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Vermont River Program’s Work to Meet Multiple Goals of Flood Resiliency, 
Water Quality and Habitat Improvement in our River Systems



What stream 
type and valley 

setting are we in?

What are 
right channel 
dimensions?

I’d like wood 
and big rocks

When you step out on the River to do a project; 
What are the things you should be thinking about?

I’d like 
more trees





Traditional Approach to River Management & Structures sizing   



Trout River Natural Channel Design Restoration Project

Channel block that 
failed 3 times



1995 2008

2006

2021



River Corridors – What Are They

Buffer between 
river and homes

Area for the stream to move
Provide space for Buffers

Protect current & future development



Stream Characteristics

What type of stream are on our landscape?



A basic overview of the type of stream we see in our landscape



Sediment & Large Wood Material



Aquatic & Terrestrial Habitat

Johnson et al. (2019)Figure from: Hauser et al. 2016 Science Advances



The strategies we use for flood mitigation are affected by 
where we are & what stream type we’re working on



Looking at Vertical & Lateral Connection 

How connected the Channel and 
Floodplain are to each other



Vertical connection of the 
channel to the Floodplain

Prof. Stephen A. Nelson, Tulane University, 2015

Inundation Flooding



Buffer between river 
and homes

Lateral connection of the channel to 
the Floodplain

Erosion Flooding



Headwaters

Transfer Zone

Depositional Zone

LONGITUDINAL CONNECTIVITY

How well things move 
up/downstream

http://scioly.org/wiki/images/e/e9/Long_Prof.jpg


River EquilibriumEquilibrium Condition:  POWER is in balance with RESISTANCE 

Sediment/debris = 
Resistance Flow = Power 

Lane’s Diagram (1955)

Changes in water, sediment, debris, and bed/banks can tip the 
scale



Erosion = Flow Power exceeds burden of the resistance.

Aggradation =  Resistance exceeds power of the flow

Resistance



To be successful,  
we need to 

understand how 
our project tips 

the Balance.



2011 – Tropical Storm Irene 



(Governor Shumlin) "We’re going to have 
to go in and do some digging – continue 

digging as they fill up with gravel."



Gilead Brook – Bethel
Post – Irene 2012

Habitat Matters



(R. Schiff & E. Fitzgerald, 2012-13)



FEMA NFIP Flood Maps no sufficient to show all of VT’s flood hazards
 

* Only cover 20% of VT’s Rivers mapped & Focus is Inundation , not Erosion



Without Statewide 
standards. 

FEMA 
Would only replace with 

“in-kind” structures



JEFFERSONVILLE RESIDENTS BLOCK MAJOR DEVELOPMENT IN FLOODPLAIN 
16-Pump Gas Station & Convenience Store Complex Had Been Planned 

Photo courtesy of Jean Jenauskas



Act 138(2012)

• ANR - regulate activities  exempt from 
municipal regulation

• ANR -develop  and make available river 
corridor maps for all municipalities and 
incentives for adoption

• Stream Alteration Rule – Emergency 
protective measures standards developed

• Develop training to improve response 
and reduce impact from future flooding



Total Rainfall ending July 11, 2023 

Map from Vermont public radio



River Management Standards Matter
2017: FEMA Approves ANR Stream Alteration Rule as “Codes and Standards”



Classroom

Field Time
Hands-on activities

Understanding and working with river 
processes improves 

flood resilience 

Rivers & Roads Training
 (Act 138 -2012)



New legislation proposed around flood recovery

Governor Scott’s Cabinet
Secretaries from Agency of:

• Administration
• Agriculture
• Education
• Digital Services
• Human Services
• Department of Labor
• Agency of Transportation
• Department of Public Safety
• Department of Public Service
• Agency of Natural Resources
• Agency of Liquor and Lottery
• Department of Financial Regulation
• Commerce & Community Development





20 ac. River corridor 
easement

Changed trail 
bridge

Berm removal and FW 
access stormwater  

treatment

Historic home 
elevated

School stormwater- 
project

4.2 ac. proposed for 
development 

protected

New Rte. 15 bypass 
culvert installed

Jeffersonville 
Flood Hazard 

Mitigation Plan 
Project 

Successes



Vermont’s Functioning Floodplain Initiative 



We’re still learning 

Montgomery Flood Resilience and Hazard Mitigation Study Kickoff Meeting
Monday, March 18th, 2004  at 5pm

Site of original 
Trout River 

project https://floodtraining.vermont.gov/case-studies/montgomery

https://floodtraining.vermont.gov/case-studies/montgomery


Resources
• Vermont River Program:  

https://dec.vermont.gov/watershed/rivers

• Vermont Standard River Management Principles and Practices: 
https://dec.vermont.gov/sites/dec/files/wsm/rivers/docs/SRMPP
_1.3_lowres.pdf

• River & Roads Training site link: 
https://dec.vermont.gov/event/vermont-rivers-roads-tier-2-and-
tier-3-training

• Watch this fun video of our Tier 2 River & Roads training from 
VPR Outdoors Edition: 
https://www.youtube.com/watch?v=YOBMq2gYP_k

• VT Flood Ready web page: https://floodready.vermont.gov/

• VT Flood Resilient Communities Fund: 
http://vem.vermont.gov/flood-resilient-communities-fund 

• VT Functioning Floodplain Initiative: 
https://dec.vermont.gov/rivers/ffi

https://dec.vermont.gov/watershed/rivers
https://dec.vermont.gov/sites/dec/files/wsm/rivers/docs/SRMPP_1.3_lowres.pdf
https://dec.vermont.gov/sites/dec/files/wsm/rivers/docs/SRMPP_1.3_lowres.pdf
https://dec.vermont.gov/event/vermont-rivers-roads-tier-2-and-tier-3-training
https://dec.vermont.gov/event/vermont-rivers-roads-tier-2-and-tier-3-training
https://www.youtube.com/watch?v=YOBMq2gYP_k
https://floodready.vermont.gov/
http://vem.vermont.gov/flood-resilient-communities-fund
https://dec.vermont.gov/rivers/ffi


Flooding
Natural.  Expected.  Common.
 
Should flooding be a disaster?



9/21/1938 
The Long Island Express

Major floods 
in Vermont
 
1830
1869
1927
1936
1938
1971
1973
1976
2011
2023



9.86 inches
in Somerset 

Flood of 1927 in New England



July 2023 August 2011



Structures
 in SFHA

1 BENNINGTON 452
2 BARRE CITY 342
3 MONTPELIER 302
4 SAINT ALBANS TOWN 289
5 WINDSOR 249
6 BRATTLEBORO 234
7 WATERBURY 190
8 LUDLOW 177
9 POWNAL 162
10 RICHMOND 160
11 BERLIN 158
12 WOODSTOCK 145
13 FERRISBURGH 135
14 RUTLAND CITY 133
15 DOVER 129
16 JOHNSON 126
17 JAMAICA 121
18 LYNDON 113
19 NORTHFIELD 108
20 WELLS 108



www.floodready.vt.gov



342 in high-risk zone 
11% of all 



FEMA Flood Studies Underway

1. Zone A from 1D or 2D Base Level Engineering (BLE)
2. Redelineated Zone AE using the new 1’ contours 
3. Selected new detailed studies with Zone AE and Floodways



FEMA’s Future of Flood Risk Data (FFRD)
From binary to probabilistic



Zone A existing map Zone A from  2D Base Level Engineering



bit.ly/fema-map-update

http://bit.ly/model-regulations


Effective FIRM Draft Work Map 
for next FIRM



Q100





Counties Deadline
Chittenden Spring 2026
Franklin Spring 2026
Grand Isle Spring 2026
Lamoille Spring 2026
Orleans Spring 2026
Caledonia Fall 2026
Essex Fall 2026
Orange Fall 2026
Washington Fall 2026
Windsor Fall 2026
Addison Winter 2027
Bennington Winter 2027
Rutland Winter 2027
Windham Winter 2027

Prep Deadlines for 
Updated FIRMs



• Store and move floodwater, ice, debris

• Keep water clean (trapping sediments, nutrients)

• Enrich soil

• Recharge water supply

• Provide space for agriculture, forestry 

• Wildlife and natural communities

• Recreation, beauty, inspiration

• Reduce flood levels and flood power.



• Protect the room needed by the river
• Protect floodplain functions

No adverse impact



No Adverse Impact - Model Bylaws

1. River Corridor Protection 
Don’t build closer than what is already there.
Leave room for rivers

2.   Special Flood Hazard Area
No net fill
Lowest floor 2 feet above flood water
Let floodplains work for all of us.
Don’t increase the risk for those already at risk.

bit.ly/model-regulations

http://bit.ly/model-regulations


Credit: NASA Earth Observatory image by Lauren Dauphin, 
using data from Huntington, Thomas, et al. (2018).

This map shows where the water cycle has been intensifying or 
weakening across the continental U.S. from 1945-1974 to 1985-2014







• Protect what works – room for rivers and floodplains

• Improve floodplain functions where they are already lost

• Reduce risk for existing families, workplaces, and critical services

• Plan for flood response and flood resilience
Bounce ahead after disaster
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