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Presenter Notes
Presentation Notes
ANR is actively working on all aspects of climate mitigation, adaptation, and resilience throughout the three Departments – DEC, F&W & FPR.  I’ll touch on the work of the new CAO and go into more detail on the watershed planning work being done to restore our surface waters to mitigate CC impacts. 



Climate Resiliency

• The ability to anticipate, prepare for, and respond to hazardous events, 
trends, or disturbances related to climate. 

• The ability to prepare for, recover from, and adapt to these impacts
  --- Center for Climate and Energy Solutions
• The capacity of a community, business, or natural environment to prevent, 

withstand, respond to, and recover from a disruption.  
  --- US Climate Resilience Toolkit
• The ability to prepare for, withstand, and recover from the challenges 

presented by climate change. 
  --- Concern Worldwide

Presenter Notes
Presentation Notes
There are a number of ANR definitions for Climate Resiliency – all really come down to minimizing harm and recovering quickly.ANR defines Climate Resiliency as 



Global Warming 
Solutions Act 
Enacted
September 23, 2020

First meeting of 
the Vermont 
Climate Council
November 20, 2020

Subcommittees 
begin meeting
February 2021

Initial Climate 
Action Plan Adopted 
by the Vermont 
Climate Council
December 1, 2021

Climate Action Plan Timeline

Implementation of Climate 
Action Plan and development of 
climate programming in CAO
Ongoing
Creation of the Climate Action 
Office in ANR

Presenter Notes
Presentation Notes
Law passed in fall of 2020 which stood up the Climate Council who was charged with drafting climate action plan (included lots of state staff support). Subcommittees were technical expertise. The plan included recommendation for Climate Action Office which was stood up in July of 2022. 



State Staff Support to Date for the Climate Action Plan Development 

Includes a broad and far-reaching set of 
recommendations that directly builds on 
numerous programs in ANR

Initial Climate Action 
Plan identifies:

26 pathways

• Written broadly; 
high-level

64 strategies
• Statements of 

measurable activity

234 specific action steps
• Operational tasks

Presenter Notes
Presentation Notes
Addresses three-legged stool of climate action



Climate Action Office in ANR

• Climate action requires a long-term intergovernmental structure to coordinate and manage 
this statewide effort. 

• CAO will coordinate and provide significant expertise and capacity on state-led climate 
initiatives, as well as the monitoring, assessment and tracking of climate adaptation, 
mitigation, and resilience activities. 

• Work closely within the Agency of Natural Resources and across state Agencies to 
understand the actions state government are taking to make measurable progress to 
meeting the requirements and goals of the Global Warming Solutions Act but also more 
broadly to support climate action. 

• Acknowledgment of the importance of the public’s role, specifically those of frontline and 
impacted communities and the CAO’s work is enhanced by collaboration with Environmental 
Justice and Civil Rights Unit in Secretary’s Office.  



Supported through an Inter-Agency Advisory Board

The objectives of this group is the following:

1. To provide a space for proactive coordination on climate 
action across state government.

2. Articulating where policy and financial implications 
overlap around climate action to ensure resources are 
maximized.

3. To support the monitoring of progress over time in 
meeting the state’s climate goals.

4. Identification and framing up of gaps where the climate 
action office might prioritize support. 

5. Development of state positions on issues related to 
climate change.

Include the following 
governmental agencies:

• PSD
• AOT
• ANR
• VEM
• AAFM
• BGS
• AHS (DCF and VDH)
• ACCD
• State Climatologist

Presenter Notes
Presentation Notes
Coordination on public engagementInflation Reduction ActTracking climate investments and legislation



Climate Action Office within ANR

Measuring and 
tracking climate 

progress

Adding capacity to 
climate 

programmatic work

Climate 
communications

Presenter Notes
Presentation Notes
See CAO as a service provider for ANRCurrently building capacity in staff and contract and hiring comms and public engagement coordinator, and coordination with the EJ Unit.Worked (and working) with IAAB on communicating climate action across state govt (legislative session talking points) – hoping to better integrate ANR Departments into this effort.Beginning multi year process for measuring and tracking climate progress – will be asking for help from many programs across ANR for this effort (speak more to this?)Highlight relevant ongoing work that is most relevant to division/program we are presenting to. 



Watershed Resiliency
FUTURE STATE:

• The landscape is managed to 
minimize damage caused by flooding

• Rivers and streams have room to 
move through the landscape in 
natural way

• Streambanks and lakeshores are 
protected from damage by riparian 
vegetation

• Communities are not threatened by 
flooding because they are not in 
harms way

Presenter Notes
Presentation Notes
In looking at what our watersheds need from the watershed planning perspective – we need to get to a place where:This is the long-term vision that we are working toward now.



Landscape Adaptation for Resiliency

• Access floodplains to provide water storage and reduce 
downstream flooding

• Remove barriers and constrictions to water flow that cause 
back-ups and flooding

• Create more natural river systems that slow flows and retain 
sediment

• Prevent future impacts that worsen these issues
• Keep people out of harms way

Presenter Notes
Presentation Notes
What are those landscape-level changes that will move us toward resiliency?



Watershed Planning Program
• Forward-looking, 

landscape approach 
to resiliency

• What we can do on 
the landscape 
today that will 
mitigate future 
damage 

• Long-term effort



Why a Landscape-level Approach?

Rt 106, Perkinsville - 2011

In Vermont, most flood damages 
are caused by Fluvial Erosion 

Presenter Notes
Presentation Notes
We have two kinds of flooding happening in VT.Inundation flooding as we see around LC where the lake level rises and floods the adjacent lowlands andFluvial Erosion flooding as we see along rivers and streams.The NFIP deals with inundation flooding. VT has enacted programs that deal with Fluvial erosion flooding because….



Not in the Floodplain 

Presenter Notes
Presentation Notes
… most of Vermont is not in the floodplain.  This makes what we do have with our floodplains even more important because they get the brunt of what comes off all the hills and mountains.



What We Do Matters

Presenter Notes
Presentation Notes
We have been manipulating our rivers for centuries, putting them where we think they should be.



Presenter Notes
Presentation Notes
Discuss impacts of straightening, have been doing this for decades this is from after the flood of  1927. This illustrates the impact of manipulating our rivers.  Think of meanders bends like hiking trail switchbacks – the trail is longer and has less slope. Longer rivers store more water and less slopes means less velocity & power.Red arrows = cut off or filled channelBlue path = original channel lengthPink = shortened channel length due to straightening



Presenter Notes
Presentation Notes
We have been manipulating our rivers for centuries by Channeling – Berming – Gravelling – Undersizing – Encroaching – Armoring 



The Results…



Things We Got Right

We CAN make things Better

Why  a Landscape-level Approach?

Presenter Notes
Presentation Notes
We have learned over time how to make things better and we have made changes sine TSI. We know these project work!



Floodplain Protection
2011

2023

Presenter Notes
Presentation Notes
Alluvial fans are places where one stream flows down onto the flatter floodplain of another river and spreads out over the level ground.  These can be dangerous places during floods.  The Pingree Flats in Plymouth is the alluvial fan where Money Brook plummets over 1400 feet down off Bear Mountain to meet the Black River. Route 100 and the flats were smothered by feet-deep sediment, gravel and car-sized boulders during Tropical Storm Irene.  The house and sugarhouse were destroyed but the barns remained standing.  Despite the damage, the floodplain functioned just as it was meant to.  It allowed the water to spread out over the land and slow down capturing massive amounts of sediment and preventing it from entering the Black River.  Partnering with the Vermont River Conservancy and purchasing a River Corridor Easement the flats have been permanently protected to prevent development this hazardous location.  Since the purchase the lower half of the field has regrown into wetland providing even more sediment storage and creating important habitat for a variety of wildlife.



Melrose Terrace
Buy-out & Floodplain Restoration

2011

2023

Presenter Notes
Presentation Notes
Melrose Terrace in Brattleboro provided housing for elderly and disabled residents. Being in the floodplain of the Whetstone Brook it regularly had to be evacuated during storms events because the first thing to go under was the power supply. TS Irene overwhelmed the site flooding many of the buildings. The Housing Authority and the State of Vermont worked together to build a new facility at a more secure site in town and Melrose was closed and most of the buildings have been removed. The floodplain was planted and is being accessed by high water helping to protect downtown Brattleboro and all the properties along the brook.



West Windsor Harrington Dam

2011 2023

Presenter Notes
Presentation Notes
Before Tropical Storm Irene in 2011, the Harrington Road dam in West Windsor flowed along the road and passed under Route 44.  A historic barn was perched near the brook above the dam.  The dam was already breached with only half of it still standing.  This created a narrow opening for water to pass through. The 500-year flows of TS Irene backed up behind the dam and raised the water level over the bank taking out the barn and the intense power of the flow below the dam took out over 200 feet of Harrington Road. To prevent this from happening again – the dam had to go. 



West Windsor Harrington Dam

Presenter Notes
Presentation Notes
Since the dam was built on bedrock there was no reason to remove all of the structure, so the highest part of the dam was removed to prevent it from holding back water. During the July 2023 flood, water flowed freely over the entire width of the dam instead of blocking keeping it more moderate and preventing a repeat of the damage to the road downstream.



West Windsor Firehouse Dam

Presenter Notes
Presentation Notes
The West Windsor Firehouse Dam on Mill Brook feeds the hydrant that fills the town’s firetrucks.  It was constructed of concrete blocks that would fall over in big storm flows. The dam was also causing erosion downstream and sediment to built up above it. It also blocked fish from moving up and down the brook. During TSI the dam contributed to the water level rising above the banks which flooded the firehouse and the general store next door.



West Windsor Firehouse Dam

Presenter Notes
Presentation Notes
In taking out the dam we had to plan for keeping the water level high enough to feed the hydrant even in times of low flow.  The solution was to install a series of stone weirs that stepped down from the level of the dam. This provided the water level the town needed yet allowed high flows to pass without causing damage. It also provided open passage for fish. During the July 2023 floods the high flows passed over the weirs, the streambank was not damaged, and the weirs remained in place.  The new site is now being used by locals and visitors to Mount Ascutney for cooling off in the cold stream. A Win-Win-Win project. Partners: MARC, Town



Road Standards

Presenter Notes
Presentation Notes
There are lot of concerns about all the road work being done around the state. Comments that the rock ditches are ugly and will be a hazard in the winter.  But these are key resiliency projects as well as water quality projects.  The gully caused by the July rains eroded down to 18” after the continued storms … 



Road Standards

Presenter Notes
Presentation Notes
But on the other side where the rock-lined ditch was in place, there was not erosion, no water quality problem and no road work needed.  This is how we create resiliency – it takes time and investment and isn’t always pretty – but it holds together and keeps us moving. And in the long run it saves us money by not having to be re-done after every big rainstorm.



Still Work To Do



Rebuilding in the Flood Zone

2011 2023

Presenter Notes
Presentation Notes
We continue to rebuild in locations where we know from past floods they will be damaged again.



Rebuilding in the Flood Zone

20232023

Presenter Notes
Presentation Notes
We have a long way to go toward adapting our infrastructure to the size our new climate requires. Even though this bridge caused massive damage to the road, white house and the property off to the right in TS Irene it has yet to be up-sized.  Instead, the right bank of the river was hard armored, and a stone wall was built along the top of the bank.  This forced the water in this flood to the left side eroding the land for about 50' and damaging the houses on both sides of the bridge.



Neglecting Infrastructure 

2011 2023

Presenter Notes
Presentation Notes
This was not unexpected. This is not just an individual or town issue.We need to do better and act in the interest of the greater community.  We need to work at the watershed scales.This is what Watershed Planners do.



Resiliency Projects Make a Difference

• Resiliency projects are 
identified in Tactical Basin 
Plans

• Resiliency projects have 
and are being implemented

• Done at NO COST to 
landowners

• Resiliency projects can be 
identified in the Watershed 
Projects DB as:

• Hazard Mitigation
• Floodplain/Stream/Lake Shore/Wetland Restoration
• Road Project Implementation

• Water Resource Protection
• Dam Removal

Presenter Notes
Presentation Notes
As Watershed Planners we already know a lot of what needs to be done. We have a database of over 11,000 projects statewide that should be done to protect our water quality and help mitigate the impacts of flooding.These are identified through river assessments and cover a number of project types.



Watershed Planning Program
Tactical Basin Planning District Map (opens in new tab)
Ethan Swift - Program Manager
Management of the Monitoring, Assessment and Planning Program. Expertise areas include 
monitoring program design, statewide and local water quality assessment, the Surface Water 
Management Strategy and Tactical Planning, and Water Quality Standards.

 ethan.swift@vermont.gov 802-490-6141

Angela Allen - Watershed Coordinator
Rutland Office
Job Description: Watershed planning and watershed restoration projects in the Poultney 
Mettowee watershed, Otter Creek watershed, and Battenkill-Hoosic-Walloomsac watershed.

 angie.allen@vermont.gov 802-490-9081

Karen Bates - Watershed Coordinator
Essex Office
Watershed planning and watershed restoration projects in the Lamoille River Basin and the 
northern Lake Champlain watershed.

 karen.bates@vermont.gov 802-490-6144

Marie Levesque Caduto - Watershed Coordinator
Springfield Office
Watershed planning and watershed restoration projects in the West, Williams and Saxtons 
Rivers, the Ottauquechee and Black Rivers, the Deerfield River and the Lower Connecticut River.

 marie.caduto@vermont.gov 802-490-6142

Ben Copans - Watershed Coordinator
St. Johnsbury Office
Watershed planning and watershed restoration projects in the Passumpsic River Watershed, the 
Upper Connecticut River Watershed and the Lake Memphremagog Watershed.

 ben.copans@vermont.gov 802-490-6143

Keith Fritschie - Watershed Coordinator
Watershed planning and watershed restoration projects in the Winooski River Watershed, the 
White River Watershed, and the Stevens, Wells, Waits, Ompompanoosuc Watershed.

 keith.fritschie@vermont.gov 802-490-6176

Presenter Notes
Presentation Notes
Planners use all the data available to understand what can be done where to mitigate and reduce the impacts of flooding.We need individual's, towns and businesses willing to have these projects done on their land.  It is up to the community to protect the community.

https://dec.vermont.gov/sites/dec/files/WID/WPP/WatershedPlannerRegionMap.pdf
mailto:ethan.swift@vermont.gov
tel:802-490-6141
https://dec.vermont.gov/about-dec/locations#R
mailto:angie.allen@vermont.gov
tel:802-490-9081
https://dec.vermont.gov/about-dec/locations#E
mailto:karen.bates@vermont.gov
tel:802-490-6144
https://dec.vermont.gov/about-dec/locations#S
mailto:marie.caduto@vermont.gov
tel:802-490-6142
https://dec.vermont.gov/about-dec/locations#SJ
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Questions 
? ? ?
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