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Snow Conditions

= Upper Colorado River above Lake Powell Snotel Tracking

frs WYOMING | Aggregate of 115 Snotel Sites above Lake Powell
?‘J:' Y oy | 180 T T T T T T T
i e 3 3 On 05/18/2020 111 of 115 sites reported.
‘4 '; ‘;' fi - Reported sites SWE approximately 20 percent of median peak SWE.
) ?) 53% capacity - 120 rﬂﬁv\
N ‘\ SWE peaked at 107%
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Upper Basin Storage

Data Current as of:

a5s17/2028
Upper Colorado River Drainage Basin
Basin
55% Storage
- as of 5/17/2020
87%

w

Flaming Gorge

S=28773 f3?4 aluly]
57 Ful

Morrow Folnt
106618!11?025

‘7’ 64%

Elue Mesa
533303f829500

&4% Full

79%

1344%21{1696000
TIE Full

Drainage Area 107,838 Sguare Miles

Lake Powsll
11918736/ 24322000
q9f Full

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

2020 April — July Unregulated
Inflow Forecast

as of May 18, 2020

Forecast Percent of

Reservoir (kaf) Average’
Fontenelle 640 88
Flaming Gorge 820 84
Blue Mesa 395 59
Navajo 365 50
Powell 4,400 61

T Percent of average based on the period of record from 19871-2010.




Lake Powell Unregulated Inflow
Water Year 2020 Forecast (issued May 4)

April-July 2020 Forecast
May Most Prob: 4.65 maf (65%)

Apr Min Prob: 4.1 maf (57%)
Apr Max Prob: 8.1 maf [113%)

Comparison with History

Water Year 2020 Forecast

Apr Min Prob: 6.73 maf (62%)
Apr Max Prob: 11.24 maf (104%)

May Most Prob: 7.4 maf [68%)
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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




Water Year
2020

E. Upper Elevation Balancing Tier

1.

In Water Years when the projected Janvary 1 Lake Powell elevation 1s below the
elevation stated in the Lake Powell Equalization Elevation Table and at or above
3,375 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 1n

the Lake Powell Equalization Elevation Table and at or above 3,575 feet and the
projected Januvary 1 Lake Mead elevation 1s 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 Apnl 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 1,075 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 Lake Powell, but shall release not more than 9.0
maf and not less than 8.23 maf from Lake Powell in the Water Year.

. When Lake Powell 1s projected to be operating under Section 6. B.2. and more

than 8 23 maf i1s projected to be released from Lake Powell during the upcoming
Water Year, the Secretary shall recalculate the August 24-Month Study
projection of the January 1 Lake Mead elevation to include releases above 8.23
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 2.D. of these Guidelines.

August
Determination

April
Determination




Lake Powell & Lake Mead Operational Table

Operational Tiers for Water/Calendar Year 2020

Lake Powell Lake Mead
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 25.9
3,700 Equalization Tier 24.3 Quantified Surplus Condition
Equalize, avoid spills Deliver > 7.5 maf
or release 8.23 maf 1,200 . _ . 229
3’2603;;236;:6 &“ o ;:‘01—;092;2 (approx.y Domestic Surplus or (approx.y
( ) Upper Elevation (€ ) ICS Surplus Condition
Balancing Tier’ Deliver = 7.5 maf
3,618.56 ft Release 8.23 maf:
- — 1,145 -- - 15.9
Jan 1. 2020 if Lake Mead < 1,075 feet,
S balance contents with Nermal or
projection a min/max release of i ICS Surplus Condition i
7.0 and 9.0 maf ' Delver27.5maf  1,089.40 ft :
3,575 - == 9.5 Jan 1, 2020
Mid-Elevation 1018 - projection 24
Release Tier Shortage Condition
Release 7.48 maf; Deliver 7.167* maf
if Lake Mead < 1,025 feet, . _
release 8.23 maf 1050 4
Shortage Condition
3,525 . . 59 Deliver 7.083" maf
Lower Elevation L o o ) L
Balancing Tier Shortage Condition
Balance contents with 1,000 Deliver 7.0° maf 43
3,490 a min/max release of 4.0 ! Further measures may :
7.0 and 9.5 maf be undertaken’
3,370 0 895 0
Diagram not to scale
" Acronym for million acre-feet
? This elevation is shown as approximate as it is determined each year by considering several factors including Lake Powell and Lake Mead storage, projected Upper Basin and Lower Basin demands, and an assumed inflow.
3 Subject to April adjustments which may result in a release according to the Equalization Tier
" Of which 2.48 maf is apportioned to Arizona, 4.4 maf to California, and 0.287 maf to Nevada
¥ Of which 2.40 maf is apportioned to Arizona, 4.4 maf to California, and 0.283 maf to Nevada
® Of which 2.32 maf is apportioned to Arizona, 4.4 maf to California, and 0.280 maf to Nevada
" Whenever Lake Mead is below elevation 1,025 feet, the Secretary shall consider whether hydrologic conditions together with anticipated deliveries to the Lower Division States and Mexico is likely to cause the elevation at Lake Mead to
fall below 1,000 feet. Such consideration, in consultation with the Basin States, may result in the undertaking of further measures, consistent with applicable Federal law.

7

1 Lake Powell and Lake Mead operational tier determinations were based on August 2019 24-Month Study projections as documented in the 2020 AOP.
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End of Water Year 2020 Projections
April 2020 24-Month Study Most Probable Inflow Scenario?!

Projected Lake Powell Unregulated Inflow = 8.42 maf (78% of average)

24.3 maf Lake Powell 12106 [LakeMead _____________261maf

_______________________________ 3,700

181 maf\--————c e - - 3,657
1,145 p-----------="="="="=-"--"----- 16.2 maf

1,090 |-----\-----------
__________________ 3,575 1075 oo omme e e e m e g
3,614.87 feet 1,084.17 feet

Moyl 1036 maf in storage_
“54% of capacity | 3’52523 f 409% of capacity
) ma

-------- 3,370 - - ------

Dead Storage Dead Storage

Not to Scale

1 WY 2020 unregulated inflow into Lake Powell is based on the CBRFC forecast dated 4/3/20.




Thousands

Release Volume (kaf)

Potential Lake Powell Monthly Release Volume Distribution
Release Scenarios for Water Year 2020
Based on May 2020 Modeling
1,600 I I I
WY 2020 Release Scenarios
May Most Probable: 8.23 maf
1,400
1,200 A
1,000
835
760 750
800 750 675 | 700
630
625 626
600 H I
|
400 H
|
|
200 H
|
|
Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20
Monthly Release Volumes I
RECLAMATIONN




End of Calendar Year 2020 Projections
May 2020 24-Month Study Most Probable Inflow Scenario?*

Based on a Lake Powell release of 8.23 maf in WY 2020 & 9.00 maf in WY 2021

2f1;3_r11§f_____________l_‘fa:lsg_l?p_vy_e_”_ 3.700
184 maf \g---------------"-"-"-"-"------ 3,659
—————————————————— 3,575

3,600.66 feet
Sl 3,525

49% of capacity
———————— 3,370

Dead Storage

Not to Scale

10 1 WY 2020 unregulated inflow into Lake Powell is based on the CBRFC forecast dated 5/4/20.

12196 Lake Mead 26.1 maf

1771 Y 16.2 maf

1090 |-----W------------
1,075 |

1,086.38 feet

1,025 PEAASSEUAR LIS
40% of capacity

- - - - -—--

Dead Storage
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Lake Powell 2021 Operating Tier Scenarios

Based on April and May 2020 24-Month Study

Inflow

Scenario

Operating Tier/

April Minimum

Release Volume
Upper Elevation Balancing

Probable 9.00 maf
May Most Upper Elevation Balancing
Probable 9.00 maf

April Maximum Equalization
Probable 10.81 maf
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Elevation (feetabove msl)

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 April and May 2020 24-Month Study Inflow Scenarios

= = = May 2020 Most Probable - Lake Powell release of 8.23 maf in WY2020and 9.0 maf in WY2021

- = = Apr2020Max Probable - Lake Powell release of 8.23 maf in WY2020and 10.81 maf in WY2021

- = = Apr 2020 Min Probable - Lake Powell release of 8.23 maf in WY2020 and 9.0 in WY 2021

Historical Elevations

Historical Future
) - - n ‘ .
EqualizationTier (ET) , 1 dea®
3,655 3,657" . 3,659 S = | 'y
e i A
- f =
Upper Elevation Balancing Tier (3575]-ET)
-‘H“"""--_-—-—"‘f
. . . ; . Most Probable End of CY 2020 Projection: Most Probable End of CY 2021 Projection:
Mid-Elevation Release Tier (3525'-3575") 3,600.66 feet (49% full) 3,612.48 feet (53% full)
) Min/Max Range: 3,595.16 to 3,634.63 feet Min/Max Range: 3,577.05 to 3,652.94 feet
Lower Elevation Balancing Tier {<3525")
Minimum Power Pool 3,490
D o om @m T om om @ @ o@m 9 om = © o oo 2 o o o 9 © 2 9 o o o o oo oH oo o= oo o o
— — — — — — — — — — — — i [} (] ™ [ | ™ ™ (] ™ (] ™ o i [} 4 (] 4 (] (] ™ ™ ™ ™ (]
T - T T S
f &z 23 25 3780 =2481=" 235 232 325 3 &0 =285 &35 232 32 3 80 2 3

— BUREAU OF —
RECLAMATION
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Elevation (feet above msl)

1,175

1,150

1,125

1,100

1,075

1,050

1,025

1,000

Lake Mead End of Month Elevations

Projections from the May 2020 24-Month Study Inflow Scenarios

Surplus Conditions
1,145 ft and above

Historical | Future

S

Normal Condition
1,145 ft to 1,075 ft

Elevation 1,090 ft

__Level 1 Shorfage Condition

1,075 ft to 1,050 ft

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

Most Probable End of CY 2020 Projection:
1,086.38 feet (40% full)
Min/Max Range: 1,082.97 to 1,087.32 feet

Most Probable End of CY 2021 Projection:
1,086.04 feet (40% full)
Min/Max Range: 1,074.49 to 1,109.29 feet

Elevation 1,045 ft

Level 3 Shortage Condition

1,025 ftand below

L L L L L L L L T e e e L L [ [ [ O Y Y N R [ [ Y N H E I |
[e=] - — —
TE22222222222 8888 §3F8§SFSHFHYHTHEFTAHFGFHY
cC O = = > c = o a ¥ = u L L = a b £ O - = = £ = ohoa * > u
s ¢ &8 &2 ® 5 3 3 o 8 8 9 5§ 9 8 &2 7 5§53 9 FSLS 3 & s o &8 & F 5 3 3 o K 8 o
= Lo = € 5 S < w O 2z 0 3 & s s 3 > 2 &6 0 240 ° = =2« s 5 g w O =z 0

Historical Elevations

= = May 2020 Most Probable Inflow with a Lake Powell release of 8.23 maf in WY 2020 and 9.00 maf in WY 2021

= = April 2020 Maximum Probable Inflow with a Lake Powell release of 8.23 maf in WY 2020 and 10.81 maf in WY 2021

= = April 2020 Minimum Probable Inflow with a Lake Powell release of 8.23 maf in WY 2020 and 9.00 maf in WY 2021
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Potential Water Year Unregulated Inflow Volume (maf)
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Lake Powell Release Scenarios under Section 6.B

Woater Year 2020 and 2021 Release Volume as a Function of Upper Elevation Balancing Tier

based on April and May 2020 24-Month Study Conditions

Potential Glen Canyon Water Year Release Volume (maf)

4
Y
&
Apr Maximum Probable Inflow Scenario s’
WY2021 Unreg Inflow = 13.9 maf (128%) ,I'
Powell Release = 10.81 maf 7
i . ”
Powell inflows above elevation .
3,659 feet at EOWY :
: Water Year 2020 (May Forecast)
May Most Probable Upper Elevation Balancing Tier ]
WY2021 Unreg Inflow = 10.75 maf (99%) A WY2020 Unreg Inflow 7.4 maf (68%)
Powell Release = 9.0 maf Release 8.23 maf |
Mead Elevation Below 1,075 feet at EOWY 1 l 1 l 1 l
e Release 6.B.1
< ’ = = = Release 6.B.3 - 6.A.1 Powell 3,659 ft
------ Release 6.B.3 - 6.A.1(ii) Mead 1,105 ft
Apr Minimum Probable Inflow Scenario s o= == = Release 6.B.4
WY2021 Unreg Inflow = 7.34 maf (68%)
€ WY2020 Release
Powell Release = 9.0 maf
Mead below 1,075 feet at EOWY A WY2021 Most Probable (May 2020)
B \WY2021 Probable Max (Apr 2020)
@® WY2021 Probable Min (Apr 2020}
. . . . . . | ! | ! | !
1 2 3 4 5 6 8 9 10 11 12 13 14 15 16 17

18
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Glen Canyon Power Plant Planned Unit Outage Schedule for Water Year 2020

Units Available

Unit Number | Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
2019 | 2019 | 2019 | 2020 2020 2020 | 2020 2020 2020 | 2020 | 2020 | 2020
1 o — ————— — E———— E——— —
2 %
3
4 [
5
6
7
8
5 6 6 6 6 5 6 6 6

—————
*
6 6 6

Capacity (cfs) | 16800 | 20,500 | 20,400 | 20,400 | 20,300 | 16,500 | 20,200 | 20,400 | 20,600 | 20,500 | 20,400 | 20,400
(k(;‘;ﬁg:%) 1,060 | 1,160 | 1,420 | 1,250 | 1,280 | 1,200 | 1,210 | 1,300 | 1,390 | 1,300 | 1,290 | 1,250
Max (kaf): | 625 | 625 | 750 | 760 | 675 | 700 | 630 | 630 | es0 | 750 | 835 | s90
Most (kaf)2 | 625 | 625 | 750 | 760 | 675 | 700 | 630 | 630 | eso | 750 | 835 | 599
Min (kaf) 1 625 | 625 | 750 | 760 | 675 | 700 | 630 | 630 | 650 | 750 | 835 | 599

(updated 05-13-2020)

1 Projected release, based on May 2020 MOST Probable Inflow Projections and 24-Month Study model runs

N

3 *Dependent upon availability to shift regulation and reserves

Projected release, based on April 2020 Min and Max Probable Inflow Projections and 24-Month Study model runs

MAY
MOST*

APR
MAX

8.23

8.23
8.23

-
|w RECLAMATION
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Glen Canyon Power Plant Planned Unit Outage Schedule for Water Year 2021

Unit Number | Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep |
2020 | 2020 | 2020 | 2021 | 2021 | 2021 | 2021 | 2021 | 2021 | 2021 | 2021 | 2021
1 —]
2 —1
3 [ ————— —
4 — —o
5 ]
6 ]
7 E—
8 ——
Units Available 6 6 6 6 6 6 6 6 6 6 6 6
Capacity (¢fs) | 5 300 [ 20,300 | 20,200 | 20,100 | 20,100 | 20,000 | 20,000 | 20,300 | 20,700 | 20,700 | 20,700 | 20,600 mng*
(k(;?}[::(;:ll]t'sll’]) 1,310 1,270 1,290 1,290 1,160 1,310 1,240 1,300 1,280 1,360 1,350 1,310 AMPARX
Max (kaf) ! 640 640 720 860 970 920 1,030 910 960 1,110 1,170 877 10.81
Most (kaf) 2 640 640 720 860 750 800 710 710 750 850 900 670 9.0
Min (kaf) ! 640 640 720 860 750 800 710 710 750 850 900 670 9.0

(updated 05-13-2020)

N

Projected release, based on May 2020 Most Probable Inflow Projections and 24-Month Study model runs

Projected release, based on April 2020 Min and Max Probable Inflow Projections and 24-Month Study model runs

*Dependent upon availability to shift regulation and reserves



Bug Flow Hydrograph

* Hydrograph characteristics:
* Implement May 1 through August 31, 2020
« Steady weekend lows, fluctuating weekday releases
 Weekend lows 750 cfs higher than weekday lows
* Weekly, monthly, and annual release volumes do not change
* Hydropower reserves, regulation and emergency criteria remain in effect

Release Maximum Weekday Weekday Weekend
Volume ETY; Maximum Minimum Release

(af) Fluctuation (cfs) (cfs) (cfs)
(cfs)

630,000 2,525 11,665 9,135 9,890
650,000 6,500 14,565 8,065 8,815
750,000 7,500 16,030 8,530 9,280

835,000 8,000 17,880 9,880 10,630
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May 2020 Hourly Releases

Release (cfs)

Glen Canyon Dam Hourly Release Pattern May 2020

24000

22000 40 MW reg, 28 MW res

20000

18000 -

May 1-31,

2020

16000

14000

12000 . T | :
10000
8000

6000

4000

May Vol = 630 kaf
B ay Volume a

- Fri

501
/02 - Sat

5/26 - Tue
5127 - Wed

508 - Fri
/09 - Sat
510 - Sun

515 - Fri
5116 - Sat
517 - Sun

5122 - Fri
5123 - Sat
524 - Sun

511 - Mon

512 - Tue
513 - Wed

5/06 - Wed
507 - Thu
5114 - Thu
5/18 - Man
519 - Tue
520 - Wed
521 - Thu
5125 - Mon

505 = Tue

504 - Mon

5/03 - Sun

Date-Hour

Macroinvertebrate Releases Actual Hourly Releases

Scheduled Hourly Releases

5/28 - Thu
5/29 - Fri
5130 - Sat
/31 - Sun
6/01 - Mon

- Lees Ferry Flow ]




June 2020 Hourly Releases

Glen Canyon Dam Hourly Release Pattern June 2020

June 1-30, 2020
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June Volume = 650 kaf
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24000

22000

20000

18000

16000

14000

10000 -
8000 -

,
o
o
o
o
-

9

(s10) asesjoy

6000

4000

o

2000 -

PoM - LO/L
anL - 0¢/9
U - 6¢/9
uns - 8¢/9
JeS - L2f9

H4-9¢/9

nyL-Ge/9
PO - $C/9
8nL-¢¢/9
UO - ¢¢/9
ung - 1¢/9
Jes - 0¢/9

H1-61/9

nylL-8L/9
PoM - LL/9
eNL-91/9
WO - GL/9
uns - 1/9
eS-¢li9

H1-¢l/9

NYL- 1119
PeM - 01/9
8N - 60/9
UOIA - 80/9
uns - £0/9
JeS - 90/9

H4-G0/9

nylL - ¥0/9
PO - €0/9
anL-¢0/9
UO - 1079

Date-Hour

-- Lees Ferry Flow ‘

Actual Hourly Releases

Macroinvertebrate Releases

Scheduled Hourly Releases
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July 2020 Hourly Releases

Glen Canyon Dam Hourly Release Pattern July 2020
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July Volume = 750 kaf

24000

22000

20000

18000

16000

14000 4
12000 4
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G000
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2000 -

1eS - 10/8
He = LE/L
nuL - 0/t
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anL - g/t
UOW - LZ/L
uns - 82/L
1S -GZ/L
He - 2L
nuL - £2/L
Pam - 22/L
anL - 1eiL
UOW - 0Z/L
uns - 61/4
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U4 - 04iL
nuL - 60/L
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anl - L0/t
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1ES - Wil
M - E0/L
nuL - 2o/t
Pam - L0/L

Date-Hour

--Lees Ferry Flow |

Macroinvertebrate Releases Actual Hourly Releases

Scheduled Hourly Releases
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August 2020 Hourly Releases

Glen Canyon Dam Hourly Release Pattern August 2020
28000
56000 August 1-31, 2020
] 40 MW reg, 28 MW res
24000 -
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Lake Powell Release Temperature
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Lake Powell Release Temperature
Projected Temperature based on Apr 2020 Forecast

17
Projected

Historic

16

15

14

Temperature, °C

T

2 S P o o » P B »H P
3 ¥ <@ W ¥ ¥ ¥ ¥ W o
——Anr 2020 Most Probable Hydrology e ADr 2020 Min Probable Hydrology e Anr 2020 Max Probable Hydrology

e [ Ont Nl @verage Temp LF Monthly average Temp CRBD

#Projection start date is baged on initial conditions (Dec 2019)
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Grand Canyon Water Temperatures

Colorado River, Grand Canyon Water Temperatures
Projections based on April 2020, Most Probable Hvdrology
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Powell Profile Temperature
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4

"Animatiun Speed

Powell Reservoir Profile Temperatures

Animation Information
Start: |B42.5I]3B

Branches: | 1

End: |133I3.5 JTime |

| 2020-Apr-19 18:43

1134.035

Elevation {m)
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