








Glen Canyon Dam Operational Information

Glen Canyon Dam

* Priority is safe and reliable operations

* Historically low reservoir levels presenting
new challenges

3,700 ft*
(Full Pool)

Current water level

 Glen Canyon Dam was not envisioned to

/:::
Penstocks

operate solely through the river outlet P
works for extended periods of time =3

« 2023 and 2024: New experiences, Lake Powell
information, and operating guidance S

« Studies and investigations

August 27, 2025




New Information and Operational Experience

* New Information in 2023 and 2024

- Cavitation of the outlet works pipes at low e N
reservoir elevations =5 |

- Tailrace sedimentation scouring from
outlet works operation

 Unknown issues from operating the outlet
works for extended periods, especially as
sole means of release

River outlet works and tailrace at base of Glen Canyon Dam

August 27, 2025



Investigations and Maintenance

Investigations

* Tailrace sedimentation scour study
* Outlet works cavitation study

* Intake vortex avoidance study

Maintenance e, o e
- River Outlet Works (ROW) recoatingand [/@" & & § & b

My ol B R CLUE o PR

cavitation damage repair

* Hollow jet valves
refurbishment/replacement

Reclamation Technical Services Center Hydraulic Laboratory
GCD tailrace Sedimentation Model

August 27, 2025



GCD Interim Operating Guidance

Established March 26, 2024

1. Exercise full extent of operational capabilities to
maintain reservoir level at or above elevation
3,490 feet (minimum power pool)

2. Minimize potential for cavitation damage in
ROW, limit maximum flows through the ROW

Interim operating guidance will be revised based on
results from studies and operating experience.
Potential mitigation measures will be developed and
implemented.

August 27, 2025



Operations: Recent Use of the ROW

» Cool-Mix Flows
« Jul-Nov 2024
* Operated ROWs 3 & 4, up to design capacity
(3,750 cfs per ROW), 16-18 hours per day

* No cavitation issues observed, sediment
movement observed, but no impact to

operations (powerplant operating at same
time)

« 2025: initiated Aug 3, may continue through Oct 20

 Lake Powell elevation is currently very near
3,550, using interim operating guidance




River Outlet Works Cavitation Model

Current Status:
 Physical model testing/analysis complete
« Additional field studies recommended

August 27, 2025
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River Outlet Works Cavitation Model Results
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River Outlet Works Cavitation Model

Recommendations:

* Field test

 Cavitation measurements for range of
operating conditions

* Pre and Post-test inspections

2 ROWs (one as a control, one with smoothed
weld joints)

« CFD Model

« Compare to field test results
* Smoothed welds
* Potential geometry improvements

* LAPC Testing

* Induce cavitation at model scale
* Facility is under renovation

August 27, 2025



Tailrace Sedimentation Model

Major Conclusions:

« High flow from ROW mobilizes sediment
that can backfill draft tube creating large
maintenance need

* As ROW discharge decreases,
sedimentation risk decreases

* River structures can be added to tailrace to
disrupt sediment transport

 Tailrace sedimentation is a maintenance
issue, no risk to facility

August 27, 2025



Maintenance: ROW Recoating
completed June 2025

. ROW 1 - Before ROW 1 - After
« Recoating of all 4 ROW A1 %

« Replaces 60+ year-old original
coating

« Coating protects steel pipe
from corrosion, it does not
prevent cavitation

« Two coats of solvent-borne
epoxy and one coat of
polysiloxane

August 27, 2025



Future maintenance: Hollow Jet Valves

Value Planning study conducted

 Considering rehabilitation of hollow-jet
valves OR replacement with fixed-
cone valves or jet-flow gates.

« Recommended physical model testing
of valves to understand effects of
discharge jet on sediment deposition
and flow capacity. — > .

 Space limitations for new valves,
would have to build out (costly)

* New gates/valves are long lead items,
2-3 years (after award) to install

August 27, 2025



Next Steps

Continuation of GCD Interim Operating
Guidance

- Update guidance, if needed, pending
results from inspections, field testing,
and numerical modeling

ROW cavitation field testing and follow-
up inspections

Tailrace sedimentation: plan for
maintenance and resuming powerplant
operations

Hollow Jet Valve maintenance work

August 27, 2025
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Key Takeaways

* Historically low reservoir levels have introduced
operational uncertainty and potential risks to
infrastructure

* Interim operating guidance for GCD for low
elevations reduces risks to infrastructure by
reducing maximum releases from the ROW

 Elevations above 3,490 ft: releases can be made
through 8 penstocks and 4 ROW; below 3,490 ft
releases can be made through the ROW.

 Studies and planning are ongoing to investigate,
develop, and implement mitigation measures

* Interim operating guidance will be revised as
appropriate

August 27, 2025






Glen Canyon Dam - November 21, 1963

- 2 River Outlets 8 Penstocks )
leading to 4 “Jet Tubes™*® leading to turbines

B
3,490 feet (Minimum

Power Pool)

' 3,370 feet
(Dead Pool)

Photo Credit: Bureau of Reclamation
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Colorado River — Current Conditions
(as of August 25, 2025)

* Lake Powell current
elevation is 3,549.5 feet at
30% of capacity (7.1 maf)

 Lake Mead current
elevation is 1,055.1 feet at
31% of capacity (8.1 maf)

+ Total system storage
currently 38% of capacity
(44% at this time last year)

\

Lake Powell near Glen Canyon Dam Lake Mead near Hoover Dam




Lake Powell & Lake Mead Operational Diagrams and

Current Conditions'

Elevation Operation According Live Storage Elevation Operation According Live Storage
(feet) to the Interim Guidelines (maf) (feet) to the Interim Guidelines (maf)
1,220 Flood Control Surplus or 26.18
3,700 Equilization Tier 23.31 Quantified Surplus Condition
Equalize, avoid spills, 1,200 Deliver > 7.5 maf 23.14
or release 8.23 maf (approx.) = ™= == == == == == = (550x)
Domestic Surplus or
3,636-3,666 14.65-18.36 ICS Surplus Condition
(2008-2026)f™= ™= "= == == == == =9 (2008-2026) Deliver > 7.5 maf
Upper Elevation Balancing Tier 1,145 S — 16.18
Release 8.23 maf Normal or
ICS Surplus Condition
If Lake Mead < 1,075 feet, Deliver > 7.5 maf
balance contents with
a min/max release of B — — R R TR 960
7.0 and 9.0 maf
3,575 8.90 Shortage Condition
p— | | | | | | [ o
Mid-Elevation Release Tier Deliver 7.167 maf
Release 7.48 maf;
if Lake Mead < 1,025 feet; i = - - - - - - . e
release 8.23 maf
Shortage Condition
If any minimum probable Lake Powell Deliver 7.083 maf
elevation projection shows 1,025 5.98
Lake Powell < 3,500 feet, begin planning to [ === == =
3,525 reduce releases to no less than 6.0 maf 5.55
— | -_— | | | | |
Lower Elevation Balanci_ng Tier Shortage Condition
Balance contents with Deliver 7.0 maf
. eliver 7.0 ma
a min/max release of 1,000 448
7.0 and 9.5 maf :
Further measures may
- be undertaken
If any minimum probable Lake Powell
elevation projection shows
Lake Powell < 3,500 feet, begin planning to
reduce releases to no less than 6.0 maf
3,500 e — 4.22
The Secretary reserves the right to operate
Reclamation facilities to protect the
Colorado River system if hydrologic
conditions require such action as
described in Sections 6 and 7(D) in the
3,370 2007 Interim Guidelines ROD 0 895 0

'The blue shaded regions indicate the operating tiers for the 2025 and 2026
water/calendar years for Lake Powell and Lake Mead, respectively.




Water Year 2025 Upper Basin Snowpack and Inflow'?

Lake Powell Unregulated Inflow

Forecast as of August 1, 2025

Vol 9
Period in 2025 orme % of
(maf) Average
April th h Jul
P HHEE IV SY 2.63 4%
(preliminary observed)
Water Year 4.84 50%

30

Colorado River Basin Above Lake Powell

25 -

SWE peaked at 92% of the
peak seasonal median on

March 23, 2025

20 -

15 -

10

Snow Water Equivalent (in)

0 4
1-Oct

PAST  FUTURE

1-Nov

1-Dec 1Jan 1-Feb 1-Mar 1-Apr 1-May 1-Jun 1-Jul
= Median 1991-2020 =\ ater Year: 2024 ===\\ater Year: 2025

1-Aug

1-Sep

"Percent of normal precipitation is based on an arithmetic mean, or average; percent of normal snowpack is based on the median value for a given date.

Statistics are based on the 30-year period of record from 1991-2020.
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Lake Powell Unregulated Inflow
Water Years 2000 through 2025

22,200

- 18,500

14,800

11,100

72% | 73%

1999
2000
2001
2002
2003
2004
2005

mm \Water Year Inflow

% 90%'91%'

7,400

1

|

|
| | |
RN |
| | |
I I I 3,700
J166%]|
i Rl I [P P

126% IlOS%I 106%' 100%

]

124%

| as|
| |

s [{=] M~ =] [=)] [==] — (] o
i i i i i [m] o o~ (o]
(=] (=] (=] (=] o o o [=] [=]
o~ (o] (o] (o] (o] ] ~ o~ o~

2006
2007
2008
2009
2010
2011
2012
2013
2014

2025 Forecast

= Average Annual Inflow (9.60 maf /11,850 mcm) - based on period from 1991-2020

! The water year 2025 Lake Powell inflow forecast is based on the Most Probable (median) forecast dated August 1, 2025.
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Lower Basin Side Inflows — WY/CY 20252

Intervening Flow from Glen Canyon to Hoover Dam

) Observed Difference From
Month in WY/CY 2025 5-Yea.r Average Observed Intervening Intervening Flow | 5-Year Average
Intervening Flow (kaf) Flow (kaf)
(% of Average) (kaf)
October 2024 62 47 76% -15
November 2024 42 42 101% 1
December 2024 65 64 98% -1
- January 2025 74 37 50% -37
S February 2025 61 57 92% -5
% March 2025 102 43 43% -58
April 2025 93 28 30% -65
May 2025 52 24 46% -28
June 2025 18 31 173% 13
July 2025 53 23 43% -30
August 2025 102
T September 2025 83
Eu\ October 2025 62
g November 2025 42
December 2025 65
WY 2025 Totals 807 582 72% -226
CY 2025 Totals 807 597 74% -210
e e

" Values were computed with the LC’s gain-loss model for the most recent 24-month study.

6 2 Percents of average are based on the 5-year mean from 2020-2024.




Pool Elevation (ft)

. 1,2
Lake Powell End-of-Month Elevations -
CRMMS Projections from August 2025
|
3,675 Equalization Tier (ET) Most Probable End of CY 2026 Projection: - 19.59
3,536.22 feet (27% full)
3,650 _ Min/Max Range: 3,483.84 to 3,614.95 feet L 16.31
L
_ Most Probable End of CY 2025 Projection: Z =
3625 1 Upper I.Eleva.tlon 3,538.47 feet (27% full) L1343
’ Balancing Tier Min/Max Range: 3,535.07 to 3,545.99 feet ——— —— 7
(3,575' to ET) r 7
3,600 +10.99
n
3,575 890 ©
o
Mid-Elevation «Q
3,550 -7.
’ Release Tier 7.10 2
(3,525' to 3,575 3
3,925 Lower Elevation .54 %
Balancing Tier
3,500 + (<3,525") -4.22
____________________________________________________________ 5>
Minimum Power Pool i -~ s
- : —y -
34757 (34909 — 3.09
3,450 213
3,425 -1.32
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
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T © 8 ¢ & S 3 8% § 2 3 23 &§ 068 553 9% © 8 3 o &§ @ 8 o & 5 3
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= = August 2025 Probable Maximum 24-Month Study = Historical CRMMS-ESP Projections Range
CRMMS-ESP Projection
= = August 2025 Most Probable 24-Month Stud E—
9 y (30 traces)
= = August 2025 Probable Minimum 24-Month Study
For modeling purposes, simulated years beyond 2026 assume a continuation of the 2007 Interim Guidelines including the 2024 Supplement to the 2007 Interim Guidelines (no additional SEIS
conservation is assumed to occur after 2026), the 2019 Colorado River Basin Drought Contingency Plans, and Minute 323 including the Binational Water Scarcity Contingency Plan. With the
exception of certain provisions related to ICS recovery and Upper Basin Demand management, operations under these agreements are in effect through 2026.
2For modeling purposes, this graphic contains existing operational assumptions built into CRMMS that constrain Glen Canyon Dam releases to prevent Lake Powell from falling below elevation 3,500
feet. As described in Sections 6.E and 7.B of the Supplement to the 2007 Colorado River Interim Guidelines, any actual constraining of Lake Powell releases is subject to appropriate consultation
between Reclamation and other Basin partners with respect to the implementation of potential releases. The Probable Minimum also shows Lake Powell elevations without any Glen Canyon Dam release
constraints so Reclamation and Basin partners can assess the hydrology and be prepared to discuss appropriate solutions.




Lake Mead End-of-Month Elevations '

CRMMS Projections from August 2025
1,125

= = August 2025 Probable Maximum 24-Month Study = Historical o
— = August 2025 Most Probable 24-Month Study — CRMMS-ESP Projection

(30 traces)
= = August 2025 Probable Minimum 24-Month Study

CRMMS-ESP Projections Range

For modeling purposes, simulated years beyond 2026 assume a continuation of the 2007 Interim Guidelines including the 2024 Supplement to the 2007 Interim Guidelines (no additional SEIS
conservation is assumed to occur after 2026), the 2019 Colorado River Basin Drought Contingency Plans, and Minute 323 including the Binational Water Scarcity Contingency Plan. With the
exception of certain provisions related to ICS recovery and Upper Basin Demand management, operations under these agreements are in effect through 2026.

2For modeling purposes, this graphic contains existing operational assumptions built into CRMMS that constrain Glen Canyon Dam releases to prevent Lake Powell from falling below elevation 3,500
feet. As described in Sections 6.E and 7.B of the Supplement to the 2007 Colorado River Interim Guidelines, any actual constraining of Lake Powell releases is subject to appropriate consultation

between Reclamation and other Basin partners with respect to the implementation of potential releases. The Probable Minimum also shows Lake Mead elevations without any Glen Canyon Dam release constraints
so Reclamation and Basin partners can assess the hydrology and be prepared to discuss appropriate solutions.

14.09
Most Probable End of CY 2026 Projection:
—————————————————————————————————————————— 1,049.44 feet (29% full) B e
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0>J 1,050 7.68 ©
L 3
o Shortage Condition o TN 1 Q
D? (1,025' to 1,050") NN -
1,025 =598
Level 3
Shortage Condition
(<1,025') L
Most Probable End of CY 2025 Projection:
1,000 - 1,055.88 feet (31% full) -4.48
Min/Max Range: 1,055.60 to 1,057.20 feet
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2026 Lake Mead ;

Operations

2007 Interim Guidelines, Minute 323, Lower Basin Drought Contingency Plan,
and Binational Water Scarcity Contingency Plan

Total Volumes (kaf)

Combined Volumes by Country

Binational . . o
2007 Interim | Minute 323 | Total DCP Water Water US: (2007 Interim Guidelines Shortages + Total
o . . . . DCP Contributions) )
Guidelines Delivery Combined Savings Scarcity L . . Combined
. : oo ; Mexico: (Minute 323 Delivery Reductions +
Shortages | Reductions | Reductions Contributions Contingency . . . Volumes
Lake Mead . Binational Water Scarcity Contingency Plan
, Plan Savings ,
Elevation Savings)
(feet msl)
Lower Lower Lower
: Basin . AZ NV CA Basin Mexico Basin
AZ NV Mexico States + AZ NV e Mexico Total | Total | Total States Total States +
Mexico Total Mexico
1,090 - 1,075 0 0 0 0 192 8 0 41 192 8 0 200 41 241
1,075-1050 [320| 13 50 383 192 8 0 30 512 21 0 533 80 613
1,050 - 1,045 | 400 17 70 487 192 8 0 34 592 25 0 617 104 721
1,045-1,040 | 400 17 70 487 240 10 | 200 76 640 27 200 867 146 1,013
1,040 -1,035 | 400 17 70 487 240 10 | 250 84 640 27 250 917 154 1,071
1,035-1,030 | 400 17 70 487 240 10 | 300 92 640 27 300 967 162 1,129
1,030-1,025 | 400 17 70 487 240 10 | 350 101 640 27 350 1,017 171 1,188
<1,025 480 | 20 125 625 240 10 | 350 150 720 30 350 1,100 275 1,375

The Secretary of the Interior will take affirmative actions to implement programs designed to create or conserve 100,000 acre-ft per annum or more
of Colorado River System water to contribute to conservation of water supplies in Lake Mead and other Colorado River reservoirs in the lower basin.
All actions taken by the United States shall be subject to applicable law, including availability of appropriations.




Additional Conservation by the U.S. Lower Basin and Mexico
as of August 2025

U.S. Lower [N PRV Annual Volume Conserved Cumulative Volume Conserved
Basin’ (in acre-feet and mcm) (in acre-feet and mcm)
2023 1,160,697 AF (1,432 mcm) 1,160,697 AF (1,432 mcm)
2024 903,767 AF (1,715 mcm) 2,064,464 AF (2,546 mcm)
2025 874,372 AF (1,079 mcm) 2,938,835 AF (3,625 mcm)
2026 771,148 AF (957 mcm) 3,709,983 AF (4,576 mcm)
Mexico?2 Minimum Cumulative Volume Minimum Cumula.tive Volume
Conserved (acre-feet) Conserved (cubic meters)
By December 31, 2024 133,000 164,054,000
By December 31, 2025 333,000 410,752,000
By December 31, 2026 400,000 493,396,000

1U.S. Lower Basin additional conservation reflects final accounting in the 2023 and 2024 Water Accounting Reports and executed system conservation agreements based on
current projections. All projected or provisional volumes are subject to change. Additional conservation activities are being considered including system conservation, ICS, and
other conserved water in 2025 and 2026. These additional activities are included in Reclamation’s operational modeling. Conserved volumes are credited toward Protection
Volume Conservation under the 2024 Supplemental EIS or system conservation efforts under the 2019 Drought Contingency Plan.

10 2 Mexico additional conservation consistent with Minute 330.




Lake Mead Storage and Conservation*

'
1’150 SUIDILS _C.onaifion

1,125' Normal or ICS__
Surplus Condition

1,100'

—~~

1,075
Level 1 Shortage Condition

1,050

Level 2 Shortage Condition

1,025’
Level 3 Shortage Condition

.| and reconsultation under the
1.000" 12007 Interim Guidelines

Lake Mead Elevation (feet msl

A A A
975
950’
Pilot System SEIS

Adoption of IBWC IBWC Program & Lower IBWC DCP & System Minute

2007 Interim Guidelineg Minute 318 Minute 319 | Basin Drought MOU | Minute 323 BWSCP Conservation 339
900' T T 1 T T T T T T T T T

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
mmmmm System Conservation Water mmmmm Other Conservation Activities
Mexico's Water Reserve and Recoverable Water Savings = DCP Contributions

Actual Elevation

mmmmm U.S. ICS (2007 Guidelines)
= == Hypothetical Elevation without Storage / Conservation Programs

*End of calendar year 2024 balances of U.S. ICS and Mexico’s Water Reserve, system conservation water, and other voluntary contributions to Lake Mead are based
on the 2024 Water Accounting Report published on May 15, 2025.




For more information:

https://www.usbr.gov/uc/water/
https://www.usbr.gov/Ic/riverops.html
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