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OVERVIEW

• 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



4

MISSOURI RIVER MAINSTEM RESERVOIRS

FORT PECK

GARRISON

BIG BEND

GAVINS POINT

OAHE

FORT RANDALL
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17.6

56.1

67.7

72.4

MISSOURI RIVER MAINSTEM SYSTEM

STORAGE ZONES AND ALLOCATIONS

EXCLUSIVE FLOOD CONTROL 7%

PERMANENT 

POOL 24%

ANNUAL FLOOD CONTROL &

MULTIPLE USE 16%

CARRYOVER MULTIPLE

USE 53%
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Historic max - 2011

Historic min – 2007

72.8

33.9

Nov 14, 2022 – 46.6

31.0Navigation Preclude

55.0Min Winter Release

Mar 1, 2023 – 46.5

Mar 1, 2022 – 48.1

Mar 1, 2021 – 55.6

49.0Min Service Nav Support
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Plan as of November 14

Begin reductions 

on Nov 21

Step down 3,000 cfs 

per day until we 

reach 15,000 cfs

Pause at 15,000 cfs 

and then step down 

1,000 cfs every 5 days 

Winter release rate 

of 12,000 cfs

Location Closing Date

Sioux City November 19

Omaha November 21

Kansas City November 24

Mouth November 28

2022 Fall-Winter Gavins Point Dam Release 

Forecast
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MISSOURI RIVER – ESTIMATED STAGES AND FLOWS

Location Fall Winter

Flood 

Stage
Stage Flow Stage Flow

Wolf Point 23 ft 9-10 ft 5-7 kcfs 14-17 ft frozen

Culbertson 19 ft 2-3 ft 5-8 kcfs 10-15 ft frozen

Bismarck 14.5 ft 4-6 ft 14-20 kcfs 9-11 ft frozen

Sioux City 30 ft 11-13 ft 30-36 kcfs 5-7 ft 12-18 kcfs

Omaha 29 ft 14-16 ft 30-36 kcfs 7-9 ft 12-20 kcfs

Nebraska City 18 ft 10-12 ft 36-44 kcfs 5-7 ft 15-23 kcfs

St. Joseph 17 ft 6-8 ft 36-45 kcfs 1-3 ft 18-25 kcfs

Kansas City 20 ft 9-12 ft 40-55 kcfs 4-6 ft 20-27 kcfs

Boonville 21 ft 7-10 ft 43-60 kcfs 2-4 ft 23-30 kcfs

Hermann 21 ft 5-10 ft 48-80 kcfs 2-4 ft 33-43 kcfs
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Ryan Larsen, P.E. ryan.j.larsen@usace.army.mil 402.996.3861

Email: Missouri.Water.Management@usace.army.mil

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

nwd.usace.army.mil/MRWM

Search: Corps Missouri River

THANK YOU!



Building a Weather-Ready Nation  //  9NATIONAL WEATHER SERVICE

NATIONAL WEATHER SERVICE
Building a Weather-Ready Nation

National Weather Service

Surface Water Forecasting

Kevin Low, P.E.

NOAA National Weather Service

Missouri Basin River Forecast Center

Kansas City

2022 Governor’s 

Conference on the Future 

of Water in Kansas

https://www.commerce.gov/
http://www.noaa.gov/


Building a Weather-Ready Nation  //  10NATIONAL WEATHER SERVICE

NWS-forecasted SURFACE WATER LOCATIONS                           
470 river points

82 reservoirs

~200 diversion/return reaches

State of Kansas

258 river points (ABRFC & MBRFC)

14 reservoirs (MBRFC)

Smoky Hill & Republican div/returns

https://www.commerce.gov/
http://www.noaa.gov/


Building a Weather-Ready Nation  //  11NATIONAL WEATHER SERVICE

SOME KEY SURFACE WATER PRODUCTS PROVIDED

5-day Deterministic 

90-day Probabilistic 

https://www.commerce.gov/
http://www.noaa.gov/


Building a Weather-Ready Nation  //  12NATIONAL WEATHER SERVICE

SURFACE WATER PROBABILISTIC PRODUCTS
Converting Ensemble Traces into Probabilities

https://www.commerce.gov/
http://www.noaa.gov/


Building a Weather-Ready Nation  //  13NATIONAL WEATHER SERVICE

SURFACE WATER PROBABILISTIC PRODUCTS
VARIOUS PARAMETERS, VARIOUS TIME SLICES

01-01-2020

PEAK STAGE 

(feet)

PEAK FLOW 

(cfs)

CUMULATIVE 

VOLUME

(acre-feet)

LOWEST STAGE 

(feet)

SLICE OF TIME April thru September

https://www.commerce.gov/
http://www.noaa.gov/


Building a Weather-Ready Nation  //  14NATIONAL WEATHER SERVICE

MISSOURI BASIN HYDROLOGIC TRENDS                           
MOVING 30-DAY PERIOD-OF-RECORD

01-01-1979 12-31-2020

1991-2020

1979-2012

https://www.commerce.gov/
http://www.noaa.gov/


Building a Weather-Ready Nation  //  15NATIONAL WEATHER SERVICE

SURFACE WATER TRENDS                           
APRIL-SEPTEMBER:      COMPARING ‘79-’12 To ‘91-’20

Expected peak discharges  (50-50%)

during April-September

Expected volumes (50-50%)

during April-September

https://www.commerce.gov/
http://www.noaa.gov/


Building a Weather-Ready Nation  //  16NATIONAL WEATHER SERVICE

SURFACE WATER TRENDS (‘79-’12  to ‘91-’20)                        
SMOKY HILL AT JUNCTION CITY

Volume

during April-September

Low-Flow

during April-September

https://www.commerce.gov/
http://www.noaa.gov/


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



Kansas Drought Monitor

November 8, 2022





GMD#4

LEMA

Wichita County

LEMA

Sheridan-6

LEMA



≈ 30% reduction 

in pumping for

similar climatic 

conditions.



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?



Model

Data

Kansas River Index Well Network: 16 wells

Paths Forward





The Tools of Successful 
Drought Management
Governor’s Conference on the Future of Water In Kansas

A. Michael Sheer 

Manhattan, KS | November 16, 2022
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Successful Drought Management

Four steps, three factors, One shared toolbox



Explore

Phase 1: Plan

Explore, Test, Engage
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Test Engage

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. 



Phase 2: Perform

Communicate & Manage
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Communicate Manage



Phase 2: Perform

Forecast Informed Operations & Operation Support Tools
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Storage forecasts

Inflow forecasts

How close are we to triggering action? 



Phases 3 & 4: Post-Mortem & Progress

Review and Improve, Find new solutions
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Groundwater Model Linkage

Explore & Link Design

Build & Adapt

Permit




