29 253 282 7057
2012 4400 1376 1000 2376 29 253 282 7058
2013 4400 1376 1000 2376 29 253 282 7058
2014 4400 1377 1000 2377 29 253 282 7059
2015 4400 1378 1000 2378 29 253 282 7060
2016 4400 1378 1000 2378 29 253 282 7060
2017 4400 1379 1000 2379 29 253 282 7061
2018 4400 1380 1000 2380 29 254 283 7063
2019 4400 1380 1000 2380 29 254 283 7063
2020 4400 1381 1000 2381 29 254 283 7064
2021 4400 1382 1000 2382 29 254 283 7065
2022 4400 1383 1000 2383 29 254 283 7066
2023 4400 1385 1000 2385 29 254 283 7068
2024 4400 1386 1000 2386 29 254 283 7069
2025 4400 1388 1000 2388 29 254 283 7071
2026 4400 1389 1000 2389 21 262 283 7072
2027 4400 1390 1000 2390 13 270 283 7073
2028 4400 1392 1000 2392 13 270 283 7075
2029 4400 1393 1000 2393 13 270 283 7076
2030 4400 1394 1000 2394 13 270 283 7077
2031 4400 1395 1000 2395 13 270 283 7078
2032 4400 1396 1000 2396 13 270 283 7079
2033 4400 1397 1000 2397 13 270 283 7080
2034 4400 1398 1000 2398 13 270 283 7081
2035 4400 1398 1000 2398 13 270 283 7081
2036 4400 1399 1000 2399 13 270 283 7082
2037 4400 1400 1000 2400 13 270 283 7083
2038 4400 1401 1000 2401 13 270 283 7084
2039 4400 1402 1000 2402 13 270 283 7085
2040 4400 1402 1000 2402 13 270 283 7085
2041 4400 1403 1000 2403 13 270 283 7086
2042 4400 1403 1000 2403 13 270 283 7086
2043 4400 1403 1000 2403 13 270 283 7086
2044 4400 1404 1000 2404 13 271 284 7088
2045 4400 1404 1000 2404 13 271 284 7088
2046 4400 1404 1000 2404 13 271 284 7088
2047 4400 1404 1000 2404 13 271 284 7088
2048 4400 1405 1000 2405 13 271 284 7089
2049 4400 1405 1000 2405 13 271 284 7089
2050 4400 1405 1000 2405 13 271 284 7089
H-11




Table H-7
Full Surplus Schedule With California Intrastate Water Transfers (kaf)

CA CA AZ AZ NV NV Total
Date Other MWD o CVWD Total Other CAP Total Other SNwp Total LB
2002 444 1250 3209 585 5487 1332 1658 2990 26 312 338 8815
2003 445 1250 3189 585 5468 1337 1647 2984 26 314 340 8792
2004 446 1250 3152 585 5432 1342 1582 2924 27 316 343 8699
2005 447 1250 3132 585 5413 1348 1615 2963 28 316 344 8720
2006 449 1250 3061 585 5344 1353 1652 3005 28 321 349 8698
2007 451 1250 3036 585 5322 1359 1680 3039 28 326 354 8715
2008 454 1250 3011 585 5299 1364 1715 3079 29 330 359 8737
2009 456 1250 2986 585 5276 1369 1750 3119 29 334 363 8758
2010 459 1250 2961 585 5254 1375 1787 3162 29 338 367 8783
2011 463 1250 2936 585 5233 1375 1812 3187 29 342 371 8791
2012 468 1250 2931 585 5233 1376 1835 3211 29 345 374 8818
2013 472 1250 2926 585 5233 1376 1835 3211 29 349 378 8822
2014 477 1250 2921 585 5232 1377 1835 3212 29 353 382 8826
2015 482 1250 2916 585 5232 1378 1835 3213 29 - 357 386 8831
2016 482 1250 2911 585 5227 1378 1835 3213 29 361 390 8830
2017 482 1250 2906 585 5222 1379 1835 3214 29 365 394 8830
2018 482 1250 2901 585 5217 1380 1835 3215 29 369 398 8830
2019 482 1250 2896 585 5212 1380 1835 3215 29 373 402 8829
2020 482 1250 2891 585 5207 1381 1835 3216 29 378 407 8830
2021 482 1250 2886 585 5202 1382 1835 3217 29 382 411 8830
2022 482 1250 2881 585 5197 1383 1835 3218 29 387 416 8831
2023 482 1250 2876 585 5192 1385 1835 3220 29 391 420 8832
2024 482 1250 2871 585 5187 1386 1835 3221 29 395 424 8832
2025 482 1250 2866 585 5182 1388 1835 3223 29 400 429 8834
2026 482 | 1250 2861 585 5177 1389 1835 3224 21 404 425 8826
2027 482 1250 2861 585 5177 1390 1835 3225 13 408 421 8823
2028 482 1250 2861 585 5177 1392 1835 3227 13 412 425 8829
2029 482 1250 2861 585 5177 1393 1835 3228 13 415 428 8833
2030 482 1250 2861 585 5177 1394 1835 3229 13 418 431 8837
2031 482 1250 2861 585 5177 1395 1835 3230 13 423 436 8843
2032 482 1250 2861 585 5177 1396 1835 3231 13 427 440 8848
2033 482 1250 2861 585 5177 1397 1835 3232 13 431 444 8853
2034 482 1250 2861 585 5177 1398 1835 3233 13 435 448 8858
2035 482 1250 2861 585 5177 1398 1835 3233 13 439 452 8862
2036 482 1250 2861 585 5177 1399 1835 3234 13 443 456 8867
2037 482 1250 2861 585 5177 1400 1835 3235 13 448 461 8873
2038 482 1250 2861 585 5177 1401 1835 3236 13 452 465 8878
2039 482 1250 2861 585 5177 1402 1835 3237 13 456 469 8883
2040 482 1250 2861 585 5177 1402 1835 3237 13 460 473 8887
2041 482 1250 2861 585 5177 1403 1835 3238 13 464 477 8892
2042 482 1250 2861 585 5177 1403 1835 3238 13 468 481 8896
2043 482 1250 2861 585 5177 1403 1835 3238 13 472 485 8900
2044 482 1250 2861 585 5177 1404 1835 3239 13 476 489 8905
2045 482 1250 2861 585 5177 1404 1835 3239 13 480 493 8909
2046 482 1250 2911 585 5227 1404 1835 3239 13 485 498 8964
2047 482 1250 2911 585 5227 1404 1835 3239 13 489 502 8968
2048 482 1250 2911 585 5227 1405 1835 3240 13 493 506 8973
2049 482 1250 2911 585 5227 1405 1835 3240 13 497 510 8977
2050 482 1250 2911 585 5227 1405 1835 3240 13 501 514 8981

H-12



Table H-8
Full Surplus without California Intrastate Transfers (kaf)
Date CA Other MWD IiD CVWD CA TOTAL
2002 444 1250 3240 585 5518
2003 445 1250 3240 585 5519
2004 446 1250 3240 585 5520
2005 447 1250 3240 585 5521
2006 449 1250 3240 585 5523
2007 451 1250 3240 585 5526
2008 454 1250 3240 585 5528
2009 456 1250 3240 585 5531
2010 459 1250 3240 585 5533
2011 463 1250 3240 585 5538
2012 468 1250 3240 585 5542
2013 472 1250 3240 585 5547
2014 477 1250 3240 585 5551
2015 482 1250 3240 585 5556
2016 482 1250 3240 585 5556
2017 482 1250 3240 585 5556
2018 482 1250 3240 585 5556
2019 482 1250 3240 585 5556
2020 482 1250 3240 585 5556
2021 482 1250 3240 585 5556
2022 482 1250 3240 585 5556
2023 482 1250 3240 585 5556
2024 482 1250 3240 585 5556
2025 482 1250 3240 585 5556
2026 482 1250 3240 585 5556
2027 482 1250 3240 585 5556
2028 482 1250 3240 585 5556
2029 482 1250 3240 585 5556
2030 482 1250 3240 585 5556
2031 482 1250 3240 585 5556
2032 482 1250 3240 585 5556
2033 482 1250 3240 585 5556
2034 482 1250 3240 585 5556
2035 482 1250 3240 585 5556
2036 482 1250 3240 585 5556
2037 482 1250 3240 585 5556
2038 482 1250 3240 585 5556
2039 482 1250 3240 585 5556
2040 482 1250 3240 585 5556
2041 482 1250 3240 585 5556
2042 482 1250 3240 585 5556
2043 482 1250 3240 585 5556
2044 482 1250 3240 585 5556
2045 482 1250 3240 585 5556
2046 482 1250 3240 585 5556
2047 482 1250 3240 585 5556
2048 482 1250 3240 585 5556
2049 482 1250 3240 585 5556
2050 482 1250 3240 585 5556




Table H-9
Six State Alternative Level 2 Surplus Schedules (kaf)

CA CA AZ AZ NV NV Total
Date Other MWD D CvwD Total | Other CAP Total Other SNWP Total LB
2002 444 1212 2959 360 4974 1332 1458 2790 26 278 304 8068
2003 444 1212 2939 354 4949 1337 1447 2784 26 278 304 8038
2004 445 1212 2902 350 4909 1342 1382 2724 27 295 322 7955
2005 447 1212 | 2882 356 4896 1348 1415 2763 28 283 311 7970
2006 449 1212 | 2811 356 4828 1353 1447 2800 28 273 301 7929
2007 452 1212 | 2786 361 4810 1359 1441 2800 28 275 303 7913
2008 453 1212 2761 366 4793 1364 1436 2800 29 279 308 7901
2009 456 1212 2736 371 4775 1369 1431 2800 29 283 312 7887
2010 459 1212 2711 376 4757 1375 1425 2800 29 287 316 7873
2011 464 1212 2686 381 4742 1375 1425 | 2800 29 291 320 7862
2012 468 1212 2681 386 4747 1376 1424 2800 29 295 324 7871
2013 473 1212 2676 391 4751 1376 1424 2800 29 299 328 7879
2014 477 1212 | 2671 396 4756 1377 1423 2800 29 302 331 7887
2015 482 1212 2666 401 4760 1378 1422 2800 29 303 332 7892
2016 482 1212 2661 406 4760 1378 1422 2800 29 307 336 7896

Table H-10
Six State Alternative Level 3 Surplus Schedules (kaf)

CA CA AZ AZ NV NV Total
Date | other | MWD | 11D | CVWD | 7oar | other | “AP | Total | other | SNWP | 1ota | L8
2002 444 962 2959 360 4724 1332 1458 2790 26 278 304 7818
2003 444 962 2939 354 4699 1337 1447 2784 26 278 304 7788
2004 445 962 2902 350 4659 1342 1382 2724 27 295 322 7705
2005 447 962 2882 356 4646 1348 1415 2763 28 283 311 7720
2006 | ‘449 962 2811 356 4578 1353 1447 | 2800 28 273 301 7679
2007 452 962 2786 361 4560 1359 1441 2800 28 274 302 7662
2008 453 962 2761 366 4543 1364 1436 2800 29 275 304 7647
2009 456 962 2736 37 4525 1369 1431 2800 29 277 306 7631
2010 459 962 2711 376 4507 1375 1425 2800 29 279 308 7615
2011 464 962 2686 381 4492 1375 1425 | 2800 29 281 310 7602
2012 468 962 2681 386 4497 1376 1424 | 2800 29 283 312 7609
2013 473 962 2676 391 4501 1376 1424 2800 29 285 314 7615
2014 477 962 2671 396 4506 1377 1423 2800 29 287 316 7622
2015 482 962 2666 401 4510 1378 1422 | 2800 29 287 316 7626
2016 482 962 2661 406 4510 1378 1422 | 2800 29 289 318 7628




Table H-11
California Plan Normal Schedules (kaf)

Year | g ovio | MWD [ D | cvwo | _CA | Azother | cap oz | NVOther | SNWP o | o
2002 61 283 745 2959 360 4407 1332 1458 | 2790 26 277 303 | 7500
2003 63 281 774 2839 354 4412 1337 1447 | 2784 26 278 304 | 7500
2004 65 280 858 2902 350 4455 1342 1382 | 2724 27 294 321 | 7500
2005 68 279 843 2882 356 4427 1348 1415 | 2763 28 282 310 | 7500
2006 71 278 884 2811 356 4400 1353 1447 | 2800 28 272 300 | 7500
2007 75 277 902 2786 361 4400 1359 1441 | 2800 28 272 300 | 7500
2008 78 275 919 2761 366 4400 1364 1436 | 2800 29 271 300 | 7500
2009 82 274 937 2736 371 4400 1369 1431 | 2800 29 271 300 | 7500
2010 86 273 955 2711 376 4400 1375 1425 | 2800 29 271 300 | 7500
2011 92 272 970 2686 381 4400 1375 1425 | 2800 29 271 300 | 7500
2012 98 270 965 2681 386 4400 1376 1424 | 2800 29 271 300 | 7500
2013 104 269 961 2676 391 4400 1376 1424 | 2800 29 271 300 | 7500
2014 110 267 956 2671 396 4400 1377 1423 | 2800 29 271 300 | 7500
2015 116 266 952 2666 401 4400 1378 1422 | 2800 29 271 300 | 7500
2016 116 266 952 2661 406 4400 1378 1422 | 2800 29 271 300 | 7500
2017 116 266 952 2656 411 4400 1379 1421 | 2800 29 271 300 | 7500
2018 116 266 952 2651 416 4400 1380 1420 | 2800 29 271 300 | 7500
2019 116 266 952 2646 421 4400 1380 1420 | 2800 29 271 300 | 7500
2020 116 266 952 2641 426 4400 1381 1419 | 2800 29 271 300 | 7500
2021 116 266 952 2636 431 4400 1382 1418 | 2800 29 271 300 | 7500
2022 116 266 952 2631 436 4400 1383 1417 | 2800 29 271 300 | 7500
2023 116 266 952 2626 441 4400 1385 1415 | 2800 29 271 300 [ 7500
2024 116 266 952 2621 446 4400 1386 1414 | 2800 29 271 300 | 7500
2025 116 266 952 2616 451 4400 1388 1412 | 2800 29 271 300 | 7500
2026 116 266 952 2611 456 4400 1389 1411 | 2800 21 279 300 | 7500
2027 116 266 952 2611 456 4400 1390 1410 | 2800 13 287 300 | 7500
2028 116 266 952 2611 456 4400 1392 1408 | 2800 13 287 300 | 7500
2029 116 266 952 2611 456 4400 1393 1407 | 2800 13 287 300 | 7500
2030 116 266 952 2611 456 4400 1394 1406 | 2800 13 287 300 | 7500
2031 116 266 952 2611 456 4400 1395 1405 | 2800 13 287 300 | 7500
2032 116 266 952 2611 456 4400 1396 1404 | 2800 13 287 300 | 7500
2033 116 266 952 2611 456 4400 1397 1403 | 2800 13 287 300 | 7500
2034 116 266 952 2611 456 4400 1398 1402 | 2800 13 287 300 | 7500
2035 116 266 952 2611 456 4400 1398 1402 | 2800 13 287 300 | 7500
2036 116 266 952 2611 456 4400 1399 1401 | 2800 13 287 300 | 7500
2037 116 266 952 2611 456 4400 1400 1400 | 2800 13 287 300 | 7500
2038 116 266 952 2611 456 4400 1401 1399 | 2800 13 287 300 | 7500
2039 116 266 952 2611 456 4400 1402 1398 | 2800 13 287 300 | 7500
2040 116 266 952 2611 456 4400 1402 1398 | 2800 13 287 300 | 7500
2041 116 266 952 2611 456 4400 1403 1397 | 2800 13 287 300 | 7500
2042 116 266 952 2611 456 4400 1403 1397 | 2800 13 287 300 | 7500
2043 116 266 952 2611 456 4400 1403 1397 | 2800 13 287 300 | 7500
2044 116 266 952 2611 456 4400 1404 1396 | 2800 13 287 300 | 7500
2045 116 266 952 2611 456 4400 1404 1396 | 2800 13 287 300 | 7500
2046 116 266 902 2661 456 4400 1404 1396 | 2800 13 287 300 | 7500
2047 116 266 902 2661 456 4400 1404 1396 | 2800 13 287 300 | 7500
2048 116 266 902 2661 456 4400 1405 1395 | 2800 13 287 300 | 7500
2049 116 266 902 2661 456 4400 1405 1395 | 2800 13 287 300 | 7500
2050 116 266 902 2661 456 4400 1405 1395 | 2800 13 287 300 | 7500
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Table H-12
California Plan Surplus Schedules Level 1 (kaf)

CA AZ AZ NV NV Total
Date | other | pyip | MWD | D | CVWD | CATotal | o | CAP | i | other | SWP | 1ol | LB
2002 61 383 1250 | 3209 585 5487 1332 1658 2990 26 312 338 8815
2003 63 381 1250 | 3189 585 5468 1337 1647 2984 26 314 340 8792
2004 65 380 1250 | 3152 585 5432 1342 1582 2924 27 316 343 8699
2005 68 379 1250 | 3132 585 5413 1348 1615 2963 28 316 344 8720
2006 71 378 1250 | 3061 585 5344 1353 1652 3005 28 321 349 8698
2007 75 377 1250 | 3036 585 5322 1359 1680 3039 28 326 354 8715
2008 78 375 1250 | 3011 585 5299 1364 1715 3079 29 330 359 8737
2009 82 374 1250 | 2986 585 5276 1369 1750 3119 29 334 363 8758
2010 86 373 1250 | 2961 585 5254 1375 1787 3162 29 338 367 8783
2011 92 372 1250 | 2936 585 5233 1375 1812 3187 29 342 371 8791
2012 98 370 1250 | 2931 585 5233 1376 1835 3211 29 345 374 8818
2013 104 369 1250 | 2926 585 5233 1376 1835 3211 29 349 378 8822
2014 110 367 1250 | 2921 585 5232 1377 1835 3212 29 353 382 8826
2015 116 366 1250 | 2916 585 5232 1378 1835 3213 29 357 386 8831
2016 116 366 1250 | 2911 585 5227 1378 1835 3213 29 361 390 8830

Table H-13
California Plan Surplus Schedules Level 2 (kaf)

CA CA AZ AZ NV NV Total
Date | other | pvip | MWD | D | CVWD | o | other | AP | Total | other | SNWP | Total | LB
2002 61 383 1250 2959 360 5012 1332 1458 2790 26 277 303 8105
2003 63 381 1250 2939 354 4987 1337 1447 2784 26 278 304 8076
2004 65 380 1250 2902 350 4947 1342 1382 2724 27 294 321 7992
2005 68 379 1250 2882 356 4934 1348 1415 2763 28 282 310 8007
2006 71 378 1250 2811 356 4866 1353 1447 2800 28 272 300 7966
2007 75 377 1250 2786 361 4848 1359 1441 2800 28 272 300 7948
2008 78 375 1250 2761 366 4831 1364 1436 2800 29 271 300 7931
2009 82 374 1250 2736 371 4813 1369 1431 2800 29 271 300 7913
2010 86 373 1250 2711 376 4795 1375 1425 2800 29 271 300 7895
2011 92 372 1250 2686 381 4780 1375 1425 2800 29 271 300 7880
2012 98 370 1250 2681 386 4785 1376 1424 2800 29 271 300 7885
2013 . 104 369 1250 2676 391 4789 1376 1424 2800 29 271 300 7889
2014 110 367 1250 2671 396 4794 1377 1423 2800 29 271 300 7894
2015 116 366 1250 2666 401 4798 1378 1422 2800 29 271 300 7898
2016 116 366 1250 2661 406 4798 1378 1422 2800 29 271 300 7898
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Table H-14
California Plan Surplus Schedules Level 3 (kaf)

CA CA AZ AZ NV NV Total

Date | other | pvip | MWD | ID | CVWD | toi | Other | AP | total | Other | SMWP | Total | LB
2002 61 283 1250 | 2959 360 4912 1332 1458 2790 26 277 303 8005
2003 63 281 1250 | 2939 354 4887 1337 1447 2784 26 278 304 7976
2004 65 280 1250 | 2902 350 4847 1342 1382 2724 27 294 321 7892
2005 68 279 1250 | 2882 356 4834 1348 1415 2763 28 282 310 7907
2006 71 278 1250 | 2811 356 4766 1353 1447 2800 28 272 300 7866
2007 75 277 1250 | 2786 361 4748 1359 1441 2800 28 272 300 7848
2008 78 275 1250 | 2761 366 4731 1364 1436 2800 29 271 300 7831
2009 82 274 1250 | 2736 371 4713 1369 1431 2800 29 271 300 7813
2010 86 273 1250 | 2711 376 4695 1375 1425 2800 29 271 300 7795
2011 92 272 1250 | 2686 381 4680 1375 1425 2800 29 271 300 7780
2012 98 270 1250 | 2681 386 4685 1376 1424 2800 29 271 300 7785
2013 104 269 1250 | 2676 391 4689 1376 1424 2800 29 271 300 7789
2014 110 267 1250 | 2671 396 4694 1377 1423 2800 29 271 300 7794
2015 116 266 1250 | 2666 401 4698 1378 1422 2800 29 271 300 7798
2016 116 266 1250 | 2661 406 4698 1378 1422 2800 29 271 300 7798

Table H-15
Basin States Plan Surplus Schedules Leve! 1 (kaf)
CA AZ AZ NV NV Total
Date Other MWD D CVWD | CATotal Other CAP Total | Other SNWP Total B

2002 444 1250 2959 489 5141 1332 1658 2990 26 312 338 8469

2003 445 1250 2939 483 5116 1337 1647 2984 26 314 340 8440

2004 446 1250 2902 478 5076 1342 1582 2924 27 316 343 8343

2005 447 1250 2882 485 5063 1348 1615 2963 28 316 344 8370

2006 449 1250 2811 485 4994 1353 1652 3005 28 321 349 8348

2007 451 1250 2786 490 4977 1359 1680 3039 28 326 354 8370

2008 454 1250 2761 495 4959 1364 1715 3079 29 330 359 8397

2009 456 1250 2736 500 4941 1369 1750 3119 29 334 363 8423

2010 459 1250 2711 505 4924 1375 1787 3162 29 338 367 8453

2011 463 1250 2686 510 4908 1375 1812 3187 29 342 371 8466

2012 468 1250 2681 515 4913 1376 1835 3211 29 345 374 8498

2013 472 1250 2676 520 4918 1376 1835 3211 29 349 378 8507

2014 477 1250 2671 525 4922 1377 1835 3212 29 353 382 8516

2015 482 1250 2666 530 4927 1378 1835 3213 29 357 386 8526

2016 482 1250 2661 535 4927 1378 1835 3213 29 361 390 8530
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Table H-16
Basin States Plan Surplus Schedules Level 2 (kaf)

CA CA AZ AZ NV NV Total
Date | other | MWD | D | CVWD | ot | other | CAP | Total | Other | SNWP | total | LB
2002 444 1250 | 2959 360 5012 1332 1458 2790 26 278 304 8106
2003 444 1250 | 2939 354 4987 1337 1447 2784 26 278 304 8076
2004 445 1250 | 2902 350 4947 1342 1382 2724 27 295 322 7993
2005 447 1250 | 2882 356 - 4934 1348 1415 2763 28 283 311 8008
2006 449 1250 | 2811 356 4866 1353 1447 2800 28 273 301 7967
2007 452 1250 | 2786 361 4848 1359 1441 2800 28 275 303 7951
2008 453 1250 | 2761 366 4831 1364 1436 2800 29 279 308 7939
2009 456 1250 | 2736 371 4813 1369 1431 2800 29 283 312 7925
2010 459 1250 | 2711 376 4795 1375 1425 2800 29 287 316 7911
2011 464 1250 | 2686 381 4780 1375 1425 2800 29 291 320 7900
2012 468 1250 | 2681 386 4785 1376 1424 2800 29 295 324 7909
2013 473 1250 | 2676 391 4789 1376 1424 2800 29 299 328 7917
2014 477 1250 | 2671 396 4794 1377 1423 2800 29 302 331 7925
2015 482 1250 | 2666 401 4798 1378 1422 2800 29 303 332 7930
2016 482 1250 | 2661 406 4798 1378 1422 2800 29 307 336 7934

Table H-17
Basin States Plan Surplus Schedules Level 3 (kaf)

CA CA AZ AZ NV NV Total
pate | Other | MWD | WD | CVWD | 5ot | other | AP | Total | other | SNWP | Total | LB
2002 444 832 2959 360 4594 1332 1458 2790 26 278 304 7688
2003 444 852 2939 354 4589 1337 1447 2784 26 278 304 7678
2004 445 872 2902 350 4569 1342 1382 2724 27 295 322 7615
2005 447 892 2882 356 4576 1348 1415 2763 28 283 311 7650
2006 449 912 2811 356 4528 1353 1447 2800 28 273 301 7629
2007 452 932 2786 361 4530 1359 1441 2800 28 274 302 7632
2008 453 952 2761 366 4533 1364 1436 2800 29 275 304 7637
2009 456 972 2736 371 4535 1369 1431 2800 29 277 306 7641
2010 459 992 2711 376 4537 1375 1425 2800 29 279 308 7645
2011 464 1012 2686 381 4542 1375 1425 2800 29 281 310 7652
2012 468 1032 2681 386 4567 1376 1424 2800 29 283 312 7679
2013 473 1052 2676 391 4591 1376 1424 2800 29 285 314 7705
2014 477 1072 2671 396 4616 1377 1423 2800 29 287 316 7732
2015 482 1092 2666 401 4640 1378 1422 2800 29 287 316 7756
2016 482 962 2661 406 4510 1378 1422 2800 29 289 318 7628
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ATTACHMENT I

Draft Interim Surplus Guidelines

This attachment contains draft guidelines to provide reviewers with an understanding
of the proposed format and content of the proposed interim surplus criteria.

It should be noted that the surplus depletion schedules shown in these guidelines are
estimated and are intended to provide an approximation of the amounts of surplus
water that would be provided at the various elevations of Lake Mead.

COLORADO RIVER INTERIM SURPLUS CRITERIA FEIS



Draft
Colorado River Interim Surplus Guidelines
for
Basin States Alternative

1 INTRODUCTION

The Secretary of the Interior, acting through the U.S. Bureau of Reclamation, is
implementing these specific interim guidelines under which surplus water conditions
would be determined in the Colorado River Basin.

The long-term management objectives of the Colorado River system require the
Secretary to:

Minimize flood damages from river flows,

Release water only in accordance with the 1964 Decree in Arizona v.
California (Decree),

Protect and enhance the environmental resources of the basin,

Provide reliable delivery of water for beneficial consumptive use,

Increase flexibility of water deliveries under a complex allocation system,
Encourage efficient use of renewable water supplies,

Minimize curtailment to users who depend on such water supplies, and
Consider power generation needs.

On an annual basis, the Secretary has applied factors, including but not limited to those
found in Article III(3) (b) (i-iv) of the LROC, in annual determinations of the
availability of surplus quantities for pumping or release from Lake Mead. As a result of
actual operating experience through preparation of annual plans of operation,
particularly during recent years when there has been increasing demand for surplus
water, the Secretary has determined that there is a need for more specific surplus
criteria, consistent with the Decree and applicable Federal law, to assist in the
Secretary’s annual decision making during an interim period.

Additionally, through adoption of specific interim surplus criteria, the Secretary will
afford mainstream users of Colorado River water, particularly those in California who
currently utilize surplus flows, a greater degree of predictability with respect to the
likely existence, or lack thereof, of surplus conditions on the river in a given year.

‘Adoption of the interim surplus criteria is intended to recognize California’s plan to

reduce reliance on surplus deliveries, to assist California in moving towards its
allocated share of Colorado River water, and to avoid hindering such efforts.
Implementation of interim surplus criteria would take into account progress, or lack



thereof, in California’s efforts to achieve these objectives. The surplus criteria identify
the estimated specific amount of surplus water to be made available in a given year,
based upon factors such as the elevation of Lake Mead. The increased level of
predictability with respect to the prospective existence and quantity of surplus water,
will assist in the planning and operations by all entities that receive surplus Colorado
River water pursuant to contracts with the Secretary.

2 BACKGROUND

2.1 LONG RANGE OPERATING CRITERIA

The Long Range Operating Criteria (LROC) provides that the Secretary will determine
the extent to which the reasonable beneficial consumptive use requirements of
mainstream users in the Lower Division can be met. 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 to determine the
conditions upon which such water may be made available. The Colorado River Basin
Project Act directed the Secretary to adopt criteria for coordinated long-range operation
of reservoirs on the Colorado River in order to comply with and carry out the provisions
of the Colorado River Compact, the Boulder Canyon Project Act, the Colorado River
Storage Project Act and the U.S.-Mexico Water Treaty.

These Guidelines serve to implement Section III (3) of the LROC. The guidelines do
not apply to determinations of surplus to the United Mexican States (Mexico) pursuant
to the United States-Mexico Water Treaty of 1944,

2.2 ANNUAL OPERATING PLAN

The Secretary prepares, on an annual basis, an Annual Operating Plan (AOP) describing
the projected operation of the Colorado River reservoirs for the current year. The AOP
is prepared in consultation with the seven Basin States Governors’ representatives; the
Upper Colorado River Commission; appropriate Federal agencies; representatives of the
academic and scientific communities, environmental organizations, and the recreation
industry; water delivery contractors; contractors for the purchase of Federal power;
others interested in Colorado River operations; and the general public, through the
Colorado River Management Work Group. The AOP describes actual operations under
the LROC, as required by the CRBPA.

23 ENVIRONMENTAL CONSULTATION AND DOCUMENTATION

Environmental analyses have been conducted for this proposal pursuant to the National
Environmental Protection Act (NEPA) and the Endangered Species Act (ESA)
involving the following consultation and documentation:



¢ DEIS published in July 2000

e ESA consultation with U.S. Fish and Wildlife Service and National Marine
Fisheries Service

e Consuitation with Tribes
¢  Consultation with Mexico pursuant to international agreement

e Final EIS published in December 2000
3 CONDITIONS OF IMPLEMENTATION

3.1 EFFECTIVE DATES

These guidelines will be in effect 30 days from publication of the Secretary’s Record of
Decision (ROD) in the Federal Register. The guidelines will, unless subsequently
modified, remain effective through December 31, 2016. After the interim period, the
surplus criteria will revert to the “no action” conditions (i.e., determinations will be
made on an annual basis through the AOP process.)

3.2 ALLOCATION OF SURPLUS WATER

The interim surplus criteria set forth in Section 4 identify the circumstances for the
Secretary’s annual determination of the availability of surplus water. These criteria do
not address the allocation of surplus water. Surplus water will continue to be allocated
for use among the Lower Division States in a manner consistent with the percentages
identified in the Decree. While these criteria will not specifically address the allocation
of surplus within a State or among the Lower Basin States, the Secretary recognizes that
the Lower Division States and individual contractors for Colorado River water are
considering arrangements that may affect the utilization of surplus water during the
period identified in Section 3.1. It is expected that water orders from Colorado River
contractors will be submitted to reflect forbearance arrangements made by Lower
Division states and individual contractors. The Secretary will deliver water to
contractors in a manner consistent with these arrangements, to the extent that the water
orders from contractors reflect these arrangements. Surplus water will only be delivered
to entities with contracts for surplus water.

33 MODELING AND DATA

The August 24-Month Study projections for the January 1 system storage and reservoir
water surface elevations will be used to determine the applicability of interim surplus
guidelines.

In preparation of the AOP, Reclamation will utilize the 24-Month Study and/or other
modeling methodologies appropriate for the determinations and findings necessary in



the AOP. Reclamation will utilize the best available data and information, including the
National Weather Service forecasting to make these determinations.

34 CALIFORNIA’S COLORADO RIVER WATER USE PLAN IMPLEMENTATION
PROGRESS

The Secretary will annually review the status of implementation of the California
Colorado River Water Use Plan during the development of the AOP. California will
need to reduce its need for surplus Colorado River water by the following amounts by
the dates indicated:

Date Amount (acre-feet)
January 1, 2006 280,000
January 1, 2011 380,000

In the event that California has not reduced its use by the above quantities, the interim
surplus determinations will be based upon the 70R Strategy, for either the remainder of
the period identified in Section 3.1 or until such time as California complies with the
reductions identified in Section 3.1.

35 UNUSED APPORTIONMENTS

Nothing in these guidelines precludes the Secretary from making unused normal or
surplus apportionments of Colorado River water available to another State pursuant to
Article II(B)6 of the Decree.

3.6 PERIODIC REVIEW

These guidelines for interim surplus criteria serve to implement Article III(3) of the
LROC and will be reviewed concurrently with the LROC 5-year review. The Secretary
will base annual determination of surplus conditions on these criteria, unless
extraordinary circumstances arise. Such circumstances could include operations
necessary for safety of dams or other emergency situations, or other activities arising
from actual operating experience.

4 GUIDELINES

The following guidelines will be used, together with other appropriate considerations as
required in the Colorado River Basin Project Act, the LROC and the Decree to guide
the determination of the availability of surplus water for use within the Lower Division
States. The following sections describe the Lake Mead water surface elevations at
which various specified amounts of surplus water would be made available for use
within the Lower Division states. The Secretary expects to make the specified
quantities of water identified in Sections 4.1 through 4.5 available as surplus during the



15-year period. The precise amounts of annual surplus quantities will continue to be
reviewed on an annual basis during the preparation of the AOP, as required by
applicable federal law. The review will use the methodology for the Basin States
Alternative set forth in Chapter 2 of the FEIS, actual operating experience, and updated
information on the demand for Colorado River water by Lower Division contractors.

4.1 LAKE MEAD BELOW ELEVATION 1125 FEET

If the projected January 1 Lake Mead elevation is below 1125 feet msl, the annual
pumping and release from Lake Mead will be sufficient to satisfy up to 7.5 MAF of
annual consumptive use in accordance with the Decree.

4.2 LAKE MEAD AT OR ABOVE ELEVATION 1125 FEET

If the projected January 1 Lake Mead elevation is at or above 1125 feet msl and below
1145 feet msl, surplus water would be made available. The estimated annual amounts
of surplus water available for pumping and release from Lake Mead (in addition to the
7.5 maf normal apportionment) are listed in the following schedule:

Amount Available

Year (kaf)
2002 200
2003 200
2004 150
2005 150
2006 150
2007 150
2008 150
2009 150
2010 150
2011 200
2012 200
2013 250
2014 250
2015 300
2016 300

4.3 LAKE MEAD AT OR ABOVE ELEVATION 1145 FEET

If the projected January 1 Lake Mead elevation is at or above 1145 ft. msl but below the
spill avoidance strategy assuming the runoff value of the 70" percentile of exceedance

based on the historic record of runoff above Lake Powell, surplus water would be made
available. The annual amounts of surplus water available for pumping and release from



Lake Mead (in addition to the 7.5 maf normal apportionment) are listed in the following
schedule:

Amount Avallabie
Year (kaf)
2002 650
2003 600
2004 550
2005 550
2006 500
2007 500
2008 450
2009 450
2010 450
2011 450
2012 450
2013 450
2014 450
2015 450
2016 450

4.4 70R STRATEGY

If the projected January 1 Lake Mead storage provides insufficient space for the coming
year (based on the 70R Strategy), and is below the flood control release criteria listed
below, the Secretary would determine annually the quantity of surplus water available.
The quantity is determined by assuming the 70" percentile historical runoff, along with
normal 7.5 maf delivery to Lower Division states, for the next year. Applying these
values to current reservoir storage, the projected reservoir storage at the end of the next
year is calculated. The surplus is determined if the estimated space available at the end
of the next year is less than the space needed by flood control criteria. The quantity of
the surplus is the difference between the space required and the estimated available
space. The above methodology would require calculation of the annual quantity each
year during the period identified in Section 3.1. The estimated annual amounts of
surplus water available for pumping and release from Lake Mead (in addition to the 7.5
maf normal apportionment) are listed in the following schedule:



Amount Available
Year (kaf)
2002 1000
2003 950
2004 900
2005 900
2006 900
2007 900
2008 900
2009 950
2010 1000
2011 1000
2012 1000
2013 1050
2014 1050
2015 1050
2016 1050

4.5 FLOOD CONTROL SURPLUS

If the projected January 1 system contents projects Hoover Dam flood control releases
based on the 1984 Hoover Dam, Lake Mead, Water Control Manual, the annual
pumping and release from Lake Mead will be sufficient to satisfy all reasonable and
beneficial consumptive uses in the Lower Basin with valid surplus contracts with the
Secretary of the Interior. The estimated annual amounts of surplus water available for
pumping and release from Lake Mead (in addition to the 7.5 maf normal
apportionment) are listed in the following schedule:

Amount Avalilable
Year (kaf)
2002 1350
2003 1350
2004 1350
2005 1350
2006 1400
2007 1450
2008 1500
2009 1550
2010 1600
2011 1600
2012 1650
2013 1650
2014 1650
2015 1700
2016 1700




ATTACHMENT J

Detailed Modeling Documentation

The river system operation analysis for this FEIS was conducted with Reclamation’s
Colorado River Simulation System model implemented in the RiverWare modeling
system. This attachment contains detailed documentation of the modeling process.

COLORADO RIVER INTERIM SURPLUS CRITERIA FEIS



Detailed Modeling Documentation

This attachment describes the reservoir operating rules and related data used in

Reclamation’s Colorado River Simulation System, as implemented in the RiverWare
modeling system.

BACKGROUND

Long-term policy and planning studies on the Colorado River have typically used model
results from the Colorado River Simulation System (CRSS), a Fortran-based modeling
system, developed in the 1980's. CRSS originally ran on a Cyber mainframe computer, but
was ported to run on both personal computers and Unix Workstations in 1994. CRSS
modeled twelve major reservoirs and some 115 diversion points throughout the Upper and
Lower basins on a monthly time step. A major drawback of CRSS was that the operating
policies or rules were “hardwired” into the modeling code, making modification of those
policies difficult.

Based on the need to initiate surplus and shortage studies for the Lower Basin in the early
1990’s, Reclamation developed an annual time step model, CRSSez (BOR, 1998).
CRSSez primarily models the operation of Lakes Powell and Mead, representing the
reservoirs above Powell as one aggregate reservoir, and the effect of reservoirs below
Mead as part of the water demand necessary from Mead. CRSSez was used in the Interim
Surplus Criteria EIS process to facilitate the development of possible alternatives to be
analyzed.

Also in 1994, Reclamation began a collaborative research and development program with
the University of Colorado and the Tennessee Valley Authority with the goal of developing
a general-purpose modeling tool that could be used for both operations and planning on
any river basin. This modeling tool, known as RiverWare, is now being used by the Upper
and Lower Colorado Regions for both planning and monthly operations (Fulp, 1999). A

. major advantage of RiverWare is that the operational policies or rules are no longer

"hardwired" into the modeling code (Zagona, et al, 1999). The user expresses and
prioritizes the rules through the RiverWare graphical user interface, and RiverWare then
interprets the rules when the model is run. Multiple rule sets can be run with the same
model and this provides the capability for efficient "what-if" analysis with respect to
different policies.

Reclamation replaced the original CRSS model with a new model implemented in
RiverWare in 1996. The new model has the same spatial and temporal resolution, uses the
same basic input data (hydrology and consumptive use schedules), and uses the same
physical process algorithms as the original CRSS. A rule set was also developed to mimic
the policies contained in the original model. Comparison runs were made between the
original CRSS and the new model and rule set, with typical differences of less than 0.5%
(BOR, 1996).
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The second phase of the program to replace CRSS consists of examining the rules
extracted from CRSS and developing new rule sets that reflect current operational policy as
well as to investigate and improve, where necessary, the physical process methodologies. A
team of Reclamation engineers from the Upper and Lower Colorado Regions has been
established for these purposes and this phase is on going.

DESCRIPTION OF THE MODEL

As previously mentioned, the features represented in the model are identical to the original
CRSS model. In summary, twelve reservoirs are modeled (Fontenelle, Flaming Gorge,
Taylor Park, Blue Mesa, Morrow Point, Crystal, Navajo, Starvation, Powell, Mead,
Mohave, Havasu) and approximately 115 diversions are modeled (demands and return
flows) throughout the basin. The Lower and Upper Basin diversion and depletion schedules
used in this EIS are documented in Section 3.4.5 and Attachments G and J respectively.
The hydrologic "natural” inflows (flows corrected for upstream regulation and consumptive
uses and losses) at 29 inflow points throughout the basin were also used from the standard
CRSS hydrology data set covering the period 1906-1990.

For the analysis conducted for this EIS, only the operation of Lake Powell was updated to
reflect current operational policy in the Upper Basin. Operation of the other reservoirs. in
the Upper Basin essentially followed the operation in the original CRSS. Operation of
Lakes Mead, Mohave, and Havasu also followed that of the original CRSS, with the
exception of the surplus and shortage rules as described below.

RESERVOIRS ABOVE LAKE POWELL

The reservoirs above Lake Powell are operated to meet monthly storage targets (or “rule
curves”) and downstream demands. The basic procedure is that given the inflow for the
current month, the release will be either the release necessary to meet the target storage or
the release necessary to meet demands downstream of the reservoir, whichever is greater.
The rule curves are input for each reservoir, but are modified during the run for Flaming
Gorge, Blue Mesa, and Navajo to simulate operations based on the imperfect inflow
forecasts that are encountered in actual reservoir operations. Furthermore, each reservoir is
constrained to operate within user-supplied minimum and maximum releases (mean
monthly release in cfs) as specified in the following table:




Min Max

Reservoir Release Release
Fontenelle 500 18700
Flaming Gorge 800 4900
Starvation 100 5000
Taylor Park 50 5000
Blue Mesa 270 5000
Morrow Point 300 5000
Crystal 300 4200
Navajo 300 - 5900

For Flaming Gorge, Blue Mesa, and Navajo, the target storage is computed by using an
inflow forecast for the spring runoff season (January through July), again to mimic the
imperfect forecasts seen in actual operations. The forecasted inflow (for the current month
through July) is computed as a weighted average of the long-term average natural inflow
and the natural inflow assumed for the year being modeled. The weights used are:

Month Natural inflow | Average Natural
Weight Inflow weight

January 0.3 0.7
February 04 0.6
March 0.5 0.5
April 0.7 0.3
May 0.7 0.3
June 0.7 0.3
July 0.6 0.4

The long-term, average natural inflows into each reservoir are (1000 af):

Reservoir Jan Feb Mar Apr May Jun Jul
Flaming Gorge 233 | 209 | 338 87.9 250.4 327.8 157.5
Blue Mesa 340 | 395 | 946 176.0 339.8 561.6 346.8
Navajo 18.8 | 246 | 69.3 176.9 | 297.3 284.7 120.1

Based on the inflow forecast, the rule computes the volume necessary to release from the
current month through July, assuming the reservoir will fill in July:

Release needed for the current month = (current contents - live capacity +
predicted remaining inflow) divided by the number of months remaining
until the end of July o



The target storage for the current month is then computed, adjusting for any gains or losses
above the reservoir:

Target storage = previous storage - release needed + gains - losses

LAKE POWELL OPERATION

As previously stated, the operation of Lake Powell was modified to reflect current
operating polices. In the original CRSS rules, Lake Powell was operated on a rule curve
that was not adjusted for an inflow forecast. Two other higher priority rules ensured that
the minimum objective release of 8.23 million afy was met and that equalization of Lakes
Powell and Mead was accomplished when necessary.

The rule curve operation of Lake Powell was replaced by a new rule that better represents
current operational practices. This new rule consists of a forecast-driven, spring runoff
operation (January through July) that attempts to fill the reservoir to a July target storage
and a fall operation (August through December) that attempts to draw down the reservoir
to a December target storage. For this EIS, the July and December targets were 23.822 maf
(500 kaf of space) and 21.900 maf (2.422 kaf of space) respectively. In addition, a rule was
added to simulate the occurrence of Beach Habitat Building Flows (BHBF’s or “spike”
flows). The minimum objective release and equalization rules were kept essentially the
same as in the original CRSS rules. Release constraints that reflect the 1996 Record of
Decision on the Operation of Glen Canyon Dam were also added to the Lake Powell rule
set.

LAKE POWELL INFLOW FORECAST

Since the original CRSS rules computed an inflow forecast for Lake Powell and adjusted it
for use by the flood control operation at Lake Mead, the same forecasting algorithm could
be applied to the new operation of Lake Powell. The unregulated Lake Powell inflow
forecast from the current month through July is computed as:

natural flow into Lake Powell - estimated Upper Basin depletions + the forecast error

where the forecast error is computed using equations derived from an analysis of past
Colorado River forecasts and runoff data for the period 1947 to 1983.

As detailed in the original CRSS overview document (BOR, 1985), analysis of these data
revealed two strongly established patterns: (1) high runoff years are under-forecast, and
low runoff years are over-forecast; (2) the error in the current month's seasonal forecast is
strongly correlated with the error in the preceding month's forecast. A regression model
was developed to aid in determining the error to be incorporated into the seasonal forecast
for each month from January to June. The error is the sum of a deterministic and a random
component. The deterministic component is computed from the regression equation. The
random component is computed by multiplying the standard error of the regression



equation by a random mean deviation selected from a standard normal distribution.
The forecast error equation has the following form (all runoff units are maf):

Ei =3, X; + biE(i-l) + Ci + Zrdi

where:
i = month
E; = error in the forecast for month "i."
X; = natural runoff into Lake Powell from month "i" through July.
3 = linear regression coefficient for X;.

Ei.1y = previous month's forecast error

b; = linear regression coefficient for E.y.

Ci = constant term in regression equation for month "i."

Z, = randomly determined deviation

di = standard error of estimate for regression equation for month "i."

The following table summarizes the regression equation coefficients for each month:

Month a; b| Ci d|
January 0.70 0.00 -8.195 1.270
February 0.00 0.80 -0.278 0.977

March 0.00 0.90 0.237 0.794

Apiril 0.00 0.76 0.027 0.631
May 0.00 0.85 0.132 0.377
June 0.24 0.79 0.150 0.460

The magnitude of the June forecast error is constrained to not exceed 50 percent of the
May forecast error and the July forecast error is equal to 25 percent of the June forecast
error.

SPRING RUNOFF OPERATION (JANUARY THROUGH JULY)

To accomplish the spring operation, the unregulated forecast is first adjusted to account for
potential reservoir regulation above Powell. This potential regulation is currently
computed as just the sum of the available space (live capacity — previous month’s storage)
in Fontenelle, Flaming Gorge, Blue Mesa, and Navajo. Using the regulated forecasted
inflow, the total volume of water necessary to release from the current month through July
is computed as: n



total volume to release = previous storage — July target storage
+ forecasted regulated inflow — loss due to evaporation
~ loss due to bank storage
The release for the current month is then computed by multiplying the total volume to
release by a fraction for the current month, where the fraction reflects a user-supplied
preferred weighting pattern. The weights and resulting fractions used for this study are as
follows:

Spring Season Weights Fractions
January 0.170 0.170
February 0.160 0.193

March 0.130 0.194
April 0.100 0.185
May 0.100 0.227
June 0.160 0.471
July 0.180 1.000

The fraction is computed as current month's weight divided by the sum of the current and
remaining month's weights for the season.

During the spring operation, however, the computed release is constrained to be at least as
great as the total volume divided by the number of months remaining. This constraint
ensures that sufficient water is released early in the season during high forecast years. Lake
Powell’s spring operational release is further constrained in each month to be within a
minimum and maximum range (currently set to 6500 and 25000 cfs respectively).

FALL OPERATION (AUGUST THROUGH DECEMBER)

Conceptually, the computation for the fall operation is identical to that done for the spring
~ operation. The regulated inflow forecast is simply the natural inflow, adjusted for Upper
Basin depletions, and potential reservoir regulation with no forecast error added. The
potential reservoir regulation is again computed as the sum of the available space in
Fontenelle, Flaming Gorge, Blue Mesa, and Navajo, where the space is the target storage in
December for each reservoir minus the previous month’s storage. User-supplied weights
are also used to compute the current month release from the total volume to release in the
fall. The weights and resulting fractions are as follows:
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Fali Season Weights Fractions
August 0.266 0.266
September 0.200 0.272
October 0.156 0.292
November 0.156 0.413
December 0.222 1.000

Two additional constraints are placed on the computed monthly release to ensure a smooth
operation. In July, the release is constrained to be at least 1.0 maf if Powell’s storage is
greater than 23.0 maf. From July through December, the release is constrained to not
exceed 1.5 maf, as long as a 1.5 maf release results in a storage at Lake Powell less than
23.822 maf. Powell’s fall operational release is further constrained in each month to be
within a minimum and maximum range (currently set to 6500 and 25000 cfs respectively).

MINIMUM OBJECTIVE RELEASE

A higher priority rule ensures that the previously described Powell operation will satisfy a
minimum objective release to the Lower Basin, currently equal to 8.23 maf over each water
year (October through September). Similar to the weighting and release fraction scheme
used for the operational rule, a preferred release pattern for each month to meet the
minimum objective release is supplied and a fraction is computed. The release pattern (in
kaf) and resulting fractions are as follows:

Month Release Fraction
October 600 0.073
November 600 0.079
December 700 0.100
January 800 0.126
February 700 0.127
March 600 0.124
April 600 0.142
_ May 600 0.165
June 700 0.231
July 800 0.343
August 900 0.588
September 630 1.000

The fraction is computed as current month's release divided by the sum of the current and
remaining month's releases through September.

Each month the rule computes the volume of water remaining to meet the minimum
objective release for the current water year (accounting for the water released previously in



the water year) and multiplies that volume by the release fraction. The release determined
by the operational rule must then be at least as great as this resulting minimum objective
release for the month.

EQUALIZATION OF LAKES POWELL AND MEAD

The equalization of storage between Lakes Powell and Mead is implemented in a rule that
first determines if equalization needs to occur, and if so, then determines how much water
to release from Powell to accomplish it. The rule is in effect from January through
September of each year. The rule states that equalization needs to occur if two criteria are
met: (1) if the storage in the Upper Basin meets the 602(a) requirement, and (2), if the
projected end-of-water-year (EOWY) storage in Lake Powell is greater than that in Lake
Mead.

The storage in the Upper Basin is computed for each month (January through September)
and consists of the predicted EOWY storage in Lake Powell, plus the sum of the previous
month’s storage for Flaming Gorge, Blue Mesa, and Navajo. That storage is then compared
to the computed value of 602(a) storage, described below to see if the 602(a) requirement
is met each month. The method of estimating the EOWY storage is described below.

The release for equalization is computed by taking half of the difference between the
predicted EOWY contents of Lake Powell and Lake Mead and dividing by the number of
months remaining through September. Evaporation and bank storage losses at Lakes
Powell and Mead are included in the calculation, resulting in an iterative procedure to
arrive at the computed equalization release. The iteration stops when the forecasted EOWY
contents of Lake Powell and Lake Mead are within a user-specified tolerance. That
tolerance is currently set to 25000 acre-feet.

The computed equalization release for each month is constrained in three ways. If the
additional release due to equalization would cause the total Upper Basin storage to drop
below the 602(a) requirement, then the amount of the equalization release is reduced to
prevent this from happening. Likewise, the equalization release is reduced if it would
cause Lake Mead contents to exceed its exclusive flood control space. Finally, the
equalization release is constrained to be less than or equal to the maximum power plant
capacity at Lake Powell (currently set to 33,100 cfs).

602(a) STORAGE REQUIREMENT

As stated in the CRSS overview document (BOR, 1985), “602(a) storage refers to the
quantity of water required to be in storage in the Upper Basin so as to assure future
deliveries to the Lower Basin without impairing annual consumptive uses in- the Upper
Basin”. The current implementation of that storage requirement duplicates the original
CRSS calculation. It computes the storage necessary in the Upper Basin to meet the

minimum objective release and Upper Basin depletions over the next “n” years, assuming
the inflow over that period would follow that seen in the most “critical period on record”.



The critical period in the Colorado River basin occurred in 1953-1964, a length of 12 years.
Inflows from these years are used in the calculation of 602(a) storage.

At the beginning of each calendar year, a value for 602(a) storage is computed by the
following formula: :
602a = {(UBDepletion + UBEvap)* (1 - percentShort/ 100) + minObjRel
- criticalPeriodInflow} * 12 + minPowerPoolStorage
where:
602a = the 602(a) storage requirement
UBDepletion = the average over the next 12 years of the Upper Basin scheduled
depletions
UBEvap = the average annual evaporation loss in the Upper Basin (currently set to
560 kaf)
percentShort = the percent shortage that will be applied to Upper Basin depletions
during the critical period (currently set to zero)
minObjRel = the minimum objective release to the Lower Basin (currently set to
8.23 maf)
criticalPeriodInflow = average annual natural inflow into the Upper Basin during
the critical period (1953-1964) (currently set to 12.18 maf)
minPowerPoolStorage = the amount of minimum power pool to be preserved in
Upper Basin reservoirs (currently set to 5.179 maf)

All parameter values currently used were as found in the original CRSS data files ported
from the Cyber mainframe in 1994.

PREDICTING END-OF-WATER-YEAR (EQWY) CONTENTS OF LAKES POWELL AND MEAD
Lake Powell EOWY content is predicted each month by taking the previous month’s
storage, adding the estimated inflow, subtracting the estimated release, and subtracting the
estimate of evaporation and change in bank storage. All estimated values are for the period
from the current month through September. The estimated inflow is just the regulated
inflow forecast previously discussed, where the forecast error is included through July. The
estimated release is based on the spring operation (through July) and the fall operation for
August and September. The estimated evaporation and bank storage losses are based on an
initial estimate of the EOWY content.

Similarly, the Lake Mead EOWY content is predicted each month by taking the previous
month’s content, adding the estimated Powell release, subtracting the estimated Mead
release, adding the average gain between Powell and Mead, subtracting the Southern
Nevada depletion, and subtracting the estimate of evaporation and change in bank storage.
Again, all values are for the period from the current month through September. Lake
Mead’s release is estimated as the sum-of the depletions downstream of Mead and the
reservoir regulation requirements (including evaporation losses) for Lakes Mohave and
Havasu minus the gains below Mead.
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BEACH /HABITAT BUILDING FLOWS (BHBF’S)

Under the current rule that implements BHBF’s, a BHBF is triggered for the current month

if the following conditions are met:

e in January, if the unregulated inflow forecast for January through July (the natural flow
— Upper Basin depletions plus forecast error) is greater than the “January trigger
volume” (currently set to 13.0 maf)

e in January through July, if the current month’s Powell release is greater than the
“release trigger” (currently set to 1.5 maf) or if the release volume for the current
month through July equally distributed over those months would result in a release
greater than the “release trigger”

Once a BHBF has been triggered, if Powell would have had to spill in that month anyway,
the total outflow from Powell is not increased; rather the volume for the BHBF (currently
set to 200 kaf) is taken from the total outflow already determined by the operational rule. If
Powell was not going to spill in that month, then the total outflow from Powell is increased
(i.e., the volume for the BHBEF is taken from Powell’s storage). Under the case where the
BHBF is triggered even though the current month’s release is less than the “release
trigger”, the rule re-sets Powell’s outflow for that month to the trigger release amount (1.5

maf).
Under all circumstances, only one BHBF is made per calendar year.

LAKE MEAD OPERATION

Lake Mead is operated primarily to meet downstream demand, including downstream
depletions (both U.S. and Mexico) and reservoir regulation requirements. In any month, the
rule computes the downstream depletions based on schedules that have been set as input
data or by other rules (for the case of surplus or shortage in the Lower Basin). The reservoir
regulation requirements for Lakes Mohave and Havasu include water necessary to meet
their storage targets and evaporation losses for each month. The operation rule computes
* the release necessary from Lake Mead to meet that total downstream demand minus gains
below Mead. This release may be increased, however, based on flood control procedures.

MEAD FLOOD CONTROL

There are three flood control procedures currently in effect for different times of the year.
These procedures were developed in the original CRSS and were based on the Field
Working Agreement between Reclamation and the Army Corps of Engineers (ACOE,
1982). The first procedure is in effect throughout the year. Its objective is to maintain a
minimum space of 1.5 maf in Lake Mead, primarily for extreme rain events. This space is
referred to as the exclusive flood control space and is represented by the space above
elevation 1219.61. The second procedure-is used during the spring runoff forecast season
(January through July). The objective -during this period is to route the maximum
forecasted inflow through the reservoir system using specific rates of Hoover Dam
discharge, assuming that the lake will fill (to elevation 1219.61) at the end of July. The
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third procedure is used during the space building or drawdown period (August through
December). The objective during this period is to gradually draw down the reservoir
system to meet the total system space requirements in each month in anticipation of the
next year’s runoff.

EXCLUSIVE FLOOD CONTROL SPACE REQUIREMENT

As previously noted, this requirement states that space in Lake Mead must be a minimum
of 1.5 maf at all times. If the release computed to meet downstream demand results in a
Lake Mead storage that would violate this space requirement, the rule computes the
additional release necessary to maintain that space.

SPRING RUNOFF SEASON (JANUARY THROUGH JULY)

The flood control policy requires that the maximum forecast be used where that forecast is
defined as the estimated inflow volume that, on average, will not be exceeded 19 times out
of 20 (a 95% non-exceedance). The rule first computes the inflow forecast to Lake Mead
by taking the Lake Powell forecast previously described and adds the long-term, average
natural tributary inflows between Lakes Powell and Mead. The maximum forecast is then
estimated by adding an additional volume (the “forecast error term”) to that inflow
forecast. The forecast error term is given in the following table, taken from the original
CRSS data:

Forecast Period Forecast Error
Term (maf)

January ~ July 4.980
February — July 4.260
March - July 3.600
April - July 2.970
May - July 2.525
June - July 2.130
July - July 0.750

The Field Working Agreement defines an iterative algorithm by which the current month’s
release is determined. Certain release levels are specified and are given in the following
table:

Release | Release
Level (cfs) Description

1 19000 Parker powerplant capacity

2 28000 Davis powerplant capacity

3 35000 " 'Hoover powerplant capacity (in 1987)
. rox. max. flow non-damaging to

4 40000 oep streambed 99

5 73000 Hoover controlled discharge capacity
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The flood control release needed for the current month is determined by:

release needed for the current month = maximum forecasted inflow - current
storage space in Lake Powell (below 3700 feet) — current storage space in Lake
Mead (below 1229 feet) + 1.5 maf (exclusive space) - evaporation and bank
storage losses from Lakes Powell and Mead - Southern Nevada depletion — future
volume of water released (assuming a release level from the table for the remaining
months through July)

If the computed release for the current month is greater than that assumed for the future
months, the future level is increased and the current month release is re-computed. The
computation stops once the computed release for the current month is less than or equal to
that assumed for the future months. If the computed release is greater than the previously
assumed level, that release is used for the current month; otherwise, the previously
assumed level is used.

The rule sets Lake Mead’s release to the flood control release if it is greater than the release
previously computed to meet downstream demands.

SPACE BUILDING (AUGUST THROUGH DECEMBER)
The flood control policy states the flood control storage space in Lake Mead (storage below
elevation 1229 feet) required at the beginning of each month from August through January:

Space
Date Required

( maf)
August 1.50
September 2.27
October 3.04
November 3.81
December 4.58
January 5.35

However, these targets may be reduced to the minimum of 1.5 maf in each month if
additional space is available upstream in active storage. Certain upstream reservoirs are
specified with a maximum creditable space for each:
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Max. Creditable
Reservoir Storage Space
( maf)
Powell 3.8500
Navajo 1.0359
Blue Mesa 0.7485
Flaming Gorge plus Fontenelle 1.5072

In each month (July through December), if the release computed to meet downstream
demands results in an end-of-month Lake Mead storage that would violate the space
requirement adjusted for upstream storage, the rule computes the additional release
necessary to maintain that space. However, these releases are constrained to be less than or
equal to 28,000 cfs.

LAKE MOHAVE AND LAKE HAVASU OPERATION
Lakes Mohave and Havasu are operated to meet a user-specified target storage at the end of
each month. These storage targets are given in the following table:

Mohave Havasu Target
Month Target
Stora gg (kaf) Storage (kaf)

January 1644.0 539.1
February 1698.7 539.1
March 1698.7 557.4
April 1698.7 593.6
May 1753.9 611.4
June 1666.0 611.4
July 1543.0 580.0
August 1417.0 561.1
September 1371.1 557.4
October 1371.1 548.2
November 1478.0 542.7
December 1585.0 539.1

LOWER BASIN SHORTAGE STRATEGIES

As discussed in Section 3.3.3.4, although there are no established shortage criteria for the
Lower Basin, shortage rules were developed and used in the model simulation to address
concerns related to low Lake Mead elevations. For this DEIS, a “two-level” shortage
protection strategy was used.

In Level 1 shortage, the shortage determination is based on comparing the January 1 Lake
Mead elevation to a user-input trigger elevation, where the trigger elevations are
determined from other modeling studies to protect a significant elevation within a given
degree of confidence. If Lake Mead’s elevation at the beginning of the year is less than the
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trigger elevation, a Level 1 shortage is declared and certain Lower Basin depletions are
reduced. The shortage remains in effect for that calendar year.

For this DEIS, Level 1 protection of elevation 1083 feet (minimum power pool) and Level
1 protection of elevation 1050 feet (minimum water level for operation of Southern
Nevada’s upper diversion intake) were studied separately. Trigger elevations were input to
protect each elevation with an 80% probability; however, actual model runs showed that
the protection was less (approximately 74%). As discussed in Section 3.3.4.1, these trigger
elevations will be adjusted for the Final EIS to ensure an 80% protection probability.

Under Level 1 shortage, the Central Arizona Project (CAP) depletion is set to a given
amount (1.0 maf for this DEIS) and Southern Nevada Water Authority (SNWA) is reduced
by 4% of the total reduction as given by:

SNWShort = SNWS,0rm — (0.04*(CAPorm-CAPh0rt)/0.96)

where the subscripts denote the normal and shortage depletion amounts. Metropolitan
Water District (MWD) and other water users (including Mexico) do not take a Level 1
shortage.

Under Level 2 shortages, further cuts are imposed to keep Lake Mead above elevation
1000 feet (the minimum water level for operation of SNWA’s lower diversion intake). At
the beginning of each year, the rule estimates the end-of-water-year (EOWY) Lake Mead
elevation (using Level 1 shortage schedules and normal schedules for other users). If the
EOWY elevation is below 1000 feet, CAP and SNWA are cut further to keep Lake Mead
above 1000 feet. If CAP delivery is reduced to zero, MWD and Mexico have shortages
imposed, again in an amount necessary to keep the reservoir above 1000 feet. Shortages to
Mexico consist of shorting Mexico proportionately to the total shortages imposed on
United States (U.S.) users:

Mexshon = Mexnorm * (U°S'Sh0ngU'S'nm‘m)

For this DEIS, however, Level 2 shortages were never severe enough to impose shortages
on MWD and Mexico.

LOWER BASIN SURPLUS STRATEGIES

As discussed in Chapter 2, several surplus strategies were proposed for inclusion in this
DEIS. Of the five alternatives that were developed and analyzed in detail (the No Action
Alternative and the four action alternatives), four distinct strategies were used: the Flood
Control Strategy, the R strategy, the P strategy, and the Muiti-tiered Trigger strategy.
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FLOOD CONTROL STRATEGY

Under the Flood Control strategy, a surplus condition is based on the flood control
procedures previously described for Lake Mead. For each month, the rule calculates the
release necessary for flood control and declares a surplus for the remainder of the calendar
year if that release is greater than the release necessary to meet normal downstream
demand. Monthly “full” surplus schedules are then set for the remainder of the year, where
the monthly surplus schedules are determined by applying monthly percentages to the
annual “full” surplus values given in Attachment G (Table G-4). Mexico receives up to an
additional 200 kaf only under a flood control surplus. Under most cases, the flood control
release is sufficient to meet the increased downstream demand; however, if that is not the
case, the rule increases the release so that the surplus demands are met.

All alternatives analyzed in this EIS used the Flood Control surplus strategy, in addition to
any other strategies.

R STRATEGY

Under the R surplus strategy, a surplus condition is based on the system space requirement
at the beginning of each year. Based on an assumed runoff, Upper and Lower Basin
depletion schedules, and Lake Powell and Lake Mead contents at the beginning of the year,
the volume of water in excess of the system space requirement at the end of the year is
estimated. If that volume is greater than zero, a surplus is declared and full surplus
schedules are met for the year. It should be noted that variations of the R strategies include
a “volume limited” surplus, where just the computed surplus volume is distributed to
certain Lower Basin users (i.e., a full surplus is not assumed).

The assumed runoff corresponds to a particular percentile historical runoff. For example,
the 75R strategy assumes a runoff corresponding to the 75™ percentile (75% of the
historical values are less than that value, or approximately 18.1 maf of natural inflow into
Lake Powell).

Based on the original CRSS implementation, the surplus volume is computed by:

SurVol = (PowellStorage + MeadStorage — maxStorage ) x ( 1.0 + aveBankStorCoeff) +
runoff — UBdemand — Lbdemand

Where:
PowellStorage = Lake Powell content at the beginning of the year
MeadStorage = Lake Mead content at the beginning of the year
maxStorage = maximum combined storage at Lakes Powell and Mead that will
meet the system space requirement at the beginning of the year, assuming 30% of
that requirement will be met by the reservoirs upstream of Powell (live capacity of
Lakes Powell and Mead - 0.7 x 5.35 maf = 47.96 maf)
aveBankStorageCoeff = average of Lake Powell and Lake Mead bank storage
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coefficients

runoff = assumed percentile runoff

UBdemand = Upper Basin depletion scheduled for the year + the average
evaporation loss in the Upper Basin (same as assumed in equalization, 560 kaf)
LBdemand = sum of the depletions below Powell + the evaporation losses in the
Lower Basin (average loss of 900 kaf at Mead and computed for Lakes Mohave and
Havasu, based on the target storage) — average gains between Powell and Mead
(801 kaf) — average gains below Mead (427 maf)

P STRATEGY

Under the Protection or P strategy, a surplus is determined if there is sufficient water in
Lake Mead to meet normal Lower Basin depletions (7.5 maf), while avoiding the
likelihood of a future shortage determination. Analogous to Level 1 shortages, the surplus
determination is based on comparing the January 1 Lake Mead elevation to a user-input
trigger elevation, where the trigger elevations are determined from other modeling studies
to protect the shortage line with a given degree of confidence. If the Lake Mead elevation is
greater than the trigger elevation, a full surplus is declared for that calendar year.

For this DEIS, an 80% confidence of avoiding future Level 1 shortages was used to
compute the trigger elevations (Section 2.3.5).

MULTI-TIERED TRIGGER STRATEGY

Under the multi-tiered trigger strategies, various amounts of surplus water are made
available, depending upon Lake Mead’s elevation at the beginning of each calendar year.
Both the Six States Alternative and the California Alternative use this strategy. The trigger
elevations used in this DEIS for each alternative are discussed in Sections 2.3.3 and 2.3.4
respectively. The surplus depletion schedules used for each alternative are detailed in
another attachment.
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ATTACHMENT K

Upper Division Depletion Schedule

This attachment consists of a table displaying the schedule of projected Colorado
River system depletions, or consumptive use, by the Upper Division. These
depletions were used to model the operation of the river system under baseline
conditions and the interim surplus criteria alternatives. Shown in the table are
projected depletions of the Upper Division states and Arizona’s apportionment of
water from the Upper Basin. The depletion schedule was developed by the Upper
Basin states and was compiled and provided by the Upper Colorado River
Commission in December 1999. The depletion schedule was then modified slightly
to incorporate data received subsequently from the Ten Tribes Partnership, presented
in Attachment Q.

COLORADO RIVER INTERIM SURPLUS CRITERIA FEIS



Table K-1
Upper Basin Depletion Schedule (kaf)

Total

Calendar New Reservoir Upper
Year Colorado Utah Wyoming | Mexico Arizona | Evaporation| Basin
2002 2419 859 501 449 45 574 4847
2003 2433 873 503 466 45 574 4893
2004 2447 886 505 484 45 574 4940
2005 2494 899 507 501 45 574 5019
2006 2501 913 508 510 45 574 5052
2007 2509 926 510 520 45 574 5084
2008 2517 940 512 529 45 574 5117
2009 2524 953 514 539 45 574 5149
2010 2580 1009 517 548 50 574 5278
2011 2583 1013 519 552 50 574 5291
2012 2586 1017 520 557 50 574 5303
2013 2588 1020 522 561 50 574 5316
2014 2591 1024 524 565 50 574 5328
2015 2594 1028 526 570 50 574 5341
2016 2597 1032 527 573 50 574 5353
2017 2600 1036 529 576 50 574 5365
2018 2603 1041 531 579 50 574 5378
2019 2606 1045 532 583 50 574 5390
2020 2626 1055 535 589 50 574 5429
2021 2629 1062 537 590 50 574 5443
2022 2633 1069 540 591 50 574 5457
2023 2636 1077 542 593 50 574 5471
2024 2639 1084 544 594 50 574 5485
2025 2643 1091 547 595 50 574 5499
2026 2646 1099 549 597 50 574 5514
2027 2649 1107 551 599 50 574 5529
2028 2652 1114 553 600 50 574 5545
2029 2656 1122 556 602 50 574 5560
2030 2675 1129 571 604 50 574 5603
2031 2677 1134 575 604 50 574 5614
2032 2679 1139 580 604 50 574 5626
2033 2680 1145 584 604 50 574 5637
2034 2682 1150 588 604 50 574 5649
2035 2684 1155 593 605 50 574 5660
2036 2686 1160 597 605 50 574 5671
2037 2688 1165 601 605 50 574 5683
2038 2689 1171 605 605 50 574 5694
2039 2691 1176 610 605 50 574 5706
2040 2703 1177 615 605 50 574 5724
2041 2708 1180 622 605 50 574 5739
2042 2712 1184 629 605 50 574 5754
2043 2717 1187 637 605 50 574 5769
2044 2721 1190 644 605 50 574 5784
2045 2726 1194 651 605 50 574 5800
2046 2731 1197 658 605 50 574 5815
2047 2735 1200 665 605 50 574 5830
2048 2740 1203 673 605 50 574 5845
2049 2744 1207 680 605 50 574 5860
2050 2776 1207 687 605 50 574 5899
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ATTACHMENT L

Sensitivity Analysis Comparing Baseline with Transfers to Baseline
Without Transfers

This attachment illustrates the water surface elevations of Lake Powell and Lake
Mead under baseline conditions with and without the California water transfers. The
transfers involve changes in the delivery point for certain quantities of water as

proposed in part of California’s Colorado River Water Use Plan.
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Sensitivity Analysis Comparing the Modeled
Baseline Without Transfers to Baseline With Transfers Conditions

OVERVIEW

This attachment provides a summary of the sensitivity analysis conducted to assess the potential
effect of the modeled California intrastate water transfers. The sensitivity analysis compares the
results of the modeled baseline without transfers condition to those of the baseline with transfers
condition.

Only two potential hydrologic effects resulting from the modeled California intrastate water
transfers were observed. The first effect is the lower amount of surplus water that California
would receive under the baseline without transfers condition reflecting a lower depletion schedule
that was used to model California’s maximum full surplus demand projections. The second is the
potential change in river flows for that portion of the river located between Parker Dam and
Imperial Dam. This potential change in river flows is associated with the change in the point of
delivery of water that is being transferred between the agricultural agencies and MWD.

Additional discussion on these two potential hydrologic effects and other hydrologic aspects
evaluated under this sensitivity analysis follows:

LAKE POWELL WATER SURFACE ELEVATIONS

The Lake Powell water surface elevations observed under the modeled baseline without transfers
condition were compared to the baseline with transfers condition. The result of this comparative
analysis indicates that there is essentially no difference between the water surface levels observed
under the two modeled baseline conditions. Figure L-1 presents a comparison of the 90th, 50th
and 10th percentile values observed under the two modeled baseline conditions (with and without
transfers). A summary of this same information is presented in tabular format in Tables L-1, L-2 -
and L-3, respectively.

LAKE MEAD WATER SURFACE ELEVATIONS

Similar to the water surface elevations observed for Lake Powell, the differences that were
observed in Lake Mead water surface elevations under the two baseline conditions (with and
without transfers) were minimal to none. Observed differences in the 90th, 50th and 10th
percentile values of the two baseline conditions varied less than plus or minus two feet. A
graphical comparison of the 90th, 50th and 10th percentile values for the two modeled baseline
conditions is presented in Figure L-2. A similar comparison of the 90th, 50th and 10th percentile
values for the modeled conditions are presented in tabular format in Tables L4, L-5 and L-6,
respectively.

HOOVER DAM FLOOD CONTROL RELEASES

The differences in the frequency of Hoover Dam (Lake Mead) flood control releases between the
two modeled baseline conditions (with and without transfers) averaged one-half of one percent
higher under the baseline with transfers condition during the 15-year interim surplus criteria
period. This average difference increased to seven-tenths of one percent for the ensuing 34-year
period. A graphical comparison of the frequency of Lake Mead flood releases under the two
modeled baseline conditions is presented in Figure L-3. The slightly higher frequency of Hoover
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Dam flood control releases observed under the baseline with transfers condition can be mostly
attributed to the lower depletion schedule that was used to model California’s full surplus
demands under these modeled conditions (see discussion on Water Supply below). Since the
magnitude of the surplus deliveries are lower under the baseline with transfers condition, more
water remains in Lake Mead and this increases the probability of more frequent flood control
releases, however slightly.

WATER SUPPLY

The water deliveries to the Lower Division states under the two baseline conditions (with and
without transfers) were evaluated to determine the effect of the modeled water transfers, if any.
A summary of the evaluation of each states’ water deliveries under the two different baseline
conditions follows:

Arizona

The observed magnitude and corresponding frequency of water deliveries to Arizona under the
two baseline conditions were essentially the same. No significant differences in the amount of
water that Arizona would receive under the two baseline conditions were observed. Figure L4,
presents a comparison of the 90th, 50th and 10th percentile values for the modeled Arizona water
deliveries under the two baseline conditions, respectively. Figure L-5 presents a comparison of
the frequency of occurrence of different amounts of annual water deliveries to Arizona during the
modeled 15-year interim surplus criteria period. Figure L-6 presents a similar comparison for the
ensuing 34-year period (2017 to 2050). As illustrated in these two figures, there is very little
variation in both the frequency and magmtude of water deliveries to Arizona between the two
modeled baseline conditions.

California

The observed water deliveries to California under the two baseline conditions differed as a result
of the different depletion schedules used to model California’s demands. Different depletion
schedules incorporating different maximum full surplus demand schedules were used to model
the two baseline conditions. California’s modeled full surplus depletion schedule under the
baseline without transfers condition begins at approximately 5.52 maf (year 2002), increases
steadily to 5.56 maf by 2015, and remains at this level thereafter. California’s modeled full
surplus depletion schedule under the baseline with transfers condition begins at approximately
5.49 maf (year 2002), steadily decreases to approximately 5.2 maf by 2025 and generally remains
close to this level thereafter. As a result of the different depletion schedules used to model the
two baseline conditions, the observed magnitude of surplus deliveries to California is
substantially higher under the baseline without transfers condition, as illustrated in Figure L-7
which compares the 90th percentile values of the modeled depletions. In general, the 90th
percentile values coincide with the maximum full surplus depletion schedules that were used to
model the respective baseline conditions. The frequency and magnitude of normal condition
deliveries to California did not differ and there were no shortage condition deliveries observed as
illustrated in Figure L-9. Figure L-8 presents a comparison of the frequency of occurrence of
different annual water deliveries to California during the modeled 15-year interim surplus criteria
period. Figure L-9 presents a similar comparison for the ensuing 34-year period (2017 to 2050).
As illustrated in these two figures, only the magnitude of the surplus deliveries differ between the
two baseline conditions (i.e. the frequency of surplus deliveries is similar).



Nevada

The observed magnitude and corresponding frequency of water deliveries to Nevada under the
two different modeled baseline conditions were essentially the same. No significant differences
in the amount of water that Nevada would receive under the two baseline conditions were
observed. Figure L-10 presents a comparison of the 90th, 50th and 10th percentile values for the
modeled Nevada water deliveries under the two baseline conditions, respectively. Figure L-11
presents a comparison of the frequency of occurrence of different annual water delivery amounts
to Nevada during the modeled 15-year interim surplus criteria period. Figure L-12 presents a
similar comparison for the ensuing 34-year period (2017 to 2050). As illustrated in these two
figures, there is very little variation in both the frequency and magnitude of water deliveries to
Nevada between the two modeled baseline conditions.

RIVER FLOWS

Only two river segments were observed to be affected by the modeled California intrastate water
transfers, they are — the reach of river between Parker Dam and the Palo Verde Diversion Dam
and the reach of river between the Palo Verde Diversion Dam and Imperial Dam. The reduced
river flow (between 200,000 to 300,000 afy) below Parker Dam is associated with the change in
diversion points resulting from the modeled California intrastate water transfers. This amount
accounts for approximately 3 to 4 percent of the approximate average seven maf of annual flow
that was observed in these reaches of the Colorado River. The transfers are anticipated to occur
during the peak months when flows in these lower river reaches are at their seasonal highs.
Figures L-13a through L-16b present a graphical comparison of the seasonal flow ranges that
were projected downstream of the Palo Verde Diversion Dam for years 2006, 2016, 2025 and
2050. Therefore, in terms of mean monthly flows, the change in point of diversion of the
transferred water may reduce the peak flows that range from 10,000 cfs to 12,500 cfs by as much
as 800 cfs. While this reduction in mean monthly flows appears to be significant, the potentially
reduced flows are still within the normal annual flow range of these reaches of the Colorado
River (annual range is between 3,500 cfs to 12,500 cfs). As such, the potential reduced flows are
not expected to result in any significant hydrological, environmental or socio-economic impacts.
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Table L-1

Lake Powell 90th Percentile
Water Surface Elevations

Baseline Baseline
Date with Transfers No Transfers
7/31/02 3699.2 3699.2
7/31/03 3699.2 3699.2
7/31/04 3699.1 3699.1
7/31/05 3699.3 3699.3
7/31/06 3699.8 3699.9
7/31/07 3699.7 3699.7
7/31/08 3699.4 3699.4
7/31/09 3699.0 3699.0
7/31/10 3699.2 3699.2
7/31/11 3699.0 3699.1
7/3112 3698.9 3698.9
7/31/13 3698.8 3698.8
7/31/14 3698.5 3698.5
7/31/15 3698.8 3698.8
7/31/16 3699.3 3699.3
713117 3698.7 3698.7
7/31/18 3699.1 3699.1
7/31/19 3699.1 3699.1
7/31/20 3699.1 3699.1
7/31/21 3699.4 3699.4
7/31/22 3698.1 3698.2
7/31/23 3699.1 3699.1
7/31/24 3699.1 3699.1
7/31/25 3698.8 3698.8
7/31/26 3698.9 3698.9
7/31/27 3699.1 3698.6
7/31/28 3699.3 3699.3
7/31/29 3699.1 3699.0
7/31/30 3699.0 3699.0
7/31/31 3699.0 3698.8
7/31/32 3699.2 3699.2
7/31/33 3698.2 3698.2
7/31/34 3698.8 3699.3
7/31/35 3699.4 3699.4
7/31/36 3698.7 3699.0
7/31/37 3698.1 3698.2
7/31/38 3699.2 3699.3
7/31/39 3699.2 3699.2
7/31/40 3699.1 3699.1
7/31/41 3698.6 3698.7
7/31/42 3698.5 3698.4
7/31/43 3699.1 3699.1
7/31/44 3699.0 3699.0
7/31/45 3699.1 3699.1
7/31/46 3699.5 3699.5
7/31/47 3699.3 3699.3
7/31/48 3698.9 3698.9
7/31/49 3699.2 3699.2
7/31/50 3698.8 3698.8
L-7




Table L-2

Lake Powell 50th Percentile
Water Surface Elevations

Baseline Baseline
Date with Transfers No Transfers
7/31/02 3688.0 3688.0
7/31/03 3689.4 3689.4
7/31/04 3688.0 3688.0
7/31/05 3688.2 3688.3
7/31/06 3683.5 3683.5
7/31/07 3684.2 3684.3
7/31/08 3681.0 3681.3
7/31/09 3679.3 3679.6
7/31/10 3677.4 3677.9
7/31/11 3675.0 3675.5
7/31/12 3674.8 3674.8
7/31/13 3670.4 3670.4
7/31/14 3667.8 3667.9
7/31/15 3665.8 3666.0
7/31/16 3665.0 3665.0
713117 3666.9 3665.4
7/31/18 3664.5 3664.6
7/31/19 3663.9 3663.9
7/31/20 3664.2 3664.4
7/31/21 3664.5 3664.5
7/31/22 3664.6 3664.6
7/31/23 3665.0 3665.5
7/31/24 3664.7 3664.7
7/31/25 3667.0 3667.0
7/31/26 3666.0 3665.9
7/31/27 3665.6 3665.6
7/31/28 3664.3 3664.7
7/31/29 3663.4 3663.4
7/31/30 3664.4 3664.5
7/31/31 3665.2 3665.2
7/31/32 3666.4 3666.4
7/31/33 3667.2 3667.2
7/31/34 3668.0 3668.0
7/31/35 3669.1 3669.1
7/31/36 3669.6 3669.6
7/31/37 3671.1 3671.1
7/31/38 3672.0 3672.0
7/31/39 3671.8 3671.8
7/31/40 3672.4 3672.8
7/31/41 3672.3 3673.0
7/31/42 3669.5 3670.2
7/31/43 3669.7 3670.4
7/31/44 3668.7 3669.4
7/31/45 3666.3 3666.4
7/31/46 3666.0 3666.6
7/31/47 3665.8 3666.2
7/31/48 3664.6 3665.6
7/31/49 3662.8 3663.1
7/31/50 3661.9 3662.5
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Table L-3

Lake Powell 10th Percentile
Water Surface Elevations

Baseline Baseline
Date with Transfers | No Transfers
7/31/02 36714 36714
7/31/03 3656.8 3656.8
7/31/04 3654.6 3654.6
7/31/05 3645.0 3645.0
7/31/06 3642.5 3642.6
7/31/07 36412 3641.3
7/31/08 3636.8 3636.9
7/31/09 3636.2 3636.4
7/3110 3635.4 3635.6
73111 3631.1 3631.5
7131112 3628.2 3628.2
7/3113 3623.9 3624.1
73114 3621.5 3621.5
7/131115 3615.6 3615.7
7/31/16 3615.0 3615.2
713117 3606.9 3607.4
7/31/18 3600.3 3601.2
73119 3600.3 3600.7
7/31/20 3600.5 3601.2
7/31/21 3597.7 3508.0
7/31/22 3598.7 3596.8
7/31/23 3595.7 3595.8
7/31/24 3595.8 3596.0
7/31/25 3598.2 3598.4
7/31/26 3596.6 3596.8
7/31/27 3596.7 3596.8
7/31/28 3595.5 3595.5
7/31/29 3595.9 3596.1
7/31/30 3594.5 3594.6
7/31/31 3592.2 3592.2
7/31/32 35916 3592.1
7/31/33 3591.4 3591.9
7/31/34 3581.0 3581.0
7/31/35 3580.1 3580.1
7/31/36 3579.9 3579.9
7/31/37 3579.3 3579.3
7/31/38 3569.1 3569.1
7/31/39 3569.4 3569.4
7/31/40 3568.2 3568.2
7/31/41 3566.1 3566.1
7/31/42 3566.1 3566.1
7/31/43 3564.9 3565.1
7/31/44 3563.2 3562.9
7/31/45 3561.9 3561.9
7/31/46 3561.2 3561.2
7/31/47 3560.0 3560.0
7/31/48 3559.1 3559.1
7/31/49 3556.4 3556.5
7/31/50 3552.6 3552.7
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Table L-4

Lake Mead 90th Percentile
Water Surface Elevations

" Baseline Baseline
Date with Transfers No Transfers

12/31/02 1215.2 1215.2
12/31/03 1215.2 1215.2
12/31/04 1215.1 1215.1
12/31/05 1215.2 1215.2
12/31/06 1215.2 1215.2
12/31/07 1215.2 1215.2
12/31/08 1215.1 1215.1
12/31/09 1215.2 1215.2
12/31/10 1215.2 1215.2
12/31/11 1214.7 1215.2
12/31/12 1215.3 1215.3
12/31/13 1215.2 1215.2
12/31/14 1215.2 1215.3
12/31/15 1215.3 1215.3
12/31/16 1215.2 1215.2
12/31/17 1214.7 1215.0
12/31/18 1215.2 1215.2
12/31/19 1214.2 1215.3
12/31/20 1213.7 1214.9
12/31/21 1212.8 1213.7
12/31/22 1214.8 1214.8
12/31/23 1213.9 1214.0
12/31/24 1214.6 1214.4
12/31/25 1214.0 1214.9
12/31/26 12115 1213.9
12/31/27 1214.2 1214.0
12/31/28 1214.2 1214.1
12/31/29 12138.5 1214.1
12/31/30 1214.1 1214.9
12/31/31 12141 1214.0
12/31/32 1214.7 1214.9
12/31/33 1214.3 1214.9
12/31/34 1214.5 1214.9
12/31/35 1214.2 1214.3
12/31/36 1213.5 1213.5
12/31/37 1212.3 1213.2
12/31/38 1212.7 1213.2
12/31/39 1210.9 1213.0
12/31/40 1209.5 1213.7
12/31/41 1210.9 1211.4
12/31/42 1210.3 1212.3
12/31/43 1209.6 1210.9
12/31/44 1207.9 1209.9
12/31/45 12111 1213.3
12/31/46 1209.5 1210.3
12/31/47 1211.8 1213.0
12/31/48 1209.7 1211.1
12/31/49 1210.1 1211.3
12/31/50 1208.9 1208.7
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Table L-5

Lake Mead 50th Percentile
Water Surface Elevations

Baseline Baseline
Date with Transfers No Transfers
12/31/02 1187.0 1187.0
12/31/03 1189.5 1189.7
12/31/04 1187.8 1188.1
12/31/05 1187.8 1187.8
12/31/06 1182.0 1182.2
12/31/07 1178.9 1179.1
12/31/08 1180.8 1180.8
12/31/09 1177.6 1178.2
12/31/10 11771 1177.9
12/31/11 1172.7 1173.6
12/31/12 1171.4 11721
12/31/13 1167.2 1167.2
12/31/14 1163.0 1163.8
12/31/15 1166.6 1167.1
12/31/16 1159.8 1162.1
12/31/17 1168.7 1156.0
12/31/18 1154.0 1154.0
12/31/19 1148.5 1149.5
12/31/20 1148.0 1149.1
12/31/21 11411 1141.9
12/31/22 1137.7 1138.9
12/31/23 1136.4 1137.7
12/31/24 1131.9 1131.9
12/31/25 1130.3 1132.2
12/31/26 1124.0 1126.7
12/31/27 1127.5 1128.0
12/31/28 1124.7 1124.0
12/31/29 1122.9 1123.3
12/31/30 1122.2 1123.0
12/31/31 1121.3 1122.0
12/31/32 1121.5 1120.7
12/31/33 1122.0 1119.8
12/31/34 1119.8 1120.9
12/31/35 1119.1 1120.3
12/31/36 1119.3 1120.7
12/31/37 1119.1 1118.5
12/31/38 1120.0 1120.0
12/31/39 1119.6 1119.6
12/31/40 1115.2 1117.2
12/31/41 1113.9 1116.7
12/31/42 1113.0 1114.6
12/31/43 11125 1113.0
12/31/44 1108.4 1110.3
12/31/45 1106.3 1108.8
12/31/46 1108.3 1109.0
12/31/47 1107.6 1110.0
12/31/48 1111.5 1110.2
12/31/49 1110.8 1111.9
12/31/50 1109.0 1110.6
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Table L-6

Lake Mead 10th Percentile
Water Surface Elevations

Baseline Baseline
Date with Transfers No Transfers

12/31/02 1176.4 1176.4
12/31/03 1168.3 1168.3
12/31/04 1163.1 1163.0
12/31/05 1156.7 1156.7
12/31/06 1154.1 1154 1
12/31/07 1149.9 1150.1
12/31/08 1142.8 1142.7
12/31/09 1134.6 1134.6
12/31/10 1129.0 1129.3
12/31/11 1122.1 1122.2
12/31/12 1115.6 1115.6
12/31/13 1104.6 1104.8
12/31/14 1098.8 1099.5
12/31/15 1096.2 1096.3
12/31/16 1093.4 1093.3
12/31/17 1088.3 1088.5
12/31/18 1089.3 1089.6
12/31/19 1087.0 1087.7
12/31/20 1083.3 1083.6
12/31/21 1076.5 1076.4
12/31/22 1075.9 1075.9
12/31/23 1067.4 1067.3
12/31/24 1061.1 1061.5
12/31/25 1057.2 1057.2
12/31/26 1051.4 1051.3
12/31/27 1042.4 1042.3
12/31/28 1035.3 1035.6
12/31/29 1029.0 1028.9
12/31/30 1025.5 1025.5
12/31/31 1021.6 1021.6
12/31/32 1021.7 1021.6
12/31/33 1022.5 1023.1
12/31/34 1021.3 1021.1
12/31/35 1016.7 1015.5
12/31/36 1016.8 1015.9
12/31/37 1014.2 1014.4
12/31/38 1013.6 1013.3
12/31/39 1012.8 1012.6
12/31/40 1012.0 1012.0
12/31/41 1010.4 1010.3
12/31/42 1009.0 1009.0
12/31/43 1010.4 1010.4
12/31/44 1010.2 1010.3
12/31/45 1009.6 1009.9
12/31/46 1010.5 1010.5
12/31/47 1009.4 1010.0
12/31/48 1010.4 1009.4
12/31/49 1009.4 1010.0
12/31/50 1008.9 1009.7
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Figure L-13a

Sensitivity Analysis - California Intrastate Water Transfers
Colorado River Flow — Downstream of Palo Verde Diversion Dam
Winter Season Flows as Represented by January Flows
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Figure L-13b
Sensitivity Analysis - California Intrastate Water Transfers
Colorado River Flow — Downstream of Palo Verde Diversion Dam
Winter Season Flows as Represented by January Flows

Years 2025 and 2050
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Figure L-14a
Sensitivity Analysis - California Intrastate Water Transfers
Colorado River Flow — Downstream of Palo Verde Diversion Dam
Spring Season Flows as Represented by April Flows
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Figure L-14b
Sensitivity Analysis - California Intrastate Water Transfers
Colorado River Flow — Downstream of Palo Verde Diversion Dam
Spring Season Flows as Represented by April Flows

Years 20256 and 2050
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Figure L-15a

Sensitivity Analysis - California Intrastate Water Transfers
Colorado River Flow — Downstream of Palo Verde Diversion Dam
Summer Season Flows as Represented by July Flows

Years 2006 and 2016
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Figure L-15b
Sensitivity Analysis - California Intrastate Water Transfers
Colorado River Flow — Downstream of Palo Verde Diversion Dam
Summer Season Flows as Represented by July Flows
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Figure L-16a
Sensitivity Analysis - California Intrastate Water Transfers
Colorado River Flow — Downstream of Palo Verde Diversion Dam
Fall Season Flows as Represented by October Flows
Years 2006 and 2016
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Figure L-16b
Sensitivity Analysis - California Intrastate Water Transfers
Colorado River Flow — Downstream of Palo Verde Diversion Dam
Fall Season Flows as Represented by October Flows
Years 2025 and 2050
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ATTACHMENT M

Sensitivity Analysis of Modeled Lake Mead Water Level Protection
Assumptions

This attachment illustrates the water surface elevations of Lake Mead and Lake
Powell when modeled using a shortage assumption other than was used in the FEIS.
In the modeling for the FEIS analysis, it was assumed that the Lake Mead water
surface elevation of 1083 feet msl would be protected by determining the existence
of a shortage declaration when the operation threatened to draw the water level
below 1083. For the sensitivity analysis, the Lake Mead water surface elevation of
1050 feet msl was used as the alternate assumed water level to be protected. The
results of the sensitivity analysis are shown by plots of reservoir water levels for
Lake Mead and Lake Powell. These plots are to be compared with the plots on the
corresponding figures in Section 3.3.

The plots for elevation 1050 protection were produced by the CRSS model
configured in the same manner as for the analysis using the Lake Mead water level
of 1083 feet msl as a protection level. In both cases an 80 percent probability of
protecting the Lake Mead water level was programmed into the model.

COLORADO RIVER INTERIM SURPLUS CRITERIA FEIS
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Sensitivity Analysis of Shortage Protection Assumptions

Overview

This attachment to the Colorado River Interim Surplus Criteria FEIS presents the results
of a sensitivity analysis conducted to assess the effects of using different Lake Mead
shortage protection lines in the modeling of the baseline conditions and surplus
alternatives. As discussed in Section 3.3.3.4, it was assumed that the Lake Mead water
surface elevation of 1083 feet msl would be protected with a certain degree of
confidence (approximately 80% of the time). Also, as discussed in Section 3.3.4.1,
separate modeling studies were used to determine a “protection line” or trigger such that
if Mead’s elevation falls below that line, a Level 1 shortage is declared. The actual
assurance achieved with respect to the protection of this level (water surface elevation
1083-foot msl) was about 73% through year 2040.

For the sensitivity analysis, the modeling assumptions included a lower protection line
(one that would protect Lake Mead water surface elevation of 1050 feet msl
approximately 80% of the time). The shortage protection triggers that were used for
this purpose are presented graphically in Figure M-1. A graphical comparison of the
probability of Lake Mead water surface elevations dropping below 1050 feet msl is
presented in Figure M-2. This figure compares the water surface elevations observed
under the baseline conditions to those observed under the surplus. As seen in Figure M-
2, the level of protection achieved under the baseline conditions was approximately
75% through the year 2040 and then further decreased to 73 percent by 2050.

The sensitivity analysis evaluates the effect that a change to the shortage protection
assumptions for the baseline conditions, the Basin States alternative, and the Shortage
Protection Alternative would have on the water surface elevations of Lakes Powell and
Mead. The relative differences in Lake Powell and Lake Mead water levels between the
surplus alternatives and the baseline conditions using the 1050 feet msl Lake Mead
water level protection criteria were determined to be similar to those observed under the
1083 feet msl Lake Mead water level protection criteria. There is also little to no
difference in the observed Lake Powell water levels under the modeled conditions using
the 1083 and 1050 feet msl shortage criteria. However, in general, the 1050 feet msl
Lake Mead water level protection criteria provided lower Lake Mead water levels under
the baseline conditions and the surplus alternatives.

Lake Mead Water Surface Elevations

Figure M-3 compares the 90" 50™ and 10" Percentile Values of Lake Mead water
surface elevations observed under the baseline conditions to that of the surplus
alternatives, using the 1050 shortage protection triggers. This figure can be compared to
Figure 3.3-13 in Volume I of the FEIS that reflects the same information using the 1083

COLORADO RIVER INTERIM SURPLUS CRITERIA FEIS
M-1



ATTACHMENTS

feet protection criteria. In Figure M-4, a direct comparison of the 90“‘, 50“‘, and 10™
percentile values of the observed Lake Mead elevations for each shortage assumption is
shown for baseline conditions. Figures M-5 and M-6 show the same comparison for the
Shortage Protection and Basin States Alternatives, respectively. As noted in these three
figures, the 90th percentile values for the three modeled conditions are similar. There
are some differences between the 50th percentile values and the 10th percentile values
of the three modeled conditions. Generally, the 50th and 10th percentile values are
similar during the initial years and then depart. Departures are observed much earlier in
time for the Shortage Protection Alternative (Figure M-6), then the Basin States
Alternative (Figure M-5) and finally the baseline conditions (Figure M-4). Lower lake
water levels are observed for the modeled conditions that use the 1050 feet msl shortage
protection criteria. This is attributable to the more liberal modeled criteria that allows
the lake to be drawn down to lower levels before the shortage triggers kick-in and water
delivery reductions begin.

Summaries of the observed differences in Lake Mead water levels are presented in
Tables M-1, M-2 and M-3.

Table M-1
Lake Mead Water Surface Elevations
90", 50" and 10" Percentile Values for Baseline Conditions
Comparison of Lake Mead Shortage Protection Criteria (1083 to 1050)

Departures (49-year Period)
ih .
th ; th . 10" Percentile
90" Percentile Values | 50 Percentile Values Values
Maximum Departure 1.65 14.73 12.80
Minimum Departure -0.62 0.00 0.00
Average Departure 0.06 5.45 4.60

Table M-2
Lake Mead Water Surface Elevations

90", 50" and 10" Percentile Values for Basin States Alternative
Comparison of Lake Mead Shortage Protection Criteria (1083 to 1050)

Departures (49-year Period)
NPT
th : th . 10™ Percentile
90" Percentile Values | 50 Percentile Values Values
Maximum Departure 1.62 14.84 12.96
Minimum Departure -0.64 0.00 0.00
Average Departure 0.10 5.92 5.15

COLORADO RIVER INTERIM SURPLUS CRITERIA FEIS
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Ta

ble M-3

Lake Mead Water Surface Elevations

90™, 50" and 10" Percentile Values for Shortage Protection Alternative
Comparison of Lake Mead Shortage Protection Criteria (1083 to 1050)

Departures (49-year Period)
th th . 10™ Percentile
90 Percentile Values | 50" Percentile Values Values
Maximum Departure 3.36 23.56 26.22
Minimum Departure -1.84 0.00 0.00
Average Departure 0.23 9.21 9.72

Lake Powell Water Surface Elevations

Figure M-7 compares the 90™ 50™ and 10" percentile Lake Powell water surface
elevations observed under the baseline conditions and all of the surplus alternatives,
using the 1050 shortage protection triggers. This figure can be compared to Figure 3.3-6
in Volume I of the FEIS that reflects the same information using the 1083 feet
protection criteria. In Figure M-8, a direct comparison of the 90“‘, 50“’, and 10"
percentile Lake Powell elevations for each shortage protection assumption is shown for
baseline conditions. Figures M-9 and M-10 show the same comparison for the Shortage
Protection and Basin States Alternatives respectively. As shown in Figures M-8, M-9
and M-10, differences observed under the baseline, Basin States Alternative and
Shortage Protection Alternative are minimum and considered to be insignificant. This
indicates that the use of different Lake Mead shortage protection criteria has very little
to no impact on Lake Powell water surface elevations.

Summaries of the observed differences in Lake Powell water levels are presented in
Tables M-4, M-5 and M-6.

Table M-4
Lake Powell Water Surface Elevations
90", 50" and 10" Percentile Values for Baseline Conditions
Comparison of Lake Mead Shortage Protection Criteria (1083 to 1050)

Departures (49-year Period)
th : th . 10" Percentile
90™ Percentile Values | 50 Percentile Values Values
Maximum Departure 0.48 0.00 0.00
Minimum Departure -0.13 0.00 0.00
Average Departure 0.02 0.00 0.00

COLORADO RIVER INTERIM SURPLUS CRITERIA FEIS
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Table M-5
Lake Powell Water Surface Elevations

90™, 50™ and 10™ Percentile Values for Basin States Alternative
Comparison of Lake Mead Shortage Protection Criteria (1083 to 1050)

Departures (49-year Period)

90" Percentile Values

50" Percentile Values

10™ Percentile

Values
Maximum Departure 0.20 0.00 0.00
Minimum Departure -0.13 0.00 0.00
Average Departure 0.01 - 0.00 0.00

Table M-6
Lake Powell Water Surface Elevations

90™, 50" and 10" Percentile Values for Shortage Protection Alternative
Comparison of Lake Mead Shortage Protection Criteria (1083 to 1050)

Departures (49-year Period)

90" Percentile Values

50" Percentile Values

10" Percentile

Values
Maximum Departure 0.25 2.78 5.37
Minimum Departure -0.02 0.00 0.00
Average Departure 0.03 0.33 1.68

COLORADO RIVER INTERIM SURPLUS CRITERIA FEIS
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ATTACHMENT N

Comparison of Colorado River Flows

This attachment presents a comparison of seasonal Colorado River flows between
the baseline conditions and the alternatives. The comparison is made by means of a
group of plots for each of four stations along the river. Each group corresponds to a
single modeled flow measurement location on the river and each figure within a
group corresponds to one of the four seasons. Each of the seasonal figures is further
divided into four sub-figures. Each sub-figure deals with a separate modeled year.
Data describing Colorado River flow is presented in this manner for the following
locations: downstream of the Havasu National Wildlife Refuge diversion; upstream
of the Colorado River Indian Reservation diversion; downstream of the Palo Verde
Irrigation District diversion; and below Mexico’s diversion at Morelos Dam.
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Index of Flow Data Plots

Figures

Station

N-1a through N-4b

Havasu NWR

N-5a through N-8b

Colorado River Indian Reservation

N-9a through N-12b

Palo Verde Diversion Dam

N-13a through N-16b

Mexico Diversion at Morelos Dam
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Figure N-1a
Colorado River Seasonal Flows Downstream of Havasu NWR
Comparison of Surplus Alternatives to Baseline Conditions for
Modeled Years 2006 and 2016
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' Figure N-1b
Colorado River Seasonal Flows Downstream of Havasu NWR
Comparison of Surplus Alternatives to Baseline Conditions for
Modeled Years 2026 and 2050
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Figure N-2a

Colorado River Seasonal Flows Downstream of Havasu NWR
Comparison of Surplus Alternatives to Baseline Conditions for
Modeled Years 2006 and 2016
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Figure N-2b
Colorado River Seasonal Flows Downstream of Havasu NWR
Comparison of Surplus Alternatives to Baseline Conditions for
Modeled Years 2026 and 2050
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Figure N-3a

Colorado River Seasonal Flows Downstream of Havasu NWR
Comparison of Surplus Alternatives to Baseline Conditions for
Modeled Years 2006 and 2016

July 2006
40,000
35,000 4 —6— Baseline Conditions
—@— Basin States Alternative
—&— Flood Control Alternative
30,000 4 : h
—A— Six States Alternative
—B— California Alternative
25,000 4 —>— Shortage Protection Alternative
0
Q
~— 20,000
3
o
e
15,000
10,000 J=ains — S CRRRL S S
5,000 e
O T T T T
0% 25% 50% 75% 100%
Percent of Values Less than or Equal to
July 2016’
40,000
—oe— Baseline Conditions
35,000 H —o— Basin States Alternative
—o— Flood Control Alternative
30,000 - —A— Six States Alternative
—B— California Alternative
—>¢— Shortage Protection Alternative
25,000
3
L
z 20,000
°
w
15,000
10,000 o o e > A ot IO RRE
5,000 -
O T T T T
0% 25% 50% 75% 100%
Percent of Values Less than or Equal to

COLORADO RIVER INTERIM SURPLUS CRITERIA FEIS

N-6

I i I TN EE = e



Figure N-3b

Colorado River Seasonal Flows Downstream of Havasu NWR
Comparison of Surplus Alternatives to Baseline Conditions for
Modeled Years 2026 and 2050
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Colorado River Seasonal Flows Upstream of Colorado River Indian Reservation

Figure N-4a

Comparison of Surplus Alternatives to Baseline Conditions for
Modeled Years 2006 and 2016
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Figure N-4b
Colorado River Seasonal Flows Upstream of Colorado River Indian Reservation
Comparison of Surplus Alternatives to Baseline Conditions for
Modeled Years 2026 and 2050
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Figure N-5a
Colorado River Seasonal Flows Upstream of Colorado River Indian Reservation
Comparison of Surplus Alternatives to Baseline Conditions for
Modeled Years 2006 and 2016
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Figure N-5b

Colorado River Seasonal Flows Upstream of Colorado River Indian Reservation

Comparison of Surplus Alternatives to Baseline Conditions for

Modeled Years 2026 and 2050
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Figure N-6a
Colorado River Seasonal Flows Upstream of Colorado River Indian Reservation
Comparison of Surplus Alternatives to Baseline Conditions for
Modeled Years 2006 and 2016
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Figure N-6b
Colorado River Seasonal Flows Upstream of Colorado River Indian Reservation
Comparison of Surplus Alternatives to Baseline Conditions for
Modeled Years 2026 and 2050
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Figure N-7a
Colorado River Seasonal Flows Upstream of Colorado River Indian Reservation
Comparison of Surplus Alternatives to Baseline Conditions for

Modeled Years 2006 and 2016
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Figure N-7b
Colorado River Seasonal Flows Upstream of Colorado River Indian Reservation
Comparison of Surplus Alternatives to Baseline Conditions for
Modeled Years 2026 and 2050
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Figure N-8a
Colorado River Seasonal Flows Upstream of Colorado River Indian Reservation
Comparison of Surplus Alternatives to Baseline Conditions for
Modeled Years 2006 and 2016
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Colorado River Seasonal Flows Upstream of Colorado River Indian Reservation

Figure N-8b

Comparison of Surplus Alternatives to Baseline Conditions for

Modeled Years 2026 and 2050
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Figure N-9a
Colorado River Seasonal Flows Downstream of Palo Verde Diversion Dam
Comparison of Surplus Alternatives to Baseline Conditions for
Modeled Years 2006 and 2016
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Figure N-9b
Colorado River Seasonal Flows Downstream of Palo Verde Diversion Dam
Comparison of Surplus Alternatives to Baseline Conditions for
Modeled Years 2026 and 2050
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Figure N-10a

Colorado River Seasonal Flows Downstream of Diversion Dam
Comparison of Surplus Alternatives to Baseline Conditions for

Modeled Years 2006 and 2016
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Figure N-10b
Colorado River Seasonal Flows Downstream of Palo Verde Diversion Dam
Comparison of Surplus Alternatives to Baseline Conditions for
Modeled Years 2026 and 2050
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Figure N-11a
Colorado River Seasonal Flows Downstream of Palo Verde Diversion Dam
Comparison of Surplus Alternatives to Baseline Conditions for
Modeled Years 2006 and 2016
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Figure N-11b
Colorado River Seasonal Flows Downstream of Palo Verde Diversion Dam
Comparison of Surplus Alternatives to Baseline Conditions for
Modeled Years 2026 and 2050
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Figure N-12a
Colorado River Seasonal Flows Downstream of Palo Verde Diversion Dam
Comparison of Surplus Alternatives to Baseline Conditions for
Modeled Years 2006 and 2016
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Figure N-12b
Colorado River Seasonal Flows Downstream of Palo Verde Diversion Dam
Comparison of Surplus Alternatives to Baseline Conditions for
Modeled Years 2026 and 2050
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Figure N-13a
Colorado River Seasonal Flows Below Mexico Diversion at Morelos Dam
Comparison of Surplus Alternatives to Baseline Conditions for
Modeled Years 2006 and 2016
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Figure N-13b
Colorado River Seasonal Flows Below Mexico Diversion at Morelos Dam
Comparison of Surplus Alternatives to Baseline Conditions for
Modeled Years 2026 and 2050
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