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Drought in Minnesota 



Minnesota Statute 103G.293

The commissioner shall establish a plan to respond to drought-related 
emergencies and to prepare a statewide framework for drought response. 

The plan must consider metropolitan water supply plans of the Metropolitan Council prepared under 
section 473.1565. 

The plan must provide a framework for implementing drought response actions in a staged approach 
related to decreasing levels of flows. 

Permits issued under section 103G.271 must provide conditions on water appropriation consistent with the 
drought response plan established by this section.



Minnesota Statewide Drought Plan 



Drought Planning Team 

• Internally - led by Ecological and Water Resources staff

o Climatology 

o Water Conservation 

o Communications

o Permitting 

o Hydrology 

o Leadership and Management 

• Externally – partner agencies, impact sectors across the state 

• Drought task force 



Drought of 2021

• Worst drought since 1988

• Impacts

o Lake Levels 

o Stream Flows 

o Permit Suspensions 

o Well Interferences 

o Livestock and Rangelands

o Burning Restrictions 

o Recreation 

• Boat Launches 

• Waterfowl hunters



The Story of the 2021/2022 Drought

• Background

• The Climate Science of Drought

• Groundwater and Well Interferences 

• Warren Case Study 

• Appropriations and Permit Suspensions

• Water Conservation 

• Your Stories 



Minnesota Drought Summary: A Tale of Two Droughts?

Luigi Romolo PhD
Minnesota State Climatologist



Overview

Summary of 2021 
Drought

Current drought

Photo Credit: Pete Boulay



Minnesota had been in drought for a while

Source: National Drought Mitigation Center



June 2021 was 7th driest and 3rd warmest going back to 1895



Lack of Rain and Warm Temps is the recipe for drought

Source: National Drought Mitigation Center



By July 31, 2021 things got even worse

Source: National Drought Mitigation Center

 Impacts
 Hay shortages
 Corn 4% good to excellent 

(76% on June 1)
 Soybeans 43% good to excellent

(76% on June 1)
 Reduced Streamflow (most 

basins in reduced flow or 
minimized flow

 Low lake levels
 Tourism



…and worse

Source: National Drought Mitigation Center

 First instance of exceptional drought 
in Minnesota since the inception of 
the USDM Drought Map.

 Over three quarters of the state in 
severe drought or worse.



We got some drought relieving rainfall in late August 2021

Source: https://water.weather.gov/precip/



More rainfall in the fall helped improve the drought

Source: National Drought Mitigation Center



More improvement over the winter and spring 



By early May 2022, the drought was over….or was it?

Source: National Drought Mitigation Center

 Drought ended in May 2022.

 Proved to be the worst drought since 
1988 for the state, worse than 1988 
in some areas.

 First drought since 1988 that 
encompassed the entire growing 
season.



June 2022 was very dry and very warm in southern Minnesota



Drought….again?? Not surprising

Source: National Drought Mitigation Center

 You are never more vulnerable to 
drought than that moment when  
you first recover from drought.

 Lake levels

 Soil Moisture

 Ground Water



2022 Drought Worsens

Source: National Drought Mitigation Center

 Lack of rainfall in the south, 
particularly in the seven county 
metro area has lead to a worsening 
of drought conditions.

 Impacts mostly to lakes and rivers.

 Some minor agricultural impacts.



Lake Minnetonka

Source: USGS.gov

 Lower than it was in 2021.

 As of Dec 13, 2022: 927.34’.

 Driest September on record for the 
Twin Cities.

 Previously low levels of Lake 
Minnetonka:
 October 1, 2009 (927.78') 
 October 27, 2000. (927.37')

 January 19, 2023 (927.64’)



Drought has a memory

 Drought of 2021 really started with dryness in 2020 and less snow storage during 
the winter.

 If water shortages are not replenished over the winter, it could pose 
consequences for the growing season.

 It is important to remember that drought is a naturally occurring part of our 
climate.

 Regardless of how wet and how moist our soils are, you are never really more 
than 4 to 6 weeks away from the start of what could be the worst drought we’ve 
ever seen.



Thank You!



Drought and well interference in northwest Minnesota

Ellen J Considine, PG| Hydrologist Supervisor



2021 drought



Well interference



Drought and groundwater



Takeaways

1. High groundwater use → well interference
Drought = 1 to 2 feet

Pumping = 5 to 50 feet



Takeaways

1. High groundwater use → well interference
Drought = 1 to 2 feet

Pumping = 5 to 50 feet

2. Well interference is hardest on disadvantaged 
people 
Elderly, low-income, disabled



Living without water
25 26 27 28 29 30 31

1 2 3 4 5 6 7

8 9 10 11 12 13 14

15 16 17 18 19 20 21

22 23 24 25 26 27 28

29 30 31 1 2 3 4

Rationing 
water

Out of 
water

Applied for 
a loan

New well: 
water again



Takeaways

1. High groundwater use → well interference

2. Well interference is hardest on disadvantaged 
people 
Elderly, low-income, disabled

3. Well owners don’t want to complain to DNR



Groundwater in western Minnesota



• Unprecedented groundwater use for agriculture

Well interference in western Minnesota



• Unprecedented groundwater use for agriculture

• More rigorous evaluation by DNR to prevent well 
interference

• More collaboration and conservation among 
users to leave water for future generations

Well interference in western Minnesota



Takeaways

1. High groundwater use → well interference

2. Well interference is hardest on disadvantaged 
people 

3. Well owners don’t want to complain to DNR

4. Evaluate groundwater use carefully in western 
Minnesota



Thank you

Ellen J Considine, PG | Hydrologist Supervisor



Drought and Limited Aquifers 
A Case Study from Warren, Minnesota 

Amanda Yourd | Groundwater Specialist 

January 23, 2023



Groundwater 
Provinces

Drought



Takeaways

1. Water supply for over 6,000 people was threatened near Warren.

2. The Warren aquifer system is over-allocated. More water is being 
pumped out of the ground than is going back in.

3. Increasing use of limited aquifer systems calls for creative regulatory 
solutions by DNR and community of groundwater users.



Permitted
Water Users

• City of Warren 



Permitted
Water Users

• City of Warren 

• Marshall-Polk 
Rural Water 
System (MPRWS)



Permitted
Water Users

• City of Warren 

• Marshall-Polk 
Rural Water 
System (MPRWS)

• Four Agricultural 
Irrigation Permits



Water Levels 
Tell a Story



2021 Water Levels

7/6/21: Warren 
water level within 
10 feet of pump

4/28/21: start of 
irrigation season

7/7/21: DNR 
notifies irrigators 
to stop pumping

7/7/21: Data 
review begins

Agricultural irrigation is 
lower than domestic 
supply on MN Water 
Allocation Priorities 

(M.S. 103G.261)

Water supply threatened 
for City of Warren 

residents.



2021 Water Levels

Groundwater levels 
declined by 70 feet in 

three months (5 
feet/week).

Groundwater levels were 
lowest on record.

4/28/21: start of 
irrigation season



2021 Water Levels

Summer 2021 water use 
highest on record, 

especially for irrigation.

4/28/21: start of 
irrigation season

Groundwater levels 
declined by 70 feet in 

three months (5 
feet/week).

Groundwater levels were 
lowest on record.



2021 Water Levels

Three verbal domestic 
well interference 

complaints submitted to 
DNR.

4/28/21: start of 
irrigation season

Summer 2021 water use 
highest on record, 

especially for irrigation.

Groundwater levels 
declined by 70 feet in 

three months (5 
feet/week).

Groundwater levels were 
lowest on record.



2021 Water Levels

Water supply threatened 
for over 6,000 people 
(MPRWS and Warren).

Water level near MPRWS 
East Wellfield well pump.

Continued pumping after 
DNR notified irrigators to 

stop pumping 
(M.S. 103G.261).

7/7/21: DNR 
notifies irrigators 
to stop pumping



2021 Water Levels
8/9/21: Irrigation permits 

suspended to preserve 
water allocation priorities 

(M.S. 103G.261)

continued data 
collection



2021 Water Levels

Groundwater levels 
recovered by 40 feet.

Warren and MPRWS 
lowered pumps in 
municipal wells.

8/9/21: Irrigation permits 
suspended to preserve 

water allocation priorities 
(M.S. 103G.261)

8/26/21: Irrigation 
permits reinstated



What are we 
learning?

• All wells showed 
the same trends.

• One aquifer 
system in area.

• Aquifer system is 
limited.

• Small
• Slow to 

recharge 



Regional view



Historic Records from DNR Observation Well 45000

Over 10 feet of decline 
since 1985.

Lowest recorded levels in 
summer 2021.

Two to five feet of water 
level decline between 

2021 and 2022.



Historic Records from DNR Observation Well 45000

?

More water is being pumped 
out than going back in.



Historic Records from DNR Observation Well 45000

?

What does this mean for future generations? 
(M.S. 103G.287)

Creative regulatory solutions and collaboration will be 
needed going forward. 



Thank You!

Amanda Yourd
Amanda.Yourd@state.mn.us

612-390-1097



Water Appropriations and Permit Suspensions

Dan Miller| Water Use Specialist

Clean Water Council, January 2023

Water Regulations Unit 
Division of Ecological and 

Water Resources



Permit Requirements

• Appropriation of surface water or 
groundwater

• 10,000 GPD or 1 MGY

• Protect drinking water, natural 
resources, current and future 
generations

59



Permit Suspensions

• Watershed flows

• 248 suspended

• Rain in fall

• Flows improved

60



2021 Stream Hydrograph: Sauk River Watershed
61

• Quickly became dry

• Low flow in July

• Suspended permits

• Complaints

MN Land Trust



2022 Stream Hydrograph: Sauk River Watershed

• Over 4,000 cfs in late May

• Between 10 - 20 cfs in fall

• Median 140 cfs

• Compounding dry periods

62



Responding & Adapting

• Suspension for Ag. 
Irrigation

• Stressful Situation

• Collaborative Solution

63



Thank you!

dan.w.miller@state.mn.us
651-259-5731

64

mailto:dan.w.miller@state.mn.us


When in Drought Save Water

Carmelita Nelson

DNR  - Water Conservation Consultant

May 25, 2021 Red Lake Co.



Drought Phase Conservation Requirements

Non-
drought Watch Warning Restrictive Emergency



Implementation of  Water Conservation Measures

• Limited customer lawn watering 

• City parks watered every 4 days, 
golf course every 2 days 

• Reduced splash pad hours 

• Shut down all city irrigation 
systems except for a few ballfields 

• School district turned off irrigation 
until mid-August 

• Contacted 10 largest users, all 
HOAs 

• Banned bulk water sales; theft

• Rebate programs for water 
saving appliances and devices

• Implemented rate increases for 
high water users

• Reduced system water loss

• Water saving door 
hangers/mailings

• More cities are moving to 
AMI/smart meters – can notify 
excessive water users



Challenges Meeting Demand

• Many cities saw their highest peak 
demand days ever in June/July 2021. 
Some near maximum pumping capacity.

• Drought caused increased water main 
breaks

• Some cities had to use interconnections 
with other cities to meet demand

• Complaints about high water bills—
showed them the data 

• Well drillers struggled to keep up with 
demand for water; shortage of pumps



Utility Staffing

• Drought response activities may take 
priority over other routine tasks and 
maintenance and can increase staff 
workloads.

• Overtime expenses may increase, which 
can impact the budget. 

• During a drought, utility staff may need to: 

• Respond to increased customer calls.

• Enforce water restrictions and respond 
to variance requests. 

• Communicate regularly with local media 
and the public.



Rural Water Systems felt the Strain 

• Lincoln Pipestone Rural Water asked all 
36 member cities to conserve water in 
June 2021. Many of these cities set 
restrictions on non-essential water use.

• The water system’s service area includes 
Lac qui Parle, Lincoln, Lyon, Murray, 
Nobles, Pipestone, Redwood, Rock, 
Yellow Medicine and Jackson counties.

• The city of Lynd announced a water 
ban on watering lawns or gardens, 
washing cars or filling pools.

• Many feedlots and ag producers rely 
on rural water systems too.

• Vulnerabilities are not always obvious 
until tested by a drought.



Zimmerman

• 5 Days straight – Low Level Tower 
Alarms continually running

• Door hangers for violators

• If a citizen complained about the cost 
of a watering fine, the city would 
reduce it by 50% if the homeowner 
toured the water treatment plant to 
learn about the issues



Experiences and Lessons Learned

• Need to align water supply plans 
with drought plan

• Continue to drive demand down, 
even in times of abundance

• Compliance and enforcement can 
be challenging - may need to pivot 
messaging as drought gets worse

• Expect the unexpected and plan for 
worst-case scenarios

• May need incentives for 
redevelopment of landscapes to be 
more waterwise

• Look to energy sector example of 
comparing usage with neighbors

• Important to set reasonable target –
cities need to balance budgets



Thoughts for the Future

• Reduction of lawn irrigation and an 
increase in drought tolerant species.

• Partnership is key to expanding programs 
and changing landscapes

• Need more demand reduction in 
residential and business sectors

• Irrigation meters for commercial and 
multifamily properties

• Investing in water saving rebate programs 
helps manage demand

• Consider EPA WaterSense fixture 
requirement for new construction

• More recycled water

• More water is life and every drop matters
ethic - Long-term success requires buy-in 



Thank you

Carmelita Nelson
Carmelita.nelson@state.mn.us  



Since the drought….



Ongoing Well Interferences 
in Anoka County

• 65 Complaints in 2022.

• Unpermitted pumping by 
the City of Blaine.

• DNR is currently 
investigating.

Well Interference Complaint Locations



Drought Relief Funds  

• Budget to Move Minnesota Forward $13.35 
million to adverse effects of the 2021 drought

o Water

o Trees 

• $300,000 funding for well interferences



After Action Report 

• Lessons Learned: Successes, Improvements and Actions 

o Communications 

o Drought Plan 

o Well Interferences 

o Permit Suspensions

o Water Conservation 



Drought Plan Revision 

• Move forward with drought plan revision in future 

• Lessons learned, and actions from After Action Report 

• Add new components: mitigation strategies, vulnerability assessment, hazard profile

• Subjective language in plan 

• Watershed basin scale  

• Stakeholder engagement 



Thank You!

Pooja Kanwar – Water Policy Consultant poojakanwar@state.mn.us

Luigi Romolo – State Climatologist luigi.romolo@state.mn.us

Ellen Considine –Hydrologist Supervisor ellen.considine@state.mn.us

Amanda Yourd – Hydrogeologist amanda.yourd@state.mn.us

Dan Miller – Water Appropriations Consultant dan.w.miller@state.mn.us

Carmelita Nelson – Water Conservation Consultant carmelita.nelson@state.mn.us
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