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Minnesota is known for:
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Minnesota’s Temperature Extremes

• Highest Recorded Temperature  
114º F

• Lowest Recorded Temperature 
-60º F

• Largest Single Day Change
71º Drop



There have been three recent significant 
observed climate trends in Minnesota:

 The average temperature is increasing
 The average number of days with a 

high dew point may be increasing
 The character of precipitation is 

changing 

Observed Climate Changes

MDH, Climate Change 101 Training Module 4



Temp trend is upward and more frequently above the 
90th percentile
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Minnesota State-Averaged Mean Annual Temperature

long-term mean 10th percentile 90th percentile 2.8 degrees F. per century 1.4 degrees F. per century

*

Dr. Mark Seeley, Env. Congress, 2013



Annual Mean Annual 
Temperature Map (1971-2000)

1981-2010 2031-2040 2061-2070

Decadal average annual temperature from 16 
GCM models runs showing 275 mile northern 

migration of  the 44 degrees F isotherm
Source: CMIP-Lawrence-Livermore and MN 

State Climatology Office

Dr. Mark Seeley,  Env. Congress, 2013



Changes in Precipitation

Precipitation in Minnesota is 
changing:

 Increased precipitation

 More localized, heavy 
precipitations events

 Potential to cause both 
increased flooding and 
drought

MDH, Climate Change 101 Training Module 7



From Dr. Mark Seeley, Presentation for Minnehaha Creek Watershed 
Stormwater Adaptation Study, May 2012



Observed 2 inch rainfalls* for the period 
1991 – 2012 and maximum single day

• Rosemount        42      5.80 (7/23/1987)
• Albert Lea       39      7.50 (6/15/1978)
• Waseca           43      5.63 (9/23/2010)
• Winona           35      4.95 (8/19/2007)
• Zumbrota         43      6.46 (6/27/1998)
• Winnebago        41      8.64 (9/25/2005)
• Bricelyn 39      9.22 (9/14/2004)
• Amboy            36      9.48 (9/23/2010)
• Hokah 33     15.10 (8/19/2007)

Location     No. Max Inches (date)

*Historical average is one 2-in rainfall per year

Dr. Mark Seeley, Env. Congress, 2013



MN Counties 
designated for 

federal disaster 
assistance in 

2012

All are 
associated with 
drought except 

those with 

designates for 
flood or severe 

storm

Mark W. Seeley, Env. Congress, 2013



EXTREME WEATHER 
IMPACTS
Stories from MDH-PHL

The Celestial Convergence Blogspot
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2012 Duluth Flood: A 500 Year Storm 
Event

• Total rainfall in excess of 10 
inches

• $108 million in damage in 
infrastructure alone 

• Damage to 1,700 homes and 
100 businesses 

• Estimated damages for these 
homes and businesses exceed 
$12 million

Photo credits: Rachel Agurkis (top), 
Derek Montgomery for MPR (bottom)
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MDH Laboratory Response
• Potential for impact on private drinking water 
wells

• Environmental Laboratory worked with MDH 
Well Management and local responders
• shipped 2,500 sampling kits to the affected counties 

for distribution
• 1,145 samples were tested

• approximately half were contaminated with bacteria
• Allowed for efficient allocation of remediation 
resources to ensure a safe environment for 
impacted residents



PAM, Minnesota, 2010 and 2012



Naegleria fowleri
• Free-living amoeba found in fresh water
• Introduced into nose during activities in 

water
• Can migrate up olfactory nerve to brain
• Primary amebic meningoencephalitis

(PAM)
• 123 cases in southern U.S., 1962-2011
• Proliferates at temperatures 
above 30° C, or 86° F
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MDH Response
• Swimming advisory posted
• Testing of lake sediments for Naegleria fowleri (CDC)
• MDH-PHL implemented PCR for N. fowleri



Number of Case-reports of Primary Amebic 
Meningoencephalitis by State of Exposure: United States, 

1962-2008
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Number of Case-reports of Primary Amebic 
Meningoencephalitis by State of Exposure: United States, 

1962-2012 (n=128)
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The Incident, January 6, 2014
• Overnight temperature drops to -24º F
• Laboratory air handlers and heat wheels go 
down allowing cold air into the system

• Air handlers restarted in a.m. and building 
warms up

• Frozen heating system coils thaw and burst
• Multiple (20) additional heating coil leaks 
throughout the day

• Fire sprinkler in clean metals lab







Day 1: Response
• Laboratory staff scramble to move or cover 
equipment

• Plant Management personnel work to assess 
situation and shut off water to damaged coils

• MMB gives approval to send staff home
• Testing suspended and partners contacted 
• Newborn Screening ships samples to 

contract lab



Day 1: Response (cont’d)

• ICS established
• 2x daily briefings

• Emergency contract and 
procurement documents 

• PIO issues press release, 
media express interest

• Leaks contained at 7 pm, 
clean-up begins



Day 2: Recovery, Plant Management
• Substantial progress on 

clean-up 
• No additional water leaks
• Coil repairs under way

• 1st floor labs completed
• Five of six air handlers 

restarted
• Exhaust fans still off

• building positively pressured
• Additional building security 

personnel



Day 2: Lab Operations
• Labs in WI and IA contacted and agree to 
provide assistance if necessary

• Rabies testing relocated to University of 
Minnesota VDL

• Newborn Screening continues, all 
environmental testing and most infectious 
disease testing suspended
• no loss of power, so sample integrity maintained

• Operations holds tactical meeting
And then...



The FBI Calls

• Powder letter delivered to Capitol Complex 
building

• FBI wants to know if we can test letter or if it 
needs to go elsewhere

• Facilities Branch determines exhaust fans can 
be turned back on for BSL-3 labs and glove 
box room 

• Powder from letter is tested, mercifully 
negative



Day 3: Recovery
• All lab staff back at work
• Continuing to clean lab 
spaces and equipment

• Complete damage 
assessment list

• Exhaust fans turned on
• Resumed newborn 
screening in-house

• Preparations to resume ID 
testing



Day 4: Recovery
• Coil repair complete
• Clean-up nearly complete
• ID testing resumes
• Environmental testing

• Drinking water testing back 
online

• Some environmental testing 
subcontracted out

• Staff with damaged cubes 
relocated



Current Status
• Laboratory spaces fully functional end of 
March, 2014

• Office space repairs completed end of April
• Estimated cost of damage to building

• ~$300,000
• Estimated cost of damage to lab equipment, 
personnel time
• Still being calculated
• Much of the cost covered by insurance



Follow-up Activities
• After Action Report

• Hotwash Conducted 01/13/2014
• Follow-up scheduled

• Root Cause Analysis and Preventive 
Action
• 3rd party review undertaken
• Results will be presented to MDH on June 
10, 2014



A Few Takeaway Messages
• Safety first!!!
• Deal with immediate crisis first

• Continually assess and communicate situation
• ICS was critical

• Assign and train staff in relevant ICS roles
• COOP

• Maintain a prioritized list of laboratory services
• Maintain a list of alternate providers for critical 

services and contact information
• Have a list of key questions to assess situation



Climate Change and Public Health

Extreme 
Precipitation

Increased 
Temperature

Increased 
Humidity

Extreme Heat

Air Pollutants & 
Allergens

Drought

Changes in 
Environment & 

Habitat

Severe Storms 
& Flooding

Wildfire

Heat-related illness and 
death

Cardiovascular disease, 
stroke

Respiratory Illness

Injuries and Drowning

Vector-borne illness

Displacement

Waterborne and 
foodborne illness

Stress, Mental Illness

Adaptation Measures

Climate Changes Events Health Outcomes

Mitigation Public Health 
Role
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http://www.health.state.mn.us/divs/climatechange/index.html
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