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Missouri Water Resources Plan

Statutory Responsibility (640.415
RSMo):

"The department shall develop, maintain
and periodically update a state water plan
foralong-range, comprehensive statewide
program for the use of surface water and
~groundwater resources of the state,

% including existing and future need for
drinking water supplies, agriculture,

" industry, recreation, environmental
rotection and related needs.”
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Project Vision (MoDNR)
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Missouri Water Resources Plan Goals

Gather public and stakeholder input to help identify needs and priority areas of
water resource development.

e Establish key stakeholder advisory and technical groups to help guide water plan development.

Develop an updated evaluation of current groundwater and surface water availability
and develop projected water supply needs.

Produce an in-depth analysis of current and future consumptive, nonconsumptive, and agricultural
water needs and identify gaps in water availability based on water demand projections.

|dentify water and wastewater infrastructure needs and evaluate funding and
financing opportunities.

3 G Recognize water quality and assess how this affects water supply uses.

Understand areas where developing new and more sustainable water sources, better
infrastructure, and more integrated water supplies can help to sustain water delivery.

@To better understand regionally where future water gaps may exist as studies have
’ revealed in parts of southwest and northern Missouri.

O WATER RESOURCES PLAN



USACE Partnership
Planning Assistance to States

Section 22 of the Water Resources

Development Act (WRDA) of 1974, as

of Engincerse amended, provides authority for the
Authority Corps of Engineers_to assist.states., local

governments, Native American tribes

and other non-federal entities in the
preparation of comprehensive plans for
the development and conservation of
water and related land resources.

and Scope
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Core Elements of the Water Plan

Develop estimates of water
demand for all sectors of water use

Demands

Assess water supplies

Identify infrastructure needs,
costs, and financing

Assess scenarios of potential future
conditions
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Core Element: Demands

Demands
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Assess Water Demands

= |dentify sectors of use, which
include consumptive and
nonconsumptive demands

= Develop methodology

= Estimate existing needs and
project to 2060

= |dentify the source of supply—
surface water and/or
groundwater—by HUC8

= Look at alternative future
conditions (scenario planning)
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Water Demand Sectors

. N )
Consumptive Demand Nonconsumptive Demand
= Major Water Systems * Hydroelectric Power Generation
= Self-Supplied Nonresidential *  Commercial Navigation
= Self-Supplied Domestic and *  Wetlands

Minor Systems *  Water-Based Outdoor Recreation
= Thermoelectric Power * Aquaculture and Fish Hatcheries
Generation (portion consumed) *  Thermoelectric Power Generation
= Livestock (portion not consumed)
= Agriculture Irrigation

Consumptive demand refers to water that is withdrawn /
from the source and consumed in a way that makes its

use all or partially unavailable for other purposes or uses
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Current Consumptive Water Demands
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Primary Driver — Population Growth
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Water Demand Projections
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Core Element: Supply
e
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Assess Water Supplies

= Current and future surface TV E T G EeE G e
water and groundwater demands are close to
avaiIabiIity exceeding available supply.

= Generally assessed by HUCy Water supply gap refers to a

shortage of water due to

= Water budget approach demands exceeding supply

= Potential stress or gaps in for a duration of time.
water supplies

= Scenario assessments of
changes to water availability
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Surface Water Budget Approach

Wastewater Returns

/
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Natural Components

18 WATER RESOURCES PLAN



Quantifying Surface Water

Upper Mississippi-Salt
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Determining Challenges in Supply:
Analysis at the HUC4

Upper Mississippi-Salt HUC4 Dry Year and Drought of Record Monthly
Surface Water Budget In-State Supply*>°
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Groundwater Budget Approach

Precipitation

Recharge from
Precipitation

Groundwater
Withdrawals

Potable Groundwater Storage

Stress to
groundwater
resources may occur
when withdrawals
exceed recharge.
Following a period

of stress, supply
gaps may occur if
storage is depleted
to the point where
wells experience
reduced or no yield.
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»

' » Groundwater Assessment

Y

Average Year Groundwater Budget (2060 Demands) Groundwater withdrawals are shown in million gallons per day (MGD)
Lower Mississippi-St. Francis HUC4 - 802 Potable groundwater storage is shown in billion gallons (BG)

Recharge to Water Table from Precipitation: 1,257 MGD
Total Groundwater Withdrawals: 1889 MGD

h_ﬂ.ﬂi 7,845 - s 2,980 : ] : 10,180 : 11- ZE__ 1,838 ______
Pennsylvanian-
age Bedrock South
. theast
Aquifer Ozark Aquifer outheas
. o Lowlands
(S of Missouri River) Alluvial
St. Francois McNairy Wilcox Aquifer uvia
Aquifer Aquifer (Southeast Aquifer
(Southeast Lowlands)
Lowlands)
Precipitation: 10,869 MGD Total Potable Groundwater Storage: 67,277 BG
Evapotranspiration: 5,761 MGD Total Groundwater Withdrawals: 1889 MGD
Recharge to Water Table from Precipitation: 1,257 MGD Increase in Withdrawals from 2016: 269 MGD

Withdrawals as a Percent of Recharge from Precipitation: 150%

 yn
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Core Element: Infrastructure

Infrastructure
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Assess Infrastructure Needs

= Water supply and
wastewater infrastructure
needs

= Potential funding and
financing opportunities

= Characterization of regional
water supply studies
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Infrastructure Needs

Over the next 20 years, wastewater and
drinking water infrastructure needs in
Missouri are estimated to exceed $9.5

billion and $8.4 billion, respectively.

(2017 MoDNR, Financial Assistance Center)
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Putting It All Together:
Scenario Planning

* ldentify major uncertainties that can impact
Demands the fUtUre

* Select most important uncertainties as drivers
of scenarios

* Combine uncertainty drivers into scenarios
that represent a different possible future

Measure impacts of scenarios and assess
strategies to address impacts

Use an adaptive management framework for
continuous reassessment and implementation
of strategies

26



Major Uncertainties and Drivers

3 D
LILI L
U | 2
Scenario De d oJs < < s Regulato
Name o]p[e 0 o aye - 5
Business-as- Baseline Medium Historical Existing Water Current
Usual Projection variability Treatment Level
Weak Low Low Warmer/ Existing Water Less Stringent
Economy Projection Wetter Treatment Level g
Moderate
Hot High . Increase in .
Growth Projection RiED ety Water More Stringent
Treatment Level
Moderate
Adaptive High . Hot/ Increase in .
Innovation Projection Medium Wetter Water Adaptive
Treatment Level
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Scenario Result Example

Business-As-Usual Scenario Results for Drought of Record Conditions

Missouri- a Chariton-Grand Upper _\_‘M Surface Water Stress
Nishnabotna Mississippi- No Stress ‘

Salt
— 9
a Low Potential Stress Q
Higher Potential Stress ‘

Number of months exceeding

ﬂ threshold included in the symbol
Lower
Missouri
Gasconade- ] _ i
Osage :
Upper Mississippi-
a Kaskaskia-Meramec
Neosho-
Verdigris Upper White Latias
\*m . Mississippi-St.
Q ﬁ ks Francis
(g
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Missouri Water Resources Plan
Team

Contractors: Project Managers: - :
CDM Smith ) MoDNRg Advisory Group:

University of Missouri U.S. Army Corps of Engineers

Interagency Task Force

Technical Workgroups

Consumptive Infrastructure Nonconsumptive Agricultural
Needs Needs Needs Needs

Stakeholders / Public Outreach




ater Resources Plan Engagement

ri
spartment of

= Interagency Task Force e
= Technical Workgroups

= \Water Resource Plan
Presentations

= Missouri Water
Resource Plan
Brochure

= Water Resources Plan
Website
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Remaining Schedule

= November 2019
= Technical Work Group meeting

= Interagency Task Force meeting

= December 2019
= Draft of plan prepared
= Planreviews

= January 2020

= Planreviews

. . Early Spring

= General Assembly submittal

32
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-ﬁ MISSOURI

& 9 DEPARTMENT OF 2 & ne S

NATURAL RESOURCES

Forms and Permits Publications Laws and Regulations Online Services Calendar of Events

Missouri Water Resources Pla Contact Information
Missouri’s thousands of miles of g GetUpdates Water Resources Plan Information
rivers, streams and lakes, along “ on this PO Bax 176
with underground aguifers, supply Issue Jefferson Gity, MO 65102
our state’s 6 million residents with 800—361482}:
water to drink and provide a crucial role in supporting outdoor = : =
recreation, industry and meeting our agricultural needs. To s U b m It
The Missouri Department of Natural Resources determined through -
previous water planning that water demands in certain areas of the
state cannot be met long term, espedially under drought conditions. 11x17 [} | 8.5x 11 [} fe e d b a c k o r

WATER RESOURCES PLAN The Missouri Water Resources Plan will help to identify future Report an Environmental Concern
shortfalls in water supplies, and explore options to address those
water needs. This may indude project recommendations such as

new infi cture devel jonalization of water use, integrating water supplies and pursuing financial
assistance opportunities.

The department is directed by Missouri statutory law, Sedtion 640 415, RSMD, to"... develop, maintain and
periodically update a state water plan for a long-range, comp: program for the use of surface water
and groundwater resources of the state, induding existing and future need for drinking water supplies, agriculture,
industry, recreation, environmental protection and related needs " As such, the department has begun the process of
updating the state water plan and anticipates completion of the plan by Fall 2019,

ask questions:

Upcoming Meetings

e e o ok St e g, ey For more
information

Interagency Task Force
» May 30, 2019, 9 a.m. — Lewis and Clark State Office Building, Jefferson City

Water Resources Plan Goals & Objectives v on technlcal
Interagency Task Force w

‘Water Plan Technical Workgroups v 4 a s p e ct s [ ]

2003 State Water Resources Plan v -

For more information: https://dnr.mo.gov/mowaterplan/
Michael Weller, MoDNR Project Manager: michael.weller@dnr.mo.gov
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