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Snow Conditions

Percent of Seasonal Median Peak Snow Water Equivelent
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Upper Colorado River above Lake Powell Snotel Tracking
Aggregate of 115 Snotel Sites above Lake Powell

140

120

On 0772019 83 of 115 sites reported.
Reported sites SWE approximately percent of median.
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SWE peaked at 132% median
on April 15, 2019
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Upper Basin Storage and Inflow

E ata Current a
8!18!2819

Upper Colorado River Drainage Basin 2019 April - July

91% Basin Storage Observed
As of
v 8/18/19 Unregulated Inflow

F14611,/345700
a1i Full

Forecast Percent of

Reservoir (kaf) Averagel
Fontenelle 802 111
Flaming Gorge 1,179 120
Blue Mesa 1,088 161
%@596% Navajo 1,162 158
e e Powell 10,410 145

1 Percent of average based on the period of record from 1981-2010.

Navago
1503699, 1 701300
&8¢ Full

Drainage Area 107,838 Square Miles

Lake Powell
13826902/ 24322400
574 Full
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Lake Powell Inflow

Lake Powell Unregulated Inflow
Water Year 2020 Forecast (issued August 1)

Water Year 2019
Projected WY: 13.54 maf (125%)
Observed April-July: 10.41 maf (145%)

C4

Comparison with History

Water Year 2020 Forecast

Aug Most Prob: 10.8 maf (100%)

Aug Min Prob: 7.0 maf (65%)
Aug Max Prob: 19.0 maf (175%)
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Lake Powell Monthly Release

Release Volume (kaf)

Projected Lake Powell Monthly Release Volume Distribution
Release Scenarios for Water Year 2019 I
Based on August 2019 modeling |
1,600 | J J | :
WY 2019 Release Scenarios ( Historical
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August 24-Month Study
Projections

Upper Colorado Operations

WY 2020 Official Operations Run



Upper Basin Storage and Inflow

b

ata Current as of3
8/18/2019

Upper Colorado River Drainage Basin

Basin Storage
o)
91% As of

?ntenelle 8/18/19

F14611,/345700
a1i Full

v

Morrow Point
112047 4117025
96% Full

i 96%

Blue Meza
o84 33829800
968 Full

Ha
15
&8,

vago
03699,/1 701300
i Full

Lake Powell
13826902/ 24322400
574 Full

Drainage Area 107,838 Square Miles

Water Year 2020

Forecasted Unregulated Inflow
Issued August 1, 2019

: Forecast Percent of
Reservolir q
(kaf) Average
Fontenelle 1,025 95
Flaming Gorge 1,385 95
Blue Mesa 970 102
Navajo 980 92
Powell 10,800 100

Available online at: www.usbr.gov/uc/water/basin/index.html

1 Percent of average based on the period of record from 1981-2010.
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Timing of Operational Decisions

e August 24-Month Study projections of January 1
elevations sets the operating tiers for Lake Powell
and Lake Mead

When Lake Powell is in Upper Elevation Balancing
Tier, April 24-Month Study projections of September
30 elevations may result in an adjustment to Powell’'s
operations
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1.

Upper Elevation Balancing Tier

E. Upper Elevation Balancing Tier

In Water Y ears when the projected January 1 Lake Powell elevation is below the
elevation stated in the Lake Powell Equalization Elevation Table and at or above
3,575 feet, the Secretary shall release 8.23 maf from Lake Powell if the
projected January 1 Lake Mead elevation is at or above 1,075 feet.

If the projected January 1 Lake Powell elevation is below the elevation stated in
the Lake Powell Equalization Elevation Table and at or above 3,575 feet and the
projected Janvary 1 Lake Mead elevation is below 1,075 feet, the Secretary shall
balance the contents of Lake Mead and Lake Powell, but shall releaze not more
than 9.0 maf and not less than 7.0 maf from Lake Powell in the Water Year.

When operating in the Upper Elevation Balancing Tier, if the April 24 -Month
Study projects the September 30 Lake Powell elevation to be greater than the
elevation in the Lake Powell Equalization Elevation Table, the Equalization Tier
will govern the operation of Lake Powell for the remainder of the Water Year
(through September).

When operating nnder Section 6.B.1, if the April 24-Month Study projects the
September 30 Lake Mead elevation to be below 1,075 feet and the September 30
Lake Powell elevation to be at or above 3,575 feet, the Secretary shall balance
the contents of Lake Mead and I ake Powell, but shall release not more than 9.0
maf and not less than 8 23 maf from Lake Powell in the Water W ear.

When Lake Powell is projected to be operating under Section 6.B.2. and more
than 8 23 maf is projected to be released from Lake Powell during the upcoming
Water Year, the Secretary shall recalculate the Angunst 24-Month Study
projection of the January 1 Lake Mead elevation to mclude releases above 8.23
maf that are scheduled to be released from Lake Powell doring the months of
October, November, and December of the upcoming Water Year, for the
purposes of determining Normal or Shortage conditions pursnant to Sections
2. A or 2.D. of these Guidelines.

August
Determination

April
Determination
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P4 5CT _MonthlySCTs.sct - ] ®
File Edit Slots Aggregation View Config DMI Run Scripts Diagnostics Go To
8P e tE4r@ IEBEE D »
Series Slots  Edit Series Slot List  Scalar Slots ~ Other Slots ~ Object Grid
P  Powell ) _A
Timestep | Day owell Unreg Inflo Inflow Powell Pool Elevation  Powell Storage Po
1,000 acre-ft/monl 1,000 acre-fi/month ft 1,000 acre-ft 1,(
12/31/18 |Mon 228.25 3,581.85
1/31/19 |Thu 212.49 3,576.34
2/28/19 |Thu 255.31 3,571.89
3/31/19  |Sun 623.83 3,569.28
4/30/19 |Tue 1,242.04 3,571.12
5/31/19 |Fri 2,511.28 3,584.65
6/30/19 |Sun 4,205.52 3,611.82
7/31/19  |Wed 2,451.20 NaN 3,621.60 13,933.51
8/31/19 |Sat 700.00 843.06 3,620.60 13,827.22
9/30/19 |Mon 672.32 3,620.02 13,765.14
10/31/19 |Thu 659.85 3,619.87 13,749.43
11/30/19 |Sat 614.23 3,619.33 13,692.74
12/31/19 [Tue 659.76 - 3,618.56 13,610.76
1/31/20 |Fri 582.09 3,616.90 13,437.86
2/29/20 |Sat 581.85 3,615.95 13,338.20
3/31/20 [Tue 506.99 3,614.79 13,218.69
4/30/20 |Thu 838.57 3,616.34 13,378.93
5/31/20  |Sun 2,138.49 3,629.05 14,746.27
6/30/20 |Tue 2,584.20 3,643.98 16,478.00
7/31/20 |Fri 809.26 3,643.91 16,470.13
8/31/20 Mon 532.07 3,641.32 16,160.03
9/30/20 | Wed 509.21 3,640.14 16,019.44
10/31/20 |Sat 488.65 513.63 3,638.81 15,863.49
11/30/20 |Mon 462.03 494.53 3,637.34 15,691.66
12/31/20 |Thu 362.53 516.12 3,635.46 15,473.46
1/31/21  |Sun 361.18 489.46 3,632.38 15,121.17
2/28/21 |Sun 392.99 478.66 3,630.07 14,860.13
3/31/21  |Wed 665.38 508.54 3,628.24 14,657.16
4/30/21 i 1,055.51 889.08 3,629.51 14,797.82
5/31/21  Mon 2,342.99 2,109.92 3,640.50 16,061.94
6/30/21 |Wed 2,666.05 2,429.87 3,652.78 17,563.96
7/31/21 |sat 1,000.84 990.12 3,653.28 17,627.15
8/31/21 Tue 499.88 584.40 3,650.43 17,269.08
9/30/21 |Thu 408.21 536.39 3,648.95 17,085.46
10/31/21 |Sun
11/30/21 [Tue
1212171 |Fri v
< >
InputMonthly — OQutputMonthly =~ MonthlyActuals ~ MonthlySchedules — ThreeStatesCheck  All Slots

PowellInflow.Unregulated - Total Volume: 10,800,000 [acre-ft]
12 values: Sum 10,800.00 -- Ave 900.00 -- Med 595.00 -- Min 380.00 -- Max 2,730.00 -- Range 2,350.00 [1000

Powell Operating Tier
Determination Run

8.23 maf release in WY 2020

Water Year 2020

Most Probable Inflow
10.80 maf (100% of average)
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Lake Powell & Lake Mead Operational Table

Operational Tiers for Water/Calendar Year 20201

Lake Powell Lake Mead

Elavation Oparation Acearding Liva Storags Elavation Oparation According Liva Storage
Teat) 12 the Inberim Gukdelines fmafy" Tarwt) @ the terim Suidelnes {rmaf)’
1.220 Flood Control Surplus or 5.8
3,700 Equalization Tier 24.3 Quantitied Burplus Condition
Egualize, ¥void 3pills Delpoer » 7.5 maf
of release 8.23 maf 1.200 L. e TR L Ty e s e e 29
3,636 - 3,666 |---- 166 -2'::!2.; {approx.y Domestic Surplus of (approw )’
(2002-2020) Upper Elevation (2008 ) ICS Surplus Condition
Balancing Tier" Deliver > 7.5 maf
3’61856 ft W i 1_.‘ 15 n
Jan 1. 2020 HLake Maad < 1075 fasr, " "
" balancs contents with Harmal or
Pr0]eCtI0n A mirma release of 1.108 ICS Surplus Condition 1,08940 ft 1.9
T.0 and 5.0 maf o Deliverr = 7.5 maf Jan 1, 2020 4
LY . ————————————— a5 P Projection %
Mid-Elevatien 4 :
Release Ther Shortage Condition
Release 7.48 maf; Deliver 7167 mat
i Lake Mead = 1,025 feel,
releass 523 maf 1!u5n i e S e .3
Shortage Condition
1525 i 54 Daslhvar 7,083 mal
Lower Elevatlen R R e e
Balancing Tiher Shorage Condition
Balance contents with 1,000 Deliver 7.0° mat &3
3,490 a min‘max releage of 4.0 o Furthver measures may '
7.0 and 9.5 mal Be undertaken’
3,370 [1] Bas a
Imnunml to scale
" Aczonym for millon acre-fet
" This elevation is shown Bs Bpproddenate as it is determined aach yaar by considenng several factors including Lake Powell and Lake Mead storage. projected Lipper Basin snd Lowsr Basin demands, ard an sssumed inflos:
o Subject o Aprl adurstments which may resull in @ releass acoconding bo the Equaliration Tier
o which 2 AR maf i apportioned to Arizona, 4 4 maf bo Calfornia, and O 28T mad bo Rirsada
o Of whaish 2 40 maf is apportiondd to Arzona, 4 4 maf o Calfomda, and 0 283 maf bo Miesada
" Of which 2,32 maf is apportioned to Arizona, 4.4 maf to Calfornia, and 0280 maf to Mevada
" Whenever Lake Mead Is below elevation 1.023 feet. the Secretary shall consider whether hydroiogic conditions iogether with anticipated defiverles to the Lower Division States and Meoica |s Bkely to cause the elevation at Lake Mead to
Iﬂhtl:lwlmﬂ:ﬂ Suzh rmticsn, in eoe 1 with the Basin Shates, may resull in ke underinidng of fether messures, consisient with spplicable Fedemn)

1 Lake Powell and Lake Mead operational tier determinations were based on August 2019 REC I AMA I ION
24-Month Study projections and will be documented in the draft 2020 AOP. ' . § 4
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1.

Upper Elevation Balancing Tier

E. Upper Elevation Balancing Tier

In Water Y ears when the projected Jamuary 1 Lake Powell elevation is below the
elevation stated in the Lake Powell Equalization Elevation Table and at or above
3.575 feet, the Secretary shall release 8.23 maf from Lake Powell if the
projected January 1 Lake Mead elevation is at or above 1,075 feet.

If the projected January 1 Lake Powell elevation is below the elevation stated in
the Lake Powell Equalization Elevation Table and at or above 3,575 feet and the
projected Jannary 1 Lalke Mead elevation i1z below 1,075 feet, the Secretary shall
balance the contents of Lake Mead and Lake Powell, but shall release not more
than & 0 maf and not less than 7.0 maf from Lake Powell in the Water Year.

When operating in the Upper Elevation Balancing Tier, if the April 24-Month
Study projects the September 30 Lake Powell elevation to be greater than the
elevation in the Lake Powell Equalization Elevation Table, the Equalization Tier
will govern the operation of Lake Powell for the remainder of the Water Year
(through September).

When operating under Section 6.B.1, if the April 24 -Month Study projects the
September 30 Lake Mead elevation to be below 1,073 feet and the September 30
Lake Powell elevation to be at or abowve 3,573 feet, the Secretary shall balance
the contents of Lake Mead and Lake Powell. but shall release not more than 9.0
maf and not less than 223 maf from Lake Powell in the Water Year.

When Lake Powell is projected to be operating nnder Section 6. B.2. and more
than 823 maf is projected to be released from Lake Powell during the vpecoming
Water Year, the Secretary shall recalculate the Augpst 24-Month Study
projection of the Jannary 1 Lake Mead elevation to include releases above 823
maf that are scheduled to be released from Lake Powell during the months of
October, November, and December of the upecoming Water Year, for the
purposes of determining Normal or Shortage conditions pursuant to Sections
2. A or 2D. of these Guidelines.

12

August
Determination

April
Determination
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Official WY 2020 Operations Run

Eq sCT_MonthlySCTs.set - m} x
File Edit Slots Aggregation Wiew Config DMI Run Scripts Diagnostics Go To

8w e =E&r® Il [o] ] 1,000 acre-ft/month  »
Series Slots ~ Edit Series Slot List ~ Scalar Slots ~ Other Slots ~ Object Grid

~
Timestep Day Powell Pool Elevation ~ Powell Storage Powell Outflow  Mead Pool Elevation  Mez
1,000 acre-ft 1,000 acre-ft/mon ft 1,00
12/31/18 |Mon 3,581.85 740.07 1,081.46
1/31/19  [Thu 3,576.34 803.66 1,085.75
2/28/19 |Thu 3,571.89 730.37 1,087.97
3/31/19  |Sun 3,569.28 790.22 1,090.24
4/30/19  |Tue 3,571.12 720.00 1,088.95
5/31/19  |Fri 3,584.65 719.77 1,086.48
6/30/19  |Sun 3,611.82 764.94 1,084.71
7/31/19  |Wed 3,621.60 13,933.51 857.18 1,082.82
8/31/19 sat 3,620.60 13,827.22 900.00 1,084.23
9/30/19 Mon 3,620.02 13,765.14 1,084.14
10/31/19 |Thu 3,619.87 13,749.43 1,085.75
11/30/19 |Sat 3,619.33 13,692.74 1,086.30
12/31/19 |Tue 3,618.56 13,610.76 1,089.40
1/31/20 |Fri 3,616.90 13,437.86 1,092.13
2/29/20 |sat 3,615.95 13,338.20 1,093.20
3/31/20 |Tue 3,614.79 13,218.69 1,090.55
4/30/20 |Thu 3,616.34 13,378.93 1,086.06
5/31/20 |Sun 3,629.05 14,746.27 1,081.66
6/30/20 |Tue 3,643.98 16,478.00 1,078.15
7/31/20 |l 3,643.91 16,470.13 1,077.22
8/31/20 |Mon 3,641.32 16,160.03 || NN 1,078.25
0/30/20 | Wed - 3,640.14 16,019.44 ‘ 1,077.28
10/31/20 |sat 3,638.81 15,863.49 640.00 1,079.50
11/30/20 |Mon 3,037.34 15,691.60 ©40.00 1,080.09
12/31/20 |Thu 3,635.46 15,473.46 720.00 1,082.10
1/31/21  [Sun 3,632.38 15,121.17 860.00 1,085.85
2/28/21  |Sun 3,630.07 14,860.13 750.00 1,087.54
3/31/21  |Wed 3,628.24 14,657.16 800.00 1,085.64
4/30/21  |Fri 3,629.51 14,797.82 710.00 1,081.66
5/31/21  Mon 3,640.50 16,061.94 710.00 1,077.90
6/30/21 |Wed 3,652.78 17,563.96 750.00 1,075.20
7/31/21 sat 3,653.28 17,627.15 850.00 1,075.22
8/31/21 |Tue 3,650.43 17,269.08 900.00 1,077.21
9/30/21 |Thu 3,648.95 17,085.46 670.00 1,076.84
10/31/21 |Sun
11/30/21 [Tue
1212121 |Eni 4
< >

InputMonthly  QutputMonthly ~ MonthlyActuals ~ MonthlySchedules  ThreeStatesCheck  All Slots

Powell.Outflow -- Total Volume: 8,230,000 [acre-ft]
12 values: Sum 8,230.00 -- Ave 685.83 -- Med 670.00 -- Min 600.00 -- Max 800.00 -- Range 200.00 [1000 acre-f

Water Year 2020

Based on Tier Determination Run:
Start with Powell Release = 8.23 matf.

Operating under Upper Elevation
Balancing Tier (6.B.1).
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1.

Upper Elevation Balancing Tier

E. Upper Elevation Balancing Tier

In Water Y ears when the projected Janmary 1 Lake Powell elevation is below the
elevation stated in the Lake Powell Equalization Elevation Table and at or above
3,575 feet, the Secretary shall release §.23 maf from Lake Powell if the
projected January 1 Lake Mead elevation is at or above 1,075 feet.

If the projected January 1 Lake Powell elevation is below the elevation stated in
the Lake Powell Equalization Elevation Table and at or above 3,575 feet and the
projected January 1 Lake Mead elevation is below 1,075 feet, the Secretary shall
balance the contents of Lake Mead and Lake Powell, but shall release not more
than 9.0 maf and not less than 7.0 maf from Lake Powell in the Water Year.

When operating in the Upper Elevation Balancing Tier, if the April 24-Month
Study projects the September 30 Lalke Powell elevation to be greater than the
elevation in the Lake Powell Equalization Elevation Table, the Equalization Tier
will govern the operation of Lake Powell for the remainder of the Water Year
(through September).

When operating nnder Section 6.B.1, if the April 24 -Month Study projects the
September 30 Lake Mead elevation to be below 1,075 feet and the September 30
Lalke Powell elevation to be at or above 3,575 feet, the Secretary shall balance
the contents of Lake Mead and Lake Powell. but shall release not more than 9.0
maf and not less than 2.23 maf from Lake Powell in the Water Year.

When Lake Powell is projected to be operating under Section 6.B.2. and more
than 8.23 maf is projected to be released from Lake Powell during the uvpocoming
Water Year, the Secretary shall recalculate the Augost 24-Month Study
projection of the January 1 Lake Mead elevation to include releases abowve 823
maf that are scheduled to be released from Lake Powell during the months of
October, November, and December of the upecoming Water Year, for the
purposes of determining Normal or Shortage conditions pursuant to Sections
2. A or 2D. of these Guidelines.

14

August
Determination

April
Determination
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L,

Equalization Tier

In Water Years when Lake Powell elevation is projected on January | to be at or
above the elevation stated in the Lake Powell Equalization Elevation Table, an
amount of water will be released from Lake Powell to Lake Mead at a rate
grealer than 8.23 maf per Water Year to the extent necessary to avoid spills, or
equalize storage in the two reservoirs, or otherwise to release 8.23 maf from
Lake Powell. The Secretary shall release at least 8.23 maf per Water Year and
shall release additional water to the extent that the additional releases will not
cause Lake Powell content to be below the elevation stated in the Lake Powell
Equalization Elevation Table or cause Lake Mead content to exceed that of Lake
Powell; provided, however, il Lake Powell reaches the elevation stated in the
Lake Powell Equalization Elevation Table for that Water Year and the
September 30 projected Lake Mead elevation is below elevation 1,105 feet, the
Secretary shall release additional water from Lake Powell to Lake Mead until
the first of the following conditions is projected to occur on September 30: (1)
the reservoirs fully equalize; (11) Lake Mead reaches elevation 1,105 feet; or (111)
Lake Powell reaches 20 feet below the elevation in the Lake Powell
Equalization Elevation Table for that year.

ROD - Colorado River Interim Guidelines for December 2007
Lower Basin Shortages and Coordinated 51 il ead
Operations for Lake Powell and Lake Mead

15
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Release Scenarios

Lake Powell Release Scenarios under Section 6.B
Water Year 2020 Release Volume as a Function of Upper Elevation Balancing Tier
based on August 2019 24-Month Study Conditions

%]
o

e~

%
\

Aug Maximum Probable Inflow Scenario //

WY Unreg Inflow = 19.0 maf (175%)

—
o
]

Powell Release =13.49 maf
Powell inflows increase elevation above

3,657 feetat EOWY

—
s
|

—&
M

o Water Year 2020
Aug 2019 Most Probable

WY Unreg Inflow = 10.8 maf (100%)
Powell Release =8.23 maf

Initial Release 8.23 maf

Upper Elevation Balancing Tier

Mead Elevation Above 1,075 feetat EOWY I I I I [

8 - Release 6.8.1

8 . Release 6.8.3- 6.4.1 Powell 3,657 ft
=== Qelegse 6.8.3- 6.8 1) Mead 1,105 ft

4 - Aug Minimum Probable Inflow Scenario Release 6.8.4

WY Unreg Inflow=7.0 maf (65%)
Powell Release =9.0 maf

2 - Decreased side inflows and increased demands ® Probable Max (Aug 19)

lower Mead below 1,075 feet at EOWY

Most Probable (Aug 19)

Potential Water Year Unregulated Inflow Volume (maf)

® Probable Min (Aug 19)
D T T T T T T T T T T T

0 1 2 3 4 5 G 7 8 9 10 11 12 13 14 15 16

Potential Glen Canyon Water Year Release Volume (maf)

17
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Monthly Release Volumes

Release Volume (kaf)

1,600

1,400

1,200

1,000

800

600

400

200

Potential Lake Powell Monthly Release Volume Distribution
Release Scenarios for Water Year 2020

Updated August 2019

|| Aug Most Probable: 8.23 maf

WY 2020 Release Scenarios
Aug Probable Min: 9.0 maf

Aug Probable Max: 13.5 maf

Oct19 Nov 19 Dec 19 Jan20 Feb20 Mar20 Apr20 May 20 Jun20 Jul20 Aug20 Sep20
Monthly Release Volumes
@ August Most Probable W Aug Probable Max

B Aug Probable Min
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Powell Elevations

Elevation (ft)

3,700

3,675

3,650

3,625

3,600

3,575

3,550

3,525

3,500

3,475

Lake Powell End of Month Elevations
Historic and Projected based on Aug 2019 Modeling

<| Historical Future > i
Equalization Tier (ET) J
3,657’
3,655' e
-,-— _ e . ___'__.,
Upper Elevation Balancing Tler (3575'-ET) ’,
¥
_— ‘ - -
Most Probable End of CY 2019 - e

Projection: 3,618.6 feet (56% full) -
Min/Max Range: 3,617.9 to 3,619.3 feet |————————

Most Probable End of CY 2020
Projection: 3,635.5 feet (64% full) -
Min/Max Range: 3,596.8 to 3,657.6 feet

Mid-Elevation Release Tier (3525'-3575')

Lower Elevation Balancing Tier (<3525")

Minimurm Power Poal 3,490

@ o , ® 0 @ o & & a:--c:ln mmm'ﬁlnnlnn n-::‘l:-1=r
#T'TE:‘T'TT'T‘T‘TE:‘T?‘TTE;‘T'T ‘T‘T'TE.‘TE.“:"':'H.‘F“:'E.‘FWWE.‘}'
E O = = 2=z & = D B %™ = O £ 0= = 2 C o R ™ > O £ O = = S C 5 DA > O
@ o 8 2 m 5 2 53 0 8 o & o0 @B QO m o Y o ¢ ® o8 Om 5 32 e Y 5 @
—:u.EdE-j_"-:cmGzn—:u.EdE-:: Ewﬂzn—:u.sﬂﬁﬁ'-‘amﬂzn
- = Aug 2019 Max Probable - Lake Powell release of 5.0 maf in Wy 2012 and 13.48 maf in WY 2020

= = Aug 2019 Most Probable - Lake Powell release of 9.0 in WY2019 and 8.23 maf in WY2020
= = Aug 2019 Min Probable - Lake Powell release of 9.0 maf in VWY2018 and 9.0 maf in \WY2020
Historical Elevations

== Aug 2019 Max Probable WY 2020 8,23 Exhibit for WY 2020
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Mead Elevations

Elevation (feet above msl)

1,150

1,125 -

1,100 -

1,075

1,050

1,025

1,000

Lake Mead End of

Month Elevations

Projections from the August 2019 24-Month Study Inflow Scenarios

Surplus Conditions

1,145 ft and above

Normal Condition

1,145 ft to 1,075 ft Min/Max Range:

i ihal
Most Probab ”
Projection: 1,089.4 feet (41% full)

le End of CY 2019 - T

1,089.3 to 1,089.6 feet P4

Elevation 1,110 ft

Elevation 1,090 ft

_________ e L

--------- e e e e e e e e e el LT e A A T

Level 1 Shortage Condition
1,075 ft to 1,050 ft

Level 2 Shortage Condition
1,050 ft to 1,025 ft

Most Probable End of CY 2020
Projection: 1,082.1 feet (39% full)
Min/Max Range: 1,082.1 to 1,136.6 feet

Elevation 1,045ft

Level 3 Shortage Condition
1,025 ft and below

Jan-18
Feb-18 -

Mar-18 -
Apr-18 -
May-18 -
Jun-18
Jul-18 -
Aug-18 -
Sep-18
Oct-18 -
Nov-18 -
Dec-18 -
Jan-19 -
Feb-19
Mar-19 -
Apr-19 -
May-19 -
Jun-19

Jul-19
Aug-19 -

Sep-19
Oct-19 -
Nov-19 -
Dec-19 -
Jan-20 -
Feb-20
Mar-20 -
Apr-20 -
May-20 -
Jun-20
Jul-20 -
Aug-20 -
Sep-20
Oct-20 -
Nov-20 -
Dec-20

= = August 2019 Probable Maximum Inflow with a Lake Powell release of 9.00 maf in WY 2019 and 13.49 in WY 2020
= = August 2019 Most Probable Inflow with a Lake Powell release of 9.00 maf in WY 2019 and 8.23 maf in WY 2020
= = August 2019 Probable Minimum Inflow with a Lake Powell release of 9.00 maf in WY 2019 and WY 2020

Historical Elevations
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Glen Canyon Power Plant Planned Unit Outage Schedule for Water Year 2019

Unit Oct | Nov | Dec | Jan Feb Mar Apr May Jun Jul Aug | Sep
Number | 2018 | 2018 | 2018 | 2019 | 2019 | 2019 | 2019 | 2019 | 2019 | 2019 | 2019 | 2019
1 m
2 e ——
3 B
4 N
5 |
6 | -
7 —|
8 —|
Units 5 7 6 6 6 5 5 5 5 | 5/6 | 6 5
Available
C?E;isfilty 16,000 19,700 19,400 19,300 15,700 18,600 18,600 15,300 15,300 15,600 20,800 17,000
Capacity | 4 o501 1300 | 1,100 | 1100 | 1.070 | 1.140 | 1.120 | 1.100 | 940 | 1.090 | 1,290 | 1.100
(kaf/month)
Max (kaf) 1 625 662 740 804 730 790 720 720 765 860 900 686
Most (kaf) 2 625 662 740 804 730 790 720 720 765 860 900 686
Min (kaf) 1 625 662 740 804 730 790 720 720 765 860 900 686

1 Projected release, based on Aug 2019 Min and Max Probable Inflow

Projections and 24-Month Study model runs
2 Projected release, based on Aug 2019 Most Probable Inflow Projections and
24-Month model runs

(updated 8-19-2019)
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Glen Canyon Power Plant Planned Unit Outage Schedule for Water Year 2020

Unit Number Oct | Nov | Dec | Jan Feb Mar | Apr May | Jun Jul Aug | Se
2019 | 2019 | 2019 | 2020 | 2020 | 2020 | 2020 | 2020 | 2020 | 2020 | 2020 | 20z
1 -
2 —
3
4
5
6 n
-
8 m
Units Available 5/6 6 6 6 6 6 6 6 6 6 6 6
Capacity (cfs) 20,700 | 20,700 | 20,700 | 20,700 | 20,700 | 20,700 | 20,700 | 20,900 | 21,300 | 21,300 | 21,200 | 21,2
Capacity (kaf/month) | 1,100 | 1,230 | 1,270 | 1,315 | 1,190 | 1,280 | 1,230 | 1,320 | 1,310 | 1,375 | 1,375 | 1,3
Max (kaf) 1 640 640 720 | 1315 | 1161 | 1278 | 1160 | 1240 | 1304 | 1371 | 1372 | 12
Most (kaf) 2 640 | 640 | 720 | 760 | 680 710 | 640 630 660 | 750 | 800 | 60
Min (kaf) 1 640 640 720 860 750 800 710 710 750 850 900 | ' n67
rrToleCea reeacs, pasc g oM ATE 2o VAR Propanie o (UpOate0 O 19-2

Projections and 24-Month Study model runs
2 Projected release, based on Aug 2019 Most Probable Inflow Projections and
24-Month Study model runs
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Upper Basin — Lake Powell
Percent of Traces with Event or System Condition
Results from June 2019 MTOM/CRSS?!2.34 (values in percent)

Event or System Condition 2020 2021 2022 2023 2024

Equalization Tier (Powell 2 Equalization [EQ] Elevation) 13 28 25 30 28
Equalization — annual release > 8.23 maf 13 28 25 29 27
Equalization — annual release = 8.23 maf 0 0 0 <1 <1
Upper Elevation Balancing Tier (Powell < EQ Elevation and 2 3,575ft) 87 71 58 54 54
Upper Elevation Balancing — annual release > 8.23 maf 6 43 35 34 33
Upper Elevation Balancing — annual release = 8.23 maf 80 27 23 20 20
Upper Elevation Balancing — annual release < 8.23 maf 0 <1 0 <1 <1
Mid-Elevation Release Tier (Powell < 3,575 and 2 3,525ft) 0 2 17 16 16
Mid-Elevation Release — annual release = 8.23 maf 0 0 0 0 2
Mid-Elevation Release — annual release = 7.48 maf 0 2 17 16 14
Lower Elevation Balancing Tier (Powell < 3,525ft) 0 0 <1 <1 2
Below Minimum Power Pool (Powell < 3,490 ft) 0 0 0 0 <1

1Reservoir initial conditions on December 31, 2019 were simulated using MTOM based on the CBRFC unregulated inflow forecast ensemble dated June 4, 2019.

2Each of the 35 initial conditions from MTOM were coupled with 112 hydrologic inflow sequences based on resampling of the observed natural flow record from 1906-
2017 for a total of 3,920 traces analyzed.

3 Percentages shown in this table may not be representative of the full range of future possibilities that could occur with different modeling assumptions.

4Percentages shown may not sum to 100% due to rounding to the nearestpercent.
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June 2019 Hourly Releases

o 16000 {-

Release (cf

Glen Canyon Dam Hourly Release Pattern June 2019

June 1-30, 2019
40 MW reqg, 28 MWV res

28000
26000
24000

22000

20000

18000

14000 +

12000

10000 47

8000 A

6000

4000

2000

Mon
- Thu

628 - Fri

6/29 - Sat

B/01 - Sat
€/02 - Sun
B/03 - Mon
604 - Tue
BI05 - Wed
6/06 - Thu
6107 - Fri
6/06 - Sat
6/09 - Sun
610 -
6M11-Tue
612 - Wed
613 -Thu
614 - Fri
615 - Sat
&M1& - Sun
B17 - Mon
6118 - Tue
619 - Wed
620 - Thu
621 - Fri
622 - Sat
823 - Sun
6124 - Mon
625 - Tue
Bi26 - Wed
627
6/30 - Sun
7101 - Man

Date-Hour

| — Scheduled Hourly Releases = Bug Flow Experimental Releases Actual Hourly Releases - Lees Ferry Flnw|
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July 2019 Hourly Releases

Release (cfs)

Glen Canyon Dam Hourly Release Pattern July 2019
28000
s July 1-31, 2019
40 MW req, 28 MW res
24000
22000
20000 1
18000 - My T O _," :——— ——_"_.""_ -
16000 +LREFLREALRE Y A LEHE R LAY bl L —& -ﬂ
wooo (EHEMF HERE EHELE HE R/ U H E THEH L I W1 II
12000 -.' -.u..-. O i . e ° m
i | I uuvy u l i E J
8000
6000
4000 -
July Volume = 860 kaf
2000 -
4]
§ S 38 2 &8  § § § 3 2 &8 @ § 8 83 2 a3 5 5 5 8 2 a8ad 5 5 8 3
aEsEoYe s R TR st A s N aks
— L 3 f=2 P o] g i = i E = :E E [ 2 = = e Tl iy i w & B oy L E ,l
Eﬁﬁn“§EER§E“FR;REE“EEEE§E“EEEF-:E
Date-Hour
Scheduled Hourly Releases Bug Flow Experimental Releases Actual Hourly Releases -------- Lees Ferry Flnwl
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Lake Powell Release Temperatures

Lake Powell Release Temperature
Projected Temperature based on July 2019 Forecast

17 Histaric Projected

16

15

14

13

12

7/2018
N

[

11

Temperature, °C

w2 D W2 w2 12 W2 nD 2 2 é?,"l? éﬂ-ﬁ *ﬂ? %ﬂ-' o
o w <+ ¥

—=— July 2019 Most Prabable Hydrology e AT 2019 Min Probable Hydmlogy v 1 2019 Max Probable Hydrology

= M onthly average Temp LF Monthly average Temp CRBD
#Projection start date is based on initial conditions (Jan 2018)
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Grand Canyon Water Temperatures

Colorado River, Grand Canyon Water Temperatures

Projections based on July 2019, Most Probable Hydrology
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Lake Powell Reservoir
Temperature Profile

Segment: 49
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Questions and Discussion
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