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In New England, we love our rivers — and with good
reason. They bring fresh water, beautiful scenery,
places to fish and boat and swim, thriving wildlife
and plants, and familiar sounds of babbling or flow-
ing sounds. They powered our region’s industrializa-
tion and have helped build and sustain its important
agricultural, recreational, and tourist industries.
Many of our communities and many of our favorite
places are along the banks of a stream or river.

Yet one aspect of our rivers that we have too often
failed to understand, or at least to remember, is that
they flood - and when they flood, they have tremen-
dous power. We have not sufficiently anticipated or
prepared for the destructive effects of powerful river
floods. For this reason river floods have frequently
had damaging consequences for the buildings, infra-
structure and other investments we have placed across
streams or on riverside lands. Recently, policymakers
have voiced concerns about the coastal flooding and
hurricanes that may come with climate change, about
heat waves and snow - but as a region and in our hun-
dreds of communities we are still failing to plan ahead
for the times when our familiar rivers and streams
will become raging torrents. Such times are likely to
come more often in the future. Just as climate change
threatens sea level rise, it also promises to bring larger
and more frequent river floods to inland areas as well
as to coastal regions, as extreme weather events like
hurricanes and rain-on-snow events become more

frequent and more extreme.

It is time we learn, understand, prepare and act.
We must all become much more river-smart.

This report has aimed to give the residents, commu-
nity leaders, government agency staff, and policy mak-
ers critical information and guidance that can help.

Chapters 1 through 3 provided background
information. Chapter 1 provided important
historical context within which to understand New
England’s river floods. It had two crucial lessons: riv-
er floods are common, not infrequent and rare; and

we have made them more destructive by confining
river channels and by building so much infrastruc-
ture in and along streams.

Chapter 2 provided a user-friendly overview of
the science of fluvial geomorphology, a science that
explains the ways that rivers move, and why and how
they can become destructive to our homes, commu-
nities and investments. The chapter included 16 key
insights about river hazards that come out of this
river science, and three core lessons for science and
management. Keep this chapter and its insights as an
easy reference.

Chapter 3 provided background on governance
in New England for rivers and riverside lands. It
emphasized the strengths and challenges of our
New England system of relatively autonomous local
governments, which includes over 1500 towns and
cities, many with participatory Town Meetings and
largely volunteer governments. The chapter also sum-
marized the strengths and challenges of federal and
state agencies in meeting New England’s communi-
ties’ need to become more river-smart. In both local
communities and in federal and state government
agencies, strengths and the challenges are equally
great. We finished the chapter with an overview of
our own research, in which seven different organiza-
tions showed us what is possible despite the challeng-
es. If you, too, are working to find ways to move your
community or state toward better protection from
damaging river floods and are feeling discouraged
by the challenges, you may want to spend some time
looking at the stories of these and similar organiza-
tions. They are truly inspiring. Details on many of
their efforts are featured in Examples in Chapter 4,
and several will have more detailed profiles posted on
our website, https://extension.umass.edu/riversmart.

The heart of our effort is in Chapter 4. Our five
target recommendations in Chapter 4 provided guid-
ance. We suggested ways federal and state policies and
programs can do a better job of helping New England
communities to become river-smart.
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Supporting New England Communities to Become River-Smart

We chose our recommendations based on four
criteria: they would make federal and state poli-
cy significantly more effective and helpful to New
England residents, landowners and communities
in their efforts to become river-smart; they would
require relatively little additional money; they would
require relatively limited regulatory change; and they
were general enough to be adapted to different state,
regional and local contexts.

If you are a community leader, a government
agency staff person, a policy maker, or just someone
concerned about rivers or the threat of river flood
damage, we invite you to take our ideas and adapt
them for your needs. Use them to advocate for new
and refined policies and programs that will help you
and others make your state, community, region or
property more river-smart. Our ideas are built on
those of many other people, and we hope this report
will become another step and building block, a re-

source for anyone and everyone in the region.

Though the recommendations are intentionally
general, we know that often it is hard to imagine how
to do something without far more specific guidance.
Embedded in each of the recommendations were
several Examples. The Examples show how someone
in New England is doing one of the things we have
recommended. Each is built on our research and very
helpful staff and community leaders who helped us
build their profile. In some cases, you may be able to
follow their example closely. In other cases, you will
quickly realize its approach will not work in your
community, region or state. In that case, use it for
inspiration, and create your own approach.

We remain inspired by the many people we have
met and talked to in the development of our research
and this project. Rivers are at the heart of New
England, and by becoming river-smart we can thrive
alongside them for centuries to come.

The Bridge of Flowers in Shelburne Falls, Mass. This photo highlights just one of the many riverside landscapes that define New England communities. In contrast to the serenity shown
in this picture, during Tropical Storm Irene in August 2011, the raging Deerfield River nearly filled the bridge’s arches. Because the bridge was built well to pass water, sediment and
debris, it remained whole, but the torrent caused significant damage to riverside properties. By helping New England communities to become river-smart, we can ensure that when our
beloved rivers flood, more of our homes, buildings and infrastructure remain resilient, and the region’s rivers support rather than ravage the iconic places and landscapes that we love
in New England.



V. Conclusion

Summary of Target Recommendation #1
Develop Fluvial Hazard
Assessments

Recommendation:

Develop and implement fluvial hazard
assessment, mapping, and user access
systems across the New England states.
(See page 38).
Recommendation elements:

Develop and implement fluvial hazard
assessment protocols, systems for imple-
mentation, and user-friendly maps and
information portals.

Summary of Target Recommendation #2
Upgrade Vulnerable Stream
Crossing Infrastructure

Recommendation:
Support upgrades of vulnerable
stream crossings across the
six New England states

(See page 48).
Recommendation elements:

a) Improve stream crossing regulatory
standards to support upgrades, be consis-
tent across agencies, and allow site-specific
flexibility (well under way in New England)

b) Streamline permit and funding
processes and requirements, and incentiv-
ize replacing vulnerable and damaged
crossings with upgrades

c) Develop and make available easy-to-
follow design templates and guidelines
for upgraded crossings which will receive
quick permitting and funding review and
high likelihood of approval

d) Develop and support an accessible
inventory and database of stream cross-
ings that identifies vulnerable crossings

e) Increase and diversify funding for

Summary of Target Recommendation #3
Support River-Smart Planning
and Mitigation

Recommendation:
Support municipal efforts to prepare for
and mitigate river flood hazards through
planning and land use
(See page 55).
Recommendation elements:

a) Support municipal, multi-municipality,
regional and state hazard planning that
addresses river flood hazards

b) Enable and promote a diverse menu of
mechanisms for communities to achieve
river-smart conservation, mitigation, and
development; support with technical,
financial and legal assistance.

¢) Ensure that support is available to
communities on an ongoing basis, until
their plans are fully implemented.

stream crossing upgrades.

Summary of Target Recommendation #4
Provide Outreach and Training
on River Dynamics and
River-Smart Practice

Recommendation:

Prepare and disseminate outreach
materials and training on river dynamics,
lessons for river flood hazards, and
river-smart best
management practices.

(See page 61).

Recommendation elements:

a) Train transportation work crew
personnel in New England on river
dynamics and river-smart best manage-
ment practices

b) Produce easily understandable
outreach materials on river dynamics and
practical lessons for land management;
disseminate widely, especially to land use
decision makers

) Prepare in-depth outreach materials;
create, publicize and maintain systems to
deliver these quickly and efficiently upon
request

Summary of Target Recommendation #5
Designate, Recognize and
Support River-Smart Regional
Intermediaries Practice

Recommendation:

Designate, recognize and support
river-smart Regional Intermediaries to
provide low-cost and no-cost technical

assistance to municipalities, and to guide
and assist with federal and state programs.

(See page 70).

Recommendation elements:

a) Ensure that all municipalities in New
England have access to a river-smart
Regional Intermediary, whose mission
includes low-cost service for
municipalities and which has capable,
reliable staff who respect towns'
authorities and support towns' capacities.

b) Use river-smart Regional Intermediaries
to guide and assist with delivery of flood
assessment, planning, mitigation and
response services to local governments
and landowners, and to gather and
understand information on local needs
and conditions.
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January 2012, available at: http://www.nrcs.usda.gov/wps/PA_NRCSConsump-
tion/download?cid=stelprdb1256847&ext=pdf; map - NRCS Zones and Offices
in Vermont, available at: http://www.nrcs.usda.gov/Internet/FSE_MEDIA/stel-
prdb1083444.jpg.

Page 73, Example 21: Nicole Gillett.

Page 78: Joe Shoenfeld.

Inside back cover: Diagram — modified by Christine E. Hatch from illustration
by John M. Evans.

Back cover: Diagram - John M. Evans, Scientific Illustrator.



Back cover: This river process diagram was made especially for the RiverSmart Communities project to illustrate a variety of river processes that shape rivers and their landscapes from mountain headwa-
ters to valley floodplains. You can get more information at https://extension.umass.edu/riversmart/river-processes.

Here, the added illustrations highlight our five report’s five policy recommendations as they might be put into practice:

#1 Develop Fluvial Hazard Assessments — Fluvial hazards are mapped in this area as follows: Green shading upstream of the meander bend is a reach with low vulnerability, orange shading indicates a
reach with high vulnerability to fluvial erosion, and yellow shading, downstream of the bend, is a reach with moderate vulnerability to erosion or deposition. More detailed assessment of streambank
stability designates banks as already actively adjusting (red lines), having erosion or deposition potential (yellow lines), or stable (green line).

#2 Upgrade Vulnerable Stream Crossing Infrastructure — This road used to go over a pipe culvert which often became blocked or failed. Now, the culvert has been replaced with an open-bottomed bridge
that easily passes water, sediment and debris, and provides good aquatic habitat.

#3 Support River-Smart Planning and Mitigation — One of these houses was built on top of a streambank that failed during the recent flood. Future houses will be built farther back, following a fluvial
hazard assessment and a local hazard mitigation plan.

#4 Provide Outreach and Training on River Dynamics and River-Smart Practice — A Department of Public Works engineer is being trained in river-smart construction so future roads and bridges will be built
to withstand river floods.

#5 Designate, Recognize and Support River-Smart Regional Intermediaries — A technician from a regional planning council is meeting with a farmer as part of developing a flood mitigation program.
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