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Upper Basin Storage (as of August 15, 2021)

Data Current as of3:
a8/14/20821

Upper Colorado River Drainage Basin

Percent  Current Live
Current Live Storage Elevation

Reservoir

Live Storage  Capacity (feet)
Storage (maf) (maf)

Fontenelle 74 0.25 0.33 6,493.97 i

Flaming Gorge
00T I7E000
g2% Full

22:3:‘9 82 3.06 375 | 6,022.15

Blue Mesa 41 0.34 0.83 | 7,454.96 _
Navajo 62 1.04 170 | 6,033.40 v
Lake Powell 32 7.67 24.32 | 3,551.22 gl

UC System
Storage 40 12.48 31.09 w

Lake Powell Drainage Area 107,838 Square Miles
522524?{24322000
u




Soil Moisture and Precipitation - July 2021

Soil Moisture - July 15 2021 Seasonal to Date Precipitation, October 01 - July 15 2021
Inchas to Saturation _ Averaged by Basin
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Soil Moisture and Precipitation — August 2021

Soil Moisture - August 15 2021 Seasonal to Date Precipitation, October 01 - August 15 2021
Inches 1o Saturation ; Averaged by Basin
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Current SWE and Observed UC Runoff

Percent of Seasonal Median Peak Snow Waler Equivebent

Hydrograph of cumulative 7-day average runoff for
Upper Colorado River above Lake Powell Snotel Tracking 200 Water Resource Region Upper Colorado
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https://waterwatch.usgs.gov/index.php?id=wwdur_cumrunoff

Powell Pool Elevation (ft)
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Lake Powell 24-Month Study Most Probable Elevation Projections

August 2020 through July 2021
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Unregulated
Inflow
Forecast Percent of
Month (maf) Average
Aug-20 6.36 59
Jan-21 5.72 53
Feb-21 5.15 48
Mar-21 5.13 a7
Apr-21 4.90 45
May-21 3.64 34
Jun-21 3.37 31
Jul-21 3.23 30
Aug—21 3.44 32

Dec-20 Jan-21

Feb-21 Mar-21 Apr-21 May-21 Jun-21 Jul-21 Aug-21  Sep-21 Oct-21 Nowv-21 Dec-21 Jan-22 Feb-22 Mar-22 Apr-22 May-22

January Most Elevation (ft)

April Most Elevation (ft) —— Une Most Elevation (ft)

August 2020 Most Elevation (ft) == == e August 2020 Min Elevation (ft) == == ]january Min Elevation (ft)

e Historical Elevation (ft)
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Most Probable August Forecast
Water Year 2021

April = July 2021 Water Year 2021
Observed Unregulated Inflow Forecasted Unregulated Inflow
as of August 2, 2021 as of August 2, 2021
Unregulated Percent Unregulated Percent
Reservoir Inflow of Reservoir Inflow of
(kaf) Average' (kaf) Average'
Fontenelle 318 44 Fontenelle 552 51
Flaming Gorge 380 39 Flaming Gorge 649 45
Blue Mesa 317 47 Blue Mesa 519 54
Navajo 378 51 Navajo 504 47

Powell 1,850 26 Powell 3,437 32

7

T Percent of average is based on the period of record from 1981-2070.




Lake Powell Unregulated Inflow
Water Year 2021 and 2022 Forecast (issued August 2)

Observed April-July: 1.85 maf (26%)
Projected Water Year: 3.44 maf (32%)

2021 Observed and Projected

Comparison with History

August Min Prob: 4.67 maf (43%)
August Most Prob: 8.20 maf (76%)
August Max Prob: 15.90 maf (147%)

Water Year 2022 Forecast

Average
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Release Volume (kaf)
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Potential Lake Powell Monthly Release Volume Distribution

Release Scenarios for Water Year 2021
Based on August 2021 Modeling
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The Drought Response Operations Agreement (DROA) can be found here: https://www.usbr.gov/dcp/finaldocs.html




2021 DROA Timeline of Events

* January 2021: Minimum Probable 24 Month Study run projected
Powell below 3,525’

« Formal notification to parties
* Enhanced monitoring and coordination

* Monthly analysis of min/most/max

* May 2021: Most Probable 24 Month Study run projected Powell
within inches of 3,525’
» DROA planning formally initiated

* July 2021: Continued declining hydrology and declining Powell
» Consultation and initiation of DROA releases under emergency provision of agreement @

10



Upper Basin DROA Initial Unit Drought Response
Releases that started in July 2021

* July WY2021 forecast decreased
140 kaf from the June forecast

* Continued drought conditions

exacerbated ah-eady parched SOil DROA Releases for the July 24MS Model Run

moisture conditions e e e
« WY2022 most probable forecast shueess |01 as] oot
decreased 1.84 maf (17%) e — 5 i e

« May forecast 9.97 maf (92% avg)
* July forecast 8.13 maf (75% avqg)

* Prospects of future monsoon
events unknown

1




. August 24-Month
Study Projections

Upper Colorado Basin
Region Operations
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Lake Powell & Lake Mead Operational Table

Lake Powell Operational Tier Determination Run’

Lake Powell

Elnvation Cporation According Live Siorage Elgvaiion Cperation According Live Siorage
{fend) o The Inderim Susdelines imaf)’ {Feni} o the Inderem Gusdelines imaf"
1,220 Flood Control Surplus or 25.9
3,700 Equalization Tier 243 Quantified Surplus Conditlon
Equalize, avoid spills Dedpoier > 7.5 maf
or release 8 23 mal 1,200 o e e e e e ] 299
3636 - 3668 [~ e e ——————— 15.5-18.3 d g
E. 23&25: : e {appro ) Domestic Surplus of (appnox.)
2008 Upper Elevation 200 ICS Surplus Condition
Balancing Tier' Deliver > 7.5 maf
Release 8 .23 mal,
if Lake Mead < 1,075 feet, 1,148 169
balance contents with Mormal ar
a minimax release of 1,108 ICS Surplus Condition i1.8
7.0 and 9.0 maf d Deliver = 7.5 maf 4
AETE e e s e e 8.5
Mid-Elevation W R e na
Release Tler Shortage Condition
Release 7 48 maf, Deibier 7 167 mat
3,935.40ft it Lake Mead < 1,025 teet.
felfase B 23 mal Ll | Lt
"::‘;; 1, iﬂzﬂ Shortage Condition
eclion liver 7.083°
3,525 Tojecty S S S S 5.4 Deliver 7.053" maf
Lower Elevation 1,026 [ .8
Balancing Tier Shortage Condition
Balance conbents with 1,000 Delbver 7.0° mai 43
3,480 a minmias rebease of 4.0 : Further measures may '
7.0 and 8.5 maf be: undéraken”
3.370 1] 835 0
Diagram ot 1o SCabs
" Aoy Tor melion Sere-Teel
J This: glervalion is shown o eppeoximete as it is determined each year by considering senveral faclors including Lake Powel and Leke Mead slorage, projected Upper Basin and Lower Basin demands, and an assumed inflos,
! Bubject o April adjusteants which may resull in & release sccording to the Equalization Tier
[* Of which 2 48 maf it apponioned 1o ARIona, 4.4 maf to Cakfomda, and 0. 287 maf 10 Nevada
Y OF which 2 40 mal is apportioned bo Anzona, 4.4 mal lo Caklora, and 0 783 mal lo Mewvada
" Of which 2. 32 mal is apportioned 1o Arizona, 4.4 maf lo Caklomia, and 0. 280 mal io Nevada
" Whenewer Lake Mead is below elevation 1,025 feet, the Secretary shall consider whether hydrologic conditions fogether with anticipaled delveries to the Lower Division States and Medeo is likely o cause the elevation at Loke Mead to
fall below 1.000 feet. Such consideration. in consultation with the Basin Stales. may result in the undertaking of further measures. consistent with applicable Federal law,

1 Lake Powell and Lake Mead operational tier determinations are based on August 2021 24-Month Study projections will be documented in the draft 2022 AOP.
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Potential Lake Powell Monthly Release Volume Distribution
Release Scenarios for Water Year 2022
Based on August 2021 Modeling
1,600 I I I I
WY 2022 Release Scenarios
August Min Probable Min: 7.48 maf
1400 L August Most Probable: 7.48 maf
’ August Max Probable Max: 7.48 maf
1,200
3
x 1,000
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E 800 758
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T 600
(1"
400
200
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R—Eéfiﬁiﬁ& m August Min Probable B August Most Probable B August Max Probable
The DroughtResponse Operations Agreement(DROA) can be found here: https://www.usbr.gov/dcp/finaldocs.html




Elevation (feet above msl)

Lake Powell End of Month Elevations
Projections from the August 2021 24-Month Study Inflow Scenarios
3,700
Historical Future
« 1 »
3,675 A -
Equalization Tier (ET) 3,659" 3,660' 3,662"
- -
3,650 Upbper Elevation Balancing Tier Most Probable End of CY 2022 Projection: r
pper g 3.535.21 feet (27% full) /
(3575'-ET) Min/Max Range: 3,493.67 to 3,613.29 feet /
3,625 4
Most Probable End of CY 2021 Projection: /
3,535.40 feet (27% full) s N T T T ~a _ 7
Min/Max Range: 3,534.76 to 3,540.19 feet ! =
3,600 A
/
/
/
3,575 - - - 7
Mid-Elevation Release Tier / =
(3525'-3575') P /
/
3,550 - / /
iy J (I i ™ /
-— _— e
Ib.- — —  — - , T ~ ’
S, Vs S e
S, ~ — o
3,525 . — S .
Lower Elevation Balancing Tier N—-7_ - -~
1 - - ~
<
(<3525") ~ o ,, =
3,500 - —
s el oy Al A s OAouedPhosGuontu ot o A e Ron gyl s s o At Ay AUl A O s OO 2 o L s = il i
Minimum Power Pool 3,490' i % /
-
o (o] o (=] o o o o o — — —l — — — — — — — — o~ o~ o~ ol (] o~ o~ o~ [ o~ o~ o o o o o o o
PR A g g q g g g g ogg q g gog g ogog e g g g g gy g g gy gy g g g
— s = E [=T4] (=N - = (5] = O i e = = E =Te} o - = o = LD el — = = E [=T4] = - = (=] = L = = = = E
<2 2>3 5288 egs5 2" 3casd8egs22"2383c82882sz282-"
= = August 2021 Most Probable - Lake Powell release of 8.23 maf in WY2021 and 7.48 maf in WY2022
BUREA £ = = August 2021 Minimum Probable - Lake Powell release of 8.23 mafin WY2021 and 7.48 maf in WY2022
U uo = = August 2021 Maximum Probable - Lake Powell release of 8.23 maf in WY2021 and 7.48 maf in WY2022
RECLAMATION Historical Elevations




Lake Powell & Lake Mead Operational Table

Lake Mead Operating Condition Determination for CY 2022

Elnvation Oporation According Live Siorage Elovatipn Cporation According Live Siorage
{feei) i the Interim Guidelines maf)' {Heni} i the Interim Guidelines (rmaf)®
1,220 Fload Control Surplus or 25.9
3,700 Equalization Tier 243 Quantified Surplus Conditlon
Equalize, avoid spills Deliver = 7.5 maf
or release 8 23 mal 1,200 o e e e e e ] 299
3,638-3,688 |- ] 18.5- 19,3 {approx ¥ (approx
Domestic Surplus of
(2008-2026) Upper Elevation (2008-2026) ICS Surplus Condition
Balancing Tier' Deliver > 7.5 maf

Release 8 .23 mal,
if Lake Mead < 1,075 feet,

1 e e 16.8

balance contents with Mormal ar
a min/max release of 1,108 ICS Surplus Canditian 1.8
7.0 and 9.0 maf d Delrver 2 7.5 maf 4
2,575 o e e s s e o 9.8
Mid-Elevation O T T na
Release Tier ft
Release 7 48 mat, [T T [i
if Lake Mead < 1,025 feet, e T Jan 1, 2022 i
felease 8.23 mal J Projection '
Shiortage Canditien
=]
BEEE e 5.4 Deliver 7.053" maf
Lower Elevation 1,028 [ .8
Balancing Tier Shortage Condition
Balance contents with 1,000 Daliver 7.0° maf 43
3,480 a minmias rebease of 4.0 : Further measures may '
7.0 and 8.5 maf ber undémaken’
3,370 1] aas L]

Diagram ot 1o SCabs

" Aoy Tor melion Sere-Teel

J This: glervalion is shown o eppeoximete as it is determined each year by considering senveral faclors including Lake Powel and Leke Mead slorage, projected Upper Basin and Lower Basin demands, and an assumed inflos,

! Bubject o April adjusteants which may resull in & release sccording to the Equalization Tier

[* Of which 2 48 maf it apponioned 1o ARIona, 4.4 maf to Cakfomda, and 0. 287 maf 10 Nevada

Y OF which 2 40 mal is apportioned bo Anzona, 4.4 mal lo Caklora, and 0 783 mal lo Mewvada

" Of which 2. 32 mal is apportioned 1o Arizona, 4.4 maf lo Caklomia, and 0. 280 mal io Nevada

" Whenewer Lake Mead is below elevation 1,025 fect, the Secretary shall consider whether hydrologic conditions together with anbicipated delveries lo the Lower Division States and Mexico is likely to cause the elevation at Lake Mead ko
fall below 1.000 feet. Such consideration. in consultation with the Basin Stales. may result in the undertaking of further measures. consistent with applicable Federal law,

6, Lake Powell and Lake Mead operational tier determinations are based on August 2021 24-Month Study projections will be documented in the draft 2022 AOP.



2007 Interim Guidelines, Minute 323, Lower Basin Drought Contingency Plan,
and Binational Water Scarcity Contingency Plan
Total Volumes (kaf)

Combined Volumes by Country

Binational ; : e
2007 Interim | Minute 323 | Total DCP Water Water Uss: (2007 IIarim SUidNngs Slic(lages Total
oS . : : ; DCF Caontributions) :
Guidelines Delivery Combined Savings Scarcity S e : : Combined
Shortages | Reductions | Reductions Contributions Contingency e Volumes
Lake Mead : Binational Water Scarcity Contingency Flan
: Flan Savings !
Elevation Savings)
(feet msl)
Lower Lower Lower
; Basin AZ NV | CA Basin Mexico Basin
AZ | NV IR e ] A | NV IR T | Towt [l  States Total | States+
Mexico Total Mexico
1,090 - 1,075 0 0 0 0 192 B 0 41 192 8 0 200 41 241
—) 1075-1050 | 320 | 13 50 383 I 192 | 8 | O 30 512 | 21 0 533 80 613 =
2022 Reductions + _ 2022 Reductions +
Contributions 1050-1045 |400| 17 70 487 192 | 8 | o 34 52 | 25 | o 617 104 721 Contributions
1,045 - 1040 | 400 17 70 487 240 10 200 Fils 640 27 200 867 146 1,013
1040 -1035 | 400 | 17 70 487 240 | 10 | 250 84 640 27 250 917 154 1,071
1085 -1030 | 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
The kgﬁetar) ﬁ%e IR‘Heric r Will1f%§e aﬁ]rmatﬁ%sactiopgﬁc';J impl1 en"t}l%?qgrams‘4 agsigne tgzgeateaoq cqng'gR/e 100?068%cre—ft &e;'rsann'lm oF’l’%ﬁe

of Colorado River System water to contribute to conservation of water supplies in Lake Mead and other Colorado River reservoirs in the [ower basin.
18 All actions taken by the United States shall be subject to applicable law, including availability of appropriations.




Surface Water Elevation (feet)

Lake Mead End of Month Elevations

Projections from the August 2021 24-Month Study Inflow Scenarios
1,150

Surglus Conditions
1,145 #t and above

Historical |Future
1,125 { Nommal Condition
1,145 ft to 1,075 ft
Elevation 1,110 ft

1,100 4

- Ttvation 1000 ft

Y T Y P P T P Y P PR TR PSP Y]

1,075
Level 1 Shortage Condition - A =
1,075 ft to 1,050 ft i et TR NP B £ x| .- -
e - ——
- T | - —
Ty, e g, e =
o } T —
1050 | Level 2 Shortage Condition Most Probable End of CY 2021 Projection: | # e~ | ~
! . _1;'3_5_'3_ii_t9_‘£'£5_f_'-’_ B I . 106585 feet (3amful) o N T e T ?_:'__..__‘_'_5___ I (Il
Elevation 1.045 ft Min/Max Range:1,065.26 to 1,066.84 feet -~ e =
-
~
)
1025 Most Probable End of CY 2022 Projection: / i
; — 1,050.42 feet (30% full)
:E‘;; if:::‘"‘bgl‘; :“"d'""“ Min/Max Range: 1,047.31 to 1,061.28 feet
1dauﬂ I ) ) ) | L) L) L I I 1 1 1 | L) ] L) L) L] 1 1 ) 1 1 L] L) L) ] L] 1 L I 1 )
S R AR RS8R NARANRNRRBRAMRARAMAARMRAAAANARAAANANARNRNARRSRRTRES
i L] [ " ] ' = 1 h.'. Pt ':‘h é . & 'ﬂ. "_, 5_ » | | .I- & 1 [ ¥ " ¥ ‘I-_ | 1 [ | il__ 4 1 " =,
= 2 8 o 2 E & 9 8 & =& = v 2 & 5§ 2 £ & FEFT DT Z E S 5 & 2 B 3
5 2 & o 2 S s a3 53 #0248 =2 ¢ = g = 25 32 &0 2 % 2=z 325

s Histarical Elevations

= = August 2021 Most Probable Inflow with a Lake Powell release of 7.48 maf in WY 2022 and WY 2023

= = August 2021 Maximum Probable Inflow with a Lake Powell release of 7.48 maf in WY 2022 and 9.00 maf in WY 2023
= = August 2021 Minimum Probable Inflow with a Lake Powell release of 7.48 maf in WY 2022 and 7.00 maf in WY 2023

The Drought Response Operations Agreement {DROA) 15 available online at: https:/ fwww.usbr gov/ doptflinaldocs. huml.
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Glen Canyon Dam Power Plant Unit Outage Schedule for 2021

Unit Number

|
. ]
-
-
O

&

Units
Available

bl4

B/4

Capacity (cfs)

16,400/
12,200

19,400
20,1503

16,800

Capacity
(kaffmonth)

1.140

1.540

1,150

Max (kaf) '

640

700

766

a01

Most (kaf) '

640

700

766

a01

Min (kaf) !

640

700

766

a01

1 Projected release, based on August 2021 minimum, most and maximum probable Inflow Projections and 24-Month Study model runs.

{updated 03-17-2021)

2 Dependent upon availability to shift contingency reserves, which will increase capacity by 30-400W (3%5) at current efficiency.

3 Increased capacity available from shifting contingency reserves for Spring Disturbance Flow.

21

AUG MOST?

AUG MOST

8.23 maf
B.23 maf

8.23 maf




Glen Canyon Dam Power Plant Unit Outage Schedule for 2022

Unit Number

8

Units Available

Capacity (cfs)

25,500

Capacity
(kaf/month)

1,570

Max (kaf) !

709

FEL::

Most (kaf) !

709

758

Min (kaf) *

652

696

{updated 08-17-2021)

1 Projected releass, based on August 2021 minimum, most and maximum probable inflow projections and 24-Month Study model runs.
22

2 Dependent upon availability to shift contingency reserves, which will increase capacity by 30-400MW [33%) at current efficiency.

AUG MOST?

Al MOST

7.48 maf

7.48 maf
7.48 maf
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Water Quality




Temperature Profile of Lake Powell near Glen Canyon Dam

8/13/2021
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Cross Sectional Temperature Profile of Lake Powell
8/13/2021

Animation Speed Ammation Infoimation

EER « | | Sta:[pEs End: [367.5 ITime [ 2550 [2021-Aug-131200 @ Branches:[1  ~| | = & =

, £.400
10.800

.'I 13.200
15.600

18,000

Elevation (m)

22800

25.200

27600

30

T

S84.285 T | T T T T T T T T T T T T T T T T
-2035.480000 26774740000 55588920000 84402130000 113217300000 142031.500000 170845700000 199659500000 228474100000 257288300000 285102 500000
File(1) Temperature Distance (m)
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Lake Powell Release Temperature

Projected Temperature based on Aug 2021 Forecast

Hig

toric

Projegted

Temperature, °C

== Aug 2021 Most Probable Hydrology

Monthly average Temp LF

st ALl 2021 Min Probable Hydrology

sl Monthly average Temp CRBD

#Projection start date is based on initial conditions (March 2021)

s Allg 2021 Max Probable Hydrology




Lake Powell End of Month Elevations
Projections from the August 2021 24-Month Study Inflow Scenarios

3,700
Historical Future
“«—
3,675 ————
L Equalization Tier (ET) 5 oo 3,660° 3,662'
ake Powell Release Temperature 1] 5
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Temperature, C

Colorado River, Grand Canyon Water Temperatures
Projections based on August 2021, Most Probable Hydrology (Dibble 2020)
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elevation, ft
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Lake Powell Dissolved Oxygen June 2021
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Dissolved Oxygen {mg/l)

10.00

9.00

800

7.00

6.00

5.00

4.00

3.00

2.00

DO Concentration at Glen Canyon Dam years 2019, 2020, and 2021
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Activities / Next Steps

« Updated 5-Year Outlook of Colorado River
System Conditions will be available in late
August or early September

* A website with a new visualization tool is being
developed




Questions / Discussion

For more information:
https://www.usbr.gov/uc/water/
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