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OVERVIEW

e Current Drought Monitor and Outlook
« Missouri River Mainstem System

« Mainstem System Status

* Gavins Point Release Schedule

* Expected Winter Stages
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DROUGHT MONITOR AND OUTLOOK Hoell

v-S. Drought Monitor November 8, 2022 DU'S' hSt?rESdOHGIDD r O%h‘g OI_ dL[Pﬂ QOJ( Valid for November 1, 2022 - January 31, 2023
- . - (Released Thursday, Nov. 10, 2022) rou endency During the Valid Perio Released October 31, 2022
Missouri Basin RFC el am 5T y Lunng eased October

Consistency adjustment
based on Monthly
Drought Outlook for
MNovember 2022

Drought Conditions (Percent Area)

MNone | D0-D4 | D1-D4 | D2-D4 guct et St

Cument G697 | 93.03 | 76.99 | 47.97 | 2019 | 3.06

Last Week

11012002 G659 | 9341 | 7835 | 4857 | 1894 | 25

3MonthsAgo | 3354 | g5 40 | 4006 [ 2279 | 695 | 0.7
08.09-2022

Start of
Calendar Year | 1577 | 8423 | 6218 | 4333 | 2054 | 3.80
01-04-2022
Start of
Water Year 752 | 9248 | 7131 | 3845 | 1293 | 2243
09-27-2002

Depicts large-scale trends based

on subjectively derived probabilities
guided by short- and leng-range
statistical and dynamical forecasts.
Use caution for applications that

can be sffected by short lived events.
"Ongoing” drought areas are

based on the U.5. Drought Monitor

— One YearAgo | 5355 | 7574 | 64.05 | 41.37 | 2226 | 6.05

11-09-2021 areas (intensities of D1 1 04).
Intensity: NOTE: The tan areas imply at least
a 1-category improvemnent in the
l:l Mone I:l D2 Severe Drought Drought Monitor intens ity levels by

the end of the period, although
drought will remain. The green
areas imply drought removal by the
end ofthe period { D0 or none).

. Drought persists
Drought remains but improves

I:l D0 Abnormally Dry - D3 Extreme Drought
Author:

[ ] D1 Moderate Drought [l D4 Exceptional Drought Brad Pugh
NOAANWS/NCEF/Climate Frediction Center

The Drought Monitor focuses on broad- scale conadtions.

Local conditions may vary. For more information on the

Drought Menitor, go to hitps:#droughtrmonitor. unl. edu/About. aspx

Author
Brian Fuchs
National Drought Mitigation Center

Drought removal likely

Drought development likely

N5 C http://go.usa.gov/3eZ73

droughtmonitor.unl.edu
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MISSOURI RIVER MAINSTEM SYSTEM
STORAGE ZONES AND ALLOCATIONS

Historic max - 2011 72.8
72.4
67.7
Mar 1, 2021 - 55.6 Min Winter Release 55.056.1
CARRYOVER MULTIPLE _ _
Mar 1, 2022 — 48.1 USE 53% Min Service Nav Support > 49.0
Mar 1, 2023 — 46.5 Nov 14, 2022 — 46.6
Table VII-2
Relation of Navigation Service Level to the Volume of Water in System Storage ) ) )
i _ Historic min — 2007 33.9
Service Level Water in System . .
Date (cfs) Storage (MAF) Navigation Preclude
March 15 | 35,000 cfs (full service) 54.5 or more
March 15 | 29,000 cfs (minimum service) 49.0to0 31.0
March 15 | (no service) 31.0 or less
July 1 35,000 cfs (full service) 57.0 or more
July 1 29,000 cfs (minimum service) 50.5 or less
Table VII-3

Relation of System Storage to Season Length

Table VII-5
System Storage Season Closure Date at . .

Dl (MAF) Month of the Missonri River Relation of System Winter Release Level to System Storage
March 15 | 31.0 or less No season September 1 Average Winter Release
July 1 51.5 or more December | - 8-month season System Storage (MAF) from Gavins Point (cfs)
July 1 46.8 through 41.0 | November 1 - 7-month season 58.0 or more 17,000 cfs
July 1 36.5 or less October 1 - 6-month season 55.0 or less 12,000 cfs

(AVIN) 1334 340V NOITTIA NI 39VHOLS



2022 Fall-Winter Gavins Point Dam Release °
L.
Forecast
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Step down 3,000 cfs Location Closing Date

30 P —— A per day until we
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o 20 on Nov 21 - and then step down
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MISSOURI RIVER - ESTIMATED STAGES AND FLOWS

Location

Wolf Point
Culbertson
Bismarck
Sioux City
Omaha
Nebraska City
St. Joseph
Kansas City

Boonville

Hermann

gltggg Stage
23 ft 9-10 ft
19 ft 2-3 ft

14.5 ft 4-6 ft

30 ft 11-13 ft
29 ft 14-16 ft
18 ft 10-12 ft
17 ft 6-8 ft

20 ft 9-12 ft
21 ft 7-10 ft
21 ft 5-10 ft

Fall

Flow

5-7 kcfs
5-8 kcfs
14-20 kcfs

30-36 kcfs
30-36 kcfs
36-44 kcfs
36-45 kcfs
40-55 kcfs

43-60 kcfs
48-80 kcfs

Winter
Stage Flow
14-17 ft frozen
10-15 ft frozen
O-11 ft frozen
5-7 ft 12-18 kcfs
7-9 ft 12-20 kcfs
5-7 ft 15-23 kcfs
1-3 ft 18-25 kcfs
4-6 ft 20-27 kcfs
2-4 ft 23-30 kcfs
2-4 ft 33-43 kcfs




Ryan Larsen, P.E.

Email:

Website:

Search:

QUESTIONS ?

THANK YQOU!

ryan.j.larsen@usace.army.mil

Missouri.Water.Management@usace.army.mil

www.nwd-mr.usace.army.mil/rcc/

nwd.usace.army.mil/MRWM

Corps Missouri River

US Army Corps of Engineers

Northwestern Division

in ¥ E

402.996.3861
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National Weather Service
Surface Water Forecasting
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of Water in Kansas i

Kevin Low, P.E.

NOAA National Weather Service
Missouri Basin River Forecast Center
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NWS-forecasted SURFACE WATER LOCATIONS

470 river points
82 reservoirs
~200 diversion/return reaches
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State of Kansas

258 river points (ABRFC & MBRFC)
14 reservoirs (MBRFC)

Smoky Hill & Republican div/returns
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SOME KEY SURFACE WATER PRODUCTS PROVIDED

Universal Time (UTC)

162 162 162 162 162 162 162 162 162 162 162 162 162
Jan 17 Jan 18 Jan 19 Jan 20 Jan 21 Jan 22 Jan 23 Jan 24 Jan 25 Jan 26 Jan 27 Jan 28 Jan 29

356.1
Latest observed value: 17.9 ft at 9:30 AMCST 3354
24-Jan-202 0. Flood Stage is 25 ft
0 3153
29 i . . 4. 2961
-8 . 5-day Deterministic| ,,:,
77 - i L 255.0
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m | ' o This is a conditional simulation based on the current conditions as of 01/20/2020
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Stage (FT)

W = inom -

SURFACE WATER PROBABILISTIC PRODUCTS

Converting Ensemble Traces into Probabilities

ESP Stage Trace Ensemble on the KANSAS R at DESOTO KS 1M
Forecast for the period 11/10/2022 - 02/13/2023
This is a conditional simulation based on the current conditions as of 11/10/2022

11/10
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Chances of ExceadingRiver Volume on the KANSAS R at DESOTO KS 1N
Forecast for the pericd 2022 - 02132023
This is a conditional simulation based on the currgntsonditions as of 11/10/2022
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Historical
Simulation
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Flow (CFS)

SURFACE WATER PROBABILISTIC PRODUCTS
VARIOUS PARAMETERS, VARIOUS TIME SLICES

Chance of Exceeding River Stage on the PLATTE R at LOUISVILLE NE
Forecastforthe period 04/01/2022 - 09/3002022
This is a historical simulation for LOUMN1

Chances of Exceeding River Volume on the PLATTE R at LOUISYILLE NE
Forecastforthe period 04/01/2022 - 09/30/2022
This is a historical simulation for LOUN1

12.0 9 500,000 ?
115 9,000,000 /
oo CUMULATIVE /
10s 8,000,000 /
om VOLUME /
: 7,000,000 /
85 6,500,000 .,
Minor:9.0 FT ! ' »/
£ soo000 (acre-feet)
E B3 £ 5,500,000
a a0 2 i
Ei & HS_79-12 £ 5,000,000 A HS_78-12
o 75 ‘® HS_91-20 S 4,500,000 o HS_91-20
7.0 4,000,000
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PEAK STAGE
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50 2,000,000
(feet)
- 1,000,000
99% 98% 95% 90% B0% 70% 60% 50% 40% 30% 20% 10% 5% 2% 1%
99% 9B% 95%  90% 80% 70% 60% 50% 40% 30% 20% 10% 5% % 1% Excesdance Probabilly
Exceedence Probability
Chance of Exceeding River Flow on the PLATTE R at LOUI¢ S L I ‘ E O F TI M E A p I t h S pt m b alling to Low Flow Levels on the PLATTE R at LOUISVILLE NE
Forecastforthe period 04/01/2022 - 09/30/2022 r I r u e e er Forecastfor the period 04/01/2022 - 09/30/2022
This is a historical simulation for LOUM1 This is a historical simulation for LOUMN1
170,000 10,500 411
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et e
2000 v on cfs ol peae’ 212
e — 1,500 H—M 1.95
10,000
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MISSOURI BASIN HYDROLOGIC TRENDS
MOVING 30-DAY PERIOD-OF-RECORD

CHPS - Missouri Basin River Forecast Center (MBRFC) (Operator Client) - o x

File Tools Dashboards Options Help
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SURFACE WATER TRENDS
APRIL-SEPTEMBER: COMPARING ‘79-"12 To ‘91-20
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Change in Disc
Maximum 50% pr

@ -50% to -100%
-25% to -50%
/- 25%
25% to 50%
50% to 100%
@ 100% to 200%
@ 200% to 300%

. 300% to 400%
. 400% to 500%
‘ 500% to 600%

harge
obability

Historical simulation changes resulting from
shifting the period of record from 1979-2012 to
1991-2020.

Simulations computed from AHPS runs for the

window April 1 - September 30. Esri, HERE, Garmin, FAO, NOAA, USGS, EPA, Esri, USGS

©
®
&

Change in Discharge
Volume 50% probability

-50% to -100%

-25% to -50%
+/-25%

25% to 50%
50% to 100%
100% to 200%
200% to 300%

300% to 400%

‘ 400% to 500%
. 500% to 600%

ATy,
-~ I'

“\nu,
RO 1

Historical simulation changes resulting from
shifting the period of record from 1979-2012 to
1991-2020.

Simulations computed from AHPS runs for the
window April 1- September 30. Esri, HERE, Garmin, FAO, NOAA, USGS, EPA, Esri, USGS

Change in Discharge Maximum 50% Probability

Expected peak discharges (50-50%)
during April-September

Change in Discharge Volume 50% Probability

Expected volumes (50-50%)
during April-September 5
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SURFACE WATER TRENDS (‘79-’12 to ‘91-’20)

SMOKY HILL AT JUNCTION CITY

Chances of Exceeding River Volume on the SMOKY HILL R at JUNCTION CITY KS 455W
Forecast forthe period 04/01/2022 - 09/30/2022
This is a historical simulation for JUCK1
5,500,000 -
5,000,000 -
4,500,000 { a
4,000,000 - |
3,500,000 - f
3,000,000 -

2,500,000 A

Volume (AC-FT)
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1,500,000 |

_,.4#"' o
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95%  00% 80% 70% 60% 50% 40% 30%
Exceedance Probability

1,000,000 -

500,000 -
20% 10% 5% 2% 1%

0+ }
99% 98%

Volume
during April-September

NATIONAL WEATHER SERVICE

[, & HS_79-12
/ & H5_51-20

4,750 |
4,500 |
4,250 |
4,000 |
3,750
3,500
3,250
3,000 |
2,750 1
2,500 1
2,250 1
2,000 |

Flow (cfs)

1,750

1,500
1,250 1
1,000
750 -
500 |
250 |

Probabhility of Falling to Low Flow Levels on the SMOKY HILL R at JUNCTION CITY KS 455W

Forecastforthe period 04/01/2022 - 09/30/2022
This is a historical simulation for JUCK1
F6.10

. - 5.86
' - 5.62
| 5,38
L5.15
s - 4.91
L 467
b L4143
- 419
-3.95
- L3.72
[ - 3.48
324
H - 3.00
- 3.00
o -3.00
e -3.00
Ak
: - 3.00

.ﬁi—r&—i -
.f.- . 3.00

" - 3.00
98% 99%

& HS_79-12
® H5_91-20

(1#a)) shES

30% 40% 50% G0% 70% S0% 00%  95%

20%
Exceedance Probability

Low-Flow
during April-September
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Kansas Aquifers and Drought

Jim Butler
Kansas Geological Survey
University of Kansas

Drought Panel
Governor’s Conference on the
Future of Water in Kansas

Manhattan, Kansas
November 16, 2022
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Kansas Drought Monitor
November 8, 2022

Intensity

None

DO (Abnormally Dry)

D1 (Moderate Drought)

D2 (Severe Drought)
- D3 (Extreme Drought)
B o

Exceptional Drought)




Percent Change in Aquifer Thickness, Predevelopment to Average 2020-2022,
Kansas High Plains Aquifer

Estimated Decrease in
] Aquifer Thickness (%)
Increase
0to 15
15 to 30
[ 30t045
I 45t0 60
I Over 60

(2 Extent of the High Plains Aquifer

43 42 41 40 39 38 37 36 35 3 3 32 31 BU
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Percent Change in Aquifer Thickness, Predevelopment to Average 2020-2022,
Kansas High Plains Aquifer
i 4 , Estimated Decrease in
i / " Aquifer Thickness (%)

~ Increase

O0to 15
1510 30

Sheridan-6 | [ 301045

B 451060
LEMA , Il Over 60

(2 Extent of the High Plains Aquifer

chhlta County !
LEMA SO
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Sheridan-6 LEMA

Pre-LEMA Period: 2002-2012
®,5002 LEMA Period: 2013-present
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DR 2014
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similar climatic
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dansas River basin

am Milford Lake Perry Lake M Tuttle Creek Lake e=smRequired Storage
800,000

700,000
. 600,000
é 500,000
400,000
300,000
200,000
100,000

JO4

Where are we going to get the storage?

Kansas Water Office



Annual Groundwater Use Data

How do the Kansas River Alluvial Aquifer and Kansas River interact?
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The Tools of Successful
Drought Management

Governor’s Conference on the Future of Water In Kansas
A. Michael Sheer

Water Office

Manhattan, KS | November 16, 2022



Successful Drought Management

Four steps, three factors, One shared toolbox




Phase 1: Plan q

Explore, Test, Engage

Explore

| N i ’ -
1 o L . .
Msictzal Uscr K mooria

Industriz! Ds:: - g ¥em

for Management Answers

Lo
onappcaton o OASIS pepaed fr he Kanaos Wit Ofca
Novamber 78,2015 |
P\ o,
f
|

[< ! | The University of Kansas

H About KU Academics Admission Research Libraries» Qutreach News Events :;ﬂ“*»»,% S B\
‘ ‘ o o8 Kansas
KU Today News archive ~ Media Resources »  News Staff »  Alerts » \;ﬁ = ‘/_ b, .
¢ , e J
Contact RESEARCHERS TO DEVELOP NEW MODELS FOR al ‘\\ ’ ) S { ; ,(
FORECASTING WATER AVAILABILITY AND ALLOCATION “Smoky Hi S o Ny g ‘
785-864-8855 o IN KANSAS . ! : :

blynchakuedu

AR Tue, 11/09/2021

The new modeling effort will focus on central and eastern

sections of Kansas that depend on surface water.
incorporating six river basins, 21 reservoirs. 51 inflows and

163 sources of consumptive water use.

“The Kansas Water Office is looking forward to working with the University of Kansas on

this WaterSmart grant project, developing more tools and resources to incorporate
climate variability to future water supply planning for the state of Kansas,” said Richard

Rockel, KWO water resource planner. “This project will allow for a more comprehensive
analysis of climate variability as applied to regional water supply issues the state is facing.’

1st Place: The Grasshoppers
The Grasshoppers followed a plan more similar to
the approach taken by several other groups,
combining a mix of better utilization of existing
storage alongside conservation and minimum flow
reduction. This alternative came in at $13,863,800,
still considered cheap relative to the other plans.

AS




Phase 2: Perform )

Communicate & Manage

Communicate Manage

Governor Declares Drought Emergency, Warnings and Watches

for Kansas Counties Cottonwood & Neosho River Water Supply I< ansas
September 30, 2022 Storage Customers i oo

Map Legend
B ¢ AS Coundil Grove
i 3 rown 2 = / < Marketing 3820 AF .
Smith Jewell Republic Washington| Marshall |Nemaha onipha P R Marketing Contract In AF/yr
Atchison — - - ;
Cloud b ] [ Assurance District
Ost Mitchell a Pottawatomie| ~ackson —— s T Member Water Right
e 24 Riley Leavenworth - Emporia ok Allocation In AF/yr
efferson|
Ottawa |— Wyandof
Lincoln Shawnee
Geary | Wabaunsee S
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Lyon Member Max Autho- | % of Total | Max Since 1995
Mari r—‘— rized (AF/ * (AF/yr)
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Parsons 230473 | 397% 2,380 ember ’"m . (AFfyr)
frie 52653 | 091% 405 Emporia 1249420 | 2156% 10,485 e
Westar Energy 202645 | 3.49% 867 Coindl GO %6 006% 7] 2372 AF
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Phase 2: Perform

Forecast Informed Operations & Operation Support Tools

How close are we to triggering action?

New Jersey Forecasting Drought Trigger Status SWNJ Inflows - 30-day Running Average (mgd)
Forecast Date: September 11, 2018 % of Traces | Threshold .
|Action | Recommendation /

- Trigger 1-D: < 70% storage in 16 weeks I 200

1. Local Diversions No Action . — in 10 s I

2. Wanaque On (27 MGD [Nov-Apr] /48 No Action rigger 1K storage in 10 wee 150

MGD [May-Oct]) | Trigger 2-D: < 60% storage in 12 weeks I

3. Wanaque Overdraft Mo Action ) .

4. Initiate Drought Alert Preparations No Action Trigger 2-R: > B5% storage in 10 weeks I 100

5. Initiate Drought Warning Preparations No Action Trigger 3-D: < 50% storage in 10 weeks I

6. Initiate Drought Emergency Preparations | No Action Trigger 4-D: < 40% storage in 8 weeks I 50

Activate PVWC & Drought Alert  No Action hd Trigger 5-D: < 30% storage in 6 weeks I

i ) 0

Drought Warning No Action ~ Trigger 6-D: = 20% storage in 4 weeks | Apr 2018 May 2018 Jun 2018 Jul 2018 Aug 2018 Sep 2018

Drought Emergency No Action s 0% 50%  100%||Mame - 1. Very Dry =2 Dry 3. Somewhat Dry - -4. Neutral 5. Somewhat Wet
New Jersey System Storage Forecast (%) @

( Combined ) ( Oradell ] ( Tappan ] ( Wooddliff )

100 LYY WY WV 100
80 80
80 80
40 40
20 20

0
Oct 2017 Jan 2018 Apr 2018 Jul 2018 Nov 2018 Jan 2019 Mar 2019 May 2019 Jul 2019 Sep 2019
Othile %ile_d00to... %ile_d10to... %ile_d25to... %ile_dS0to... %ile_d75to... %ile_d%0to... . 100th%ile

<+— |nflow forecasts

<+— Storage forecasts
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Phases 3 & 4: Post-Mortem & Progress

N\ — Permit

Review and Improve, Find new solutions
~ Design

— Explore & Link
l'red.il—alhn HGS

Discharge
o

SURFACE WATER FLOW

FLUID EXCHANGE

SUBSURFACE SATURATION

.

~ Build & Adapt

Groundwater Model Linkage
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