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Crop-loss figures are conﬂecimg |
for ;ﬁem@n stunted by drought | 1 |7 oo e
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The 1876 drought, which parched
lerge seclions of Minnesola farm-
land, cut the value of state érops
by §1.45 billion.

O was it A loss of §1 billiop—or
850 millian—ar 5541 million—or
evin 4 gain of 2188 milliea?

tals have been using the
n ioas figure dnce lale
lzst fall, when the estimnte was
mede by the Farmeérs Union
Drought Ald Task Force, which
polled officlals of all 87 countles.

Pl new povernment reporls om
Sthe walwe of 1976 crops offer sev.
eral other ways to caloulate the
difference between the potential
value of |ast year's crop if there
had been normal weather and the
n;l'l.'il. value of the crop* korvest-
ed.

And while the lgures 4o not dis-
prove the sk force's estmasre,
ihey do show that the loss may
bave been loss iban was thoupght,

The imporiant thing Is nof
much what the actual dollar Vees
was," said Bill Walker of Red
Wing, Minn. chalrmen of the
CGovermor's  Dwought Ald  Tesk
Foree, The Lask foree wis slarted
lact summer by the Farmers Un.
-ien apd Gow, Rudy Perpich made
it a stite tash i'{:\rcr carller this
month,

"W‘bni the task force tried to
show was the severity of the
- giluation  farmers are facing.”
Walker sa:d “1 really don't care

g

I you come up with 2900 millon
ur 2! billion or $5.45 billion. You
gL into figures that high and you
know farmers &re hurting.”

The value of & crop-loss ostimate
iz that it effers & meagure of the
severity of the drought ard of the
financiul problems facing farmers
who roaped fower dodlers frem
their harvests jast wear than ex-
pected.

i also con be uzed to preve do
paotiticians that they meed to help
farmers by altering disaster-ald

Drought in Minnesota
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In [nct, that ls precisely how the &
tagk force figures were used.
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It is not & measure of fa=m in-
come, however, becoucze &
farmer's - markeling yedr 2xrends
from harvest to harvest, so that
much of the grain =old in 1970
acially was harvestsd In 1975
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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

Minnesota Statewide Drought Plan Responsibilities, Plans and Actions Related to Drought Planning

Minnesota Statewide Drought Plan

This plan provides a framework for preparing for and responding to
droughts to minimize conflicts and negative impacts on Minnesota's

1 1 enacted in 1990 dated the Department of Natural Resources (DNR) to prepare a drought plan. Minnesota
Statutes (MS), Section 103G.293 statcs:

natural resources and economy.

MORTH DAKDTA

STATEWIDE DROUGHT PLAN MATRIX

Drought Phase/Triggers

State and Federal Actions

Water Users and Suppliers Actions

NON-DROUGHT PHASE
A significant portion of the watershed
(se¢ o) s not under drought
conditioas according to the .S
Drought Menitor.

Develop manlain precipitalion
stream flow, ground water and
water quality monitoring prograns.
Conduct state and regional water
studics und coordinaie actions.

Assist waser suppliers and other
users in developing conservation
r———

Continue and improve water
conservation ediation

> Develop updale mplement waler spply
plans (meluding diought preparedness and
response and Walkr conservaion programs)

> Adopt conservation rate structures and
ordinanccs.

Establish mutual aid agreements,

redundantaliemative ¢
Minitmize water supply
improve water use efficiency.

v

"The commissioner shall establish a plan to respond to drought-related emergencies and 1o prepare a statewide
framework for drought response. The plan must consider metropolitan water supply plans of the metropolitan
council prepared under section 473.156. The plan must provide a framework for implementing drought response
actions in a staged approach related to decreasing levels of flow. Permits issued under 103G.261 must provide
conditions en water appropriation consistent with the drought respense plan esiablished by this scction.™

The attached Drought Flan table outlines the staged approach for implementing drought response actions.

Major Participants
State, Federal and local agencies, along with water users and suppliers in Minnesota, all have responsibilities before and
duning times of drought. In addition to engoing studies and coordination efforts, the primary responsibilities of the major

STATE DROUGHT TASK FORCE

Purpose and Role
The State Drought Task Forc
coordination and communic

1s convened, as defined in the Restrictive Phase of the Drought Table, 1o provide
ion between agencies and institutions affected by drought and to provide a central

source for the news media. The Task Force could also be called together at other times as needed to serve as a
forum for discussion of drought management plans and policies. In cases of more localized drought conditions,

the Director of DNR Waters may bring appropriate parties together on a Regional Drought Task Force for the

SAME PUIPOSEs.
Taform D Task Foree of o ial conflicts and probl pamupam_f\ e
P‘:ﬂl.[;l:r{l ::.Li L‘r::;l :\-:t.nlm! i \:‘!‘K:“;:;m:ugjﬂ e i :m] ?:Kr:?‘r‘f;;;:::‘;;ﬂ:: - MN DNR — DNR Waters is ble for z and updating the StatewideDrought Plan, monitoring and
o an) is “Abmormally Dy’ or ina |+ Intensiyselected monitoeing » Public watersupplicrs provide conservation drought a5 well as for 2 the State Drought Tesk Force. DNR Waters Members
e aderate Drought”. activities information and request customess to regulates water use by permit (water sppropriation) and by requiring Water Supply Plans for public water
— »  Initiate public awareness. implement volumtary measures to reduce N 2 5 . -
. s | T Notfy water suppliem of moderste i o zzpj!ll:'::r:;:.‘r.\m; more than 1,000 people. Other DNR divisions menitor drought impacts on forestry, wildlife DNR Waters Director/Assistant Director
Counties drought conditions. = R X Iaters ale atologi
SOUTH > Monitor Mississippi River flows 1 litan Council - the Metropalitan Council is ble for development of a regional master water DNR “'rf'!"“ State Climatologist
Minnesota Regions  pakoTa and coondinate with the US. Amy supply plan for the seven-county metropolitan arca and reviews local water supplics as part of community DNR Wildlife Director
pper MSSHHEO EE"“”-"E[’“]“;"LH‘- E) and comprehensive plans. DNR Foresiry Wildfire Suppression Supervisor
ydropowes facility owners. e . . . N . . .
Seuris-Red-Rary : i} LS. Armv Comps of Engincers — the USACE operates reservoirs in 3 river systems in Minnesota primarily for Board of Water and Soil Resources Executive Director

Mizzcuri hml GHT WARNING PHASE = Comvene Drought Task Farce #  Public water suppliers implement L\ommua] navigation, flood control and/or navigation (Minnesota River, Red River of the North and the Department of Agriculture Director. Ap:runomy & Plant Protection

Groal Lakes i ficant portion of the watershed = Increase public drought awareness. appropriate waser wse resirictions contined River). The M: River head 5 reservoirs have been studied for purposes of water Depariment uf‘-‘\‘ T — State Sta an
"“-“‘;f’ o e Severe "'“l:‘ - 3‘” 3\“‘““&:‘”"“‘“ of severe ;’u“” - supply "]"“‘ . . relcases during times of drought. Under the USACE operations plans, emergency releases may be done only par Agn
for i water suppliers using the Irought condations. rd her waler users implemsent & ale . " - i ) o - 'l

[ subregons i v, e merame ity : - . Eppe under certain conditions to meet health and safety needs and in eonsultation with the federal Bureau of Indian Department of Health Director, Dnnkms Water Protection
ssippi River, the average daily »  Moniter implementation of the comservation measures. . Y nsul ! - o .
— ﬂ.om at the USGS gage near Anoka is Mississippi River System-Wide »  Public water suppliers implement water ise Chippewa Tribal government, and the MN DNR. The USACE also helps with Department of Public Safety Director, Homeland Security and Emergency Mgmt
—_— at o below 2000 cfs for five Low-Flow Management Plan, reduction actions with a goal of reducing preparedness and equipment. Department of Transporiation Director, Environmental Servi

Statewide Drought Plan watersheds:

consecutive days.

water wse to $0% above January levels.

> Dum operators implensent the Mississippi
river System- Wide Low-Flow Managernent
Plan.

RESTRICTIVE PHASE
A signifisant portion of the watershed
(see map) s in an “Extreme

i water suppliers
usin the Mississippi River, the
average daily flow at the USGS gage

Notify water supplices of extreme
drought conditions.

Clasely monitor river fows.
Continue drought avareness efforts
o encourage conservation

Follow MDNR allocation restrictions.

#  Public water suppliers implement water e
reduction actions with a goal of reducing
water e to 25% above January levels

> All approprisiors conserve water and

minimize non-essential water uses.

v

‘Water Users and Suppliers — local communities and water users must implement conservation measures as
required by DNR Waters and Met Council.

Governor of Minnesota — the Governor is empowered to declare a critical water deficiency by exccutive order.
(103G.291 Subd.1)

Other Participants and their capabilities

L

of Public Safety, Homeland Sccurity and Emergency M (HSEM}) — Public inf: and responsc

coordination

Pollution Control Agency — Public information, response

data

. ENErcise

Minnesola Planning

Pollution Control Agency
University of Minnesota
Metropolitan Council

National Weather Service

North Central River Forecast Center
LS. Army Corps of Engineers

Director, Local Planning Assistance

Director, Environmental Outcomes

Climatologist/Meteorologist, Extension Service

General Manager, Environmental Services

Meteorologists-in Charge
in-Charge, Ch

" Water Control Section

Red 0902 Anoka is a1 or below 1500 cfs fi aitrent of Astic . five Direo : O
X five onseentive daye. Mational Weather Service — Weather and hydrologic forecasts and wamings U.S. Department ”j_'!\!:[“'“][““ Executive Dl:r\.&.lur: MI\_ Farm Service Agency
Rainy 0903 L of Agriculture — Assistance with crop and other farming-related drought issues U.5. Department of Agriculture State Conservationist, NRCS

Western Lake Superior 0401

Mississippi Headwaters 0701

St. Croix 0703

Minnesota 0702

Upper Mississippi-Black-Root 0704

Upper Mississippi-Maquoketa-Plum 0706

Upper Mississippi-lowa-Skunk-Wapsipinicon 0708
Des Moines 0710

Missouri-Little Sioux 1023

Missouri-Big Sioux 1017

see map)

Drought”, or highest pricrity water
supply seeds are not being met, or
there are threstened or setual electricity
shortages due to cooling water supply
shortages. or for public water suppliers
in the Twin Cities, the average daily

wage near Anoka is at or below 1000
cfs for five consecutive days.

Advise Govermnor on nLusl for

12 Division of Homeland
Security and Emergency
Managernent implements MN
Emergency Operations Plan
(MEOP).

Consider request to the USACE for
the release of waer from the
Mississippi River Headwatess
Reservoirs.

> Public water suppliers implement
mandatory water use reduction sctions with
 poal of reducing water use to January
levels.

> Limit water used based on highest prioritics
defined in Minnesota Statutes 103G.261.

et measures consisient With an

»  Provide bottled water, Juulu] waler, and
sanitations supplies 10 users, as needed.

Department of Health — Public Water Supply
Board of Water and Soil Resources (BWSR) — technical and financial assistance to agricultural producers

Related Plans

Local Wacr Supply Plans — address projecied demands, adequacy of the water supply system and planned

improvements, existing and future water sources, natural resource impacts or limitations, emergency preparedness,
water conservation, supply and demand reduction measures, and alk prioritics. Met Council oversees those
in the 7-county metro
M

er em- “ ide Low-Flow Plan — A plan conceived by the DNR, the USACE and
the h)dropw cr facilitics along the Mississippi River upstream of St. Paul, the primary purpose of which is to help
ensure mun-of-river operations during low flow periods and coordination among the hydropower facility operators.
MN Emergency Operations Plan (MEOP) — The MEOP addresses drought as well as other natural hazards. The

1.5, Geological Survey
American Waterworks Assoc

lion

Association of Minnesota Counties (AMC)

Hospitality Minnesota

Drirector, Minnesota Water Science Center
Water Utilities Couneil

Executive Director

Executive Vice President

Last modified: April 29, 2009 - MNDNR Division of Waters

plan responds to potential emergencies (nuclear power plants, etc.) as they relate to extreme drought




Drought Planning Team

* Internally - led by Ecological and Water Resources staff
o Climatology
o Water Conservation
o Communications

Permitting

(o]

(]

Hydrology

o Leadership and Management

e Externally — partner agencies, impact sectors across the state

e Drought task force



Drought of 2021

e Worst drought since 1988

* Impacts
o Lake Levels
o Stream Flows

Permit Suspensions

(]

o Well Interferences
o Livestock and Rangelands

Burning Restrictions

(]

o Recreation
e Boat Launches

e Waterfowl hunters




The Story of the 2021/2022 Drought

* Background

* The Climate Science of Drought

* Groundwater and Well Interferences

e Warren Case Study

e Appropriations and Permit Suspensions
* Water Conservation

e Your Stories
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Minnesota Drought Summary: A Tale of Two Droughts?

Luigi Romolo PhD

Minnesota State Climatologist



»Summary of 2021
Drought

» Current drought

Photo Credit: Pete Boulay



Minnesota had been in drought for a while

U.S. Drought Monitor May 26, 2020

(Released Thursday, May. 28, 2020)

Minnesota Velid 8 am. EDT

Drought Conditions (Percent Area)

Mone | DO-D4 [D1-D4 | D2-D4 sz sl Sns
Curment 4388 | 5612 [ 000 | 0.00 | QOO | Q0O
Last Week
05212020 4354 | 5146 ( 000 | 0.00 | QOO | Q0O
3MonthsAgo f4nn ol ggg | 0.00 | 0.00 | 000 | 0.00
02-27-2020
Start of
Calendar Year |100.00| 0,00 | 0.00 | 0.00 | 000 | 0.00
04-02-2020
Start of
Water Year [100.00) 0.00 | Q00 | Q.00 | Q.00 | Q.00
10-03-2019
One YearAgo | gy 53 | 747 | 0.00 | 0.00 | 000 | 0.00
05-30-2019
- Intensity:
|:| None |:| D2 Severe Drought
] I:l D0 Abnormally Dry - D3 Extreme Drought
[ ] D1 Moderate Drought [l D4 Exceptional Drought
The Drought Monitor focuses on broad-scale conditions.

Local conditions may vary. For more information on the
Drought Monitor, go to https #droughtmonitor. unl edu/About aspx
- -' Author:
‘ Curtis Riganti

National Drought Mitigation Center

droughtmonitor.unl.edu

Source: National Drought Mitigation Center



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

Percent of Normal Precipitation (%) Departure from Normal Temperature (F)
6/1/2021 - 6/30,/2021 6/1/2021 - 6/30/2021

Generated 7/20/2021 at HPRCC using provisional data. NOAA Regional Climate Centers Generoted 7/20/2021 ot HPRCC using provisional data. NOAA Regional Climate Centers



Lack of Rain and Warm Temps is the recipe for drought

U.S. Drought Monitor June 29, 2021

(Released Thursday, Jul. 1, 2021)

Minnesota Velid 8 am. EDT

Drought Conditions (Percent Area)

Mone | DO-D4 (D1-D4 | D2-D4 fecEak S’
Curmrent 0.00 |100.00)| 8214 [ N.14 | 0.00 0.00
Last Week
06.92.9021 0.00 |100.00| 7475 [ 1375 | 0.00 0.00
3MonthsAgo | 44 g7 | o543 [38.80 | 0.89 | 0.00 | 0.00
03-30-2021
Start of
Calendar Year | 1.60 | 98.40 | 2340 | 0.28 | 0.00 0.00
12-28-2020
Start of
Water Year 5405 | 4505 | 8.39 0.00 | 0.00 0.00
08-29-2020
One YearAgo | 55 35 | 4465 [ 19.21 | 0.00 | 0.00 | 0.00
06-30-2020
- Intensity:
I:l None |:| D2 Severe Drought
] |:| D0 Abnormally Dry - D3 Extreme Drought
[ D1 Moderate Drought  [Jlf D4 Exceptional Drought
The Drought Monitor focuses on broad-scale condtions.

Local conditions may vary. For more information on the
Drought Monitor, go to https:#droughtmonitor. unl. edu/About. aspx

-b Author:
Deborah Bathke

National Drought Mitigation Center

4
.

5

droughtmonitor.unl.edu

Source: National Drought Mitigation Center



By July 31, 2021 things got even worse

» 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

U.S. Drought Monitor
Minnesota

'r
. ]
1

&

1]
(]

-

SN

Catirce: National Dronicht Mitication Center

July 13, 2021

(Released Thursday, Jul. 15, 2021)
Valid 8 a.m. EDT

Drought Conditions (Percent Area)

None | D0-D4 | D1-D4

Cument 0.00 |100.00]98.21
Last Week
27062021 0.00 |100.00| 9296 | 39.70 | 0.00 | 0.00

3 Months Ago

4132021 56.32 | 4367 (M.24 | 080 | 000 | 0.00

Start of
Calendar Year | 1.60 | 9840 | 2340 028 | 0.00 | 0.00
12-28-2020

Start of
Water Year | 5495 | 45.05 ) 839 ( Q00 | Q.00 [ Q.00
09-29-2020

One YearAgo | gy 04 | 3316 | 2008 | 444 | 000 | 000
07-14-2020

Intensity:

|:| MNone |:| D2 Severe Drought

I:l DO Abnormally Dry - D3 Extreme Drought

[ |01 Moderate Drought  [JJll D4 Exceptional Drought
The Drought Monitor focuses on broad-scale conditions.

Local conditions may vary. For more information on the
Drought Monitor, go to https:#droughtmonitor unl edw/ About aspx

Author:
Adam Hartman
NOAAMWS/INCEP/CPC

ot g, e
USDA 4 /]
= 5_ __;-

droughtmonitor.unl.edu



...ahd worse

» 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.

U.S. Drought Monitor
Minnesota

Source: National Drought Mitigation Center

August 10, 2021

(Released Thursday, Aug. 12, 2021)
Valid 8 a.m. EDT

Drought Gonditions (Percent Area)

Mone | D0-D4 |D1-D4 [ D2-D4 AexSeE Ay eEs

Curmrent 115 | 98.85 [95.36 | 77.77 (4220 | 7.37

Last Week

08-03-2021 073 (9927 (97.41 | 78.64 | 35.08 | 0.00

3 Months Ago 62.00

05-11-2021 37.00 (1622 | 078 | 0.00 | 0.00

Start of
Calendar Year | 1.60 | 98.40 | 2340 | 0.28 | 0.00 | 0.00
12-29-2020

Start of
Water Year 5495|4505 | 839 | 0.00 | Q.00 | 0.00
08-28-2020

One Year Ago 7208
08-11-2020 ’

2792 | 776 | 000 | 0.00 | 0.00

Intensity:

|:|N0ne |:|D2 Severe Drought
|:| D0 Abnormally Dry - D3 Extreme Drought
[_1D1Moderate Drought [l D4 Exceptional Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. For more information on the
Drought Monitor, go to https:#droughtmonitor.unl. edu/About. aspx

Author:
Richard Tinker
CPC/NOAAMNWS/NCEP

UsDA
|

droughtmonitor.unl.edu




We got some drought relieving rainfall in late August 2021

W IIII'.."_-'___I

1
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Source: https://water.weather.gov/precip/ (7]



More rainfall in the fall helped improve the drought

U.S. Drought Monitor
Minnesota

Source: National Drought Mitigation Center

September 7, 2021

(Released Thursday, Sep. 9, 2021)
Valid 8 a.m. EDT

Intensity:

None

DO Abnormally Dry

D1 Moderate Drought
D2 Severe Drought

D3 Extreme Drought
D4 Exceptional Drought

| [Fninin

The Drought Monitor focuses on broad-scale
conditions. Local conditions may vary. For more
information on the Drought Monitor, go fo
httpsHdroughtmenitor unl edu/About aspx

Author:

David Simeral
Western Regional Climate Center

= @
] \" =

droughtmonitor.unl.edu
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U.S. Drought Monitor
Minnesota

December 21, 2021
(Released Thursday, Dec. 23, 2021)
Valid 7 a.m. EST

Drought Conditions (Percent Area)

None | D0-D4 |D1-D4 | D2-D4 [[sEXs HNYE
Cument [ 2099|7001 [44.00 [ 1766 | 000 | 000
Last Week
as ek | 2811|7189 | 4885 | 2658 | 136 | 0.00
3MonthsAgo | 65y | gy50 | 76.21 | 5044 | 2358 | 0.00
09-21-2021
Start of
Calendar Year | 1.60 | 93.40 |23.40 | 028 | 000 | 0.00
12-29-2020
Start of
Water Year | 6.50 | 93.50 |76.21 |50.44 [ 2358 | 0.00
09-28-2021
OneYearAgo | gy |gg40 2340 | 028 | 0.00 | 0.00
12-22-2020
Intensity:
I:l Naone l:l D2 Severe Drought

I:l D0 Abnormally Dry - D3 Extreme Drought
101 Moderate Drought  [Jlll D4 Exceptional Drought

The Drought Menitor focuses on broad-scale conditions.
Local conditions may vary. For more information on the
Drought Monitor, go to https: #droughtmonitor unl edu/About aspx

Author.
Brad Pugh
CPC/NOAA

droughtmonitor.unl.edu



More improvement over the winter and spring

=now Depth
Feb 24,6 2022

M AEQ@E

DaphBaaanDpe

CME EcoVWsat - State Climatology O fice, D2-24-2022

Percent of Normal Precipitation (%)
4/1/2021 - 4/30/2021

300
200
150
130
110
100
90
70
50

25

Generated 5/20/2021 at HPRCC using provisioncl data. NOAA Regional Climate Centers



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

» 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.

U.S. Drought Monitor
Minnesota

Source: National Drought Mitigation Center

May 10, 2022
(Released Thursday, May. 12, 2022)
Valid 8 a.m. EDT

Drought Conditions (Percent Area)

Mone | DO-D4 | D1-D4 | D2-D4 iexEaC ety

Curment 9581 | 419 | 000 | 000 [ 0.00 | 0.00

Last Week

05022029 9355 | 645 (010 | 000 | 0.00 | 0.00

3 Months Ago

02.08.2022 2990 (7010 (39.30 [ 760 | 0.00 | 0.00

Start of
Calendar Year | 30.22 | 69.78 | 3855 | 9.28 | 0.00 | 0.00
01-04-2022

Start of
Water Year 6.50 | 93.50 | 76.21 | 50.44 | 23.58 | 0.00
08-28-2021

One Year Ago
05-11-2021

G3.00 | 37.00 | 1622 | 078 | 000 | 0.00

Intensity:

|:| MNone |:| D2 Severe Drought
I:l DO Abnormally Dry - D3 Extreme Drought
|:| D1 Moderate Drought - D4 Exceptional Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. For more information on the
Drought Monitor, go to https:#droughtmonitor.unl. edu/About aspx

Author:
David Simeral
Western Regional Climate Center

Y

droughtmonitor.unl.edu



June 2022 was very dry and very warm in southern Minnesota

Departure from Normal Temperature (F) Departure from Normal Precipitation (in)
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Drought....again?? Not surprising

U.S. Drought Monitor July 19, 2022
(Released Thursday, Jul. 21, 2022)

> You are never more vulnerable to Minnesota Vi am. 20T

Drought Conditions (Percent Area)

drought than that moment when ; ore oo o P

Cument 7156 | 2844 | 6.97 | 1456 | 0.00 | 0.00

you first recover from drought. et [ [ 2 | am | an |

3 Months Ago
04-15.2022

Start of
Calendar Year | 30.22 | 69.75 (3855 | 928 | 0.00 | 0.00
01-04-2022

G578 | 3422 [ 208 | 0.00 | 0.00 | 0.00

Start of
Water Year 6.50 | 93.50 | 76.21 | 50.44 | 2358 | 0.00
aKe jeveils

One YearAgo ( ;9 |4p0.00|98.19 | 71.97 | 18.50 | 0.00
07-20-2021

Intensity:

|:| MNaone I:l D2 Severe Drought

> Soil Moisture oosmmanoy I Brens vt

[ 101 Moderate Drought [l D4 Exceptional Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. For more information on the
Drought Monitor, go to hittps-idroughtmenitor unl edu/About aspx

Author:

> Ground Water

&

droughtmonitor.unl.edu

Source: National Drought Mitigation Center



2022 Drought Worsens

U.S. Drought Monitor November 1, 2022

(Released Thursday, Nov. 3, 2022)

> Lack of rainfall in the south, Minnesota \tia s am. 201

Drought Conditions (Percent Area)

particularly in the seven county : EAEEAEER e czo0 o |

Current 2053 | 79.47 (5198 | 19.23 | 654 | 0.00

metro area has lead to a worsening rex s [wre [ sz 4 [0

3MonthsAgo | g5 g4 | 3445 |13.83 | 402 | 0.00 | 0.00

of drought conditions. —

Calendar Year | 30.22 | 69.78 (3855 | 928 | 0.00 | 0.00
01-04-2022

Start of
Water Year 4567 | 54.33 | 2248 | 437 | 0.00 0.00
09-27-2022

. OneYearAgo | 55 6p | 77.40 |56.11 | 20.23 | 6.66 | 0.00
» Impacts mostly to lakes and rivers

‘ Intensity:
|:| None |:| D2 Severe Drought
|:| D0 Abnormally Dry - D3 Extreme Drought
[ ] D1 Moderate Drought [l D4 Exceptional Drought
The Drought Monitor focuses on broad-scale condtions.

Local conditions may vary. For more information on the
Drought Monitor, go to https:#droughtmonitor.unl. edu/About aspx

» Some minor agricultural impacts. suttr

Brian Fuchs
National Drought Mitigation Center

droughtmonitor.unl.edu

Source: National Drought Mitigation Center



Lake Minnetonka

USGS 85289008 LAKE HINNETONKA RABY GRAYS BAY OTLT IN HINNETONEA

» Lower than it was in 2021. 0505
93a.8 h
» As of Dec 13, 2022:927.34". v asa.5
: 929.8
» Driest September on record for the 2 265
Twin Cities. % 935.0
927.9
» Previously low levels of Lake S
Minnetonka: EJHE:'LI:; EJﬂuils EJHE.::R] EJﬂuElﬂ EJ;EI?L EJBI;_'I:L EJBEEIL EJBUEIE
> October 1’ 2009 (927'78') Hedian daily statistic {2 years} = Period of provisional data
— Gage height — Top of spillway elevation

» October 27, 2000. (927.37') = Period of approved data
» January 19, 2023 (927.64’)

Source: USGS.gov



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.
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in northwest Minnesota
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Drought Classification

None

DO (Abnormally Dry)

D1 (Moderate Drought)
D2 (Severe Drought)

- D3 (Extreme Drought)

M o (Exceptional Drought)
No Data

2021 drought



Well interference







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
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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




Well interference 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




Takeaways

High groundwater use - well interference

Well interference is hardest on disadvantaged
people

Well owners don’t want to complain to DNR

Evaluate groundwater use carefully in western
Minnesota
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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
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Groundwater
Provinces

Drought Classification
MNone
DO (Abnormally Dry)
D1 (Moderate Drought)
D2 (Severe Drought)
- D3 (Extreme Drought)

A (Exceptional Drought)
- No Data




Takeaways

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

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

. Increasing use of limited aquifer systems calls for creative regulatory
solutions by DNR and community of groundwater users.
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Water Levels
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2021 Water Levels
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2021 Water Levels

Elevation, feet above NAVD88
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2021 Water Levels

Elevation, feet above NAVD88
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2021 Water Levels
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2021 Water Levels
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2021 Water Levels
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2021 Water Levels
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Elevation, feet above NAVD88
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Historic Records from DNR Observation Well 45000
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What does this mean for future generations?
(M.S. 103G.287)

Creative regulatory solutions and collaboration will be
needed going forward.
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Amanda Yourd

Amanda.Yourd@state.mn.us
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Water Appropriations and Permit Suspensions

Dan Miller| Water Use Specialist

Clean Water Council, January 2023

m DEPARTMENT OF .V\./a.ter Regulathns Unit
NATURAL RESOURCES Division of Ecological and
Water Resources



Permit Requirements

e Appropriation of surface water or
groundwater

* 10,000 GPD or 1 MGY

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




Permit Suspensions

e Watershed flows

248 suspended
e Rainin fall

e Flows improved

60
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2022 Stream Hydrograph: Sauk River Watershed

USGS 05270500 SAUK RIVER NEAR ST. CLOUD, MN
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Thank you!

dan.w.miller@state.mn.us
651-259-5731
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When in Drought Save Water

Carmelita Nelson

DNR - Water Conservation Consultant




Drought Phase Conservation Requirements

Restrictive Emergency




Implementation of Water Conservation Measures

e Limited customer lawn watering e Rebate programs for water

e City parks watered every 4 days, saving appliances and devices

olf course every 2 days .
& Y Y * Implemented rate increases for

e Reduced splash pad hours high water users

e Shut down all city irrigation

e Reduced system water loss
systems except for a few ballfields Y

e School district turned off irrigation | & ° Water SaVIng.door
until mid-August hangers/mailings

* More cities are moving to
AMI/smart meters — can notify
excessive water users

e Contacted 10 largest users, all
HOAs

e Banned bulk water sales; theft



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

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

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

e During a drought, utility staff may need to:
e Respond to increased customer calls.

e Enforce water restrictions and respond
to variance requests.

e Communicate regularly with local media
and the public.



Rural Water Systems felt the Strain

e Lincoln Pipestone Rural Water asked all * The city of Lynd announced a water
36 member cities to conserve water in ban on watering lawns or gardens,
June 2021. Many of these cities set washing cars or filling pools.

restrictions on non-essential water use.
* Many feedlots and ag producers rely

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

O

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

Lincoln
- |Eestone

URAL WATER




Zimmerman

e 5 Days straight — Low Level Tower
Alarms continually running

e Door hangers for violators

* If a citizen complained about the cost

SPRINKLING of a watering fine, the city would
BAN ENFORCED reduce it by 50% if the homeowner
Due to the current dry toured the water treatment plant to

conditions, we need to enforce | b he i
the odd/even watering ban. earn about the issues

Your sprinkler system is NOT
in compliance with our
watering ban. Please
reprogram your sprinklers or if
you have questions or need
assistance, contact
763-856-4666 ext. 1023,




Experiences and Lessons Learned

* Need to align water supply plans : * May need incentives for
with drought plan HISTORIC redevelopment of landscapes to be

HNCKLEY " Corw
. . | - more waterwise
e Continue to drive demand down,

even in times of abundance * Look to energy sector example of

comparing usage with neighbors

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

e Important to set reasonable target —
cities need to balance budgets

e Expect the unexpected and plan for

worst-case scenarios 9""8“8 et iy °°“’“‘\"!

I




Thoughts for the Future

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

e 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

e 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
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Well Interference Complaint Locations
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Ongoing Well Interferences
in Anoka County

e 65 Complaintsin 2022.

e Unpermitted pumping by
the City of Blaine.

* DNR s currently
investigating.



Drought Relief Funds

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

o Water

o lrees

» $300,000 funding for well interferences




After Action Report

* Lessons Learned: Successes, Improvements and Actions
o Communications

Drought Plan

(]

o Well Interferences

Permit Suspensions

(o]

o Water Conservation

;FI
él
[+

b

b 7.
[:.-;!_-’
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Drought Plan Revision

* Move forward with drought plan revision in future

e Lessons learned, and actions from After Action Report
* Add new components: mitigation strategies, vulnerability assessment, hazard profile
e Subjective language in plan
* Watershed basin scale

e Stakeholder engagement




Thank You!

Pooja Kanwar — Water Policy Consultant

Luigi Romolo — State Climatologist

Ellen Considine —Hydrologist Supervisor
Amanda Yourd — Hydrogeologist

Dan Miller — Water Appropriations Consultant

Carmelita Nelson — Water Conservation Consultant

poojakanwar@state.mn.us
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