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Good morning Chair Bray and Committee Members, 
 
I am Rob Evans, Rivers Program Manager within the ANR/DEC Watershed Management Division.
 



1. Mapping – Areas Regulated
• Flood Hazard Areas
• River Corridors

2. Jurisdiction walk-through
• Local – National Flood Insurance 

Program (NFIP)
• Act 250 –Criterion 1D
• Flood Hazard Area & River Corridor 

Rule

3. NFIP minimums vs No Adverse Impact 
Standards

4.   Examples 
• Developed Areas
• Undeveloped Areas
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Presenter Notes
Presentation Notes
I hope what follows is complimentary to Rebecca’s presentation. But by design there will some redundancy by to reinforce key points, but presented slightly differently.




Flood Hazard Areas: 
Inundation

Waterbury, 2011 

Presenter Notes
Presentation Notes

This is the basis of the National Flood Insurance Program The flood hazard area (shown in red) depicts where towns must issue permits for development compliant with minimum standards and where mandatory flood insurance purchase requirements apply for federally backed loans.

It’s also one of the areas regulated under state authorities but to higher standards






Rochester 2011

Base Flood Elevation

Flood Hazard Areas: Elevate Low Floors 

Presenter Notes
Presentation Notes
Flood Hazard Area regulation requires the lowest floors of structures to be elevated above base flood e
Has this home been elevated high enough to protect it from flood inundation?



Inundation maps and standards alone do no suffice…

Presenter Notes
Presentation Notes
Elevation above base flood elevation does not mitigate flood risk, when flood related erosion is the primary risk.

Happy to report that the owners of this structure received a FEMA Buyout




Inundation 
Flood Hazard 
Maps Under-
represent 
flood risk

Browns River, Underhill VT

FEMA Flood Hazard Area

Presenter Notes
Presentation Notes
This is the Brown’s River in Underhill, restudied and remapped by FEMA about 10 years ago.  

The river as already migrated outside of the mapped flood hazard area.  Regulating land uses to inundation-based maps and standards would allow some one to build  to edge of the flood hazard area and give the false sense that there is no flood risk.  

We need better tools to inform planning and land use decisions….
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Presenter Notes
Presentation Notes
Detailed Geomorphic Assessment on 1000s of miles of Vermont rivers and streams
~75% of Vermont’s stream miles are in a channelized condition; straightened, deepened and disconnected from their floodplains. 




Presenter Notes
Presentation Notes

It is important to think of the river corridor as the river, since it is the minimum space the river will occupy to erode/deposit sediment, store floodwater and dissipate flood energy.

It is critical to avoid new investments  along undeveloped reaches of river, so we can allow these predictable processes to play and allow rivers to either maintain or passively restore floodplain function




New encroachments 
=

new bank armoring to 
protect to new 

encroachments…
=

Increased erosion to 
adjacent properties and 

infrastructure
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Presenter Notes
Presentation Notes
new encroachments = new bank armoring to protect new encroachments = increased flood-related erosion to adjacent properties and infrastructure.

These channelization practices further destabilize the river system and make flood hazards worse…

And there is no guarantee the that the rock holds under every flood.  All bank stabilization is temporary.  There is a flood that will hit that is bigger than the rock you placed.

We have a lot of existing channel management commitments and risk around the state, we should not be adding more…
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Presentation Notes
In 2015, we published the first statewide river corridor map layer which is publicly available on the ANR Natural Resources Atlas for over 14,000 miles of river and stream.  
The River Corridor map is an important planning and regulatory tool to inform the siting of new development.  The federal inundation-based flood hazard maps only cover about 20% of rivers and streams in Vermont.  The River Corridor map, on the other hand covers ~75% of stream miles.  
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Mapped Polygon 
Draining > 2 square 
miles: 5600 miles

50-ft setback:
Draining < 2 square miles: 
8600 miles

Presenter Notes
Presentation Notes
Stream Geomorphic Assessment Protocols and DEC River Corridor Mapping procedure  inform the technical process to delineate river corridor polygons for river draining greater than 2 square miles.

For simplicity and efficiency the river corridor for small streams draining less than 2 square miles is a simple 50’ setback from top of stream bank.  Review and analysis of channel size relative to drainage area determined that this provides adequate space for small streams to maintain and achieve stability.

S.213 proposes to regulate 5600 miles of river corridor – about 40%
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Towns with adopted River Corridor bylaws
• 29 Towns (town-wide regulation)
• 9 % of perennial stream miles

Presenter Notes
Presentation Notes
While flood hazard areas are regulated in 247 communities towns, there are many miles of river corridor that do not have regulatory protection

blue lines represent a lot of stream miles not covered by town river corridor regulations, and only covered by the limited state authorities if jurisdiction is triggered.
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Towns with adopted River Corridor bylaws
• 29 Towns (town-wide regulation)
• 9 % of perennial stream miles

Presenter Notes
Presentation Notes
Smaller developments such as this are typically not jurisdictional under A250 or our Rule and represents the piecemeal development  that will continue in much of the state under the current regulatory framework.






Hazard Area Jurisdictions

1. Municipal Regulation
(National Flood Insurance Program)

2. Act 250 or PSB: Criterion 1D (Flood 
Hazard Areas & River Corridors

3. Flood Hazard Area & River Corridor 
Rule (new 2015)



Municipal Regulation
(National Flood Insurance Program)

• 90% of communities participating

• 97  communities have adopted 
higher standards

• 29 Communities have adopted 
town-wide river corridor 
regulations

Presenter Notes
Presentation Notes
247 communities enrolled…



Municipal Regulation
(National Flood Insurance Program)

S.213 dramatically increases DEC 
regulation of Flood Hazard Areas statewide

• Tremendous resource needs

• NFIP is a community-based program.  
• Given the scale and complexity of the NFIP 

framework and how we currently operate 
within that framework, we think other 
options need to be considered in the 
nearer term.



Act 250 Criterion 1D
Flood Hazard Areas & River Corridors

• Provide regulatory 
recommendations to District 
Commissions

• No Adverse Impact Standards 
established in Procedure

Presenter Notes
Presentation Notes
Tremendous amount of staff time spent on A250 project review, but all the permit fees go to cover the NRB staff…

Developers and consultants are constantly challenging our recommendations which makes for a very lengthy and drawn out process frustrating to all parties involved.  With A250 changes also under consideration, giving us authority in our Rule to regulate A250 projects would provide clarity and efficiency to the  process.



Flood Hazard Area 
& River Corridor Rule (2015)

• Required by Act 138 (2012)  

• Regulates Activities exempt from municipal 
regulation

• State owned buildings and facilities
• Required Agricultural and Silvicultural Practices
• Section 248 – Public Utility Commission 

projects

• S.213 makes this a statewide program for all 
FEMA mapped flood hazard areas and for 
mapped river corridors = 5600 miles of river 
corridor)  

Presenter Notes
Presentation Notes
S.213 as drafted makes this a statewide rule



Example of federal minimum 
standards

• Development and Fill allowed up to the
floodway (hatched area)

• Structure needs to have lowest floor 
elevated to the base flood elevation 
(a.k.a. 100 year flood)*

*Other standards apply such as anchoring, 
elevating/floodproofing building utilities, using 
flood resistant materials, etc.

Presenter Notes
Presentation Notes

Detailed cross-walk between federal minimums and Vermont No Adverse Impact standards are here;
https://dec.vermont.gov/sites/dec/files/wsm/rivers/docs/Higher%20Stds%20XWalk_2018%202022.pdf






Example of minimum standards
(cont)

Even if minimum standards are met: 
• Structure is w/n the river corridor and at  

heightened risk from flood related erosion

• There is now a new channel management 
commitment – new bank armoring to protect the 
structure will cause further instability in the river 
system impacting other property owners

• If elevated on fill, there may be loss of flood 
storage and conveyance capacity, increasing 
flood elevations and velocities for other property 
owners

• If elevated to the base flood elevation, structure 
will still be inundated during larger floods 
(becoming more common place with climate 
change)

Presenter Notes
Presentation Notes







Example of No Adverse Impact 
Undeveloped Areas

• Structure must be outside the FEMA-
designated floodway AND the ANR 
mapped river corridor

• Structure’s lowest floor must be 
elevated to 2 feet above the base 
flood elevation

• If elevated on fill, compensatory flood 
storage must be provided to ensure 
no impact to flood storage and 
conveyance capacity 

Presenter Notes
Presentation Notes
The result is development further away from the river in consideration of erosion and inundation
Elevation of the structure in consideration to mitigate against floods larger than the base (100-yr) flood elevations.
Still residual risk flood insurance encouraged and is typically more affordable.





Example of No Adverse Impact
Developed Area

• Structure must be outside the FEMA-
designated floodway

• Structure’s lowest floor must be elevated 
to 2 feet above the base flood elevation

• If elevated on fill, compensatory flood 
storage must be provided to ensure no 
impact flood storage and conveyance 
capacity, 

• What about the river corridor???

Presenter Notes
Presentation Notes

This is the basis of the National Flood Insurance Program - 90% of Vermont communities are enrolled in the program.  The flood hazard area (shown in red) depicts where towns must issue permits for development compliant with minimum standards and where mandatory flood insurance purchase requirements apply for federally backed loans.






Map example of No Adverse Impact
Developed Area

Infill and redevelopment can take place in 
densely developed river corridors

• No closer to the river than pre-existing 
encroachments

• In this context river is and will  continue to be 
heavily channelized and managed – no need 
for additional bank armoring

• Flood inundation criteria are the focus (e.g.
elevation/floodproofing)

• S.213 requires mapping of “infill polygons”….

Presenter Notes
Presentation Notes

This is the basis of the National Flood Insurance Program - 90% of Vermont communities are enrolled in the program.  The flood hazard area (shown in red) depicts where towns must issue permits for development compliant with minimum standards and where mandatory flood insurance purchase requirements apply for federally backed loans.
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River Corridor Infill Polygons…

• Green area indicates that 
River Corridor regulations 
do not get applied to 
development proposals

• River is already heavily 
channelized and will 
continue to be  heavily 
channelized  to protect 
existing human investments

• Additional development 
does not exacerbate erosion 
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Presentation Notes
In closing the real prize is protecting the large undeveloped reaches of river corridor we have up and downstream of our compact/dense settlements..
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