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NFFA Webinars Hosted By

Ceil Strauss, CFM
State Floodplain Manager
Minnesota Dept. of Natural Resources

Thank you for 
joining us today!

Presentation will 
conclude by 3:30pm 
CT

Q&A will follow the 
presentation, should it 
run past 3:30pm CT 
the recording will 
continue 
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NFFA
Certificates & CECs

• Attendees must connect and participate 
individually (no group viewing) to be 
eligible for certificates and CECs.

• Attendees must participate in the entire 
event in order to receive a certificate 
(emailed within 1 week)

• CFMs must participate in the entire event 
in order to receive CECs.

• CFMs do not need to submit paperwork for 
CEC credit EXCEPT CFMs located in: AR, 
NM, OK, TX
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NFFA

Open and hide your control panel
using the red arrow button

Join audio:
• Choose Mic & Speakers to use 

VoIP
• Choose Telephone and dial 

using the information provided

Submit questions and comments via
the Chat panel

Your Participation

Attendee Participation
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NFFA
Audio & Web Settings

• All lines will be automatically be muted

• Use the question panel to submit questions and 
responses during the presentation

• Please send questions & comments to 
Organizer (anonymously) or Entire Audience

• During Q&A at the end, please submit your 
question using the question panel 
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NFFA
Handouts/Slides

• PDF of today’s slides can be found in the 
Handouts window

• Double click or right click on the file to 
download/open
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NFFA

What is your 
interest in today’s 

topic?

Questions & Comments
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NFFA
This Session is being Recorded
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NFFA
AGENDA

1. NFFA Federal Updates (15 min):

 Larry Larson, ASFPM 

2. Quarterly Webinar Topic (45 min): 

 Minnesota’s Overall Watershed Approach to 
Flood Risk Reduction & Protection of Lakes 
and Streams (Ceil Strauss)

3. Webinar Q&A
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NFFA Webinars Hosted By

NFFA Update: 
National Policy 

Larry Larson, P.E., CFM

Senior Policy Advisor

Association of State Floodplain Managers

larry@floods.org
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NFFA Webinars Hosted By

Natural Floodplain Functions Alliance (NFFA)

BIMONTHLY WEBINAR SERIES PRESENTS:

Minnesota’s Overall Watershed 
Approach to Flood Risk Reduction & 

Protection of Lakes and Streams

November 30, 2017
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NFFA Webinars Hosted By

Ceil Strauss, CFM
State Floodplain Manager
Minnesota Dept. of Natural Resources

Minnesota’s Overall and 
Watershed Approach to Flood 
Risk Reduction & Protection of 

Lakes and Streams

Ceil Strauss, CFM – MN State Floodplain Manager
For Natural Floodplain Functions Alliance Webinar
November 16, 2017
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2014 Flooding in Minnesota

June 2014 
Flooding:

- Rivers peak 
at record 
levels in SW

- Then lakes 
reached flood 
levels

- Over 100 lakes 
with highest 
recorded 
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Public 
Assistance (PA): 
37 counties          
& 3 tribes

Individual 
Assistance (IA):  
NONE
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2000 – 2009 Presidential Declarations
 March 2009 DR-1830; Flooding, etc.       

(676 IA applications - $2.44 Million)

 June 2008 DR-1772; Flooding, etc. (no IA)

 August 2007 DR-1717; Flooding, etc.                                                
(3,853 IA applicants - $19.81 Million)

 March-May 2006 DR -1648; Flooding, etc. (no IA)

 Nov 2005 DR-1622; Winter storm

 September 2004 DR-1569; Flooding, etc.                                 
(1,363 IA applicants - $4.21 Million)

 June 2002 DR-1419; Flooding, etc. (IA; ??#/$)

 March-July 2001 DR-1370; Flooding (IA; ??#/$)

 May-July 2000; DR-1333; Flooding, etc. (IA; ??#/$)
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2010+ Presidential Declarations
 Sept 2016 DR-4290; Flooding, etc.                       

(661 IA applications - $2.6 Million)

 July 2014 DR-4182: Flooding, etc. (no IA)

 June 2013 DR-4131; Flooding, etc. (no IA)

 April 2013 DR-4113; Winter storms

 June 2012 DR-4069; Flooding, etc. (no IA)

 July 2011 DR-4009; Flooding, etc. (no IA)

 May 2011 DR-1990; Tornadoes, etc.

 March 2011 DR-1982; Flooding, etc. (no IA)

 Sept 2010 DR-1941; Flooding, etc. (no IA)

 June 2010 DR 1921; Flooding, etc. (no IA)

 March 2010 DR-1900; Flooding, etc. (no IA) 

Overview
 Brief mention of many efforts

 Not steady progress – mainly 
improvements, but some back sliding 
along the way

 Coordinated efforts involving many state 
agencies

 Critical cooperation between state, 
regional, watershed and local levels
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Main State Agency Players
 Department of Natural Resources (DNR)

- Public Waters management & permits; Floodplain / 
Shoreland / River land use oversight; River Ecology Unit

 Board of Water & Soil Resources (BWSR)
- Watershed Districts; Soil & Water Conservation Districts 

(SWCDs); State Wetland Conservation Act

 Pollution Control Agency (PCA) 
- Water quality

 Division of Homeland Security Emergency 
Management, Dep’t of Public Safety (HSEM)

- FEMA Mitigation; FEMA disaster response

DNR staff 
working with 

water 
permits and 

land use 
program 
oversight 

around the 
state
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BWSR staff 
also around 

the state

State & Watershed Approaches

 Forward-thinking Planning

 Enforcing Higher Standards

 State & Local Flood Risk Reduction 
Efforts

 Related Efforts & Future
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Minneapolis Example
 1883 – Minneapolis approved referendum to 

create a park board

 Landscape architect Horace Cleveland hired.  
His vision started with preserving park land 
along the Mississippi River gorge,  the 
concept of connecting the lakes with scenic 
byways and along Minnehaha Creek to the 
Mississippi.  

 Cleveland quote: "Look forward a century, to 
the time when the city has a population of a 
million, and think what will be their wants.”

Lake Harriet - 1896
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2014 - Flooded Park Lands & Golf Courses
(Costs to repair & loss of revenue)

Source: Minnehaha Creek WSD
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Mainly Public Infrastructure Damage 

Photo source: 
MNDNR EWR

Photo source: 
MNDNR EWR

Landslide next to U of MN 
Hospital (closes road); 
Biggest repair expense in 
county

July 15, 2014 Baseball All Star Game

 Held just weeks after 
record flooding in 
Minneapolis

 Most had no idea major 
flooding had occured

Target Field 
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Public Water Permits

 1897 – State law defined Public Waters

 1930s - Dep’t of Conservation, Division of 
Drainage began regulating public waters

 1930s - Regulations for “changes to course, 
current or cross-section” of public waters

 Lots of controversy over:

- Which basins

- What was regulated

 Forward-thinking Planning

 Enforcing Higher Standards

 State & Local Flood Risk Reduction 
Efforts

 Related Efforts & Future

Reducing Flood Risk in MN
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1960s – 1990s - Key Laws Affecting Floodplain

 1969 Floodplain Management Law  

 1970 Shoreland Management Law

- 1970: unincorporated areas

- 1973: cities

- Public watercourses added

 1976: Public Waters Inventory Program

- Class 3, 4, 5 wetlands & lakes (> 10 acres in 
unincorporated; > 2.5 acres in incorporated)

- Watercourses with drainage of > 2 square miles

 1987 Flood Damage Reduction (FDR) 

 1991: Wetland Conservation Act of 1991

Higher Floodplain Standards
Minnesota’s had many higher floodplain 
management standards since the first State 
Rules were adopted in 1970.  Some examples:

 1 to 1.5 feet freeboard (1 foot plus any stage 
increase) 

 Stage increase limited to 0.5 feet, AND no 
increased damage potential 

 Most structures prohibited in floodway 

 Many “optional” higher standards in state 
model ordinance are being adopted
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Vegetation 
management,
Aesthetics / screening

Structure setbacks     
(50 – 150’ from OHWL* 
and 30’ from bluff line)
*Ordinary High Water 

Level is official boundary

1969 - Shoreland Management 
Rules: counties (unincorporated areas) in 1970; cities in 1973

MN’s Changes (vs WI version)

Minimum Elevations: 

Have minimum lowest 
floor elevations in 
“shoreland districts.”

Lake Classifications:
• Natural Environment
• Recreational 

Development
• General Development 
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Where do the shoreland rules apply?
• Lakes:

> 25 acres in 
counties
> 10 acres in cities

• Rivers & Streams
> 2 sq mile drainage

Enforce Ordinance Now to Prevent 
Future Damage

Roseau, MN  
June 12, 2002 

(close to 500-yr) 
Photos source: 

MNDNR Forestry
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Waterville, MN 

City Included Newer Home where 
Ordinance was Enforced to Contrast 

Older Damaged Structures.

MN Watershed Districts

 1955 – MN legislature authorized creation         
of watershed districts

 MN Statutes 103D (statewide) & 103B (metro)

 More on BWSR site & MAWD site 

http://www.bwsr.state.mn.us/partners/wd/wd.html
http://www.mnwatershed.org/
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MN Watershed Districts
Watersheds have broad authority to: 

 Adopt rules with the power of law to regulate, 
conserve, and control the use of water 
resources within the district

 Assess properties for benefits received and levy 
taxes to final district administration

 Contract with units of government and private 
and public corporations to carry out water 
resource management projects.

 Accept grants; acquire property for projects 

Watershed 
Districts 
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https://www.youtube.com/watch
?v=A0eXVqXYQfo

 Forward-thinking Planning

 Enforcing Higher Standards

 State & Local Flood Risk Reduction 
Efforts

 Related Efforts & Future

Reducing Flood Risk in MN

https://www.youtube.com/watch?v=A0eXVqXYQfo
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45

How are we  Reducing 
Existing Risk?

(And Some History) 

July 20-21, 1987

9 inches 
of rain

11 inches 
of rain!

July 23-24, 1987

Source: DNR State Climatology Office

93 square miles with 
> 10 inches of rain!

Some areas saw > 16 
inches with the  2 storms.

July 
1987 

“Super
storm”
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West 84th St at Nine Mile Creek crossing 
(toward 8500 Normandale Lake Blvd Tower)

Photo source: City of Bloomington

I-494 – looking west from East Bush 
Lake Road

I-494 – between East Bush Lake Road and RR

Yes, that 
is a car!

Photos source: City of Bloomington
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Minneapolis

St Paul

Mall of 
America

Lake 
Minnetonka

East Bush Lake 
Road Flooding 

Source: Metropolitan Council

1987 - Flood Damage Reduction (FDR)

Acquisitions

Ring Dikes
Red River Valley:  
Over 215 ring dikes 
1998 to present;     
~ $4.9 Million FDR 

Large Flood Control 
Structures

East Grand 
Forks: Set back 

levee; many 
buyouts

Over 3,500 structures removed from floodplain   
(with FDR assistance)
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Funding History for Minnesota’s Flood 
Damage Reduction Grant Program

$523.9 million - predominantly bond funds

Historic 1997 Red River flood

Historic 1997 Red River flood

Cost Share
• Basic program cost share requires 50% local

participation

• For projects receiving federal funding, typically
the feds pay 75%, the state 12.5%, and the local
sponsor 12.5%.  For federally–declared disasters,
the state has been providing the entire local share. 

• Rider language in the past several bonding bills have
limited the local share for municipalities to a cost
not greater than 2% of the median household
income for the municipality x the number of
households in a municipality.  Latest U.S. census                                                      

cen demographics used to calculate this local share. 
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Partnering for better projects, efficient funding

Other State & Local Funding

 Locals raise cost share in many ways:

- City sales tax

- Property tax assessments on benefitting 
properties

- Watershed District levy or assessment 
(“other” on property taxes)

 State often pays the 25% for non-federal 
Public Assistance (PA) share

 2014 legislature set aside $3 Million to 
start disaster fund

http://images.google.com/imgres?imgurl=http://www.nan.usace.army.mil/images/usace_logo.jpg&imgrefurl=http://www.nan.usace.army.mil/&usg=__chDfBSo4bavEq4_8RAIzxrY9zT0=&h=153&w=188&sz=12&hl=en&start=1&tbnid=NHxcvLhAkzJCsM:&tbnh=83&tbnw=102&prev=/images?q%3DUSACE%26gbv%3D2%26hl%3Den%26sa%3DG
http://www.deed.state.mn.us/index.htm
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Source: Western Kentucky University -
2016 Stormwater Utility Survey

Storm Water Utilities by State

Source: WKU 

2016 survey

Early Adopters
1984 Roseville
1985 Edina, Richfield, Robbinsdale, Shakopee
1986 Buffalo, Falcon Heights, Northfield, St Paul
1987 Fairmont
1988 Apple Valley, Bloomington
1989 Hopkins
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Top Flood Insurance Claim Communities

Minnesota Flood Risk Reduction Projects

Complete
In-Progress

1987 – 2013:       
285 Completed & 
72 In-Progress               
(as of 10/4/2013)  

~85% of 
funding in Red 
River Valley

Austin

Montevideo

Red River Area
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Source: “A River 
Runs North: 
Managing an 
International 
River” – Red 
River Basin 
Commission, May 
2013 



31

This flood event spurred efforts for greater 

commitment to flood protection throughout MN

Ag ring dike (ND)

$72M cumulative damages prevented  - COE 2014

Oslo, Minnesota, 1997.  

Red River of the North Flood of 1897
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1897

1% Annual Chance Elevation: 39.2’ 

1997

43.2 - 0.2% Annual Chance
39.2 - 1.0% Annual Chance
36.6 - 2.0% Annual Chance
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East Grand Forks

Before

After

Moorhead

 Strategic 
buyouts

 Smaller 
levees

 Great 
Public 
Information

Source: City of Moorhead site, 2015
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Moorhead, 
MN 

Before After

Source: City of 
Moorhead

City of Moorhead Flood Insurance Claims

Year Flood Stage Claims Paid

1997 39.57 $2.22 Million

2009 40.84 $1.45 Million

2011 38.81 $0.87 Million

39.2 = 1% Annual Chance Flood Elevation
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Austin, MN
 By 2001, city acquired over 160 homes with 

$1.7 M from federal grants (75%/25%).  

 2006 – voters approved half cent sales tax to 
expire in 2016. 

 Used $5 M federal, $3 M state and local sales 
tax funds for:

- 1,700’ levees

- 740’  floodwall 

- 7 gated structures.

Source: City of Austin

63 structures removed from the floodplain 
after 1997 flood (voluntary acquisition)

Montevideo Minnesota              
(2001)
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Returns on Investment

 3.18 in Moorhead for 27 acquisitions 

 7.47 in Montevideo for 48 acquisitions

 2.65 in Austin for 165 acquisitions 
(2013 update)

Other Savings

Granite Falls, MN

Photo: USACE

April 1997

Photo: MNDNR EWR

After Buyouts
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 Forward-thinking Planning

 Enforcing Higher Standards

 State & Local Flood Risk Reduction 
Efforts

 Related Efforts & Future

Reducing Flood Risk in MN

2008 Clean Water Land & Legacy Amendment

“In 2008, Minnesota voters took a 
bold and historic action by imposing 
a three-eighths of one percent tax 
on themselves for 25 years, until 
2034, in the name of cleaner water, 
healthier habitat, better parks and 
trails and sustaining our arts and 
cultural heritage.” 

http://www.dnr.state.mn.us/legacy/index.html 
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www.legacy.leg.mn

Since 1988: 
40% of net  
State Lottery 
proceeds 

Dam Removals & Stream Restoration

Chippewa River 
example

Photos: 
MnDNR
(Jenzen)
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Buffalo River 
Channel 

Restoration

 Added 1710’ river length 
& reconnected with FP

 Included riffle pools & 
deep pools

 Road removed
 Key coordination & local $ 

from Buffalo-Red River 
WSD & City of Hawley

Before

After

Contact for feedback: WHAF.DNR@state.mn.us
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Lots of videos and 
user handouts 

Interactive Watershed Health 
Assessments Map
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Began in 2008.  
Legislature directed 

watershed approach.

Money to accelerate 
efforts to monitor, 

assess, and restore 
impaired waters, and 
to protect unimpaired 
waters was funded by 

MN’s Clean Water 
Legacy Act

Watershed 
Restoration and 

Protection 
Strategy (WRAPS)

For details see MN 
Pollution Control 
Agency site

Comprehensive 
Water Management 
on Watershed Scale 

2012 Legislature 
authorized BWSR

More Details on BWSR site

https://www.pca.state.mn.us/water/watershed-approach-restoring-and-protecting-water-quality
http://bwsr.state.mn.us/planning/1W1P/index.html
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Water Planning Timeline
 1937 – MN Soil Conservation Law

 1938 – MN’s 1st Soil & Water Conservation 
District formed

 1955 - MN Watershed Act

 1957 – MN’s 1st Watershed District

 1982 - MN Metro Surface Water Mgt Act

 1985 – County Water Planning Act

 2012 – 1W1P legislation passed

 2013-2014 – 1W1P Program Development

 2015 – Comprehensive Watershed Management 
Planning legislation passed

 5 pilots watersheds 
selected

 Multiple areas of state

 Wrote watershed-based 
plans 2015 - 2016

 Prioritized, targeted, 
measured 
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North Fork Crow River Example: Talk about 
too many plans to count…

 Pope County

 Kandiyohi County

 Stearns County

 Meeker County

 Wright County

 Hennepin County

 McLeod County

 Met Council

 CROW Org of Water

 All County SWCD’s

 MFC Watershed Dis

 NFC Watershed Dis

 City Comp Plans

 Many more along the 
way!!
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Governor’s Buffer Initiative – Winter 2015

 Championed by Governor Mark Dayton as a 
water quality initiative

 Concept arose at Pheasant Summit

 Recognizing:

- Buffers are good 

- Current regulations complicated and not 
consistently enforced

 Original concept was permanent vegetation 
buffers on all waters of the state; Final bill was 
compromise

Establish riparian buffers and water quality 
practices to:

 protect state water resources from 
erosion and runoff pollution,

 stabilize soils, shores, and banks, and

 protect or provide riparian corridors.

Purposes of New Buffer Law 
(MS. 103F.48)



45

Law Updated in 2017

See this copy of 
amended law and 
lots more details at 
MN Board of Water  
& Soil Resources 
web site

Existing Buffer Requirements

Buffer Type Required Buffer 
Width

Triggered by:

Shoreland
Buffer
Requirement

Ag Areas: 50 feet

Non Ag Areas: 
Shore Impact Zone 
(25-100 feet)

DNR shoreland
classification and 
adoption of local 

shoreland
ordinance

Public Ditch 
Buffer
Requirement

16.5 feet

Establishment,
construction, 
improvement, 

redetermination of 
benefits

http://bwsr.state.mn.us/buffers/


46

Riparian 
classification

Linear 
miles

% Total
stream/
Ditches

Buffer 
required 
(feet)

Shoreland
Requirement

21,642 30% 50.0

Public Ditch 
Buffer
Requirement

4,022 6% 16.5

No Buffer 
Requirement

44,850 64% 0.0

Buffer Analysis Results For 67 counties 
with > 30% cropland (BWSR, 2014)

Landowners owning property adjacent to a 
waterbody identified and mapped on a buffer 
protection map must maintain a buffer to 
protect the state’s water resources as follows:

1. for all public waters, the more restrictive of:

• a 50’ average/30’ minimum width, 
continuous buffer of perennially rooted 
vegetation; or

• the state shoreland standards; or

• an alternative water quality practice may 
be used if the property is farmed.

Buffer Requirements – Public Waters
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Landowners owning property adjacent to a 
waterbody identified and mapped on a buffer 
protection map must maintain a buffer to protect 
the state’s water resources as follows:

 for public drainage systems, a 16.5’ minimum 
width continuous buffer of perennially rooted 
vegetation on ditches within the benefited 
area of public drainage systems; or

 an alternative water quality practice if the 
property is farmed.

Buffer Requirements –
Public Drainage Systems

Buffer Requirement Exemptions
 Land enrolled in the federal Conservation 

Reserve Program (CRP) 
 Public or private water access or recreational use 

areas 
 Areas covered by a road, building or other 

structures 
 Municipalities or others in compliance with 

federal and state storm sewer or stormwater law 
(MS4 communities)

 Temporary non-vegetated condition due to 
drainage tile installation and maintenance, 
seeding, conservation project construction
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 Clean Water Fund:

$22M - SWCD Local Capacity

$  5M - for Buffer Compliance Assistance

$33M - Long Term Water Quality Protection (RIM, CREP)

$20M - Projects and Practices Grants

$12M - Targeted Resource Protection and Enhancement

$1.5M Conservation Drainage

 Outdoor Heritage Fund: $4.5M for buffers for wildlife 
and water quality

 Environmental and Natural Resource Trust Fund: $1M for 
Farm Bill Assistance Program

State financial commitments (next 2 yrs; 2015 slide)

Roles in Implementation:
What to Expect

 DNR to complete buffer protection maps

 BWSR to provide program implementation policy and 
guidance

 SWCDs primary local government, including assisting 
landowners and implementing excessive soil loss

 DNR to provide guidance and support on local 
shoreland ordinance administration

 LGUs are encouraged to update – or adopt –
shoreland ordinances 

See BWSR site for more details

http://bwsr.state.mn.us/buffers/
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January 2017 – updated 
Shoreland model ordinance
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DNR River Ecology Unit

 Studying rivers/data collection/research

 Restoration projects and dam removals 

 Offer River Health & Restoration Workshops

 Educational/Outreach materials

 Watershed Health Assessment Framework

DNR River Ecology Unit home page

Stream 
Restorations 
(60) & Dam 

Removals (31) / 
Modifications 

(46) since 1994

http://www.dnr.state.mn.us/eco/streamhab/about.html
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Link to 
this page

Encouraging “Floodplain Culverts” to 
Reduce Bridge Blowouts Like This

Photo source: MNDNR (Nyborg)

http://www.dnr.state.mn.us/eco/streamhab/shpworkshops.html
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Floodplain Culverts

August 29, 2017: FEMA determined Letters of Map 
Revisions using floodplain culverts exempt from review fee 

Person For 
Reference

Geomorphic Approach to Infrastructure Design 
at Road/River Intersections page link

2017 – New 
Design 

Guidelines 
(48 pages)

http://www.dnr.state.mn.us/eco/streamhab/geomorphology/index.html?utm_content=&utm_medium=email&utm_name=&utm_source=govdelivery&utm_term=
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Questions?

ceil.strauss@state.mn.us
651-259-5713

NFFA
NFFA Webinars

Natural Floodplain Functions Alliance (NFFA)

Webinars 

http://www.aswm.org/watersheds/natural-
floodplain-function-alliance

-OR-

http://bit.ly/243JqTp

mailto:Ceil.strauss@state.mn.us

