Duluth, MN Flood of June 2012

»ET

\’_

¥ & )
L FO S
~~Chris K|EI5t N
Program Coortdlnator g ‘..-,?"#"

Clty of Dull Dh
-




Meet the Presenter

Ely, MN

Stormwater and wastewater
iIndustry

ProgramCoordinator-
Stormwater

MS4Permit Compliance

TTTTTTTTT

M I N NE S OT A



Overview

5dzf dzi KQa ! YyAIljdzSYy S
Stormwater

Summary of Duluth Flood

Recovery



Duluth, MN
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Stormwater Challenges
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Duluth’s Storm Sewer System




Duluth’s Stormwater Program
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Duluth’s Stormwater Program
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Stormwater Challenges




Overview: Duluth Flood
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June 19-20h, 2012
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10 Inches of Raln In < 24 Hours

w Severe Flash Flooding Regtamde

w R

ecord River Flooding for ~2 Weeks




Records Broken

Record Type Previous Record

Rallials g ale Raimialls gate
24hr 579" 2223 Aug 1978 6.90" 1920 June 2012
2 Day 6.68" | 2021July 1909 | 7.25" | 1920 June 2012

June 24hr 4.00" 23 June 1876 6.90" 1920 June 2012
Single Calendar Day June ‘ 4.00" ‘ 23 June 1876 ‘ 4.14" 19 June 2012

June 19 1.55" 1998 4.14" 2012

June 26 177" 1926 311" 2012




HIBBING GRAND MARAIS
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Duluth, MN Event, 19-20 June 2012
Annual Exceedance Probabilities (AEPs) for Worst Case 24-hour Rainfall

Hydrometeorological Design Studies Center
Office of Hydrologic Development, National Weather Service
National Oceanic and Atmospheric Administration
http-/fwww.nws.noaa.gowv/oh/hdsc/
Map created on 12 July 2012.
Rainfall frequency estimates are from NOAA Atlas 14, Volume 8 Version1 (to be published in 2013).
Observations come from COOP, CoCoRAHS, and ASOS datasets. Not all data have been verified.




Perspective;
Other Significant Flash Floods
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Duluth ¢ August 1972
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A $18Min damages Publigacilities
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Other Flash Floods

1972 July 2% ¢ Little Falls, MN
M Py n ¢houlsy H N
Still holds 24our rainfallrecord for MN.
Damagesvere estimated at $20 millian

2005 October &t Aitkin/Pine Counties Flood

Totals Rainfall7-9 inches
Significant Flooding in Brainerd, MN to Grantsburg, WI

2007 August 189" ¢ La Crosse Area Flood = =

8 lives were |ost
Totals Rainfall 1@ 17 inches

Massive Mud Slides and Debris Flows

2012 June 120" ¢ Duluth, MI\]

ZERO livesere lost
TotalsRainfall6 ¢ 10inches

Massive Infrastructure Damage
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Radar and Surface Analysis

1 PM June 1‘9c 1 PI\/I June 20
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Surface Fronts
Precipitable water (shaded green and in inches)
V  Winds at 925millibars



Monday, June 18th

...FLASH FLOOD WATCH IN EFFECT FROM TUESDAY AFTERNCON THROUGH
WEDHESDAY AFTEENCON. ..

THE WATICHNATL WEATHEER SEEVICE IN DULUTH HAS ISSUED A

FLASH FLOCD WATCH FORE PORTIONS OF MINNESOTZ AND NORTHWEST
WISCCMEIN...INCLUDING THE FCOLLOWING AREAS...IN MINMNESOTA...
CARLTON/SOUTHEEN ST. LOUIS...CENTEAL ST. LOUIS...HNORTHERNW
AITHIN...HMORTHERN CASS...NHCOCRTHERN COOE/NCOERTHEEN LAEE...
SOUTHEEN COOE/LAKESHOEE...SOUTHEEN ITASCA AND SOUTHEEN
LAFE/LAFRESHORE . IN NORTHWEST WISCONSIN...DOUGLAS.

FROM TUESDAY AFTERNOON THROUGH WEDMESDAY AFTERNCON

THUMDERSTOEMS WILL DEVELOP ON TUESDAY...ESPECIALLY IN THE AFTERNOON
AWD OVEENTGHT HOURS TASTTHNG THNTO WEDNESDAY, HEAVY RATN WILL BE
POSS5IBLE WITH THESE S5TOBMS...WITH BAINFALL OF 2 TO 4 INCHES
POSSIBLE THROUGH WEDNESDAY MOBNING...WITH S0OME S5POTS RECEIVING
EVEN HIGHEE AMOUNTS,

PRECAUTIOCHARY,/PREPAREDNESS ACTICNS...

A FLASH FLOOD WATCH MEANS THAT CONDITIONS MAY DEVELOFP THAT LEAD
TO FLASH FLOODING. FLASH FLOODING IS5 & VERY DANGEROUS SITUATION.

YOU SHOULD MONITOR LATER FORECASTS AND BE PREEPARED TO TAKE ACTION
SHOULD FLASH FLOOD WABNINGS BE ISSUED.
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/13 pm

Torrential rain starts to fall on the north side
of Duluth.

727 pm

The Duluth NWS issuesa statement:

0 h i-entt and life -threatening flash flood
event appears to be developing across a
| arge part of northern Minnesota.

Torrential rain  was due to extremely high water
content of the air mass over the region.
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Tuesday, June 19th

800 pm

Water reported over the Highway
61 near Larsmont Resort (Two

Harbors).
820 pm
Reports of water flooding down Sixth
Avenue East 1 n Duluthos Hi

over lanes of U.S. Highway 53 near
Minnesota Highway 194.




Tuesday, June 19th

-

827 pm

Flooding reported on Interstate 35 in the
downtown Duluth tunnels, with at least one
car stalled.

832 pm

Flooding reported on Third Street
between Sixth and Seventh Avenues East
in Duluth, in the vicinity of what would
become a massive wall collapse near
Whole Foods Coop.
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Tuesday, June 19th X

1000

A Mi%esota State Patrol closes
Highway 61 between Duluth andg
Two Harbors |

£
(0% UML Campground Near
| = Two Harbors

Travelers reported stranded at
Bettyodos Pies nort
Harbors, unable to go either
direction on Highway 61 because

of flooding

Duluth Police ask drivers to sta‘’
off city streets

Knife River, Near

Manholes pout i ng o Two Harbors, MN

f ount aGraysolorPlazar .
in downtown Duluth. |



Tuesday, June 19th RS

1140

pm
Water reported to be knee-deep

along Mall Drive near Wells Fargo in
Duluth.

1148

m
ater reported to be reaching the

bottom of parked carsnear Fi t gier 0 s
downtown Duluth




Wednesday,

1201

Sladremalk along Eighth Avenue
East between First and Second
streets in Duluth reported to be
caved in.
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Wednesday, June 20th

1213

am
gravel reported to be washing

down 40th Avenue West from
higher elevations along Haines

Road in Duluth.

1224

am : '
Upper elevations of Glenwood N i
Street reported to be (\)',i‘ttiieﬁr&eﬁ“* =

with chunks of asphalt. o
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